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A - WOSE PARTS: 

STANDARD ADJUSTMENT 
FOR 

CENERAL REQUIREMENTS 

1. Unless otherwise specified, all screws and nuts shall be tight. 

2. All coils, relays, and other parts shall be securely mounted or assembled. 

B - IEFECTIVE PARTS: 

1. SCreWB 1 nuts, and other parts shall not be marred or mutilated excessively 
nor shall they be defective in any manner. 

2. All individual parts or assemblies shall agree in material, fonn, and 
dimensions with the associated piece-part or assembly drawings unless 
otherwise specified. 

C - WIRING AND INSULATI(J{: 

1. All wiring shall be arranged in a neat and workmanlike manner, and shall 
not have unnecessary solder or exposed bare wire. 

2. All wires shall have a little slack, unless otherwise specified and shall 
be so placed as not to interfere with moving parts. 

J. All insulated parts shall stand a 1/4 second breakdown test with 500 
volts A.C. unless otherwise specified. 

D - SPRINGS, CONTACTS AND BUSHING: 
' 

1. Spring assemblies shall have springs, contacts and bushing well aligned. 

2. The following gradual bow in the free length of any spring is permissible 
but there shall be no sharp bends or kinks in the springs due to adjust
ment. 

~adj. - Maximum .020 11 

Test - Maximum .025" 

In the case of horizontal relay twin contact springs, 
amature springs may alao be bowed !ran armature or 
spring bushing to contact end of spring when operated 
or at normal provided the above requirement is met 
when the springs are not making contact. 
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J. In spring pile-ups having more than one back contact, an effort- shall be 
made to distribute wiiformly the pressure of the lever springs against 
the back springs. In spring pile-ups having no back contacts, an effort 
shall be made to distribute the tensions uniformly among the lever springs, 
unless otherwise specified. 

!iQ!§.: This requirements may be considered to have been met if 
each armature spring rests against the a:nnature bushing, 
associated back contact or preceding a:nnature spring, as 
the case may be, when the pressure of the succeeding spring 
or springs is relieved or if at least a perceptible follow 
of each back contact spring occurs upon manual operation 
of the relay. The follow may be gauged by eye. 

4. Contacts shall not be out of alignment with respect to each other more 
than 1/3 of their diameter measured at the base of the contact points 
as gauged by eye. 

fil!!:!: Eighteen or twenty-one gauge contacts of the new contour 
introduced during 1939 may be out of alignment with 
respect to each other by not more than 40 per cent of 
their diameter measured at the base of the contact points 
as gauged by eye. 

5. Bushings shall be approximately in alignment with the center of the 
springs against which they strike, as gauged by eye. 

E - COILS: 

1. Coils shall measure within plus or minus 5% o! their specified 
resistance unless otherwise specified. 

The resistance values of the windings are based upon a normal 
temperature of 68°F., and unless otherwise specified, the 
resistance shall be measured at this temperature or temperature 
correction values shall be applied to compensate for other 
temperatures. 

2. Coil covers shall fit neatly and securely on coils. 

F - RESIDUALS: 

l. stationary residuals shall fit tightly to core ends. 

2. Adjustable residual screws shall have slightly rounded ends and shall 
be adjusted as specified on the relay adjustment sheet. 

G - SCREW ADJUST¥ENTS: 

1. All adjusting screws, except as noted in <:r2 and G-3 below, as finally 
adjusted, shall have unused threads aTailable for future adjustment. 

CHICAGO, U. S. A. 
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2. All. adjusting screws on strowger switches, except as noted in G-3 below, 
as finally adjusted shall have at least two unused threads available for 
future adjustment. 

filIT!: In the case of the rotary pawl guide screw, which is a 
slotted headless screw, the two unused threads shall be 
considered from the end of the screw and not fran the 
bottom of the slot. 

J. Rotary and vertical magnet screws on Strowger switches, as .finally 
adjusted shall have a minimum of .020 11 available for future adjustment 
in either direction. 

H - CLEANLINESS AND 'lfORKlJi.ANSHIP: 

1. Equipment shall be .free from grease, grit, or any other foreign matter 
which is likely to impair operation or detract fran appearance. 

2. All parts entering into the construction of horizontal relays shall be 
free from burrs, cracks, or bends (with the exception of bends in the 
contact springs incidental to adjusting) not canmon to their design. 

J. All equipment shall be manufactured according to generally accepted 
standards of good workmanship. 

FEW:EJJ 
REVISED: FEW :EMJ 
REVISED: RJl{:HV 
RETYPED: AR 
RETYPED: ML 
RETYPED: SS 
REVISED: JVB:SS 
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ISSUE.ftO. 1 

~~''-~-\ 

RETYPED 
8-<l-l:i6 

STANDARD ADJUS'IMENT 
FOR 

STROWGER SWITCH SHE.l.F JACKS, 
BASES, covms, TEST JACKS AND BUSY KEIS 

I - IN'l'BODUCTION 

Thie adjustment pertains to the tollowing portions ot the apparatus making up 
a Strowger Switch Assembly; Shelf Jacks, Bases, Covers, Test Jacks and Busy Keys. 
Standard Adjustments A-100, A-120, A-121, A-122, A-123, A-124, A-126, A-130, 
A-131, A-132, A-133, A-134, A·l35, A-136, A-140 and A-141, together with this 
adjustment complete the requirements !or Switch Mechanisms. 

II - ROUTINE INSP:&:TION 

Shelf Jacks 

Very little"readjustment will be necessary for shelf jacks. To be certain ot 
proper tension ot the jack springs against the switch jacks, the requirements 
III-B-1 should be checked. It jack springs are readjusted to meet this require
ment, they should be inspected to see that they also meet the remaining require
ments, Sections III-B-2 & 3. 

When adjacent jack springs are required to make contact when a switch is not 
in the jack, they should be inspected and ad.justed 1.f' necessary according to 
Section III-B-4. 

The bases will in general not require any adjustment after leaving the Factory. 
Should they become loose in the shelf, however, the adjustment in Section III-C-1 
should be made. 

Covers 

The covers are properly titted at the Factory and will not require additional 
adjustment. When removing and replacing a cover, care should be taken so that 
it does not strike the switch or associated relays. 

Test Jacks 

The test jacks should be checked for proper spring tensions and ease or insertion 
of the test plugs, Section III-E. 

Busy Keys 

In general, because or the emal.l amount ot use they receive, busy key springs 
will not require readjustment. It they should, the cam spring should be tensioned 
to give the required tollt>w or the break contact spring and the make spring 
then adjusted to secure proper make contact tollow; care being taken to see 
that the break contacts break before the make contacts make. Section III-F. 
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III - SPECIFIC R.JiaUIR]MENTS 

A - GENERAL: 

1. The parts shall meet the general requirements specified in A-100 which 
are applicable. 

B - SHELF JACKS: 

1. When the switch jack is removed from the jack, the clearance between 
each pair of jack springs shall be minimum .020 11 , maximum .050", gauged 
at the closest point between the available contacting surfaces. 

2. The springs of a pair shall be approximately parallel except as specified 
below: 

(a) The forming of the tips, terminals, etc., shall not be altered 
from that specified on the manufacturing print, to obtain the 
above result except as noted in B-4. 

J. There shall be perceptible clearance between adjacent springs not in the 
same pair when a switch jack is properly inserted in the shelf jack. 

4. When adjacent jack springs are required to make contact when a switch is 
not in the jack, the springs required to make contact shall be tensioned 
against each other so that when the pressure of one spring of the pair is 
removed, its mate will follow approximately to the outside edge of the 
opposing spring or approximately J/6411 • The contact surface of the 
springs shall not be bent in meeting this requirement. 

C - BASE'S: 

1. The angles of the relay or switch bases which .fonn the lower part of the 
upper mounting slots and the extreme lower angles ot the rear of the base 
shall be bent out to hold the base approximately centered in the shelf 
mounting space. 

2. The location of the relay insulator in respect to the mounting plate shall 
be such that the coil terminal clearance holes are approximately concen
tric with the holes in the mounting plate, as judged visually. 

D - COVERS: 

1. Ea.ch front switch cover shall rest on the top surface of the mounting 
plate and on the felt ring (when used) of the lower cover plate. When 
the insulated ring is used on the front cover instead of the felt ring 
on the lower cover plate, the space between this insulated ring and the 
lower cover plate on the switch shall not be greater than J/32" at allY' 
point. The cover shall also fit snugly on the sides of the mounting 
plate. 

2. When a minor switch is mounted on the mounting plate, its tenth bank 
contact soldering terminals shall be bent apart so that they will not 
make contact with this cover. 
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J. The cover shall not interfere with any of the apparatus on the mounting 
plate. 

4. Covers shall not bind enough to cause difficulty when being mounted or 
removed. 

5. The back cover shall be securely held with its top edge against the 
mounting plate by the clamping spring. When the apparatus units are 
mounted on the mounting plate, the back cover shall not make contact 
with aey or their terminals. 

E - TEST JACKS: 

1. The spring tips of test jacks shall be bent (when necessary) to such an 
extent that the plug corresponding to a given jack will readily enter 
the jack when the plug is held at approximately a 10• angle above the 
horizontal. 

2. With the plug in position, each jack spring shall make contact with its 
corresponding plug terminal, and adjacent pairs shall have a clearance 
ot minimum 1/32". 

J. Cut-off jack assemblies shall also meet the following requirements: 

(a) The middle spring shall rest against the top spring with a 
pressure or minimum 35 grams, maximum 65 grams. 

F - BUSY KEYS: 

1. The cam spring shall contact the cam the tul.l width of the cam surface. 

2. (a) Make and break springs shall have .015" minimum follow as judged 
visually. 

(b) For twin contact assemblies make and break springs shall have 
.02011 minimum follow as judged vis~ally. 

!Q!i: On make before break combinations, the break spring need not 
meet the tollow requirement but shall have a contact pressure 
of minimum 50 grams. In any sprlng pile-up, all break contacts 
except the break of a make before break combination shall open 
before any make contacts close, ls judged visually. 

J. With the key at normal and one side of .. he tonned end err the cam spring 
resting against the cam slot, there shall be .005 11 minimum, .020" maximum 
clearance between the other side of the formed end of the cam spring and 
the cam slot. When the first spring is a cam spring, the clearance will 
not be required but the tension ot the caa spring against the cam shall 
not exceed 120 grams measured at the eni of the spring. 

!QI!: The springs may be bent to meet r.his adjustment. 

CHICAGO, U. S. A. 
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4. There shall be mini.mwn .01011 clearance between all springs and the fiat 
side or the frame and last spring or the pile-up and the end o! the frame. 

5. There shall be minimum perceptible clearance between the cam spring and 
the bushing ot the eecond moving spring. 

6. When twin contact apriBaa are used the two pairs or twin contacts shall 
make or break within .00211 ot each other as judged visually. (.003 11 

tor inspection). 

J!QII: A pair o! contacts consists ot one ot the contacts or a lner 
spring and one or the contacts ot a break or make spring. For 
example, a make combination consists ot two pairs ot contacts. 

REVISED BY: 
LWD:ES 
KJC:MC 
JVB:SS 
RETYPED: 

:SS 
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FM·l377 

ISSUE NO. I 

RE~=-s-
ISSUE: #32 

STANDARD ADJUSTMENT 
FOR 

HORIZONTAL ftELAYS, THRSE-POLE .RELAYS, 
SHOR!' LEVER ARMATURE HELAYS, 

AND 
TYPE #28 "Z" fiELAYS 

INTOODUCTION 

The horizontal, Type #28 "Z" and short lever armature relays consist of the 
.followin~ parts: coll assembly, heel piece, annature assembly, and spring 
assembly or assemblies. The three-pole relay has two or more windings in 2 
sections with a third magnetic pole located between the two sections and 
extending around to the front of the armature. 

Definitions: various tenns used in the requirements throughout this standard 
adjustment \Till have the .following meaning: 

"Contact Springs" are the individual springs o.f a spring combination. 

"Spring Combination" is a spring group actuated by a single armature or lever 
spring. 

"Spring Pile-Up" is an a!lsembly of all the springs operated by one armature arm. 

"Spring Assembly" consists o.f all o.f the spring combinations on one rel~. 

"Two-Step Operation ~lays" are relays having separate electrical requirements 
for one or more pairs of contact sprinCS.• 

()l the horizontal and Type #28 112" relays, the lever ratio bet""•een residual screw 
and armature buffer i• about 2.25 to 1, and on the short lever armature relays 
this ratio is about 1 to l. 

The assembly screws are tightened after the insulatera have been heated and while 
the pile-ups are under pressure. Any changes in spring pile-ups shoula preferably, 
therefore, be made at the factory. 

ROOTINE INSPECTION 

The inspection of the relay should be in the .following order, with readjustments 
made only as necessary. Where limits of adjustments are given, the relay should 
be inspected with the extreme 11.r.dting valus and readjusted only if it is found 
to be outside these limits. Devi~tion fra::i noirJ.nal values is to be e:xpected and 
is not cause for readjustment. 

Amiature - Check armature .for freedom from bind per Section C-2. The 11air line" 
or arrnature--heel piece gap should exist but be no greater than .00411 • (see 
section C-1). If necessary to reset the "air line" the residual, if adjustable, 
should first be set at -o-. The residual ga,> is the space between the armature 
and core face when the relay is operated. The residual gap is adjusted to the 
value specified on Relay Adjustment Sheets, after setting of the annature heel 
piece air line, by tuming the brass screw on the annature, unless the residual ia 
or the "fixed" type. ,iee Section D and 1'"'ig. 1 on Page 10. 

. DR. 1~"~ 
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Gaugi~ - With the springs tensioned to their approxima~e margining value. check 
the r~ay gauging; that is, the position of the armature with respect to the coil 
core when the contacts make or break contact. as shown Oft Relay Adjustment Sheets. 
See Sections E-1, 2, ), (a), J(b), J (e), J(f), J(g), 4. Note Figs. 2, J, 5 on 
page 10. 

If the gauging is such that it falls within the limits specified (Section E-2, J), 
no readjustment is necessary. Contacts will wear either· from mechanical friction 
or from arcing, or both, and so readjustment may be necessary occasionally. 

Stroke Adjustment - The required armature travel (•Str~ke" adjustment specified on 
Relay Adjustment Sheets) should be checked. See Secti<ln E-3(d). Note Fig. 4, 
page 10. 

Margining - Contact pressure between the armature springs and back contacts is 
controlled by specifying values of current !low which w.i.11 not operate the assembly. 
In order to meet such a requirement. it is necessary that the armature springs be 
adjusted to provide sui'ficient load so that, when the specified non-operate current 
is flowing in the coil, the armature cannot operate. These values of current 
and/or series resistance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections E-6. 7. 8, 9 and F. Note Fig. 6 on Page 10. 

If upon testing in service, the margining of the rel.ay is within the range of the 
•Test• values, no readjustment is necessary, but any relay whose operating range 
is outside of the "Test" values, should then be readjusted within "Readjust• limits. 

If any readjustment is required to meet the margining values, the ga~ing should 
then be rechecked. 

In all cases where specific requirements belOlf are a.t variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, as 
specific requirements below which conflict shall be disregarded. 

SPECIFIC REQUIREMENTS 

A. General 

1. These relays shall meet the general requireme~ts specified in A-100, 
which are applicable. 

2. Prior to the application of the specified finish on the armature and 
core, the surfaces of these parts which are adjacent in the relay 
assembly shall be free of all burra, tool marks. and protrusions, 
presenting as smooth and uniform arsur!&ce as is practical and commercially 
possible to obtain. 

Note a Either of these surfaces meets this requirement if it can be placed 
against a flat surface of at least equal area without !orming a 
visible air gap between 'bbe two surfaces that is longer than 1/.3 
of the diameter of the core. Visibility of the air gap i• to be 
detennined by visual inspection without the aid or 11.&ht more 
intense than indirect sunlight. 

. DR. 1~""' 
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). Type 128 •z• relays (pin bearing) shall meet the requirements herein. 

4. When a •z• relay is mounted on the .frame o! a Strawger Ritch, the relay 
armature shall clear the neareat point on the lower rota1"7 magnet coil 
s~ool head by ain1mull l/J2•. 

B. Al.is1'll!\ent. 

l. When rel.a;rs are mounted on their auociated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space of l/J2" between 
the a~ture or springs of allY' relay and the ar.ture, springs, or heel 
piece ot the relay above, or below it, and tlM armature back stop of a~ 
relay •hall not touch the heel piece o.f the relay above it. This •Y be 
gauged visually. 

2. In either the normal or operated position, there shall be a clearance o! 
.01()11 minillUJD between sprincs not designed to make contact. 

J. All contact springs, when assembled on the rel.Jly, •hall line up unitoral.y 
with respect to each other and to the relay structure proper as gauged 
Tisual.ly. 

4. On rela;ys equipped with creepage insulators, there shall be perceptible 
clearance between aprincs and adjacent creepage insulators in all positions. 

5. On relays haTing l.Jlrger than no~l insulation between adjacent •prings, 
the armature •prings shall be parallel to heel piece and the stationary 
•pringa bent at the in•ulatora to meet the break and make gauging. 

6. Spring operating buahings shall be approximately in alignment with the 
center or an perpendicular to the springs against ltd.ch they strike, as 
gauged visually. 

7. (a) On break ccmb1Mt1ons, disk type contacts sh.all not be out o! 
alignment (gauged visually) by more than l/S ot their !ace diameter, 
and in their nor11&l position shall be engaged b7 not leH than 1/2 
ot the area o! the contact .faces. (A barely perceptible gap caused 
by contact tace irregularities, etc., ahall be regarded as a closed 
contact.) 

(b) On break ccabinatione, large dome-f'aced or connx oontacta shall not 
be out ot aUcnment (gauged Tiaually) by more than l/S o! their !ace 
diameter, and in t.heir normal position ahall •ke contact a\ approxi
•te~ the center ot their !aces. 

B. (a) On make ccabinations. disk type contacts shall not. be 0'1t ot alilnment 
(gauged visual.J.J') by more than l/S o.f their face diameter. and shall 
be engaged by not less than 1/2 or the area or the contact races 
during some part of the stroke. 

(b) On make combinations, large d<Xll8-shaped or convex contacts shall not 
be. out o.f aligment (gauged visually) by more than l/S o! their .face 
diameter and in their operated position shall make contact at approxi
mately the center of their faces. 
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9. Qt spring combinations where a spherical contact mates with a disk type 
contact, the centers of the contacts shall not be out of alignment by more 
than l/3 the diameter of the disk contact. 

Armature 

1. The relay armature shall be set so as not to make contact with the heel 
piece (air line), but to clear the heel piece by not more than .OOJ• for 
adjustment and .oo4• for inspection at the closest point with the armature 
operated. The armature shall be parallel tot he heel piece end, as gauged 
visually. 

Note: In case or short lever, ales-release relays, the maximum air line 
- may be .005" for adjustment and .oo&t for inspection at the closest 

point with the armature operated. 

2. The relay armature shall not bind at its bearings or on the heel piece and 
shall have side play of not less than .002• or more than .020•. 

3. The armature back stop shall be adjusted to allcs minimum .ooS-, m&xilftUDI 
.012•, play in the armature between the /12 spring &nd the armature back 
stop on spring pile-ups where the Ill spring is a break spring. This may 
be judged visually. 

4. The •z• relay armature back stop shall be positioned so tbe point of 
contact between 1ibe armature and the formed edge of the back stop is not 
less than 1/)2• !ran the end of the armature arm. 

5. The armature bushing shall be securely assembled on its associated mount
ing. 

Note: -
D. Residuals 

This assembly shall be considered satisf'actoey it the bushing is 
forced onto the mounting lug with a minimum pressure of 20 lbs. 
while the bushing is at a temperature of' approximately 200° F. 

1. Relays which are equipped with adjustable residuals shall be adjusted as 
specified on the Relay Adjustment Sheets. This is an adjustment of the 
space between the core and armature with the relay electrically operated. 

2. Where the residual specified on the Relay Adjustment Sheet 1e .003• or 
more, a tolerance not to exceed plus or minus .001• for Adjustment and 
.002• for Inspection shall be allOll'ed except as follOll's: 

(a) Where the residual specified for a short lever armature relay is 
.ooJ•, a tolerance not to exceed plus .001• or minus .0019' shall be 
allcsed for Adjustment or Inspection, unless otherwise specified. 

). Where the residual is specified as .0015•, the armature shall not touch 
the core, or be more than .003• for Adjustment and .004• for Inspection, 
from the core at the closest point, with the armature operated 
electrically. 

E. Springs 

1. Relays shall be gauged between the armature (or residual when used) and 

CHICAGO, U. S. A. 
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the core. as specified on the Relay Adjustment Sheet. with the armature 
operated electrically accordinc to F-1 (a) or F-1 (b). Make or break 
contacts should just make or break with the gauge or the value called for 
inserted between the armature (or residual when used) and the core with the 
armature electrically operated. With the tolerances noted below for 
Inspection or Adjustment. the associated make contacts shall not make with 
the plus tolerances and shall make with the minus; and the associated 
break contacts shall not break with the plus tolerances and shall break with 
the minus tolerances. 

2. For Adjustment. a variation. fran the values specified. of plus or minus 
.001• in the case of standard armatures, or .002• in the case or short lever 
armatures shall be allowed. except as shown under Section 3 below. 

3. Upon Inspection. a variation. !ran the values speci.f'ied. of plus or minus 
.002• in the case of standard armatures, or .003• in the case of short 
lever armatures shall be allowed. except as follows: 

(a) When a make or break contact is specified as .003• • or less. the 
variation allOll'ed for Adjustment shall be plus .001• or minus -0- and 
tor Inspection the variation shall be plus .002• or minus -o-. 

(b) When a make or break contact is speci.f'ied as .oo4• • the variation 
allOll'ed for Adjustment shall be plus .001• or minus .001• and for 
Inspection the variation strlll be plus .uu2• or minus .001•. 

( c) On make-before-break c anbinations where the c:ti.f'ference between the 
values apeci.f'ied tor the make and break adjustment is as indicated in 
the following table. the variation allowed for Inspection or Adjustment 
as determined by F2, EJ (a) or E3 (b) • shall not cause the break 
contacts to break when a gauge is used which is the indicated amount 
smaller than the gauge on which the •ke contacts actually make: 

Difterence between Dake 
and break specified 

.003• and .004• for 
•c• Relays 

.OQJ• 

.004• 

.oos

.006• 
•• 007" 
.ooa
.009• 
.010" 
.ou• 
.012• 

STAtmARD 
ARMATURES 

SHORT LEVER 
ARMATURES 

For 

Break contacts shall not break with 
follOll'ing size gauge smaller than gauge on 
which nake contact actually makes. 

Inspection For Adjustment 

.001• .002• 

.002• .003• 

.002• .003• 

.003• .004• 

.004" .005• 

.oosw .oo6• 

.oo6• .001• 

.007• .ooa• 

.007• .ooa• 

.ooa• .009" 

.009• .010-

These tolerances shall be checked •1th gauges which vary in steps 
ot .001•. 
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(d) Where a stroke measurement is specified. the variation &llCJW'ed for 
Inspection shall be as f'oll01r1: 

l. A gauge .003• in the case ot a at.andal"d armature and .009' in 
the case of' a short lever armature larger than the specified 
stroke gauging should not enter between the armature (or re•id.al. 
when used) and the core when the relay is not energized. or if it 
does enter the armature shall not leave the armature back stop 
when the relay is electrically energized. 

2. When the difference between the w.lue11 specified f'or stroke 
gauging and the highest make contact gauging is .009' or more. 
the armature shall leave the back stop .when a thickness gauge of' 
.002• less than the values specified tar the stroke is inserted 
between the armature (or residual when used) and the core. 

) • Whan the difference between the values sp.ecitied for the stri>ke 
gauging and the b1ghe1t make contact gauging is .oo4• or le1m. 
the armature shall leave the back stop when a thickness gauge ot 
.002• !lore than the value on which the make coutact actually 
makes. {gauged within .001•). is inserted between. the ara'lture 
(or residual when used) and the core. 

( e) When there are two or more back contacts in a •prina pile-up• the 
variation allOll'ed shall not change the sequence of OJM~tion. as 
indicated by the specified mechanical gauging. 

Note: The above requirement does not apply to the back contacts of 
- the standard make-before-break combinations as illustrated.by 

springs #2 and #3 ot Fig. 7. 

(.t) When the gauging •pecitied tor a make contact combiaation i• .oo4• • 
or more, greater than any other make contact gauging value tor the 
same relay. no variation shall be allowed that will alter the 
sequence of operation indicated by the .oo4• or more difference. 

(g) When the difference between the values specified for the break-and 
make springs ot a break-111&ke combination is .002• or less. the make 
springs shall not make when a gauge is used which is .002• less !or 
Adjustment or .001• less for Inspection. than that on which the break 
cOft.tacts actually break. When the difference between the values 
specified tor the break and make springs of a break-make combination 
is .003• or more, the make springs shall not make when a gauge is 
ut1ed which is .002• less than that on which the break contacts 
actually break. 

4. When the gauging or separate electrical requirement11 indicate that one or 
more pairs of col\tacts shall make or break before the next succeeding pair 
of contacts break.they shall be adjusted as follaws1 

(a) When the gauging difference between the pairs of contacts is .006• 
or more. the make or break contacts shall make or break before tbe 
bushing on the armature spring of the succeeding pair or break 
contacts is struck by the precedi~ armature spring. 
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(b) When the gauging ditterence between the pairs of contacts is .005" 
or less, the make or break contacts may or may not make or break 
before the bushing on the armature spring of the succeeding pair 
or break contacts ia atruck b,y the preceding &r11&ture spring, but 
th8" make or break contact muat make or break before the succeeding 
break contacts break. 

5. Variation in the mechanical gauging shall not 'be permitted which will allOll' 
the normal or operated contact gap to be leaa than .ooS- as gauged by eye. 

6. Relays shall f'u~ operate all springs and the armature {or residual when 
used) shall touch the core on the •Operate" teats ahosn on the Relay 
Adjustment Sheet. 

7. Relays ai.11 not open any back contact circuits nor close any make contact 
circuits on the •non-operate• test. ahosn on the Relay Adjustment Sheets 
except as f'oll01ra1 

(a) On relays having three or more back contacts the first two back 
contact combinations in the sequency of' operation, as indicated by 
the specified mechanical gauging,, may break contact on the •non-
operate• tests ahosn on the Re1s1' Adjustment Sheeta. 

NOTE& The above requirements does not apply to the back contacts 
of' the standard make-betore-break canbinations as illustrated 
by springs #2 and //) .i Fig. 7. HOlrever, ~ abon require
ment applies to the back contacts of' the 11pecial make-betore
break combinations as illustrated by springs 11 and 12 of' 
Fig. B. The above requirements applies only to a aeries o$ 
break contacts which halve a normal sequence of' .001• or 
.002• between naninal break gauging nluea on a lq lever 
armature relay or .002• or leaa between n<l'llinal break gaug
ing values on a short lever armature rel~. 

(b) On special make-betore-break combinations as illustrated by Fig. 8, 
the make contacts may make on the non-operate requirements specified 
tor the entire spring assembly. 

(c) On two step rel.aye, the contacts to which the separate electrical 
requirements apply ma7 make or break on the •non-operate• requirel18nts 
specified f'or the entire spring assembly. 

B. Spring tension sbaU be accurate~ adjusted in accordance with the •Re
adjust• values (current or resistance) and inspected in accordance with 
the •Teat• values (current or resistance) shOll'n on the Relay Adjustment 
Sheets. 

9. A variation o! plus ar minus one volt shall be allcsed in the Toltage 
specified f'or adjus'\ing and inspecting the rel.aye according to the •Re
adjust• and •Test• resistance values. 

10. (a) Horisontal relay armature damper springs shall be tensioned against 
the armature butter with 120 grams maximum, SO grams minimum. 

The armature back stops shall be adjueted to allcs .005" minimua• 

UK. I"""" 
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.012• maximum. (judged visually) between the Ill spring (armature 
damper spring) and the bushing ot the 113 spring where tbe #2 spring 
is a break spring. 

(b) •z• relay armature damper springs shall be tensioned agaiD8t the 
armature arm with 120 grams •xilnum. 50 grams minimua. 

ll. (a) Horizontal relay armature bearing pin damper spring• e1-ll be 
tensioned against the armature bearing pin with a teneion of 1000 
grams maxi.mum, 6oo grame minimum. 

(b) •z• relay armature bearing pin damper springs eball be tensioned 
against the armature bea~ing pin with a tension ot llinimum 350 grams. 

F. saturation 

1. Relays shall be saturated at a llinimum of 300-&mpere turns for a llinimua 
interval of one second betore being adjusted or checked to the electrical 
current flOllr requirements. The saturating current shall be in the same 
direction as the other current .flOllr requirements. The other current tlOllr 
requirements shall not be applied until a minimum interval or 1 •econd 
after saturation. 

(a) When adjusting and testing on 46 volts. this requirement •Y be met 
by applying the voltage to the operating winding as follmaa Wind
ings ot a 100-ohm resistance or more, connect directly to 46 volts 
t 1 volt. Windings of less than 100 ohms resistance, comect to 46 
volts * l volt with a protectiTe :resistance of approxiJaately 45 ohlla 
(or switch magnets) in series. 

(b) When adjusting and testing on 24 volts, this requirement may be met 
by applying the voltage to the operating winding as follows1 Wind
ings of 25 ohms resistance or more. connect directly to 24 volts * 
l volt. Windings of less than 25 ohms resistance connect to 24 volts 
t 1 volt with a protective resistance of approximately 12 ohms (or 
switch magnets) in series. 

G. Locking Type Relays 

1. With the armature at nQl"ll&l, t be pressure of the locking spring against 
the armature shall be 75 graas minimum to 150 graae maximum for adjustment 
and 50 grams minimumto 200 grams maximum for inspection. , 

2. The locking spring si.U latch tbe armature when the armature is •nuall7 
operated with a .0015" gauge between the core and the armature (or residual 
when used)• and shall not latch the armature without binding when the arm
ature is manually operated with a .003• gauge between 1he core and arma
ture ( ot- residual'lrhen used). 

J. The tongue or the locking spriqg stall engage the anaature to a depth at 
least equal to the thickness or t.he tongue. 

H. stroke Adjustment ot 3-Pole Re1-7s, With Stroke Adjusting Screw 

l. The front pole-piece shall be located so as to be approximateq flub 
with the edge of the center pole-piece as gauged visually. 

A-ll.O 
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2. The armature travel is adjusted with the aid of the screw and lock nut 
located in the front pole-piece. When the armature travel has been set 
the pQsition of the screw shall be secured by tightening the lock nut. 

The end of the screw shall ex.tend a minimum .030" beyond the inside 
surface of the front pole-piece. 

!fill!.: In case of large annature travels, it may be necessary in order 
to meet the above .030" requirement, to reset the front pole
piece further toward the armature end of the relay. 

J - LUBRICATION: 

1. When ever a horizontal relay has a heavy duty armature bearing or is 
to be operated as much aa one million times per year, it is recanmended 
that the armature bearings be lubricated with a #4 Artist•s Sable 
Rigger brush which has been dipped 3/8" into spindle oil (Spec. 5231) 
and wiped on the edge of the container to remove the surplus oil. 
There should not be sufficient oil adhering to the brush to form a 
drop on the end of the bristles. Six relays may be oiled with one 
such "dip". 

!QI!: Heavy duty armatures can be recognized by the following features: 

Heavy duty standard ratio amatures have a heavy 
cast yoke instead of the standard formed yoke. 

Heavy duty short lever armatures have 6-40 phosphor 
bronze residual screws instead of the standard 4-36 
brass screws, and are chromium plated. 

2. During manufacture all relays with heavy duty armature bearings shal1 
be oiled, other relays shall be oiled only when the adjustment sh8'9ts 
or cards carry a note, "Oil Bearings". 

JVB:ss 
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FIQ. 1 

RESIDUAL 
SCREW 

PROCEOURE FOR CHECKING 
RESIDUAL GAP 

ARMATURE STOP 
~-LEVER SPRIN~ 

--'"--SEE NOTE 2 

SEE NOTE 1 

CORE 

RESIDUAL SCREW 

Fl~. 2 PROCEDURE FOR CHECKIN~ ARMATURE 
STROKE ANO SPRIN~ ~AU~IN~. 

NOTE-1 IF RLY MAS.OOtS"RESIOUAL {OR MORE.) OF 
EITHE.R ADJUSTABLE OR Fl'IC.E.D TYPE WITH 
DIA. CONSIDERABLY SMALLER THAN THE. 
CORE. EXTEND ~AU<iE ONLY PAST ED~E OF 
RESt DUAL SCREW OR DISK. 

NOTE-2 IF RLY HAS ZERO RESIDUAL. OR RESIDUAL 
CAPO~ Fl~ED ~ESIOUAL NOT APPRECIA&.Y 
SMALLEi:l IN DIA. THAN THE CORE, COVER 
ENO OF C.ORE WITH ~AU~E. 

RESIDUAL SCREW 

.. _,__N0.147"8 ARMATURE 
v.:=~(ID ~ 

- PILEUP CLAMPIN~ PLATES & INSULATORS 
ADJUSTER 

FIG. 3 ADJ USTl~G THE ARMATURE 
LEVER 

ARMATURE 
BUSHIH~ 
N0.147<o9 ARMATURE_~ __ ....._, 
STOP ADJUSTER 

Fl~. 4 ADJUSTMENT~ ARMATURE. 
&ACK STOP 

~ PR. G.EL. 
< > GMK ____ JNOEX.E.O __ _ 
0 

u: ENt;.1R K .w.~ -------~ t < 0.K. L .M.W. 

AUTOMATIC ELECTRICCOMPANY 
CHICA~o.u.s.A. 

Fl~. 5 

NOTE-3 

AOJUSTIN~ SPRINGS TO MEET GAU~(N~ 
REQUIREMENTS 
~0.70"" SW!iHT AN~LC. SPRIN~ ADJUSTER 
MAY ~LSO 8E USED FOR Fl<=!S. 51'<0. 

LEVER SPRIN~ 

Fl~.o ADJUSTIN~ LEVER SPRINCiS FOR TENSIOtJ 

Fl!;i .7 STANDAP.O MAKE Flq.8 SPECIAL MAKE 
BEFO~E BREAK ASSEMBLY &EFORE BREAK ASSEMBLY 

STANDARD ADJUSTMENT FOR 
HORIZONTAL RELAYS AND 

TYPE 28 '"z '' RELAYS 
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STANDARD ADJUSTMENT 
FOR 

HORIZONTAL RELAYS, THRBE-POLE RELAYS, 
SHORT LEVER ARMATURE IELAYS, 

AND 
TYP.E /128 nzn RELAYS 

INTR:>DUCTIC!l 

The horizontal, Type #28 "Z" and short lever armature relays consist ot the 
tollowin~ parts: coil assembly, heel piece, armature assembly, and aprin1 
assembly or assemblies. The thre.,-pole relay has two or more windings 1n 2 
sections with a third magnetic pole located betv1een the two sections and 
extending around to the front of the armature. 

Definitions: Various terms used in the requirements tllroushout this standard 
adjustment will have the following meaning: 

"Contact Springs" are the individual springs of a spring combination. 

11Spring Combination" is a spring group actuated by a single armature or lever 
spring. 

"Spring Pile-Up" is an a!Jsembly of all the springs operated by cne armature &l'ill. 

"Spring Assembly" consists ot all of the spring combinations on one relq. 

11Two-Step Operation Relays" are relays having sepal"ate electrical requirements 
for one or more pairs of contact sprines.. · 

()l the horizontal and Type #28 11z11 relays, the lever ratio between residual screw 
and armature bufhr i• about 2.'25 to 1, and on the short lever armature. relays 
this ratio is abclUt 1 to 1. 

The assembly screws are tightened after the insulatera have been h.eated a.11.d while 
the pile-ups are under pressure. Any changes in spring pile-ups shoulli preferably, 
therefore, be made at the factory. 

ROOTINE INSPECTION 

The inspection of the relay should be in the following order, with readjust.manta 
made only as necessary. Where limits of adjustments are given, the relq should 
be inspected with the extreme limiting valus and readjusted only it it is found 
to be outside-these limits. Deviation from nominal values is to be ~?q>ected and 
is not cause tor readjustment. 

Annature - Check armature tor freedom from bind per Section C-2. The "air line" 
or amature--heel piece gap should exist but. be no greater than .004". (see 
Sedtion C-1). If necessary to reset the "air line" the residual, if adjustable, 
should first be set at -o-. The residual gap is the space bet.ween the armature 
and core face when the relay is operated. The residual gap is adjusted to the 
valu• specified on Relay Adjustment Sheets, atter setting of the armature heel . 
piece air line, by tu-ming the brass screw on the annature, unless the residual 1_. 
of the "fixed" type. iee Section D and 1'~g. l on Page 10. 
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Gaugi;! - With the springs tensioned to their approxima'te margirWlg value, check 
the r~ay gauging; that is, the position of the armature ·with respect to the coil 
core when the contacts make or break contact~ as shewn Oft, Relay Adjustment Sheets • 

. See Sections E-1, 2, J, (a), J(b), 3 (e), J(f), )(g), 4. Note rigs. 2, ), 5 on 
page 10. 

If the gauging is such that.it falls within the limits a:pecitied (Section W, 3), 
no readjustment is necessary. Contacts will wear either traa mechanical friction 
or fran arcing, or both, and so readjustment may be necessary occasionally. 

Stroke Adjustment - The required armature travel (•Str~ke• adjustment specified on 
Reliy Adjustment Sheets) should be checked. See Secti<>n E-J(d). Note Fig. 4, 
page lo. · 

Margining - Contact press~e between the armature spri.ngs and back contacts is 
controlled by specifying values of current flOlf which 'Will not operate the assembly. 
In order to meet such a requirement, it is necessary that the armature springs be 
adjusted to provide suf'ficient load so that, when the specified non-operate current 
is flowing in· the coil, the armature cannot. operate. These values of current 
and/or series resistance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections E-6, 7, 8, 9 and F. Note Fig. 6 on Page 10. 

It upon testing in service, the margining of the relay is within the range ot the 
•Test• values, no readjustment is necessary, but any· relay whose operating range 
is e>Utside of the "Test• values, should then be readjusted within •Readjust• limits. 

If acy readjustment is required to meet the margining values, the gauging should 
then be rechecked. 

In all cases where specific requirements belOlf are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, as 
specitic requirements below which conflict shall be disregarded. 

SPECIFIC REQUIREMENTS 

A.· General 

l. These relays shall meet the general requireme11ts specified in A-100, 
which are applicable. 

2. Prior to the application of the specified finish on the armature and 
core1 the surfaces of these parts which are adjacent in the relay 
assembly shall be tree or all bun'•, tool marks, and protrusions, 
presenting as smooth and uniform araurtace aa is practical and commercially 
~ossible to obtain. 

Notes Either of these surfaces meets-this requirement if it can be placed 
against a fl.at ~face of at least equal area without f orm.ing a 
'risible air gap between the two surfaces that is longer than 1/3 
or the diameter of the core. Visibility of the air gap i• to be 
dete~ned by visual inspection without the aid ot light more 
intense than indirect sunlight. 
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J. '119' 128 •z• rel.&7• (pin bearinc) stall •et the requiremnt• herein. 

Ji. When a •z• rel.aJ'. ie aounted on the ~ ot a strosger BWitch. the rela7 
armature •ball clear the neareat point on the lover rot&17 aagnet coU . 
-Pool bead b.r llin1llua 1/32•. 

B. Al.ip¥nt 

ISSUE: #33:'~ .. · 

1. When rel.&711 are mounted on their aaaociated mounting plates. tbl ·rei.t.711 
aball be properq aligned. There aball be a minimum apace ot l/"J2• be._n 
the a~ture or springs ot &117 rela7 and the armature. apringa. or heel;. : 
piece ot the rela7 above. or belos it. and , .. a.nature back stop ot a117 
rela7 •ball not toueh the heel piece ot. the rela7 •bow it. .Thi• •7' be 

... 

gauged visually. · 

2. In either the ncrmal or operated position. there shall be a clearance ot 
.01()11 aim.au. between sprina• not d••icned to make contact. 

3. All contact spring•• when ••-bled on the rel.&7. •ball line up. unit~ 
with respect to •ch other and to the rel.&7 structure proper aa gaupcl ·· · 
TiauallJ'. 

4. On rel.&7• equipped with creepa1e 1nnlatora. there •ball be pereeptible 
cleal'&nce between apring• and adjacent .. creepage innlatora .in all :positions. 

:., .• 

S. On relaJ11 barinc larger than nor-.l inaulation betnen adjacent. 8Pl"inc•• 
the &r11&ture apringa aball be parallel to heel piece and the stationary •pring• bent. at the inaul.&tora to •et the break and make 1auging. 

6. Sprina operat.ins 'buabing• •ball be apprcm.teq in •J.1cnment with the 
center ot an perpendicular· to the spring• ·againat llbich t.he7 •trik•• a • 
gauged Tinal.q. · 

1. (a) 

(b) 

8. (a) 

(b) 

On break ccab:iatt ... disk tJpe contact.a •ball not be at. ot 
al.igment (1auod TinallJ') b7·.aore than l/S ot their face diameter, 
and ~in their normal position aball be encased b7 not leas than 1/2 
c1t·ti. area ot the contact. tac••• (A bareq•perceptible gap caused 

.bT con.tact tac• irregularities, etc •• aball be regarded •• a cloud 
contact.) 

On break ce11binationa, large dme-taced or conwx contact• •ball not 
be <Jilt ot al.1cm9nt (paged Ti••ll.7) b7 aare tb&n l/S ot their tace 
dia.eter, and in their normal position aball make contact a' approxi-
•teq t~ centeit ot tmir tac••· · · 

On make ccabinationa. disk tne contact• ••ll not be at . ot all&m9nt 
(gauged rlnalq) b7 more than l/S ot their tac• diameter~ and ·••ll' 
be engaged b7 not l••• than 1/2 ot the ar• ot the contact tacea 
dUrina acae part. ot the atroke. 

On -1ce combination•. large dme-abaped or cormtx contact• shall not 
be out ot aligment Ccauged Tieualq). b7 aore than l/_S ot their ~
diameter and 1n their operated position •ball make ccintact at apprad.
•teq the center or their tac••· 
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9. Oft spring combJ.m[tions where a spherical contact mates with a disk type 
contact, the 'centers of the contacts shall not be out of alignment by more 
than 1/) the diameter of the disk contact. 

Armature 

1. The relay armature shall be set so as not to make contact with the heel 
piece (air line). but to clear the heel piece b;y not more than .003• for 
adjustment and .004• tor inspection at the closest point ~ith the armature 
operated. The armature shall be parallel tot he heel piece end. as gauged 
visually. 

I 

Note: In case or short lever. slm-release relays. the maximum air line 
ma.;y be .ooS- tor adjustment and .OQ6tt tor i~pection at the closest 
point with the· armature operated. 

2. The rela;y armature shall not bind at its bearings or on the heel piece and 
shall have side play of not less than .002• or more than .020-. 

). The armature back stop shall be adjusted to allm mini,mum .009', maximum 
.012•. pl.a;y in the armature between the 1/2 sprinc and the armature back 
stop on spring pile-ups where the /11 apring is a break spring. Thia ma.y 
be judged visually. 

J~. The •z• rela;y armature back stop shall be positioned so the point of 
contact between·tbe armature and the formed edge of the back stop is not 
less than 1/32• !ran the end of the armature arm. 

~. The armature bushing shall be securely assembled on its associated mount
ing. 

Note: This assembly shall be considered satisf'actor)".it the bushing is 
forced onto the mounting lug with a minimua pressure ot 20 lbs. 
while the bushing is at a temperature of' appron.tely 200° F. 

D. Residuals 

1. Relays which are equipped with adjustable residuais shall be adjusted as 
specified on the Rela;y Adjustment Sheets. This is an adjustment of the 
space betw~en the core and armature with the rela7 electricall.7 operated. 

2. Where the re3idual specified on the Relay Adjustmnt Sheet is .003• or 
more. a tolerance not to exceed plus or minus .001• tor Adjustment and 
.002• tor Inspection shall be allOlfed except as tollOlfss 

(a) Where the residual specified tor a short lever armature rela;y is 
.003• • a tolerance not to exceed plus .001• or minus .0019' shall be 
allOlfed for Adjustment or Inspection. unless otherwise specified. 

). Where the residual is specified as .0019' • the armature llball not touch 
the core. or be more than .003• for Adjustment and .oo4• tor Inspection. 
tram the core at the closest point, with tlw armature operated 
electrica117. 

E. Springe. 

1. Rela;ya shall be gauged between the armature (or residual when used) and 
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the core. as specified on the Relay Adjustment Sheet, with the armature 
operated electrically accordq to F-l (a) or F-1 (b). Make or break 
contacts should just make or break with the gauge of the value called for 
inserted betweel'.l the armature (or residual when used) and the core with the 
armature electrically operated. With the tolerances noted below for 
Inspection or Adjustment, the associated make contacts shall not make.with 
the plus tolerances and shall make •ith the minus; and the associated 
break contacts shall not break with the plus tolerances and shall break with 
the minus tolerances. 

2. For Adjustment, a variation, fran the values specified, of plus or minus 
.001• in the case of standard armatures, or .002• in the case of short lever 
armatures shall be allowed, except as shown under Section 3 below. 

)..- Upon Inspection, a variation, fran the values specified, of plus or minus 
.002• in the case of stanCiard armatures, or .003" in the case ot short 
lever armatures shall be allowed, except as follows: 

(a) When a make or break contact is specified as .003•, or less, the 
variation allowed for Adjustment shall be plus .001• or minus -0- and 
for Inspection the variation shall be plus .002• or minus -o-. 

f. 
(b) When a make or break contact is specified as .004", the variation 

allowed for Adjustment shall be plus .001• or minus .001• and tor 
Inspection the variation stall be plus .uu2• or minus .001•. 

(c) On make-before-break canbinations where the difference between the 
values specified for the make and break adjustment is as indicated in 
the following table, the variation allowed for Inspection or Adjustment 
as determined by E2~ E3 (a) 0r E.3 (b), shall not cause the break 
contacts to break when a gauge is used which is the indicated amount 
smaller than the gauge on which the make contacts actually make: 

Dii'terence between make 
and break specified 

Break contacts shall not break with 
following size gauge smaller than gauge on 
which make contact actual~ makes. 

For Inspection For Adjustment 

.003• and .004• for 
•c• Relays 

.oQJ• 

.004• 
0009' STANnARD 
.006• ARMATURES 

•• 007• 
.008• 
.009• 
eOlO" SHORT .\LEVER 
.Oll• ARMATURES 
.012• 

.002• 

.002• 

.003• 

.004• 

.009' 

.oo6• 

.001• 

.007• 

.008• 

.009• 

.002• 

.003• 

.003• 

.oo4• 

.oos• 

.006• 

.001• 

.008• 

.008• 

.009" 

.010-

These tolerances shall be checked •1th gauges which vary in steps 
ot .001•. 

OR. 
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(d) 

(e) 

Where a stroke •aaure•nt 1• apec:i.fied, the vari.ation allowed for 
Inapection shall be ae tollawes 

1. It gauge .OOJ• in the case ot a .tandard a~ture and .009' in 
the case ot a short lever armature larger than the specified 
stroke gauging should not enter l;etween the armature (or re•idal, 
when used) and the core when the relay ia not energised, or it it 
does enter the armature shall not lean the armature back atop 
when tbe relay is electricaJ.li energised • 

2. When the difference between the wluee specified tor stroke 
gauging and the highest make contact gauging is .009' or more, 
the armature. shall leave the back atop when· a thickness gauge ot 
.002• leas than the values specified tar the •troke is inserted 
between the armature (or residual when used) and the core. 

). Wbln the difference between the values 9JM1citied tor the stroke 
gauging and the IJigheat make .contact gaugtng is .oo4• or less, 
the armature shall lean the back atop when a thickness gauge ot 
.002• more than the value on which the make ccmtact actua~ 
makes, (gauged within .001•), is inserted bet.weea the armature 
(or residual when used) and the core. 

When there are two or more back contacts in a •princ pile-up, the 
variation allowed shall not change the sequence ot OP91'8tion, aa 
indicated b;y the specified mechanical gaug~. 

Note 1 The &ban requirement does not apply to the back contacts of 
the standard make-before-break combinations as illustrated.by 
springs #2 and 13 ot Fig. 7. 

(t) When the gauging specified tar a make contact ccmbaation is .oo4•, 
or more, greater than any other make contact gauging value tor the 
... re:i.y, no variation shall be allowed that •ill alter the 
sequence ot operation indicated by the .oo4• or more difference. 

(g) When the difference between the values specified for the break •and 
-.ke springs ot a break-make combination is .002• or leas, the make 
springs shall n~ make when a gauge is used which ia .002• leas tor 
Adjustment or .001• less for Inspection, than that on which the break 
cOfttacta actually break. When the difference between the ftluea 
specified tor the break and •ke apring.J or a break-make cmbination 
is .003• or more, the make springs aball not make when a gauge is 
used which is .002• less than that on which the break contacts 
actual.q break. 

4. When the gauging or separate electrical requirements indicate that one or 
more pairs of col\tacts shall make or break bef'ore the next succeeding pair 
ot contacts break. t hay shall be adjusted as tollowaa 

(a) When t be gauging difference between the pairs of contacts is .006• 
or mare, the make or break contacts shall J!l&ke or break before the 
bushing on the armature spring or the succeeding pair of break 
contacts is struck by the precedi~ armature spring. 

AUTOMATIC ELECTRIC COMPANY ci ....... I """" 
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(b) When the gauging difference between the pairs ot contacts i• ·.ooS
or less, the make or break contacts may or .,. l'\Ot make or break 
before the· bushing on the armature spring ot the succeeding pair 
ot break contacts ia a'bruck b.Y the preceding ar.ature spring, but 
tlw make or break contact 111W1t make or break before the succeeding 
break contacts break. 

S. variation in the mechanical gauging •ball not be pel'llitted which will allow 
the normal or operated contact gap to be lees than •009' as gauged by' •78• 

6. Rela7s shall fully operate all springs and the armature c or reaidual •hen 
used) shall touch the core on the •Operate• taste ahawn on tbe Rela7 
Adjustment Sheet. 

7. Rel.a7s amll not open any- back contact circuits nor close aey •ke cont.a-ct 
circuits on the •non-operate• ten• sham on the Relay Adjustment Sheet• 
except aa tolloWa1 

(a) On relays having three or more back contacts the first two back 
contact ccmbinations in the sequency ot operation, aa indicated b7. 
the specified mechanical gauging, •Y break contact on the •non-
operate• tests shasn on tbe Relay Adjustment Sbeeta. 

NOl'E1 The above requirements does not appq to the back contacts 
ot the standard make-before-break ccmbinationa as illustrai.d 
by spring• #2 and 113 di! Fig. 7. However, ~<:.-abGN reqUire
ment applies to the back contacts ot the '1>9ci&l make•betare
break combinations as illustrated by springs #1 and . #2 ot . 
Fig. 8. The above requirements applies onq to a seriee . oS 
break contacts which have a normal sequence of .001• or 
.002• between naninal·break gauging nluea on_ a 1-. J.ewr 
armature rel.&7 or .002• or less between nOminalbJoealc gaug
ing values on a short lenr armature relq. 

(b) On special make-betore-break ccmbinationB as illustrated b7 Fig. e,
tha make contacts may make on the non-operate reqUirementa specified 
tor the entire spring as8811lbly. 

(c) On two step relays, the contacts to which the separate ilectrioal 
requirements apply may -.lee or b~ on the •non-operate• requiNDintil 
specified tor the entire spring assembly. 

8. Sprini tension shall be accurately adjusted in accordance with the •Re
adjust• value• (current or resistance) and inspected in accordance With 
the •Teat• values (current or resistance) shown on the Rel.a)' Adjustaent 
Sheets. , 

9. A variation of plus or minus one volt shall be allowed .in tht;. Yoltage 
epecitied tor adjua\ing and inspecting the rela7• according to the •Re-
adjuet• and •Teat• resistance valuaa. · 

10• (a) Horiaontal relAy armature damper springs shall. be tensioned againSt 
the &nature butter with 120 grams maximum, ~ grams minimum. · 

The armature back stops shall be adjusted to allow · .ooS- minimU.e 

iwrCJMdlc ELECT.RIC COMPANY c:i I ---..---.....,r----+u-K .. -~.a.''"--!"""~·--· miil""' .... ,woo•,.,, TfltAICE,1u6 u,s.A. <~.. 1 1 -aE 7 ,.. 10 A-.. ·1 0 
· el llWMu U S:-k - Tit. vr 1.1....1-' 
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.012• maximum, (judged visually) bet.ween the #1 spring (armature 
damper spring) and the bushing or the #J spring wheretbe #2 spring 
is a break spring. 

(b) ·•i• relay a~ture damper springs shall be tensioned &p1D8t·the 
armature arm with 120 gr&IUI maximum, SO grams minimum. 

ll. (a) Horizontal relay armature bearing pin damper spring• 81-ll be 
tensioned a8•inat the armature bearing pin.with a tension ot 1000 

·grams maximum, 6oo gr&JU minimum. 

(b) ··z• rela.7 armature bearing pin damper springs shall be tensioned 
against the armature bea~ing pin with a tension ot llini.mm JSO 1.-• 

F. saturation 

' l. Rela79 shall be saturated at a llinimum ot JOO-ampere turns tor a ll1n1llUll 
interval ot one second before being adjusted or checked to the electrical 
current tlas requirements. The saturating current shall be in the .._ 
direction as· the other current .flow requirements. The other current QOll' 
requiremen~s sh&U not.be applied until a minimum interval ot 1 •econd 
atter saturation. 

(a) When ac:ljustting and testing on 50 volts, this requirement may be 11et 
b7 applying the voltage to the operating winding as roll011'•1 Wind-

• .. -,. ... ~.'-28·;· .. • .... ·:9$,··.''''.·.··.~.·.·.··· .. ~.-.. ·.·.·····.·.·."·.·.;·.'.~o .. @n··.". ;~·sis!<&nce or more, connect directly to 50 Yolts .·· ·<* '"",.;t'.~'·i'ii4~;nl,~::"Ql.J;ess than 100 ohms resistance. connect to 50 
· vol'f ~. l:. ·..-0:1t With • protectift resi.tance or approx:imate~ 50 oms 

{or Switch nagnets") in aeries. 

(b) Whan adjusting and testing on 24 volts. this requirement ma7 be met 
by applying the voltage to the operating winding as tollowsa · Wind
ings ot 2S ohms resi•tance or more, connect directly to 24 volts * 
l volt. Windings or leas than 25 ohms resistance connect to 24 volts * l volt wi~h a protective resistance or apprqximate:Qr l2 obllB (or 
nttch magnets) in series. 

o~ Lockina Tm Relav 

1. With thau.ture· at. nQIW.l. the pressure ot the locking spring against , 
th9:·armature lhall ~ 7S ft1"&llll minimum to lSO grua •xi.mum tor adjustment 
and SO grams mini.mumto 200 grams maximum for inspection. 

2. The locking, spring •ball latch tbe armature when the armature is •nuaUy 
operated. with a .0019' gauge between t he core and the armature (or residual 
when used). and shall not latch the armature without binding when the arm
ature is manual~ operated with a .003• gauge between 1he core and arma-
ture ( ot residual ..,..hen used). · 

3. The tollgue ot the locking epriqg aball engage the armature to a depth at 
least equal to the thiclcnese ot the tongue. 

He stroke Adjuetment ot J-Pole Rela.111. With Stroke Adjusting Scrn 

1. Tbe tront pole-piece 111-ll be located so as to be approld.mateq flub 
with the ·edge ot the center pole-piece as gauged visual~. 
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2. The armature travel is adjusted with the aid of the screw and lock nut 
located in the front pole-piece. When the armature travel haa been set 
the pQsition of the screw shall be secured by tightening the lock nut. 

The end of the screw shall extend a minimum .03on beyond the inside 
E1urface of the fl'ont pole-piece. 

~: In case of large annature travels, it may be necessary in order 
to meet the above .03on requirement, to reset the front pole
piece further toward the armaturt! end or the relay. 

i...:. LUBRICATION: 

1. When ever a horizontal relay has a heavy duty armature bearing or is 
to be operated as much as one million times per year, it is reccmnended 
that the armature bearings be lubricated with a #4 Artist's sable 
Rigger brush which has been dipped 3/8 11 into spindle oil (spec. 5231) 
and wiped on the edge of the container to remove the surplus oil. 
There should not be sufficient oil adhering to the brush to tol"lll a 
drop on the end of the bristles. Six relays may be oiled with one 
such 11dip 11 • 

!QI!: Heavy duty annatures can be recognized by the following features: 

Heavy duty standard ratio annatures have a heavy 
cast yoke instead of the standard formed yoke. 

Heavy duty short lever armatures have 6-40 phosphor 
bronze residual screws instead of the standard 4-36 
brass screws, and are chromium. plated. 

2 •. During manufacture all relays with heavy duty armature bearings shall 
be oiled, other relays shall be oiled only when the adjustment she.eta 
or cards carry a note, "Oil Bearings". 

JVB:ss 

iL---------------..... .-..-------------------..D~R.----.1~~""""'M~.---T-----------------1 
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'Ihe horizontal, Type f?.8 "Z" and short lever armature relays consist of the 
following parts: coil assembly, heel piece, armature assembly, and spring 
assembly or assemblies. The three-pole relay has two or more windings in 2 
sections with a third magnetic pole located between the two sections and 
extending around to the front of the armature. 

Definitions: Various terms used in the requirements throughout this standard 
adjustment will have the following meaning: 

"Contact Springs" are the individual springs of a spring combination. 

"Spring Combination" is a spring group actuated by a single armature or lever 
spring. 

"Spring Pile-Up" is an assembly of all the springs operated by one armature arm. 

"Spring Assembly" consists of all of the spring combinations on one relay. 

"Two-Step Operation Relays" are relays having separate electrical requirements 
for one or more pairs of contact springs. 

On the horizontal and Type f?.8 "Z" relays, the lever ratio between residual screw 
and armature buffer is about 2.25 to 1, and on the short lever armature relays 
this ratio is about 1 to l. 

'Ihe assembly screws are tightened after the insulators have been heated and while 
the pile-ups are under pressure. Any changes in spring pile-ups should preferably, 
therefore, be :made at the factory. 

ROUTINE INSPECTION 

The inspection of the relay should be in the following order, with readjustments 
made only as necessary. Where limits of adjustments are given, the relay should 
be inspected with the extreme limiting values and readjusted only if it is found 
to be outside these limits. Deviation from nominal values is to be expected and 
is not cause for readjustment. 

Armature - Check armature for freedom from bind per Section C-2. 'Ihe "air line" 
or armature -- heel piece gap should exist but be no greater than .004". (See 
Section C-l). If necessary to reset the "air line" the residual, if adjustable, 
should first be set at -0-. 'Ihe residual gap is the space between the armature 
and core face when the relay is operated. The residual gap is adjusted to the 
value specified on Relay Adjustment Sheets, a~er setting of the armature heel 
piece air line, by turning the brass screw on the armature, unless the residual is 
of the "fixed" type. See Section D and Fig. l on Page 10. 
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Gauging - With the springs tensioned to their approximate margining value, check 
the relay gauging; that is, the position of the armature with respect to the coil 
core when the contacts make or break contact, as shown on Relay Adjustment Sheets. 
See Sections E-1, 2, 3, (a), 3(b), 3(e), 3(f), 3(g), 4. Note Figs. 2, 3, 5 on 
page 10. 

If the gauging is such that it falls within the limits specified (Section E-2, 3), 
no readjustment is necessary. Contacts will wear e~ther from mechanical friction 
or from arcing, or both, and so readjustment may be necessary occasionally. 

Stroke Adjustment - The required armature travel ("Stroke" adjustment specified on 
Relay Adjustment Sheets) should be checked. See Section E-3(d). Note Fig. 4, 
page 10. 

Margining - Contact pressure between the armature springs and back contacts is 
controlled by specifying values of current flow which will not operate the assembly. 
In order to meet such a requirement, it is necessary that the armature springs be 
adjusted to provide sufficient load so that, when the specified non-operate current 
is flowing in the coil, the armature cannot operate. These values of current 
and/or series resistance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections E-6, 7, 8, 9 and F. Note Fig. 6 on Page 10. 

If upon testing in service, the margining of the relay is within the range of the 
"Test" values, no readjustment is necessary, but any relay whose operating range 
is outside of the "Test" values, should then be readjusted within "Readjust" limits. 

If any readjustment is required to meet the margining values, the gauging should 
then be rechecked. 

In all cases where specific requirements below are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, as 
specific requirements below which conflict shall be disregarded. 

SPECIFIC REQUIREMENTS 

A. General 

" 1. These relays shall meet the general requirements specified in A-100, 
which are applicable. 

2. Prior to the application of the specified finish on the armature and 
core, the surfaces of these parts which are adjacent in the relay 
assembly shall be free of all burrs, tool marks, and protrusions, 
presenting as smooth and uniform a surface as is practical and commercially 
possible to obtain. 

Note: Either of these surfaces meets this requirement if it can be placed 
against a flat surface of at least equal area without forming a 
visible air gap between the two surfaces that is longer than 1/3 
of the diameter of the core. Visibility of the air gap is to be 
determined by visual inspection without the aid of light more 
intense than indi_rect sunlight. 
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3. Type #28 "Z" relays (pin bearing) shall meet the requirements herein. 

4. When a "Z" relay is mounted on the frame of a Strowger switch, the relay 
armature shall clear the nearest point on the lower rotary magnet coil 
spool head by minimum l/ 32" • 

B. Alignment 

1. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space of l/32" between 
the armature or springs of any relay and the armature, springs, or heel 
piece of the relay above, or below it, and the armature back stop of any 
relay shall not touch the heel piece of the relay above it. This may be 
gauged visually. 

2. In either the normal or operated position, there shall be a clearance of 
.010" minimum between springs not designed to make contact. 

3. All contact springs, when assembled on the relay, shall line up uniformly 
with respect to each other and to the relay structure proper as gauged 
visually. 

4. On relays equipped with creepage insulators, there shall be perceptible 
clearance between springs and adjacent creepage insulators in all positions. 

! 

5. On relays having larger than normal insulation between adjacent springs, 
the armature springs shall be parallel to heel piece and the stationary 
springs bent at the insulators to meet the break and make gauging. 

6. Spring operating bushings shall be approximately in alignment with the 
center of and perpendicular to the springs against which they strike, as 
gauged visually. 

7. (a) 

(b) 

8. (a) 

(b) 

On break combinations, disk type contacts shall not be out of 
alignment (gauged visually) by more than l/ 5 of their face diameter, 
and in their normal position shall be engaged by not less than 1/2 
of the area of the contact faces. (A barely perceptible gap caused 
by contact face irregularities, etc., shall be regarded as a closed 
contact.) 

On break combinations, large dome-faced or convex contacts shall not 
be out of alignment (gauged visually) by more than 1/5 of their face 
diameter, and in their normal position shall make contact at approxi
mately the center of their faces. 

On make combinations, disk type contacts shall not be out of alignment 
(gauged visually) by more than 1/ 5 of their face diameter, and shall 
be engaged by not less than 1/2 of the area of the contact faces 
during some part of the stroke. 

On make combinations, large dome-shaped or convex contacts shall not 
be out of alignment (gauged visually) by more than 1/5 of their face 
diameter and in their operated position shall make contact at approxi
mately the center of their faces. 
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9. On spring combinations where a spherical contact mates with a disk type 
contact, the centers of the contacts shall not be out of alignment by more 
than l/3 the diameter of the disk contact. 

C. Armature 

l. The relay armature shall be set so as not to make contact with the heel 
piece (air line), but to clear the heel piece by not more than .003" for 
adjustment and .004" for inspection at the closest point with the armature 
operated. The armature shall be parallel to the heel piece end, as gauged 
visually. 

Note: In case of short lever, slow-release relays, the maximum air line 
may be .005 11 for adjustment and .006" for inspection at the closest 
point with the armature operated. 

2. The relay armature shall not bind at its bearings or on the heel piece and 
shall have side play of not less than .002" or more than .020". 

3. The armature back stop shall be adjusted to allow minimum .005", maximum 
.Ol2", play in the armature between the #2 spring .and the armature back 
stop on spring pile-ups where the #l spring is a break spring. This may 
be judged visually. 

4. The "Z" relay armature back stop shall be positioned so the point of 
contact between the armature and the formed edge of the back stop is not 
less than l/32" from the end of the armature arm. 

5. The armature bushing shall be securely assembled on its associated mount
ing. 

Note: This assembly shall be considered satisfactory if the bushing is 
forced onto the mounting lug with a minimum pressure of 20 lbs. 
while the bushing is at a temperature of approximately 200° F. 

D. Residuals 

l. Relays which are equipped with adjustable residuals shall be adjusted as 
specified on the Relay Adjustment Sheets. Tb.is is an adjustment of the 
space between the core and armature with the relay electrically operated. 

2. Where the residual specified on the Relay Adjustment Sheet is .003" or 
more, a tolerance not to exceed plus or minus .OOl" for Adjustment and 
.002" for Inspection shall be allowed except as follows: 

(a) Where the residual specified for a short lever armature relay is 
.003 11 , a tolerance not to exceed plus .OOl" or minus .0015" shall be 
allowed for Adjustment or Inspection, unless otherwise specified. 

3. Where the residual is specified as .OOl5", the armature shall not touch 
the core, or be more i:lhan .003" for Adjustment and .004" for Inspection, 
from the core at the closest point, with the armature operated 
electrically. 

E. Springs 

1. Relays shall be gauged between the armature (or residual when used) and 
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the core, as specified on the Relay Adjustment Sheet, with'the armature 
operated electrically according to F-l (a) or F-l (b). Make or break 
contacts should just make or break with the gauge of the value called for 
inserted between the armature (or residual when used) and the core with the 
armature electrically operated. With the tolerances noted below for 
Inspection or Adjustment, the associated make contacts shall not make with 
the plus tolerances and shall make with the minus; and the associated 
break contacts shall not break with the plus tolerances and shall break with 
the minus tolerances. 

2. For Adjustment, a variation, from the values specified, of plus or minus 
.001" in the case of standard armatures, or .002" in the case of short lever 
armatures shall be allowed, except as shown under Section 3 below. 

3. Upon Inspection, a variation, from the values specified, of plus or minus 
.002" in the case of standard armatures, or .003" in the case of short 
lever armatures shall be allowed, except as follows: 

(a) When a make or break contact is specified as .003", or less, the 
variation allowed for Adjustment shall be plus .001" or minus -0- and 
for Inspection the variation shall be plus .002" or minus -0-. 

(b) When a make or break contact is specified as .004", the variation 
allowed for Adjustment shall be plus .001" or minus .001" and for 
Inspection the variation shall be plus .002" or minus .001". 

(c) On make-before-break combinations where the difference between the 
values specified for the make and break adjustment is as indicated in 
the following table, the variation allowed for Inspection or Adjustment 
as determined by E2, E3 (a) or E3 (b), shall not cause the break 
contacts to break when a gauge is used which is the indicated amount 
smaller than the gauge on which the make contacts actually make: 

Difference between make 
and break specified 

For 

.003" and .oo4" for 
"C" Relays 

.003" 

.oo4" 

.005" STANDARD 

.006" ARMATURES 

.007" 

.008" 

.009" 

.010" SHORT LEVER 

.Oll" ARMATURES 

.Ol2" 

These tolerances shall be 
of .001". 

I AUTOMATIC~ ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

Break contacts shall not break with 
following size gauge smaller than gauge on 
which make contact actually makes. 

Inspection For Adjustment 

.OOl" .002" 

.002" .003" 

.002" .003" 

.003" .oo4" 

.004" .005" 

.005" .006 11 

.006" .007" 

.007" .008 11 

.007" .008" 

.008" .009" 

.009 .010" 

checked with gauges which vary in steps 
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(d) Where a· stroke measurement is specified, the variation allowed for 
Inspection shall be as follows: 

1. A gauge .003" in the case of a standard armature and .005" in 
the case of a short lever armature larger than the specified 
stroke gauging should not enter between the armature (or residual, 
when used) and the core when the relay is not energized, or if it 
does enter the armature shall not leave the armature back stop 
when the relay is electrically energized. 

2. When the difference between the values specified for stroke 
gauging and the highest make contact gauging is .005" or more, 
the armature shall leave the back stop when a thickness gauge of 
.002" less than the values specified for the stroke is inserted 
between the armature (or residual when used) and the core. 

3. When the difference between the values specified for the stroke 
gauging and the highest make contaet gauging is .oo4" or less, 
the armature shall leave the back stop when a thickness gauge of 
.002" more than the value on which the make contact actually 
makes, (gauged within .001"), is inserted between the armature 
(or residual when used) and the core. 

(e) When there are two or more back contacts in a spring pile-up, the 
variation allowed shall not change the sequence of operation, as 
indicated by the specified mechanical gauging. 

Note: The above requirement does not apply to the back contacts of 
the standard make-before-break combinations as illustrated by 
springs f2 and #3 of Fig. 7. 

( f) When the gauging specified for a make contact combination is • 004", 
or more, greater than any other make contact gauging value for the 
same relay, no variation shall be allowed that will alter the 
sequence of operation indicated by the .004" or more difference. 

(g) When the difference between the values specified for the break and 
make springs of a break-make combination is .002" or less, the make 
springs shall not make when a gauge is used which is .002" less for 
Adjustment or .001" less for Inspection, than that on which the break 
contacts actually break. When the difference between the values 
specified for the break and make springs of a break-make combination 
is .003" or more, the make springs shall not make when a gauge is 
used which is .002" less than that on which the break contacts 
actually break. 

4. When the gauging or separate electrical requirements indicate that one or 
more pairs of contacts shall make or break before the next succeeding pair 
of contacts break, they shall be adjusted as follows: 

(a) When the gauging difference between the pairs of contacts is . 006" 
or more, the make or break contacts shall make or break before the 
bushing on the armature spring of the succeeding pair of break 
contacts is struck by the preceding armature spring. 
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(b) When the gauging difference between the pairs of contacts is .005" 
or less, the make or break contacts may or may not make or break 
before the bushing on the armature spring of the succeeding pair 
of break contacts is struck by the preceding armature spring, but 
the make or break contact must make or break before the succeeding 
break contacts break. 

5. Variation in the mechanical gauging shall not be permitted which will allow 
the normal or operated contact gap to be less than .005" as gauged by eye. 

6. Relays shall fully operate all springs and the armature (or residual when 
used) shall touch the core on the "Operate" tests shown on the Relay 
Adjustment Sheet. 

7. Relays shall not open any back contact circuits nor close any make contact 
circuits on the "non-operate" tests shown on the Relay Adjustment Sheets 
except as follows: 

(a) On relays having three or more back contacts the first two back 
contact combinations in the sequence of operation, as indicated by 
the specified mechanical gauging, may break contact on the "non
operate" tests shown on the Relay Adjustment Sheets. 

NOTE: The above requirements do not apply to the back contacts 
of the standard make-before-break combinations as illustrated 
by springs f2. and #3 of Fig. 7. However, the above require
ment applies to the back contacts of the special make-before
break combinations as illustrated by springs #1 and f2. of 
Fig. 8. The above requirements apply only to a series of 
break contacts which have a normal sequence of .001" or 
.002" between nominal break gauging values on a long lever 
armature relay or .002" or less between nominal break gaug
ing values on a short lever armature relay. 

(b) On special make-before-break combinations as illustrated by Fig. 8, 
the make contacts may make on the non-operate requirements specified 
for the entire spring assembly. 

(c) On two step relays, the contacts to which the separate electrical 
requirements apply may make or break on the "non-operate" requirements 
specified for the entire spring assembly. 

8. Spring tension shall be accurately adjusted in accordance with the "Re
adjust" values (current or resistance) and inspected iii accordance with 
the "Test" values (current or resistance) shown on the Relay Adjustment 
Sheets. 

9. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the "Re
adjust" and "Test" resistance values. 

10. (a) Horizontal relay armature damper springs shall be tensioned against 
the armature buffer with 120 grams maximum, 50 grams minimum. 

The armature back stops shall be adjusted to allow .005" minimum. 
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.012" maximum, (judged visually) between the #l spring (armature 
damper spring) and the bushing of the #3 spring where the 1/2 spring 
is a break spring. 

(b) "Z" relay armature damper springs shall be tensioned against the 
armature arm with 120 grams maximum, 50 grams minimum. 

ll. (a) Horizontal relay armature bearing :pin damper springs shall be 
tensioned against the armature bearing pin with a tension of 1000 
grams maximum, 600 grams minimum. 

(b) "Z" relay armature bearing pin damper springs shall be tensioned 
against the armature bearing pin with a tension of minimum 350 grams. 

F. Saturation 

l. Relays shall be saturated at a minimum of 300-ampere turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current f'low requirements. The saturating current shall be in the same 
direction as the other current flow requirements. The other current flow 
requirements shall not be applied until a minimum interval of l second 
a~er saturation. 

(a) When adjustil}g and testing on 50 volts, this requirement may be met 
by applying the voltage to the operating winding as follows: Wind
ings of a 100-ohm resistance or more, connect directly to 50 volts 
~ 1 volt. Windings of less than 100 ohms resistance, connect to 50 
volts ~ l volt with a protective resistance of approximately 50 ohms 
(or switch magnets) in series. 

(b) When adjustir..g and testing on 24 volts, this requirement may be met 
by applying the voltage to the operating winding as follows: Wind
ings of 25 ohms resistance or more, connect directly to 24 volts ~ 
1 volt. Windings of less than 25 ohms resistance connect to 24 volts 
~ l volt with a protective resistance of approximately l2 ohms (or 
switch magnets) in series. 

G. Locking Type Relays 

l. With the armature at normal, the :pressure of the locking spring against 
the armature shall be 75 grams minimum to 150 grams maximum for adjustment 
and 50 grams minimum to 200 grams maximum for inspection. 

2. The locking spring shall latch the armature when the armature is manually 
operated with a .0015" gauge between the core and the armature (or residual 
when used), and shall not latch the armature without binding when the arm
ature is manually operated with a .003" gauge between the core and the arm
ature (or residual when used). 

3. The tongue of the locking spring shall engage the armature to a depth at 
least equal to the thickness of the tongue. 

H. Stroke Adjustment of 3-Pole Relays, With Stroke Adjusting Screw 

l. The front pole-piece shall be located so as to be approximately flush 
with the edge of the center pole-piece as gauged visually. 
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2. The armature travel is adjusted with the aid of the screw and lock nut 
located in the front pole-piece. When the armature travel has been set 
the position of the screw shall be secured by tightening the lock nut. 

The end of the screw shall extend a minimum .030" beyond the inside 
surface of the front pole-piece. 

NOTE: In case of large armature travels, it may be necessary in order 
to meet the above .030" requirement, to reset the front pole
piece further toward the armature end of the relay. 

J - LUBRICATION: 

l. When ever a horizontal relay has a heavy duty armature bearing or is 
to be operated as much as one million times per year, it is recommended 
that the armature bearings be lubricated with a #4 Artist's Sable 
Rigger brush which has been dipped 3/8" into spindle oil (Spec. 5231) 
and wiped on the edge of the container to remove the surplus oil. 
There should not be sufficient oil adhering to the brush to form a 
drop on the end of the bristles. Six relays may be oiled with one 
such "dip". 

NOTE: Heavy duty armatures can be recognized by the following features: 

Heavy duty standard ratio armatures have a heavy 
cast yoke instead of the standard formed yoke. 

Heavy duty short lever armatures have 6-40 phosphor 
bronze residual screws instead of the standard 4-36 
brass screws, and are chromium plated. 

2. During manufacture all relays with heavy duty armature bearings shall 
be oiled, other relays shall be oiled only when the adjustment sheets 
or cards carry a note, "Oil Bearings". 

JVB:ss 
RETYPED BY:dc 
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FM·1177 

ISSUE NO. J.7 
RE.TYPED 
1-9-56 

rnr: uo~-~. 
,· ... 1 • 

A-GENF..RAL: 

STANDARD ADJU~NT 
FOR 

A.E. MAflUAL P..ELAYS 

1. Manual relays shall meet the requirenent.s specified in ~100 that are 
applicable. 

·• .. , &--ALIGNMENT: 

1. Relays that are mounted on a co.amon mounting plate shall set at 
approxir..iately right angles to the raountine plate. 

C-RESIDUALS 

1. Residuals shall be gauged bet1·19en the armature and the coil core with 
the armature in the operated position. 

2. When the residual is specitiod as .0015• the arr.iature shall not touch 
the coil core nor be more tr.an .004" from the eoll core at the closest 
point with the armature in the operated position. 

J. When the residual is specified as .003 11 or more, a variation of t .. 002" 
shall be allowed for inspection. 

D-ARMATURE: 

1. The armature retaining link shall have medium heavy tendon. 

2. Ari.atures shall have as little play aa is necessary to avoid binding. 

3. TLe roller bracket arms shall be so aligned that the roller lies tlat on 
the heelpiece. 

4. The armature stroke adjusting screw snall clear the spool head (or copper 
slug when used) by not less than .008" when the annature is in the 
operated positions. 

5. The stroke of the armature is gauged betY1een the arr.:ature (for residual 
screw when used) and the coil ccre with the ar ature in the normal po~ttion, 

6. i'lhen residual screws are not uaed, the ci.rma.ture shall touch the core in 
s'.lch a \;ay as not to interfere with the proper operation of the ·relay. 

7. A variation of plus or uinus not more than .002 11 from the specified values 
for the stroke adjust:nBnt. shall be allov1&cl !or il1•pectio!!. 

8. On relays ha.vine back contacts, there shall be perceptible clearance 
between the armature roller and the armature springs, \~hen the armature 
is in normal position. 

DR. 
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E-SPRINGS: 

1. Springs shall be gauged, by inserting the ,gaugea between the armature 
(or residual screw when used) and the cd'il core; and then operating the 
relay with current. 

1-A Use no resistance when gauging springs except on very low resistance coils 
and then use only enough resistance to protect the fuses. 

2. A variation of plus or minus less than .002" fr0J:1 the sprcitied valuee 
shall be allowed for inspection unless specified. 

2-A When the di!ference between the specified values of a break maJ. e contact 
assembly is leas than .005" no variation shall be allowed that \fill ca118e 
the difference to be less than .003•. 

2-B ilhen it ia specified that one pair of make contacts shall nake first, no 
variation shall .Pe allowed which will alter this conditian. 

2-C Ch .make before break asser'1llies a variatioo of plus or cl.nus .002• shall 
be allowed on the specitied difference between the make and break 

adjustments. 

3. All sprinh'S shall be tensioned so u to rest finnl.y aeainst their 
associated bushings. 

4. Unless otherwise specified back contacts shall not break and front contact• 
shall not make on the specitied Non-~rate Test. 

5. Unless otherwise specified the armature shall operate the full s\roke an 
the specif'ied Operate Test. 

6. The tension ot the armature aprings shall be accurately adjusted in 
accordmce with the Adjust Values (Current or Resistance) and inspected 
in accordance with the Test Values (Current or Resistance shown on tbe 
relay or circuit adjustn•nt sheets. 

MANUAL A. C. RELAYS 

A-SPRINGS: 

1. The normal contact separation of make contact shall be not leas than .ooa•. 
2. Make contacts shall •foll.ow• atter making contact approximately l/6L. •. 

B-ARMATURE: 

1. The armature bracket shall be· set so that when the armature is in its normal 
fully operated position, the lower edge of the armature will line up with 
the lower edLre o! the coil core. 

2. The armature stop shall be set so that when the annature is in its 
position, t.l1ere shall be approxirnataly 1/32" bet1Men the lov18J" edge of 
the coil core and the upper edee of the arrr.ature. 

A-112 
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RING UP & CUT OFF RELAY 

A-LOCKING SPRING: 

1. '!'he locking spring shall be tensioned to assure positive operation. 

2. With the cut ot~ rel11 armature held in its fully operated position, the 
locking spring shall not touch the roller arm or the ring up relay. 

3. With the ring up rel~ armature in it.s .t'ully operated position, there 
shall be a perceptible clearlll'lce betwen the locking spring and the 
roller arm. 

HIJAEH 
RETYPED BY:mc 
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A. GF..NERAL 

STANDARD ADJUSTMENT 
FOR 

ALTERNATING CURRENT RELAY 
HORIZONTAL TYPE 

1. Alternating current relays of the Horizontal type shall meet the general 
requirer.1ents specified in A-100 which are applicable. 

B. ALIGN1'£NT 

l. Relays mounted on the same base shall be well aligned and approximately 
parallel. 

2. There shall be a rru.nimum space of 1/3211 between the armature or springs 
of any relay and the heelpiece of the relay above it. 

C. /\RMATURE ANO POLE PIECE 

1. There shall be perceptible clearance bet\l/een the armature and heelpiece 
at all points, with the aruature operated, except v.tiere the armature rest.s 
on the bearing· pin assembly. 

2. The relay armature shall not bind on the bearing pin. 

J. There shall be perceptible clearance between the arrnature and pole piece 
at all points, with the armature operated. 

4. On assemblies ~here the #1 spring is a back contact, the armature back 
stop shall be adjusted so that, ''lith the annature against the back stop, 
there is perceptible clearance betl·1een the armature arm pin and it.he 
bushing of #2 spring. 

~CHANICJ\U.Y DAliPED TYfE 

5. The pole piece shall be alig,ned so that the armature passes under bot,h 
sections of the pole piece at approximately the s ar.~ time. 

6. The residual assembly shall operate freely on its bearings. 

7. The residual ussembly shall not bind on the coil core or on the pole 
pieceo 

B. The end of the resldual assenbl.y shall be formed at such an angle 
the tip of the residual is approxitnately in the plane of the 
the inner end of the armature stop pin. 

CHICAGO, U. S. A. A-llS 
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FIXED FROHT STOP TYPE 

9. The armature shall rest squarely against the armature front stop uihen 
operated. 

D. SPRINGS 

1. Springs shall he gauged between the armature and pole piece vlith the g;au;Ie 
held against the inner surface of the armature. 

(a) Upm inspect.ion plus less than .005 11 or minus less than .002w 
variation tran the values specified shall be allowed unless 
otherwise specified. 

2. The minimum contact separation for eith~r a r:iake contact assembly at 
normal or a break contact assembly operated shall be approximately .00811 

gauged between the contacts. 

J. Spring tension shall be accurately adjusted in accordarice with the "Adjust" 
values (current or resistance and inspected in accordance vdth the "Test" 
values (current or resistance shawn on the Relay Adjustoent Sheets. 

4. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and insi:ecting the releys according to the "Adjust" 
and "Test" resistance values. 

HI:.AEH 
AD 

. ~ ,~~ 
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FM·ll77 

llSUENO. l 

~l 
CLASS B 
9-16-55 
R»IRITTEN 

'-~!f> 
~[:fr 

STANDARD ADJUSTMENT 
FOR 

POLARIZED RELAYS 

INTROWCTION 

The Type #291 Light Duty or Manual, and Heavy Duty Polarized relays consist ot 
the following parts: right and lett coil assemblies, frame, annature assembly, 
spring assembly, pennanent magnet, annature mounting bracket, and in some cases 
base assElllbly and cover. 

DEFINITIONS: Various terms used in the requirements throughout this standard 
adjustment will have the f ollowirig meaning: 

"Contact springs" are the individual springs ot a spring combination. 

"Spring combination" is a spring group actuated by a single armature 
or lever spring. 

"Stop spring" is a heavy spring which does not carry current and is 
used to limit the range of movement of a contact spring. 

"Spring pile-up" is an assembly of all the springs on one side of the 
armature bushing. 

"Spring assembly" consists ot all the spring pile-ups on one relay. 

On the Heavy Duty and Type #29 relays the lever ratio of the armature butter and 
either residual screw is about 1.33 to l; on the Light Duty or Manual relay it is 
about 1.5 to 1. 

The spring assembly screws are tightened after the insulators have been heated 
and while the pile-ups are under pressure. A:rfT changes in spring pile-ups, there
fore, should preferably be made at the factory. 

Polarized relays operate in one of three ways, depending on the distribution of 
the armature load and the adjustment or the relay. 

The three methods of operation are the "on-ott", "two-position", and 11three
position11. 

A relay with an on-ott adjustment normal.17 has the armature against one core. 
If the relay is energized in one direction the armature moves against the 
opposite core. When current is cut off the armature restores to its normal 
position. If the relay is energized in the opposite direction, the armature 
does not move. The armature will not remain in the center or neutral position 
unless held there manually. 

A relay with a two-position adjustment will remain in either operated position 
until energized with a current in the oppoeite direction to that with which it 
was last energized. The armature will remain in the neutral position only if 
set there manually. 

A relay with a three-position adjustment normally has its armature in the neutral 
position. The relay will operate in either direction, depending on the direction 
of the energizing current, but it returns to neutral whenever the current is cut off, 

AUTOMATIC ELECTRIC COMPANY ci UI<. I """· 
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ROUTINE INSPECTION 

The inspection of the relay should be in the following order, with readjustments 
made only as necessary. Where limits of adjustments are given, the relay should 
be inspected with the extreme limiting values and readjusted only if it is found 
to be outside these limits. Deviation from nominal values is to be expected and 
is not cause 1'or readjustment. 

ALIGNMENT: Check aligrunent of various parts per sections B•l, C-1, D-1, D-3, and 
D-4 for Type #29 relay; section B-1 for Light Duty or Manual Type relay; and 
sections B-1, H-1, I-1, and I-2 for Heavy Duty Type relay. 

ARMATURE: Check annature for freedom from bind per section C-2, E-1, or H-2. On 
Type #29 and Heavy Duty relays, check armature ann buffers for freedom from bind 
per section C-J or H-J. Check residual, if adjustable, and if necessary reset to 
value in individual relay adjustment sheet. See section E-2 or H-6. 

STROKE ADJUSTMENT: Check stroke adjustment per sections C-5, E-3, and H-5. Check 
clearance with pennanent magnet per sections J-1 {c) and J-2 (b). 

GAUGING: Check gauging of make or break contact springs with values on individual 
relay adjustment sheet. See sections D-2, F-1, G-1, J-1 (b), J-2 (a), K-1 (a), K-1 
(b), and K-2 (a), as applicable. 

MARGINING: Check margining and spring tensioning per the individual relay adjust
ment sheet and for Heavy Duty Type relays sections J-1 (d), {e), (f), (g) and (h) 
or J-2 (c), (d) and (e). 

Upon testing in service, if the margining of the relay is within the range of "Test" 
values, no readjustment is necessary, but any relay whose operating range is outside 
of the "Test" values, should be readjusted within the "Readjust" limits. 

If any readjustment is required to meet the margining values, the gauging should be 
rechecked. 

In all cases where specific requirements below are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, the specific 
requirements below which conflict shall be disregarded. 

SPECIFIC I!EHUIREMENTS 

A - GE!'lERAL: 

1. All parts shall meet the general requirements of A-100 which are applicable. 

B - PERMANENT MAGNET: 

1. 

2. 

The vertical plane through the center of the permanent magnet shall coincide 
with that through the armature bearing pin within 1/1611 , as judged visually. 

The pennanent magnet shall clear the pivot bearing screw head perceptibly 
and the armature in either operated position by minimum .010". 

. DR. ICHK. 
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TYPE #29. 

C - ARMATURE ASSENBLY: 

1. The.main plane of the armature bracket shall be parallel to the plane of 
the core ends, as judged visually. 

2. The annature bearing pin sh~ll be free in its bearings but shall not have 
more than .012 11 end play. 

J. The armature ann buffers shall roll freely on their bearing pins. 

4. The armature ann buffer bearing pins shall not be bent to secure adjustment. 

5. Position of the armature support bracket shall be such as to give the 
stroke specified in the individual relay adjustment sheet. 

~: For two-position and three-position adjustments two gauges of the 
specified stroke value shall be used, one between each core and 
the armature. For on-off adjustments one gauge of the specified 
values shall be used, between one core and the armature with the 
armature held manually against the other core. 

6. After inspection, lubricate per Section L. 
D - SPRING ASSEMBLY: 

1. The armature springs shall be centered on the armature bushings. 

This requirement will be satisfactorily met if the nearest edges 
of the armature springs are 1/32", + 1/6411 , - 0 11 from the ends 
of the bushings. 

2. Back contact springs shall deflect .005" minimum when making or breaking 
contact, as judged visually. 

J. When flat surface contacts are used, contact surfaces shall be adjusted 
to be as nearly parallel as is convnercially practical at the instant of 
make or break. 

4. Contacts must not be out of alignment more than 1/3 of their base diameter. 

!_ - ADJUSTMENT NOTES: 

1. Type #29 relays for which a two-ROsition adjustment is required shall be 
adjusted in accordance with the following notes unless otherwise specified. 

(a) Make springs shall be gauged by placing the specified gauge between 
the al·mature and the coil core opposite the spring to be gauged. 

(b) Break springs shall be gauged by placing the specified gauge between 
the armature and the coil core on the same side as the spring to be 
gauged. 

(c) With the armature held in the neutral position each armature spring 
shall exert a force of 60 to 80 grams against the armature buffer. 
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( d) Make and break contact springs shall be tensioned against their stop 
spriligs with a force or 15 to 20 grams. 

(e) The armature shall not restore from either operated position when the 
circuit is opened after the relay has been operated electrical.17. 

(!) Adjust the permanent magnet until the relay meets the margin. 

2. Type #29 relays for which a three-position adjustment is required shall be 
adjusted in accordance with the following notes unless otherwise specified: 

(a) Both make and break springs shall be gauged by placing the specified 
gauge between the armature and the coil core opposite the spring to be 
gauged. 

( b) The make springs ot the combination shall be tensioned against their 
associated stop springs with a tension of 20 to 40 grams. 

(c) The armature springs or a pile-up shall be tensioned with minimum 18 
grams and have approximatel1' equal tension. 

(d) The relay !h!J:l restore to the neutral position upon being de-energized. 

(e) The permanent magnet may be adjusted to meet the margin. 

LIGHT DUTI or MANUAL TYPE 

E - ARMATURE: 

1. The anaMi1Zre shall be tree from bind and shall not have excessive play. 

2. The residual gap shall be as specified on the individual relay adjustment 
sheet unless otherwise specified (the residual setting applies to both 
residuals). For inspection ± .00211 shall be allowed1 except that when 
.0015" or .00211 residual is specified the variation allowed shall not 
pennit the armature to strike the coil core. 

J. Position ot the armature support bracket shall be such as to give the 
stroke specifie<l in the individual relay- adjustme;rt. sheet. For inspection 
± .00211 shall be allowed. 

!Q!!: For relays with two-position and three-position adjustments two 
gauges ot the specified stroke values shall be used.1 one between 
each core and the closest point ot the armature. For relays with 
screw contacts and on-oft adjustments one gauge ot the specified 
value shall be used1 between one core and the armature1 with the 
armature held manually against the other core. 

4. Two-position relays must remain in their last operated position when the 
coils are de-energized. 

5. Three position relqs must restore to the neutral position when the coils 
are de-energized. 

6. Attar inspection1 lubricate per Section L. 
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F - SCIUli CONTACTS: 

1. Unless otherwise specified, contact screws shall be turned in 1/.3 turn 
beyond the point at which they just make contact with the armature ann 
contact when the armature (or residual screw when used) is held against 
the opposite core. 

!!Q!!: With this adjustment, there will be just perceptible clearance 
between the coil core and the closest point of the armature 
(or residual screw when used.) 

2. The .flexible conductor connecting the armature to the frame shall not 
rub or bind in any position of the armature. 

G - CONTACT SPRINGS AND STOP SPRINGS: 

1. Make or break contact springs shall be gauged by placing specified gauge 
between the armature and coil core opposite the spring to be gauged for 
both two-position and three-position adjustment. Gauging shall be done 
with the relay manually operated. 

2. For inspection ± .00211 shall be allowed • 

.3. The stop springs associated with the armature springs nearest to the 
armature butter of three-position relays shall be adjusted so that the 
armature springs do not touch the armature buffer. The contact clearance 
between the armature •pl"ings and the associated. make springs shall be 
minimum .015". 

HEAVY OOTY TYPE 

H - ARMATURE ASSJ!MBLI: 

1. The main plane of the armature bracket shall be parallel to the plane of 
the core ends, as judged visually. 

2. The armature bearing pin shall be free in its bearings, but shall not 
have over .012" end play. 

J. The armature arm buffers shall roll freely on their bearing pins. 

4. The armature arm butter bearing pins shall not be bent to secure adjustment. 

5. Position ot the armature support bracket shall be such as to give the 
stroke specified in the individual relay adjustment sheet. 

!Q!!: For two-position and three-position adjustments two gauges of the 
specified stroke value shall be used, one between each core and the 
closest point or the armature. For on-off adjustments one gauge or 
the specified value shall be used, between one core and the armature, 
with the armature held manually against the other core. 

6. The residual gap, it any, shall be as specified on the individual relay 
adjustment sheet (the residual setting applies to both residuals). For 
inspection ± .OOJ" shall be allowed, except that when .OOJ" or less 
residual is specified, the variation allowed shall not permit the armature 
to strike the core. 

7. After inspection, lubricate per Section L. 

• un. ICHK. 
AUTOMATIC ELECTRIC COMPANY f 

CHICAGO, u. s. A. ~----.. l---... ,---.... p~-G-E ...... 5_0 .. F_7 ____ A-116 

TCI Library  www.telephonecollectors.info 



I - SPRING ASS~LY: 

1. The armature springs shall be centered on the armature bushings. 

2. Contacts must not be out of alignment more than 1/3 of their base diameter. 

J - ADJUS'OONT NOT~: 

1. Heavy Duty relays tor which a two-position adjustment is required shall be 
adjusted in accordance with the tollowing notes unless otherwise specifiedi 

(a) The stroke shall be gauged as specified in H-5. 

(b) 

( c) 

(d) 

( e) 

(f) 

(g) 

(h) 

(j) 

Make springs shall be gauged by placing specified gauge between the 
armature and the coil core on the opposite side or the spring to be 
gauged. 

Break springs shall be gauged by placing specified gauge between the 
armature and the coil core on the same side a1 the spring to be 
gauged. 

With the armature in either operated position, the top of the armature 
shall clear the permanent magnet by .01011 minimum at the nearest point. 

With the armature in the neutral position .!!.2h armature spring shall 
exert a force of 50 grams ± 10 grams against the armature bushing and 
all annature springs shall be tensioned ~ual:iy. The armature may be 
locate~ in the neutral position by intfrtillJl: two gauges of the specifie< 

etro e value between l!acfi core ana t e a.rJDat\lf'e. • . 
The ma e springs or a combinat on sha be tensioned against their 
associated stop springs with a minimum tension or 30 grams. 

The armature may leave its last operated position and make springs 
may make contact on the non-operate test, but they shall not leave 
their associated stop springs. 

The relay shall not restore from either operated position when the 
circuit is opened after the relay has been operated electrically. 

The permanent magnet shall be positioned to cause the relay to marg:f.n. 

2. Heavy Duty relays for which a three-position adjustment is required shall 
be adjusted in accordance with the following notes unless otherwise 
specified: 

(a) Stroke shall be gauged as specified in H-5. 

(b) Both make and break springs shall be gauged by placing specified gauge 
between the armature and the coil core opposite the spring to be gauged, 

(c) With the armature in either operated position, the clearance between 
the top of the armature and the permanent magnet shall be at least 
perceptible, and the armature bearing screw shall not touch the inside 
corner of the permanent magnet. 

(d) The make springs of a combination shall be tensioned against their 
associated stop springs with a minimum tension of 25 grams. 

AUTOMATIC ELECTRIC COMPANY ci uR. I """" 
~ .... ____________ ...., ____ .....,i--__ ...,_. ______ ~ 

CHICAGO, u. s. A. c I I PAGE 6 OF 7 
A-116 

TCI Library  www.telephonecollectors.info 



(e) The armature springs of a pile-up shall be tensioned equally. 

(f) The relay §hall restore to the neutral position from either operated 
position after applying the specified soak for a minimum of 10 seconds. 

L - LUBRICATION: 

1. One dip of Spindle oil (Spec. 5231) shall be divided between the two 
annature pivot bearings. 

2. Excessive oil shall not be allowed to remain on any surface. 

HEF 
F&i 
R»IRITTEN 
IMM:SS 
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•UENO.j 

TRACIKG 
WORN 
RnIPED 
3-2~53 
#}~\, 

RS TYPED 

Definition•• 

STllDlRD ADJUSTllEll'l' 
FCll 

ALTIRNl Tito CURREllT BELA I 
IAKIRATED FRAii! - TYPE 10 

Ill'l'RODUCTIOH 

•contact Spring.. are the individual 8Prlnc• ot a eprinc combination. 

TRACING •Spring Cmabination" is a •Fine sroap actuated bJ' a single a19ture er i.wr 
WORN spring. 
4-10-56 

~-'°"' •spring Pile-up9 ie an aaae11b]7 ot all the eprinc• opezeted b7' one &nature an. 

':r.r:=wa~_.. ... •spring A•-b~ conaiet• ot all ot the eprinc ccabinatioaa an one nla7. 

The laainated true t1P8 alternating current nla7 conaist• ot th8 f oll.U. p&l'Ua 
coil aaM11b]7, coil core and heelpiece aaaellbJ.7, ar.tun as .. bJ.7, and •Pl'inl 
aaaab}7. 

The coil aa ... bJ.7 conaists ot an insulating apool upaa which 18 woand •117 illl'U ot 
ailk-inaulated copperwire. 

The coil core and heelpiece aa.-bq coaaiet• ot three •Jar part•• cm pvt beinl 
a •lJ" ahaped -.gnetic tram built up entinq ot •illcon-ateel 1-inatiana which 
are held together bJ' n0fto4&gnetic rint•• A aecond part 18 -.de up ot two non
-.gnetic detaila which an farmed in auch a manner•• to prori.de a aauntinc fer t.be 
spring &HeJlbq and the &rMture and to proride a .au tor aounting ti. rela7 an 
equii-nt. Tm tbird part conaiet• ot two or three copper ••hading rtnc .. which 
an ••Hllbled on th8 armature end ot th8 coil core. Th•• ring• perfOl'll \M 
function ot ellminatinc armature hua or chatter and are t mrefare ••-bled around 
the halt ot the core race which is farth8at trca t hi &nature hinge in order to 
increase the mechanical advantage ot the pull earted on tm armature bJ' the •bad•d 
aection ot the core. 

The a19ture aa ... bq i• ot hince t1J)8 construction and c0ft818t.• ot the &nature, 
the armature aounting detail er 7oke, and the anature bearinc pin. Tba arMtun 
ia the acnable part ot the rela7 which complete• the •gnetic circld.t betwen tm 
two end• ot the •trt abaped magnetic core and heelpiece uMabq and actaate• the 
aprinc aaaeab]7. The a19ture i• prOYided with a non-mapetic n•idaal n.m. ti. 
an.ture bearing pin 1a uaed to binge the anatun to tba &19ture 7Gb• ti. nCD
aagnetic a19ture 7oke H"98 aa a aounting detail ror the &nature. 

!he apring ••aeabl.7 conaiat• ot the contact apringa, coil tend.nal• and apring 
Mp&rating imulatal'8. Thi coil termnala are inaul.ated f'roa each otblr and tr• tba 
contact apringa and are aount.ed between the contact apring• and t.m rr-. The 
•princ piltMip or pile-11p9 are assemblec:l in fixture• which align ti. contact• and 
aprinc•• The aa ... bl.7 acrw• are tighteDld after tm inaulatora Mft been heated 
and while the apr1ng pu.-up ie under pnaaure. Alf¥ change• in •Fine coabinationa 
should, tblrefare, be -.de onq at the factar.r. 
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R~INE INSPECTION 

The iruspection o! the relay should be in the tollawing order with readjust•nts 
made onJ...v as necessary. Where limits of adjustments are given, the relay should be 
irulpected with the extreme limiting values and readjusted only it it 1a found to be 
outside these limits. Deviation from nominal values is to be e;xpected and ii not 
cause tor readJustment. 

Armature - Cheek the armature for freed an trom bind per Section C-2. The •air line• 
or armature--heelpiece gap should exist but shall not exceed, at any point, the 
residual gap. (See Section C-1). The residual gap is the space between the arma
ture and the core face when the relay ii operated and is determined by the length 
ot the residual 1tud. Check the residual per Section C-J. 

Qa~ing - With the 8J>rings tensioned to their approximate margining w.lue, check the 
reliy gaugingJ thllt is, the position of the armature With respect to the coil core 
when the contacts make or break contact, as shOlfn on Relay Adjustment Sheets. See 
Sections D-1, 2, ), J(a) and (b). 

If the gauging 1a such that it falls within the limits sepcil'ied (Section D-)), no 
readjustment is necessa17. Contacts will wear either from mact.nic&J. friction or 
from arcing, or both, and so readjustment ma7 be necessary occasionally. 

Stroke Adjustment - The required armature travel (•Stroke• adju1tment specified on 
Reliy Adjustmnt Sheets) should be checked. See Section D-4 am 5. 

lfar&!nin( - Contact pressure between the armature springs and back contact• i1 con
trolli<rby 1pec1.tying n.lues ot current tlc:. which Will not operate the assembly. 
In order to meet such a requirement, it is necessaey that the armature spring• be 
adjusted to provide sutticient load so that, when the speci.!ied non-operate current 
i11 !lowing in the coil, the a~ture caMot operate. These T&lues of current and/or 
series redetance are speci.!ied on Relay Adjustment Sheet•. 

Check the relay margining. Sections M, 7, B, 9, 10, B, and E-l or 2. 

II upon testing in service, the margining or the relay is within the range o! tm 
"Test• values, no readjustment is necessary, but any rela7 whose operating range is 
outaide o! the •Temt• values, should then be readjusted within •Readjust• w.lue11. 

It •IV' readjust•nt ia required to •et the margining n.luH, the 1auging should 
then be rechecked. 

In all cases where specU'ic reqairemnta belc. are at Variance with notes on the 
pertinent prints, orders, relay adjustment shHta, or circuit drawings, the speci.!ic 
require•nt• which conflict shall be disregarded. 

SPECIFIC ~UIRFJIENTS 

1. General 

The laainated frame tJpe alternating current rel.&7• 1hall ••t the general re
quire•nts speci.!ied in 1-100 which are applicable. 
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B. Alignment 

l. When relays are moWlted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space ot 1/3211 between 
the armature or springs ot 8lJ1 relay and the armature, springs, or heel
piece assembly of the relay above, or below it, as judged visually. 

2. .All ccntact springs, when assembled on the relay, shall line up wli.formly 
with respect to each other and to the relay structure proper as judged 
visually. 

3. SpPing operating bushings shall be approximately in alignment with the 
center ot, and perpendicular to, the springs against which they strike, 
as judged visually. 

c. .Amature 

1. There shall be perceptible clearance between the armature and the face ot 
the core and heelpiece at all points, with the armature operated, but 
this clearance shall not exceed at any point that due to the residual, as 
judged visually. 

2. The relay armature shall not bind en its bearing pin. 

J. The residual shall strike su!.ticiently equarely on the relay core so that 
with the armature operated, halt o.t the residual surface appears to be in 
contact with the core. 

D. Sprj.ngs 

1. Springs and armature stroke shall be gauged between the residual stud and 
the core, with the ar•ture operated electrically according to Sections E 
and E-1 or 2, and with the gauge held juat past the residual stud in the 
direction of the &1111&ture hinge. 

2. With the tolerances noted below for inspection, the associated make con
tacts shall not make with the plus tolerances and shall make with the minus 
and the associated break contacts shall not break with the plua tolerances 
and shall break with the minus tolerances. 

3. Plua .003 11 or minua .002" variation .trom the values specified shall be 
all0118d for inspection, except as noted bela1r. 

(a) When the di.t.terence between the speci.tied values of a break mak,6ontact 
assembly is .OOI+" or .005"• no variation shall be allowed which will 
cause the di.t.terence to be lese than .003" nor more than .O<:fl". When 
the di.t.terence between the specified values o.t a break make ccntact 
assembly is .00711 or more, no variation shall be allowed which will 
cause the difference to be less than .005". 

(b) ()i make-t»efore-break assemblies where the di.t.terence between the values 
specified tor the make and break adjustment 1a .005" or .006", no 
variation shall be allowed which shall cauae the break contacts to 
break when a gauge is used which is .OOI+" smaller than the gauge on 
which the make contacts actually make. 
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4. When tba first lenr spring lw.s an aseociated back contact, there shall be 
eitmr perceptible clearance between the armature bushing and t._ first 
lenr spring •ban the armature an is held against the frame, or the stroke 
•ball be .OlQll miniaua greater than that specified tor tba first break 
gauginc. 

S. When tba first lenr spring does not have an associated back contact, the 
ar.ture &I'll shall lean the frame on a w.lue .~• leaa, and shall not 
lean th9 .traae on a value .004• greater, than the specified stroke gauaing. 

6. Spring tenaion shall be accurately adjusted in accordance with the •Readjust• 
values (current or resistance) and inspection in accordance with the •Test• 
w.lues (current or resistanc~) shown on Rel.a7 Adjustment Sheets. 

7. In spring pile-ups having no back contacts, th9 tension in the &1"8ture 
springs shall be approximateq equal. Tba tension ot an;y &l"ll&ture spring 
against th9 armatures bushing or preceding armature spring shall not be 
less than 10 grams. 

8. Rel.&71 •ball .tul.q operate all springs and the residual stud shall touch the 
core on tm •Operate• tests shown on Rel.&7 Adjuataent• St.eta. 

9. Ral.a71 shall not open an;y back contact circuits not close an;y make contacts 
circuits on the •non-operate• tests shcmi on Rel.a7 .ldju.st.aent Sbaeta. 

10. .l "f&l"iation of plus or ainus one Tolt •ball be allowed in the voltage speci
fied tor adjusting and inspecting the rel.a79 accarding to the •Readjust• and 
•Test• resistance Y&lues. 

ll. .l test for quiet operation on speci!ied Toltage and frequency shall be made 
•._n such a te1t is specified in individual rel.a7 adjunment intonnation. 
U apecified, this test shall be made as f'ollowu 

(a) When energised on the specified quiet opeietion Toltage, the rel.a7 shall 
operate .fully. Hulllling ot the al'9ture is allmed but perceptible motion 
at tba points ot the contact springs indicates t bat the rel.a7 should be 
rejected.. 

(b) When the Toltap iB increased trcm ti. quiet test T&lue to the nClllinal 
operating volt.ace, th9 noise lnel ot the rel.a7 shall not increase. An;y 
incre&• in the noise lenl, due to the rel.a71 (1) starting to hum, 
(2) huming louder or ()) clw.ttering (i.e. &1'9ture vibrating autt
icientq to cause perceptiba aO'felmnt ot tm cont.act spring point•) 
indicates that th9 rel.&7 should be rejected. 

N01'11 U a nadnal Toltap i• not ginn on tm aaeeabq drawing or 
th9 individual rel.&7 adjuataent intaration, naminal operating 
Toltap aball be ~ abon quiet i.est Toltage. 

1. saturations 

Rela7s shall be •turated at a llinimm of ~e turna for a a1n1llua 
intenal ot one second before being adjuated or cmcked to tbe electrical 
current flaw requirement.a. Th9 •turating current sballm in the .._ 
direction as the other current flaw requiraents. Tm other current flaw 
requiraent• shall not be applied until a aini.mua intenal ot l second after 
•turation. 
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l. When adJut1ng and t.eetine on 46 volt•• thia requirement may be •t b;T 
app~ng the Toltage to the operating windinl as follOllfs: Winding• ot a 
UXM>m resiatance er acre. connect direct~ to 46 Tolt• * l Tolt. Windinc• 
ot l•H thin 100 oma resietance. connect to 46 Tolt• • l Tolt with a pro
tectift red.stance or appron.&te:Qr 4S otas (Or switch magnet) in Mries. 

2. When adjueting and teeting on 24 volt•• thi• requirement •7 be Mt b.T 
app:cying the Toltage to the operating winding aa f ollOllfs: Winding• ot a 
25 om resistance er aore. connect direct~ to 24 volts * l Tolt. Winding ot 
lesa than 25 oma resistance connect to 24 Tolts * l Tolt with a protective 
reaiatance ot approximateq l2 oma (or •itch •gnet) in •ri••· 

NOl'Es The electrical requirements shall be Mt with the rel.&711 mounted in 
a horisontal position with the· tace ot the ar•ture in a nrtical 
plane so tmt the armature levers operate in a horizontal plane, 1..e., 
•ounted in a position s:lm.l&r to their mounting position on a staudard 
ba ... 

1. Lubrications 

When the Rela7 Adjustment Sblete or cards carry the note. •Oil Bearing4t or 
when the rela7 ii to be operated ae auch as one million t1-a a ,.ar. it ie 
rec~nded that the armature bearin&s be lubricated b.T a 14 .lrtiet•a Sable 
Rigger brush which ms been dipped J/8" into apindl• oil (aee Specitication 
52Jl) and scraped on tbl edge ot the container to !Wion aurplua oil. Tblre 
should not be sufficient oil adhering to tm bruah to tora a drop Dll tm end 
ot the bristles. Six rela79 •7 be oiled ti.th one nch •diptt. 

Dm1lnr 
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RETYPED 
TRACING 
WORK 

Detinitiana1 

SBIDllD ADJUSTlllllT 
Fat 

ALTIRNlTDll C1JBUllT DLA? 
WIIllTED l'BAlll - T!PE 10 

Itrl'RODUCTI<lf 

•contact Spring .. are the individual 8Princ• ot a eprinc coabination. 

•Spring Ccabination'I i• a apring group actuated b7 a •incl.a armature or lawr 

4-lO-S6 , ?"',) "Spring Pu.-opit 1a an aa-bl,J' ot all ti. llJriJ>c• operated bT - -tun -. 

8Princ· 

..... __ ..,. •Sprinc A•-b~ coneiata ot all ot the •Prine ccabinationa an am nla7. 

The lallinated fNM t1P8 alternating current rela7 consist• ot the tollannc partea 
______ __.coil aaeeabq, coil con and heelpiec• aeaellb:q, armature aa-.bq, and 8J>rinl 
C0-12-A-ll aeeeabqe · 
EMG. ECO 

I 3-31-59 
1 : CHANGED 
! 

The coil aa ... bq cOMista ot an 1n1Ulating spool upcm which 1a wwnd. •• t111'118 ot 
•ilk-innlated copperwire. 

' 
1
. SHEET 5, 
. SEC· E-1. Tbe coil core and beelpiece ae891lb:q conai•t• · ot three •jor parta. aw part beinc 

. rJI tffiL a •lJI' shaped magnetic t1'9m built up entire]¥ ot aillcon-eteel lud.natione which 
f\ (!> If{ •5a.. are held together ~ non--9gnetic rbeta. · A second part ie -.de up ot two non-
--.._ ,,.('<.~,~fl ~ -.gnetic detaila which an farmed 1n ncb a manner ae to prori.de a aounting tor. the 
==~~~-1 •pring aeeellb'.q and the &nature and to prori.de a _.na tor aounting the nla7. an 
ISSUE: #® equipment. The third part cOMieta ot t1ro or .three copper· ••hading ring•• which 

an aeeembled on the armature end ot ti. coil core. Th•• ring• pertOl'll the 
" function ot elia1nating armature hua ·or chatter and are t beretore aeeeabled around 

the halt ot the core tac• which ie tartbaet trm t be &1'9ture hinge 1n order to 
increase tb8 mechanical adTantage ot the pull earted on tba armature b7 tbe shaded 
section ot the core. 

Tbe anature aa ... b'.q i• ot binp t1P8 construction and conaiet• ot tbl armature, 
the armature aounting detail or 7ake, and tbll &19ture bearinc pin. Tm ar.tun. 
11 the' aoY&ble part ot the nla7 which completes tbe magnetic circuit between tba 
two end• ot tbl •lJ" ehaped magnetic core and heelpiece aaenbJ.T and actuate• the 
spring aa1 .. bq. Tbl a19ture i• prorlded with a non-magnetic residual etud. Tm 
an.ture bearing pin i• used to binge the ar.ture to tbe,ar.ture 7ake. The non
-.gnetic armature 7oke •rn• aa a aounting detail for the armature. 

lbe apring aaeellbq conaiata ot ti. contact springs, coil tendrw.l• and apring 
••panting inaulatora. The coil. tendnale are inaulated troa each ot.mr and tr• tbl 
contact 1pring1 and are aounted between tbl contact 1pringe and the tnm. Th9 
1pl'inc pile-up or pila-111>9 are assembled in tizturea which align the contact• and 
apringa. The aaeembq acl'W8 are tightemd after the insulator• haw men.heated 
and wbila the apring pti.-up i• under preHure. A• changes 1n aprinl combination• 
1hoald, tbaretan, be made onq at the tactQl"'J'. 
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ROO'l'INE INSPECTIClf 

The inspection ot the relay should be in the tollasing order with readjuataem 
made ~ aa nec••8&17• Where limits ot adjuatmenta are giTen, t .. rela7 should be 
inspected with tbl extreme limiting T&luea and readjusted only it it is tound to be 
outside these 11m1.ts. · De~tion trcm naminal values ia to be expected and is not 
cause tor readjuat.nt. 

Armature - Cheek the anatur_e tor treed am tram bind per Section C-2. The •air line• 
or a:nsture-heelpiece gap should exist but ahall riot exceed, at &ft7 point, t .. 
residual gap. (Se• Section c-1). Tm reeicbal gap ia the apace between the ar.
ture and the core tace w .. n the relA7 i• operated and is determined b7 the length 
ot the residual stud. Cmck the residual per Section C-). 

Ga~ina - With ti. 9P1"inga tenaiomd to their approxiate •rgining value, c~k the 
reli7 gaugingJ that is, the posit'on ot the a19.ture with respect to the coil core 
w~n the contacts •k• or break contact, as shown on Relay Adjustment Sheets. See 
Sections D-1, 2, ), )(a) and (b). 

It the gauging ia such that it talle within the limits aepcitied (Section D-)), no 
readjustment ia neces8&17 •. Contacts will wear either tr.am machanical friction or 
trca arcing, or both, and so readjuatment •7 be necessary occasionalq. 

stroke Adju!tment - The required ar.ture travel (•Stroke• adjustment specified on 
Reli7 AdjUiiiint Smete) should be checked. See Section D-4 and S. 

~ininl • Contact preeaure between the &nature epringa and back contact• 1a con
troni<rS;r epecitJing Y&luee ot current .tla. which Will not ope~te tm aaaeabq. 
In order to meet auch a requirement, it i• necessary that the ar.ature apringa be 
adjusted to provide auttlaieat load ao that, when the specified non-operate current 
1B na.tnc in the coil, the armature camot operate. The•• Y&lWta ot current and/or 
aeries resistance are specified on Relay A•justment Sheeta. 

Cmck tbB rela7 •rgining. Sections D-6, 7, 8, 9, 10, 1, and 1-l or 2. 

It upon testing in serri.ce, the margining ot the rela7 is within tbl range ot tm 
"Teat• values, no readjust.nt is necesaaey, but all7 rela7 whose operating range 1B 
olltaide ot tm •Teat• T&luee, ehoul.d then be readjuted within •Readjust• T&luee. 

It an;r readjustment 1• required to •et the margining T&luea, tbl gauging ahould 
then be recbecked. 

In all caae• wmn sp9Cif"ic nqairwnt.• be1- arw at va.riance. 'With not.ea on the 
pertinent prints, orders, rela7 adjustment •h•eta, or circuit drawings, the specitio 
require•nt• which confiict 1mll be disregarded. 

~DIC RBQUIRElllMTS 

The lMinated t'l'tlm8 t7P8 alternatq current rel.&7• •hall ••t tbe ..-rai re
quiremnt• epecitied in i-100 which are applica~. 

AUTOMATIC ELECTRIC COMPANY ~----..---... -._._.."_n. __ .,1""_""..., .... 
NOF('(l.\l...Al<E, IU.,\.l.'AA· :a! I I . flOI 2 " s 1-11.8 
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1ssur;;11 

>= 1-59 (~~) 
ISSUE: #12 

B. Alignment 

l. When relays are mounted on their associated moW'lting plates, the relays 
ehall be properly aligned. There shall be a minimum apace ot l/3211 between 
the armature or springs ot 81J¥ relay and the armature, springs, or heel
piece assembly or the relay above, or below it, as judged visually. 

2. All cmtact springs, when assembled on the relay,. shall line up uniformly 
with respect to each other and to the relay structure proper as judged 
visually. 

3. SpPing operating bushings shall be approximately in alignment with the 
center ot, and perpendicular to, the springs against which they strike, 
as judged visually. 

c. .Armature 

1. There shall be perceptible clearance between the armature and the !ace of 
the core and heelpiece at all points, with the armature operated, but 
this clearance shall not exceed at any point that. due to the residual, aa 
judged visually. 

2. The relay armature shall not bind on its bearing pin. 

3. The residual shall strike sufficiently squarely on the relay core so that 
with the armature operated, halt of the residual surface appears to be in 
contact with the core. 

D. Springs 

1. Springs and armature stroke shall be gauged between the residual stud and 
the core, with the armature operated electrically according to Sections E 
and E-1 or 2, and with the gauge held just past the residual stud in the 
direction or the armature hinge. 

2. With the tolerances noted below tor inspection, the associated make ccn
tacts shall not make with the plus tolerances and shall make with the minus 
and the associated break contacts shall not break with the plus tolerances 
and shall break with the minus tolerances. 

3. Plua .00.3 11 or minus .00211 variation from thff values specified shall be 
allowed tor inspection, except as noted below. 

(a) When the difference between the specified values of a break mak,&ontact 
assembly is .00411 or .005 11 , no variation shall be allowed which will 
cause the difference to be lesa than .003" nor more than .OC!l". When 
the difference between the specified values or a break make contact 
assembly is .007n or more, no variation shall be allowed which will 
cause the difference to be less than .005 11 • 

{b) ()i make-before-break assemblies where the difference between the values 
specified tor the make and break adjustment is .005" or .00611 , no 
variation shall be allowed which shall cause the break contacts to 
break when a gauge is used which is .OQii.•w smaller than the gauge on 
which the make contacts actually make. 

AUTOMATIC ELECTRIC COMPANY 01-------.----11-"-"'·· ___ I .. "_"." -·· --t 
l'(ORTltLAKE,ILL.,U.S.A. t I I PAGE 3 <:I 5 A-llB 
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4. When the first lever spring has an associated back contact, there shall be 
either perceptible clearance between the armature bushing and tbl first 
lever spring when the armature arm is held against the rrame, or tbl stroke 
shall be .OlQll miniaua greater than that 1pecitied for the first break 
gauging. 

S. Whan the first lever spring does not have an associated back contact, the 
armature arm shall ·leave the frame on a value .002• less, and shall not 
leave the frame on a value .oo4• greater, than the specified stroke gauging. 

6. Spring tension st.ll be accurately adjusted in accordance with the •Readjust• 
values (9urrent or resistance) and inspection in accordance with the •Test• 
values {current or resistance) shown on Rela7 Adjustment Sheets. 

7. In spring pile-ups having no back contacts, the tension in the armature 
springs shall be approximately equal. The tension of any &l"ID9.ture spring 
against the armatures bushing or preceding armature spring shall not be 
less than 10 grams. 

B. Rela79 shall tul.ly operate all springs and the residual stud shall touch the 
core on the •Operate• tests shown on Relay Adjustments Sheets. 

9. Rela7s shall not open any back contact circuits not close any make contacts 
circuits on the •non-operate• tests shC911 on Relay Adjustment Sheete. 

10. A variation ot plus or minus one volt shall be allowed in the voltage speci
fied tor adjusting and inspecting the relays according to the "Readjust• aoo 
•Teat• resistance values. 

ll. A test tor quiet operation on specified voltage and frequency shall be made 
when such a teat is specified in individual relay adjustment information. 
It speci!ied, this test shall be made as follows: 

{a) When energized on the specified quiet ope19tion voltage, the relay shall 
operate fully. Hwriming or the arnature is allowed but perceptible motion 
at the points of the contact springs indicates that the relay should be 
rejected. 

(b) When the voltage is increased from the quiet test value to the ncxninal 
operating voltage, the noise level of the relAly shall not increase. Any. 
increase in the noise level, due to the relAlys (1) starting to hum, 
(2) humming louder or (J) chattering (i.e. arnature vibrating suff
iciently to cause perceptible movement ot the contact spring points) 
indicates that the relay should be rejected. 

NO'l'Ea If a naninal voltage is not given on the assembly drawing or 
the individual relay adjustment information.t nominal operating 
voltage shall be 40% above quiet test voltage. 

E. ~turation: 

Rela7s shall be saturated at a minimum or JOO-ampere turns tor a minimum 
interval of one second before being adjusted or checked to the electrical 
current flow requirements. The saturating current shall lB in the same 
direction as the other current flow requirements. The other current flow 
requirements shall not be applied unti1a minimum interval or 1 second after 
saturation. 

~HLAK.E, \U..1 U. '5.A.. 
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1. Wban adjusting aqd t.eeting on 50 volte, thie requireJ11tJnt may be •t b;r 
appqing the voltage to the operating rinding as follows: Winding• ot a 
100-o._ resietance or aOl'e, connect directq to 50 volt• * l volt. Winding• 
ot le•• tlsn 100 obis resistance, connect to 50 volt• * 1 volt with a pro
tectin reeietance or approximate}1' 50 ohne (Or' switch magnet) in eerie•• 

2. When adjusting and testing on 24 volt•• this requirement •7 be •t b7 
appqing tt. voltage to tba operating winding •• !ollows: Winding• ot a 
2S om resistance or aOl'e, connect direct}1' to 24 volt• * 1 volt. Winding ot 
leee than 2S otae resistance connect to 24 volte * 1 volt with a protective 
reeietance ot approximate}1' l2 oms (or •itch •gnet) in eeri••• 

NarEs The electrical requirements shall be •t with the rela79 mounted in 
a horhontal position with the tace ot tba ar•ture in a vertical 
plane eo that tba armature levere operate in a horhontal plane, i.e., 
mounted in a position a1•1 lar to their mounting position on a standard 
baM. 

r. Lubrication& 

When the Rela7 Adjustment Sheets or cards c•1T7 the note, •011 Bearing't or 
when the rela7 is to be operated aa auch •• one million ti.ma a a )'Mr, it i• 
reccmnended that the armature bearin~s be lubricated b;r a 14 Artist• a S&ble 
Rigger brush which bas been dipped 3/8• into spindle oil (see Specification 
S231) and ecraped on tbl edge ot the container to remove •urplus oil. There 
should not be su.tf'icient oil adhering to tt. bruah to tora a drop on tba end 
ot tba bristles. Six rela79 11&7 be oiled "*1th one euch •dipll. 

IJlll1lrw 

AUTOMATIC ELECTltlC COMPANY C UJI. I ""I\. 
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INTRODUCWI'ION 

Definitionst 

"Contact Springs" are the individual springs of a spring combination. 

"Spring Combination" is a spring group actuated by a single armature or lever 
spring. 

"Spring Pile-Up" is an assembly of all the springs operated by one armature arm. 

"Spring Assembly" consists of all of the spring combinations on one relay. 

The laminated frame type alternating current relay consists of the following parts: 
coil assembly, coil core and heelpiece·assembly, armature assembly, and spring 
assembly. 

The coil assembly consists of an insulating spool upon which is wou:nd :many turns of 
silk-insulated copper wire. 

The coil core and heelpiece assembly consists of three major parts. One part being 
----.---+ a "U" shaped magnetic frame built up entirely of silicon-steel la.minations which 
ISSUE:#l3 are held together by non-magnetic rivets. A second part is made up of two non

magnetic details which are formed in such a manner as to provide a mounting for the 
spring assembly and the armature and to provide a means for mounting the relay on 
equipment,. The third part consists of two or three copper "shading rings" 'Which 
are assembled on the armature end of the coil core. These rings perform the 
function of eliminating armature hum or chatter and are therefore assembled around 
the half of the core face which is farthest from the armature hinge ip. order to 
increase the mechanical advantage of the pull exerted on the armature by the shaded 
section of the core. 

The armature assembly is of hinge type construction and consists of the armature, 
the armature mounting detail or yoke, and the armature bearing pin. The armature 
is the movable part of the relay 'Which completes the magnetic circuit between the 
two ends of the "U" shaped magnetic core and heelpiece assembly and actuates the 
spring assembly. The armature is provided with a non-magnetic residual stud. The 
armature bearing pin is used to hinge the armature to the armature yoke. The non
magnetic armature yoke serves as a mounting detail for the armature. 

The spring assembly consists of the contact springs, coil terminals and spring 
separating insulators. The coil terminals are insulated from each other and from 
the contact springs and are mounted between the contact springs and the frame. The 
spring pile-up or pile-ups are assembled in fixtures which align the contacts and 
springs. T.b.e assembly screws are tightened a~er the insulators have been heated 
and while the spring pile-up is under pressure. Any changes in spring combinations 
should, therefore, be made only at the factory. 

I AUTOMATIC$ ELECTRIC I I SHEET l OF 5 I A-118 
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ROUTINE INSPECTION 

The inspection of the relay should be in the following order with readjustments 
made only as necessary. Where limits of adjustments are given, the relay should be 
inspected with the extreme limiting values and readjusted only if it is found to be 
outside these limits. Deviation from nominal values is to be expected and is not 
cause for readjustment. 

Armature - Check the armature for freedom from bind per Section C-2. The "air line" 
or armature -- heelpiece gap should exist but shall not exceed, at any point, the 
residual gap. (See Section C-1). The residual gap is the space between the armature 
and the core face when the relay is operated and is determined by the length of the 
residual stud. Check the residual per Section C-3· 

Gauging - With the springs ten,sioned to th,eir approximate margining value, check the 
relay gauging; that is, the position of the armature with respect to the coil core 
when the contacts make or break contact; Ei.s'shown on Relay Adjustment Sheets. See 
,Sections D-1, 2, 3, 3(a) and (b). 

If the gauging is such that it falls within the limits specified (Section D-3), no 
readjustment is necessary. Contacts will wear either from mechanical friction or 
from arcing, or both, and so readjustment may be necessary occasionally. 

Stroke Adjustment - The required armature travel ("Stroke" adjustment· specified on 
Relay Adjustment Sheets) should be checked. See Section D-4 and 5. 

Margining - Contact pressure between the armature springs and back contacts is con
trolled by specifying values of current flow which will not operate the assembly. 
In order to meet such a requirement, it is necessary that the armature springs be 
adjusted to provide sufficient load so that, when the specified non-operate current 
is flowing in the coil, the armature cannot operate. These values of current and/or 
series resistance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections D-6, 7,. 8, 9, 10, E, and E-1 or 2. 

If upon testing in service, the margining of the relay is within the range of the 
"Test" values, no readjustment is n~cessary, but any relay whose operating range is 
outside of the "Test" values, should then be readjusted within "Readjust" values. 

If any readjustment is required to meet the margining values, the gauging should 
then be rechecked. 

SPECIFIC REQUIREMENTS 

A. General 

The laminated frame type alternating current relays shall meet the general re
quirements specified in A-100 which are applicable. In all cases where specific 
requirements below are at variance with notes on the pertinent prints, orders, 
relay adjustment sheets, or circuit drawings, the specific requirements which 
conflict shall be disregarded. 

I AUTOMATIC - ELECTRIC I I SHEET 2 OF 5 I A-ll8 
NORTHLAKE, ILLINOIS, U.S.A. TCI Library  www.telephonecollectors.info 



B. Alignment 

l. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minim:Um space of l/32" between 
the armature or springs of any relay and the armature, springs, or heel
piece assembly of the relay above, or below it, as judged visually. 

2. All contact springs, when assembled on the relay, shall line up uniformly 
with respect to each other and to the relay structure proper as judged 
visually. 

3. Spring operating bushings shall be approximately in alignment with the 
center of, and perpendicular to, the springs against which they strike, 
as judged visually. 

C. Armature 

l. There shall be perceptible clearance between the armature and the face of 
the core and heelpiece at all points, with the armature operated, but this 
clearance shall not exceed at any point that due to the residual, as judged 
visually. 

2. The relay armature shall not bind on its bearing pin. 

3. The residual shall strike sufficiently squarely on the relay core so that 
with the armature operated, half of the residual surface appears to be in 
contact with the core. 

D. Springs 

l. Springs and armature stroke shall be gauged between the residual stud and 
the core, with the armature operated electrically according to Sections E 
and E-l or 2, and with the gauge held just past the residual stud in the 
direction of the armature hinge. 

2. With the tolerances noted below for inspection, the associated make con
tacts shall not make with the plus tolerances and shall make with the minus 
and the associated break contacts shall not break with the plus tolerances 
and shall break with the minus tolerances. 

3. Plus .003" or minus .002" variation from the values specified shall be 
allowed for inspection, except as noted below. 

(a) 

(b) 

When the difference between the specified values of a break make contact 
assembly is .004" or .005", no variation shall be allowed which will 
cause the difference to be less than .003" nor more than .007" When 
the difference between the specified values of a break make contact 
assembly is .007'' or more, no variation shall be allowed which will 
cause the difference to be less than .005 11 • 

On make-before-break assemblies where the difference between the values 
specified for the make and break adjustment is .005" or .006 11 , no 
variation shall be allowed which shall cause the break contacts to 
break when a gauge is used which is .004" smaller than the gauge on which 
the make contacts actually make. 
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4. When the first lever spring has an associated back contact, there shall be 
either perceptible clearance between the armature bushing and the first 
lever spring when the armature arm is held against the frame, or the stroke 
shall be .OlO" minimum greater than that specified for the first break 
gauging. 

5. When the first lever spring does not have an associated back contact, the 
armature arm shall leave the frame on a value .002" less, and shall not 
leave the frame on a value .004" greater, than the specified stroke gauging. 

6. Spring tension shall be accurately adjusted in accordance with- the "Readjust" 
values (current or resistance) and inspection in accordance with the "Test" 
values (current or resistance) shown on Relay Adjustment Sheets. 

7. In spring pile-ups having no back contacts, the tension in the armature 
springs shall be approximately equal. The tension of any armature spring 
against the armatures bushing or preceding armature spring shall not be less 
than 10 grams. 

8. Relays shall fully operate all springs and the residual stud shall touch the 
core on the "Operate" tests shown on Relay Adjustment Sheets. 

9. Relays shall not open any back contact circuits not close any make contact 
circuits on the "non-operate" tests shown on Relay Adjustment Sheets. 

10. A variation of plus or minus one volt shall be allowed in the voltage speci
fied for adjusting and inspecting the relays according to the "Readjust" and 
"Test" resistance values. 

ll. A test for quiet operation on specified voltage and frequency shall be made 
when such a test is specified in individual relay adjustment information. 
If specified, this test shall be made as follows: 

(a) When energized on the specified quiet operation voltage, the relay shall 
operate fully. Hwmning of the armature is allowed but perceptible motion 
at the points of the contact springs indicates that the relay should be 
rejected. 

(b) When the voltage is increased from the quiet test value to the nominal 
operating voltage, the noise level of the relay shall not increase. Any 
increase in the noise level, due to the relays (1) starting to hum, 
(2) humming louder or (3) chattering (i.e. armature vibrating sufficiently 
to cause perceptible movement of the contact spring points) indicates that 
the relay should be rejected. 

NC111E: If a nominal voltage is not given on the assembly drawing or the 
individual relay adjustment information, nominal operating voltage 
shall be 40% above quiet test voltage. 
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E. Saturation: 

Relays shall be saturated at a minimum of 300 ampere turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current flow requirements. The saturating current shall be in the same 
direction as the other current flow requirements. The other current flow 
requirements shall not be applied until a minimum interval of 1 second af'ter 
saturation. 

1. When adjusting and testing on 50 volts, this requirement may be met by 
applying the voltage to the operating winding as follows: Windings of a 
100 ohm resistance or more, connect directly to 50 volts ± 1 volt. Windings 
of less than 100 ohms resistance, connect to 50 volts ! 1 volt with a pro
tective resistance or approximately 50 ohms (Or switch magnet) in series. 

2. When adjusting and testing on 24 volts, this requirement may be met by 
applying the voltage to the operating winding as follows~ Windings of a 
25 ohm resistance or more, connect directly to 24 volts ! 1 volt. Windings 
of less than 25 ohms resistance connect to 24 volts ~ 1 volt with a protect
ive resistance of approximately 12 ohms (or switch magnet) in series. 

NOTE: The electrical requirements shall be met with the relays mounted in 
a horizontal position with the face of the armature in a vertical 
plane so that the armature levers operate in a horizontal plane, i.e., 
mounted in a position similar to their ~ounting position on a stand
ard base. 

F. Lubrication: 

1. For lubrication, refer to Automatic Electric Technical Bulletin 505 
(Lubrication of Automatic Switching Equipment) or Automatic Electric Lub 
Cha.rt 6. 

DWM:lrw 
~H:'l'Y ,..,., I 1• dC 
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STANDARD ADJUSTMENT 
SERVICE METER - HORIZCNTAL TYPE 

INTRODUCTIOO 

The service meter (peg count meter) is an electro-mechanical device that autcr 
matically registers the number of repetitions of an event. It is used extensively 
in traffic studies in telephone exchanges. 

The service meter consists of the following basic parts: Coil Assembly, Heelpiece, 
Armature Assembly, Dog, Contact Springs, and Counter Wheel Assembly. 

The coil assembly is ma.de air a magnetic iron core upon which is wound a number of 
turns of wire. Fastened to each end of the iron core are fibre spool heads which 
hold the wire in place on the core. en the rear spool head are attached the coil 
terminals. 

The heelpiece is a U-shaped piece of magnetic iron that provides a magnetic path 
frara the rear of the core to the armature. It also serves as a mounting bracket 
for the coil, armature assembly, and counter wheel assembly and provides a means 
for mounting the meter to equipment. 

The armature is made of magnetic iron and is the operating portioo of the counter 
that rotates the counter wheels. The annature is mounted to the heelpiece by 
means of a bearing pi.~. Attached to the armature is a nonferrous adjustable resid
ual plate used to adjust the space between the coil core and armature when the 
meter is operated. 

The dog is a lever that engages the ratchet teeth on the units counter wheel and 
holds the counter wheel in position. 

Contact springs, attached to the front spool head, are some times provided on 
service meters for controlling auxiliary circuits. 

The counter wheel assembly consists of four or five wheels containing numerals 
from 1 through 0 on their peripheries. The counter wheels are so constructed that 
each wheel turns ten times for each turn of the wheel to its left. 'lbe units 
counter vrheel is rotated each time the armature operates by the engagement of a 
pawl, mechanically linked to the armature, in the ratchet of the units wheels. 

ROUTINE INSPECTION 

The inspection of the service meter should be adjusted in the follcw1ing order 
with readjustments made only as necessary. :·/here limits of adjustment are given, 
the service meter should be inspected with the extreme limiting values and read
justed only if it is found to be outside these limits. Deviation from ncminal 
values is to be e:qiected and is not cause for readjustment. 

Counter Wheels - Check the counter wheels for binds and alignment - Section B-1-2-
3-4-6. 

Check and adjust if necessary the collar on the counter wheel bearing shaft. 
Section B-5. 
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Dog - Check the dog. - Section &-7 or s. 

Armature - Check the armature for binds. - Section C-1 and 3. The auxiliary anna
t.ure on non-adjustable type meters should be adjusted according to Section c-2. 

Check and adjust the residual setting. - Section c-10. 

Pawl - Check the pawl for binds - Section C-J. 

Check the pawl for engagement in the units ratchet wheel. - Section c-4 and 13. 

Check &hd adjust the pawl stop - Section ~11. 

Contact Springs - Service meters equipped with contact springs should be inspected 
and adjusted according to Section C-6-7-8-9. 

Electrical Requirements - Check and adjust the tension in the armature restoring 
sprine to confo:nn to the requirements on the individual. meter sheets. - Section C-5 

Lubrication - The service meter should be lubricated periodic~. The frequency 
of lubrication depending upon the amount of use the meter receives. - See Section E 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The meter shall meet the general requirements specified in A-100, which 
are applicable. 

B - COUN'IER WHEELS: 

1. The counter wheels shall not bind on the bearing pin. 

2. Adjacent counter wheels shall not bind on each other. 

3. The outside counter wheels shall not bind CJD the frame or on the adjusting 
collar. 

4. With the armature in its unoperated position the numerals on the count(;r 
wheels shall be alil?Jled in a straight line p!l.ral.lel to the counter wheel 
bearing shaft. 

s. The adjusting collar shall allew a total side play in the counter wheel 
assembly d. minimum .005", maxi.mum .010"• 

6. The counter wheel pinions shall not bind on the bearing pm nor on the 
counter wheels. 

7. For the non-adjustable type neter, the dog shall drop freely into each 
tooth of the units counter wheel ratchet without the aid o! the throw of 
the counter wheel as the armature operates. 

a. For the Type #27 meter, with .005" between the coil core and the residual 
plate with the annature operated, the dog shall drop off' o! at least one 
tooth of the units counter wheel ratchet without the aid o! the throw of' 
the counter wheel as t.he armature operates. With a .010n between t.he coll 
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core and the residual plate, under the same conditions as above, the dog 
shall rail to drop off or at least one tooth of the units counter wheel 
ratchet. 

C - ARMATURE: 

1. The armature shall not bind on its bearing pin, nor on the meter frame, 
and shall have minimum .004" side play on its bearing. 

2. The auxiliary armature or the non-adjustable type meter shall be adjusted 
so that it clears the end of the coil core not less than .005" nor more 
than .02on with the armature .fully operated. 

J. The pawl shall not bind on its bearing; on the side o.f the units counter 
wheel; or on the mechanism frame. 

4. Th~ pawl shall drop freely into each units counter wheel ratchet tooth 
with the a:rmature at nonnal and with a counter wheel ratchet tooth backed 
.firmly against the tip of the dog. For A.C. meters see C-13 also. 

5. The annature spring adjusting ann shall be adjusted so that the meter 
meets the requirements specified on the meter adjustment sheet. 

!ill'.!!J This requirement is an adjustment of restoring spring tension and 
only one wheel need tum on the operate current. 

6. Contact springs, when used, shall normal.ly have a contact separation of 
approximately .015n. 

7. Contact springs, when used, shall make contact just as, or just after, 
the dog drops in. 

8. When contact springs are used on the Type #27 meter, the spring which the 
armature buffer strikes shall be tensioned lightly against the contact 
spring. 

9. For the Type #27 meter, contact springs, when used, shall be formed as 
shown on the associated piece part drawings. 

10. The residual of the Type #27 meter shall be adjusted to minimum .005", 
ma.xi.mum .020" as measured rran the top of the meter. 

ll. The pawl stop of the Type #27 meter shall be adjusted so that, with the 
armature operated, any point on the circumference of the units counter 
wheel may be moved freely from 1/32" to 1/16" about the counter wheel 
bearing pin as a center. 

12. This requirement has been superseded by a change in paragraph C-1. 

13. ()i A.C. Type #27 meters equipped with the adjustable backstop the stroke 
shall be set so that as the armature is returning to normal, the pawl 
shall not drop into the next tooth when the armature clears the backstop 
by .015" judged visually. This adjustment shall be checked with all 
play in the units counter wheel taken up in the direction opposite to 
rotating. 

. ~ ,~~ 
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D - OPi!RATI.CJJ: 

l. Service meters shall be tested electrically in accordance with the operate 
and non-operate resistance or current values specified on the relay adjust
ment sheet associated with the particular meter under test. 

2. Service meters :shall be testod~~6curacy of registration by operating each 
meter 10,000 times. Any meter, which registers more than plus or minus 
five counts in error during this 10,000 operation test shall be rejected. 
A meter so rejected must be reconditioned, readjusted, and then the 10,000 
operation test repeated before it may be passed. 

3. The conditions under which the 10,000 operation test is to be made are as 
follows: 

(a) The meters shall be operated at a speed of 200 to 220 operations per 
minute. 

(b) Each pulse period shall consist of approximately a 50% open period 
and approximately a 50% closed period. 

(c) During the operation test, the meters shall be operated on direct 46 
volts battery, plus or minus one volt, unless the meter is specified 
on the relay adjustment sheet to operate on some other voltage, in 
which case the test shall be run on the voltage specified. 

(d) Cover shall be in place when test is made. 

E - LUBRICATION: 

1. One drop of lubricant (Spec. 5684) shall be applied to the following 
bearing surfaces: 

NOTE: A drop of oil shall be considered to be the amount released from a 
piece of number 22 B&S gauge, bare tinned copper wire after it has 
been dipped 1/2 11 into the lubricant and quickly withdrawn. 

(a) Counter wheel bearing pin. 

(b) Counter wheel sides wherever friction takes place. 

{c) Counter wheel pinion bearings. 

(d) Deg bearing pin. 

2. Three drops of lubricant (Spec. 5684) shall be applied to the units 
counter wheel ratchet teeth. 

3. One dip ef lubricant (Spec. 5684) shall be distributed no the f <>llowing 
parts in the order named. 

NOTE: A dip of oil shall be considered to be the amount retained in a #4 
Artists sable :rigger brush after being dipped in the lubricant to a 
depth of J/8" and then scraped on the edge of the container to re
move surplus oil. There should not be sufficient lubricant adhering 
to the brush to form a drop at the end of the bristles. 
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(a) Armature bearing pin. 

(b) Pawl bearing pin. 

(c) Back of pawl where it engages the backstop. 

(d) To the three half teeth on the pinion located between the units and 
tens counter wheel. Care should be taken to keep the amount of oil 
small so it will not run and obliterate the numerals on the number 
wheels. 

(e) To the armature backstop on meters equipped with backstops. 

4. Excessive oil shall not be allowed to remain on any surface. 

ART:lrw 
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STANDARD ADJUSTMENT 
SERVICE METER - HORIZrnTAL TYPE 

INTRODUCTirn 

The service meter (peg count meter) is an electro-mechanical device that auto
matically registers the number or repetitions or an event. It is used ext.ensively 
in traffic studies in telephone exchanges. 

The service meter consists of the following basic parts: Coil Assembly, Heelpiece, 
Armature ·Assembly, Dog, Contact Springs, and Counter Wheel Assembly. 

The coil assembly is made GCa magnetic iron core upon which is wound a nwnber of 
turns of wire. Fastened to each end or the iron core are fibre spool heads which 
hold the wire in place on the core·. On the rear spool head are attached the coil 
terminals. 

The heelpiece is a U-shaped piece of magnetic iron that provides a magnetic path 
fra:n the rear of the core to the armature. It also serves as a mounting bracket 
for the coil, armature assembly, and counter wheel assembly and provides a means 
tor mounting the meter to equipnent. 

The armature is made of magnetic iron and is the operating portion of the counter 
that rotates the counter wheels. The annature is mounted to the heelpiece by 
means of a bearing pin. Attached to the armature is a nonferrous adjustable resid
ual plate used to adjust the space between the coil core and armature when the 
meter is operated. 

The dog, is a lever that engages the ratchet teeth on the units counter wheel and 
holds the counter wheel in position. 

Contact springs, attached to the front spool head, are some times provided on 
service meters for controlling auxiliary circuits. 

The counter wheel assembly consists of four or five wheels containing numerals 
.t'ran l through 0 on their peripheries. The counter wheels are so constructed that. 
each wheel turns ten times tor each turn of the wheel to its left. The units 
counter wheel is roliated each time the armature operates by the engagement of a 
pawl, mechanically linke~ to the armature. in the ratchet or the units wheels. 

ROtrrINE INSPECTION 

The inspection of the service meter should be adjusted in the following order 
with readjustments made only aa necessary. Where limits of adjustment are given, 
the service meter should be inspected with the extreme limiting values and read
justed only it it is found to be outside these limits. Deviation from nC!1!1naJ. 
values is to be 8JCP!Cted and is not cause for readjustment. 

Cowiter Wheels - Check the counter wheel.8 for bindB" and alignment - Secti~ B-l-2-
.3-4=6. 

Check and adjust it necessary the collar cn th~. eounter wheel bearing shaft. 
Section &:-5• 

. -
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Dog - Check the dog. - Section Pr7 or s. 

i Armature - Check the annature tor binds. - Section C-1 and 3. The auxiliary arma
.ture on non-adjustable type meters should be adjusted according to Section C-2. 

Check and adjust the residual setting. - Section C-10. 

E!!!! - Check the pawl tor binds - Section c-3. 

Check the pawl ror engagement in the units ratchet wheel. - Section C-~ and 13. 

Check and adjust the pawl stop - Section C-ll. 

Contact Sprins,s - Service meters equipped with contact springs should be inspected 
and adjusted according to Section C-6-7-8-9. 

Electrical Requirements - Check and adjust the tension in the armature restoring 
spring to conform to the requirements on the individual meter sheets. - Section C-5 

Lubrication - The service meter should be lubricated periodically. The frequency 
of lubrication depending upon the amount of use the meter receives. - See Section E 

SPECIFIC .REQUIREMENTS 

A - GENERAL: 

1. The meter shall meet the general requirements specified in A-100, which 
are applicable. 

B - COUNTER WHEELS: 

1. The counter wheels shall not bind on the bearing pin. 

2. Adjacent counter wheels shall not bind on each other. 

3. The outside counter wheels shall not bind on the frame or on the adjusting 
collar. 

4. With the armature in its unoperated position the numerals on the counter 
wheels shall be aligp.ed in a straight line parallel to the counter vmeel 
bearing shaft. 

5. The adjusting collar shall allow a total side play in the counter wheel 
assembly of minimtun .005", maximum .010"• 

6. The counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels. 

7. For the non-adjustable type mater, the dog shall drop freely into each 
tooth of the units counter wheel ratchet \'lithout the aid of the throw ot 
the counter wheel as the armature operates. 

s. For the Type #27 meter, Vlith .005" between the coil core and the residual 
plate vdth the armature operated, the doe shall drop off of at least one 
tooth of the units counter wheel ratchet without the aid of the throw of 
the co1.mter wheel as the armature operates. With a .01011 between the coil 
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ISSUE NO. l core and the residual plate, under the aaae conditims as above, the dog 
ll-ll-53. shall tail to drop ott ot at least one tooth of the units counter wheel 

~UJ: ~ 
ratchet. 

I: 
C - ABllATURE: 

' 

3-31-5gS l. The armat1,ll"8 shall not bind m its bearing pin, nor on the meter frame, 
ISSUE: #15 and shall have m1n1nwm .00411 si4e play on its bearing. 

2. The auxiliary armature of.the nm-adjustable type meter shall be adjusted 
so that it clears the end ot the coll core not leas than .00511 nor more 
than .02on with the· armature tul.11' operated. 

3. The pawl shall not bind m ita bearingJ on the aide ot the units co\Ulte1• 
wheelJ or on the .mechaniam tram. 

4. The pawl shfl].l drop freely into each units counter wheel ratchet tooth 
with the armature at normal and with a counter wheel ratchet tooth backed 
t~ against the tip ot the dog. For A.C. meters see C-1.3 also. 

'· The U'Wlt\11'8 spring adjusting a1'lll shall be adjusted so that the meter i meet• the requirements apecitied m the meter adjustment sheet. 

lillll• Thia requirement is an adJ1:18t•nt ot restoring spring tension and 
' onl1 one wheel need tum on the operate current. 

6. Contact ~prings, when used, 
apprOximatel.7 .01511. 

shall nol'Dl8J.1.y have a contact separation of 

..----._ 1. Con\act, springs, when used, shall make contact just as, or just after, 
tho dog cll'ope in. 

8. When contact springs are used on the Type 127 meter, the spring which the 
.,,_, ... bll(ter strikes shall be tensioned lightl.7 against the contact 
spring. 

',, 

9. For the Type 112:/ meter, contact springs, when used, shall be formed as 
shown on the associated piece part. drawings. 

10. The residual of the Type 112:/ .meter shall be adjusted to minimum .005n, 
maximum .02011 as 11119asured tran the top of the meter. 

ll. The pawl stop ot the Type /1~7 meter shall be adjusted so that, with the 
armature operated, any point on the circumterence ot the units counter 
wheel mzq be moved treel.7 from 1/32" to 1/16" about the counter wheel 
bearing pin as a center. 

12. This requirelll8nt has been superseded by a change in paragraph C-1. 

1,3. Ql A.C. Type #27 meters·equipped with the adjustable backstop the stroke 
shall be aet eo that as the armature is retuming to normal, the pawl 
shall not drop into the ne~ tooth when the armature clears the backstop 
by .015n judged visually. Thia adjuatlll8nt shall be checked with all 
play in the units counter wheel taken up in the direction opposite to 

~ 

rotating• 
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D - OPERATIW: 

l •. Service meters shall be tested electrically in accordance with the operate 
and non-operate resistance or current values specified on the relay ad~ ust
ment sheet associated with the particular meter under test. 

, 2. Service meters shall be teste~~~curacy of registration by operating each 
meter 10,000 times. Any meter, which registers more than plus or minus 
five counts in error during this 10•000 operation test shall be rejected. 
A meter so rejected must be reconditioned, readjusted, and then the 10,000 
operation test repeated before it may be passed. 

3. The condit·ions under which the 10.000 operation test is to. be niade are as 
follows: 

(a) The meters shall be operated at a speed of 200 to 220 Operations per 
minute. 

(b) Each pulse period shall consist of approximately a 50% open period 
and approximately a 50% closed period. 

( c) During_ the operation test, the meters shall be operated on direct 50 
·volts battery, plus or mir:ius one volt, unless the meter is specif-ied 
on the rel~ adjustment sheet to operate on some other voltage, irl 
which case the test st.\all be run on the voltage specified. 

(d) Cover shall be in place when·test is made. 

E - LUBRICATION: 

l. One drop of lubricant (Spec. 5684) shall be applied to the following 
bearing surfaces: 

NOTE: A drop of oil shall be considered to be the amount released from a 
piece of number 22 B&S gauge,· bare tinned copper wire after it has 
been dipped 1/2 11 into the lubricant and quickly withdrawn. 

(a) Counter wheel bearing pin. 

(b) Counter wheel sides wherever friction takes place. 

(c) Counter wheel pinion bearings. 

( d) \ Deg bearing pin. 

2. _Three drops of lubricant (Spec. 5684) shall be applied to the units 
counter· wheel ratehet ·teeth. · 

3. One dip et lubricant -(Spec • .5684) shall be· d.istributed \o· thci t,Ollowing 
parts 1n the order named. 

NOTE: A dj,p. ot oil ·shall be censlc:lered to be the amouat retained in ,_ HI+ 
Artists saD"le l'igger bru.sh after being dipped in the lubricant to a 
depth of 3/8" and then scraped on the edge of the container to re
move surplus oil. There should not be sufficient lubricant adhering' 
to the brush to form a drop at the end of the bristles. 
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ISSUE NO.)~~ 

ll-ll-' 

ISSUE.:~ .J+ 
I 0 -----... 

3-31-59. •. 
ISSUE: -~~ 

(a) Armature bearing pin. 

(b) Pawl bearing pin. 

(c) Back of pawl where it engages the backstop. 

(d) To the three half teeth on the pinion located between the units .and 
tens cowiter wheel. Care should be taken to keep the amount of oil 
small so it will not run and obliterate the numerals on the number 
wheels. 

(e) To the armature backstop on meters equipped with backstops. 

4. E..'Ccessive oil shall not be al.lawed to remain on any surface. 

ART:lrw 
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STANDARD ADJUSTMENT 
FOR 

SERVICE ME'l'Ett - HORIZONTAL TYPE 

INTRODUCTION 

The service meter (peg count meter) is an electro-mechanical device that auto
matically registers the number of repetitions of an event. It is used extensively 
in tra.f'fic studies in telephone exchanges. 

The service meter consists of the following basic parts: Coil Assembly, Heelpiece, 
Armature Assembly, Dog, Contact Springs, and Counter Wheel Assembly. 

The coil assembly is mlS.d.e of a magnetic iron core upon which is wound a number of 
turns of wire. Fastened to each end of the iron core are fibre spool heads which 
hold the wire in place on the core. On the rear spool head are attached the coil 
terminals. 

The heelpiece is a U-shaped piece of magnetic iron that provides a ~agnetic path 
from the rear of the core to the armature. It also serves as a mounting bracket 
for the coil, armature assembly, and counter wheel assembly and provides a means 
for moUI1.ting the meter to equipment. 

The armature is made of magnetic iron and is the operating portion of the counter 
that rotates the counter wheels. The armature is mounted to the heelpiece by means 
of a bearing pin. Attached to the armature is a nonferrous adjustable residual 
plate used to adjust the space between the coil core and armature when the meter is 
operated. 

The dog is a levEr that engages the ratchet teeth on the units counter wheel and 
holds the counter wheel in position. 

Contact springs, attached to the front spool head, are some times provided on 
service meters for controlling auxiliary circuits. 

The counter wheel assembly consists of four or five wheels containing numerals from 
1 through 0 on their peripheries. The counter wheels are so constructed that each 
wheel turns ten times for each turn of the wheel to its left. The units counter 
wheel is r,otated each time the armature operates by the engagement of a pawl, 
mechanically linked to the armature, in the ratchet of the units wheels. 

ROUTINE INSPECTION 

The inspection of the service meter should be adjusted in the following order with 
readjustments made only as necessary. Where limits of adjustment are given, the 
service meter should be inspected with the extreme limiting values and readjusted 
only if it is found to be outside these limits. Deviation from nominal values is 
to be expected and is not cause for readjustment. 

Counter Wheels - Check the counter wheels for binds a.n.d alignment - Section B-1-2-
3-4-6. 

Check and adjust if necessary the collar on the counter wheel bearing shaft. 
Section B-5. 
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Dog - Check the dog. - Section B-7 or 8. 

Armature - Check the armature for binds. - Section C-1 and 3. The auxiliary 
armature on non-adjustable type meters should be adjusted according to Section C-2. 

Check and adjust the residual setting. - Section C-10 . 

Pawl - Check the pawl for binds. - Section C-3· 

Check the pawl for engagement in the units ratchet wheel. - Section C-4 and 13. 

Check and adjust the pawl stop. - Section C-11. 

Contact Springs - Service meters equipped with contact springs should be inspected 
and adjusted according to Section C-6-7-8 ... 9. 

Electrical Requirements - Check and adjust the tension in the armature restoring 
spring to conform to the requirements on the individual meter sheets. - Section C-5· 

Lubrication - The service meter should be lubricated periodically. The frequency 
of lubrication depending upon the amount of use the meter receives. - See Section E. 

SPECIFIC REQUIREMENTS 
I 1':~ 

..... ---... A - GENERAL: 
RETYPED 
3-18-60 
I~UE:#=l6 

1. The meter shall meet the general requirements specified in A-100, which 
are applicable. 

B - COUNTER WHEELS: 

1. The counter wheels shall not bind on the bearing pin. 

2. Adjacent counter wheels shall not bind on each other. 

3. The outside counter wheels shall not bind on the frame or on the adjusting 
collar. 

4. With the armature in its unoperated position the numerals on the counter 
wheels shall be aligned in a straight line parallel to the counter wheel 
bearing shaft. 

5. The adjusting collar shall allow a total side play in the counter wheel 
assembly of minimum • 005", maximum . 010". 

6. The counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels. 

7. For the non-adjustable type meter, the dog shall drop freely into each 
tooth of the units counter wheel ratchet without the aid of the throw of 
the counter wheel as the armature operates. 

8. For the Type :f/!2.7 meter, with .005 11 between the coil core and the residual 
plate with the armature operated, the dog shall drop off of at least one 
tooth of the units counter wheel ratchet without the aid of the throw of 
the counter wheel as the armature operates. With a .010" between the coil 
core and the residual plate, under the same conditions as above, the dog 
shall fail to drop off of at least one tooth of the units counter wheel 
ratchet. 
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l. 

2. 

3. 

4. 

5, 

6. 

7. 

8. 

The armature shaJ.l not bind on its bearing pin, nor on the meter frame, 
and shaJ.l have minimum .oo4" side play on its bearing • 

The auxiliary armature of the non-adjustable type meter shall be ad.justed 
so that it clears the end of the coil core not less than .00511 nor more 
than .020" with the armature fully operated. 

The pawl shaJ.l not bind on its bearings; on the side of the units counter 
~heel; or on the mechanism frame. 

The pawl shaJ.l drop freely into each units counter wheel ratchet tooth 
with the armature at norm.aJ. and with a counter wheel ratchet tooth backed 
firmly against the tip of the dog. For A.C. meters see Section C-13 aJ.so. 

The armature spring adjusting arm shaJ.l be adjusted so that the meter 
meets the requirements specified on the meter adjustment sheet. 

NOTE: This requirement is an adjustment of restoring spring tension 
and only one wheel need turn on the operate current. 

Contact springs, when used, shall norm.aJ.ly have a contact separation of 
approximately • 015". 

Contact springs, when used, shall make contact just as, or just after, 
the dog drops in. 

When contact springs are used on the Type #27 meter, the spring which the 
armature buffer strikes shaJ.l be tensioned lightly against the contact 
spring. 

9. For the Type #27 meter, contact springs, when used, shaJ.l be formed as 
shown on the associated piece part drawings. 

10. The residuaJ. of the Type #27 meter shaJ.l be adjusted to minimum .005", 
maximum .020" as measured from the top of the meter. 

ll. The pawl stop of the Type #27 meter shaJ.l be adjusted so that, with the 
armature operated, any point on the circumference of the units counter 
wheel may be moved freely from 1/32" to 1/16" about the counter wheel 
bearing pin as a center. 

12. This requirement has been superseded by a change in Section C-1. 

13. On A.C. Type :/(2.7 meters equipped with the adjustable backstop the stroke 
shaJ.l be set so that as the armature is returning to norm.al, the pawl 
shaJ.l not drop into the next tooth when the armature clears the backstop 
by .01511 judged visuaJ.ly. This adjustment shaJ.l be checked with all 
play in the units counter wheel taken up in the direction opposite to 
rotating. 

A-ll9 
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D - OPERATION: 

1. Service meters shall be tested electrically in accordance with the operate 
and non-operate resistance or current values specified on the relay 
adjustment sheet associated with the particular meter under test. 

2. Service meters shall be tested for accuracy of registration by operating 
each meter 10,000 times. .Any meter, which registers more than plus or 
minus five counts in error during this 10,000 operation test shall be 
rejected. A meter so rejected must be reconditioned, readjusted, and then 
the 10,000 operation test repeated before it may be passed • 

3. The conditions under which the 10,000 operation test is to be made are as 
follows: 

(a) The meters shall be operated at a speed of 200 to 220 operations 
per minute . 

(b) Each pulse period shall consist of approximately a 50'fo open period 
and approximately a 50~ closed period. 

(c) Du.ring the operation test, the meters shall be operated on direct 
50 volts battery, plus or minus one volt, unless the meter is 
specified on the relay adjustment sheet to operate on some other 
voltage, in which case the test shall be run on the voltage 
specified. 

(d) Cover shall be in place when test is made. 

E - LUBRICATION: 

1. One drop of lubricant (Spec. 5684) shall be applied to the following 
bearing surfaces: 

NOTE: A drop of oil shall be conside·red to be the amount released 
from a piece of number 22 B&S gauge, bare tinned copper wire 
after it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

(a) Counter wheel bearing pin. 

(b) Counter wheel sides wherever friction takes place. 

(c) Counter wheel pinion bearings. 

(d) Dog bearing pin. 

2. Three drops of lubricant (Spec. 5684) shall be applied to the units 
counter wheel ratchet teeth. 

A-119 
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3. One dip of lubricant (Spec. 5684) shall be distributed to the following 
parts in the order named. 

NOTE: A dip of oil shall be considered to be the amount retained in 
a #4 Artists sable rigger brush after being dipped in the 
lubricant to a depth of 3/811 and then scraped on the edge of 
the container to remove surplus oil. There should not be 
sufficient lubricant adhering to the brush to form a drop at 
the end of the bristles. 

(a) Armature bearing pin. 

(b) Pawl bearing pin. 

(c) Back of pawl where it engages the backstop. 

(d) To the three half teeth on the pinion located between the units 
and tens counter wheel. Care should be ta.ken to keep the amount 
of oil small so it will not run and obliterate the numerals on 
the number wheels. 

(e) To the armature backstop on meters equipped with backstops. 

4. Excessive oil shall not be allowed to remain on any surface. 

ART:lrw 
RETYPED BY:mvr 
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STANDARD ADJUSTMENT 
FOR 

<Ji'F-NORMAL SPRING !SSEVBJ.IES 
CJl STRCJYGER SWITCHES 

INTBODUCTICJl 

Thia adjuatmnt ccntaina the requiremnts tor the oft-normal spring aa•embliea 
ot strowger switches. For the inspecticn and adjuatment ot jwst th• aw1tching 
mechanism, adjust.Mnts A-1.30 vertical- Mechaniam, .A.-1.31 SWitch Dogs, A-132 Botary 
Kechaniam, and A-1.3.3 Release Mechaniam will be necessary. For the CCIII.plate 
adjust..nt of a switch the following standard adjustments ma7 also be required: 
A-100 General Requirements, A-101 Jacks, Covers and Bases, A-121 Shatt Restoring 
Springs, A-122 Cams, A-12.3 Normal Poet Springs, A-124 Beleaae Springs, A-126 
Rotary Of't-Normal. and Eleventh Cam Springs, A-134 Side switch (tor those switches 
equipped with them)• A-1.35 Shatts, Wipers and Banks, A-141 Lubrication. 

There are two oft-normal spring assemblies used en the strowger nitch, the 
vertical oft-normal assembly and the rot.ary oft-normal assembly. 

The vertical oft-normal springs are located on the upper lett hand side of the 
switch frame and are actuated as the switch shatt l.11't.s ott the vertical ott
normal lever on the first vertical step. The springs are restored to normal after 
the switch ahatt is released and the shaft returns to the unoperated positicn. 

The rotary oft-normal springs are located en the lower right hand side or the 
switch frame. The rotary oft-normal springs are actuated, as the shatt makes 
its first rotary step, by the cam attached to the switch shaft moving away f'ran 
the lever springs of' the oft-normal assembly. (Thia cam and otf'-nonaal spring 
usembly should not be confused with the solid cam and rotary off-normal aprings 
described in standard adjustment A-126) • 'J.'he springs are restored upon the 
release of' the switch ahatt when it has returned to rotary normal. 

ROOTIRE INSPECTICK 

The vertical and rota17 oft-normal assemblies shoW.d be inapected and adjuted 
in the tollOldng order after the switching mechani811l has been adjusted except 
that aide switches (on strowger nitchea equipped with them) ahould be adjusted 
before the vertical ott-normal assemblies. 

1. VERTICAL <FF-NORMAL ASSEVBJ.IES 

Check the contact prea•ure and •pring teuicin. It they require readjuating 
a prellm1.na17 tena1cin1ng adjut.Mnt should be made. 88• Section B-6 or B-7 
and B-8. ms -Inapect and adjust it nece•aary the spring gauging. Secticin B-1, 
B- and B-4. 

cm nitche• using the lmg ott-noraal leyer check and adjust it nec•aary 
the .make gauging. section B-10. 'l'h18 ~nt 18 •t by bending the 
••rtical ott"""llormal. leftr. 

AUTOMATIC ELECTRIC COMPANY ci UI'(. I "'""" 
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Of'f-Nonnal Lever - Inspect and adjust it' necessary the clearance between 
the end of the off-nonnal lever and normal pin. See Section B-5. This 
adjustment is made by bending the tip end of the off-nonnal lever. 

Inspect and adjust if necessary the clearance between the off-nonnal lever 
bushing and the first lever spring. see Section B-2. This adjustment is 
made by adjusting the first back contact spring. 

Spring Tension - Inspect and readjust it necessary the contact pressures 
and spring tension. See Section B-6 or B-7, B-8 and B-9. 

2. ROTARY OFF-NORMAL ASSEMBLIES 

Check the spring tension and contact pressure. It they require readjusting 
a preliminary tensioning adjustment should be made. See section C-4a and C-4c. 

Ga~ing - Inspect and adjust it necessary the spring gauging. 
C- , C-2, C-4, C-4d and C-5. 

See Section 

Spring Tension - Af'ter the spring gauging has been inspected and adjusted, 
check the contact pressures and spring tensions and readjust it necessary. 
see Section C-4a, C-4b and C-4c. 

SPECIFIC RE:tUIREMENTS 

A - GENERAL: 

1. The off-normal spring assemblies shall meet the general requirements 
specified in A-100 which are applicable. 

B - VERTICAL OFF-NORMAL ASSEMBLIES: 

1. The springs shall be apprax.imately parallel with the shaft with the 
switch at normal. 

2. There shall be an easily visible clearance between the lever bushing 
and the first lever spring when the lever is held in its highest position. 

J. Where a lever spring has an adjacent back contact, there shall be a 
minimum space of .002" between the lever spring and the bushing of the 
lever spring ot an adjacent back contact assembly when the shaft is 
oft normal. 

4. The miniaull contact separation shall be .008" for make or break contacts. 
Similar asaellblies shall be adjusted in a unitonn manner. 

5. The oft-no~ lever 1hall have .010" minimum clearance fran the normal 
pin with the nitch up one and in Olli. With the le•f8r held in its 
higheat poaition, it shall not bind the nonaal. pin enough to prevent 
restoration of the shaft when it is released tram the third contact of 
the tirat level. 

6. For off-normal uaemblies using the short oft-normal lever, the contact 
pressure measured at the point of contact on each spring shall be 
minimum. 20 grams. 

A-120 
uR. 11,;nK. 
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7. For oft-normal assemblies using the long of'f-nonnal. lever, the contact 
pressure measured at the point of contact on each spring shall be 
minimum 30 grams. 

8. The combined tension of the vertical oft-normal springs shall not be 
sufficient to prevent the conplete restoration of the shaft to vertical 
nonnal from any position between the first level and vertical normal. 

9. I! a aide switch is used the lever shall be adjusted to just allow the 
off-normal springs to close contact when the hub of the shaft is resting 
on the side 81Jitch lock. 

10. The adjustment o! off-normal assemblies using the long off-normal lever 
shall be checked !or sufficient closure of make contacts by noting that 
they are in meohanical contact when a gauge o! .020" thickness is inserted 
between the clamp holding the normal pin to the shaft. and the shaft bearing, 

C - ROTARY OFF-NORMAL ASSEMBLIES: 

1. The minimum contact separation shall be .010" !or make or break contacts. 
Similar assemblies shall be adjusted in a uniform manner. 

2. Contacts shall break or make ccntact before the double dog drops in on 
the first rotary step. 

3. There shall be a perceptible clearance between the closest point of' the 
cam collar and the cam spring bushing and between the rotary hub and the 
cam spring bushing. 

4. With the shaft on the first rotary step o! any level: 

(a) Lever springs shall be adjusted to have a tension of 20 grams 
minimum against their back contacts or the lever spring adjacent 
to it toward the cam. 

NO'IE: This tension shall be measured midway between the bushing 
and contact or at the .form in case o! a make-before-break 
assembly spring. 

(b) A stop spring, when used, shall t.ouch the bushing of the adjacent 
lever spring and have perceptible clearance between it and the cam. 

( c) Make contacts shall have a contact pressure of 20 grams minimum 
measured midway between the bU8hing and contact of the lever spring. 

(d) When two or more adjacent make contact asaembLies are used, there 
shall be perceptible space between one lever spring and 1ahe bushing 
of the leTer spring of the adjacent make aasembl7. 

; • With the shaft in the normal poeitimt 

(a) Break contact• shall have a normal contact pressure of 20 grams. 

REVISED BY: JVB:H 
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STANDARD AD.TUS'D!ENT 
FCR 

SHAFT REsrORnm SPRINGS 
<:ti S'l'ROWGER SWITCHES 

lN'mOllJCTION 

This adjustment contains the requirements tor Shatt Restoring Springs ot strowger 
Switches. For the inspection and adjtistllent ot just the switcaing mechanism., 
Adjustments A-130 (Vertical Mechaniam), A-131 ( SWitc.a Dogs), A-132 (Rotary Uech
anism.), and A-133 (Release Mechanism.) will be necessa~. For the complete adjust
ment ot a switch, the following standard adjustments, together with this adjustment, 
will be required: A-100 General Requirements, A-101 1acks, Covers and Bases, A-120 
Oft-Normal Assemblies, A-122 Cams, A-123 Normal Post Springs, A-124 Release Springs, 
A-126 Rotary Oft-normal and l!:leventh step Cam Springs, A-134 Side Switch (tor those 
switches equipped with them), A-135 Shaf'ts, Wipers and Banks, A-140 Testing, and 
A-141 Lubrication. 

Tne shatt restoring spring is located on the top ot the switch Bhatt and provides 
the necessary energy to restore the shaft and wipers to rotary normal when the 
release magnet has operated. The cup type (old type) restoring spring consists ot 
a spiral clock type spring inclosed in a metal case or cup. Adjustments ot cup 
springs are made by loosening the cup set screw and turning the cup to increase or 
decrease the restoring force. The helical type (present type) restoring spring 
consists of a coil ot spring wire wound around the shatt and so fastened to it that 
the spring tension can be adjusted by removing the spring cup trom the end ot the 
shaft and turning it to give the desired spring restoring torce. 

ROUTINE JNSP3CTION 

Spring Tension - The initial adjustment ot the Strowger Switch consists ot check
ing the shatt tor bind and tensioning the shatt restoring spring. - Section B-1. 

Yor switches equipped with vertical wipers check spring tension as per Section B-2. 

The remaining switch adjustments should be made according to standard adjustments 
A-100, A-101, A-120, A-122, A-123, A-124, A-126, A-130, A-132, A-133, A-134, A-135, 
A-140, and A-141. 

SH!CIP'IC RIQ,UIRiMENTS 

A - GEN3RAL: 

l. The spring parts shall meet the general requirements in A-100 which are 
applicable. 

B - 'l'ENSION: 

1. When the switch is assembled with its associated bank or banks, the tension 
ot the shatt spring shall be sufficient to restore the shatt to rotary 
normal, trom the seoond rotary step ot the tirst bank level, against a 
torque ot at least 20 inch gram.a. When meeting this requirment the spring 

TCI Library  www.telephonecollectors.info



shall be wound not more than 3-1/2 turns of the cup shaft restoring spring 
of 2-3/4 turns of the helical s~aft restoring spring, one turn being con
sidered a 360° rotation of the shaft ppring cap. 

NCYI'E: This requirement may be satisfactorily checked by applying the 
right angle hook of the ?9-C eauge to the radial face of the rotary 
tooth, with which the rotary dog is engaged at a point below the 
dog. Specifying the shaft shall restore against a pressure of 65 
grams, applied at this poiz;.t, is equivalent to specifying that it 
shall restore against a tension of approximately 20 inch gra:ms. 

2. On switches equipped with vertical wipers, the spring shall be tensioned 
to hold the nol."lllal pin firmly against the normal stop during the vertical 
impulses. 

MAJ: .AEII 
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STANDARD AD.TUS'l'MENT 
J'CR 

SHA!'T REST<EmG srnmas 
CD S'l'RO.,/GER SVITCHES 

IN'mOlXJCTION 

This adjustment contains the requirements tor Sbatt Restoring Springs ot stro:wger 
SWitches. :ror the inspection and adjustment ot just the switching mechanism, 
Adjustments A-130 (Vertical Mechanism), A-131 (Switch Dogs), A-132 (Rotary Ltech
aniam) , and A-133 (Release Mechanism.) will be necessary. For the complete adjust
ment ot a switch, the tollowing standard adjustments, together with this adjustment, 
will be required: A-100 General Requirements, A-101 J'acks, Covers and Be.sea, A-120 
Of'f-Nomal Assemblies, A-122 C&l:ls, A-123 Normal Post Springs, A-124 Release Spriii.gs, 
A-126 Rotary Oft-normal and 3:leventh step Cam Springs, A-134 Side Switch (tor those 
switches equipped with them), A-135 Shatts, Nipers and Banks, A-140 Testing, and 
A-141 Lubrication. 

Tile shatt restoring spring is located on the top of the switch shaft and provides 
the necessary energy to restore the shaft and wipers to rotary normal when the 
release magnet has operated. The cup type (old type) restoring spring consists of 
a spiral clock type spring inclosed in _a metal case· or cup. Adjustments ot cup 
springs are made by loosening the cup set screw and turning the cup to increase or 
decrease the restoring force. The helical type (present type) restoring spring 
consists or a coil or spring wire wound around the shaft and so fastened to it that 
the spring tension can be adjusted by removing the spring 'cup from the end ot the 
shatt mu\ turning it to give the desired spring restoring force. 

ROUTINE lliSY.:!!CTION 

S:prins Tension - The initial adjustment or the Strowger Switch consists or check
ing the shaft tor bind and tensioning the shaft restoring spring. - Section B-1. 

:ror switches equipped with vertical wipers check spring tension as per Section·E-~. 

The rsnaining switch adjustments should be made according to standard adjustments 
A-100, A-101, A-120, A-122, A-123, A-124, A-126, A-130, A-132, A-133, A-134, A-135, 
A-140, and A-141. 

SlECIFIC REQ,UIR3.:EN'l'S 

A - Gii!tCRAI..: 

l. The spring parts shall meet the general requirements in A-100 which are 
applicable. 

B - TENSION: 

1. 

,,,, 

:·/hen the switch is asseu1bled with its associated bank or banks, the tension 
ot the shatt spring shall be sufficient to restore the shaft to rotary 
normal, tram the second rotary step of the first bank level, against a 
torque ot at least 20 inch grams. When meeting this requirm:l8nt the spring 

A-122 
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shall be wound not nore t.?um ~1/2 turns ot the cup shatt restoring spring 
ot 2-3/4 turns ot the helical shatt restoring spring, one turn being con-
aidered a 360• rotation ot the ahatt spri11g cap. t-

NC11'3: This requirement may be aatistactorily checked by applying the 
right angle hook ot the 79-C gauge to the radial face ot the rotary 
tooth, with which the rotary dog is engaged at a point below the 
dog. Specitying the aha:tt shall restore against a pressure of 65 
grams, applied at this point, is equi~ent to specity1r..g that it 
shall restore against a tension or approximately 20 inch grams • 

2. On •itches equipped with Tertical wipers, the spring shall be tensioned 
to hold the normal pin tirmly against the normal atop during the vertical 
impulses. 

,_ 
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STANDARD ADJUSTMENT 
FOR 

STROWG"ER SWITCH CAM SPRINGS 

INTRODUCTION 

Thie adjustment contains the requirements tor cam and cem springs or strowger 
switches. For the inspection and adjustment of just the switching mechanism, 
adjustments A-130 (vertical mechanism), A-131 (switch dogs), A-132 (rotary 
mechanism), end A-133 (.release mechanism) will be necessary. For the complete 
bdjustment Of a switch, the following standard adjustment together with this 
adjustment may also be required: A-100 General Requirements, A-101 Jacks, cover• 
and Bases, A-120 Off-Normal Assemblies, A-121 Shaft Restoring Spring, A•l23 
Normal Post Springs, A•l24 Release Springs, A-126 Rotary Ott-Normal and 
Eleventh Step Cam Springs, A-134 Side Switch (for those switches equipped with 
them), A-135 Shafts, Wipers and. .de.nks, and A-141 Lubrication, may be necessary. 

The cam springs are loc&ted in the front and on the lower right hand side or 
the switch frame and consists of the following basic parts: operating cam, 
cam spring assembly, and cam spring assembly mounting bracket. 

The spring operating cam is attached to the switch shaft just under the vertical 
hub by means of a clamping collar. 'lbe cam can be adjusted to operate the cam 
springs on any desired rotary position (usually the eleventh) by loosening the 
collar clamping screws and. shifting the cam to the desired position. 1ne cams 
ordinarily are designed to operate the cam springs on all levels but cams are 
availa~le to operate the cam springs on any predetermined levels. 

The cam spring assembly consists of contact springs mounted between insuletors 
and attached to the spring mounting bracket by two high tensile screws. Several 
spring comoinations ere available depending upon the circuit in which the switch 
is to be used. 

'J.'he spring mounting bracket consists of a piece of formed iron to which the 
spring assembly is mounted and which provides a means of mounting the assembly 
to the switch frame. 

ROUTINE INSPECTION 

'J.'he cam springs should be inspected and adjusted in the following order &tter 
all other adjustments of the switching mechanism have been completed. 

C.All - Check the position of the cam. It should be set under the fourth tooth 
of the vertical hub (for cams designed to operate cam springs on the eleventh 
step), The springs should then be given a preliminary tensioning according to 
Section O. 

CJIJl4 S~RINGS - The cam springs should then be set to operate on the position tor 
which they were designed to oper6te (usually the eleventh position) by bending 
the spring mo~nting bracket as necessary. 

AUTOMATIC ELECTRIC COMPANY ci ...... I """" 
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GAUGING - Check and readjust it aeceesar7 the gauging ot the cam spring• • 
Section B. 

TENSION - Check and readjust it necessary the spring tollow alld tenaioa • 
Section O. 

Strowger switches equipped with latching type cam springs ahall be lnapected 
and ~djusted according to Section D. 

J. - GENARJU.: 

1. Parts shall meet the general requirements specified in .l-100 whioh are 
applicable. 

B - GAUGING: 

1. 

2. 

3. 

4· 

5· 

There shall be a perceptible clearance between the eloaeat point oa the 
cam collar and the spring stud which engages the caa, bat thi• 
clearance shall not exceed 5/b4"• 

There llh•ll be perceptible clearance between the rotarT ratchet aD4 
the spri~ stud wb.ich engagea the cam, but this clearance llhall aot 
excHd l/lb". 

'l'h• miniaua contact separation tor make or break contacts shall be 
.OOb" • 

Where there are two or more adjacent break combinetions there shall be 
miniDlWI space or .002" between each lever spring and the bushing or the 
lever spring in the adjacent break combinations. 

'!'here shall be a perceptible clearance between the cam end bushing 
when the shaft is on the rotary step preceding the one on which the 
springs are to operate. 

6. On levels on which the cam is not to operate the cam springs, there 
shall be perceptible clearance between an.r point on the cam spring 
assem~ly end tqe closeot point on ~he cam. 

C - TENSION: 

1. Make or break apriag• shell have a perceptible tollow when meking or 
breaking contact. 

2. •ormallf cloaed oontaot spring• or mE-ke-betore•break combinations 
shall have a preesure ot 45 gr611111 minimllDl measured at the end or the 
longer spring. 

AUTOMATIC ELECTRIC COMPANY ~-----.---.... ---.... u-"·---·'"-"""---1 
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). Lever springs shall eaob be tenaioned age.inst their back coataot or 
against the adjacent lever spring in the direction ot the cam with a 
tension of minillua 20 grams measlll'ed midway between the bushing and con
tact. 

4. Make coabinatioll8 shall have a contact preaaure of 20 grams when made. 

D - UTCHING TYPE C.Al4 SPRINGS .ASSEMBLY: 

1. 11th the rotary magnet energised with the wiper• on the 10th atep 
there shell be perceptible space between the cam and the latching 
apriq. 

2. St1pping the shaft electrically the cam shall not latch on the 10th 
step. 

3. With the shaft at rest on the 11th step and the rotar1 armat11re at 
normal, the latching spring shall latch the latch lug treely and shall 
be tensioned lightly against the latch 111& bracket. 

4. With the play in the shatt in its rotary normal position taken up 
bf applying pressure at the right ot the no?'IMll finger opposite the 
normal post and the latching spring unlatched, the releeaing portion 
ot the cem shall just clear the latching spring. 

AUTOMATIC ELECJRIC COMPANY 0 un. I """-
CHICAGO, u. s. A. ~ ..... --.,---,---+--P-Jll_l_3 .. o_r_3_-t J.-122 

TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



00-42.341 
CLASS B 
12-9-55 
TRACING 
WORN 
RETYPED 

ADDED NOTE 
TO PARA.F-3 

~{' 
£'"' 
ISS: #17 

STANDARD ADJUSTMENT 
FOR 

STB.Cl'lGER SWITCJK NORMAL POST SPRINGS 

INTRODUCTION 

This adjustment contains the recpirements for the Normal Post Springs of the 
Strowger Switch. For the inspection and adjustment of just the switching 
mechanism, adjustments A-130 (vertical mechanism). A-131 (switch dogs), A-132 
(rotary mechanism) and A-133 (release mechanism) will be necessary. For the 
complete adjustment of a switch, the following standard adjustments together 
with this adjustment may also be required: A-100 General Requirements, A-101 
Jacks, Covers, Bases and Busy Keys, A-120 Single Contact Off-Normal Assemblies, 
(or A-320 Twin Contacts), A-121 Shaft Restoring Springs, A-122 Single Contacts 
Cam Springs, (or A-322 Twin Contacts), A-124 Single Contact Release Springs, 
(or A-324 Twin Contacts), A-126 Single Contact Rotary Off-Normal and Eleventh 
Step Cam Springs, (or A-326 Twin Contacts), A-134 Side Switch (for those 
switches equipped with them), A-135 Shafts, Wipers, and Banks, and A-l.41 
Lubrication. 

On Strowger Switches equipped with normal post springs the conventional normal 
post is replaced with a longer post. The normal post springs are attached 
to a collar which is fastened to the normal post by means of a set screw. 
The position of the normal post springs can be adjusted by loosening the set 
screw and shifting the spring mounting collar on the normal post ~ desired. 

Normal post spring assemblies and the methods of actuating them may be divided 
into two general classifications, those having a fonned actuating spring, and 
those having a roller type actuating spring. The type with the formed actuating 
spring is operated by the sha~ restoring spring bracket or various attachments 
and normal post riders. This type of normal post spring assembly may be 
operated on a limited predetennined number of vertical levels. The normal 
post assembly is positioned up or down the normal post until the actuating 
spring is operated on the desired level(s). The actuating spring of the other 
type normal post assembly has a roller mounted on its free end, and is operated 
by a cam. The cam is attached to the shaft restoring spring bracket and rides 
up and down the normal post a• the switch is stepped vertically and released. 
The nonnal post cam has teeth on two sides correspaiding to each vertical 
level. Normally the roller of the actuating spring rides over the cam without 
being operated. The cam teeth corresponding to the level on which the normal 
post springs are to operate are bent at right angles to the normal post cam 
and as the shaft steps vertically the formed teeth strike the roller and cause 
the roller spring to operate the normal post springs. The normal post springs 
may be operated on any level or canbination of levels desired by bending the 
teeth corresponding to those levels. 
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BOUTINE INSPEC'l'I()J 

Atter the switching mechanism has been inspected and adjusted the springs 
should be inspected in the following order with readjust.Jllenta made only as 
necessary. 

Springs Operated Bl Shaft Spring Bracket 

Gauging - Inspect the contact preesure and it the make or break contact 
pressures have fallen below 20 grams for single contacts or 25 grams tor 
twin contacts retensioned them to 25 grams tor single contacts or JO grams 
tor twin cootacta. See Section C-1. 

Check and readjust it neceasa17 the contact separation. Section C-2. It 
it is found necess&l7 to readjust the springs to meet this requirement, the 
contact pressures in Section C-1 should be reinspected. 

Aligament - Check the clearance between the formed normal post actuating 
spring and the shatt restoring spring bracket. Section B-2. This adjustment 
consists ot shitting the normal poat spring collar on the nor.mal poet. 
cnce this requirement has been •t b7 facto17 adjustment, it should aeldan 
require readjusting. 

Tenaicm - Check the clearance between the fol"Md normal poat spring and the 
normal post. Section D-1. 

Inspect the normal poet springs for tension. Section D-2 and D-.3. 

Lubricaticm - Actuating springs and actuators should be lubricated. Section 
J-lC. In general these parts should be lubricated neey three months until 
experience indicates a more euitable lubrication period. 

Springs Operated Bl Multi-Level Cam and Roll•n 

A!ter the switches have been adjusted in the factor,, requirement• E-1 and B-2 
should never require readjusting. 

ID.al.ti-Level ea- - Inapect the operating cam tor pla7. Sectim 1-3. It the 
PlSJ has became e.xcesaive it can be removed b7 bending the clapin1 luge that 
hold the cam to the 1hatt re1tor1ng spring bracket and ncmul poet. 

Check and readjust it necessaey, the horizontal position ~ th• l'Oller on the 
o•. Sectic:n E-4· 

Inspect and adjust it necess817 the seating of the shalt r.atol'1Dg apring 
bracket. Sect.ion E-5. It 1M1 be neceasaey to stretch tm matt restoring 
spring allgbtll' to ••t this requirement. 
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Alignment - Inspect and readjust if necessary the vertical position ot roller 
with respect to cam teeth. Section F-2. It when the bracket is positioned 
so that on the operated level the roller rests approximately on the center ot 
the edge ot the cam tooth this requirement is not met, it may be necessary to 
readjust the spring gauging to reduce the travel. 

Gauging - Inspect and readjust it necessary the cootact pressures. Section G-1. 

Inspect and readjust if necessary the contact qeparation. Section G-2 and G-3. 
If the springs are readjusted to meet these requirements, then reinspect the 
contact pressures in Sectioo G-1. 

Tension _- Inspect the tension of the spring assemblies. Section H-1. 

Lubrication - The rollers and cams should be lubricahed. Section J-la and J-lb. 
In general the rollers should be lubricated every three months until experience 
indicates a more suitable lubrication period. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The normal post spring assembly shall meet the general requirements in 
A-lex> which are applicable. 

Springs Qperated Bl Shatt Spring Bracket 

B - ALIGNMENT: 

1. The springs shall be approximately parallel with the shaft. 

2. With the shalt on the vert.ical step preceding that on which the 
operating springs are to make contact, or succeeding that en which 
the springs are to make contact, (except when the level upon which 
the springs are to make ccntact is the last vertical step), the 
formed normal post springa shall clear the shaft restoring spring 
bracket. 

C - GAUGING: 

1. Kake or break springs shall have the following contact pressure when 
Dllking contact: 

Readjust - 25 grams minimum 
Test - 20 grams minimum 

2. The contact separation shall be minimum .008" tor make or break 
contacts. 

AUTOMATIC ELECTRIC COMPANY I 
CHICACiO, U. S. A. PAGE 3 OF 6 I A-123 

Fll·U30 eLSNNON. K•RN. CHICAGO 

TCI Library  www.telephonecollectors.info 



D - TENSION: 

1. With the shaft at normal, the clearance between the normal post and 
the closest point on the off set portion ot the !o:nned normal springs 
shall be minimum 1/64". 

2. The combined tension of the formed normal post spring and the first 
contact spring shall be great enough to assure the springs returning 
to normal position but not enough to prevent the shaft returning to 
normal from the first level above that on which normal post springs 
are to operate. 

3. When the first operating spring is moved awa:y from the formed normal 
post spring far enough to make or break its contact, there shall be no 
clearance between the formed nonaal. poet spring and the stud of the 
first operating spring. 

Springs Operated BY Multi-Level Cams 

E - MULTI-LEVEL CAMS: 

1. Operating cams are numbered from top downward. They shall be fo:nned 
out at right angles to and extending approximately 1/16" tram the side 
surface which fonns their base. 

NOTE: In general, it will be necessary to use forming tool H-47202-1 
- to satisfactorily meet this requirement. 

2. The ca.ma shall be formed in accordance with the manufacturing order or 
notes on the individual switch stocklist. Thus, it operation is called 
for on the "0" level on the left side, the le.rt 110 cam shall be formed 
as above and the springs shall be adjusted to operate on the non level 
in accordance with Sections F, G, and H. 

3. The cams shall have noticeable but not more than .ooa• play on the 
normal post and the shaft spring bracket assembly. 

4. The level operating cams shall strike the roller of the normal post cam 
roller spring in approximately the center. 

liQ!!:. Thia adjustment shall be made by rotating the normal post spring 
mounting bracket on the normal post. 

5. With the shaft at normal the restoring spring shall have sufficient 
downward tension so that the shaft spring bracket will seat against the 
normal pin clamp when released from its maximum vertical position. 

NOTE: In order to meet this requirement the shaft spring shall be 
----- extended to a free length of from l-3/8" to 1-5/8•. 
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F - ALIGNMENT: 

1. The springs shall be approximately parallel with the shaft when the 
switch is viewed traa the .front. 

2. With the shaft on the step preceding, or succeeding (except when springs 
operate on the •O• level) that on which springs are to operate, the 
normal post spring roller may ccntact the cam, but #1 spring shall not 
move when a light pressure is applied to either side of the cam to take 
up the play between it and the normal post. When the first contact 
is a break contact there shall be a separation of minimum .002" between 
the roller spring and the buffer on the No. 2 spring when a light 
pressure is applied to either side of the cam to take up the play 
between it and the normal post. 

3. en ~ level where the pile-up is not operated there shall be a 
perceptible clearance between the roller spring roller and the .flat 
side of the cams. 

An exception to this requirement is permitted for the thin 
springs (#28 gauge, .0126") adopted in 1955. I.f the rollers 
of these springs do touch the flat side of the cam, the pressure 
shall be less than 5 grams. 

G - GAUGING: 

1. Single contact make or break springs shall have a contact pressure of 
minimum 20 grams, maximum 30 grams. 

NOTE: When a single make on one or both spring pile-ups is used 
- contact pressure shall be minimum 25 grams, maximum 35 grams. 

Twin contact make or break springs shall have a contact pressure of 
minimum 25 gra.ms, maximum 35 grams. 

!!QI!!. A make spring shall be considered to meet this requirement it 
the make contact has a follow of minimum .020". 

!Q'.!!:.. The two pairs of twin cc:ntacts shall make or break within .002" 
o.f each other, as judged visually ( .003 11 tor inspection). 

2. The contact separation shall be minimum .00811 , maximum. .020" tor make 
or break contacts. 

!QI!.:. This requirement shall be met with the pl~ between the normal 
post and the cam taken up in a direction to decrease the ccatact 
gap, being checked by applying a light finger pressure on the 
side of the cam, unless the two opposed spring assemblies alw~s 
operate together. 

3. Break contacts shall break before make contacts make as inspected 
visually. 
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H - TENSIC.11: 

1. The canbined tension or the operating springs shall be great enough to 
assure the springs returning to normal position but not great enough to 
prevent the shaft returning to normal tram the first level above that 
on which normal post springs are to operate. 

J - LUBRICATION: 

1. ()le dip of spindle oil Spec. #5231 shall be distributed to the following 
parts in the order named: 

REYISED BY: 
JVB:lrw 
JVB:mlc 

A dip of oil shall be considered to be the amount retained by a 
#4 Artist's Sable Rigger Brush atter being dipped into the oil 
to a depth ot approximately 3/8" and then scraped on the edge of 
the container to remove the surplus oil. There shall not be 
sut1'1cient oil adhering to the brush to form a drop on the end 
of the bristles. 

(a) To the roller spring roller bearings. 

(b) To the operating teeth on the cam ai the edge contacted by 
the roller. 

( c) To the operating sur1'aces of the actuating springa and 
actuators. 
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F-1377 (1•351 

11-29-43 
l85UE NO. T 

STANDARD ADJUSTMENT 
FOR 

STROWGER SWITCH RELEASR CONTACT SPRINGS 

INTRODUCTION 

T~is adjustment contains the requirements for the adjustment of the Release Contact 
Springs of Strowger Switches. 

These springs are centrally located on the right hand side of the switch frame just 
above the deuble deg. 

The release contact spring mechanism consists of the spring pil~-ur mounting 
bracket, sometimes a stop spring, the contact spring pile-up and the release 
armature arm. The step spring, when used, prevents- the release armature fr·om 
striking a contact spring after releasing. 

The release armature arm is mounted on the release armature and is the mechanical 
link betv.•een the release armature and a lever spring of the release contact sprin~ 
pile-up. 

The release armatur~ a'rm of the switch actuates the release. contact springs. 

ROUTI~'E INSPECTION 

The inspection of the release contact spring assembly sh~uld be in the tollowing 
order, with readjustments made only vhen the adjustment is not within the limits 
specified. 

!.Q!m!!?fil SCREWS - Check to •~A that the release armature arm and the release contact 
spring pile-up mounting bracket screws are tight. (See Standard Adjustment A-100). 

RELEASE llECHANISM - Check the operation of the release mechanism. (See Standard 
Adjustment A-133). 

GAUGING - Check the release contact spring gauging. - Section B. 1-4 
Check the step spring gauging. - Section B. 5 and 6 

I!!SIONS - Check the release contact •pring teneions. - Section c. 

The specific requirements belew which conflict with notes on pertinent prints, 
~rders, er circuit drawings, shall be disregarded. 

SPECIFIC REQUIREMENT§ 

A - GENERAL 

l. Parts shall meet the general requirements in A-100 which are applicable. 
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B - GAUGING 

1. The release contact springs shall not break when the release armature pin 
strikes the double dog but there shall not be more than .004" gap bet..,1een 
the lever spring and the closest point of the bushing on the release arma
ture arm. 

2. Make contact springs shall make contact just after the rotary dog clears 
the teeth on the rotary shaft. 

3. Make or break contacts shall have a cont!!ct separation of minimum .008". 

4. Make-before-break assemblies: The break contact shall break contact just 
after the rotary deg clears the teeth on the rotary ehaft. 

5. The stop spring shall not interfere with the normal •p~ration ef the 
contact springs. 

6. The stop spring shall rave apµroximately 1/64" clearance gauged visually 
between the tip of tho stnp spring and the release armature 'lllhen the release 
e.rm!J.ture is in the non-operated position. 

C - TENSIONS 

1. The tension of lever springs shall not interfere with the release of the 
switch when the release armature is slightly retarded. 

2. Lever springs havjng a back contact shall be tensioned to have a minimum 
back contact pressure of 20 grams measured at the end of the lever spring. 

3. Make-before-break break contacts shall have a minimum contact pressure of 
40 grams measured at the contact. 

RETYPED: EMJ 
REVISED BY: 
ADS :emw 
HHO:lf 
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1·1177 Cl-35) 

4-13-43 
ISSUE NO. 5 
C0-54682 
REi~1RITTEN 

12-9-43 
.t~. ". ,~_,--~~ 
.~ ,'fJ_,;.r.- -
f ~-"~ .• ; .' If,;;(.,;' 

"L( NO. 4 

STANDARD ADJUSTMENT 
FOR 

STROWGER SELECTCR - RarARY OFF-NORMAL 
OR COMBINED Rar.ARY OFF NORMAL AND 

ELEVEN'!' H STEP CAM SPRINGS (SOLID CAM) 

Il~OIUCTION 

This adjustment contains the requirements for Rotary Off-Normal or Combined Rotary 
Off-Normal and Eleventh Step Cam Springs employing a solid cam and a roller type 
actuating spring. For the ir.spection and adjustment of just the switching 
mechanism, adjustments A-130 (vertical mechanism), A-131 (switch dogs), A-132 
(rotary mechanism), and A-133 (release mechanism) will be necessary. For the com
plete adj us ;I1Lent of a switch the following standard adjustments together with this 
adjustment may be required; A-100 General Requirements, A-101 Jacks, Covers, and 
Bases, A-120 Off-Normal Assemblies, A-121 Shaft Restoring Sprines, A-122 Cams, 
A-123 Normal Post Springs, A-124 Release Springs, A-134 Side Switch, A-135 Shafts, 
Wipers, and Banks, A-141 Lubrication. 

The Rotary Off-Normal or Combined Rotary Off-Normal and 11th Step Cam Springs con
sist of a solid metal two step cam and a rotary off-no:nnal or combined rotary 
off-normal and 11th step sprine assembly located on the lower right hand side of 
the switch. The solid cam is attached to the switch shaft just below the rotary 
hub. Its vertical and rotary position can be adjusted by loosening the two cam 
clamping screws and shifting the cam to the desired position. The spring assembly 
is attached to a mounting bracket ane fastened to the switch frame. The springs 
are actuated by a roller spring that rides on the cam surface. Some switches are 
designed to have only rotary off-nonnal springs others are designed to have coa
bined rotary off-normal and 11th step operation. The solid cam has two steps, on 
the first rotary step the first cam step engages the roller of the actuating spring 
and operates the rotary off-normal springs. On the continued rotary operation of 
the shaft the off-normal springs remain operated and on the 11th rotary step the 
second cam step operates the 11th step springs on switches equipped with them. 

ROUT~ INSPECTIOK 

The rotary off-norm.al and eleventh step cam springs should be adjusted in the 
following order after the switching mechanism has been inspected and adjusted. See 
A-130, A-131, A-132 and A-133. 

~ - Check the location of the cam on the shaft with respect to the roller on the 
actuating spring. - Section B-3, B-5, and D-'l. In general once the switch has left 
the factory the cam will not need readjusting except in case of damage to the 
switch. 

ROLLER SPRING - Check ~he roller for bind. - Section B-1. In the normal position 
of the switch shaft the roller bracket shall clear the rotary hub. 

Inspect and adjust if necessary the tension of the roller spring against the mount
ing bracket and the clearance between the roller spring and the buffer ot the first 
lever spring. - Sections B-2 and B-4. 

®. t---------.......-----------~w-r--~,~cHrir-~-.---------~ 
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SPRINGS - Inspect and adjust if necessary the contact pressures. - Section c-2. 

Inspect and adjust if necessary the contact separation. - Section C-1, C-3, C-4 
and C-5. 

SPECIFIC REQ.UIREMENTS 

A - GENERAL 

Cam spring assemblies shall meet the general requirements specified in A-100, 
so far as they apply. 

B - ROllER AND CAM 

l. The roller shall be free on its bearing. The roller bracket shall not 
foul the rotary hub. 

2. The roller spring shall be tensioned to bear lightly on the mounting 
bracket when the shaft is normal. 

3. The cam shall be set so that it engages the roller fully on the ten"t>h 
vertical step and shall not foul the bot tom bearing bracket when the shaft 
is normal. 

4. There shall be a perceptible clearance between the roller spring and the 
buffer of the first lever spring when the cam springs are normal, except 
where the first spring in the combination is a make contact in which case 
the first lever spring shall be lightly tensioned against the roller spring. 

5. nth the rotary magnets energized on the 10th rotary step there shall be 
a perceptible clearance between the roller and the 11th step cam. 

6. Wit~ the rotary :magnets energized on the 11th rotary step, there shall be 
a minimwn clearance of .010" (0.25 mm} between springs on adjacent sets. 

7. There shall be a perceptible clearance between the roller and the cam 
before the first rotary step. 

NOT~: B5-6-7 to be tested on 1st and loth levels. 

C - SPRDlGS 

1. The minimum contact separation for all make or break contacts shall be 
.006" ( 0.15 mm). 

2. The minimum. contact pressure shall be 25 grams for break contacts and 
15 grams tor make contacts. 

3. "Break-make" combinations must show a minimw:i clearance of .006" (0,15 nm) 
between "break" contacts before the "make" contacts close. 

4. The spring combination shall be ao adjusted that the "break" springs break 
approxilllately simultaneously, any variation being sucn that the springs 
break in sequence, cor.imencing with the break nearest the roller -spring. 
The "make" springs shall close approximately simultaneously. 

A-126 
""' I~~ 
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5. Where combined rotary O.N.S. and 11th step car.i springs are fitted, the 
pressure on the break contacts of the 11th step C8lll springs shall not be 
relieved when the rotary O.N.S. operate, i.a.,there shall be a perceptible 
clearance between the buffer in the first lever spring of the 11th step 
cam springs, and the last spring of the rotary O.N.S. 

NOTE: The rotary O.N.S. shall meet requirements C-1 and C-2 on the first 
rotary step. These springs may have additional motion on the second 
step, but this motion shall not completely remove the perceptible 
clearance mentioned in the preceding paragraph. 

JSD:M 
REVISED BY: RBK:LS 
REYP'l'ED: AD 
REVISED BY: RLH: emw 

u~ ICHK. 
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llSUI NO. 14 

G0-54272 
REWRI 
11-19-4 
R J. H. /l·J: 2.· 

,~ii/7~ 1r> ~ 
No·.15 

STANDARD ADJUSTMENT 
FOR 

STROWGER SWITCH VERTICAL MECHANISM 

INTRODUCTION 

This adjustment contains the requirements for the vertical me.chanism ot 
Strowger switches. For the inspection and adjustment of just the switching 
mechanism, adjustments A-131 (switch dogs), A-132 (rotary mechanism), and A-133 
(release mechanism) will be necessary together with this adjustment. For the 
complete adjustment of a switch, the following standard adjustments may also be 
required: A-100 General Requirements, A-101 Jacks, Covers and Bases, A-120 
Off-Normal Assemblies, A-121 Shaft Restoring Springs, A-122 Cams,Al23 Normal 
Post Springs, A-134 Side Switch (for those switches equipped with them), A-135 
Shafts, Wipers and B9nks, A-140 Testing, and A-141 Lubrication. 

The vertical mechanism consists of the following basic partaa two vertical 
llB•nets, and vertical armature. 

The vertical magnets, when energized, supply the necessary force to operate the 
vertical armature. The magnets consist of a magnetic iron core upon which is 
•ound a number of turns of wire. Fastened to each end of the core are fibre 
spool heads which hold the winding in place. The coil terminals are fastened 
to the rear spoolhead. ~ bar of magnetic iron links the rear of the coil cores 
and provides a magnetic path between them. The coils are mounted to the switch 
frame by means of a bushing and cap screw that provide a small amount of vertical 
adjustment. 

The ar"18ture is the movable portion of the vertical mechanism that steps the 
shaft in a vertical direction. The armature is attached to the switch frame by 
means of a phosphor bronze bearing pin. When the vertical magnet coils are 
energized~ the armature is attracted to them thus causing th• vertical pawl.on the 
end of the armature arm to engage the vertical teeth of the shaft hub and step 
the shaft and wipers up one step. The vertical armature also lifts the release 
link off the double dog on the first vertical step. A flat leaf spring provide• 
the energy to restore the armature after the magnet coils are de-energized. , 

ROUTINE INSPECTION 

The inspection of the vertical mechanism should be made in the following order 
with adjustments made only as necessary. Where limits of adjustment are given, 
the vertical mechanism should he inspected with the extreme limiting value• and 
readjusted only if it is found to be outside these limits. Deviation trom 
pominal values is to be expected and is not cause for readjustment. 

After determining that there are no binds in the switch shaft and that the shaft 
reetoring spring has been properly tensioned (see adjustment A-121), the vertical 
armature should be checked. 

J1rtical Angature - Check the vertical armature for side play. Section B-1. 
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Check the tension of the vertical armat~re restoring spring. - Section B-4. The 
spring tension can be varied by adjusting the "T" screw spring stop. 

The rotary armature, double dog, rotary pawl, normal stop pin, rotary armature 
baok •top, and release mechanism should then be adjusted in th~ above order using 
standard adjustments A-132, A-131 and A-133. 

Vertical Pawl • Check the centerillg of the vertical pawl on the vertical teeth of 
the hub. - Section C-4. 

Vertical J1a111ta - Check the relationship of vertical magnets to vertical armature 
and check the vertical play in shaft. - Section B-2 and B-3a. Thes9 requireblents 
are met by adjusting the vertical rragnets. 

The vertical dog (double dog) and stationary dog should t.hen be checked using 
adjustment A-131. 

Shaft Play - Check the vertical shaft play between shaft teeth and vertical dog. 
Section B-3b. This adjustment should be correct if the vertical dog has been 
adjusted according to A-131. 

Vertical Pawl - Check the clearance between vertical pawl finger and vertical 
pawl guide. - Section C-2. 

Check the clearance between vertical pawl and vertical teeth. - Section C-3. 

Both of these requirements are met by bending the vertical pawl guide. 

Check the clearance between the vertical pawl and rotary hub. - Section C-4. 

The off normal eprings, rotary magnets, rotary pawl and rotary pawl front stop, 
interrupter spring and the cam and cam springs should th9n be adjusted in the 
aboYe order. (See adjustment A-120, A-132 and A-122). 

InterruRter - Switches equipped with interrupter springs should have this require
ment cheeked according to Sections D and E. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1.- Parta shall meet the general rftquirements specified in A-100 which are 
applicable. 

B - ARllATURE1 

1. The vertical armature shall not bind nor have more than .012" side play. 

2. With the magnets electrically operated, the verticel ar~.ature shall strike 
both magnet cores. This requirement is satisfactorily met if the apace 
between the armature and the closest point on either core does net exceed 
.002". 

3. With the vertical magnets electrically operated and with the vertical pawl 
engaged with the vertical tooth corresponding to each levels 
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(a) There ahall be a perceptible pl.q between the vertical pal and 
casting (overthrow atop), with the shaft at rest. 

(b) There shall be a gap bet119en the top of the vertical dog and the 
under aur.tace of the vertical tooth not to exceed .010• with the 
abaft raised bJ hand so that the vertical pawl ia resting against 
the casting (overthrow atop). 

NOTE: Thi• requirement ahall be 111Bt with the coils at approximatei, 
room temperature. 

4. With other vertical requirements met, the Tertical armature retractile 
spring shall be ldjuated .tor satisfactory operation under the apeci!ied 
operating condition.a. A teMion or 2.50 to 400 grams measured at the. 
adjusting screw is suitable .tor moat nitchea. Certain types o.t switches 
m1q requira higher or l0119r values but the teMion shall not be leas than 
lSO grams. 

C - PAWL 

1. The vertical pawl shall not bind and the maximum aide p1q shall be .008• 
with relation to the armature. 

2. There shall be a clearance or minimum .010• between the wrtical pawl 
finger and the vertical pawl guide just as the shaft starts to move 
verticall1 under the control ot the vertical armature. 

NOTE: Thia requirement shall be met on all steps. 

3. 1.he pawl shall clear the vertical teeth as the shaft releases and shall 
clear the rotaey hub when the sha!t is up ten. 

4. With the vertical pawl resting on the shoulder of the vertical ratchet 
abo'fe the first teeth, both corners formed by the arc at the pawl tip 
shall contact the periphery of the shoulder in some one position per
mitted by the aide pla, ot the vertical. armature. 

5. The opening in the loop ot the pawl spring after it is attached to the 
pawl shall not exceed 5/64•. 

D - Ilf TERRUPTBR SPRINGS 

l. The minimum contact separation shall be .008• tor make or break contact• 
unless otherwise specified. 

2. '!he vertical interrupter springs shall have a tension ot m1n1mw 1.50 grw 
111Baaured at the end of the longer spring. 

B - BELL CRANK TYPE lNmRBIJPTER .MECHANISM 
1. With a break combination, there shall be perceptible clearance between the 

bushing and the main contact spring it engages, but this clearance ahall 
not exceed .015• with the interrupt.er arm resting against the back atop. 

2. The interrupter arm ahall not bind on ita bearing, and ahall have 
perceptible aide plq not to exceed .01s•. 

FEW:TJ 
REVISED BJ: 
RBK:AS 
RBt:m 
RUl:HZ 
HHO:RB 
FEH:ER 

AUTOMATIC ELECTRIC COMPANY c:i u... I """· 
~ct-----~,------.-,----.... ----......... --....... CHICAGO, U. S. A. PAGI 3 OF 3 

- ~-- --------
TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



F·1377 11·35) 

11-15-43 
ISSUE No.16 
CO-b5b34 
CLASS "B" 
REWRI'rl'EN 
1-8-46 

~ .. ~~1·1 ... 
~-i'- ~-"*" 
.PLt. \~ 

lu.,UE N0.17 
@I 

-,-
C0-2182 
CLASS ECA 

REVISED 
PAGES 2&3 
RETYPED ~~ 

s ,~ 

~~ 
ISSUI #18 

E55~1 

~ 
ISSUE: I 
CJ)-23417 
cl.ASS B 
ll-16-5.3 
CHANGED 
SEC. B 
PARA. 7(b) 

f.1.8. //~-2 
~,ri 

ISSUE: ~ 

STANDARD ADJUSTMENT 
FOR 

STROWGER SWITCH DOGS 

INTRODUCTION 

This adjustment contains the requirements for Double Dogs and Stationary Dogs of 
Strowger switches. For the inspection and adjustment of just the switching 
mechanism, adjustments A-130 (vertical mechanism), A-132 (retary mechanism), and 
A-133 (release mechanism) will be necessary together with this adjustment. For 
the complete adjustment of a switch, the following standard adjustments may also 
be requireda A-100 General Requirements, A-101 Jacks, Covers and Bases, A-120 
Off-Normal Assemblies, A-121 Cup and Shaft Springs, A-122 Cams, A-123 Normal Post 
Springs, A-124 Release Springs, A-126 Rotary Off-Normal and Eleventh Step Cam 
Springs, A-134 Side Switch (for those switches equipped with them), A-135 Shafts, 
Wipers, and Banks, A-140 Testing, and A-141 Lubrication. 

The "double dog" is made up of two detents, one of which engages the vertical teeth 
of the shaft and the other engages the rotary teeth. It is held by spring tension 
against the shaft but is pivoted so that the release armature upon operation strikes 
it and disengages it from the shaft. Its function is to prevent the shaft from 
restoring to normal either in a rotary or vertical direction, except upon operation 
of the release magnet. The upper detent of the double dog which rides on the 
vertical teeth is called the "vertical dog" and the lower detent which rides on the 
rotary teeth is called the "rotary dog". 

The "stationary dog" is located on the left side of the switch. It is made up of 
two arms--the upper one is the stationary dog and it rides in a slot in the vertical 
teeth of the shatt. Its purpose is to support the shatt during the rotary motion 
and yet allow the shaft to move vertically when it is at rotary normal. The lcwer 
arm is the vertical pawl guide and its adjustment is contained in A-130. 

ROUTINE INSPECTION 

After determining that there are no binds in the switch shaft, or the vertical and 
rotary armatures; and that the shaft sprir.g, the vertical armature restoring spring, 
and the rotary armature restoring spring have proper tension (see adjustments A-121• 
A-130 and A-132)1 

Check the vertical play of the double dog. 
Straighten and tension double dog spring. 
Check rotary dog. 

The rotary dog should not be bent to meet 
It it does not engage the teeth properly, 
should be removed and replaced. 

Section B-1. 
Sections B-5 and 6. 
Sections B-7 and 8 
these requirements. 
the double dog 

The retary pawl, nor11Bl stop pin, rotary armature stop, release mechanism, vertical 
pawl, and vertical magnets should then be inspected in the aboTe QJ'der and adjusted 
it necessary (see adjustments A-132, A-133 and A-130). 

AUTOMATIC ELECTRIC COMPANY Q UK. I """· 
~ .... -----.------.... ----__ .... ______ ... ____ ..... 

CHICAGO. u. s. A. < I I PAGE l OF 4 A-131 

TCI Library  www.telephonecollectors.info



Inspect (and adjust if necessary) the vertical dog. Section B-2, 3 & 4. 
The vertical magnets should be energized when checking. Section B-J. 

Inspect (and adjust if necessary) the stationary dog. Section c. 
If this adjustment has been made properly there will be a gap 
between the top of the vertical dog and the wider surface of the 
vertical tooth not to exceed .010" with the shaft raised by hand 
so that the vertical pawl is re-sting against the casting (over
_t,hrow stop). 

The vertical pawl guide arm, the off-nonnal springs, the rotary_magnets, the 
rotary pawl front stop, the interrupter springs, and the ci:l!a springs should then 
be adjusted in the above order (see adjustments A-130, A-120, A-132, and A-122). 

Double dog contact springs, on those switches which are equipped with them, 
should be checked for proper contact follow of the make spring. If readjustment 
of the make spring is necessary to secure this proper follow, it should be 
checked to see that it does not make contact when the switch shaf't is stepped 
vertically or rotary. Section D. 

SPECIFIC REQUIREMENTS 

A. GENERAL: 

Parts shall meet the general requirements specified in A-100 which are 
applicable. 

B. DOUBLE DOG: 

1. The double dog shall not bind nor have aore than .002" vertical play. 

2. The tip of the vertical dog when unlatched shall ride within the notches 
in the vertical ratchet with the shaf't at rotary normal. 

3. It shall drop in on all levels and may allow a perceptible drop ( .003 11 ) 

in the shaft on some levels but shall not allow a perceptible drop 
(.003") in the shaft on all levels. 

NOOE: This requirement will be met with the coils at approximately 
room temperature. 

4. ()l switches using the solid double dog there shall be a minimum perceptible, 
maximum .010" vertical play of the shaft without moving the vertical dog 
when the shaft is at rotary normal and the double dog is disengaged fran 
the release link. 

()l switches using the double dog with the independent rotary detent 
(spring type) there shall be no play of the shaft without moving the 
vertical dog when the shaft is at rotary nonnal. and the double dog is 
disengaged !ran the release link. 

5. The double dog spring shall be .free from unnecessary bends and shall 
have not more then .025" bow. The vertical center line of its broad 
surface shall be approximately parallel to the shaf't. 
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6. Unless otherwise specified, with the double dog engaged in the release 
link, the double dog spring shall have a tension ot at least 250 grams 
but no more than 400 grams measured just above the double dog when the 
solid double dog is used and 300 grams minimum, 400 grams .maximum when 
the spring type double dog is used. 

NOTE: ()1 switches not equipped with a release link, the double dog 
spring tension shall be measured with the rotary magnet energized. 

7. (a) ()1 switches using the solid double dog the stopping face of the 
rotary dog shall engage approximately flat with the radial race 
or the rotary teeth. en switches using the double dog with the 
independent detent (spring type) the end of the detent spring 
shall be approximately parallel with the radial face of the 
rotary teeth • 
• 

(bl) ()1 switches using the double dog with the independent rotary detent 
(spring type) the detent spring shall be tensioned against its stop 
with a minimum of 30 grams, maximum ~ grams. 

{b2) With the shaft on the fifth rotary step of the fifth level (magnets 
de-energized) the tip of the detent spring shall rest in the bottan 
of the rotary tooth. With magnets de-energized there shall be no more 
than .00211 maxi..mWn clearance between the detent spring and its stop. 

8. The rotary dog shall be aligned vertically with the shaft teeth so that 
with the rotary dog resting on the crest of a shaft tooth, a .00211 gauge 
will not enter between the tip of the rotary dog and the shaft tooth. 

C - STATI~ARY DOG: 

l. The stationary dog shall be adjusted, in the slot in the vertical shaft, 
to clear the teeth of the shaft by .00311 maximum at the nearest point 
when the normal bracket is pressed against the normal post !ran the left. 

(a) ()1 switches that have only rotary operation (one level banks) the 
stationary dog shall normally engage the vertical tooth of the 
operative level by not less than halt the thickness of the dog and 
not more than the total thickness of the dog. 

2. The stationary dog shall not cause a rise (as gauged visually) and shall 
not allow JIOre than a perceptible { .003 11 ) drop of the shaft as it cuts 
in on at least one level. With the rotary magnets energized on· .. the 
first rotary step, the shaft shall rest on the stationary dog so that 
the vertical dog will drop all the way in When pulled away !ran the 
shaft and released. 

J. It shall allow a vertical movement ot the shatt of perceptible minimum, 
.01011 .maximum. with the shatt cut-in two or more steps on any level. This 
test shall be made with the double dog held a~ !ran the shaft. en 
switches having rotary motion only, this requirement shall be checked 
with the shaft cut-in on any step. 
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D. DOUBIE DOG CONTACT SPRINGS: 

1. With the double dog riding over the notches in the vertical ratchet or 
over the tips of the rotary teeth, the double dog contact springs shall 
not make contact. 

2. The double dog contact springs shall make contact just before the double 
dog is latched by the release link, and there shall be perceptible 
follow in the make contact spring. 

REVISED & 
RETYPED BY: 
LWD:HZ 
FEH:ER 
JVB:SS 
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STANDARD ADJUSTMENT 
FOR 

STRONGER SWITCH ROTARY MECHANISM 

INTRODUCTICW 

This adjustment contains the requirements ror the rotary mechanism or the 
Strowger Switch. For the inspectioo and adjustment ot just the switching 
mechanism, adjustments A-130 (vertical mechanism), A-131 (nitch dogs), and 
A-133 (release mechanism), will be necessary together with this adjustment. 
For the canplete adjustment of a switch, the following standard adjustments 
may al.so be required. A-100 General Requirements, A-101 Jacks, Covers and 
Bases, A-120 Off-Nonnal assemblies, A-121 Shaft Restoring Springs, A-122 Cams, 
A-123 Nonnal Post Springs, A-124 .Release Springs, A-126 Rotary Off-Normal and 
Eleventh step Cam Springs, A-134 Side SWitch (for those switches equipped with 
them), A-135 Shafts, Wipers, and Banks, and A-141 Lubrication. 

The rotary mechanism is made up of the following basic parts: two rotary 
magnets, rotary annature, and rotary pawl front stop. 

The magnets are made up of magnetic iron cores upon which are wound a number 
of tums of copper wire. Fastened to each end of the magnetic iron core are 
fibre spool heads which hold the wire in place on the core. The coil terminals 
are attached to the rear spool heads. A magnetic iron bar or heel piece con
nects the two magnets and provides a magnetic path between. The magnets are 
attached to the switch trame by means of a bushing and cap screw that provides 
for an adjustment of the relationship bet118en magnets and armature. 

The rotary annature is the moving portion of the rotary mechanism that is 
attracted to the magnets when they are energized and cause the rotary pawl on 
the end ot the armature a:nn to engage the rotary teeth and step the shaft and 
wipers around one position. The armature is made of magnetic iron and is 
attached to the switch frame by means o:t two phosphor brooze bearing pins that 
provide for adjustment of vertical play. 

The rotary pawl front stop is an adjustable atop against which the rotary pawl 
strikes when the nitch is stepping in a rotary direction. Its purpose is to 
prevent the momentum of the shaft from over-throwing the wipers. 

ROUTINE INSPECTICll 

The inspection o:t the rotary mechanism should be in the following order, with 
readjustments made only as neceaaary. Where 11111.ts of adjustment are given, the 
rotary mechanism should be inspected with the extreme limiting values and read
justed only if it is found to be outside these limits. Deviation !'rom nominal 
:values 1a to be expected and is not cause for readjustment. 

After determining that there are no binds in the switch shaft, the vertical 
armature, or the double dog; and that the shaft spring, vertical annature restoring 
spring and double dog spring han proper tension (aee adjustments A-130 and A-131); 
the rotary 11111chan1am should be adjusted in the :tollowing order: 

Ral'ARY ARMATURE - Check the rotary armature for play and bind, center rotary 
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annature on back stop screw, center rotary pawl on guide screw, and tension 
armature restoring spring. section B-1 (a), B-.3, and B-4. 

The rotary dog (Double Dog) should then be inspected and adjusted if necessary. 
See adjustment A-131. 

ROTARY PAWL - Check the engagement of the rotary pawl with the rotary teeth. 
Section C-1 and C-2. Counting trCln the rotary dog the pawl should strike 
behind the eight tooth. Adjust the rotary pawl to strike the flank ot teeth 
properly by means of the rotary pawl guide screw. 

Inspect and adjust the nonnal pin. Section C-4. 

Inspect and adjust the rotary armature back stop. Section C-5. 

Inspect the pawl for striking hub squarely. Sectioo C-7. 

The release mechanism, vertical mechan:iu, vertical dog (Double Dog), stationary 
dog, and off-normal spring should then be adjusted in the above order using 
standard adjustments A-133, A-lJO, and A-120. 

RGrARI ARMATURE (Ccnt•d.) - Inspect and adjust the relationship of armature 
and core. Section B-1 ( b). 

Inspect and adjust the apace between rotary dog (Double Dog) and shaft teeth. 
Sectim B-2. These adjustments are made by shitting the magnets in a forward 
or backward direction by means o! the mounting bushings and cap screws. 

ROrARY PAWL (Cont'd~) - Inspect and adjust the clearance between the rotary 
pawl and its first atop. Section c-J. 
ROI'ARY KAClmTS - Qi adjustments requiring the energization of the rotary coils 
care shOUld 68 maintained to keep the temperature of the coils at rooa tempei
ature to prevent temperary elongation ot the core. 

The rot&J'1 interrupter apringa, cama and cam springs should then be aclJuated. 
See adjuataents. See section D and A-122. 

SPECIFIC BEQUIREMENTS 

l. Part.• •hall •et the general requiremants apecitied in A-100 which are 
applloable. 

B, AlllA TURI: 

l. (a) 

(b) 

The rotary armature shall not bind nor have aore than .003• vertical 
plq. 
The armature shall strike both masnet core• at. the s._ tiJDe with 
the mgnets electricall.1 operated. Thia requirement 1e aatiefactor .. 
ill Jll8t 1! the apace between the aniature and the cloaeat point on 
either core does not exceed .002•. 
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2. (a) On switches using the solid double dog the magnets shall be so located 
that when energized, there shall be a space of minimum .005" maximum 
.OlOn between the rotary dog and at least one of the first ten teeth 
of the fifth bank level. 

(b) On switches using the double dog with the independent rotary detent 
(spring type) the magnets shall be so located that when energized 
t.here shall be minimum .004n clearance between the tip of the spring 
and all 0£ the first ten teeth of the fifth bank level and maximum 
.008" clearance measured at the outer edge of the tooth on at least 
one of the first ten teeth of the fifth bank level. 

NOTE: This requirement shall be met with the coils at approximately 
room temperature. 

3. With the rotary armature in its non-operated position: 

(a) The rotary armature shall overlap a minimum or two-thirds the 
diameter of the back stop, as gauged visually. 

(b) The rotary pawl shall entirely overlap the end or the rotary pawl guide. 

4. With other rotary requirements met, the rotary armature retractile spring 
shall be adjusted for satisfactory operation under the specified operating 
conditions. A tension of 250 to 400 grams measured at the adjusting 
screw is suitable for most switches. Certain types ot switches require 
higher or lower values but the tension shall not be lees than 150 grams. 

C. PAWL: 

1. The rotary pawl shall be free trom. bind. 

2. The rotary pawl tip shall strike in the notch ot the rotary teeth within 
the following limits: 

(a) It shall not strike upon the radial face ot any tooth. 
(b) It shall strike the base ot the notch between the teeth or between 

thia point and the center of the flank of a tooth. 

3. With the rotary magnets energised, the clearance between the rotary pawl 
and its front stop shall be minimum .002", maximum .006• at the .t'irst, 
.t'ifth and tenth rotary steps on the .t'itth bank level. 

NOTE: Thia requirement shall be met with the coila at approximately 
room. temperature. 

4. The normal pin shall be set so the pawl strikes the .t'irat tooth in the 
same relative position that it strikes the other teeth. 

5. The rotary armature stop shall be set to allow the shaft to release .t'ran 
an, level without striking the pawl and to have .t'ran .00211 to· .010• 
clearance between the pawl and the sha.t't with the shaft at normal. 

6. The opening in the loop of the pawl spring atter it is attached to the 
pawl shall not exceed 5 / 64 ". 
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7. The rotary pawl shall strike the abaft hub squarely when the rota,ry 
armature is operated manually. 

NOl'E: The requirement ia intended to govern two conditionaJ that is, 

(a) the tip edge of the pawl shall be parallel with a vertical plane 
tangent to the ·shart hub at the point where the pawl contacts 
with the hub, and 

{b) the tip edge or the pawl shall be parallel with a Ndial plane 
through the base of the last vertical notch in the hub. Both of 
these conditions shall be checked with the sha!'t on the last 
rotary step of the ninth or tenth (or in case of single level 
switches, the operating) level. 

D. INTERRUPI'ER SPRINGS: 

l. The rotary interrupter apringe contact separation with the rotary 
magnets energized shall be adjusted !or eatisf actory operation under 
the speci!ied operating condition•. Unless otherwise speci!ied this 
separation shall be within the following limits, with the coils at 
approximately room temperature. 

When used with internipter relays -- .010" min., .016n max. 
When interrupting own circuits --- .014" ~ .002" 

The above limits are not to be applied to W. E. Co. coded equipment 
unless definitely required by the partial switch mechanical adjustmeni. 
otherwise the limits for w. E. Co. coded equipment are to be minimum .OOJ 11 , 

maximum • 008" • 

2. The rotary interrupter springs a~all have a contact pressure ot 150 
grams minimwn, 300 grama maximum, measured at the end ot the spring 
with the rotary magneta de-energized. 

REVISED BY: 
LWD:RS 
FEH:ER 
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STANDARD ADJUSTMENT 
FOR 

STROWGER SWITCH RELEA::>'"'E MECHANISM 

INTRODUCTION 

This adjustment contains the requirements for the Release Mechanism of Strowger 
Switches. For the inspection and adjustment of just the switching mechanism, 
adjustments A-130 (vertical mechanism), A-131 (switch dogs), and A-132 (rotary 
mechanism) will be necessary together with this adjustment. For the complete 
adjustment of a switch, the following standard adjustments may also be required: 
A-100 General Requirements, A-101 Jacks, Covers and Bases, A-120 Oft-Normal 

.Assemblies, A-121 Cup and Shatt Sprines, A-122 Cams, A-123 Normal Post Springs, 
A-124 Release Springs, A-126 Rotary Oft-Normal and Eleventh Step Cam Springs, A-134 
Side Switch (for those s''litches equipped with them), A-135 Shafts, Wipers, and 
Banks, A-140 Testin~, and A-141 Lubrication • 

The release mechanism is located in the center of the switch just in front of the 
vertical magnets and behind the switch shaft. 

The purpose of the release mechanism of the Strowger Switch is to remove the 
vertical and rotary does of the double dog from the teeth of the shaft hub arter 
the switch has completed its function so the shaft, under the influence of th.a 
shaft restoring sprine tension and gravity, will restore to normal. 

The release mechanism consists of a release magnet, release magnet bracket, release 
armature, and release link. 

The release magnet is made up of a magnetic iron core upon which is wound a number 
of turns of wire. Fastened to each end of the magnetic iron core are fibre spool 
heads which hold the wire in place on the core. On the rear spool are attached 
the coil teI'I:linals. 

The release magnet bracket provides a mounting for the magnet, release annature, 
and release link, and also provides a means of mounting the release mechanism to 
the Strowger switch frame. 

The release arniature is the movable portion of the release mechaniSCl which, when 
attracted by the release magnet, disengages the double dog from the shaft teeth. 

The release link is a phosphor bronze cantilever spring that latches on the double 
dog when it has been operated by the release armature and holds the double dog 
away from the shaft teeth after the release armature is released and until the 
first step of the vertical armature. 

ROurINE INSPECTION 

Before adjusting the release mechanism the following items should be inspected; 
determine that there are no binds in the switch shaft, or the vertical and rotary 
armatures, and that the shaft spring, and the vertical and rotary armature~ restor
ing springs have proper tensions (see Adjustments A-130 and A-132). Inspect the 
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double dog, rotary pawl, normal pin, rotary armature back stop and adjust in the 
above order (see Adjustments A-131 and A-132). 

Release Link - Inspect and adjust the location of the release link - section B-1. 

Release Armature - Inspect and adjust the double dog operating pin. - Sections 
C-1 and C-2. 

Inspect and adjust the release armature back stop 3Crew - Jecti~n C-3. 

Qperating Requirements - Check the operating requirements of the release aeoha~ism. 
Sections D-l and D-2. 

After the adjustments of the release mechanism have been completed tne following 
switch adjustments should be cnecked and adjusted; verticel pawl, vertical magnets, 
stationary dog, vertical pawl guide, off-normal springs_ t"otary lllB.gnets, rotary 
pawl front stop, rotary interrupter springs, cam and cam eprin~. (See adJUs~ments 
A-130, A-131, A-120, A-132, A-122). 

SPECIFIC REQ,UIIG.1ENTS 

A - GENERAL: 

l. The release mac.haniSl!l shall meet the general requirements listed in A-100 
which are applicable. 

B - LINK: 

l. With the double dog latched in the release link and with the switch shaft 
on the fifth vertical level, there shall be a minL~um .030", :naximum .J45" 
space between the engaging edge of the doe and the outside periphery of 
the rotary teeth. 

2. When a side switch is used the release link shall hold the spider arm 
lightly against the frame. 

C - ARMATURE: 

1. With the release armature at rest in its electrically operated position, 
the pin shall hold the double do~ so that the release link drops completely 
over the double dog lug. 

NOTE: The operated position referred to, is the position, with respect to 
side play that the release armature assumes when the release magnet 
is energized, de-energized and again energized. 

2. With the release magnet energized and the release armature at rest in its 
normal position with relation to the release magnet bracket, and a .006" 
gap between the release armature and the closest point on the core, the 
release link shall not latch the double dog. 

NOTE: The operated position referred to, is the position, with respect to 
side play that the release armature assumes when the release magnet 
is energized, de-energized and again energized. 
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3. The back stop screw shall be set to allow .06011 min., .120 11 max. space 
between the double dog and the end of the annature pin when the release 
annature is at nonnal and the shaft is at rest in any off nonnal position 
with the rotary dog resting on the rotary ratchet. 

D - OPERATING REQUIREMENTS: 

l. The self ~protecting Release Magnet D-281455-A shall operate the double dog 
and release the shaft fran any point on .180 ampere. 

NOTE: This requirement shall be checked by operating the magnet on 46 
plus or minus l volt with 140 ~ in series with it. 

When the spring type double dog is used the Release Magnet D-281455-A shall 
operate the double dog and release the shaft from any point on .225 ampere. 

NOTE: This requirement shall be checked by operating the magnet on 46 
plus or minus 1 volt with 90 Q in series with it. 

2. The magnet armature shall release on open circuit after being operated on 
a current ot • 365 ampere; that ia, with 10 Q in series with it. 

CEW:MO 
REVISED BY: FEW:MB 
RETYPED BY: EMJ 
REVISED BY: RLH: EM.\V 
REVISED BY: JVB:SS 

AUTOMATIC ELECTRIC COMPANY ~------------.. -u .... __ _.1,_"_""'··_....,. 
CHICAGO, u. s. A. < I I PAGE .3 OF 3 A-1.33 

TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



4-13-43 
llSUIN0.14 

C0-54097 
REtYRITTEI.~ 
ll~-43 & 'I. 11-¥-'a 

·f~ "1"' 
II '/ /·" I I'' 

~ .,,.,... 

C0-17-A-133 
ll:MG. ECO 
4-1-59 
CHANGED 
SHEET 3, 
SEC.D,NOTES 
& D-2. 

~"~~ - - gtfflpi 
__J_.... ..;.le i' r'\G.C. 

- -3· 
ISSUE: l ,._ 

/ 

STANDARD ADJ1JSTtJlil{T 
FOR 

STRO~/GER SWITCH R~'""'E :MECHANISM 

IN'l'ROIJUCTION 

This adjustment contains the requirements for the Release Mechanism of Strowger 
Switches. For the inspection and.adjustment of just the switching mech.anisrn, 
adjustments A-130 (vertical mechanism),. A-131 ( s•·1itch dogs), and A-132 (rotary 
mechanism) will be necessary together with this adjustment. For the complete 
adjustment of a switch, the following standard adjustments may also be required: 
A-100 General Requirements, A-101 Jacks, Covers and Bases, A-120 Off-Normal 
Assemblies, A-121 Cup and Shaft Springs, A-122 Ca~s, A-123 Normal Post Springs, 
A-124 Release Springs, A-126 Rotary Off-Normal and Eleventh Step Cam Sprines, A-134 
Side Switch (for those switches equipped with them), A-135 Shafts, Wipers, and 
Banks, A-140 Testing, and A-141 Lubrication. 

The release mechanism is located in the center of the switch just in front of ~he 
vertical magnets and behind the switch shaft. 

The purpose of the release mechanism of the Strowger Switch is to remove the 
vertical and rotary dogs of the double dog from the teeth of tile shaft hub after 
the switch has completed its function so the_ shaft, under the influence. of tire 
shaft restoring sprine tension and gravity, will restore to normal. 

The release mechanism. consists of a release magnet, release magnet bracket, rele~se 
armature, ,and release link. 

The release magnet is made up of a magnetic iron core upon which is wound a number 
or turns of wire. Fastened to each end of the magnetic iron core are fibre spool• 
heads which hold the wire in place on the core. On the rear spool are attached 
the coil terminals. 

The release magnet bracket provides a mounting for the magnet, release armature, 
and release link, and also provides a means of mounting the release mechanism to 
the Strowger switch frame. 

The release armature is the movable portion of the release mechanism. which, when 
attracted by the release magnet, disengages the double dog from the sha~ teeth. 

The release link is a phosphor bronze cantilever spring that :latches on th_e doubl.e 
dog when it has been operated by the release armature and holds the double dog 
away rrom the shaft teeth after the release armature is released and until the 
first step or the vertical armature. 

ROurINE mSPECTION 
-. 

Beif'ore adjusting the release mechanism. the foilowing items s4ould be inspected; 
determine that there are no binds in the switch shaft, or the ve·.rtical anci rotary 
6rsnatures, and that the shaft spring, ·and the vertical and rotary armatures restor
ing springs have proper tensions (see Adjustments A-130 and A-132). Inspect the 
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·double dog, rotary pawl, normal pin, rotary arnature back stop and adjust in the 
above order (see Adjustments A-131 a~d A-13~). 

Release link - Inspect and adjust the location of the release link - Section B-1. 

Release Armature - Inspect and adjust the double dog operating pin. - Sections 
c-1 and c-2. 

Inspect and adjust the release arrnature back stop screw - Section C-3. 

Operating Requirements - Check the operating requirements of the release uohanism. 
Sections D-1 and D-2. 

After the adjustments of the release mechanism have been completed the following 
switch adjustments should be .checked and adjusted; vertical pawl, vertical magnets, 
stationary dog, vertical pawl guide, of'f-normal springs, rotary magnets, rotary 
pawl front stop,. rotary interrupter springs, cam and cam springs. (See adjustments 
A-130, A-131, A-120, A-132, A-122). 

SPECIFIC REQ,UIR::l:!ENTS 

A • GENERAL: 

1. The release mechanism shall meet the general requirements listed in A-100 
which are applicable. 

B - LINK: 

1. With the double dog latched in the release link and with the switch shaft 
on the fifth vertical level, there shall be a minimum .030", maximum .045" 
space between the engaging edge of the doe and the outside periphery of 
the rotary teeth. · 

2. When a side switch is used the release link shall hold the spider arm 
lightly against the frame. 

C - AmfATURE: 

1. With the release armature at rest in its electrically operatdd position, 
the pin shall hold the double dog so that the release link drops comple.,t.ely 
over the double dog lug. 

NOTE: The operated position referred to, is the position, with respect to 
side play that the release armature assumes when the release ma@;net 
is energized, de-energized and again energized. 

2. With the release magnet energized and the release armature at rest in its 
normal position with relation to the release magnet bracket, and a .006" 
gap between the release armature and the closest point on the core, the 
release link shall not latch the double dog. 

NOTE: The operated position referred to, is the position, with respect to 
side play that the release armature assumes when the release magnet 
is energized, de-energized and again energized. 
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J. The back stop screw shall be set to allow .0.6011 min., .120" max. space 
between the double dog and the end of the arlnature pin when the release 
armature is at normal and the shaft is at rest in any off normal position 
with the rotary dog resting on the rotary ratchet. 

D - OPERATING REr:iUIREMENTS: 

1. The self •protecting Release Magnet D-281455-A shall operate the double dog 
and release the shaft £ran any point on .180 ampere. 

NOTE: This requirement shall be checked by operating the magnet on 50 
plus or minus l volt with l.QO '2 in series ".'ith it. 

When the spring type double dog is used the Release Magnet D-281455-A shall 
operate the double dog and release the shaft from any point on .225 ampere. 

NOTE: This requirement shall be checked by operating the magnet on 50 
plus or minus l volt with UOD in series with· it. 

2. The magnet armature shall release m open circuit after being operated on 
a current of • 365 ampere; that is, with 20 Q in series with it. 

CEW:MO 
REVISED BY: FEW:MB 
RETYPED BY: EMJ 
REVISED BY: RLH:EMW 
REVISED BY: JVB:SS 
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STROWGD SWITCH SIW'TS, WIPERS, B.A.NKS 
.ARD P.B,X. ARCS 

IWTHODUOTION 

Thia adjustment contain• the requirements for the Strowger switch shaft, wipera, 
~anke and P.B.X. area. For the inspection and adjustment of just the switching 
mechaniam, adJu1:1tmenh A-130 {vertical mechaniam), A-131 (switch doge), ,A,-1:32 
(rotaJ7 mechaniam), and ,A,-133 (release mechaniam) will be neceasar;y. For the 
complete adjuetment of a awitch, the following standard adjustment•, together 
with this adjuetment 11181' be required: A-100 General Requirements, A-101 Jacki, 
Covera, and Baeea, A-120 Off-Bormal Aaaembliea, A-122 Cams, .A.-123 Normal Poat 
Springa, A-124 Release Springe, A-126 Rotary O!f-Normal and Eleventh Step Cam 
Springe, A-134 Side Switches and A-141 Lubrication... 

The Strowger switch bank asaemb~ is made up of two banks (private and line) of 
braes contacts fastened one above the other on to the bottom of the switch frame by 
means of bank rods and bank rod collars. The top or private bank of contacts usual~ 
consists of 100 contacts, set in 10 horizontal rows of ten contacts each. The 
contacts are insulated one from the other by phenolic insulators placed between 
the horizontal rows. Each contact on the upper bank has a terminal at the back 
of the bank by means of which the contact is connected to its associated circuit. 
The front ends of the contacts are so shaped and arranged that a pair of spring 
wipers on the shaft ~ come into contact and make connection with any contact in 
the 100. By means of the switch shaft, the wiper m81' be raised to the horizontal 
plane of any row of contacts and then rotated over the row of contacts until the 
contact desired is reached. 

The lower or line bank contains 200 brass contacts, set in 10 horizontal levels of 
20 contacts each. Each level of 20 contacts i~ divided into 10 sets of two contacts. 
The two contacts of any set are placed one above the other with an insulator between 
them. Each of the contacts in this bank is insulated from the others by means of 
phenolic in~ulating strips, placed between the ho~izontal rows of contacts. Each 
contact has a terminal at the back of the bank by means of which it b connected 
to its associated circuit. 

On 200-line connectors or linef'inders, the Strowger switch will have three banks of 
200 contacts each. 

Two wiper springs, insulated from each other and mounted on the lower part of the 
shaft are connected to the line circuit which is to be extended through the wipers 
and line contacts (lower bank). These wipers are in a vertical plane parallel to 
that of the private wiper above and at such a distance below the private wiper 
that w~en the private wiper is raised to the plane of BDY' level o! contacts in the 
iipper bank, the line wipers are in the plane of the corresponding row of contacts 
in the lower bank. In their normal position, the wipers are one step below the 
first level of bank contacts and one step to the left of the first bank contact 
in the level. Therefore, it is necessary for the shaft to take one vertical 
step in order to place the wipers opposite the first row of contacts; two vertical. 
steps in order to place the wipers opposite the second row or level, etc. Having 
reached the desired level, it is necessary for the shaft to take one rot8l7 step in 
order that the wipers M81' be placed in contact with the first contact in the level; 
two rotary steps in order that the wipers may be placed in contact with the second 
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contact in the leTel, etc. 

Some t1PH of Strowger switches are equipped with Tertical banks and wipers. The 
vertical bank is fastened to bracket• on the pr1Tate and line banks and consiata 
ot ten contaets f aetened to an insulator strip and so arranged that a vertical 
wiper attached to the switch shaft mak:ee connection with a contact on each 
vertical etep of the shaft. The vertical wiper remains in contact with the 
vertical bank until the first rota1"1' step at which tiae the Tertical wiper leaTes 
the bank until the shaft is returned to rota1'7 normal. 

On some application of Strowcer switches where it is desired to mark certaiR 
positions a P.B.X. arc is uaed. The P.B.X. arc consists of a metal arc attached 
to the front of the switch frame. The arc has 100 tapped holes, correspoiiding 
to each bank position, into &D1' one of whioh ~ be inserted a metal screw. A 
wiper attached to the switch shaft at an angle of 180° to the private and line 
wipers engages the pins ae the shaft is atepped to the position aRsociated with 
each pin. 

The shaft, on which the wipers are fastened and 'b7 which they are controlled is 
made up of a piece of drill rod on which is preaaed and pinned a bronze Jm.b. 
1astened to the upper end of the shaft is a helical spring. Below the spring b 
the normal stop pin which rests against the normal post when the ahaft is at normal, 
due to the torque exerted on the shaft 'b7 the spring. The weight of the shaft 
rests on the normal stop pin clamp which strikes on the upper shaft bearing when 
the shaft is at normal. Two bearing&, one at the top and one at the bottom of the 
switch frame, each containing a felt oil washer, guide the shaft. Below the shaft 
hl1b is a cam in the shape of a sleeve which clamps tightly on the abaft and eenea 
to operate the cam springs (on switches equipped with them) during the rotary 
operation of the shaft. 

ROUTINE INSPECTION 

After the switching mechani1111 hae been adjusted the wipers, banks, P.:B.I. arcs 
and Strowger switch shai'ta should be inspected and adjusted in the following 
order. 

LINE AUD PRIVATE WIPERS A.tID :BANKS - Check the bank mountings - Section :B-16. 
In general the banks should not require any attention after leaving the factory 
unless the7 are renewed or the switch ia ~emoved from the switch frame for repairs 
or adjustments. 

In making the following adjuetments the original form of the wiper tips should not 
be altered. - Section :B-10. 

Check the wipers tor proper length of engagement on the bank contacts. - Section 
B-8. In general there ahould be no adjusting necese8J7 to meet this requirement 
unlesa the switch abaft or bank rods have been bent. 

Inspect the Tertical alignment of the wiper tipe. - Seot1on B--2. The wipera ahould 
neTer require readJust1ng to meet thie requirement. 

Inspect and ad.ju.at, i! necea8&1'7, the ali«DD1ent of the wipers with respect to the 
aha!t. - Section :B-1. 
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lnspeet and &4juet i! n•c•••&r7• the spring tensions. - Section 'B-15. 

If it was found neceasa.!7 to retenaion the apringa the spring form should be 
checked and corrected. i:f' necea•aJ'7. Secti&ns ~. 'B-13 and :B-14. 

Inspect the wiper springs for tension at;ains' and alignmeat with bank contacts. 
Sections :B-4 and B-5. If sections :B~, :B-13, B-14 and 'B-15 above were adJusted 
correctly no adjusting should be neceaeary to meet the requirements in sections 
B-4 and l3-5 • 

Inspect and adjust if neceae&r7 the wiper spring alignment with respect to the 
bank contacts. - Sections »-6, B-7, 'B-11 and 'B-12. Thia adjustment consbh of 
shifting the wiper assemb17 oa the ewi\ch ~aft b7 loosening the set screw ia 
the wiper assembly collar. 

Oheck for clearance between wiper and banlca on the vertical stepping of the switch 
shaft. - Section 'B-9. In general if the requirements in aections l3-6 and 13-7 have 
been met the wipers should need no further ~eadjusting, however, if the wipers 
touch the bank on vertical stepping the wipers should be shifted slightly in a 
counter clockwise direction. 

VBR'?I~ WIPERS AND :B.ANXS - Check the aligDJ1ent o! the vertical wipers. - Section 
0-1. In general the wiper will not need realigning after the switch has left the 
factory. 

Check the mounting of the vertical bank. - Section C-2. This adjustment consists 
of shifting the 'bank within the limits allowed b;y the mounting screws and holes 
and in general will not require readjusting unless the bank is !'emoved from the 
switch. 

Check and readjust if necessary the relationship between wiper and bank contacts. 
See Section 0-4. If adjustment is necceaary shift the wiper up or down on the 
shaft. 

Inspect and ad.Just i! necessary the tension of the wiper against the bank contacts. 
Section C-5. If adjustment is necessary the tension may be increased b7 shifting 
the wiper on the shaft or 'b7 increaaing the tension between the wiper and wiper 
"back atop. Mter the wiper has been retenaioned check for correct relationship 
between wiper tip and 'bank contact and between wiper and wiper back stop. -
See Sections C-3, 0-6 and C-7. 

P.».X. A.RCS - Wipers used with P.~.X. arcs shall be adjusted accordin« to section 
D. 

3HA!'TS - Inspect the switch sha!t for 'binds and exce~eive vertical off-noi-mal 
spring tension. - Sections 1-1, E-2 and E-3. 

On switches equipped with cup tJPe abaft restoring springs check the clearance 
between the normal pin 'bracket and cup bracket. - Section B-4. 

Check the clearance between the normal pin bracket or clamp and the vertical 
off-normal finger. Section E-5. 
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SPECI1IC R!Q{JIREMENTS 

A - GENEIU.L 

1 - Parta shall meet the general requirements specified in A-100, which are 
applicable. 

B - LID .AND PRIVATE WIPERS AND BANKS 

1 - The wiper assembly shall be approximately at right angles to the switch 
shaft so that the upper and lower wiper tips will rest at a-pproximately 
equal angles on the bank contacts. See FIG. 3. 

a - The wiper springs shall be approximately in vertical alignment with each 
other at their tip ends. See FIGS. 1 and 2. 

3 - The wiper springs shall be approximately 7/54" apart at the point where the 
straight portion of the spring forms into the hub end. At that point there 
should be a sharp bend in the spring and the two springs should converge 
in an approximately straight line to the ends of the insulator. See FIGS. 
3 and 4. 

4 - The tension of the springs, when on the banks should be entirely against 
the bank contacts and not against each other thru the separating 
insulator. See FIG. 3. 

5 - Only the tips of the wipers shall rest on the bank contacts. See FIG. 3. 

6 - The wipers.shall center on the fifth or sixth contacts of the first and 
tenth levels (except as noted in section 13-7). I!, when placed 04 the 
first and tenth contacts of these levels the wipers do not center 
approximately, they shall ~est either as far to the right of the center 
on the tenth as they do to the left of the center on the first; or as far 
to the left of the center on the tenth as they are to the right of the 
center on the first. 

7 - Battery searching switches using a ~-pole stopping rel~ and bridging bank 
contacts should have the private or control wipers aligned within the 
first half (the first half of the contact is that portion o! the contact 
which is wiped over first as the wipers are stepped from +i to flO 
position) o! the associated bank contacts. The preliminary line-up shall 
be made on bank contacts f5 and 16 of the first and tenth levels. Final 
adjustment• shall be made and bank assembly re-positioned (if necessary) 
to insure good contact between the wipers and the bank contacts at 
positions fl and flO on these same levels. 

8 - The wipers shall overlap the end of each associated bank contact by at 
least 1/16". Thia requirement shall be cheeked on the first and tenth 
contacts of the lowest bank level with which the wiper makes contact. 
See FIG. :3. 

9 - With the pl~ between the shaft restoring spring bracket and the left side 
of the normal post taken up by applying a light pressure to the shaft 
restoring spring bracket near the normal post, the wipers shall not touch 
the banks when moving vertically. 
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INSULATOR POSITION 

WIPER TIPS 

WIPER TIP SEPARATION MIN . . oog' MAX .. 015 11 ALIGNED VERTICALLY 

WIPER FOR 200 POINT BANK (Z CONDUCTORS) 

FIG.I 

INSULATOR POSITION WIPER TIPS TOUCHING 

MIN. CLEARANCE .oos" 
WIPER TIPS ALIGNED VERTICALLY 

MAX. CLEARANCE .o~" 

WIPER FOR 100 POINT BANK (SINGLE CONDUCTOR) 

FIG. 2 

APPROXIMATELY ~· 

BANK CONTACT 

CORD GUIDE 

WIPER TIPS OVERLAP 
n 

BANK CONTACT ik WIPER SPRING TIP POSITIONING 

ANO ALIGNMENT TO BANK 

FIG. 3 
II TOTAL SHEETS 
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TENSION REMOVED FROM UPPER SPRING 

LOWER SPRING FOLLOWS 

MIN.-;;. MAX. 

FIG.6 

TENSION REMOVED FROM LOWER SPRING 
" II 

UPPER SPRING FOLLOWS MIN. k MAX. 0;-

FIG. 7 

WIPER SPRING 

AD..JUST TENSION HERE TO HERE 

FIG.8 
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10 - The tips of the wipers shall not be changed from their original form. 
See FIGS. 1 and 2. 

11 - The centerline between the tips of the springs on the wiper assembly 
shall coincide within t 1/64" with the centerline of the fifth contact 
level (unless otherwise specified below) of the associated bank, when 
the wiper is about to cut 1n on the first contact of that level. 

12 -

!WTES: 1. This requirement shall be met on the operating level on 
switches designed to operate on one level only. 

2. This requirement shall be met on the eighth level, in case of 
the upper wiper, and the third level, in case of the lower 
wiper, on those switches which operate only five vertical 
levels. 

The centerline between the tips of the springs on the wiper assembly 
shall coincide within~ 1/64" with the centerline of the contact 
specified in the above requirement when the wiper is about to return 
onto the tenth contact of that level except as noted below. 

NOTE: 1. This requirement need not be met by wipers on switches which 
have cam springs adjusted to operate on the tenth rotary step, 
or by wipers associated with either eleven contact banks, or 
banks having the center insulator extended to the eleventh 
rotary step. 

13 - Unless otherwise specified, the spriJl8S of all two conductor wipers shall 
be adjusted to have .009" minimum .015" maximum separation at their tip 
ends. See FIGS. 1 and 5. 

NOTE: For maintenance this requirement shall be deemed met if the tip 
separation is .007" minimum .017" maximwn. 

14 - Unless otherwise specified, the springs o! all aiJl8le conductor wipers 
shall touch at their tip end. There shall be a minimwn of .005" and 
maximum of .015" clearance between one of the springs and the associated 
insulator at the bend of the spring nearest the end of the insulator with 
the insulators held together against the other spring. See JIGS. 2 and 5. 

15 - The wiper springs of each aasembl7 shall be tensioned so that when the 
pressure of one spring in the pair is removed from the other, both springs 
shall have a follow of at least 3/32" and one of them not more than 9/64". 
See FIGS. 6, 7 and 8. 

16 - The bank rC\d collar &Hmbl1e1 shall secure all banka in place and the 
topmost bank shall be 1n contact with at least one of the two bank rod 
assembly locating 1houlders. 

C - VERTICAL WIPERS .AUD :B.ANKS: 

1 - The center line of the vertical wiper shall be approximatel7 at right 
angles to the sha:t't. See 11G. 9. 

NOTE: In assembling or adJueting the wiper the tip shall not be changed 
from its original form. 
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2 - The vertical bank shall be mounted with its centerline approximately 
parallel to the shaft. See FIG. 9. 

3 - Only the tip or the wiper shall rest on the bank contacts. See FIG. 10. 

4 - With the shaft in position to cut in on tJJJ7 level, the centerline of the 
vertical wiper shall not be more than 1/32" above nor more than 1/64• 
below the centerline of the vertical bank contact corresponding to that 
leTel. See FIG. 9. 

5 - Vertical wipers shall be tensioned against the bank contact with a 
tension of minimum 30 grams, maximum 45 grams measured at the offaet 
in the wiper between the straight portion and the tip. With the shaft 
on the first rotary step of any level the tip of the vertical wiper 
shall clear the bank contact. See FIGS. 10, 11 and 12. 

6 - With the abaft on the first vertical atep and held in the rot817 position 
in which the wiper back atop just lift• the wiper spring from the 
associated vertical bank contact, the end of the vertical spring and the 
vertical bank contact aball overlap 'b7 at leaat 5/64". 

BOTE: This !'equirement will be met if the back edge of the wiper spring 
ehoe is approximate~ in alignment with the end of the vertical 
bank contact. In checking thia requirement the shaft ahoa.ld be 
held at a point above the top bearing. 

7 - The end of the back atop of the vertical wiper shall clear the wiper 
spring with the ahatt at rot&rT normal on all lnele. See .PIGS. 10 and 12. 

D - P.!,X. RANX .A.RCS 

l - The wipers shall meet all requirements of ! for single conductor wipera ae 
to shape, tension, form and adjustment of wipers. 

2 - The wiper shall pass on or off the contact pins without exceHiTe up or 
down movement of the centerline of the wiper, i.e. movement of the wiper 
springs other than that caused 'b7 the pin spreading the wipera. hceaaive 
movement shall be considered more than the thickne~s of a wiper 1pring. 

~ - Only the tips of the wipers shall touch the pins. 

4 - The wiper ahall be centered on the middle pin to be UHd in 8117 particular 
nitch, i.e., if we are uainc pin• on the Hventh, eiehth and ninth step 
of level 5, the wiper shall be centered on the eighth pin. If we are 
ueing pins on the fire,, fifth and eighth step, the wiper •hall be 
centered on the fifth pin. 

5 - If when placed on the first and the last step pin uaed on VJ7 leftl, the 
wipers do not center l!pproximateq, thq shall rest either a• far to the 
right of the center on the la•t pin used, as thq do the left of the 
center on the f ir•t, or as far to the left of the center 011 the laat pin 
a• thq are to the right of the center on the first. In either caae the 
oenterli.M of the wiper at the tip shall not be more than 1/641 frm the 
center11ae of th• pin. 
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E - SBAF'?S: 

l - The shaft shall return to its rotar;y normal position when released mechani
cally from contact #11. 

2 - The shaft shall be sufficiently free from bind in its bearings to restore 
vertically from rest at aDT non-cut-in position by its own weight. with 
the off normal fin&er ful17 depressed manuall.y. 

~ - The shaft is in the normal position when the normal pin bracket is resting 
upon the upper shaft bearing. 

4 - 'Ih9 shaft spring cup bracket shall clear the normal pin bracket when the 
shaft spring cup bracket ia p!"essed upward against the spring cup on 
switches equipped with cup t1J>e sprin&s. 

5 - With the shaft on the laat rotary step of the first bank level, there 
shall be a perceptible clearance between the no:mal pin bracket and the 
of! no:mal finger. 

REVISED BY: 
JVB:mah 

CHICAGO. U. S. A 
A-135 

DR. (1,;l1K. 
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STANDARD ADJUSTMENT 
FOR 

MINOR SWITCH 

INTRODUCTION 

The Minor Switch is a remote controlled rotary selector switch of the reset type. 
lt is designed to operate one, two or three sets of contact wipers in a rotary 
motion over a contact bank having ten positions. The switch can be stepped to any 
of the ten steps and is capable of being released from any step so as to return 
completely under spring tension to its home position. 

The Minor Switch consists chiefly of a frame, a rotary mechanism, a release 
mechanism, a bank assembly and an associated wiper assembly. The frame is of one 
piece construction, so shaped that it becomes the heelpiece of the two electro
magnets for the rotary and release mechanism. Depending upon how many levels there 
are in the bank assembly, the wiper assembly may have one, two or three pairs of 
wipers. Each of the two wipers in a pair are in contact, but each pair is insulated 
from every other pair and rigidly attached to the ratchet in the proper position. 
Each level of the bank has ten contacts and a common segment separated from each 
other. One wiper of a pair rides on the common segment and the other on the 
individual contacts, thus the wiper pair serves to complete a circuit from the 
common segment to the individual contacts. 

Attached to the rotary armature is the rotary pawl which engages the ratchet teeth 
of the wiper assembly when the rotary magnet is energized and steps the wipers one 
step. A detent, which is part of the release armature, rides in the ratchet teeth 
and retains the wipers on the contact. Upon operation of the release armature, this 
detent is disengaged from the ratchet and allows the wiper assembly to return to its 
normal or "home" position, under the tension of the coiled restoring spring. 

ROUTINE INSPECTION 

The Minor Switch should be inspected, and adjusted as necessary, in the following 
order. 

WIPER ASSEMBLY - The ends of the wipers should be formed to ride properly on the 
bank and they should have sufficient tension to make good electrical connections 
with the bank contacts. The tension of the wipers is controlled by specifying the 
amount one wiper may follow when its opposing wiper is deflected. 

Check wiper spring tension and separation. Sections B-4,5 and 6. 

This m~ be done by rotating the wiper assembly beyond the tenth contact and off 
the bank. 

On switches equipped with wiper assembly collar, the collar should be positioned to 
allow perceptible vertical pl~ of the wiper assembly on its shaft and so that the 
oil hole lines up with the oil slot on these switches where the oil slot does not 
extend to the end of the shaft. 

• DR. ICHK. 
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NOTE: On switches equipped with spring type wiper assembly retaining clips 
the vertical play is preset and cannot be ad.justed. 

Check position of wiper assembly collar. Section B-12. 

RELEASE .ARMATURE - At the end of the release armature is the detent which holds 
the wipers in their correct position on each contact. A leaf type restoring 
spring is provided to hold the detent in the ratchet teeth. Its tension is 
controlled by speci:f:'ying values of current which will and will not operate the 
release armature. 

Check the release armature air line. Sections D-l,2 and 3. 

Check alignment of detent to ratehet teeth. Section D-5. 

Check release B.r911Lture stroke. Section D-4. 

If the armature is bent to meet this requirement reeheck the alignment. 

Check tension of the release armature restoring spring by margining. Section D-7. 

This should result in a detent pressure against the ratchet af &ppniximately 25·40 
grams. The release armature restoring spring must also meet requirements Sections 
D-6 and D-8. 

NORMAL FINGER - The normal finger of the wiper assembly stops the wiper assembly 
as it restores so that the wipers rest at a distance from the first contact equal 
to the distance between tw© contacts and so that upon operation of the rotary 
armature the pawl strikes the rat~het tooth properly. On certain switches the 
wiper assembly rests on the first contact when released. This is controlled by 
the pos~tion of the normal stop pin. 

Check the normal finger. Section F-4 and Sections B9 and BlO. 

BANK ASSEMBLY - The bank is attaehed to the switch by two screws which pass through 
s1ota in the switch frame so as to allow complete adjustment of the bank position. 
The bank assembly should be positi0ned on the frame so that the wipers pass over 
the contacts correctly. 

Check 'the bank adjustment. Sections C-l and C-2. 

PAWL GTII!lE FINGER - The a.nn attached to the rotary pawl should be ad.justed so that 
the pawl strikes the proper tooth when the rotary armature operates, yet the pawl 
must clear the ratchet teeth when the rotary armature is in unaperated position. 

Check the pawl guide finger. Section F-3. 

ROTARY .ARMATURE - When the rotary a.nnature is operated its pawl engages the ratchet 
teeth and steps the wiper assembly 0ne step. A leaf type spring attached to the 
rotary armature restores it when the rotary magnet is de-energized. 

Check the rotary armature air line. Section E-l,2 and 3. 

Check the depth of the rotary armature stroke. Section E-5. 

AUTOMATIC ELECTRIC COMPANY ci DR. I CHK. 
Lt-----.... ..------.------... ------~~--~-1 

NORTHLAKE, ILL. u. s. A. ~ I I SHEET 2 OF l.O A-l.36 
TCI Library  www.telephonecollectors.info 



This adjustment is made by bending the armature and is necessary to assure that by 
the time the rotary armature strikes its coil core, the pawl has turned the wiper 
assembly to t~e correct point. 

Check the position of the rotary pawl stop. Section F-5. 

The pawl stop is not intended to stop the rotary armature in its stroke because 
such an adjustment would result in rapid wear of the pawl and ratchet. 

Check the rotary armature stroke. Section E-4. 

This is accomplished by bending the rotary armature backstop arm. 

Check the tension of the rotary armature restoring spring. Section E-10. 

This adjustment will result in a spring pressure against the frame of approximately 
120-180 grams. After adjustment, the rotary armature restoring spring should also 
meet requirements of Section E-6 to E-9. 

OFF-NORMAL SPRINGS - The off-normal springs are usually provided to open the circuit 
to the release magnet when the wipers restore to home position. They m037, however, 
perform other functions. The adjustment of the off-normal springs should insure 
good electrical contacts on both make or break contacts. 

Check the off-normal springs. Section G. 

INTERRUPI'ER SPRINGS - The interrupter springs are usually used for pulsing an 
external circuit. The adjustment of the interrupter springs should insure good 
electrical contact on both make and break contacts. 

Check the interrupter springs. Section H. 

LUBRICATION - Minor Switches should be lubricated per Section I. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The Minor Switch shall meet the general requirements specified in A-100 
which are applicable. 

B - WIPER ASS:EMBLY: 

1. The wiper assembly nut shall be securely tightened. 

2. The upper spring of each pair of wipers shall not be out of alignment 
(vertically) with the lower spring of a wiper more than 1/64". 

3. The upper wiper shall not be c:mt of alignment (vertically) with the lower 
wiper of a wiper assembly more than 1/32" unless otherwise specified on 
the wiper assembly drawing. 

4. The tips of a pair of wiper springs shall be separated appro:x:l.mately .015" 
with the wiper off the bank. 

• DR. I CHK. 
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5. Ea.ch wiper spring shall be tensioned to have a follow of approximately 
1/16" (measured at the tip) when its opposing spring is deflected. 

6. '!he springs of a wiper shall exert approximately equal tension on the 
bank contacts so that there shall be no perceptible rise or fall of the 
wiper as a whole, as it passes onto or off the bank. 

7. The wiper assembly shall not bind on its a.xis. 

NOTE 1: On switches using the wiper assembly collar, the collar shall 
be positioned so that the wiper assembly has no more than 
.005" vertieal play. 

8. 'lhe off' normal arm roller shall turn freely on its axis. 

9. 'lhe nermal finger shall make contact with the nermal stop pin for at least 
1/64". With the wiper assembly pulled as far as possible toward the wiper 
retaining, spring clip or collar. 

10. '!he nGrmal finger shall not make contact with the wiper assembly restoring 
spring as the wipers operate or restore. 

11. The wiper assembly rest<iring spring shall have just enough tension to 
restore th~ shaft to normal from the second and ninth bank contacts when 
the shaft is ret&Dded by hand. 

12. When the oil slot does not extend to the end of the shaft, the oil hole in 
the wiper assembly collar shall be in approximate alignment with the oil 
slot in the shaft. 

NOTE 1: When the switches are mounted in vertical positions or among any 
other units of equipment in such a way that it is not practical 
to apply oil to the collar in its original position of assembly, 
the collar shall be relocated in the most convenient position 
for oiling and tightened. 'lhe oil hole shall be above the 
horizontal center line through the shaft when the switch is 
mounted in either vertical position. 

NOTE 2: On switches using the spring tYI>e wiper assembly retaining clip 
the vertical play is preset and cannot be adjusted but must be 
perceptible. No special precautions are necessary to align the 
spring retaining clip and the shaft oil slot. 

C - BANKS: 

1. 'lhe bank assembly shall be set, with the wiper assembly released, so that 
the wiper tips rest at a distance from the first contact, approximately 
equal to one rotary step of the wipers (or approximately equal to the 
distance between the centers of' two adjacent bank contacts). 

NOTE l: When home position is to be on the first contact, the wiper shall 
approximately center on the first contact when the wiper assembly 
is released. 

Q• DR. ICHK. 
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2. The bank assembly shall be set so that the tips o:f the wipers pass over 
the approximate center of' the visible length of' eaeh bank contact, and 
come to rest approximately on the center o:f each bank contact, with respect 
to the width o:f the contact. 

NOTE 1: When ba.nks have round embossings in the insulators, the wiper tips 
shall ride over the middle third of' the diameter o:f the embossings. 

3. When banks have elongated embossings in the insulators, the wiper tips shall 
ride over the embossing a minimum of' l/64" f'rom either end. 

D - RELEASE .ARMATURE: 

l. The inner surface of' the release armature shall be approximately parallel 
to the end of' uhe heelpiece. 

2. The annature shall clear the heelpiece, and the gap between the armature and 
heelpiece with the armature electrically operated shall be maximum .004". 

3. The release armature shall net bind on its bearings or on the heelpiece and 
shall have perceptimle side play. 

4. The release armature shall have a stroke measured between the annature and 
coil core of' .020" plus or minus .00211 unless otherwise specif'ied on the 
associated swit~ adjustment sheet. 

5. The engaging surface and edge of' the ratchet dog shall be well aligned with 
the ratehet teeth and shall be adjusted to hold the wiper tips approximately 
on the centers o:f the bank contacts. 

6. The ratchet arm shall not strike its restoring spring with the release 
armature operated. 

7. The release armature spring shall be tensioned as specif'ied on the 
associated switeh adjustment sheet. 

8. The release armature spring shall not make contact with the normal :finger 
or the switch :frame. 

E - ROTARY ARMA.TlJRE: 

l. The inner surf'ace of' the rotary armature shall be approximately parallel 
to the end of' the heelpiece. 

2. The armature shall clear the heelpiece, and the gap between the armature 
and heelpiece with the armature electrically operated shall be maximum .004". 

3. The rotary armature shall not bind on its bearings or on the heelpiece and 
shall have perceptible side play. 

4. The rotary armatl:lre back stop shall be set to allow an armature stroke 
(measured between the annature and coil core) of' • 0 30", plus or minus • 002" 
unless otherwise spaci:fied on the associated switch adjustment sheet. 
With the above adjustment the rotary pawl will just clear the ratchet teeth 
when the armature is in its unoperated position. 

• DR. 1CHK. 
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5. The depth of the rotary armature stroke shall be set so that the ratchet 
dog drops in on each ratchet tooth with a maximum clearance of .006" between 
the ratchet dog and tooth when the armature is operated electrically. 

6. The rotary armature spring shall clear the end of the armature at all times 
and shall be set with its lower edge approximately parallel 'to the main 
surface of the frame. 

7. The end of the rotary armature spring shall ride freely on its bearing point 
on the frame. 

8. The surface of the frame on which the rotary armature spring bears shall be 
smooth. 

9. The rotary armature spring mounting screws shall not strike the rotary 
magnet as the armature operates. 

10. The rotary armature spring shall be tensioned as specified on the associated 
switch adjustment sheet. 

NOTE: When the associated adjustment sheet specifies testing with the wipers 
on the tenth contact, the armature need not operate completely on the 
operate requirements, but the pawl must strike the ratchet hub. 

F - PAWL: 

1. The pawl shall be well aligned with the ratchet teeth, shall operate freely 
on its bearing and shall not bind on the switch frame. 

2. The pawl spring shall hold the pawl guide arm against the switch frame with 
a pressure of minimum 50 grams, maximum 100 grams. 

3. The pawl guide arm shall be set with the wiper assembly rotated one or more 
steps so that as the rotary armature is operated by hand there is a space 
of approximately .015" between the pawl guide arm and the switch frame just 
before or just as the wiper assembly begins to move. 

4. The normal finger shall be set so that the pawl strikes the tenth tooth of 
the ratchet, counting clockwise from the restoring spring hook, in the same 
relative position in which it strikes the other teeth. Requirement C-1 will 
have to be checked if it is necessary to bend the normal finger. 

5. The rotary armature shall strike the core before the pawl strikes the stop. 
With the rotary armature electrically operated, there shall be rotary play 
in the wiper assembly, but this p.l.a.y shall not exceed .020" measured at the 
wiper tips. 

G - OFF-NORMAL SPRING ASSEMBLY: 

1. With the wipers resting on the first bank contact on which the spring 
assembly is to be fully operated, there shall be perceptible clearance 
between the off-normal arm bushing and the main lever spring. 

2. Make or break contact assemblies shall have a minimum contact separation 
of .00811 • 
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3. With the wiper assembly off-normal, the lever springs shall have a contact 
pressure of 20 grams minimum on contacts. Back contact springs shall have 
perceptible follow as the wiper assembly moves off-normal. 

4. With the wipers resting on the first bank contact on which the spring 
assembly is to be fully operated, the bushing on the first lever contact 
spring may tou~h the main lever spring, but the stud of the first lever 
contact spring shall not follow when the main lever spring is deflected 
sufficiently to clear it. 

5. The flat part of the bent end of the operating spring shall normally rest 
appn>ximately on the center of the length of the off-normal roller. 

6. The off-normal a.rm bushing shall engage the curved tip of the first lever 
spring so as to insure the proper restoration of the spring assembly when 
the wipers are released from either the first or last bank contact. 
The off-noI'.JIS.]. a.rm shall not cause the first lever spring to become unneces
sarily bent or b<Dwed as it is engaged by the off-normal arm bushing. 

7. The off-normal spring assembly bracket shall not prevent the wiper assembly 
from r0tating Gnto the tenth contact. 

8. The operating spring shall clear the end of the rotary armature with the 
armature operated and the wiper assembly off-normal. 

H - INTERRUPI'ER SPRINGS: 

1. The interrupter arm shall be formed as necessary to meet the requirements 
of the spring pile-up. 

2. The interrupter a.rm buffer shall overlap the lever spring by 1/32" minimum. 
and shall clear the break spring if any, by 1/32" minimum. 

3. Interrupter springs shall be gauged according to the associated swit~h 
adjustment sheet. Unless otherwise specified, the variati0n allowed for 
inspection shall insure that the springs make or break when -a gauge .002" 
less than the specified value is placed between the rotary armature and 
the coil core, and shall not make or break when a gauge .002" greater 
than the specified value is placed between the armature and coil core 
when the magnet is energized. 

4. Unless otherwise specified, when the first contact from the interrupter 
arm is a break contact, the lever spring shall be tensioned from 40 to 6o 
grams against the break contact spring measured at the point where the 
armature buffer strikes the lever spring. 

5. When the first contact from the interrupter arm is a make contact, the 
lever spring shall rest against the interrupter arm buffer with a pressure 
of 10 to 20 grams measured where the lever spring strikes the buffer with 
the rotary armature unoperated. 
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I - LUBRICATION li'\IR MANUFACTURE OR WHEN REASSEMBLING MINOR SWITCH: 

1. The minor switch shall be lubricated with oil applied by means o:f a brush. 
In order to control the amount of oil deposited, one dip of oil is de:fined 
as the amount retained by a~ Artist's Sable Rigger brush after being 
dipped into the oil to a depth o:f approximately 3/811 and then scraped on 
the edge of the container to remove the surplus oil. Tb.ere should not be 
sufficient oil adhering to the brush to form a drop on the end of the 
bristles. 

(a) Blended lubricating oil (Spec. 5684) shall be applied as follows: 

(l) One dip shall be distributed to the following points in the order 
11.am.ed: 

1.1 To the shaft bee.r.ings before the wiper assembly is assembled 
to shaft. 

1. 2 To the pawl bearing. 

l.3 To the pawl stop at the point where it is engaged by the pawl. 

1.4 To the pawl guide arm bearing surface on the frame. 

1.5 To the rotary armature spring bearing surface on the frame. 

1. 6 To the release armature spring bearing sur:face on the normal 
stop pin. 

(2) One dip shall be distributed to the following points in the order 
named: 

2.1 To the rotary armature bearing pin where it touches the 
bearing yoke. 

2.2 To the release armature bearing pin where it touehes the 
bearing yoke. 

( 3) 3 .1 On all minor switch banks, before mounting the bank to the 
frame lubricate both sides of all bank contacts with a light 
coating of spindle oil (Spec. 5231). Apply one dip o:f the 
oil to each side of one level of contacts; i.e., a three 
level bank would require six dips of oil, two for each level. 

The above is applicable at the time of manu:facture; for maintenance 
purposes for the following procedure shall be used: 

3.2 Spindle oil (Spec. 5231) shall be used for moistening the 
wiper tips as follows: (For Field and Maintenance Use) 

This oil shall be applied by immersing a sheet of paper or 
thin fibre in the oil, withdrawing it and at the same time 
wiping off all excess oil, then passing the sheet between 
the wiper tips of each pair. 

A-136 
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------------------------------------------------------------------------...,~ 
(b) Switeh lubrice.n.t (Spec. 5232 Grade C) shall be applied on all orders 

(unless otherwise specified) as follows: 

(1) One dip shall be applied to the following parts: 

REVISED BY 
REVISED BY 
REVISED BY 
REVISED BY 
REVISED BY 
RETYPED BY 

1.1 Ratehet teeth. 

NOTE: When switch will be subjected to -20°F and lower 
use the following lubricants: 

LWD:GK 
KJC:ML 
FEH:LRW 
JVB:SS 

~~ 

(l) Low Temperature Lub. (Spec.. 5563) rather than 
Switch Lubricant (Spec. 5232) Grade C. 

(2) Low Temperature Lub. (Spec. 5660) rather than 
Blended Lubricating Oil (Spec. 5684). 

. ~ 1~~ 
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MAINTENANCE LUBRICATION CHART FOR MINOR SWITCHES 
I - INSPECT THE SWITCHES EVERY SIX MONTHS AND LUBRICATE AS REQUIRED 
2 - TO OBTAIN THE BEST RESULTS FROM MAINTENANCE LUBRICATION, FIRST "WIPE 

THE. PARTS AS CLEAN AS POSSIBLE. 
3 - APPLY JUST THE RIGHT AMOUNT OF LUBRICANT. TOO MUCH LUBRICANT, OR 

LUBRICANT ON PARTS NOT INTENDED TO BE LUBRICATED, MAY BE AS 
DETRIMENTAL AS INSUFFICIENT LUBRICATION. 

Q USE BLENDED LUBRICATING OIL SPEC. 5684 

<'.) USE SWITCH LUBRICANT SPEC. 5232 GRADE 11 C11 

L USE SPIN OLE OIL SPEC. 5231 

AUl'OMA~~u:-ANY tto-______________ _,__ ________ ....,. I - CHI. 
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STANDARD ADJUSTMENT 
FOR 

MINOR SWITCH 

INTRODUCTION 

The Minor Switch is a remote controlled rotary selector switch of the re-set type. 
It is designed to operate one, two or three sets of contact wipers in a rotary 
motioh over a contact bank having ten positions. The switch can be stepped to any 
of the ten steps and is capable of being released from any step so as to return 
completely under spring tension to its home position. 

The Minor s·.titch consists chiefly of a frame, a rotary mechanism, a release 
mechanism, ,:; bank assembly and an associated wiper assembly. The frame is of one 
piece const. ·uction, so shaped that it becomes the heelpiece of the two electro
magnets for the rotary and release mechanism. Depending upon how many levels there 
are in the bank assembly, the wiper assembly may have one, two or three pairs of 
wipers. Each of the two wipers in a pair are in contact, but each pair is insulated. 
from every other pair and rigidly attached to the ratchet in the proper position. 
Each level of the bank has ten contacts and a common segment separated from each 
other. One wiper of a pair rides on the common segment and the other on the 
individual contacts, thus the wiper pair serves to complete a circuit from the 
common segment to the individual contacts. 

Atteched to the rotary armature is the rotary pawl which engages the ratchet teeth 
of the wiper assembly when the rotary magnet is energized and steps the wipers one 
step. ~ detent, which is part of the release armature, rides in the ratchet teeth 
and retains the wipers on the contact. Upon operation of the release armature, this 
detent is disengaged from the ratchet and allows the wiper assembly to return to 
its normal or 11home 11 position, under the tension of the coiled restoring spring. 

ROUTINE INSPECTION 

The Minor Switch should be inspected, and adjusted as necessary, in the following 
order. 

WIPER ASSEMBLY - The ends of the wipers should be formed to ride properly on the 
benk and they should have suffiecient tension to make good electrical connections 
with the bank contacts. The tension of the wipers is controlled by ~ci!7ing the 
amount one wiper may follow when its opposing wiper is deflected. 

Check wiper spring tension and separation. Sections B-4, 5 and 6. 

This may be done by rotating the wiper assembly beyond the tenth contact and off 
the bank. 

On Switches equipped with wiper assembly collar, the collar should be positioned to 
allow perceptible vertical play of the wiper assembly on its shaft and so that the 
oil hole lines up with the oil slot on these switches where the oil slot does not 
extend to the end of the shaft. 
NOTE: On Switches e~uipped with spring type wiper assembly retaining clips the 
vertical play is preset and cannot be adjusted. 

l-- ,-:),.,,..; 
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Check position of wiper assembly collar. Section B-12. 

REI.EASE ARMATURE - At the end of the release armature is the detent which holds 
the wipers in their correct position on each contact. A leaf type restoring 
spring is provided to hold the detent in the ratchet teeth. Its tension is 
controlled by specifying values of current which will and will not operate the 
release annature. 

Check the release armature air line. Section D-l, 2 and 3. 

Chee!: alignment >f detent to ratchet teeth. Section D-5. 

Check release armature stroke. Section D-4. 

If the armature is bent to meet this requirement re-check the alignaent. 

Check tension of the release armature restoring spring by margi:ning. Section D-7. 

This should result in a detent pressure against the ratchet of approximately 25-40 
grams. The release armature restoring spring must also meet requirements D-6 
and D-8. 

NORMAL FINGER - The normal finger of the wiper assembly stops the wiper assembly 
as it restores so that the wipers rest at a distance from the first contact equal 
to the distanee between two contacts and so that upon operation of the rotary 
armature the pawl strikes the ratchet tooth properly. On certain switches the wiper 
assembly rests on the first contact when released. This is controlled by the 
position of the normal stop pin. 

Check the normal finger. Section F-4 and Sections B-9 and 10. 

BANK A.~SEMBLY - The bank is attached to the switch by two screws which pass through 
slots in the switch frame so as to allow complete adjustment of the bank position. 
The bank assembly should be positioned on the frame so that the wipers pass over 
the contacts correctly. 

Cheek the bank ad,iustment. Section C-1 and 2. 

PAWL GUIDE FINGER - The arm attached to the rotary pawl should be adjusted so that 
the pawl strikes the proper tooth when the rotary armature operates, yet the pawl 
must clear the ratchet teeth when the rotllry armature is in unoperated position. 

Cheek the pawl guide finger. Section F-3. 

ROTARY ARMATURli: - When the rotary armature is operated its pawl engages the ratchet 
teeth and •teps the wiper assembly one step. A leaf type spring attached to the 
rotary armature restore• it when the rotary magnet is de-energized. 

Check the rotary armature air line. Sections E-1, 2 and 3. 

Check the depth of the rotary armature stroke. Section E-5. 

Thia adjustment i• made by bending the armature and is necessary to assure that by 
the time the rotary armature strikes its coil core, the pawl has turned the wiper 
assembly to the correct point. 
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Check the position of the rotary pawl stop. Section F-5. 

The pawl stop is not intended to stop the rotary armature in its stroke because 
such an adjustment would result in rapid wear of the pawl and ratchet. 

Check the rotary armature stroke. Section E-4. 

This is accomplishsd by bending the rotary armature hackstop arm. 

Check the tension of the rotary armature restoring spring. Section E-10. 

This adjustment will result in a spring pr~ssure against the frame of approximately 
120-180 grams. After adjustment, the rotary armature restoring spring should also 
meet requirements of Sections E-6 to 9. 

OFF-NORMAL SPRINGS - The o!f-nor.nal springs are usually provided to open the circuit 
to the release magnet when the wipers restore to home position. They may, however, 
perform other functions, The adjustment of the oft-normal springs should insure 
good electrical contacts on both make and break contacts. 

Check the off-normal springs. Section G. 

INTERRUPTER SPRINGS - The interrupter springs are usually used for pulsing an 
extern~l circuit. The adjustment of the interrupter springs should insure good 
electrical cont:1ct on both make and break contacts. 

Check the interrupter springs. Section H. 

LUBRICATION - Minor Switches should be lubricate• per Section I. 

SPECIFIC REQUIREWENTS 

A - GENERAL 

l - The minor switch shall meet the general rffquirements specified in A-100 
which are applicable. 

B - WIPER ASSEMBLY 

l - The wiper assembly nut shall be securely tightened. 

2 - The upper spring of each pair of wipers shall not be out ot alignment 
(vertically) with the lower spring of a wiper more than 1/64". 

3 - The upper wiper shall not be out of alignment (vertically) with the lower 
wiper of a wiper assembly more than 1/32" unless otherwiae specified on 

· the wiper assembly drawing. 

4 - The tips ot a pair of wiper springs shall be separated approximately .015" 
with the wiper oft the bank. 

5 - Each wiper spring shall be tensioned to have a follow of approximately 1/16" 
· (men sured at the tip) when ita opposing spring is deflected. 

6 - The springs of a wiper shall exert approximately equal tenaion on the bank 
contacts so that there shall be no perceptible rise or fall of the wiper 
as a whole, as it pa•s•• onto or oft the bank. 
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7 - The wiper assembly shall not bind on its axis. 
NOTE: 1 On switches using the wiper assem. collar, the collar shall be posi
tioned so that the wiper assem. has no more than .005" vertical play. 

8 - The off normal arm roller shall turn freely on its axis. 
9 - The norm>l finger shall rna.ke contact ~~ith the normal stop pin for at least 

1/64". liith the wiper assembly pulled as far as possible toward the wiper 
retaining, spring clip or collar. 

10 - The normal fir.ger shb.ll not make contsct •1ith tne wiper asse;nbly restoring 
spring as the wipers oper&te or restore. 

11 - The wiper assembly restoring spring shall have just enough tension to restore 
the shaft to normal from the second and ninth ba.nk contacts when the shaft is 
retarded by hand. 

12 - When the oil slot does not extend to the end of the shaft, the oil hole in the 
wiper assembly collar shc.ll be in approximate alignment Hith the oil slot in 
the shaft. 

NOTE:l When the switches are mounted in vertical positions or among any otber units 
of equipment in such a way that it is not practical to apply oil to the collar 
in its original position of assembly, the collar shall be relocated in the 
most convenient position for oiling and tightened. The oil hole shall be above 
the horizontal center line thru the shaft when the switch is ir:ounted in either 
vertical position. 

NOTE:2 On switches using the sprine type wiper assem. retaining clip the vertical 
play is ;.•reset and cannot be adjusted but must be perceptible. No special 
percautions are necessary to align the spring ret~ining clip and the shaft oil 
slot. 

C - BANK$ 
1 - The bank assembly shall be set, with the wiper assembly released, so that the 

wiper tips rest at a distance from the first contact, approximately eriual to 
one rotary step of the wipers (or approximately equal to the distance between 
the centers of two adjacent bank contacts~. 

NOTE: 1 When home position is to be on the first contact, the wiper shall approx
imately center on the first contact when the wiper assembly is released. 

2 - The bank assembly shall be set so that the tips of the wipers pass over the 
approximate center of the visible length of each bank contact, and come to 
rest approximately on the center of each bank contact, with respect to the 
width of the contact. 

NOTE: 1-When banks have round embossings in the insulators, the wiper tips shall 
ride over the rdcdle ti':ird of the diameter of the embossings. 

2 - ·.'/hen bLnks have elongc.ted embossings in the insulc.tors, tl:e wiper tips sha] · 
ride over the embossing a minimum of 1/64" from either end. 

D - RELEASE ARMATURE 
1 - The inner surface of the release armature shall be approximately p~rallel. to 

the end of the heel piece. 
2 - The armature shall clear the heel piece, and the gap between the armature and 

heel piece with the armature electrically operated shall be maximum .004". 
3 - The release a:nnature shall not bind on its bearings or on the heel piece anc 

shall have perceptible side play. 
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4 - The release armature shall have a stroke measured between the armature and 
coil core of .020" plus or minus .002" unless otherwise specified on the 
associated switch adjustment sheet. 

5 - The engaging avrrace and edg& or the ratchet dog shall be well aligned with 
the ratchet teeth and shall be adjusted to hold the wiper tips approximately 
on the centers or the bank contacts. 

6 - The ratchet arm shall not strike its restoring spring with the release 
armature operated. 

7 - The release armature spring shall be tensioned as specified on the 
assoeiated switch adjustment sheet. 

8 - The release armature spring shall not make contact with the normal finger 
or the switch frame. 

E - ROTARY ARMATUHE 

l - The inner surface ot the rotary armature shall be approximately parallel to 
the end of the heel piece. 

2 - The armature shall clear the heel piece, and the gap between the Armature 
and heel piece with the armature electrically operated shall be maximum 
.004". 

3 • The rotary armature shall not bind on its bearings or on the heel piece 
and ahall have perceptible side play. 

4 - The rotary annature back stop shall be set to allow ~n ann~ture stroke 
(meaaured between the armature and coil core) of .030", pl~• or minus •002" 
unleaa otherwise specified nn the associated switch adjustment sheet. With 
the above adjustment the rotary pawl will just clear the ratchet teeth when 
the armature is in its unoperated position. 

5 - The depth or the rotary armature stroke shall be set so that the ratchet 
dog drops in on each ratchet tooth with a maximum clearance of .006" between 
the ratchet dog and tooth when the armature is operated electrically. 

6 - The rotary armature spring shall clear the end ot thA armature at all times 
and shall be set with its lower edge approximately parallel to the main 
surface of the frame. 

7 - The end of the rotary armature apring shall ride freel1 on its bearing 
point on the frame. 

8 - The surface ot the frame on which the rota17 armature spring bears shall 
be smooth. 

9 - The reta17 armature spring mounting •crews shall not strike the rotary 
magnet as the armature operates. 
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10 - The rotary armature spring shall be tensioned as specified on the associe• 
ted switch adjustment. sheet. 

NOTEs When the asscie.ted adjustment sheet specifies testing w~tl1 the wipers on 
the 10th contY-ct, the armature need not operate completely on the operate 
requirements, but the pawl must strike the ratchet hub. 

F •PAWL 

1 - The pawl shall be ~ell aligned with the ratchet teeth, stall oper~te freely 
on its bearing and shall not bind on the s•itch frhllle. 

2 - The pawl spring shall hold the rawl guide arm against the switch frftlne with 
a pressure of minimum 50 grams, meximum 100 grams. 

3 - The pawl guide arm shall be set with the wiper assembly rotated one or more 
steps so that as the rotary armature is operatee by hand there is a space 
of approximately .015" between the pawl guide arm and the switch framejust 
before or just as the wiper assembly begins to r.ove. 

4 • The norma.l finger shall be set so that the pawl strikes the tenth tooth or 
the ratchet, counting clockwise from the restoring Ppring hook, in the same 
relative rosition in which it strikes the other teeth. Requirement C-1 
will have to be checked if it is necessary to bend thd normal finger. 

S - The rotary armature shall strike the core before the pawl strikes the stop. 
With the rotary armature electrically operated, there shall be rotary play 
in the wiper assembly, but this play shall not exceed .020" aeasured at 
the wiper tips. 

G • OFF-NQRMAL SPRING ASSEMBLY 

l - With the wipers resting on the first bank contact on which the spring 
asse~bly is to be fully operated, there shall be perceptible clearance 
between the off normal arm bushing and the main lever spring. 

2 - Make or break contact assemblies shall have a minimum contact separation 
or .ooa". 

3 - With the wiper assembly off normal, the lever springs shall have a contact 
preaure of 20 grams minimum on contacts. Back contact springs shall have 
perceptible follow as the wiper assembly moves off normal. 

4 - With the wipers resting on the first bank contact on which the spring 
assembly is to be fulJy operated, the bushing on the first lever contact 
spring may t•ueh the main lever spring, but the stud or the first lever 
contact spring shall not follow when the main lever spring ia deflected 
sufficiently to <near it. 

S - The flat part of the bent end· ot the operating spring shall normally rest 
approximately on the center ot the length or the orr-normal roller. 

CHICAGO, U. S. A. 
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6 • The otf•normal arm bushing shall engage the curved tip of the first lever 
wpring ae as to insure the proper restoration or the spring aasembly when 
the wipers are released from elther the first or last bank contact. The 
off•normal Rrrn shall not c4uae the first lever spring to become unnece•
aarily bent or bowed as it is engAged by the orr-nor:nal arm bushing. 

7 - The otf•normal spring assembly bracket shall net prevent the wiper aaaembly 
from rotating onto the tenth contact. 

8 - The operating spring shall clear the end of the rotary armature with the 
armature eperated 1tnd the wiper assembly otf'-nor:nal. 

H - INTERIWPTER §?RINGS 

l - The interrupter arm shall be formed as necessary to meet the requirements 
ot the sprin~ pileup. 

2 - The interrupter arm buff er ahall overlap the lever spring by 1/32" minimum 
and shall clear the break spring if any, by 1/32" minimum. 

3 - Interrupter springs shall be gauged according to the associated switeh 
adjustment sheet. Unless otherwiae specified, the variation ~llowed for 
inspection shall insure that the springs make or break when a gauge .002" 
less than the speeif ied value is placed between the rotary armature and 
the coil core, and shalJ not make or break when a gauge .002" greater than 
the speei!ied vslue is plseed between the .. armature and coil core when the 
magnet is energiaed. 

4 - Unless otherwise specified, when the first contaet trom the interrupter 
arm is a break contqct, the lever spring shall be tensioned from 40 to 60 
grams against the break contact spring measured at the point where the 
srmature buff er strikes the lever spring. 

; - When the first centact from the interrupter arm is a make eontqct, the 
lever spring shall rest against the interrupter arm b\lf'fer with a pressure 
er 10 te 20 grams measured where the lever spring strike• the buf'fer with 
the rotBry ar:nature unoperated. 

I - J,UBFUCATION FOR MANUFACTURE OR WHEN REASSEMBLING MU«>R SWITCH 

l - The minor ewiteh ahall be lubrieated with oil applied by means of a brush, 
In c~der to control the amount of oil ~•posited, one dip of oil ie defined 
a• the amount retained by a #4 Artiet'• Sable Rigger brush after being 
dipped into the oil to a depth or approxina~tely 378" and then scrRped on 
the edge of the eontqiner to remove the surplus oil. There should not be 
sufficient oil adhering to the brush te torm a drop on the end of the 
bristles. 

(a) Lew Temperature Lubricant (Spec. ;660)shall be applied as follows• 

(1) One dip shall be distributed to the fellowing points in the 
order nameda 

1.1 To the 1hatt bearings before the wiper asa•lt:hy ia HS•blad 
te sh~ft. 

1.2 To the pawl bearing. 
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1.3 To the pawl stop at the point where it is en.gaged by the pawl. 

1.4 To the pawl guide arm bearing surface on the frame. 

1.5 To the rotary arma'llure spring bearing surface on the frame. 

1.6 To the release armature spring bearing surface on the nomal. 
stop pin. 

(2) cne dip shall be d\atributed to the following points in the order 
named: 

2.1 To the rotary amature bearing pin where it touches the 
bearing yoke. 

2.2 To the release armature bearing pin where it touches the 
bearing yoke. 

(3) 3.1 en all minor switch banks, before mounting the bank to the 
frame lubricate both sides of all bank contacts with a light 
coating of spindle oil (Spec. 5231). Apply one dip ot the 
oil to each side of one level of contacts; i.e., a three 
level bank would require aix dips ot oil, two tor each level. 

The above is applicable at the time ot manufacture; for maintenance 
purposes for the following procedure shall be used: 

3.2 Spindle oil {Spec. 5231) shall be used for moistening the 
wiper tips as follows: (For Field and )(aintenance Use) 

This oil shall be applied by immersing a sheet of paper or thin 
fibre in the oil, withdrawing it and at the same time wiping 
off all excess oil, then passing the sheet between the wiper 
tips of each pair. 

{b) Low temperature Oil Dag Uixture (Spec 5563) shall be applied on all 
orders (unless otherwise specified) as follows: 

{l) cne dip shall be applied to the following parts: 

1.1 Ratchet teeth. 

REVISED BY LWD:GK 
REVISED BY KJC:llL 
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MAINTENANCE LUBRICATION CHART FOR MINOR SWITCHES 

NOTES:-

.I L()W TE/VIPERATl/RE LUBf?ICANT 
(SPEC. 5b60) SHALL BF A PFl-IEJ) 
AS FOLLOWS: 
A. ONE DIP SHALL BE DISTRIBUT'EO TOTH·: 

i=OLLOWING PA~TS nJ THE ORVE ~ 
NAM EV. 

,.------------ 1.W T#cW/PERASSCHaL.Y 
.8~(\l'G THeU rHe 5£0/. /N 
THE 1;0'PE.e' SHAFT. 

,----------2. TO THE PAWL BEARltJG. 
,.-------------3. TO THE ROTARY ARMATURE SP 

BE'\RIWG SURF~CE. OtJ THE. FRAMe 
~----------- 4. TO THE PAWL GUIDE ARM BEAPlNG 

SUR~ACE ON THE J=R~ME.. 
,-------- 5. TO TME. PAWL STOP AT THE PO !ITT 

WHER~ tT TS ENGAGED llV THE. 
PAWL. 

,..--------- 6, TO THE RELEl\SE ARMAiURe 
SPRltJG BEMlllJG SURFACE C 
THE NORMAL STOP PitJ. 

7. IF THE SWITCH IS DISASSEMBLED, A.UEll. T'
• STO: A.OJ. FOR LU8~1C.ATI014. 

B. OWE OTP SHALL Be DJS.TRI BUTEL TG 
TME f:'OLLOWltJG PARTS \W THe OR',: t 
NAMED. 

- l.TOTHE ROTARVARMATURE 
BEARING PIN WHERE IT TOUCHES 
THE BEARING YO\(E. 

Z. TO TME RELEASE ARMATURE 
BEARING PIN WMErte ITTOUCMES" 
THE BEARING YOKE. 

SPINDLE OIL(SPEC.5'231)SHALL Be 
APPLIEP AS FOOU.OWS: 

. TO WIPER TIPS BV IMME~SING A 
SHE!TOFPAPERORTIUNFIBRE INTHE 
OIL, WITHDRAWING ITANE>ATllfESAME 
TIME WIPING OFF ALL EXCESS OIL. 
TMEN PASSING T'4E SMEET BETWEEN 
Tf.IE WIPERTIPSOF eACH PAIR.. 

lJI. LOW TEMPERATURE OILOAG 
LUBRICANT(SPEC.55''3) SMALL 
.BE APPLIEP AS FOLLOWS: 

.___---------A. ONE DIP SMALL BE PISTR l&UTEP ON 
THE llATCHET TEETH. 

swrTCME5 SHOULD BE LUBRICATED AT sqooo, 100,000 AND 250,000 OPERATIONS 
AND AFTER EVERY HALF MILLION OPERATIONS TMEREAFTER. OR EVERY SIX 
MONTHS, WHICHEVER IS THE SHORTER PERIOP. ' 

ADIPOFOIL SHAt.L 9£ CONSIDERED TO BETHE AMOUNTRETAlNEDINA :if4 ARTl~TS 
SABLE RIGGER BJC!USH AFTER. BEING PIPPEDINTHEWBRICANTTOAl>EPm OF3/8 AND 
THAN SCRAPED ON THE EDGE OF THE CONTAINER TD REMOVE SURPLUS OIL. TMf ~E 
SHOULD NOT BE SUFFICIENTLUBRICANTAPMERING TO THE BRUSH TO FORM A PROP 
AT THE END OF THE &RIST LES. 
INFORMATION ON THIS SUEEl" •S THE SAME AS OM LU8.3 
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STAND.ARD ADJUS'lMENT 
FOR 

MINOR SWITCH 

INTRODUCTION 

The Minor Switch is a remote controlled rotary selector switch of the reset type. 
It is designed to operate one, two or three sets of contact wipers in a rotary 
motion over a contact bank having ten positions. 'I'he switch can be stepped to any 

------11 cf the ten steps and is capable of being released from any step so as to return 
CSSUE: lfe7 completely under spring tension to its home position. 

The Minor Switch consists chiefly of a frame, a rotary mechanism, a release 
mechanism, a bank. assembly and an associated wiper assembly. The frame is of one 
piece construction, so shaped that it becomes the heelpiece of the' two electro
magnets for the rotary and release mechanism. Depending upon how many levels there 
are in the bank assembly, the wiper assembly may have one, two or three pairs of 
wipers. Each of the two wipers in a pair are in contact, but each pair is insulated 
from every other pair and rigidly attached to the ratchet in the proper position. 
Each level of the bank has ten contacts and a common segment separated from each 
other. One wiper of a pair rides on the common segment and the other on the 
individual contacts, thus the wiper pair serves to complete a circuit from the 
common segment to the individual contacts. 

Attached to the rotary armature is the rotary pawl which engages the ratchet teeth 
of the wiper assembly when the rotary magnet is energized and steps the wipers one 
step. A detent, which is part of the release armature, rides in the ratchet teeth 
and retains the wipers on the contact. Upon operation of the release armature, this 
detent is disengaged from the ratchet and allows the wiper assembly to return to its 
normal or "home" position, under the tension of the coiled restoring spring. 

ROUTINE INSPECTION 

The Minor Switch should be inspected, and adjusted as necessary, in the following 
order. 

WIPER ASSEMBLY - The ends of the wipers should be formed to ride properly on the 
bank and they should have sufficient tension to make good electrical connections 
with the bank. contacts. The tension of the wipers is controlled by specifying the 
amount one wiper may follow when its opposing wiper is deflected. 

Check wiper spring tension and separation. Sections B-4,5 and 6. 

This may be done by rotating the wiper assembly beyond the tenth contac.t and off' 
the bank. 

On switches equipped with wiper assembly collar, the collar should be positioned to 
allow perceptible vertical play of' the wiper assembly on its shaft and so that the 
oil hole lines up with the oil slot on these switches where the oil slot does not 
extend to the end of the shaft. 

• DR. ICHK. 
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NOTE: On switches equipped with spring type wiper assembly retaining clips 
the vertical play is preset. and cannot be adjusted. 

Check position of' wiper assembly collar. Section B-12. 

"- RELEASE ARMATURE - At the end of' the release armature is the detent which holds 
the wipers in their correct position on each contact. A leaf' type restoring 
spring is provided to hold the detent in the ratchet teeth. Its tension is 
controlled by speci:.f'ying values of current whieh will and will not operate the 
release armature. 

Check the release armature air line. Sectiens D-1,2 and 3. 

Check alignment of detent to ratchet teeth. Section D-5. 

Check release &.r11&ture stroke. Section D-4. 

If' the armature is bent to meet this requirement reeheck the alignment. 

Check tension of' the release armature restoring spring by margining. Section D-7· 

This shauld result in a detent pressure against the ratehet af 'app?"8ximately 25·4o 
grams. The release armature restoring spring must also meet requirements Sections 
D-6 and D-8. 

NORMAL FINGER - The normal finger of .the wiper assembly stops the wiper assembly 
as it restores so that the wipers rest at a distance from the first contact equal 
to the distance between tw0 contacts and so that upon operation of the rotary 
armature the pawl strikes the ratC!het tooth properly. On certain switches the 
wiper assembly rests on the first contact when released. Th.is, is ~ontrolled by 
the position of the normal step pin. 

Check the normal finger. Section F-4 and Sections B9 and B10. 

BANK ASSEMBLY -·The bank is attached to the switch by two screws which pass through 
slots in the switch frame so as to allow complete adjustment of the bank position. 
The bank assembly should be posi tfaned on the frame so that the wipers pass over 
the contacts correctly. 

Check "the bank adjustment. Sections C-1 and C-2. 

PAWL GUIE>E FINGER - The arm attaehed to the rotary pawl should be adjusted so that 
the pawl strikes the proper tooth when the rotary armature operates, yet the pawl 
must clear the ratchet teeth when the rotary annature is in unaperated position. 

Check the pawl guide finger. Section F-3. 

ROTARY ARMATURE - When the rotary armature is operated its pawl engages the ratchet 
teeth and steps the wiper assembly one step. A leaf' type spring attached to the 
rotary armature restores it when the rotary magnet is de-energized. 

Check the rotary armature air line. Section E-1,2 and 3. 

Check the depth of' the r.:;tary armature stroke. Section E-5· 

AUTOMATIC ELECTRIC COMPANY ci DR. I CHK. 
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This adjustment is made by bending the armature and is necessary to assure that by 
the time the rotary armature strikes its coil core, the pawl has turned the '4per 
assembly to the correct point. 

Check the position of the rotary pawl stop. Section F-5· 

The pawl stop is not intended to stop the rotary annature in its stroke because 
sueh an adjustment would result in rapid wear of the pawl and ratchet. 

Check the rotary annature stroke. Section E-4. 

This is accomplished by bending the rotary armature backstop am.. 

Check the tension of the· rotary annature restoring spring. Section E-10. 

This adjustment will result in a spring.pressure against the frame of' approximately 
120-18o grams. After adjustment, the rotary armature restoring spring should also 
meet requirements of Section E-6 to E-9· 

OFF-NORMAL SPRINGS - The off-normal springs are usually provided to open the circuit 
to the release magnet when the wipers restore to home position. They may, however, 
perform other functions. The adjustment of the off-normal springs should insure 
good electrical contacts on both make or break contacts. 

Check the off-normal springs. Section a. 

INTERRUPI'ER SPRINGS - The interrupter springs are usually used for pulsing an 
external circuit. The adjustment of the interrupter springs should insure good 
electrical contact on both make and break contacts. 

Check the interrupter springs. Section IL 

LUBRICATION - Minor Switches should be lubricated per Section I. 

SPECIFIC :REQUIIU!MENTS 

A - GENERAL: 

1. The Minor Switch shall meet the general requirements specified in A-100 
which are applicable. 

B - WIPER ASSDmLY: 

1. The wiper assembly nut shall be securely tightened. 

2. The upper spring of each pair of wipers shall not be out of' al.igmtJ.ent 
(vertically) with the lower spring of a wiper more than 1/64". 

3. The upper wiper shall not be eut of alignment (vertieally) with the lower 
~iper of a wiper assembly more than 1/32" unless otherwise specified on 
the wiper assembly drawing. 

4. The tips of a pair of wiper springs shall be separated approx:l.mately .015" 
with the wiper off the bank. 

. ~ 1~ 
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5. Each wipe.r ,·_p!':! ng shall be tensioned to have a follow o:f approximately 
1/16" (measured at the tip) whe~ its opposing spring is deflected. 

6. The springs of a wiper shall exert approximately equal tension on the 
bank contacts so that there shall be no perceptible rise or fall of the 
wiper as a whole, as it passes onto or off the bank. 

7. The wiper assembly shall not bind on its axis. 

ROTE l: On switches using the wiper assembly collar, the collar shall 
be positioned so that the wiper assembly has no more than 
.005" vertical play. 

·a~ The off normal arm roller l!lhall turn freely on its axis. 

9. The nermal finger shall make contact w:l:th the nermal stop pin for at least 
1/64". With the wiper assembly pulled as far as possibl~ toward the wiper 
retaining, spring clipor collar. 

10. The nGrmal finger shall not make contact with the wiper assembly restoring 
spring as the wipers operate or restore. 

11. The wiper assembly restcaring spring shall have just enough +.ension to 
restore th~ shaft to normal from the second a.nd ninth bank contacts when 
the shaf't is ret&Jlded by hand. 

12. When the oil slot does not extend.to the end of the shaft, the oil hole in 
the wiper assembly collar shall be in approximate alignment with the oil 
slet in the shaft. 

NOTE l: When the switches are mounted in vertical positions or among any 
other uni ts of equipment in such a way that it is not practical 
to apply oil to the collar in its originaJ. position of assembly, 
the collar shall be relocated in the most convenient position 
for oiling and tightened. The oil hole shall be above the 
horizontaJ. center line through the shaft 'When the switch is 
mounted in either verticaJ. position. 

NOTE 2: On switches using the spring type wiper assembly retaining clip 
the vertical play is preset a.nd cannot be adjusted but must be 
perceptible~ No speciaJ. precautions are necessary to align the 
spring retaining clip a.nd the shaft oil slot. 

c - BAllKS: 

l. The bank assembly shall be set, with the wiper assembly released, so that 
the wiper tips rest at a distance from the first contact, approximately 
equal to one rotary step of the wipers (or approximately equal to the 
distance between the centers of two adjacent bank qontacts). 

NOTE l: When home position is to be on the first contact, the wiper shall 
approximately center on the first contact when the wiper assembly 
is released. 

• DR. ICHK. 
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2. The bank assembly shall be set so that the tips of the wipers pass over 
the approximate center of the visible length of eaeh ba.nk contact, and 
ccme to rest approximately on the center of each ba.nk contact, with respect 
to the width of the conta.ct. 

NOTE 1: When banks have round embossings in the insulators, the wiper tips 
shall ride over the middle third of the diameter of the embossings. 

3. When banks have elongated embossings in the insulators, the wiper tips shall 
ride over the embossing a minimum of 1/64" from either end. 

D .. RELEASE ARMATURE: 

1. The inner surface of the release armature shall be approximately parallel 
to the end of the heelpiece. 

2. The armature shall clear the heelpiece, and the gap between the armature and 
heelpiece with the armature electrically operated shall be maximum .00411 0 

3. The release armature shall net bind on its bearings or on the heelpiece and 
shall have perceptimle side play. 

4. The release armature shall have a stroke measured between the armature and 
coil core of .020" plus or minus .002" unless otherwise specified on the 
associated swit~h adjustment sheet. 

5. The engaging surface and edge of the ratchet dog shall be well aligned with 
the ratehet teeth and shall be adjusted to hold the wiper tips approximately 
on the centers of the bank contacts. 

6. The ratchet arm shall not strike its restoring spring with the release 
armature operated. 

7. The release armature spring shall be tensioned as specified on the 
associated switeh adjustment sheet. 

8. The release armature spring shall not make contact with the normal finger 
or the switch frame. 

E - ROTARY ARMATURE: 

1. The inner surface of the rotary armature shall be approximately parallel 
to the end of the heelpiece. 

2. The armature shall clear the heelpiece, and the gap between the armature 
and heelpiece with the armature electrically operated shall be maximum .004". 

3. The rotary armature shall not bind on its bearings or on the heelpiece and 
shall have perceptible side play. 

4. The rotary armature back stop shall be set to allow an armature stroke 
(measured between the armature and coil core) of .030 11 , plus or minus .002" 
unless otherwise specified on the associated switch adjustment sheet. 
With the above adjustment the rotary pawl will just clear the ratchet teeth 
when the armature is in its unoperated position. 
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5. The depth of the rotary armature stroke shall be set so that the ratchet 
dog drops in on Beh ratchet .:tooth with a ma.ximuinclearance of .00611 between 

·the ratchet dog and tooth when the armature is ope~ated electrically. 

6. The rotary armature spring shall clear the end of the armature at all times 
and shall be set with its lower edge approximately parallel 'to the main 
surface of the frame. 

7. The end of the rotary armature spring shall ride freely on its bearing point 
on the frame~ 

8. '!he surface of ·the frame on which the rotary armature spring bears shall be 
smooth. 

9. The rotary armature spring mounting screws shall not strike the rotary 
magnet as the armature operates. 

10·. The rotary armature spring shall be tensioned as specified on the associated 
switch adjustment sheet. 

NOTE: When the associated adjustment sheet specifies testing with the Wipers 
on the tenth contact, the armature need not operate completely on the 
operate requirements,_ but the pawl must strike the ratchet hub. 

F - PAWL: 

1. The pawl shall be well aligned with the ratchet teeth, shall operate freely 
on its bearing and shall not bind on the switch frame. 

2. The pawl spring shall hold the pawl guide arm against the switch frame with 
a pressure of minimum 50 grams, ma.x;iDrum 100 grams. 

3. The pawl guide arm shall be set with the wiper assembly rotated one or more 
steps so that as the rotary armature is operated by hand the~e is a space 
of approximately .015" between,, the pawl guide arm and the switch frame just 
before or just as the wiper assembly begins to move. 

4. The normal finger shall be set so that the pawl strikes the tenth tooth of 
the ratchet, counting clockWise from the restoring spring hook, in the same 
relative position in which it strikes the other teeth. Requirement C-1.wil~ 
have to be checked if it is necessary to bend the normal finger. 

5. The rotary armature shall strike the core before the pawl strikes the stop. 
-With the rotary armature electrically operated, there shall be rotary play 
in the wiper assembly, but this pJ.a.y shall not exceed .020"· measured at the 
wiper tips. 

G - OFF-NORMAL SPRING ASSEMBLY: 

1. With the wipers resting on the first bank contact on which the spring 
assembly is to be fully operated, there shall be p.erceptible clearance 
between the off-normal arm bushing and the main lever spring. 

· 2. Make or break contact assemblies sh0.ll have a minimum contact separation 
of .00811 • 

• DR. ICHK. 
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3. With the wiper assembly off-normal., the lever springs shall have a contact 

· pressure of 20 grams minimum on contacts. Back contact springs shall have 
perceptible follow as the wiper assembly moves off-nano.al. 

4. With the vipers resting on the first bank contact on which the spring 
assembly is to be :fully operated, the bushing on the first lever contact 
spring may tou~h the main lever spring, but the stud of the first lever 
contact spring shall not follow when the main lever spring is deflected 
sufficiently to clear it •. 

5. The flat part of the bent end of the operating spring shall normally rest 
appn>ximately on the center of the length of' the off-normal roller. 

6. The off-normal arm bushing shall engage the curved tip of the first lever 
spring so as to insure the proper restoration of the spring assembly when 
the wipers are released from either the first or last bank contact. 
The off-nortial arm shall not cause the first lever spring to become unneces
sarily bent or b0wed as it is engaged by the off-normal arm bushing. 

7. The off-normal spring assembly bracket shall not prevent the wiper assembly 
from rGtating Gnto the tenth contact. 

8. The operating spring shall clear the end of the rotary e.rma.ture with the 
armature operated and the wiper assembly off-normal. 

H·- INTERRUPrER SPRINGS: 

l. The interrupter arm shall be formed as necessary to meet the requirements 
of the spring pile-up. 

2. The interrupter arm buffer shall o.:verlap the lever spring by l/3a" minimum 
and shall clear the break spring if any, by l/32" ·minimum. 

3. Interrupter springs shall.be gauged according to the associated swit~h 
adjustment sheet. Unless otherwise specified, the variatien allowed for 
inspection shall insure that the springs make or break when ·a gauge .002" 
less than the specified value is placed between the rotary armature and 
the coil core, and shall not make or break when a gauge .002" greater 
than the specified value is placed between the armature and coil core 
when the magnet is energized. 

4. Unless otherwise specified, when the first contact from the interrupter 
arm is a break contact, the lever spring shall be tensioned from 4o to 6o 
grams against the break contact spring measured at the point where the 
armature buffer strikes the lever spring. 

5. When the first contact from the interrupter arm is a make contact, the 
lever spring shall rest against the interrupter arm buffer with a pressure 
of 10 to 20 grams measured where the lever spring strikes the buf'f'er with 
the rotary armature un0perated. 
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I - LUBRICATION FllR MANUFACTURE OR WHEN REASSEMBLING MINOR SWITCH: 

1. The minor switeh shall be lubricated with oil applied by means o:f a brush~ 
In order to control the amount of oil deposited, one dip of oil is defined 
as the amount retained by a. IP+ Artist's Sable Rigger brush after being 
dipped into the oil to a depth of approximately 3/811 and then scraped on 
the edge of the container to remove the surplus oil. There should not be 
sufficient oil adhering to the brush to fonn a drop on the end of the 
bristles. 

(a) Blended lubricating oil (Sp~c. 5684) shall be applied as follows: 

(1) One dip shall be distributed to the :following points in the order 
11.llllled: 

1.1 To the shaft bearings before the wiper assembly is assembled 
to shaft. 

1. 2 To the pawl bearing. 

1. 3 To the pawl stop at the point where it is engaged by the pawl. 

1.4 To the pawl guide arm bearing surface on the frame. 

1.5 To the rotary armature spring bearing surface on the frame. 

1.6 To the release armature spring bearing sur:face on the nonnal 
stop pin. 

(2) One dip shall be distributed to the following points in the order 
named: 

2.1 To the rotary armature bearing pin where it touches the 
bearing yoke. 

2.2 To the release armature bearing pin where it touehes the 
bearing yoke. 

(3) 3.1 On all minor switch banks, before mounting the bank to the 
frame lubricate both sides of all bank contacts with a light 
coating of spindle oil (Spec. 5231). Apply one dip of the 
oil to each side of one level of contacts; i.e., a three 
level bank would require six dips of oil, two for each level. 

The above is applicable at the time o:f manu:facture; for maintenance 
purposes for the following procedure shall be used: 

3.2 Spindle oil (Spec. 5231) shall be used :for meistening the 
wiper tips as :follows: (For Field and Maintenance Use) 

Tb.is oil shall be applied by immersing a sheet of paper or 
thin fibre in the oil, withdrawing it and at the same time 
wiping off all excess oil, then passing the sheet between 
the wiper tips of each pair. 

. ~ ,.~ 
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(b) Switeh lubricant (Spec. 5232 Grade C) shall be applied on all orders 
(unless otherwise specified) as follows: 

(1) One dip shall be applied to the following parts: 

1.1 Ratchet teeth. 

NOTE: When switch will be subjected to -20°F and lower 
use the following lubricants: 

REVISED BY LWD:GK 
REVISED BY KJC:ML 
REVISED BY FEH:LRW 
REVISED BY JVB:SS 
REVISED BY DWH) 
RETYPED BY MVR) 

(1) Low Temperature Lub. (Spec .. 5563) rather than 
Switch Lubricant (Spec. 5232) Grade C. 

(2) Low Temperature Lub. (Spec. 5660) rather than 
Blended Lubricating Oil (Spec. 5684). 

• DR. ICHK. 
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MAINTENANCE LUBRICATION CHART FOR MINOR SWITCHES 
I - INSPECT THE SWITCHES EVERY SIX MONTHS AND LUBRICATE AS REQUIRED. 
2 - TO OBTAIN THE BEST RESULTS FROM MAINTENANCE LUBRICATION, PIRST WIPE 

THE PARTS AS CLEAN AS POSSIBLE. . 
3 - APPLY JUST THE RIGHT AMOUNT .OF LUBRICANT. TOO MUCH LUBRICANT, OR 

LUBRICANT ON PARTS NOT INTENDED TO BE LUBRICATED, MAY BE AS 
DETRIMENTAL AS INSUFFICIENT LUBRICATION. 

Q USE BLENDED LUBRICATING OIL SPEC. 5684 

<) USE SWITCH LUBRICANT SPEC. 5232 GRADE 11 C11 

~ USE SPINDLE OIL SPEC. 5231 

AUTOMATIC lllC'lllC m#IAH'I t .._ ____ ...,.. __ ..,_ ______ --I I - ·CHI. 
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FIELD INSPECTION 

AND ADJUSTMENT OF 

STROWC3ER 

1. GENERAL 

1.01 This adjustment specification covers the 
mechanical adjustment of the Strowger switch 
and is intended for field use only. 

1.02 Inspection Values. It will be noted that 
test and readjustment values are listed for 
several of the adjustments in this specification. 
For inspection purposes, test values only, 
should be considered. If readjustment is 
required (adjustment outside of test limits), 
the readjustment values sh o u 1 d be used. 

Several adjustments in this specification are 
followed by the notation "gauge by eye". The 
intent of this notation is to establish a tolerance 
of ± .005" or ± 50%, whichever is smaller, 
without imposing an unnecessary cost burden 
that· would result from checking to these 
tolerances with thickness gauges. 

1.03 In adjustments that require measure
ments with thickness or gram gauges, the 
following points should be considered. 

(a) Thickness gauges must be clean and free 
of corrosion. 

(b) Gauges must be of sufficient accuracy so 
as not to cause erroneous readings. 

(c) Personnel using the gauges should be 
reasonably well trained in the techniques 
involved in "fee 1 e r " and gram gauge 
measurements. Care and good judgement 
in making these measurements will tend 
to e 1 i min ate unnecessary and costly 
readjustments. 

1.04 CAUTION: When checking any require
ments involving the electrical operation of 
the vertical, rotary or release magnets, do 
not operate these magnets more often than 
necessary. Repeated or prolonged operation 
of these magnets will cause a temperature 
rise sufficient to adversely affect the checking 
of some requirements. Final inspection of 
these requirements should be made when the 
magnet temperatures are not appreciably above 
room temperature. 

SWITCHES 

1.05 IMPORTANT: The sequence of adjust
ments in this adjustment specification (A-139) 
should be followed in the order given, to avoid 
upsetting any adjustments previously made 
on the switch. 

1.06 Make Busy. Operate the busy key while 
the switch is idle. This busies the switch to 
normal traffic. 

1.07 Vertical normal position of the shaft is 
that position in which the normal pin bracket 
is resting upon the upper shaft bearing. 

1.08 Rotary normal position of the shaft is 
that position in which the normal pin is in 
contact with the shaft spring bracket. 

1.09 Cleaning and Lubrication. For the clean
ing and lubrication of the various Strowger 
switch parts, refer to Automatic Electric 
Technical Bulletins 505 and 506 (Lubrication 
of Automatic Switching Equipment and Care of 
Strowger Switch Bank Contacts). 

2. INSPECTION AND ADJUSTl\IENT 

2.01 The location and nomenclature of the 
various component parts of Strowger switches 
are ill us tra ted on pages 10 and 11 . 

BUSY KEYS 

2 .02 Cam Spring - Cam Alignment. The cam 
spring shall contact the cam the full width of 
the cam surface. 

Gauge by eye. 

2 .03 Spring Follow (Contact Pressure). 

(a) Make and break springs shall have .015" 
minimum follow. 

Gauge by eye. 

(b) For twin contact assemblies, make and 
break springs shall have .020" minimum 
follow. 

Gauge by eye. 

1 
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NOTE: On make before break combina
tions, the break spring need not meet the 
follow requirement but shall have a contact 
pressure of minimum 50 grams. In any 
spring pile -up, all break contacts except 
the break of a make before break combina
tion, shall open before any make contacts 
close. 

Gauge by eye. 

3 .04 Cam Spring - Cam Slot Clearance. With 
the key at normal and one side of the formed 
end of the cam spring resting against the cam 
slot, there shall be perceptible, .020'' maxi
mum clearance between the other side of the 
formed end of the cam spring and the cam slot. 
\\'hen the first spring is a cam spring, the 
clearance will not be required but the tension of 
the cam spring against the cam shall not exceed 
120 grams measured at the end of the spring. 
NOTE: The springs may be bent to meet this 
requirement. 

Gauge by feel. 

2 ,05 Clearance Between Springs and Fram.e. 
There shall be minimum .010" clearance 
between all springs and the flat side of the 
frame, and the last spring of the pile-up and 
the end of the frame. 

Gauge by eye. 

2 .06 Clearance Between Cam Spring and 
Second Moving Spring Buffer. With the busy 
key at normal, there shall be minimum 
perceptible clearance between the cam spring 
and the bushing of the second moving spring. 

Gauge by eye. 

2 .07 Contact Closure. When twin contact 
springs are used, the two pairs of twin cor.ttacts 
shall make or break within .003" of each other. 

Gauge by eye. 

NOTE: A pair of contacts consists of one of 
the contacts of a lever spring and one of the 
contacts of a break or make spring. For 
example, a make combination consists of two 
pairs of contacts. 

SHAFTS 

2 .08 Freedom of Shaft to Return to Rotary 
Normal. The shaft shall return to its rotary 
normal position when released mechanically 
from coPltact # 11. 

Gauge by eye. 

2.09 Freedom of Shaft to Return to Vertical 
Normal. The shaft shall be sufficiently free 

2 

from bind 111 1ts bcarrngs to rcstorP vPrtit ally 
from rest at any non-( ut 111 posn10n by its 
own WP1ght, with the off-normal finger fully 
depressed manually. 

Gauge by eye and fee 1. 

SHAFT RESTORING SPRING 

2.10 Shaft Restoring Spring Tension. 

(a) When the switch is assembled with its 
associated bank or banks, the tension of 
the shaft spring shall be sufficient to 
restore the shaft to rotary normal, from 
the second rotary step of the first bank 
level, against a torque of at least 20 inch 
grams. When meeting this requirement, 
the spring shall be wound not more than 
3 -1I2 turns of the cup shaft re storing 
spring or 2-3/4 turns of the helical shaft 
restoring spring. One turn is considered 
a 360° rotation of the shaft spring cap. 

NOTE: This requirement may be satis
factorily checked by applying the right 
angle hook of the 79-C gauge to the 
radial face of the rotary tooth, with 
which the rotary dog is engaged at a 
point below the dog. Specifying the shaft 
shall restore against a pressure of 
65 grams, a pp 1 i e d at this point, is 
equiv a 1 en t to specifying that it shall 
restore against a tension of approximately 
20 inch grams. 

(b) On switches equipped with vertical wipers, 
the spring shall be tensioned to hold the 
normal pin firmly against the normal 
stop during the vertical impulses. 

2 .11 Shaft Restoring Spring Bracket Position. 
With the shaft at normal, the restoring spring 
shall have sufficient downward tension so that 
the shaft spring bracket will seat against the 
normal pin clamp when released from its 
maximum vertical position. 

Gauge by eye. 

VERTICAL ARMATURE SIDE PLAY 
AND SPRING TENSION 

2.12 Vertical Armature Play. The vertical 
armature shall not bind nor have more than 
.012" side play. 

Gauge by eye and feel. 

2 .13 The vertical armature retractile spring 
shall be adjusted for satisfactory operation 
under the specified operating conditions. 
A tension of 250 to 400 grams measured at 
the adjusting screw is suitable for most 
switches. Certain types of switches may 
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~I-It-.......+- ROTARY PAWL 
f"RONTSTOP 
LOCK SCREW 

ROTARY ROTARY PAWL 
DOG FRONTS TOP 

ADJUSTING SCREW 

Figure lo Double dog and related parts .. 

require higher or lower values, but the tension 
shall not be less than 150 grams. This tension 
may be adjusted by means of the adjusting 
screw. 

ROTARY ARMATURE POSITION 
AND SPRING TENSION 

2 .14 Rotary Armature Play. The rotary 
armature shall not bind nor have more than 
. 003" vertical play. 

Gauge by eye and feel. 

2 .15 Rotar.y .t?-rmature Position. The rotary 
armature (m its non-operated position) shall 
overlap a minimum of two-thirds the diameter 
of the back stop. 

Gauge by eye. 

STATIONARY DOG 

DOUBLE DOG 
SPRING 

VERTICAL 
DOG 

Figure 2. Depth of engagement 
of vertical dog. 

2.16 Rotary Armature J{etractik Spring. The 
ro~ary armature retractile spring shall he 
adJusted for satisfactory operation under the 
specified operating conditions .. A tension of 
250 to _400 ~rams measured at the adjusting 
screw is suitable for most switches. Certain 
types of switches require higher or lower 
values, but the tension shall not be less than 
150 grams. This tension may be adjusted by 
means of the adjusting screw. 

DOUBLE DOG PLAY, SPRING TENSION, 
AND ALIGNl\IENT 

2.17 Double Dog Play (Figure 1 - Callout.A). 
The double dog shall not bind nor have more 
than .002" vertical play. 

2 .18 Depth of Engagement of Vertical Dog 
(Figure 2 - Callout A). 

(a) With the shaft at rotary normal and the 
double dog disengaged from the release 
link, it shall be possible to raise the shaft 
without moving the vertical dog, b1'+ +!-;_;::; 
dog shall move when the rise of the shaft 
exceeds .010". 

(b) ~n switches using the double dog with the 
mde pendent rotary detent (spring type), 
there shall be no play of the shaft without 
moving the vertical dog when the shaft 
is at rotary normal and the double dog 
is disengaged from the release link . 

2 .19 Alignment of Double Dog Spring (Figure 3 
Callout B). The double dog spring shall be 

free from unnecessary bends and shall have 
not more than .025'' bow. The vertical center 
line of its broad surface shall be approximately 
parallel to the shaft. 

Gauge by eye. 

2 .20 Double Dog Spring Tension. Un 1 es s 
otherwise specified, with the double dog 

Figure 3. Alignment of double dog spring. 
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RADIAL f"ACE Of" 
ROTARY TOOTH 

STOPPING f"ACE 
Of" ROTARY DOG 

CA) 

Figure 4. Rotary dog alignment. 

engaged in the release link, the double dog 
spring shall be tensioned to the following 
requirements: 

(a) Solid type double dog: 

Minimum 
Maximum 

Readj. 

275 Grams 
375 Grams 

(b) Spring type double dog: 

Minimum 
Maximum 

Readj. 

300 Grams 
400 Grams 

Test 

250 Grams 
400 Grams 

Test 

300 Grams 
415 Grams 

NOTE: On switches not equipped with a release 
link, the double dog spring tension shall be 
measured with the rotary magnet energized. 

2 .21 Rotary Dog A 1 i g nm e n t (Figure 4 -
Callout A). 

(a) On switches using the solid double dog, 
the stopping face of the rotary dog shall 
engage approximately flat with the radial 
face of the rotary teeth. On switches 
using the double dog with the independent 
detent (spring type), the end of the detent 
spring shall be approximately parallel 
with the radial face of the rotary teeth. 

Gauge by eye. 

CBI----~ 

ROTARY 
ARMATURE ---4or-1h 

~-- ROTARY PAWL 

ROTARY PAWL 
GUIDE 

t----<D> 

ROTARY 
TEETH 

ROTARY 
DOG 

'---SHAFT 

Figure 5. Rotary armature and related parts. 
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(b) On switches using the double dog with 
the independent rotary detent (spring type), 
the de tent spring shall be tensioned against 
its stop with a minimum of 30 grams, 
maximum 60 grams. 

With the shaft on the fifth rotary step of 
the fifth level (magnets de-energized), 
the tip of the detent spring shall rest in 
the bottom of the rotary tooth. With 
magnets de -energized there shall be no 
more than .002'' maximum clearance 
between the detent spring and its stop. 

2.22 Rotary Dog Vertical Alignment. The 
rotary dog shall be aligned vertically with the 
shaft teeth so that with the rotary dog resting 
on the crest of a shaft tooth, a .002" gauge 
will not enter between the tip of the rotary dog 
and the shaft tooth. 

On no account bend the rotary dog to meet 
this adjustment. 

If the condition is other than specified, it is 
an indication that either or both the rotary hub 
and the rotary dog need replacement. 

2.23 Double Dog Contact Springs. 

(a) With the double dog riding over the notches 
in the vertical ratchet or over the tips of 
the rotary teeth, the double dog contact 
springs shall not make contact. 

(b) The double dog contact springs shall make 
contact just before the double dog is 
latched by the release link, and there 
shall be perceptible follow in the make 
contact spring. 

ROTARY PAWL AND 
ROTARY PAWL ALIGNMENT 

2.24 Rotary Pawl Play (Figure 5 - CalloutB). 
The rotary pawl shall be free from bind. 

Gauge by feel. 

2 .25 Rot a r y Paw 1 Sp r in g (Figure 5 -
Callout A). The opening in the loop of the 
pawl spring after it is attached to the pawl 
shall not exceed 5/64". 

Gauge by eye. 

2.26 Vertical Position of Rotary Armature 
(Figure 5 Callout D). With the rotary 
armature in its non-operated position, the 
rotary pawl shall entirely overlap the end of 
the rotary pawl guide. The overlap of the 
rotary pawl guide may be changed by shifting 
the rotary armature pins. 

Gauge by eye. 
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ROTARY PAWL 

rllihhN'tt:::::d:>- BEVELLED SURFACE 

I; ,, 

THESE TWO LINES 
SHOULD BE MRALLEL 

OUTER EDGE OF RADIAL 
FACE OF TOOTH 

SHAFT 

ALIGNED 

., ,, 
'· ,, 

MISALIGNED 

Figure 6. Rotary pawl alignment and 
misalignment with respect to 
outer edge of radial face of tooth. 

2.27 Rotary Pawl Alignment. The rotary pawl 
shall strike the shaft hub squarely when the 
rotary armature is operated manually. 

(a) The tip edge of the pawl shall be parallel 
with a vertical plane tangent to the shaft 
hub at the point where the pawl contacts 
with the hub (figure 7 callout A). 

Gauge by eye. 

(b) The tip edge of the pawl shall be parallel 
with a radial plane through the base of 
the last vertical notch in the hub. Both of 
these conditions shall be checked with 
the shaft on the last rotary step of the 
ninth or tenth (or in case of single level 
switches, the operating) level (figure 6' -
callout A). 

Gauge by eye. 

2 .28 Rotary Pawl Guide Position. The rotary 
pawl tip shall strike in the notch of the rotary 
teeth within the following limits (figure 8 -
callouts B and A): 

(a) With the shaft up one and in one, the tip 
of the rotary pawl will strike the base of 

ROTARY 
PAWL 
SPRING 

ALIGNED 

ROTARY PAWL GUIDE 

ROTARY ARMATURE 
BACKSTOP 

MISALIGNED 

Figure 7. Rotary pawl alignment 
with shaft hub. 

CAl-----l 

2/3 DISTANCE 
FROM BASE OF 
NOTCH TO OUTER 
EDGE 01" l"LANK 

ROTARY PAWL 

1/2 DI STANCE 
l"ROM BASE 01" 

NOTCH TO OUTlR 
EDGE OF l"LANK 

Figure 8. Rotary pawl guide position. 

the notch between the 8th and 9th rotary 
teeth or between this point and a point 
on the flank c.i the 9th tooth which will 
cause the pawl to slide as follows: 

Maximum 

Gauge by eye. 

Readj. 

1 /2 Tooth 

Test 

2/3 Tooth 

(b) It should never strike the radial face of 
any tooth. 

Gauge by eye. 

2 .2 9 No r m a 1 P in P o s it i o n (Figure 8 ~ 
Callout A). The normal pin shall be set so 
the pawl strikes the first tooth in the same 
relative position that it strikes the other teeth. 

Gauge by eye. 

2.30 Rotary Armature Back-stop Screw 
Position (Figure 5 - Callout E). The rotary 
armature back-stop shall be set to allow 
the shaft to release from any level without 
striking the pawl and to have from .002'' to 
.010'' clearance between the pawl and the 
shaft with the shaft at normal. 

Gauge by eye. 

RELEASE MECHANISM 

2 .31 C 1 ear an c e Between Rotary Dog and 
Rotary Teeth (Figure 9 - Callout A). With the 

Figure 9. Rotary dog and rotary 
tooth clearance. 

5 
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RtLtAS!: 
LINK---.. 

RELEASE ARMATURE 
ADJUSTING SC.REW 

Figure 10. Release armature pin position 
and clearance. 

double dog latched in the release link and with 
the switch shaft on the fifth vertical level, 
there shall be a minimum .030''. maximum 
.045'' space between the engaging edge of the 
dog and the outside periphery of the rotary 
teeth. 

2 .32 Release Armature Pin Position (Fig
ure 10 - Callout A). 

(a) With the release armature at rest in its 
electrically operated position, the pin 
shall hold the double dog so that the 
release link drops completely over the 
double dog lug. Check this requirement 
as covered in section 2 .32 (c). 

(b) With the release magnet energized and 
the release armature at rest in its normal 
position with relation to the release magnet 
bracket, and a .Q06" gap between the 
release armature and the closest point 
on the core, the release link shall not 
latch the double dog. Check this require
ment as described in section 2.32 (c). 

(c) The operated position referred to, is the 
position with respect to side play that 
the release armature assumes when the 
release magnet is energized, de-ener
gized, and again energized. 

2.33 Clearance Between Release Armature 
Pin and Double Dog (Figure 10 - Callout B). 
The back-stop screw shall be set to allow 
.060" minimum, .120" maximum space 
between the double dog and the end of the 
armature pin when the release armaturP. is at 
normal, the shaft is at rest in any off normal 
position, and the rotary dog is resting on the 
rotary raichet. 

2.34 Release Operating Requirements. 

(a) The se 1 f-p rote ct in g release magnet 
(D-281455-A) shall operate the double dog 

6 

OVERTHROW 
STOP 

CLAMPING SCREW 

VERTICAL MAGNET 

(8) 

Figure 11. Vertical magnets and 
related parts. 

and release the shaft from any point on 
.180 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 plus or 
minus 1 volt with t60 ohms in series 
with it. 

When the spring type double dog is used, 
the release magnet (D-281455-A) shall 
operate the double dog and release the 
shaft from any point on .225 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 plus or 
minus 1 volt with 110 ohms in series 
with it. 

(b) The magnet armature shall release on 
open circuit after being operated on a 
current of .365 ampere; that is, with 
20 ohms in series with it on 50 volts de. 

VERTICAL PAWL AND 
VERTICAL MAGNET 

2.35 Vertical Paw 1 Play (Figure 11 -
Callout A). The vertical pawl shall not bind 
and the maximum side play shall be .008'' 
with relation to the armature. 

Gauge by eye and feel. 

2.36 Vertical Pawl Spring (Figure 11-
Callout C). The opening in the loop of the 
pawl spring after it is attached to the pawl 
shall not exceed 5/64". 

Gauge by eye. 

2 .3 7 Vertical Pawl Position (Figure 12 -
Callout A). With the vertical pawl resting 
on the shoulder of the vertical ratchet above 
the first teeth, both corners formed by the 
arc at the pawl tip shall contact the periphery 
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of the shoulder in some one position permitted 
by the side play of the vertical armature. 

Gauge by eye. 

2 .38 Vertical Magnet Position (Figure 11 -
Callout D). 

(a) Minimum: With the vertical magnets 
electrically operated and with the vertical 
pawl engaged with the vertical tooth 
corresponding to each level, there shall 
be vertical movement of the shaft when 
a force sufficient to take up any pawl 
bearing play is a pp 1 i e d to the shaft 
alternately in an upward and downward 
direction (see section 1.04). 

Gauge by feel. 

Maximum: There shall be a gap between 
the top of the vertical dog and the under 
surface of the tooth not to exceed .010" 
with the shaft raised by hand so that the 
vertical pawl is resting against the casting 
(overthrow stop) see section 1.04. 

(b) With the magnets electrically operated, 
the vertical armature shall strike both 
magnet cores. This requirement is 
satisfactorily met if the space between 
the armature and the closest point on 
either core does not exceed .002" (see 
section 1.04). 

VERTICAL DOG (SEE SECTION 2.44) 

2.39 Horizontal Alignment of Vertical Dog 
(Figure 3 - Callout A). The tip of the vertical 
dog when unlatched shall ride within the 
notches in the vertical ratchet with shaft at 
rotary normal. 

Gauge by eye. 

2 .40 Ve rt i c a 1 Alignment of Vertical Dog 
(Figure 2 - Callout A). With the vertical 
magnets energized, the vertical dog shall 
drop in on all levels and may allow a perceptible 
drop (.003") in the shaft en some levels, but 
shall not allow a perceptible drop (.003") in 
the shaft on all levels (see section 1.04). 

Gauge by eye. 

Figure 12. 

,.------(A) 

OVEllTHllOW 
STOP 

VERTICAL PAWL 

Vertical pawl position. 

VERTICAL RATCHET 

Figure 13. Horizontal alignment 
of stationary dog. 

STATIONARY DOG (SEE SECTION 2.44) 

2 .41 Horizontal Alignment of Stationary Dog 
(Figure 13 - Callout A). The stationary dog 
shall be adjusted, in the slot in the vertical 
shaft, to clear the teeth of the shaft at the 
nearest point when the normal bracket is 
pressed against the normal post from the left; 
but the clearance shall not exceed maximum. 

Readj. Test 

.003,, .004'' 

NOTE: On switches that have only rotary 
operation (one level banks), the stationary dog 
shall normally engage the vertical tooth of the 
operative level by not less than half the 
thickness of the dog and not more than the 
total thickness of the dog. 

2 .42 Vertical Alignment of Stationary Dog 
(Figure 14 - Callout A). 

(a) The stationary dog shall not cause a 
rise and shall not allow more than a 
perceptible ( .003") drop of the shaft as 
it cuts in on at least one level. 

Gauge by eye. 

(Al 

STATIONARY 
DOG----++---, 

Figure 14. 

--~J-l-~ 
-- ,1' c 

'1~/ 
'~DOUBLE DOG 

SPRING 

VERTICAL DOG 

ROTARY DOG 

Vertical alignment 
of stationary dog. 
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OVERTHROW STOP---. 

VERTICAL 
PAWL----+-..JI 

VERTICAL. 
PAWL GUIDE-----' 

---VERTICAL 
RATCHET 

SHOULDER 

Ll"---VERTICAL 
RATCHET 

VERTICAL 
PAWL 

FINGER 

1---- ROTARY 
RATCHET 

Figure 15. Vertical pawl finger and vertical 
pawl guide clearance. 

(b) With the rotary magnets energized on the 
first rotary step, the shaft shall rest on 
the stationary dog so that the vertical dog 
will drop all the way in when pulled away 
from the shaft and released. 

Gauge by eye. 

2.43 Depth of Engagement of Stationary Dog 
(Figure 14 - Callout A). With the shaft on 
the second rotary step of any level and the 
double dog disengaged from the shaft. it shall 
be possible to move the shaft vertically. but 
this movement shall not exceed .010". On 
switches having rotary motion on 1 y. this 
requirement shall be checked with the shaft 
cut in on any step. 

2.44 Adjustment Note for Vertical and 
Stationary Dogs. In adjusting both the vertical 
and stationary dogs to meet requirements. 
bending of the dog with a double dog bender 
applied between the tip and the bend in the dog 
will cause a change only in the forward
backward position of the tip and the lateral 
(right and left) position of the tip. A combination 
of both applications may be required to meet 
specifications. 

VERTICAL PAWL GUIDE 

2.45 Clearance Between Vertical Pawl Finger 
and Vertical Pawl Guide (Figure 15 - Callout A). 
There shall be a clearance of minimum .010" 
between the vertical pawl finger and the 

8 

IA) 

ROTARY RATCHET 

Figure 16. Vertical pawl and vertical 
teeth clearance. 

vertical pawl guide just as the shaft starts 
to move vertically under the control of the 
vertical armature. 

Gauge by eye. 

NOTE: This requirement shall be met on all 
steps. 

2.46 Clearance Between Vertical Pawl and 
Vertical Teeth (Figure 16 - Callouts A and B). 
The pawl shall clear the vertical teeth as the 
shaft releases and shall clear the rotary hub 
when the shaft is up ten. 

Gauge by eye. 

VERTICAL OFF-NORMAL 
SPRING ASSEMBLY 

2.47 Definition of VON Spring Action. For 
the purpose of determining which springs are 
''breaks'' and which are ''makes''. the action 
of the VON springs shall be defined as follows: 
The springs are operated, "makes" make and 
"breaks" break when the shaft is at vertical 
normal. In this position the normal pin exerts 
a force on the off-normal lever which holds the 
springs operated. The VON springs restore as 
the shaft is raised off vertical normal. 

2 .48 Off-normal Spring A 1 i g nm en t. The 
springs shall be approximately parallel with 
the shaft with the switch at normal. 

Gauge by eye. 

2.49 Clearance Between Off-normal Lever 
Bushing and First Lever Spring (Figure 1 7 -
Callout A). 

(a) There shall be an easily visible clearance 
between the lever bushing and the first 
lever spring when the lever is held in its 
highest position. 

Gauge by eye. 

Figure 17. Vertical off-normal 
spring assembly. 
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(b) The clearance between the bushing and the 
first lever spring shall not be great 
enough to cause a bind between the normal 
pin and the off-normal finger which will 
prevent restoration of the shaft when it is 
released from the third rotary step of the 
first level. 

Gauge by eye. 

2.50 Clearance Between Lever Spring and 
Bushing of Adjacent Lever Spring (Figure 1 7 -
Callout B). Where a lever spring has an 
adjacent back contact, there shall be a minimum 
space of .002" between the lever spring and 
the bushing of the lever spring of an adjacent 
back contact assembly when the shaft is 
off normal. 

2.51 Contact Separation. The minim um 
contact separation shall be .008" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

2.52 Off-normal Lever Clearance. 

(a) First rotary step (figure 18 - callout A). 
The off-normal lever shall have .010" 
minimum clearance from the normal pin 
with the switch up one and in one and the 
lever held in its highest position. 

(b) Last rotary step (figure 18 - callout B). 
With the shaft on the last rotary step of 
the first bank level, the normal pin clamp 
shall clear the off-normal finger. 

Gauge by eye. 

2.53 Contact Pressure. 

(a) The contact pressure measured at the 
point of contact on each spring shall be 
minimum: 

(b) 

Readj. Test 

30 Grams 25 Grams 

The combined tension of the vertical 
off-normal springs shall not be sufficient 
to prevent the complete restoration of 
the shaft to vertical normal from any 
position between the first level and vertical 
normal. 

NOTE: Make contacts shall be checked 
for sufficient closure by noting that they 
are in mechanical contact when a gauge 
of .020" thickness is inserted between 
the clamp holding the normal pin to the 
shaft and the shaft bearing. 

NORMAL PIN 
CLAMP--

,----SHAFT SPRINC 
BRACl\ET 

---NOR"4AL PIN 

OFF-NORMAL 
Fl NCER 

Figure 18. Normal Pin clamp 
and related parts. 

ROTARY MAGNET 

2 .54 Rotary Magnet Position - Rotary Gauging 
(Figure 19 - Callout A). 

(a) The armature shall strike both magnet 
cores at the same time with the magnets 
electrically operated. This requirement 
is satisfactorily met if the space between 
the armature and the closest point on 
either core does not exceed .002'' (see 
section 1.04). 

(b) On switches using the solid double dog, 
the magnet shall be so located that when 
energized there shall be a space between 
the rotary dog and at least one of the first 
ten teeth on the fifth bank level as follows 
(see section 1.04): 

Minimum 
Maximum 

Readj. 

.005" 

.009'' 

Test 

.005" 

.011" 

(c) On switches using the double dog with the 
independent rotary detent (spring type), 
the magnets shall be so located that when 
energized there shall be minimum .004'' 
clearance between the tip of the spring 
and all of the first ten teeth of the fifth 
bank level and maximum .008'' clearance 
measured at the outer edge of the tooth 
on at least one of the first ten teeth of 
the fifth bank level (see section 1.04). 

ROTARY 
RATCHET 

-----ROTARY PAWL 

----ROTARY PAWL 
FRONTS TOP 

RADIAL FACE 
OF TOOTH 

$TOPPING FACE OF 
ROTARY DOG 

A) 

Figure 19. Rotary magnet and rotary pawl 
front stop positions. 
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Normal Pin Stop 

Double Dog 

Vertical Arntature Spg Adjusting Serey.· 

Rotary Pawl Guide Screw 

Rotary Pawl Front Stop Clamping Screw 

Rotary Pa,.·l Front Stop 

R'1tary Pawl Front Stop Adjusting Screw 

Bank Rod Nut 

Bu"y Key 

Lower Cover Plate 

Shaft Felt Oil Washer 
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11th Step Cam Spgs 

No. Plate Holder 
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Vertical Armature Clamp 
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ROTARY PAWL FRONT STOP 

2.55 Rotary Pawl Front Stop Position (Fig
ure 19 - Callout B). With the rotary magnets 
energized, the clearance between the rotary 
pawl and its front stop on the first, fifth and 
tenth rotary steps on the fifth bank level 
shall be as follows (see section 1.04): 

Minimum 
Maximum 

Readj. 

.002" 

.005'' 

Test 

.0015" 

.006" 

ROTARY INTERRUPTER SPRING 

2.56 Contact Separation. The rotary inter
rupter springs contact separation with the 
rotary magnets energized shall be adjusted 
for satisfactory operation under the specified 
operating conditions. Unless otherwise 
specified this separation shall be within the 
following limits, with the coils at approximately 
room temperature: 

When Used With Interrupter 
Relays . . • . . . . . . .010" Min., .016" Max. 

When Interrupting Own 
Circuits .....•••.. .014" ± .002" 

2 .5 7 Contact Pressure. The rotary inter
rupter springs shall have a contact pressure 
of 150 grams minimum, 300 grams maximum, 
measured at the end of the spring with the 
rotary magnets de-energized. 

VER TIC AL INTERRUPTER 

2.58 Contact Separation (Figures 20 and 21). 
The minimum contact separation shall be .008'' 
for make or break contacts unless otherwise 
specified. 

2.59 Contact Pressure (Figures 20 and 21). 
The vertical interrupter springs shall have a 
tension of minimum 150 grams measured at 
the end of the longer spring. 

VERTICAL INTERRUPTER 
SPRING ASSEMBLY 

INTERRUPTER SPRING 

Figure 20. Vertical interrupter spring 
assembly operated by vertical 
armature arm. 
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INTERRUPTER 
SPRING ---.J 

Figure 21. Vertical interrupter 
spring assembly. 

2.60 C 1 ear an c e Between Interrupter Arm 
Bushing and Interrupter Spring (Figure 21). 
With a break combination, there shall be 
perceptible clearance between the bushing and 
the main contact spring it engages; but this 
clearance shall not exceed .015" with the 
interrupter arm resting against the back stop. 

Gauge by eye. 

2.61 Interrupter Arm Play (Figure 21). The 
interrupter arm shall not bind on its bearing, 
and shall have perceptible side play not to 
exceed .015''. 

ROTARY OFF-NORMAL ASSEMBLIES 

2.62 Contact Separation. The minim um 
contact separation shall be .010" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

2 .63 Contact Sequence. Contacts shall break 
or make contact before the double dog drops 
in on the first rotary step. 

Gauge by eye. 

2 .64 Clearance Between Lever Spring Bushing 
and Rotary Hua and Cam Collar (Figure 22 -
Callout A). The cam collar and the cam spring 

CAM 
COLLAR 

LEVER 
SPRING 

BUFFER 
SPRING 

Figure 22. Rotary off-normal spring 
requirements. 
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bushing, and the rotary hub and the cam spring 
bushing shall not touch. 

Gauge by eye. 

2.65 The following is the adjustment with the 
shaft on the first rotary step of any level: 

(a) Lever springs shall be adjusted to have 
a tension of 20 grams minimum against 
their back contacts or the lever spring 
adjacent to it toward the cam. 

NOTE: This tension shall be measured 
midway between the bushing and contact 
or at the form in the case of a make 
before break assembly spring. 

(b) A stop spring, when used, shall touch 
the bushing of the adjacent lever spring 
and clear the cam. 

Gauge by eye. 

(c) Make contacts shall have a contact 
pressure of 20 grams minimum measured 
midway between the bushing and contact 
of the lever spring. 

(d) When two or more adjacent make contact 
assemblies are used, there shall be a 
clearance between one lever spring and 
the bushing of the lever spring of the 
adjacent make assembly. 

Gauge by eye. 

2.66 Break Contact Pressure. Break contacts 
shall have a minimum contact pressure of 
20 grams. 

COMBINED ROTARY OFF-NORMAL 
AND ELEVENTH STEP CAM SPRINGS 

2.67 Roller and Cam. 

(a) The roller shall be free on its bearing. 
The roller bracket shall not touch the 
rotary hub. 

(b) The roller spring shall be tensioned to 
bear lightly on the mounting bracket 
when the shaft is normal. 

(c) The cam shall be set so that it engages 
the roller fully on the tenth vertical step 
and shall not touch the bottom bearing 
bracket when the shaft is normal. 

(d) There shall be a clearance between the 
roller spring and the buffer of the first 
lever spring when the cam springs are 
normal, except where the first spring 
in the combination is a make contact. 
In this case the first lever spring shall 

be lightly tensioned against the roller 
spring. 

Gauge by eye. 

(e) With the rotary magnets energized on 
the 10th rotary step, there shall be a 
perceptible clearance between the roller 
and the 11th step cam. Check this require
ment on the 1st and 10th levels. 

Gauge by eye. 

(f) With the rotary magnets energized on the 
11th rotary step, there shall be a minimum 
clearance of .010" between springs on 
adjacent sets. Check this requirement 
on the 1st and 10th levels. 

(g) There shall be a clearance between the 
roller and the cam before the first rotary 
step. Check this requirement on the 1st 
and 10th levels. 

2 .68 Springs. 

(a) The minimum contact separation for all 
make or break contacts shall be .006". 

(b) The minimum contact pressure shall be 
25 grams for break contacts and 15 grams 
for make contacts. 

(c) "Break make" combinations must show 
a minimum clearance of .006'' between 
''break'' contacts before the "make'' 
contacts close. 

(d) The spring c om b in at ion shall be so 
adjusted that the "break" springs break 
approximately simultaneously. Any 
variation must be such that the springs 
break in sequence, commencing with the 
break nearest the roller spring. The 
"make" springs shall close approximately 
simultaneously. 

Gauge by eye. 

(e) Where combined rotary O.N .S. and 11th 
step cam springs are fitted, the pressure 
on the break contacts of the 11th step 
cam springs shall not be relieved when 
the rotary O.N .S. operate - i.e., there 
shall be a clearance between the buffer 
in the first lever spring of the 11th step 
cam springs and the last spring of the 
rotary O.N .S. 

Gauge by eye. 

NOTE: The rotary O.N.S. shall meet 
requirements (a) and (b) on the first 
rotary step. These springs may have 
additional motion on the second step, but 
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LEVER SPRING 
STUD------. 

----CAM COLLAR 

CAM SET SCREWS 

Figure 23. Clearance between lever 
spring bushing and rotary hub 
and cam collar. 

this motion shall not completely remove 
the clearance mentioned in the preceding 
paragraph. 

TENTH OR ELEVENTH STEP CAM SPRINGS 

2 .6 9 Clearance Between Lever Spring Bushing 
and Rotary Hub and Cam Collar (Figure 23 -
Callout A). 

(a) There shall be a clearance between the 
closest point on the cam collar and the 
spring stud which engages the cam, but 
this clearance shall not exceed 5 I 64". 

Gauge by eye. 

(b) With the shaft at vertical normal, there 
shall be clearance between the rotary 
hub and the spring bushing which engages 
the cam, but this clearance shall not 
exceed 1/16". 

Gauge by eye. 

2. 70 Contact Separation. The minimum 
contact separation for make or break contacts 
shall be: 

Readj. Test 

. 006" .005" 

2.71 Lever Spring and Bushing Clearance on 
Two Adjacent Break Combinations (Figure 24 -
Callout B). Where there are two or more 
adjacent break combinations there shall be 
minimum space of .002'' between each lever 
spring and the bushing of the lever spring in 
the adjacent break combinations. 

Gauge by eye. 

2.72 Cle a ran c e Between Cam and Lever 
Spring Bushing. 

(a) There shall be a clearance between the 
cam and bushing when the shaft is on the 

14 

LEVER SPRINGS 

(a)---. 

(") 

STUD OF FIRST LEVER SPRING 

Figure 24. Cam spring assembly 
relation to cam. 

rotary step preceding the one on which the 
springs are to operate. 

(b) On levels on which the cam is not to 
operate the cam springs, there shall be 
clearance between any point on the cam 
spring assembly and the closest point on 
the cam. 
Gauge by eye. 

2. 73 Spring Tension and Contact Pressure. 

(a) Make or break springs shall have some 
follow when making or breaking contact. 

(b) Normally closed contact springs of make 
before break combinations shall have a 
pressure of 45 grams minimum measured 
at the end of the longer spring. 

(c) Lever springs shall each be tensioned 
against their back contact or against the 
adjacent lever spring in the direction of the 
cam with a tension of minimum 20 grams 
measured midway between the bushing 
and contact. 

(d) Make combinations shall have a minimum 
contact pressure of 20 grams when made. 

2.74 Latching Type Cam Springs Assembly . 

(a) With the rotary magnet energized with 
the wipers on the 10th step, there shall 
be space between the cam and the latching 
spring. 

(b) When stepping the shaft electrically, the 
cam shall not latch on the 10th step. 

(c) With the shaft at rest on the 11th step 
and the rotary armature at normal, the 
latching spring shall latch the latch lug 
freely and shall be tensioned 1ight1 y 
against the latch lug bracket. 

(d) With the play in the shaft (in rotary 
normal position) taken up by applying 
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pressure at the right of the normal finger 
opposite the normal post and the latching 
spring unlatched, the releasing portion 
of the cam shall just clear the latching 
spring. 

NORMAL POST SPRINGS AND CAMS 

2. 75 Position of Normal Post Cam Teeth. 
Operating cams are numbered from top 
downward. They shall be formed out at right 
angles to and extending approximately 1I16" 
from the side surface which forms their base. 

NOTE: In general, it will be necessary to Jse 
forming tool H-47202-1 or H-882979-1 to 
satisfactorily meet this requirement. 

2. 76 Normal Post Cam Play. The cams shall 
have noticeable but not more than .008" play 
on the normal post and the shaft spring bracket 
assembly. 

Gauge by eye and feel. 

2.77 Position of Normal Post Spring 
Assembly. The level operating cams shall 
strike the roller of the normal post cam roller 
spring in approximately the center. 

NOTE: This adjustment shall be made by 
rotating the normal post spring mounting 
bracket on the normal post. 

2. 78 Spring Alignment. The springs shall be 
approximately parallel with the shaft when 
the switch is viewed from the front. 

2. 79 Relation of Normal Post Cam to Rollers. 

(a) With the shaft on the step preceding, or 
succeeding (except when springs operate 
on the "O" level) that on which springs 
are to operate, the normal post spring 
roller may contact the cam, but #1 spring 
shall not move when a light pressure is 
applied to either side of the cam to take 
up the play between it and the normal 
post. When the first contact is a break 
contact, there shall be a separation of 
minimum .002'' between the roller spring 
and the buffer on the #2 spring when a 
light pressure is applied to either side 
of the cam to take up the play between it 
and the normal post. 

(b) On any level where the pile -up is not 
operated, the roller spring roller may 
touch the flat side of the cams but the 
pressure shall be less than 5 grams. 

2 .80 Contact Pressure. 

(a) Single contact make or break springs 
shall have a contact pressure ofminimum 
20 grams, maximum 30 grams. 

NOTE: When a single make on one or 
both spring pile-ups is used, contact 
pressure shall be minimum 25· grams, 
maximum 35 grams. 

(b) Twin contact make or break springs shall 
have a contact pressure of minimum 
25 grams, maximum 35 grams. 

NOTE 1: A make spring shall be consid
ered to meet this requirement if the make 
contact has a follow of minimum .020''. 

NOTE 2: The two pairs of twin contacts 
shall make or break within .003" of each 
other. 

Gauge by eye. 

2.81 Contact Separation. The contact 
separation shall be minimum .008' ',maximum 
.020" for make or break contacts. 

NOTE: This requirement shall be met with 
the play (between the normal post and the 
cam taken up in a direction to decrease the 
contact gap) being checked by applying a 
light finger pressure on the side of the cam, 
unless the two opposed spring assemblies 
always operate together. 

2 .82 Contact Sequence. Break contacts shall 
break before make contacts make. 

Gauge by eye. 

2.83 Spring Tension. The combined tension 
of the operating springs shall be great enough 
to assure the springs returning to normal 
position, but not great enough to prevent the 
shaft returning to normal from the first level 
above that on which normal post springs are 
to operate. 

RELEASE CONTACT SPRINGS 

2 .84 Contact Separation and Sequence. 

(a) The release contact springs shall not 
break when the release armature pin 
strikes the double dog, but there shall not 
be a gap between the lever spring and the 
closest point of the bushing on the release 
armature arm larger than: 

Readj. Test 

.004" .006" 

(b) Make contact springs shall make contact 
just after the rotary dog clears the teeth 
on the rotary shaft. 

Gauge by eye. 
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(c) Make or break contacts shall have a 
contact separation of minimum .008". 

(d) On make before break assemblies, the 
break contact shall break contact just 
after the rotary dog clears the teeth on 
the rotary shaft. 

Gauge by eye. 

(e) The stop spring shall not interfere with the 
normal operation of the contact springs. 

(f) The stop spring shall have approximately 
1I64'' clearance between the tip of the stop 
spring and the release armature when the 
release armature is in the non-operated 
position. 

Gauge by eye. 

2.85 Spring Tension and Contact Pressure. 

(a) The tension of lever springs shall not 
interfere with the release of the switch 
when the release armature is slightly 
retarded. 

(h) Lever springs having a back contact shall 
be tensioned to have a minimum back 
contact pressure of 20 grams measured 
at the end of the lever spring. 

(c) "Make before break" break contacts shall 
have a minimum contact pressure of 
40 grams measured at the contact. 

BANKS AND WIPERS 
(LINE AND PRIVATE) 

2 .86 Position of Banks. The bank rod collar 
assemblies shall secure all banks in place 
and the topmost bank shall be in contact with 
at least one of the two bank rod assembly 
locating shoulders. 

Gauge by eye and feel. 

2.87 Wiper Tip Form. The tips of the wipers 
shall not be changed from their original form 
(see figures 25 and 26). 

2 .88 Position of Wiper Tips on Bank Contacts. 
The wipers shall overlap the end of each 
associated bank contact by at least 1/16". 
This requirement shall be checked on the 
first and tenth contacts of the lowest bank 
level with which the wiper makes contact 
(see figure 2 7). 

Gauge by eye. 

2.89 Vertical Alignment of Wiper Springs. 
The wiper springs shall be approximately 
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in vertical alignment with each other at their 
tip ends (see figures 25 and 26). 

Gauge by eye. 

2 .90 Wiper Position. The wiper assembly 
shall be approximately at right angles to the 
switch shaft SQ that the upper and lower wiper 
tips will rest at approximately equal angles 
on the bank contacts (see figure 27). 

Gauge by eye. 

2 .91 Wiper Spring Tension. The wiper springs 
of each assembly shall be tensioned so that 
when the pressure of one spring in the pair 
is removed from the other, both springs shall 
have a follow of at least 3/32" and one of them 
not more than 9/64" (see figures 30, 31 and 32). 

Gauge by eye. 

2.92 Normal Position of Wiper Tips. 

(a) The wiper springs shall be approximately 
7 I 64" apart at the point where the straight 
portion of the spring forms into the hub 
end. At that point there should be a sharp 
bend in the spring and the two springs 
should con v e r g e in an approximately 
straight line to the ends of the insulator 
(see figures 27 and 28). 

(b) Unless otherwise specified, the springs 
of all two conductor wipers shall be 
adjusted to have separation at their tip 
ends as follows (see figures 25 and 29): 

(c) 

(d) 

Minimum 
Maximum 

Readj. 

.009" 

.015" 

Test 

.007'' 

.01 7" 

Unless otherwise specified, the springs 
of all single conductor wipers shall touch 
at their tip end. There shall be a minimum 
of .005" and maximum of .015" clearance 
between one of the springs and the 
associated insulator at the bend of the 
spring nearest the end of the insulator. 
This gauging is taken with the insulator 
held together against the other spring 
(see figures 26 and 29). 

Gauge by eye. 

The tension of the springs, when on the 
banks, should be entirely against the bank 
contacts and not against each other through 
the separating insulator (see figure 27). 

Gauge by eye. 

(e) Only the tips of the wipers shall rest on 
the bank contacts (see figure 27). 

Gauge by eye. 
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(f) 

(g) 

The wipers shall center on the fifth or 
sixth contacts of the first and tenth levels. 
If, when placed on the first and tenth 
contacts of these levels, the wipers do not 
center approximately, they shall rest 
either as far to the right of the center 
on the tenth as they do to the left of the 
center on the first; or they shall rest as 
far to the left of the center on the tenth 
as they are to the right of the center on 
the first. 

Gauge by eye. 

The centerline between the tips of the 
springs on the wiper assembly shall 
coincide within ± 1I64" with the centerline 
of the fifth contact level (unless otherwise 
specified below) of the associated bank, 
when the wiper is about to cut in on the 
first contact of that level. 

Gauge by eye. 

NOTE 1: This requirement shall be met 
on the operating level on switches designed 
to operate on one level only. 

NOTE 2: This requirement shall be met 
on the eighth level, in case of the upper 
wiper, and the third level, in case of 
the lower wiper, on those switches which 
operate only five vertical levels. 

(h) The centerline between the tips of the 
springs on the wiper assembly shall 
coincide within ± 1I64" with the centerline 
of the contact specified in the above 
requirement when the wiper is about to 
return onto the tenth contact of that level 
except as noted below. 

Gauge by eye. 

NOTE: This requirement need not be met 
by wipers on switches which have cam 
springs adjusted to operate on the tenth 
rotary step, or by wipers associated with 
either eleven contact banks, or banks 
having the center insulator extended to 
the eleventh rotary step. 

(i) With the play between the shaft restoring 
spring bracket and the left side of the 
normal post taken up by applying a light 
pressure to the shaft restoring spring 
bracket near the normal post, the wipers 
shall not touch the banks when moving 
vertically. 

Gauge by eye. 

VERTICAL WIPERS AND BANKS 

2.93 Horizontal Alignment of Wiper. The 
centerline of the vertical wiper shall be 

approximately at right angles to the shaft 
(see figure 33). 

Gauge by eye. 

NOTE: In assembling or adjusting the wiper, 
the tip shall not be changed from its o.riginal 
form. 

2 .94 Vertical Bank Position. The vertical 
bank shall be mounted with its centerline 
approximate 1 y parallel to the shaft (see 
figure 33). 

Gauge by eye. 

2 .95 Wiper Position on Contact. 

(a) Only the tip of the wiper shall rest on 
the bank contacts (see figure 34). 

Gauge by eye. 

(b) With the shaft in position to cut in on any 
level, the centerline of the vertical wiper 
shall not be more than 1I32" above nor 
more than 1/64" below the centerline of 
the vertical bank contact corresponding 
to that level (see figure 33). 

Gauge by eye. 

(c) With the shaft on the first vertical step 
and held in the rotary position in which 
the wiper back-stop just lifts the wiper 
spring from the associated vertical bank 
contact, the end of the vertical spring and 
the vertical bank contact shall overlap 
by at least 5/64". 

Gauge by eye. 

NOTE: This requirement will be met if 
the back edge of the wiper spring shoe 
is approximately in alignment with the 
end of the vertical bank contact. In 
checking this requirement the shaft should 
be held at a point above the top bearing. 

2.96 Wiper Tension. Vertical wipers shall 
be tensioned against the bank contact (within 
the following limits) measured at the offset 
in the wiper between the straight portion and 
the tip. 

Minimum 
Maximum 

Readj. 

30 Grams 
45 Grams 

Test 

25 Grams 
50 Grams 

With the shaft on the first rotary step of any 
level the tip of the vertical wiper shall clear 
the bank contact (see figures 34, 35 and 36). 
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2.97 Clearance Between Back-Stop and Wiper 
Spring. The end of the back-stop of the vertical 
wiper shall clear the wiper spring with the 

shaft at rotary normal on all levels (see 
figures 34 and 36). 

18 

Gauge by eye. 

WIPER TIP SEPARAT:ON MIN. 009 11 MAX. 015 11 

I 
INSULATOR POSITION 

WIPER FOR 200 POINT BANK (2 CONDUCTORS) 

EITHER SIDE 
INSULATOR POSITION 
MIN. CLEARANCE .005 11 __ _. 

MAX. CLEARANCE .015 11 

Figure 25. 

WIPER TIPS TOUCHING 

WIPER FOR 100 POINT BANK (SINGLE CONDUCTOR) 

Figure 26. 

WIPER TIPS 
ALIGNED VERTICALLY 

WIPER TIPS 
ALIGNED VERTICALLY 

APPROXIMATELY 7 /64 
II BANK CONTACT 

_j 

WIPER TIPS OVERLAP 
BANK CONTACTS 1/16 11 

WIPER SPRING TIP POSITIONING 
AND ALIGNMENT TO BANK 

Figure 27, 
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BEND HERE TO ADJUST FOR 7/64 11 SPACE 
AT FORM OF WIPER SPRING 

Figure 28. 

BEND HERE TO ADJUST TIP 
SEPARATION AND END ALIGNMENT 

PLIERS H-881637-1 

Figure 29. 
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TENSION REMOVED 
FROM UPPER SPRING 

~.: __ _ 
LOWER SPRING FOLLOWS 
MIN. 3/32 11 MAX. 9/6411 

Figure 30. 

,UPPER SPRING FOLLOWS 
MIN. 3/32" MAX. 9/64" 

TENSION REMOVED 
FROM LOWER SPRING 

Figure 31. 

ADJUST TENSION 
HERE TO HERE 

Figure 32. 
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0 

VERTICAL 
BANK 

LOOSEN SET SCREW TO ADJUST WIPER 
ALIGNMENT WITH SHAFT AND BANK, RETIGHTEN 

Figure 33. 

VISIBLE CLEARANCE 

WIPER SPRING 
CHECK TENSION HERE 

WIPER TIP 

Figure 34. 

SPRING ADJUSTING TOOL DRG. 7066 

Figure 35. 

VERTICAL WIPER 

SPRING ADJUSTING TOOL DRG. 7066 

Figure 36. 
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FIELD INSPECTION 

AND ADJUSTMENT OF 

STROW GER 

1. GENERAL 

1.01 This adjustment specification covers the 
mechanical adjustment of the Strowger switch 
and is intended for field use only. Special 
adjustments, if required are noted on the AH 
adjustment sheets furnished with the job and 
supersedes the requirements of the adjustment 
specification contained herein. 

1.02 Inspection Values. It will be noted that 
test and readjm'ltment values are listed for 
several of the adjustments in this specification. 
For inspection purposes, test values only, 
should be considered. If readjustment is 
required (adjustment outside of test limits), 
the readjustment values should be used. 

Several adjustments in this specification are 
followed by the notation "gauge by eye". The 
intent of this notation is to establish a toler
ance of ± .005" or ± 50% whichever is smaller, 
without imposing an unnecessary cost burden 
that would result from checking to these 
tolerances with thickness gauges. 

1.03 In adjustments that require measure -
ments with thickness or gram gauges, the 
following points should be considered. 

(a) Thickness gauges must be clean and free 
of corrosion. 

(b) Gauges must be of sufficient accuracy so 
as not to cause erroneous readings. 

(c) Personnel using the gauges should be 
reasonably well trained in the techniques 
involved in "feeler" and gram gauge 
measurements. Care and good judgement 
in making these measurements will tend to 
eliminate unnecessary and costly readjust
ments. 

1.04 CAUTION: When checking any require
ments involving the electrical operation of the 
vertical, rotary or release magnets, do not 
operate these magnets more often than neces
sary. Repeated or prolonged operation of 
these magnets will cause a temperature rise 
sufficient to adversely affect the checking of 
some requirements. Final inspection of these 
requirements should be made when the magnet 
temperatures are not appreciably above room 
temperature. 

SWITCHES 

1.05 IMPORT ANT: The sequence of adjust
ments in this adjustment specification (CA-139) 
should be followed in the order given, to avoid 
upsetting any adjustments previously made on 
the switch. 

1.06 Make Busy. Operate the busy key while 
the switch is idle. This busies the switch to 
normal traffic. 

1.07 Vertical normal position of the shaft is 
that position in which the normal pin clamp is 
resting upon the upper shaft bearing. 

1.08 Rotary normal position of the shaft is 
that position in which the normal pin is in 
contact with the shaft spring bracket. 

1.09 Definition of Spring Assemblies. For 
the purpose of determining which combination 
are ''breaks'' and which are ''makes'', the 
action of the assemblies shall be defined as 
follows: An assembly is restored when there 
is no external force applied to it. Contacts 
that are closed in the restored position shall 
be called "breaks" while those that close 
when the assembly is operated shall be called 
"makes". Both the VON and RON assemblies 
are operated and the combined RON and 11th 
step cam spring assembly is restored, when 
the switch shaft is at normal. 

1.10 Cleaning and Lubrication. For the clean
ing and lubrication of the various Strowger 
switch parts, refer to Automatic Electric 
Technical Bulletins 175-505 and 175-506 
(Lubrication of Automatic Switching Equipment, 
and Bank Contact Cleaning Procedure). 

2. INSPECTION AND ADJUSTMENT 

2 .01 The location and nomenclature of the 
various component parts of Strowger switches 
are illustrated in figures 1 and 2. 

BUSY KEYS 

2 .02 Cam Spring - Cam Alignment. The 
cam spring shall contact the cam the full 
width of the cam surface. 

Gauge by eye. 

2 .03 Spring Follow (Contact Pressure). 

(a) Make and break springs shall have .015" 
minimum follow. 

1 
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2 

VERTICAL 
MAGNET 
HEEL PIECE 

VERTICAL 
INTERRUPTER 
SPRINGS 

ROTARY ARMATURE 
BEARING PIN 

ROTARY ARMATURE 
CLAMP (UPPER) 

ROTARY ARMATURE 
CLAMP (LOWER) 

ROTARY 
BEARING 

NORMAL POST SPRINGS 

LINE WIPER 

Figure 1, Strowger Switch (Left Hand View). 
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HELICAL SHAFT 
RESTORING SPRING 

DOUBLE DOG SPRING 

VERTICAL ARMATURE 
SPRING ADJUSTING""' '\ 

SCREW ""' 

DOUBLE DOG~ 

ROTARY PAWL 
GUIDE SCREW 

III!!. 
STEP CAM 

BUSY KEY 

LOWER COVER PLATE 

LOWER BEARING 

VERTICAL BANK 

RELEASE ARMATURE SPRING 

VERTICAL MAGNET 
LOCKING SCREWS 

RELEASE ARMATURE SPRINGS 

CORD HOLDER 

Z RELAY 

VERTICAL ARMATURE 

VERTICAL ARMATURE 
BEARING PIN 

VERTICAL ARMATURE CLAMP 

ROTARY MAGNET 

VERTICAL ARMATURE 
RETRACTILE SPRING 

DOUBLE DOG BEARING 
PIN CLAMP 

ttTH STEP CAM SPRINGS 

NO. PLATE HOLDER 

Figure 2. Strowger Switch (Right Hand View). 
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Gauge by eye. 

(b) For twin contact assemblies, make and 
break springs shall have .020" minimum 
follow. 

Gauge by eye. 

NOTE: On make before break combina
tions, the break spring need not meet the 
follow requirement but shall have a con
tact pressure of minimum 50 grams. In 
any spring pile-up, all break contacts 
except the break of a make before break 
combination, shall open before any make 
contacts close. 

Gauge by eye. 

2 .04 Cam Spring - Cam Slot Clearance. With 
the busy key at normal and one side of the 
formed end of the cam spring resting against 
the cam slot, there shall be minimum per
ceptible maximum .020'' clearance between 
the other side of the formed end of the cam 
spring and the cam slot. When the first 
spring is a cam spring, the clearance will 
not be required but the tension of the cam 
spring against the cam shall not exceed 120 
grams measured at the end of the spring. 

Gauge by feel. 

2.05 Clearance Between Springs and Frame. 
There shall ·be minimum .010" clearance be
tween all springs and the flat side of the frame, 
and the last spring of the pile-up and the end 
of the f~~me. 

Gauge by eye. 

2 .06 Clearance Between Cam Spring and Sec
ond Moving Spring Buffer. With the busy key 
at normal, there shall be minimum perceptible 
clearance between the cam spring and the 
buffer of the second moving spring. 

Gauge by eye. 

2 .07 Contact Closure. When twin contact 
springs are used, the two pairs of twin contacts 
shall make or break within .003" of each other. 

Gauge by eye. 

NOTE: A pair of contacts consists of one of 
the contacts of a lever spring and one of the 
contacts of a break or make spring. For 
example, a make combination consists of two 
pairs of contacts. 

SHAFTS 

2 .08 Freedom of Shaft to Return to Rotary 
Normal. The shaft shall return to its rotary 
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normal position when released mechanically 
from contact No. 11. 

Gauge by eye. 

2 .09 Freedom of Shaft to Return to Vertical 
Normal. The shaft shall be sufficiently free 
from bind in its bearings to restore vertically 
from rest at any non-cut in position by its 
own weight, with the off-normal lever finger 
fully depressed manually. 

Gauge by eye and feel. 

SHAFT RESTORING SPRING 

2 .10 Shaft Restoring Spring Tension. 

(a) The helical spring should be wound to the 
following number of turns to assure proper 
stepping action as well as positive restora
tion. 

No. 
of Rotary 

Turns Wipers Re adj Test 

2 1-1/2 1-1/2 to 2 

3 1-3/4 1- 3 I 4 to 2-1 I 4 

4 2 2 to 2-1/2 

NOTE: The above number of turns should 
result in a return torque that, when the 
switch is assembled with its associated 
bank or banks, the shaft will restore to 
rotary normal, from the 2nd rotary step 
of the 1st bank level against a force of 
100 grams applied to the radial face of 
the rotary tooth with which the rotary 
dog is engaged at a point below the dog. 

(b) On switches equipped with cup shaft 
springs, the spring shall be wound to 
have sufficient torque to restore the shaft 
to rotary normal from the 2nd rotary step 
of the 1st bank level against a force of 100 
grams applied to the radial face of the 
rotary tooth with which the rotary dog is 
engaged at a point below the dog. In no 
case shall the number of turns exceed 
3-1/2. 

(c) On switches equipped with vertical wipers, 
the spring shall have sufficient tension to 
hold the normal pin firmly against the 
normal stop during vertical stepping. 

2 .11 Shaft Restoring Spring Bracket Posi
tion. With the shaft at normal, restoring 
spring shall have sufficient downward tension 
so that the shaft spring bracket will seat 
against the normal pin clamp when released 
from its maximum vertical position. 
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Gauge by eye. 

VERTICAL ARMATURE SIDE PLAY 
AND SPRING TENSION 

2 .12 Vertical Armature Play. The vertical 
armature shall not bind nor have more than 
.012" side play. 

Gauge by eye and feel. 

2 .13 The vertical armature retractile spring 
shall be adjusted for satisfactory operation 
under the specified operating conditions. A 
tension of 250 to 400 grams measured at the 
adjusting screw is suitable for most switches. 
Some switches may require higher or lower 
values, usually due to the circuit conditions 
under which the magnets must function, but 
the tension shall not be less than 150 grams. 
This tension may be adjusted by means of the 
adjusting screw. 

ROT ARY ARMATURE POSITION 
AND SPRING TENSION 

2 .14 Rotary Armature Play. The rotary 
armature shall not bind nor have more than 
. 003" vertical play. 

Gauge by eye and feel. 

2 .15 Rotary Armature Position. The rotary 
armature (in its non-operated position) shall 
overlap a minimum of two-thirds the diameter 
'of the back stop. 

Gauge by eye. 

2.16 Rotary Armature Retractile Spring. The 
rotary armature rectractile spring shall be 

DOU•U DOG 
aPIUNG---....._ 

ROTARY 
DOG----' 

RELEASE 
LINK 

ROTARY PAWL 
PRONTSTOP 

ADJUSTING SCREW 

(SOLID TYPE DOUBLE DOG) 

adjusted for satisfactory operation under the 
specified operating conditions. A tension of 250 
to 400 grams measured at the adjusting screw is 
suitable for most switches. Some switches may 
require higher or lower values, usually due to 
the circuit conditions under which the magnets 
must function, but the tension shall not be less 
than 150 grams. This tension may be adjusted 
by means of the adjusting screw. 

DOUBLE DOG PLAY, SPRING TENSION 
AND ALIGNMENT 

2.17 Double Dog Play (Figure 3 - Callout A). 
The double dog shall not bind nor have more 
than .002" vertical play. The bearing pin 
clamping screw shall be tightened to a torque 
of minimum 12, maximum 15, in. lbs. 

2.18 Depth of Engagement of Vertical Dog 
(Figure 4 - Callout A). 

(a) Solid type (one piece) double dog. With 
the shaft at rotary normal and off vertical 
normal and the double dog disengaged from 
the release link, it shall be possible to 
raise the shaft without moving the vertical 
dog, but the dog shall move when the rise 
of the shaft exceeds .O 10" . 

(b) Independent rotary detent (spring type) 
double dog. With the shaft at rotary 
normal and off vertical normal and the 
double dog disengaged from the release 
link, there shall be no play of the shaft 
without moving the vertical dog. 

2 .19 Alignment of Double Dog Spring (Figure 
5 - Callout B). 

(a) The doub~~ dog spring shall be free from 
unnecessary bends and shallhavenotmore 

•EARING PIN CLAMP 

RELEASE 
LINK 

IP'""'l~M-- ROTARY PAWL 
'RONTSTOP 
LOCK SCREW 

ROTARY PAWL 
PRON TS TOP 

ADJUSTING SCREW 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 3. Double Dog and Rel~ted Parts. 
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DOUBLE DOG 
SPRING 

Vl!:RTICAL 
DOG 

Figure 4. Depth of Engagement of Vertical Dog. 

DOUBLE DOG SPRING 

Figure 5. Alignment of Double Dog Spring. 

than .025" bow. The vertical center line 
of its broad surface shall be approximately 
parallel to the shaft. 

Gauge by eye. 

(b) On switches equipped with either the solid 
double dog or the independent rotary de
tent (spring type) double dog with a punch 
mark on the lower edge of the vertical dog, 
the vertical center line of the double dog 
spring shall be aligned with this punch 
mark. 

2 .20 Double Dog Spring Tension. With the 
double dog disengaged from the release link, 
the double dog spring on all switches shall be 
tensioned to meet the following requirements 
(see also section 2 .21). Tension is to be 
measured at a point on the spring just above the 
double dog. 

Readj Test 

MINIMUM 250 Grams 250 Grams 

MAXIMUM 350 Grams 375 Grams 

2 .21 Non Standard Rotary Stepping on S01id 
Dog Equipped Selector Switches. 

6 

(a) To control pressure sensitive non standard 
rough stepping appearing. in the specified 
double dog spring pressure region, the 
spring pressure may be reduced for 
smoothest rotary stepping below the 250 
grams specified in section 2 .20. In no case 
shall this pressure be reduced below 125 
grams. 

(b) lf adjustment (a) is used and rough step
ping persists, then the rotary magnets must 
be readjusted per section 2 .55 (b) with the 
following special limits inserted therein: 

Readj Test 

MINIMUM .002" .002" 

MAXIMUM .005" ,006" 

If this (b) adjustment is used, the double dog 
spring tension limits specified in section 2.20 
should be re-applied. 

2.22 Rotary Dog Alignment (Figure 6). 

(a) On switches using the solid double dog, 
the stopping face of the rotary dog shall 
engage approximately flat with the radial 
face of the rotary teeth. On switches 
using the double dog with the independent 
detent (spring type) the end of the detent 
spring shall be approximately pa,-allel 
with the radial face of the rotary teeth 
(callout A). , 

~-~--

Gauge by eye. 

(b) On switches using the double dog with the 
independent rotary detent (spring type), 
the detent spring shall be tensioned against 
its stop with a minimum of 30 gr'ams, 
maximum 60 grams. 

(c) With the shaft on the 5th rotary step of 
the 5th level (magnets de-energized), the 
tip of the detent spring shall rest in the 
bottom of the rotary tooth. With magnetb 
de-energized there shall be no more than 
.002'' maximum clearance between the de
tent spring and its stop (callout B). 

2 .23 Rotary Dog Vertical Alignment. The 
rotary dog shall be aligned vertically with 
the shaft teeth so that with the rotary dog resting 
on the crest of a shaft tooth, a .002'' gauge 
will not enter between the tip of the rotary 
dog and the shaft tooth. 

NOTE: Do not bend the rotary dog to meet 
this adjustment. 

If the condition is other than specified, it is 
an indication that either or both the rotary 
hub and the rotary dog need replacement. 
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ROTARY DOG 

(SOLID TYPE DOUBLE DOG) 

SPRING DETENT STOP 

SPRING DETENT 

(SPRING DETl!:NT TYPE DOUBLE DOG) 

Figure 6. Rotary Dog Alignment. 

2 .24 Double Dog Contact Springs. 

(a) With the double dog riding over the notches 
in the vertical ratchet or over the tips of 
the rotary teeth, the double dog contaet 
springs shall not make contact. 

(b) The double dog contact springs shall make 
contact just before the double dog is 
latched by the release link, and there 
shall be perceptible follow in the make 
contact spring. 

ROTARY PAWL AND ROTARY PAWL 
ALIGNMENT 

2.-25 Rotary Pawl Play (Figure 7 - CalloutB). 
The rotary pawl shall be free from bind. 

Gauge by feel. 

2 .~6 Rotary Pawl Spring (Figure 7 - Callout 
A). The opening in the loop of the pawl spring 

191-----

ROTARY 
ARMATURE --e,,_..1--

ROTAlll.Y PAWL 

ROTARY PAWL 
GUIDE 

1----<D> 

after it is attached to the pawl shall not exceed 
5/64". 

Gauge by eye. 

2.27 Vertical Position of Rotary Armature 
(Figure 7 - Callout D). With the rotary 
armature in its non-operated position, the 
rotary pawl shall entirely overlap the en,~ of 
the rotary pawl guide. The overlap of the 
rotary pawl guide may be changed by shifting 
the rotary armature pins. 

Gauge by eye. 

2 .28 Rotary Pawl Alignment. The rotary pawl 
shall strike the shaft hub squarely when the 
rotary armature is operated manually. 

(a) The tip edge of the pawl shall be parallel 
with a vertical plane tangent to the shaft 
hub at the point where the pawl contacts 
with the hub (figure 8 - callout A). 

Gauge by eye. 

(b) The tip of the pawl shall be parallel with 
a radial plane through the base of the last 
vertical notch in the hub. Both of these 
conditions shall be checked with the shaft 
cm the last rotary step of the 9th or 10th 
(or in case of single level switches, the 
operating) level (figure 9 - callout A). 

Gauge by eye. 

2.29 Rotary Pawl Guide Position. With the 
shaft in any rotary off-normal position (be
tween 1 and 10) the tip of the rotary pawl 
shall strike the notch behind the 8th tooth 
(counting from the :r:otary dog) within the 
following limits (figure 10 - callouts A and B). 

(a) It shall never strike the radial face of any 
tooth. 

Gauge by eye. 

(b) It shall strike the base of the notch or 

ca>-----

ROTARY 
ARMATURE --e.,......1--., 

ROTAlll.Y PAWL 

ROTARY PAWL 
GUIDE 

1----<Dl 

ROTARY 
TEETH 

ROTARY DOG 
SPRING DETENT 

(SOLID TYPE DOUBLE DOG) (SPRING DETENT TYPE DOUBLE DOG) 

Figure 7. Rotary Armature find Related Parts. 
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ROTARY 
PAWL 
SPRINC 

ALIGNED 

ROTARY ARMATURE 
8ACKSTOP ADJUSTMENT SCREW 

MISALIGNED 

Figure 8. Rotary Pawl Alignment With Shaft Hub. 

(Al------1 

1/2 DISTANCE 
f"ROW BASE Of" 
NOTCH TO OUTER 
EDGE 01" f"LANK 

ROTARY PAWL 

l'1frlllt!f.l:;::::::.:~8EVELED SUP.f"ACE 

THESE TWO LINES 
SHOULD 8E MRALLEL 

OUTER EDGE Of" RADIAL 
f"ACE OF TOOTH 

SHAf"T 

ALIGNED WIS ALIGNED 

Figure 9. Rotary Pawl Alignment. 

ROTARY PAWL 

1------(8) 

1/4 DI STANCE 
f"ROM BASE 01" 

NOTCH TO OUTE.R 
EDGE Of" f"LANK 

Figure 10. Rotary Pawl Guide Position. 

between this point and a point up the 
flank within the following limits. 

Readj Test 

1/4 1/2 

Gauge by eye. 

2 .30 Normal Pin Position (Figure 10 - Callout 
A). At rotary normal the normal pin shall be 
set so the pawl strikes between the 8th and 9th 
tooth (counting from the rotary dog) in the same 
relative position that it strikes the other 
teeth. 

Gauge by eye. 

2 .31 Rotary Armature Back-Stop Screw Posi
tion (Figure 7 - Callout E). The rotary 
armature back-stop shall be set to allow the 
shaft to release from any level without strik
ing the pawl and to have from .002" to .010" 
clearance between the pawl and the shaft at 
normal. 

Gauge by eye. 

RELEASE MECHANISM 

2 .32 ClParance Between Rotary Dog and Ro
tary Teeth (Figure 11). With the double dog 
latched in the release link and with the switoh 

8 

shaft on the 5th vertical level, there shall be a 
minimum .030", maximum .045" space be
tween the engaging edge of the dog and the out
side periphery of the rotary teeth. 

2 .33 Release Armature Pin Position (Figure 
12 - Callout A). 

(a) With the release armature at rest in its 
electrically operated position, the pin 
shall hold the double dog so that the re
lease link drops completely over the 
release tooth on the double dog. Check 
this requirement as covered in section 
2.33 (c). 

(b) With the release magnet energized and the 
release armature at rest in its normal 
position with relation to the release mag
net bracket, and a .006'' gap between the 
release armature and the closest point 
on the core, the release link shall notlatch 
the release tooth. Check this requirement 
as described in section 2.33 (c). 

(c) The operated position referred to in 
section 2.33 (a), is the position with re
spect to side play that the release armature 
assumes when the release magnet is ener
gized. The release link should be lifted 
free of the release tooth and allowed to 
drop to check the requirements of (a) 
and (b). 
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(SOLID TYPE DOUBLE DOG} 

ltOTARY 
DOG OETENT 
SPRIN8 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 11. Rotary Dog and Rotary Dog Clearance. 

RELEASE 
LINK--~ 

RELEASE ARM AT URE BACKSTOP 
ADJUSTING SCREW 

RELEASf. ARMATURE 
L__(B) PIN 

LDOUBLE DOG RELEASE TOOTH 

DOUBLE DOG___J 

Figure 12. Release Armature Pin Position and Clearance. 

2 .34 Clearance Between Release Armature 
Pin and Double Dog (Figure 12 - Callout B). 
The back-stop screw shall be set to allow 
.060'' minimum, .120'' maximum space be
tween the double dog 1and the end of the 
armature pin when the release armature is 
at normal, the shaft is at rest in any rotary 
off normal position, and the rotary dog is 
eqgaged with rotary ratchet teeth. 

2 .35 Release Operating Requirements. 

(a) The self-protecting release magnet (D-
281455-A) shall operate the double dog 
and release the shaft from any point on 
.180 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 (plus or 
minus 1) volts with 160 ohms in series 
with it. 

When the spring type double dog is used, 
the release magnet (D-281455-A) shall 
operate the double dog and release the 
shaft from any point on .225 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 (plus or 
minus 1) volts with 110 ohms in series 
with it. 

(b) The magnet armature shall release on 
open circuit after being operated on a 
current of .365 ampere; that is, with 20 

ohms in series with it on 50 volts d-c. 

NOTE: After the switch· has been in use 
for 15 years or longer, sticking of the 
release magnet may be caused by exten
sive wear on the brass cap covering the 
core of the release magnet coil. This 
malfunction may be remedied quickly and 
easily without removing the switch from 
the shelf by hanging an apron residual, part 
number D-7077 (figure 13) between the core 
and the release magnet armature (figure 
14). 

VERTICAL PAWL AND 
VERTICAL MAGNET 

2 .36 Vertical Pawl Play (Figure 15 - Callout 
A). The vertical pawl shall not bind and the 
maximum side play shall be .008" with rela
tion to the armature. 

Gauge by eye and feel. 

2 .37 Vertical Pawl Spring (Figure 15 - Callout 
C). The opening in the loop.of the pawl spring 
after it is attached to the pawl shall not exceed 
5/64". 

Gauge by eye. 

2 .38 Vertical Pawl Position (Figure 16 - Call
out A). With the vertical pawl resting on the 
shoulder of the vertical ratchet above the first 
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--1~ 005" 

D D T 
._,., 

~fdl 
Figure 13. Apron Residual. 

MAGNET 

~~w~E-...... m11111111h' 
SPRING 

RELEASE 
MAGNET 
COIL 

BRASS 
CAP 

RELEASE 
MAGNET 
ARMATURE 
BACKSTOP 
~g~~~TING 

RELEASE 
MAGNET 
ARMATURE 

APPRON 
RESIDUAL 
(0-7077) 

Figure 14. Installing Apron Residual. 

CLAMPING !>CREW 

VERTICAL MAGNET 

VERTICAL ARMATURE CBI 

Figure 15, Vertical Magnets and Related Parts, 
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,------(A) 

OVERTHROW 
STOP 

Figure 16. Vertical Pawl Position. 

tooth, both corners formed by the arc at the 
pawl tip shall contact the periphery of the 
shoulder in some one position permitted by the 
side play of the vertical armature . 

Gauge by eye. 

2.39 Vertical Magnet Position (Figure 15 -
Callout D). 

(a) Minimum: With the vertical magnets 
electrically operated and with the vertical 
pawl engaged with the vertical tooth 
corresponding to each level, there shall be 
vertical movement of the shaft when a force 
sufficient to take up any pawl bearing play 
is applied to the shaft alternately in an up
ward and downward direction (see section 
1.04). 

Gauge by feel. 

NOTE: This requirement may be checked 
with the double dog disengaged from the 
shaft. 

Maximum: There shall be a gap between 
the top of the vertical dog and the under 
surface of the tooth not to exceed .O 10'' 
with the shaft raised by hand so that the 
vertical pawl is resting against the casting 
overthrow stop (see section 1.04). 

(b) With the magnets electrically operated, 
the vertical armature shall strike both 
magnet cores. This requirement is satis
factorily met if the space between the 
armature and the closest point on either 
core does not exceed .002" (see section 
1.04). 

VERTICAL DOG (SEE SECTION 2.45) 

2 .40 Horizontal Alignment of Vertical Dog 
(Figure 17 Callout A). The tip of the 
vertical dog when unlatched shall ride within 
the notches in the vertical ratchet with shaft 
at rotary normal. 

Gauge by eye. 

2 .41 · Vertical Alignment of Vertical Dog (Fig
ure 4 - Callout A). With the vertical magnets 
energized, disengage the double dog from the 
vertical teeth and then slowly release it. The 
vertical dog shall drop in on all levels. As 
the vertical magnets are released on each 
level the vertical dog may allow a perceptible 
drop ( .003") in the shaft on some levels; but 
shall not allow a perceptible drop (.003") in 
the shaft on all levels. (See section 1.04). 

Gauge by eye. 

NOTE: Recheck 2.18 (a) and 2.39 if adjust
ments are made in 2 .40 or 2 .41. 
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STATIONARY DOG (SEE SECTION 2.45) 

2 .42 Horizontal Alignment of Stationary Dog 
(Figure 17 - Callout A). The stationary dog 
shall be adjusted, in the slot in the vertical 
shaft, to clear the teeth of the shaft at the 
nearest point when the normal bracket is 
pressed against the normal post from the left; 
but the clearance shall not exceed maximum. 

Readj Test 

.003" .004'' 

NOTE: On switches that have only rotary 
operation (one level banks), the stationary 
dog shall normally engage the vertical tooth 
of the operative level by not less than half 
the thickness of the dog and not more than the 
total thickness of the dog. 

STATIONARY 
DOG---

VERTICAL RATCHET 

ROTARY RATCHET 

Figure 17. Horizontal Alignment of Stationary Dog. 

2 .43 Vertical Alignment of Stationary Dog 
(Figure 18 - Callout A). 

(a) The stationary dog shall not cause a rise 
and shall not allow more than a percep
tible (.003") drop of the shaft as it cuts 
in on at least one level. 

Gauge by eye. 

(b) With the rotary magnets energized on the 
first rotary step, the shaft shall rest on 
the stationary dog so that the vertical dog, 
will drop all the way in when pulled away 
from the shaft and released. 

Gauge by eye, 

2.44 Depth of Engagement of Stationary Dog 
(Figure 18 - Callout A). With the shaft cut in 
(two or more steps) on any level, and the 
double dog disengaged from the shaft, it shall 
be possible to move the shaft vertically; but, 
this movement shall not exceed .010". On 
switches having rotary motion only, this re
quirement shall be checked with the shaft 
cut in on any step. 

2.45 Adjustment Note for Vertical and Sta
tionary Dogs (Figure 19). In adjusting both 

the vertical and stationary dogs to meet re
quirements, bending of the dog with a double 
dog bender applied between the tip and the 
bend in the dog will cause a change only in 
the forward-backward position of the tip. 
Applying the tool to a point beyond the bend 
will cause a change in both the forward-back
ward and the lateral (right and left) posiL.rn 
of the tip. A combination of both applications 
may be required to meet the specification. 

VERTICAL PAWL GUIDE 

2 .46 Clearance Between Vertical Pawl Finger 
and Vertical Pawl Guide (Figure 20 - Callout A). 
There shall be a clearance of minimum .010" 
between the vertical pawl finger and the vertical 
pawl guide just as the shaft starts to move 
vertically under the control of the vertical 
armature. 

Gauge by eye. 

NOTE: This requirement shall be met on all 
steps. 

2 .47 Clearance Between Vertical Pawl and 
Vertical Teeth (Figure 21 - Callouts A and B). 
The pawl shall clear the vertical teeth as the 
shaft releases and shall clear the rotary hub 
when the shaft is up ten. 

Gauge by eye. 

VERTICAL OFF-NORMAL 
SPRING ASSEMBLY 

2 .48 Definition of VON Spring Action. See 
Section 1.09. 

2 .49 Off-Normal Spring Alignment. The 
springs shall be approximately parallel with 
the shaft with the switch at normal. 

Gauge by eye. 

2 .50 Clearance Between Off-Normal Lever 
Buffer and First Lever Spring (Figure 22 -
Callout A). 

(a) There shall be an easily visible clearance 
between the lever buffer and the first lever 
spring when the lever finger is held in its 
highest position. 

Gauge by eye. 

(b) The clearance between the buffer and the 
first level spring shall not be great enough 
to cause a bind between the normal pin and 
the off-normal lever finger (part of the off
normal lever) which will prevent restora
tion of the shaft when it is released from the 
third rotary step of the first level. 

11 
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Figure 18. Vertical Alignment of Stationary Dog. 

VERTICAL DOG 

Figure 19. Adjusting Double Dog. 

OVERTHROW STOP--~ 
---VERTICAL 

RATCHET 
SHOULDER 

VERTICAL 
PAWL 

FINGER 

Figure 20. Vertical Pawl Finger and Vertical Pawl Guide 
Vertical Pawl Guide Clearance. 

IA) 

ROTARY RATCHt:T 

Figure 21. Vertical Pawl and Vertical Teeth Clearance. 
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Gauge by eye. 

2 .51 Clearance Between Lever Spring and 
Buffer of Adjacent Lever Spring (Figure 22 -
Callout B). Where a lever spring has an ad
jacent bank contact, there shall be a minimum 
space of .002" between the lever spring and 
the buffer of the lever spring of an adjacent 
back contact assembly when the shaft is off 
normal. 

2 .52 Contact Separation. The minimum con
tact separation shall be .008" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

OH'- NORMAL LEVER 
FINGER 

LEVER 

Figure 22. Vertical Off-Normal Spring Assembly. 

2.53 Off-Normal Lever Finger Clearance. 

(a) First rotary step (figure 23 - callout A). 
The off-normal lever finger shall have 
.010'' minimum clearance from the normal 
pin with the switch up one and in one. With 
the lever finger held in its highest position, 
it shall not bind the normal pin enough to 
prevent restoration of the shaft when it is 
released from the third contact of the first 
level. 

(b) Last rotary step (figure 23 - callout B). 
With the shaft on the last rotary step of 
the first bank level, the normal pin clamp 
shall clear the off-normal lever f~nger. 

Gauge by eye. 

2.54 Contact Pressure. 

(a) The contact pressure measured at the 
point of contact on each spring shall 9.S 
minimum: 

Readj Test 

30 Grams 25 Grams 

(b) The combined tension of the vertical off
normal springs shall not be sufficient to 
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NORMAL PIN 
CLAMP--, 

~--SHAFT SPRING 
&RACKET 

OFF-NORMAL LEVER 
FINGER 

Figure 23. Normal Pin Clamp and Related Parts. 

prevent the complete restoration of the 
shaft to vertical normal from any posi
tion between the 1st level and vertical 
normal. 

NOTE: Make contacts shall be checked 
for sufficient closure by noting that they 
are in mechanical contact when a gauge of 
.020" thickness is inserted between the 
clamp holding the normal pin to the shaft 
and the shaft bearing. 

ROTARY MAGNET ' 

2 .55 Rotary Magnet Position - Rotary Gaug
ing (Figure 24 - Callout A). 

(a) The armature shall strike agnet 
cores at the same time with the agnets 
electrically operated. This require ent is 
satisfactorily met if the space bet een the 
armature and the closest point o either 
core does not exceed .002" (see 
1.04). 

(b) On switches using the solid daub e dog, 
the rotary magnets shall be so ocated 
that when energized, the clearance be
tween the rotary dog and the radial face 
of the rotary tooth shall not be less than 
the minimum specified below on all of the 
first ten teeth and shall not exceed the 
maximum specified below on at least one 
of the first ten teeth as measured on the 
5th bank level. The specific minimum 
and maximum values are as specified 
below (except as shown in section 2.21). 

MINIMUM 

MAXIMUM 

Readj 

.005 

.009 

Test 

.005 

.011 

(c) On switches using the double dog with the 
independent rotary detent (spring type) 
the rotary magnets shall be so located 
that when energized, the clearanee be
tween the tip of the spring and the outer. 
radial edge of the rotary tooth shall not 
be less than 1:he minimum specified below 

on all of the first ten teeth and shall 
not exceed the maximum specified below 
on at least one of the first ten teeth as 
measured on the 5th bank level. In check
ing this requirement the spring detent is 
lifted off the hub by rotating the double dog 
slightly back and forth in line with the radial 
edge so that with the specified feeler ga
held loosely agaj.nst the radial edge of 
rotary tooth the minimum clearance lJc
tween the tip of the spring and the rotary 
tooth is measured. 

MINIMUM 

MAXIMUM 

Readj 

.004 

.008 

ROTARY FRONT PAWL STOP 

Test 

.004 

.009 

2 .56 Rotary Pawl Front Stop Position (Figure 
24 - Callout B). With the rotary magnets ener
gized, the clearance between the rotary pawl 
and its front stop on the 1st, 5th and 10th 
rotary steps.on the 5th bank level shall be as 
follows (see section 1.04): 

MINIMUM 

MAXIMUM 

Readj 

.002" 

.004'' 

Test 

.002" 

.005" 

NOTE: Holding this adjustment toward the 
minimum will result in a better overall 
switch performance. Reference should also 
be made to selector wiper position, section 
2.93 (f). 

ROT ARY INTERRUPTER SPRING 

2.57 Contact Separation of Gauging (See Sec
tion 1.04). Unless otherwise specified the 
requirements shall be within the following 
limits: 

(a) Selectors. Contact separation measured 
at the contacts with the rotary magnets 
energized. 

When used with interrupter relays .010" 
min., .016'' max. 

When interrupting own circuits .014'' ± 
.002". 

(b) Connectors. Contact separutionmeasured 
at the cpntacts with the rotary magnets 
energi .... ..i: · 

~~ ... 
When used with interrupter relays .010" 
min •. , .016'' max. 

When interrupting own circuits: Spririgs 1 
and 2 break contacts.003' 'min., .008" max. 

13 
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ROTARY PAWL 

(SOLID TYPE DOUBLE DOG) 

RADIAL FACE OF 
ROTARY TOOTH 

STOPPING FACE 
OF ROTARY DOG 

ROTARY PAWL 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 24. Rotary Magnet, Rotary Pawl Front Stop 
Positions and Rotary Gauging. 

Springs 3 and 4 break contacts .008" 
min., .015" max. 

(c) Linefinders. Break Combinations: 

Contact separation measured at the con
tacts with the rotary magnets energized 
shall be .020'' min., and .035'' max. 

Break and Make Combinations: 

(With break springs equipped with contacts 
or dead backstop springs with or without 
contacts). 

The contacts (or springs) shall break on 
.010" ±· .002" and make on .006" ± .002" 
gauged between armature and coil core. 

2.58 Contact Pressure. Pressure to be 
measured at the end of the armature springs 
with the rotary magnets de-energized. 

(a) Selectors. The rotary interrupter break 
springs shall have a contact pressure of 
150 grams min., 300 grams max. 

~b) Connectors. When used with interrupter 
relays: The rotary interrupter break 
springs ( 1 b combination) shall have a con
tact pressure of 150 grams min., 300 
grams max. 

When interrupting own circuits: The ro
tary interrupter break springs (2b com
binations) shall have 75 grams min., 150 
grams max. on each pair of mating con
tacts. 

(c) Linefinders. Break Combination: The 
break contact pressure shall be 100 grams 
inin., and 200 grams max. 
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Break and Make Combinations. (With 
break springs equipped with contacts or 
dead backstop springs with or without 
contacts): 

Tension against the break contact spring 
(or dead spring) shall be 25 grams min., 
and 150 grams max. 

VER TI CAL INTERRUPTER 

2 .5 9 Contact Separation. 

(a) On vertical armature type interrupters 
(figure 25) the minimum contact separation 
shall be .008" for make or break contacts 
unless otherwise specified. 

(b) On bell crank mechanism interrupters and 
unless otherwise specified (figure 26), the 
break contact separation with the vertical 
magnets energized shall be min., .015" 
and max., .030'' measured at the contacts. 
Make contacts shall make on .010 ± .002 
gauged between the armature and coil 
cores. The air gap between make contacts 
at normal shall be min., .015'' max., .025''. 

2.60 Contact Pressure. 

(a) On vertical armature type interrupters 
(figure 25), the vertical interrupter springs 
shall have a tension of minimum 150 grams 
measured at the end of the longer spring. 

(b) On bell crank mechanism interrupters 
(figure 26) having a break combination, 
the normal break contact pressure of the 
interrupter springs shall be min., 100 
grams, and max., 200 grams. On make 
spring combinations, the tension against 
the bell crank lever bushing at normal 
shall be 25 to 100 grams. 

2 .61 Clearance Between Bell Crank Bushing 
and Interrupter Spring (Figure 26). With a 
break combination, there shall be perceptible 
clearance between the bushing and the main 
contact spring it engages, but this clearance 
shall not exceed .015" with the bell crank arm 
resting against the back stop. 
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Gauge by eye. 

2.62 Bell Crank Play (Figure 26f. The bell 
crank shall not bind on its bearing, and shall 
have perceptible side play not to exceed .015". 

ROTARY OFF-NORMAL ASSEMBLIES 
(SEE SECTION 1.09) 

2 .63. Contact Separation. The minimum con
tact separation shall be .010" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

2 .64 Contact Sequence. Contacts shall break 
or make contact before the double dog drops 
in on the first rotary step. 

Gauge by eye. 

2.65 Clearance Between Lever Spring Buffer 
and Rotary Hub and Cam Collar (Figure 27 -
Callout A). The cam collar and the cam spring 
buffer, and the rotary hub and the cam spring 
buffer shall not touch. 

Gauge by eye. 

2 .66 The following is the adjustment with the 
shaft on the first rotary step of any level: 

(a) Lever springs shall be adjusted to have a 
tension of 20 grams minimum against 
their back contacts or the lever spring 
adjacent to it toward the cam. 

NOTE: This tension shall be measured 
midway between the buffer and contact 
or at the form in the case of a make 
before break assembly spring. 

(b) A stop spring, when used, shall touch the 
buffer of the adjacent lever spring and 
clear the cam. 

Gauge by eye. 

(c) When two or more adjacent break contact 
assemblies are used, there shall be a 
clearance between one lever spring and the 
buffer of the lever spring of the adjacent 
break assembly. 

Gauge by eye. 

2.67 Make Contact Pressure. Make contacts 
shall have a minimum contact pressure of 20 
grams as measured at the tip of the make 
spring. 

COMBINED ROTARY OFF-NORMAL 
AND ELEVENTH STEP CAM SPRINGS 

(SEE SECTION 1.09) 

V&llTIC:AL INTlllllUP'Tl:ll 
AP'lllNG AIHMaLY 

INll'lllll!IP'Tlll 5P'll1NG 

INTERRUPTER ARM OF 
VERTICAL ARMATURE 

Figure 25. Vertical Interrupter Spring Assembly Qperated 
by Vefftical Armature Arm. 

BELL CRANK BUSHING 

Figure 26. VerUc(ll Interrupter Spring Assembly. 

CAM 
COi.i.Aii 

LIVER 
SPRING 

Figure 27. Rotary Off-Normal Spring. 
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2 .68 Roller and Carn. 

(a) The roller shall be free on its bearing. 
The roller bracket shall not touch the 
rotary hub. 

(b) The roller spring shall be tensioned to 
bear lightly on the mounting bracket when 
the shaft is normal. 

(c) The earn shall be set so that it engages 
the roller fully on the 10th vertical step 
and shall not touch the bottom bearing 
bracket when the shaft is at vertical 
nor.in al. 

(d) There shall be a clearance between the 
roller spring and the buffer of the 1st 
lever spring when the earn springs are 
normal, except where the 1st spring in 
the combination is a make contact. In 
this case the first lever spring shall be 
lightly tensioned against the roller spring. 

Gauge by eye. 

(e) With the rotary magnets energized on the 
10th rotary step, there shall be a percep
tible clearance between the roller and the 
11th step cam. Cheek this requirement on 
the 1st and 10th levels. 

Gauge by eye. 

(f) With the rotary magnets ~ne.rgized on 
the 11th rotary step, there shall be a 
minimum clearance of .010'' between 
springs on adjacent sets. Check this 
requirement on the 1st and 10th levels. 

(g) There shall be a clearance between the 
roller and the cam before the 1st rotary 
step. Check this requirement on the 1st 
and 10th levels. 

2·.59 Springs. 

(a) The minimum contact separation for all 
make or break contacts shall be .006''. 

(b) The minimum contact pressure shall be 
25 grams for break contacts and 15 grams 
for make contacts. 

(c) "Break make" combinations must show a 
minimum clearance of .006" between 
''break'' contacts before the ''make'' con
tacts dose. 

(d) The spring combination shall be so adjusted 
that the ''break'' springs break approxi
mately simultaneously. Any variations 
must be such that the springs break in 
sequence, commencing with the break 
nearest the roller spring. The "make" 
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springs shall close approximately simul
taneously. 

Gauge by eye. 

(e) Where combined rotary O.N .S. and 1 lth 
step cam springs are fitted, the pressure 
on the break contacts of the 11th step cam 
springs shall not be relieved when the 
rotary O.N.S. operate - i.e., there shall 
be a clearance between the buffer in the 
1st lever spring of the 11th step cam 
springs and the last spring of the rotary 
O.N.S. 

Gauge by eye. 

NOTE: The rotary O.N.S. shall meet 
requirements (a) and (b) on the 1st rotary 
step. These springs may have additional 
motion on the 2nd step, but this motion 
shall not completely remove the clearance 
mentioned in the preceding paragraph. 

TENTH OR ELEVENTH STEP CAM SPRINGS 

2. 70 Clearance Between Lever Spring Buffer 
and Rotary Hub and Cam Collar (Figure 28 -
Callout A). 

(a) There shall be a clearance between the 
closest point on the cam collri.r and the 
spring buffer which engages the cam, but 
this clearance shall not exceed 5/64". 

Gauge by eye. 

(b) With the shaft at vertical normal, there 
shall be clearanl·e between the rotary hub 
and the spring buffer which engages the 
cam, but this clearance shall not exceed 
1/16". 

LCVER SPRINC> 
BUFFER---~ 

-----CAM COLLAR 

- CAM SET SCREWS 

Figure 28. Clearance Between Lever Spring Buffer, 
and Rotary Hub and Cam Collar. 

Gauge by eye. 

2. 71 Contact Separation. The minimum con
tact separation for make or break contacts shall 
be: 
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Readj Test 

.006', . 005" 

2. 72 Lever Spring and Buffer Clearance on 
Two Adjacent Break Combinations (Figure 
29 - Callout B). Where there are two or 
more adjacent break combinations there shall 
be minimum space of .002" between each lever 
spring and the buffer of the lever spring in the 
adjacent break combinations. 

L.EVER SPRINGS 

(B)--~ 

CAM 

BUFFER Of Fl AST LEVER SPRING 

Figure 29. Cam Spring Assembly Relation to Cam. 

Gauge by eye. 

2. 73 Clearance Between Cam and Lever Spring 
Buffer. 

(a) There shall be a clearance between the 
cam and buffer when the shaft is on the 
rotary step preceding the one on which 
the springs are to operate. 

(b) On levels on which the cam is not to 
operate the cam springs, there sh~ll be 
clearance between any point on the cam 
spring assembly and the closest point on 
the cam. 

Gauge by eye. 

2.74 Spring Tension and Contact Pressure. 

(a) Make or break springs shall have some 
follow when making or breaking contact. 

(b) Normally closed contdct springs of make 
before break combinations shall have a 
pressure of 45 grams minimum measured 
at the end of the longer spring. 

(c) Lever springs shall each be tensioned 
against their back contact or against the 
adjacent lever spring in the direction of 
the cam with a tension of minimum 20 
grams measured midway between the 
buffer and contact. 

(d) Make combinations shall have a minimum 
contact pressure of 20 grams measured 
at the tip of the make spring. 

2. 75 Latching Type Cam Springs Assembly . 

(a) With the rotary magnet energized with the 
wipers on the 10th step, there shall be 
space between the cam and the latching 
spring. 

(b) When stepping the shaft electrically, the 
cam shall not latch on the 10th step. 

(c) With the shaft at rest on the 11th step 
and the rotary armature at normal, the 
latching spring shall latch the latch lug 
freely and shall be tensioned 1 i g h t1 y 
against the latch lug bracket. 

(d) With the play in the shaft (in rotary normal 
position) taken up by applying pressure 
at the right of the normal finger opposite 
the normal post and the latching spring un -
latched, the releasing portion of the cam 
shall just clear the latching spring. 

NORMAL POST SPRINGS AND CAMS 

2. 76 Position of Normal Post Cam Teeth. 
Operating cams are numbered from top down
ward. They shall be formed out at right angles 
to and extending approximately 1/16" from the 
side surface which forms their base. 

NOTE: In general, it will be necessary to use 
forming tool H-47202-1 or H-882979-1 to 
satisfactorily meet this requirement. 

2.77 Normal Post Cam Play. The cams 
shall have noticeable but not more than .008" 
play on the normal post and shaft spring bracket 
assembly. 

Gauge by eye and feel. 

2. 78 Position of Normal Post Spring Assem
bly. The level operating cams shall strike the 
roller of the normal post cam roller spring 
in approximately the center. 

NOTE: This adjustment shall be made by 
rotating the normal post spring mounting 
bracket on the normal post. 

2. 79 Spring Alignment. The springs shall 
be approximately parallel with the shaft when 
the switch is viewed from the front. 

2 .80 Relation of Normal Post Cam to Rollers. 

(a) With the shaft on the step preceding, or 
succeeding (except when springs operate 
on the "O" level) that on which springs 
are to operate, the normal post spring 
roller may contact the cam, ·but No. 1 
spring shall not move when a light pres
sure is applied to either side of the cam 
to take up the play between it and the 
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normal post. When the first contact is a 
break contact, there shall be a separation 
of minimum .002'' between the roller 
spring and the buffer on the No. 2 spring 
when a light pressure is applied to either 
side of the cam to take up the play between 
it and the normal post. 

(b) On any level where the pile-up is not 
operated, the roller spring roller may 
touch the flat side of the cams but the 
pressure shall be less than 5 grams. 

2 .81 Contact Pres sure. 

(a) Single contact make or break springs in 
pile-ups having more than one combination 
shall have a contact pressure of minimum 
20 grams, maximum 30 grams measured at 
the contact. 

NOTE: When a single make on one or both 
spring pile-ups is used, contact pressure 
shall be minimum 25 grams, maximum 35 
grams. 

(b) Twin contact make or break springs shall 
have a contact pressure of minimum 25 
grams, maximum 35 grams. 

NOTE 1: A make spring shall be con
sidered to meet this requirement if the 
make contact has a follow of minimum 
. 020'·'. 

NOTE 2: The two pairs of twin contacts 
shall make or break within .003" of each 
other. 

Gauge by eye. 

2 .82 Contact Separation. The contact separa
tion shall be minimum .008", maximum .020'' 
for make or break contacts. 

NOTE: This requirement shall be met with the 
play (between the normal post and the cam 
taken up in a direction to decrease the contact 
gap) being checked by applying a light finger 
pressure on the side of the cam, unless the two 
opposed spring assemblies always operate to
gether. 

2 .83 Contact Sequence. Break contacts shall 
break before make contacts make. 

Gauge by eye. 

2 .84 Spring Tension. The combined tension 
of the operating springs shall be great enough 
to assure the springs returning to normal posi
tion, but not great enough to prevent the shaft 
returning to normal from the 1st level above 
that on which normal post springs are to 
operate. 
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RELEASE CONT ACT SPRINGS 

2 .85 Contact Separation and Sequence. 

(a) The release contact springs shall not 
break when the release armature pin 
strikes the double dog, but there shall 
not be a gap between the lever spring and 
the closest point of the bushing on the 
release armature arm larger than: 

Readj Test 

.004'' .006" 
(b) Make contact springs shall make contact 

just after the rotary dog clears the teeth 
on the rotary shaft. 

Gauge by eye. 

(c) Make or break contacts shall have a contact 
separation of minimum .008". 

(d) On make before break assemblies, the 
break contact shall break contact just 
after the rotary dog clears the teeth on the 
rotary shaft. 

Gauge by eye. 

(e) The stop spring shall not interfere with 
the normal operation of the contact springs . 

(f) The stop spring shall have approximately 
1I64" clearance between the tip of the 
stop spring and the release armature when 
the release armature is in the non-operated 
position. 

Gauge by eye. 

2.86 Spring Tension and Contact Pressure. 

(a) The tension of lever springs shall not 
interfere with the release of the switch 
when the release armature is slightly 
retarded. 

(b) Lever springs having a back contact shall 
be tensioned to have a minimum back con
tact pressure of 20 grams measured at 
the end of the lever spring. 

(c) "Make before break" break contacts shall 
have a minimum contact pressure of 40 
grams measured at the contact. 

BANKS AND WIPERS 
(LINE AND PRIVATE) 

2.87 Position of Banks. The bank rod collar 
assemblies shall secure all banks in place and 
the topmost bank shall be in contact with at 
least one of the two bank rod assembly locat
ing shoulders. 
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Gauge by eye and feel. 

2.88 Wiper Tip Form. The tips of the wipers 
shall not be changed from their original form 
(figures 30 and 31). 

2 .8 9 Posi lion of Wiper Tips on Bank Contacts. 
The wipers shall overlap the end of each 
associated bank contact by at least 1I16' '. This 
requirement shall be checked on the 1st and 10th 
contacts of the lowest bank level with which the 
wiper makes contact (figure 32). 

Gauge by eye. 

2.90 Vertical Alignment of Wiper Springs. 
The wiper springs shall be approximately in 
vertical alignment with each other at their 
tip ends (figures 30 and 31). 

Gauge by eye. 

2 .91 Wiper Position. The wiper assembly 
shall be approximately at right angles to the 
switch shaft so that the upper and lower wiper 
tips will rest at approximately equal angles on 
the bank contacts (figure 32). 

Gauge by eye. 

2 .92 Wiper Spring Tension. The wiper springs 
of each assembly shall be tensioned so that 
when the pressure of one spring in the pair is 
removed from the other, both springs shall 
have a follow of at least 3 I 3 2" and one of them 
not more than 1/8" (figures 35, 36, and 37). 

Gauge by eye. 

2 .93 Normal Position of Wiper Tips. 

(a) The wiper springs shall be approximately 
7 I 64'' apart at the point where the straight 
portion of the spring forms into the hub end. 
At that point there should be a sharp bend in 
the spring and the two springs should con
verge in an approximately straight line to 
the ends of the insulator (figures 32 and 33). 

(b) Unless otherwise specified, the springs 
of all two conductor wipers shall be ad
justed to have separation at their tip ends 
as follows (figures 30 and 34). 

Readj Test 

MINIMUM 

MAXIMUM 

.009" 

.015" 

.007" 

.017" 

(c) Unless otherwise specified, the springs of 
all single conductor wipers shall touch at 
their tip end. There shall be a minimum 
of .005" and maximum of .015"clearance 
between one of the springs and the 

associated insulator at the bend of the 
spring nearest the end of the insulator. 
This gauging is taken with the insulator held 
together against the other spring (figures 
31 and 34). 

Gauge by eye. 

(d) The tension of the springs, when on the 
banks, should be entirely against the hank 
contacts and not against each other through 
the separating insulator (figure 32). 

Gauge by eye. 

(e) Only the tips of the wiper shall rest on 
the bank contacts (figure 3 2). 

Gauge by eye. 

(f) The line and private wipers shall center 
on the 5th or 6th -·on tacts of the 1st and 
10th levels. If, when placed on the 1st 
and 10th contacts of these levels, the 
wipers do not center approximately, they 
shall rest as far to the right of the center 
on the 10th as they do to the left of the 
center on the 1st; or they shall rest as 
far to the left of the center on the 10th 
as they are to the right of the center cJn 
the 1st. 

NOTE: To minimize wiper wear and 
improve overall switch performance, es
pecially of selectors, the control or pri
vate wipers shall be positioned within the 
first half of the 5th bank contact of the 1st 
and 10th levels. The first half of the con
tact is that portion of the contact which is 
wiped over first as the wipers are stepped 
from No. 1 to No. 10 position. The lineup 
shall be checked on the No. 1 and No. 10 
bank position of these same levels to insure 
good contact between the wipers and the 
bank contacts (see section 2 .56). 

Gauge by eye. 

(g) The centerline between the tips of the 
springs on the wiper assembly shall coin
cide within. ± 1/64" with the centerline 
of the 5th contact level (unless otherwise 
specified below) of the associated bank, 
when the wiper is about to cut in on the 1st 
contact of that level . 

.. 
Gauge by eye. 

NOTE 1: This requirement shall be met on 
the operating level on switches designed to 
operate on one level only. 

NOTE 2: This requirement shall be met on 
the 8th level, in case of the upper wiper, 
and the 3rd level, in case of the lower 
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WIPER TIP SEPARATION MIN. .009" MAX •• 015" 

I 
INSULATOR POSITION 

WIPER TIPS 
ALIGNED VERTICALLY 

Figure 30. Wiper for 200 Point Bank (2 Conductor). 

WIPER TIPS TOUCHING 

WIPER TIPS 
ALIGNED VERTICALLY 

Figure 31. Wiper for 100 Point Bank (Single Conductor). 

APPROX~ 
BANK CONTACT 

WIPERS TIPS 1" 
/ OVERLAP BANK CONTACTS 16 

I 
WIPER SPRING TIP 
POSITIONING ANO 
ALIGNMENT TO BANK 

Figure 32. Wiper Tip Positioning. 

BEND HERE TO ADJUST FOR &~' SPACE AT FORM 
OF WIPER SPRING BEND HERE TO ADJUST TIP SEPARATION 

AND END ALIGNMENT 

Figure 33. Adjusting Wiper Springs. Figure 34. Adjusting Wiper Tip Clearance and Alignment. 
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SPRING FOLLOWS 
3H Ill 

MIN. 32 MAX. a 

Figure 35. Spring Follow Measurements With Tension 
Removed From upper Spring. 

Figure 36. Spring Follow Measurements With Tension 
Removed From Lower Spring. 

WIPER SPRING 

ADJUST TENSION 
HERE TO HERE 

Figure 37, Tension Adjustment. 
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wiper, on.those switches which operate only 
five vertical levels. 

(h) The centerline between the tips of the 
springs on the wiper assembly shall coin
cide within ± 1/64" with the centerline of 
the contact specified in the above require
ment when the wiper is about to return 
onto the 10th contact of that level except 
as noted below. 

Gauge by eye. 

NOTE: This requirement need not be met 
by wipers on switches which have cam 
springs adjusted to operate on the 10th 
rotary step, or by wipers associated with 
either eleven contact banks, or banks hav
ing the center insulator extended to the 11th 
rotary step. 

(i) With the play between the shaft restoring 
spring bracket and the left side of the nor
mal post taken up by applying a light 
pressure to the shaft restoring spring 
bracket near the normal post, the wipers 
shall not touch the banks when moving 
vertically. 

Gauge by eye. 

VERTICAL WIPERS AND BANKS 

2 .94 Horizontal Alignment of Wiper. The 
centerline of the vertical wiper shall be 
approximately at right angles to the shaft 
(figure 38 - callout A). 

Gauge by eye. 

NOTE: In assembling or adjusting the wiper, 
the tip shall not be changed from its original 
form. 

2 .95 Vertical Bank Position. The vertical 
bank shall be mounted with its centerline 
approximately parallel to the shaft as viewed 
from the front and side (figures 38 and 39 -
callout A). Adequate side parallelism may be 
secured by adherence to sections 2 .97 and 2 .98. 

Gauge by eye. 

NOTE: On bracket mounted vertical banks it 
may be necessary to reposition the bottom of 
the bank by binding the mounting bracket to 
secure side parallelism. Care should be taken 
to avoid severely bending the bottom switch 
plate. 

2 .96 Wiper Position on Contact. 

(a) Only the tip of the wiper shall rest on the 
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bank con tac ts. 
wiper tip and 
approximately 

Gauge by eye. 

The angle between the 
bank contacts shall be 

15 degrees (figure 39). 

(b) With the shaft in position to cut in on 
any level, the centerline of the vertical 
wiper shall not be more than 1/32" above 
nor more than 1/64" below the centerline 
of the vertical bank contact corresponding 
to that level (figure 38). 

Gauge by eye. 

(c) With the shaft on the 1st vertical step and 
held in the rotary position in which the 
wiper back-stop just lifts the wiper spring 
from the associated vertical bank contact, 
the end of the vertical wiper and the vertical 
bank contact shall overlap by at least 
5/64". 

Gauge by eye. 

NOTE: This requirement will be met if 
the back edge of the wiper spring shoe is 
approximately in alignment with the end of 
the vertical bank contact. In checking this 
requirement the shaft should be held at a 
point above the top bearing. 

2 .97 Wiper Tension. The vertical wiper ten
sion against the bank contact as measured at 
the offset in the wiper between the straight por
tion and the tip and checked on the 1st and 10th 
bank levels shall be within the following limits. 

MINIMUM 

MAXIMUM 

Readj 

30 Grams 

45 Grams 

Also see section 2.95. 

Test 

25 Grams 

50 Grams 

With the shaft on the• 1st rotary step of any 
level the tip of the vertical wiper shall clear 
the bank contact (figures 39, 40, and 41). 

2.98 Clearance Between Back-stop and Wiper 
Spring. Vertical wiper back stop clearance 
shall be gauged on the 1st and 10th bank levels, 
with the shaft at rotary normal. The minimum 
clearance in either position shall be approxi
mately 3 I 64' '. The clearance can be regulated 
by rotating the vertical wiper assembly with 
respect to the vertical bank contacts (figure 39 -
callout B). Also see Section 2.95. 

With the shaft on the 1st rotary step of any 
level, the tip of the vertical wiper shall clear 
the bank contacts (figures 39, 40, and 41). 
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LOOSEN SET SCREW TO ADJUST WIPER ALIGNMENT 
.~ITH SHAFT AND BANK, RETIGHTEN 

VERTICAL 
BANI< 

Figure 38. Adjusting Wiper Alignment. 

SPRING ADJUSTING 
TOOL DRG.7066 

WIPER SPRING 

Figure 40. Adjusting Vertical Vliper Tension. 

CHECK TENSION 

WIPER TIP------' 

VERTICAL BANI< CONTACT 

• A 

* 

Figure 39. Top Vieu• of Vertical Wiper Showing Proper 
Alignment a1Ui Clearance. 

BEND BACK 
STOP HERE 

SPRING ADJUSTING 
TOOL DRG. 7066 

Figure 41. Back Stop Adjustment. 
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FIELD INSPECTION 

AND ADJUSTMENT OF 

STROW GER 

1. GENERAL 

1.01 This adjustment specification covers the 
mechanical adjustment of the Strowger switch 
and is intended for field use only. Special 
adjustments, if required are noted on the AH 
adjustment sheets furnished with the job and 
supersedes the requirements of the adjustment 
specification contained herein. 

1.02 Inspection Values. It will be noted that 
test and readjustment values are listed for 
several of the adjustments in this specification. 
For inspection purposes, test values only, 
should be considered. If readjustment is 
required (adjustment outside of test limits), 
the readjustment values should be used. 

Several adjustments in this specification are 
followed by the notation "gauge by eye". The 
intent of this notation is to establish a toler
ance of± .005" or± 50o/owhichever is smaller, 
without imposing an unnecessary cost burden 
that would result from checking to these 
tolerances with thickness gauges. 

1.03 In adjustments that require measure
ments with thickness or gram gauges, the 
following points should be considered. 

(a) Thickness gauges must be clean and free 
of corrosion. 

(b) Gauges must be of sufficient accuracy so 
as not to cause erroneous readings. 

(c) Personnel using the gauges should be 
reasonably well trained in the techniques 
involved in "feeler" and gram gauge 
measurements. Care and good judgement 
in making these measurements will tend to 
eliminate unnecessary and costly readjust
ments. 

1.04 CAUTION: When checking any require
ments involving the electrical operation of the 
vertical, rotary or release magnets, do not 
operate these magnets more often than neces
sary. Repeated or prolonged operation of 
these magnets will cause a temperature rise 
sufficient to adversely affect the checking of 
some requirements. Final inspection of these 
requirements should be made when the magnet 
temperatures are not appreciably above room 
temperature. 

SWITCHES 

1.05 IMPORT ANT: The sequence of adjust
ments in this adjustment specification (CA-139) 
should be followed in the order given, to avoid 
upsetting any adjustments previously made on 
the switch. 

1.06 Make Busy. Operate the busy key while 
the switch is idle. This busies the switch to 
normal traffic. 

1.07 Vertical normal position of the shaft is 
that position in which the normal pin clamp is 
resting upon the upper shaft bearing. 

1.08 Rotary normal position of the shaft is 
that position in which the normal pin is in 
contact with the shaft spring bracket. 

1.09 Definition of Spring Assemblies. For 
the purpose of determining which combination 
are "breaks" and which are "makes", the 
action of the assemblies shall be defined as 
follows: An assembly is restored when there 
is no external force applied to it. Contacts 
that are closed in the restored position shall 
be called ''breaks'' while those that close 
when the assembly is operated shall be called 
"makes". Both the VON and RON assemblies 
are operated and the combined RON and 11th 
step cam spring assembly is restored, when 
the switch shaft is at normal. 

1.10 Cleaning and Lubrication. For the clean
ing and lubrication of the various Strowger 
switch parts, refer to Automatic Electric 
Technical Bulletins 175-505 and 175-506 
(Lubrication of Automatic Switching Equipment, 
and Bank Contact Cleaning Procedure). 

2. INSPECTION AND ADJUSTMENT 

2.01 The location and nomenclature of the 
various component parts of Strowger switches 
are illustrated in figures 1 and 2. 

BUSY KEYS 

2 .02 Cam Spring - Cam Alignment. The 
cam spring shall contact the cam the full 
width of the cam surface. 

Gauge by eye. 

2 .03 Spring Follow (Contact Pressure). 

(a) Make and break springs shall have .015" 
minimum follow. 

1 
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VERTICAL 
MAGNET 
HEEL PIECE 

VERTICAL 
INTERRUPTER 
SPRINGS 

ROTARY ARMATURE 
BEARING PIN 

ROTARY ARMATURE 
CLAMP (UPPER) 

ROTARY ARMATURE 
CLAMP (LOWER) 

ROTARY 
BEARING 

BUSY KEY 

LINE WIPER 

Figure 1. Strowger Switch (Left Ham/ Vieui 
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HELICAL SHAFT 
RESTORING SPRING 

DOUBLE DOG SPRING 

VERTICAL ARMATURE 
SPRING ADJUSTING""' '\ 

SCREW ""' 

DOUBLE DOG 

II!.!:!. 
STEP CAM 

BUSY KEY 

LOWER COVER PLATE 

VERTICAL BANK 

RELEASE ARMATURE SPRING 

VERTICAL MAGNET 
LOCKING SCREWS 

SPRINGS 

VERTICAL ARMATURE 

VERTICAL ARMATURE 
BEARING PIN 

VERTICAL ARMATURE CLAMP 

ROTARY MAGNET 

VERTICAL ARMATURE 
RETRACTILE SPRING 

llTH STEP CAM SPRINGS 

NO. PLATE HOLDER 

Figure 2. Strowger Switch (Right Hand View). 
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Gauge by eye. 

(b) For twin contact assemblies, make and 
break springs shall have .020" minimum 
follow. 

Gauge by eye. 

NOTE: On make before break combina
tions, the break spring need not meet the 
follow requirement but shall have a con
tact pressure of minimum 50 grams. In 
any spring pile-up, all break contacts 
except the break of a make before break 
combination, shall open before any make 
contacts close. 

Gauge by eye. 

2 .04 Cam Spring - Cam Slot Clearance. With 
the busy key at normal and one side of the 
formed end of the cam spring resting against 
the C'am slot, there shall be minimum per
ceptible maximum .020" clearance between 
the other side of the formed end of the cam 
spring and the cam slot. When the first 
spring is a cam spring, the clearance will 
not be required but the tension of the cam 
spring against the cam shall not exceed 120 
grams measured at the end of the spring. 

Gauge by feel. 

2.05 Clearance Between Springs and Frame. 
There shall ·be minimum .010" clearance be
tween all springs and the flat side of the frame, 
and the last spring of the pile-up and the end 
of the frame. 

Gauge by eye. 

2.06 Clearance Between Cam Spring and Sec
ond Moving Spring Buffer. With the busy key 
at normal, there shall be minimum perceptible 
clearance between the cam spring and the 
buffer of the second moving spring. 

Gauge by eye. 

2 .07 Contact Closure. When twin contact 
springs are used, the two pairs of twin contacts 
shall make or break within .003" of each other. 

Gauge by eye. 

NOTE: A pair of contacts consists of one of 
the contacts of a lever spring and one of the 
contacts of a break or make spring. For 
example, a make combination consists of two 
pairs of contacts. 

SHAFTS 

2 .08 Freedom of Shaft to Return to Rotary 
Normal. The shaft shall return to its rotary 
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normal position when released mechanically 
from contact No. 11. 

Gauge by eye. 

2 .09 Freedom of Shaft to Return to Vertical 
Normal. The shaft shall be sufficiently free 
from bind in its bearings to restore vertically 
from rest at any non-cut in position by its 
own weight, with the off-normal lever finger 
fully depressed manually. 

Gauge by eye and feel. 

SHAFT RESTORING SPRING 

2.10 Shaft Restoring Spring Tension. 

(a) The helical spring should be wound to the 
following number of turns to assure proper 
stepping action as well as positive restora
tion. 

No. 
of Rotary 

Turns Wipers Readj Test 

2 1-1/2 1-1/2 to 2 

3 1-3/4 1- 3 I 4 to 2 -1 I 4 

4 2 2 to 2-1/2 

NOTE: The above number of turns should 
result in a return torque that, when the 
switch is assembled with its associated 
bank or banks, the shaft will restore to 
rotary normal, from the 2nd rotary step 
of the 1st bank level against a force of 
100 grams applied to the radial face of 
the rotary tooth with which the rotary 
dog is engaged at a point below the dog. 

(b) On switches equipped with cup shaft 
springs, the spring shall be wound to 
have sufficient torque to restore the shaft 
to rotary normal from the 2nd rotary step 
of the 1st bank level against a force of 100 
grams applied to the radial face of the 
rotary tooth with which the rotary dog is 
engaged at a point below the dog. In no 
case shall the number of turns exceed 
3-1/2. 

(c) On switches equipped with vertical wipers, 
the spring shall have sufficient tl=nsion to 
hold the normal pin firmly against the 
normal stop during vertical stepping. 

2.11 Shaft Restoring Spring Bracket Posi
tion. With the shaft at normal, restoring 
spring shall have sufficient downward tension 
so that the shaft spring bracket will seat 
against the normal pin clamp when released 
from its maximum vertical position. 
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Gauge by eye. 

VERTICAL ARMATURE SIDE PLAY 
AND SPRING TENSION 

2 .12 Vertical Armature Play. The vertical 
armature shall not bind nor have more than 
.012" side play. 

Gauge by eye and feel. 

2 .13 The vertical armature retractile spring 
shall be adjusted for satisfactory operation 
under the specified operating conditions. A 
tension of 250 to 400 grams measured at the 
adjusting screw is suitable for most switches. 
Some switches may require higher or lower 
values, usually due to the circuit conditions 
under which the magnets must function, but 
the tension shall not be less than 150 grams. 
This tension may be adjusted by means of the 
adjusting screw. 

ROT ARY ARMATURE POSITION 
AND SPRING TENSION 

2 .14 Rotary Armature Play. The rotary 
armature shall not bind nor have more than 
. 003'' vertical play. 

Gauge by eye and feel. 

2 .15 Rotary Armature Position. The rotary 
armature (in its non-operated position) shall 
overlap a minimum of two-thirds the diameter 
of the back stop. 

Gauge by eye. 

2 .16 Rotary Armature Retractile Spring. The 
rotary armature rectractile spring shall be 

DOU•LE DOG 
a .. IUNG---..__ 

ROTARY 
DOG----' 

BEARING PIN C:LAMP 

ROTARY PAWL 
'RON TS TOP 

ADJUSTING SC:REW 

(SOLIO TYPE DOUBLE DOG) 

adjusted for satisfactory operation under the 
specified operating conditions. A tension of 250 
to 400 grams measured at the adjusting screw is 
suitable for most switches. Some switches may 
require higher or lower values, usually due to 
the circuit conditions under which the magnets 
must function, but the tension shall not be less 
than 150 grams. This tension may be adjusted 
by means of the adjusting screw. 

DOUBLE DOG PLAY, SPRING TENSION 
AND ALIGNMENT 

2 .1 7 Double Dog Play (Figure 3 - Callout A). 
The double dog shall not bind nor have more 
than .002" vertical play. The bearing pin 
clamping screw shall be tightened to a torque 
of minimum 12, maximum 15, in. lbs. 

2 .18 Depth of Engagement of Vertical Dog 
(Figure 4 - Callout A). 

(a) Solid type (one piece) double dog. With 
the shaft at rotary normal and off vertical 
normal and the double dog disengaged from 
the release link, it shall be possible to 
raise the shaft without moving the vertical 
dog, but the dog shall move when the rise 
of the shaft exceeds .010' ' . 

(b) Independent rotary detent (spring type) 
double dog. With the shaft at rotary 
normal and off vertical normal and the 
double dog disengaged from the release 
link, there shall be no play of the shaft 
without moving the vertical dog. 

2 .19 Alignment of Double Dog Spring (Figure 
5 - Callout B). 

(a) The double dog spring shall be free from 
unnecessary bends and shall have not more 

DOU•LE DOG 
... RING--...._ 

9EAIUNG PIN C:LAMP 

-~c:-+-- ROTARY PAWL 
'RONTSTOP 
LOC:KSCREW 

ROTARY PAWL 
'RON TS TOP 

ADJUSTING SC:REW 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 3. Double Dog and Related Parts. 
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DOUllLE DOG 
SPRING 

VERTICAL 
DOG 

Figure 4. Depth of Engagement of Vertical Dog. 

DOUllLE DOG SPRING 

Figure 5. Alignment of Double Dog Spring. 

than .025" bow. The vertical center line 
of its broad surface shall be approximately 
parallel to the shaft. 

Gauge by eye. 

(b) On switches equipped with either the solid 
double dog or the independent rotary de
tent (spring type) double dog with a punch 
mark on the lower edge of the vertical dog, 
the vertical center line of the double dog 
spring shall be aligned with this punch 
mark. 

2 .20 Double Dog Spring Tension. With the 
double dog disengaged from the release link, 
the double dog spring on all switches shall be 
tensioned to meet the following requirements 
(see al so section 2 .21). Tension is to be 
measured at a point on the spring just above the 
double dog. 

MINIMUM 

MAXIMUM 

Readj 

250 Grams 

350 Grams 

Test 

250 Grams 

375 Grams 

2 .21 Non Standard Rotary Stepping on Solid 
Dog Equipped Selector Switches. 

6 

(a) To control pressure sensitive non standard 
rough stepping appearing in the specified 
double dog spring pressure region, the 
spring pressure may be reduced for 
smoothest rotary stepping below the 250 
grams specified in section 2 .20. In no case 
shall this pressure be reduced below 125 
grams. 

(b) If adjustment (a) is used and rough step
ping persists, then the rotary magnets must 
be readjusted per section 2 .55 (b) with the 
following special limits inserted therein: 

Readj Test 

MINIMUM .002" .002" 

MAXIMUM .005" .006" 

If this (b) adjustment is used, the double dog 
spring tension limits specified in section 2.20 
should be re-applied. 

2.22 Rotary Dog Alignment (Figure 6). 

(a) On switches using the solid double dog, 
the stopping face of the rotary dog shall 
engage approximately flat with the radial 
face of the rotary teeth. On switches 
using the double dog with the independent 
detent (spring type) the end of the detent 
spring shall be approximately parallel 
with the radial face of the rotary teeth 
(callout A). 

Gauge by eye. 

(b) On switches using the double dog with the 
independent rotary detent (spring type), 
the detent spring shall be tensioned against 
its stop with a minimum of 30 grams, 
maximum 60 grams. 

(c) With the shaft on the 5th rotary step of 
the 5th level (magnets de-energized), the 
tip of the detent spring shall rest in the 
bottom of the rotary tooth. With magnetb 
de-energized there shall be no more than 
.002'' maximum clearance between the de
tent spring and its stop (callout B). 

2 .23 Rotary Dog Vertical Alignment. The 
rotary dog shall be aligned vertically with 
the shaft teeth so that with the rotary dog resting 
on the crest of a shaft tooth, a .002'' gauge 
will not enter between the tip of the rotary 
dog and the shaft tooth. 

NOTE: Do not bend the rotary dog to meet 
this adjustment. 

If the condition is other than specified, it is 
an indication that either or both the rotary 
hub and the rotary dog need replacement. 
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ROTARY DOG 

!SOLID TYPE DOUBLE DOGI 

SPRING DETENT STOP 

SPRING DETENT 

(SPRING DETe:NT TYPE DOUBLE DOG! 

Figure 6. Ro.tary Dog Alignment. 

2 .24 Double Dog Contact Springs. 

(a) With the double dog riding over the notches 
in the vertical ratchet or over the tips of 
the rotary teeth, the double dog contact 
springs shall not make contact. 

(b) The double dog contact springs shall make 
contact just before the double dog is 
latched by the release link, and there 
shall be perceptible follow in the make 
contact spring. 

ROTARY PAWL AND ROTARY PAWL 
ALIGNMENT 

2.25 Rotary Pawl Play (Figure 7 - CalloutB). 
The rotary pawl shall be free from bind. 

Gauge by feel. 

2 .26 Rotary Pawl Spring (Figure 7 - Callout 
A). The opening in the loop of the pawl spring 

ca>------. 

ROTARY 
ARMATURE --.-t-... 

ROTAll.Y l'AWL 

ROTARY PAWL 
GUIDE 

i----<D> 

after it is attached to the pawl shall not exceed 
5/64". 

Gauge by eye. 

2 .27 Vertical Position of Rotary Armature 
(Figure 7 - Callout D). With the rotary 
armature in its non-operated position, the 
rotary pawl shall entirely overlap the end of 
the rotary pawl guide. The overlap of the 
rotary pawl guide may be changed by shifting 
the rotary armature pins. 

Gauge by eye. 

2 .28 Rotary Pawl Alignment. The rotary pawl 
shall strike the shaft hub squarely when the 
rotary armature is operated manually. 

(a) The tip edge of the pawl shall be parallel 
with a vertical plane tangent to the shaft 
hub at the point where the pawl contacts 
with the hub (figure 8 - callout A). 

Gauge by eye. 

(b) The tip of the pawl shall be parallel with 
a radial plane through the base of the last 
vertical notch in the hub. Both of these 
conditions shall be checked with the shaft 
on the last rotary step of the 9th or 10th 
(or in case of single level switches, the 
operating) level (figure 9 - callout A). 

Gauge by eye. 

2 .29 Rotary Pawl Guide Position. With the 
shaft in any rotary off-normal position (be
tween 1 and 10) the tip of the rotary pawl 
shall strike the notch behind the 8th tooth 
(counting from the rotary dog) within the 
following limits (figure 10 - callouts A and B). 

(a) It shall never strike the radial face of any 
tooth. 

Gauge by eye. 

(b) It shall strike the base of the notch or 

191-------. 

ROTARY 
ARMATURE --of""""I.._, 

RDTAll.Y PAWL 

ROTARY PAWL 
GUIDE 

1----<D> 

(SOLID TYPE DOUBLE DOG) (SPRING DETENT TYPE DOUBLE DOG) 

Figure 7. Rotary Armature and Related Parts. 
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ROTARY 
PAWL 
SPRINC 

ALICNED 

ROTARY PAWL CUIDE 
ADJUSTMENT SCREW 

ROTARY ARMATURE 
BACKSTOP ADJUSTMENT SCREW 

MISALICNED 

Figure 8. Rotary Pawl Alignment With Shaft Hub. 

CA)-------1 

1/2 DISTANCE 
FROMllAIUOF 
NOTCH 'TO OUTER 
EDCE Of FLANK 

ROTARY PAWL 

t'IMl!rm."-":i_BEVELED SURFACE 

I: 
1: 

THE$E TWO LINES 
SHOULD BE PARALLEL 

--,.,.----..;:__OUTER EDGE OF RADIAL 
FACE OF TOOTH 

SHArT 

ALICNED 

I. 
11 
1' 

,, 
" '· ,, 

MISALICNED 

Figure 9. Rotary Pawl Alignment. 

t------CB) 

1/4 DISTANCE 
FROM llASE Of 

NOTCH TO 0 UTE.II 
EDGE or FLANK 

Figure 10. Rotary Pawl Guide Position. 

between this point and a point up the 
flank within the following limits. 

Readj Test 

1/4 1/2 

Gauge by eye. 

2 .30 Normal Pin Position (Figure 10 - Callout 
A). At rotary normal the normal pin shall be 
set so the pawl strikes between the 8th and 9th 
tooth (counting from the rotary dog) in the same 
relative position that it strikes the other 
teeth. 

Gauge by eye. 

2 .31 Rotary Armature Back-Stop Screw Posi
tion (Figure 7 - Callout E). The rotary 
armature back-stop shall be set to allow the 
shaft to release from any level without strik
ing the pawl and to have from .002" to .010" 
clearance between the pawl and the shaft at 
normal. 

Gauge by eye. 

RELEASE MECHANISM 

2 .32 Clearance Between Rotary Dog and Ro
tary Teeth (Figure 11). With the double dog 
latched in the release link and with the switch 
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shaft on the 5th vertical level, there shall be a 
minimum .030", maximum .045" space be
tween the engaging edge of the dog and the out
side periphery of the rotary teeth. 

2 .33 Release Armature Pin Position (Figure 
12 - Callout A). 

(a) With the release armature at rest in its 
electrically operated position, the pin 
shall hold the double dog so that the re
lease link drops completely over the 
release tooth on the double dog. Check 
this requirement as covered in section 
2.33 (c). 

(b) With the release magnet energized and the 
release armature at rest in its normal 
position with relation to the release mag
net bracket, and a .006" gap between the 
release armature and the closest point 
on the core, the release link shall not latch 
the release tooth. Check this requirement 
as described in section 2.33 (c). 

(c) The operated position referred to in 
section 2 .33 (a), is the position with re
spect to side play that the release armature 
assumes when the release magnet is ener
gized. The release link should be lifted 
free of the release tooth and allowed to 
drop to check the requirements of (a) 
and (b). 
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(SOLID TYPE DOUBLE DOG) 

ROTARY 
DOG OETENT 
SPRIN8 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 11. Rotary Dog and Rotary Dog Clearance. 

RELEASE 
LINK---.. 

RELEASE ARMATURE BACKSTOP 
ADJUSTING SCREW 

RELEASE. ARMATURE 

1 l__(B) PIN 

LooueLE ooc RELEASE TOOTH 

Figure 12. Release Armature Pin Position and Clearance, 

2 .34 Clearance Between Release Armature 
Pin and Double Dog (Figure 12 - Callout B). 
The back-stop screw shall be set to allow 
.060'' minimum, .120'' maximum space be
tween the double dog and the end of the 
armature pin when the release armature is 
at normal, the shaft is at rest in any rotary 
off normal position, and the rotary dog is 
engaged with rotary ratchet teeth. 

2 .35 Release Operating Requirements. 

(a) The self-protecting release magnet (D-
281455-A) shall operate the double dog 
and release the shaft from any point on 
.180 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 (plus or 
minus 1) volts with 160 ohms in series 
with it. 

When the spring type double dog is used, 
the release magnet (D-281455-A) shall 
operate the double dog and release the 
shaft from any point on .225 ampere. 

NOTE: This requirement shall be checked 
by operating the magnet on 50 (plus or 
minus 1) volts with 110 ohms in series 
with it. 

(b) The magnet armature shall release on 
open circuit after being operated on a 
current of .365 ampere; that is, with 20 

ohms in series with it on 5 0 volts d-c. 

NOTE: After the switch has been in use 
for 15 years or longer, sticking of the 
release magnet may be caused by exten
sive wear on the brass cap covering the 
core of the release magnet coil. This 
malfunction may be remedied quickly and 
easily without removing the switch from 
the shelf by hanging an apron residual, part 
number D-7077 (figure 13) between the core 
and the release magnet armature (figure 
14). 

VERTICAL PAWL AND 
VERTICAL MAGNET 

2 .36 Vertical Pawl Play (Figure 15 - Callout 
A). The vertical pawl shall not bind and the 
maximum side play shall be .008" with rela
tion to the armature. 

Gauge by eye and feel. 

2 .37 Vertical Pawl Spring (Figure 15 - Callout 
C). The opening in the loop.of the pawl spring 
after it is attached to the pawl shall not exceed 
5/64". 

Gauge by eye. 

2.38 Vertical Pawl Position (Figure 16 - Call
out A). With the vertical pawl resting on the 
shoulder of the vertical ratchet above the first 
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Figure 13. Apron Residual. 

RELEASE 
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ARMATURE 
BACKSTOP 
~g~~~TING 

RELEASE 
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ARMATURE 

L._~~~1ii~L 
RELEASE 
MAGNET 
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BRASS 
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Figure 14. Installing Apron Residual. 

CLAMPING SCREW 

VERTICAL MAGNET 

VERTICAL ARMATURE ---1 

Figure 15. Vertical Magnets and Related Parts. 
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~-----CA) 

OVERTHROW 
STOP 

Figure 16. Vertical Pawl Position. 

tooth, both corners forllled by the arc at the 
pawl tip shall contact the periphery of the 
shoulder in sollle one position perlllitted by the 
side play of the vertical arlllature. 

Gauge by eye. 

2 .39 Vertical Magnet Position (Figure 15 -
Callout D). 

(a) Minilllulll: With the vertical Illagnets 

(b) 

electrically operated and with the vertical 
pawl engaged with the vertical tooth 
corresponding to each level, there shall be 
vertical IllOVelllent of the shaft when a force 
sufficient to take up any pawl bearing play 
is applied to the shaft alternately in an up
ward and downward direction (see section 
1.04). 

Gauge by feel. 

NOTE: This requirelllent Illay be checked 
with the double dog disengaged frolll the 
shaft. 

Maxilllulll: There shall be a gap between 
the top of the vertical dog and the under 
surface of the tooth not to exceed .010" 
with the shaft raised by hand so that the 
vertical pawl is resting against the casting 
overthrow stop (see section 1.04). 

With the Illagnets electrically operated, 
the vertical arlllature shall strike both 
Illagnet cores. This requirelllent is satis
factorily Illet if the space between the 
arlllature and the closest point on either 
core does not exceed .002" (see section 
1.04)' 

VERTICAL DOG (SEE SECTION 2.45) 

2 .40 Horizontal Alignlllent of Vertical Dog 
(Figure 1 7 Callout A). The tip of the 
vertical dog when unlatched shall ride within 
the notches in the vertical ratchet with shaft 
at rotary norlllal. 

Gauge by eye. 

2 .41 Vertical Alignlllent of Vertical Dog (Fig
ure 4 - Callout A), With the vertical Illagnets 
energized, disengage the double dog frolll the 
vertical teeth and then slowly release it. The 
vertical dog shall drop in on all levels. As 
the vertical Illagnets are released on each 
level the vertical dog Illay allow a perceptible 
drop ( .003") in the shaft on sollle levels; but 
shall not allow a perceptible drop (.003") in 
the shaft on all levels. (See section 1.04). 

Gauge by eye. 

NOTE: Recheck 2.18 (a) and 2.39 if adjust
Illents are Illade in 2 .40 or 2 .41. 
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STATIONARY DOG (SEE SECTION 2.45) 

2 .42 Horizontal Alignment of Stationary Dog 
(Figure 17 - Callout A). The stationary dog 
shall be adjusted, in the slot in the vertical 
shaft, to clear the teeth of the shaft at the 
nearest point when the normal bracket is 
pressed against the normal post from the left; 
but the clearance shall not exceed maximum. 

Readj Test 

.003" .004" 

NOTE: On switches that have only rotary 
operation (one level banks), the stationary 
dog shall normally engage the vertical tooth 
of the operative level by not less than half 
the thickness of the dog and not more than the 
total thickness of the dog. 

STATIONARY 
ooc---

VERTICAL RATCHET 

ROTARY RATCHET 

Figure 17. Horizontal Alignment of Stationary Dog. 

2 .43 Vertical Alignment of Stationary Dog 
(Figure 18 - Callout A). 

(a) The stationary dog shall not cause a rise 
and shall not allow more than a percep
tible ( .003 ") drop of the shaft as it cuts 
in on at least one level. 

Gauge by eye. 

(b) With the rotary magnets energized on the 
first rotary step, the shaft shall rest on 
the stationary dog so that the vertical dog. 
will drop all the way in when pulled away 
from the shaft and released. 

Gauge by eye. 

2 .44 Depth of Engagement of Stationary Dog 
(Figure 18 - Callout A). With the shaft cut in 
(two or more steps) on any level, and the 
double dog disengaged from the shaft, it shall 
be possible to move the shaft vertically; but, 
this movement shall not exceed .010". On 
switches having rotary motion only, this re
quirement shall be checked with the shaft 
cut in on any step. 

2 .45 Adjustment Note for Vertical and Sta
tionary Dogs (Figure 19). In adjusting both 

the vertical and stationary dogs to meet re
quirements1 bending of the dog with a double 
dog bender applied between the tip and the 
bend in the dog will cause a change only in 
the forward-backward position of the tip. 
Applying the tool to a point beyond the bend 
will cause a change in both the forward-back
ward and the lateral (right and left) position 
of the tip. A combination of both applications 
may be required to meet the specification. 

VERTICAL PAWL GUIDE 

2.46 Clearance Between Vertical Pawl Finger 
and Vertical Pawl Guide (Figure 20 - Callout A). 
There shall be a clearance of minimum .010" 
between the vertical pawl finger and the vertical 
pawl guide just as the shaft starts to move 
vertically under the control of the vertical 
armature. 

Gauge by eye. 

NOTE: This requirement shall be met on all 
steps. 

2 .47 Clearance Between Vertical Pawl and 
Vertical Teeth (Figure 21 - Callouts A and B). 
The pawl shall clear the vertical teeth as the 
shaft releases and shall clear the rotary hub 
when the shaft is up ten. 

Gauge by eye. 

VERTICAL OFF-NORMAL 
SPRING ASSEMBLY 

2 .48 Definition of VON Spring Action. See 
Section 1.09. 

2.49 Off-Normal Spring Alignment. The 
springs shall be approximately parallel with 
.the shaft with the switch at normal. 

Gauge by eye. 

2 .50 Clearance Between Off-Normal Lever 
Buffer and 1 First Lever Spring (Figure 22 -
Callout A). 

(a) There sihall be an easily visible clearance 
between the lever buffer and the first lever 
spring when the lever finger is held in its 
highest 

1

position. 

Gauge by eye. 

(b) The cle!arance between the buffer and the 
first level spring shall not be great enough 
to cause a bind between the normal pin and 
the off-normal lever finger (part of the off
normal lever) which will prevent restora
tion of the shaft when it is released from the 
third ro~ary step of the first level. 

11 
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STATION,\RY 
DOG·· -------'-+-~ 

Figure 18. Vertical Alignment of Stationary Dog, 

DOUBLE DOG 
ADJUSTING 
TOOL 

VERTICAL DOG 

Figure 19. Adjusting Double Dog. 

OVERTHROW STOP---. 
--- VERTICAi. 

RATCHET 
SHOULDER 

'~--VERTICAL 
RATCHET 

VERTICAL 
PAWL 

FINGER 

Figure 20. Vertical Pawl Finger and Vertical Pawl Guide 
Vertical Pawl Guide Clearance. 

IA) 

ROTARY RATCHET 

Figure 21. Vertical Pawl and Vertical Teeth Clearance. 
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Gauge by eye. 

2 .51 Clearance Between Lever Spring and 
Buffer of Adjacent Lever Spring (Figure 22 -
Callout B). Where a lever spring has an ad
jacent bank contact, there shall be a minimum 
space of .002'' between the lever spring and 
the buffer of the lever spring of an adjacent 
back contact assembly when the shaft is off 
normal. 

2 .52 Contact Separation. The minimum con
tact separation shall be .008" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

Figure 22. Vertical Off-Normal Spring Assembly. 

2 .53 Off-Normal Lever Finger Clearance. 

(a) First rotary step (figure 23 - callout A). 
The off-normal lever finger shall have 
.010" minimum clearance from the normal 
pin with the switch up one and in one. With 
the lever finger held in its highest position, 
it shall not bind the normal pin enough to 
prevent restoration of the shaft when it is 
released from the third contact of the first 
level. 

(b) Last rotary step (figure 23 - callout B). 
With the shaft on the last rotary step of 
the first bank level, the normal pin clamp 
shall clear the off-normal lever finger. 

Gauge by eye. 

2 .54 Contact Pressure. 

(a) The contact pressure measured at the 
point of contact on each spring shall be 
minimum: 

Readj 

30 Grams 

Test 

25 Grams 

(b) The combined tension of the vertical off
normal springs shall not be sufficient to 
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NORMAL PIN 
CLAMP--... 

~--SHAFT SPRING 
BRACKET 

OF"F"·NORMAL LEVER 
FINGER 

Figure 23. Normal Pin Clamp and Related Parts. 

prevent the complete restoration of the 
shaft to vertical normal from any posi
tion between the 1st level and vertical 
normal. 

NOTE: Make contacts shall be checked 
for sufficient closure by noting that they 
are in mechanical contact when a gauge of 
.020" thickness is inserted between the 
clamp holding the normal pin to the shaft 
and the shaft bearing. 

ROTARY MAGNET 

2 .55 Rotary Magnet Position - Rotary Gaug
ing (Figure 24 - Callout A). 

(a) The armature shall strike both magnet 
cores at the same time with the magnets 
electrically operated. This requirement is 
satisfactorily met if the space between the 
armature and the closest point on either 
core does not exceed .002" (see section 
1.04). 

(b) On switches using the solid double dog, the 
rotary magnets shall be so located that 
when energized, the clearance between the 
rotary dog and the radial face of the rotary 
tooth shall be within that specified below 
on the first, fifth, and tenth tooth as 
measured on the fifth bank level. The 
specific minimum and maximum values 
are as specified below (except as shown 
in section 2 .21). 

MINIMUM 

I MAXIMUM 

Readj 

.005 

.009 

Test 

. 005 

. 011 

(c) On switches using the double dog with 
the independent rotary detent (spring type) 
the rotary magnets shall be so located that 
when energized, the clearance between the 
tip of the spring and the outer radial edge 
of the rotary tooth shall be within that 
specified below on the first, fifth, and tenth 

tooth as measured on the fifth bank level. 
In checking this requirement, the spring 
detent is lifted off the hub by rotating the 
double dog slightly back and forth in line 
.vith the radial edge so that with the speci
fied feeler gauge held loosely against the 
radial edge of the rotary tooth the minim um 
clearance between the tip of the &pring and 
the rotary tooth is measured. 

MINIMUM 

MAXIMUM 

Readj 

.004 

.008 

ROTARY FRONT PAWL STOP 

Test 

.004 

.009 

2 .56 Rotary Pawl Front Stop Position (Figure 
24 - Callout B). With the rotary magnets ener
gized, the clearance between the rotary pawl 
and its front stop on the 1st, 5th and 10th 
rotary steps on the 5th bank level shall be as 
follows (see section 1.04): 

Readj Test 

MINIMUM ,002" .002" 

MAXIMUM .004'' .005" 

NOTE: Holding this adjustment toward the 
minimum will result in better rotary operation. 
This adjustment can be considered met if the 
front stop is adjusted to allow only a very 
slight rotary motion of the shaft with the rotary 
magnets energized. Reference should also be 
made to selector wiper position, section 
2.93 (F). 

ROT ARY INTERRUPTER SPRING 

2.57 Contact Separation of Gauging (See Sec
tion 1.04). Unless otherwise specified the 
requirements shall be within the following 
limits: 

(a) Selectors. Contact separation measured 
at the contacts with the rotary magnets 
energized. 

When used with interrupter relays .010" 
min., .016" max • 

When interrupting own· circuits .014" ± 
.002,, . 

(b) Connectors. Contact separationmeasured 
at the contacts with the rotary magnets 
energized: 

When used with interrupter relays .010'' 
min., .016" max. 

When interrupting own' circuits: Springs 1 
and 2 breakcontacts.003"min., .008" max. 

13 
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ROTARY PAWL 

(Al 

(SOLID TYPE DOUBLE DOG) 

RADIAL FACE OF 
ROTARY TOOTH 

STOPPING FACE 
OF ROTARY DOG 

ROTARY PAWL 

(SPRING DETENT TYPE DOUBLE DOG) 

Figure 24. Rotary Magnet, Rotary Pawl Front Stop 
Positions and Rotary Gauging. 

Springs 3 and 4 break contacts .008" 
min., .015" max. 

(c) Linefinders. Break Combinations: 

Contact separation measured at the con
tacts with the rotary magnets energized 
shall be .020'' min., and .035'' max. 

Break and Make Combinations: 

(With break springs equipped with contacts 
or dead backstop springs with or without 
contacts). 

The cont~cts (or springs) shall break on 
.010" ±· .002" and make on .006" ± .002" 
gauged between armature and coil core. 

2 .58 Contact Pressure. Pressure to be 
measured at the end of the armature springs 
with the rotary magnets de-energized. 

(a) Selectors. The rotary interrupter break 
springs shall have a contact pressure of 
150 grams min., 300 grams max. 

~b) Connectors. When used with interrupter 
relays: The rotary interrupter break 
springs ( 1 b combination) shall have a con
tact pressure of 150 grams min., 300 
grams max. 

When interrupting own circuits: The ro
tary interrupter break springs (2b com
binations) shall have 75 grams min., 150 
grams max. on each pair of mating con
tacts. 

(c) Linefinders. Break Combination: The 
break contact pressure shall be 100 grams 
min., and 200 grams max. 
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Break and Make Combinations. (With 
break springs equipped with contacts or 
dead backstop springs with or without 
contacts): 

Tension against the break contact spring 
(or dead spring) shall be 25 grams min., 
and 150 grams max. 

VER TI CAL INTERRUPTER 

2 .59 Contact Separation. 

(a) On vertical armature type interrupters 
(figure 25) the minimum contact separation 
shall be .008" for make or break contacts 
unless otherwise specified. 

(b) On bell crank mechanism interrupters and 
unless otherwise specified (figure 26), the 
break contact separation with the vertical 
magnets energized shall be min., .015" 
and max., .030" measured at the contacts. 
Make contacts shall make on .010 ± .002 
gauged between the armature and coil 
cores. The air gap between make contacts 
at normal shall be min., .015" max., .025''. 

2 .60 Contact Pressure. 

(a) On vertical armature type interrupters 
(figure 25), the vertical interrupter springs 
shall have a tension of minimum 150 grams 
measured at the end of the longer spring. 

(b) On bell crank mechanism interrupters 
(figure 26) having a break combination, 
the normal break contact pressure of the 
interrupter springs shall be min., 100 
grams, and max., 200 grams. On make 
spring combinations, the tension against 
the bell crank lever bushing at normal 
shall be 25 to 100 grams. 

2 .61 Clearance Between Bell Crank Bushing 
and Interrupter Spring (Figure 26). With a 
break combination, there shall be perceptible 
clearance between the bushing and the main 
contact spring it engages, but this clearance 
shall not exceed .015" with the bell crank arm 
resting against the back stop. 
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NORMAL PIN 
CLAMP--, 

~--SHAFT SF'RING 
&RACKET 

td~~~~-(A) 
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Figure 23. Normal Pin. Clamp and Related Parts. 

prevent the complete restoration of the 
shaft to vertical normal from any posi
tion between the 1st level and vertical 
normal. 

NOTE: Make contacts shall be checked 
for sufficient closure by noting that they 
are in mechanical contact when a gauge of 
.020'' thickness is inserted between the 
clamp holding the normal pin to the shaft 
and the shaft bearing. 

ROTARY MAGNET 

2.55 Rotary Magnet Position - Rotary Gaug
ing (Figure 24 - Callout A). 

(a) The armature shall strike both magnet 
cores at the same time with the magnets 
electrically operated. This requirement is 
satisfactorily met if the space between the 
armature and the closest point on either 
core does not exceed .002" (see section 
1 .04). 

(b) On switches using the solid double dog, the 
rotary magnets shall be so located that 
when energized, the clearance between the 
rotary dog and the radial face of the rotary 
tooth shall be within that specified below 
on the first, fifth, and tenth tooth as 
measured on the fifth bank level. The 
specific minimum and maximum values 
are as specified below (except as shown 
in section 2.21). 

MINIMUM 

MAXIMUM 

Readj 

.005 

.009 

Test 

. 005 

.011 

(c) On switches using the double dog with 
the independent rotary detent (spring type) 
the rotary magnets shall be so located that 
when energized, the clearance between the 
tip of the spring and the outer radial edge 
of the rotary tooth shall be within that 
specified below on the first, fifth, and tenth 

tooth as measured on the fifth bank level. 
In checking this requirement, the spring 
detent is lifted off the hub by rotating the 
double dog slightly back and forth in line 
nith the radial edge so that with the speci
fied feeler gauge held loosely against the 
radial edge of the rotary tooth the minim um 
clearance between the tip of the spring and 
the rotary tooth is measured. 

MINIMUM 

MAXIMUM 

Readj 

.004 

.008 

ROTARY FRONT PAWL STOP 

Test 

.004 

.009 

2 .56 Rotary Pawl Front Stop Position (Figure 
24 - Callout B). With the rotary magnets ener
gized, the clearance between the rotary pawl 
and its front stop on the 1st, 5th and 10th 
rotary steps on the 5th bank level shall be as 
follows (see section 1.04): 

Readj Test 

MINIMUM .002" .002" 

MAXIMUM .004'' .005" 

NOTE: Holding this adjustment toward the 
minimum will result in better rotary operation. 
This adjustment can be considered met if the 
front stop is adjusted to allow only a very 
slight rotary motion of the shaft with the rotary 
magnets energized. Reference should also be 
made to selector wiper position, section 
2.93 (F). 

ROT ARY INTERRUPTER SPRING 

2.57 Contact Separation of Gauging (See Sec
tion 1.04). Unless otherwise specified the 
requirements shall be within the following 
limits: 

(a) Selectors. Contact separation measured 
at the contacts with the rotary magnets 
energized. 

When used with interrupter relays .010" 
min., .016" max • 

When interrupting own· circuits .014" ± 
.002". 

(b) Connectors. Contact separation measured 
at the contacts with the rotary magnets 
energized: 

When used with interrupter relays .010'' 
min., .016'' max. 

When interrupting own' circuits: Springs 1 
and 2 break contacts .003 "min., .008" max. 
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Figure 24. Rotary Magnet, Rotary Pawl Front Stop 
Positions and Rotary Gauging. 

Springs 3 and 4 break contacts .008" 
min., .015" max. 

(c) Linefinders. Break Combinations: 

Contact separation measured at the con
tacts with the rotary magnets energized 
shall be .020'' min., and .035'' max. 

Break and Make Combinations: 

(With break springs equipped with contacts 
or dead backstop springs with or without 
contacts). 

The cont~cts (or springs) shall break on 
.010" ±· .002" and make on .006" ± .002" 
gauged between armature and coil core. 

2.58 Contact Pressure. Pressure to be 
measured at the end of the armature springs 
with the rotary magnets de-energized. 

(a) Selectors. The rotary interrupter break 
springs shall have a contact pressure of 
150 grams min., 300 grams max. 

(b) Connectors. When used with interrupter 
relays: The rotary interrupter break 
springs (lb combination) shall have a con
tact pressure of 150 grams min., 300 
grams max. 

When interrupting own circuits: The ro
tary interrupter break springs (2b com
binations) shall have 75 grams min., 150 
grams max. on each pair of mating con
tacts. 

(c) Linefinders. Break Combination: The 
break contact pressure shall be 100 grams 
min., and 200 grams max. 
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Break and Make Combinations. (With 
break springs equipped with contacts or 
dead backstop springs with or without 
contacts): 

Tension against the break contact spring 
(or dead spring) shall be 25 grams min., 
and 150 grams max. 

VER TI CAL INTERRUPTER 

2 .5 9 Contact Separation. 

(a) On vertical armature type interrupters 
(figure 25) the minimum contact separation 
shall be .008'' for make or break contacts 
unless otherwise specified. 

(b) On bell crank mechanism interrupters and 
unless otherwise specified (figure 26), the 
break contact separation with the vertical 
magnets energized shall be min., .015" 
and max., .030'' measured at the contacts. 
Make contacts shall make on .O 10 ± .002 
gauged between the armature and coil 
cores. The air gap between make contacts 
at normal shall be min., .015'' max., .025' '. 

2.60 Contact Pressure. 

(a) On vertical armature type interrupters 
(figure 25), the vertical interrupter springs 
shall have a tension of minimum 150 grams 
measured at the end of the longer spring. 

(b) On bell crank mechanism interrupters 
(figure 26) having a break combination, 
the normal break contact pressure of the 
interrupter springs shall be min., 100 
grams, and max., 200 grams. On make 
spring combinations, the tension against 
the bell crank lever bushing at normal 
shall be 25 to 100 grams. 

2 .61 Clearance Between Bell Crank Bushing 
and Interrupter Spring (Figure 26). With a 
break combination, there shall be perceptible 
clearance between the bushing and the main 
contact spring it engages, but this clearance 
shall not exceed .015" with the bell crank arm 
resting against the back stop. 
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Gauge by eye. 

2 .62 Bell Crank Play (Figure 26f. The bell 
crank shall not bind on its bearing, and shall 
have perceptible side play not to exceed .015". 

ROTARY OFF-NORMAL ASSEMBLIES 
(SEE SECTION 1.09) 

2 .63 Contact Separation. The minimum con
tact separation shall be .010" for make or 
break contacts. Similar assemblies shall be 
adjusted in a uniform manner. 

Gauge by eye. 

2 .64 Contact Sequence. Contacts shall break 
or make contact before the double dog drops 
in on the first rotary step. 

Gauge by eye. 

2.65 Clearance Between Lever Spring Buffer 
and Rotary Hub and Cam Collar (Figure 27 -
Callout A). The cam collar and the cam Spring 
buffer, and the rotary hub and the cam spring 
buffer shall not touch. 

Gauge by eye. 

2 .66 The following is the adjustment with the 
shaft on the first rotary step of any level: 

(a) Lever springs shall be adjusted to have a 
tension of 20 grams minimum against 
their back contacts or the lever spring 
adjacent to it toward the cam. 

NOTE: This tension shall be measured 
midway between the buffer and contact 
or at the form in the case of a make 
before break assembly spring. 

(b) A stop spring, when used, shall touch the 
buffer of the adjacent lever spring and 
clear the cam. 

Gauge by eye. 

(c) When two or more adjacent break contact 
assemblies are used, there shall be a 
clearance between one lever spring and the 
buffer of the lever spring of the adjacent 
break assembly. 

Gauge by eye. 

2 .67 Make Contact Pressure. Make contacts 
shall have a minimum contact pressure of 20 
grams as measured at the tip of the make 
spring. 

COMBINED ROTARY OFF-NORMAL 
AND ELEVENTH STEP CAM SPRINGS 

(SEE SECTION 1.09) 

YIRTICAL INTl!:RRUl'TCR 
Sf'RING ASS[MBL Y 

INll"ERRUf'T[R .Sf'RING 

INTERRUPTER ARM OF 
VERTICAL ARMATURE 

Figure 25. Vertical Interrupter Spring Assembly Operated 
by Vertical Armature Arm. 

BELL CRANK BUSHING 

INTERRUPTER 
Sf'RING ---.J 

Figure 26. Vertical Interrupter Spring Assembly. 

CAM 
COLLAR 

LEVER 
SPRING 

BUFFER 
SPRING 

Figure 27. Rotary Off-Normal Spring. 
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2 .68 Roller and Cam. 

(a) The roller shall be free on its bearing. 
The roller bracket shall not touch the 
rotary hub. 

(b) The roller spring shall be tensioned to 
bear lightly on the mounting bracket when 
the shaft is normal. 

(c) The cam shall be set so that it engages 
the roller fully on the 10th vertical step 
and shall not touch the bottom bearing 
bracket when the shaft is at vertical 
nonnal. 

(d) There shall be a clearance between the 
roller spring and the buffer of the 1st 
lever spring when the cam springs are 
normal, except where the 1st spring in 
the combination is a make contact. In 
this case the first lever spring shall be 
lightly tensioned against the roller spring. 

Gauge by eye. 

(e) With the rotary magnets energized on the 
10th rotary step, there shall be a percep
tible clearance between the roller and the 
11th step cam, Check this requirement on 
the 1st and 10th levels. 

Gauge by eye. 

(f) With the rotary magnets energized on 
the 11th rotary step, there shall be a 
minimum clearance of .010" between 
springs on adjacent sets. Cheek this 
requirement on the 1st and 10th levels. 

(g) There shall be a clearance between the 
roller and the cam before the 1st rotary 
step. Check this requirement on the 1st 
and 10th levels. 

2-.69 Springs. 

(a) The minimum contact separation for all 
make or break contacts shall be .006''. 

(b) The minimum contact pressure shall be 
25 grams for break contacts and 15 grams 
for make con tac ts. 

(c) "Break make" combinations must show a 
minimum clearance of .006" between 
''break'' contacts before the ''make'' con
tacts dose. 

(d) The spring ~·ombination shall be so adjusted 
that the ''break'' springs break approxi
mately simultaneously. Any variations 
must be such that the springs break in 
sequence, commencing with the break 
nearest the roller spring. The ''make'' 
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springs shall close approximately simul
taneously. 

Gauge by eye. 

(e) Where combined rotary O.N .S. and 11th 
step cam springs are fitted, the pressure 
on the break contacts of the 11th step cam 
springs shall not be relieved when the 
rotary O.N.S. operate - i.e., there shall 
be a clearance between the buffer in the 
1st lever spring of the 11th step cam 
springs and the last spring of the rotary 
0,N.S. 

Gauge by eye. 

NOTE: The rotary 0.N.S. shall meet 
requirements (a) and (b) on the 1st rotary 
step. These springs may have additional 
motion on the 2nd step, but this motion 
shall not completely remove the clearance 
mentioned in the preceding paragraph. 

TENTH OR ELEVENTH STEP CAM SPRINGS 

2. 70 Clearance Between Lever Spring Buffer 
and Rotary Hub and Carn Collar (Figure 28 -
Callout A). 

(a) There shall be a clearance between the 
closest point on the cam collrtr and the 
spring buffer which engages the cam, but 
this clearance shall not exceed 5 / 64''. 

Gauge by eye. 

(b) With the shaft at vertical normal, there 
shall be clearance between the rotary hub 
and the spring buffer which engages the 
cam, but this clearance shall not exceed 
1/16". 

LEVER SPRINCO 
BUFFER---~ 

-----CAM COLLAR 

CAM SET SCREWS 

Figure 28. Clearance Between Lever Spring Bu ff er, 
and Rotary Hub and Cam Collar, 

Gauge by eye. 

2. 71 Contact Separation. The minimum con
tact separation for make or break contacts shall 
be: 
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Readj Test 

.006'' .005" 

2. 72 Lever Spring and Buffer Clearance on 
Two Adjacent Break Combinations (Figure 
29 - Callout B). Where there are two or 
more adjacent break combinations there shall 
be minimum space of .002'' between each lever 
spring and the buffer of the lever spring in the 
adjacent break combinations. 

LEVER SPAl'NGS 

(B)---. 

CAM 

BUFFER OF FIRST LEVER SPAllllG 

Figure 29. Cam Spring Assembly Relation to Cam. 

Gauge by eye. 

2. 73 Clearance Between Cam and Lever Spring 
Buffer. 

(a) There shall be a clearance between the 
cam and buffer when the shaft is on the 
rotary step preceding the one on which 
the springs are to operate. 

(b) On levels on which the cam is not to 
operate the cam springs, there shall be 
clearance between any point on the cam 
spring assembly and the closest point on 
the cam. 

Gauge by eye. 

2.74 Spring Tension and Contact Pressure. 

(a) Make or break springs shall have some 
follow when making or breaking contact. 

(b) Normally dosed contact springs of make 
before break combinations shall have a 
pressure of 45 grams minimum measured 
at the end of the longer spring. 

(c) Lever springs shall each be tensioned 
against their back contact or against the 
adjacent lever spring in the direction of 
the cam with a tension of minimum 20 
grams measured midway between the 
buffer and contact. 

(d) Make combinations shall have a minimum 
contact pressure of 20 grams measured 
at the tip of the make spring. 

2. 75 Latching Type Cam Springs Assembly. 

(a) With the rotary magnet energized with the 
wipers on the 10th step, there shall be 
space between the cam and the latching 
spring. 

(b) When stepping the shaft electrically, the 
cam shall not latch on the 10th step. 

(c) With the shaft at rest on the 11th step 
and the rotary armature at normal, the 
latching spring shall latch the latch lug 
freely and shall be tensioned 1ight1 y 
against the latch lug bracket. 

( d} With the play in the shaft (in rotary normal 
position) taken up by applying pressure 
at the right of the normal finge:r opposite 
the normal post and the latching spring un
latched, the releasing portion of the cam 
shall just clear the latching spring. 

NORMAL POST SPRINGS AND CAMS 

2. 76 Position of Normal Post Cam Teeth. 
Operating cams are numbered from top down
ward. They shall be formed out at right angles 
to and extending approximately 1I16" from the 
side surface which forms their base. 

NOTE: In general, it will be necessary to use 
forming tool H-47202-1 or H-882979-1 to 
satisfactorily meet this requirement. 

2.77 Normal Post Cam Play. The cams 
shall have noticeable but not more than .008" 
play on the normal post and shaft spring bracket 
assembly. 

Gauge by eye and feel. 

2. 78 Position of Normal Post Spring Assem -
bly. The level operating cams shall strike the 
roller of the normal post cam roller spring 
in approximately the center. 

NOTE: This adjustment shall be made by 
rotating the normal post spring mounting 
bracket on the normal post. 

2. 79 Spring Alignment. The springs shall 
be approximately parallel with the shaft when 
the switch is viewed from the front. 

2 .80 Relation of Normal Post Cam to Hollers. 

(a) With the shaft on the step preceding, or 
succeeding (except when springs operate 
on the "O" level) that on which springs 
are to operate, the normal post spring 
roller may contact the cam, but No. 1 
spring shall not move when a light pres
sure is applied to either side of the earn 
to take up the play between it and the 
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normal post. When the first contact is a 
break contact, there shall be a separation 
of minimum .002" between the roller 
spring and the buffer on the No. 2 spring 
when a light pressure is applied to either 
side of the cam to take up the play between 
it and the normal post. 

(b) On any level where the pile-up is not 
operated, the roller spring roller may 
touch the flat side of the cams but the 
pressure shall be less than 5 grams. 

2 .81 Contact Pressure. 

(a) Single contact make or break springs in 
pile-ups having more than one combination 
shall have a contact pressure of minimum 
20 grams, maximum 30 grams measured at 
the contact. 

NOTE: When a single make on one or both 
spring pile-ups is used, contact pressure 
shall be minimum 25 grams, maximum 35 
grams. · 

(b) Twin contact make or break springs shall 
have a contact pressure of minimum 25 
grams, maximum 35 grams. 

NOTE 1: A make spring shall be con
sidered to meet this requirement if the 
make contact has a follow of minimum 
• 020'·'. 

NOTE 2: The two pairs of twin C'Ontacts 
shall make or break within .003" of each 
other. 

Gauge by eye. 

2 .82 Contact Separation. The contact separa
tion shall be minimum .008", maximum .020'' 
for make or break contacts. 

NOTE: This requirement shall be met with the 
play (between the normal post and the cam 
taken up in a direction to decrease the contact 
gap) being checked by applying a light finger 
pressure on the side of the cam, unless the two 
opposed spring assemblies always operate to
gether. 

2 .83 Contact Sequence. Break l'Ontacts shall 
break before make contacts make. 

Gauge by eye. 

2 .84 Spring Tension. The combined tension 
of the operating springs shall be great enough 
to assure the springs returning to normal posi
tion, but not great enough to prevent the shaft 
returning to normal from the 1st level above 
that on which normal post springs are to 
operate. 
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RELEASE CONT ACT SPRINGS 

2 .85 Contact Separation and Sequence. 

(a) The release contact springs shall not 
break when the release armature pin 
strikes the double dog, but there shall 
not be a gap between the lever spring and 
the closest point of the bushing on the 
release armature arm larger than: 

Readj Test 

.004" .006" 

(b) Make contact springs shall make contact 
just after the rotary dog clears the teeth 
on the rotary shaft. 

Gauge by eye. 

(c) Make or break contacts shall have a contact 
separation of minimum .008". 

(d) On make before break assemblies, the 
break contact shall break contact just 
after the rotary dog clears the teeth on the 
rotary shaft. 

Gauge by eye. 

(e) The stop spring shall not interfere with 
the normal operation of the contact springs • 

(f) The stop spring shall have approximately 
l / 64" clearance between the tip of the 
stop spring and the release armature when 
the release armature is in the non-operated 
position. 

Gauge by eye. 

2.86 Spring Tension and Contact Pressure. 

(a) The tension of lever springs shall not 
interfere with the release of the switch 
when the release armature is slightly 
retarded. 

(b) Lever springs having a back contact shall 
be tensioned to have a minimum back con
tact pressure of 20 grams measured at 
the end of the lever spring. 

(c) "Make before break" break contacts shall 
have a minimum contact pressure of 40 
grams measured at the contact. 

BANKS AND WIPERS 
(LINE AND PRIVATE) 

2 .87 Position of Banks. The bank rod collar 
assemblies shall secure all banks in place and 
the topmost bank shall be in contact with at 
least one of the two bank rod assembly lol'at
ing shoulders. 
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Gauge by eye and feel. 

2.88 Wiper Tip Form. The tips of the wipers 
shall not be changed from their original form 
(figures 30 and 31). 

2.89 Position of Wiper Tips onBankContacts. 
The wipers shall overlap the end of each 
associated bank contact by at least 1/16". This 
requirement shall be checked on the 1st and 10th 
contacts of the lowest bank level with which the 
wiper makes contact (figure 32). 

Gauge by eye. 

2.90 Vertical Alignment of Wiper Springs. 
The wiper springs shall be approximately in 
vertical alignment with each other at their 
tip ends (figures 30 and 31). 

Gauge by eye. 

2 .91 Wiper Position. The wiper assembly 
shall be approximately at right angles to the 
switch shaft so that the upper and lower wiper 
tips will rest at approximately equal angles on 
the bank contacts (figure 32). 

Gauge by eye. 

2 .92 Wiper Spring Tension. The wiper springs 
of each assembly shall be tensioned so that 
when the pressure of one spring in the pair is 
removed from the other, both springs shall 
have a follow of at least 3/32" and one of them 
not more than 1/8" (figures 35, 36, and 37). 

Gauge by eye. 

2.93 Normal Position of Wiper Tips. 

(a) The wiper springs shall be app!'."oximately 
7 /64" apart at the point where the straight 
portion of the spring forms into the hub end. 
At that point there should be a sharp bend in 
the spring and the two springs should con
verge in an approximately straight line to 
the ends of the insulator (figures 32 and 33). 

(b) Unless otherwise specified, the springs 
of all two conductor wipers shall be ad
justed to have separation at their tip ends 
as follows (figures 30 and 34). 

Readj Test 

MINIMUM .009" .007" 

MAXIMUM .015" .017" 

(c) Unless otherwise specified, the springs of 
all single conductor wipers shall touch at 
their tip end. There shall be a minimum 
of .005" and maximum of .015"clearance 
between one of the springs and the 

associated insulator at the bend of the 
spring nearest the end of the insulator. 
This gauging is taken with the insulator held 
~ogether against the other spring (figures 
31 and 34). 

Gauge by eye. 

(d) The tension of the springs, when on the 
banks, should be entirely against the bank 
contacts and not against each other through 
the separating insulator (figure 32). 

Gauge by eye. 

(e) Only the tips of the wiper shall rest on 
the bank contacts (figure 32). 

Gauge by eye. 

(f) The line and private wipers shall center 
on the 5th or 6th contacts of the 1st and 
10th levels. If, when placed on the 1st 
and 10th contacts of these levels, the 
wipers do not center approximately, they 
shall rest as far to the right of the center 
on the 10th as they do to the left of the 
center on the 1st; or they shall rest as 
far to the left of the center on the 10th 
as they are to the right of the center on 
the 1st. 

(g) 

NOTE: To mm1mize wiper wear and 
improve rotary stepping, especially of 
selectors, the control or private wipers 
shall be positioned within the first half 
of the 5th bank contact of the 1st and 
10th levels. The first half of the con
tact is that portion of the contact which is 
wiped over first as the wipers are stepped 
from No. 1 to No. 10 position. The lineup 
shall be checked on the No. 1 and No. 10 
bank position of these same levels to insure 
good contact between the wipers and the 
bank contacts (see section 2.56). 

Gauge by eye. 

The centerline between the tips of the 
springs on the wiper assembly shall C'Oin
cide within ± 1I64" with the centerline 
of the 5th contact level (unless otherwise 
specified below) of the associated bank, 
when the wiper is about to cut in on the 1st 
contact of that level. 

Gauge by eye. 

NOTE 1: This requirement shall be met on 
the operating level on switches designed to 
operate on one level only. 

NOTE 2: This requirement shall be met on 
the 8th level, in case of the upper wiper, 
and the 3rd level, in case of the lower 
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WIPER TIP SEPARATION MIN .• 009" MAX •. 015" 

I 
INSULATOR POSITION 

WIPER TIPS 
ALIGNED VERTICALLY 

Figure 30. Wiper for 200 Point Bank (2 Conductor). 

EITHER SIDE 
INSULATOR POSITION 
MIN. CLEARANCE .005". 
MAX. CLEARANCE .015" 

WIPER TIPS TOUCHING 

WIPER TIPS 
ALIGNED VERTICALLY 

Figure 31. Wiper for 100 Point Bank (Single Conductor). 

7" 
APPROX 64 

_J 

; 

BANK CONTACT 

WIPERS TIPS 1" 
OVERLAP BANK CONTACTS IB 

WIPER SPRING TIP 
POSITIONING ANO 
ALIGNMENT TO BANK 

Figure 32. Wiper Tip Positioning. 

BENO HERE TO ADJUST FOR 6~' SPACE AT FORM 
OF WI PER SPRING BENO HERE TO ADJUST TIP SEPARATION 

ANO ENO ALIGNMENT 

Figure 33. Adjusting 'Niper Springs. Figure 34. Adjusting Wiper Tip Clearance and Alignment. 
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SPRING FOLLOWS 
3" I" 

MIN. 32 MAX. S 

Figure 35. Spring Follow Measurements With Tension 
Removed From upper Spring. 

311 !" 
MIN. 32 MAX. B 

Figure 36. Spring Follow Measurements With Tension 
Removed From Lower Spring. 

WIPER SPRING 

ADJUST TENSION 
HERE TO HERE 

Figure 37. Tension Adjustment. 
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wiper, on those switches which operate only 
five vertical levels. 

(h) The centerline between the tips of the 
springs on the wiper assembly shall coin
cide within ± 1 /64" with the centerline of 
the contact specified in the above require
ment when the wiper is about to return 
onto the 10th contact of that level except 
as noted below. 

Gauge by eye. 

NOTE: This requirement need not be met 
by wipers on switches which have cam 
springs adjusted to operate on the 10th 
rotary step, or by wipers associated with 
either eleven contact banks, or banks hav
ing the center insulator extended to the 11th 
rotary step. 

(i) With the play between the shaft restoring 
spring bracket and the left side of the nor
mal post taken up by applying a light 
·pressure to the shaft restoring spring 
bracket near the normal post, the wipers 
shall not touch the banks when moving 
vertically. 

Gauge by eye. 

VERTICAL WIPERS AND BANKS 

2 .94 Horizontal Alignment of Wiper. The 
centerline of the vertical wiper shall be 
approximately at right angles to the shaft 
(figure 38 - callout A). 

Gauge by eye. 

NOTE: In assembling or adjusting the wiper, 
the tip shall not be changed from its original 
form. 

2 .95 Vertical Bank Position. The vertical 
bank shall be mounted with its centerline 
approximately parallel to the shaft as viewed 
from the front and side (figures 38 and 39 -
callout A). Adequate side parallelism may be 
secured by adherence to sections 2.97 and 2.98. 

Gauge by eye. 

NOTE: On bracket mounted vertical banks it 
may be necessary to reposition the bottom of 
the bank by binding the mounting bracket to 
secure side parallelism. Care should be taken 
to avoid severely bending the bottom switch 
plate. 

2 .96 Wiper Position on Contact. 

(a) Only the tip of the wiper shall rest on the 
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bank contacts. The angle between the 
wiper tip and bank contacts shall be 
approximately 15 degrees (figure 39). 

Gauge by eye. 

(b) With the shaft in position to cut in on 
any level, the centerline of the vertical 
wiper shall not be more than 1/32" above 
nor more than 1/64" below the centerline 
of the vertical bank contact corresponding 
to that level (figure 38). 

Gauge by eye. 

(c) With the shaft on the 1st vertical step and 
held in the rotary position in which the 
wiper back-stop just lifts the wiper spring 
from the associated vertical bank contact, 
the end of the vertical wiper and the vertical 
bank contact shall overlap by at least 
5/64". 

Gauge by eye. 

NOTE: This requirement will be met if 
the back edge of the wiper spring shoe is 
approximately in alignment with the end of 
the vertical bank col'ltact. In checking this 
requirement the shaft should be held at a 
point above tne top bearing. 

2 .97 Wiper Tension. The vertical wiper ten
sion against the bank contact as measured at 
the offset in the wiper between the straight por
tion and the tip and checked on the 1st and 10th 
bank levels shall be within the following limits. 

MINIMUM 

MAXIMUM 

Readj 

30 Grams 

45 Grams 

Also see section 2.95. 

Test 

25 Grams 

50 Grams 

With the shaft on the 1st rotary step of any 
level the tip of the vertical wiper shall clear 
the bank contact (figures 39, 40, and 41). 

2.98 Clearance Between Back-stop and Wiper 
Spring. Vertical wiper back stop clearance 
shall be gauged on the 1st and 10th bank levels, 
with the shaft at rotary normal. The minimum 
clearance in either position shall be approxi
mately 1/32' '. The clearance can be regulated 
by rotating the vertical wiper assembly with 
respect to the vertical bank contacts (figure 3 9 -
callout B). Also see Section 2.95. 

With the shaft on the 1st rotary step of any 
level, the tip of the vertical wiper shall clear 
the bank contacts (figures 39, 40, and 41). 
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LOOSEN SET SCREW TO ADJUST WIPER ALIGNMENT 
NITH SHAFT AND BANK, RETIGHTEN 

VERTICAL 
BANK 

Figure 38. Adjusting Wiper Alignment. 

SPRING ADJUSTING 
TOOL DRG. 7066 

WIPER SPRING 

Figure 40. Adjusting Vertical Wiper Tension. 

CHECK TENSION 

WIPER TIP------' 

VERTICAL BANK CONTACT 

• A 

* 

Figure 39. Top View of Vertical Wiper Showing Proper 
Alignment and Clearm1ce. 

SPRING ADJUSTING 
TOOL DRG. 7066 

Figure 41. Back Stop Adjustment. 
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ISSUE N0.10 
HH.Til"ED 
12-$-55 

A - GENERALI 

STANDARD ADJUSTMENT 
FOR 

TESTING SWITCHES 

1. All switches shall meet the general requirements specified in A-100, 
which are applicable. 

2. Unless otherwise specified, all tests shall be made with a 46-volt battery 
for 46-volt switches, and with a 24-volt battery for 24-volt switches. 
A voltage variation not to exceed plus or minus 1 volt shall be allowed. 

B - OPERATION1 

1. All switches shall be given as complete an operating test as is prActical. 

2. When it is not practical to test certain circuits in a switch by means of 
an operating test, those circuits shall be tested with a buzzer or some 
other suitable arrangement. 

C - VARYING: 

1. Two-wire switches, designed to operate in response to impulses from a 
two-wire dial (or similar impulses from any other source) shall vary when 
operated by a standard two-wire varying machine, unless otherwise specified. 

NOTE: "Vary" as used in these standard ad,1ustments shall mean to operate 
satisfactorily from standard impulses under standard variations of 
leak and resistance of the loop ahead of the switch being tested. 
The ste.ndard variation shall be a 1000-ohm resistor for 46 volts, 
and a 500-ohm resistor for 24-volt switches, in series with the 
loop. The standard variation for the leak resistance shall be a 
15,000-ohm resistor connected across the loop for both 46 and 24 volt 
switches. These resistances shall be incorporated in the standard 
two-wire varyinp; machine. This machille shall send impulses consist
ing of a closed period of approximately 38.5fo of the combined open 
and closed period, an open period of ap~roximately 61.~ of the 
combined open and closed period at the rate of 14 pulses • l/a pulse 
per second. 

2. Two-wire repeaters, desi~ned to repeat impulses to switches that meet 
requirement C-1, shall cause such switches to operate satisfactorily with ~ 
zero loop between repeater and switch when the repeaters are operated by a 
standard two-wire varying machine, unless otherwise specified. 

3. Three to two-wire repeaters, designed to repeat impulses to switches th~t 
meet requirements C-1 shall cause such switches to operate satisfactorily 
with a zero loop between repeater and switch when the repeaters are operated 
by a standard three-wire varying machine unless otherwise specified. 

CHICAGO, U. S. A. 
A-110 
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4. Three wire •witches, designed to operate in response to impulee• from a 
three-wire dial (or •imilar impul•es from any other source) ehall Yary 
when operated by a standard three-wire varying machine, unl••s otherwise 
specified. 

s. Three-wire repeatftra, deeigned to repeat impulses to switches that meet 
requirement C-4 shall cause euch switch to operete satisfactorily with a 
zero loop between repeater and switch when the repeaters are operated by 
a standard three-wire varying machine, unless otherwise specified. 

6. Two to three-wire repeaters, designed to repeat iu.pulses to switches that 
meet requirement C-4 shall cause such switches to operate satisfactcrily 
with zero loop between repeater and switch, when the repeaters are 
operated by a standard two-wire varying machine, unless otherwise 
specified. 

7. Switches designed to operate in response to impulses from dials using 
90-degree cams shall meet the requirements C-1 to C-6 which are 
applicable, •hen a varying machine using a 90-degree impulse cam is 
substituted in place of a standard varying machine, unless otherwise 
specified. 

8. Switches, designed to operate on some volta~e other than 46 or 24 volts, 
shall meet requirements C-1 to C-7 which are applicable, when operated on 
the voltage specified on the adjustment sheet for the switches, unless 
otherwise specified. 

HI :PJH 
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A • GENERALI 

STANDARD ADJUSTMENT 
FOR 

TESTING SWITCHES 

l. All sw~tchee shall meet the general requirements apecified in A-100, 
which are applicable. 

2. Unless otherwise specified, all tests shall be made with a 5"'volt battery 
tor 50~volt switches, and with a 24-volt battery for 24-volt switches. 
A voltage ·variation not to exceed plus or minus 1 volt shall be allowed. 

B - OPERATION1 

1. All switches shall be given as complete an operating test as is practical. 

2. When it is not practical to test certain circuits in a switch by means of 
an operating test, those circuits shall be tested with a buzzer or some 
other suitable arrangement. 

0 - VARYING: 

1. Two-wire switches, designed to operate in response to impulses from a 
two-wire dial {or similar impulses from any other eource) shall vary when 
operated by a 1tandard two-wire varying machine, unless otherwise specified. 

NOTE: "Vary" as used in these standard adjustments shall mean to operate 
satie~actorily from standard impulses wnder s~andard variations ~t 
leak and resistance of the loop ahead ot '\he awUch being tested. 
The standard variation shall be a 1000-ohm resistor tor 50 volts, 
and a 500-ohm resistor for 24-volt switches, in series with the 
loop. The standard variation tor the leak resistance shall be a 
15,000-ohm resistor connected across the loop tor both 50 and 24 volt 
switches. These resistances shall be incorporated in the standard 
two-wire varying machine. Thia machi.Jle shall send impulses consist
ing or a closed period or approximately 38.5~ or the combined open 
and closed period, an open period ot ap~roximately 61.~ ot the 
combined open and closed period at the rate of 14 pulses • l/a pulse 
per second. 

2. Two-wire repeaters, designed to repeat impulses to 11ritches that meet. 
requirement C-1, shall cause such switches to operate satisfactorily with a 
zero loop between repeater and switch when the repeaters are operated by a 
standard two-wire varying machine, unless otherwise specified. 

3. Three to two-wire repeaters, designed to repeat impulses to switches that 
meet requirements 0-1 shall cause such switches to operate satisfactorily 
with a zero loop between repeater and switch when ihe repeaters are operated 
by a standard three-wire varying machine unless otherwise specified. 

. DR. 1~nft. 
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4. 'l'hl"e•·wil'e mtohea, deaigned to opel"ate in l"eaponae to impul•e• tram • 
·t~r•e-wtre dial (or aimilar impul1ea from any other 1ourc1} allall Yal'J 
;rhen operated b7 a atandard three-wire Tarying machine, unl••• othenriae 
specified. 

5. Three-wire repeaters, deaigned to repeat impulses to switches that meet 
requirement C-4 ahall cauae auch aw:ttdles1:.o operate satisfactorily with a 
aero loop between repeater and ewitch when the repeater• are operated by 
a atandard three-wire Tar~ing machine, unless othenriae apecitied. 

6. Two to three-wire repeaters, designed to repea\ illlpulaee to .. itch•• that 
meet requirement P-• ehall cause such ewitchee to operate eatietactorily 
with aero loop bet•en repeater and nitch, when the repeaters are 
operated by a standard two-wire Tarying machine, unless otherwise 
specified. 

7. Switch•• designed to tperate in response to impulaee rrom diale ueing 
90-degree came shall meet the requirements C•l to C-6 which are 
applicable, •hen a varying machine ueing a 90•degree impul8e cam i• 
eubetituted in place ot a standard varying machine, un1ee1 otherwiae 
specified. 

8. Switches, designed to operate on eome voltage other than §0 or 24 Yolta, 
shall meet requirement• C-1 to CJl.7 which are applicable, when operated on 
the voltage epecitied on the adjustment sheet tor the awitche1, unl••• 
otherwise .specified. 
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STANDARD ADJUSTMENT ISSUE: 13 
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A - GENERAL: 

FOR 
TESTING SWITCHES Ate... 

1·27. ~I 

1. All switches shall meet the general requirements specified in A-100, 
which are applicable. 

2. Unless otherwise specified, all tests shall be made with a 50-volt 
battery for 50-volt switches, and with a 24-volt battery for 24-volt 
switches. A voltage variation not to exceed plus or minus 1 volt 
sh.all be allowed. 

B - OPERATION: 

1. All switches sh.all be given as compiete an operating test as is practical. 

2. When it is not practical to test certain circuits in a switch by means 
of an operating test, those circuits shall be tested with a buzzer or 
some other suitable arrangement. 

C - VARYING: 

1. Two-wire switches, designed to operate in response to impulses from a 
two-wire dial (or similar impulses from any other.source) shall vary 
when operated by a standard two-wire varying machine, unless otherwise 
specified. 

NOTE: "Vary" as used in these standard adjustments shall mean to operate 
satisfactorily from standard impulses under standard variations of 
leak and resistance of the loop ahead of the switch being tested. 
The standard variation sh.all be a 1000-ohm resistor for 50 volts, 
and a 500-ohm resistor for 24-volt switches, in series with the 
loop. The standard variation for the leak resistance shall be a 
15,000-ohm resistor connected across the loop for both 50 and 24 
volt switches. These resistances shall be incorporated in the 
standard two-wire varying machine. This machine shall send im
pulses consisting of a closed period of approximately 38.5% of the 
combined open and closed period, an open period of approximately 
61.5% of the combined open and closed period at the rate of 14 
pulses ± 1/3 pulse per second. 

2. Two-wire repeaters, designed to repeat impulses to switches that meet 
requirement C-1, sh.all cause such switches to operate satisfactorily 
with a zero loop between repeater and switch when the repeaters are 
operated by a standard two-wire varying machine, unless otherwise 
specified. 
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3. Three to two-wire repeaters, designed to repeat impulses to switches 
that meet requirements C-1 shall cause such switches to operate satis
factorily with a zero loop between repeater and switch when the repeaters 
are operated by a standard three-wire varying machine unless otherwise 
specified. 

4. Three wire switches, designed to operate in response to impulses from a 
three-wire dial (or similar impulses from any other source) shall vary 
when operated by a standard three-wire varying machine, unless otherwise 
specified. 

5. Three-wire repeaters, designed to repeat impulses to switches that meet 
requirement C-4 Shall cause such switches to operate satisfactorily with 
a zero loop between repeater and switch when the repeaters are operated 
by a standard three-wire varying machine, unless otherwise specified. 

6. Two to three-wire repeaters, designed to repeat impulses to switches that 
meet requirement C-4 shall cause such switches to operate satisfactorily 
with zero loop between repeater and switch, when the repeaters are 
operated by a standard two-wire varying machine, unless otherwise 
specified. 

7. Switches designed to operate in response to impulses from dials using 
90-degree cams shall meet the requirements C-1 to C-6 which are 
applicable, when a varying machine using a 90-degree impulse cam is 
substituted in place of a standard varying machine, unless otherwise 
specified. 

8. Switches, des~gned to operate on some voltage other than 50 or 24 volts, 
shall meet requirements C-1 to C-7 which are applicable, when operated 
on the voltage specified on the adjustment sheet for the switches, unless 
otherwise specified. 

HI:PJH 
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STANDARD ADJUSTMENT 
FOR 

LUBRICATIClJ OF STROWGER SWITCH 

INTRODUCTION 

The general design of the Strowger Switch is such that extensive frequent 
lubrication is unnecessary. However, such lubrication as is needed is 
important for successful operation and economic maintenance. 

This adjustment outlines tt-.e practices recommended by AutoJ.1atic Electric Company 
for the lubrication of the Strowger Switch, and specifies not only the bearing 
surfaces that require lubrication but also the correct lubricant anct method of 
application for each bearing. 

The purpose of lubrication is to provide a film of oil between the bearing, or 
fixed part, and the shaft, or moving part, so that there will be a minimum of 
friction, or rubbing. In practice, therefore, it is necessary to apply only that 
amount of lubricant which is necessary to produce this film. Excessive lubrication 
should be avoided as it tends to collect dust and dirt. 

The proper lubricant to be employed for a particular kind of bearing is dependent 
up0n a number of factors, such as size and type of bearing, kind of metals employed 
both for the fixed and movable parts, speed of operation, temperature, humidity, 
etc. 

The choice of lubricant most suited for the particular application is best deter
mined by exhaustive tests over long periods of time, involving all the various 
conditions which are apt to be encountered in actual operation • 

The lubricants recommended in this adjustment are the results of both exhaustive 
tests and extensive observations made by the technicians of this company. Therefo~ 
bef·ore making any departure from these recorrunendations, which r.iay in some cases 
become necessary, due to market or economic reasons, or because of unusual local 
conditions, cooperation with the manufacturer is solicited. 

ROUTINE INSPECTION 

The frequency of lubrication will vary depending upon local ccnliticm effecting 
the switch. In general, the switch should be lubricated every three months until 
a more suitable period of time is established. It may be found more suitable to 
lubriaate some parts of the switch more frequently than others. 

The quantity of oil applied to the various parts is specified in Section A-1. 

Switch Shaft - Before the shaft bearings are lubricated, the shaft should be 
thoroughly cleaned with cotton tape. Wrap once around the shaft at top and bottoa. 
and pull from side to side; one operation with the shaft at nonnal and another 
with the shaft up ten. ~Section ~1-(a). 

Vertical and Rotary Pawl Bearing Pins - Section ~1-(b)-(c). 

Cap Springs. Shaft Springs Cup Bracket. Double Dog Bearing Pins. and Shaft Spr~ 
Bracket - Section ~1-(d) (1) thru (5). 

® AUTOMATIC ELECTRIC COMPANY ci ~·n. I "'""· 
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Rotar1 Pawl Guide, Double Dog, and Shaft Spriog Bracket Cams - Section B-1-(e)-(l) 
thru J). 

Vertical and Rotary Arnature Bearing Pins, alMI ott Normal Lever - Section &--1-(f) 
(1) thru (4~ r 

Bell Crank Vertie$!. Interru ter S rin Side Switch Multi-Level Normal Post 
Cam Springe, and Helical Shaft Spring. - Section :&-1- g - h - i - j • 

R6>tar arr-Normal or Combined Rota 
- Section ~1- k • 

Shaft Hub - Additional graphite lubricant should not be placed in the rotary or 
vertical ratchet teeth when the 8\ll""f&ee is covered with graphite. When the graphite 
seems dry or slightly gumed, looaen with a small amount of spindle oil, If the 
graphite is caked or mixed with dirt, clean off thoroughly with a cloth and add 
...fresh lubricant.-. Section C-l-(a)-(1)-(2)-(J). 

Barut Contacts See 8ectica I>. 

SPECIFIC REQUIIl.EMENTS 

A - GENERAI, 

1. Tl}e strowger SWitch shall be lubricated with oil applied by means of a 
brush. In order to control the amount of cil deposited, one dip of oil is 
defined as the amount retained hy a #4 Artistt! Sable Rigger Brush after 
being dipped into the oil to a depth of appraximately J/Sn and then scrape 
on the edge of the container to remove the surplus oil. There should not 
be sufficient oil adhering to the brush to form a drop on the end of the 
bristbs. 

I - USE OF SPINDI.j: Oik (See Section C-2) 

1. Spindle Oil, Specif.ioation 52311 (except W.E.Co. coded apparatus or 
equip:nent) shall be applied as follows: 

{a) Three dips of oil shall be applied to the upper part of each of the 
bearing surfaces of the shaft with the shaft 1n its highest vertical 
position~ The dips shall be spaced approximately 120° apart on the 
shaft circumference and the shaft shall be allowed to stand for at 
least five minutes before it is l~wered. 

(b) <:ne dip of oil shall be applied to the vertical pawl between the pawl 
bearing lugs and the bearing collars. 

(c) cne dip ot oil shall be applied tG> the rota17 pawl between the pawl 
bearing luge and the e od o! the armature• 

(d) One dip •hall be distributed to the following points in the order 
nant•d: 

(1) To the cup spring oil holes, when cup type spring is used. 
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(2) To the shaft spring cup bracket applied at the top of the shaft 
between the shaft and the cup, when cup type spring is used. 

(3) To the double dog bearing pin just above the upper bearing lug 
of the double dog. 

(~) To the double dog bearing pin at the angle formed by the pin and 
the upper surface of the le.>Wer bearing lug. 

(5) To the normal post along the the surfaces which may be engaged by 
the shaft spring bracket. 

(e) One dip shall he distributed to the following points in the order 
named: 

(1) To the tip of the rotary pawl guide. 
(2) To the tip of the double dog release tooth. 
(3) To the surfaces of the shaft spring bracket cams which engage 

the normal post shaft springs, on switches which are equipped 
with nonnal post springf. 

(f) One dip shall be distributed to the following points in the order 
named: 

(1) 

(2) 

(J) 

(4) 

To the vertical armature bearing pin at the angle formed by the 
outer surfaces of the two armature bear:l ng lugs and the bearing 
pin. 
To the upper rotary armature bearir.g pin at the angle formed by 
bearing pin and the upper surf ace of the bearing lug. 
To th$ lBwe~ rotary armature bearing pin on the upper surface of 
the bearing lug. 
To the off-normal lever applied abnve the rivet at the angle 
formed by the lever and the bracket. 

(g) One dip shall be distributed to the following points in the order 
named, on switches which are equipped with bell crank vertical 
interrupter springs: 

(l) To the bell crank bearing pin at each bearing of the bell cr!ink. 
(2) To the armature at the point where it ~ the bell crank. 

(h) One dip shall be distributed to the following points int he order 
named, on switches which are equipped with the side switch. 

(1) To the spider ann bearings. 
(2) To the upper and lower escapement spring teeth. 

(1) One dip shall be distributed to the following parts in the order 
named, on switches equipped with multi-level normal post cam springs: 

(1) To the shaft spring roller bearings. 
(2) To the operating teeth en the cam on the edge contacted by the 

roller. 

(j) The helical shaft spring shall be lubricated by applying one dip to 
the shaft extension sleeve just above the shaft spring bracket. 

AUTOMATIC ELECTRIC COMPANY ci DR. I CHK. 
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(k) ()le dip shall be distributed to the following parts in the order 
named, on switches which are equipped with rotary off normal or 
combined rotary off normal and eleventh step cam springs. 

(1) 

(2) 

(.3) 

(4) 

To the bearing of the roller on the roller spring above and 
below the roller when single contact assemblies are used. 
To the cam rider bearing pin just above the bearing hole in 
the upper .flange of the cam rider on twin contact assemblies. 
To the cam rider bearing pin just above the bearing hole in 
the lower flange of the cam rider on twin contact assemblies. 
To the roller bearing pin above and below the roller on twin 
contact assemblies. 

(1) All relays with heavy duty annature bearings and relays with 
standard annature bearings which will operate as much as one 
.million tillles per year require lubricaticn with Spindle -oil 
(Spec. 52.31). 

(1) 

(2) 

(.3) 
(4) 

For lubrication of single contact relays see Section J 
paragraphs 1 and 2 of standard Adjustment A-110. 
For twin contact relays other than Type 57 and Type 58 
see Section J paragraphs l and 2 of standard Adjustment A-17.3. 
For Type 57 relays see Section I of standard Adjustment A-.300. 
For Type 58 relays see Section I of standard Adjustment A-.301. 

C - USE OF OII..BAG Mlll'URE: 

1. ()'l all orders except VI. E. Co. coded apparatus or equipment, Graphite oil 
Lubricant Grade C (see Spec. 52.32) shall be applied as follows: 

(a) ()le dip shall be applied to each of the following points: 

(1) 

(2) 

(.3) 

To the six upper teeth of the vertical hub at the points 
where the vertical pawl engages the teeth. 
To all the teeth in the vertical hub from the stationary 
dog groove to the notches on which the vertical tip of 
the double dog rides. 
To all the teeth in the rotary hub, from the top of the hub 
to a point approximately 1/4" from the bottom of the hub. 

2. ()'l w. E. Co. coded apparatus or equipment, Graphite Oil Lubricant Grade 
B (see Spec. 52.32) shall be applied to the points and in the manner 
specified tor Spindle oil 1n section B above. 

D - CARE OF STRCl'iCER SWITCH BANK CWTACTS: 

Cleaning and lubrication of bank contacts and wiper tipe 1a reccamended 
iJllaediately prior to cut-over, as bank contacts usually accumulate conai
derable dirt during the installation period. It 1a alao recOJ1111ended for 
maintenance purposes, at intervals appropriate to local conditions. Refer 
to Bulletin 506 Reviaion ot 11-51 or later, for detailed procedure. (In 
localities where duet and dirt are peraistant, the Automatic Electric Co. 
Operating Depart.ment should be conaulted tor recanmendations). This 
Bulletin is not applicable during manufacture, aa bank cont.acts a1' 
lubricated before the bank are mounted. 

REVISED BY:JVB:lnr 
" 11 : JVB:ss 

CHICAGO, U. S. A. 
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Fem 

LUBRICATICW at S!RafGER SWITCH 

INTftQDUCTION 

The general design ot the Strowger SWitch ia such that extensive frequent 
lubrication is unnecessary. However. such lubrication as is needed is 
important for successful operation and econcaio maintenance. 

This adjuetnient outlines the practices recommended by Autor.iatic Electric ~ 
tor the lubrication of the Strowger SWitch, and specifies not a'lly the 'bearing 
surfaces that require lubrication but al.ao the correct lubricant and method ot 
application tor each bearing. 

The purpose of lubrication is to prov~de a tilm ot oil between the bearing, or 
fixed part, and the shalt, or moving part, so that there will be a minimum of 
friction, or rubbing. In practice, therefore, it is necessary to apply only that 
amount ot lubricant which is necessary to produce thia film. Excessive l~bri.cation 
should be avoided as it tends to colle:t duet and dirt. 

The proper lubricant to be employed tor a particular kind of bearing is dependent 
upon a number of factors, such as size and type of bearing, kind of metal.a e.Gij>loyed 
both tor the fixed and movable parts, speed of operation, temperature, humidity, 
etc. 

The choice of lubricant moat suited tor the particular application ia best deter
mined by exhaustive tests over lcng periods of time, involving all the various 
Conditions which are apt to be encountered in actual operation. 

·The lubricants recommended in this adjustment are the results of both exhaustive 
tests and extensive observations made by the technicians of this ccxnpany. Therefore 
before making any departure from these recanmendations, llhich r.iay in some cases 
become necessary, due to market or econanic reasons, or because of unusua1 local 
conditions, cooperation with the manufacturer is solicited • 

.H()tJTillE INSPECTION 

The frequency of lubrication will vary depending upon local caJdSticm effecting 
the switch. In general, the switch should le lubricated every three months until 
a more suitable period of time is established. It o~ be found more suitabl~ to 

.lubricate some parts of the switch more frequently tlian others. 

The quantity of oil applied to tr.e various parts is specified in Section A-1. 

Switch Shatt - Bafore the shaft bearings are lubricated, the shaft should be 
thoroughly cleaned with cotton tape. Wrap once ar~· the shaft at top and bottaa 
and pull from side to aide; one operation with the shaft,, at nonnal and snottier 

· with the ahatt up ten. -Section B-1-(a). 

Vertical and Rotary Pawl Bearing ·pins - Sect.ion B-1-(b)-(c). 

Can Sprim~s. Shatt SnrinP:s Cun Bl"acket. Double Do'1'. Bearin2 Pina. and Sh!!::tt Spr~ 
Bl"acket - Section B-1-(d) (1) thru (5) • 
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Rotarl Pawl Guide, Double Dog, and Shaft Spring Bracket Cams - Secticn &-1-(e)-(l) 
thru J). 

Vertical and Rotary Arnature Bearing Pins, and ott Normal Lever - Section &--1-(f) ( ·
(1) thru (4). 

Bell Crank Vertical Interruoter Sorin2s. Side Switch. Multi-Level Normal Post 
Cam Springs, and Helical Shaft Spring. - Section D-1-(g)-(h)-(i)-(j). 

Rotarv otf-Nor:nal or Canbined Rotarv Off-Nennal and Eleventh-Sten Cam SorinQ:s 
- Section &-1-(k), 

Shatt Hilb - Additional graphite lubricant should not be placed in the rotary or.· 
vertical ratchet teeth when the surf'aee is covered with graphite. When the grs.pM.te
seems dry or sli_ghtly gumed, loosen with a small amount. of spindle oil, !t the 
t?;raphite is caked or mixed with dirt, clean off thoroughly with a cloth and add 
.!r~sh lubricant. - Section C-l-(a)-(1)-(2)-(J). 

~ Contacts See Sect.1Cll1 D. 

SPECIFIC RE~UIIIB!!ENTS 

A - GSNER.\L 

1. The· Strowger Switch shall be luhricnted with oil applied by means or a 
brush, In order to control the amount of cil ceposited, one dip ot oil is 
defined as the amount retained hy a #/.i. Artist t ! Sable Rigger Brush after r 
being dipped into the oil to a depth of approxi.Jl'lately 3/8" and then scrnpe~~ 
on the edge of the container to remove the surplus oil. There ohould not 
be sufficient oil adhering to the brush to form a drop on the end of the 
bristles. 

I- USE OF SPINDLE OIL (See Section C-2) 

1. Spindle Oil, Specifica.t,1on 5231, {except l;v,E.Co. coded apparatus or 
equipment) shall be applied as follows: 

(a) Three dips of oil shall be applied to the upper part of each of the 
bearin~ surfaces of the shaft with the shaft in its highest vertical 

. position. The dips shell be spaced appro~i.rnately 120° apart on the 
shaft circumference and the shaft shall be allowed to stand f'or at 
least five minutes before it is lowered, 

(b) cne dip or oil shall he applied to the vertical pawl between the pawl 
bearing lues and the bearing collars. 

(c) One dip of oil shall be applied to the rctary pawi between the pawl 
bearing lugs and the end of the annaturc. 

(d) One dip shall be distributed to the tollowinc; points in the t>rrler 
naI:ted: 

(1) To the cup spring oil holes, when cup type spring is used. 
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(e) 

(2) 

(J) 

(4) 

(5) 

To the shaft spring cup bracket applied at the top of the shaft 
between the shaft and the cup, when cup type spring is used. 
To the <iouble dog bearing pln just above the upper bearing lug 
of the double dog. 
To the double dog bearing pin at the angle formed by the pin and 
the upper surface of the 10ter bearing lug. 
To the normal post along the the surf aces which may be engaged bJ 
the sha~t spring bracket. 

One dip shall be distributed to the following points in the order 
named: 

(1) To th.e tip of the rotary pawl guide. 
(2) To the tip of the double dog release tooth. 
(3) To the surfaces of the shaft spring bracket cams which engage 

the normal post shaft springs, on switches which are equipped 
with nonnal post spring1. 

(f) One dip shall be distributed to the following points in the order 
named: 

(1) To the vertical armature bearing pin at the angle formed by the 
cuter surfaces of the two armature bearing lugs and the bearint; 
pin. 

(2) To the upp:rr rotary armature bearing pin at the angle formed by 
bearing pin and the upper surf ace of the bearing lug. 

(J) To the lower rotary armature bearing pin on the upper surface or 
the bearing lug. 

(4) To the off-normal lever applied abnve the rivet at the angle 
formed by the lever and the bracket. 

(g) One dip shall be distributed to the following points in the order 
named, on switches which are eq_uipped with bell crank vertical 
interrupter springs: 

(1) To thP. hell crank bearing pin at each bearing of the bell cr!lnk. 
(2) To the amat1ire at the point where it enp.g•• the bell crank. , 

(h) 0ne dip shall be distributed tc the following points int he order 
named, on switches which are equipped with the side switch. 

(1) To the spider ann bearings. 
(2} To th~ upptr and lower escapement spring teeth. 

(i) One dip shall be distributed to the foll,,wing. parts in the order 
named, on sl':itchcs equipped with multi-leveJ. nc0rmal post cam springs: 

{j) 

(1) To the shaft. spring roller bearings. 
(2) To the operating teeth on the cam on the edge contacted by the 

roller. 

The helj,.cf.l. shaft, spr5.ng shall be lubricated by applying one dip to 
the sh~ft extension sleeve just above the shaft sprjng bracket. 
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(k) Qie dip shall be distributed to the following parts in the order 
named, on switches which are equipped with rotary ott nornial. or 
cClllbined rotary oft normal and eleventh step cam spioings. 

(1) 

(2) 

(.3) 

(4) 

To the bearing of the roller <11 the roller spring above and 
below the roller when single contact assemblies are used. 
To the cam rider bearing pin just above the bearing hole in 
the upper nange ot the cam rider on twin contact assemblies. 
To the cam rider bearing pin just above the bearing hole in 
the lower fiange or the cam rider an twin contact assemblies. 
To the roller bearing pin above and below the roller en twin 
contact assemblies. 

(l) All relays with heavy duty amature bearings and relays with 
standard armature bearings which will operate as much as one 
million times per year require lubrication with Spindle oU 
(Spec. 5231). 

(l) 

(2) 

(3) 
(4) 

For lubrication of single contact relays see section J 
paragraphs l and 2 ot standard Adjustment A-llO. 
For twin cmtact relays other than Type 57 and Type 58 
see section J paragraphs l and 2 of Standard Adjustment A-173. 
For TJpe 57 relays see section I or standard Adjustment A-.300. 
For Type 58 relays see section I or standard Adjustment A-.301. 

· 4-10-59(1111 C - USE Cl OILBAG MllTUHE: 
ISSUE:tr~ 

1. Qi all orders except w. E. Co. coded apparatus or equipment, Graphite oil 
Lubricant Grade C (see Spec. 5232) shall be applied as follows: 

(a) cne dip shall be applied to each or the following points: 

(1) 

(2) 

(.3) 

To the six upper teeth or the vertical hub at the points 
where the vertical pawl engages the teeth. 
To all the teeth in the vertical hub from the stationary 
dog groove to the notches on which the vertical tip ot 
the double dog rides. 
To all the teeth in the rotary hub, from the top of the hub 
to a point approximately 1/4" from the bottom of the hub. 

2. Qi w. E. Co. coded apparatus or equipment, Graphite Oil Lubricant Grade 
B (aee Spec. 5232) shall be applied to the points and in the manner 
specified tor Spindle oil. in section B above. 

D - CARE OF STRCJJCER SWITCH BANK CalTACTS: 

Cleaning and lubrication or bank contacts and wiper tips ia recC1111DBnded 
ialnediately prior to cut-over, aa bank contacts usually accumulate consi
derable dirt during the installation period. It ia al.so recanmended for 
maintenance purposes, at intervals appropriate to local conditions. Refer 
to Bulletin S06 Revision of ll-51 or later, for detailed procedure. (In 
localities where dust and dirt are persis~ant, the Automatic Electric Co. 
Operating Department should be consulted for recanmendations). Thi& 
Bulletin ia not applicable during Jllllrtufacture, aa bank cont.acts are 
lubricated before the bank are mOUtl~ed. 

REVISED BY:JVB:lrw 
n " :JVB:as 
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•llENO. l 

9-22•47 

00-'95236 
CLI c 
5-15-SO 
S1BST lO 
- - ee? 
-.:..4GED 

• 

(1) GENERAL 

INSPECTION AND ADJUSTMENT 
OF 

AUTOMATIC ELECTRIC CO. 
STROWGER SWITCHES 

This inspection covers all mechanical ac'l.justments of the 
Strowger switch. In cases where the inspection indicates 
that extensive readjustments must be made or where worn or 
damaged parts have to be renewed, it is p,ene~ally advisable 
to remove the switch from its position and make the read
justments at the bench. When a shelf of switches has been 
thoroughly inspected it is advisable to mark the shelf with 
the date of the inspection. 

As soon as a group of switches have been inspecterl they 
should be given an operation test with the hand test tel&
phone by dialing a series of zero's or the office reverse 
battery test number. Covers should not he left off of 
switches any lonp.er than necessary during the inspection. 
If a switch is removed see that it is seated properly in 
the jacks when replaced. 

(2) INSPECTION AND ADJUSTMENT 

a. The location and nomenclature of the various component 
parts of Strowrer switches are illustrated in FIG. 1. 

b. Operate the Busy Key while switch is i~le, if testing 
is applied while switch is in service. This busies 
the switch to normal traffic. This is not required 
on a bench inspection. 

c. Remove the switch cover by grasping the cover at the 
formed ~rip, lifting slightly (anprox. 3/4"), and then 
drawing the cover stra!..ghi toward you. Avoid cove~ 
contact' with relay spring assemhlies. The cover guides, 
which are mo11nted on the relay, assist in protecting the 
spring assemblies. 

d. A study of the associated circuit drawinp will disclose 
what special arrangements must be made in order for the 
switch to operl-lte as desired throup,hout inspection and 
adjustment. These arrangements may consist of insulat
ing or shorting certain springs, and/or blocti.ng certain 
mechanical operations, and/or which relays may be oper
ated manually to cause a desired mecha~ical function. 

e. Check for loose screws and loose and damaged parts. 
Tighten or replace screws or parts whtch are not as 
specified. 
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t. Test the shaft to see that it is tree from bind. Check 
the tension or the shaft spring to see that it is suffic
ient to cause th• shaft to return to its normal position 
from an up 1 in 2 position. 

The estimation or this spring tension is made by 
lifting and rotating the shaft by means of the nor
mal pin. Experience will enable accurate judgement. 

Specific values for readjustment are as follows: 

The tension of the shaft spring shall be sufficient 
to re~tore the shaft to rotary normal, from the 
second rotary step of the first bank level, against 
a torque of at least 20 inch ~rams. When meeting 
this requirement the spring shall be wound not mo~e 
than 2-3/4 turns, one turn being considered 360° 
rotwtion of the shaft spring cap. If more than 
2-3/4 turns are required it is advisable to replace 
the shaft spring. 

a. Check the Vertical Armature for correct side play and 
spring tension .. 

It should not bind nor have more than .012 11 side 
play. The spring tension measured at the adjusting 
screw shall not be less than 150 grams. This ten
sion may be adjusted by means of the adjusting 
screw, or if necessary, by means of bending the 
armature spring. 

n. Check the Rotary Armature for correct play and spring 
tension. 

It should not bind nor have more than .003" MAX 
vertical play (just perceptible) and the tension 
of the armature spring when measured at the adjust
ing screw should not be more than 150 ~rams. This 
tension may beadjusted by means of the adjusting 
screw, or if necessary, by means of bending the arma
ture spring. See that the Rotary Armature overlaps 
a minimU"l Of two-third S the diameter of the backst~p • 

i. The Double Dog s,._,ould be checked for correct play, 
spring tension and spring alignment. 

It should not bind nor have more than .ooj11 vertical 
play. Unless otherwise specified on the assoctated 
relay adjustment sheet, the Double Dog Spring shall 
have not more than .025" bow, shall ,_,ave its ver
tical center line approximately parallel with the 
switch shaft, and shall have a tension of at least 
250 grams but nor more than 400 grams measured just 
above the Double Dog. 
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j. Check the alignment or the Rotary Dog. The stopping 
race or th• Rotary Dog shall engage approx. flat with 
the radial face of the rotary teeth. 

§ldo ACCOUJ!T mum THE ROTARY ooa ro MEET THIS .w,ro sT
N • 

Ir the condition is other than specified, it is an indi
cation that either or both the Rotary Bub and/or the 
Rotary Dog need replacement. 

k. Check the alignment of the Rotary Pawl. 

It 11 properly aligned when it entirely overlaps the 
end o! the Rotary Pawl guide (FIG. 2) with t~e 
Rotary Arttature non-operated, and when it strikes 
the shaft hub squarely when the Rotary armatur, 1s 
operated manually. The overlap or th• Rotary Pawl 
Guide may be changed by shifting the Rotary Arma• 
ture Pins, or by bending the Armature. Bending the 
armature also will ehange the Rotary Pa•l-Shart Hub 
relationship, and the Rotary Armature-Rotary Back• 
stop relationship. 

1. Check the adjustment or the Rotary Pawl guide ser•• and 

m. 

n. 

then check the setting or the Normal Pin. 

(FIG. 4) The Rotary Pawl Guide Screw should be 
adjusted so that with the shaft up 1 and in 1, the 
tip or the Rotary pawl will strike the base ot th• 
notch between the 8th and 9th Rotary teeth or be
tween this point and the cent~r of the flank or the 
9th tooth when the armature is manually operated. 
It sho~ld never strike the radial face o~ any tooth. 
The Normal Pin should be adjusted so that the 
Rotary Pawl strikes the !lank of the 8th toot~ 
in the same relative position as the other teeth 
with the shaft up 1 but not in. See FIG. 8. Re• 
peat these cheeks on the 10th level. 

Th• Rotary Armature Backstop should be set to allow the 
shaft to release from up ~ and in 10 without striking 
the Pawl, and to allow from .002" to .010" clearance 
between the pawl and the shaft with the shaft normal. 

Check the adjustment of the Release Link. 

Proper adjustment is .030" min. - .045'" max. clear
ance between the engaging edge or the dog and the 
Guter periphery of the Rotary teeth With the double 
dog engaged in the release link. This clearanc• 
may b• changed by changing the setting or the Release 
Link on the Switch frame. 
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o. Check the setting or the release Armature Pin to see 
that it meets the following conditions: 

p. 

q. 

r. 

(1) With the release armature at rest in its eleetr1c
ally operated position, the pin shall hold the double 
dog so that the release link drops completely over the 
double dog lug. 

NOTE1 The operated position referred to. is the posi
tion, with respect to side play that the release •1'91aF-· 
ture assumes when the release magnet ts energized, de
energized and again energized. 

(2) With the release magnet energized and the release 
armature at rest in its normal position with relation 
to the release magnet bracket, and a .00611 gap between 
the release armature an<l the clesest point on the core, 
the release link shall not latch the double dog. 

NOTE: The operated position referred to, is the posi
tion, with respect to side play that the release arma• 
ture assumes when the release magnet is energized, de
energizen and again energized. 

Check the Release Armature stroke to see that the Release 
armature pin clears the double dog by .060"m1n. -,120" 
max., when the armature is normal and the shaft is at 
rest in an off-normal position (release link disengaged). 

Check the Vertical Pawl to see that with it resting on 
the shoulder of the vertical ratchet above the first 
tooth, both corners formed by the arc at the pawl tip 
shall contact the periphery of the shoulder in some 
one position permitted by the side play of the verttcal 
armature. 

Energize the vertical mar,net and check to see that the 
vertical armature strikes themagnet cores evenly. 

This may be done by inserting a .0015#gauge between 
one core and the armature, energizing the magnet, 
and attempting to withdraw the gauge. Then release 
the magnet and insert the gauge between the armature 
and the other core. Energize the mar,net and again 
attempt to withdraw the gauge. The comparison be
tween the two tests will show if the armature strikes 
the cores evenly. 

A simpler test may be made by holding the vertical 
armature operated and energizing the vertical magnet. 
If the magnets are not adjusted so that the arma
ture strtkes the cores evenly, a slip,ht pull on one 
side or the other will be felt when the magnets are 
energized. 

Oft. I C"I\. 
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s. With the Vertical magnets energized and the double dog 
held manually away from the shaft, check the vertical 
play in the shaft. 

This should be approx •• 005'" play between the verti
cal pawl and the frame overthrow stop. (PIG. 5 
and 6) 

If readjustment is necessary, care must be taken 
while making the adjustment to only enere1ze the 
magnets when necessary to ehedk progress. If the 
magnets are continually energized or energized so 
often during the adjustment that they get hot, 
the adjustment finally made will be incorrect when 
the magnets cool. 

Recheck section r. 

t. Check the vertical dog to see that it meets the follow-
ing oondi t ions: (see note following sec. u( S).) 

(1) The tip of the vertical dog when unlat•lled 
should ride in the notches in the vertical ratchet 
with the shaft at rotary normal. 

(2) It should drop in on all leveis and may allsw 
a perceptible ( .003") drop in the shaft, wl\en the 
vertical magnet is de-energized, on some levels, 
but not allow the perceptible ( .003") drop of the 
shaft on all levels (FIG~ 8). 

u. Check the stationary dog to see that it meets the follow-
ing requirements: 

(1) With the shaft at normal and the normal brack
et manually pressed against the normal post from 
the left, the stationary dog should clear the side 
or the slot in the vertical ratchet by a maximum 
of .003". 

With experience, this may be judged by rotating the 
shaft by the normal pin and observing the amount 
of travel at the end or the normal pin. 

( 2) With the shaft orr normal, the vertical dog 
shall not cause a visible rise nor allow more than 
a perceptible (.003 11 ) drop of the shaft as it cuts 
in on at least one level. (FIG. 10) 

(3) With the rotary magnet energized on the first 
rotary step, the stationary dog shall suppprt the 
shaft so that the vertical dog will drop all the way 
in when pulled manually away from the vertical rat
chet. (FIG. 10) 
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(4) With the shaft cut-in two or more steps on any 
level, and the rotary magnet normal, there shall 
be a minimum or .002" and a maxiJIUJI or .01011 ver
tical play of the shaft (FIG. 11). 

( 5') With the shaft at rotary normal and the vertical 
magnets de-energized, there should be a minimum or 
.002" and a maximum of .010" vertical play in the 
shaft without moving the verticaldog. This require
ment should be met on all levels but the 10th. (FIG.9) 

NOTEs In adjusting both the vertical and stationary 
dogs to meet requirements, bending of the dog with 
a Double Dog Bender applied between the tip and the 
bend in the dog will cause a change only in the 
forward-backward position or the dog tip (as viewed 
from above) • 

However, application or the Double Dog Bender to a 
point beyond the bend of the dog will cause a change 
in both the forward-backward position or the tip and 
the lateral (right and left) position ot th• tip. 
A combination or both applications may be required 
to meet specifications. 

v. Check the vertical pawl guide to see that there ts a 
minimum or .010" clearance between the vertical pawl 
finger and the vertical pawl guide just as the shaft 
starts to move vertically when driven by the manually 
operated vertical armature on all steps. 

The vertical pawl should clear the vertical teeth when 
the shaft is released, and should cl6ar the rotary b\l
wh•n the shaft is up 10. 

w. Check the Vertical Oft-Normal Assembly to se& that it 
meets the following requirements& 

(1) The springs shall be approximately parallel 
with the shaft with the switch at normal. 

(2) There shall be a perceptible elearan~• between 
the lever bushing and the first lever spring with the 
off-normal lever in its highest position, but this 
clearance shall not be great enough to cause a bind 
between the normal stop pin and the off-normal leyer, 
which will prevent the restoration or the shaft when 
it is released from the third contact or the fl?st 
level. 

(3) Where a lever spring has an adjacent back c81'1-
tact, there shall be a mtn1mum space or .002" between 
the lever spring and the bushing or the lever spring 
ot an adjacent back contact assembly when the shart 
is orr normal. 
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(4) The minimum contact separation shall be .OOS" 
for make or break contacts. Similar assemblies 
shall be adjusted in a uniform manner. 

( 5) There shall be .010" minimum between the off· 
normal lever and the normal pin with the switch ~P 
one and in one. 

(6) For off-normal assemblies using the short oft• 
normal lever, the contact pressure measured at the 
point of contact on each spring shall be minimum 
20 grams. 

(7) For off-normal assemblies using the long off
normal lever, the eontact pressure measured at the 
point ot contact on each spring shall b• minimum 
30 grams. 

(8) The combined tension of the vertical off
normal springs shall not be sufficient to prevent 
the complete restoration ~f the shaft to vertical 
normal from any position between the first level 
and vertical normal. 

(9) The adjustment of off-normal assemblies using 
the longoff-normal lever shall be checked for suff
icient closure of make contacts by noting that they 
are in mechanical contact when a gauge of' .020" 
thickness is inserted between the clamp holding 
the normal pin to the shaft and the shaft bearing. 

x. Energize the rotary magnet with the shaft up, and check 
to see that the rotary armature str1kes both magnet 
cores evenly. This test is performed just as it was 
previously performed on the vertical magnet (Sec. r)~ 

1• With the shaft up 5 the rotary magnet energized, and 
clearance between the rot!'.lry pawl and its front stop, 
there should be a space of .005" min. - .01011 max. be
tween the rotary dog and at least one of the first ten 
teeth on the fifth level. 

NOTEz For rotary adjustments see FIGURES 2, 3, 4 and ~. 

This may be changed, if necessary, by moving the mall'lets. 
However, the same caution as in vertical magnet adju~t
ment applies here: adjustments made with the magneta 
hot will be incorrect when they cool. 

Ir readjustment is made, recheck as in Sec. x. 

z. Energize the rotary magnet with the shaft up. 'rhe cl.e~· 
ance between the rotary pawl and the rotary front stop 
should be .00211 min. - .00611 max. on the first, firth 
and tenth rotary steps on the fifth level, with the 
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rotary magnet at room temperature. 

With experience, this may be visually gauged by rotatins 
the shaft (with magnet energized) and observing the 
travel of the end of the normal pin. 

aa. The Rotary Interrupter sp~ings, if used, should have a 
contact pressure of 150 grams min. - 300 grams nax. 
measured at the end of the springwlth the Rotary Magnet 
normal. 

Gauging of the break operation, with the Rotary Magnet 
energized, depends on the specific type of circuit used. 
When used with an interrupter relay the adjustment 
values are .003 11 min. - .008 11 max. When interrupting 
its own circuit the values are .00711 min. - .015" max. 
Refer to the associated relay adjustment sheet for 
values for any special consideration as regards the 
particular circuit. 

bb. If vertical interrupter springs are used, minimum con• 
tact pressure shall be 150 grams, measured at the end 
of the longer spring, and minimum contact clearance on 
make or break combinations of .008 11 , unless otherwise 
specified on the associated relay adjustment sheet. 

cc. If rotary off-normal, or combined rotary off-normal and 
11th step cam springs are used, check to see that they 
meet the following requirements: 

(1) Q.fill2 Check the locat1onof the cam on the shaft 
with respect to the roller on the actuating spring. 
It should be set so that it engages the roller fully 
on the tenth Vertical step, and be clear or the 
lower shaft bearing when the shaft is normal. There 
should be perceptible clearance between the r.oller 
and cam with the shaft up but not in and there should 
be perceptible clearance between the roller and the 
11th step cam with the Rotary maenets enerEi~ed on 
the 10th rotary step on any level. 

(2) Roller Spring Check the roller to see that it 
is free from binds and that it clears the rotary hub 
when the shaft is normal. Inspect and adjust, 1f 
necessary, the tension of the roller spring aP,ainst 
the mounting bracket and the clearance between the 
roller spring and the buffer of the first le,reT spring. 
The roller spring should be tensioned so as to bear 
lightly on the mounting hracket when the shaft is 
normal and the clearance between the roller spring 
and the first lever spring should be perceptible. 
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(3) Springf Inspeet and it necessary adjust the 
contact springs or the assembly. Minimum contact 
pressure should be 25 grams for break contact• and 
1; grams for make contacts measured at a point near 
the contacts. 

Contact separation for all make or break contacts 
should be .006" (0.1; •) minimum. On break-make 
combinations there should be .006" Co.1; mm) clear
ance before the make springs close. 

In general, the spring combination should be ao 
adjusted that the break springs break approximately 
simultaneously; any variation being such that the 
springs break in sequence commencing with th• break 
contact nearest the roller spring. The make springs 
should close approximately simultaneously. 

(4) Where combined rotary off-normal and 11th step 
cam springs or 11th step cam springs alone are used, 
the pressure on the break contacts of the 11th step 
cam springs shall not be relieved when the shaft 
takes the first rotary step, i.e., there should be 
a perceptible clearance between the buffer on the 
first lever spring or the 11th step cam sprtngs and 
the last spring of the rotary off normal springs, 
if any, or the roller spring. 

The Rotary off-normal springs in this assemblf 
should meet the requirements of sec. 3 (above). 

dd. Normal Post springs, if used, should be inspected to 
see that they operate fully on levels desired, and re
main completely normal on adjacent levels. 

Minimum eontaet clearance for break or make assem
blies •hall be .00811 , and maximum .020". Spring 
tension with contacts made shall be 20 grams m1ni
mu~, 30 grams maximum for multiple contaet assem
blies. For single break or single make assemblies 
minimum tension is 25 grams, maximum 35 grams. 

••· Check the switch banks and wipers to see that the?e is 
no appreciable wear, dirt or misalignment. They should 
meet the following requirements: 

(1) Only the tip of the wipers rest on the bank 
contacts. 

(2) The wipers should center on the 5th or 6th con
tacts of the first and tenth levels. 

(3) The wipers should overlap a minimum of 1/16" ot 
each bank contact. Check on the first and tenth con
tact of the first level. 
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(4) With the normal bracket held against the normal post from 
the left and the shaft raised and lowered, the wipers shall not 
touch the banks• 

( 5) The wiper tips should not be changed .from their original 
form. 

(6) The center-line between the wipers should coincide within 
1 1/64" of the center-line of the fifth level of bank contacts 
with the shaft up 5. 

(7) Single conductor wiper tips should be touching and there 
should be at least a perceptible (.015" max.) clearance between 
the insulator tip and one wiper blade when the insulator tip is 
resting against the other blade. 

(8) Two conductor wipers should be approx. .015 11 apart. at the 
tip ends unless otherwise specified on the associated rel8'Y' adjust
ment sheet. 

(9) If one wiper is moved 81/lay .from the other, the other wiper 
should be tensioned to have at least 3/3211 follow. This should be 
the case in both directions, with one having a maximum follow of 
9/64". 

(10) The bank rod collars should be secure and hold the banks in 
a similar manner. 

(11) Vertical wipers, if used, should be at approx. right angles 
to the shaft. 

(12) The Vertical bank, ii' used, should be parallel to the shaft. 

(13) With the shaft up, the center-line of the vertical wipers 
should be not more than 1/32" above, or 1/64" below the center of 
the associated vertical bank contact. 

(14) The vertical wiper should maintain a JO gram. min. - 45 gram 
max. pressure against the bank contact, measured at the offset in 
the wiper. 

(15) \'Tith the shaft in 1 on any level, the vertical wiper shall 
clear the vertical bank. 

(16) The end of the vertical wiper backstop should clear the Yliper 
with the shaft at rotary normal. 

(3) LUBRICATION 

Check the lubrication of the switch to see that it is sufficient to meet 
operating requirements. The purpose of lubrication being to provide a film 
of oil between moving parts and their associated stationary parts. There
fore excessive lubrication is unnecessary and should be avoided. , 

CHICAGO, U. S. A. 
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Where inspection reveals the need tor relubr1cat1on. the 
following shall serve as a guides 

per1nlt1ons 

(1) Drop - a drop or oil ts considered to be the amount 
released from the end or a No. 22 B & S gauge, bare, t3nned, 
copper wire arter it has been dipped into the lubricant 
1/2 in. and then quickly withdrawn. 

Dip - A dip or oil is considered to be the amount retained 
in the bristles or a No. 4 artist's sable :r-1~g•!' brush 
after being dipped into the lubricant to a depth or 3/~ tn.. 
and then drawn across the edee of the container to remove 
the surplus oil. 

Small Quantity - A small quantity of oil is considered to 
be theamount retained on a strip or paper or thin fiber 
after being immersed in the lubricant, withdrawn, and the 
tree oil re~oved by wiping. Oil strips of paper o? thin 
fiber are used for lubricating tips or wipers and similar 
brushes. This is done by passing the oiled st~1p between 
the tips ofe~ch pair of wipers. 

(2) Spindle 011 (Spec. #5231) • This oil is generally used, 
tor practically all bearings, wiper bank contacts, or other 
surfaces reqliring lubrication, on the various switching 
units and relays which are used in automatic telephones 
switchboards. 

(3) Switch I,ubricant (Spec. #5232 - Grade "A") - Switch 
lubricant is used for Strowger Switch shafts. Whenever 
practicable, bearings should be cleaned before applying 
lubricant. This is particularly appliaable to exposed 
bearing surfaces. 

The shaft of Strowger switches should be cleaned with cot
ton tape before applying lu~ricant to the bearin~s. This 
is done by wrapping the tape once around the shaft and pull
ing it from side to side. The lower portion of the shaft 
is cleaned while the shaft is raised to the tenth vertical 
step. 

Application 

Additional lubricant containing graphite should not be placed 
on a bearing or upon a bearing surface, if such bearing or 
surface ts sufficiently covered with graphite. In case the 
existine graphite appears to be excessively dry apply a 
small amount of spindle oil. If the graphite is caked or 
seems to contain grtt, the hearin~ should he thoroughly 
cleaned and :relubricated. 

After switches or similar apparatus have been properly lub• 
ricated, they should be operated a few times so as to work 

AUTOMATIC ELECTRIC COMPANY ~.,._ _____ _.. ___ ...... _"·· __ .,,_"·•" _ ... _ ..... 
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th• lubricant into the bearing•. Any excess oil, on adjacent 
surfaces, should be P9moved by wiping. 

The proper lubricant to be employed for a particular kind 
or bearing 11 dependent upon a number or factors, such as 
si&e and type or bearing, kind or metals employed for both 
the fixed and moYable perts, spee-d of operation, temperature, 
humidity, etc. 

(1) Spindle 011 (specification 5231) shall be applied as 
follows a 

(A) One dip ot spindle oil shall be dist.4r1buted to the 
following parts 1n the order named, on switches equipped 
with multi-level nor~al post cam sprines. 

(1) To the shaft spring roller bearings. 
(2) To the operating teeth on the cam on the edge 
contacted by the roller. 

(B) The shaft spring shall be lubricated by applying 
on• dip to the shaft extension sleeve just above the 
shaft spring bracket. 

(C) Three dips or oil shall be applied to the upper part 
or the bearing surface of the shaft with the shaft in 
its highest vertical position. The dips shall be spaced 
approximately 120° apart on the shaft circumference and 
the shaft shall be allowed to stand for at least ftve 
minutes before it is lowered. 

(D) One dip shall be distributed to the following points 
in the order named: 

(1) To the vertical armature bearing pin at the 
angle formed by the outer surfaces of the two arma
ture bearing lugs and the beHring pin. 
(2) To the upper rotRry armature bearing pin at 
the angle formed by the bearine pin and the upper 
surface or the bearing lug. 
(3) To the normal post along the surfaees which 
may be engaged by the shaft spring hracket. 
(4) To the off normal lever applied above the rivet 
at the angle formed hy the lever ana the bracket. 

(E) One dip shall be applied to the vertical pawl be-• 
tween the pawl bearine lugs and the bearing collars. 

(F) Three dips of oil shall be applied to the lower 
part or the bearing surface or the shaft with the shaft 
1n its highest position. The dips shall be spaced 
approximately 120° apart on the shaft circumference 
and the shaft shall be allowed to stand for at least 
rive minutes before it is lawered. 

un. I"'""" 
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(G) One dip shall be applied to the rotary pawl be
tween the pawl bearing lubs and the end or the armature. 

(H) One dip shall be distributed to the following points 
in the or(ler named: 

(1) To the double doe bearing p1n just above the 
upper bearing lue of the double dog. 
(2) To the double dog bearing pin at the angle 
formed by the pin and the upper surface of the lower 
bearing lug. 
(3) To the lower rotary armature bearing pin on the 
upper surface of the bearing lug. 
(4) To the tip of the rotary pawl guide. 
(5) To the tip of the double dog release tooth. 

(2) Graphite oil lubricant grade A (Specification 5232) 
shall be applied as follows. (Clean off surplus oil.) 

(A) One dip shall be applied to the six upper teeth 
of the vertical hub at the points where the vertical 
pawl engages the teeth. 

CB) One dip shall be applied to all the teeth ih the 
verti_cal hub from the stationary dog groove to the 
notches Gn w~ich the vertical tip of the double dog 
rides. 

(C) One dip shall he applted to all the teeth in th• 
rotary hub, from the top of the hub to a point appro~
imately 1/4" frorn the bottom of the hub. 

(3) Oil wiper tips as in section 3, definttions (1). 

LBM: vl-1 
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ST AND ARD ADJUSTMENT 
FOR 

TESTING SWITCHES 
FOR lOOOQ & l200Q SUBSCRIBER LOOP RESIST.ANGE 

A - GENERAL: 

l. All switches shall meet the applicable general requirements specified 
in A-100. 

2. All tests shall be made with a 46-volt battery. A voltage variation 
not to exceed plus or minus 1 volt shall be allowed. 

B - OPERATION: 

1. All switches shall be given as complete an operating test as is practical. 

2. When it is not practical to test certain circuits in a switch by means of 
an operating test, those circuits shall be tested with a buzzer or some 
other suitable arrangement. 

C - 11VARYJNG": 

1. Switches designed to respond to dial pulses shall operate satisf'actorily 
on 46 volts when tested for {a) loop and (b) shunt conditions with a 
standard 2-wire varying machine (D-55165 or similar), unless otherwise 
specified. The varying machine shall send series of 9 pulses at 14 pulses 
(~ 1/3 pulse) per second. The pulses shall consist of closed periods of 
approximately JS. 5% of a coubined open and closed period, and of open 
periods of approximately 61.5% of a combined open and closed period. 

(a) "LOOP" TEST: 

(During this test the MIN-MAX LOOP key is at MAX. LP. and the SHUNT ke7 
is normal.) 

(1) 

(2) 

For switches designed and adjusted for lOOOQ maxioum. loop oper~tion, 
strap the resistors inside the varying machine so that the machine 
sends the pulses thru 1000'2. when the LOOP test key is operated. 

For switches designed and adjusted for 120~ maximwn loop operation, 
strap the resistors inside the varying machine so that the machi.rie 
sends the pulses thru ~· when the LOOP test key is operated. 

(b) 11SHUNT11 TEST: 

(Durin'; this test the LOOP key is normal.) 

The resistors inside the varyine machine shall be so strapped that when 
the SHUNT test key is operated, there will be 15,0~ leak across the 
line while the machine is sending pulses. 

2. Two-wire repeaters, designed to repeat impulses to switches that meet 
requirement C-1, shall cause such switches to operate satisfactorily with 
a zero loop between repeater and switch when the repeaters are operated by 
a standard two-uire varying machine, unless otherwise specified. 

KFS:mc 
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A ... GIDRAL: 

STANDARD ADJUS~ 
FOR 

TESTING SWITCHES 
FOR 1000 n AND 1200 n SUBSCRIBER LOOP RESISTANCE 

l. All switches shall meet the applicable general requirements specified 
in A-100. 

2. All tests shall be made "With a 50-volt battery. A voltage variation 
not to exceed plus or minus l volt shall be allowed. 

B .. OPERATION: 

l. All switches shall be given as complete an operating test as is practical. 

2. When it is not practical to test certain circuits in a sYitch by means 
of an operating test, those circuits shall be tested "With a buzzer or 
some other suitable arrangement. 

C -"VARYING": 

l. Switches designed to respond to dial pulses shall operate satisfactorily 
on 50 volts when tested f~r (a} loop and (b) shunt conditions with a 
standard va.r;ying machine (D-55165 or similar), unless otherwise specified. 
The varying machine shall send a series of 9 pulses at 14 pulses (± 1/3 
pulse) per second. The pulses shall consist of closed periods of approxi
mately' 38.5~ of a combined open and closed period, and of open periods 
_approximately 61. 5~ o:f a combined open and closed period. 

NOTE: If val"J'ing machine (H-882240 or similar), is used, the pulse 
rate shall be 12 pulses (± 1/3 pulse), per second. The closed 
periods shall be 36~ for LOOP tests, and 41..~ for LEAK tests. 
For the LOOP test (a), the operation of the appropriate keys, 
(200, 4oo & Boo), provide the 1000 nor 1200 n series resistance 
when the LOOP key is operated. For the SHUNT test (b), the 
operation of the "ABC" key to the· ''B" position pl.aces a 10,200 n 
shunt across the line when the LEAK key is operated. (For use 
of l.eak "A" and leak "C", see Bulletin 1/:517.) 

(a) "LOOP" TEST FOR J>.-55165: (For procedure w1 th H-88224o, see note. ) 

(During this test the MIN-MAX LOOP key is at MAX. LP. and the SHUNT key 
is normal.) 

(1) For sw1 tches designed and adjusted for 1000 n maximum loop 
operation, strap the resistors inside the val'1'1ng machine 
so that the machine sends the pulses thru 1000 n when the 
LOOP test key is operated. 

(2) For sw1 tches designed and adjusted for 1200 n maximum loop 
operation, strap the resistors in.side the varying machine 
so that the machine sends the pulses thru 1200 n when the 
LOOP test key is operated. 
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(b) "SHUNT" TEST FOR D-5216,Z: (For procedure with R-88224o, see note.) 

(During this test the LOOP ke7 is normal.) 

The resistors inside the vary1ng machine shall be so strapped that 
when the smmrr test kq is operated, there will be 15,000 Q leak 
across the line while the machine is sending pulses • 

Two-wire repeaters, designed to :repeat impulses to BWitches that meet 
requirement C-1, shall cause such switches to operate satisfactori~ with 
a zero loop between repeater and switch when the repeaters are operated 
by a standard varying machine, unless otherwise specified. 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

TESTING SWITCHES 
FOR 1000 n AND 1200 n SUBSCRIBER LOOP RESISTANCE 

1. All switches shall meet the applicable general requirements specified 
in A-100. 

2. All tests shall be made with a 50-volt battery. A voltage variation 
not to exceed plus or minus l volt shall be allowed. 

B - OPERATION: 

1. All switches shall be given as complete an operating test as is practical. 

2. When it is not practical to test certain circuits in a switch by means 
of an operating test, those circuits shall be tested with a buzzer or 
some other suitable arrangement. 

C -"VARYING": 

1. Switches designed to respond to dial pulses shall operate satisfactorily 
on 50 volts when tested for (a) loop and (b) shunt conditions with a 
standard varying machine (D-55165 or similar), unless otherwise specified. 
The varying machine shall send a series of 9 pulses at 14 pulses (± 1/3 
pulse) per second. The pulses shall consist o:f closed periods o:f approxi
mately 38.5~ o:f a combined open and closed period, and of open periods 
approximately 61.5~ of a combined open and closed period. 

NO'!'E: If varying machine (H-882240 or similar), is used, the pulse 
rate shall be 12 pulses (± 1/3 pulse), per second. The closed 
periods shall be 36~ for LOOP tests, and 41~ for LEAK tests. 
For the LOOP test (a), the operation of the appropriate keys, 
(200, 4oo & 800), provide the 1000 n or 1200 n series resistance 
when the LOOP key is operated. For the SHUNT test (b), the 
operation of the "ABC" key to the "B" position places a 10,200 n 
shunt across the line when the LEAK key is operated. (For use 
of leak "A" and leak "C", see Explanation E-85681. ) 

(a) "LOOP" TEST FOR D-55165: (For procedure with H-88224o, see note.) 

(During this test the MIN-MAX LOOP key is at MAX. LP. and the SHUNT key 
is normal.) 

(1) For switches designed and adjusted for 1000 n maximum loop 
operation, strap the resistors inside the varying machine 
so that the machine sends the pulses thru 1000 n when the 
LOOP test key is operated. 

(2) For switches designed and adjusted for 1200 n maximum loop 
operation, strap the resistors inside the varying machine 
so that the machine sends the pulses thru 1200 n when the 
LOOP test key is operated. 
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(b) "SHUNT" TEST FOR D-55165: (For procedure with H-882240, see note.) 

(During this test the LOOP key is normal. ) 

The resistors inside the varying machine shall be so strapped that 
when the SHUNT test key is operated, there will be 15,000 n leak 
across the line while the machine is sending pulses • 

Two-wire repeaters, designed to repeat impulses to switches that meet 
requirement C-1, shall cause such switches to operate satisfactorily with 
a zero loop between repeater and switch when the repeaters are operated 
by a standard varying machine, unless otherwise specified • 
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srANDARD ADJUSTKEN'l' 
FOR 

ROTARY LINESWITCH 

INTRODUCTION 

The Rotary SWitch is a stepping switch whose operating magnet may be remotely con
trolled. or whose wipers may be stepped automatically over the bank contacts by 
interrupting the magnet circuit through a pair of interrupter springs actuated by 
the arnature. The switch has double-ended wipers which are rotated in one 
direction only. over a semi-circular bank of contacts. 

iANGED The contact bank has 25 points. and may have from one to six levels. By special 
W.Hl,H21 arrangement. using two levels of the bank and two wiper groups. a 50 point switch 
3 & 114. •7 be had. The wipers may be bridging or non-bridging; the bridging wipers so 
.0.-31128 called because they are arranged to "bridge• between two adjacent contacts as they 
LASS B move over the bank. 
-lS-54 iSf 

~ ;'1'~ 
CSSUE: 1/23° 

The action o.r the switch is as follows. As the magnet coil is energized the arma
ture operates against the tension of a driving spring and the rotary pawl is 
poaitioned in the next tooth of the wiper assembly ratchet. When the magnet is 
de-energized the tension ot the driving spring restores the armature and moves the 
wipei-9 one step. Thus the wipers may be stepped from one contact to another by 
pulses to the magnet coil or automatically by interrupting the circuit to the coil 
with the interrupter springs. 

ROOTIME INSPF.cTION 

The following inspection and adjustment procedure applies to both the Light and 
Heavy duty type. 25 point Rotary Switches. 

BRUSH SPRINGS - The brush springs. which are part d the bank assembly. should rest 
against the inner hub of the wipers with sufficient tension to insure good 
electrical contact as the wiper assembly rotates. 

Check the brush spring tensions Section B. 
Section L. For switches used as finders or 

connectors. 

In general. the brush springs will not require readjustment during the life or the 
•itch. It it does become necessary to readjust them. the bank must be removed by 
looaening the two mounting screws. Extreme care should be taken when reassembling 
the bank so as to avoid damage to the brushes and wipers. 

WIPERS - The wipers should have sufficient tension to insure good electrical con
tact with the bank contacts and should be aligned so as to pass onto the base or the 
brushes without excessin sidewise move•nt. 

Check the wiper apring alignaent and tensions Section I. 
Section L. For switches used as 

finders or connectors. 

BANI - The bank is attached to the switch frame 'b1' two mounting screws. One passes 
~OUlh an adjustable bushing and the other through a slot in the frame• thua pro
viding camplete adjustment ot the bank poa1tion relative to the frame. 

Check the position ot the bank relative to the frame. Section D. 

AUTOMATIC ELECTRIC COMPANY ~------------+-""·--·'-"""_·_ .... 
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This should be done in the f ollOll'ing order a 

(1) 
(2) 

(J) 

Set the wipers on the 25th bank contact by moving the pawl stop. 
Set the wipers on the first bank contact by turning the bank adjusting 
bushing at the armature end of the switch. 
Set the wipers on the 11th contact by loosening both mounting screws and 
shifting the bank as necessary. 

ARMATURE STOP - The pawl stop serves to position the wipers accurately on the bank 
contacts, but it is not intended to stop the full force of the armature driving 
stroke as such a condition would result in short life for both the pawl and the 
ratchet. An armature stop is therefore provided to arrest the driving blow of the 
armature just before the pawl engages its stop. 

Check adjustment of armature stop. Section E-1 aid ~. 

The armature stop is most easily adjusted by turning it until it strikes the arma
ture and then lightly tightening the mounting screw. By tapping the end of the 
stop, turn it until proper adjustment is obtained. Securely tighten the mounting 
screw. 

RATCHET SPRINQ - The ratchet spring is provided to hold the wiper assembly in pl.ace 
while the armature pawl is being prepared tor the next step. 

Check the ratchet spring tension and position. Section F-1 and 2. 

STROKE - The an:iature stroke, or travel, is controllod by turning the large iron 
screw in the armature. 

Check the armature stroke. Section a-6. 

MOTOR MAGNET CONTACT SPRI?«lS - The motor magnet springs are actuated by a buffer 
attached to the armature of the switch. To secure long trouble free life and 
correct operation of the switch, the contact pressures must be maintained and also 
the position of the armature in its stroke when the springs make or break contact. 

Check the tension and gauging of the motor magnet contact springs. Section H. 

ARMATURE DRIVING SPRINl - The proper tension required in the coiled spring on the 
heavy duty type switch and the flat spring on the light duty type switch are S:p9ci
fied on the switch adjustment sheets. 

Check driving spring ~ension. Section H-3 and 4. 

LUBRICATION - After adjustment, the switch should be lubricated per Section J. The 
lubrication of the wiper bearing shaft, specified in Section J-4 is usually 
sufficient for the life of the switch. For maintenance a drop of Spindle Oil, 
Spec. 5231, may be applied to the shaft at each end between the wiper assembly and 
the frame. 

SELF INTERRUPTED SPEED TEST - Aa ov.•raL check on the adjustment of switches 
equipped with interrupter spring~ may be made by running the switch •self-inter
rupted•. If it does not operate smoothly all adjustments should be rechecked. 

CHICAGO, U. S. A. 
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SPECIFIC REQUIRElllNTS 

A - GENERAL: 

1. The lineswritch shall meet \he general requirements specitied in A-100 which 
are applicable. 

2. The armature stop and ratchet spring shall always be loosened be.fore making 
adjustments to meet the requirements of Section n. 

B - BRUSH SPRI?«lS: 

1. The brush aprings (wiper terminal springs) shall be tensioned and curved so 
that with all pressure relieved, t be ends of thetlro springs in a pair 
shall be separated approximately 1/4• and when assembled in the wiper 
assembly the two spriugs will close to within approximately 1/4• of their 
ends. 

NOTE: See Section L for switches used as .finders or connectors. 

C - PAWL: 

1. The edges of the rotary pawl along its length shall be parallel to the sides 
of the ratchet wheel, and the tip of the pawl shall be parallel to the outer 
edge of the ratchet teeth as gauged by eye. 

D- BANI ALIGNYENTt 

1. The edge of the bridging or priftte wiper shall be approximately in align
ment with the .front edge of contact• #1 and #25, and the edge o! the non
bridging or line wipers shall rest from 1/4 and 1/2 of the contact width 
ahead of the front edge of contacts fl and #25. 

2. With the wiper assembly in any normal position of rest, the bridging or 
private wiper§ shall not bridge adjacent contacts within 1/64•. 

NOTEt The above requirements are adjustments of the pawl stop and bank 
adjusting screws. 

E - ARMATURE STOP: 

1. After the require•nts of Section D have been met, the armature stop shall 
be set to relieve the preseure o.f the pawl against the pawl stop. 

2. The armature stop shall alla1r play in the Wiper assembly when the armature 
is against the stop and is engaging any ratchet tooth. This play shall be 
just perceptible on at least one tooth. 

F - RATCHET SPRI?«h 

1. The tip of the ratchet apring shall clear the radial surface of each ratchet 
tooth with the armature a1ainst the armature stop. 

(a) The above clearance shall not exceed .oo4•. 
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2. The ratchet spring shall be tensioned to have a pl"l:!ssure against the 
ratchet teeth of 50 grams minimum to 125 grams maximum measured at 
the curve near the tip of the spring. 

NOTE: On 5 or 6 level switches, minimum may be 35 grams. 

G - ARMATURE: 

1. The annature shall not bind on its bearing nor on the bearing pin 
locking spring. 

2. The pawl shall not bind on its bearing nor on the switch frame. 

3. The pawl spring shall cause the tip of the pawl to rest finnly against 
~he ratchet when the annature is operated. 

4. The contact spring operating bushing shall fit tightly on the annature 
and shall have minimum two-thirds of its width opposite the associated 
springs. 

5. The spring washer shall hold the annature stroke adjusting screw securely 
in place. ' 

6. The stroke adjusting screw shall be set so the pawl just drops in on the 
next tooth without binding on the tip of the tooth when there is .002" 
between the screw and coil core and does not drop in without binding with 
.005" between the screw and coil core. 

!iQ!!: The above condition shall be determined by operating the rotary 
magnet on its nominal voltage with the proper gauge inserted 
between the annature and the coil core and then depressing the 
pawl by hand to check its relationship to the ratchet teeth. 

H - MOTOR MAGNET SPRINGS: 

1. Unless otherwise specified, when the gauging value for a make or break 
of the motor magnet springs given on the switch adjustment sheet (Circuit 
Requirement Table) is .003", the variation allowed tor inspection shall 
insure that the motor magnet springs make or break when there is a .00211 

gauge placed between the stroke adjusting screw and the coil core and do 
not make or break with a .005n gauge placed between the stroke adjusting 
screw and the coil core when the magnet is energized. 

2. Unless otherwise specified, when the gauging values given in the switch 
adjustment sheet (Circuit Requirement Table) for a .make or break of the 
motor magnet springs is .004" or more, the variation allowed for .inspection 
shall insure that the springs make or break when a gauge .002• leu than 
the specified value is placed between the stroke adjusting screw and the 
coil core, and shall not make or break when a gauge .002• greater than 
the specified Yalue is placed between the stroke adjusting acl"9W and the 
coil core when the .magnet is energized. 
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!Q!!: The break spring shall be adjusted after gauging to give maximum 
unironn speed on the voltage for which the switch is to be used. 

If' there are two sets of interrupter springs, when speed-testing 
the Sll'itch, adjust the ~ set of interrupter springs to give 
maximum unif onn speed on the voltage tor which the switch is to 
be used. 

3. When the first contact is a break contact, the tension of the annature 
driving spring shall be adjusted in accordance with the associated 
switch adjustment sheet. The total tension against the first back 
contact shall be 250 to 400 grams, unless otherwise specified on the 
switch adjustment sheet. I! there are more than one annature spring, 
each individual annature spring shall have a minimum of 100 grams 
tension. When there are two sets or rotary-interrupter break springs, 
each set shall have a tension of 150 grams minimum, 200 grams maximum. 
This tension shall be measured at the end of the annature spring. 

4. When the first contact is a make contact, the first annature spring 
shall be tensioned against the armature buffer with a pressure of 25 
to 75 grams measured at the end of the spring. The combined tension 
or the contact springs and the annature driving spring shall be adjusted 
in accordance with the associated Sll'itch adjustment sheet. 

I - WIPER ASSEMBLY: 

l. The wiper assembly shall turn freely on its bearings. 

2. The backs or all wipers shall be slightly flared. 

3. The sets of wipers shall be aligned so that they pass onto the base of 
brush tenninals without excessive movement to one side or the other and 
the wiper springs of the first level shall clear the pawl and pawl stop 
by minimum 1/64" during 17otation. 

4. Each spring of a wiper having a broad flat tip !or contact surface shall 
be tensioned to follow approximately 3/32" measured at the tip when its 
opposing spring is deflected. 

!Q'!'.!: see section L tor switches used as finders or connectors. 

5. Each spring ot a wiper having a knife edge contact shall be tensioned to 
tollow approximately 1/16" measured at the tip when its opposing spring 
is deflected. 

!Q!!: See .section L tor switches used as tinders or connectors. 

(a) With the wipers oft the bank each or the two wiper tips shall make 
contact with and be approx:iJDatel.y parallel to its mating wiper tip, 
the clearance not to exceed .004 at the point nearest the hub. 

(b) The contacting surfaces of the two tips of a wiper shall be in line 
with a plane perpendicular to the hub. 
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N.Ql'i: This requirement shall be considered met if all !our tips of each 
pair or wipers make contact with the brush as the wipers step onto 
the bank. 

6. The indicator shall point to the number or line on the indicating wheel 
corresponding to the bank contacts on which the wipers are resting. 

J - LUBRICATIOO: 

1. One drop of spindle oil (Spec. 5231) shall be applied to each of the 
tallowing parts 1 

!!Ql!: A drop of oil shall be considered to be the amount released from a 
piece of number 22 B&S gauge, bare tinned copper wire aft.er it has 
been dipped 1/2" into the lubricant and quickly withdrawn. 

(a) Armature bearings (between the armature and the frame for the regular 
type switch and on both sides of each armature bearing for the heavy 
duty type). 

(b) Pawl bearing. 

( c) Wiper assembly bearings (bearing screw type). 

2. Two dips of SWitch Lubricant (Spec. 5232-C) shall be applied to the 
ratchet teeth with the wiper assembly rotating to distribute the lubricant. 

NOTE: One dip or oil is defined as the amount of oil retained by a #4 
- Artist's Sable Rigger brush after being dipped into the oil to a 

dept of approximately 3/8" and then scraped on the edge of the 
container to remove the surplus oil. 

3. The wipers and bank shall be lubricated (shop see section K below) by 
distributing one dip of watch oil (Spec. 5228) between the wiper tips 
of one end of three pairs of wiper springs. Both ends of the wiper 
springs shall be lubricated; i.e., a three level wiper assembly would 
require two dips ot oil, one tor each end. Rotate the wipers after 
applying the lubricant to distribute the oil on the bank. 

4. Hollow shaft type wiper bearing; apply grease (Spec. 5692) to end portion 
of the bearing pin opposite link and approximately till center or under 
cut portion. Assemble the bearing pin without causing the lubricant on 
the center portion to drop off. (Machine Oil is satisfactory for main
tenance if desired). 

5. Excessive oil shall not be allowed to remain on &V surface. 

K - MANUFACTURING LUBRICATION AND ADJUSTMENT INFORMATICfi 00,Y: 

1. On all switches (except those with silnr plated contacts manutactured 
prior to 1942) betore mounting the motor magnet aHembly, lubricate 
both sides of all bank contacts with watch oil (Spec. 5228). Apply 
one dip of the oil to each side ot one level ot contacts; i.e., a three 
lnel bank would require six dips ot oil, two tor each level. 
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liQI!: ()le dip of oil is defined as the amount of oil retained by a #4 
Artist Is sable Rigger brush after being dipped into the oil to a 
depth of approximately 3/8" and then scraped on the edge of the 
container to remove the surplus oil. 

2. Run all heavy duty switches self-interrupted for 30 minutes minimum 
after canpleting lubrication. ReadjuAt and relubricate it necessary. 

J. Switches with Silver Plated Banks manufactured prior to 1942. 

4. Before mounting the motor magnet assembly lubricate both sides of the 
bank contacts with Finol (Spec. 5273). Apply the Finol to the bank 
contacts by evenly distributing 5 dips of oil on each side of a piece 
of Hope webbing attached to bank cleaning tool Drg. 16590 Det. #2. 
Hold the bank cleaning tool firmly against each side of the bank contacts 
and rotate back and forth. One application of Finol to the webbing is 
sufficient to lubricate 1 six level bank. 

L - SPECIAL REQUIREMENTS FOR SWITCHES USED AS FINDERS OR CCllNECTORS ON 
TELEFHrnE SWITCHBOARDS 

1. The brush springs (wiper terminal springs) shall be tensioned and curved 
so that with all pressure relieved, the ends of the two springs in a 
pair shall be separated approximately 3/8" and when assembled in the 
wiper assembly the two springs will close to within approximately 1/4" 
of their ends. 

2. The wiper springs shall have a minimum tension or 25 grama and a maximum 
tension of 40 grams as measured between the wipers and banks. 
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INTRODUCTION 

The Rotary Switch is a stepping switch whose operating magnet may be remotely con
trolled, or whose vipers may be stepped automatically over the bank contacts by 
interrupting the magnet circuit through a pair of interrupter springs actuated by 
the armature. The switch has double-ended wipers which are rotated in one 
direction only, over a semi-circular bank of contacts. 

The contact bank has 25 points, and may have from one to six levels. By special 
arrangement, using two levels of the bank and two wiper groups, a 50 point switch 
may be had. The wipers may be bridging or non-bridging; the bridging wipers so 
called because they are arranged to "bridge" between two adjacent contacts as they 
move over the bank. 

The action of the switch is as follows. As the magnet coil is energized the arma
ture operates against the tension of a driving spring and the rotary pawl is 
positioned in the next tooth of the wiper assembly ratchet. When the magnet is 
de-energized the tension of the driving spring restores the armature and moves the 
wipers one step. Thus the wipers may be stepped from one contact to another by 
pulses to the magnet coil or automatically by interrupting the circuit to the coil 
with the interrupter springs. 

ROUTINE INSPECTION 

The following inspection and adjustment procedure applies to both the Light and 
Heavy duty type, 25 point Rotary Switches. 

BRUSH SPRINGS - The brush springs, which are part of the bank assembly, should 
rest against the inner hub of the w1pers with sufficient tension to insure good 
electrical contact as the wiper assembly rotates. 

Check the brush spring tension: Section B. 
Section L. For switches used as finders or 

connectors. 

In general, the brush springs will not require readjustment during the life of the 
switch. If it does become necessary to readjust them, the bank must be removed by 
loosening the two mounting screws. Extreme care should be taken when reassembling 
the bank so as to avoid damage to the brushes and wipers. 

WIPERS - The wipers should have sufficient tension to insure good electrical con
tact with the bank contacts and should be aligned so as to pass onto the base of 
the brushes without excessive sidewise movement. 

Check the wiper spring alignment and tension: Section I. 
Section L. For switches used as 

finders or connectors. 
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BANK - The bank is attached to the switch frame by two mounting screws. One passes 
through an adjustable bushing and the other through a slot in the frame, thus pro
viding complete adjustment of the bank position relative to the frame. 

Check the position of the bank relative to the frame. Section D. 

This should be done in the following order: 

(1) 
(2) 

(3) 

Set the wipers on the 25th bank contact by moving the pawl stop. 
Set the wipers on the first bank contact by turning the bank adjusting 
bushing at the armature end of the switch. 
Set the wipers on the llth contact by loosening both mounting screws and 
shifting the bank as necessary. 

ARMATURE STOP - The pawl stop serves to position the wipers accurately on the bank 
contacts, but it is not intended to stop the full force of the armature driving 
stroke as such a condition would result in short life for both the pawl and the 
ratchet. An armature stop is therefore provided to arrest the driving blow of the 
arnature just before the pawl engages its stop. 

Check adjustment of armature stop. Section E-1 and 2. 

The armature stop is most easily adjusted by turning it until it strikes the arma
ture and then lightly tightening the mounting screw. By tapping the end of the 
stop, turn it until proper adjustment is obtained. Securely tighten the mounting 
screw. 

RATCHET SPRING - The ratchet spring is provided to hold the wiper assembly in place 
while the armature pawl is being prepared for the next step. 

Check the ratchet spring tension and position. Section F-1 and 2. 

STROKE - The armature stroke, or travel, is controlled by turning the large iron 
screw in the armature. 

Check the armature stroke. Section G-6. 

MOTOR MAGNET CONTACT SPRINGS - The motor magnet springs are actuated by a buffer 
attached to the armature of the switch. To secure long trouble free life and 
correct operation of the switch, the contact pressures must be maintained and also 
the position of the armature in its stroke when the springs make or break contact. 

Check the tension and gauging of the motor :nagnet contact springs. Section H. 

ARMATURE DRIVING SPRING - The proper tension required in the coiled spring on the 
heavy duty type switch and the flat spring on the light duty type switch are speci
fied on the switch adjustment sheets. 

Check driving spring tension. Section H-3 and 4. 

LUBRICATION - After adjustment, the switch should be lubricated per Section J. The 
lubrication of the wiper bearing shaft, specified in Section J-4 is usually 
sufficient for the life of the switch. For maintenance a drop of Spindle Oil, 
Spec. 5231, may be applied to the shaft at each end between the wiper assembly and 
the frame. 
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SELF INTERRUPrED SPEED TEST - An overall check on the adjustment of switches 
equipped with interrupter springs may be ma.de by running the switch "self-inter
rupted." If it does not operate smoothly all adjustments should be rechecked. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The lineswitch shall meet the general requirements specified in A-100 which 
are applicable. 

2. The armature stop and ratchet spring shall always be loosened before ma.king 
adjustments to meet the requirements of Section D. 

B - BRUSH SPRINGS: 

l. The brush springs (wiper terminal springs ) shall be tensioned and curved so 
that with all pressure relieved, the ends of the two springs in a pair 
shall be separated approximately 1/4" and when assembled in the wiper 
assembly the two springs will close to within approximately 1/4" of their 
ends. 

NOTE: See Section L for switches used as finders or connectors. 

C - PAWL: 

l. The edges of the rotary pawl along its length shall be parallel to the sides 
of the ratchet wheel, and the tip of the pawl shall be parallel to the outer 
edge of the ratchet teeth as gauged by eye. 

D - BANK ALIGNMENT: 

1. The edge of the bridging or private wiper shall be approximately in align
ment with the front edge of contacts #1 and #25, and the edge of the non
bridging or line wipers shall rest from 1/4 and 1/2 of the contact width 
ahead of the front edge of contacts #1 andf2.5. 

2. With the wiper as3embly in any normal position of rest, the bridging or 
private wipers shall not bridge adjacent contacts within l/64". 

!!Q!!: The above requirements are adjustments of the pawl stop and bank 
adjusting screws. 

E - ARMATURE STOP: 

l. After the requirements of Section D have been met, the armature stop shall 
be set to relieve the pressure of the pawl against the pawl stop. 

2. The armature stop shall allow play in the wiper assembly when the armature 
is against the stop and is engaging any ratchet tooth. This play shall be 
just perceptible on at least one tooth. 
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F - RATCHET SPRING: 

l. The tip of the ratchet spring shal::.. clear the radial surface of each ratchet 
tooth with the armature against the armature stop. 

(a) The above clearance shall not exceed .004". 

2. The ratchet spring shall be tensioned to have a pressure against the 
ratchet teeth of 50 grams minimum to 125 grams maximum measured at 
the curve near the tip of the spring. 

NOTE: On 5 or 6 level switches, minimum may be 35 grams. 

G - ARMATURE: 

l. The armature shall not bind on its bearing nor on the bearing pin 
locking spring. 

2. The pawl shall not bind on its bearing nor on the switch frame. 

3. The pawl spring shall cause the tip of the pawl to rest firmly against 
the ratchet when the armature is operated. 

4. The contact spring operating bushing shall fit tightly on the armature 
and shall have minimum two-thirds of its width opposite the aaaociated 
springs. 

5. The spring washer shall hold the armature stroke adjusting screw securely 
in place. 

6. The stroke adjusting screw shall be set so the pawl just drops in on the 
next tooth without binding on the tip of the tooth when there is .002" 
between the screw and coil core and does not drop in without binding with 
.005" between the screw and coil core. 

NOTE: The above condition shall be determined by operating the rotary 
magnet on its nominal voltage with the proper gauge inserted 
between th~ armature and the coil core and then depressing the 
pawl by hand to check its relationship to the ratchet teeth. 

H - MOI'OR MAGNET SPRINGS: 

l. Unless otherwise specified, when the gauging value for a make or break 
of the motor magnet springs given on the switch adjustment sheet (Circuit 
Requirement Table) is .003", the variation allowed for inspection shall 
insure that the motor magnet springs make or break when there is a .002" 
gauge placed between the stroke adjusting screw and the coil core and do 
not make or break with a .005" gauge placed between the stroke adjusting 
screw and the coil core when the magnet is energized. 

2. Unless otherwise specified, when the gauging values given in the switch 
adjustment sheet (Circuit Requirement Table) for a make or break of the 
motor magnet springs is .004" or more, the variation allowed for inspection 
shall insure that the springs make or break when a gauge .002" less than 
the specified value is placed between the stroke adjusting screw and the 
coil core, and shall not make or break when a gauge .002" greater than 
the specified value is placed between the stroke adjusting screw and the 
coil core when the mamiet is energized. 
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NOTE: The break spring shall be adjusted after gauging to give maximum 
uniform speed on the voltage for which the switch is to be used. 

If there are two sets of interrupter springs, when speed-testing 
the switch, adjust the outer set of interrupter springs to give 
:maximum uniform speed on the voltage for which the switch is to 
be used. 

3. When the first contact is a break contact, the tension of the armature 
driving spring shall be adjusted in accordance with the associated 
switch adjustment sheet. The total tension against the first back 
contact shall be 250 to 4oo grams, unless otherwise specified on the 
switch adjustment sheet. If there are more than one armature spring, 
each individual armature spring shall have a minimum of 100 grams 
tension. When there are two sets of rotary-interrupter break springs, 
each set shall have a tension of 150 grams minimum, 200 grams :maximum. 
This tension shall be measured at the end of the armature spring. 

4. When the first contact is a make contact, the first armature spring 
shall be tensioned against the armature buffer with a pressure of 25 
to 75 grams measured at the end of the spring. The combined tension 
of the contact springs and the armature driving spring shall be adjusted 
in accordance with the associated switch adjustment sheet. 

I - WIPER ASSEMBLY: 

1. The wiper assembly shall turn freely on its bearings. 

2. The backs of all wipers shall be slightly flared. 

3. The sets of wipers shall be aligned so that they pass onto the base of 
brush terminals without excessive movement to one side or the other and 
the wiper springs of the first level shall clear the pawl and pawl stop 
by minimum 1/64" during rotation. 

4. Each spring of a wiper having a broad flat tip for contact surface shall 
be tensioned to follow approximately 3/32" measured at the tip when its 
opposing spring is deflected. 

NOTE: See Section L for switches used as finders or connectors. 

5. Each spring of a wiper having a knife edge contact shall be tensioned to 
follow approximately l/16" Illeasured at the tip when its opposing spring 
is deflected. 

NOTE: See Section L for switches used as finders or connectors. 

(a) With the wipers off the bank each of the two wiper tips shall make 
contact with and be approximately parallel to its mating wiper tip, 
the clearance not to exceed .004"at the point nearest the hub. 

(b) The contacting surfaces of the two tips of a wiper shall be in line 
with a plane perpendicular to the hub • 
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NOTE: This requirement shall be considered met if' all four tips of' each 
pair of' wipers make contact with the brush as the wipers step onto 
the bank. 

6. The indicator shall point to the number or line on the indicating wheel 
corresponding to the bank contacts on which the wipers are resting. 

J - LUBRICATION: 

1. One drop of' spindle oil (Spec. 5231) shall be applied to each of' the 
following parts: 

NOTE: A drop of' oil shall be considered to be the a.mount released from a 
piece of' number 22 B&S gauge, bare tinned copper wire after it has 
been dipped 1/2" into the lubricant and quickly withdrawn. 

(a) Armature bearings (between the armature and the frame f'or the regular 
type switch and on both sides of' each armature bearing f'or the heavy 
duty type ) • 

(b) Pawl bearing. 

( c) Wiper assembly bearings (bearin.p; screw type). 

2. Two dips of' Switch Lubricant (Spec. 5232-C) shall be applied to the 
ratchet teeth with the wiper assembly rotating to distribute the lubricant. 

NOTE: One dip of' oil is defined as the amount of' oil retained by a #4 
Artist's Sable Rigger brush after being dipped into th~ oil to a 
depth of' approximately 3/8" and then scraped on the edge of' the 
.container to remove the surplus oil. 

3. The wipers and bank shall be lubricated (shop see Section K below) by 
distributing one dip of' watch oil (Spec. 5228) between the wiper tips 
of' one end of' three pairs of' wiper springs. Both ends of' the wiper 
springs shall be lubricated; i.e., a three level wiper assembly would 
require two dips of' oil, one f'or each end. Rotate the wipers after 
applying the lubricant to distribute the oil on the bank. 

4. Hollow shaft type wiper bearing; apply grease (Spec. 5692) to end portion 
of' the bearing pin opposite link and approximately fill center or under 
cut portion. Assemble the bearing pin without causing the lubricant on 
the center portion to drop of'f'. (Ma.chine Oil is satisfactory f'or main
tenance if' desired). 

5. Excessive oil shall not be allowed to remain on any surface. 

K - MANUFACTURING LUBRICATION AND ADJUSTMENT INFORMATION ONLY: 

1. On all switches (except those with silver plated contacts manufactured 
prior to 1942) before mounting the motor magnet assembly, lubricate 
both sides of' all bank contacts with watch oil (Spec. 5228). Apply 
one dip of' the oil to each side of' one level of' contacts; i.e., a three 
level bank would require six dips of' oil, two f'or each level. 
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NOTE: One dip of oil is defined as the amount of oil retained by a #J+ 
Artist's Sable Rigger brush a~er being dipped into the oil to a 
depth of approximately 3/811 and then scraped on the edge of the 
container to remove the surplus oil. 

2. Run all heavy duty switches self-interrupted for 30 minutes minimum 
a~er completing lubrication. Reaajust and relubricate if necessary. 

3. Switches with Silver Plated Banks manufactured prior to 1942. 

4. Before mounting the motor magnet assembly lubricate both sides of the 
bank contacts with Finol (Spec. 5273). Apply the Finol to the bank 
contacts by evenly distributing 5 dips of oil on each side of a piece 
of Hope webbing attached to bank cleaning tool. Drg. 16590 Det. f2.. 
Hold the bank cleaning tool firmly against each side of the bank contacts 
and rotate back and forth. One application of Finol to the webbing is 
sufficient to lubricate l six level bank. 

L - SPECIAL REQUIREMENTS FOR SWITCHES USED AS FINDERS OR CONNECTORS ON 
TELEPHONE SWITCHBOARDS 

l. The brush springs (wiper terminal springs) shall be tensioned and curved 
so that with all pressure relieved, the ends of the two springs in a 
pair shall be separated approximately 3/8" and when assembled in the 
wiper assembly the two springs will close to within approximately l/4" 
of their ends. 

2. The wiper springs shall have a minimum tension of 25 grams and a maximum 
tension of 40 grams as measured between the wipers and banks. 
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STANDARD ADJUSTMENT 
FOR 

TYPE 13 and 14 ROTARY LINESWITCH 

l - GENERAL: 

ISSUE: #27 
DATE: 8-16-66 
APPROVALS:~ "17U, 

l.l 'llle rotary lineswitch shall meet the general requirements specified 
in A-100 which are applicable. 

1.2 All insulated parts, unless otherwise specified, shall withstand a 
1/4 second breakdown test with 500 volts A.C. 

l. 3 The Type 13 and 14 Lineswi tches shall be lubricated in accordance with 
A.E.Co. Bulletin 175-505, Lub Chart No. 2, unless otherwise specified. 

2 - BRUSH SPRINGS: 

2.1 The brush springs (wiper terminal springs) shall be tensioned and 
curved so that with all pressure relieved, the ends of the two springs 
in a pair shall be spearated 1/4" minimum, 3/811 maximum. The tips of 
the two springs shall be equidistant from a plane passing through the 
bank c'.:lntacts of the same level, as judged visually. 

2.2 When assembled in the wiper assembly the two springs of a pair shall 
close to within approximately l/4" of their tips. The springs shall 
lie approximately flat against each other and shall be parallel to a 
plane passing through the bank contacts of the same level, as judged 
visually. 

NOTE: The brush springs may be straightened after assembly 
but DO NOT bend to one side or the other to adjust 
for wiper cut-in. 

3 - PAWL: 

3.1 '.I.be edges of the rotary pawl along its length shall be parallel to the 
sides of the ratchet wheel, and the tip of the pawl shall be parallel 
to the outer edge of the ratchet teeth, as judged visually. 

4 - BANK CONTACT ALIGNMENT: 

4.1 The tip edge of the non-bridging or line wipers shall rest upon the 
center 1/3 of the bank contacts, and the tip edge of the bridging or 
private wiper shall lag the tip edge of the line wiper by approximately 
l/32" 
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4.2 With the wiper assembly in any normal position of rest, the bridging or 
private wipers shall not bridge between contacts. The flat portion of 
tips shall clear the adjacent contacts by 1/64" minimum. 

NOTE: 'lhe above requirements are adjustments of the pawl stop 
and bank adjusting screws. 

5 - ARMA'IDRE STOP: 

5. l After the requirements of Section 4 have been met, the armature stop shall 
be set to relieve the pressure of the pawl against the pawl stop. 

5.2 The armature stop shall allow play in the wiper assembly when the armature 
is against the stop and ·is engaging any ratchet tooth. This play shall be 
just perceptible on at least one tooth. 

6 - RATCHET STOPPING SPRING: 

6.1 The ratchet stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of 50 grams minimum to 125 grams maximum measured at the 
curve near the tip of the spring. 

NOTE: On 5 to 8 level switches the minimum may be 35 grams. 

6.2 With the play between the pawl and ratchet wheel taken up in the direction 
opposite to wiper rotation and the armature in the unoperated position, 
there shall be perceptible minimum to 0.004" maximum clearance between the 
spring tip and the radial surface of the ratchet tooth. 

7 - ARMATURE: 

7.1 The armature shall not bind on its bearing nor on the bearing pin locking 
spring and shall have perceptible side play. 

7. 2 The pawl shall not bind on its bearing nor on the switch frame. 

7. 3 'lhe pawl spring shall cause the tip of the pawl to rest firmly against the 
ratchet when the armature is operated. 

7.4 The contact spring operating bushing shall fit tightly on the armature and 
shall have minimum two-thirds of its width opposite the associated springs. 

7.5 The spring washer shall hold the armature stroke adjusting screw securely 
in place. 

7.6 The stroke adjusting screw shall be set so the pawl just drops in on the 
next tooth without binding on the tip of the tooth when there is 0.002" 
between the screw and coil core and does not drop in without binding with 
0.005" between the screw and coil core. 

NO'l!E: The above condition shall be determined by operating the rotary 
magnet on its naninal voltage with the proper gauge inserted 
between the armature and the coil core and then raising the pawl 
by hand to check its relationship to the ratchet teeth. 
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8-16-66 
ISS. 7 

8 - MOTOR MAGNET SPRINGS: 

8.1 Unless otherwise specified, when the gauging value for a make or break 
of the motor magnet springs given on the switch adjustment sheet (Circuit 
Requirement Table) is 0.003", the variation allowed for inspection shall 
insure that the motor magnet. springs make or break when there is a 0.002" 
gauge placed between the stroke adjusting screw and the coil core and do 
not make or break with a 0.005 11 gauge placed between the stroke adjusting 
screw and the coil core when the magnet is energized. 

8.2 Unless otherwise specified, when the gauging values given in the switch 
adjustment sheet (Circuit Requirement Table) for a make or break of the 
motor magnet springs is 0.004" or more, the variation allowed for 
inspection shall insure that the springs make or break when a gauge 0.002" 
less than the specified value is placed between the stroke adjusting screw 
and the coil core, and shall not make or break when a gauge 0.002" greater 
than the specified value is placed between the stroke adjusting screw and 
the coil core when the magnet is energized. 

NOTE: The break spring combination shall be adjusted after gauging 
to give heavy uniform stepping with the armature making a 
full positive stroke on the minimum operating voltage 
specified on the individual adjustment sheet. When the 
minimum operating voltage is not specified, speed test the 
switch on nominal rated voltage. If there.are two sets of 
break interrupter contact springs, when speed testing the 
switch, adjust each set to give uniform speed on the voltage 
for which the switch is to be used, unless otherwise specified. 

8.3 In assemblies where the first pair of springs is a break combination the 
tension of the armature driving spring shall be adjusted in accordance 
with the associated switch adjustment sheet. The total tension against 
the first back contact shall be 250 to 400 grams, unless otherwise 
specified on the switch adjustment sheet. If there are more than one 
armature spring, each individual armature spring shall have a minimum of 
100 grams tension. When there are two sets of rotary interrupter break 
springs, each set shall have a tension of 150 grams minimum, 200 grams 
maximum. This tension shall be measured at the end of the armature 
spring. 

6.4 In assemblies where the first pair of springs is a make combination the 
first armature spring shall be tensioned against the armature buffer with 
a, pressure of 25 to 75 grams measured at the end of the spring. The 
combined tension of the contact springs and the armature driving spring 
shall be adjusted in accordance with the associated switch adjustment 
sheet. 
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9 - WIPER ASSEMBLY: 

9.1 The wiper assembly shall turn freely on its bearing and shall have no 
more than 1/64" side play. 

9.2 The backs of all wipers shall be slightly flared. The space between the 
two wipers of any level shall increase gradually from the hub to the ends 
of the radial arms, then decrease slightly to the point at which the form 
of the wiper tips begin. 

9.3 Both legs of the wiper tips shall.be closed and aligned so that they pass 
on to the base of the brushes and off the last bank contact without 
excessive movement ( 1/64") to one side or to the other. 

9.4 The wiper springs of the first level shall clear the pawl and pawl stop 
by minimum 1/64" during rotation. 

9.5 

9.6 

9.7 

Each spring of a wiper pair shall be tensioned to follow minimum 3/32 ", 
maximum 1/8" measured at the tip when its opposing spring is deflected. 

The contacting surfaces of the two tips of a non-bridging wiper pair 
shall be approximately parallel to each other and to a plane perpendicular 
to the hub. 

The flat tips of a bridging wiper pair shall be approximately parallel to 
each other and to a plane perpendicular to the hub and passing through 
the contact level associated with that wiper pair. 

The indicator shall point to the number or line on the indicator wheel 
corresponding to the bank contacts on which the wipers are resting. 

10 - BANK LUBRICATION AND RUN-IN INSTRUCTIONS: 

10.l Before mounting the bank assembly to the motor magnet assembly both sides 
of all bank contacts shall be lubricated with watch oil (Spec. 5228). 
Distribute one dip of oil between one side of all the contacts on one 
level; i.e. a three level bank requires six dips of oil, two for each 
level. 

10.2 Operate all switches, including those without banks, self-interrupted for 
30 minutes minimum after completing lubrication. Readjust and relubricate 
if necessary. 

REVI S.lID BY: 
PRH:mvr 
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A - G;:] JZP..AL: 

STANDA.aD ADJUS'll1lll'T 
FOR 

PRDJARY PLUNGER LINESWITCH 
PIN B.:;;ARING TYPE 

1 - The linesvdtch shall neet the general requirements, :::-pacified in A-100• 
which are applicable. 

B - B.c.o. R;:;LAY A3SEEBLY: 

1 - The B.C.O. relay shall meet the requirements specified in A-110, unless 
otherwise specifi~d. 

2 - The armature shall net bind on the yoke, the plunger armature, or its 
bearings. 

3 - The B.c.o. armature back stop shall allow operating play in the armature 
but this play shall not exceed 1/811 measured between the armature bush
ing and the first B.c.o. main spring. 

4 - The upper edr;e of the B.c.o. armature back stop shall ba approximately 
parallel to that part of the heelpiece on which the springs are assembled. 

5 - The B.c.o. relay spring assembly shall be adjusted in accordance with 
the associated Relay AdjustJn8-nt Sheet~ 

6 - The B.c.o. springs shall be gauged between the armature and coil core .. 

7 - With the B. c.o .. operated, the!'e shall be not less than .010 clearance 
between the B.c.o. armature and the plunger restoring spring. 

8 - With the B.C.O. a.rmature operated, it need not make contact with the 
coil core throu~out its vddth, but the clearance at the free end shall 
not exceed .004"• 

C - PLUNGER ASSEMBLY: 

1 - The plunger armature shall not bind on the B.c.o. relay annature, on the 
yoke, nor on the heelpiece. 

2 - With the B.C.o. relay armature and the plunger fJ.l'ID&ture operated, there 
shall be perceptible clearance between the plunger restoring spring and 
the B.c.o. armature bushing. 

3 - With the plunger operated there shall either be no air cap between the 
plunger and the heelpiece or if an air gap exists, it shall be not more 
than perceptible. 

4 - The plunger bearing pins shall be free from bind. 

5 - The pluneer rollers shall turn freely on their axis. 

6 - The plunger restoring spring shall center on the plunger arm bushing. 

• UI'(, 11.il'iK. 
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7 - The plunger armature shall appear to strike the coil core on at least 
one-fifth of the core and surface when looking at right angles to the 
plunger ann. 

8 - The plunger annature shall be gauged en the block (Drg. 7541) provicied 
for this purpose before the lineswit ch is mounted on a shelf• 

9 - The plunger restoring spring shall be tensioned in accordance with the 
associated Relay Adjustraent Sheet. 

10.. When self-aligni.-ig plungers are used, the restoring arm spring shall 
have a tension of minimum 40 grams maximum 70 grams, measured at the 
roller of either restoring arm. 

11 - The restoring arms of self-aligning plungers shall be frt.ie from bind on 
the restoring a nn bearing. 

12 - Play between the restoring arms and their bearing shall not permit the 
step lug of the restoring arms to make contact with the plunger stop 
bracket- with less than the whole thickness of the restoring arms. 

D - UNE RELAY: 

1 - The line relay shall meet the requirements given in A-110. 

2 - The line relay shall be adjusted in accordance with the associated 
Relay Adjustment Sheet. 

E - LUBRICATION: 

1 - During manufacture only a drop of' spindle oil (specification 52.31) shall 
be applied to the bearing surface or the self-aligning plunger hub at 
the point ot contact with the restoring arms. 

NOTE: A drop ot oil shall be considered to be the amount released 
fran a piece of number 22 B&B gauge, bare tinned copper wire 
after it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

2 - A drop of spindle eil (specification 5231) shall be ap~)lied to the self
aligning plunger restoring arms at the point of contact with the tension 
springs. 

HI:RV 
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4-29 6 
SUE NO. IC 

~;.tRITTEN 

RACING 
ORN 
D-12-38 

SSUE N0.6 

lEt!PE'D 
'RACilW 
IC'~ 

l. 0-.50 

~ 
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A - GENERAL: 

STANDARD ADJUS'IMENT 
FOR 

PRIMARY PLUNGER LINESWITCH 
PIN BEARING TYPE 

1 - The lineswitch shall UBet the general requirements, specified in A-100, 
which are applicable. 

B - B.c.o. RELAY ASSEMBLY: 

1 - The B.C.O. relay shall meet tha requirements specified in A-llO, unless 
otherwise specifi~d. 

2 - The armature shall not. bind on the yoke, the plunger armature, or its 
bearings. 

3 - The B.c.o. armature back stop shall allow operating play in the armature 
but this play shall not exceed 1/8" measured between the armature bush
ing and the first B.c.o. main spring. 

4 - The upper edge of the B.c.o. armature back stop shall ba approximately 
parallel to that part of the heelpiece ai which the sprin~ are assembled. 

5 - The B.c.o. relay spring assembly shall be adjusted in accordance with 
the associated Relay Adjustlllt.nt Sheet. 

6 - The B.c.o. springs shall be gauged between the armature and coll core, 

7 - With the B.c.o. operated, there shall be not less than .010 clearance 
between the B.c.o. armature and the plunger restoring spring. 

8 - With the B.c.o. armature operated, it need not make contact with the 
coll core throuf1\oot its width, but the clearance at the .free end shall 
not exceed .004•. 

C - PLUNGER ASSamLY: 

l - Tha plunger armature shall not bind on the B.c.o. relay armature, on the 
yoke, nor on the lwelpiece. 

2 - With the B.c.o. rela.v armature am the plunger vmature operated, tlwre 
shall be perceptible clearance between the plunger restoring Spl'ing and 
the B.c.o. armature buahing. 

3 - With the plunger operated there shall eittrar be no air gap bet•en the 
plunger and the heelpiece ar if an air gap ext.ts, it shall be nBt more 
thm perceptible. 

4 - The plunger bearing pine shall be tree from bind. 

5 - The plunger rollers •hall turn freely on their u:la. 

6 - The plunger restoring spring shall eeat.•r on the plunger arm bushing. 
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7 - The plunger armature shall appear to strike the coil core on at least 
one-fifth of the core and surface when looking at right angles to the 
plunger arm. 

8 - The plunger armature shall be gaueed en the block (Drg. 7541) provw•d 
for this purpose before the lineswit ch is mounted on a shelf• 

9 - The plunger restoring spring shall be tensioned in accordance with the 
associated Relay Adjustlll9nt Sheet. 

10- i'lhen self-align~ plungers are used, the restoring arra spring shall 
have a tension of min:imwn 40 grams maximum 70 grams. measured at the 
roller of either restoring arm. 

11-- The restoring arms o:f' self-aligning plungers shall be free from bind on 
the restoring a rm bearing. 

12 - Play between the restoring arms and their bearing shall not pennit the 
step lug of the restoring arms to make c antact with the plunger stop 
braeket. with less than the whole thickness of the restoring arms. 

D - LINE RELAY: 

1 - The line relay shall meet the requirements given in .A-110. 

2 - The line relay shall be adjusted in accordance with the associated 
Relay .Adjustment Sheet. 

E - LUBRICATION& 

1 - During manufacture only a drop of spindle oil (specification 5231) shall 
be applied to the bearing surface of the self-aligning plunger hub at 
'bt~peint of contact with the restoring arms. 

NOTE: A drop ot oil shall be considered to be the amount released 
:f'ran a piece of number 22 mos gauge, bare tinned copper wire 
atter it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

2 - A drop of spindle ell {specification 5231) shall be ap;)lied to the self
aligning plunger reetor.1.ng arms at the point of contact with the tension 
springs. 

HI:RV 
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ISSUE NO. IC 

?"'...t7'.'RITTEN 
.lACING 
w~ 
10-12-38 

ISSUE N0.6 

BET'IPE1) 

TRACmG 
WORN 
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A - G.:~NERAL: 

STANDARD ADJUS'!MI!NT 
FOR 

PRIMARY PLUNG'm LINESWITCH 
PIN B;;;ARI?JG TYPE 

1 - The lineswitch shall neet the general requirements. i:pecii"ied in A-100• 
which are applicable. 

B - B.c.o. Rr;LAY ASSEMBLY: 

1 - The B.c.o. relay shall meet thl requirements specified in A-llO• unless 
otherwise specifi~d. 

2 - The armature shall not. bind on the yoke, the plunger armature, or its 
bearings. 

3 - The B.c.o. armature back stop shall allow operating plq in the annature 
but this play shall not exceed 1/811 measured between the armature bush
ing and the first B.c.o. main spring. 

4 - The upper edse of the B.c.o. armature back stop shall ba approximately 
parallel to that part of the heelpiece en which the springs are assembled. 

5 - The B.c.o. relay spring assembly shall be adjusted in accordance with 
the associated Relay Adjustaant Sheet. 

6 - The B.c.o. springs shall be gauged between the arr.nature and coil core4' 

7 - With the B.c.o. operated, there shall be not less than .010 clearance 
between the B.c.o. armature and the plunger restoring spring• 

8 - With the B.C.O. armature operated, it need not make contact with the 
coil core throu~O\lt its width, but the clearance at the .f~e end shall 
not exceed .004"• 

C - PLUNGER ASSEMBLY: 

1 - The plunger armature shall not bind on the a.c.o. relay annature, on the 
yoke, nor on the heelpiece. 

2 - With the B.c.o. rel...v armature and the plunger fJ.l'lll&ture operated, there 
shall be perceptible clearance betvMen the plunger restoring spring and 
the B.c.o. ~ature bushing. 

3 - With the plunger operated there shall either be no air gap between the 
plunger and the heelpiece ar 11" an air gap exists, it shall be nBt more 
than perceptible. 

4 - The plunger bearing pins shall be free from bind. 

5 - The plunger rollers shall turn .treeJ.Y on their &d.s. 

6 - The plunger restoring spring shall .center on the plunger arm bushing. 
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7 - The plunger armature shall appear to strike the. coil core on at least 
one-fifth of ~he core and surface when iooking at right angles to the 
plunger ann. · 

8 - The plunger armature shall be gauged en .the block (Drg. 7541) provi<led 
.for this purpose before the lineswitch is mounted en a shelf. 

9 - The plunger restoring spring shall be tensioned in accordance with the 
associated Relay Adjustnent Sheet. 

10- When sel.f-align1i1g plungers are used, the restoring arm spring shall 
have a tension of minimwn l+O grams maximum 70 grams, measured at the 
roller of either res~oring arm. 

11 - The restoring arms of self-aligning plungers shall be frtJe from bind on 
the restoring a rm bearing. 

12 - Play between the restoring arms and their bearing shall not permit the 
step lug of the restoring arms to make contact with the plunger s top 
braoket. with less thm the 1lh ole thickness of the restoring arms. 

D - LINE RELAY: 

1 - The line relay shall meet the requirements given in lco-llO. 

2 - The line relay shall be adjus:t,ed in accordance with the assoc:).ated 
Rela\V' .Adjustment Sheet. 

E - LUBRICATION& 

1 .. During manufactiire only a drop ot spindle oil (specif'ication 5Z31) shall 
be applied to the b~aring surface ot the self-aligning plunger hub at 
t.be point of contact with the restoring a?'ID8• 

NOTE: A drop of oil shall be considered. to be the amount released 
fran a piece of number 22 mB gauge, bare tinned copper wire 
after it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

2 - A drop ot spindle ell (specification 5231) shall. be ap;)lied to the self
aligning plunger restoring arms at the point of contact with the tension 
springs. 

HitRV 
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STANDARD ADJUSTMENT 
FOR 

PRDlARY PllJNGER LDtlSWI'1'CH 
PIN BEARING TYPB 

ISSUE: #13 
DATE: 3-19 .. 62 
APPROVALS: 
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1- A - GENERAL: 
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1 - The lineswitch shall meet the general requirements, specified in A-100, 
which are applicabl.e. 

B - B.C.O. RELAY ASSEMBLY: 

1 - The B.C.O. rel.ay sha.1.1 meet the requirements specified in A-llO, unless 
otherwise specified. 

2 - The armature shall not bind on the yoke, the plunger armature, or its 
bearings. 

3 - The B.C.O. armature back stop shall allow operating play in the armature 
but this play shall not exceed 1/8" measured between the armature 
bushing and the :first B.C.O. ma.in spring. 

4 - The upper edge o:f the B.C.O. armature be.ck stop shall. be approximately 
parallel to that part o:f the heel.piece on which the springs are assembled. 

5 - Tb.e B.C.O. relay spring assembly sha.1.1 be adjusted in accordance with 
the associated Rel.ay Adjustment Sheet. 

6 - Tbe B.C.O. springs shall be gauged between the armature and coil. core. 

7 - With the B. C. o. operated, there shall be not less than . Ol.O clearance 
between the B.C.O. armature and the plunger restoring spring. 

8 - With the B.C.O. armature operated, it need not make contact with the 
coil core throughout its width, but the clearance at the free end shall 
not exceed .oo4". 

C - PLUlfGER ASSEMBLY: 

1 - The plunger armature shall not bind on the B.C.O. relay .armature, on the 
yoke, nor on the heel.piece. 

2 - With the B.C.O. rela.y armature and the plunger armature operated, there 
shall be perceptible cl.ea.ranee between the plunger restoring spring and 
the B.C.O. armature bushing. 

3 - With the plunger operated there shall either be no air gap between the 
plunger and the heel.piece or if an air gap exists, it shall be not more 
than perceptible. 

4 - The plunger bearing pins shall be :tree from bind. 
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5 - The plunger rollers shall turn freely on their axis. 

6 - The plunger restoring spring shall center on the plunger arm bushing. 

7 - The plunger armature shall appear to strike the coil core on at least 
one-fifth of the core end surface when looking at right angles to the 
plunger arm. 

8 - The plunger armature shall be gauged on the block (Drg. 7541) provided 
for this purpose before the lineswitch is mounted on a shelf'. 

9 - The plunger restoring spring shall be tensioned in accordance with the 
associated Relay Adjustment Sheet. 

10 - When self-aligning plungers are used, the restoring arm spring shall 
have a tension of minimum 4o grams maximum 70 grams, measured at the 
roller of either restoring arm. 

ll - The restoring arms of self-aligning plungers shall be :free from bind on 
the restoring arm bearing. 

1.2 - Play between the restoring arms and their bearing shall not permit the 
step lug of the restoring arms to make contact with the plunger stop 
bracket with less than the whole thickness of the restoring arms. 

D - LINE RELAY: 

l - The line relay shall meet the requirements given in A-llO. 

2 - The 1.ine relay shall be adjusted in accordance with the associated 
Relay Adjustment Sheet. 

E - LUBRICATION: 

1. - During manufacture only a drop of spindle oil (specification 5231.) shall 
be applied to the bearing surface of the sel.f-aJ.igning plunger hub at the 
point of contact with the restoring arms. 

Na:rE: A drop of .oil shall be considered to be the amount rel.eased 
from a piece of number 22 B&S gauge, bare tinned copper wire 
after it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

2 - A drop of spindle oil. (specification 5231) shall be applied to the sel.f
aJ.igning plunger restoring arms at the point of contact with the tension 
springs. 

HI:RV 
RETYPED BY:mvr 
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ST AND.AlID ADJUSTI,ZNT 
FOR 

NON-ADJUSTABI.E BANK LINES~;lITCH SHELF 
MOUNTlNG PLUNGER TYPE LINE$'i'ITCHES AND MASTER SWITCHES 

A-GENERAL: 

1. All equipment mounted on the lineswitch shelf shall meet the general 
requirements specified in A-100 which are applicable. 

B-LINESWITCH BANKS: 

l. The plane of the lower surface of each lineswitch (or master switch) bank 
shall form approximate right angles with the rods on which the bank is 
mounted. 

2. All the bank contact springs in a horizontal row shall be formed approximately 
equal. 

J. There shall normally be a minimt.Un clearance of .020" between a bank contact 
and its associated bank contact spring. 

4. There shall normally not be more than .07011 clearance between an outside 
contact and its associated outside bank contact spring. 

5. As the plunger enters the bank, the four bank contact springs shall make 
contact with their associated bank contacts at approximately the same tir.ie. 

C-LilJES.NITCH AND MASTERSVIITCH JACKS: 

1. Before the switches are mounted, the ends of each pair of jack springs on 
the shelf shall be in contact for a distance of not less than J/16" beginning 
at the inside edge of the springs. 

2. The wings and outer edges of the jack springs on the shel! shall be formed 
so as to allow the switch jacks to enter freely. 

J. \Vith the switches mounted, there shall be a minimum clearance of .010" between 
the wings of adjacent shelf jack springs. 

4. Only the ends ot the shelf jack springs shall make contact on the switch 
jack springs. 

D-LlNESVlITCHES: 

1. Primary plunger type lineswitches shall meet the requirements specified in 
A-153. 

2. Secondary plunger type lineswitches shall meet the requirements specified 
in A-154. 
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3. Each lineswitch shall be mounted so that the plane of the lower surface of 
the llneswitch frame f orrns approximately right angles with both the front 
and side surfaces of the shelf on which the lineswitch is mounted. 

4. The spaces between adjacent lineswitches mounted on the same shelf shall 
be approximately equal. 

E-SHAFT: 

1. The plunger guide shaft shall operate freely on its bearings. 

2. The plunger guide shaft shall have vertical play, not to exceed .015"· 

3. The plunger guide shaft bearings shall be lubricated with one drop of 
spindle oil (see specifications 5231). 
NOTE: A drop of oil shall be considered to be the amount released from 

a piece of nwnber 22 mes gauge. bare tinned copper wire after it 
has been dipped 1/2" into the lubricant and quickly withdrawn. 

F-LINESWITCH PLUNGERS: 

1. The lineswitch plunger shall approximately be straight from the fan to the 
tip. 

2. The spaces between the adjacent plunger fans of lineswitches mounted on the 
same shelf ahall be approximately equal. 

J. The slot in the plunger fan shall not bind on the edge of the guide shaft. 

4. The plunger tip shall normally have no appreciable tension against either 
the upper or lower side of the slot. but may rub very lightly on either side 
of the slot. 

5. The plunger tip shall enter and leave the bank without binding. 

6. The plunger rollers shall enBage the upper and lower outside bank contact 
springs at approximately the s arne time. 

7. The plunger tip shall normally have a small amount of horizontal play with 
the guide shaft locked on Trunk No. 1. This requirement shall also be met 
with the guide shaft locked on Trunk No. 10. 

8. With the guide shaft opposite Trunk No. 1, the plunger shall restore onto 
the shaft from Trunk No. l when the tip of the plunger is held lightly 
against the ear of the bank comb by applying a small amount of pressure 
to the side of the fan. This requirement shall also be met with the guide 
shaft opposite Trunk No. 10. 

9. With the guide shaft holding the plungers opposite Trunk No. 2, it shall not 
be possible to force a plunger into either of the adjacent trunks without 
bending the plunger nor shall it be possible for a plunger to restore onto 
the shaft from an adjacent trunk. This requirement shall also be e1et wit.h 
the guide shaft holding the pluneer opposite trunk No. 9. 

DR. 

CHICAGO, U. S. A. A-156 

TCI Library  www.telephonecollectors.info 



10. When self-aligning plwigers are used, there shall be minimum .005 11 maximum 
.025" play between the rollers on the restoring anns of the plwiger and 
the plunger guide shaft. 

G-MASTER SWITCH: 

1. Master switches shall meet the requirements specified in A-160 
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977 

E N0.1 

rPEn 
G. WORN 
22-51 

ST AND.ARD ADJUSTMENT 
FOR 

NON-ADJUSTABLE BANK LINESWITCH SHELF 
MOUNTJNG PLUNGER TYPE LINESWITCHES AND MASTER SWITCHES 

A-GENERAL: 

l. All equipment mounted on the linesv1itch shelf shall meet the general 
requirements specified in A-100 which are applicable. 

B-LINESWITCH BANKS: 

l. The plane of the lower surface of each lineswitch (or master switch) bank 
shall form approximate right angles with the rods on which the bank is 
mounted. 

2. All the bank contact springs in a horizontal row shall be formed approximately 
equal. 

3. There shall normally be a minimum clearance of .020" between a bank contact 
and its associated bank contact spring. 

4. There shall normally not be more than .07011 clearance between an outside 
contact and its associated outside bank contact spring. 

5. As the plunger enters the bank, the four bank contact springs shall make 
contact vdth their associated bank contacts at appro:idJnately the same time. 

C-LilIBSWITCH AND MASTERSVlITCH JACKS: 

1. Before the switches are mounted, the ends of each pair of jack springs on 
the shelf shall be in contact for a distance of not less than 3/16" beginning 
at the inside edge of the springs. 

2. The vlings and outer edges of the jack springs on the shelf' shall be formed 
so as to allow the switch jacks to enter freely. 

3. \Vith the switches mounted, there shall be a minimum clearance of .010" betv1een 
the wings of adjacent shelf jack springs. 

4. Only the ends of the shelf jack springs shall make contact on the switch 
jack springs. 

l}-LlNESVIITCHES: 

1. Primary plunger type lineswitchea shall meet the requirements specified in 
A-153. 

2. Secondary plunger type lineswitches shall meet the requirements specified 
in A-154. 
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3. Each lineswitch shall be mounted so that the plane of the lower surface of 
the lineswitch frame forms approximately right angles with both the front 
and side surfaces of the shelf on which the lineswitch is mounted. 

4. The spaces between adjacent lineswitches mounted on the same shelf shall 
be approximately equal. 

E-SHAFT: 

1. The plunger guide shaft shall operate freely on its bearings. 

2. The plunger guide shaft shall have vertical play, not to exceed .015". 

3. The plunger guide shaft bearings shall be lubricated with one drop of 
spindle oil (see specifications 5231). 

, NOTE: A drop of oil shall be considered to be the amount released from 
a piece of number 22 1ltS gauge, bare tinned copper wire after it 
has been dipped 1/2" into the lubricant and quickly withdrawn. 

F-LINESWITCH PLUNGERS: 

1. The lineswitch plunger shall approximately be straight from the fan to the 
tip. 

2. The spaces between the adjacent plunger fans of lineswitches mounted on the 
same shelf shall be approximately equal. 

J. The slot in the plunger fan shall not bind on the edge of the guide shaft. 

4. The plunger tip shall normally have no appreciable tension against either 
the upper or lower side or the slot but may rub very lightly on either side 
of the slot. 

5. The plunger tip shall enter and leave the bank without binding. 

6. The plunger rollers shall en&age the upper and lower outside bank contact 
springs at approximately the same time. 

7. The plunger tip shall normally have a small amount of horizontal play rdth 
the guide shaft locked on Trunk No. 1. This requirement shall also be met 
with the guide shaft locked on Trunk No. 10. 

8. With the guide shaft opposite Trunk No. 1, the plunger shall restore onto 
the shaft from Trunk No. 1 when the tip of the plunger is held lightly 
against the ear or the bank comb by applying a small amount of pressure 
to the side of the fan. This requir.ment shall also be met with the guide 
shaft opposite Trunk No. 10. 

9. With the guide shaft holding the plungers opposite Trunk No. 2, it shall not 
be possible to force a plunger into either of the adjacent trunks without 
bending the plunger nor shall it be possible for a plunger to restore onto 
the shaft from an adjacent trunk. '!his requirement shall also be .!!let vdth 
the guide shaft holding the plunger opposite trunk No. 9. 
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10. When self-aligning plungers are used, there shall be mini.mum .005" maximum 
.025" play between the rollers on the restoring arms of the plunger and 
the plunger guide shaft. 

G-MASTER SWITCH: 

1. Master switches shall meet the requirements specified in A-160 
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TRACING 
WOBB 
RE'l'!PBD 
3-28-62 

c 

STANDARD ADJUSTMENT 
FOR 

NON-ADJUSTABIE BANK LIIESWITCH SHBLF 
ll>tJBTING PLUBGBR TIP! LIRESWI'1'CBES ARD MASTZR SWii\W 

A - GEKDAL: 

ISSUE: #6 
DATE: 3-28-62 
APPROVALS: °"'1 'l+'-1 A 

1. All equipnent :mounted on the linesvitch shelf' shall meet the .general 
requirements specified in A-100 which are applicable. 

B - LIDSWITCH BANKS: 

~ 1. 1be plane of the 1C>11er surface of' each linesvitch (or master switch) bank 
~ shall form approx:l.mate right angles vi th the rods on which the bank is 
~ :mounted. 

"' 2. All the bank contact springs in a horizontal. row shall be formed 
approximately equal. 

3. 1bere shall norm.ally be a minimum. clearance of' . 020" betveen a bank 
contact and its associated bank contact spring. 

4. 'l!Jere shall normally not be llOre than .(j(O" clearance betveen an outside 
contact and its associated outside bank contact spring. 

5. As the plunger enters the bank, the four bank contact springs shall make 
contact vi th their associated bank contacts at approximately the same 
time. 

C - LIDSWITCH AKD MASTERSWITCR JA.CICS: 

1. Before the switches are mounted, the ends of' each pair of Jack springs on 
tbe shelf' shall be in contact for a distant of not less than 3/1611 

beginning at the inside edge of the springs. 

2. ibe wings and outer edges of' the Jack springs on the shelf' shall be 
formed so as to alJ.ov the switch Jacks to enter freely. 

3. With the svitcbes mounted, there shall be a minimum clearance of' .010" 
betveen the wings of adjacent shelf' Jack springs. 

4. ~ the ends of the shelf' Jack springs shall make contact on the svitch 
Jack springs. 

D - LIDSWI'l'CHIS: 

1. Primary plunger type l.ioesv1 tcbes shall meet the re~nts specified 
in A-153· 

2. Secondary pl.unger type lioesvitches shall meet tbe requirements specified 
in A-154. 
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3. Each llneswitch shaJ.l be mounted so that the pl.ane ot the l.over surf'ace of 
the llneswitch f':came torms approximately right angles with both the tront 
and side surtaces of the shel.t on which the llnesvitch is mounted. 

4. The spaces between adjacent llnesvitches mounted on the same shel.t sha.11 
be approximately equal. 

E - SHAFI': 

1. The pl.unger guide shaft sha.11 operate freel.y on its bes.rings. 

2. The pl.unger guide shaft shaJ.l have vertical. pl.~, not to exceed • 015". 

3. The plunger guide shaft bes.rings shall be lubricated vi th one drop of 
spindle oil (see specifications 5231). 

NorE: A drop of oil shall be considered to be the amount released f'rom 
a piece of number 22 B&S gauge, bare tinned copper wire a.tter it 
has been dipped l./2" into the l.ubricant a.nd quickly withdrawn. 

F - LINESWITCH PllJBGERS: 

1. The l.inesvi tch pl.unger sha.11 approximately be straight :.from the tan to the 
tip. 

2. The spaces between the adjacent pl.unger fans of llnesvitches mounted on the 
same shel.t sha.11 be approximately equal. 

3. The sl.ot in the pl.unger fan sha.11 not bind. on the edge of the guide shaft. 

4. The pl.unger tip shall normal.ly have no appreciabl.e tension age.inst either 
the upper or l.ower side of the sl.ot but may rub very l.ightly on either side 
of the sl.ot. 

5. The pl.unger tip sha.11 enter a.nd l.eave the ba.nlt vi tbout binding. 

6. The pl.unger rollers shaJ.l engage the upper a.nd l.ower outside ba.nlt contact 
springs at approximately the same time. 

7. The plunger tip sha.11 normal..l.y have a maall. amount of horizontal. pl.~ vi th 
the guide shaft l.ocked on Trunk Bo. 1. This requirement shall also be met 
vith the guide shatt locked on Trunk No. l.O. 

8. With the guide shaft opposite Trunk Ro. l., the pl.unger sha.11 restore onto 
the shaft from Trunk Ro. l vhen the tip of the pl.unger is hel.d lightly 
against the ea.r of the ban:lt comb by applying a small amount of pressure 
to the side of the fan. This requirement sha.11 al.so be met vi th the guide 
shaft opposite Trunk Ro. l.O. 

9. With the guide she.ft holding the pl.ungers opposite Trunk Ro. 2, it shall not 
be possibl.e to force a pl.unger into either of the adjacent trunks without 
bending the pl.unger nor sha.11 it be possibl.e for a pl.unger to restore onto 
tbe shaft from a.n adjacent trunk. Tb.is requirement .shall al.so be met with 
tbe guide shaft hol.ding the pl.unger opposite Trunk No. 9. 
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~ 
':\-28-62 
US.f6 10. When sell-aligning plungers are used, there shall be minimum • 005" mm•m 

.CY2511 pla, between the rol1ers on the restoring ams of the plunger and 
the plunger guide liba:tt. 

G - MA8'l.'E8SWireB: 

1. Master switches shall meet tbe require11ents specified in A-160. 

HI:ABH 
RETYPED BY :mvr 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

MASTER SWITCH 
2-niRE SOLENOID TYPE 

1. The master switch shall meet the general requirements, specified in 
A-100 which are applicable. 

B - RELAYS: 

1. The master switch relays shall meet the requirements given in A-111. 

2. The master switch relays shall be adjusted in accordance with the 
associated Relay Adjustment Sheet. 

C - DRIVING SE~T: 

1. The lower edge of the master switch frame shall be approximately 
parallel to the plane of the lineewitch shaft bracket. 

2. There shall be enough play between the lantern pinion and the driving 
degment to allow some play of the governor but not more than 1/2 turn 
ot the governor (not including the distance the governor may rotate 
due to the play between the worm gear and the worm wheel teeth), when 
the lantern pinion is turned backward and forward with the master switch 
locked. 

3. The driving segment shall approximately center on the lantern pinion 
teeth. 

4. The lantern pinion shall turn freely tn its axis. 

D - LOCKING ADJUSTMENTS: 

1. The locking a:nn shall h&ve no appreciable play or bind. 

2. The locking segment shall approximately center on the locking arm 
roller. 

3. The locking arm roller shall be approximately at right angles to the 
locking segment. 

4. The locking arm roller shall turn freely on its axis. 

5. The locking arm roller shall drop tb the bottom ot each notch on the 
locking segment. 

6. The locking arm roller shall drop in the 10th notch freely when the 
locking segment is against the stop. 
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7. The locking arm shal.l just clear the locking segment as the master 
switch Opdrates. 

8. The locking arm sl1all set so that when the roller rests on the locking 
segment between r.otches all make contacts of the locking relay will 
be closed. 

E - TRIPPING ADJUSTMENT.r.:.:_ 

1. The closing finger and restoring finger bushings shall approximately 
center on th·Jir associated springs. 

2. The closin; finger shall just touch the closing spring #1 with .10011 

between tt.e locking segment and the segment stop. 

(A) Upoa inspection plus or minus less t.han .01011 shall be allowed 
un:..ess otherwise specified. 

3. Cl03 ing spring /fl shall just make contact with closing spring #2 with 
.050" between the locking segment and the segment stop. 

(A) Upon inspection plus or minus less than .010 11 shall be allowed 
unless otherwise specified. 

4. When operated electrically, the trip relay shall lock up mechanically 
with a .003" gauge between the residual screw and the core, and shall 
not lock up with a ,005 11 gauge between the residual screw and the core. 

5. With the master switch locked in the 10th trunking position the t!'ip 
relay shall not unlock but shall unlock when a .010 11 gauge is inserted 
between the trip spring and the trip finger bushing. 

6. ·;;1th the trip relay electrically operated, the tension of the trip 
spring shall be sufficient to cause it to make contact with the end of 
the locking spring on the trip relay, but shall not be suffieient to 
prevent satisfactory operation of the trip relay. 

F - SOLENOID: 

1. The solenoid plunger shall operate freely throughout its stroke. 

2. The end of the plunger shall extend approximately 3/1611 out of the 
solenoid with the master switch locked on trunk #10. 

3. The plunger arm pin shall be held in place by the tip ::·! the master. 
switch driving spring. 

4. The plunger ann pin shall not bind on the master swit.ch driving spring. 

G - GOVERNOR AND DRIVING SPi\ING: 

1. The governor shall turn freely on its bearint:s and shall have a 
perceptible amount of end play. 
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2. The aluminun: hub (v1hen used) s'iall be tight en the governor shaft. 

30 The governor wings shall not rub on the sides of the notches in the 
alurnihum hub (when used). 

4. The governor wings shall be formed as nearly as po3sible alike. 

5. The driving spring shall have no sharp bends in it. 

6. There shall be no appreciable spring motion perpendicular to the plane. 
of its axis while the master switch i~ operating. 

7. '!'he driving spring shall clear the closing springs by at least 1/8 11 

when the master switch is operated electrically. 

8. The master switch speed shall be as follows: 

(A) Primary and out trunk master switches shall operate at a speed of 
104 min. to 112 max. cycles per minute. 

(B) Secondary master switches shall operate at a speect of 128 min. to 
136 max. cycles per minute. 

9. The speed of the master switch under the control o! the driving spring 
shall be approximately equal to the speed of the master switch unde?" 
control of the solenoid. 

10. When lineswitch shelves are mounted with the guicie shaft horizontal, 
the speed of the master switch under the control of gravity and the 
driving sprir:g (v1hen used) shall be as nearly equal ·to the speed of the 11 

master switch under the control of the solenoid as is possible. This 
adjustment is to be made hy the installer in accordance with notes 
below: 

H - WIP.iillS: 

NO'IE 1: When connecting links are mounted to the front cf guide 
shaft bearings, the master switch driving sprling shall be 
used if one or two shafts are connected to one master 
switch and shall not be used if three or four shafts are 
connected to one masterswitch. 

1. The wiper springs shall be tensioned so that eac!1 spring exerts not 
less than 30 gr1i.llls nor more than 50 grams pressure on the bank contacts 

2. The wipers shall mal.;t> :-:ontact on the center of the left half of the 
contacts 1 when the master switch is locked on any trunk. 

I - LUBRICATION: 

1. One dip of spindle oil (see specification 5231) shall he applied to the 
following parts or series of parts, the application heing distributed 
to the parts of each series in the order named: 
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NOTE: A dip of oil shall be considered to be the amount retained 
in a #3 Red Sable brush after being dipped in the lubricant 
to a dept of 3/8 11 a.nd then scraped on the edge of the 
container to remove surplus oil. There should not be 
sufficient lubricant adhering to the brush to form a drop at 
the end of the bristles. 

(a) Plunger arm pin, locking arm pivots, locking arm roller bearing. 
(b) Driving segment teeth, locking segment teeth. 
(c) Solenoid plunger. 
(d) Plunger guide shaft bearing points. 
(e) Governor worm, lantern pinion bearing, govtsu1or shaft bearLgs, 

governor weights removing all surplus oil. 

RETYPED:LRW 
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FM-1377 

(1-49) 

ETYPED 
RAC WORN 
>-20-49 

flJI, 149.1,-7.f 

** 1~#18 

A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

MASTER SWITCH 
2-WIRE SOLENOID TYPE 

1. The master switch shall meet the general requirements, specified in 
A-100 which are applicable. 

B - RELAYS: 

1. The master switch relays shall meet the requirements given in A-111. 

2. The master switch relays shall be adjusted in accordance with the 
associated Relay Adjustment Sheet. 

C - DRIVING SEGMENT: 

1. The lower edge of the master switch frame shall be approximately 
parallel to the plane of the lineswitch shaft bracket. 

2. There shall be enough play between the lantern pinion and the driving 
degment to allow some play of the governor but net mere than 1/2 turn 
of the governor (not including the distance the governor may rotate 
due to the play between the worm gear and the worm wheel teeth), when 
the lantern pinion is turned backward and forward with the master switch 
locked. 

3. The driving segment shall approximately center on the lantern pinion 
teeth. 

4. The lantern pinion shall turn freely tn its axis. 

D - LOCKING ADJUSTMENTS: 

1. The locking ann shall have no appreciable play or bind. 

2. The locking segment shall approximately center on the locking arm 
roller. 

3. The locking ann roller shall be approximately at right angles to the 
locking segment. 

4. The locking arm roller shall turn freely on its axis. 

5. The locking arm roller shall drop tb the bottom ot each notch on the 
locking segment. 

6. The locking arm roller shall drop in the 10th notch freely when the 
locking segment is against the stop. 
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7. The locking arm shall just clear the locking segment as the master 
sTlitch operates. 

a. The locking arm s!1all set so that when the roller rests on the locking 
segment between r.otches all make contacts of the locking relay will 
be closed. 

E - TRIPPING ADJUSTMENTS: 

1. The closing finger and restoring finger bushings shall approximately 
center on th· .. dr associated springs. 

2. The closin~ finger shall just touch the closing spring #1 with .100" 
between the locking segment and the segment stop. 

{i) Upon inspection plus or minus less \han .01011 shall be allowed 
unless otherwise specified. 

3. Clas ing spring /fl shall just make contact with closing spring #2 with 
.050" between the locking segment and the segment stop. 

(A) Upon inspection plus or minus less than .01011 shall be allowed 
unless otherwise specified. 

4. When operated electrically, the trip relay shall lock up mechanically 
with a .003" gauge between the residual screw and the core, and shall 
not lock up with a .005" gauge between the residual screw and the core. 

5. With the master switch locked in the 10th trunking position the trip 
relay shall not unlock but shall unlock when a .010 11 gauge is inserted 
between the trip spring and the trip finger bushing. 

6. tiith the trip relay electrically operated, the tension of the trip 
spring shall be sufficient to cause it to make contact with the end of 
the locking spring on the trip relay, but shall not be suffieient to 
prevent satisfactory operation of the trip relay. 

F - SOLENOID: 

1. The solenoid plunger shall operate freely throughout its stroke. 

2. The end of the plunger shall extend approximately 3/1611 out of the 
solenoid with the master switch locked on trunk /flO. 

J. The plunger arm pin shall be held in place b7 the tip of the master. 
switch driving spring. 

4. Th~ plunger ann pin shall not bind on the master switch drivj_ng spring. 

G - GOVERNOR AND DRIVING SPRING: 

1. The governor shall turn freely on its bearings and shall have a 
perceptible amount or end play. 
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2. The aluminwr.. hub (when used) s~all be tight on the governor shaft. 

3. The governor wings shall not rub on the sides of the notches in the 
alumihum hub (when used). 

4. The governor wings shall be formed as nearly as possible alike. 

5. The driving spring shall have no sharp bends in it. 

6. There shall be no appreciable spring motion perpendicular to the plane. 
of its axis while the master switch is operating. 

7. The driving spring shall clear the closing springs by at least 1/8 11 

when the master 1witch is operated electrically. 

8. The master switch speed shall be as follows: 

(A) Primary and out trunk master switches shall operate at a speed of 
104 min. to 112 max. cycles per minute. 

(B) Secondary master switches shall operate at a speed of 128 min. to 
136 max. cycles per minute. 

9. The speed of the master switch under the control of the driving spring 
shall be approximately equ~l to the speed of the master switch under 
control of the.solenoid. 

10. When lineswitch shelves are mounted with the guide shaft horizontal, 
the speed of the master switch under the control of gravity and the 
driving spring (when used) shall be as nearly equal to the speed of the 
master switch under the control of the solenoid as is possible. This 
adjustment is to be made by the installer in accordance with notes 
below: 

H - WIP.ia\S: 

NO'IE 1: When connecting links are mounted to the front of guide 
shaft bearings, the master switch driving spri.ng shall be 
used if one or two shafts are connected to one master 
switch and shell not be used if three or four shafts are 
connected to one masterswitch. 

1. The wiper springs shall be tensioned so that each spring exerts not 
less than 30 grams nor more than 50 grams pressure on the bank contacts. 

2. The wipers shall make contact on the center of the left half of the 
contacts, when the master switch is locked on any trunk. 

I - LUEltICATION: 

1. <ne dip of spindle oil (see specification 5231) shall he applied to the 
following parts or series or parts, the application being distributed 
to the parts or each series in the order named: 

AUTOMATIC ELECTRIC COMPANY f DR. I CHK. 
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NOTE: A dip of oil shall be considered to be the amount retained 
in a #3 Red Sable brush after being dipped in the lubricant 
to a dept of 3/8 11 a.nd then scraped on the edge of the 
container to remove surplus oil. Th.ere should not be 
sufficient lubricant adhering to the brush to form a drop at 
the end of the bristles. 

(a) Plunger arm pin, locking arm pivots, locking ann roller bearing. 
(b) Driving segment teeth, locking segment teeth. 
(c) Solenoid plunger. 
(d) Plunger guide shaft bearing points,. 
(e) Governor worm, lantern pinion bearing, gOVbn1or shaft bearings, 

governor weights removing all surplus oil. 

RETYPED:LHW 
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STANDARD ADJUSTMENT 

A - GENERAL: 

FOR 
MASTER SWITCH 

2-WIRE SOLENOID TYPE 

ISSUE: #19 
DATE: 3-28-62 
APPROVALS: f11J7 -r_,_,,,. ,ii 

1. The master switch shall meet the general requirements, specified in 
A-100 which are applicable. 

B - RELAYS: 

1. The master switch relays shall meet the requirements given in A-lll. 

2. The master switch relays shall be adjusted in accordance w1 th the 
associated Belay Adjustment Sheet. 

C - DRIVING SllJMD'.l': 

1. The lower edge of the master switch frame shall be approximately 
parallel to the plane of the lineswitch shaft bracket. 

2. There shall be enough play between the lantern pinion and the driving 
segment to al.low some play of the governor but not more than 1/2 turn 
of the governor (not including the distance the governor may rotate 
due to the play between the worm gear and .he worm wheel teeth), when 
the lantern pinion is turned ba.ckward and }'orward with the master switch 
locked. 

3. The driving segment shall approximately cei~ter on the lantern pinion 
teeth. 

4. The lantern pinion shall turn freely on its axis. 

D - LOCKDG ADJUS'DmRTS: 

1. The locking arm. shall have no appreciable play or bind. 

2. The locking segment shall approximately center on the locking arm 
roller. 

3. The locking a.rm roller shall be approximately a.t right angles to the 
locking segment. 

4. The locking arm roller shall turn 1'reely on its axis. 

5. The locking arm roller shall drop to the bottom of ea.ch notch on the 
locking segment. 

6. The locking arm roller shall drop in the 10th notch freely when the 
locking segment is against the stQp. 

I AUTOMATIC - ELECTRIC I I SHEET 1 OF 4 I A-160 
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7. The locking a.rm shall Just clear the locking segment as the master switch 
operates. 

8. The locking arm sha.ll. set so that 'When the roller rests on the locking 
segment between notches all make contacts of the locking relay will be 
closed. 

E - TRIPPIRG ADJUS'lMENTS: 

1. The closing finger and restoring finger bp1ngs shall approximately center 
on their associated springs. 

2. The closing finger shall Just t9uch the closing spring :/l=l. with .100" between 
the locking segment and the segment stop. 

(a) Upon inspection plus or minus less than .Ol.O" shall be allowed 
unless otherwise specified. 

3. Closing spring #1 shall just make contact with closing spring 12 with .050" 
between the locking segment and the segment stop. 

(a) Upon inspection plus or minus less than .010" shall be allowed 
unless otherwise specified. 

4. When operated electrically, the trip relay shall lock up mechanically with 
a .00311 gauge between the residual screw and the core, and shall not lock 
up with a .005" gauge between the residual screw and the core. 

5. With the master switch locked in the 10th trunking position the trip relay 
shall not unlock but shall unlock when a • Ol.O" gauge is inserted between 
the trip spring and the trip finger bushing. 

6. With the trip relay electrically operated, tbe tension of the trip spring 
shall be sufficient to cause :Lt to make contact vi th the end of the locking 
spring on the trip relay, but shall not be sufficient to prevent satisfactory 
operation of the trip relay. 

F - SOLENOID: 

1. The solenoid plunger shall operate freely througbou.t its stroke. 

2. The end of the plunger shall extend approximately 3/1611 ou.t of the solenoid 
with the master switch locked on trunk #10. 

3. The plunger a.rm pin shall be held in place by the tip of the master switch 
driving spring. 

4. The plunger a.rm pin shall not bind on the master switch driving spring. 

G - GOVBRBCE AJllD DRIVING SPRIBG: 

1. The governor shall turn freely on its bearings and shall have a perceptible 
amount of end play. 

I AUTOMATIC. ELECTRIC I lsHEET 2 OF 4 I A-160 
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ISSUE: 
RETXPIID 
3-28-62 
;I$S~f'19 2. The aluminum hub (when used) shall be tight on ~ governor shaft. 

3. The governor wings shall not rub on the sides of the notches in the 
aluminum hub (when used). 

4. The ~rnor wings shal.1 be formed as nearly as possible alike. 

5. 'lbe driving spring shall have no sharp bends in it. 

6. There shal.1 be no appreciab1e spring motion perpendicular to the plane of 
its a.xis whi1e the master switch is operating. 

7. The driving spring shall clear the c1osing springs by at 1east 1/8" when 
the master switch is operated electrically. 

8. '!be :master switch speed shal.1 be as follows: 

(a) Primary and out trunk master switches shal.1 operate at a speed of 
lo4 min. to 112 max. cycles per minute. 

(b) Secondary master switches shal.1 operate at a speed of 128 min. to 
136 max. cycles per millUte. 

9. The speed of the master SYitch under the control of the driving spring shall 
be approximately equal to the speed of the master switch under control of 
the so1enoid. 

10. When lineswitch shelves are :mounted with the guide shaft horizontal, the 
speed of the master switch under the control of gravity and the driving 
spring (when used) shall be as nearly equal to the speed of the master 
switch under the control of the solenoid as is possible. This a.djustment 
is to be made by the instal.1er in accordance with notes below: 

NOTE l: When connecting links are mounted to the front of guide 
shaft bearings, the master sw1 tch driving spring shal.1 be 
used if one or two shafts are connected to one master 
switch and shall not be used i:f' three or four shafts are 
connected to one master switch. 

:e: - WIPERS: 

l. The wiper springs shall be tensioned so that each spring exerts not less than 
30 grams nor more than 50 grams pressure on the bank contacts. 

2. The wipers shall make contact on the center of the left half of the contacts, 
when the master switch is locked on any trunk. 

I - LUBRICATICD: 

l. One dip of spindle oil (see specification 5231) shal.1 be applied to the 
following parts or series of parts, the application being distr:l:buted 
to the parts of each series in I the order named: 
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lforE: A dip of oil shal.l be considered to be the amount retained , 
in a #3 Red Sabl.e brush af'ter being dipped in the lubricant 
to a dept of 3/8" and then scraped on the edge of the 
container to remove surplus oil. 'lbere should not be 
suff'icient lubricant adhering to the brush to form a drop 
at the end of the bristJ.es. 

{a) Plunger arm pin, locld.ng arm pivots, locking arm roller bearing. 
(b ) Dr1 vine; segment teeth, locking seg111.ent teeth. 
( c) Solenoid plunger. 
(d) Pl~r guide shaft bearing points. 
(e) Governor worm, lantern pinion bearing, governor shaft bearings, 

governor veights removing all surplus oil. 

RETYPED:IBW 
RETYPED:mvr 
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STANDARD ADJUSTMENT 
FOR 

TYPB 45 ROTARY SWITCH 

INTRODUCTION 

The type 45 Rotary Switch is a stepping switch whose operating magnet 
may be rem~tely controlled, or whose wipers may be stepped automatically over the 
bank contacts by interrupting the magnet circuit through a pair ot interrupter 
epringe actuated by the armature. The switch has double-ended wipers which are 
rotated in one direction only over a semi-circular bank ot contacts. 

The contact bank has 25 points, and may have trom two to ten levels. 
By special arrangement, using two levels ot the bank and two wiper groups, a 
50 point lllfitch ~ay be had. The wipers may be bridging or non-bridgingJ the 
bridging Wi)ers 10 called because they are arranged to "bridge" between adjacent 
contact• as they move over the bank. The bank is provided with a 26th contact 
opposite the brush 1pringe on bridging levels. One end or the bridging wiper 
pair passes over this contact while the other end passee over the brush springs, 
avoiding the interruption to bridging action that would otherwise occur. 

Ott-normal springs, actuated by an arm on the wiper assembly on the 
26th step, can be provided tor use in homing or external circuits. 

The action ot the switch is as tollowea Aa the magnet ccil is energized, 
the armature operates against the pressure of a restoring spring and the pawl is 
positioned in the next tooth of the wiper ass.embly ratchet wheel. \lhen the magnet 
is de-energized, the pressure of the restoring spring restores the armature and 
moves the wipers one step. Thus the wipers may be stepped trom one contact to 
another by pulses to the magnet coil or automatically bJ interrupting the circuit 
to the coil with the interrupter springs. 

ROUTINE INSPBCTIO!I 

The Type 45 Rotary Switch should be inspected, and adjusted it necessarJ, 
according to th• following procedures 

BRU&fl SPRINGS - The brush springs, which are part ot the bank aseemblJ, ehould 
rest agaiast the inner hub ot the wipers with sufficient tension to insure good 
electrical contact as the wiper assembly rotatee. 

Check the brush spring tension. Section B. 

In general, the brush springs •ill not require readjustment during the 
lite ot the switch. It it does become necessary to readjust them, the armature 
must tiret be removed by loosening the two yoke mounting screws and the wiper 
aseembly must be taken out by looeening the shaft mounting he.x nut and two shatt 
1upport bracket ecrews. 

Bxtreme care should be taken when reassembling the switch so as to avoid 
damage to the brushes and wipers. 
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WIPERS - The wipers should have sufficient tension to insure good electrical 
contact with the bank contacts and should be aligned so as to pass on to the 
base of the brushes without excessive sidewise movement. 

Check the wiper spring alignment and tensions Section C. 

AIUfATURI - When the armature is operated, its pawl is positioned in the next tooth 
ot the ratchet wheel. A coil type spring restores the armature when the magnet 
is de-energised, rotating the wiper assembly one contact, after which the stopping 
teeth on the amature engage the ratobst wheel teeth. J'or proper operation there 
must be no binds in the armature assembly. 

Check the armature air lines Section K-2. 

Cheek the pawl spring tensiona Section B-5. 

Check the stopping teeth engagements Section E-6. Tho stopping teeth 
engagement is adjusted by placing the correct shim (.006", .OIO" or .014") under 
the yoke. Readjustment ot engagement should not be required throughout the life 
of the B1fitch. 

RATCHET STOPPING SPRING - The ratchet stopping spring is provided to hold the 
wiper assembly in place while the armature pawl is being prepared for the next 1tep. 

Check the ratchet spring tension and poaition1 Section r. 

BANK - The bank is attA4ited to the Pitch frame by nuts screwed onto three of the 
bank assembly screws which project through the frame. The mounting holes in the 
frame are slotted, providing circtaDferential adjustment only ot the bank position 
relatiTe to the frame. 

Cheek the bank position relative to the tramel Section G. 

AJU!ATURI DRIVING SPRING - A coil type spring restores the arriature when the magnet 
i1 de-energized, driving the wiper assembly. An adjustment screw and locknut are 
provided. The proper pressure required is specified on the switch a•justment 
sheet•. 

Check the driving ~pring pressures Section H. 

IN'l'l>RRUP'l'ER SPRINGS - The interrupter springs are actuated by an arm on the 
armature ot the switch. To secure long, trouble-tree lite and correct operation 
ot the ewitch, the contact presaurea must be maintained and also the position ot 
the armature in its stroke when the springs make or break contact. 

Check the tension and gauging ot the interrupter spring•• 

Section I. 

OJ'J'-NOIUf !L SPRINGS - The ott-normal spring• are usually provided to open homing 
circuit• when the wipera are en the 26th step. They may, however, pertorm other 
tunotion1. Adjustment ot the oft-normal spring• should insure good electrical 
contact on both make and break springs. 

Check the ott-normal spring11 Section "J"'. 

un. I"'""· 
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LUBRICATION - After adjustment, the switch should be lubricated per Section "I(". 
The lubrication or the wiper bearing shaft specified in Section K-1 or K-2 is 
usually sufficient for the life ot the switch. For maintenance a drop ot 
lubricant (Spec. 5684) may be applied to the shaft at each end or the wiper 
assembly hub. 

SELF-INTERRUPTED SPEED TEST - An overall check on the adjustment or switches 
equipped with interrupter springs may be made by running the switch selt
interrupted. It it does not operate smoothly, all adjustments should be 
re-checked. 

SPECIFIC REQUIRElfENTS 

A - GXNERAL1 

1. The rotary 81Jitch shall meet the general requirements specified in A-100 
which are applicable. 

B - BRUSH SPRINGS 1 

1. The brush springs (wiper ten:iinal springs) shall be tensioned and curved 
so that with all pressure relieTed, the ends or the two springs in a pair 
shall be separated a minim\.lll or 1/2". A line passing through the points 
on the tip ot a brush spring shall be approximately parallel, as gauged 
by eye, to the plane passing through the bank contacts of the same level. 

2. When assembled in the wiper assembly the two brush springs of a pair 
shall close and lie approximately tlat against each other. In the area 
over which the wiper tips pass the springs may start a slight separation. 
The springs shall not be separated more than .006" (as judged visually) 
at the angle in the springs. 

!QI!• DO Na.r insert any gauge between the brush springs as damage to 
the brush springs may result. 

C - WIPER ASSEMBLJ1 

1. The wiper assembly shall turn treely on its shaft with the shatt mounted 
in the trame and the shaft support bracket firmly tendoned against the 
shoulder Of the Bhatt. 

2. 'l'he wiper pairs shall be aligned so that they paea onto the base ot the 
brushes without excessive moTanent (1/16") to one side or the other. 

3. Kach spring ot a bridging wiper pair •hall be tensioned to tollcnr 
approximately l/fl" measured at the tip when its oppo•ing spring is 
deflected. 

4. Kach •pring ot a noa-brid&ing wiper pair shall be ten•ioned to toll .. 
approximately 3/'11.• aea•ared at the tip when its opposing spring is 
defiected. 

5. With the wipers resting on the bank contacts, there shall be a minimm 
clearance et 1/16• between the wiper springs ot adjacent wiper pairs. 
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6. On Fitty Point Rotary 8Witches, with either wiper group resting on the 
twentieth (2oth) bank contact, there shall be a minimwn clearance ot 1/64• 
between the wiper springs and their associated brush springs. 

'I. On Fitty Point Rotary Pitches, there shall be a clearance (minimllll 1/64•) 
between the wipers from which the tips have been removed and the brush 
springs. 

8. The indicator shall point to the number or line on the indicator wheel 
corresponding to the bank contact on which the wipers are resting. 

D - PAWLa 

l. The edges ot the rotary pawl along its length shall be parallel to the 
aides ot the ratchet wheel, and the tip ot the pawl shall be parallel to 
the edge of the ratchet teeth as gauged by eye. 

:I - AJUIATURB& 

1. The armature shall not bind on its bearing. 

2. The armature shall clear the heelpiece, and a .003" gauge shall be tight 
and a .0015" gauge shall be loose in the airline with the armature 
electrically operated. 

3. The pawl shall not bind in its bearing. 

4. The pawl tip and armature stopping teeth shall be located centrall1 with 
respect to the ratchet wheel. 

5. The pawl tip shall restagainst the ratchet wheel with a pressure ot 130 
grame minimum, 150 grams maxim1A11 with armature in unoperated position. 

6. (For Manufacturing only). With the armature in the unoperated poaition 
and the play between the ratchet wheel and armature stopping teeth taken 
up in the direction ot wiper rotation, the pawl shall not bind •hen it ie 
lifted out or the ratchet teeth. With the play taken up in the direction 
opposite to rotation, there shall be a clearance (maxim\ID .008") between 
the top stopping tooth and ratchet tooth. 

The above requirement is met by selecting the correct shim (.006", 
.010" or .014•) and placing it between yoke and heelpiece. The 
thinnest suitable •him should be used to avoid interterence between 
the atopping teeth and the top aurtace of the ratchet teeth as the 
armature reatorea. 

1 - RATCHIT STOPPJJIJ SPRING 

1. The ratchet-atopping spring shall be tensioned to have a preaaure againat 
the ratehet wheel ot 'IS grama minimllll to 125 grams maximum mea1ured at the 
curve near the tip ot the spring. 
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2. With the play between the pawl and ratchet wheel taken up in the direction 
opposite to wiper rotation and the armature in unoperated position, there 
•hall be perceptible to .003" maxim\lll clearance betwe•n the •pring tip and 
the radial surtace ot the ratchet tooth. 

G - BANK ALIGMUENTI 

1. The edge or the bridging wipers shall be approximately in alignnent with 
the front edge ot the contacts and the edge ot the non-bridging wipera 
ehall lie on the center third of the contacte. 

J!!?r!a (The above requirement is an adjustment ot the bank poeition.) 

ff - ARllATURE DRIVING SPRING• 

l. The armature-driving spring pressure shall be adjusted in accordance with 
the associated switch adjustment sheet. 

2. The armature shall completely restore from operated position when retarded 
by hand and allowed to restore slowly. 

I • INTERRUPTER SPRINGS1 

1. The armature arm shall strike the lever spring bushing centrally. 

2. Contacts shall not be out ot alignment (judged vieually) by more than 
1/5 ot their face diameter, and shall mate contact at approximately the 
center ot their faces. 

3. The interrupter springs shall be gauged by inserting a gauge ot the 
proper value between the armature and the coil core. 

a. Jlake gauging shall be as specified on the associated ewitch adjustment 
eheet with a variation tram the valuee specified, ot plus .002• 
minua .001• allowed tor inspectien, unless otherwise specified on 
the ewitch adjustment sheet. 

b. Break springs not used to •speed" the switch shall be adjusted •• 
apeoitied on the associated llWitch adjustment sheet with a variation 
from the values specified, ot plus or minus .002" allowed tor inepec• 
tion, unlese otherwise specitied on the 111'itch adjustment sheet. 

c. ror break springs used to "•peed-test" the BWitch the values given 
on the aseociated switch adjustment sheet are only approximate and 
are marked with an asterisk. Adjust these break springs to give 
max:im\11 uniform speed on the voltage tor which the switch is to be 
ueed. 

!!21!• Where there is onl1 one break combination it will be ueed tor 
speed teating the ewitcb. Where there ie more than one break 
combination. the outer set will be used tor speed testing the 
awitoh; the ~ set need onl1 be readjusted it required to 
prevent the outer eet from breaking first. 
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d. rollowing adjustment ot the break springs to meet speeding require
ment• check interrupter spring• ia accordance with paragraph I-5. 

t. Break 1prings shall have a contact pressure or 275 grams minim1111, 400 
grams maximum. When there are two sets ot rotary-interrupter break 
springs, eadh set shall have 150 grams minim\ID1 200 grams maxim\lll contact 
pressure. 

5. There shall be a minim1.ID ot .001" ditterence between the "break• and 
"mate" gauging ot any break-make combination. 

6. Contact gap on make or break springs shall be .008" minimum. 

J - OFJ'-HORIUL SPRI!fGS1 

1. The apex ot the V torm ot the main lever spring shall approximately line 
up with the center line ot the otf-normal arm actuating bushing on the 
26th step, and either edge ahall not be closer than 1/32" to the edge 
ot the bushing. The V torm shall clear the bushing on the 25th and let 
steps by a ~inimum ot .010• with the wiper assembly play taken up in 
the direction or the spring torm. 

2. The armature spring or a break combination shall have a contact pressure 
ot minimum 35 grams maxim1.lll 50 grams, against the break spring as measured 
between the form or butter and the contact at a point nearest the form or 
butter. 

3. In combinations where the first pair ot springs are break springs, the 
break spring shall clear the off-normal actuating arm buffer by 1/32• 
minimum. 

4. On assemblies where the second pair ot springs is a break combination, the 
butter ot the second lever spring shall clear the first lever spring by 
miniml.lll perceptible maxim'l.lll .ooa- when the springs are not operated by 
the actuating arm. 

5. In combinations where an armature spring has make contacts only it shall 
rest against the preceding armature spring with a pressure minimllll 25 
grams, maximum 35 grams. 

6. Make and break springs shall have a minim'l.ID contact separation ot .ooe•. 

7. Both contacts or a pair shall make or break within .002" ot each other 
as gauged visually. 

8. Break springs shall break contact before make springs make contact. 

9. Make springs shall have a minimtm total contact pressure of 30 grams, 
15 grams for each contact ot a pair, measured at the ends ot the make 
spring. 

K • LUBRICATION1 

1. Switches having one to four levels shall have the undercut portion of the 
wiper shaft completely tilled with ANG-3-a grease. A mnall portion of 
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grease shall be applied to the end ot the abaft opposite to the mounting 
hub before the abaft is assembled into the hub. See note 2. 

2. Switches having more than tour levels have wiper huba in which the 
center has been hollowed out larger than the 1hafi diameter to form 
a reservoir tor lubricant leaving the ends of the hub to act a1 
bearings. Thia cavity shall be completely tilled with ANG-3-a grease 
before the shaft is assembled to the hub. See note l and 2. 

3. One dip ot lubricant (Spec. 5684) shall be distributed to each end of 
the two yoke bearings. 

4. One dip of lubricant (Spec. 5684) shall be applied to the pawl bearing 
pin where the pawl and pawl bearing pin contact the armature. 

5. Two dips of switch lubricant (Spec. 5232 Grade C) shall be applied to 
the ratchet teeth with the wiper assembly rotating to distribute the 
lubricant. 

6. A 1mall amount of lubricant (Spec. 5684) shall be applied to the inter
rupter apring buffer and to the off-normal actuating arm bushings on 
switchea equipped with oft-normal springs. 

7. The wipers and bank shall be lubric~ted by distributing one dip of 
Watch oil (Spec. 5228) between the wiper tips of three pairs of wiper 
springs. Both ends of the wiper springs shall be lubricated, i.e., 
a three level wiper assembly would require two dips of oil, one tor 
each end. Rotate the wipers after lubricating to distribute the oil 
on the bank. During manufacture, see Section L. 

e. The brush springs shall be lubricated as tollowes With the wipera 
resting on the 18th cont~ct, watch oil (Spec. 5228) shall be applied 
to each wiper at some spot which will contact the brush spring. Use 
one dip for two pairs ot wipers. Thie procedure shall be repeated 
with the other wiper tips on the bank. For exaaples A aix level switch 
would require six dips. 

1. Lubricate during manufacture only. Use grease gun No. T-29929. 

2. Wiper sha~• are lubricated tor the lite ot the wiper assembly. 
Replacement wiper assemblies tor switches having •ore than tour 
level• are lubricated at the tactory. On switches having one to 
tour levels the sha~ need by relubricated only when replacing wiper 
&Hemblies. 

3. One dip of oil is detined as the amount ot oil retained by a /14 
Artist's Sable Rigger brush after being dipped into the oil to a 
depth ot approximately 3/e• and then scraped on the edge ot the 
container to remove surplus oil. 

4. Excessive lubricant shall not be allowed to remain on any surface. 
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L - UARUl'ACTURIBG LUBRICATION AND ADJUSTMENT INFORLfATION ONLY1 

l. Before mounting the wiper assembly to the switch, both eidee ot all bank 
contacts shall be lubricated ~ith Watch Oil (Spec. 5228). Apply one 
dip ot the oil to each side ot one level ot contacts i.e., a three level 
bank would require six dips ot oil, two tor each level. 

2. Run all switches self-interrupted on the voltage tor which they are to 
be used tor 30 minutes minimum after completing lubrication. Readjust 
and relubricate it necessary. 

JVB1mc 
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STANDARD ADJUST!tENT 
FOR 

I!EE 45 ROT ARY SWITCH 

INTRODUCTION 

The type 45 Rotary Switch is a stepping switch whose operating magnet 
may be remotely controlled, or whose wipers may be stepped automatically over the 
bank contacts by interrupting the magnet circuit through a pair of interrupter 
springs actuated by the armature. The switch has double-ended wipers which are 
rotated in one direction only over a semi-circuiar bank of contacts. 

The contact bank has 25 points, and may have from two to ten levels. 
By special arrange:Jent, using two levels of the bank and two wiper groups, a 
50 point switch ~ay be had. The wipers may be bridging or non-bridging; the 
bridging wipers so called because they are arranged to "bridge" between adjacent 
contacts as they move over the bank. The bank is provided with a 26th contact 
opposite the brush springs on bridging levels. One end of the bridging wiper 
pair passes over this contact while the other end passes over the brush springs, 
avoiding the interruption to bridging action that would otherwise occur. 

Oft-normal springs, actuated by an arm on the wiper assembly on the 
26th step, can be provided for use in homing or external circuits. 

The action of the switch is as follows: As th~· l!'.agn""'· evil :I e energized, 
the arnature operates against the pressurP of a restoring spring and the pawl is 
positioned in the next tooth of thl'I wiper assenbly ratchet wheel. Vi:h.:n the magnet 
is de-energized, the pressure of the rcstcring spring restcrPs the armature and 
moves the wipers one step. Thus the wipers may be stepped from one contact tc 
another by pulsF•s to the magnet coil or automatically by interrupting the circuit 
to the coil with the interrupter sprir1gs. 

ROllT:'.NE INSPECTION 

The Type 45 Rotary Switch shou)d be inspected, and adjusted if necessary, 
according to the following procedurei 

BRl'SH SPRINGS - The brush springs, Y.'hich are part cf the bank assembly, should 
rest against the inn'."lr hub of the wipers with sufficient tensiot! to insure good 
electrical contact as the wiper asse~bly rotates. 

Check the brush spring tension. Section B. 

In general, the brush springs will not require readjustment ourir1g the 
life of the switch. If it does become necessary to read~ust t.hem, the arnature 
must first be removed by loosening the two yoke mountir1g s~rews and the wiper 
assembly must be taken out by loosening the shaft mounti~g hex r.ut and two shaft 
support bracket screws. 

Extreme ca.re sho,;ld be taken v:hnn reassembling the s.,vitch so as tQ a·rdd 
damag€ to the brushes and wipers. 

• DR. I"""· AUTOMATIC ELECTRIC COMPANY C 
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~IPERS - The wipers should have sufficient tension to insure good electrical 
contact with the bank contacts and should be aligned so as to pass on to the 
base of the brushes 'v1ithout excessive sidewise movement. 

Check the wiper spring aligrunent and tensions Section C. 

AruJATURE - When the armature is operated, its pawl is positioned in the next tooth 
ot the ratchet wheel. A coil type spring restores the armature when the magnet 
is de-energized, rotating the wiper assembly one contact, after which the stopping 
teeth on the an:iature engage the ratchet wheel teeth. For proper operation there 
must be no binds in the armature assembly. 

Check the armature air linea Section E-2. 

Check the pawl spring tensions Section E-5. 

Check the stopping teeth engagement: Section E-6. The stoppin~ teeth 
engagement is adjusted by placing the correct shim {.006", .010" or .014") under 
the yoke. Readjustment or engagement should not be required throughout the life 
of the switch. 

RATCffit~ STOPPING SPRING - The ratchet stopping spring is provided to hold the 
wiper assembly in place while the armature pawl is being prepared for the next step. 

Check the ratchet spring tension and positiona Section F. 

BANK - The bank is atta~hed to the switch frame by nuts screwed onto three or the 
b;n'k assembly screws which project through the frame. The mounting holes in the 
frame are slotted, providing circumferential adjustment only of the bank position 
relative to the frame. 

Check the bank position relative to the frame' Section G. 

Aru!ATURE DRIVING SPRING - A coil type spring restores the arnature when the magnet 
is de-energized, driving the wiper assembly. An adjustment screw and locknut are 
provided. The proper pressure required is specified on the switch adjustment 
sheets. 

Check the driving ppring pressures Section H. 

INTERRUPTER SPRINGS - The interrupter springs are actuated by an arm on the 
arr.iature of' the switch. To secure long, trouble-free life and correct operation 
of the switch, the contact pressures must be maintained and also the position or 
the armature in its stroke when the springs make or break contact. 

Check the tension and gauging of the interrupter springs1 

Section I. 

OFF-NORMAL SPRINGS - The oft-normal springs are usually provided to open honiing 
circuits when the wipers are on the 26th step. They may, however, perform other 
functions. Adjustment of the oft-normal sp~ings should insure good electrical 
c c•11tact on both make and break springs. 

Check the oft-normal springss Section "J". 

AUTOMATIC ELECTRIC COMPANY ci l----..----'l"""---fo-u1<. ___ ._I"_"".· ---t 
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LUBRICATION - After adjustment, the switch should be lubricated per Section "K". 
The lubrication of the wiper bearing shaft specified in Section K-1 or K-2 is 
usually sufficient for the life of the switch. For maintenance a drop of 
lubricant (Spec. 5684) may be applied to the shaft at each end of the wiper 
assembly hub • 

SELF-INTERRUPTED SPEED TEST - An overall check on the adjustment of switches 
equipped with interrupter springs may be made by running the switch self
interrupted. If it does not operate smoothly, all adjustments should be 
re-checked. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The rotary switch shall meet the general requirements specified in A-100 
which are applicable. 

B - BRUSH SPRINGS: 

1. The brush springs (wiper terminal springs) shall be tensioned and curved 
so that with all pressure relieved, the ends of the two springs in a pair 
shall be separated' a minimum of 1/2". A line passing through the points 
on the tip of a brush spring shall be approximately parallel, as gauged 
by eye, to the plane passing through the bank contacts of the same level. 

2. When assembled in· the wiper assembly the two brush springs of a pair 
shall close and lie approximately flat against each other. In the area 
over which the wiper tips pass the springs may start a slight separation. 
!he springs shall not be separated more than • oo6" {as judged visually) 
at the angle in the springs. 

NOTE: DO NOT insert any gauge between the brush springs as damage 
to the brush springs may result. 

C - WIPER ASSEMBLY: 

l. The viper assembly shall turn freely on its shaft with the sh&f't mounted 
in the freme and the shaft support bracket firmly tensioned againet the 
shoulder of the sba.f't. 

2. The wiper pairs shall be aligned so that they pass onto the base of 
the brushes and off the last bank contact without excessive movement 
(1/64") to one side or the other. 

3. There shall be a minimum of .015" clearance between the heel end of 
the viper tip of a non-bridging wiper and the nearest bank contact 
with the wiper tip positioned between two bank contacts. This 
requirement shall be checked between bank contacts 5 and 6 and 
between bank contacts 19 and 20. 

A-162 
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4 • 

5. 

6. 

7. 

8. 

!Q'.!!:.. In positioning the wiper springs on the bank to meet 
C2 & C3 any adjustments will be made at the base of 
the wiper spring arms. The arms of a wiper spring 
shall be relatively straight and parallel to each 
other. (Free from kinks or excessive bow.) A 
separation between the wiper blades of an individual 
pair, as measured at the heel end of the tip with 
the wiper off of the bank contacts, of 5/64" is 
necessary if requirements of C2 & C3 are to be met. 

Each spring of a bridging wiper pair shall be tensioned to follow 
approximately 1/8" measured at the tip when 1 ts opposing spring is 
deflected. 

Each spring of a non-bridging wiper pair shall be tensioned to follow 
approximately 3/32" measured at the tip when its opposing spring is 
deflected. 

With the wipers resting on the bank contacts, there shall be a mininrum 
clearance of 1/16" between the wiper springs of adjacent wiper pairs. 

On Fifty Point Rotary switches, with either wiper group resting on the 
twentieth (20th) bank contact, there shall be a minimum clearance of 
1/64" between the wiper springs and their associated brush springs. 

On Fi~y Point Rotary switches, there shall be a clearance {minimum 
1/64") between the wipers from which the tips have been removed and 
the brush springs. 

9. The indicator shall point to the number or line on the indicator wheel 
corresponding to the bank contact on which the wipers are resting. 

D - PAWL: 

1. The edges of the rotary pawl along its length shall be parallel to the 
sides of the ratchet wheel, and the tip of the pawl shall be parallel 
to the edge of the ratchet teeth as gauged by eye. 

E - ARMATURE: 

1. The annature shall not bind on its bearing. 

2. The armature shall clear the heelpiece, and a .003" gauge shall be 
tight and a • 0015" gauge shall be loose ir~ the airline with the 
annature electrically operated. 

3. The pawl shall not bind in its bearings. 

4. The pawl tip and armature stopping teeth shall be located centrally 
with respect to the ratchet wheel. 

5. The pawl tip shall rest against the ratchet wheel with a pressure of 
130 grams mininrum, 150 grams maxinrum. with armature in unoperated 
ptsition. 

A-162 
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6. (For Manufacturing only). With the armature in the unoperated position 
and the play between the ratchet wheel and armature stopping teeth taken 
up in the direction of wiper rotation, the pawl shall not bind when it is 
li~ed out of the ratchet teeth. With the play taken up in the direction 
opposite to rotation, there shall be a clearance (maximum .008") between 
the top stopping tooth and ratchet tooth. 

NOTE: The above requirement is met by selecting the correct shim 
(.006", .010" or .014") and placing it between yoke and 
heelpiece. The thinnest suitable shim should be used to 
avoid interference between the stopping teeth and the top 
surface of the ratchet teeth .as the armature restores. 

F - RATCHET STOPPING SPRING: 

1. The ratchet-stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of' 75 grams minimum to 125 grams maxinrum measured at 
the curve near the tip of the spring. 

2. With the play between the pawl and ratchet wheel taken up in the direction 
opposite to wiper rotation and the armature in unoperated position, there 
shall be perceptible to .003" maximum clearance betweea the spring tip and 
the radial surface of the ratchet tooth. 

G - BANK ALIGNMENT: 

1. The edge of the bridging wipers shall be approximately in alignment with 
the front edge of the contacts and the edge of the non-bridging wipers 
shall lie on the center third of the contacts. 

NOTE: (The above requirement is an adjustment of the ba.nk position. ) 

H - ARMATURE DRIVING SPRING: 

1. The armature-driving spring pressure shall be adjusted in accordance with 
the associated switch adjustment sheet. 

2. The armature shall completely restore from operated position when retarded 
by hand and allowed to restore slowly. 

I - INTERRUPTER SPRINGS: 

1. The armature arm shall strike the lever spring bushing centrally. 

2. Contacts shall not be out of alignment (judged visually) by more than 1/5 
of their face diameter, and shall make contact at approximately the center 
of their faces. 

3. The interrupter springs shall be gauged by inserting a gauge of the proper 
value between the armature and the coil core. 
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a. Make gauging shall be as specified on the associated switch adjustment 
sheet with a variation from the values specified, of plus .002" minus 
.001" allowed for inspection, unless otherwise specified on the switch 
adjustment sheet • 

b. Break springs not used to "speed" the switch shall be adjusted as 
specified on the associated switch ad.Justment sheet with a variation 
from the values specified, of plus or minus .002 11 allowed for inspec
tion, unless otherwise specified on the switch adjustment sheet. 

c. For break springs used to "speed-test" the switch the values given on 
the associated switch adjustment sheet are only approximate and are 
marked with an asterisk. Adjust these break springs to give maximum 
uniform speed on the voltage for which the switch is to be used. 

NOTE: ~re there is only one break combination it will be used 
for speed testing the switch. Where there is more than 
one break combination, the outer set will be used for 
speed testing the switch; the inner set need only be 
readjusted if required to prevent the outer set from 
breaking first. 

d. Following adjustment of the break springs to meet speeding requirements 
check interrupter springs in accordance with paragraph I-5. 

4. Break springs shall have a contact pressure of 275 grams mininrum, 400 grams 
maximum. When there a.re t~ sets of rotary-interrupter break springs, each 
set shall have 150 grams minimum, 200 grams maximum contact pressure. 

5. There shall be a minimum of .001" difference between the ''break" and "make" 
gauging of any break-make combination. 

6. Contact gap on make or break springs shall be .00811 minimum. 

J - OFF-NORMAL SPRINGS: 

NOTE 1: Break combinations are defined as those combinations 
which are open when the switch is in the "home" position. 

NOTE 2: Make combinations are defined as those combinations 
which are closed when the switch is in the "home" position. 

1. The apex of the V form of the main lever spring shall approximately line 
up with the center line of the off-normal arm actuating bushing on the 
26th step, and either edge shall not be closer than 1/32" to the edge of 
the bushing. The V form shall clear the bushing on the 25th and 1st steps 
by a minimum of .010 11 with the wiper assembly play taken up in the direc
tion of the spring form. 

2. The armature spring of a break combination shall have a contact pressure 
of minimum 35 grams maximum 50 grams, against the break spring as measured 
between the form or buffer and the contact at a point nearest the form or 
buffer. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

In combinations where the first pair of springs are break springs, the 
break spring shall clear the off-normal actuating arm buffer by 1/32" 
minimum. 

On assemblies where the second pair of springs is a break combination, the 
buffer of the second lever spring shall clear the first lever spring by 
minimum perceptible maximum .003 11 when the springs are not operated by the 
actuating arm. 

In combinations where an armature spring has make c.:ontacts only it shall 
rest against the preceding annature sprkng with a pressure minimum 25 
grams, maximum 35 grams. 

Make and break springs shall have a minimum contact separation of • 00811 • 

Both contacts of a pair shall make or break within • 002" of each other as 
gauged visually. 

Break springs shall break contact before make springs make contact. 

Make springs shall have a minimum total contact pressure of 30 grams, 15 
grams for each contact of a pair, measured at the ends of the make spring. 

K - LUBRICATION: 

1. Switches having one to four levels shall have the undercut portion of the 
wiper shaft comple~ely filled with Plastic Petroleum grease (Spec. 5694). 
A small portion of grease shall be applied to the end of the shaft opposite 
to the mounting hub before the shaft is assembled into the hub. See Note 2. 

2. Switches having more than four levels have wiper hubs in which the center 
has been hollowed out larger than the shaft diameter to form a reservoir 
for lubricant leaving the ends of the hub to act as bearings. This cavity 
shall be completely filled with Plastic Petroleum grease (Spec. 5694) 
before the shaft is assembled to the hub. See Note 1 and 2. 

3. One dip of lubricant (Spec. 5684) shall be distributed to each end of the 
two yoke bearings. 

4. One dip of lubricant (Spec. 5684) shall be applied to the pawl bearing pin 
where the pawl and pawl bearing pin contact the armature. 

5. Two dips of switch lubricant (Spec. 5232 Grade C) shall be applied to the 
ratchet teeth with the wiper assembly rotating to distribute the lubricant. 

6a. A small amount of lubricant (Spec. 5684) shall be applied to the interrupter 
spring buffer. 

b. A small a.mount of lubricant (Spec. 5684) shall be applied to FIBER off
normal spring actuating arm bushings, NYLON bushings shall no~lubricated. 
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7. The wipers and bank shall be lubricated by distributing one dip of watch 
oil (Spec. 5228) between the wiper tips of three pairs of wiper springs. 
Both ends of the wiper springs shall be lubricated, i.e., a three level 
wiper assembly would require two dips of oil, one for each end. Rotate 
the wipers after lubricating to distribute the oil on the bank. During 
manufacture, See Section L. 

8. The brush springs shall be lubricated as follows: With the wipers resting 
on the 18th contact, watch oil {Spec. 5228) shall be applied to each wiper 
at some spot which will contact the brush spring. Use one dip for two 
pairs of wipers. This procedure shall be repeated with the other wiper 
tips on the bank. For example: A six level switch would require six dips. 

NCYI'E: 

1. Lubricate during manufacture only. Use grease gun No. T-29929. 

2. Wiper shafts a.re lubricated for the life of the wiper assembly. 
Replacement wiper assemblies for switches having more than four 
levels are lubricated at the factory. On switches having one to 
four levels the shaft need be relubricated only when replacing 
wiper assemblies. 

3. One dip of oil is defined as the amount of oil retained by a 
#4 Artist's Sable Rigger brush after being dipped into the oil 
to a depth of approximately 3/8" and then saraped on the edge 
of the container to remove surplus oil. 

4. Excessive lubricant shall not be allowed to remain on any surface. 

H - MANUFACTURING LUBRICATION AND ADJUSTMENT INFORMATION ONLY: 

1. Before mounting the wiper assembly to the switch, both sides of all bank 
contacts shall be lubricated with watch •11 {Spec. 5228). Apply one dip 
of the oil to each side of one level of contacts i.e., a three level bank 
would require six dips of oil, two for each level. 

2. Run all switches self-interrupted on the voltage for which they are to be 
used for 30 minutes mininrum after completing lubrication. Readjust and 
relubricate if necessary. 

JVB:mc 
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STANDARD ADJUSTMENT 
FOR 

TYPE 45 ROTARY SWITCH 

INTRODUCTION 

The Type 45 Rotary Switch is a stepping switch whose operating magnet 
may be remotely controlled, or whose wipers may be stepped automatically over the 
bank contacts by interrupting the magnet circuit through a pair of interrupter 
springs actuated by the armature. The switch has double-ended wipers which are 
rotated in one direction only over a semi-circular bank of contacts. 

The contact bank has 25 points, and may have from two to ten levels. 
By special arrangement, using two levels of the bank and two wiper groups, a 50 
point switch may be had. The wipers may be bridging or non-bridging; the bridging 
wipers so called because they are arranged to "bridge" between adjacent contacts 
as they move over the bank. The bank is provided with a 26th contact opposite the 
brush springs on bridging levels. One end of the bridging wiper pair passes over 
this contact while the other end passes over the brush springs, avoiding the 
interruption to bridging action that would otherwise occur. 

Off-norm.al springs, actuated by an arm on the wiper assembly on the 
26th step, can be provided for use in homing or external circuits. 

The action of the switch is as follows: As the magnet coil is energized, 
the armature operates against the pressure of a restoring spring and the pawl is 
positioned in the next tooth o~ the wiper assembly ratchet wheel. When the magnet 
is de-energized, the pressure of the restoring spring restores the armature and 
moves the wipers one step. Thus the wipers may be stepped from one contact to 
another by pulses to the magnet coil or automatically by interrupting the circuit 
to the coil with the interrupter springs. 

ROUTINE INSPECTION 

The Type 45 Rotary Switch should be inspected, and adjusted if necessary, 
according to the following procedure: 

BRUSH SPRINGS - The brush springs, which are part of the bank assembly, should 
rest against the inner hub of the wipers with sufficient tension to insure good 
electrical contact as the wiper assembly rotates. 

Check the brush spring tension: Paragraph 2. 

In general, the brush springs will not require readjustment during the 
life of the switch. If it does become necessary to readjust them, the armature 
:mu.st :first be removed by loosening the two yoke mounting screws and the wiper 
assembly mu.st be taken out by loosening the shaft mounting hex nut and two shaft 
support bracket screws. 

Extreme care should be taken when reassembling the switch so as to avoid 
damage to the brushes and wipers. 
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WIPERS - The wipers shoul.d have sufficient tension to insure good electrical contact 
with the bank contacts and shoul.d be aligned so as to pass on to the base of the 
brushes without excessive sidewise movement. 

Check the wiper spring alignment and tension: Paragraph 3. 

ARMATURE - When the armature is operated, its pawl is positioned in the next tooth 
of the ratchet wheel. A coil type spring restores the armature when the magnet is 
de-energized, rotating the wiper assembly one contact, after which the stopping 
teeth on the armature engage the ratchet wheel teeth. For proper operation there 
mu.st be no binds in the armature assembly. 

Check the armature air line : Paragraph 5. 2. 

Check the pawl spring tension: Paragraph 5.5. 

Check the stopping teeth engagement: Paragraph 5.6. The stopping teeth 
engagement is adjusted by placing the correct shim (. Oo6", . 010" or • 014") under the 
yoke. Readjustment of engagement shoul.d not be required throughout the life of the 
switch. 

RATCHET S'roPPING SPRING - The ratchet stopping spring is provided to hold the wiper 
assembly in place while the armature pawl is being prepared for the next step. 

Check the ratchet spring tension and position: Paragraph 6. 

BANK - The bank is attached to the switch frame by nuts screwed onto three of the 
bai:lk" assembly screws which project through the frame. The mounting holes in the frame 
are slotted, providing circumferential adjustment only of the bank position relative 
to the frame. 

Check the bank position relative to the frame: Paragraph 7. 

ARMATURE DRIVING SPRING - A coil type spring restores the armature when the magnet 
is de-energized, d~iving the wiper assembly. An adjustment screw and locknut are 
provided. The proper pressure required is specified on the switch adjustment sheets. 

Check the driving spring pressure: Paragraph 8. 

INTERRUPI'ER SPRINGS - The interrupter springs are actuated by an arm on the armature 
of the switch. To secure long, trouble-free life and correct operation of the switch, 
the contact pressures must be maintained and also the position of the armature in its 
stroke when the springs make or break contact. 

Check the tension and gauging of the interrupter springs: Paragraph 9. 

OFF-NORMAL SPRINGS - The off-normal springs are usually provided to open homing 
circuits when the wipers are on the 26th step. They may, however, perform other 
:functions. Adjustment of the off-norm.al springs shoul.d insure good electrical 
contact on both make and break springs. 

Check the off-norm.al springs: Paragraph 10. 
i 

SELF-INTERRUP.rED SPEED TEST - An overall check on the adjustment of switches 
with interrupter springs may be made by running the switch self-interrupted. 
does not operate smoothly, all ac::.justments· shoul.d be re-checked. 
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SPECIFIC REQUIREMENTS 

l - GENERAL: 

l.l The Rotary Switch shall meet the general requirements specified in A-lOO 
which are applicable. 

l. 2 All insulated parts except the coil shall withstand a l/4 second breakdown 
test with l250 volts A.C. The test voltage between coil and frame shall be 
500 volts A. c. 

l.3 The Type 45 Rotary Switch shall be lubricated in accordance with A.E.Co. 
Bulletin 505 or Lub. Chart No. ll. 

2 - BRUSH SPRINGS: 

2.l The brush springs (wiper terminal springs) shall be tensioned and curved so 
that with all pressure relieved, the ends of the two springs in a pair shall 
be separated a minimum of l/2". A line passing through the points on the 
tip of a brush spring shall be approximately parallel, as gauged visually, 
to the plane passing through the bank contacts of the same level. 

2.2 When assembled in the wiper assembly the two brush springs of a pair shall 
close and lie approximately flat against each other. In the area over which 
the wiper tips pass the springs may start a slight separation. The springs 
shall not be separated more than . Oo6" (as judged visually) at the angle 
in the springs. 

NOTE: ro NOT insert any gauge between the brush springs as damage 
to the brush springs may result. 

3 - WIPER ASSEMBLY: 

3.l The wiper assembly shall turn freely on its shaft with the shaft mounted in 
the frame and the shaft support bracket firmly tensioned against the shoulder 
of the shaft. 

3.2 The wiper pairs shall be aligned so that they pass onto the base of the 
brushes and off the last bank contact without excessive movement (l/64") to 
one side or the other. 

3.3 There shall be a minimum of .Ol5" clearance between the heel end of the 
wiper tip of a non-bridging wiper and the nearest bank contact with the 
wiper tip positioned between two bank contacts. This requirement shall be 
checked betwAen bank contacts 5 and 6 and between bank contacts l9 and 20. 

NOTE: In positioning the wiper springs on the bank to meet 3.2 & 3.3 
any adjustments will be made at the base of the wiper spring 
arms. The arms of a wiper spring shall be relatively straight 
and parallel to each other. (Free from kinks or excessive bow.) 
A separation between the wiper blades of an individual pair, as 
measured at the heel end of the tip with the wiper off of the 
bank contacts, of 5/64" is necessary if requirements of 3.2 & 3.3 
are to be met. 
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3.4 Each spring of a bridging wiper pair shall be tensioned to follow approximate]¥ 
1/8" measured at the tip when its opposing spring is deflected. 

3.5 

3.6 

3.7 

Each spring of a non-bridging wiper pair shall be tensioned to follow 
approximately 3/32" measured at the tip when its opposing spring is deflected. 

With the wipers resting on the bank contacts, there shall be a minimum 
clearance of 1/16" between the wiper springs of adjacent wiper pairs. 

On Fifty Point Rotary Switches, with either wiper group resting on the 
twentieth (20th) bank contact, there shall be a minimum clearance of 1/64" 
between the wiper springs and their associated brush springs. 

3.8 On Fifty Point Rotary Switches, there shall be a clearance (minimum 1/64") 
between the wipers from which the tips have been removed and the brush 
springs. 

3.9 The indicator shall point to the number or line on the indicator wheel 
corresponding to the bank contact on which the wipers are resting. 

4 - PAWL: 

4.1 The edges of the rotary pawl along its length shall be parallel to the sides 
of the ratchet wheel, and the tip of the pawl shall be parallel to the edge 
of the ratchet teeth as gauged visually. 

5 - ARMATURE: 

5.1 The armature shall not bind on its bearings. 

5.2 The armature shall clear the heelpiece, and a .004" gauge shall be tight and 
a .0015" gauge shall be loose in the airline with the armature electrically 
operated. 

5. 3 The pawl shall not bind in its bearings. 

5.4 The pawl tip and armature stopping teeth shall be located centrally with 
respect to the ratchet wheel. 

5.5 The pawl tip shall rest against the ratchet wheel with a pressure of 130 
grams minimum, 150 grams maximum with armature in unoperated position. 

5.6 STOPPING TOOTH CLEARANCE: With the ratchet stopping spring held away from 
the ratchet and the armature in the unoperated position: 

5.6.1 With the play between the ratchet wheel and armature stopping 
teeth ta.ken up in the direction of wiper rotation, the pawl shall 
not bind when it is lifted out of the ratchet teeth. 

5.6.2 With the pla;y ta.ken up in the direction opposite to wiper rotation, 
there shall be a clearance (maximum • 008" ) between the normally 
engaged surface of the stopping teeth and the ratchet teeth. 

NOTE: The above requirement is met by selecting the correct shim 
(.Oo6", .010" or .014") and placing it between yoke and 
heelpiece. The thinnest suitable shim should be used to 
avoid interference between the stopping teeth and the top 
surface of the ratchet teeth as the armature restores. 
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ISS.¥fl2 6 - RATCHET STOPPING SPRING: 

6.1 The ratchet stopping spring shall be tensioned to have a pressure against the 
ratchet wheel of 75 grams minimum to 125 grams maximum measured at the curve 
near the tip of the spring. 

6.2 With the play between the pawl and ratchet wheel taken up in the direction 
opposite to wiper rotation and the armature in unoperated position, there 
shall be perceptible to .003" maximum clearance between the spring tip and 
the radial surface of the ratchet tooth. 

7 - BANK ALIGNMENT: 

7.1 The edge of the bridging wipers shall be approximately in alignment with the 
front edge of the contacts and the edge of the non-bridging wipers shall lie 
on the center third of the contacts. 

NOTE: (The above requirement is an adjustment of the bank position. ) 

8 - .ARMATURE DRIVING SPRING: 

8.l The armature driving spring pressure shall be adjusted to comply with the 
required margin current in accordance with the associated switch adjustment 
sheet. 

8.2 The armature shall completely restore from operated position when retarded 
by hand and allowed to restore slowly. 

9 - INTERRUPl'ER SPRINGS: 

9.1 The armature arm shall strike the lever spring bushing centrally. 

9.2 Contacts shall not be out of alignment (judged visually) by more than 1/5 
of their face diameter, and shall make contact at approximately the center 
of their faces. 

9.3 The interrupter springs shall be gauged as specified in the associated switch 
adjustment sheet by inserting a gauge of the proper value between the 
armature and the coil. 

9.3.1 Make gauging shall be as specified on the associated switch adjustment 
sheet with a variation from the values specified, of plus .002" minus 
.001" allowed for inspection, unless otherwise specified on the switch 
adjustment sheet. 

NOTE: The break spring shall be adjusted after gauging to give 
uniform speed on the voltage for which the switch is to 
be used. 

If there are two sets of interrupter springs, when 
speed-testing the switch, adjust both sets of interrupter 
springs to give uniform speed on the voltage for which 
the switch is to be used. 

9.3.2 Following adjustment of the break springs to meet speeding requirements 
check interrupter springs in accordance with paragrpah 9.5. 
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9.4 Break springs shall have a contact pressure bf 275 grams minimum, 400 grams 
ma.xinrum as measured between the buffer and the contact at a point nearest 
the contact. (When there are two sets of interrupter break springs, each 
set shall have 150 grams mininrum, 200 grams maximum contact pressure.) 

9. 5 There shall be a minimum of • 001" difference between the "break" and "make" 
gauging of any break-make combination. 

9.6 Contact gap on make or break springs shall be .008 11 minimum. 

10- OFF-NORMAL SPRINGS: 

NOTE 1: Break combinations are defined as those combinations which are 
open when the switch is in the "home" position. The home 
position is when the switch wipers are at rest on the 26th 
bank contact. 

NOTE 2: Make combinations are defined as those combinations which are 
closed when the switch is in the "home" position. 

10.1 The off-normal spring assembly shall be approximately parallel to the surface 
of the switch frame to which the wiper shaft is mounted. 

10.2 The apex of the V form of the main lever spring shall approximately line up 
with the center line of the off-normal actuating bushing on the 26th step 
and either edge shall not be closer than 1/32" to the end of the bushing. 
The V form shall clear the bushing on the 25th and 1st steps by a minimum 
of .010" in any position permitted by play in the wiper assembly. 

l0.3 In combinations where the first pair.of springs are break springs, the 
break spring shall clear the off-normal actuating arm buffer by 1/32 11 

minimum. 

10.4 On assemblies where the second pair of springs is a break combination, the 
buffer of the second lever spring shall clear the first lever spring by 
minimum perceptible, maximum • 003" when the springs are not operated by the 
actuating arm. 

l0.5 Off-normal spring pressure: 

l0.5.1 Break springs shall have a contact pressure of mininrum 35 grams, 
maximum 50 grams as measured between the form or buffer and the 
contact at a point nearest the form or buffer. On assemblies with 
more than one pair of break springs each pair of contacts must have 
a minimum 35 grams, maximum 50 grams contact pressure. 

l0.5.2 Make springs shall have a minimum total contact pressure of 30 grams, 
15 grams for each contact of a pair, measured at the ends of the 
make springs. 

l0.5.3 Where a lever spring has make contacts only it shall be tensioned 
against the preceding lever spring or stop spring with a pressure 
of minimum 25 grams, maximum 35 grams. 
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l0.6 Break springs shall break contact before make springs make contact. 

l0.7 Both contacts of a pair shall make or break within .002" of each other, 
as gauged visually. 

l0.8 Contact gap on make or break springs shall be .Oo8" minimum. 

11 - BANK LUBRICATION AND RUN-IN INSTRUCTIONS: 

ll.l Before mounting the wiper assembly to the switch, both sides of all bank 
contacts shall be lubricated with watch oil (Spec. 5228). Apply one dip 
of the oil to each side of one level of contacts i.e., a three level bank 
would require six dips of oil, two for each level. 

11.2 Run all switches self-interrupted on the voltage for which they are to be 
used for 30 minutes minimum after completing lubrication. Readjust and 
relubricate if necessary. 

JVB:mc 
RETYPED BY:mvr 
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ISSUE: #15 STANDARD ADJUSTMENT 
FOR 

TYPE 45 ROTARY STEPPING SWITCHES 

DATE: 10-10-66 
APPROVALS:~~ ... ,.,..-.: 

l - GENERAL: 

lol The rotary stepping switch shall meet the general requirements 
specified in A-100 which are applicable. 

1.2 All insulated parts except the coil shall withstand a 1/4 second 
breakdown test with 1250 volts A.C. The test voltage between coil 
and frame shall be 500 volts A.C. 

1. 3 The Type 45 Rotary Stepping Switch shall be lubricated in accordance 
with A.E. Co. Bulletin 230-505 or Luh. Chart No. 11, except for 
norm.ally closed contact levels (when present) which require no 
lubrication. 

2 - BRUSH SPRINGS: 

2.1 The brush springs (wiper terminal springs) shall be tensioned and 
curved so that with all pressure relieved, the ends of the two springs 
in a pair shall be separated .326 11 ± .015". A line passing through 
the points on the tip of a brush spring shall be approximately 
parallel, as gauged visually, to the plane passing through the bank 
contacts of the same level. 

2.2 When assembled in the wiper assembly the two brush springs of a pair 
shall close and lie approximately flat against each other. In the 
area over which the wiper tips pass the springs may start a slight 
separation. The springs shall not be separated more than .oo6" 
(as gauged visually) at the angle in the springs. 

NOTE: DO NOT insert any gauge between the brush springs 
as damage to the brush springs may result. 

3 - WIPER ASSEMBLY: 

3.1 The wiper assembly shall turn freely on its shaft with the shaft 
mounted in the frame and the shaft support bracket firmly tensioned 
against the shoulder of the shaft. 

3. 2 The indicator shall point to the number or line on the indicator 
wheel corresponding to the normally open bank contact on which the 
wipers are resting or the pair of normally closed bank contacts 
which is opened by the insulating tip of the actuator arm. 
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3.3 Normally open (liO) banlt contact levels: 

3.3.1 Both legs of the wiper tips shall be closed and aligned so that 
they pass onto the base of the brushes and off the last bank 
contact without excessive movement (l/64") to one side or to 
the other. 

3.3.2 There shall be a minimum. of .015" clearance between the heel end 
of the wiper tip of a non-bridging wiper and the nearest banlt 
contact with the wiper tip positioned between two bank contacts. 
This requirement shall be checked between bank contacts 5 and 6 
and between bank contacts 19 and 20. 

NCY.li:: In positioning the wiper spring' on the bank to 
11eet 3.3.1 and 3.3.2 any adjustments will be made 
at the base of the wiper spring arms. The arms 
of a wiper spring shall be relatively straight 
and parallel to each other. (Free from. kinks or 
excessive bow.) A separation between the wiper 
blades of an individual pair, as measured at the 
heel end of the tip with the wiper off of the bank 
contacts, of 5/64" is necessary if requirements of 
3.3.1 and 3.3.2 are to be met. 

3.3.3 The tips of bridging wipers shall be approximately parallel. It 
is allowed that the bridging tips be opened at the heel end 
approximately .oo4" as gauged visually. This will be considered 
as having been met if a .005" gauge will not enter the heel end 
of a bridging pair. 

3.3.4 Wipers Without Snubbing Washers 

3.3.4.l Each spring of a bridging wiper pair shall be tensioned 
to follow approximately l/8" measured at the tip when 
its opposing spring is deflected. 

3.3.4.2 Each spring of a non-bridging wiper ,P8-ir shall be 
tensioned to follow approximately 3/32" measured at the 
tip when its opposing spring is deflected. 

3.3.5 Wipers With Snubbing Washers 

3.3.5.1 Phosphor Bronze Wipers: 

I AUTOMATIC. ELECTRIC I 
llOllTHLAllt:, ILLlllOIS, U.S.A. 

3.3.5.1.1 Each pair of bridging and non-bridging wipers 
shall be tensioned to require a force of 
minimum. 35 grams, maximum 60 grams to pass a 
.040" polished stainless steel wire between 
the wiper tips. 
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3.3.5.2 Gold Plated Wipers: 

3.3.5.2.1 Each pair of bridging wipers shall be tensioned 
to require a force of miniaum 55 grams, maximum 
90 grams to pass a .04-0" polished stainiess 
steel wire between the wiper tips. 

3.3.5.2.2 Each pair of non-bridging wipers shall be 
tensioned to require a force of minimum. 45 grams, 
ExiJaWll. 70 grams to pass a .040" polished 
stainless steel wire between the wiper tips. 

3.3.6 With the wipers restiD& on the bank contacts, there shall be a 
minimum clearance of l/lb" between the wiper springs of adjacent 
wiper pairs. 

3.3.7 On fifty point rotary stepping switches, with either wiper group, 
resting on the twentieth (20th) bank contact, there shall be a 
minimua clearance of 1/64" between the wiper springs and their 
associated brush springs. 

3.3.8 On fifty point rotary stepping switche1, there shall be a clearance 
(minim.um l/64") between the wipers from. which the tips have been 
removed and the brush springs. 

3.4 Norm.lly closed (NC) bank contact levels: 

4 - PAWL: 

3.4.l The NC actuator tip shall be aligned carefull.1' so that it passes 
between the first and last pairs of IC bank contacts such that 
both contact springs of a pair are equally displaced. This 
adjustment shall be considered u •t it; just a:tte~ the atallic 
follower arm. of the actuator has passed between these contact pairs 
and they reslllle their normal closed position, the aating contact 
tips remain centered beh::Lnd the follower arm. and not closer than 
.005" to either of its edges as gauged visually. This is an 
adjustment of the actuator arm. which is to be performed at its base. 

3.4.2 The actuator follower arm. tip shall be centered behind the trailing 
edge of the non-conducting plastic tip and shall not protrude beyond 
either edge as judged visually. This adjustment is performed at 
the base of the follower arm. 

4. l The edges of the rotary pawl along its length shall be parallel to the 
sides of the ratchet wheel., and the tip of the pawl shall be parallel to 
the edge of the ratchet teeth as judged visually. 
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5 - ARMATURE: 

5 .1 The armature shal.l not bind on its bearings. 

5.2 The armature shall clear the heelpiece 1 and a .004" gauge shall be tight 
and a .0015" gauge shall be loose in the airline with the armture 
electrically operated. 

5.3 The pawl shall not bind in its bearings. 

5.4 The pawl tip and armature stopping teeth shall be located centrally with 
respect to the ratchet wheel. 

5.5 The pawl tip shall rest against the ratchet wheel with a pressure of 130 
grams mini11LU111., 150 grams maxiaUll. with the ar11ature in the unoperated 
position. 

5.6 STOPPING TOOTH CIE.ABANCE: With the ratchet stopping spring held away 
from the ratchet and the ar11ature in the unoperated position: 

5.6.1 With the play between the ratchet wheel and armature stopping 
teeth taken up in the direction of wiper rotation, the pawl shall 
not bind when it is lifted out of the ratchet teeth. 

5.6.2 With the play taken up in the direction opposite to wiper rotation, 
there shall be a clearance (maximum .008") between the normally 
engaged surfac~ ,f the stopping teeth and the ratchet teeth. 

NO'I!E: The above requirement is met by selecting the correct 
shim ( .003"1 .oo6" or .010") and placing it between 
yoke and heelpiece. The thinnest suitable shim 
should be used to avoid interference between the 
stopping teeth and the top surface of the ratchet 
teeth as the armature restores. 

6 - RATCHET STOPPilfG SP.RING: 

6.1 The ratchet stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of 75 grams minimum to 125 grams maxiawa measured at the 
curve near the tip of the spring. 

6.2 With the play between the pawl and ratchet wheel taken up in the direction 
opposite to wiper rotation and the armature in un.operated position, there 
shall be perceptible to .003" maximum clearance between the spring tip 
and the radial surface of the ratchet tooth. 

1 - BANK AND C01'TACT ALIGNMDT: 

7.1 On NO bank contact levels the edge of the bridging wipers shall be 
approximately in alignment with the front edge of the contacts and the edge 
of the non-bridging wipers shall lie on the center third of the contacts. 
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ISSUE; I =6 ISS.fl5 7.2 On NC bank contact levels the mating surfaces of all contact pairs on a 
level shall be in alignment with each other within l/ 64". The contact 
springs shall follow minimum .008" and maximum .025" when the opposing 
spring is deflected. Care must be exercised so a permanent set will not 
be introduced in a spring by over deflection. 

7.3 On NC bank contact levels the nominal horizontal position of the actuator 
with respect to the NC bank contacts is such that the trailing edge of the 
metallic follower arm. tip is at the center of the contact preceding the one 
which is in the electrically open state. At no position around the bank, 
should this edge fall outside a centrally located section of the NC contact 
equal in width to 1/4 the contact width, as judged visually. 

NOTE: The adjustment contained in paragraphs 7. l and 7. 3 are 
adjustments of the bank position. 

8 - ARMATURE DRIVING SPRING: 

8.1 The armature driving spring pressure shall be adjusted to comply with the 
required margin current in accordance wi~n the associated switch adjustment 
sheet. 

8.2 The armature shall completely restore from the operated position when 
retarded by hand and allowed to restore slowly with the wipers in any 
position. 

9 - IN~ CONTACT SPRINGS: 

9.1 The armature arm shall strike the lever spring bushing centrally. 

9.2 Mating contacts shall not be out of alignment (judged visually) by more 
than l/5 of their face diameter, and shall make contact at approximately 
the center of their faces. 

9.3 ~e interrupter contact springs shall be gauged as specified in the 
associated switch adjustment sheet by inserting a gauge of the proper value 
between the armature and the coil. 

9.3.1 Make gauging shall be as specified on the associated switch adjustment 
sheet with a variation from the values specified, of plus .002" 
minus .001" allowed for inspection., unless otherwise specified on 
the switch adjustment sheet. 

NOTE: The break springs shall be readjusted after gauging to give 
uniform self-interrupted speed using the voltage and contact 
protection (spark suppression) specified. Uniform speed is 
obtained with the armature making full positive strokes 
between core and ratchet. 

If there are two sets of break springs adjust each set to give 
uniform self-interrupted speed using the voltage and contact 
protection specified. 
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9.5 

9.3.2 l'ollowing adJust.ent of the break spr~ng• to meet speeding 
requirements check interrupter contaci springs in accordance with 
paragraph 9.5. 

I 

"Break" contact springs shall ha-,e a contact lpreaure of 275 gr- 111.nima, 
400 gr- •xilWll as. measured between the bwt°f'er and the contact at a point 
nearest the contact. (When there are two ae~• of' interrupter break contact 
spring•, each set shall have· 150 gra• 111.ni ... , 200 gram •x1ww contact 
pressure. } ~or be•t ni tch ~ratian it i• cieairable to haft the aprirlp 
adJusted to the •Ii•• 11111 t. 

There shall be a 111.nim-. of' .001• dif'f'erence lbe~n the 9break• ud •..a" 
gauging of' ar17 break-mke cOlibinatian. i 

Cantact gap on •te or break cantact apring ~Olib~nation U.11 be .oo8• 
111.nimm. I 

.10· - an-BOlllAL COITACT SPBllGS: 
. I 

BOD: 1: "Break" contact cmbinatiOllB are defined las£. OM cmbinationa which 
are open when the switch i• in the "hOll!E-' p itian. ~ bme 
poai tion is when the 8wi tch wipers are a1 re. t an the 26th bank 
contact. 1 : 

BO!I 2: "Make" contact ccmbinations are defined ~s those cOlibinations which 
are closed when the switch is in the "h•" rosition. 

10.1 The ott-norml contact spring asselib]Jr shall be bpproxi•tely parallel to 
the •urface of the switch frame to which tl>.e wiper shaft is 11aunted. 

10.2 The apex of the V fora of' tbe •in leTer BPriD8 Bhall approxi•tel.T line 
up with the center lin. e of the. off-normal ac.~uating bu.bing on tbe 26th 
step and either edge ahall not be cloeer tha. 1/32" to tbe end of' the 
bushing. The T fora •hall clear the bushing I on the 25th and lllt •teps 
b7 a 111.nima of • 010" in ar17 poai ti on perlli t~ed b7 Pla7 in the wiper 
asmellbq. 

! 

l0.3 In ccllbinatiOllB where the first pair of' •pri+.- are break •pringa, the 
break spring shall clear the o:r:r~narml act•ting al'll. butter b7 1/32" 

111.niam.. ~ 
10.4 en asaellblies where the 11econd pe.ir of apri. is a break combination, 

the buffer of' the second le'Yer spring shall lear the f'irBt leTer spring 
b7 111.niam. perceptible, •xi•• .003" when •Pringa are not operated 
by the actuating ara. 
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ISS.fl5 l0.5 Off-normal contact spring pressure: 

l0.5.1 "Break" contact springs shall have a contact pressure of minimum 
35 grams, maximum 50 grams as measured between the form or buffer 
and the contact at a point nearest the form or buffer. On 
assemblies with more than one pair of break contact springs each 
pair of contacts must have a minimum 35 grams, maximum 50 grams 
contact pressure. 

10.5.2 "Make" contact springs shall have minimum .010 11 follow, as gauged 
visually. '!'his amount of follow should be sufficient to provide 
a minimum total contact pressure per combination of 30 grams, 
15 grams for each contact of a pair, measured at the ends of the 
make contact springs. 

l0.5.3 Where a lever contact spring has make contacts only it shall be 
tensioned against the preceding lever contact spring or stop 
spring with a pressure of minimum 35 grams, maxim.um 65 grams. 

10.6 Break contact springs shall break contact before make contact springs 
close. 

l0.7 Both contacts of a bifurcated pair shall make or break within .002" of 
each other, as gauged visually. 

10. 8 Contact gap on "make" or "break" cont.act spring combinations shall be 
.012" minimum for adjustment and .010" minimum for inspection. 

11 - BANK LUBRICATION AND RUN-IN IlfSTRUCTIONS: 

11.l Before mounting the wiper assembly to the switch, both sides of all bank 
contacts (except on normally closed levels) shall be lubricated with watch 
oil (Spec. 5228). Normally closed levels shall not be lubricated. AppJ.¥ 
one dip of the oil to each side of one level of contacts i.e., a three 
level bank would require six dips of oil, two for each level. 

11.2 Run all switches self-interrupted on the voltage for which they are to 
be used for 30 minutes minimum after completing lubrication. Readjust and 
relubricate if necessary. 

JVB:m.c 
RETYPED BY:mvr 
PRH:mvr 
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STANDARD ADJUSTMENT 
FOR 

TYPE 44 ROT ARY SWITCH 

INTRODUCTION 

The type 44 Rotary SWitch ia a stepping ewitch whose operating magnet m111 be 
remotely controlled, or whose wipers may be stepped autanatically over the 
bank contacts by interrupting the magnet circuit throu81 a pair o! interrupter 
springs actuated by the armature. The switch has triple-ended wiper• which are 
rotated in one direction only ever a bank of contacts arranged in an arc ot a 
circle. 

The contact bank has 10 points, and may have f'raa one to six levels. The wipen 
may be bridging or non-bridging; the bridging wipe re are a o called because they 
are arranged to "bridge" between adjacent. contacts as they move aver the bank. 
The bank is provided with m 11th ccntact opposite the brush springs in th• 
normal (home) position on bridging levels. CD end of' the bridging wiper puaea 
over this contact while another passes over the bru11h •prings, avoiding in
terruption to the bridging action that would otherwise occur. 

Oft norm.al springs, actuated by a lobe on the indicator wheel ,,f' the wiper 
uaEUBbly on the 11th step, can be provided for use in homing or external circuits. 

The 'l'Jpe 44 Rotary SWitch ia of the indirect drive type; i.e. the wipers are 
advanced during release of the armature rather than during its operation. When 
the coil ia magnetized. it attracts the annature (causing the pawl to move into 
migagement with the next ratchet tooth), compresse• the coil type driving spring 
so as to store mechanical energy, and operates the cnntact springs which are 
uecl as interrupter springs during autoiiJS.tic hunting. During operstion uf the 
armature the ratchet wheel and wiper assembly are held in position by a deten~ 
spring. Demagnetization of the coil allows the driving spring to exert force 
through the pawl on th( ra~ t.ooth, and thus rnove tti. wiper assemb.!..y forward 
one step to the next set c4 bank contacts. 

ROUTINE INSPECTI<JJ 

The Type 44 Rotary switch should be inspected, and adjusted if necessary, 
according to the following procedure. 

BRUSH S::RINGS - The brush springs, which arc part or the bani~ assembly, should 
rest against the inner hub of the wipers with sufficient t.ension to in.aura good 
electrical contact as the wi1:ier assembly rotates. 

Check the brush spring tensiof'I. Section B. 

In P,eneral, the brush springs will not require readjustment dt.ring the life of 
the switch. If it does become necessary to readjust them the s-.iitch assembly 
must be removed fran the bank by loosening the bank moWlting screws (two). 

~treme care should be taken wh.-i reassembling the ~Ylitch so as tD avoid damage 
to the brushes and wipers. 
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WIPEBS - 'lhe wipers should have sutticient tension to insure good electrical 
contact with the bank contacts and should be aligned so as to pass on to the 
base ot the brushes without exceasive aidewise movement. 

Check the wiper spring alignment and tension: Section C. 

ARMATURE: - When the armature is operated, the pawl is positioned in the next 
tooth ot the ratchet wheel. A coil type spring restores the armature when the 
magnet is de-energized, rotating the wiper assembly one contact, atter which 
the stopping teeth on the armature engage the ratchet wheel teeth. For proper 
operation there must be no binds in the armature assembly. 

Check the armature airlline; Section D-2 
Check the pawl spring tension: Section D-6 

Check the stopping teeth engagement: Section 1'-8. The stopping teeth engagement 
is adjusted by placing the correct shim (.006", .010" or .Ol.411 ) under the yoke. 
Readjustment ot engagement should not be requir•d throughout the lite ot the 
switch. 

RATCHET STOPPING SPRING • The ratchet stopping spring is provided to hold the 
wiper assembly in place while the armature pawl is being prepared tor the next 
step. 

Check the ratchet spring tension and position: Section E 

BANK - The bank is attached to the switch frame by two scr-s. The .mounting 
holes in the frame are slotted, providing adjustment or the bank position 
relative to the frame. 

Check the bank position relative to the frame Section F 

ARMATURE DRIVING SPRING - A coil type spring restores the armature when the 
magnet is de-energized, driving the wiper assembly. An adjustment screw and 
locknut are provided. The proper pressure required is specified on the switch 
adjustment sheets. 

Check the restoring spring pressure: Section G. 

INTERRUPTER SPRINGS - The interrupter springs are actuated by an anr. on the 
armature of the switch. To secure long, trouble-tree lite and correct operation 
of the switch, the contact pressures must be maintained and also the position or 
the armature in its stroke when the springs make or break contact. 

Check the tendon and gauging ot the interrupter springs: Section H 

OFF NORMAL SPRINGS - The otf-nor.mal springs are usually provided to open homing 
circuits when the wipers are on the 11th step. Th91 may, however, perform other 
!unctions. Adjustment of the ort~normal springs should insure good electrical 
contact on both make and break springs. 

Check th'tt of !-normal springs Section I. 
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LUBRICATION -· A.t'ter adjustment, the switch should be lubricated per Section J. 
The lubrication of th~ wiper bearing shaft specified in Section J-1 is usually 
sufficient for the life of the switch. For maintenance, a drop of lubricant 
(Spec. 5684) may be applied to the shaft at each end of the wiper assembly hub. 

SELF-INTERBUPTED SPEED TEST - An overall check on the adjustment of switches 
equipped with interrupter springs may be made by running the switch self
interrupted. If it does not operate smoothly, all adjustments should be reohecked 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. Tne rotary switch shall meet the general requirements specified in 
A-·100 :vhich are applicable. 

B - BR1JSH SPRINGS: 

1. The brush springs (wiper tenninal springs) shall be tensioned and 
curved so that with all pressure relieved, the ends shall be separated 
approximately 5/32 11 • When assembled in the wiper assembly the two 
springs shall lie flat against each at.her along the length visible 
fran the pawl side of the switch. 

C - WIPER .ASSEMBLY: 

1. The wiper assembly shall tum freely on its shaft. 

t!QI!: On 4, 5 and 6 level switches this requirement shall be 
met with the shaft support bracket firmly tensioned 
against the shoulder of the shaft. 

2. Each spring of a bridging or non-bridging wiper pair shall be tensioned 
to follow minimum l/Sn, maximum 5/32", measured at the tip when its 
opposing spring is deflected. This adjustment shall be met when one 
set of wipers are poait·ioned on the .fifth contact. 

3. The wiper pairs shall be aligned so that they pass onto the base of 
the brushes without excessive movement (1/64") to one side or the other. 

4. With the wipers rest.in~ on the bank contacts, there shall be a 
minimum clearance o.f' 1/32" between the wiper springs of adjacent 
wiper pairs. 

5. The indicator shall point to the line or raised portion on the indicator 
wheel corresponding to the bank contact on which the wipers are resting. 

!JQ!!: The triangle an the indicator wheel is the normal or hane 
poaition. 
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D - ARMATURE: 

1. The armature shall not bind on its bearings. 

2. The armature shall clear the heelpiece, and a .003" gauge shall be 
tight and a .0015" gauge shall be loose in the airline with the 
armature electrically operated. The armature shall be parallel to 
the heelpiece as gauged visually. 

3. The pawl shall not bind in its bearings. 

4. The pawl tip shall rest against the ratchet wheel with a pressure of 
1.30 grams minimum, 175 gr8Jil8 maximum with the armature in the unoperatea 
position. 

5. The edges of the pawl, along its lengt.he shall be parallel to the 
sides of the ratchet wheel, and the tip o! the pawl shall be parallel 
to the edge of the ratchet teeth as gauged by eye. 

6. The armature stopping teeth shall not project beyond either edge of the 
ratchet teeth by more than .01011 in any position allowed by play in the 
armature bearin~s, and the edge of the pawl shall project a minimum of 
1/64",maximum 3/64" beyond the wiper side of the ratchet teeth in any 
position allowed by play in the armature and pawl bearings. 

7. The wiper springs shall clear the armature and pawl a minimum 1/32" 
during rotation. 

8. (FOR MANUFACTURlNG CllLI). With the ratchet stopping spring held away 
!ran the ratchet and the armature in the unoperated position: 

NOTE: -

A.- With the play between the ratchet wheel and the 
armature stopping teeth taken up in the direction 
ot wiper rotation, the pawl shall not bind when 
it is lifted out of the ratchet teeth. 

B.- With the play taken up in the direction oppoeite to 
wiper rotation, there shall be a clearance (maximum 
.008") between the normally engaged surface of the 
stopping teeth and the ratchet teeth. 

The above requirement is met by selecting the correct shim 
{.006n, .01011, or .014") and placing it between the yoke and 
heelpiece. The thinnest suitable shim should be used to avoid 
interference between the stopping teeth and the top surface of 
the ratchet teeth as the armature restores. 

E - RATCHET STOPPING SPRING: 

l. The ratchet stopping spring shall be tensioned to have a pressure 
against the ratchet wheel or 75 grw mininnllll to 125 grams maximum 
measured at the tip o! the spring. 

. """ ,..,, ... AUTOMATIC ELECmtlC COMPANY o.,_ _____ .... ,._ __ .,.. ______ ""'I 
CHICAGO, u .•. A. t I I PJCE 4 OF 9 

.A-163 

TCI Library  www.telephonecollectors.info 



2. With the armature in the un.operated position the ratchet stopping 
spring shall clear the armature and pawl a minimum 1/32 11 • 

3. With the play between the pawl and the ratchet wheel taken up in the 
direction opposite to wiper rotation and the annature in the unoperated 
position, there shall be perceptible to .00311 maximum clearance between 
the spring tip and the radial surface of the ratchet tooth. 

4. The tip of the ratchet stopping spring shall project a minimum 1/6411 

beyond the wiper side of the ratchet wheel and shall be parallel to 
the edge of the ratchet teeth as gauged by eye. 

5. The wiper springs shall clear the ratchet stopping spring a minimum 
1/32" during rotation. 

F - BANK ALI~NT: 

l. The flat tips of the bridging wipers shall be approximately centered on 
the bank contacts and the edge of non-bridging wipers shall lie on the 
center third of the contact. 

NOTE: The above requirement is an adjustment of the bank position. 

G - ARMATURE DRIVING SPRING: 

1. The armature driving spring pressure shall be adjusted in accordance 
with the associated .switch adjustment sheet. 

2. The armature shall canpletely restore !ran the operated position when 
retarded by hand and allowed to restore slowly on any step. 

H - IN'mRRlJPl'ER SPRINGS: 

1. With the armaturq electrically operated, the portion of the armature 
arm which actuates the spring bushing shall be parallel to the frame as 
gauged by eye and shall clear the frame a .minimum .01on. The spring 
buffer shall be perpendicular to the armature spring and ahall not 
project Jlll.)re than ,005" beyond the edge of the armature am. 

2. Contacts shall not be out of alignment {judged visually) by more than 
4CJI, ot their base diameter. 

3. The interrupter contact springs shall be gauged as specified in the 
associated switch adjustment sheet by inserting a gauge of the proper 
value between the armature and the coil core. lbless otherwise specified 
on the switch adjustment sheet a variation !ran the values specified of 
plus or minus .001" shall be allowed for inspection. 

l!O!S: The break spring shall be adjusted after gauging to give 
maldmua unif'om speed on the voltage for which the switch 
u to be used. 
It there are two sets of interrupter springs, when speed
teating the switch, adjust the outer set of interrupter 
springs to give m&ld.DDUD. uni.tom speed on the voltage for 
which the switch is to be used. 
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4. Break springs shall have a contact pressure or 275 grams minimum, 
400 grams maximum. (When there are two sets of rotary-interrupter 
break springs, each set shall have 150 grams minimum, 200 grams 
maximum contact pressure) • 

5. There shall be a minimum ot .OQ2n di.f'f'erence between the "break• and 
11.make 11 bauging of any break-make canbination. 

6. Both contacts of a pair shall make or break within .002• of each other 
as gauged visually. 

7. Contact gap on make or break springs shall be .oosn minimum. 

I - OFF-NORMAL SPRINGS: 

1. The of1'-no:nnal spring assembly shall be approximately parallel to the 
surface 01' the switch frame to which the wiper shaft is mounted. 

2. The apex 01' the V form of the main lever spring shall apprbximately 
line up with the center line of the of f-no:nnal actuating lobe of the 
indicator wheel on the llth step and the edge nearest the wiper springs 
shall not be closer than 1/32" to the edge of the lobe. The V form 
shall clear the lobe on the 10th and 1st steps by a minimum of .01on 
in any position permitted by play in the wiper assembly. 

3. The wiper springs shall clear the off-no:nnal springs a minimum 1/32" 
during rotation. 

4. 'The apex of the V form of the main lever shall be approximately 
parallel to the wiper shaft. 

5. There shall be perceptible clearance between the V form of the main 
spring and the indicator wheel on steps 1 to 10. 

6. (a) Break springs shall have a total contact pressure of minimum 35 
grams, maximum 50 grams as measured between the form or buffer and the 
contact at a point nearest the form or buffer. 

{b) Make springs shall have a minimum total contact pressure of JO 
grams, 15 grams for each contact of a pair, measured at the ends of 
the make spring. 

(c) Where a lever spring has make contacts only it shall be tensioned 
against the preceding lever spring or stop spring with a pressure of 
minimum 25 grams, maximum 35 grams. 

7. Make and break springs shall have a minimum contact separation of .008 11 • 

8. Both contacts of a pair shall make or break within .00211 of each other 
as gauged visually. 

9. In combinations where the second pair of springs are break springs, the 
buffer of the aecond lever spring shall clear the first lever spring by 
mini.mum perceptible, maximum .00311 when the combination is not operated 
by the actuating arm. 
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J - UJBRICATION: 

1. The undercut portion of the wiper shaft shall be canpletely filled with 
ilNG 3a grease. A small port.ion of grease shall be applied to the end of 
the shaft opposite to the mount.ing hub before the shaft is assembled 
.into the hub. 

fil!!!_; Wiper shafts are lubricated for the life of the wiper assembly. 
The shaft need be relubricated artiy when replac.ing wiper 
assemblies. 

2. cne dip of Lubricant (Spec. 5684) shail. be distributed to each of the 
yoke bearings. 

~: cne dip of oil is def.ined as the amount of oil retained by a 114 
Artist's Sable Rigger Brush after being dipped .into the oil to 
a dept of approximately 3/8" and then scraped on the edge of the 
conta.iner to remove the surplus oil. 

J. cne dip of Lubricant (Spec. 5684) shall be applied to the pawl bearing 
v1here the pawl and pawl bearing pin contact the armatur'!. 

4. Two dips of Switch Lubricant (Spec. 5232) Grade C shall be applied to 
the ratchet teeth with the wiper assembly rotating to distribute the 
lubricant. 

5. A small amount of Lubricant (Spec. 5684) shall be applied to the 
interrupter spring buffer and to the off-normAl lobes of the indicator 
wheel. 

6. The wipers and bank shall be lubricated (shop see section below) by 
distributing one dip of watch oil (Spec. 5228) between the wiper tips 
of one end of six pairs of wiper springs. All ends of the wiper springs 
shall be lubricated; i.e., A six-lavel wiper assembly would require 
three dips of oil, one for each end. Rotate the wipers after lubri
cating to distribute the &il on the bank. 

7. !he-~J.§h aprings shall be lubricated as follows: With the wipers 
resting on the 1st contact, watch oil (Spec. 5228) shall be applied 
to each wiper at sane spot which will contact the brush spring. use 
one dip for three pairs of wipers. This proceedure shall be repeated 
with the other wiper tips on the bank. For example: A six-level 
switch would require six dips. 

8 Excessive oil shall not be allowed to remain on any surface. 

K - MANUFACTURING LUBRICATICN AND ADJUS'l'MF.llT INFORMATIOO CfiLY: 

1. Before mounting the bank assembly to the switch bot.h sides ot all bank 
contacts shall be lubricated with Nye•s watch oil. Apply one dip of 
oil to both sides ot one level ot contacts; i.e., A three-level bank 
would require three dips of oil, one for each level. 

2. Run all switches self-interrupted on the voltage for which they are to 
be used tor JO minutes minimum after canpleting lubrication. .Rea<ijust 
and relubricate if necessary. 

JVB:SS 
• Ul'I. I"""" 

AUTOMATIC ELECTRIC COMPANY ll----.---..---.... 1----------1 
CHICAGO. u. s. A. < I I PAGE 7 OF 9 

A-16.3 

TCI Library  www.telephonecollectors.info 



LUBRICATION CHART FOR TYPE 44 ROTARY SWITCHES 

WBRICATIOI SHALL Bl AS P'OU.OWS1 

1. THE 1JIDDCUT PalTIOK OF THE WIPER SHAFT SRAIJ, BE CO?.lJ>LE'IELI FILLED WITH ANG )A 
GREASE. A SIALL PORTION OF GREASE SHAU. BE APPLIED TO THE !ND OF THE SHAFT 
OPPOSITE TO THE llOUllTING llJB BEFORE THE SHI.FT IS AS5mBLED I~"l'O THE HUB. 

NOTE t WIPm SHAFTS ARE WlllIC'-TED FOR THE LIFE OF THE WIPER ASSDlBLI. 
THE SHAn NEED BE RELUBRI<:.I TED ONLY WHEN REPLACING WIPER 
ASSDIBLIF.S. 

2. ONE DIP or WBRICANT (SPEC. S684) SHALL BE DIS'JBIBUTED TO EA CH OF THE YOKE 
BEARDIGS. 

NO'l'lt ONE DIP OF OIL IS DEFINED AS THE AllOUIT or OIL RETAINED BT A 
#4 ARTIST'S SABLE RIGGD BRUSH AFTER BEING DIPPED INTO THE 
OIL TO A DEPT or APPROIDIATELY J/8• AND THEN SCRAPED ON THE 
EOOE OF THE OON'l'AIN!Jl TO RDIOVE THE SURPLUS OIL. 

3. ONE DIP OF LUBRICANT (SPEC. S684) SHALL BE 01.STRIBUTEOTO THE PAWL BEARING WHERE 
THE· PAWL AND PAWL BEARING PIN CONT#CT THE ARllATURE, ANO TO THE P,\WL SPRIN6 
ANO PAWL ~PAIN6 ANCHOR PIN 

4. 'l'ft'O DIPS OF S1'ITCR LUBRICANI' (SPEC. $232 GRADE C) SHAU. BE APPLIED TO THE 
RA '!CHET TEETH WITH THE WIPER ASSDIBLI ROTA TING TO DISTRIBUTE THE LUBRICANT. 

s. A SlU. .AKOUNT or LUlllICAtft' (SPEC. S68h) SHALL Bl APPLIED TO THE INTERRUP'l'm 
SPRIIG BOWER AND TO THE On'-RORllAL IDBF3 or Tiii DDICA'IOR WHEEL. 

DR CHI< 
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6. THE WIPERS AND Bll'JK SHALL BE LUBRICATED (SHOP SEE SECTIQ,\l BELOll) BI 
DISTRIBU'l'Il~G ONE DIP OF WATCH OIL (SPEC. 5228) BETiiEEN THE WIPER TrPS 
OF ON£ END OF sn PAIRS OF J.IPER SPRlNGS. ALL &'WS OF THE W:O-.t.R SPRINGS 
SHALL BE LUaRICAT:J>. I.E •• A Sll-LEVU. ii!PE!l ASStkBLI WOULD REQUIRE TllUi 
DI.PS OF OIL. ONE .f'OR EALH urn. ROTA.Tt;'lHE \'JIPERS AFTER LUBRlCA.NTLNG TO 
DISTRIDll'T6 THE on. 01'1 rm; BANI. 

7. THE BRUSH SPRINGS SHALL & LU.l:iRI~.ATED AS FOLLOWS1 Yi.CTH TH£ WIPLBS Rt;STDiG 
JM T& lST CJNTACT. ViATCH OIL (SP&.. 5228) SHALL BE APPLUD TO EAC.H liIP~I 
AT ~ME SPOT ViHICH ~ILL CONTAC.T THE BROOH SPRING. tl5}!; ONE DIP FOR TllREI 
PAIRS OF WIPtRS. THIS PHJC~DURE bHALL EE liPEATtD WITH THE JTHER WIPER 
TIPS ON Tllli BANK. FOR EXAKPLI:;: A Sil-LEVEL SWITCH WOULD RF.QUIRE Sll DIPS. 

8. UCJ:S.SIVE OIL SHALL NOT :& ALLOWED TO ~A.IN ON AMY SURFACE. 

9. SWITCH ~HOULD .BF. KEPr CLEAtl AND WELL LUBRICATED. INSPECT ACCORDING TO 
SCHJWULE fil:L0\'1 AND ADD LUBRICA!'IT OR CLEAN AND RELUBRitATE AS NECESSARY. 

A. BEFORE PlJrTING IN SERVICE. 

B. AFT~.R ioo.ooo THIRD ~VOLUTIOIS OR THm;E KOITHS. WHICHEVER IS FIBST. 

c. AFri.R 500.000 THIRD RBVOLUTI:lNS OR SIX MONTHS. i'ffiICH£V.l!:R IS FIRST. 

D. .AITER EACH ADD IT ION AL 1. ooo. 000 THIRD REVOLUTIONS OR SIX 11.!JNTHS 1'1HICH 
EThR IS MOST FHEQUE.HT. 

LUBRICATI:JN FOR MANUFACTURING ONLY1 

1. BE.'FORE MOUNTING THE BANK ASSEMBLY TO l'!lli SWI'l'CH OOTH SIDLS OF ALL ~~IC 
COtt'TACTS SHALL BE LUBiUCATED WITH NYE'S WATCH OIL. APPLY ONE DIP OF T& OIL 
TO HOTH SIDES OF ONK LEVEL OF CONTACTSJ I.E. A T~vtL BANK WOULL W:.QUIRE 
THm.E DIPS OF OIL. ONE FOR EACH Ll!.'VEL. 

2. HUN ALL SWITCHES SELF-INTERRUPl'ED OI THE VOLTAGE 1''0R WHICH THEY AR£ TO ~ 
U&D FOR 30 »D~lll'ES llIN!Jiill AFT!:.R CO»PL£TING LUBRICATION. &.ADJtl>T AID 
RF.LU3RIC.i'l'E. IF NE.CESSARY. 
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STAIIDARD ADJUSTMENT 
FOR 

TYPE 44 ROT.ARY SWITCH 

INTRODUCTION 

The Type 44 Rotary Switch is a stepping switch whose operating m&gnet may be 
remotely controlled, or whose wipers may be stepped automatically over the bank 
contacts by interrupting the magnet circuit through a pair of interrupter springs 
actuated by the armature. The switch has triple-ended wipers which are rotated 
in one direction only over a bank of contacts arranged in an arc of a circle. 

The contact bank has 10 points, and may have f'rom one to six levels. The wipers 
may be bridging or non-bridging; the bridging wipers are so called because they 
are arranged to ''bridge" between adjacent contacts as they move over the bank. 
The bank is provided with an 11th contact opposite the brush springs in the normal 
{home) position on bridgin1 levels. One end of the bridging wiper passes over 
this contact while another passes over the brush springs, avoiding interruption 
to the bridging action that would otherwise occur. 

Of'f noraal springs, actuated by a lobe on the indicator wheel of the wiper 
assembly on the 11th step, can be provided for use in homing or external c1reu.1ts. 

The Type 44 Rotary Switch is of the indirect drive type; i.e., the wipers are 
advanced during release of the armature rather than during its operation. When 
the coil is magnetized it attracts the armature {causing the pawl to move into 
engagement with the next ratchet tooth), compresses the coil type driving spring 
so as to store mechanical energy, and operates the contact springs which are used 
as interrupter springs during automatic hunting. Durine; operation of the annature 
the ratchet wheel and wiper assembly are held in position by a detent spring. 
Demagnetization of the coil allows the driving spring to exert force through the 
pawl on the ratchet tooth, sad thus move the wiper assembly forward one step to 
the next set of bank contacts. 

ROUTINE INSPECTION 

The Type 44 Rotary Switch should be inspected, and adjusted if necessary, accord
ing to the following procedure. 

BRUSH SPRINGS - The brush springs, which are part of the bank assembly, should 
rest against the inner hub of the wipers with sufficient tension to insure good 
electrical contact as the wiper assembly rotates. 

Check the brush spring tension. Section B. 

In general, the brush springs will not require readjustment during the life of the 
switch. If it does become necessary to readjust them the switch assembly must be 
removed from the bank by loosening the bank mounting screws {two). 

Extreme care should be taken when reassembling the switch so as to avoid damage 
to the brushes and wipers. 
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WIPERS - The wipers should have sufficient tension to insure good electrical 
contact with the bank contacts and should be aligned so as to pass on to the 
base of the brushes without excessive sidewise movement. 

Check the wiper spring alignment and tension: Section c. 

ARMATURE - When the a:rmature is operated, the pawl is positioned in the next 
tooth of the ratchet wheel. A coil type spring restores the armature when the 
magnet is de-energized, rotating the wiper assembly one contact, after which 
the stopping teeth on the annature engage the ratchet wheel teeth. For proper 
operation there must be no binds in the armature assembly. 

Check the armature airline: Section D-2. 
Check the pawl spring tension: Section D-6. 

Check the stopping teeth engagement: Section D-8. The stopping teeth engagement 
is adjusted by placing the correct shim (.006", .010 11 or .014") under the yoke. 
Readjustment of engagement should not be required throughout the life of the 
switch. 

RATCHET STOPPING SPRING - The ratchet stopping spring is provided to hold the 
wiper assembly in place while the armature pawl is being prepared for the next 
step. 

Check the ratchet spring tension and position: Section E. 

BANK - The bank is attached to the switch frame by two screws. The mounting 
iiOle's in the frame are slotted, providing adjustment of the bank. position 
relative to the frame. 

Check the bank position re la ti ve to the frame: Section F. 

ARMATURE DRIVING SPRING - A coil type spring restores the armature when the 
magnet is de-energized, driving the wiper assembly. An adjustment screw and 
locknut are provided. The proper pressure required is specified on the switch 
adjustment sheets. 

Check the restoring spring pressure: Section G. 

INTERRUPI'ER SPRINGS - The interrupter springs are actuated by an arm on the 
armature of the switch. To secure long, trouble-free life and correct operation 
of the switch, the contact pressures must be maintained and also the position of 
the armature in its stroke when the springs make or break contact. 

Check the tension and gauging of the interrupter springs: Section H. 

OFF-NORMAL SPRINGS - The off-normal springs are usua.:l.ly provided to open homing 
circuits when the wipers are on the 11th step. They may, however, perform other 
:f'unctions. .Adjustment of the off-nonnal springs should insure good electrical 
contact on both make and break springs. 

Check the off-normal springs: Section I. 
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LUBRICATION - After adjustment, the switch should be lubricated per Section J. 
The lubrication of the wiper bearing shaft specified in Section J-1 is usually 
sufficient for the life of the switch. For maintenance, a drop of lubricant 
(Spec. 5684) may be applied to the shaft at each end of the wiper assembly hub. 

SELF-INTERRUPTED SPEED TEST - An overall check on the adjustment of switches 
equipped with interrupter springs may be made by running the switch self
interrupted. If it does not operate smoothly, all adjustments should be rechecked. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The rotary switch shall meet general requirements specified in A-100 
which are applicable. 

B - BRUSH SPRINGS: 

1. The brush springs (wiper terminal springs) shall be tensioned and curved 
so that with all pressure relieved, the ends shall be separated approx
imately 5/32". When assembled in the wiper assembly the two springs 
shall lie flat against each other along the length visible from the pawl 
side of the switch. 

C - WIPER ASSEMBLY: 

1. The wiper assembly·shall turn freely on its shaft. 

2. 

3. 

4. 

5. 

NOTE: On 4, 5 and 6 level switches this requirement shall 
be met with the shaft support bracket firmly tensioned 
against the shoulder of the shaft. 

Each spring of a bridging or non-bridging wiper pair shall be tensioned 
to follow minimum 1/8", maximum 5/32", measured at the tip when its 
opposing spring is deflected. This adjustment shall be met when one 
set of wipers are positioned on the fifth contact. 

The wiper pairs shall be aligned so that they pass onto the base of 
the brushes without excessive movement (1/64 11 ) to one side or the other. 

With the wipers resting on the bank contacts, there shall be a minimum 
clearance of 1/32" between the wiper springs of adjacent wiper pairs. 

The indicator shall point to the line or raised portion on the indicator 
wheel corresponding to the bank contact on which the wipers are resting. 

NOTE: The triangle on the indicator wheel is the normal or 
home position. 

I 
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l. The armature shall not bind on its bearings. 

.2. The armature shall clear the heelpiece, and a .003 11 gauge shall be 
tight and a .0015" gauge shall be looH in the airline with the armature 
electric&l.ljr operated. The armature shall be parallel to the heelpiece 
as ·gauged visually. 

3. The pawl shall not bind in its bearings. 

4. The pavl tip shall rest againet the ratchet wheel with a pressure of 
130 grams minimum, 175 grams maximum with the a:mature in the unoperated 
position. 

5. The edge of the p&wl, &long its .J.ength, shall be parallel to the sides 
of the ratchet wheel, and the tip of the pawl sh&l.l be parallel to the 
edge of the ratchet teeth as gauged by eye. 

6. The armature stopping teeth sh&ll not project beyond either edge of the 
ratchet teeth by more than .OlO" in any position allowed by play in the 
a.rmature bearings and the edge of the pawl shall project a minimum of 
l/64"1 maximum 3fo4" beyon4 the viper side of the ratchet teeth in any 
position al.loved by pl~ in the armature and pawl bearings. 

7. The viper 11>rings shall clear the armature and pawl a minimum 1/32" 
durina rotation. 

8. (FOR MA1'UP'AC'l'UJUNG 01'LY). With the ratchet stopping spring held away 
from the ratchet and the armature in the unoperated position: 

1'0TE: -

A.- With the p~ between the ratchet wheel and the 
&l"'ll&ture stopping teeth ta.ken up in the direction 
of viper rotation, the pawl shall not bind when 
it is lifted out of the ratchet teeth. 

B.,. With the pl~ ta.ken up in the direction opposite 
to viper rotation, there shall be a clearance 
(ms.ximum • oo8") between the normally engaged 
surface of the stopping teeth and the ratchet 
teeth. 

The above requirement is met by selecting the correct 
shim (.006 11 , .OlO", or .014") and placing it between 
the yoke and heelpiece. The thinest suitable shim 
should be used to avoid interference between the 
stopping teeth and the top surface of the ratchet 
teeth as the armature restores. 

E - RATCHET STOPPIBG SPRING: 

1. The ratchet stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of 75 grams :minimum to 125 grams maximum measured at 
the tip of the spring. 
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2. With the armature in the unoperated position the ratchet stopping spring 
shall clear the armature and pawl a minimum 1/32". 

3. With the play between the pawl and the ratchet wheel taken up in the 
direction opposite to wiper rotation and the armature in the unoperated 
position, there shall be perceptible to .003" maximum clearance between 
the spring tip and the radial surface of the ratchet tooth. 

4. The tip of the ratchet stopping spring shall project a minimum 1/64" 
beyond the wiper side of the ratchet wheel and shall be parallel to the 
edge of the ratchet teeth as gs.used by eye. 

5. The wiper springs shall clear the ratchet stopping spring a minimum 1/32" 
during rotation. 

F - BANK ALIGNMENT: 

1. The flat tips of the bridging wipers shall be approximately centered on 
the bank contacts and the edge of non-bridging wipers shall lie on the 
center third of the contact. 

NOTE: The above requirement is an adjustment of the bank position. 

G - ARMATURE DRIVING SPRING: 

1. The armature driving spring pressure shall be adjusted in accordance with 
the associated switch adjustment sheet. 

2. The a:nnature shall completely restore from the operated position when 
retarded by hand and allowed to restore slowly on any step. 

H - INTERRUPl'ER SPRINGS: 

1. With the armature electrically operated, the portion of the armature arm 
which actuates the spring bushing shall be parallel to the :frame as gauged 
by eye and shall clear the frame a mininrum • 010". The spring buffer shall 
be perpendicular to the armature spring and shall not project more than 
.005 11 beyond the edge of the armature arm. 

2. Contacts shall not be out of alignment {judged visually) by more than 4~ 
of their base diameter. 

3. The interrupter contact springs shall be gauged as specified in the 
associated switch adjustment sheet by inserting a gauge of the proper 
value between the armature and the coil core. Unless otherwise specified 
on the switch adjustment sheet a variation from the values specified of' 
plus or minus .001 11 shall be allowed for inspection. 

NOTE: The break spring shall be adjusted after gauging to give 
maximum unifo:nn speed on the voltage for which the switch 
is to be used. 
If there are two sets of interrupter springs, when speed
testing the switch, adjust the outer set of interrupter 
springs to give maximum uniform speed on the voltage for 
which the switch is to be used. 
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4. Break springs shall have a contact pressure of 275 grams minimum, 400 
grams maximum. (When there are two sets of rotary-interrupter break 
springs, each set shall have 150 grams minimum, 200 grama me.ximum 
contact pressure). 

5. There shall be a minimum of .002" difference between the "break" and 
"make" gauging of any break-make combination. 

6. Both contacts of a pair shall make or break within .002" of each other 
as gauged visually. 

7. Contact gap on make or break springs shall be • 008" minimum. 

I - OFF-NORMAL SPRillJS: 

l. 

NOTE l: Break combinations are defined as those combinations 
which are open when the switch is in the "home• position. 

JIO'm 2: Make combinations are defined as those combinations 
which are closed when the switch is in the "home" position. 

The off-normal spring assembly 1hall be appro:xim.ately parallel to the 
surface of the switch frame to which the wiper sh&tt is mounted • 

2. The apex of the V form of the main lever spring sha.ll approximately 
line up with the center line of the o:ft-no1"9&1 actuating lobe o:r the 
indicator wheel on the llth step and the edge nearest the wiper springs 
shall not be closer than 1/32" to the edge of the lobe. The V form 
shall clear the lobe on the 10th and lat steps b;r & ainillum o:r • 010" in 
any position permitted by pley- in the wiper assembly. 

3. The wiper springs shall cl.ear off-normal springs a minimum 1/32" during 
rotation. 

4. The apex of the V form of the main lever shall be approximately parallel 
to the wiper shaft. 

5. There shall be perceptible clearance between the V tom ot the main 
spring and the indicator wheel on steps l to 10. 

6. (a) Break springs shall have a total contact pressure of-minimum 35 
grams, ma.x1mum 50 grams as measured between the to rm or buffer 
and the contact at a point nearest the form or buffer. 

(b) Make springs shall have a minimum total contact pressure of 30 
grams, 15 grams for each contact or a pair, measured at the ends 
or the make springs. 

( c ) Where a lever spring has make contacts only it shall be tensioned 
against the preceding lever spring or stop spring with a pressure 
of minimum 25 grams, maximum 35 grams. 
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7. Make and break springs shall have a minimwn contact separation of • 008". 

8. Both contacts of a pair shall make or break. within .00211 of each other 
as gauged visually. 

9. In combinations where the second pair of springs are break springs, the 
buffer of the second lever spring shall clear the first lever spring by 
minimum perceptible, maximum .003" when the combination is not operated 
by the actuating arm. 

J - LUBRICATION: 

1. The undercut portion of the wiper shaft shall be completely filled with 
Plastic Petroleum grease (Spec. 5694). A small portion of grease shall 
be applied to the end of the shaft opposite to the mounting hub before 
the shaft is assembled into the hub. 

2. 

NOTE: Wiper shafts are lubricated for the life of the wiper 
assembly. The shaft need be relubricated only when 
replacing wiper assemblies. 

One dip of Lubricant (Spec. 5684) shall be distributed to each of the 
yoke bearings. 

NOTE: One dip of oil is defined as the amount of oil retained 
by a #4 Artist's Sable Rigger Brush after being dipped 
into the oil to a dept of approximately 3/8" and then 
scraped on the edge of the container to remove the 
surplus oil. 

3. One dip of Lubricant (Spec. 5684) shall be applied to the pawl bearing 
where the pawl and pawl bearing pin contact the armature. 

4. Two dips of Switch Lubricant (Spec. 5232) Grade C shall be applied to 
the ratchet teeth with the wiper assembly rotating to distribute the 
lubricant. 

5. A small amount of Lubricant (Spec. 5684) shall be applied to the 
interrupter spring buffer and to the off-normal lobes of the indicator 
wheel. 

6. The wipers and bank shall be lubricated (shop see section below) by 
distributing one dip of watch oil {Spec. 5228) between the wiper tips 
of one end of six pairs of wiper springs. All ends of the wiper springs 
shall be lubricated; i.e., six-level wiper assemblies would require three 
dips of oil, one for each end. Rotate the wipers after lubricating to 
distribute the oil on the bank. 

7. The brush springs shall be lubricated as follows: With the wipers 
resting on the 1st contact, watch oil (Spec. 5228) shall be applied to 
each wiper at some spot which will contact the brush spring. Use one 
dip for three pairs of wipers. This procedure shall be repeated with 
the other wiper tips on the bank. For example: A six-level switch 
would require six dips. 
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8. Excessive oil shall not be allowed to remain on any surface. 

K - MABUJ'AC'l.WnlG LUBRICATION Alm ADJUSTMENT ID'ORMATIOB OILY: 

1. Before mounting the bank a.ssemb~ to the .switch both sides of all bank 
contacts shall be lubricated with Nye's watch oil. Apply one dip of 011 
to both sides of one level of contacts; 1. e., three-level banks woul.d 
require three dips of oil, one for each level. 

2. Run all switches self-interrupted on the voltage for which they are to 
be used for 30 minutes minimum after completing lubrication. Readjust 
end relubricate if necessary. 

JVB:ss 
RETYPED BY: mvr 
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LUBRICATION CHART FOR TYPE 44 ROTARY SWITCHES 

LUBRICATION SHALL BE AS FOU..OWS: 
1. THE UNDERCUT PORTION OF THE WIPER SHAFI' SHALL BE COMPLETELY FILLED WITH PLASTIC 

PETROLEUM GREASE (SPEC. 5694). A SMALL PORTION OF GREASE SHALL BE APPLIED TO 
THE END OF THE SHAFT OPPOSITE TO THE MOUNTING HUB BEFORE THE SHAFT IS ASSEMBLED 
INTO THE HUB. 

NOTE: WIPER SHAFTS ARE LUBRICPTED FOR THE LIFE OF THE WIPER ASSEMBLY. 
THE SHAFT NEED BE RELUBRIC.ATED ONLY WHEN REPLACING WIPER 
ASSEMBLIES. 

2. ONE DIP OF WBRICANT (SPEC. 5684) SHALL BE DIS'lRIBUTED TO EACH OF THE YOKE 
BEARINGS. 

NOTEr ONE DIP OF OIL rs DEFINED AS THE AMOUVT OF OIL RETAINED BY A 
#4 ARTIST'S SABLE RIGGER BRUSH AFTER BEING DIPPED INTO THE 
OIL TO A DEPT OF APPROXIMATELY J/8" AND THEN SCRAPED ON THE 
EOOE OF THE roN'11AINER TO REliOVE THE SURPLUS OIL • 

.3. ONE DIP OF LUBRICANT (SPEC. 5684) SHALL BE DISTRIBUTEDTO THE PAW'L BEARING WHERE 
THE PA"L AND PAWL BEARING PIN CONTftCT THE ARMATURE, AND TO THE PAWL ~PRING 
AND PAWL SPRINC:7 ANCHOR PIW 

4. 'JV:O DIPS OF S'\\1TCH LUBRICM!T (SPEC. 5232 GRADE C) SHALL BE APPLIED TO THE 
RATCHET TEETH "'ITH THE WIPER ASSElil:BLY ROTATING TO DISTRIBUTE THE LUBRICANT. 

5. A Si!.AIL AMOUNT OF LUBRICANT (SPEC. 5684) SHALL BE APPLIED TO THE INTERP.UPml 
SPRING BUFFER AND TO THE OFF-NORMAL LOBES OF THE INDICA 'roR WHEEL. 

DR CHI< 
AUTOMATIC E.LtC.TRIC COMPAN o 

Nor1 hlake' Ill. u .S.A ~ 1----...-------'--s-HE_ET_ .... 9_o_F_l_O_. A· f ~3 

TCI Library  www.telephonecollectors.info 



60 THE WIPERS A:rn dAi~K SHALL BE LUBlUCATED (~HO? SEE SECTION Bl:.LOV.) BI 
DISTiUBLlTiiiG ONE DIP JF WATCn OIL (SPLC. $228) BETViEEN THE WIPER T rPS 
OF ON£ F..ND OF sn PAIRS OF 'ltIPER SPRINGS. ALL f.NDS OF THE WIPLR SPRINGS 
SHALL BE LUaRICA.T!!;D, I.E., A Sll-LEV!i.L 1i'1PE!t ASSU.BLI WOULD REQUIRE THREE 
DIR.> OF JIL, ONt 1''0it hALH E.ND. .ROTATJ:; '!HE ~'JIPERS AFTER LUBlUCANTING TO 
DISTRI.i::li.J'T.J:; TH1 OD. 0:-l TIDe; BANI. 

7o THE BRUSH SPRINGS SHALL & LUBRlCiATfil> AS FOLLOWS1 Yi.ITH Tlli; WIPt.RS &;STING 
JN Tllli lST CJNTA(;T, WATCH OIL (SPJ:;C • .5226) SHALL BE APPLI.t!:D TO EAC.H liIPhR 
AT t-f.J~lli SPOT i~lUCH fi.ILL CONTAC.T THB BRUSH SPRING. us:; om; DIP FOR THREE 
PAIRS OF WIPl:..RS. THIS PHJC~DURE SHALL EE &;PEATI:;D WITH THE .)THER 11IPER 
TIPS ON THE BA..~K. FOR EXAlfPIJ:;: A SIX-LEVEL SWITCH WOULD REQUIRE Sll DIPS. 

8. 1:..XC!:SSIVE OIL SHALL NOT & ALLOWED TO RU!Aill ON ANY SURFACE. 

9o SWITCH ~HOULD BE KEPT CLEAN AND 1JiELL LUBRICATED. INSPF.CT ACCORDING TO 
SCHEDULE Bt:LJV! AND ADD LUBRICANT OR CLEAN AND RELUBRICATE AS NEC~ARI. 

~ ~ ' 

A. BEFORE Pt1l'TING IN SERVICE. 

B. AFTc .. R 100,000 THIRD R:;VOLUTIOHS OR THRb:E MONTHS, YiHICHEVER IS FIRST. 

C0 AFTiR $00,000 THIRD REVOLUTIJNS OR SIX MONTHS, WHICHk.V~R IS FIRST. 

D. AFTER ~ACH ADDITIONAL 1,000,000 THIRD REVOLUTIONS C>R Sll MDNTHS 1.'1HICH 
EV't.R I.S MOST FREQUENT. 

LUBRICA.TIJN FOR MANUFACTURING ONLY1 

1. BEFORE .MOUNTING THE BANK ASSE!.!BLY TO Tflli SWI'I'CH OOTH SI.C:..S OF ALL BA.'~K 
CONTACTS SHALL m; LUBnICAT'lD WITH NYE'S ViATCH OIL. APPLY ONE DIP OF TH:. OIL 
TO BOTH SIDES OF ON!!: L£.V11 OF CONTACTSJ I.E. A THRi:..l!;-LEV1L BANK WOULD Rt.QUIRE 
THfil.S DIPS OF OIL, uNE FOR EACH Ll.'VEL. 

20 HUN ALL SWITCHES SELF-L~TERRUPTED OH THE VOLTAGE FOR WHICH THEY AR£ TO ~ 
US1D FOR 30 MDHrl'ES MIN.UllUM AFTi:.R COMPLETING LUBiUCATION. &.ADJlJ.5T AND 
RE..LU3rtIC~T£ IF N.E.C1'.SSARY. 

AUTOMATIC ELECTRIC COMPANY ~ ._ _________ .,.u_"· _ __.l._"_""''--t 
Northlake, Ill. U.S.A. ~ I I A· r 63 SHL£TS 10 OF 10 
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STANDARD ADJUSTMENT 
FOR 

TYPE 44 ROTARY SWITCH 

INTRODUCTION 

ISSUE: :/tr 
DATE: 9-21-62 
APPROVALS: dl!ri jj 

VolV '( y.it-11"' 

The ~'ype 44 Rotary Switch is a stepping switch whose operating magnet may be 
remotely controlled, or whose wipers may be stepped automatically over the bank 
contacts by interrupting the magnet circuit through a pair of interrupter springs 
actuated by the armature. The switch has triple-ended wipers which are rotated 
in one direction only over a bank of contacts arranged in an arc of a circle. 

~ Th" contact bank has 10 or ll points, and may have from one to six levels. The 
t- wipers may be bridging or non-bridging; the bridging wipers are so called because 
"' they are arranged to "bridge" between adjacent contacts as they move over the bank. 

The bank is provided with an llth contact opposite the brush springs in the normal 
(home) position on bridging levels. One end of the bridging wiper passes over 
this contact while another passes over the brush springs, avoiding interruption 
to the bridging action that would otherwise occur. 

Off normal springs, actuated by a lobe on the indicator wheel of the wiper assembly 
~--ii=----1 on the llth step, can be provided for use in homing or external circuits. 

The Type 44 Rotary Switch is of the indirect drive type; i.e., the wipers are 
advanced during release of the armature rather than during its operation. When 
the coil is magnetized it attracts the armature (causing the pawl to move into 
engagement with the next ratchet tooth), compresses the coil type driving spring 
so as to store mechanical energy, and operates the contact springs which are used 
as interrupter springs during automatic hunting. During operation of the armature 
the ratchet wheel and wiper assembly are held in position by a detent spring. 
Demagnetization of the coil allows the driving spring to exert force through the 
pawl on the ratchet tooth, and thus move the wiper assembly forward one step to 
the next set of bank contacts. 

ROUTINE INSPECTION 

The Type 44 Rotary Switch should be inspected, and adjusted if necessary, according 
to the following procedure. 

BRUSH SPRINGS - The brush springs, which are part of the bank assembly, should 
rest against the inner hub of the wipers with sufficient tension to insure good 
electrical contact as the wiper assembly rotates. 

Check the brush spring tension: Paragraph 2. 

In general, the brush springs will not require readjustment during the life of the 
switch. If it does become necessary to readjust them the switch assembly must be 
removed from the bank by loosening the bank mounting screws (two). 

Extreme care should be ta.ken when reassembling the switch so as to avoid damage 
to the brushes and wipers. 

I AUTOMATIC* ELECTRIC I SHEET 1 OF 7 
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WIPERS - The wipers should have sufficient tension to insure good electrical contact 
with the bank contacts and should be aligned so as to pass on to the base of the 
brushes without excessive sidewise movement. 

Check the wiper spring alignment and tension: Paragraph 3. 

ARMATURE - When the armature is operated, the pawl is positioned in the next tooth 
of the ratchet wheel. A coil type spring restores the armature when the magnet is 
de-energized, rotating the wiper assembly one contact, after which the stopping teeth 
on the armature engage the ratchet wheel teeth. For proper operation there nrust be 
no binds in the armature assembly. 

Check the armature airline: Paragraph 4.2. 
Check the pawl spring tension: Paragraph 4.6. 

Check the stopping teeth engagement: Paragraph 4.8. The stopping teeth engagement 
is adjusted by placing the correct shim (.006 11 , .010" or .014") under the yoke. 
Readjustment of engagement should not be required throughout the life of the switch. 

RATCHET STOPPING SPRING - The ratchet stopping spring is provided to hold the wiper 
assembly in place while the armature pawl is being prepared for the next step. 

Check the ratchet spring tension and position: Paragraph 5. 

BANK - The bank is attached to the switch frame by two screws. The mounting holes 
in the frame are slotted, providing adjustment of the bank position relative to the 
frame. 

Check the bank position relative to the frame: Paragraph 6. 

ARMATURE DRIVING SPRING - A coil type spring restores the armature when the magnet is 
de-energized, driving the wiper assembly. An adjustment screw and locknut are 
provided. The proper pressure required is specified on the switch adjustment sheets. 

Check the restoring spring pressure: Paragraph 7. 

INTERRUP.rER SPRINGS - The interrupter springs are actuated by an arm on the armature 
of the switch. To secure long, trouble-free life and correct operation of the switch, 
the contact pressures must be maintained and also the position of the armature in its 
stroke when the springs make or break contact. 

Check the tension and gauging of the interrupter springs: Paragraph 8. 

OFF-NORMAL SPRINGS - The off-normal springs are usually provided to open homing 
circuits when the wipers are on the llth step. They may, however, perform other 
functions. Adjustment of the off-normal springs should insure good electrical 
contact on both make and break springs. 

Check the off-normal springs: Paragraph 9. 

SELF-1.NTERRUPTED SPEED TEST - An overall check on the adjustment of switches equipped 
with interrupter springs may be made by running the switch self-interrupted. If it 
does not operate smoothly, all adjustments should be rechecked. 

I AUTOMATIC - ELECTRIC I I SHEET 2 OF 7 I 
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_S.~_9IFIC REQUIREMENTS 

l - GENERAL: 

1.1 The rotary switch shall meet general requirements specified in A-100 which 
are applicable. 

l.2 All insulated parts except the coil shall withstand a l/4 second breakdown 
test with 1250 volts A.C. The test voltage between coil and.frame shall be 
500 volts A.C. 

l.3 The Type 44 Rotary Switch shall be lubricated in accordance with.A.E.Co. 
Bulletin 505 or Lub. Chart No. 15. 

2 - BRUSH SPRINGS: 

2.l The brush springs (wiper terminal springs) shall be·tensionedand curved so 
that with all pressure relieved, the ends shall be separated approximately 
5/32". When assembled in the wiper assembly the two spring!!! shall lie flat 
against each other in the area of contact with the wiper. 

3 - WIPER ASSEMBLY: 

3.1 The wiper assembly shall turn freely on its shaft •. 

NOTE: On switches equipped with shaft support bracket· 
this requirement shall be met with the shaft 
support bracket firmly tensioned against the 
shoulder of the shaft. 

3.2 Each spring of a bridging or non-bridging wiper pair sha.l.l. be tensioned to 
follow minimum 1/8", maximum 5/32", measured at the tip when its opposing 
spring is deflected. This adjustment shall be met when one set- of wipers 
are positioned on the fifth contact and the adjacent wiper springs are 
checked. 

3.3 The wiper pairs shall be aligned so that they pass onto the base of the 
brushes without excessive movement (l/64") to one side or the other. 

3.4 With the wipers resting on the bank contacts, there shall be a minimum 
clearance of 1/32" between the wiper springs of adjacent wiper pairs. 

3.5 The indicator shall point to the line or raised portion on the indicator 
wheel corresponding to the bank contact on which the wipers are resting. 

NOTE: The triangle on the indicator wheel is the normal or 
home position. 
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4 - ARMATURE: 

4.1 The armature shall not bind on its bearings. 

4.2 The armature shall clear the heelpiece, and a .Oo4" gauge shall be tight 
and a .0015 11 gauge shall be loose in the airline with the armature 
electrically operated. The armature shall be parallel to the heelpiece, 
as gauged visually. 

4.3 The pawl shall not bind in its bearings. 

4.4 The pawl tip shall rest against the ratchet wheel with a pressure of 130 
grams minimum, 175 grams maximum with the armature in the unoperated 
position. 

4.5 The edge of the pawl, along its length, shall be parallel to the sides of 
the ratchet wheel, and the tip of the pawl shall be parallel to the edge 
of the ratchet teeth, as gauged visually. 

4.6 The armature stopping teeth shall not project beyond either edge of the 
ratchet teeth by more than .010" in any position allowed by play in the 
armature bearings, and the edge of the pawl shall project a minimum of 1/6411 , 

maximum 3/6411 beyond the wiper side of the ratchet teeth in any position 
allowed by play in the armature and pawl bearings, as gauged visually. 

4. 7 The wiper springs shall clear the armature and pavl a minimum 1/32" during 
rotation. 

4.8 S'roPPING TOOTH CLEARANCE: With the ratchet stopping spring held away from 
the ratchet and the armature in the unoperated position: 

4.8.l With the play between the ratchet wheel and the armature 
stopping teeth taken up in the direction of wiper rotation, 
the pawl shall not bind when it is lifted out of the 
ratchet teeth. 

4.8.2 With the play ta.ken up in the direction opposite to wiper 
rotation, there shall be a clearance {maximum .008") 
between the norm.ally engaged surface of the stopping 
teeth and the ratchet teeth. 

NOTE: The above requirement is met by selecting the correct 
shim (. 006", . 010", or • 014") and placing it between 
the yoke and heelpiece. The thinIESt suitable shim 
should be used to avoid interference between the 
stopping teeth and the top surface of the ratchet 
teeth as the armature restores. 

5 - RATCHET STOPPING SPRING: 

5.1 The ratchet stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of 75 grams minimum to 125 grams maximum measured at 
the tip of the spring. 

I AUTOMATIC. ELECTRIC I I SHEET 4 OF 7 I 
NORTHLAKE, ILLINOIS, U.S.A. 

TCI Library  www.telephonecollectors.info 



ISSUE:r--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---. 

RETYPED 
9-21-62 
ISS. 1f7 5.2 With the armature in the unoperated :position the ratchet stopping spring 

shaJ.l clear the armature and pawl a minimum 1/32". 

5.3 With the play between the pawl and the ratchet wheel ta.ken up in the 
direction opposite to wiper rotation and the armature in the unoperated 
position, there shall be perceptible to .003" ma.xi.mum clearance between 
the spring tip and the radial surface of the ratchet tooth. 

5.4 The tip of the ratchet stopping spring shall project a maximum 1/64" 
beyond the wiper side of the ratchet wheel and shall be parallel to the 
edge of the ratchet teeth as gauged visually. 

5.5 The wiper springs shall clear the ratchet stopping spring a minimum 1/32" 
during rotation. 

6 - BANK .ALIGNMENT: 

6.1 The flat tips of the bridging wipers shall be approximately centered on 
the bank contacts and the edge of non-bridging wipers shall lie on the 
center third of the contact. 

NOTE: The above requirement is an adjustment of the bank position. 

7 - ARMATURE DRIVING SPRING: 

7.1 The armature driving spring pressure shall be adjusted to comply with the 
required margin current in accordance with the associated switch adjustment 
sheet. 

7.2 The armature shall completely restore from the operated position when 
retarded by hand and allowed to restore slowly on any step. 

8 - INTERRUPrER SPRINGS: 

8.l With the armature electrically operated, the portion of the armature arm 
which actuates the spring bushing shall be parallel to the :frame as gauged 
visually and shall clear the frame a minimum • 010". The spring buffer shall 
be perpendicular to the armature spring and shall not project more than 
.005" beyond the edge of the armature arm. 

8. 2 Contacts shall not be out of aligpment (judged visually) by more than ~ 
of their base diameter. 

8.3 The interrupter contact springs shall be gauged as specified in the 
associated switch adjustment sheet by inserting a gauge of the proper 
value between the armature and the coil core. Unless otherwise si; 'ied 
on the switch adjustment sheet a variation from the values specifi " 
plus or minus .001" shall be allowed for inspection. 

NOTE: The break spring shall be ad.justed. after gauging to give 
maximum uniform speed on the voltage ~or which the switch 
is to be used. 
If there are two sets of interrupter springs, when speed
testing the switch, adjust both sets of interrupter springs 
to give uniform speed on the-vc>ltage for which the switch 
is to be used. 
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8.4 Break springs shall have a contact pressure of 275 grams minimum, 400 grams 
maximum as measured between the buffer and the contact at a point nearest 
the contact. (When there are two sets of interrupter break springs, each 
13et shaJ.l have l.50 grams minimum, 200 grams maximum contact pressure.) 

8. 5 There shaJ.l be a minimum of • 002" difference between the "break" a.nd "make" 
gauging of any break-make combination. 

8. 6 Both contacts of a pair shall make or break within • 002" of each other 
as gauged visuaJ.ly. 

8. 7 Contact gap on make or break springs shaJ.l be • 008" minimum. 

9 - OFF-NORMAL SPRINGS: 

NOTE l: Break combinations are defined as those combinations which 
are open when the switch is in the "home" position. The 
home position is when the switch wipers are at rest on the 
11th bank contact. 

NOTE 2: Make combinations are defined as those combinations which 
are closed when the switch is. in the "home" position. 

9.1 The off-no.rm.al. spring assembly shall be approximately paraJ.lel to the 
surface of the switch frame to which the wiper shaft is mounted. 

9.2 The apex of the V form of the main lever spring shaJ.l approximately line 
up with the center line of the off-normal actuating lobe of the indicator 
wheel on the 11th step and the edge nearest the wiper springs shall not be 
closer than 1/32" to the edge of the lobe. The V form shall clear the 
lobe on the 10th and 1st steps by a minimum of • 010" in any position 
permitted by play in the wiper assembly. 

9.3 The wiper springs shaJ.l clear off-normaJ. springs a minimum 1/32" during 
rotation. 

9.4 The apex of the V form of the main lever shaJ.l be approximately paraJ.lel 
to the wiper shaft. 

9.5 There shall be perceptible clearance between the V form of the main spring 
and the indicator wheel on steps 1 to 10. 

9.6 Off-normaJ. spring pressure: 

9.6.l Break springs shall have a contact pressure of minimum 35 grams, 
maximum 50 grams as measured between the form or buffer and the 
contact at a point nearest the form or buffer. On assemblies with 
more than one pair of break springs each pair of contacts must have 
a minimum 35 grams, maximum 50 grams contact pressure. 

9.6.2 Make springs shall have a minimum totaJ. contact pressure of 30 grams, 
15 grams for each contact of a pair, measured at the ends of the make 
springs. 

9.6.3 Where a lever spring has make contacts only it shall be tensioned 
against the preceding lever spring or stop spring with a pressure of 
minimum 25 grams, maximum 35 grams. 
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ISS. 1/!7 9. 7 Make and break springs shall have a minimum contact separation of • 008". 

9.8 Both contacts of a pair shall make or break within .002" of' each other, as 
·gauged visually. 

9.9 In combinations where the second pair of' springs are break springs, the 
buffer of' the second lever spring shall clear the first lever spring by 
minimum perceptible, maximum .003" when the combination is not operated by 
the actuating lobe. 

10 - BANK LUBRICATION AND RUN- IN INSTRUCTIONS: 

10.l Before mounting the bank assembly to the switch both sides of all bank 
contacts shall be lubricated with watch oil (Spec. 5228). Apply one dip of' 
oil to both sides of one level of contacts; i.e., three-level banks wou1d 
require three dips of' oil. 

10.2 Run all switches self-interrupted on the voltage for which they are to be 
used for 30 minutes minimum after completing lubrication. Readjust and 
relubricate if necessary. 

PRH:mvr 
RETYPED BY:mvr 
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ISSUE: #8 STANDARD ADJUSTMENT 
FOR 

TYPE 44 ROTARY SWITCH 

DATE: 10-11-66 
APPROVALS~;.,_,z-c, 

ISSUE: #9 
DATE: 3-17-67 
APPROV.ALS :WJ-17~7 

l - GENERAL: 

1.1 The rotary switch shall meet general requirements specified in A-100 
which are applicable. 

1.2 All insulated parts except the coil shall withstand a 1/4 second 
breakdown test with 1250 volts A.c. The test voltage between coil and 
frame shall be 500 volts A.C. 

1.3 The Type 44 Rotary Switch shall be lubricated in accordance with A.E.Co. 
Bulletin 230-505 or Lub. Chart No. 15· 

2 - BRUSH SPRINGS: 

2.1 The brush springs (wiper terminal springs) shall be tensioned and curved 
so that with all pressure relieved, the ends shall be separated approxi
mately 5/32". When assembled in the wiper assembly the two springs 
shall lie flat against each other in the area of contact with the wiper. 

3 - WIPER ASSEMBLY: 

3.1 The wiper assembly shall turn freely on its shaft. 

NOTE: On switches equipped with shaft support bracket 
this requirement shall be met with the shaft 
support bracket firmly tensioned against the 
shoulder of the shaft. 

3.2 Each spring of a bridging or non-bridging wiper pair shall be tensioned 
to follow minimum 1/8", maximum 5/32", measured at the tip when its 
opposing spring is deflected. This adjustment shall be met when one 
set of wipers are positioned on the fifth contact and the adjacent 
wiper springs are checked. 

3.3 The wiper pairs shall be aligned so that they pass onto the base of the 
brushes without excessive movement (l/64") to one side or the other. 

3.4 With the wipers resting on the bank contacts, there shall be a minimum 
clearance of .025" between the wiper springs of adjacent wiper pairs. 

3.5 The indicator shall point to the line or raised portion on the indicator 
wheel corresponding to the bank contact on which the wipers are resting. 

NOTE: The triangle on the indicator wheel is the normal or 
home position. 
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4 - ARMATURE: 

4.l The armature shall not bind on its bearings. 

4.2 The armature shall clear the heelpiece, and a .004" gauge shall be tight 
and a .00l5" gauge shall be loose in the airline with the armature 
electrically operated. The armature shall be parallel to the heelpiece, 
as gauged visually. 

4.3 The pawl shall not bind in its bearings. 

4.4 The pawl tip shall rest against the ratchet wheel with a pressure of l30 
grams minimum, l75 grams maximum with the armature in the unoperated 
position. 

4.5 The edge of the pawl, along its length, shall be parallel to the sides of 
the ratchet wheel, and the tip of the pawl shall be parallel to the edge 
of the ratchet teeth, as gauged visually. 

4.6 The armature stopping teeth shall not project beyond either edge of the 
ratchet teeth by more than .OlO" in any position allowed by play in the 
armature bearings, and the edge of the pawl shall project a minimum of l/64", 
maximum 3/6411 beyond the wiper side of the ratchet teeth in any position 
allowed by play in the armature and pawl bearings, as gauged visually. 

4.7 The wiper springs shall clear the armature and pawl a minim.um l/32" during 
rotation. 

4.8 S'.IOP.PING 'IOOTH CLEARANCE: With the ratchet stopping spring held away from 
the ratchet and the armature in the unoperated position: 

4.8.l With the play between the ratchet wheel and the armature 
stopping teeth taken up in the direction of wiper rotation, 
the pawl shall not bind when it is lifted out of the 
ratchet teeth. 

4.8.2 With the play taken up in the direction opposite to wiper 
rotation, there shall be a clearance (maximum .008") 
between the normally engaged surface of the stopping 
teeth and the ratchet teeth. 

NOTE: The above requirement is met by selecting the correct 
shim (. 006", . OlO", or • Ol4") and placing it between 
the yoke and heelpiece. The thinlESt suitable shim 
should be used to avoid interference between the 
stopping teeth and the top surface of the ratchet 
teeth as the armature restores. 

5 - RATCHET S'IOPPING SPRING: 

5.l The ratchet stopping spring shall be tensioned to have a pressure against 
the ratchet wheel of 75 grams minimum to l25 grams maximum measured at 
the tip of the spring. 
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5.2 With the armature in the unoperated position the ratchet stopping spring 

shall clear the armature and pawl a minimum 1/32 11 • 

5.3 With the play between the pawl and the ratchet wheel taken up in the 
direction opposite to wiper rotation and the armature in the unoperated 
position, there shall be perceptible to • 003 11 maximum clearance between 
the spring tip and the radial surface of the ratchet tooth. 

5.4 The tip of the ratchet stopping spring shall project a maximum 1/64 11 

beyond the wiper side of the ratchet wheel and shall be parallel to the 
edge of the ratchet teeth, as gauged visually. 

5.5 The wiper springs shall clear the ratchet stopping spring a minimum 1/32 11 

during rotation. 

6 - BANK ALIGNMENT: 

6.1 For switches having only bridging wipers, the flat tips of the wipers 
shall be approximately centered on the bank contacts. 

6.2 For switches having all non-bridging or a combination of bridging and 
non-bridging wipers, and with the ratchet wheel tight against the ratchet 
stopping (detent) spring, at least .005 11 of the bank contact shall be 
visible past all parts of the trailing edge of the non-bridging wiper tip, 
as gauged visually. With the ratchet wheel tight against the armature 
stop teeth, the point of contact between the non-bridging wiper and the 
bank contacts shall not be beyoni the center 1/3 of the contacts :maximum 
width,as gauged visually. These requirements shall be met on all contacts 
and with all wipers. 

NOTE: The above requirement is an adjustment of the bank position. 

7 - ARMATURE DRIVING SPRING: 

7.1 The armature driving spring pressure shall be adjusted to comply with the 
required margin current in accordance with the associated switch adjustment 
sheet. 

7.2 The armature shall completely restore from the ~perated position when 
retarded by hand and allowed to restore slowly on any step. 

8 - INTERRUPI'ER SPRINGS: 

8.1 With the armature electrically operated, the portion of the armature arm 
which actuates the spring bushing shall be parallel to the frame, as gauged 
visually and shall clear the frame a minimum .010 11 • The spring buffer shall 
be perpendicular to the armature spring and shall not project more than 
• 005 11 beyond the edge of the armature arm. 

8.2 Contacts shall not be out of alignment (judged visually) by more than 40~ 
of their base diameter. 
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8.3 The interrupter contact springs shall be gauged as specified in the 
associated switch adjustment sheet by inserting a guage of the proper 
value between the armature and the coil core. Unless otherwise specified 
on the switch adjustment sheet a variation from the values specified of 
plus or minus .001" shall be allowed for inspection. 

NOTE: The break springs shall be readjusted after gauging to give 
uniform self-interrupted speed using the voltage and contact 
protection (spark suppression) specified. Uniform speed is 
obtained with the armature making full positive strokes 
between core and ratchet. 

If there are two sets of break springs, adjust each set to give 
uniform self-interrupted speed using the voltage and contact 
protection specified. 

8.4 Break springs shall have a contact pressure of 275 grams minimum, 400 grams 
maximum as measured between the buffer and the contact at a point nearest 
the contact. (When there are two sets of interrupter break springs, each 
set shall have 150 grams minimum, 200 grams maximum contact pressure.) 

8. 5 There shall be a minimum of • 002" difference between the ''break" and "make" 
gauging of any break-make combination. 

8.6 Both contacts of a pair shall make or break within .002" of each other, 
as gauged visually. 

8.7 Contact gap on make or break springs shall be .008" minimum. 

9 - OFF-NORMAL SPRINGS: 

NOTE 1: Break combinations are defined as those combinations which are 
open when the switch is in the "home" position. The home position 
is when the switch wipers are at rest on the 11th bank contact. 

NOTE 2: Make combinations are defined as those combinations which are 
closed when the switch is in the "home" position. 

9.1 The off-normal spring assembly shall be approximately parallel to the 
surface of the switch frame to which the wiper shaft is mounted. 

9.2 The apex of the V form of the main lever spring shall approximately line 
up with the center line of the off-normal actuating lobe of the indicator 
wheel on the 11th step and the edge nearest the wiper springs shall not be 
closer than 1/32" to the edge of the lobe. The V form shall clear the 
lobe on the 10th and 1st steps by a minimum of .010" in any position 
permitted by play in the wiper assembly. 

9,3 The wiper springs shall clear off-normal springs a minimum 1/32" during 
rotation. 

9.4 The apex of the V form of the main lever shall be approximately parallel 
to the wiper shaft. 
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9.5 There shall be perceptible clearance between the V form of the main spring 
and the indicator wheel on steps 1 to 10. 

9.6 Off-normal spring pressure: 

9.6.1 Break springs shall have a contact pressure of minimum 35 grams, 
maximum 50 grams as measured between the form or buff er and the 
contact at a point nearest the form or buffer. On assemblies with 
more than one pair of break springs each pair of contacts must have 
a minimum 35 grams, maximum 50 grams contact pressure. 

9.6.2 Make contact springs shall have minimum .010" follow, as gauged 
visually. This amount of follow should be sufficient to provide 
a minimum total contact pressure per combination of 30 grams, 15 
grams for each contact of a pair, measured at the ends of the 
make contact springs. 

9.6.3 Where a lever spring has make contacts only it shall be tensioned 
against the preceding lever spring or stop spring with a pressure 
of minimum 25 grams, maximum 35 grams. 

9.7 Make and break springs shall have a minimum contact separation of .008". 

9.8 Both contacts of a pair shall make or break within .002" of each other, 
as gauged visually. 

9.9 In combinations where the second pair of springs are break springs, the 
buffer of the second lever spring shall clear the first lever spring by 
minimum perceptible, maximum .003" when the combination is not operated 
by the actuating lobe. 

10 - BANK LUBRICATION AND RUN-IN INSTRUCTIONS: 

10.1 Before mounting the bank assembly to the switch both sides of all bank 
contacts shall be lubricated with watch oil (Spec. 5228). Apply one dip 
of oil to both sides of one level of contacts; i.e., three-level banks 
would require three dips of oil. 

10.2 Run all switches self-interrupted on the voltage for which they are to 
be used for 30 minutes minimum after completing lubrication. Readjust 
and relubricat~ if necessary. 

PRH:mvr 
RETYPED BY: dt 
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l - GENERAL: 

ISSUE: #4 
DATE: 3-22-61' 
APPROVALS~-""" 

ISSUE: #5 
DATE: 4-21-t7 
APPROVALS~IS'T 

L l The Rot&r;y' 9111 tch abal t 9eet general requil'ellen"t.8 spec1.f'1ed 1n A-100 
which are appllcable. 

l.2 All insulated parts except the coil shall vithsta~ a l/'4 second 
breakdOW'D. test with 1250 volts A.C. RMS. The test volta«e betveen 
coil and :true sball be 500 volts A.C. RMS. 

1.3 The Type 4o Rotary Switch shall be lubricated 1n acco.rda:ace Yith 
A.E.Co. :?".Jlletin 230-505 or Lub. Chart No. 15. 

2 - :BRUSH SPRINGS: 

2.1 The tvo legs of the brush spring (viper terminal spring) shall be 
tensioned. and curved so that with all pressure relieved, there shall 
be a separation of 7/~" minimum and 1/8" ms.x1J'lum betveen the tip of 
the short leg and the other leg in a line perpendicular to the bank 
a:>unting frame. When assel'l:bled. 1n the switch ass~l;r the tvo legs 
of the brush spring shall be spa.ced equidistant troa a line through 
the center of the contacts, as ga.~ed visuaU.;r. 

3 - VIPER .ASS!:$LY: 

3.1 The viper assembl;r shall turn freely on its sbn.tt. 

NOTE: On switches equipped with shaft support tracket this 
- require:.ent shall be Jll.f!t with the shaf't support bracket 

firl'll;r tensioned against the shoulder ot the ahaf't. 

3.2 Each spr1.r.g or a bridging or non-bridging viper :pair shall be tensioned 
to tollow ziniirum 1/8", n:ax1zra:n 5/32"1 mes.sured at the tip when its 
opposing spring is deflected. This adjustment shall be met when one 
set ot vipers &r6 poa1tioned. on the fi!th contact and the adjacent 
viper springs are checked. 

3.3 The viper pairs shall be ali~ so that t.he;r pass onto the base of the 
bi-ushea without excessive movement (l/6'.") tc oue side or the other. 

3.4 With the vipers restin& on the be.nk contacts, there shall be a miniJlwl 
clearance of .025" between the viper spriJ:lgs ot adjacent viper pairs. 

3.5 The indicator shall point to the line or rai~ed. portion on the indicator 
wheel corresponding tc the bank cont'-Ct on which the Yipera are resting. 

4 - ARMA.!!!!:. 

4.1 The armature shall not bind on its bearings. 
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4.2 The armature shall clear the beelpiece, and a .oo4" gauge shall be tight and 
a .0015" gauge &hall be loose in the airline with the armature electrically 
operated. The armature shall be parallel to tha heelpiece, as gauged rtsual.q. 

4.3 The pawl shall not bind in its bearings. 

4. 4 The pawl tip shall rest against the ratchet wheel w1 th a pressure of 130 grams 
minimum, 175 grams max1nnnn vith the armature in the ur..;perated posit:!.on. 

4.5 The edge of' the ~wl, along its lengths, shall be parallel to the sides o:f' the 
ratchet wheel, a.!ld the tip of' the pawl shall be parallel to the edge o:f' the 
ratchet teeth, as gauged visually. 

4.6 The armature £topping teeth shall not project beyond either edge of' the 
ratchet teeth by more than .01011 in e;ay- position allowed by pl.ay in the 
armature bearings, and the edge· of the pawl shall project a minimum of 1/64•, 
max1nnnn 3/6411 beyond the wiper side of' the ratchet teeth 1n e;ay- position 
allowed by play 1n the armature and pawl bearings, as gauged visually. 

4.7 The viper springs shall clear the a.mature and pawl a minimum. l/32" during 
rotation. 

4. 8 STOPPING TOOl'H CLEARANCE: 'With the ratchet stopping sp:dng held away from 
the ratchet and the &.."'DIS.tu.re in the unoperated position: 

4.8.l 'With the play between the ratchet wheel and the armature stopping 
teeth taken up in the direction of wiper rotation, the pawl shall not 
bind wh~n. it is lifted out of the ratchet teeth. 

4.8.2 With the play taken up 1n the direction opposite tc wiper rotat.Lon, 
there shall be r. clearance (maximum • oc8" ) betveen the norma.lly engaged 
surface of' the stopping teeth and the ratchet teeth. 

NOI'E: The above requirement is met be selecting the correct shim (. oo6", 
.010", er .014") and placing it between the yoke anJ. b.e-elpiece. 
The thinnest su1 table shir!1 should be used to avoid int( :-:erence 
bet~en the stopping teeth and the top surface of the r-tchet 
teeth as the armature restores. 

5 - RATCHET STOPPING SPRING: 

5.1 ~ ratchet stopping spring ohall be tensioned to have a pressure against 
the ratchet wheel of 75 grams minimum. to 125 grams maxi l'r."nn measured at the 
tip of the spring. 

5.2 'With the arms.tu.re in the unoperated position the ratchet stopping spring 
shall cle&.r the armature and pa";l a m1 n1mnm 1/32". 

5.3 With the play between the pawl and the ratche·~ wheel taken up in the 
direction opposite to viper rotation and the ar::.sture in the unoperated 
position, there shall be perceptible to .003" marjnnrm clearance between the 
spring tip and the radial surface of the ratchet tooth. 
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5.4 The tip of the ratchet stopping spring shall project a 111.ni&m 1/64" beyond 
the viper side or the ratc~t wheel and shall be parallel to the edge ~ the 
ratchet teeth, u gauged rtsual.17. 

5.5 The viper springs shall clear the ratchet stopping spring a m1n1•n• 1/32" 
during rotation. 

6 - BANK ALIGNMJm'l': 

6.1 For switches having onl7bridg:l.ngvipers, the vipers srall be aligned so 
that the leading edge of the outer flat tip is in line vith the trailing 
edge of f.he bank contacts' w.x1•m width, as gauged visuallJ".(8) 

. I 

6.2 For switches having all non-bridging or a combination or bridging and 
non-bridging vipers, the alignment shall be :m&de so that the non-bridging 
vipers rest vith1n the center 1/3 of' the bank contacts i ws_x111!'!lJlll vidth, 
as gauged visually. 

NOTE: The above requirement is an adjustment or the bank position. 

7 - ARMATURE DRIVmG SPRmG: 

7.1 The armature driving spr:lng pressure shall be adjusted to comply vith 
the required margin current in accordance vith the associated svitch 
adjustment sheet. 

7.2 The ancature shall COI:!pletely restore :f'rom. the operated position vhen 
retarded by hand and allowed to restore slowly on any step. 

8 - INTERRUPl'ER SPRmGS: 

8.1 With the arE.atu~e electrically operated, the portion of' the armature arm 
vh1ch actuates the spring bushing shall be parallel to the f'rer..e, as gauged 
visually and shall clee.r the !re.me a Jll:l.n:lJI:um .010... The spring buffer 
shall be perpendiculr..r to the arcature spring and shall not project more 
than .005n beyond the edge of' the armature arm. 

8.2 Contacts shall not be out or alignment (Judged visually) by more than 4~ 
or their base diameter. 
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8.3 The interrupter contact springs shal.1 be gauged as specU'ied in the 
associated switch adjustment sheet b,- inserting a gauge or the proper 
value between the armature and the coil core. Unless othervise specU'ied 
on the switch adjustment sheet a variation :t'rOll. the values specified of' 
plus or :minus .001 11 shal.1 be allowed for inspection. 

NC7I'E: The 'break springs shal.1 be readjusted art.er gauging to give 
unU'orm sell-interrupted speed using the voltage 1:1.Dd contact 
protection {spark suppression) specU'ied. Unif'orm speed is 
obtained with the armature making full positive strokes 
between core and ratchet. 

Ir there are two sets of' break springs, adjust each set to 
give uniform self-interrupted speed using the voltage and 
contact protection specU'ied. 

8.4 Break springs shal.1 have a contact pressure of' 275 grBllS Jll1.nimulll1 400 grams 
maximum as measured between the buffer and the contact at a point nearest 
the contact. (When there are two Bets of' interrupter break springs, each 
set shal.1have150 grams m.1nimum1 200 grams max:lmnm contact pressure.) 

8.5 There shaL. be a mini.mu!ll of' .002" difference between the ''break" and ''make" 
gauging of' any break-make combination. 

8.6 Both contacts of' a pair shall make or break with.in .002" of' each other, 
as gauged visually. 

8. 7 Contact gap on make or break spr1ngs shal.1 be .008" m:ln1mnn. 

9 - OFF-NORMAL SPRmGS:. 

NC71'E 1: Break ccmbinations are defined as those combinations vhich are 
open when the svitch is in the ''holl:.e" position. The home 
position is vhen the switch vipers are &t rest on the 10th 
bank contact. 

NC7I'E 2: l'.ake ccr.binations are d~f'ined. as those combinations vh1ch a.re 
closed vhen the svitch is in the "home" position. 

9.1 The of'f-nor:a.l spring assembly sha.11 be approx1.ma.tely parallel to the 
surface of' the switch f'ra.:::'Le to .-'U.ch the viper shaft is :mounted. 

9.2 The apex of' the V form of' the ma.in lever spring shall approxi.J:l.ately line up 
vith the center line of' the off-norr.al. actuating lobe of' the 1.n.d.icator wheel 
on the 10th step and the edge nearest the viper springs shal.l. not be closer 
than 1/32" to the edge of the lobe. The V form shal.l clear the lobe on the 
9th and 1st steps by a minimum of .010" in any position pen.lltted by play 
in the viper asse::.bly. 

9.3 The viper springs shal.1 clear off-normal springs a minimua 1/32" during 
rotation. 

9.4 The apex of' the V form of the main lever sbal.l be approXl.mately parallel 
to the viper shaft. 
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9.5 There shall be perceptible clearance between the V f'Ol'll or the min spring 
and the iDdicator wheel on step• 1 to 9. 

9.6 Ott-normal spring pressure. 

9.6.1 Break springs shall have a contact pressure of' •1n1•n• 35 grams, 
vx1wnw 50 grams, U measured between the f'Ol'll or butter and the 
contact at a point. nearest the f'or11 or butter. On uaellblles 
vith J10re tb&.n or..e pair of' break springs, each pair of' contacts 
mist have a w1n1m1m 35 grm, ux1m111 50 grm contact p~aaure. 

9.6.2 Mr.ke contact springs .ahall have m1n1..,m .010" f'ollov, as gauged 
visually. This amount of' f'ollov should be su:N'icient to provide 
a m1n1•n• total contact pressure per combination of' 30 grm, 15 
grau f'or each contact of' a pair, :measured at the ends of' the 
•ke contact springs. 

9.6.3 Where a lner spring bas 118.lte contacts only it shall be tensioned 
against the preceding lever spring or atop spring vi th a pressure 
or ait..1.Jlua 25 grain, wax1mm 35 gram.a. 

9. 7 Make and break springs shall have a •1n1111lJli contact separation of' .oo8". 

9.8 ::3oth contacts or a pair shall make or break within .002" of' each other, 
as gauged visuall.;r. 

9. 9 In combinations vhere the second. pair or sprin&s are break springs, the 
buf'fer of' the second lever sprin,z at.::.11 clear the f'irst lever spring by 
miniJ:::.m perceptible, ma.xllr.im .003" when the combination is not operated 
by the actuating lobe. 

10 - JWJ( LT.CRICATION J!.:D R1TI IN Il:$I'RUCTIO::S: 

10.l Before Jll:Cnlnting the bank asi:::e=.;,ly to the switch both sides or all bank 
cont&ct.a sh.c.11 be lubricated vithvatch oil (Spec. 5228). Apply one dip 
of' oil to both sides of one level or contacts; i.e., three-level banks 
would require three dips of' oil. 

10.2 Run all switches self-interrupted on the voltage for which they are to be 
used tor 30 :minutes m1n1Jrnm after c~leting lubrication. Readjust and 
~elubricate it n~essary. 

PRR:llVr 
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STANDARD ADJtJSTllEN'l' 
FOR 

TWIN CONTACTS HORIZONTAL RJ:Ll YS, 
SHORT LEVER ARMATURE RELAYS, 

THREE-POLE RELAYS 
AND 

TYPE /128 "Z" RELAYS 

INTRODUCTION 

The twin contact horizontal, Type 628 "Z" and short lever armature relays consiat 
ot the following partss coil assembly, heelpiece, armature assembly and spring 
asseably. The three-pole relay has two or more windings in two sections with a 
third magnetic pole located between the two sections and extending around to the 
front ot the armature. 

Definitions• 

"Contact Springs" are the individual springs ot a spring combination. 

"Spring Combination" is a spring group actuated by a single armature or lever spg. 

"Spring Pile-Up" is an aBBembly ot all the springs operated by one armature arm. 

"Spring Assembly" consists ot all or the spring combinations on one relay. 

"Two-Step Operation Relays" are relays having separate electrical requirements tor 
one or more pairs or contact springs. 

On the horizontal and Type #28 "Z" relays, the lever ratio between residual screw 
and armature butter is about 2.25 to 1, and on the she.rt lever armature relays, 
this ratio is about l to l. 

The spring assembly screws are tightened after the insulators have been heated and 
while the pile-ups are under pressure. Any changes i~apring pile-ups should pre
ferably, therefore, be made at the factory. 

ROtrl'INE INSPECTION 

The inspection ot the relay should be in the following order with readjustments 
made only as necessary. Where limits ot adjustments are given, the relay should 
be inspected with the extreme limiting values and readjusted only it it is found 
to be outside these limits. Deviation from nominal values is to be expected and 
is not cause tor readJus'k!ent. 

!rmature 

Check armature tor freedom trom bind per Section C-2. The "air-line" or armature 
heelpiece gap should exist but be no greater than .004". (See Section C-1). It 
necessary to reset the "air-line" the residual, it adjustable, should first be set 
to -o-. The residual gap is the space between the armature and core lace when the 
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relay is operated. The residual gap is adjusted to the value specified on Relay 
Adjustment Sheets, after setting of the armature heelpiece air-line, by turning 
the brass screw in the armature, unless the residual ~s of the "fixed" type. See 
section D and Fig. 1 on Page 10. 

Gauging 

With the springs tensioned to their approximate margining value, check the relay 
gauging; that is, the position of the armature with respect to the coil core when 
the contacts make or break contact, as shown on Relay Adjustment Sheets. See 
Sections E-1, 2, 3, 3(a), (b), (c), (d), (e), (g), (h), (j), (k), ·4, 4(a), (b), 
5 and 6. Note Figs. 2, 3 and 5 on page 10. 

It the gauging is such that it falls within the limits specified (Section E-2 ! 3), 
no readjustment is necessary. Contacts will wear either from aechanical friction 
or from arcing, or both, and so readjustment may be necessary occasionally. 

§troke Adjustment 

The required armature travel ("Stroke" adjustment specified on Relay Adjustment 
Sheets) should be checked. See Section E-3(f). Note Figs. 2, 3 and 4 on page 10. 

Margining 

Contact pressure between the armature springs and back contacts is controlled by 
specifying values of current flow which will not operate the assembly. In order 
to meet such a requirement, it is necessary that the armature springs be adjusted 
to provide sufficient load so that, when the specified non-operate current is flow
ing in the coil, the armature cannot operate. These values of current and/or serie1 
resiatance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections E-7, 8, 9, 10, 11 and F. Note Fig. 6 on 
page 10. 

It upon testing in aervice, the margining of the rly. is within the range of the 
"Teet" values, no readjustment is necessary; but, any relay whose operating rang~ 
is outside ot the "T11tst" values, should tlien be readjusted within "Readjust" 
values. 

It any readjustment is required to meet the margining values, the gauging should 
then be rechecked. 

In all cases where specific requirements below are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, the specific 
r~quirements which conflict shall be disregarded. 

SPECirIC REQUIRDfENTS 

A. GENERAL 

l. These relays shall meet the gAneral requirements specltied in A-100 which 
are applicable. 

CHICAGO, U. S. A. 
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2. Prior to the application ot the specified finish on the armature and core, 
the surfaces of these parts which are adjacent in the relay assembly shall 
be tree or all burrs, tool marks, and protrusions, presenting as smooth 
and uniform a surface as is practical and commercially possible to obtain. 

!21.!1 Either of these surfaces meets this requirement if it can be placed 
against a tlat surface of at least equal area without forming a 
visible air gap between tha. two surtacea that is longer than 1/3 
of the diameter of the core. Visibility of the air gap is to be 
determined by visual inspection without the aid of light more in
tense than indirect sunlight. 

3. When a "Z" relay is mounted on the frame ot a Strowger switch, the relay 
armature shall clear the nearest point on the lower rotary magnet. coil 
spool head by a minimum ot 1/32". 

B. ALIG NUENT 

1. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space of 1/32" between 
the armature or springs of any relay and the armature, springs, or heel
piece of the relay above, or below it, and the armature back stop of any 
relay shall not touch the heelpiece of the relay above it. This may be 
gauged visually. 

2. All contact springs, when assembled on the relay, shall line up uniformly 
with respect to each other and to the relay structure proper as gauged 
visually. 

3. On relays equipped with creepage insulators, there shall be perceptible 
clearance between springs and adjacent creepap.;e insulators in all positions 

4. On relays having larg~r than normal insulation between adjacent springs, 
the armature springs shall be parallel to the heelpiece and the stationary 
springs bent at the insulators to meet the break and make gauging. 

S. Spring operating bushings shall be approximately in alignment with the 
center of, and perpendieular to, the springs against which they strike, as 
gauged visually. 

6. A gradual bow ot .025" in the free length ot any spring is permissible, but 
there shall be no sharp bends or kinks in the spring due to adjustment. 

!21!• Armature springs may also be bowed from armature or spring bushing 
to contact end ot spring when operated or normal -- provided the 
above requirement is met when springs are not making contact. 

c. ARMATURE 

1. The relay armature shall be set so as not to make contact with the heel
piece (air-line), but to clear the heelpieee by not more than .001" for 
adjustment and .004• tor inspection at the closest point with the armature 
operated. The armature shall be parallel to the heelpiece end, as gauged 
visually. 
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~1 In case ot short lever slow-release relays, the maximum air-line 
may be .C05" tor adjustment and .006" tor inspection at the closest 
point with the armature operated. 

2. The relay armature shall not bind at its bearings or on the heelpiece and 
shall heve side play of not less than .002" or more than .020". 

3. The armature back stop shall be adjusted to allow minimum .OC5", maximum 
.012", play in the armature between the #2 spring and the armature back 
stop on spring pile-ups where the #1 spring is a break spring. This may 
be judged visually. 

4. The "Z" relay armature back stop shall be positioned so the point of con
tact between the armature and the formed ed~e ot the back stop is not less 
than 1/32" from the end of the armature arm. 

5. The armature bushing shall be securely assembled on its associated mounting. 

~1 This assembly shall be considered satisfactory it the bushing is 
forced onto the mounting lug with a mini.mum pressure of 20 lbs. 
while the bushing is at a temperature of approximately 200° F. 

D. RESIDUALS 

1. Relays which are equipped with adjustable residuals shall be adjusted as 
specified on Relay Adjustment Sheets. This is an adjustment of the space 
between the core and armature with the relay electrically operat•d. 

2. Where the residual specified on the Relay Adjustment Sheet is .003" or more1 

a tolerance not to exceed plus or minus .001" tor Adjustment and .002" tor 
Inspection shall be allowed except as follows• 

(a) Where the residual specified tor a short lever armature relay is .003" 
a tolerance not to exceed plus .001" or minus .0015'" shall be allowed 
for Adjustment or Inspection. 

3. Where the residual is specified as .0015", the armature shall not touch 
the core or be more than .003" for Adjustment and .004" for Inspection 
from the core at the closest point, with the armature operated electrically 

E. SPRINGS 

1. Relays shall be gauged between the armature (or residual, when used) and 
the core, as specified on Relay Adjustment Sheets, with the armature oper
ated electrically according to Section F-1, r-1 (a) or (b). llake or break 
contacts should just make or break with the gauge of the value called for 
inserted between the armature (or residual, when used) and the core with 
the armature electrica1ly operated. With the tolerances noted below tor 
Inspection or Adjustment, the associated make eontacts shall not make with 
the plus tolerances and shall make with the minus; and the associated break 
contacts shall not break with the plus tolerance and shall break with the 
minus tolerances. 
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2. For adjustment, a variation from the values specified ot plus or minus 
.001" in the case of standard armatures, or .002" in the case of short 
lever armatures shall be allowed, except as shown under Section 3 below. 

3. Upon Inspection, a variation from the values spe.cifi~d of plus or minus 
.002" in the case of standard armatures, or .003" in the case ot short 
lever armatures shall be allowed, except as tollowst 

.!!!!.!!• A pair of contacts consists of one of the contacts of a lever 
spring and one of the contacts of a stationary spring. For 
example, a make combination consists of two pairs of contacts. 

(a} Plus or minus .003" shall not be allowed tor Inspection· of relays with 
short lever armatures if such allowance reduces normal·or operated 
contact gap. 

(b) One ot the two pairs of associated contacts may be outside the above 
tolerances in either direction if the two pairs make or break within 
.003" ot each oth9r at the contacte as judged visually. 

(c) When a make or break contact is specified as .003", or less, the 
variation allowed for Ad,iustment shall be plus .001" or minus -o
and for Inspection the variation shall be plus .002" or minus -o- • 

.!2:1!.!. Both pairs of contacts shall meet the above requirements. 

(d} When a make or break contact is specified as .004", the variation 
allowed tor Adjustment shall be pl us .001" or minus .001" and for 
Inspection the variation shall be plus .002" or minus .001". 

!21!• Both pair• of contacts shall meet the above requirements. 

(e) On make-before-break combinations where the difference between the 
values apecified tor the make and break adjustment is as indicated 
in the following table, the variation allowed for Inspection or 
Adjustment as determined by Sections E-2, E-3, E-)(a}, (b), (c) or 
(d} shall not cause the last break contact of the pair to break when 
a gauge is used which is the indicated amount smaller than the gauge 
on which the first make contact of the pair actually makes• 

Difference between make 
and break specified. 

.010 

.011 

.018 

.020 

The last break contact or a pair shall not 
break with the following size gauge smal1-r 
than the gauge on which the first make con• 
tact of a pair actually makes. 

J'or Inspection 
.008 
.009 
.014 
.016 

J'or Ad.1ystment 
.009 
.010 
.01; 
.017 

These tolerances shall be checked with gauges which vary in steps of 
.001". 
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(t} Where a stroke measurement is specified, the variation allowed for 
Inspection shall be as followsa 

1. A gauge .003" in the case of a standard armature and .oo;" in the 
case of a short lever armature larger than the specified stroke 
gauging should not enter between the armature (or residual, when 
used) and the cor~ when the relay is not energized, or it it does 
enter the armature shall not leave the armature back stop when the 
r~lay is electrically energized. 

2. When the difference between the values specified for stroke gauging 
and the highest make contact gauging is .oo;" or more, the armature 
shall leave the back stop when a thickness gauge of .002" less than 
the values specified for the stroke i• inserted between the armature 
(or residual, when used) and the core. 

3. When the difference between the values epecitied for the stroke 
gauging and the higheat make contact gauging is .004" or less, 
the armature shall leave the back •top when a thickness gauge of 
.002" more than the value on which the make contact actually makes, 
{gauged within .001"), is inserted between the annature (or resi
dual, when used} and the core. 

(g} When there are two or more back contacts in a spring pile-up, tre 
variation allowed shall not change the sequence of operation as in
dicated by the specified mechanical gauging. 

~ This requirement ehall be considered met, if the last contact 
or an armature spring in a sequence of operation breaks before 
the last contact of the succeeding armature spring breaks. 

The above requirement does not apply to the back contact ot 
standard make-before-break combinations as illustrated by 
sprin~s P2 and #3 of Fig. 7 on page 19. 

(h} When the gauging specified £or a make contact is .004" or more greater 
than any other make contact gauging value tor the same relay, no 
variation shall be allowed that will alter the sequence of operation 
indicated by the.004" or more difference. 

(j} When the difference between the values specified tor the break and 
make contacts of a break-make co~bination is .002" or less, the first 
pair ot make contacts shall not make when a gauge is used which is 
.002" less £or Adjustment or .001" less for Inspection, than that on 
which the last pair 0£ break contacts actually break. 

(k) When the difference between the values specified tor the break and 
make contacts of a break-make combination is .003" or more, the first 
pair 0£ make contacts shall not make when a gauge is used which is 
0 002" less than that on which the last pair of break contacts actually 
break. 
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4. When the gauging or separate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operates, they shall be adjusted as followsa 

(a) When the gauging difference between adjacent combinations is .011" or 
more, the first pair of make or break contacts shall make or break 
before the bushing on the armature spring of the succeeding combinatio~ 
is struck by the preceding armature spring. 

(b) When the gauging difference between adjacent combinations is .010" 
or less, the first pair of make or break contacts may or may not 
make or break before th~ bushing on the armature spring of the succeed· 
ing combination is struck by the preceding armature spring, but both 
the make or break contacts must make or break before the succeeding 
break contacts break. 

;. Variation in the mechanical gauging shall not be permitted which will allow 
the normal or operated contact gap to be less than .oo;" es gauged by eye. 

6. In either the normal or operated position, there shall be a clearance of 
.010" minimum between springs not designed to make contact. 

7. Relays shall fully operate all springs and the armature (or residual, when 
used) shall touch the core on the "Operate" tests shown on Relay Adjustment 
Sheets. 

8. Relays shall neither open any back contacts nor close any make contacts on 
the'\oion-operate" tests shown on Relay Adjustment Sheets except as followsa 

(a) On relays having three or more beck contacts the first two back con
tact combinations in the sequence of operation, as indicated by the 
specified mechanical gauging, may break contact on the "non-operate" 
tests shown on Relay Adjutment Sheets. 

~ The above req~irement does not apply to th9 back contacts of 
the standard make-before-break combinations as illustrated by 
springs #2 and #3 or rig. 7 on page 10. 

(b) On two step relays, the contacts to which the separate electrical 
requirements apply may make or break on the "non-operate" requirements 
specified for the entire spring assembly. 

9. Sprin~ tension shall be accurately adjusted in accordance with the 
"Readjust" values (current or resistance) and inspected in accordance with 
the "Test values (current or resistance) shown on relay adjustment sheets. 

10. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the 
"Readjust" and "Test" resistance values. 

11. (a) Horizontal relay armature damper springs shall be tensioned against 
the armature buffer with 120 grams maximWJ, ;o grams minimum. 
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The armature back stops shall be adjusted to allow .005" minimum, 
.012" maximum, (judged visually), betw0 en the #1 spring (armature 
damper spring) and the bushing of the #3 s~ing where the #2 spring 
is a break spring. 

(b) "Z" relay armature damp~r springs shall be tensioned against the 
armature arm with 120 grams maximum, 50 ~rams minimum. 

12. (a) Horizontal relay armature bearing pin damper springs shall be tensioned 
against the armature bearing pin with a tension or 1000 grams maximum, 
600 grams minimum. 

(b) "Z" relay i;.rmature bearing pin damper springs shall be tepsioned 
against the armature bearing pin with a tension of minimum 350 grams. 

F. SATURATION 

1. Relays shall be saturated at a m1n1111um of 300-ampere turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current flow requirements. The saturating current shall be in the same 
direction as the other current flow requirements. The other current flow 
requirements shall not be applied until a minimum interval of l second after 
saturation. 

(a) When adjusting and t~sting on 46 vol~s, this requirement may be met by 
applying the voltage to the operating winding as follows: Windings of 
a 100-ohm resistance or more, connect directly tc 46 volts * 1 volt. 
Windings of less than 100 ohms resistance, connect to 46 volte * 1 
volt with a protective resistance of approximately 45 ohms (or switch 
magnets) in series. 

(b) When adjusting and t 0 sting on 24 volts, this requirement may be met by 
applying the voltage to the operating winding as follows• Windings of 
25 ohms resistance or more, conn~ct directly tc 24 volts * 1 volt. 
Windings of less than 25 ohms resistance connect to 24 volts * 1 volt 
with a protective resistance of approximately 12 ohms (or switch 
magnets) in series. 

G. LOCKIOO TYPE RELAYS 1 

1. With the armature at normal, the pressure ot th~ locking spring against the 
armature shall be 75 grams minimum to 150 grams maximum tor Adjustment and 
50 grams minimum to 200 grams maximum for Inspection. 

2. The locking spring shal) latch the armature when the armatur~ is manuallJ 
operated with a .0015" gauge between the core and the armature (or residua~ 
when used), and shall not latch the armature without binding when the 
armature is manually operated with a .003'' gauge beb1een the core and 
armature (or residual, when used). 

3. The tongue of the locking spring shall en~age the armature to a depth at 
l~eet equal to the thickness of the tongue. 

CHICAGO, U. S. A. A-173 
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H - S?RCU ADJUSTMENT OF )-FOIE RELAYS YIITH S?ROKE ADJUSTING SCREW: 

1. The front polepiece shall be located so as to be approximately nush with 
the edge or the center polepiece as gauged visually. 

2. The armature travel is adjusted with the aid or the screw and lock mt 
located in the front polepiece. When the armature travel has been set 
the position of the screw shall be secured by tightening the lock nut. 
The end of the screw shall ext.end a minimum of .0.30" beyond the inside 
surface of the front polepiece. 

~= In case of large armature ~ravels, it ma:y be necessary in order 
to meet the above .030" requirement, to reset the front polepiece 
further toward the armature end of the relay. 

J - LUBRICATICJl: 

1. When ever a horizontal relay has a heavy duty armature bearing or is 
to be operated as much as one million time per year, it is recC1DJDBnded 
that the armature bearings be lubricated with a 114 Artist•a S&ble 
Rigger brush which has been dipped 3/8" into spindle oil (Spec. 5231) 
and wiped on the edge at the container to remove the surplus oil. 
There should not be sutf icient oil adhering to the brush to form a drop 
on the end of the bristles. Six relays may be oiled with one such "dip". 

NOTE: Heavy duty armatures can be recognized by the following features: 

Hea'V7 duty standard ratio armatures have a hea'V7 cut yoke 
inatead of the standard fol"Jll8d yoke. 

H•&V7 duty short lever armatures have 6-40 phosphor bronze 
residual screws inatead of the standard 4-36 brass acrewa, and 
are chrcaium plated. 

2. During manufacture all rela711 with heayy duty armature bearings shall 
be oiled, other relays shall be oiled only when the adjustment sheets 
or ca.Na carry a note, "Oil Bearinga•. 

RBVISED BI 
ADS:II 
JVB:SS 

AUTOMATIC ELECTRIC COMPANY a un. • .. """ 
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INTRODUCTION 

The twin contact horizontal, Type l/!28 "Z" and short lever armature relays consist 
of the following parts: coil assembly, heelpiece, armature assembly and spring 
assembly. The three-pole relay has two or more windings in two sections Vi.th a 
third :magnetic pole located between the two sections and extending aro'U,%1d to the 
front of the armature. 

Definitions: 

"Contact Springs" are the individual springs of a spring combination. -
13-A-173 
EMG. ECO. 
1-24-61 
RETYPED 
CHANGED 
SHEET 9 
SECTION J 

ISSUE:#l3 

"Spring Combination" is a spring group actuated by a single armature or lever spg. 

"Spring Pile-Up" is an assembly of all the springs operated by one armature arm. 

"Spring Assembly" consists of all of the spring combinations on one relay. 

"Two-Step Operation Relays" are relays having separate electrical requirements for 
one or more pairs of contact springs. 

On the horizontal and Type l/!28 "Z" relays, the lever ratio between residual screv 
and armature buffer is about 2.25 to 1, and on the short lever armature relays, 
this ratio is about 1 to l. 

The spring assembly screws are tightened after the insulators have been heated an~ 
while the pile-ups are under pressure. Any changes in spring pile-ups should pre. 
ferably, therefore, be made at the factory. 

ROUTINE INSPECTION 

The inspection of the relay should be in the following order with readjustments 
made only as necessary. Where limits of adjustments are given, the relay should 
be inspected with the extreme limiting values and readjusted only if it is found 
to be outside these limits. Deviation from nominal values is to be expected and 
is not cause for readjustment. 

Armature 

Check armature for freedom from bind per Section C-2. The "air-line" or armature 
heelpiece gap should exist but be no greater than .004". (See Section C-1). If 
necessary to reset the "air-line" the residual, if adjustable, should first be set 
to -0-. The residual gap is the space between the armature and core face when tbe 
relay is operated. The residual gap is adjusted to the value specified on Relay 
Adjustment Sheets, a~er setting of the armature heelpiece air-line, by turning 
the brass scrj:!w in the armature, unless the residual is of the "fixed" type. See 
Section D and Fig. 1 on Page lO. 
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·-·-··--·~· ·-·---------------------------------------
Gauging 

With the springs tensioned to their approximate margining value, check the relay 
gauging; that is, the position of the armature with respect to the coil core when 
the contacts make or break contact, as shown on Relay Adjustment Sheets. See 
Sections E-1, 2, 3, 3(a), (b), (c), (d), (e), (g), (h), (j), (k), 4,4(a), (b), 
5 and 6. Note Figs. 2, 3 and 5 on page 10. 

If the gauging is such that it falls within the limits specified (Section E-2 & 3), 
no readjustment is necessary. Contacts will wear either from mechanical friction 
or from arcing, or both, and so readjustment may be necessary occasionally. 

Stroke Adjustment 

The required armature travel ("Stroke" adjustment specified on Relay Adjustment 
Sheets) should be checked. See Section E-3(f). Note Figs. 2, 3 and 4 on page 10. 

Margining 

Contact pressure between the armature springs and back contacts is controlled by 
specifying values of current flow which will not operate the- assembly. In order 
to meet such a requirement, it is necessary that the armature springs be adjusted 
to provide sufficient load so that, when the specified non-operate current is 
flowing in the coil, the armature cannot operate. These values of current and/or 
series resistance are specified on Relay Adjustment Sheets. 

Check the relay margining. Sections E-7, 8, 9, 10, ll and F. Note Fig. 6 on page 
10. 

If upon testing in service, the margining of the rly. is within the range of the 
"Test" values, no readjustment is necessary; but, any relay whose operating range 
is outside of the "Test" values, should then be readjusted within "Readjust" values. 

If any readjustment is required to meet the margining values, the gauging should then 
be rechecked. 

SPECIFIC REQUIREMENTS 

A. GENERAL 

l. These relays shall meet the general requirements specified in A-100 which 
are applicable. In all cases where specific requirements below are at 
variance with notes on the pertinent prints, orders, relay adjustment sheets, 
or circuit drawings, the specific requirements which conflict shall be 
disregarded. 
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2. Prior to the application of the specified finish on the armature and core, 
the surfaces of these parts which are adjacent in the relay assembly shall 
be free of all burrs, tool marks, and protrusions, presenting as smooth 
and uniform a surface as is practical and commercially possible to obtain. 

Note: Either of these surfaces meets this requirement if it can be placed 
against a flat surface of at least equal area without forming a 
visible air gap between the two surfaces that is longer than 1/3 of 
the diameter of the core. Visibility of the air gap is to be deter
mined by visual inspection without the aid of light more intense than 
indirect sunlight. 

3. When a "Z" relay is mounted on the frame of a Strowger switch, the relay 
armature shall clear the nearest point on the lower rotary magnet coil 
spool head by a minumum of 1/ 32" • 

B. ALIGNMENT 

1. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space of 1/32" between 
the armature or springs of any relay and the armature, springs, or heelpiece 
of the relay above, or below it, and the armature back stop of any relay 
shall not touch the heelpiece of the relay above it. This may be gauged 
visually. 

2. All contact springs, when assembled on the relay, shall line up uniformly 
with respect to each other and to the relay structure proper as gauged 
visually. 

3. On relays equipped with creepage insulators, there shall be perceptible 
clearance between springs and adjacent creepage insulators in all positions. 

4. On relays having larger than normal insulation between adjacent springs, 
the armature springs shall be parallel to the heelpiece and the stationary 
springs bent at the insulators to meet the break and make gauging. 

5. Spring operating bushings shall be approximately in alignment with the 
center of, and perpendicular to, the springs against which they strike, as 
gauged visually. 

6. A gradual bow of .025 11 in the free length of any spring is permissible, but 
there shall be no sharp bends or kinks in the spring due to adjustment. 

Note: Armature springs may also be bowed from armature or spring bushing 
to contact end of spring when operated or normal -- provided the 
above requirement is met when springs are not making contact. 

C. ARMATURE 

1. The relay armature shall be set so as not to make contact with the heelpiece 
(air-line), but to clear the heelpiece by not more than .003" for adjustment 
and .004" for inspection at the closest point with the armature operated. 
The armature shall be parallel to the heelpiece end, as gauged visually. 
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Note: In case of short lever slow-release re~s, the JllLXimum air-line 
may be .005" for adjustment and .oo6" for inspection at the cl.osest 
point with the &l"llBture operated. 

2. '!he relay armature shall not bind at its bearings or on the heelpiece and 
shall have aide play of not leas than .002" or more than .020". 

3. The armature back atop shall be adjusted to allow minimum .005 ", maximum 
.012", play in the armature between the lie spring and the armature back 
stop on spring pile-ups where the #l spring is a break spring. This may 
be judged visua.lly. 

4. The "Z" relay armature back stop shall be positioned so the point of con
tact between the armature and the formed edge of the back stop is not less 
than 1/32" from the end of the armature a.rm. 

5. The armature bushing shall be securely assembled on its associated mounting. 

Note: This assembly shall be considered satisfactol')" if the bushing is 
forced onto the mounting lug with a minimum pressure of 20 lbs. 
while the bushing is at a temperature of approximately 200° F. 

D. RESIDUALS 

1. Relays which are equipped with adjustable residuals shall be adjusted as 
specified on Relay .Adjustment Sheets. This is an adjustment of the space 
between the core and armature with the relay electrical.l7 operated. 

2. Where the residual. specified on the Relay .Adju1tment Sheet is .003" or more, 
a tolerance not to exceed plus or minus .001" :for .Adjustment and .002" for 
Inspection shall be allowed except as follows: 

(a) Where the residual. specified. lfor a short lever armature relay is .003" 
a tolerance not to exceed plus .001" or minus .0015" shall be allowed 
for Adjustment or Inspection. 

3. Where the residual is specified as .0015", the armature shall not touch 
the core or be more than .003" for Adjustment and .004" :for Inspection 
from the core at the closest point, with the armature operated electrically. 

E. SPRINGS 

1. Relays shall be gauged between the arma.ture (or residual, when used) and 
the core, as specified on Relay Adjustment Sheets with the armature oper
ated electrically according to Section F-1, F-l(a) or (b). Make or break 
contacts should just make or break with the gauge of the value called for 
inserted between the armature (or residual., when used) and the core with 
the armature electrically operated. With the tolerances noted below for 
Inspection or Adjustment, the associated make contacts shall not make with 
the plus tolerances and sha.11 make with the minus; and the associated break 
contacts sha.11 not break with the plus tolerance and shall break with the 
minus tolerances. 
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2. For adjustDEnt, a variation :from the vaJ.ues specified of' plus or minus 
.001" 1n the case of standard armatures, or .002" 1n the case of short 
lever armatures shall be al1owed, except as shown under Section 3 below. 

3. Upon Inspection, a variation from the values specified of plus or minus 
.002" 1n the case of standard armatures, or .003" 1n the case of' short 
lever armatures shall be al1owed, except as follows: 

Note: A pair of contacts consists of one of the contacts of' a lever 
spring and one of the contacts of' a stationary spring. For 
example, a make combination consists of two pairs of contacts. 

(a) Plus or minus .003n shall not be allowed f'or Inspection of' relays with 
short lever armtures if such allowance reduces normal or operated 
contact gap. 

(b) One of the two pairs of associated contacts may be outside the above 
tolerances 1n ei the;r direction if the two pairs make or break within 
.003 11 of each other at the contacts as judged visually. 

(c) When a make or break contact is specified as .00311 , or less, the 
variation allowed for Adjustment shall be plus .001" or minus -0-
and for Inspection the variation shall be plus .002" or minus -0-. 

Note: Both pairs of contacts shall meet the above requirements. -
(d} When a make or break contact is specified as .oo4", the variation 

allowed for Adjustment shall be plus .001" or minus .001" and for 
Inspection the variation shall be plus .002" or minus .001". 

Note: Both pairs of contacts shall meet the above requirements. -
(e) On D:Bke-before-break combinations where the difference between the 

values specified for the make and break adjustment is as indicated 
1n the following table, the variation allowed for Inspection or 
~ustment as determined by Sections E-2, E-3, E-3(a), (b), (c) or 
( d) shall not cause the last break contact of the pair to break when 
a gauge is used which is the indicated amount smal.1er than the gauge 
of which the first make contact of the pair actually makes: 

Difference between make 
and break specified. 

.010 

.Oll 

.018 

.020 

The last break contact of' a pair shall not 
break with the following size gauge 
smaller than the gauge on which the first 
make contact of a pair actually makes. 

For Inspection 
.oo8 
.009 
.014 
.016 

For Adjustment 
.009 
.010 
.015 
.017 

'Ihese tolerances shall be checked with gauges which vary 1n steps of 
.00111 • 
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(f) Where a stroke measurement is specified, the variation allowed for 
Inspection sh.all be as follows: 

l. A gauge .003" in the case of a standard armature and .005" in the 
case of a short lever armature larger than the specified stroke 
gauging should not enter between the armature (or residual, when 
used) and the core when the relay is not energized, or if it does 
enter the armature shall not leave the armature back stop when the 
relay is electrically energized. 

2. When the difference between the values specified for stroke gauging 
and the highest make contact gauging is .005" or more, the armature 
shall leave the back stop when a thickness gauge of .002" less than 
the values specified for the stroke is inserted between the armature 
(or residual, when used) and the core. 

3. When the difference between the values specified for the stroke 
gauging and the highest make contact gauging is .004" or less, 
the armature sh.all leave the back stop when a thickness gauge of 
.002" more than the value on which the make contact actually makes, 
(gauged within .001"), is inserted between the armature (or resi
dual, when used) and the core. 

(g} When there are two or more back contacts in a spring pile-up, the 
variation allowed sh.all not change the sequence of operation as in
dicated by the specified mechanical gauging. 

Note: 'Ihis requirement sh.all be .considered met, if the last contact 
of an armature spring in a sequence of operation breaks before 
the last contact of the succeeding armature spring breaks. 

The above requirement does not apply to the back contact of 
standard make-before-break combinations as illustrated by 
springs //2. and #3 of Fig. 7 on page 10. 

(h) When the gauging specified for a make contact is .oo4" or more greater 
than any other make contact gauging value for the same relay, no 
variation sh.all be allowed that will alter the sequence of operation 
indicated by the .oo4" or more difference. 

(j} When the difference between the values specified for the break and 
make contacts of a break-make combination is .002" or less, the first 
pair of make contacts shaLl not make when a gauge is used which is 
.002" less for Adjustment or .001" less for Inspection, than that on 
which the last pair of break contacts actually break. 

(k) When the difference between the values specified for the break and 
make contacts of a break-make combination is .003" or more, the first 
pair of make contacts shall not make when a gauge is used which is 
.002" less than that on which the last pair of break contacts actually 
break. 
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4. When the gauging or separate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operates, they shall be adjusted as follows: 

(a) When the gauging difference between adjacent combinations is .OU" or 
more, the first pair of make or break contacts shall make or break 
before the bushing on the armature spring of the succeeding combination 
is struck by the preceding armature spring. 

(b) When the gauging difference between adjacent combinations is .OlO" 
or less, the first pair of make or break contacts :may or :may not Jllli,ke o~ 
break before the bushing on the armature spring of the succeeding 
combination is struck by the preceding armature spring, but both the 
make or break contacts must make or break before the succeeding break 
contacts break. 

5. Variation in mechanical gauging shall not be permitted which will allow 
the normal or operated contact gap to be less than .005 11 as gauged by eye. 

6. In either the normal or operated position, there shall be a clearance of 
.010" minimum between springs not designed to :make contact. 

7. Relays shall f'ully operate all springs and the armature (or residual, when 
used) shall touch the core on the "Operate" tests shown on Relay Adjustment 
Sheets. 

8. Relays shall neither open any back contacts nor close any :make contacts on 
the "non-operate" tests shown on Relay Adjustment Sheets except as follows: 

(a) On relays having three or more back contacts the first two back con
tact combinations in the sequence of operation, as indicated by the 
specified mechanical gauging, may break contact on the "non-operate" 
tests shown on Relay Adjustment Sheets. 

Note: The above requirement does not apply to the back contacts of 
the standard make-before-break combinations as illustrated by 
springs :/t2 and #3 of Fig. 7 on page 10. 

(b) On two step relays, the contacts to which the separate electrical 
requirements apply may make or break on the "non-operate" requirements 
specified for the entire spring assembly. 

9. Spring tension shall be accurately adjusted in accordance with the 
"Readjust" values (current or resistance) and inspected in accordance with 
the "Test" values (current or resistance) shown on relay adjustment sheets. 

10. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the 
"Readjust" and "Test" resistance values. 

ll. (a) Horizontal relay armature damper springs shall be tensioned against 
the armature buffer with 120 grams maximum, 50 grams minimum. 
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The armature back stops shall be adjusted to allow .005" minimum, 
.Ol2" maximum, (judged visually), between the #l spring (armature 
damper spring) and the bushing of the #3 spring where the f2 spring 
is a break spring. 

(b) "Z" relay armature damper springs shall be tensioned against the 
armature arm with l20 grams maximum, 50 grams minimum. 

l2. (a) Horizontal relay armature bearing pin damper springs shall be tensioned 
against the armature bearing pin with a tension of lOOO grams maximum, 
600 grams minimum. 

(b) "Z" relay armature bearing pin damper springs shall be tensioned 
against the armature bearing pin with a tension of minimum 350 grams. 

F. SATURATION 

l. Relays shall be saturated at a minimum of 300-ampere turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current flow requirements. The saturating current shall be in the same 
direction as the other current flow requirements. The other current flow 
requirements shall not be applied until a minimum interval of l second after 
saturation. 

(a) When adjusting and testing on 50 volts, this requirement may be met by 
applying the voltage to the operating winding as follows: Windings of 
a lOO-ohm resistance or more, connect directly to 50 volts ! l volt. 
Windings of less than lOO ohms resistance, connect to 50 volts ! l 
volt with a protective resistance of approximately 50 ohms (or switch 
magnets) in series. 

(b) When adjusting and testing on 24 vol ts, this requirement may be met by 
applying the voltage to the operating winding as follows: Windings of 
25 ohms resistance or more, connect directly to 24 volts ! l volt. 
Windings of less than 25 ohms resistance connect to 24 volts ! l volt 
with a protective resistance of approximately l2 ohms (or switch 
magnets) in series. 

G. LOCICTNG TYPE RELAYS 

l. With the armature at normal, the pressure of the locking spring against the 
armature shall be 75 grams minimum to l50 grams maximum for Adjustment and 
50 grams minimum to 200 grams maximum for Inspection. 

2. The locking spring shall latch the armature when the armature is :manually 
operated with a .0015" gauge between the core and the armature (or residual, 
when used), and shall not latch the armature without binding when the 
armature is manually operated with a .003" gauge between the core and 
armature (or residual, when used). 

3. The tongue of the locking spring shall engage the armature to a depth at 
least equal to the thickness of the tongue. 
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H. STROKE ADJUSTMENT OF 3-POLE RELAYS WITH STROKE ADJUSTING SCREW 

l. The front polepiece shall be located so as to be approximately flush with 
the edge of the center polepiece as gauged visually. 

2. The armature travel is adjusted with the aid of the screw and lock nut 
located in the front polepiece. When the armature travel has been set 
the position of the screw shall be secured by tightening the lock nut. 
The end of' the screw shall extend a minimum of' .030" beyond the inside 
sur:fa.ce of the front polepiece. 

Note: In case of' large armature travels, it may be necessa.ey in order 
to meet the above .030" requirement, to reset the front polepiece 
farther toward the armature end of the relay. 

J. LUBRICATION 

l. For lubrication, refer to Automatic Electric Technical. Bulletin 505 
(Lubrication of' Automatic Switching Equipment) or Automatic Electric 
Lub. Cha.rt 6. 

REVISED BY 
ADS:IK 
JVB:SS 
RETYPED:dc 
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0 

RESIDUAL 
SCREW 

,---+--SEE NOTE 2 

,...._-SEE NOTE I 

CORE 

RESIDUAL SCREW 

FIG. I PROCEDURE FOR CHECKING FIG. 2 PROCEDURE FOR CHECKING ARMATURE 
RESIDUAL GAP STROKE AND SPRING GAUGING. 

ARMATURE STOP 
LEVER SPRING 

ARMATURE 
o LEVER 

NOTE-I IF RLY. HAS .OOl511 RESIDUAL (OR MORE) OF 
EITHER ADJUSTABLE OR FIXED TYPE WITH 
DIA. CONSIDERABLY SMALLER THAN THE 
CORE, EXTEND GUAGE ONLY PAST EDGE OF 
RESIDUAL SCREW OR DISK. 

NOTE-2 IF RLY. HAS ZERO RESIDUAL, OR RESIDUAL 
CAP, OR FIXED RESIDUAL NOT APPRECIABLY 
SMALLER IN DIA. THAN THE CORE, COVER 
END OF CORE WITH GUAGE, 

RESIDUAL SCREW 

NO. 14768 ARMATURE 
ADJUSTER 

'\';:::~ G @ FIG. 3 ADJUSTING THE ARMATURE 
LEVER 

ARMATURE STOP 

PILEUP CLAMPING PLATES a 
INSUL.ATORS 

FIG. 5 ADJUSTING SPRINGS TO MEET GUAGING 
REQUIREMENTS 

NOTE-3 NO. 7066 RIGHT ANGLE SPRING ADJUSTER 
MAY ALSO BE USED FOR FIGS. 586 

N0.42873 SPRING AD1~JU~S~T~E~R~~-~~~~~~i~LEVER [ SPRING 

---
ARMATURE 
SPRINGS 

ARMATURE 
BUSHING 

N0.14769 ARMATURE 
STOP ADJUSTER 

FIG. 4 ADJUSTMENT OF ARMATURE 
BACK STOP 

I AUTOMATIC - ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

FIG. 6 ADJUSTING LEVER SPRINGS FOR TENSION 

FIG. 7 STANDARD MAKE-
BEFOR BREAK ASSEMBLY 
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A - GENERAL: 

STANDARD ADJUS'l'm'T 
FOR 

SHUNT FIELD RELAYS 

1. This type of apparatus shall meet all requirements of A-100 which 
are applicable. 

2. These relays shall meet all applicable requirements or standard 
adjustments as follows: 

{a) Horizontal type single contact relay: A-110. 
{b) Horizontal type twin contact relay: A-17.3. 
{c) Type 57 {Class "B") twin contact relay: A-.300. 

B - SHUNT: 

1. The shunt shall be positioned; 

REVISED 
DWM:AT 
Ri!.TIPED 
JWL:U. 

(a) 

(b) 

So that it is parallel with the underside of the armature as 
judged visually, viewed from the side or the relay. 

So that it is sufficiently parallel with the underside of the 
armature that a gauge .00511 larger than the largest which can 
be inserted entirely over one core will not enter between the 
shunt and armature entirely over the other core. 

DL ICHK. 
AUTOMATIC ELECrllC COMPANY ~ t---..----r---.... -------11 
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FM-1377·1 

ISSUE NO. 
Rl!."'TYPED 
TRACING 
WORN 
5-1-56. 1" 

''f!!i~ .... v· 
1E: #5 

ft8 STANDARD ADJUSTMENT 
FOR 

SHUNT FIELD RELAYS 

A - GEN3.RAL: 

1. This type of apparatus shall meet all requirements of A-100 which 
are applicable. 

2. These relays shall meet all applicable requirements of standard 
adjustments as follows: 

(a) Horizontal type single contact relay: A-110. 
(b) Horizontal type twin contact relay: A-173. 
(c) Type 57 (Class 11B11 ) twin contact relay: A-300. 

B - SHUNT: 

l. The shunt shall be positioned; 

REVISED 
DWM:AT 
&"'TYPED 
JWL:LL 

(a) So that it is parallel with the underside of the armature as 
judged visually, viewed from the side of the relay. 

(b) So that it is sufficiently parallel with the underside of the 
annature that a gauge .005 11 larger than the largest which can 
be inserted entirely over one core will not enter between the 
shunt and armature entirely over the other core. 

AUTOMATIC ELECTRIC COMPANY 
CHICAGO, U.S.A. 

• DR. I CHIC. 
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--. 

STANDARD ADJUSTMENT 
FOR 

MECHANICALLY INTERLOCKING 
LINE AND CUT-OFF RELAY ASSEMBLY 

HORIZONTAL RELAY TYPE 
D-817722-A 

A, GENERAL: 

1, Locking line and cut-off relays shall meet the general requirements 
specified in A-100 'Which are applicable, 

B. LINE RELAY AW'US'IMENT: 

C, 

1. The line relay shall be adjusted separately, Adjustments shall be made in 
accordance with the associated relay adjustment sheet A-817722-A and those 
requirements of A-l'i'.3 which are applicable, 

2. !he tip of spring seven shall be positioned to an approximate distance of 
5/8 inch from the heelpiece to the outer surface of spring seven with the 
armature in the operated position, This position may be varied to meet 
requirement C6. When adjusting the armature of the line relay 1.or gauging, 
make sure that the knee of the armature ann when fully operated does not 
project beyond the face of the heelpiece in a position to foul the bearing 
plate when assembled, 

3. The tip of spring #1 shall be in vertical aligbment with spring #S within 
1/64 inch as gauged visually and shall strike spring #8 approximately flat, 
NOTE: This latter requirement shall be considered met if one-half of the 
~ springs' widths are in contact before springs 9 & 10 break contact, 

This requirement should be checked visually from the frcnt of the 
relay, 

4, With the line relay operated with the upper section of its spring pile-up 
released, the tip of spring #8 shall rest against spring Ill approximately 
nat. 
!iQI!:. This requirement will be satisfactorily met if spring #1 makes cont~ct 

with two-thirds (Readjust), one-third (Test) of the tip of spring #8, 

5. With the line relay at normal, the tip of spring #1,shall clear the fonned 
stop of spring 118 by not more than .005" (Readjust), ,007 11 (Test), or shall 
not rest against the formed stop of spring #8 with sufficient tension to 
prevent spring #8 from returning to its normal position by its own tension 
when lifted just clear of spring #1 and released, 
NOTE: Section D-1 may be perfonned to meet the Test requirement, if 

necessary, 

6. With the line relay at normal, the tip of spring Ill shall clear the ma.in 
surface of spring #B by ,010" ± ,005", 
~: This requirement shall be met by bending the armature back stop. 

CUT-OFF RELAY AND MECHANICAL ADJUSTMENTS: 

1, The cut-off relay shall be adjusted with the complete unit assembled, Ad
justments shall be made in accordance with the associated relay adjustment 
sheet and those requirements of A-173 which are applicable, 

AUTOMATIC ELEORIC COMPANY 
CHICAGO, U.S.A. 

Q DR. I CHK. 
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2. The bell crank shall not bind on the bearing plate nor on the heelpiece 
of the cut-off relay. 
!QI!:. This requirement shall be considered to be met if the bell crank 

drops of its own weight after having been lifted vertically (without 
forcing against the bearing plate) on two out of four tries, and 
there is at least perceptible clearance between the arm of the bell 
crank and the edge of the cut-off relay heelpiece. 

J. The bell crank shall strike the armature of the cut-off relay approxima.tel7 
nat • 
.!QI!: This requirement will be satisfactorily met if the bell crank 

makes contact with two-thirds (Readjust), one-third (Test) of the 
width of the armature. 

4. With the line relay operated, and the cut-off relay operated with .00511 

(Readjust), .004" (Test) between its core and armature (or residual, if 
useci), spring til of the line relay shall unlock sp1~ing rr8; with .00911 

(Readjust), .01011 (Test) between the core and armature (or residual, if 
used), spring #1 of the line relay shall not unlock spring #8. 

l!Qm: This requirements shall be met by bending the armature of the cut-oft 
relay before adjustment of the cut-off relay. 

5. Check requirement C-6 when gauging springs Ill and #2. 

6. In no position allowed by the operation of the relay or by the play of 
the bell crank shall the bell crank be closer than .015" to any spring 
other than the #1 spring of the line relay. 

7. With the cut-off relay operated, spring #1 of the line relay shall not 
bind on the bell crank when the line relay is slowly operated and released 
manuall;y. 
~: A drop of spindle oil (Spec. 52.31) may be placed on the bell 

crank to remove any bind. 

8. When the cut-off relay is operated, only the inside pile-up of the line 
relay shall operate. 

D. LUBRICATION: 

1. At the point where spring #1 strikes spring #8 lubricate surface sparingl;y 
using a #4 Artists' Sable Rigger brush which has been dipped 3/8 inch into 
spindle oil (Spec. 5231) and scraped on the edge of the container to remove 
surplus oil. There should not be sufficient oil adhering to the brush to 
form a drop on the end of the bristles. Approximately ten relays should be 
oiled with one such "dip". 

AUTOMATIC ElECTllC COMPANY 
CHICAGO, U.s.A. 
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P'M 1377 I 
TRACI?G " 
AORN~·,.r 
RETYPm> 
ISSUE NO. 

8-9-56 

A. GENERAL: 

STANDARD ADJUSTMENT 
FOR 

MECHANICALLY INTERLOCKING 
LINE AND CUT-OFF RELAY ASSE){BLY 

HORIZONTAL RELAY TYPE 
D-817722-A 

1. Locking line and cut-off relays shall meet the general requirements 
specified in A-100 which are applicable. 

B. LINE RELAY ADJUS~: 

1. The line relay shall be adjusted. separately. Adjustments shall be made in 
accordance with the associated relay adjustment sheet A-817722-A and those 
requirements of A-173 which are applicable. 

2. l'he tip of spring seven shall be positioned to an approximate distance of 
5/8 inch from the heelpiece to the outer surface of spring seven with the 
armature in the operated position. This position may be varied to meet 
requirement C6. When adjusting the armature of the line relay for gauging., 
make sure that the knee of the armature ann when fully operated does not 
project be;yond the face of the heelpiece in a position to foul the bearing 
plate when assembled. 

3. The tip of spring #1 shall be in vertical aligbment with spring #8 within 
1/64 inch as gauged visually and shall strike spring #8 approximately nat. 
NOTE: This latter requirement shall be considered met it one-half of the 
~ springs' widths are in contact before springs 9 & 10 break contact. 

This requirement should be checked visually from the front of the 
relay. 

4. With the line relay operated with the upper section of its spring pile-up 
released., the tip of spring #8 shall rest against spring Ill approximately 
nat. 
~ This requirement will be satisfactorily met if spring #1 makes contact 

with two-thirds (Readjust)., one-third (Test) of the tip of spring #8. 

5. With the line relay at normal, the tip of spring #1 shall clear the fonned 
stop o! spring #8 by not more than .005 11 (Readjust), .007 11 (Test)., or shall 
not rest against the formed stop of spring #8 with sufficient tension to 
prevent spring #8 from returning to its normal position by its own tension 
when lifted just clear of spring #1 and released. 
~: Section D-1 may be pm-formed to meet the Test requirement, if 

necessary. 

6. With the line relay at normal, the tip or spring #1 sh~l clear the main 
surface of spring #8 by .010" ± .005". 
!Q:!!: This requirement shall be met by bending the armature back stop. 

C. CUT-OFF RELAY AND MECHANICAL ADJUSTMENTS: 

l. The cut-off relay shall be adjusted with the complete unit assembled. Ad
justments shall be made in accordance with the associated. relay adjustment 
sheet and those requirements of A-173 which are applicable. 

AUTOMATIC ElECTllC COMIAHY 
OllCAGO, U.S.A. 
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2. The bell crank shall not bind on the bearing plate nor on the heelpiece 
of the cut-off relay. 
~ This requirement shall be considered to be met it the bell crank 

drops of its own weight after having been lif'ted vertically (without 
forcing against the bearing plate) on two out of four tries, and 
there is at least perceptible clearance between the ann of the bell 
crank and the edge of the cut-off relay heelpiece. 

J. The bell crank shall strike the armature of the cut-off relay approximately 
nat • 
.MQ1!: This requirement will be satisfactorily met if the bell crank 

makes contact with two-thirds (Readjust), one-third (Test) of the 
width of the armature. 

4. With the line relay operated, and the cut-off relay operated with .005 11 

(Readjust), .00411 (Test) between its core and armature (or residual, if 
usea), spring trl of the line relc..y shall unlock sp1·ing ir8; with .00911 

(Readjust), .01011 (Test) between the core and armature (or residual, if 
used), spring Ill of the line relay shall not unlock spring #8. 
~: This requirements shall be met by bending the armature of the cut-off 

relay before adjustment of the cut-off relay. 

5. Check requirement C-6 when gauging springs /fl and #2. 

6. In no position allowed by the operation of the relay or by the play of 
the bell crank shall the bell crank be closer than .015" to any spring 
other than the Ill spring of the line relay. 

7. With the cut-off relay operated, spring Ill of the line relay shall not 
bind on the bell crank when the line relay is slowly operated and released 
manually. 
lJOTE: A drop of spindle oil (Spec. 5231) may be placed on the bell 

crank to remove any bind. 

8~ When the cut-off relay is operated, only the inside pile-up of the line 
relay shall operate. 

D. LUBRICATION: 

1. At the point where spring #1 strikes spring #8 lubricate surface sparingly 
using a #4 Artists' Sable Rigger brush which has been dipped J/8 inch into 
spindle oil (Spec. 5231) and scraped on the edge of the container to remove 
surplus oil. There should not be sufficient oil adhering to the brush to 
form a drop on the end of the bristles. Approximately ten relays should be 
oiled with one such "dip". 

AUTOMATIC ELECTRIC COMPANY 
CHICAGO, U.S.A. 
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STANDARD AWUS'IHENT 
FOR 

POLARIZED RELAY (H-880974-1) USED IN SATT SYSTP]( 

INTRODUCTION 

This polarized relay is designed to respond to spotter dial impulses in 
connection with toll ticketing equipnent. 

The magnetic assembly o! this relay utilizes the structure or the t. E. 
Co. standard sound power telephone unit. The coil is similar to that 
used ob the type 22 sound powered phone less the armature. 

A reed is suspended through the center or the coil slot and fastened at 
one em between two clamping bars. The reed is centered ir. the coil 
3lot before the assembly is magnetized. 

The assembled polepieces, re•d, coil and magnet are magnetized, as on 
assembly; by the same method applied to the sound power unit. 

POSITION OF THE RELAY FOR ADJUSTMENT: The adjustment of the adjusting 
screws, reed, and polepieces is described as the relay is viewed in the 
normal mounting position with (1) the banana plugs in the upper right 
hand corner, and (2) with the contacts o! the reed visible. 

A. GENERAL: 

1. All parts shall meet the requirements of A-100 which are applicable. 

2. All leads shall be dressed and plugs positioned to clear the cover 
and the cover cut out by a minimum or 1/6411 • 

B. LAMP AND LAMP SPRINGS: 

1. The lamp springs shall be spaced to hold the lamp firmly, but permit 
removal or insertion by finger tip pressure. 

2. The lamp shall be inserted between the lamp springs so that the bike-
lite base clears the lamp springs but does not extend past the heelpiece. 

C. CONTACTS: 

1. The contacts shall not be out of al.igrment more than 1/3" o! their 
base diameter. 

D, MICROMETER AllJUSTMENT SPRiti;S: 

1. The outer micrometer adjustment screw springs shall be set out (away 
from the reed) approximately l/3211 at the free tip., with the adjusting 
screw removed. 

• DL I CHIC. 
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2. When inserting the spring adjusting screw the two outer springs shall 
be held approximately parallel. The set in the outer spring will create 
enough pressure to hold the screw in the position to which it is set. 

3. The free ends of the make spring and the stop spring shall be set out 
(away trom the reed) approximately 1/3211 with the spring adjusting 
screws relieved. 

E. ADJUSTABLE POLEPIECES: 

1. The adjustable polepieces shall be well aligned and move smoothly. 
They shall be firmly held against the cap nut by the springs, and 
the air gap shall be clean and free of dust, lint or,Jllagnetic particles. 

2. Set the adjustable polepieces initially so their faces are in line 
with the face of their respective polepieces. The adjustable pole 
facies will be approximately .02011 away from the reed as gauged by eye 
if the reed is properly centered. 

F. SP.RING SETTING: 

1. 

2. 

The make spring adjusting screw (right side of the spring pile-up) 
shall be turned clockwise until the contacts just close {determine 
contact closure by electrical test such as test lamp and ratter-J in 
series with· contact) and then turned clockwise 1/4 turn to give an 
approximate contact clearance of .004". 

The ba.ck contact, or backstop, adjusting screw (left side of spring 
pile-up) shall be turned clockwise until the backstop touches the reed 
but does not move it. 

G. ELECTRICAL OPmATING REHUIREMENTS: 

1. The relay shall be margined. on the .following current flow values; 

Operate 
Non-Operate 

Readjust 
• 023 amps. 
• 021 amps 

Test 
.024 amps • 
.020 amps • 

~: The reoo may move on non-operate test and is not considered 
operated until contact is made as in F-1 above. 

2. The magnetic assembly is mounted on the heelpiece so that the north 
pole is fa:bthest from the heelpiece. The relay shall be margined by 
cqrrent now values only. The ( +) tenainal is connected to the 11C11 

banana plug and the (-) terminal to the "A" banana plug, to pole the 
relay in the direction to close the make contacts. 

J. The relay must meet the required margin with dust cover in place. 

4. The margining shall be done with the lamp springs shorted. 

5. All margin corrections shall be made by approximately equal adjustment 
of the moveable polepieces. 

AUTOMATIC ELEORIC COMIANY 
CHICAGO, U.S.A. 
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6. If the relay is too sensitive (operates on the specified non-operate 
margin value) the right adjustable polepiece shall be backed ott (right 
polepiece adjusting cap nut turned counter clockwise) and the left 
adjustable polepiece moved toward the reed (left polepiece adjusting 
cap nut turned clockwise). 

7. If the relay is not sensitive enough (does not operate on the specified 
operate margin value) the right polepiece shall be moved toward the 
reed (right polepiece adjusting cap nut turned clockwise) and the left 
adjustable polepiece backed off (left adjustable polepiece cap nut 
turned counter clockwise). 

8. The reed shall rEIIJain approximately centered between the adjustable 
pole faces after margining. 

9. The reed shall not touch the pole face in either the operated or normal 
positions. The make contact shall open immediately when the coil is 
de-energized after the relay has been energized on the specified test 
operate current. 

AUTOMATIC ELECTRIC COMIANY 
CHICAGO, U.S.A. 
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fl'M·IS77·1 
TRACING 
WORN~':." RETYP• .fl 

ISSUE NO. ' 

8-9-56 
ISS: #2~ 

STANDARD AllTUS'llmNT 
FOR 

POLARIZED RELAY (H-SS0974-1) USED IN SATT SYSTJil( 

INTRODUCTION 

This polarized relay is designed to respond to spotter dial impulses in 
connection with toll ticketing equipment. 

The magnetic assembly of this relay utilizes the structure of the A. E. 
Co. standard sound power telephone unit. The coil is similar to that 
used oh the type 22 sound powered phone less the armature. 

A reed is suspended through the center of the coil slot and fastened at 
one end between two clamping bars. The reed is centered ir. the coil 
slot before the assembly is magnetized. 

The assembled polepieces, reed, coil and magnet are magnetized, as on 
assembly; by the same method applied to the sound power unit. 

POSITION OF THE RELAY FOR ADJUSTMENT: The adjustment of the adjusting 
screws, reed, and polepieces is described as the relay is viewed in the 
normal mounting position with (1) the banana plugs in the upper right 
hand corner, and (2) with the contacts of the reed visible. 

A. GENERAL: 

1. All parts shall meet the requirements of A-100 which are applicable. 

2. All leads shall be dressed and plugs positioned to clear the cover 
and the cover cut out by a minimum of 1/6411 • 

B. LAMP AND LAMP SPRINGS: 

l. The lamp springs shall be spaced to hold the lamp firmly, but permit 
removal or insertion by finger tip pressure. 

2. The lamp shall be inserted between the lamp springs so that the bike
lite base clears the lamp springs but does not extend past the heelpiece. 

C. CONTACTS: 

1. The contacts shall not be out of alignment more than 1/.3" of their 
base diameter. 

D, MICROMETER AllTUSTMENT SPRIR:;S: 

1. The outer micrometer adjustment screw springs shall be set out (away 
from the reed) approximatel.Y' 1/.3211 at the .f'ree tip, with the adjusting 
screw ranoved.. 

• DI. ICHIC. 
AIJTOMA.TIC ELEc:rllC COMPANY C L..._------~----+----..... ---1 ~ .... 

QllCAOO, u.s.A. ~ I I PAGE 1 OF .3 A-177 

TCI Library  www.telephonecollectors.info



2. When inserting the spring adjusting screw the two outer springs shall 
be held approximately parallel. The set in the outer spring will create 
enough pressure to hold the screw in the position to which it is set. 

J. The free ends of the make spring and the stop spring shall be set out 
(away f'rom the reed) approximately 1/3211 with the spring adjusting 
screws relieved. 

E. ADJUSTABLE POLEPIECES: 

1. The adjustable polepieces shall be well aligned and move smoothly. 
They shall be firmly held against the cap nut by the springs, and 
the air gap shall be clean and free of' dust, lint or magnetic particles. 

2. Set the adjustable polepieces initially so their faces are in line 
with the f'ace of their respective polepieces. The adjustable pole 
facies will be approximately .02011 away from the reed as gauged by eye 
i.f the reed is properly centered. 

F. SPRING SETTING: 

1. 

2. 

The make spring adjusting screw {right side of the spri~ pile-up) 
shall be turned clockwise until the contacts just clo•• (determine 
contact closure by electrical test such as test lamp and tattery in 
series with· contact) and then turned clockwise 1/4 turn to give an 
approximate contact clearance o.f .004". 

The back contact, or backstop, adjusting screw (left side of spring 
pile-up) shall be turned clockwise until the backstop touches the reed 
but does not move it. 

G. ELECTRICAL OPERATING RFRUIREMENTS: 

1. The relay shall be margined on the following current now values; 

Operate 
Non-Operate 

Readjust 
.023 amps. 
.021 amps 

Test 
.024 amps. 
.020 amps. 

E.Q'.!!: The reed may move on non-operate test and is not considered 
operated until contact is made as in F-1 above. 

2. The magnetic assembly is mounted on the heelpiece so that the north 
pole is faDthest .from the heelpiece. The relay shall be margined by 
~rrent now values only. The ( +) terminal is connected to the "C" 
banana plug and the (-) terminal to the "A" banana plug, to pele the 
relay in the direction to close the make contacts. 

J. The relay must meet the required margin with dust cover in place. 

4. The margining shall be done with the lamp springs shorted. 

5. All margin corrections shall be made by approximately equal adjustment 
of the moveable polepieces. 

AUTOMATIC ELECTllC COMIAHY 
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6. If the relay is too sensitive (operates on the specified non-operate 
margin value) the right adjustable polepiece shall be backed orr (right 
polepiece adjusting cap nut turned counter clockwise) and the left 
adjustable polepiece moved toward the reed (left polepiece adjusting 
cap nut turned clockwise). 

7. If the relay is not sensitive enough (does not operate on the specified 
operate margin value) the right polepiece shall be moved toward the 
reed (right polepiece adjusting cap nut turned clockwise) and the left 
adjustable polepiece backed orr (left adjustable polepiece cap nut 
turned counter clockwise). 

8. The reed shall rEllla.in approximately centered between the adjustable 
pole faces after margining. 

9. The reed shall not touch the pole face in either the operated or normal 
positions. The make contact shall open immediately when the coil is 
de-energized after the relay has been energized on the specified test 
operate current. 
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rM·U77 

6-l-54 

STANDARD ADJUSTMENT 
FOR 

D-70269 SERVICE METER 

INTRODUCTION 

The service meter is an electro-mechanical device that autanatically registers 
the number or repetitions or an event. It is used extensively as a registering 
device in traffic studies in telephone exchanges. 

The service meter consists or the following basic parts: Coll Assembly, Heelpiece, 
Annature Assembly with 81Tll&ture extension, Pawl, Counter Wheel Assembly and Cover. 

The coil assembly is made or a magnetic iron core upon which is wound a number 
or turns or wire. Fastened to each end or the iron core are insulated spool 
heads which hold the wire in place on the core. A separate molded block bears 
terminals !or the coil and for contact springs. 

The heelpiece is a U-shaped iron piece. It serves as a mounting bracket for 
the coll, the annature stop piece and the counter wheel assembly and provides 
a meana for mounting the meter to equipnent and a guide for the meter cover. 

The armature is made of magnetic iron and is the operating portion of the meter 
that rotattts the counter wheel. The annat.ure is held in place in the meter by 
means or a knife edge bearine plate and a restoring spring. The annature extension 
is attached to the annature with non-!errous rivets which provides a residual air 
gap in the magnetic path between the coil core and the amature when the meter 
is ope rated. 

The pawl is a lever, mounted on the annature extension; it engages the ratchet 
teeth on the units counter wheel while the armature extension holds the coun~er 
wheel in position. 

The counter wheel assembly consists or four wheels containing digits fro.11 "l" to 
"0" on their peripheries. The counter \'1heels are so constructed that each wheel 
tunis ten times !or each turn or the wheel to its left. The units COWlter wheel 
is rotated each time the annature releases, by the engagement or the pawl, 
mechanically linked to the annature, in the ratchet or the units wheels. 

BOOTINE msPECTICJl 

The inspection or the service meter should be adjusted in the following order 
with readjustments made only as necessary. i'here limits or adjustment are given, 
the serv lee meter should be inspected with the extreme limiting value& and re
adjusted only if it is found to be outside these limits. DITiatian tl'Cll naninal. 
values is to be expected and 1a not. cauae tor readjuet.Mnt. 

Counter Wheel.a: Check the counter wheels !or binds and alignment. Section B 1-
2-3-4-5. 

Annature: (2leck the armature for proper seating against bearing plate, tor binde 
and tor st.rake. Section C 1-2-J-4. 
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Check the pawl tor binds and tor teMion. Section D 1-3. 
Check the pawl tor engagement in the units ratchet wheel. Section D 2. 

,l!!!: 

Check and adjust the armature extension. Section C 5. 

Klectrical Baquiremanta: Check and adjust the tension or the armature restoring 
spring to conform to the electrical requirements. Section E l and F. 

Lubrication: No supplementary lubrication is required. 

SPECIFIC REQUIREMENTS 

A - Glim:RAL: 

1. The meter shall meet the general requirements specified in A-100, which 
are applicable. 

B - COUNTER WHEELS: 

1. The counter wheels shall not bind on the bearing pin. 

2. Adjacent counter wheels shall not bind on each other. 

3. The outside counter wheels ahall not bind on the frame. 

4. When the armature is in its unoperated position the nU11mrals en the 
counter wheels shall be in a straight line parallel to the counter 
wheel bearing ahatt. The position of the unit counter wheel is 
controlled by the ratchet stopping spring engaging the ratchet. Thia 
spring has a slot !or the screw which taatens the spring to the armature 
back stop, permitting adjustment o! the spring to the ratchet. The tip 
of this spring shall rest against a ratchet tooth, near the bottan and 
not more than halt way up the tooth. 'l'he tension ot this spring against 
the ratchet, aa measured at the tip o! the spring by way of the slot in 
the right hand aide o! the meter, shall be minimum 14 grams, maximum 
16 grams. 

5. The counter wheel pinions shall not bind on the bearing pin nor en the 
counter wheels. 

C - ARMATURE: 

1. The armature shall rest against its bearing plate without binding, shall 
not bind on the meter frame (heelpiece) • and shall have at least perceptible 
aide play on its bearing. 

2. The armature bearing plate shall be located ao that the armature in 
operated position clears the end of the coll core by .minimum .005 11 , 

maximum .010". When ATEA gauge U 13746 A 1a used tor adjustment and 
inspection this air gap shall be 0.2 mn. (.0079 in.) Thia air gap ia 
set by adjusting the two screws in the armature spring support to clamp 
the armature bearing plate in place. 

3. The armature stroke shall be 0.148 in. (3. 75 1111.) • as gauged with a 3. 75 1111. 
square gauge (ATEA U 13747 A) held between the coil core and the residual 
rivets of the unoperated armature, and shall be set by bending the 
armature back atop. 
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4. The armature tension, meaaured just behind the middle rivet, shall be 
not more than 47 grams. This is adjusted by bending up or down the 
armature restoring spring lug. This lug shall be set as high as possible, 
but not higher than the frame. The armature tension may be changed during 
electrical test to meet electrical requirements. 

5. The annature extension shall be bent up or down as required, with slotted 
tool placed through the frame at the right hand side, so that the units 
digit on the units counter wheel is exactly aligned with the other digits. 
The end of the armature extension should not touch the bottan of the 
ratchet but have perceptible clearance. 

D - PAWL: 

1. The pawl shall not bind on its bearings; on the side of the tmits counter 
wheel; or ai. the mechanism frame. 

2. The pawl shall drop freely into each units counter wheel ratchet tooth 
with the annature operated and with a counter wheel ratchet tooth backed 
firmly against the tip of the ratchet stopping spring. 

3. The pawl tension, me.asured at its tip, shall be minimum 7 grams, maximum 
9 grams. To readjust the tension of the pawl spring, remove, bend and 
replace it. 

E - OPERATION: 

l. Service meters shall be tested electrically in accordance with the operate 
and non-operate resistance or current values specified in Section F. If 
necessary, the armature restoring spring shall be readjusted during this 
test. 

2. Service meters shall be checked for release when the energizing circuit 
is interrupted after saturation as specified in Section F. 

J. Service meters shall be tested for accuracy of registration by operating 
each meter 10,000 times. Any meter which reeisters more than plus or 
minus five counts in error during this 10,000 operation test shall be 
rejected. A meter so rejected must be reconditioned, readjusted, and 
then the 10,000 operation test repeated before it raay be passed. 

4. The conditions under which the 10,000 operation is to be made are 
as follows: 

(a) The meters shall be operated at a speed of .300 
operations per minute. 

(b) Each pulse shall consist of a open period and a 
closed period, each approximately 50% of the pulse. 

(c) During this test, the meters shall be operated on 
direct current with the current value specified in 
section F. 

(d) Cover shall be in place when the test is made. 

CHICAGO, U. S. A. 
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P - ELECTRICAL REQUIREMENTS: 

NOTES 

0 
NO 

0 
MO 

0 
NO 

IO'l'IS: 1. Mo awd 1 '817 cent.act. •prinp. -
2. Qie pair make cent.act. aprinp. 

J. Unassigned. 

4. sat.urat.e wit.h 110 Volt.• D.C. Qw .. ccnd or more after interruption 
ot saturation current teat with 50 Volt• D.C. in ea. direction. 

5. Arter marginning, •aturate with llO Volt.a D.C. and check for release 
when saturation current 18 interrupted. 

6. Cloeed period current tor 10,000 operation te•t (section E-4) .0141 amp. 

7. saturate with 220 Volta D. C. Qie second or more a.tter interruption 
ot aaturation current teat with 110 Volta D.C. in same direction. 

8. After marginning, •aturate with 220 Volt• D.C. and check for release 
when saturation current 18 interrupted. 

9. ClOHd period current tor 10,000 operation teat (section E-4) .020 amp. 
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G - ADJUS'l'lll!NT TOOLS: 

The following t.oola are required f o.. obtaining the proper adjustment ot 
the aervioe met.er. {A'l'EA numbers) 

ABN:ae 

1. 

2. 

Benders 

Code No. 

Ul3748 A 
Ul3749 A 
Ul3750 A 
Ul3751 A 

Gauges 

Pawl adjustment. 
Adjustment ot the armature restoring spring tension. 
.Armature extension adjustment. 
.Annature back atop adjustment and adjustment ot the 

ratchet stopping spring. 

Ul3746 A .Armature air gap adjustment. 
Ul3747 A Armature stroke adjustment. 

EEl.0532 {clock tension gauge 0-50 grams) 
Pawl tension, ratchet stopping spring tension and 

armature tension. 

). Resistance Box 

El6826 A Electrical adjustment and inspection. 

NO'm: For maintenance and readjustment practice, it ia not abaolutel.7 
necessary to have all here above apecitied adjustment tools. 
:U:oet ot the readjustment operations can be done with a good 
pair ot amall sharp pointed pliers, but tor proper resetting 
ot the armature air gap and the armature stroke, ATEA gauges 
U l.3746 A and U 13747 A are required. Any tension gauge, 
giving exact measures up to 50 grams, can be used tor inspection 
and readjustment ot the spring moved part.a. In the same way, 
any good resistance box can be used tor the electrical 
operating teats. 
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STANDARD ADJUSTMENT 
FOR 

~70269 SERVICE METER 

INTRODUCTION 

The service meter ia an electro-mechanical device that autanatical.ly regiatera 
the number of repetitions of an event. It is used extensively aa a registering 
device in traffic studies in telephone exchanges. 

The service meter consists of the following basic part.a: Coll Assembly, Heelpiece, 
Annature Aaaembly with annature extension, Pawl, Counter Wheel Asaembly and Cover. 

The coil assembly is made of a magnetic iron core upon which 1a wound a number 
ot turns of wire. Fastened to each end of the iron core are insulated apoo;L 
heads which hold the wire in place on the core. A separate molded block beara 
terminals !or the coil and for contact springs. · 

The heelpiece is a U-shaped iron piece. It aerves as a mounting bracket for 
the coil, the annature stop piece and the counter wheel assembly and provides 
a meana !or mounting the meter to equipnent and a guide !or the meter cover. 

The armature is made or magnetic iron and is the operating port.ion or the meter 
that rotates the counter wheel. The armat.ure is held in place in the meter by 
meana of a knife edge bearing plate and a restoring spring. The annature extension 
is attached to the annature l'lith non-ferrous rivets which provides a residual .air 

. gap in the magnetic path between the coil core and the armature whe.n the JDBtel" 
is operated. 

The pawl 1a a lever, mounted on the armature extension; it engages the ratchet 
teeth on the units counter wheel while the armature extension holc:ta the coun~r 
Wheel in position. 

The counter wheel assembly consists of four wheels containing digits from "l" to 
"0" on their peripheries. The counter \'lheels are so co;istructed that each wheel 
tums ten tillles tor each turn · ot the wheel to its left. The units counter wheel 
is rotated each time the annature releases, by the engagement or the pawl, 
mechanically linked to the annature, in the ratchet or the unite wheels. 

ROOTINE INSPECTI<Jl 

The inspection ot the service meter should be adjwsted in the following order 
with readjustments made only as necessary. Where limits or adjustment are given, 
the service meter should be inspected with the extreme limiting value& and re
adjusted only it it is found to be outside these limits. D&Yiation trca noainal 
values 1a to be expected and ia not cause tor readJuetMnt. 

Cowiter Wheel.a: Check the counter wheels tor binds and alignment. Section B 1-
2-3-4-5. . 

Annature: citeck the azmature for proper seating againat bearing plate, for bind1 
and tor stroke. Sect.ion C 1-2-J-4. 

• UK. .~n~ 
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f!!!: Check the pawl for binds and for tension. section D 1-3. 
Check the pawl tor engagement 'in the units ratchet wheel. section D 2. 
Check and ad.1ust the armature extenaion. Section C 5. 

Electrical Blguiremnte: Check and adjust the tension of the armature restoring 
spring to conform to the electrical requirements. Section E 1 and F. 

Lubrication: No supplementary lubrication is required. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The meter shall meet the general requirements specified in A-l.OC>, which 
are applicable. 

B - COUNTER WHEELS: 

l. The counter wheels shall not bind on the bearing pin. 

2. Adjacent cowiter wheels shall not bind on each other. 

3. The outside cowiter wheels shall not bind on the frame. 

4. When the armature is in its unoperated position the nU1118rals en the 
counter wheels shall be in a straight line parallel to the cowiter 
wheel bearing shaft. The position of the unit counter wheel is 
controlled by the ratchet stopping spring engaging the ratchet. This 
spring, h~ .. a slot for the screw which fastena the spring to the amature 
back stop, pendtting adjustment of the spring to the ratchet. The tip 
of this sprihg shall rest against a ratchet tooth, near the bottan and 
not more than half way up the tooth. The tension of this spring against 
the ratchet, .i as meaaured at the tip of the spring by way of the slot in 
the right hand 'side or the meter, shall be minimum 10 grams, maxiPNlll 
16 grams.· 

5. The counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels • 

. ' 
C - ARMATURE: 

1. The amature shall rest against its bearing plate without binding, shall 
not bind on the meter frame (heelpiece), and shall have at leaat perceptible 
side pla, on its bearing. 

2. The armature bearing plate shall be l~ated so that the armature in 
operated position clears the end of the coil core by minimum .005", 
maximum .010". When ATEA gauge U 13746 A is used for adjustment and 
i~qpection this air gap shall be 0.2 mn. ( .<XY'/9 in.) Thia air gap is 
set by adjusting the two screws in the armature spring support to clamp 
the armature bearing plate in place. 

3. The armature stroke shall be 0.148 in. (3.75 .um.), as gauged with a 3.75 na. 
square gauge (ATEA U 13747 A) held between the coil core and the residual 
rivets or the unoperated armature, and shall be set by bending the 
armature back atop. 

urc. I"""" • 
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4. The armature tension, measured just behind the middle rivet, shall be not 
more than 47 grams. This is adjusted by bending up or dow the armature 
restoring spring lug. This lug shall be set as high as possible, but not 
higher than the frame. The armature tension ~ be changed during 
electrical test to meet electrical requirements • 

5. The armature extension shall be bent up or dow as required, with slotted 
tool placed through the frame at the right hand side, so that the units 
digit on the units counter wheel is exactly aligned with the other digits. 
The end of the armature extension should not touch the bottom of the 
ratchet but have perceptible clearance. 

D - PAWL: 

1. The pawl shall not bind on its bearings; on the side of the units counter 
wheel; or on the mechanism frame. 

2. The pawl shall drop freely into each units counter wheel ratchet tooth 
wi~h the armature operated and with a counter wheel ratchet tooth backed 
firmly against the tip of the ratchet stopping spring. 

3. The pawl tension, measured at its tip, shall be minimum 7 grams, ma.x1mum 
9 grams. To readjust the tension of the pawl spring, remove, bend and 
replace it. 

NOTE: On meters provided with leaf-spring pawls, the pawl tension, 
measured at the point which contacts the ratchet, shall be 
minimum 3 grams, maximum 7 grams. 

E - OPERATION: 

1. Service meters shall be tested electricalJ.y in accordance with the operate 
and non-operate resistance or current values specified in Section F. ·If 
necessary, the armature restoring spring shall be readjusted during this 
test. 

2. Service meters shall be checked for release when the energizing circuit 
ls interrupted after saturation as specified in Section F. 

3. Service meters shall be tested for accuracy of registration by operating 
each meter 10,000 times. Any meter which registers more than plus or 
minus five counts in error during this 10,000 operation test shall be 
rejected. A meter so rejected must be reconditioned, readjusted, and 
then the 10,000 operation test repeated pefore it may be passedo 

4. The conditions under which the 10,000 operation is to be made are as 
follows: 

(a) The meters shall be operated at a speed of 300 operations 

(b) 

(c) 

(d) 

. 

per minute. ·-

Each pulse shall consist of a open period and a closed period, 
each approximately 5CJ1, of the pulse. 

During this test, the meters shall be operated on direct current 
with the current value specified in Section F. 

Cover shall be in place when the test is made. 
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I F - EIECTRIC~ REQUIREMENTS: - ~ 

lllW>JUST 
METER ASSEMBLY&: TEST ·METER llOtlf TED METER tlUI) UN'l'EI). TEST NO'lZS 
COIL RESISTANCE FOR RESIS. CURRENT RESIS. CURRENT aESIS. CUR!lmT 

D-r , A 0 1' I. I .o '~ ll'it .0121 ) lO~U .Or ill l, I+, 
•2800 '2 BO l,r'I .o , ~ I .0 LI 20 1 1U .010 5. 6 
D-"f\"':1~':--B 0 ~- I I .u. M .o :• .o J I l., 7, 

M>OO g RO 2b1 .o MI r .o I .o I 8. 9 
D--/U,O'l-C 0 l . ' •O. ,.1 .o ~b II I .o ) 2, 4, 
2800 g NO l.' ''.>U .u. lO lB'>U .0108 :olU' iU .u .u ,-i ~- 6 

IOl'BS:. l. No awdl Sar, contact aprinp. 

2. Ole pair make contact eprinp. 

3. Unassigned. 

4. saturate with 110 Volta D.C. Qie eecond or aore after interruption 
' ot saturation current teat with 50 Volta D.C. 1n eam direction • 

5. .Att.er marginning, aaturate with llO Volte D.C. and check tor releue 
when saturation current is interrupted. 

6. Closed period current tor 10,000 operation teat (sactian ~) .0141 ,amp. 

7. saturate with 220 Volte D.C. Q1e eecand or more after interruptian 
ot aaturatian current teat with 110 Volta D.C. 1n e&IDll directian. 

8. A.ft.er marginning, aaturate with 220 Volta D.C. and check tor releaee 
when saturation current ia interrupted. 

9. aloaed pe~od current tor 10,000 operatian teat (Section E-4) .02D amp. 

AUTOMATIC ELECTRIC COMPANY t1---... ----.---+-UR .. __ .,1_ """" _ _,. 
NORTNIAK~lt.J...,11.S.A. ~ I I PACE 4 (:I 7 A-lSl 

TCI Library  www.telephonecollectors.info 



. 6-3-54 
: ISSUE NO. l 

RETYPED 
' 7-19-56 

.I~UE" 

' 2-5-59 
I ISSUE: #3 
: 

G - ADJU~T TOOLS: 

The following tools are required tor obtaining the proper adjustment o! 
the service met.er. (ATEA numbers) 

1. Benders 

Code No. 

Ul3748 A 
Ul3749 A 
Ul3750 A 
013751 A 

2. Gauges 

Pawl adjustment. 
Adjustment or the annature restoring spring tension. 
Annature extension adjustment. 
Armature back stop adjustment and adjustment ot the 

ratchet stopping spring. 

'. · Ul3746 A Armature air gap adjustment. 

,--.. , 

ABN:ss 

Ul3747 A A:nnature stroke adjustment. 
EEl.0532 (clock tension gauge 0-50 grams) 

Pawl tension, ratchet stopp1ng spring tension and 
armature tension. 

3. Resistance Box 

El6826 A Electrical adjustment and inspection. 

tiQI!: For maintenance and readjustment practice, it is not absolutely 
necessary to have all here above specified adjustment tools. 
Most of the readjustment operations can be done with a good 
pair of small sharp pointed pliers, but for proper resetting 
of the armature air gap and the annature stroke, ATEA gauges 
U 13746 A and U 13747 A are required. Any tension gauge, 
giving exact measures up to 50 grams, can be used for inspection 
and readjustment of the spring moved parts. In the same way, 
any good resistance box can be used tor the electrical 
operating tests. 
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INTRODUCTION 

The service meter is an electro-mechanical device that automatically registers 
the number of repetitions of an event. It is used extensively as a registering 
device in traffic studies in telephone exchanges. 

The service meter consists of the following basic parts: Coil Assembly, Heelpiece, 
Armature Assembly with armature extension, Pawl, Counter Wheel Assembly and Cover. 

The coil assembly is made of a magentic iron core upon which is wound a number 
of turns of wire. Fastened to each end of the iron core are insulated spool 
heads which hold the wire in place on the core. A separate molded block bears 
terminals for the coil and for contact springs. 

The heelpiece is a U-shaped iron piece. It serves as a mounting bracket :for 
the coil, the armature stop piece and the counter wheel assembly and provides 
a means for mounting the meter to equipment and a guide for the meter cover. 

The armature is made of magnetic iron and is the operating portion of the meter 
that rotates the counter wheel. The armature is held in place in the meter by 
means of a knife edge bearing plate and a restoring spring. The armature exten
sion is attached to the armature with non-ferrous rivets which provides a residual 
air gap in the magnetic path between the coil core and the armature when the meter 
is operated. 

The pawl is a lever, mounted on the armature extension; it engages the ratchet 
teeth on the units counter wheel while the armature extension holds the counter 
wheel in position. 

The counter wheel assembly consists of four wheels containing digits from "l" to 
"O" on their peripheries. The counter wheels are so constructed that each wheel 
turns ten times for each turn of the wheel to its left. The units counter wheel 
is rotated each time the armature releases, by the engagement of the pawl, 
mechanically linked to the armature, in the ratchet o:f the units wheels. 

ROUTINE INSPECTION 

The inspection of the service meter should be adjusted in the following order 
with readjustments.ma.de only as necessary. Where limits of adjustment are given, 
the service meter should be inspected with the extreme limiting values and re
adjusted only if it is found to be outside these limits. Deviation from nominal 
values is to be ex,pected and is not cause for readjustment. 

Counter Wheels: Check the counter wheels for binds and alignment. Section Bl-
2-3-4-5. 

Armature: Check the armature for proper seating against bearing plate, for binds 
and for stroke. Section C 1-2-3-4. 
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Pawl: Check the pawl for binds and f'or tension. Section D 1-J. 
Check the pawl f'or engagement in the units ratchet wheel. Section D 2. 
Check and adjust the armature extension. Section C 5. 

Electrical Requirements: Check and adjust the tension of the armature restoring 
· spring to conform t'o the electrical requirements. Section E 1 and F. 

Lubrication: No supplementary lubrication is required. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. Th.e meter shal1 meet the general requirements specified in A-100, which 
are applicable. 

B - COUNTER WHEEIS: 

1. The counter wheels shall not bind on the bearing pin. 

2. Adjacent counter wheels shall not bind on each other. 

3. The outside counter wheels shal1 not bind on the :frame. 

4. When the armature is in its unoperated position the numerals on the 
counter wheels shall be in a straight line paral:Lel to the counter 
wheel bearing sha:rt. Th.e position of' the unit counter wheel is 
controlled by the ratchet stopping spring engaging the ratchet. This 
spring has a slot f'or the screw 'Which fastens the spring to the armature 
back stop, permitting adjustment of' the spring to the ratchet. The tip 
of' this spring shall rest against a ratchet tooth, near the bottom and 
not more than half' way up the tooth. The tension of' this spring against 
the ratchet, as measured at the tip of' the spring by way of' the slot in 
the right hand side of' the meter, shall be minimum 10 grams, maximum 16 
grams. 

5. Th.e counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels. 

C - ARMATURE: 

1. The armature shall rest against its bearing plate without binding, shall 
not bind on the meter frame (heelpiece ) , and shall have at least perceptible 
side play on its bearing. 

2. The armature bearing plate shall be located so that the armature in 
operated position clears the end of' the coil core by minimum .005", 
maximum .010". When ATEA gauge U 13746 A is used f'or adjustment and 
inspection this air gap shall be 0.2 mm. (.0079 in.). This air gap is 
set by adjusting the two screws in the armature spring support to clamp 
the armature bearing plate in place. 

3. The armature stroke shall be 0 .148 in. ( 3. 75 mm. ) , as gauged with a 3. 75 mm. 
square gauge (ATEA U 13747 A) held between the coil core and the residual 
rivets o:t.: the unoperated armature, and shall be set by bending the armature 
back stop. 
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4. The armature tension, measured just behind the middle rivet, shall be not 
more than 47 grams. This is adjusted by bending up or down the armature 
restoring spring lug. This lug shall be set as high as possible, but not 
higher than the frame. The armature tension may be changed during electrical 
test to meet electrical requirements. 

5. The armature extension shall be bent up or down as required, with slotted 
tool placed through the frame at the right hand side, so that the units digit 
on the units counter wheel is exactly aligned with the other digits. The 
end of the armature extension should not touch the bottom of the ratchet but 
have perceptible clearance. 

D - PAWL: 

1. The pawl shall not bind on its bearings; on the side of the units counter 
wheel; or on the mechanism frame. 

2. The pa.vl shall drop freely into each units counter wheel ratchet tooth with 
the armature operated and with a counter wheel ratchet tooth backed firmly 
against the tip of the ratchet stopping spring. 

3. The pawl tension, measured at its tip, shall be minimum 7 grams, maximum 9 
grams. To readjust the tension of the pawl spring, remove, bend and replace 
it. 

NOTE:- On meters provided with leaf-spring pawls, the pawl tension, measured 
at the point which contacts the ratchet, shall be minimum 3 grams, 
maximum 7 grams. 

E - OPERATION:-

1. Service meters shall be tested electrically in accordance with the operate 
and non-operate resistance or current values specified in Section F. If 
necessar,y, the armature restoring spring shall be readjusted during this 
test. 

2. Service meters shall be checked for release when the energizing circuit 
is interrupted a~er saturation as specified in Section F. 

3. Service meters shall be tested for accuracy or registration by operating 
each meter 101 000 times. Any meter which registers more than plus or minus 
five counts in error during this 10,000 operation test shall be rejected. 
A meter so rejected must be reconditioned, readjusted, and then the 10,000 
operation test repeated before it nay be passed. 

4. The conditions under which the 101 000 operation is to be made are as follows:

(a) The meters shall be operated at a speed of 300 operations per minute. 

(b) Each pulse shall consist of a open period and a closed period, each 
approximately 50'/o of the pulse. 

(c) Du.ring this test, the meters shall be operated on direct current with 
the current value specified in Section F. 

(d) Cover shall be in place when the test is made. 
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F - ELECTRICAL REQUIREMENTS: 
RF.An msT 

METER ASSEMBLY & TEST METER MOUNTED METER UNMOUNTED TEST NOTES 
COIL RESISTANCE FOR RESIS. CURRENT RESIS. CURRENT RESIS. CURRENT 

D-70269-A 0 1300 .0122 11'i0 .0126 1050 .0130 1, 4, 
2800 .n NO 1750 .0110 1850 .0108 2050 .0103 5, 6 

D-70269-B 0 2200 .0177 2000 .0183 1850 .0188 1, 7, 
4000.n NO 2650 .0166 1750 .0163 3150 .0154 8, 9 

D•70269-C 0 1300 .0122 1150 .0126 1050 .0130 2, 4, 
28oon NO 1750 .0110 1850 .0108 2050 .0103 5. 6 

NOTES: 1. No auxiliary contact springs. 

2. One pair make contact springs. 

3. Unassigned. 

4. Saturate with 110 Volts D.C. One second or more after interruption 
of saturation current test with 50 Volts D.C. in same direction. 

5. After marginning, saturate with 110 Volts D.C. and check for release 
when saturation current is interrupted. 

6. Closed period current for 10,000 operation test (Section E-4) .0141 amp. 

7. Saturate with 220 Volts D.C. One second or more after interruption 
of saturation current test with 110 Volts D.C. in same direction. 

8. After marginning, saturate with 220 Volts D.C. and check for release 
when saturation current is interrupted. 

9. Closed period current for 10,000 operation test (Section E-4) .020 amp. 
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G - ADJUSTMENT TOOLS: 

The following tools are required for obtaining the proper adjustment of the 
service meter. (ATEA numbers) 

1. Benders 

Code No. 

Ul3748 A 
Ul3749 A 
Ul3750 A 
Ul3751 A 

2. Ga~es 

Ul3746 A 
Ul3747 A 

EE10532 

Pawl adjustment. 
Adjustment of the armature restoring spring tension. 
Armature extension adjustment. 
Armature back stop adjustment and adjustment of the 

ratchet stopping spring. 

Armature air gap adjustment. 
Armature stroke adjustment. 
(clock tension gauge 0-50 grams) 
Pawl tension, ratchet stopping spring tension and 

armature tension. 

3. Resistance Box 

ABN:ss 
RETYPED: de 

El.6826 A El.ectrical adjustment and inspection. 

NOl1E: For maintenance and readjustment practice, it is not absolutely 
necessary to have all here above specified adjustment tools. 
Most of the readjustment operations can be done with a good pair 
of small sharp pointed pliers, but for proper resetting of the 
armature air gap and the armature stroke, ATEA gauges ui3746 A 
and Ul3747 A are required. Any tension gauge, giving exact 
measures up to 50 grams, can be used for inspection and readjust
ment of the spring moved parts. In the same way, any good 
resistance box can be used for the electrical operating tests. 
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.197u DIA. 
5mm 

PAWL BENDER Ul3748 A 

.276 11 DIA. 
7mm 

.0394" 
l.OOmm 

ARMATURE EXTENSION BENDER 
Ul3750 A 
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[ .08311 

.IOS" 2.lmm 
2.7mm 

ARMATURE SPRING LUG BENDER 
Ul3749 A 

.236 11 DIA. 
6mm 

ARMATURE BACK STOP BENDER 
Ul3751 A 
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.0236 11 

0.60mm 

ARMATURE AIR GAP GAUGE 

U 13746 A 

TENSION GAUGE 

EE 10532 

NO. REMA 
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NORTHLAKE, ILLINOIS, U.S.A. 

.1476 II SQUARE 
3.75mm 

ARMATURE STROKE GAUGE 

U 13747 A 
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REVISED & 
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STANDARD ADJUSTMENT 
FOR 

D-70269 SERVICE METER 

INTRODUCTION 

ISSUE: #5 
DATE: 3-22-6~11 M i-1/3 
APPROVALS: CW'jj ,-z-

The service meter is an electro-mechanical device that automatically registers 
the number of repetitions of an event. It is used extensively as a registering 
device in traffic studies in telephone exchanges . 

The service meter consists of the following basic parts: Coil Assembly, Heelpiece, 
Armature Assembly with armature extension, Pawl, Counter Wheel Assembly and Cover. 

The coil assembly is made of a magnetic iron core upon which is wound a number 
of turns of wire. Fastened to each end of the iron core are insulated spool 
heads which hold the wire in place on the core. A separate molded block bears 
terminals for the coil and for contact springs. 

The heelpiece is a U-shaped iron piece. It serves as a mounting bracket for 
the coil, the armature stop piece and the counter wheel assembly and prov1.des 
a means for mounting the meter to equipment and a guide for the meter cover. 

~~~--....----1 The armature is made of magnetic iron and is the operating portion of the meter 
l'·S~~: ""5 JJV:i ~. that rotates the counter wheel. The armature is held in place in the meter by 

means of a knife edge bearing plate and a restoring spring. The armature 
extension is attached to the armature with non-ferrous rivets which provide.s a 
residual air gap in the magnetic path between the coil core and the armature when 
the meter is operated. 

The pawl is a lever, mounted on the armature extension; it engages the ratchet 
teeth on the units counter wheel while the armature extension holds the counter 
wheel in position. 

The counter wheel assembly consists of four or five wheels containing digits from 
"l" to "O" on their peripheries. The counter wheels are so constructed that each 
wheel turns ten times for each turn of the wheel to its left. The units counter 
wheel is rotated each time the armature releases, by the engagement of the pawl, 
mechanically linked to the armature, in the ratchet of the units wheels. 

ROUTINE INSPECTION 

The inspection of the service meter should be adjusted in the following order with 
readjustments made only as necessary. Where limits of adjustment are given, the 
service meter should be inspected with the extreme limiting values and readjusted 
only if it is found to be outside these limits. Deviation from nominal values 
is to be expected and is not cause for readjustment. 

Counter Wheels: Check the counter wheels for binds and alignment. Paragraph 2. 

Armature: Check the armature for proper seating against bearing plate, for binds 
and for stroke. Paragraph 3. 
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Pawl: Check the pawl for binds and for tension. Paragraph 4. 
Check the pawl for engagement in the units ratchet wheel. Paragraph 4.2. 
Check and adjust the armature extension. Paragraph 3.5. 

Electrical Requirements: Check and adjust the tension of the armature restoring 
spring to conform to the electrical requirements. Paragraphs 5.l and 6. 

Lubrication: No supplementary lubrication is required. 

SPECIFIC REQUIREMENTS 

l - GENERAL: 

l.l The meter shall meet the general requirements specified in A-lOO, wh1.ch 
are applicable. 

2 - COUNTER WHEELS: 

2.l The counter wheels shall not bind on the bearing pin. 

2.2 Adjacent counter wheels shall not bind on each other. 

2.3 The outside counter wheels shall not bind on the frame. 

2. 4 When the armature is in its unoperated position the numerals on the counter 
wheels shall be in a straight line parallel to the counter wheel bearing 
shaft. The position of the unit counter wheel is controlled by the ratchet 
stopping spring engaging the ratchet. This spring has a slot for the screw 
which fastens the spring to the armature back stop, permitting adjustment 
of the spring to the ratchet. The tip of this spring shall rest against a 
ratchet tooth, near the bottom and not more than half way up the tooth. The 
tension of this spring against the ratchet, as measured at the tip of the 
spring by way of the slot in the right hand side of the meter, shall be 
minimum. lO grams, maximum 16 grams. 

2.5 The counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels. 

3 - ABMATURE: 

3.1 The armature shall rest against its bearing plate without binding, shall 
not bind on the meter frame (heelpiece), and shall have at least perceptible 
side play on its bearing. 

3.2 The armature bearing plate shall be located so that the armature in operated 
position clears the end of the coil core by minimum. .005", maximum. .OlO". 
When ATEA gauge U 13746 A is used for adjustment and inspection this air gap 
shall be 0.2 mm. (.0079 in.). This air gap is set by adjusting the two 
screws in the armature spring support to clamp the armature bearing plate 
in place. 
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ISS. 11'5 

3.3 The armature stroke shall be 0.148 in. (3.75 mm.), as gauged with a 3.75 mm. 
square gauge (ATEA U 13747 A) held between the coil core and the residual 
rivets of the unoperated armature, and shall be set by bending the armature 
back stop. 

3.4 The armature tension, measured just behind the middle rivet, shall be not 
more than 47 grams. This is adjusted by bending up or down the armature 
restoring spring lug. This lug shall be set as high as possible, but not 
higher than the frame. The armature tension may be changed during electrical 
test to meet electrical requirements. 

3.5 The armature extension shall be bent up or down as required, with slotted 
tool placed through the frame at the right hand side, so that the units 
digit on the units counter wheel is exactly aligned with the other digits. 
The end of the armature extension should not touch the bottom of the ratchet 
but have perceptible clearance. 

4 - PAWL: 

4.1 The pawl shall not bind on its bearings; on the side of the units counter 
wheel; or on the mechanism frame. 

4.2 The pawl shall drop freely into each units counter wheel ratchet tooth with 
the armature operated and with a counter wheel ratchet tooth backed firmly 
against the tip of the ratchet stopping spring. 

4.3 The pawl tension, measured at its tip, shall be minimum 7 grams, maximum 9 
grams. To readjust the tension of' the pawl spring, remove, bend and replace 
it. 

NOTE: On meters provided with leaf-spring pawls, the pawl tension, 
measured at the point which contacts the ratchet, shall be 
minimum 3 grams, maximum 7 grams. 

5 - OPERATION: 

5.1 Service meters shall be tested electrically in accordance w:f.th the operate 
and non-operate resistance or current values specified in Paragraph 6. If 
necessary, the armature restoring spring shall be readjusted during this 
test. 

5.2 Service meters shall be checked for release when the energizing circuit 
is interrupted af'ter saturation as specified in Paragraph 6. 
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6 - ELECTRICAL REQUIREMENTS: 

READJUST 
METER ASSEMBLY & TEST METER MOUNTED METER UNM0Ul'fl'fil TEST NOTES 
r.nTT 'RF.RISTANCE FOR RESIS. CURRENT RESIS. CURRENT RESIS. CURRENT 
D-70269-A and 0 liOO .0122 ll50 .0126 1050 .Ol~C1 l, 
FD-l067-AFlO 

NO 1850 .0108 2050 5 2800 n 1750 .OllO .0103 
D-70269-B and 
FD-1067-AFll 0 2200 .0177 2000 .. 0183 1850 .0188 1, 

4000 n NO 2650 .0166 1750 .0163 3150 .ms4 7 
D-70269-C and 

0 1300 .0122 ll50 .0126 1050 .0130 2, FD-l067-AFl2 
2800 n NO 1750 .OllO 1850 .0108 2050 .0103 5 

NOTES: l. No auxiliary contact springs. 

2. One pair make contact springs. 

3. Unassigned. 

4. Saturate with llO Volts D.C. One second or more after interruption 
of saturation current test with 50 Volts D.C. in same direction. 

5. After margining, saturate with llO Volts D.Co and check for release 
when saturation current is interrupted. 

6. Saturate with 220 Volts D.C. One second or more after interruption 
of saturation current test with llO Volts D.C. in same direction. 

7. After margining, saturate with 220 Volts D.C. and check for release 
when saturation current is interrupted. 
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ISS. 'If') 7 - ADJUSTMENT '!OOLS: 

The following tools are required for obtaining the proper adjustment of the 
service meter. (ATEA numbers) 

7.1 Benders 

Code No. 

U l3748 A 
U 13749 A 
U l-3750 A 
U l375l A 

7.2 Gauges 

U 13746 A 
U l3747 A 

EE l0532 

Pawl adjustment. 
Adjustment of the armature restoring spring tension. 
Armature extension adjustment. 
Armature back stop adjustment and adjustment of the 

ratchet stopping spring. 

Armature air gap adjustment. 
Armature stroke adjustment. 
(clock tension gauge 0-50 grams) 
Pawl tension, ratchet stopping spring tension and 

a.rin.ature tension. 

7.3 Resistance Box 

E l6826 A Electrical adjustment and inspection. 

NOTE: For maintenance and readjustment practice, it is not absolutely 
necessary to have all here above specified adjustment tools. 
Most of the readjustment operations can be done with a good pair 
of small sharp pointed pliers, but for proper resetting of the 
armature air gap and the armature stroke, ATEA gauges U 13746 A 
and U 13747 A are required. Any tension gauge, giving exact 
measures up to 50 grams, can be used for inspection and 
readjustment of the spring moved parts. In the same way, any 
good resistance box can be used for the electrical operating 
tests • 

.ABN: SS 

RETYPED:dc 
RETYPED:mvr 
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.197u DIA. 
5mm 

PAWL BENDER Ul3748 A 

.0394" 
l.OOmm 

.276 11 DIA. 
7mm 

ARMATURE EXTENSION BENDER 
Ul3750 A 
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.276" DIA. 
71ftm 

[ .083" 
.IOS" 2.lmm 
2.7mm 

ARMATURE SPRING LUG BENDER 
Ul3749 A 

.236"DIA. 
6mm 

ARMATURE BACK STOP BENDER 
Ul3751 A 
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.0236 11 

0.60mm 

ARMATURE AIR GAP GAUGE 

U 13746 A 

TENSION GAUGE 

EE 10532 

NO. 
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.1476 II SQUARE 
3.75mm 

ARMATURE STROKE GAUGE 

U 13747 A 
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D-70269 SERVICE METER 

INTRODUCTION 

ISSUE:.#5 
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ISSUE: #6 
DATE: 11-17-67 
APPROVALS: ~ i-z..~i,·IA,JJ 

The service meter is an electro-mechanica.l device that automatically registers 
the number of' repetitions of' an event. It is used extensively as a registering 
device in traf'f'ic studies in telephone exchanges. 

The service meter consists of the f'ollowing basic parts: Coil Assembly, Heelpiece, 
Armature Assembly with armature extension, Pawl, Counter Wheel Assembly and Cover. 

The coil assembly is made of a magnetic iron core upon which is wound a number 
of turns of wire. Fastened to each end of' the iron core are insulated spool 
heads which hold the wire in place on the core. A separate molded block bears 
terminals for the coil and :for contact springs. 

The heelpiece is a U-shaped iron piece. It serves as a mounting bracket for 
the coil, the armature stop piece and the counter wheel assembly and provi.des 
a means for mounting the meter to equipment and a guide for the meter cover. 

------- The armature is made o:f magnetic iron and is the operating portion of' the meter 

~·S:,:S. .. r.··' : .:lf5 ~ ~- that rotates the counter wheel. The armature is held in place in the meter by ;U 

b-A-lBl 
EMG. ECO. 
11-17-67 
REVISED 
SECTION 6, 
SllEEI' 4. 

means o:f a kriif'e edge bearing plate and a restoring spring. The armature 
extension is attached to the armature with non-f'errous rivets which provides a 
residual air gap in the magnetic path between the coil core and the armature when 
the meter is operated. 

The pawl is a lever, mounted on the armature extension; it engages the ratchet 
teeth on the units counter wheel while the armature extension holds the counter 
wheel in position. 

The counter wheel assembly consists of' four or five wheels containing digits f'rom 
"l" to "O" on their peripheries. The counter wheels are so constructed that each 
wheel turns ten times f'or each turn of the wheel to its left. The units counter 
wheel is rotated each time the armature releases, by the engagement of' the pawl, 
mechanically linked to the armature, in the ratchet of the units wheels. 

ROUTINE INSPECTION 

The inspection of' the service meter should be adjusted in the f'ollowing order with 
readjustments made only as necessary. Where limits of adjustment are given, the 
service meter should be inspected with the extreme limiting values and readjusted 
only i:f it is found to be outside these limits. Deviation from nominal values 
is to be expected and is not cause for readjustment. 

Counter Wheels: Check the counter wheels for binds and alignment. Paragraph 2. 

Armature: Check the armature for proper seating against bearing plate, for binds 
and for stroke. Paragraph 3. 
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Pawl: Check the :pawl for binds and for tension. Paragraph 4. 
Check the pawl for engagement in the units ratchet wheel. Paragraph 4.2. 
Check and adjust the armature extension. Paragraph 3.5. 

Electrical Requirements: Check and adjust the tension of the armature restoring 
spring to conform to the electrical requirements. Paragraphs 5.1 and 6. 

Lubrication: No supplementary lubrication is required. 

SPECIFIC REQUIREMENTS 

1 - GENERAL: 

1.1 The meter shall meet the general requirements specified in A-100, wh1ch 
are applicable. 

2 - COUNTER WHEELS: 

2.1 The counter wheels shall not bind on the bearing pin. 

2.2 Adjacent counter wheels shall not bind on each other. 

2.3 The outside counter wheels shall not bind on the frame. 

2.4 When the armature is in its unoperated position the num.eraJ.s on the counter 
wheels shall be in a straight line parallel to the counter wheel bearing 
shaft. The position of the unit counter wheel is controlled by the ratchet 
stopping spring engaging the ratchet. This spring has a slot for the screw 
which fastens the spring to the armature back stop, permitting adjustment 
of the spring to the ratchet. The tip of this spring shall rest against a 
ratchet tooth, near the bottom and not more than half way up the tooth. The 
tension of this spring against the ratchet, as measured at the tip of the 
spring by way of the slot in the right hand side of the meter, shall be 
minimum 10 grams, maximum 16 grams. 

2.5 The counter wheel pinions shall not bind on the bearing pin nor on the 
counter wheels. 

3 - ARMATURE : 

3.1 The armature shall rest against its bearing plate without binding, shall 
not bind on the meter frame (heelpiece), and shall have at least perceptible 
side play on its bearing. 

3.2 The armature bearing plate shall be located so that the armature in operated 
position clears the end of the coil core by minimum . 005", maximum • 010". 
When ATEA gauge U 13746 A is used for adjustment and inspection this air gap 
shall be 0.2 mm. (.0079 in.). This air gap is set by adjusting the two 
screws in the armature spring support to clamp the armature bearing plate 
in place. 
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3.3 The armature stroke shaJ.l be O.l48 in. (3.75 mm.), as gauged with a 3.75 mm. 
square gauge (ATEA U l3747 A) held between the coil core and the residual 
rivets of the unoperated armature, and shall be set by bending the armature 
back stop. 

3.4 The armature tension, measured just behind the middle rivet, shall be not 
more than 47 grams. This is adjusted by bending up or down the armature 
restoring spring lug. Tb.is lug shaJ.l be set as high as possible, but not 
higher than the frame. The armature tension may be changed during electrical 
test to meet electrical requirements. 

3.5 The armature extension shaJ.l be bent up or down as required, with slotted 
tool placed through the frame at the right hand side, so that the units 
digit on the units counter wheel is exactly aligned with the other digits. 
The end of the armature extension should not touch the bottom of the ratchet 
but have perceptible clearance. 

4 - PAWL: 

4.l The pawl shall not bind on its bearings; on the side of the units counter 
wheel; or on the mechanism frame. 

4.2 The pawl shaJ.l drop freely into each units counter wheel ratchet tooth with 
the armature operated and with a counter wheel ratchet tooth backed firmly 
against the tip of the ratchet stopping spring. 

4.3 The pawl tension, measured at its tip, shall be minimum 7 grams, maximum 9 
grams. To readjust the tension of the pawl spring, remove, bend and replace 
it. 

NOTE: On meters provided with leaf-spring pawls, the pawl tension, 
measured at the point which contacts the ratchet, shall be 
minimum 3 grams, maximum 7 grams. 

5 - OPERATION: 

5.l Service meters shall be tested electricaJ.ly in accordance w:i.th the operate 
and non-operate resistance or current values specified in Paragraph 6. If 
necessary, the armature restoring spring shall be readjusted during this 
test. 

5.2 Service meters shall be checked for release when the energizing circuit 
is interrupted after saturation as specified in Paragraph 6. 
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. 6 - EU:CTRICAL REQUIREMENTS: 

READJUST 
METER ASSEMBLY & TEST METER MOUNTED METER UNM)uru.l!i.1 TEST NOTES 
r.nTT "Ali'~T~'T'A NCE FOR RESIS. CURRENT RESIS. CURRENT RESIS. CURRENT 

D-70269-A and 0 liOO .0122 1150 .0126 l()&:\() .01<('\ l, 4, 
FD-lo67-An0 

2Rnn n NO 17'50 .OllO 1850 .0108 2050 .OlOi 5 
D-70269-B and 0 2200 .0177 2000 .Ol8i 1850 .0188 1, 6, 
FD-lo67-Anl 

4000 n NO 2650 .0166 1750 .0163 il50 .Ol&:\4 7 
D-70269-c and 

0 1300 .0122 ll50 .0126 1050 .0130 2, 4, FD-lo67-An2 
28oo n NO 1750 .OllO 1850 .0108 2050 .OlOi 5 

D-70269-D and 0 1190 .0335 1130 .0350 8, 9, 
FD-1067-AF62 

NO 1590 .0265 1700 .0250 300 n 10 

NOTES: 1. No auxiliary contact springs. 

2. One pair make contact springs. 

3. Unassigned. 

4. Saturate with 110 Volts D. C. One second or more a:f'ter interruption 
of saturation current test with 50 Volts D.C. in same direction. 

5. Af'ter margining, saturate with 110 Volts D.C. and check for release 
when saturation current is interrupted. 

6. Saturate with 220 Volts D.C. One second or more a:f'ter interruption 
of saturation current test with 110 Volts D.C. in same direction. 

7. Af'ter margining, saturate with 220 Volts D.C. and check for release 
when saturation current is interrupted. 

8. The meter must be margined to the "Test" values. If "Test" values 
cannot be met, adjust to meet "Readjust" values. 

9. The line circuit connected to this meter must be free before making 
adjustment. 

10. The arm attached to the armature restoring spring should be adjusted 
as high as possible, but remain below the surface of the meter 
heelpiece to prevent fouling the cover. 
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/ ·17-67 
J.SS.#6 

7, - ADJUSTMENT 'IOOLS : 

The following tools are required for obtaining the proper adjustment of the 
service meter. (ATEA numbers) 

7.1 Benders 

Code No. 

U 13748 A 
U 13749 A 
U 13750 A 
U 13751 A 

7.2 Gauges 

U 13746 A 
U 13747 A 

EE 10532 

Pawl adjustment. 
Adjustment of the armature restoring spring tension. 
Armature extension adjustment. 
Armature back stop adjustment and adjustment of the 

ratchet stopping spring. 

Armature air gap adjustment. 
Armature stroke adjustment. 
(clock tension gauge 0-50 grams) 
Pawl tension, ratchet stopping spring tension and 

armature tension. 

7.3 Resistance Box 

ABN:ss 

E 16826 A Electrical adjustment and inspection. 

NOTE: For maintenance and readjustment practice, it is not absolutely 
necessary to have all here above specified adjustment tools. 
Most of the readjustment operations can be done with a good pair 
of small sharp pointed pliers, but for proper resetting of the 
armature air gap and the armature stroke, ATEA gauges U 13746 A 
and U 13747 A are required. .A:n:y tension gauge, giving exact 
measures up to 50 grams, can be used for inspection and 
readjustment of the spring moved parts. In the same way, any 
good resistance box can be used for the electrical operating 
tests. 
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.197u DIA. 
5mm 

PAWL BENDER Ul3748 A 

.276 11 DIA. 
7mm 

.039411 

l.OOmm 

ARMATURE EXTENSION BENDER 
Ul3750 A 

I AUTOMATIC~ ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

[ .083 11 

.IOS" 2.lmm 
2.7mm 

ARMATURE SPRING LUG BENDER 
Ul3749 A 

.236 11 DIA. 
6mm 

ARMATURE BACK STOP BENDER 
Ul3751 A 
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3-22-63 
ISS. 5 

l:b-17-67 
ISS. #6 

.0236 11 

0.60mm 

ARMATURE AIR GAP GAUGE 

U 13746 A 

TENSION GAUGE 

EE 10532 

NO. REMA KS 

I AUTOMATIC- ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

.1476 II SQUARE 
3.75mm 

ARMATURE STROKE GAUGE 

U 13747 A 
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ISSUE N0.1 

RETYPED 
TRACING 

WORN 
10-10-50 

UE N0.3 

STANDARD ADJUSTMmT 
FOR 

REVERSE CURRmT RELAY (C. J. ANDERSON .MFG.) 

Because this relay as received from the manufacturer is co!apletely adjusted, 
this standard Adjustment is intended merely as a guide to our Factory Inspectors 
and for use in the Field. 

A. GENERAL 

l. The relay should be mo.:nted vertically so that the main contacts are 
at the top. 

2. All screws and nuts should be securely tightened. 
J. All cotter-pins should have their ends spread sufficiently to prevent 

them fran falling out. 
4. All bare stranded lead wires shall be dressed so that they do not be

come kinked or shorted. 

B. OPERATIONS OF THE RELAY - CLOSURE OF MAIN co:·~TACTS 

1. The series resistor "S.R. 11 (located at the lower left-hand side ot the 
relay) is adjusted to the point whic~1 will permit the relay to start 
its stroke at a predetermined voltage. (See associated Job Spec. tor 
correct voltage.) 

2. If it is desired to clos..: the contacts at a lower voltage, the value 
ot resistor 11s.R." J111st be decreased by lowering the adjustable band. 

J. To close the contacts at a higher voltage, the value of resistor "S.R." 
must be increased by raising the adjustable band. 

C. AIR DASHPO'l' 

1. The air dashpot is intended to delay the closing of t.he main contacts 
long enough to permit the generator to reach its maximwn open circuit 
voltage. 

2. The valve adjusting screw should be screwed all the v1ay in and then 
backed out to give the desired del1zy time. (This adjusttnent is made 
by the manufacturer and, in general, need not be changed.) 

D. RELEASE OF RELAY - OPENING OF MAIN COOTACTS 

l. The parallel resistor 11P.R." (Located at the lower right-hand side of 
the rel91) is initially set at a point which Ylill alloVI the rela_y to 
release on a predetermined amount of reverse current. (see Job Spec.) 

2. This resistor, in general, will not need readjusting. 
J. If it is desired to change the point at which the relaJ1 releaseti, t.'ie 

adjustable band on the :resistor 11P.R." must be moved. 
a. By raising this band vertically, the relay will open its contact.• 

with less reverse c.urrent. 
b. By lowering this band iTertically, it will re•1uire r.iore reverse 

current to release the relq. 

CHICAGO, U. S. A. PAr:;<: 1 OF 2 
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E. CONTACTS 

l. The contacts of this relay are self-aligning and need not. maintenance 
until complete replacement is required. 

2. When the relay is releasing, the contact plate should break contact 
with the la.r.J.nated copper brush before it breaks contact vdth the 
carbon arcing contact. 

3. As the contact plate strikes the copper brush, it shall cause the 
laminations of the copper brush to spread slightly so as to insure 
good contact. 

4. The tension spring, mounted beneath the solenoid, si•ould have sufficient 
tension to hold the Resistance Inserting Contacts closed from the 
time the plunger starts to operate until the time the bracket on the 
lower end of the plunger strikes the lever which opens these contacts 
near the end of the plunger stroke. 

F. LUBRICATICll 

l. The leather washer and the felt wick inside of the air dashpot should 
be moistened with a fine oil (A.E.Co. Spindle Oil, Spec. 5231) about 
every six months. 

2. The hinge shafts should not be lubricated but should be removed and 
wiped clean with an oil-soaked cloth in the event dirt accumulates 
on them. 

3. No other lubrication is required. 

FEH:rv 
RETYPED BY:rv 

• UR. ,~n~ 
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ISSUE:7f4 

STANDARD ADJUSTM.iillT 
FOR 

REVERSE CURRmr RELAY ( c. JI ANDERSON ?~.) 

Because this relay as received from the manutacturer is completely adjusted, 
this standard Adjustment is intended merely as a guide to our Factory InspectorE 
and for use in the Field. 

A, G~RAL 

l, The relay should be mo.:nted vertically so that the main contacts are 
at the top. 

2. All screws and nuts should be securely tightened. 
3, All cotter-pins should have their ends spread sufficiently to prevent 

them fran falling out. 
4, .All bare stranded lead wires shall be dressed so that they do not be

come kinked or silorted. 

B. OPERATIONS OF THE RELAY - CLOSURE OF :MAIN CC!·7TACTS 

1. The series resistor 11s.R. 11 (located at the lower left-hand side ot the 
relay) is adjusted to the point whicl1 will permit the relay to start 
its stroke at a predetermined voltage. (See associated Job Spec. tor 
correct voltage.) 

2. If it ia desired to closd the contacts at a lower voltage, the value 
ot resistor 11s.R. 11 wst be decreased by lowering the adjustable band. 

3. To close the contacts at a higher voltage, the value of resistor ns.R.11 
must be increased by raising the adjustable band. 

C. AIR DASHPOT 

l. The air dashpot is intended to delay the closing of the main contacts 
long enough to permit the generator to reach its maximum open circuit 
voltage. 

2. The valve adjusting screw should be screwed al::. the way in and then 
backed out to give the desired delq time, (This adjust.rnent is made 
by the ~;anufacturer and, in general, need not be changed.) 

D. RBI.EASE OF 100.AY - OPENING OF MAIN CQ{TACTS 

1. T'ne parallel resistor np.R, 11 (Located at the lower right-hand side of 
the relq) is initially set at a point which will allow the relq to 
release on a predetermined amount of reverse current. (see Job Spec.) 

2. This resistor, in general, will not need readjusting, 
3, It it is desired to change the point at which the relay released, t.'le 

adjustable band on the resistor 11P.R. 11 must be moved. 
a. av raising this band vertically, the relay will open its contacts 

with less reverse CJrrent. 
b. By lowering this band vertically, it will reL1uire r.J.ore rev'drse 

current to release the relq. 

A-196 
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E. CONTACTS 

1. The contacts o! this relay are self-aligning and need not maintenance 
until complete replacement is re.-J.uired. 

2. When the relay is releasing, the contact plate should break contact 
with the laminated copper brush before it breaks contact with the 
carbon arcing contact. 

3. As the contact plate strikes the copper brush, it shall cause the 
laminations of the copper brush to spread slightly so as to insure 
good contact. 

4. The tiension spring, mounted beneath the solenoid, should have sufficient 
tension to hold the Resista.~ce Inserting Contacts closed from the 
time the plunger starts to operate until the time the bracket on the 
lower end of the plunger strikes the lever which opena these cootacta, 
near the end of the plunger stroke. 

F. LUBRICATICN 

1. The leather washer and the felt wick inside of the air dashpot should 
be moistened with a fine oil (A.E.Co. Spindle Oil, Spec. 5231) about 
every six months. 

2. The hinge shafts should net be lubricated but s:1ould be removed and 
wiped clean with an oil-soaked cloth in the event dirt accumulatee 
on t.'1em. 

3. No other lubrication is required. 

FEH:rv 
RETYPED BY:rv 
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ISSUE: f2 

STANDARD ADJUSTMENT 
FOR 

TYPE 280 POLARIZED RELAYS 

INTRODUCTION 

ISSUE:#2 
DATE: 4-21-61 
APPROVALS:t/.4.?f. 

/1#£-1-,24-t.I 

··---t 

D-555022 relays are mechanically and electrically interchangeable with W. E. Co • 
280 relays of the corresponding suffix. 

This polarized relay consists of the following basic parts; frame, coil assembly, 
armature, pole piece assemblies, contact screw assemblies, permanent magnet, 
magnetic return bracket, terminal block, cover, and cover cap. Some are also 
equipped with a biasing spring assembly • 

The two contact screw ·assemblies are mounted on the front end of a non-magnetic 
frame. These assemblies are insulated from the frame. 

Immediately to the rear of the contact screw assemblies, a bar magnet and two 
magnetic iron pole piece assemblies are mounted on the frame. These pole piece 
assemblies support the front end of the magnetic return bracket. The rear end 
of this bracket is supported by the frame. 

The coil is layer wound on a spool with an interlacing of cellulose acetate. On 
each end of this spool are fastened spool heads. The front metallic spool head 
is supported by the pole piece assemblies. The rear fiber spool head is supported 
by the magnetic return bracket. 

The armature is held by two screws to the rear end of the magnetic return bracket. 
The armature runs through the center of the coil but does not touch it. Two 
flexible contact springs are fastened to the front end of the armature. If the 
relay is equipped with a biasing spring, it is mounted on a bracket at the front 
end of the frame and it bears against the armature at a point to the rear of the 
contacts. 

The relay is supplied with a magnetic alloy cover. This cover is fitted with a 
cap which permits easy access to the relay for adjustment and inspection purposes. 

The "electrical balance adjustment" of the relay consists of an operate value of 
about 3 ampere turns and a non-operate value of about 2.2 ampere turns, both 
following a negative soak of about 125 ampere turns. 

On a relay equipped with a biasing spring, the "electrical balance" is made with 
the biasing spring disengaged, and additional adjustments are used to tension the 
biasing spring. The tension of the biasing spring is varied until the relay meets 
specified requirements. 
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ROUTINE INSPECTION 

Where an asterisk (*) appears after the word "check", no check need be made for 
this requirement unless the performance of the relay indicates that such a check 
is required. If such a check is made, it may be necessary to dismantle or dismount 
apparatus, and/or it may be necessary to readjust the item being checked or other 
items on the relay which may become maladjusted due to this check. 

The inspection of the relay should e made in the following order with readjustments 
made only as necessary. Where limits of adjustment are given, the relay should be 
inspected with the extreme limiti values and readjusted only if it is found to be 
outside these limits. Deviations rom nominal values is to be expected and is not 
cause for readjustment. 

CONTACT SPRINGS - Check that the co tact springs are in good alignment. Check (*) 
that the contact springs bear agai st each other with the proper pressure. 

See s ction C. 

BIASING SPRING - Check that the biasing spring has adequate clearance and that it 
rests approximately flat against t armature. Check (*) that the biasing screw is 
held sufficiently tight. 

ARMATURE - Check that the armature as adequate horizontal and vertical clearance. 
Check that the contacts on the arm.a ure are properly aligned with respect to the 
contact screws. 

CONTACT SCREWS - Check (*) are held sufficiently tight. 

POLE PIECE SCREWS - Check (*) 
amount of tightness. 

screws are held with the proper 

CONTACT TRAVEL - Check that the con act travel is the correct value and that it is 
approximately the same for each si of the armature. 

See s ction H. 

MARGINING - Check that the relay me 
relay. Check that the relay meets 
the associated relay adjustment sheet. 

all "test" requirements specified for the 
special margining requirements specified on 

If, upon testing in service, the operation of the relay is within the range of the 
"test" values, no readjustment is necessary; any relay whose operating range is 
outside of the "test" values,· should then be readjusted to the "readjust" values. 

See slection I .. 
I 

CONTACT MAKE - Check that the contacts make according to the requirements of 
section J. 

NOTE: If the contacts do not make, it indicates that the permanent 
magnet is weak or that other parts of the relay have become 
magnetically deteriorated. 
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ISSUE: 
4-21-61 
ISS.#2 LUBRICATIOIJ - Ifo supplementary lubrication is required. 

In all cases where specific requirements below are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, the 
specific requirements below which conflict shall be disregarded. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

l. These relays shall meet the general requirements specified in A-100, which 
are applicable. 

2. The inside of the relay, particuJ.arly the armature, the contacts, and the 
pole piece screws, shall be kept free from dirt. This implies that the 
cover and the cover cap shouJ.d not be removed unnecessarily and care. should 
be taken when replacing the cover cap to insure that it completely closes 
the cover opening. 

3. Definitions: Various terms used in the requirements throughout this 
standard adjustment will have the following meaning: 

"Contact S:i;>rings" are the flexible springs on the armature which are used 
to support the armature contacts. 

"Contact Screws" are those screws that are used as the left hand and right 
hand contacts of the break-make mechanism. 

"Operated Position of the Armature" is tbat position where the armature 
rests against either the right hand or the left hand contact screw on a 
relay not equipped with a biasing spring. This is also true for a relay 
equipped with a biasing spring, when the biasing spring is disengaged from 
the armature. When current flows into the inner end of the winding, the 
armature is held against the right hand contact screw. When current flows 
out of the inner end of the winding, the armature is held against the left 
hand contact screw. A relay with a biasing spring tensioned against the 
armature is said to be operated when the armature rests against the left 
hand contact screw. 

"Unoperated Position of the Armature" is that position which is the reverse 
of the operated position. A relay equipped with a biasing spring is said 
to be unoperated when the biasing spring holds the armature against the 
right hand screw. 

"Operate": A relay is said to operate if, when current :flows through its 
winding, the armature moves from its unoperated position and makes contact 
reliably with the contact toward which it moves. 

"Non-Operate": A relay is said to non-operate if, when current flows 
through its winding, the armature does not move from its unoperated position 
sufficiently to cause the closed contact to become unreliable. 
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"Hold": A relay is said to ~ if, after the relay is operated and the 
current is reduced abruptly, the armature does not move from its operated 
position sufficiently to cause the closed contact to become unreliable. 

"Release": A relay is said to release if', when the current in the winding 
is reduced, the armature returns to the unoperated position. 

"Open Circuit (o.c.)": A relay test given for open circuit is to be 
applied with no current flowing in a:ny of the relay windings. 

B - ALIGNMENT: 

1. When the relay is mounted on it's associated plate, the relay shall be 
properly aligned. There shall be perceptible clearance between the relay 
cover, including the cover cap, and a:ny adjacent equipment. 

2. If the relay is mounted on channel type mounting plates, the relay cover 
shall clear flanges by minimum 1/64 inch. 

3. The cover cap shall be held snugly against the cover. The cover plate 
shall fit snugly against the outside of the cover. The cover cap shall be 
positioned so that it overlaps each side of the cover by an equal amount. 
The cover cap shall not fit so tightly that it cannot be readily removed 
with fingers. 

C - CONTACT SPRINGS: 

1. The contact springs shall be in good alignment with the armature and wi.th 
each other. 

2. The contact springs shall bear against each other at least at one point. 

3. There shall not be a gap between the contact springs at any one point along 
the front edge of more than .002 inch. This may be gauged visually. 

4. The contact springs shall bear against each other with a pressure of 20-50 
grams. 

NOTE: This pressure shall be measured on one spring, at the point 
where the springs make contact, with the other spring held 
so that it cannot move. 

D - BIASING SPRING: 

1. There shall be perceptible clearance (dimension X) between the armature and 
the coil portion of the biasing spring (see figure 1). 

2. The straight portion of the biasing spring shall rest approximately flat 
against the armature (see figure 1). 
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NOTE: The biasing spring meets this requirement if, with the 
tip of the biasing spring resting against the armature, 
the clearance between the straight portion of the 
biasing spring and the armature at the lower edge of 
the annature does not exceed .020" (dimension Y). 

TIP OF SA/SING 
$/'l'llNG 

STRAIGHT PORTION 
Or8AISING S/'11/NG 

COIL PORTION 
OF' SAIS/NG SPRING 

-+4 
I 

-----*--

DIMENSION ,.y" 

E:.NO VIE.W or:- BIASING SPRfNG & ARMATU~E. 

F' I G. 1 
3. The biasing screw shall be held sufficiently tight to hold any position 

assumed during adjustmento 

NOTE: The biasing spring should not be tightened by forcing 
the two ears of the biasing spring bracket together. 

E - ARMATURE: 

1. The armature shall not touch the inside of the spool in any position tha~ 
the armature may assurr.e with the relay operated or non-operated. 

2. The annature contacts shall be aligned so that the points of contact of 
the contact screws are wholly within the boundaries of these opposing 
armature contacts. 

F - CONTACT SCREWS: 

1. The contact screws shall be held sufficiently tight to hold any position 
assumed during adjustment. 

G - POLE PIECE SCREWS: 

1. The pole piece screws shall be held sufficiently tight to hold any position 
assumed during adjustment. 
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2. The pole piece screws shall be held sufficiently l~ose to allow them to 
be turned for adjustment purposes. 

H - CONTACT TRAVEL: 

1. The contact travel shall be minimum .00411 , maximum .Oo6". 

NOTE: The contact travel shall be measured as that distance 
between the armature and one contact with the armature 
operated to the other contact. On a relay equipped with 
a biasing spring, the contact travel is measured both on 
the left side of the armature with the relay in its 
unoperated position and on the right side of the armature 
with the relay operated with its "test operate" value 
(current or resistance). On a relay not equipped with a 
biasing spring, the contact travel is measured both on 
one side of the armature with the relay operated with its 
"test operate" value (current or resistance) and on the 
other side of the armature with this current reverseQ.. 

2. The contact travel, measured on either side of the annature, shall be 
approximately the same. 

I - MARGINING: 

1. The relay shall be accurately adjusted in accordance with the "adjust"· 
values (current or resistance) and inspected in accordance with the 
"test" values (current or resistance) shovn for the relay, as follows: 

NOTE: In reference to adjustment of this relay, the letters 
"A" and "B" are used to indicate the particular adjustment 
procedure to apply to the relay. Adjustment method "B" 
applies to relays equipped with biasing springs, and 
adjustment method "A" applies to relays not equipped with 
biasing springs. 

Relays without biasing springs - "A" 

(a) A relay for which an "A" adjustment method is specified shall be 
inspected with a "test operate" requirement (current or resistance) 
and a "test non-operate" requirement of open circuit (o.c. ). These 
inspections shall be made in both directions. The "test non-operate" 
inspection shall be ma.de after soak current has been applied in such 
a direction as to hold the relay unoperated. The "test operate" 
inspection shall be ma.de after soak current has been applied to the 
relay in a direction opposite to the "test operate" current. The 
relay shall also be inspected, in both directions without a previous 
soak, with all "check tests" for relay operation that are given for 
the relay. 
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(b) A relay .f.:>r which an "A" adjustment method is specified shall be 
readjusted with a "readjust operate" and a "readjust non-operate" 
requirement (current or resistance). These readjustments shall be 
made in both directions after soak current has been applied to the 
relay in a direction opposite to the read.just current. 

Relays with biasing springs - "B" 

(a) Relays for which a "B" adjustment method is specified shall be 
inspected with a "test operate" requirement (current or resistance) 
and either a "test non-operate" requirement (current or resistance) 
or a "test release" requirement (current or resistance) or both. 
These inspections are made with the biasing spring tensioned against 
the armature. In this case, any "test operate" or "test non-operate" 
inspections shall be made after soak current has been applied to the 
relay in a direction opposite to the test currents. The "test release" 
inspection shall be made after soak current has been applied to the 
relay in the same direction as the "test release" current. The relay 
shall also be inspected, without a previous soak, with all "check 
tests" for relay operation that are given for the relay. 

(b) A relay for which a "B" adjustment method is specified shall be 
readjusted with the "readjust operate" and "readjust non-operate" 
requirements (current or resistance) with the biasing spring 
disengaged from the armature. These readjustments shall be made in 
both directions after soak current has been applied to the relay in 
a direction opposite to the readjust current. This is an "electrical 
balance" adjustment. After t~:.c= "electrical balance" adjustment, the 
biasing spring on the relay snall be adjusted for the correct tension 
against the armature. This additional adjustment is accomplished by 
varying the tension of the biasing spring until the relay meets a 
11 readjust operate" requirement {current or resistance) and either a 
"readjust non-operate" requirement (current or resistance) or a 
"readjust release" requirement (current or resistance) or both. In 
this case, any "readjust operate" or "readjust non-operate" adjust
ments shall be made after soak current has been applied to the relay 
in a direction opposite to the readjust currents. The "readjust 
release" adjustment shall be made after soak current has been applied 
to the relay in the same direction as the "readjust release" current. 

2. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the 
"readjust" and "test" resistance values. 

J - CONTACT MAKE: 

1. With a .003" non-magnetic gauge inserted between the pole piece and the 
associated armature stop pin and with the soak current flowing in a 
direction tending to hold the gauge, the contacts shall make. This 
requirement shall be met on both contacts. 
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K - ADJUSTMENT TOOLS: 

1. The f'ollowing items will be f'ound usef'ul in adjusting this type of' relay: 

(a} Tools 

PIECE NUMBER DESCRIPTION 

H-883595-1 Adjusting key 
H-46974-1 or 

H-7o68-3 Spring adjuster . 
H-881637-1 or 

H-16290-7 Smooth jaw pilers 
H-880922-1 Test lamp 

Orange stick 
3-1/2" Screwdriver 
6-1/2" Long nose pilers 
3" Cabinet screwdriver 
4" Regular screwdriver 

(b) Gauges 

PIECE NUMBER DESCRIPI'IOH 
H-882816-4 50-0-50 Gram gauge 
H-46795-50 Thickness gauge nest 
H-883596-l • 003" Non-magnetic of'fset thickness gauge 

I AUTOMATIC - ELECTRIC I lsHEET 8 OF 8 I A-201 
NORTHLAKE, ILLINOIS, U.S.A. 

TCI Library  www.telephonecollectors.info 



ISSUE NO. 1 

CJ-7-A-205 
EMG. EC:J 
3-31-59 
CHANGED 
SHEET 5, 
SEC.F-1-a. 

' 1l (a t,1( l 
~1' /r' 4 '{ 

. ,{, (<.t.c 
't l.f. -tJ -J""'i 

ISSUE: 1(( 

1 - GENERALI 

STANDARD A.DJUSTMENT 
FO& W.6.CO. •cOD&D~ 

HORIZONTAL REIAYS, THRU-POLE BELA.IS 
SHORT LEVER ARM/\'lURi RELAYS 

AND 
TYPE #28 "Z" RSLAYS 

lo Horizontal relays shall meet th!! general recµ iremen ts specitied in A-100, 
which are applicable. 

20 Datini tions: Various terms used in the reqllirements thruout this standard 
adjustment will have the following meanings; 

•Spring Combination" is the entire spring assembly or either a single or 
double armature relay. 

•spring Pile-Up" is an assembly of an the springs operated by one armature 
arm. 

•contact Springs" are tha individual springs ot a spring pile-u.p or a 
spring combination, 

•Two-step operation ralaye11 'are relays having separate electrical require
ments for one or ruore pairs or contact springs. 

3. Prior to the application of the specified tinhh on the armature and core, 
the alll'tacea of theae ~rta which are adjacent in the relay as•emb}¥ shall 
be tree trom all burrs, tool n:arks, and protrusions, presenting as smooth 
and uni!or~ a surface as is practical and commercial}¥ possible to obtain • 

:tlOTlls . Bith,er o! these su.rfaces meets this raqu.irement if' it can be placed 
atainst a flat 11U.r!ace or at least equal area without torming' 

'visible air gap between the two surfaces that ia longer than l 3 of 
the diameter or the core. Visibility of the air gap is to be deter
mined by visual inspection wi thou.t the aid of light more i~tense th~ 
indirect sunlight. 

4. '17pe #2S •z• rel~• (pin bearing) shall meet the requiremanta herein. 

5. When a nz• relar is moanted on the frame of a Strowger 11111tch, the rela, 
armature shall clear t'e nearest point on the lower rotar3 nagnet coil 
1poolhead by minimum l 32w~ 

6.~ W.i:.Co. Type 247 and 24.S short lner armature relays shall meet the re
quirements herein except aa noted in Paragraph H. 

7• w.s.co. Type 251 three-pole relays shall meet the requirements herein 
except as noted in F&ragraph J. 

S. Gauging values specified on the Relay Adju1tment Sheet sre in thousandths 
ot an inch. Cauging· valuas speci tied on the Indhida.al llela.y Adjustrnent 
cards are in decinal tractions of an inch. 

AuToMAT1c ELEcTR1c coMPANv a oR. I cHK 
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B - AlIGNMINT: 

1. When relays mounted are on their associated mounting plates, the relay• 
shall be well aligned. There shall be a minimum apace ot 1/32" between 
the armature or springs ·of any relay and the armature, springs, o~ heel-. 
piece ot ·the reltq above or below U, and the armature back atop ot a117 
relay shall not touch the heelpiece ot the relay above it. Thi• mq be 
gauged by.eye. 

2. In either the nonnal or operated position, there shall be a clearance ot 
.010·" minimum between springs not desi£ned to make cc;>ntact. 

3. All contact springs, when assembled on the relay shall line up unitormly 
with respect to each other and to the relay structure proper aa gauged 
by eye. 

4. Spring operating bushin~s shall be approximately in alignment with the 
center of and perpendicular to the springs age.inst which the7 strike, ae 
gauged by eye. 

5. On break canb1nations the contacts shall be alifned within one-fi tth ot 
their tace diameter and shall be engaged by more than one-halt ot their 
face area. This requirement applies to disk .type contacts onl1. 

6. On make combinations the con tacts shall be aligned within one-titth ot 
their tace diameter and shall be engaged by more than one-halt ot tbeir 
tace area during some part of the stroke. This requirement appllea to 
disk type contacts only. 

C - ARMA'IURE: 

1. The relar Armature shall be set so as not to make contact with the heel
piece, but so es to clear th8 heelpiece by not more than .00~1 at the 
closest point with the armature operated electrically according to 11 (a), 
unless otherwise specit'ied. The arma1ure shall be parallel. to the heel
piece end, ea gauged by eye. 

2. The re lay erme tu re shall not bind et i ta bearings or on the heelpiece 
end shall he.ve side play of maximum .020n, min1111um .002"· 

3. The armature back atop shall be adjusted to allow minimum .0051, maximum. 
.012" play ot the armature between the No.2 spring end the armature back 
stop on assemblies where the No.l spring is a back contact.· Thi• may be 

· judged b7 eye. · 

-· The •z• relay armature be.ck st.op shall be positioned so that the point of 
contac~ between the armature and the formed ed6e ot the back atop ia 1./321 
minimum trom the end ot the armature arm. 

5. '"he enil&ture bushing shall be securely assembled on i ta asaoci•ted mountiD£ 

?-'O'.l'E: Thi• requirement shall be considered as having been met it tbe bmh
ing i-s· torced onto the mountintr lug with a pressure ot minimUID 20 
lbs. while the bushing 1a at an approximate temperature ot 200° J'. 

A-205 
DR. 111,;n11o. 
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ISSUE NO. l 

ISSUE~, #6. 
?~--q1-59 

D - RESIDUALS& 

l. The rela7s shall be equipped with adjustable residuals. This 1s an ad.J11.s"8Mmt 
ot the space between the core and the armature with the relq electricalq 
operated. 

-... ,JE: It ,• ., 2. Upon inspection, the residual shall be greater than the minimum value speci
fied and less than the maximum value specified upon the Relay Adjustnie~t 
1heet. If' the minimUlll Talue specified is "P", the residual 1hall be perce~ 
tible, as gaU8•d Yi1uall7. 

For adJustment, the nlwu 1pecitied on the IndiTidual Relay A4justment Card 
shall be used. 

(a) #here the residual specified is .003" or more, a tolerance not to exceed 
plus or minus .ool" shall be allo•ed unless otherwi1e specified. 

(b) Where the residual is specified as .0015", the armature shall not touch 
the core nor be over .003" from the core at the closest point, with the 
armature operated electrically. 

( c) The rel~ is considered to have a "zero" residual if' •hen the armature 
is operated with a piece of' bond paper between the annature and the coil 
core, no impression or dot in the paper is lef't by the residual scr .... 

B • SPRINGS 1 

l. Relays shall be gauged between the al"Dlbture (or residual screw when used) and 
core, with the armature operated electrically according to Fl (a). 

2. Upon inspection, all the spring gauging limits as specified on the Relay Ad
justment Sheet shall be met. 

(a) In the case of' make and break contacts, the make contacts shall not make, 
and break contacts shall not break, when a gauge equal to the maximum 
specified Yalu• is used, bu~ make contacts shall m&ke and break contacts 
shall break when a gauge equal to the minimum specified yalue is used. 

(b) When a stroke gauging valu ii specitied. the armature shall not leave 
the back stop when a gauge equal to the maximum specified Yalue is used, 
and shall leave the back stop when a gauge equal to the minimum speci tied 
vt: ue is used. • 

3• For adjustment, the IndiTidual Rela,y Adjustment Card shall be used. 

(a) Unless otherwise specitied, a variation ot plus or minus less than .001" 
tor standard armatures and .002" in the case ot short leTer armatui·es 
f'rom the nominal gauging values tor make and break contacts shall be 
allowed. 

(b) Unless otherwise specified, the standard armature shall leave the backstop 
on the nominal stroke gaugine Yalue, b\lt shall not leave on .003" more 
than the nominal value. The short lever armature shall leave the back
stop on .002" less than the nominal value and shall not leave on .005" 
more than the nominal value. 

4• When there are two or more break contacts in a spring pile-up, all break con
tacts, ~xcept those in standard make-betore-break assemblies (f'igure 7l shall 
break in sequence beginning with the break contact nearest the heolpie••· 
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Gauge b7 •1•· 
IOTl1 !hi• requirement ie con•i4ered ae ha•ing been met it an electrical 

tea'\- indicates the proper HQ11.ence when the proper sequence canno• 
be Judged •huall7. 

5• When th• gauging or 1eparate electrical requirements indicatee that one or 
aore pairs ot contacts shall make or break betore the next •ucceedinc pair 
of contacts break, t~ey •hall be adjusted ae follow11 

(a) Whan the nominal values on the IndiYidual Relq .Adjustment Cards 
or the maximum n.luH on the Relay Ad.Justuumt Sheet specif7 a gaug
iDS difterence between the pairs of contacts ot .006" or mere, '\be 
make or break contacts shall make or break before the b11shing on the 
armature spring of ~e succeeding pair ot break contacts is struck 
b7 the preceding armature spring. 

(la) Ihm the gauging difference between the pairs ot contacts 1s .005" 
or less, the make or break contacts are only required to make or break; 
before the 111cceeding break contacts break. 

( c) In the case ot double-arm rela7s, •hen the gauging difference between 
the pairs ot contacts is .006" or more, the make or break contacts 
shall make or break before the bushing on the armature spring ot the 
1acceeding pair (as indicated by the gaugi~) of break contacts in 
either assembly, is struck by the preceding armature 1pring or the 
armature spring ot the succeeding pair as indicated b7 the gauging) 
of break contacts in the other a1sembl7, is struck by the armature 
b119hing. 

(d) In the case of double-arm r•lfll's, when the gauging difference is 
.005" or less, the make or break contacts are only requ.ired to make 
or break: before the su.cceedill8 pair (as indicated by the gauging) of 
break contacts in either assembl7, break. 

6. Unless otherwise specified, rel.;y's shall fully operate all springs and the 
armature (or residual screw when used) shall ·towm '""the core on the "operat$ 
tests shown on the Relay Adjustment Sheet or IndiYidual Relq Adjustment 
Card. 

7• Unless other•ise specified, relays shall not ope~ 8.fJ¥ back contact circuits 
nor close arJ.7 make contact circuits on the "non .... perate" tests shown on 
Relay Adjustment Sheets or Individual Relay Adjustment Card except as 
follows: 

(a) en relays haYing three or more back contacts, the first two back con
tact assemblies in the sequence ot operation, as indicated by the · 
specified mechanical gauging, may break contact on the "non-operate" 
tests shown on the Relfll' Adjustment Sheets or Individual Relay Ad
justment Cards. 

1"111: !he abo'H requirement does not apply to the back con tact1 ot the 
standard mak•--•tore-break assemblies, as illustrated by springs f2 
and t3 ot Figura 7. However, the above requirement applies to tne 
back contacts of the special make-before-break assemblies, as illus
trated by springs ifl and f2 of· Figure 8. 

(b) On special make-before break contact springs, as illustrated by Figure 
8, the make contacts ma;r make on the "non-operate" requirements speci-
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tied tor the entire spring combination. 

(c) cm ~·o-step rela~s, the contacts to which ~he separate electrical requirement 
apply m1.7 make or' break on the "non-operate" requirements specified tor the 
entire spring combination. 

8. Spring tension shall be accurately adjusted in accordance With the "Ad.Just" 
'Hlues (current or resistance) and inspected in accordance •1th the "'l'eet" 
values (current or resistance) shown on the Belay Adjustment ~eets or Individ• 
ual Relay Ad.Justment Cards. 

A variation ot plus or minus one volt shall be allowed in the voltage specitied 
tor adjusting and inspecting the relays accordiDB to the'AdJust" and "Test" 
resistance values. 

1 • SA'l'URAT I Qh 

l. Rela~s shall be saturated at a minimum ot -:po ampere turns tor an interval ot 
minimwn one second before being adjusted or checked to the electd.cal current 
flow requirements unless otherwise specified. The sat~rating current shall 
be in the same· direction as the other current tlow requirecaents unless other
wise specified. The other current flow requirements shall not be applied 
until an interval of minimum l second after saturation. 

{a) This requirement may be met by applying voltage to the operating winding 
of the relays as follows: Windings of 100 ohms resistance or more, conna:t 
directly to 50 volts ± l volt. Windil'l&s of less than 100 obits resistance, 
connect to 50 volts ± l volt wi'th a protective resistance of approximatel7 
50 ohms (or s•itch magnets} in series. 

G • LOOKING TYPE RELAYS: 

1. with the armature at normal, the pressure of the lecking spring against the 
armature shall be minimum ~ grams, maximum 200 grams. 

2. The looking spring shall latch the armature.when the armature is manuall7 oper
ated •rith .0015·• bet••een the core and the armature (or residual screw when ueed 
and shall not latch the armature without binding when the armature is mani1&ll7 
operated with .003" betNeen the core and. anoature (or residual sere• when u~ed .. 

3• The tongue of the loc~ing spring shall engace the armature to a depth at least 
e11ual to the thickness of the tongue. 

H - W.E.CO. TYPE 247 AND 248 SHORT LEV.EB ARMA'l'URi RELAYS& 

l. When testing for electrical and Meehar:iical requirements, the relays shall be 
mounted in a horizontal pGsition with the tace ot the armature in a vertical 
plane, so that the armature levers operate in a horizontal plane, 1.e. similar 
to. the mounting position on their associated mounting plates. 

2. The rela,ys shall be adjusted or checked to the mechanical gaucing requir•enta 
with the rela,ys Jperated electricall,y according to Fl (a). 

3· Upon inspection, the procedure outlined in B-2 shall be followed. 

4· For adjustment, the Incli t'idual Rela, .idjwitment Card shall be uae<i. 

(a) Unless otherwise specified, a variation ot plue or miDUI less than .002" 
tram the nominal gauging values tor make and break contacts shall be 
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allowed. 

(bl unless otherwise specified, the armature shall leave the bael(atop on .ocn.• 
leas the nominal ·stroke gauging value and shall not leave the bac'k1top on 
.oo4• more than the nominal value • 

~. The relay armature shall be set so as not to malre contact with the heelpiece, 
but so as to C·lear the beelpiece by not more than .004• at the closest poin$ 
with the armature electrically operated and with the residual set at aero. '!he 
armature shall be parallel to the heelpiece as gauged by eye. 

6. The gap between the armature and yoke shall be minimum •perceptible" at the 
closest point as gauged by eye, when the armature is electrically operated aad 
with the residual screw set at zero. 

J - STROKE ADJTJST&~Nl' OF 3-POL~ RELAYS. WITH STRCKE ADJUSTING SCRD 
-cw.E:OO. TYPE 2r;1 At-.1D TYPE 2r;2) ·----- -------

l. The front pole-piece shallbe located so as to be approximately tluahwith 
the edge of'the center pole-piece as gauged by eye. 

2. The armature travel is adjusted with the aid of the screw and locknut located 
in the front pole-piece. When the al'11!ature travel has been set, the position 
of the screw shall be secured by tightening the locknut. The end of the screw 
shall extend a minimum of .030 in. beyond the inside surface of the front 
pole-piece. 

NOTE: - In case of large armature travels, it may be necessary in order to 
meet the above .030 inch requirement, to reset the front .Pole-piece 
further toward· the al"!IB.ture end of the relay. 

3. Section D-Resiauals does not ap~ly to type 251 relays. 

4. SAction E7 (C) does not apply to type 2~1 relays~ 

F~iw':Rll 

Revised by: RBK:LS 
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IS:~UE: it 0 

FIG .. I 

RESIDUAL 
SCREW 

PROCEDU~£ FOR CHECKING 
RESIDUAL GAP 

-- ARMATURE' STOP 

r-LEVER SPRING 

SEE' NOTE '* 2. 

-SE:E "OTE ~l 

-CORE 

l .. - RESID\JALSCM1t' 

FIG. 2 F'ROCEOvRE FOR CHECKING ARMATURE 
. STROKG. AND SPRING GAUGING. 

NOTE- I IF .0015"0R GREATER RESIDUAL 
AD.JlJSTMENT IS SPECIF"IED. EXTEND 
GAUGE JUST PAST RESIDUAL SCREW. 
SET RESIDUAL ADJUSTMENT BEF'ORE 
STROKE ADJUSTMENT. 

NOTE-2. iF-0- RESIDUAL ADJUSTMENT 
SPECIFIED COVER 

- RESIDUAL SCREW 

FIG. 3 

ARM~TURE _ 
BUSHING 

N0.14768 ARMATURE 
ADJUSTER . 

AO.JUSTING THE ARMATURE 
LEVER 

FIG. 4 ADJUSTMENT OF ARMATURE 

BACK STOP 

(l) 
-~;.+·-PILEUP CLAMPING PLATE & INSULAf'oR 

FIG. !S ADJUSTING SPRINGS TO MEET 
GAUGING REQUIREMENTS 

1'110.42873 SPRING ADJUSTER 

r-- LEVER SPRING 

FIG. 6 ADJUSTING LEVER SPRINGS FOR 
TENSION 

FIG. 7 STANDP..RD MAKE -
BEFORE·BRE"AK ASSEMBLY 

FIG-8 SPECIAL rr.u:F; 
eEFORE Bfil;AK 
ASSEMBLY 

AUTOMATIC: ELECTRIC COMPANY 0 l'IORTNLAI(£, ILL.,U.S.A. IL.._ __________ _., ___ _., ___ _. 

~Pttc•c.o u s A. ~ .PAGE. 7 01'~ 7 
TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



FM-1177 

•UENO.I 

TP..ACING 
WORN 
RETYPED 
10-20-55 

....... ~I 

ISSUE: #2 "''· 

STAHDARI> ADJUS'DIDIT 
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TYPI 57~ AIU) 57 S (CLASS "B" ) 
GENllAL PURPOSE NIN CONTACT RELAYS 

INTROOOCTIC. 

The General furpoae Relaya, Type 57L and 57s, consist of the following basic part•• 
coil aasembly, heelpiece, armature assembly, and spring assembly. 

The coil assembly ia made of a magnetic iron core upon whicll ia wound a nwaber ot 
t111'ns ot wire. rastened to each end ot the iron core are fibre spool heads which 
hold the winding in place. The coil terminals are attached to the rear spool head. 

'l'he heelpiece ia also made ot magnetic iron and it provides mounting tor the coil, 
the armature assembly, the spring assembly and aleo provides a meana of mounting the 
relay to its associated equipaent. 

The armature ie the moving portion of the relay that completes the magnetic path be
tween the coil core and the heelpiece and actuates the contact Springa. 

The armature ie attached to the heelpiece by means ot the braes yoke. An adju1table 
non-magnetic screw or a thin nae-magnetic metal plate ia spot welded to the under 
face of the armature to provide either an adjustable or fixed residual gap bet•••• tin 
anaat\!?'e and the coil core when the relay is operated. 

The 1priag assembly may consist of one or two spring pile-ups which are composed ot 
contact springs and separating insulators that are mounted on the heelpiece. The 
apring assembly is assembled in a fixture which aligns the contacts and poaitiODs the 
springs. The assembly 1crews are tightened attar the insulators have be .. heated and 
while the apring pile-up is under pressure. Any changes in spring combin&ti~n 
ahould, therefcre, be aade only at the factory. 

RaJTINE! INSPECTIQ( 

The inspection of the relay should be in the following order with readjustments made 
only as necessary. Where limits ot ~djustmant are given, the relay should be ia
apected with tho extreme limiting values and readjusted only if it is found to b• 
outside these limits. Deviation fre11 ne11inol values ie to be expected and 11 Bot 
cause tor readjustment. 

AJUIA'l'URI • The armature is fastaned to the heelpiece by the yoke eo that when the 
reaidual air gap is reduced to aero the armature makes lino contact with the heelpieo1 

AUTOMATIC ELECTRIC COMPANY ci ""' I """· 
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Check the armature assembly. See section c. 

RESIIXJAL • Atter long p~riod• ot service, the adjustable residual screw may show 
1igns or wear and it should be readjusted it it is outside the test values specified 
on the individual relay adjustment sheete. 

Check the reeidual adjustment. See section D. 

ARMATURE STR<ICil • The required armature travel should be checked. It is the "stroke1 

adJuetaent apecitied on the individual relay adjuetment sheets. See Section R. 

It it ia found necessary to readjuet the etroke, the arraature arms should be bent ae 
necessary. 

GAUGIIG - Check the relay epring gauginu that ie the poeition ot the armature when 
the contacts Juei .. te or break, as shown on the individual relay adjustment aheete. 
See eectiOD le 

It the epri.Dg adJuetaeata are within the t9at liaite, no readJustaen"t 18 Deceaaary. 
Spring butter• and contact• will wear when eubjected to heavy duty service and so 
readjuetmellie ... , be neceeeary occasionally. 

KAAGINIJ«J - Anaature spring teneion is cm-trolled by two different methods as 
toll owe a 

l. lhen only an operate current flow and/or eerie• resistance values is 
specif led on the individual relay adjustment eheete, it is necessary that 
the armature springs (epringe actuated by the armature anas) be adjusted 
to provide eutticient teneiea eo that each armature epring buehing shall 
touch the preceding araature epring tUIJJ./or the armature arm. 'l'his re
quir•ent ahall be ccmeidered met when a minimum .010" follow (deflection) 
11 obeerYed vi1ually in all back contacte. When there are no back con
tact• a lliniaum 10 grame DI.lat prevail in each armature spring. 

2. When non-operate current flow rmd/or Hriee reeietance values are 
epecilied cm the individual relay adJuatment sheete, it ie necessary that 
the armture springs (springs acutated by the armature aru) be adjusted 
to prOYicl• autticient teneicm OD the ar•tW"e when the 1pecitied "non-operat~· 
current ie tlowiag iD the coil so that the armature will not operate. 

Check the relay •rgining. SH Hctions G a H. 

It upoa t••ting in eervice the operatiOG ot the rela1 i1 within the range or the 
•ten• values, no readJuetaent ia neceesarya but any relay whoH operating range ie 
outeicle ot the teat 11.aite ehwld then be readjueted to the "Readjust• valuee. 

It UlJ readJue1nent1 are required to aen the margining valuee, the gauging should be 
recheoked. 

UR. I'"""" 
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LUBAICAfI(lt • 'l'he armature bearing1 of general purpose relays are lubricated with 
low temperature grease during 1118Jlutacture and may n°' require additional lubrication 
auring their normal lite. 

Ia all ca1es where apecifil requir .. eat1 below are at variance with note• on the 
pertinent prints, order1, relay adJustment1 sheete, or circuit drawings, the 1pecitic 
requir .. en~• below which ccntlict ahall be dieregarded. 

SPICI1IC R!QUIREMENTS 

A. ·aENllUL 

1. These relays shall meet the general requirement• specitied in A•lOO, which 
are applicable. 

2. Det1nition11 Various terme used in the requirements throughout thie 1tandard 
adjustment will have'the following meaainga 
•Type S7L• i1 the 1tandard armature (2 to 1 ratio) relay. 
"Type S7S" i1 the 1hort lever armature (1 to 1 ratio) relay. 
"Contact Springa• are the individual 1prings ot a IJPl"ing combination." 
•spring Ce111bination• i1 a spring group actuated by a single armature of lever 
apring. 
•spring Pile•up" 11 an assembly ot all the 1prings operated by one armature 
arm. 
"Spring AHembly" consilt• ot all the spring cmbinatione on one relay. 
"Two step operation relays" are relay1 having aeparate electrical require• 
aeata tor one or mare pair1 or contact eprings. 
"Simultaneoua Gauging" i1 the type ot gauging in which all break contact• 
open on the 1ame 1pecilied gauging • 
"Sequence Gauging• 11 the type of gauging in which each break ccntsct open1 
on a particu~ 1pecitied gauging. 

!2mJ. The above two detinition1 do n°' apply to back contact• 
on the standard aake•betore•break 1pring combinations. 

3. Prior to the application of the specitied finish on the anaature and core, 
the 1urtace1 ot these part1 which are adJecent in the rela7 a11 .. bly lh'Jl.l be 
tree from all burr1, tool •rk1, and protrueiona, prHenting as •ooth and 
unitorm a 1urface a1 i1 practical and commercially po11ible to obtain. 

!2l!!. lither ot these surtace1 IP8et1 thie requirement, it it 
can be placed against a flat 1urtace of at least equal 
area without torming a Yi1ible air gap between the two 
1urtace1 that 11 longe.r than 1/3 ot the di•eter ot th• 
ccre. Vinbility ot tbe air gap 11 to be determined bJ 
vi1ual inspection without the aid ot light aore intml1e 
than indirect sunlight. 
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1. 1Dum relay• are mounted on their aHociated platH, the relay• ehtt.11 be pro
perly aligned. There lball be a minimum space ot i/32• gaugad Tieuall7, 
bn•HD the armature or. the epringe ot uy relq i1nd the arlllllture, IJ>ring or 
beelpiece ot the relay abcwe or below it. 

2. There 8ball be milli.Jawla .007• clearance between the armature ar• and the 
eidee ot the beelpiece in eay po•ition the relay may a1a1.11e. 

3. In either the normal or operated poeition, there ehall be a cl•araace ot 
.010• minimum bet••lll apringa not deaigned to mate contact and bnween the 
al"!lllture arm and the epringa. 

4. All contact apringa when aaa .. bled on the relay shall line up uniformly with 
reepect to each other and to the rela7 atructure proper aa gauged viaually. 

S. A gradual bow ot.025" in the tree length ot any apring ie perai.aaible, but 
there 8ball be no aharp benda or kink• in the apring cl.le to aaJu•tment. 

NOl'la Araature 1pring1 may alao be bowed from aprillg bu8bing to contact• 
when operated or normal •• provided the abCJle requireaent i• met when 
spring• are not 11&king contact. 

6. '!'he apring buehinge shall be approxi11atel1 in alignment with the center ot 
the epringa againet which they atrike aa gauged viaually. 

1• Tbe outer surface ot the portion ot the armature arma which actuates the 
apring buabinga ehall be approximately parallel to the heelpiece, aa gauged 
viaually. The inner aurtace ahall make contact with the heelpiece residual 
plate only oo the armature boas and thia contact ehall be minimum .010", 
gauged vi1ually, frcm the edge or the heelpiece residual plate in .._, poaitiOll 
permitted by the end play or the armature on it• bearing. 

C • ABKA'l'UR..ij 

le 'l'be air gap between the anaaturo and the heelpiece ahall be adJuated by 
looHning the yoke clamping acre• ao that the armature is tree to move, 
energizing the relay aa apecitied below, and retighteni.Bg the 1ote clam.ping 
acrew. ~ relaya equipped with an aclJuatable reaidual, the reaidual acre• 
aball be aet at aero when aetting the air gap. 

(a) 'lb.ea adjueting and teating on 50 volte, a protectiYe reeiatance ot 
approximately 45• (or a •witch .. gnet) ahall be connected to SO volte 
± l volt. 

HO'l'la Tbe protective reeiatance mag be aaitted it the winding ia 100• 
- or more cm ;o volte or 25,,. or more oa 24 Yolta. 

2 'l'b• relay armature 8hall not bind on it• beariag• or on th• heelpieoe and 
aball have end play ot not aore than .020" or leH than .002• • lhu prac• 
ticable, the requir•ent ot freedom tram bind may be ccmaidered •* it. with 
the ·~ring• held away trCllll th• anaature, and the relay held with the armature 
end up and the coil core •xi• ·urtical, th• armature ot Ua om ••ight dropa 
againet the end ot the coil care. 

Ul'l. I"""" 
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3. When the relay armature ia equipped with a tilted residual, the ai~ gap be
tween the armature and the heelpiece ahall not be more than.003" for adjust• 
aent and .004" tar inspection at either end with the al'lilature operated. 

D. USIPYALS 

1. Relays with adJu1table residuals shall be adJusted as specified cm the Relay 
AclJuatment Sheets. Thia is an adjustment ot the apace b.tween tbe •ore and 
the araaature with the relay electricall7 operated. 

2. Where the residual epecitied on the Relay Adjustment Sheet is .003" or more, 
a tolerance not to exceed plus or minus .001" for adjustment and .002" for 
Inspection shall be allowed. 

3. 'lhere the residual is epedified as .0015" the arl:lf:lture shall not touch the 
core, or be more than .003" for Adjustment and .004" for Inspection, trm 
the core at the closest point, wiiia the armature operated electrically. 

I. STRatl 

l'e 'l'be Tariation allowed for inspection Of the stroke shall be aa f01101'8f 

4a) A gauge .003" larger than the specified •troke gauging tor standard 
araature or .005" for ahcrt lever armature should not enter between 
the armature (or residual when used) and the coil core when the relay is 
not e~ergi1ed, or, it it does enter, the armature •hall not leave the 
tixed heelpiece residual when the relay is electrically energized. 

(b) When the tirst spring ot a apring pileup ia a back contact, the armature 
llhall lea•e the fixed heelpiece residual when a thickness gauge ot .002• 
less than the •slue specified tor the stroke is inserted bwtween the 
armature (or residual when used) and the oil core. 

~ In th• caae ot a relay having two apring pileups, the above 
requirement applies only when the first spring in each spring 
pileup is a back contact. 

(c) 'l'be actual difference between the stroke gauging and the highest break 
contact gauging, excluding the break contsct of the standard make•betore 
•break spring ccmbinations, shall not be less than .006• tor the stan
dard armature relay and .012• tor the short lever armatur• relay. 

(d) When the dit!erence between the values specified tor stroke gauging and 
the highest make contact gauging is .OOS' or more, the armature shall 
leave the fixed heelpiece residual when a thickness gauge ot .002" leas 
than the valuas specified for the stroke is inserted between the arm
ature (or residual, when uae<S) and the coil core. 

(e) When the Citterence between the values specified tor the stroke gauging 
and the highest make contact gauging is .004" orlesa, the arim&tu.re shall 
leave tha !i.xod heelpiece raaidual when a thickneaa gauge of .002" more 
than the valu9 Oil •hich the make contact actually makes, (gauged •ithin 
.001"), is inserted between the al'llature (or residual, when uai,d) and 
the coil core. 
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2. Oii a relaJ with two spring pile-up•, with the armature ia the non-operated 
poaiticm, both armature arms shall be apprcaiaately in contact wUh the tixed 
hHlpiece r1aidual8 and in no caae •hall there be more than .004• clearance 
•• Judged viauallJ• 

F. SfRIBGS 

1. Rel111• •hall be gauged between the armature (or reeidual, when weed) and the 
care, ae epecitied OD RelaJ AclJuetment Sheet•, with the armature operated 
electricallJ according to Section H-1,H•l (a) or (b). Mate or break contact• 
should Juat make or break with the gauge ot the Yalue called tor inHned 
between 'the armatura (or reeidual, when ueed) and the core with the armature 
electrically operated. With the tolerance• noted below tor Inspecticm or 
Adjustaent , the aeeociated make contact1 ahall not make with the plus tol
erancea and shall make with the llinu•1 and the aHociated break contacts shall 
not break with the plue tolerance and shall break with the minus tolerances. 

2. ror adjustment, a wariaticm tran the waluee epecitied ot plus or minue .001" 
in the case of etandard armatures, or.002" in the caee ot shor't lever arm
atures shall be allowed, except aa shown under Section 3 below. 

3. Upon Inepection, a variation trCllll the vtll.uH epecitied ot plus or minus .002" 
in the case ot •tandard armature1, or .004" in the caee ot •hart lewer ara
atur•• ehall be allowed, except a• tollowa1 

!!2!!.!. A pair ot contact• ccmebte ot one ot the contact• of a le•er epring 
and one of the contact• or a etationar1 spring. ror exampl•, a make 
combination consiet• of two pair• ot contact•• 

(a) lo wariation trcm the apecitied value• ehall be permitted which will 
allow the normal or operated contact gap to be le•• than .005" •• gauged 
by •Y• or which would reduce clearance between spring• below liaite of 
requir•enta :13. 

(b) Olle or the two pair1 ot aHociated con·t-act1 my be outside the above 
toleran:ea in either direction it the two pair• 11ate or brellt within 
.003" ot each other at the contacts •• Judged •i1uall7. 

(c) When a mate or break contact ia 1pecitied a• .004• or lees, the vsriaticm 
allowed !or Ad.Juataent 1hall be plu •• 001• or Id.nu• -o- and tor Inapecticm 
the variation shall be plu1 .002" or minue -o-. 
!!mJ. Both pairs ot contact• 1hall meet t.he above requirement•• 

(d) lhen a make or break contact i• •pecitied aa .OOS", the Yariation al• 
lowed tor AdJuetaent 1hall be plue .001• or minua .001• and tor Inspec
tion the nriation ehall be plue .002• or minus .001• 

~ Both paira of contact1 ahall •••t the above requirements. 
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(e) Q!l mate-betore•break ccmbinations where the ditterence between the value• 
apecitied tor the make and break adjustment is as indicated in the tollowing 
table, the variation allow91i tor ln•pecticm or AdJuatment •• determined by 
Section• r-2, 1•3, 1-31•)• (It). (c), or (d) ahall not cause the last break 
contact ot the pair to break when a gauge ia used which i• the indicated 
amount amaller th8* the gauge on which the tint •ke contact ot the pair 
actually makeaa 

Ditterence between 
11&ke and break apecitied. 

STD. .006 
ARM. .001 

.008 

SH CRT .oo, 
LEVER .010 
ABM. .011 

1he last break contact ot a pair ehall not break 
with the following aiie gauge llllaller thllll the 
gauge on which the tir1t mke contact ot a pair 
actually .tee. 

For Ina2ecticm ror AdJu•taent 

.005 .006 

.oo; .006 

.006 .007 

.007 .008 

.007 .008 

.008 .oo, 

Theae tolerance• ahall be checked with gauge• which vary in steps ot .001". 

(t) When "Sequence gauging" i• apecitied on the Relay Adju1taent aheeta and there 
are two or more back contact a in a apring pile•up, the variation allowed shall 
not change the ••quence ot operation as indicated by the specified mechanical 
gauging. 

Hor&a Thia requirement •hall be considered met, it the last contact 
ot an armature spring in a •equence ot operation breaks before 
the la1t contact ot the succeeding armture spring breaks. 

The abore requireaent doe1 not apply t• the back contact ot 
standard make•betore•break spring ccmbination. 

(g) •en the gauging apecitied tor a make contact ia .004" or more greater than 
8llJ other make contact gauging value tor the .... relay, no variation llhall 
be allowed that will alter the sequence ot operation indicated by the .004" 
or more ditterenae. 
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(b) All break contact• which have a gauging value greqter than one or more 
aate contacts on the same relay must be open betore these make contact• 

clo•e· 

'lhen the difference between the values specified tor the break and mate 
contact• ie .003" or leas, the first pair ot make contact• shall not 
make when a gauge ia used which is .002" leas tor .Adjustment or .001" 
l••• tor Inspection, than that on which th• last pair ot break contacts 
actually break. 

When the difference between the values specified tor the break and make 
contacts is .004" or more, the tirst pair ot make contacts shall not 
make when a gauge is used which is .002" leas than that on which the 
last pair ot break contacts actaally break. 

~ relays having short lever armatures, the tirat pair ot make contacts 
shall not make •hen a gauge which is .00,5" leas than that on which the 
last pair ot break contacts actually break. 

4. When the gauging or separate electrical requi~ements indicate that one or more 
combinations shall operate before the next suoceeding combination oper.ted, 
they shall be adjusted as follows1 

(a) When the gauging difference between adjacent ccmabinaticm. 11 .010" or 
more, the first pair o~ mate or break contact• shall make or break be• 
tore the bushing on the armature spring ot the succeeding combination 
is struck by the preceding armature spring. 

(b) When the gauging difference between adjacent combinations i• .007" or 
leas, the first pair of mate or break contacts may or may not make or 
break before the bushine on the armature spring ot the succeeding com
bination is struck bJ the precediDg armature 1pring, but both the aake 
or break contacts JllLlst mate or break before the succeedingbreat contacts 
break. 
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CJ• KARG IHDR 

1. 'Ihm "Simultaneoue Gauging• 1e indicated • the Relay Adjuetaeat Sbeeta, the 
armature epring (epring actuated by the armature anu) tensions are obtaiaad 
in th• following 11181lnera 

!!Ill Ia thia Hction the tena •back ccmtact1• dou not applJ to the back 
contact1 ot etandard mate-betore-break 1pring coabination11 • 

(a) When there are bact contact• on the relay 1pring ••••ably, it i1 
aec .. 1ary that the armeture epringa be adJueted to proTide eufficieat 
tension eo that each armatureepriag bushing 1ball touch the preceding 
anuature spring and/ or the aruture am. 'lbil requiremaat eball be 
canaiderecl Mt when a minimwn .010" follow (detlectionl ia obeerTad 
Tiaually ia all back contact•• 

(b) It ii not nec91aary that requiremut Gl(a) be •t tor a particular 
1pring combinatian having either a separate margining value or a graa 
tension note apecitied an the individual Relay Adjustment Sheet tor 
that particular epring ccmbination ot the spring assembly. 

(c) i'hea there are no back contacts on the relay spring assembly, it is 
necessary that the armature epringe be adjusted to provide sufficient 
tension,(approx. minimum 10 graaa.)so that each armature apring 
buehing ehall touch the preceding armature spring and/or the armature 
ara. 

2. When "Sequence Gauging• b indicated on the Relay AclJuetment Sheete, the 
armature 1pring teaaicm ahall be accurately adJueted in acccrdance with the 
"adJuet• Taluea (curre!R or reeiatance) Biid inepected in accordance with the 

"Teet• valuea (current '11' reei1tance) ahOlrD on the Relay Adjustment Sheets a1 
tollowaa 

(a) Relay1 ahall not open anf oact contact circuits nor cloee any make 
contact circuits on the ••cm-operate• tHte shown on the Relay AdJuet• 
ment Sheets. 
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(b) Oil relay• having three or more back contact• the tir•t two back contact 
assellblie• in the •equence ot operaU.on, as indicated bJ the •pecitied 
mechanical gauging, DJ break contact cm the •non-operate• teat1 ahcma 
Oil 'the Relay AdJu•t•at Sheete. 

110.rJ:a The abare requir•ent does not apply to the back contact• ot the 
ataadard-11&ke•betore-break spring combination•• 

(o) QI two •tep rela1e the oontaot1 to which the weaker electrical requir•
aenta apply lllly mate or break on the •non-operate• requir .. ente apeci• 
tied tor the entire •iring HHmblJ• 

3. llelaya shall fully operate all apringe and the araature (or residual when 
\lHd) shall touch the coil core m the •ol!erate• teats •hon on Relq AdJun
aent Sheeta. 

4. A variation ot plua or minua one volt ahall be allowed in the voltage apeci• 
tied tor adJu.ting and inapecting the relay• according to the • AdJust• and 
•Ten• rHietanoe values. 

B. 8ATUliTIQI 

le llela1a ahall be eat\.U'ated at a miniJDWll ot 300 ampere turns tor a minimum 
interval ot one se•ond befvre being adJusted or checked to the electrical 
current now requirements. The aatU&•ation current mall be in the same 
direction as the other current tlow requirement1 unless otheflwiee specified. 
The other current flow requir•ente shall not be applied until a minimum 
interval ot l second atter aaturation. 

(a) When adJuating and '\eating thia requirement mar be mat by applying the 
apecitied voltage to the operating winding in aeries with a protectiv• 
reaiatance in acccrdance with aectioa G.J.•a and the ncn•• 
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WBRICAl'ICN 

All type 57L and 57S (Class B) General Purpose 'l'win Contact Relay bearings shall 
be lubricated by applying low-terperature grease AH-G•3a to the bearing surfaces 
in the yoke before ass..-.ly or the yoke to the heelpiece. The irease shall be 
distributed to the entire length of the bearing surfaces preferably by means ot 
a small brush. 

1. The following tools will be found useful in adjusting this type of relaya 

Spring adjusted (11ake-break) 
Spring adJusted (lever) 
Spring adjusted (lever) 
Spring adjusted (make-break) 
Spring bender 
Armature bender 
Duck Bill Flier1 (;-3/4• long) 
Thickness Gauges (bent tips) 
'l'hicknesa Gauges (straight tips) 

See note l 
See note 2 
See notes LI 2 

H-88504•1 
H-88504•2 
H•74612•4 
H-74612-S 
H•7066 
H-88502•1 
H-74611 
H-~1~5 
H-2.§221 

Note l This tool cannot be used on spring pileups which are adjacent to each 
other on relays mounted one above the other 

Mote 2 Thie tool cannot be used on double arm relays 

Resi1ed by D.w.11. 

~~ 
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STANDARD ADJUSTMENT 
FOR 

TYPE 57L, 57.AL, 57S AND 57AS (CLASS "B") 
GENERAL PURPOSE TWIN CONTACT RELAYS 

INTRODUCTION 
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w 
~ The General Purpose Relays, Type 57L, 57.AL, 57S and 57AS, consist of the following 
!;; basic parts: coil assembly, heelpiece, armature assembly, and spring assembly. 
::> ..., 
0 
-ce 
0 
~ 
-ce 
0 

The coil assembly is made of a. magnetic iron core upon which is wound a. number of 
turns of wire. Fastened to each end of the iron core are fibre spool heads which 
hold the winding in place. The coil terminals are attached to the rear spool head. 

~ The heelpiece is also made of magnetic iron and it provides mounting for the coil, 
I- the armature assembly, the spring assembly and also provides a means of mounting 
~ the relay to its associated equipment. 

5-A-300 
EMG. ECO 
l-23-61 
RETYPED 
CHANGED 
SECTION I 
SHEET ll. 

The armature is the moving portion of the relay that completes the magnetic path 
between the coil core and the heelpiece and actuates the contact springs. 

The armature is attached to the heelpiece by means of the brass yoke. An adjustable 
non-magnetic screw, or a thin non-magnetic metal plate spot welded to the under 

......... ...,,,,,,,.,,,...._.,,.,,,..._.-i face of the armature, provide either an adjustable or fixed residual gap between 
ISSUE: 71'5 the armature and the coil core when the relay is operated. 

The spring assembly may consist of one or two spring pile-ups which are composed of 
contact springs and separating insulators that a.re mounted on the heelpiece. The 
spring assembly is assembled in a fixture which aligns the contacts and positions 
the springs. The assembly screws are tightened after the insulators have been 
heated and while the spring pile-up is under pressure. Any changes in spring 
combination should, therefore, be made only at the factory. 

ROUTINE INSPECTION 

The inspection of the relay should be in the following order with readjustments 
made only as necessary. Where limits of adjustment are given, the relay should be 
inspected with the extreme limiting values and readjusted onl.y if it is found to be 
outside these limits. Deviation from nominal values is to be expected and is not 
ca.use for readjustment. 

ARMATURE - The armature is fastened to the heelpiece by the yoke and is adjusted to 
provide an "air line", or "heelpiece air gap". 

Check the armature assembly. See section C. 
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RESIDUAL - After long periods of service, the adjustable residual screw may show signs 
of wear and it should be read.justed if it is outside the test values specified on the 
individual relay adjustment sheets. 

Check the residual adjustment. See section D. 

ARMATURE STROKE - The required armature travel should be checked. It is the "stroke" 
adjustment specified on the individual relay adjustment sheets. See Section E. 

If it is found necessary to read.just the stroke, the armature arms should be bent as 
necessary. 

GAUGING - Check the relay spring gauging; that is the position of the armature when 
the contacts just make or break, as shown on the individual relay adjustment sheets. 
See section F 

If the spring adjustments are within the test limits, no readjustment is necessary. 
Spring buffers and contacts will wear when subjected to heavy duty service and so 
readjustments may be necessary occasionally. 

MARGINING - Armature spring tension is controlled by two different methods as follows: 

l. When only an operate current flow and/or series resistance values is 
specified on the individual relay adjustment sheets, it is necessary that 
the armature springs (springs actuated by the armature arms) be adjusted 
to provide sufficient tension so that each armature spring bushing shall 
touch the preceding armature spring and/or the armature arm. This re
quirement shall be considered met when a minimum .OlO" follow (deflection) 
is observed visually in all back contacts. When there are no back contacts 
a minimum 10 grams must prevail in each armature spring. 

2. When non-operate current flow and/or series resistance values are specified 
on the individual relay adjustment sheets, it is necessary that the armature 
springs (springs actuated by the armature arms) be adjusted to provide 
sufficient tension on the armature when the specified "non-operate" current 
is flowing in the coil so that the armature will not operate. 

Check the relay margining. See sections G & H. 

If upon testing in service the operation of the relay is within the range of the "Test" 
values, no readjustment is necessary; but any relay whose operating range is outside of 
the test limits should then be readjusted to the "Readjust" values. 

If any readjustments are required to meet the margining values, the gauging should be 
rechecked. 

LUBRICATION - The armature bearings of general purpose relays are lubricated with low 
temperature grease during manufacture and may not require additional lubrication during 
their normal life. 
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SPECIFIC REQUIREMENTS 

A. GENERAL 

l. These relays shall meet the general requirements specified in A-100, which are 
applicable. In all cases where specific requirements below are at variance 
with notes on the pertinent prints, orders, Relay Adjustment Sheets, or circuit 
drawings, the specific requirements below which conflict shall be disregarded. 

2. Definitions: Various terms used in the requirements throughout this standard 
adjustment will have the following meaning: 
"Type 57L and 57AL" is the standard armature (2 to l ratio) relay. 
"Type 57s and 57AS" is the short lever armature (1 to l ratio) relay. 
"Contact Springs" are the individual. springs of a spring combination. 
"Spring Combination" is a spring group actuated by a single armature or 
lever spring. 
"Spring Pile-up" is an assembly of all the springs operated by one armature 
arm. 
"Spring Assembly" consists of all the spring combinations on one relay. 
"Two-Step-Operation Relays" are relays having separate electrical requirements 
for one or more pairs of contact springs. 
"Make First Gauging" is the type of gauging in which one or more make contacts 
close before any break contacts open. Only one electrical. requirement 
specified for the entire spring assembly. 
"Simultaneous Gauging" is the type of gauging in which all break contacts open 
on the same specified gauging. 
"Sequence Gauging" is the type of gauging in which each break contact opens on 
a particular specified gauging. 

NOTE: The above two definitions do not apply to back contacts on the 
standard make-before-break spring combinations. 

3. Prior to the application of the specified finish on the armature and core, the 
surfaces of these parts which are adjacent in the relay assembly shall be free 
from all burrs, tool marks, and protrusions, presenting as smooth and uniform 
a surface as is practical. and commercially possible to obtain. 

NOTE: Either of these surfaces meets this requirement, if it can be 
placed against a flat surface of at least equal area without 
forming a visible air gap between the two surfaces that is 
longer than 1/3 of the diameter of the core. Visibility of 
the air gap is to be determined by visual inspection without 
the aid of light more intense than indirect sunlight. 

B. ALIGNMENT 

1. When relays are mounted on their associated plates, the relays shall be 
properly aligned. There shall be a minimum space of 1/32" gauged visually, 
between the armature or the springs of any relay and the armature, spring or 
heelpiece of the relay above or below it. 

2. There shall be minimum .007" clearance between the armature arms and the sides 
of the heelpiece in any position the relay may assume. 

3. In either the normal or operated position, there shall be a clearance of .010" 
minimum between springs not designed to make contact and between the armature 
arms and the springs. 
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4. All contact springs when assembled on the relay shall line up uniformly with 
respect to each other and to the relay structure proper as gauged visually. 

5. A gradual bow of' .025" in the f'ree length of' any spring is permissible, but 
there shall be no sharp bends or kinks in the spring due to adjustment. 

NOTE: Armature springs may also be bowed f'rom spring bushing to 
contacts when operated or norm.al -- provided the above 
requirement is met when springs are not ma.king contact. 

6. The spring bushings shall be approximately in alignment with the center of' 
the springs against which they strike as gauged visually. 

7. The outer surface of' the portion of' the armature arms which actuates the 
spring bushings shall be approximately parallel to the heelpiece, as gauged 
visually. The inner surface shall ma.k.e contact with the heelpiece residual 
plate only on the armature boss and this contact shall be minimum .01011 , 

gauged visually, f'rom the edge of' the heelpiece residual plate in any 
position permitted by the end play of' the armature on its bearing. 

C. ARMATURE 

l. The relay armature shall be set so as not to ma.k.e contact with the heelpiece 
(air line ) , but to clear the heel piece by not more than • 003" f'or adjustment 
and .oo4" f'or inspection at the closest point with the armature operated. 
The armature shall be parallel to the heelpiece end, as gauged visually. 

NOTE: The air gap between the armature and the heelpiece shall be 
adjusted by loosening the yoke clam.ping screw so that the 
armature is f'ree to move, inserting a gauge between the 
armature and heelpiece, energizing the relay as specified 
below, and retightening the yoke clamping screw. On relays 
equipped with an adjustable residual, the residual screw 
shall be set at zero when setting the air gap. 

(a) When adjusting and testing on 50 volts, a protective resistance of' 
approximately 45 n (or a switch magnet) shall be connected to 50 volts 
± 1 volt. 

NOTE: The protective resistance may be omitted if' the winding is 
100 n or more on 50 volts or 25 n or more on 24 volts. 

2. The relay armature shall not bind on its bearings or on the heelpiece and 
shall have end play of' not more than .020" or less than .002". When 
practicable, the requirement of' freedom f'rom bind may be considered met if', 
with the springs held away f'rom the armature, and the relay held with the 
armature end up and the coil core axis vertical, the armature of' its own 
weight drops against the end of' the coil core. 

3. When the relay armature is equipped with a fixed residual, the air gap 
between the armature and the heelpiece shall not be more than .003" f'or 
adjustment and .004" f'or inspection at either end with the armature 
operated. 
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D. RESIDUALS 

1. Relays with adjustable residuals shall be adjusted as specified on the Relay 
Adjustment Sheets. This is an adjustment of the space between the core and 
the armature with the relay electrically operated. 

2. 

3. 

NOTE: After making residual adjustment recheck armature adjustment, 
section C-1. 

Where the residual specified on the Relay Adjustment Sheet is • 003" or more, 
a tolerance not to exceed plus or minus .001" for adjustment and .002" for 
inspection shall be allowed. 

Where the residual is specified as .0015" the armature shall not touch the 
core, or be more than .003" for adjustment and .004" for inspection, from the 
core at the closest point, with the armature operated electrically. 

E. STROKE 

1. The variation allowed for inspection of the stroke shall be as follows; 

(a) A gauge • 003" larger than the specified stroke gauging for standard 
armature or .005" for short lever armature should not enter between the 
armature (or residual, when used) and the coil core when the relay is 
not energized, or, if it does enter, the armature shall not leave the 
fixed heelpiece residual when the relay is electrically energized. 

(b) When the first spring of a spring pile-up is a back contact, the 
armature shall leave the fixed heelpiece residual when a thickness gauge 
of .002" less than the value specified for the stroke is inserted between 
the armature (or residual, when used) and the coil core. 

NOTE: In the case of a relay having two spring pile-ups, the 
above requirement applies only when the first spring in 
each spring pile-up is a back contact. 

(c) The actual difference between the stroke gauging and the highest break 
contact gauging, excluding the break contact of the standard mak.e-before
break spring combinations, shall not be less than .006 11 for the standard 
armature relay and .012" for the short lever armature relay. 

(d) When the difference between the values specified for stroke gauging and 
the highest make contact gauging is .005" or more, the armature shall 
leave the fixed heelpiece residual when a thickness gauge of .002" less 
than the values specified for the stroke is inserted between the armature 
(or residual, when used) and the coil core. 

(e) When the difference between the values specified for the stroke gauging 
and the highest make contact gauging is .oo4" or less, the armature shall 
leave the fixed heelpiece residual when a thickness gauge of .002" more 
than the value on which the make contact actually makes, (gauged within 
.OOl" ), is inserted between the armature (or residual, when used) and the 
coil core. 
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2. On a relay with two spring pile-ups, with the armature in the non-operated 
position, both armature arms shall. be approximately in contact with the fixed 
heelpiece residuals and in no case shall there be more than .004" clearance 
as judged visually. 

F. SPRINGS 

1. Relays shall be gauged between the armature (or residual, when used) and the 
core, as specified on Relay Adjustment Sheets, with the armatu~ operated 
electrically according to Section H-1, H-1 (a) or (b). Make or break contacts 
should just make or break with the gauge of the value called for inserted 
between the armature (or residual, when used) and the core with the armature 
electrically operated. With the tolerances noted below for Inspection or 
Adjustment, the associated make contacts shall not make with the plus tol
erances and shall make with the minus; and the associated break contacts shall 
not break with the plus tolerance and shall break with the minus tolerances. 

2. For adjustment, a variation from the values specified of plus or minus .001" 
in the case of standard armatures, or .002" in the case of short lever arm
atures shall be allowed, except as shown under Section 3 below. 

3. Upon Inspection, a variation from the values specified of plus or minus .002" 
in the case of standard armatures, or .004" in the case of short lever arm
atures shall be allowed, except as follows: 

NOTE: A pair of contacts consists of one of the contacts of a lever 
spring and one of the contacts of a stationary spring. For 
example, a make combination consists of two pairs of contacts. 

(a) No variation from the specified values shall be permitted which will 
allow the normal or operated contact gap to be less than .005" as gauged 
by eye or which would reduce clearance between springs below limits of 
requirements B3. 

(b) One of the two pairs of associated contacts may be outside the above 
tolerances in either direction if the two pairs make or break within 
.003" of each other at the contacts as judged visually. 

(c) When a make or break contact is specified as .004" or less, the variation 
allowed for Adjustment shall be plus .001" or minus -0- and for Inspection 
the variation shall be plus .002" or minus -0-. 

NOTE: Both pairs of contacts shall meet the above requirements. 

(d) When a make or break contact is specified as .005", the variation allowed 
for Adjustment shall be plus .001" or minus .001" and for Inspection the 
variation shall be plus • 002" or minus • 001". 

NOTE: Both pairs of contacts shall meet the above requirements. 
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(e) On make-before-break combinations where the difference between the values 
specified for the make and break adjustment is as indicated in the 
following table, the variation allowed for Inspection or Adjustment as 
determined by Sections F-2, F-3, F-3(a), (b), (c), or (d) shall not cause 
the last break contact of the pair to break when a gauge is used which is 
the indicated amount smaller than the gauge on which the first make 
contact of the pair actually makes: 

Difference between 
make and break specified. 

STD. .006 
ARM. .007 

.008 

SHORT .009 
LEVER .010 
ARM. .011 

These tolerances shall be 

The last break contact of a pair shall not 
break with the following size gauge smaller 
than the gauge on which the first make 
contact of a pair actually makes. 

For Ins;eection For Adjustment 

.005 .oo6 

.005 .oo6 

.006 .007 

.007 .008 

.007 .008 

.008 .009 

checked with gauges which vary in steps of .00111• 

(f) When "Sequence gauging" is specified on the Relay Adjustment Sheets and 
there are two or more back contacts in a spring pile-up, the variation 
allowed shall not change the sequence of operation as indicated by the 
specified mechanical gauging. 

NOTE: This requirement shall be considered met, if the last contact 
of an armature spring in a sequence of operation breaks before 
the last contact of the succeding armature spring breaks. 

The above requirement does not apply to the back contact of 
standard make-before-break spring combination. 

(g) When the gauging specified for a make contact is • 004" or more greater 
than any other make contact gauging value for the same relay, no variation 
shall be allowed that will alter the sequence of operation indicated by 
the .004" or more difference. 
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(h) All break contacts which have a gauging value greater than one or more 
make contacts on the same relay must be open before these make contacts 
close. 

When the difference between the values specified for the break and make 
contacts is .003" or less, the first pair of make contacts shall not 
make when a gauge is used which is .002" less for Adjustment or .001" 
less for Inspection, than that on which the last pair of break contacts 
actually break. 

When the difference between the values specified for the break and make 
contacts is .oo4" or more, the first pair of make contacts shall not 
make when a gauge is used which is .002" less than that on which the 
last pair of break contacts actually break. 

On relays having short lever armatures, the first pair of make contacts 
shall not make when a gauge is used which is .005" less than that on 
which the last pair of break contacts actually break. 

4. When the ga:uging or separate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operated, they shall be adjusted as follows; 

(a) When the gauging difference between adjacent combinations is • 010" or 
more, the first pair of make or break contacts shall make or break 
before the bushing on the armature spring of the succeeding combination 
is struck by the preceding armature spring. 

(b) When the gauging difference between adjacent combinations is • 009" or 
less, the first pair of make or break contacts may or may not make or 
break before the bushing on the armature spring of the succeeding 
combination is struck by the preceding armature spring, but both the 
make or break contacts must make or break before the succeeding break 
contacts break. 
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G. MARGINING 

1. When "Simultaneous Gauging" is indicated on the Relay Adjustment Sheets, the 
armature spring (spring actuated by the armature arms) tensions are obtained 
in the following manner: 

NOTE: In this section the term "back contacts" does not apply to the 
back contacts of standard make-before-break spring combinations. 

(a) When there are back contacts on the relay spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension so that each armature spring bushing shall touch the preceding 
armature spring and/or the armature arm. This requirement shall be 
considered met when a minimum .010" follow (deflection) is observed 
visually in all back contacts. 

(b) It is not necessary that requirement Gl(a) be met for a particular 
spring combination having either a separate margining value or a gram 
tension note specified on the individual Relay Adjustment Sheet for 
that particular spring combination of the spring assembly. 

(c) When there are no back contacts on the relay spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension, (approx. minimum 10 grams) so that each armature spring 
bushing shall touch the preceding armature spring and/or the armature 
arm. 

2. When "Sequence Gauging" is indicated on the Relay Adjustment Sheets, the 
armature spring tension shall be accurately adjusted in accordance with the 
"adjust" values (current or resistance) and inspected in accordance with the 
"Test" values (current or resistance) shown on the Relay Adjustment Sheets as 
follows: 

(a) Relays shall not open any back contact circuits nor close a.ny make 
contact circuits on the "non-operate" tests shown on the Relay Adjustment 
Sheets. 
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(b) On relays having three or more back contacts the first two back contact 
assemblies in the sequence of operation, as indicated by the specified 
mechanical gauging, may break contact on the "non-operate" tests shown 
on the Relay Adjustment Sheets. 

NOTE: The above requirement does not apply to the back contacts 
of the standard-make-before-break spring combinations. 

(c) On two step relays the contacts to which the weaker electrical require
ments apply may make or break on the "non-operate" requirements speci
fied for the entire spring assembly. 

(d) On relays specifying make first gauging, the make first contacts may 
make contact on the "non-operate" requirements specified for the entire 
spring assembly. 

3. Relays shall fully operate all springs and the armature (or residual when 
used) shall touch the coil core on the "operate" tests shown on Relay 
Adjustment Sheets. 

4. A variation of plus or minus one volt shall be allowed in the voltage speci
fied for adjusting and inspecting the relays according to the "Adjust" and 
"Test" resistance values. 

H. SATURATION 

l. Relays shall be saturated at a minimum of 300 ampere turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current flow requirements. The saturation current shall be in the same 
direction as the other current flow requirements unless otherwise specified. 
The other current flow requirements shall not be applied until a minimum 
interval of l second after saturation. 

(a) When adjusting and testing this requirement may be met by applying the 
specified voltage to the operating winding in series with a protective 
resistance in accordance with section C-l-a and the note. 
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I. LUBRICATION 

For lubrication, refer to Automatic Electric Technical Bulletin 505 (Lubrication 
of Automatic Switching Equipment) or Automatic Electric Lub Chart 6. 

J. The following tools will be found usef'ul. in adjusting this type of relay: 

Spring adjuster 
Spring adjuster 
Spring adjuster 
Spring adjuster 
Spring bender 
Armature bender 

(make-break) 
(lever) 
(lever) 
(make-break) 

Duck Bill Pliers (5-3/4" long) 
Thickness Gauges (bent tips) 
Thickness Gauges (straight tips) 

See note l 
See note 2 
See notes l & 2 

H-88504-l 
H-88504-2 
H-74612-4 
H-74612-5 
H-7066 
H-88502-1 
H-74611 
H-46795 
H-25221 

NOTE l: This tool cannot be used on spring pile-ups which are adjacent 
to each other on relays mounted one above the other. 

NOTE 2: This tool cannot be used on double arm relays. 

E.E.E. 
Revised by:D.W.M. 
Retyped by:mvr 
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FM-1377 

ISSUE NO. l 

5-8-51 

Lv G. BS- i.Cl-S/ 
ISSUE 61 

STAND.ARD .ADJUS'D41!:NT 
FOR 

TYPE 58 (CLASS "C") 
3AALL G!NERAL-PURPOSE 'lWIN-CONTACT REI.A 1S 

INTRODUCTJ:OR 

The 111Bll Ganeral.-Pln-poae Relaya, Type 58, consist ot the tollowing be.sic parts; 
coil asaembly, heelpiece, anm.ture ass•bly, and apring assembly. 

'l'be coil assmbly is mde ot a •gnetic-iron core upon which is wound a nmber ot 
turns ot wire. Fastened t.o ach end ot the iron core are :tibre spool h•ds Which 
hold the winding in place. The coil tenni:mls are attached t.o the rear spool hee.d. 

The heelpiece is also JJBde ot mgnetic iron and it proTides mounting tor the coil, 
the armature assembly and the spring assembly, am ala> provides a means ot mount
ing the relay to its associated equipaent. 

The armature, which completes the magnetic pa th betwec the coil core ani the 
heelpiece, is the mortng part or the relay, am actuates the contact airings. The 
a:mm ture is :rastened to the heelpiece by means ot a brass ,Oke. A non-Dllgnetic 
ahia under the yoke prOYidea a smooth bearing 11Urtace fO!" the are 'b.lre hinge and 
ertenda under the armature arm 1o aene as a n.xed heel.piece residual. A non
magnetic eCl'ew extending through the armature, a non-mgnetic disc welded to the 
armature or a •light amount ot chromillll plating on the armature provides a non
DBgnetic gap bertwem the al'!llB.ture am the coil core when the relay is operated. 
Because it is not rtaible the chromim plate rea:khal is called a zero residual. 

The spring asambly consists ot contact airings and separating insulators that are 
mounted on the heelpiece. The spring assanbly ia assembled in a fixture which 
aligns the contacts ani post tiona the spr.lnga. The asssnbl v acrews are tightened 
atter the insulators have bee heated and 111hile the spring pile-up is under preuure. 
Any changes in. spring combinations should, therefore, be mde only at the factory. 

ROUTINE IRSPl'C"l'l<ll 

The 1D8pect1on ot the relay should be in the tollowing a.rd.- w1 th readjustments 
Ede only aa nec888ary. Where limits ot adjl.81ment are giTen, the relay should be 
inspected with the extrsm limiting ft.lues and readjusted only 11' it ia :round to be 
outside these limi ta. Dena tion trom nom1 nal ft.luea is to be expected and 1• not 
cause tor readjus1mm t. 

A!IATURB - 'l'he armture ia rastmed to the heelpiece by the ,.oke ao that •h• the 
reaidml air gap 1• reduced to zero the armature DBkea line contact with the 
heelpiece. 

Checlc the armature aasanbly. See Section c. 
RJSIDU&L - Arter long periods of aerrtce, the adjl.8table residual screw may show 
signs of' wear and it should be readjusted if' it is outside the test ftluea spec1-
t1ed on the indiTidml relay adjustment aheeta. 

Check the residual adjuatment. See Section D. 
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ARMATURE STROKE - The required armature travel should be checked. It is the "strokE 
adjustment specified on the individual relay adjustment sheets, See Section E. 

If it is found necessary to readjust the stroke, the armature arm should be bent 
as necessary. 

GAUGING - Check the relay spring 1auging; that is, the position ot the armature 
when the contacts just make or break, as shown on the individual relay adjustment 
sheets. See Secti.on F. 

If the spring adjustments are within the test limits, no readjustment is necessary. 
Spring buffers and cootacts •ill wear when subjected to heavy-duty service and so 
readjustments may be necessary occasionally. 

MARGINING - Armature spring tension is controlled by two different method~ as 
follows: 

1. When only an operate current flow and/or series resistance value is 
specified on the individual relay adjustment sheets, it is necessary that 
the armature springs (springs actuated by the annature arm) be adjusted to 
provide sufficient tension so that each armature spring bushing shall touch 
the preceding armature spring or the armature arm. This requirement shall 
be considered met when a minimum .010" fellow (deflection) is observed 
visually in all break contacts. When there are no break contacts, each 
armature spring must have a minimum pressure of 10 grams. 

2. When non-operate current flow and/or series resistance values are specified 
on the indivi.dual relay adjustment sheets, it is necessary that the a:rm
a\ve •pJlliJlp +.prtna- llet.uated by the armature arm) be adjusted to 
provide sufficient t.enden on the araature when the specified "non-operatet 
current is flowing in the coil so tha\ the armature will not operate. 

Check the relay margining. See Section G& H. 

It,upon testing in service, the operation or the relay is within the range 
of the 11Test 11 values, no readjustaent is necessary; but any relay whose 
operating range is outside of the test limits should then be readjusted 
to the •Readjust" values. 

It any readjustments are required to meet the .margining values, the gaugin1 
1hould be rechecked. 

LUBRICATION - The armature bearings ot amall general-purpose relqs are lubricated 
with low-temperature srease during manufacture and may not require additional 
lubrication during their normal life. 

In all cases where specified requirement• below are at variance with notes on the 
pertinent prints, orders, relay adjustment sheets, or circuit drawings, the 
epeci!ied requirements below which conflict shall be disregarded. 

SPBX:IFIC R!RUIREMENTS 

A. GENERAL 

1. These rela7s shall meet the general requirements specified in A-100, which 
are applicable. 
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2. Definitions; Various terms used in the requirements throughout this 
standard adjustment will have the following meaning: "Contact Springs" 
are the individual springs of a spring combination. 
"Spring Combination" is a spring group actuated by a single armature or 
lever spring. 
"Spring Assembly" consists of all the spring combinations on one relq. 
"Two-atep-operation relays" are relays having separate electrical require
ments for one or more pairs or contact springs. (ret91"red to aa "pre
liminary" make or break contact springs). 

"Simultaneous Gauging" is the type of gauging in which all break contacts 
open on the same specified gauging. 
"Sequence Gauging" is the type of gauging in which each break contact 
opens on a particular specified gauging. 

3. Prior to the •Pplication of the specified finish on the armature and core, 
the surfaces of these parts which are adjacent in the relay assembly 
shall be free from all burrs, tool marks, and protrusions, presenting as 
smooth and unifonn a surface as i• practical and commercially possible 
to obtain. 

NO'IE: Either of these surfaces meet this requirement, it it can be 
placed against a flat surface of at least equal area without 
fonning a visible air gap between the two surfaces that is 
longer than 1/3 of the diameter of the core. Visibility of the 
air gap is to be determined by visual inspection without the 
aid of light more intense than indirect sunlight. 

B - ALIGNMENT 

l. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space or .010" between 
the annature, springs, or heelpiece or an7 relay and the armature, springs, 
or heelpiece of the relay above or below it. This may be gauged visually. 

2. There shall be minimum .010 11 clearance between the annature um and the 
sides of the heelpiece in any position the relay may ass\1118. 

3. In either the normal or operated position, there shall be a clearance or 
.01011 minimum between springs not designed to make cmtact and between 
the armature ann and the springs. 

4. All coot.act springs when assembled on the relay shall lin• up uniformly 
with respect to each other and to the relay structure proper as gauged 
visually. 

5. A gradual bow of .025n in the free length of any spring is permissible, 
but there shall be no sharp bend• nll' kinks in the spring due to adjust
ment. 

NOTE: Armature springs may also be bowed from spring bushing to contact1 
when operated or normal ~ provided the above requirement is met 
when springs are not making contact. 

6. The spring bushings shall be approximately in alignment with the center 
of the springs against which they strike as gauged visually. 
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7. Th• portion ot the armature arm which actuates the spring bmhings shall 
be parallel to the heelpiece aa gauged T18Ufllly. 

C. ARMA TllRB 

1. Th• air gap between the a:nm ture ana the heelpiece shall be adju.ted by 
loosening the yoke clamping screw ao that the a:nm ture is tree to mc>Te, 
mwgj.zing the relay as apecit"ied below, and retighteing the yoke 
clamping •cm. On relays equipped W1 'th an adjustable reaichal, the 
residual screw aball be set at zero •?ml setting the air gap. 

(a) When adjusting am testing on. 50 TOlta, protectiTe reaiatance ot 
approXima. tel.y ~ olna ahall be connected to 50 TOl ta, ± l TOl t. 

(b) When adjusting and testing on JM volts, protectiTe resistance ot 
appl'OXimately 12 om. aball be connected to 24 wlts :t 1 wlt. 

NOTE: The protecti Te reeiatance DBy be om1 ttec! 1:r the winding ia 400 
ohms or more on 50 wlta, or 100 oma or more on 24 volts. 

2. The relay ama ture sl:llll. not bind on ita bearings nor on the heel.piece, 
and shall haTe aide play ot not more than .020" nor leas than .002•. 
Whe pract1•ble, the requirenent ot f'reedom tl'CllD binds may be considered 
met it, with the springs held a•y trom ti. armature and the relay held 
'tri th the armature 8lld up (the coil core uia Terti.cal), th• armature or 
its own weight drops against the em o:r the coil core. 

3. When the relay armature i• equipped w.l th a tixed r•idm.l, the air gap 
between the &l'Dlll ture and the heelpiece shall not be nore than the tollow
ing w.lues at the closest point with the a:rm.ture operated. 

o residual 
.003" reeidl&l 

.006" residl&l 

Far .Adjua1ment 

.003" 

.003" 
.co.• 
.OG&" 

.ooa 

4. 'lb.a armature shall be pamllel to the heelpiece as gauged Tiaually. 

5. When an airline (heel.piece-arm.ture air gap) 1• apecit"ied on an indiTidtl!ll 
relay adjustment sheet, the gauge apeeltied elall be inserted under the 
armature eo as 1io eOTer tlw coil care and extend into the airline. 

Proceed as in parape.ph C-1. Inspection smll be mde Tiaulllly as 
apecitiec! in puagraph c-4. 

e. It th• relay &l'Dl!l~e baa no reaid\Bl or baa a fixed (welded duo) resid., 
the arDBture muat be approx:imtely parallel to the coil care :face when · 
the relay is operated. Tb.1• condition mall be cona14ered aet it tlw air 
gap obserYed between the arma.ture (ar residual, it present), and the 0011 
core t"ace does not exceed the w.lma specitied in the tollcnring table 

• Ute. I"""· 
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Residual 

0 (3/16" core face) 
0 (5/16" core face) 
.003 Disc. 
.006 Disc. 

Permissible Gap 
nearest to 
Heelpiecs 

.003" 

.005 11 

.00.3" 

.003 11 

Permissible Gap 
farthest from 
Heelpiece 

.0015" 

.003" 

.00.3" 

.003 11 

NOTE: Airlines may be increased subject to provisions of 
paragraph C-3 to meet these requirements. 

D. .RESIDUAL 

1. Relays with adjustable residuals shall be adjusted as specified on the 
Relay Adjustment Sheets. This is an adjustment of the space between 
the core and the armature with the relay electrically operated. 

2. Where the residual specified on the relay Adjustment Sheet is .003 11 or 
more, a tolerance not to exceed plus or minus .00111 for adjustment and 
.002 11 for Inspection shall be allowed. 

3. ~'fuere the residual is specified as .0015 11 the armature shall not touch 
the core, or be more than .00211 for Adjustment and .00411 for Inspection, 
from the core at the closest point, with the armature operated elect
rically. 

4. On relays with fixed residuals, the residual disc shall strike the coil 
core so that no part of the disc extends over the edge of the core face 
when the coil has a 5 /16 11 face or no part shall extend more than 1/16", 
gauged visually, beyond the edge of the core face when the coil has a 
3/16 11 face. 

E. STROKE 

1. The variation allowed for inspection of the stroke shall be as follows: 

(a) A gauge .004" larger than the specified stroke gauging should not 
enter between the armature (or residual, when used) and the coil 
core when the relay is not energized, or, if it does enter, the arma 
t-.re ana shall not leave the fixed heelpiece residual (111iallbta)when 
relay is electrically energised. 

(b) When the first spring of a spring pileup is a break spring, the armao 
tltl'e &I'll shall leave the fixed heelpiece residual when a \hickll•sa 
&a111e of .002 11 less than the value specified for the stroke is 
inserted between the armature (or residual, when used ) and the 
coil core. 

The actual difference between the stroke gauging.and the highest 
break-contact gauging, shall not be less than .009". 

(c) When the difference between the values specified for stroke gauging 
and the highest make-contact gauging is .007 11 or more, the armature 
shall leave the fixed heel-piece residual when a thickness gauge of 
.00.3" less than the values specified for the stroke is inserted be
tween the armature (or residual, when used) and the coil core. 
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F. SPRINGS 

When the difference between the values specified for the stroke 
gauging and the highest make-contact gauging is .006 11 or less, the 
armature shall leave the fixed heelpiece residual when a thickness 
gauge .002 11 more than the value on which the make c cntact actually 
makes, (gauged within .00111 ), is inserted between the armature 
(or residual, when used) and the coil core. 

l. Relays shall be gauged between the armature (or re•idual, when used) and 
the core, as specified on Relay Adjustment Sheets,with the armature oper
ated electrically according to Section H-l,C-1-a,C-l-b, and Note. Make 
or break contacts should just make or break with the gauge of the value 
called for inserted between the armature: (or residual, when used) and the 
core with the annature electrically operated. With the tolerances noted 
below for Inspection or Adjustment, the associated make contacts shall 
not make with the plus tolerances and shall make with the minus; and the 
associated break contacts shall not break with the plus tolerancet and 
shall break with the minus tolerances. 

2. For adjustment a variation fran the values specified of plus .002• or 
minus .001" is allowed, except as shown under Section 3 below. 

J. Upon Inspection, a variation from the values specified of plus .003" or 
minus .002" is allowed, except as follows: 

NOTE: A pair of contacts consists of one of the contacts of a lever 
spring and one of the contacts of a stationary spring. For 
example, a make combination consists of two pairs of contacts. 

(a) No variation from the specified values shall be permitted which 
will allow the normal or operated contact gap to be less than .005" 
as gauged by eye, or which would reduce clearance between springs 
below limits of requirements in section &-J. 

(b) One of the two pairs of associated contacts may be outside the 
above tolerances in either direction if the two pairs make or break 
within .OOJ" of each other at the contacts, as judged visually. 

(c) When a make or break contact is specified as .O<l>" or less, the 
variation allowed for Adjuatment shall be plus .001" or minus -0-
and for Inspection the variation shall be plus .002 11 o:r minus -0-. 

(d) 

NOTE: Both pairs of contacts shall meet the abo•• requirements. 

When a make or break contact is specified as .007" the variation 
allowed for Adjustment shall be plus .001" or minus .001" and for 
Inspection the variation shall be plus .002" or minus .001". 

NO'IE: Both pairs or contacts shall meet the above requirements. 
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(e) On make-before-break canbinations where the difference between the 
values specified for the make and break adjustment is as indicated 
in the following table, the variation allowed for Inspection or 
Adjustment as determined by Sections F-2, F-3, F-J(a), (b), (c), or 
(d) shall not cause the last break contact of the pair te break 
when a gauge is used which is the indicated amount smaller than 
the gauge on which the first make contact of the pair actually makes: 

The last break contact of a pair 
shall not break with the following 
size gauge smaller than the gauge 
on which the first make contact 
of a pair actually makes. 

Difference between Make 
and Break Specified 

For 
Inspection 

For 
Adjustment 

.009 

.010 

.011 

.007 

.007 

.oos 

.oos 

.008 

.009 

These tolerances shall be checked with gauges 
which vary in steps of .001". 

(f) When "Sequence gauging" is specified on the Relay Adjustment sheets 
and there are two or more break contacts in a spring pile-up, the 
variation al.lowed shall not change the sequence or operation as 
indicated by the specified mechanical gauging. 

NO'IE: In a sequence of operation this requirement shall be 
considered met, if on a given break contact, bot.h pairs 
of twin contacts are opened before the succeeding break 
contact is completely opened, i.e., both pairs of twin 
contacts opened. 

The above requirement does not apply to the break contact 
of standard make-before-break spring combinations. 

(g) When the gauging specified for a make contact is .006" or more 
greater than any other make contact gauging value for the same 
relay, no variation shall be all01'ed thati. will alter the sequences 
or operation indicated by the .OC$ 11 or more difference. 

" (h) All break contacts which hava a gauging value greater than one or 
more make cont acts on the same relay must be open before these 
make contacts close. 

When the difference between the values specified for the break and 
make contacts is .00511 or less, the first pair of make oontacts 
shall not make when a gauge is used which is .003 11 less for Adjust
ment or .002" less for Inspection, thap that on which the last 
pair of break contacts actually break. 

When the difference between the values specified for the break and 
make ccntacts is .00611 or more, the first pair of make contacts 
shall aot make when a gauge is used which is .00311 less than that 
on which the last pair of breti< contacts actually breakS. 
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4. When the gauging or separate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operates, they shall be adjusted 88 follows: 

(a) When the gauging difference betwe~n adjacent combinations is .018" 
or more, the first pair of make or.break contacts shall make or 
break before the bushing on the armature spring of the succeeding 
combination is struck by the preceding armature spring. 

{b) When the gauging difference between adjacent combinations is .017" 
or less, the .first pair of mate or break contacts may or mq not 
make or break before the bushing on the armature spring of the 
succeeding combination is struck by the preceding armature spring, 
but both the make or break contacts must make or break before the 
succeeding break contacts break. 

G MARGINING 

1. When a Readjust Operate value,~, is given on the Relay Adjustment Sheet, 
"Simultaneous Gauging" will be used and armature-spring {spring actuated 
by the armature arm) tensions are specified in the following manner. 

NOTE: In this section the term "break contacts" does not apply to 
the break contacts of standard make-before-break spring 
combinations. 

(a) When there are break springs on the relay spring assembly, it is 
necessary that the annature springs be adjusted to provide sufficient 
tension so that each armature spring bushing shall touch the preceding 
annature spring and /or the armature arm. This requirement shall be 
considered met when a minimum .010" follow {deflection) is observed 
visually in all break contacts. 

(b) It is not necessary that requirement Gl (a) be met for a particular 
spring combination having either a separate margining value or a 
gram tension note specified on the individual Relay Adjustment Sheet 
.for the particular spring combination of the spring assembly. 

(c) When there are no break springs on the relay spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension, mini.mum 10 grams, so that each armature spring bushing shall 
touch the preceding armature spring and/or the annature ann. 

2. When operate, Non-operate, Readjust,.!Wl Test values are given on the Rela, 
Adjustment sheet, "S£multaneous Gauging" at "Sequence Gauging" may be used. 
The armature spring tensions shall be accurately adjusted in accordance 
with the "Adjust" values {current or resistance) and inspected in accordance 
with the •"fest values (current or resjst.anee) shown on the iielay Adjustment 
Sheets, as foll.ow&: 

(a) Relays shall not. open any break contact circuits nor close any make 
cootact circuits on the "non-operate" tests shown on the Relay 
Adjustment Sheets. 
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(b) On relays having three or more break contacts, the first two break 
contact assemblies in the sequence of operation, as indicated by the 
specified mechanical gauging,· may break contact on the "non-operate" 
tests shown on t~ Relay Adjustme~t Sheets. 

(c) On two-step relays, the "preliminary" contacts (those to which the 
weaker electrical requirements apply) may make or break on the 11non
operate" requirements specified for the entire spring assembly. 

3. Relays shall fully operate all springs, and the armature (or residual, 
when used) shall touch the coil core on the ''Operate" tests shown on 
Relay Adjustment Sheets. 

4. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the 
"Adjust" and 11Test 11 resistance values. 

H SATURATION 

1. Relays shall be saturated at a minJ.mum of JOO ampere-turns for a minimum 
interval of one second before being adjusted or checked to the electrical 
current fl ow requirements. The saturation current shall be in the same 
direction as the other current flow requirements unless G>tberwise specified. 
The other current flow requirements shall not be applied until a minimwn 
interval of 1 second after saturation. 

(a) When adjusting and testing, this requirement may be met by applying 
the specified voltage to the operating winding in series with a 
protective resistance in accordance with section C-1-a, C-1-b, and 
the note. 

I LUBRICATION 

All Type 58 (Class C) Small General-Purpose Twin-Contact Relay bearings shall 
be lubricated by applying low-temperature grease AN-G-3a to the bearing 
surfaces in the yoke before assembly of the yoke to the heelpiece. The grease 
shall be distributed to the entire length of the bearing surfaces, preferably 

by means of a small brush. 

J TOOLS 

The folloVling will be found useful in adjusting this type of relay: 

Spring Adjuster (make-break) H-88504-1 
Spring Adjuster (lever) H-88504-2 
Spring Adjuster (lever) H-74612-4 See Note 1 
Spring Adjuster (make-break) H-74612-5 See Note 2 
Spring Bender H-7066 See Notes 1 & 2 
Armature Bender (5-3/4" long) H-88502-1 
Duck Bill Pliers (5-3/4" long) H-74611 
Thickness Gauges (bent tips) H-46795 
Thickness Gauges (straight tips) H-25221 
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NOTE: l. - This tool cannot be used on spring pile-ups 
which are adjacent to each other on relays 
mounted one above the other. 

ROTE: 2. - This tool cannot be used on double arm 
relays. 

REVISED BY DWM:lrw 
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STA?mARD ADJUS'lMlllNT 
FOR 

TYPE 58 (CLASS "C"') 
SMALL GBNERAL·PURPOSE TWIN-CONTACT RELAYS 

INTRODUC'E!OB 

The small General-Purpose Relays, Type 58, consist of the following basic part~; 
coil assembly, heelpiece, armature assembly, a.nd spring assembly. 

The coil assembly is made of a :magnetic-iron core upon which is wound a number 
of turns of wire. Fastened to each end of the iron core are fibre spool heads 
which hold the winding in place. The coil terminals are attached to the rear 
spool head. 

The heelpiece is also made of magnetic iron a.nd it provides mounting for the 
coil, the armature assembly and the spring assembl.J', a.nd also provides a mea.ns 
of mounting the re~ to its associated equipment • 

The armature, which completes the magnetic path between the coil core and the 
heelpiece, is the moving part of the relq, a.nd ac~tes the contact springs. 
T.':1.e armature is fastened to the heelpiece by- means of a brass yoke. A non
magnetic shim under the yoke provides a smooth bearing surface for the armature 
hinge and extends under the armature arm to serve as a fixed heelpiece residual. 
A non-magnetic screw extending through the armature, a non-magnetic disc welded 
to the armature or a slight amount of chromium plating on the armature provides 
a non-magnetic gap between the armature a.nd the coil core when the rel8\Y' is 
operated. Because it is not visible the chromium plate residual. is called a 
zero residual.. 

The spring assembly consists of contact srrings and separating insulators that 
are mounted on the heelpiece. The spring a.ssembly is assembled in a fixture 
which aligns the contacts a.nd positions the springs. The assembly screws are 
tightened after the insulators have been heated and while the spring pile-up is 
under pressure. Aey changes in spring combinations should, therefore, be made 
oru.:,. at the factor,r. 

ROUTINR INSPBCTION 

The inspection of the relay should be in the following order vi th readjustments 
made only as necessary. Where limits of adjustment are given, the relay should 
be inspected with the extreme limiting values and readjust:ed only if it is found 
to be outside these limits. Deviation from nominal values is to be ex;pected and 
is not cause for readjustment. 

ARMATURE - The armature is fastened to the heelpiece b;y the yoke so that when 
the residual. air gap is reduced to zero the armature makes line contact with the 
heelpiece. 

Check the armature assembly. See Section C. 
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RISIJ>UAL • After 10%18 periods of' service, the adJustable residual screw Dl8\Y' 
show 11igns of' vear and it should be readjusted if' it is outside the test values 
specified on the individual relq adjustment sheets. 

Check the residual adjustment. See Section D. 

ARMATURJ!: STROD - 'lhe required armature travel should be checked. It is the 
*stroke" adjustment apecified on the individual rel~ adjustment sheets. lee 
Section B. 

I:t it is found nece••&l7 to readjuat the stroke, the armature arm should be bent 
as necese1o17. 

GAUGING - crheck the rei-.r spring gauging; that is, the position of' the armature 
Ylien the .contacts just make or break, as shown on the individual relay adjustment 
sheets. See Section r. 
If' the spring adjustments are within the test limits, no readjus~t is neceSS&l7· 
Spring butters and contacts will wear when subjected to he&'VJ"•duty service and so 
readjustments Dl8\Y' be necessary occasional~. 

MARGINIBG • Armature spring tension is controlled 'bJ' two different methods, as 
follows: 

l. When ~ an operate flow and/or series resistance value is specified 
•n the~dividu&l rela:y adjustment sheets, it is necess&r7 that the 
armature sprill8s (springs actuated 'by the armature arm) be adjusted 
to provide sufficient tension so that each armature spring bushing 
shall touch the 1receding armature spring or the armature arm. This 
requirement shall be considered met when a minimum • 010" f'ollow 
(deflection) is observed visually in all break contacts. When there 
a.re no break contacts, each armature spring must have a. minimum 
pressure ef' 10 grams. 

2. When non-operate current flow aud/or series resistance values a.re 
specified on the individual relay adjustment sheets, it is necess&l7 
that the armature springs (springs actuated by the armature arm) be 
adjusted to provide sufficient tension on the armature 'When the 
specified "non-operate" current is flowing in the coil so that the 
armature will not operate. 

Check the relay margining. See Sections G & H. 

If, upon testing in service, the operation of' the relq is within 
the range of the "Test" values, no readjustment is necessary; but 
any rel8'Y' wh0se opera.ting range is outside of' the test limits should 
then be readjusted to the "Readjust" values. 

If a.rry requirements are required to meet the margining values, the 
gauging should be r.echecked. 
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LUBBICATIOI' - The armature bearings of' ~ general-pul"JX)se rel&l's are lubrieated 
Yi th lOw•temperature grease during manufacture and mq DC.ilt require additional 
lubrication during their normal li:f'e • 

In all cases where speci:f'ied requirements below are at variance vi th notes on the 
pertinent prints, orders, re.1J9' adjustment sheets, or circuit draviDgs, the 
speci:f'ied requirements below vhic:h conflict · ahaU be disregarded. 

SPICD'IC~ 

A• GIRBRAL: 

l. These relqs shall meet the general requirements apec11'1ed in A·lOO, 
whieh are applicable. 

2. De:f'initione: Various terms used in the requirements throughout this 
stan4&1'd &ClJustment will have the :following meanings 

"Contact Springs" are tbe individual. springs of' a spring combination. 
"Spring Combination" is a spring group actuated b7' a single armature 

or lever spring. 
"Spring Aasemb.q" consists of all tbe spri.Dg combinations on one rel.llr'· 
"Two-step-operation re~" are rei.,.s having separate electrical 

requiNments f'or one or more p&irs o:f' contact ~rings. (iiterred • 
as "prellminar;r" make or break contact springs). 

"Simultaneous Gauging• is the tJpe o:f' gauging in whieh all break 
contacts open on the same specified gaugjng. 

"Sequence Gauging" ia the type ot gauging in which ea.eh break contact 
opeiia on a particular specified gauging. 

3. Pr:tor to the application o:f' the apeci:f'ied finish on the a.mature and 
core, the surfaces o:f' these parts which are adJacent in the rei.,. 
assemb.q shall be :free from all lturrs, tool marks, an4protrue1ons, 
presenting as smooth and uniform a surface as is practical llll4 COil• 

merci&lly possible to G>btaiD. 

NOTB: -

B - ALIG!OOIN'l': 

:lither o:f' these aurf'acea meet this requirement, it it can 
be placed against a tlat surface o:f' at least equal area 
without :forming a visible air gap between the two surfaces 
that is longer than l/3 of' the diameter of' the core. 
Visibilit7 of the air gap is to be determined 'b7 visual 
inspection without the aid o:f' light more intense than in
direct ISUllligbt. 

l. When relqa are mounted on their associated mounting plates, the re1qa 
ahall be proper.q aligned. There shall be·a minimum space ot .010" 
between tbe armature, springs, or heelpiece of ~ rel19" and the azmature, 
springs, or heelpiece of the relq above or below it. .This mtq be gauged 
vi~. 
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2. ·There shall be minimum .007 11 clearance between the armature arm and the 
sides of the heelpiece in &CIT position the rel8'Y' ~ assume. 

3. 

4. 

5. 

6. 

In either the normal or operated position, there shall be a clearance of 
1 

.010" minimum.between springs not designed to make contact and betveen 
the armature arm and the springs. 

Al1 contact springs when assembled on the relS\Y' shall line up uniformly 
with respect to each 0ther and to the relS\Y' structlire proper as gauged 
vi~. 

A gradual bow of .025" in the free length of arry- spring is permissible, 
but there shall be no sharp bends nor kinks in the spring due to 
adjustment. 

NOTE: Armature springs mq also be bowed from spring bushing 
to contacts when operated or normal - provided the above 
requirement is met when springs are not making contact. 

The spring bushings shall be approximately in alignment with the center 
of the springs against which they strike as gauged visually. 

7. The portion of the armature arm which actuates the spring bushings shall 
· be para.llel to the heelpiece as gauged visually. . . 

- ARMATURE: 

l. The air gap between the armature and the heelpiece shall be adjusted by 
loosening the yoke clamping screw so that the armature is free to move, 
energizing the relay as specified below, and retigb.tening the yoke 
clamping screw. On relays equipped with an adjustable residua.l. the '--
residual. screw shall be set at zero when setting the air gap. 

(a) When adjusting and testing on 50 volts, protective resistance 

(b) 

NOTE: 

of approximately 45 ohms shall be connected to 50 volts ± l vol'b. 

When adjusting and testing on 24 volts, protective resistance 
4 . ' of approximately 12 ohms shall be connected to 2 volte ± l volt. 

The protective resistance may be omitted if the winding 
is 4oo ohms or more on 50 volts, or 100 ohms or more on 
24 volts. 

2. The reJ.a\y armature shall not bind on its bearings nor on the heelpiece, 
and shall have side pl.q ot not more than .020" nor less than .002 11 • 

When practicable, the requirement of freedom from binds may be considered 
met if, with the springs held away from the armature and the relS\Y' held 
with the armature end up (the coil core axis vertical), the armature of 
its own weight drops against the end of the coil core. 
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3. 

4. 

5. 

WMn the relq armature is equipped wi'11 a fixed residual, the e.ir gap 
between the armature and the heelpiece alaal.l not be more than the f'ollow• 
1ng value• at the closest point with the armature operated. 

O reaidual 
.003" residual 

.006" reeidual 

P'or Adjustment 
.003" 
.003" 

.oo6" 

F0r0 ~~~ection 
.oo4" 

.ooB" 

·The U'Jll&Wre U&ll 'be pa.rallel to the heelpiece as gauged visually'. 

When an airline (heelpiece-armature air gap) is specified on a individual 
relq adjuatamt.aheet, the gauge apecif'ied shall be inserted under the 
~ture ao u to cover the coil core and extend into the e.irline. 

Proceed, as in paragraph C-1. Inspection shall 'M made visualJ.1' as 
speaitied 1D paragraph c .. 4. 

6. If the re1-1' armature baa no rea14ual or bas a fixed (welded disc) resid
ual the &rJD&ture must be approximately parallel. to the coil core f'ace 
wJ:um the relq ie operated.. Thi• condition ahaJ.l be considered met 1:r 
the &1.r. p.p ob•rved between the armature (or residual., 1:r present), and 
tbe coil core taee does not exceed the values specif'ied in the following 
tab1e1 . 

0 l3/16• core f'ace) 
O {5/1611 core face) 
.003" Diac 
.oo6• Disc 

Permissible Gap 
nearest to 
Heel;pi!C! 

.903" 

.005" 

.003" 

.003" 

Pe:rmissi"ble Gap 
f'arthest from 

Heel piece 

.001511 

.003" 
• 003" 
.003" 

IO'l'I: . Airlines mq be increased subject to provisions of 
parqraph C-3 to meet these requirements. 

l> • BISDU'AL I 

l. ltelq• With adjustable residual.a shall be e.dJusted as specified on the 
~ aclJustment eheets. This is an adjustment of the space between the 
~re lad the armature vi th the relq electrically operated. 

2 •. Wbt1ll $be resiauaJ. specified on the rel.q adjustment sheet is .003" or 
more' a tolerance not to exceed plus or minus .OOl" f'or adjustment and 
.002"tor inepection shall be &ll.oved. 

3. Where the residual is specified as .0015" the armature ab.all not touch 
tbe core orb• more than .002" :for adjustment and .004" tor inspection, 
tram the core at the c1osest point, with the armature operated e1ectr1•,. 
aiq. 
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l. . On relqs with fixed residuals, the residual disc shall strike the coil 
core so that no part of the disc·extends over the edge of the core faee 
when the coil has a 5/16" face or no part shal.l extend more than 1/16•, 
puged vi~, beyond the edge of the core face wen the coil has a 
3/16" face. 

E ,. STROKI: 

1. The variation allowed for inspection of the stroke shall be as follows: 

(a) 

(b) 

A gauge .004" larger than the specified stroke gauetng should not 
enter between the armature (or residual, when· used) and the coil 
c0re when the rel.81" is not energized, or, it it does enter, the 
armature arm shall not leave the fixed heelpiece residual (yoke 

·shim) when rel8j,Y is electrically" energized. 

When the first spring of a spring pile-up is a break spring, the 
armat.ure arm shall leave the fixed heelpiece residual when a 
thickness gauge of .• 002". less than the value specified for the 
stroke is inserted between the armature (or residual, when used) 
and the coil core. 

The actual difference between the stroke gauging, and the highest 
break-contact gauging, shall not be less than .009". 

( c) When the difference between the values specified for stroke guging 
and the highest :irleke-contact gauging is .007" or more, the armature 
shall leave the fixed heelpiece residual when a thickness gauge of 
.003~ leas than the values specified for the stroke is inserted 
between the armature (or residual, when used) and the coil. core. 

When the difference between the values specified for t4e stroke 
gauging and the highest make-contact g~g is .oo6" or less, the 
armature shall leave the fixed heelpiece residual when a thickness 
gauge .002" more than the value on which the make contact actually 
makes, (gauged within .OOl"), is inserted between the armature 
(or residu&l, when used) and the coil core. 

F - SPRINGS: 

1. Relq-s shall be gauged between the armature (or residual, when used) and 
tlle core,. as specified on rel8j,Y adjustment sheets, with the armature 
operated electrically according to Sections R-1, c-1-a, C-l-b, and Note. 
Make or break contacts should just make or break Yi th the gauge of the 
value called for inserted between the armature (or residual, when used) 
and the core with the &rinature electrically operated. With the toJ.er
ances nGted below for inspection or adjustment, the associated make 
contacts shall not make With the plus tolerances and shall make with the 
minus,; ad the associated break contacts shall not break with the pJ.lis 
toleranees and shal.l break with the minus tolerances. 
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2. For adjustment a variation from the values specified of plus .002'' or 
minus .001" is e.llowed, except as shown under Section 3 below. 

3. Upon inspection, a variation from the values specified of' plus .003 11 or 
minus .002" is e.llowed, except as follows: 

NOTE: A pair of contacts consists of one of the contacts of a lever 
spring and one of the contacts of a stationary spring. For 
example, a make combination consists of' two pairs of contacts. 

(a) No variation from the specified values shaJ.J. be permitted which 
will all.ow the normal. or operated contact gap to be less than .005" 
as gauged by eye, or which would reduce clearance between springs 
below limits of requirements in Section B-3· 

(b) One of the two pairs of associated contacts may be outside the 
above tolerances in either direction if the two pairs make or break 
within .003" of ea.ch other at the contacts, as gauged visually. 

(c) When a.make or break contact is specified as .oo6" or less, the 
variation all.owed for adjustment she.11 be plus .001." or minus -o
and for inspection the variation shall. be pl.us .002" or minus -o-• 

NOTE: Both pairs of contacts shall. meet the above requirements. 

(d) When a make or break contact is specified as .OCJ'l'' the variation 
allowed for adjustment shall be plus .001" or minus .001 11 and for 
inspection the variation.shall be plus .002" or minus .001". 

(e) 

!!2!!:, Both pairs of contacts shall meet the above requirements. 

On make-before-b~ak combinations where the difference between the 
values specified for the make and break adjustment is as indicated 
in the following table, the variation allowed for inspection or 
adjustment as determined by Sections F~2, F-3, F-3(a), (b), (c), 
or (d) shall not cause the last break contact of the pair to break 
when a gauge is used which is the indicated amount smaller than 
the gauge on which the first make contact of the pair actually makes: 

The last break contact of a pair 
shall not break with the following 
size gauge smaller than the gauge 
on which the first make contact 
of a pair actually makes. 

Difference between Make 
and Break Specified 

For 
Inspection 

For 
Afi.Justment 

• 009" 
.01011 

.01111 

.001" 

.007" 

.008" 

• 008" 
.00811 

.009" 

These tolerances shaJ.J. be checked with gauges which 
vary in steps of • 001". 

t A-301 ~.__ __ _._ ___________________________ ._ __________ _. 
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{f) When "Sequence .Gauging" is specified on the rel~ adjustment sheet.a 
a.nd there are two or more break contacts in a spring pile-up, the 
~ariation allowed shall. not change the sequence of operation as 

' indicated by the specified mecl:ianical gaugins;. 

NOTE: - In a. sequence of operation· this requirement shall. be 
considered met, if on a given break contact, both J>airs 
of twin contacts are opened before the succeeding break 
contact is completely opened, i.e., both pairs of twin 
contacts opened. 

The above requirement does not apply to the break contact 
of standard make-before-break spring combinations. 

(s) When the gauging specified for a make contact is .oo6" or more greater 
than s:rq other make contact gauging value for the same rel~, no 
variation shall be allowed that will alter the sequences or operation 
indicated by- the .Oo6" or more difference. 

(h) All break contacts vhtch have a gauging value greater than one or 
more make contacts on the same re~ must be open before these make 
contacts close. 

When the difference between the values specified for the break a.ucl 
make contacts is .00511 or less, the first pair of make contacts shall 
not make when a gauge is used which is .00311 less for adjustment or 
.002" less for inspection, than that on which the last p&ir of break 
contacts actu&ll.1' break. 

When the difference between the values specified for the break a.nd 
make contacts is .oo6" or more, the first pair of make contacts shall 
not make when a gauge is used which is .003" less than that on which 
the last pair of break contacts actually breelts. 

4~ When the gauging or seperate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operates, they shaJ.l be adjusted as follows: 

{a) When the gauging difference between adjacent cvmbinc.tions is .018" 
or more, the first pair of make or break contacts shall make or 
break before the bushing on the armature spring of the succeeding 
combination is struck by the preceding armature spring. 

{b) When the gauging difference between adjacent combinations is • 01711 
or less, the first pair of make or break contacts m~. or m.ey-. not 
make or break before the bushing on the armature spring of the 
succeeding combination is struck by the preceding armature spring, 
but both the make or break contacts must make or break before the 
succeeding break contacts break. 
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G • MARGINING: 

1. When a Read.just Operate value, onll, is given on the relay adjustment 
sheet, "Simultaneous Gauging" will be used and armature-spring (spring 
actuated by the armature arm) tensions are specified in the following 
manner. 

NOTE: In this section the term "break contacts" does not apply 
to the break contacts of standard make-before-break spring 
combinations. 

(a) 

(b) 

When there are break springs on the relay spring assembly, it is 
necessary that the armature springs be ad.justed to provide sufficient 
tension so that each armature spring bushing shall toµch the preced
ing armature spring and/or thr armature arm. This requirement shal.l. 
be considered met when a minimum .010" follow (deflection) is observed 
visually in all break contacts. 

It is not necessary that requirement G-1-a be met for a particular 
spring combination having either a separate margining value or a 
gram tension note specified on the individual relay adjustment sheet 
for the particular spring combination of the spring assembly. 

(c) When there are no break springs on the relay spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension, minimum 10 grams, so that each armature spring bushing shall. 
touch the preceding armature spring and/or the armature arm. 

2. When Operate, Non-operate, Readjust, and Test values are given on the 
relay adjustment sheet, "Simultaneous""Giiuging" or "Sequence Gauging" may 
be used. The armature spring tensions shall be-a'.ccurately ad.justed in 
accordance with the "Ad.just" values (current or resistance) and inspected 
in accordance with the "Test" values (current or resistance) shown on the 
relay adjustment sheets, as follows: 

(a) Relays shall not open a:ny break contact circuits nor close a:ny- make 
contact circuits on the "Non-operate" tests shown on the relay 
adjustment sheets. 

(b) On relays having three or more break contacts, the first two break 
contact assemblies in the sequence of operation, as indicated by the 
specified mechanical gauging, may break contact on the "Non-operate" 
tests shown on the relB\Y adjustment sheets. 

(c) On two-step relays, the "preliminary" contacts (those to which the 
weaker electrical requirements apply) may make or break on the "Non• 
operate" requirements specified for the entire spring assembly. 

3. Relays shall :f'ully operate all springs, and the armature (or residual, 
when used) shall touch the coil core on the "Operate" tests shown on rel.ay 
adjustment sheets. 

4. A variation of plus or minus one volt shall be allowed in the volt88e 
specified for ad.justing and inspecting the relays according to the "Adjust" 
and "Test" resistance values. 

I A-301 

TCI Library  www.telephonecollectors.info 



i < 

IJ 
I ac c 

u :! 

H - ·s.A.TURATION: 

1. Releiys shall be saturated at a IL •.nimum of 300 ampere-turns for a minimum 
interval of one .second before being ad.Jueted or checked to the electrtcal 
~u!":re::.~; tlow requirements •. · The saturation current shall be in the same 
direction as the other <..oU.rr-ent flow requirF .tlents unless otherW!se specified. 
The other current flow requirements shs.J.l not be applied until a m.1ninrum 
interval of 1 second after saturation. 

(a) When adjusting and testing, th:Ls requirement :may be met by a:PPlying 
the specified voltage to the operating winding in series with a 
protective resistance in accordance with Section C-1-a, C·l-b, and 
the note. · 

I - LUBRICATION: 

All Type 58 (Class C) 'Sm.all General-Purpose Twin-Cont.act Relay bearings shall 
be lubricated by applying low-temperature grease AN-G•3a to the bearing 
surfaces in the yoke before assembly of the yoke to the heelpiece. The grease_ .. 
shall be distri"buted to the entire length of the bearing surfaces, preferably 

.by means of a small brush. 

J - .TOOLS: 

The, following w-:ni. be found useful in·.ad.justin~. thi.s ty:pe of relay: 

NOTE: 

Spring Adjuster (make-break) H-88504-1 
Spring Adjuster (lever) · H-88504-2 
Spring Adjuster (lever) H-74612-4 
Spring Adjuster (make-break) H-74612-5 
Spring Bender H-7066 
Armature Bender (5-3/4" long) H-88502-1 
Duck Bill Pliers (5-3/4" long) · H-74611 
Thickness Gauges. (bent tips) ·. H-46795 
Thickness Gauges (straight tips) . H-25221 

1. - This tool cannot be used on spring . pile-ups 
·which are·adjacent to each other on relays 
mounted one above the other. 

See Note l 
See Note 2 · 
See Notes l & 2 

NOTE: 2. - Thi.s tool cannot be used on double arm. ·relays. 

REVISED BY DWM:l;rw 
RETYPED BY:mvr 
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STANDARD ADJUSTMENT 
FOR 

TYPE 58 AND 58A (CI.ASS "C") 
SMALL GENERAL-PURPOSE TWIN-CONTACT RELAYS 

INTRODUCTION I ~z 
................ _..The small General-Purpose Relays, Type 58 and 58A, consist of the following basic 
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parts; coil assembly, heelpiece, armature assembly, and spring assembly. 

The coil assembly is made of a magnetic-iron core upon which is wound a number of 
turns of wire. Fastened to each end of the iron core are fibre spool heads which 
hold the winding in place. The coil terminals are attached to the rear spool head. 

The heelpiece is also made of magnetic-iron and it provides mounting for the coil, 
the armature assembly and the spring assembly, and also provides a means of mounting 
the rel~y to its associated equipment. 

The spring assembly consists of contact springs and separating insulators that a.re 
mounted on the heelpiece. The spring assembly is assembled in a fixture which 
aligns the contacts and positions the springs. The assembly screws are tightened 
after the insulators have been heated and while the spring pile-up is under pressure, 
Any changes in spring combinations should, therefore, be made only at the factory. 

ROUTINE INSPECTION 

ARMATURE - The armature is fastened to the heelpiece by the yoke and is adjusted 
to provide an "Air Line", or "Heelpiece Air Gap". 

Check the armature assembly. See Section C. 
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RESIDUAL - After long periods of service, the adjustable residual screw may show 
sign.s of wear and it should be readjusted if it is outside the test values specified 
on the individual Relay Adjustment Sheets. 

Check the residual adjustment. See Section D. 

ARAMl'URE STROKE - The required armature travel should be checked. It is the 
"stroke" adjustment specified on the individual Relay Adjustment Sheets. See 
Section E. 

If it is found necessary to readjust the stroke, the armature arm should be bent 
as necessary. 

GAUGING - Check the relay spring gauging; that is, the position of the armature 
when the contacts just make or break, as shown on the individual Relay Adjustment 
Sheets. See Section F. 

If the spring adjustments are within the test limits, no readjustment is necessary. 
Spring buffers and contacts will wear when subjected to heavy-duty service and so 
readjustments may be necessary occasionally. 

MARGINING - Armature spring tension is controlled by two different methods, as 
follows: 

1. When only an operate flow and/or series resistance value is specified 
on the individual Relay Adjustment Sheets, it is necessary that the 
armature springs (springs actuated by the armature arm) be adjusted 
to provide sufficient tension so that each armature spring bushing 
shall touch the preceding armature spring or the armature arm. This 
requirement shall be considered met when a minimum • 010" follow 
(deflection) is observed visually in all break contacts. When there 
are no break contacts, e·ach armature spring must have a minimum 
pressure of 10 grams. 

2. When non-operate current flow and/or series resistance values are 
specified on the individual Relay Adjustment Sheets, it is necessary 
that the armature springs (springs actuated by the armature arm) be 
adjusted to provide sufficient tension on the armature when the 
specified "non-operate" current is flowing in the coil so that the 
arm.ature will not operate. 

Check the relay margining. See Sections G & H. 

If, upon testing in service, the operation of the relay is within the range of the 
"Test" values, no readjustment is necessary; but any relay whose operating range is 
outside of the test limits should then be readjusted to the "Readjust" values. 

If any requirements are required to meet the margining values, the gauging should 
be rechecked. 

LUBRICATION - The armature bearings of small general-purpose relays are lubricated 
with low-temperature grease during manufacture and may not require additional 
lubrication during their normal life. 
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SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. These relays shall meet the general requirements specified in A-100, which 
are applicable. In all cases where specified requirements below are at 
variance with notes on the pertinent prints, orders, Relay Adjustment 
Sheets, or circuit drawings, the specified requirements below which 
conflict shall be disregarded. 

2. Definitions: Various terms used in the requirements throughout this 
standard adjustment will have the following meaning: 

"Contact Springs" are the individual springs of a spring combination. 
"Spring Combination" is a spring group actuated by a single armature 

or lever spring. 
"Spring Assembly" consists of all the spring combinations on one relay. 
"Two-Step-Operation Relays" are relays having separate electrical 

requirements for one or more pairs of contact springs (referred to 
as "preliminary" make or break contact springs). 

"Make First Gauging" is the type of gauging in which one or more make 
contacts close before any break contacts open. Only one electrical. 
requirement specified for the entire spring assembly~ 

"Simultaneous Gauging" is the type of gauging in which all break 
contacts open on the same specified gauging. 

"Sequence Gauging" is the type of gauging in which each break contact 
opens on a particular specified gauging. 

3. Prior to the application of the ~pecified finish on the armature and core, 
the surfaces of these parts which are adjacent in the relay assembly shall 
be free from all burrs, tool marks, and protrusions, presenting as smooth 
and uniform a surface as is practical and commercially possible to obtain. 

NOTE: Either of these surfaces meet this requirement, if it can 
be placed against a flat surface of at least equal area 
without forming a visible air gap between the two surfaces 
that is longer than 1/3 of the diameter of the core. 
Visibility of the air gap is to be determined by visual 
inspection without the aid of light more intense than 
indirect sunlight. 

B - ALIGNMENT: 

1. When relays are mounted on their associated mounting plates, the relays 
shall be properly aligned. There shall be a minimum space of • 010 11 between 
the armature, springs, or heelpiece of any relay and the armature, springs, 
or heelpiece of the relay above or below it. This may be gauged visually. 

2. There shall be minimum .007" clearance between the armature arm and the 
sides of the heelpiece in any position the relay may assume. 

3. In either the normal or operated position, there shall be a clearance of 
.010" minimum between springs not designed to make contact a.nd between the 
armature arm and the springs. 
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4. All contact springs when assembled on the relay shall line up uniformly 
with respect to each other and to the relay structure proper as gauged 
visually • 

5. A gradual bow of .025" in the free length of ar.y spring is permissible, but 
there shall be no sharp bends nor kinks in the spring due to adjustment. 

NOTE: ArmatJ.lre springs may also be bowed from spring bushing 
to contacts when operated or normal -- provided the above 
requirement is met when springs are not making contact. 

6. The spring bushings shall be approximately in alignment with the center of 
the springs against which they strike as gauged visually. 

7. The portion of the armature arm which actuates the spring bushings shall 
be parallel to the heelpiece as gauged visually. 

l. The relay armature shall be set so as not to make contact with the heelpiece 
(air line), but to clear the heelpiece as outlined in Section C-3. 

NorE: The air gap between the armature and the heelpiece shall be 
adjusted by loosening the yoke clamping screw so that the 
armature is free to move, inserting a gauge between the 
armature and heelpiece, energizing the relay as specified 
below, and retightening the yoke clamping screw. On relays 
equipped with an adjustable residual, the residual screw 
shall be set at zero when setting the air gap. 

(a) When adjusting and testing on 50 volts, protective resistance of 
approximately 45 ohms shall be connected to 50 volts ± 1 volt. 

(b) When ad.justing and testing on 24 volts, protective resistance of 
approximately 12 ohms shall be connected to 24 volts ± l volt. 

NorE: The protective resistance may be omitted if the winding 
is 400 ohms or more on 50 volts, or 100 ohms or more on 
24 volts. 

·-

2. The relay armature shall not bind on its bearings nor on the heelpiece, and 
shall have side play of not more than • 020" nor less than • 00211 • When 
practicable, the requirement of freedom from binds may be considered met if, 
with the springs held away from the armature and the relay held with the 
armature end up (the coil core axis vertical), the armature of its own 
weight drops against the end of the coil core. 

3. When the relay armature is equipped with a fixed or adjustable residual, 
the air gap between the armature and the heelpiece shall not be more than 
the following values at the closest point with the armature operated. 

Relay Armature For For 
Equipped with: Adjustment: Inspection: 

Adjustable residual • 003" .004" 
0 residual .003" • 004" 

.003" disc residual .003 11 • 004" 

.00611 disc residual . Oo6" .00811 

·-
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4. The armature shall be parallel to the heelpiece as gauged visually. 

5. When an air line (heelpiece-arm.ature air gap) is specified on a individual 
Relay Adjustment Sheet, the gauge specified shall be inserted under the 
armature so as to cover the coil core and extend into the air line. 

Proceed as in paragraph C-1. Inspection shall be made visually as 
specified in paragraph C-4. 

6. If the relay armature has no residual or has a fixed (welded disc) residual 
the armature must be approximately parallel to the coil core face when the 
relay is operated. This condition shall be considered met if the air gap 
observed between the armature (or residual, if present), and the coil core 
face does not exceed the values specified in the following table: 

Residual 

0 ( 3/1611 core face ) 
0 (5/1611 core face) 
.003" Disc 
.oo6" Disc 

Permissible Gap 
nearest to 
Heel piece 

.003" 
• 005" 
• 003" 
• 003" 

Permissible Gap 
farthest from 

Heel piece 

• 0015" 
.003" 
.003" 
.003" 

NOTE: Air lines may be increased subject to provisions of 
paragraph C-3 to meet these requirements. 

l. Relays with adjustable residuals shall be adjusted as specified on the 
Relay Adjustment Sheets. This is an adjustment of the space between the 
core and the armature with the relay electrically operated. 

NOTE: After making residual adjustment recheck armature 
adjustment, Section C-3· 

2. Where the residual specified on the Relay Adjustment Sheet is • 003" or 
more, a tolerance not to exceed plus or minus • 001" for adjustment and 
.002" for inspection shall be allowed. 

3. Where the residual is specified as .0015" the armature shall not touch the 
core or be more than .002" for adjustment and .00411 for inspection, from 
the core at the closest point, with the armature operated electrically. 

4. On relays with fixed residuals, the residual disc shall strike the coil 
core so that no part of the disc extends over the edge of the core face 
when the coil has a 5/16 11 face or no part shall extend more than 1/16", 
gauged visually, beyond the edge of the core face when the coil has a 
3/16" face. 
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E - STR<JKE: 

L The variation allowed for inspection of the stroke shall be as fol.lows: 

(a) A gauge .00411 larger than the specified stroke gauging should not 
enter between the armature (or residual., when used) and the coil 
core when the relay is not energized, or, if it does enter, the 
armature arm shall not leave the fixed heelpiece residual. (yoke 
shim) when relay is electrical.J.y energized. 

(b) When the first spring of a spring pile-up is a break spring, the 
armature arm shall leave the fixed heelpiece residual. when a 
thickness gauge of .002" less than the value specified for the 
stroke is inserted between the armature (or residual., when used) 
and the coil. core. 

( c) 

F - SPRINGS: 

The actual difference between the stroke gauging, and the highest 
break-contact gauging, shall not be less than • 009". 

When the difference between the values specified for stroke gauging 
and the highest make-contact gauging is .00711 or more, the armature 
shall leave the fixed heel.piece residual. when a thickness gauge of 
.003" less than the values specified for the stroke is inserted 
between the armature (or residual., when used) and the coil core. 

When the difference between the values speciried for the stroke 
gauging and the highest make-contact gauging is .Oo6" or less, the 
armature shall leave the fixed heelpiece residual. when a thickness 
gauge • 002" more than the value on which the make contact actual.J.y 
makes, (gauged within • 001"), is inserted between the armature ·-
(or residual., when used) and the coil core • 

l. Relays shall be gauged between the armature (or residual., when used) and 
the core, as specified on Relay Adjustment Sheets, with the armature 
operated electrically according to Sections H-1, C-l-a, C-1-b, and Note. 
Make or break contacts should just make or break with the gauge of the 
value called for inserted between the armature (or residual., when used) 
and the core with the armature electrical.J.y operated. With the tolerances 
noted below for inspection or adjustment, the associated make contacts 
shall not make with the plus tolerances and shall make with the minus; and 
the associated break contacts shall not break with the plus tolerances and 
shall break with the minus tolerances. 

2. For adjustment a variation from the values specified of plus .002" or 
minus .001" is allowed, except as shown under Section 3 below. 
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3. Upon inspection, a variation f'rom the vs.tu.es specified of plus .003" or 
minu~ .002" is allowed, except as follows: 

NOTE: A pair of contacts consists of one of the contacts of a lever 
spring and one of the contacts of a stationary spring. For 
example, a make combination consists of two pairs of contacts. 

(a) No variation from the specified values shall be permitted which will 
allow the normal or operated contact gap to be less than. .005" as 
gauged by eye, or which would reduce clearance between springs below 
limits of requirements in Section B-3· 

(b) One of the two pairs of associated contacts may be outside the above 
tolerances in either direction if the two pairs ma.kt! or break within 
.003" of each other at the contacts, as gauged visually. 

( c) When a make or break contact is specified as • 006" or less, the 
variation allowed for adjustment shall be plus • 001" or minus -0-
and for inspection the variation shall be plus .00211 or minus -0-. 

NOTE: Both pairs of' contacts shall meet the above requirements. 

(d) When a make or break contact is specified as • 007" the variation 
allowed for adjustment shall be plus .001" or minus .001" and for 
inspection the variation shall be plus .002" or minus .001". 

NOTE: Both pairs of contacts shall meet the above requirements. 

(e) On make-before-break combinations where the difference between the 
values specified for the make and break adjustment is as indicated 
in the following table, the variation allowed for inspection or 
adjustment as determined by Sections F-2, F-3, F-3(a), (b), (c) or 
( d) shall not cause the la.st break contact of the pair to break when 
a gauge is used which is the indicated amount smaller than the gauge 
on which the first make contact of the pair actually makes: 

Difference between Make 
and Break Specified 

.009" 

.01011 

.Oll" 

The last break contact of a pair 
shall not break with the following 
size gauge smaller than the gauge 
on which the first make contact 
of' a pair actually makes. 

For 
Inspection 

• 007" 
.007" 
.00811 

For 
Adjustment 

• 00811 

• 008" 
• 009" 

These tolerances shall be checked with 
gauges which vary in steps of .001". 
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,- I When "Se-!uence Gauging" is specified on the Reley Adjustment Sheet;:; 

and there are two or more break contacts in a spring pile-up, the 
variation allowed shall not change the sequence of operation as 
indicated by the specified mechanical gauging. 

NOTE: In a sequence of operation this requirement shall be 
considered met, if on a given break contact, both pa.:!.rs 
of twin contacts are opened before the succeeding break 
contact is completely opened, i.e., both pairs of twin 
contacts opened. 

The above requirement does not apply to the break contact 
of standard make-before-break spring combinations. 

(g) When the gauging specified for a make contact is • Oo6" or more greater 
than any other make contact gauging value for the same relay, no 
variation shall be allowed that will alter the sequences or operation 
indicated by the • Oo6" or more difference. 

(h) All break contacts which have a gauging value greater than one or 
more make contacts on the same reley must be open before these make 
contacts close. 

When the difference between the values specified for the break and 
make contacts is .005" or less, the first pair of make contacts shall 
not make when a gauge is used which is .003" less for adjustment or 
.002" less for inspection, than that on which the last pair of break 
contacts actually break. 

When the difference between the values specified for the break and 
make contacts is .Oo6" or more, the first pair of make contacts shall 
not make when a gauge is used which is .00311 less than that on which 
the last pair of break contacts actually break. 

4. When the gauging or separate electrical requirements indicate that one or 
more combinations shall operate before the next succeeding combination 
operates, they shall be adjusted as follows: 

(a) When the gauging difference between adjacent combinations is .01811 

or more, the first pair of make or break contacts shall make or 
break before the bushing on the armature spring of the succeeding 
combinations is struck by the preceding armature spring. 

(b) When the gauging difference between adjacent combinations is .01711 

or less, the first pair of make or break contacts may or mey not 
make or break before the bushing on the armature spring of the 
succeeding combination is struck by the preceding armature spring, 
but both the make or break contacts must make or break before the 
succeeding break contacts break. 
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G - MARGINING: 

l. When a Readjust Operate value, only, is given on the Reley Adjustment 
Sheet, "Simultaneous Gauging" will be used and armature-spring (spring 
actuated by the armature ann) tensions are specified in the following 
manner • 

NOTE: In this section the term "break. contacts" does not apply 
to the break. contacts of standard make-before-break. spring 
combinations. 

(a) When there are break. springs on the relay spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension so that each armature spring bushing shall touch the preceding 
armature spring and/or the armature arm. This requirement shall be 
considered met when a minimum .010" follow (deflection) is observed 
visually in all break. contacts. 

(b) It is not necessary that requirement G-1-a be met for a particular 
spring combination having either a separate margining value or a gram 
tension note specified on the individual. Relay Adjustment Sheet for 
the particular spring combination of the spring assembly. 

(c) When there are no break. springs on the reley spring assembly, it is 
necessary that the armature springs be adjusted to provide sufficient 
tension, mimimum 10 grams, so that each armature spring bushing shall 
touch the preceding armature spring and/or the armature arm. 

2. When Operate, Non-operate, Readjust, and Test values are given on the 
Relay Adjustment Sheet, "Simultaneous Gauging" or "Sequence Gauging" may 
be used. The armature spring tensions shall be accurately adjusted in 
accordance with the "Ad.just" values (current or resistance) and inspected 
in accordance with the "Test" values (current or resistance) shown on the 
Relay Adjustment Sheets, as follows: 

(a) Relays shall not open any break. contact circuits nor close any make 
contact circuits on the "Non-operate" tests shown on the Reley 
Adjustment Sheets. 

(b) On. relays having three or more break. contacts, the first two break. 
contact assemblies in the sequence of operation, as indicated by 
specified mechanical. gauging, mey break. contact on the "Non-operate" 
tests shown on the Reley Adjustment Sheets. 

(c) On. two-step relays, the "preliminary" contacts (those to which the 
weak.er electrical. requirements apply) may make or break. on the 
"Non-operate" requirements specified for the entire spring assembly. 

(d) On. relays specif'ying make first gauging, the make first contacts 
may make contact on the "non-operate" requirements specified for 
the entire spring assembly. 
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4. 

Relays shall f'ully operate all springs, and the armature (or residual., 
when used) shall touch the coil core on the "Operate" tests shown on Relay 
Adjustment Sheets. 

A variation of plus or minus one volt shall be al.lowed in the voltage 
specified for adjusting and inspecting the relays according to the "Adjust" 
and "Test" resistance values. 

H - SATURATION: 

l. Relays shall be saturated at a minimum of 300 ampere-turns for a minimum 
interval. of one second before being adjuste4 or checked to the electrical. 
current flow requirements. The saturation current shall be in the same 
direction as the other current flow requirements unless otherwise specified. 
The other current flow requirements shall not be applied until a minimum 
interval. of l second after saturation. 

(a) When adjusting and testing, this requirement may be met by applying 
the specified voltage to the operating winding in series with a 
protective resistance in accordance with Section C-l-a, C-1-b, and 
the note. 

I - LUBRICATION: 

All Type 58 and 58A (Class C) Small General-Purpose Twin-Contact Relay bearings 
shall be lubricated by applying low-temperature grease AN-G-3a to the bearing 
surfaces in the yoke before assembly of the yoke to the heelpiece. The grease 
shall be distributed to the entire length of the bearing surfaces, preferably 
by means of a small brush. 

J - TOOLS: 

The following will be found usef'ul in adjusting this type of relay: 

Spring Adjuster (make-break) H-88504-1 
Spring Adjuster (lever) H-88504-2 
Spring Adjuster (lever) H-746l2-4 See Note 
Spring Adjuster (make-break) H-74612-5 See Note 
Spring Bender H-7066 See Notes 
Armature Bender (5-3/4" long) H-88502-1 
Duck Bill Pilers (5-3/4" long) H-74611 
Thickness Gauges (bent tips) H-46795 
Thickness Gauges (straight tips) H-25221 

NOTE 1: This tool cannot be used on spring pile-ups which 
are adjacent to each other on relays mounted one 
above the other. 

NOTE 2: This tool cannot be used on double arm. relays. 

REVISED BY IJWM:lrw 
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<tt 1 - Drops shall meet the eeneral requirements as specified in A-100 which are 
applicable. 

B - ARMATURE: 

1 - With the annature operated the residual scr~w shall hold the armature .010 
away from the end of the tube (measured at bottom of 1nnature). 

(a) Plus or minus less than .003 shall be allowed for inspection. 

2 -With the armature operated the space between the armature and tube at the 
bearing side of the armature shall approximately equal the space allowed at 
the bottom of the armature (gauged visually). 

3 -With a thickness gauge of .025 between the armature and the tube, and with 
the armature operated by hand, the lever shall just clear the shutter. 

4 - The pivot screws shall hold the armature centered between the yoke lugs. 

5 - The lever catch shall hold the shutter so that when pressure is applied by 
hand against the shutter away from the face plate, it is imnossible to 
release the slm.tter. 

6 - Armature lever must not rub against sides of the slot in frame. 

7 - The pivot screw of any one drop shall not touch the pivot screw of an 
adjacent drop. 

8 - The pivot screws shall not cause the arma.uure to bind nor allow excessive 
amount of play. 

9 - Coil tenninals shall be approximately centered in the holes of the 
armature. 

C - §tiUTI'ER: 

1 - With the shutter pressed against the face plate, there shall.. !le~ less 
than a006 clearance between the shutter and the cat~ of' the lever,. ( t.a!ck
ness gauge placed flat agains~ the shutter). 

2 - There shall be a normal contaot separation of approximately 1/3211 between 
the alarm spring and the lug of tbe shutter (~auged visually). 

3 - To assure positive contact of alarm springs when the shutter is down, a 
buzzer or lamp test should be mane. The alarm spr:L•gs should close before 
the shutter is fully operated. 

JJH:RS 
El.U 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

A.E.CO. DROPS 

1. Drops shall meet the general requirements as specified in A-100 which 
are applicable. 

B - ARMATURE: 

1. With the armature operated the residual screw shall hold the armature 
.010" away from the end of the tube (measured at bottom of armature). 

(a) Plus or minus less than .003" shall be allowed for inspection. 

2. With the armature operated the space between the armature and the tube 
at the bearing side of the armature shall approximately equal the space 
allowed at the bottom of the armature (gauged visu.ally ). 

3. With a thickness gauge of .025" between the armature and the tube, and 
with the armature operated by hand, the lever shall just clear the shutter. 

4. The pivot screws shall hold the armature centered between the yoke lugs. 

5. The lever catch shall hold the shutter so that when pressure is applied 
by hand against the shutter away from the face plate, it is impossible to 
release the shutter. 

6. Armature lever must not rub against sides of the slot in frame. 

7. The pivot screw of a:ny one drop shall not touch the pivot screw of an 
adjacent drop. 

8. The pivot screws shall not cause the armature to bind nor allow excessive 
amount of play. 

9. Coil terminals shall be approximately centered in the holes of the 
armature. 

C - SHUTTER: 

1. With the shutter pressed against the face plate, there shall be not less 
than .Oo6" clearance between the shutter and the catch of the lever, 
(thickness gauge placed flat against the shutter). 

2. There shall be a normal contact separation of approximately 1/32" between 
the alarm spring and the lug of the shutter (gauged visually). 

3. To assure positive contact of alarm springs when the shutter is down, a 
buzzer or lamp test sho-qld be made. The alarm springs should close before 
the shutter is fully operated. 
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A - GENERAL: 

STANDA.RD ADJUSTMENT 
FOR 

IEVER, PUSH, AND TURN KEYS 

1. Keys shall meet the general requirements specified in A-100 that are 
applicable. 

LEVER TYPE KEYS 

B - SPRINGS: 

1. The tips of formed lever springs shall be adjusted, so that with all the 
play in the key lever taken up in the direction away from the spring tips 
which are being gauged, there shall be barely perceptible clearance 
between the spring tips and their respective rollers. (The formed lever 
springs may touch the rollers, but shall not be tensioned against them). 

2. The tips of lever springs shall contact the entire width or their 
respective rollers when the key is operated. 

J. With the key at no:nnal, the formed lever spring or any pile-up shall rest 
against either a back contact or an insulator with a tension of minimum 
300 grams measured at the form. 

4. A lever spring not having a back contact shall be tensioned against its 
adjacent lever spring or against the insulator with a minimum pressure 
or 20 grams measured at the tip ot the spring when the key is norm.al. 

5. On break combinations, disc type contacts shall not be out of alignment 
(gauged visually) by more than 1/5 of their face diameter and in their 
normal position shall be engaged by not less than 1/2 the area of the. 
contact .races (a barely perceptible gap caused by contact face irregu
larities, etc, shall be regarded as a closed contact). 

6. On make combinations, disc type contacts shall not be out of alignment 
(gauged visually) by more than 1/5 of their face diameter and shall be 
engaged by not less than 1/2 of the area ot the contact !aces during 
sane part of the stroke. 

7. Break contacts in a spring pile-up shall break in sequence, the break 
contact nearest the key frame opening first. 

8. Unless otherwise specified, all the break contacts on cne side of a key• 
except the break contacts of make-before-break assemblies, shall open 
before any make contact closes, including makes of make-before-breaks. 
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9. Break contact springs shall have a minimum follow of .01011 when 
breaking contact. 

lO. Make contact springs shall have d minimum follow of .015" after 
making contact. 

ll. The normal contact separation of make or break contacts shall be 
minimum • 010 II• 

12. There shall be a clearance of minimum .01011 between terminals of 
the same key or between terminals of adjacent keys. 

1.3. There shall be a minimum of 1/32 11 between springs in adjacent spring 
pile-ups. 

14. en old A. E. Co. type lever keys with formed steel frame, there shall 
be a clearance or not less than .00511 between the lever springs and 
the key frame when the key is in the nonnal position. cn Type 26 
lever keys this clearance shall be minimum .01on. 

15. With the key at nonnal the make spring or a standard make-before-break 
canbination shall rest against the break spring with 50 grams minimum, 
100 grams maximum pressure measured at the spring tip. 

C - ROLLERS: 

1. Rollers shall turn freely when the key is being operated. 

2. Rollers shall not have perceptible bind on the frame when the key is 
being operated. 

J. All rollers, except hard rubber, shall be lubricated during manufacture 
only by applying one drop of B.tended Lubricating Oil (Spec. 5684) to the 
roller and its bearing. 

NOTE: - A drop or oil shall be considered to be the amount released from 
a piece of #22 llrS gauge, bare tinned copper wire after it has 
been dipped 1/2" into the lubricant and quickly withdrawn. 

D - HANDIES: 

1. Key handles shall seat on shoulders ul cam. 

2. Handle or adjacent keys shall be in approximate alignment. 

J - REDUCED OVERTHRCY/l: 

1. cn the aide or type 26 key on which overthrow is to be reduced, the 
following requirements shall be met: 

(a) It shall require 1000 grams ± 100 grams, measured just behind the 
tonned portion of the spring, to deflect a lever spring from the 
insulator on which it rests. 

AUTOMATIC ELECTRIC COMPANY ~1----..---..----t""""....,,,"· ~~~l"~"""~-'t 
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(b) TENSION REQUIREMENTS FOR MAIN SPRINGS: 

(1) It shall require 200 grams ± 50 grams, measured in front of 
the bushing, to deflect a main spring (a spring with a black 
rubber bushing) from its associated back contacts or, i:f' there 
is no associated back contact, from the lever spring on which 
it rests when the key is normal. 

(2) U there is more than one spring exerting pressure against 
one back contact or lever spring, the caabined preasure o:f' 
all of the springs shall be such that it requires 200 grams 
± 50 grams measured in front of the bushing ot the first main 
spring to deflect the springs from their aaaociated back 
contact or lever spring. 

(3) It there is more than one back contact in a pile-up, only the 
main spring associated with the first back contact shall meet 
the requirements of b-l abOYe. 'l'he rest of the main springs 
shall meet the requirements of J-2 (c) and (d). 

(c) Break contacts shall have a IWtimum contact separation ot .015" 
when the key is operated. 

(d) Make contacts, except those associated with break-make colilbination, 
shall have a minimum clearance of .025" when the key is normal. 

( e) Make contacts shall have a minimum pressure ot 30 grams when the 
key is operated. 

(t) There shall be a minimum. clearance of .015" between the bushings 
of the main springs and the lever springs. 

(g) When the key is restored in the normal operating manner, there shall 
not be enough contact disturbance in either make or break contacts 
to cause a disturbance in the standard telephone receiver connected 
across the contacts and energized by approximately .045 ampere D. c. 

!QI!: This requirement shall be considered met if it is only to 
those contacts which normally function first. (i.e. Check 
all breaks only or preliminary makes only or all makes i:f' 
there are no breaks or preliminary makes) • 

2. ()). the side of a type 26 key on which overthrow is not to be reduced, 
the following requirements shall be met: 

{a) Formed lever springs shall rest against their associated back 
contacts or insulators with a pressure of not more than 650 grams, 
measured just behind the fonned portion of the spring. {Thie 
pressure need not be more than that required to meet J-2 ( e) • 

(b) Make contacts shall have a minimum separation o! .025" when the 
key is normal. 
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( c) Main springs with associated back contacts shall enrt 6o grams 
minimum, 120 grams maximum against the back contacts, pressure 
to be measured in front of the bushing. 

(d) The bushings of main springs without associated back contacts 
shall exert a pressure of not more than 80 grams on the springs 
on which they rest when the key is normal. 

( e) When the key is restored against this side (on which the overthrow 
need not be reduced) the overthrow shall not be sufficient to cause 
the key to lock on its operated position. 

E - SPRINGS: 

PUSH KEYS (SIMILAR TO D-59ll8) 
LIG!T ACTICN, APPROXIMATELY 1/8" STROKE 

(NOT USED ON KEY SENDERS) 

1. There shall be just perceptible clearance between the roller bushing 
and the main springs when the key is in the normal position. 

2. The normal contact separation of make contacts shall be not less than 
.015" and shall allow the make contact to "follow" not less than 1/64" 
after making contact. 

J. There shall be minimum .015" follow in break springs. 

4. There shall be minimum .015 11 contact separation between a break spring 
and its associated master spring when the key is tully operated. 

5. Break contacts shall open before make contacts close. 

F - ROI.LER PLUNGER ASSEMBLY: 

1. The roller bushing shall turn freely on its bearing. 

2. The main rollers shall tum freely while the key is being operated. 

J. The assembly shall not bind and shall restore to normal with the tension 
of the contact springs removed. 

SWITCHBOARD TYPE PUSH KEYS D-59225 

G - SPRINGS: 

1. The main springs shall have sufticient tension to cause the plunger 
to retum to the normal position when released from the fully operated 
position. 

2. Main springs shall be approximately equally tensiaied. 

CHICAGO, U. S. A. 
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.3. Unless otherwise specified, all the break contacts of the key except 
t.he break contacts ot standard make-before-break assemblies, shall 
open be tore any make contacts close. 

!QI!: This requirements does not apply to combination 12 or D-59225 
which Dlll8t make-bet ore-break. 

4. There shall be minimum contact separation ot .010" at make contacts with 
the key at norm.al, and at break contacts with the key fully operated. 

5. There shall be minimum contact follow ot .010" in break and make contacts 
as the key is operat.ed and released. 

6. There shall be minimum. clearance ot .010•, between springs not designed 
to make contact in any position the springs may assume as the key is 
operated and restored. 

7. With the key at normal the make spring or a standard make-before-break 
canbination shall rest against the break spring with 50 grams minimum, 
100 grams maximum pressure measured at the spring tip. 

NON-INTERLOCKING TYPE PUSH KEY STRIPS 

H - SPRINGS: 

1. The plunger shall be tree fran bind. 

2. The .master springs shall be so tensioned and balanced that when they 
are resting on the sloped surface or the plunger, they will cause the 
plunger to restore to its normal position and hold it firmly against 
the front strip. 

fil2'.!!: In general, a tension of 200 grams to 400 grams per master spring, 
with a ditf erence of 100 grams maximum in the tension of master 
springs on opposite sides ot the plunger, will provide satisfactory 
operation ot the key. The requirement shall be considered met it 
the key operates and restores in a satisfactory manner. 

,3. Back contacts shall have a minimum follow or .008" before breaking contact. 

4. Make contacts shall have a minimum follow of .00811 after making contact. 

5. Back contacts or break-make assemblies shall break be!ore the make contacts 
.make. 

6. Contacts which are normally open shall have a minimum clearance of .010 11 • 

7. Contacts which are normal.ly closed shall have a minimum clearance of .010" 
when the key is operated. 
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K - SPRINGS: 

PUSH ICEI (SIMILAR TO D-59180) 
STIFF ACTION, APPROXIMATELY J/1611 STROKE 

1. The space between springs on adjacent pile-ups shall be minimum .01511 • 

2. The two roller springs shall clear the metal rollers and roller plunger 
trame b7 min1.Dlum of 1/ J2". 

J. There shall be approximately .02011 clearance between the roller bushing 
and break roller springs when the key is in the normal position. 

4. There shall be a minimwn l/16 11 plunger stroke before the contacts make 
or break. 

5. Break contacts shall have a tollow ot approximately l/.3.C:" before breaking 
contacts. 

6. Contacts which are normally closed shall have a minimwn clearance ot 
.01011 when the key is fully operated. 

7. Make roller springs shall rest against the roller with a tension ot 100 
± 15 grams. 

s. Make contact springs shall follow not lesa than l/64" alter making contact. 

L - ROLLER AND PLUNGm ASSFJmLY: 

1. The roller bushing shall turn treel7 on its bearings. 

2. The metal rollers shall turn treely while the key is being operated • 

.3. The assembly shall not bind and shall restore to normal with the roller 
springs held a•y trom the roller bushing and the key manually retarded. 

4. Key buttons shall be tight on key plungers. 

PUSH KEY (D-59262) 
QUICK ACTING, LONG STROKE. APPROX. 5/32" 

KA - SPRINGS: 

1. The space between springs on adjacent pile-ups shall be mini.mm .015". 

2. The two roller springs shall clear the metal rollers and roller plunger 
frame b7 m:inillmll ot j/32• • 

.3. Break roller springs ma:r rest against the roller but the total pressure 
to tul17 operate the key shall not exceed 850 grams. 

4. Arature springs without back contacts shall be tensioned against their 
adjacent armature springs with a minimum ot 25 grams. 

A-753 
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4. There shall be approximately l/16 11 plunger stroke before the contacts make. 
or break. 

5. Back contacts shal.l have a follow of' approximately l/3211 before breaking 
contacts. 

6. Contact separation shall be a minimum or .01011 for make or break contacts. 

7. Make roller springs shall rest against the roller with a tension of 100 
± 15 grams. 

s. Make contact springs shall follow not less than l/6411 after making contact. 

LA - ROLLER AND PLUNGER ASSEMBLY: 

1. Check in accordance with Section L. 

PUSH KEY (D-59262) 
QUICK ACTING, SHORT STROKE, APPROX. 3/3211 

KB - SPRINGS: 

1, Adjust in accordance with Section E. 

LB - ROLLER AND PLUNGER ASSEMBLY: 

1. Check in accordance with Section F. 

SWITCHBOARD TYPE TURN KEYS D-59224 

M - SPRINGS: 

1. Break springs shall have a minimum follow of .01011 when breaking contact. 

2. Make springs shall have a follow of' .015 11 after making contact. 

J. Normal contact separation shall be minimum .01011 • 

4. Separation between springs not designed to make contact shall be minimum 
.01011 • 

5. The form in the movable springs may be flattened slightly to obtain 
conditions specified in 1-2-J-4. 

6. Unless otherwise specified, all the break contacts of the key, except 
the break contacts of standard make-before-break assemblies, shall open 
before any make contacts close. 

~: This requirement does not apply to combination 12 of' D-59224 
which must make before break. 

7. The total tension of each main spring against the button shall be 
minimum 250 grams, maximum 400 grams. 
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8. A lever spring no~ having a back cont.act shall be tensioned agaiilst its 
adjacent lever spring with a minimum pressure of 20 grams measured at 
the tip of the spring when the turn button is at normal. 

9. With the key at nonnal. the make spring or a standard make-before-break 
combination shall rest against the break spring with 50 grams minimum, 
100 grams maximum pressure measured at the spring tip. 

N - TURN BUTTONS: 

1. The turn button shall be free of binds. 

2. The turn button stop pin shall not protrude beyond the fruie. 

J. The atop pin shall fit tightly in the drilled hole. 

DWM:mc 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

LEVER, PUSH, AND TURN KEYS 

1. Keys shall meet the general requirements specified in A-100 that are 
applicable. 

~ < 
..,_•..,...._._.....,. B - SPRINGS: 

I 
r.1 

Di Iii Q 
11:11 u z 

24-A-753 
CLASS B 
12-26-58 
RETYPED ..-. 

'.GES 1&2. 
aODED B-16. 

{JI 
IS3UE: 1/2'4 

1. The tips of formed lever springs shall be adjusted, so that with all the 
play in the key lever taken up in the direction away from the spring tips 
which are being gauged, there shall be barely perceptible clearance 
between the spring tips and their respective rollers. (The framed lever 
springs may touch the rollers, but shall not be tensioned against them). 

2. The tips of lever springs shall contact the entire width of their 
respective rollers when the key is operated. 

3. With the key at normal, the formed lever spring of any pile-up shall meet 
against either a back contact or an insulator with a tension of minimum 
300 grams measured at the form. 

4. A lever spring not having a back contact shall be tensioned against its 
adjacent lever spring or against the insulator with a minimum pressure 
of 20 grams measured at the tip of the spring when the key is normal. 

5. On break combinations, disc type contacts shall not be out or aligrunent 
(gauged visually) by more than 1/5 of their face diameter and in their 
normal position shall be engaged by not less than l/2 the area of the 
contact faces (a barely perceptible gap caused by contact face irregu
larities, etc, shall be regarded as a closed contact). 

6. On make combinations, disc type contacts shall not be out of aligrunent 
(gauged visually) by more than 1/5 of their face diameter and shall be 
engaged by not less than 1/2 of the area of the contact faces during 
some part of the stroke. 

7. Break contacts in a spring pile-up shall break in sequence, the break 
contact nearest the key frame opening first. 

8. Unless otherwise specified, all the break contacts on one side of a key, 
except the break contacts of make-before-break assemblies, shall open 
before any make contact closes, including makes of make-before-breaks. 

9. Break contact springs shall have a minimum follow of .010" when breaking 
contact. 

10. Make contact springs shall have a minimum follow of .015" after making 
contact. 

I A-753 _______ _....__ __ 
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11. The normal contact separation of make or break contacts shall be 
minimum .010". 

12. There shall be a clearance of minimum .010" between terminals of the 
same key or between terminals of adjacent keys. 

13. There shall be a minimum of 1/32" between springs in adjacent spring 
pile-ups. 

14. On old A. E. Co. type lever keys with formed steel frame, there shall 
be a clearance of not less than .005" between the lever springs and 
the key frame when the key is in the normal position. On Type 26 
lever keys this clearance shall be minimum .010". 

15. With the key at normal the make spring of a standard make-before-break 
combination shall rest against the break spring with 50 grams minimum, 
100 grams maximum pressure measured at the spring tip. 

16. Contacts of a make combination shall close prior to or simultaneously 
with the make of a make-before-break combination in the same pile-up. 

C - ROLLERS: 

1. Rollers shall turn freely when the key is being operated. 

2. Rollers shall not have perceptible bind on the frame when the key is 
being operated. 

3. All rollers, except hard rubber, shall be lubricated during manufacture 
only by applying one drop of Blended Lubricating Oil (Spec. 5684) to the 
roller and its bearing. 

NOTE: A drop of oil shall be considered to be the a.mount released 
from a piece of #22 B&S gauge, bare tinned copper wire after 
it has been dipped 1/2" into the lubricant and quickly 
withdrawn. 

D - HANDLES: 

1. Key handles shall seat on shoulders of cam. 

2. Handle of adjacent keys shall be in approximate alignment. 

J - REDUCED OVERTHROW: 

1. On the side of type 26 key on which overthrow is to be reduced, the 
following requirements shall be met: 

(a) It shall require 1000 grams ± 100 grams, measured just behind 
the formed portion of the spring, to deflect a lever spring 
from the insulator on which it rests. 
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(b) TENSION REQUIREMENTS FOR MAIN SPRINGS: 

(1) It shall require 200 grams ± 50 grams, measured in front of 
the bushing, to deflect a main spring (a spring with a black 
rubber bushing) from its associated back contacts or, if there 
is no associated back contact, fran the lever spring cm which 
it rests when the key is normal. 

(2) It there is more than one spring exerting pressure against 
one back contact or lever spring, the combined preasure o! 
all of the springs shall be such that it requires 200 grams 
± 50 grams measured in front of the bushing of the first main 
spring to deflect the springs fran. their associated back 
contact or lever spring. 

(3) If t.here is more than one back contact in a pile-up, only the 
main spring associated with the first back contact shall meet 
the requirements of b-1 above. '!11e rest of the main springs 
shall meet the requirements of J-2 (c) and (d). 

(c) Break contacts shall have a m1zimum contact separation of .015" 
when the key is operated. 

( d) Make contacts, except those associated with break-make combination, 
shall have a minim.um clearance of .025n when the key is normal. 

( e) Make contacts shall have a mini mum pressure of 30 grams when the 
key is operated. 

(f) There shall be a minim.um clearance of .015" between the bushings 
of the main springs and the lever springs. 

(g) wnen the key is restored in the nomal. operating marm.er, there shall 
not be enough contact disturbance in either make or break contacts 
to cause a disturbance in the standard telephone receiver connected 
across the contacts and energized by approximately .045 ampere D. c. 

~: This requirement shall be considered met if it is only to 
those contacts which normally function first. (i.e. Check 
all breaks only or preliminary makes only or all makes if 
there are no breaks or preliminary makes). 

2. en the side of a type 26 key on which overthrow is not to be reduced, 
the following requirements shall be met: 

(a) 

(b) 

Formed lever springs shall rest against their associated back 
contacts or insulators with a pressure of not more than 650 grams, 
measured juat behind the formed portion of the spring. (This 
preaaure need not ba more than that required to meet J-2 ( e) • 

Make contacts shall have a minimum separation of .025" when the 
key is normal. 
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( c) Main springs with associated back contacts shall eart 60 grams 
minimum, 120 grams maximum against the back contacts, pressure 
to be measured in front of the bushing. 

(d) The bushings ot main springs without associated back contacts 
shall exert a pressure ot not more than 80 grams on the springs 
on which they rest when the key is normal. 

(e) When the key is restored against this side (on which the overthrow 
need not be reduced) the overthrow shall not be sufficient to cause 
the key to lock on its operated position. 

E - SPRINGS: 

PUSH KEYS (SIMILAR TO D-59118) 
LIGiT ACT ON, APPROXIMATELY l/8" STROKE 

(N1YI' USED ON KEY SENDERS} 

1. There shall be just perceptible clearance between the roller bushing 
and the main springs when the key is in the normal position. 

2. The normal contact separation of make contacts shall be not less than 
.015" and shall allow the make contact to "follow" not less than 1/64" 
after making contact. 

J. There shall be minimum .01511 follow in break springs. 

4. There shall be minimum .015" contact separation between a break spring 
and its associated master spring when the key is fully operated. 

5. Break contacts shall open be.f'ore make contacts close. 

F - ROLLER PLUNGER ASSEMBLY: 

1. The roller bushing shall turn freely on its bearing. 

2. The main rollers shall turn freely while the key is being operated. 

J. The assembly shall not bind and shall restore to normal with the tensioll 
of the contact springs removed. 

SWITCHBOARD TYPE PUSH KEYS D-59225 

G - SPRINGS: 

l. The main springs shall have sufficient tension to cause the plunger 
to return to the normal position when released from the fully operated 
position. 

2. Main springs shall be approximately equally tensioned. 
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3. Unless otherwise specified, all the break contacts of the key except 
the break contacts of standard make-before-break assemblies, shall 
open before any make contacts close. 

!2m: This requirements does not apply to combination 12 of D-59225 
which D11st make-before-break. 

4. There shall be minimum contact separation of .010" at make contacts with 
the key at nomal, and p.t break contacts with the key fully operated. 

5. There shall be minimum contact follow of .010" in break and make 1.;ontacts 
as the key is operated and released. 

6. There shall be minimum clearance of .010" between springs not designed 
to make contact in any position the springs may aaswne as the key is 
operated and restored. 

7. With the key at normal the make spring of a standard make-before-break 
combination shall rest against the break spring with 50 grams minimum, 
100 grams max1mwn pressure measured at the spring tip. 

NON-INTE.RLOCKillG TYPE PUSH KEY STRIPS 

H - SPRINGS: 

1. The plunger shall be free from bind. 

2. The master springs shall be so tensioned and balanced that when they 
are resting on the sloped surface of the plunger, they will cause the 
plunger to restore to its normal position and hold it firmly against 
the front strip. 

!QI!: In general, a tension of 200 grams to 400 grams per master spring, 
with a difference of 100 grams maximum in the tension of master 
springs on opposite sides of the plunger, will provide satisfactory 
operation of the key. The requirement shall be considered met if 
the key operates and restores in a satisfactory manner. 

3. Back contacts shall have a minimum follow of .oosn before breaking contact. 

4. Make contacts shall have a minimum follow of .ooan after making contact. 

5. Ba.ck contacts of break-make assemblies shall break before the make contacts 
make. 

6. Contacts which are normally open shall have a minimum clearance of .01on. 

7. Contacts which are normally closed shall have a minimum clearance of .010 11 

when the key is operated. 
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K - SPRINGS: 

PUSH KEI (SIMILAR TO D-59180) 
STIFF AC'l'IOR 1 APPROXIMATELY 3/1611 STROKE 

1. The apace between springs on adjacent pile-ups shall be minimum .015". 

2. The two roller springs shall clear the metal rollers and roller plunger 
trame b7 minimum of i/3211 • 

3. There shall be approximately .02011 clearance between the roller bushing 
and break roller springs when the key is in the normal position. 

4. There shall be a minimum 1/16" plunger stroke betore the contacts make 
or break. 

5. Break contacts shall have a follow of approximately 1/3211 betore breaking 
contacts. 

6. Contacts which are normally closed shall have a minimum clearance ot 
.01011 when the key is tully operated.. 

7. Make roller springs shall rest against the roller with a tension of 100 
± 15 grams. 

s. Make contact springs shall follow not leas than l/64" after making contact. 

L - ROLLER AND PLUNGER ASSDmLI: 

1. The roller bushing shall turn freely on its bearings. 

2. The metal rollers shall turn freely while the key is being operated.. 

3. The assembly shall not bind and shall restore to normal with the roller 
springs held away from the roller bushing and the key manually retarded.. 

4. Key buttons shall be tight on key plungers. 

PUSH KEY (D-59262) 
QUICK ACTING, LONG STROKE, APPROX. 5/l211 

KA - SPRINGS: 

1. The space between springs on adjacent pile-ups shall be minimum .015". 

2. The two roller springs shall clear the metal rollers and roller plunger 
frame by minimum of l/32". 

3. Break roller springs may rest against the roiier but the total pressure 
to fully operate the key shall not exceed 850 grams. 

4. Armature springs without back contacts shall be tensioned against their 
adjacent armature springs with a minimum ot 25 grams. 
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4. There shall be approximatel.7 l/16" plunger stroke before the contacts make 
or break. 

5. Back contacts shall have a follow ot approx:imatel.7 l/J2tt before brealdng 
contacts. 

6. Contact separation shall be a. minimwa ot .010" tor make or break contacts. 

7. Make roller springs shall rest against the roller with a tension ot 100 
± 15 grams. 

8. Make contact springs shall .follow not less than l/6411 after making contact. 

LA - ROLLER AND PLUNGER ASSEMBLY: 

1. Check in accordance with Section L. 

PUSH KEY (D-59262) 
QUICK ACTING, SHORT STROKE, APPROX, 3/p11 

KB - SPRINGS: 

1. Adjust in accordance with Section E. 

LB - ROLLER AND PLUNGER ASSFJmLY: 

1. Check in accordance with Section F. 

SWITCHBOARD TYPE TURN KEYS D-59224 

M - SPRINGS: 

1. Break springs shall have a min1mull follow of .01011 when breaking contact. 

2. Make springs shall have a follow ot .Ol.5" atter making contact • 

.3. Normal contact separation shall be minimum .en.on. 
4. Separation between springs not designed. to make contact shall be mi nillllJJll 

.010". 

5. The form in the movable springs may be flattened slightly to obtain 
conditions speed.tied. in 1-2-.3-4. 

6. Unless otherwise speci.tied, all the break contacts ot the key, except 
the break contacts ot standard make-betore-break assemblies, shall open 
before a:q make eontacts close. 

NOTE: This requirement does not app]Jr to combination 12 of D-59224 
which must make bet ore break. 

7. The total tension ot each main spring against the button shall be 
minimun 2.$0 grams, maximum 400 grams. 
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8. A lever spring not having a back contact shall be tensioned. againat its 
adjacent lever spring with a miniwJJD pressure ot 20 grams measured at 
the tip or the spring when the tum button is at normal. 

9. With the key at normal the make spring or a standard make-betore-break 
combination shall rest against the break spring with SO grams minimmn,, 
100 grams maximum pressure measured at the spring tip. 

N - TURN BUTTONS: 

1. The turn button shall be tree ot binds. 

2. The turn button stop pin shall not protrude beyond the frame. 

3. The stop pin shall tit tightly in the drilled hole. 
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STANDARD ADJUSTMENT ISSUE: #25 {}ill_ .ir> 
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LIVIR, JIU8I AD '1'lJ1Ui ms 
ISSUE:f26 

1 - GENERAL: 

DATE: 12-17-63 1-'' 
APPROV ALB: tf8fe1J. -I 'nil"" 

1.1 Keys shall meet the general requirements specified in A-100 that are 
applicable. 

1.2 Unless otherwise specified the keys shall meet the following requirements. 

2 - LEVER KEYS: 

2.1. Rollers 

2.1.1. Rollers sba.ll. turn fl'eely a.nd shall not bind on the frame when 
the key is· being operated. 

2.1..2 AJ.l rollers, exceit ha.rd rubber, shall be lubricated during 
ma.nufact~ oiitY by applying one drop of Blended Lubricating 
Oil (Spec. 5684) to the roller and its bearing. 

NO;g:: 
I 

2.2 S;prings 

A drop of oil shall be considered to be the amount 
released from a piece of /2.2 B&S gauge, bare tinned 
copper wire after it has been dipped 1/2" into the 
lubricant and quickl.y vi thdrawn. 

2.2.1 There shall be lllinimum l/32" clearance between springs in adjacent 
spring pile-ups. 

2.2.2 There she.11. be min~ .010" clearance between terminals of the 
same ~ey or between terminals ot adjacent keys. 

2.2.3 Fraiae ~learance 

2.2.3.1 On Type 26 lever keys there shall be a clearance of 
not less than • 010" between the formed lever springs 
and the key frame when the key is in the normal 
position. 

2.2.3.2 On Type K lever keys there shall be a clearance of 
not less than .()05 11 between the formed lever springs 
and the key frame when the key is in the normal 
position. 
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2.2.4 The formed lever springs shall be adjusted without being deformed 
so there is perceptible to .003" maximum clearance between the spring 
tips and the roller with the roller in any position permitted by play 
in the cam assembly. The perceptible clearance is considered met if 
there is no follow in the lever springs when the roller is moved away. 

NOTE: After this adjustment is made the lever cam shall 
be perpendicular to the key mounting surface. 

2.2.5 The tips of formed lever springs shall contact the entire width of 
their respective rollers when the key is operated. 

2.2.6 With the key at normal, the formed lever spring of any pile-up shall 
rest against eithe.r a break contact or an insulator with a tension 
of minimum 300 grams measured at the form. The spring bow may vary 
as required, 11maximum .025", to obtain proper tension. 

2.2.7 A lever spring not having a break contact shall be tensioned against 
fts adjacent lever spring or against the insulator with a minimum 
pressure of 20 grams measured at the tip of the spring when the key 
is at normal. 

2.2.8 Contact Alignment of Power Contacts 

NOTE: To meet this requirement a bow of . 025" maxinrum 
in either direction is allowed in the bre.a.k and 
make contact springs. 

2.2.8.1 On break combinations, contacts shall not be out of alignment 
{gauged visually) by more than 1/3 of their face diameter 
and in the normal position contact closure shall be made 
within the center 1/3 of their face diameters. 

2.2.8.2 On make combinations, contacts shall not be out of alignment 
{gauged visually) by more than l/3 of their face diameter 
and, in the f'ully operated position, contact closure shall 
be made within the center 1/3 of their face diameters. 

2.2.9 Break contacts in a spring pile-up, except break contacts of make
before-break combinations, shall break in sequence, the break contact 
nearest the frame opening first. 

NOTE: If the pile-ups are large, (more than six springs) 
the break contacts shall be adjusted to break 
simultaneously (as gauged by eye). 

2.2.10 All the break contacts on one side of a key, except break contacts 
of make-before-break combinations, shall open before any make contact 
closes, including makes of make-before-breaks. 

2.2.11 Break contact springs, except break springs of make-before-break 
combinations, shall have minimum. .01011 follow before breaking contact 
as gauged visually. See paragraph 2.2.13. 
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2.2.12 Make contact springs shall have minimum .015" follow after making 
contact as gauged visua.l.l.y . 

2.2.13 With the key at normal the make spring of a make-before-break 
combination shall rest against the break spring with 50 grams 
minimum, 100 grams maximum pressure measured at the spring tip. 

2.2.14 There shall be a minimum .010" contact separation on make contacts 
with the key at normal and on break contacts with the key ~ 
operated. 

2.2.15 There shall be a minimum .010" clearance between springs not 
designed to make contact in a:ny position the springs may assume 
as the key is operated and restored. 

2.3 Handles 

2.3.1 Key handles shall seat on shoulders of cam. 

2.3.2 Handles of adjacent keys shall be in approximate alignment. 

2.4 Reduced Overthrow 

2.4.l On the side of Type 26 keys on which overthrow is to be reduced, 
the following requirements shall be met: 

2.4.l.l It shall require 1000 ± 100 grams, measured just behind 
the formed portion of the spring, to deflect the formed 
lever spring from the insulator on which it rests. 

2.4.1.2 Tension Requirements for Lever Springs 

2.4.1.2.l It shall require 200 ± 50 grams, measured at 
the spring tip to deflect a lever spring 
(a spring equipped with a bushing) from its 
associated break contact or, if there is no 
associated break contact, from the lever 
spring on which it rests when the key is at 
normal. 

2.4.l.2.2 If there is more than one lever spring exerting 
pressure against one break contact or lever 
spring, the combined pressure of all these 
springs shall be such that it requires 200 ± 
50 grams measured at the tip of the first lever 
spring to deflect the springs from their 
associated break contact or lever spring. 
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2.4.1.2.3 If there is more than one break contact in a 
pile-up, only the lever spring associated 
with the first break contact shall meet the 
requirements of 2.4.1.2.1 above. The rest of 
the lever springs shall meet the requirements 
of 2.4.2.3 and 2.4.2.4. 

2. 4 .1. 3 Break contact separation shall be minimum . 010", maximum 
.015" when the key is fully operated. 

2.4.l.4 Make contact separation, except those associated with 
break-make combinations; shall be minimum .025" when the 
key is at normal. 

2.4.1.~ ~~ contaQt~ shall have a mtnimum pressure of 30 grams 
when the key is f'u1ly operated. 

2. 4, l. 6 The:re alla.ll be a mtn1mum clearance of . 015" between the 
formed lever s~:rings and the bushings of the adjacent 
leve:r e:p:rins.@, 

2.4.1.7 When the key 1a re~tored in the normal operating manner, 
there ahall not be enough contact disturbance in either 
make or break conta.ctu to ca.use a disturbance in a 
etandard tele~hone receiver connected across the contacts 
and anerg1zed by approximately .045 ampere r c. 

NOTE: This requirement shall be checked only on 
those contacts which normally function 
first. (i.e. Check all breaks only or 
preliminary makes only or all makes i:f 
there are no breaks or preliminary makes). 

2.4.2 On the side of a Type 26 key on which overthrow is not to be reduced, 
the :following requirements shall be met: 

2.4.2.1 Formed lever sprin&s shall rest against their associated 
break contacts and/or insulators with a pressure of not 
more than 650 grams, measured just behind the formed 
portion of the spring. (This pressure need not be more 
than that required to meet 2.4.2.5). 

2.4.2.2 Make contacts shall have a minimum separation of .02511 

when the key is at norm.al. 

2.4.2.3 I.ever springs with associated break contacts shall exert 

I AUTOMATIC - ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

60 grams minimum, 120 grams maximum pressure against the 
break contacts, pressure to be measured between the contact 
and bushing at a point nearest the contact. 
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2.4.2.4 The bushings ot lever springs without associated break 
contacts aha.ll exert a pressure of not more than 80 grams 
on the springs on which they rest when the key is at normal. 

2.4.2.5 When the key is restored against this side (on which the 
overthrow need not be reduced) the overthrow shall not be 
sufficient to cause the key to lock in its operated position. 

3 - QUICK ACTING PUSH KEYS - SHORT STROKE - APPROXIMATELY 3/32": 

3.1 Roller and Plunger Assembl;}r 

3.1.1 The roller bushing shall turn freely on its bearing. 

3.i.2 The metal rollers shall turn freely while the key is being operated 
and restored. 

3.1.3 The assembly shall not bind and shall restore to normal with the 
roller springs held away. 

3.1.4 Key buttons shall be tight on key plungers. 

3.2 Springs 

3.2.1 There shall be a minimum of .015" between springs in adjacent spring 
pile-ups. 

3.2.2 The roller springs shall clear the metal rollers and roller plunger 
frame by l/32" minimum. 

3.2.3 There shall be perceptible to .002" maxi.mum clearance between the 
roller bushing and the roller springs when the key is in the normal 
position. 

3.2.4 Break contacts shall open before make contacts close. 

3.2.5 There shall be minimum .015" contact separation on make contacts 
with the key at normal. and on break contacts with the key :f'ully 
operated. 

3.2.6 Break contact springs shall have mini.mum .015" follow before breaking 
contact. 

3.2.7 Make contact springs shall have minimum .015" follow after making 
contact. 

3.2.8 There shall be minimum .010" clearance between· springs not designed 
to make contact in any position the springs may assume as the key 
is operated and restored. 
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4 - QUICK ACTING PUSH KEY - :OONG STROKE - APPROXIMATELY 5/32": 

4.1 Roller and Plunger Assembly 

4.l.l The roller bushing shall turn freely on its bearing. 

4.l.2 The metal rollers shall turn freely while the key is being operated 
and restored. 

4.1.3 The assembly shall not bind and shall restore to normal with the 
roller springs held away from the roller bushing and the key manually 
retarded. 

4.1.4 Key buttons shall be tight on key plungers. 

4.2 Springs 

4.2.1 There shall be minimum .015" clearance between springs in adjacent 
pile-ups. 

4.2.2 The roller springs shall clear the metal rollers and roller plunger 
frame by 1/32" mini.mum. 

4.2.3 Roller bushing clearance 

4.2.3.1 Quick Acting Keys Communication 'l'ype 
Break roller springs may rest against the roller bushing 
but the total pressure to f'ully operate the key shall not 
exceed 850 grams. 

4.2.3.2 ~Qick Acting Keys Industrial Type 
Individual break roller springs may rest against the roller 
bushing and shall require 125 grams minimum, 175 grams 
maxi.mum to break contact as measured at a point adjacent 
to the form. 

4.2.4 Make rol.ler spri.u.gs shall rest against the rol.ler with a tension of 
100 ± 15 grams. 

4.2. 5 There shall be a minimum 1/16" plunger stroke before the contact.s 
make or break. 

4.2.6 lever springs without break contacts shall be tensioned against their 
adjacent lever springs with a minimum of 25 grams. 

4.2.7 Break contact springs shall have minimu,m .030" follow before breaking 
contact as gauged visually. 

4.2.8 Make contacts shall have minimum .015" follow after making contact. 

4.2.9 There shall be mini.mum .010" contact separation on make contacts 'With 
the key at normal and on break contacts with the key :f'ully operated. 
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4.2.lO There ahall be minimum .010 11 clearance between springs not designed 
to make contact in any position the springs Jll8\Y' assume as the key 
is operated and restored. 

5 - SWITCHBOAIU> 'l'YPI PUSH KEYS: 

5.1 The plunger eball be tree trom bind. 

5.2 The tension in the to:rmed lever springs shall be approximately equal and 
shall be sutticient to cause the plunger to return to normal when released 
trom the 1'ully operated position. 

5,3 Unless otherwise epecitied all the break contacts, except the break contacts 
of make-before•bree.k combinations, shall open before any make contacts close. 

5.4 Break contact 1prings sha.ll have minim.um. .01011 follow bet'ore bre&king contact. 

5,5 Make contact springs shaJ.l have minimum .OlO" follow after ma.king contact. 

5. 6 There shall be minimum • 010" contact separation on make contacts with the 
key at norm.al, and on break contacts with the key tully operated. 

5.7 There shall be minimwn .010 11 clearance between springs not designed to ma.ke 
contact in any position the springs may assume as the key is operated and 
restored. 

5.8 With the key at norm.al the make spring of a make-before-break combination 
shall rest age.inst the break spring with 50 grams minimum, 100 grams maximum 
pressure measured at the spring tip. 

6 - PUSH KEY STRIPS - IDCJCING OR NON-LOCKING: 

6.1 The plunger shall be free from bind. 

6.2 The formed lever springs shall be tensioned to have 200 grams minimum, 4oo 
grams maximum pressure against the sloped surface of the plunger with the 
plunger in its norm.al position. There may be 100 grams maximum difference 
in the pressure of the two springs. With the formed lever springs resting 
on the sloped surface of the plunger, there shall be sufficient pressure to 
cause the plunger to restore to its normal position and hold it firmly 
against the front strip. 

6.3 Break contact springs shall have minimum .Oo8" follow before breaking contact. 

6.4 Make springs shall have minimum .oo8" follow after ma.king contact. 

6.5 Break contacts of break-make combinations shall open before the make contacts 
close. 

6.6 There shall be minimum .010" contact separation on make contacts with the 
key at normal and on break contacts with the key tully operated. 

6.7 There shall be minimum .010" clearance between springs not designed to make 
contact in any position the springs may assume as the key is operated and 
restored. 
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7 - SWITCHBOARD TYPE TURN KEYS: 

7.1 Turn Buttons 

7 .l.l The turn button shall be free ot binds. 

7.1.2 The turn button stop pin shall not protrude beyond the trame. 

7.1.3 The stop pin shall fit tightly in the drilled hole. 

7.2 Springs 

7.2.1 The total tension of each formed lever spring against the button 
shall be minimum 250 grams, maximum 400 grams. 

7.2.2 A lever spring not having a back contact shall be tensioned against 
its adjacent spring with minimum 20 grams pressure measured at the 
tip of the spring when the turn button is at normal. 

7.2.3 There shall be minimum .010" contact separation on make contacts 
with the key at normal ani on break contacts with the key fully 
operated. 

7.2.4 Break contact springs shall have miniJllUID. .010" follow before breaking 
contacts. 

7.2.5 Make contact springs shall have min!mum .015" foll.ow f.1.fter making 
contact, 

7.2.6 There shall be minimum .01011 clearance between springa not designed 
to make contact in any position the springs may assume as the key 
is operated and restored. 

7.2.7 Unless otherwise specified, all the break contacts of the key, except 
the break contacts of make-before-break combinations, shall open 
before any make contacts close. 

7.2.8 With the key at normal the make spring of a make-before-break 
combination shall rest against the break spring with 50 grams minimum, 
100 grams maximum pressure measured at the spring tip. 
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ISS.f/'2o 8 - SINGLE·IOLI K>UN'l'INO 'l'URN DYS: 

8.1 Tu.rn lutton1 

a.1.1 The tuion button shall be tree ot binds. 

8.1.e The force required to extract the turn button trom the assembly 
lh&ll be a minimum. ot 100 grams with the tum button at the 
normal position. 

8.2 Siri?lj• 

8.2.1 Definitions 

8.2.1.1 for purposes of definition break spr~ngs are closed 
with the turn key in the nonna.l or unoperated position 
and make springs are closed with the turn key in the 
operated position. 

8.2.1.2 Unless otherwise specified, all spring follow and 
clearance values are "gauged visually" requirements. 

8.2.2 With the turn key in the nonn.a.l. position, the lever spring bu.:f'fers 
shall rest firmly against the cam of the turn button. 

8.2.3 Break contact springs shall have a minimum of .o.;i.o" follow before 
breaking contact. 

8.2.4 Make ~ontact springs shall have a minimum of .015" follow after 
mak.in& contact. 

8.2.5 There shall be a minimum .01011 clearance bet'"'en springs not 
designed to make contact as the key is operated and restored. 

8.2.6 On illuminated turn keys, the break springs sha.l.l. c1ear the lamp 
Jack insulator by a minimum of • 010". 

8.2.7 There shall be a minimum of .01011 contact separation between the 
make contacts with the key in the norma.l position and between the 
break contacts with the key in the f'ully operated position. 

8.2.8 All the break contacts of the key shall open before a.ey make 
contacts close. 

8.3 Lampe 

8. 3.1 In illuminated turn keys the lamp shall be inserted to its ma.xi.mum 
depth. 

8.4 Lubrication 

8.4.1 Appl.y thin :film of Lubriplate No. 107 (F-1005B-l) on the bearing 
surface and on the cam of the turn button. 

PRH:mvr 
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A - GENERAL: 

STANDARD ADJUS'IMENT 
FCR 

MANUAL SWITCHBOARD JACKS 

1. Jacks shall meet the requirements specified in A-100 which are 
applicable. 

B - SPRINGS: 

1. The normal contact separation of make contact springs shall not 
be less than .00.3". 

2. Make contact springs shall have perceptible follow after making 
contact and shall have a minimum contact pressure of 75 grams, 
maximum contact pressure of 125 grams, measured at the contact • 

.3. Make spring assemblies normally held open by pressure exerted 
against the bushing of the make spring assembly by either the 
tip or ring spring,, shall have, with a plug inserted in the jack, 
a minimum clearance of .008" between the bushing of the make 
spring assembly and the spring against wliich the bushing normally 
rests. 

4. Break contact springs shall have perceptible follow before breaking 
contact and shall have minimum 75 grams, maximum 250 grams, contact 
pressure,, measured at the contact. 

5. Break contacts shall not open with a .009" gauge inserted between 
the insulator stop and the tip and ring springs. 

6. Break contact assemblies mounted outside the tip and ring springs 
shall have normally perceptible clearance between the bushings or 
the main spring am the spring (tip or ring) by which the main spring 
bushing is deflected. 

7. Bushings of break spring assemblies normally held closed by pressure 
exerted against the bushing by either the tip or ring spring shall 
rest against the tip or ring spring with a maximum of 20 grams 
pressure when a plug is inserted in the jack. 

8. With a plug inserted, break contacts shall have a minimum .clearance 
of .01011 • 

9. Requirements for break springs (except paragraph 7) shall apply to 
break springs of break-make assemblies and requirements for make 
springs shall apply to make springs of break-make assemblies. 

10. Unless otherwise specified,, the break spring of break-make assemblies 
shall open before the make spring closes. 

AUTOMATIC ELECTRIC COMPANY ci UK. I \;""'· 
~1------.-,----·,------1~P~A~GE!!!'""!!l-O~F!!-.2--__. A-754 CHICAGO, U. S. A. 

TCI Library  www.telephonecollectors.info



11. Springs not designed to make contact with each other shall at all 
times have a clearance of not less than .01011 • 

12. Tip springs shall have 1300 grams ± 100 grams pressure against the 
plug, measured. just behind the form of the tip. For shop inspection 
1350 ± 150 grams tension may be used. Ring springs shall have 800 
grams minimui~ pressure against the plug, measured just behind the 
form. The maximum pressure or the ring spring against the plug shall 
not be great enough to interfere with other requirements of this 
adjustment. 

l!Ql]: Adjust individual jacks to maximum consistent with B-14. 

13. The pressure of the tip and ring springs shall be independent of 
auxiliary contact springs operated by the tip and ring springs. 
Changes in pressure caused by auxiliary springs shall not be great 
enough to interfere with other requirements of this adjustment. 

14. Springs shall not interfere with the insertion of a plug, and the 
tip and ring springs shall be so !orrned and positioned at the free 
end that contact is made initially with the tip of the plug, upon 
insertion, a minimum distance of .010" from the end or the spring. 

15. The maximum insertion force for the plug shall be 3000 grams, and 
the average insertion force shall not exceed 2500 grams. A lower 
average insertion force or a low minimum insertion force is not 
objectionable. 

16. The withdrawal force shall b.e more than 1000 grams. 

17. When a plug is being inserted in the jack, the tip and rings springs 
shall not be shorted by the tip or the plug. 

This item applies to jacks designed tor use with plugs MC-5731, 
MC-5735, D-57078, D-57101, D-57131, and D-57132. For adjustment 
of such jacks during manufacture, the shop shall use plugs 
D-57101 or D-57132. 

18. The normal position of the tip spring shall be such that when a 
plug is inserted in the jack, the sloping surface of the fonn in 
the tip spring shall engage the tip of the plug in such a manner 
that it tends to hold the plug firmly against the front strip. 

REVISED: 
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RETYPED: 
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I=======================================================~ 
... z w A - GENERAL: 
~ ... 
~ l. Jacks shall meet the requirements specified in A-100 which are 
0 applicable • 
-< 
c B - SPRINGS: 
a:::: 
-< 
~ 1. The normal contact separation of make contact springs shall not 
-< be less than .003" . ... 
en 

2. Make contact springs shall have perceptible follow after making 
contact and shall have a minimum contact pressure of 75 grams, 
maximum contact pressure of 125 grams, measured at the contact. 

ISSUE: #13 3. Make spring assemblies normally held open by pressure exerted 
against the bushing of the make spring assembly by either the 
tip or ring spring, shall have, with a plug inserted in the jack, 
a minimum clearance of .008" between the bushing of the make 
spring assembly and the spring against which the bushing normally 
rests. 

4. Break contact springs shall have perceptible follow before breaking 
contact and shall have minimum 75 grams, maximum 250 grams, contact 
pressure, measured at the contact. 

5. Break contacts shall not open with a .009" gauge inserted between 
the insulator stop and the tip and ring springs. 

6. Break contact assemblies mounted outside the tip and ring springs 
shall have normally perceptible clearance between the bushings of 
the main spring and the spring (tip or ring) by which the main spring 
bushing is deflected. 

7. Bushings of break spring assemblies normally held closed by pressure 
exerted against the bushing by either the tip of ring spring shall 
rest against the tip or ring spring with a maximum of 20 grams 
pressure when a plug is inserted in the jack. 

8. With a plug inserted, break contacts shall have a minimum. clearance 
of .010 11 • 

9. Requirements for break springs (except paragraph 7) shall apply to 
break springs of break-make assemblies and requirements for make 
springs shall apply to make springs of break-make assemblies. 

10. Unless otherwise specified, the break spring of break-make assemblies 
shall open before the make spring closes. 
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ll. Springs not designed to make contact with each other shall at all 
times have a clearance of not less than .010". 

12. Tip springs shall have 1300 grams ~ 100 grams pressure against the 
plug, measured just behind the form of the tip. For shop inspection 
1350 "!: 150 grams tension may be used. Ring springs shall have Boo 
grams minimum pressure against the plug, measured just behind the 
form. The maximum pressure of the ring spring against the plug shall 
not be great enough to interfere with other requirements of this 
adjustment. 

NOTE: Adjust individual jacks to maximum consistent with B-14. 

13. The pressure of the tip and ring springs shall be independent of 
auxiliary contact springs operated by the tip and ring springs. 
Changes in pressure caused by auxiliary springs shall not be great 
enough to interfere with other requirements of this adjustment. 

14. Springs shall not interfere with the insertion of a plug, and the 
tip and ring springs shall be so formed and positioned at the free 
end that contact is made initially with the tip of the plug, upon 
insertion, a minimum distance of .010" from the end of the spring. 

15. The maximum insertion force for the plug shall be 3000 grams, and 
the average insertion force shall not exceed 2500 grams. A lower 
average insertion force or a low minimum insertion force is not 
objectionable. 

16. The withdrawal force shall be more than 1000 grams. 

17. When a plug is being inserted in the jack, the tip and rings springs 
shall not be shorted by the tip of the plug. 

This item applies to jacks designed for use with plugs MC-5731, 
MC-5735, D-57078, D-57101, D-57131, and D-57132. For adjustment 
of such jacks during manufacture, the shop shall use plugs 
D-57101 or D-57132. 

18. The normal position of the tip spring shall be such that when a 
plug is inserted in the jack, the sloping surface of the form in 
the tip spring shall engage the tip of the plug in such a manner 
that it tends to hold the plug firmly against the front strip. 

REVISED: 
LWD:FH 
RETYPED: 
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STANDARD ADJUSTMENT 
FOR 

MANUAL SWITCHBOARD JACKS 

A - GENERAL: 
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1. Jacks shall meet the requirements specified in A-100 which are 
applicable. 

B - SPRINGS: 

1. The normal contact separation of make contact springs shall not 
be less than .008 11 • 

2. Make contact springs shall have perceptible follow a~er making 
contact and shall have a minim.um contact pressure of 75 grams, 
maximum contact pressure of 125 grams, measured at the contact. 

3. Make spring assemblies normally held open by pressure exerted 
against the bushing of the make spring assembly by either the 
tip or ring spring, shall have, with a plug inserted in the jack, 
a minimum clearance of .008 11 between the bushing of the make 
spring assembly and the spring against which the bushing normally 
rests. 

4. Break contact springs shall have perceptible follow before breaking 
contact and shall have minim.um 75 grams, maximum 250 grams, contact 
pressure, measured at the contact. 

5. Break contacts shall not open with a .009" gauge inserted between 
the insulator stop and the tip and ring springs. 

6. Break contact assemblies mounted outside the tip arid ring springs 
shall have normally perceptible clearance between the bushings of 
the main spring and the spring (tip or ring) by which the main spring 
bushing is deflected. 

7. Bushings of break spring assemblies normally held closed by pressure 
exerted against the bushing by either the tip of ring spring shall 
rest against the tip or ring spring with a :maximum of 20 grams 
pressure when a plug is inserted in the jack. 

8. With a plug inserted, break contacts shall have a minim.um clearance 
of .010". 

9. Requirements for break springs (except paragraph 7) shall apply to 
break springs of break-make assemblies and requirements for make 
springs shall apply to make springs of break-make assemblies. 

10. Unless otherwise specified, the break spring of break-make assemblies 
shall open before the make spring closes. 
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11. Springs not designed to make contact vi th each other shall at all 
times have a clearance of not less than • 010". 

12. Tip springs shall have 1300 grams ± 100 grams pressure against the 
plug, measured just behind the form of the tip. For shop inspection 
1350 ± 150 grams tension may be used. Ring springs shall have Boo 
grams minimum pressure against the plug, measured just behind the 
form. The ma.x1mum pressure of the ring spring against the plug shall 
not be great enough to interfere with other requirements of this 
adjustment. 

NOTE: Adjust individual jacks to maximum consistent with B-14. 

13. The pressure of the tip and ring springs shall be independent of 
auxiliary contact springs operated by the tip and ring springs. 
Changes in pressure caused by auxiliary springs shall not be great 
enough to interfere with other requirements of this adjustment. 

J.4. The tip and ring springs shall be so formed and positioned at the 
free end that the plug, when inserted, makes contact with these 
springs at a point away from the edge of the formed end. 

J.5. The maximum insertion force for the pJ.ug shall be 3000 grams, and 
the average insertion force shall not exceed 2500 grams. A lower 
average insertion force or a low minimum insertion force is not 
objectionable. 

16. The withdrawal force shall be more than 1000 grams. 

17. When a plug is being inserted in the jack, the tip and ring springs 
shall not be shorted by the tip of the plug. 

This item appJ.ies to jacks designed f'or use vi th plugs MC-5731, 
MC-5735, D-57078, D-57101, D-57131, and D-57132. For adjustment 
of such jacks during manuf'acture, the shop shall use plugs 
n.-57101 01 D-57132. 

18. The normal position of the tip spring shall be such that vb.en a 
plug is inserted in the jack, the sJ.oping surface of the form in 
the tip spring shall engage the tip of the plug in such a manner 
that it tends to hold the plug firmly against the front strip. 

19. The terminal extension of' the sJ.eeve shall, preferably, be straight 
without bend or bowing, but if such deformation is unavoidable, its 
extent shall not be greater than vbat is consistent vi th a minimum. 
clearance of .010" between terminal-extension and any adjacent 
spring vb.en the latter is at its maximum deflection. 

REVISED: 
UlD:FH 
RETIPJ!!D: 
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STANDARD ADJUSTMENT 
FOR 

COMBINATION KEY AND VISUAL 

Introduction 

Combination Key- and Visuals consist of two hemispherical indicators actuated b7 
electromagnet ~pmg mechanisms, and two lever ke7s. One of the lever ke)'s, in 
addition to controlling electrical circuits through its contact springs, also 
resets the two indicators. The Combination Ke7 and Visual is mounted in ke7 
shelves with the escutcheon horizontal and the k97 end nearest the operator so 
that the visual indicators na7 be observed easily. This is the only mounting 
position in which the apparatus will operate successfull7. 

Throughout the following adjustment the various parts of the assembly are iden
tified as follows. The moving hemisphere which nay be seen from in front ot the 
assenbly and thus provides a visual indication of its operation, together with 
its tripping arm, is called the "visual". The ann attached to the hemisphere is 
the "visual arm". 

The narmature" is the moving portion of the electronagnet assembly. It is ma.de 
up of a magnetic iron disc to which is riveted a brass bracket containing the 
armature bearings. In addition, this bracket provides the nreleasing armn, which 
is the lug farthest from the armature bearing, and the nlatchi.ng arm", which is 
the next lug. The armature restoring spring is attached to a third lug on the 
armature which is located beneath the bearing. cm. more recent designs, this coiled 
spring is replaced by a leaf type spring mounted on the side of the electromagnet 
tube. The leaf spring which is formed around the front of tl!e.,, arma.ture and limits 
its movement, is the "armature stopn. The "alarm springs" having precious metal 
contacts are mounted on the side of the electromagnet tubes. 

or the two lever keys, the front one is the "restoring keyn, and when operated it 
actuates the "restoring lever". The 11restoring lever lugsn are the portions· ot 
the restoring lever that strike the visual hemispheres when the restoring key is 
operated. · 

Routine Inspection 

The Combination Key and Visual should be inspected in the following order and 
readjustments made only as necessary. When the apparatus is not mounted in equip
ment and it is to be adjusted or inspected, it shall be held in a position such 
that the escutcheon will be level and in a horizontal plane similar to its position 
in the key shelf. 

EIECTROMAGNET ARMATURE - The armature should not bind on its bearing and should 
strike the tube at the point farthest from the bearing pin but should have proper 
clearance at each side at the edge near the bearing when the armature is operated. 
It should have sufficient travel to latch and release the visual. 

Check arnature clearance. Section c-1 and C-3. 

un;. I"'""· 
AUTOMATIC ELECTRIC COMPANY ~1--------r---..... ---~----t NORTHLAKF. 1t1. .• l.f.5.A. lt I I 

< 1 PAGE 1 OF 4 
A-756 

TCI Library  www.telephonecollectors.info 



In general, these adjustments need only be ma.de during manufacture. 

Check the annature travel or Btroke. section C-2. 

RELEASING ARM - The releasing arm should be adjusted so that it latches the visual 
ann properly when the armature is at normal and releases it when the armature 
operates. 

Check the releasing ann position. section C-4. 

VISUAL ARM - The visual arm should be adjusted so that the visual hemisphere is 
correctii positioned. 

Check the position of the visual hemisphere. section B ... 2. 

In general, this adjustment need only be mde during manufacture. The visual arm 
should~ be bent to meet any of the other requirements. 

LATCHING ARM - The latching arm should be adjusted so that it prevents the armature 
from operating when the restoring key is operated.. This is in part also an adjust
ment of the lugs on the restoring arm. See belo1r. 

Check the latching ann position. sections C-5 and D-3. 

RESTORING !EVER - The restoring lever should be free from bi.mis and it should strikB 
the visual hemispheres properly and prevent the armature from operating when the 
restoring key is gperated. The lugs on the restoring lever may De bent to !Diet 
these requirements but never the restGring lever itself. This lever mu.st be kept 
straight and free of any bows or kinks. 

Check the adjustment of the restoring lever. sections D-1, 2 and 3. 

ALARM SPRINGS - The alarm springs should be adjusted so that thq have sutl'icient 
cgntact gap and follow. 

Check alarm spring adjustment. sections E-1, 2, 3 and 4. 

ARMATURE RES'l'ORI?I} SPRDD -

Check the restoring spring tension. Section F. 

EIECTRICAL OPERATE REQYIREM.ENTS - All visuals shall be cheeked for proper 
electrical operation. 

Check electrical operation. Section Q. 

KEYS - The lever k91a ah.all be adjusted per the requ1ramnts ot standard Adjuet.a.~ 
i'1'53 which apply. 
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§pecific Requirements 

A. General 

1. Keys and visuals shall meet the general requiremmts o:t A-100 and A-753 
that are applieable1 

B. Visuals 

1. The visual hemisphere shall not bind on its bearing in any position 
allowed by the side play or the visual hemisphere. 

2. With the visual arm engaged by the releasing ann or the armature, the 
white position of the hemisphere shall not be visible when viewed from 
directly in front of the assembly. 

3. With the annature at normal and the releasing ann engaging the visual arm, 
the visual ann shall rest against the releasing arm with a slight pressure. 
This requirement shall be checked with the Key and Visual held so that the 
escutcheon is level in a horizontal plane. 

C-. Armature 

1. The armature shall not bind on its bearing in any position allowed by the 
side play or the armature. 

2. The armature stop shall be adjusted so that with the armature operated 
there shall be .030" :i: .005" clearance between the stop and the armature. 

J. When t.he armature operates, it shall strike the tube at the point farthest 
from the bearing pin and there shall be perceptible to .010" maxina.un 
clearance between the edge nearest the bearing pin and the tube. 

4. The releasing arm on the armature shall be adjusted so that with the 
armature at nornal it shall engage the visual arm by not less than one-half 
the thickness of the releasing ann, and with the armature operated there 
shall be minimum .005n clearance between the releasing ann and the visual 
arm. 

5. The latching arm on the armature shall be adjusted so that while holding 
the visual ann lightly against this locking lug and operating the annature 
by hand, the releasing arm shall not touch the upper edge of the visual ann. 

D. Restoring Lever 

1. The restoring lever shall not bind on its bearings and shall have a minimum 
perceptible end play. :rt shall not bind on the restoring key frame in any 
pGsitien allowed by the end play. 

2. A• the restoring keY' is operated, the lugs on the restoring ann shall strike 
the weights in the visual hemisphere and restore the hemisphere to normal, 
but it shall not strike the visual hem18J>here• s bearing pin. 

"""· I"""· 
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.3. With the restoring key operated, the visual arm shall hold the arm.ture 
from operating. (Thia is an adjustment of' the restoring arm lugs and/ or 
the locking lug on the armature within the limits allowed by ita other 
requirements but the rlaual ara shall not. be bent to •et ihi.8 requirement..· . 

E. Alarm Springs 

1. There shall be a ndnimwn clearance of .010" gauged viaual.17 between the 
alarm springs and the releasing arm on the armature in any positien 
allowed b7 the side play or the armature. 

2. There shall be a m:iniJmm clearance of .010" gauged viaualq between the 
alarm springs and the lugs of the restoring lever. in an7 position allewd 
by the end J>lay ot the restoring lever. 

3. There shall be a minimwn .oosn gap between \he alarm apring contacts ·when 
the visual arm is engaged by the releasing &rm of the armature. 

4. The alarm springs shall have a minimum fellow of' .015" when making contact. 
This requirement shall be checked with the Combination Key and ViS11al held 
so that the escutcheon is level in a horizontal plane. 

F. Armature Restoring Spring 

1. The arma.ture restoring spring shall have sufficient tension to prevent the 
visual from releasing when the assembly is jarred slightly but shall not 
be so great that the armature cannot. aeet the electrical operate require
ments. 

G. Electrical Operate Requirements 

1. Visuals shall be adjusted and tested on 50 volts d.c. in series with the 
following resistances, after saturation in accordance with paragraph 2. 
This requirement shall be checked with the Combination Key and Visual held 
so that the escutcheon is level inra horizontal plane. 

Adjust Test 
Series Res. Current, • Series Res. current, DB 

Operate 
Non-Operate 

14,ooo ohlls 
15,800 ohms 

3.28 
2.96 

13,600 ohms 
16,300 ohms 

.3.40 
2.88 

2. Visuals shall be saturated at 100 ampere turns fer an interval of mini.mum 
one second before being adjusted or checked to the electrical current flow 
requirements. The saturating current shall be in the same direction as the 
other current flow requirements. The other current flow requireDBnts shall 
not be applied until an interval of' minimum one second atter saturation. 

(a) This requirement my be met by applying 50 volts d.c. to 6500 ohm in 
series with the 1000 ohm operating winding of the visual. 

H. Lever Keys 
1. The lever keys shall be aqjusted according to the requirements of A•753 

which apply. 
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STANDARD ADJUSTMENT 
FOR 

COMBINATION KEY AND VISUAL 

Introduction 

Combination Key and Visuals consist of two hemispherical indicators actuated by 
electromagnet tripping mechanisms, and two lever keys. one of the lever keys, in 
addition to controlling electrical circuits through its contact springs, also 
resets the two indicators. The Combination Key and Visual is mounted in key 
shelves with the escutcheon horizontal and the key end nearest the operator so 
that the visual indicators may be observed easily. This is the only mounting 
position in which the apparatus will operate successfully. 

Throughout the following adjustment the various parts of the assembly are iden
tified as follows. The moving hemisphere which nay be seen from in front of the 
assembly and thus provides a visual indication of its operation, together with 
its tripping arm, is called the 11visual11 • The arm attached to the hemisphere is 
the 11visual arm". 

The 11arma.ture 11 is the moving portion of the electronagnet assembly. It is ma.de 
up of a magnetic iron disc to which is riveted a brass bracket containing the 
armature bearings. In addition, this bracket provides the "releasing ann", which 
is the lug farthest from the armature bearing, and the "latching ann", which is 
the next lug. The armature restoring spring is attached to a third lug on the 
armature which is located beneath the bearing. On more recent designs, this coiled 
spring is replaced by a leaf type spring mounted on the side of the electroIJBgnet 
tube. The leaf spring which is formed around the front of the armature and limits 
its movement, is the "armature stop". The "alarm springs" having precious metal 
contacts are mounted on the side of the electromagnet tubes. 

Of the two lever keys, the front one is the "restoring key", and when operated it 
actuates the "restoring lever". The "restoring lever lugs" are the portions of 
the restoring lever that strike the visual hemispheres when the restoring key is 
operated. 

Routine Inspection 

The Combination Key and Visual should be inspected in the following order and 
readjustments ma.de onlv- as necessary. When the apparatus is not mounted in equip
ment and it is to be aijusted or inspected, it shall be held in a position such 
that the escutcheon will be level and in a horizontal plane similar to its position 
in the key shelf. 

ET.ECTROMAGNET ARMATURE - The armature should not bind on its bearing and should 
strike the tube at the point farthest from the bearing pin but should have proper 
clearance at each side at the edge near the bearing when the armature is operated. 
It should have sufficient travel to latch and release the visual. 

Check armature clearance. section C-1 and C-3. 

~ l~J 1-----------------------'Plllw---..,ir""'--T-----------t 
;< - ~ AUTOMATIC ELECTRIC COMPANY ci ""· I"""· 

CHICAGO, U. S. A. t<l-----•1-------i, ..... ----..-----------~ PAGE 1 OF 4 A-756 

TCI Library  www.telephonecollectors.info



In general, these adjustments· need only be made during manufacture. 

Check the armature travel or stroke. section C-2. 

RELEASING ARM - The releasing arm should be adjusted so that it latches the visual 
ann properly when the armature is at normal and releases it when the armature 
operates. 

Check the releasing arm position. section C-4. 

VISUAL ARM - The visual arm should be adjusted so that the visual hemisphere is 
correctly positioned. 

Check the position of the visual hemisphere. section B-2. 

In general, this adjustment need only be ma.de during manufacture. The visual arm 
should ~ be bent to meet any of the other requirements. 

LATCHING ARM - The latching ann should be adjusted so that it prevents the armature 
from operating when the restoring key is operated. This is in part also an adjust
rrent of the lugs on the restoring arm. See below. 

Check the latching ann position. sections C-5 and D-J. 

RESTOR1NG LEVER - The restoring lever should be free from binds and it should strike 
the visual hemispheres properly and prevent the armature from operating when the 
restoring key is operated. The lugs on the restoring lever may be bent to meet 
these requirements but never the restoring lever itself. This lever must be kept 
straight and free of any bows or kinks. 

Check the adjustment of the restoring lever. sections D-1, 2 and 3. 

ALARM SPRINGS - The alann springs should be adjusted so that they have sufficient 
contact gap and follow. 

Check al.arm spring adjustment. sections E-1, 2, 3 and 4. 

ARMATURE RESTORIOO SPRING -

Check the restoring spring tension. Section f. 

EIECTRICAL OPERATE REQUIREMENTS - All visuals shall be checked for proper 
electrical operation. 

Check electrical operation. Section G. 

KEYS - The lever keys shall be adjusted per the requirements of standard Adjustment 
A-753 which apply. 
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Specific Requirements 

A. General 

l. Keys and visuals shall meet the general requirements of A-100 and A-753 
that are applicable. 

B. Visuals 

l. The visual hemisphere shall not bind on its bearing in any position 
allowed by the side play of the visual hemisphere. 

2. With the visual arm engaged by the releasing arm of the annature, the 
white position of the hemisphere shall not be visible when viewed from 
directly in front of the assembly. 

3. With the armature at normal and the releasing ann engaging the visual ann, 
the visual ann shall rest against the releasing arm with a slight pressure. 
This requirement shall be checked with the Key and Visual held so that the 
escutcheon is level in a horizontal plane. 

c. Armature 

1. The armature shall not bind on its bearing in any position allowed by the 
side play of the armature. 

2. The armature stop shall be adjusted so that with the armature operated 
there shall be .030" ± .00511 clearance between the stop and the armature. 

3. When the armature operates, it shall strike the tube at the point farthest 
from the bearing pin and there shall be perceptible to .010 11 maxi.rra.un 
clearance between the edge nearest the bearing pin and the tube. 

4. The releasing arm on the armature shall be adjusted so that with the 
armature at nornal it shall engage the visual arm by not less than one-half 
the thickness of the releasing arm, and with the armature operated there 
shall be minimum .005" clearance between the releasing arm and the visual 
arm. 

5. The latching ann on the annature shall be adjusted so that while holding 
the visual arm lightly against this locking lug and operating the armature 
by hand, the releasing arm shall not touch the upper edge of the visual arm. 

D. Restoring Lever 

1. The restoring lever shall not bind on its bearings and shall have a minimum 
perceptible end play. rt shall not bind on the restoring key frame in any 
position allowed by the end play. 

2. As the restoring key is operated, the lugs on the restoring ann shall strike 
the weights in the visual hemisphere and restore the hemisphere to normal, 
but it shall not strike the visual hemisphere•s bearing pin. 

CHICAGO, U. S. A. A-756 
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3. With the restoring key operated, the visual arm shall hold the armature 
from opersting. (This is an adjustment of the restoring arm lugs and/or 
the locking lug on the armature within the limits allowed by its other 
requirements but the visual arm shall not be bent to meet this requirement. 

E. Alann. Springs 

1. There shall be a minimwn clearance of .01011 gauged visually between the 
alann springs and the releasing arm on the armature in any position 
allowed by the side play of the armature. 

2. There shall be a mininn.un clearance of .01011 gauged visually between the 
alarm springs and the lugs of the restoring lever in any position allowed 
by the end play of the restoring lever. 

3. There shall be a minimum .00811 gap between the alarm spring contacts when 
the visual arm is engaged by the releasing arm of the armature. 

4. The alarm springs shall have a minimum follow of .01511 when making contact. 
This requirement shall be checked with the Combination Key and Visual held 
so that the escutcheon is level in a horizontal plane. 

F. Arnature Restoring Spring 

1. The armature restoring spring shall have sufficient tension to prevent the 
visual from releasing when the assembly is jarred slightly but shall not 
be so great that the armature cannot meet the electrical operate require
ments. 

G. Electrical Operate Requirements 

1. Visuals shall be adjusted and tested on 46 volts d.c. L~ series with the 
following resistances, after saturation in accordance with paragraph 2. 
This requirement shall be checked with the Combination Key and Visual held 
so that the escutcheon is level.in a horizontal plane. 

Operate 
Non-Qperate 

Adjust Test 
series Res. Current, ma series Res. current, ma 

13,oOO ohms 
14,500 ohms 

3.28 
2.96 

12,500 ohms 
15 1 000 ohms 

3.40 
2.88 

2. Visuals shall be lilaturated at 100 ampere turns for an interval of minimum 
one second before being adjusted or checked to the electrical current flow 
requirements. The saturating current shall be in the same direction as the 
other current flow requirements. The other current flow requirenents shall 
not be applied until an interval of minimum one second after saturation. 

(a) This requirement may be met by applying 46 volts d.c. to 6000 ohms in 
series with the 1000 ohm operating winding of the visual. 

H. Lever Keys 
1. The lever keys shall be adjusted according to the requirements of A-753 

which apply. 
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STANDARD ADJUSTMENT 
FOR 

COMBINATION KEY AND VISUAL 

Introduction 

Combination Key and Visuals consist of two hemispherical indicators actuated by 
electromagnet trlppjng mechanisms, and two lever keys. one of the lever keys, in 
addition to controlling electrical circuits through its contact springs, also 
resets the two indicators. The Coni:>ination· Key and Visual is mounted in key 
shelves with the escutcheon horizontal and the key end nearest the operator so 
that the visual indicators my be observed easily. This is the only mounting 
position in which the apparatus will operate successfully. 

Throughout the rollOwing adjustment the various parts of the assembly are iden
tified as follows. The moving hemisphere which my be seen from in front of the 
assembly and thus provides a visual indication of its operation, together with 
its tripping arm, is called thP. "visual". The ann attached to the hemisphere is 
the "visual arm". 

The "armature" is the moving portion of the electro:aagnet assembly. It is ma.de 
up of a magnetic iron disc to which is riveted a brass bracket containing the 
armature bearings. In-addition, this bracket provides the "releasing ann", which 
is the lug farthest from the armature bearing, and the rrlatchihg arm", which is 
the next lug. The armature restoring spring.is attached to a third lug on the 
armature which is located beneath the bearing. On more recent designs, this coiled 
spring is replaced by a leaf type spring mounted on the side of the electromagnet 
tube. The leaf spring which is formed arourid the front of the armature arid limits 
its movement, is the "armature stopn. The "alann springs" having precious metal 
contacts are mounted on the side of the electromagnet tubes. 

Of the two lever keys, the front one is the "restoring keyn, and when operated it 
actuates the "restoring lever". The 11restoring lever lugs" are the portions of 
the restoring lever that strike the visual hemispheres when the restoring key is 
operated. · 

Routine Inspection 

The Combination Key and Visual should be inspected in the following order and 
readjustments ma.de only as necessary-. W'hen the apparatus is not mounted in equip
ment and it is to be adjusted or inspected, it shall be held in a position such 
that the escutcheon will be level and in a horizontal plane similar to its position 
in the key shelf. 

EIECTROMAGNET ARMATURE - The armature should not bind on its b~aririg and should 
strike the tube at the point farthest from the bearing pin but should have proper 
clearance at each side at the edge near the bearing when the armature is operated. 
It should have sufficient travel to latch and release the visual. 

Check arma.ture clearance. Section C-1 and C-3. 
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In general, these adjustimnts need only be made during manufacture. 

Check the armature ·travel or stroke. section C-2. 

RELEASING ARM - The releasing arm should be adjusted so that it latches the visual 
ann properly when the armature is at normal and releases it when the armature 
operates. 

Check the releasing arm position. section C-4. 

VISUAL ARM - The visual arm should be adjusted so that the visual hemisphere is 
correctly positioned. 

Check the position of the visual hemisphere. section B-2. 

In general, this adjustment need only be nade during manufacture. The visual arm 
should ~ be bent to meet any of the other requirements. 

LATCHING ARM - The latching arm should be adjusted so that it prevents the armature 
from operating when the restoring key is operated. This is in part also an adjust
n~nt of the lugs on the restoring arm. See below. 

Check the latching ann position. sections C-5 and D-3. 

RESTORING IEVER - The restoring lever should be free from binds and it should strike 
the visual hemispheres properly and prevent the armature from operating when the 
restoring key is operated. The lugs on the restoring lever may be bent to meet 
these requirements but never the restoring lever itself. This lever 1ID1st be kept 
straight and free of .any bows or kinks. 

Check the adjustment of the restoring lever. sections D-1, 2 and 3. 

ALARM SPRINGS - The alarm springs should be adjusted so that they have sufficient 
contact gap and follow. 

Check al.arm spring adjustment. sections E-1, 2, 3 and 4. 

ARMATURE RESTORING SPRING -

Check the restoring spring tension. Section F. 

EIECTRICAL OPERATE REQUIREMENTS - All visuals shall be checked for proper 
electrical operation. 

Check electrical operation. Section Q. 

KEYS - The lever keys shall be adjusted per the requirements of standard Adjustment 
A-753 which apply • 
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Specific· ·Requirements 

A· General : . ' ;- ~': 

1. Keys and visuals shall meet the general requirements of A-100 and A-7-53 
that are applicable• ' 

. 
B. Visuals 

1. The visual hemisphere shall not bind on its bearing iri any position 
allowed by the side play of the vis.ual hemisphere. 

2. With the visual arm engaged by the releasing ann of the· armature, the -
white position of the ·hemisphere shall not be visible when viewed from 
directly in frent of the assembly~~ 

3. With the annature at normal· and the releasing ann engaging th. e vi~al arm, 
the visual arm shall rest against-the releasing arm with a slight p~sure. 

''This requirement shall be checked with the Key and Visual hetd so that the 
escutcheon is level in a horizontal plane. 

i -· 

· l. The armature shall not bind on its bearing in any position allowed by the 
side play of the armature. 

·2. '1'The arJDB.ture stop shall be adjusted so that with the. a~tur.e operated 
there shall be .030" :I: .005 11 clearance between the stop and the armature. 

3. When t.he armature operates, it shall strike the tube at the point farthest 
from the bearing pin and there shall be perceptible to .010" maxi.DllDl 
clearance between·the ed~e nea~est the bearing pin ~d the tube. 

\ 

4. The releasing arm on the arnature shall be adjusted s6 that with the 
armature at norml it shall engage the visu~l arm by not ·less than one-half 
the thickness of the releasing arm, and with the armature operated there 
shall be minimum .005n clearance between the releasing arm and the visual 
arm. 

5. The latching arm on the armature shall be·adjusted so that while holding 
the visual arm lightly against this locking lug and operating the annature 
by hand, the releasing arm shall not touch the upper edge of the visual arm. 

D. Restoring Ln•r 

·1. The restoring lever shall not bind on its bearings and shall have a minimum 
perceptible end play. rt shall not bind on the restoring key frame in any 
pG~itien allowed bf the end play. 

2. Aa the restoring key is operated, the lugs on the rest9ring ann shall strike 
the weights in the visual hemisphere and restore the hemisphe.re to normal. 
but it shall not strike the visual ·hemisphere• s· bearing pin. 

'1----------.~-------m·~---nwr-~·--~--...., 
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3. ;Nit,h the restoring key operated, the visual arm shall .,hold the armature· _ 
. trom · operating. (This is an adjustment of the restoring ann lugs B!ld/ or 
·the locking lug on the armature within the limits allowed by its other l 
requirenent~but the _visual arm shall not be be~t to •et this requiremnt. 

Alarm Springs · 

1 •. There shall be a minimum clearance of .01011 gauged visually between the 
alann springs and the releasing ann on the armature in any position 
allowed b1, the side play or the armature, 

2. There shall be a milrl.nmm clearance o.f .01011 gauged visually between the 
alarm springs and the lugs of the restoring lever. in any position allowed 
by the end play ot the restoring lever. 

3• There shall be a minimum .008" gap between the alann spring contacts when 
the visual arm is engaged by the releasing ann of the armature. 

4. The alarm springs shall have a minimum follow of .015n when ma.king contact. 
This requirement shall be checked with the Combination Key and Visual held 
so tha~ ~he escutcheon is level in a horizontal plane. 

F. Al"llBture Restoring Spring 

l• The armature restoring spring shall have sufficient tension to prevent the 
vi~ual from releasing when the assembly is jarred slightly but shall not 
be so great that the armature cannot meet the electrical operate require-
ments. ·· 

G. Electrical Operate Requirements 

l.· Visuals shall be adjusted and tested on 50 volts d.c. in series with the 
following resistances, after saturation in accordance with paragraph ·2. 
This requirement shall be checked with the Combination Key and Visual held 
so that the escutcheon is level in a horizontal plane. 

Adjust Test 
series Res • Current, a Series Res. current, ma 

Operate 
Non-Operate 

14,ooo ohms 
15,800 ohllis 

3.28 
2.96 

23,600 ohms 
16,300 ohms 

3.40 
2.88 

2. Visuals shall be saturated at 100 ampere turns for an interval of minimum 
one second before being adjusted or checked to the electrical current flow 
requirements. The saturating current shall be in the same direction as the 
other current flow requirements. The other current flow requiremmts shall 
not be applied until an interval of minimum one second after saturation. 

(a) This requirement my be met by applying 50 volts d.c. to 6500 ohms in 
series with the 1000 ohm operating winding of the visual. 

H. Lever Keys 
1. The lever keys shall be ad,justed according to the requirements of A-753 

which apply. 
I RW9': 

. REVISED BY: JRS:CR; LWD:rm 
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STANDARD ADJUSTMENT 
FOR 

CCllBINA.TICll DI Am> VISUAL 

Introduction 

ISSUE: #5 
DATE: 3-27-62 a/iJf t./-z.·~z Ji 
APPROVALS: 

Combination Key and Visuals consists of' two hemispherical. indicators actuated by 
electromagnet tripping mechanisms, and two lever keys. One of the lever keys, in 
addition to controlling electrical. circuits through its contact springs, al.so 
resets the two indicators. The Combination Key and Visual is mounted in key 
shelves with the escutcheon horizontal. and the key end nearest the operator so 
that the visual indicators ~be observed easily. This is the only :mounting 
position in which the apparatus will operate successfully. 

!;; Throughout the :following adjustment the va.rious parts of the assembly are iden
TRACING -- tif'ied as :follows. The moving hemisphere which~ be seen from in front of' the 
WORN assembly and thus provides a visual indication of' its operation, together with 
Rl!:TXPED its tripping arm, is cal.led the "visual". The arm attached to the hemisphere is 
3_27 _62 the "visual arm". 

The "armature" is the moving portion of' the electromagnet assembly. It is made 

l fjiDJr:jF.)j up of a magnetic iron disc to which is riveted a brass bracket conta:lni"'a the 
il~t'i1l: f'5 armature bearings. In addition, this bracket provides the "releasing a,;;", which 

... 3 ..::.1 is the lug farthest from the armature bearing, and the "latching arm", which is 
the next lug. The armature restoring spring is attached to a third lug on the 
armature which is located beneath the bes.ring. On more recent designs, this coiled 
spring is replaced by a leaf type spring mounted on the side of the electromagnet 
tube. The leaf spring which is formed around the front of the armature and limits 
its JDDvement, is the "armature stop". The "al.arm springs" having precious metal 
contacts are mounted on the side of the electramagnet tubes. 

Of' the two lever keys, the front one is the "restoring key", and when operated it 
actuates the "restoring lever". 'Dl.e "restoring lever lugs" are the portions of' 
the restoring lever that strike the visual bem1tp>eres when the restoring key is 
operated. 

Routine Inspection 

The Combination Key and Visual should be inspected in the following order and 
readjustments made only as necessary. When the apparatus is not mounted in equip
ment and it is to be adjusted or inspected, it shall be held in a position such 
that the escutcheon will be level and in a horizontal. plane similar to its position 
in the key shelf. 

ELECTR<llAGMr.l' ARMATURE - The armature should not bind on its bes.ring and sboul.d 
strike the tube at the point farthest tram. the bes.ring pin but shoul.d have proper 
clearance at each side at the edgt: near the bes.ring vb.en the armature is operated. 
It should have sufficient travel to latch and release the visual. 

Check anaature clearance. Section C-1 and C-3. 

I AUTOMATIC* ELECTRIC I I SHEET 1 OF 4 I A-756 
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In general, these adjustments need only be made during manufacture. 

Check the armature travel. or st~e. Section C-2. 

RELIABIHG ABM - The rel.easing arm1 shoW.d be adjusted so that it latches the visual. 
arm properly when the armature is' at norm.al. and rel.eases it when the armature 
operates. 

Check the releasing a.rm. position. Section C-4. 

VISUAL ABM - The visual. arm sboul.d be adjusted so that the visual. hemisphere is 
correctly positioned. 

Check the position ot the visual. hemisphere. Section 13-2. 

In general., this adjustment need only be made during :manufacture. The visual. arm 
should ~ be bent to meet any of the other requirements. 

LA.TCBIKG ARM - The l.atching arm should be adjusted so that it prevents the armature 
:trom operating when the restoring key is operated. This is in part al.so an adjustment 
ot the lugs on the restoring arm. See below. 

Check the latching arm. position. Sections C-5 and D-3. 

RISTORIBG LEVBR - The re storing l.ever should be f'ree rrom binds and it should strike 
the visual hemispheres properly and prevent the armature :from operating when the 
restoring key is operated. The lugs on the restoring lever may be bent to meet these 
requirements but never the restoring lever i tael.f'. This l.ever must be kept straight 
and free of a.ny bows or kinks. 

Check the adjustment ot the restoring l.ever. Sections D-1, 2 and 3. 

AUBM SPRINGS - The al.arm springs shoul.d be adjusted so that they have su.f'ficient 
contact gap and follow. 

Check ~ spring adjustment. Sections E-1, 2, 3 and 4. 

ARllA.IDRE RES'mRIJIG SPRING -

Check the restoring spring tension. Section F. 

KLKCT.RICAL OP.IBA!IE REQUIRIMDTS .. All visual.a shall be checked for proper electrical. 
operation. 

Check el.ectrical operation. Section G. 

DIS - '!he lever lteys shall be adjusted per the requirements of Standard AdJustment 
A-753 which apply. 

I AUTOMATIC. ELECTRIC I I SHEET 2 OF 4 I A-7')6 
llOllTHLAICE, ILLINOIS, U.S.A. 

TCI Library  www.telephonecollectors.info 



ISSUE: 
RETn'ED 
3-27-62 
ISB~f'5 

Specific Requirenmnts 

A. General 

1. Keys and visuals shall meet the general. requirements of A-100 and A-753 
that are appl.icable. 

B. Visuals 

1. The visual hemisphere shall not bind on its bearing in any position aJ.l.cnred 
by the side play of the visual hemisphere. 

2. With the visual arm engaged by the releasing arm of the armature, the white 
position of the hemisphere shall not be visible when viewed from directly 
in front of the assembly. 

3. With the armature at normal and the releasing arm engaging the visual arm, 
the visual arm shall rest against the releasing arm with a slight pressure. 
'Ibis requirement shall be checked with the Key and Visual held so that the 
escutcheon is level in a horizontal. plane. 

c. Armature 

1. The a:nnature shall not bind on its bearing in any position all.owed by the 
side play of the armature. 

2. The armature stop shall be adjusted so that with the armature operated there 
shall be .030" ± .005" clearance between the stop and the armature. 

3. When the armature operates, it shall strike the tube at the point farthest 
from the bearing pin and there shall be perceptible to . 01011 maximum 
clearance between the edge nearest the bearing pin and the tube. 

4. The releasing arm on the armature shall be adjusted so that vi th the armature 
at normal it shall engage the visual arm by not less than one-half the 
thickness of the releasing arm, and with the armature operated there shall be 
minimum. . 005" clearance between the releasing arm and the visual arm. 

5. The latching arm on the armature shall be adjusted so that while holding the 
visual arm lightly against this locking lug and operating the armature by 
hand, the releasing 8.1"11. shall not touch the upper edge of the visual a.rm. 

D. Re storing Lever 

1. The restoring lever shall not bind on its bearings and shall have a Jlinimum. 
perceptible end play. It shall not bind on the restoring key frame in any 
position aJ.l.cnred by the end play. 

2. As the restoring key is operated, the lugs on the restoring arm shall strike 
the weights in the visual hemisphere and restore the hemisphere to normal, 
but it shall not strike the visual hemisphere's bearing pin. 

I AUTOMATIC. ELECTRIC I I SHEET 3 OF 4 I A-756 
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3. With the restoring key operated, the visual arm shall hold the armature 
:trom operating. (This is an adjustment o:t the restoring arm lugs and/or 
the locking lug on the armature within the lim1 ts allowed by its other 
requirements but the visual arm shall not be bent to meet this requirement.) 

E. A1arm Springs 

1. There shall be a minimum. clearance ot . 010" gauged visu.ally between the 
alarm springs and the releasing arm on the armature in any position allowed 
by the side pJ.ay of the armature. 

2. There shall be a m1n1mD" clearance of . 010" gauged visu.ally between the 
alarm springs and the lugs o:t the restoring lever in any position allowed 
by the end pl.ay of the restoring lever. 

3. There shall be a m1n1nnD" • 006" gap between the alarm spring contacts vben 
the visual arm is engaged by the releasing arm ot the armature. 

4. The alarm springs shall have a minimum. follow of .015" when making contact. 
This requirement shall be checked vi th the Combination Key and Visual he1d 
so that the escutcheon is level in a horizontal pl.ane. 

F. Armature Restoring Spring 

1. The armature restoring spring shall have sufficient tension to prevent the 
visual from releasing when the assembly is Jarred slightly but shall not be 
so great that the armature cannot meet the el.ectrical operate requirements. 

G. Electrical Operate ReqU.irements 

1. Visuals shall be adjusted and tested on 50 volts d.c. in series with the 
following resistances, after saturation in accordance with paragraph 2. 
This requirement shall be checked with the Combination Key and Visual he1d 
so that the escutcheon is level in a horizontal pl.ane. 

Adjust Test 
Series Res. Current, ma Series Res. Current, ma 

Operate 
Non-Operate 

14,ooo ohms 
15,800 ohms 

3.28 
2.96 

13,600 ohms 
16,300 ohms 

3.lto 
2.88 

2. Visuals shall be saturated at 100 ampere turns tor an interval ot minimum 
one second before being adjusted or checked to the electrical current f'lov 
requirements. The saturating current shall be in the same direction as the 
other current tl.ov requirements. The other current tl.ov requirements shall 
not be applied until an interval of m1 n11111J111 one second af'ter saturation. 

(a) This requirement may be met by applying 50 vol.ts d.c. to 6500 ohm.a in 
series with the 1000 ohm operating winding of the visual. 

R. I.ever lCeys 

1. The lever keys shall be adjusted according to the requirements of A-753 
which appl:y. 

RWW: 
RBVISBD BY: JRS: CR; nm: rm 
RITIPED BY: mvr 
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C0-88912 
CLASS B 
7:-25=49 
RETYPED 

;;;.;;~ 
A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

MONARCH VISUAL SIGNAL STRIP 

1. Visual Signals shall meet the general requirements specified in A-100 
which are applicable. 

B - ARMATURES: 

1. Armatures shall have perceptible side play, but this side play shall not 
exceed .012". 

2. Armatures shall not bind as they operate or restore, and shall not stick 
in either operated or normal position, fran mechanical binds. 

3. When mounted on a strip, there shall be a minimum clearance of .015" 
between the bearing pins of adjacent armatures. 

C - RESIDUAL: 

1. When the armature is in the operated position, the residual shall hold 
the armature at a distance of minimum .00611 maximum .01211 from the end 
of the coil core. 

D - VISUAL: 

1. With the armature operated, the visual shall be approximately centrally 
located, both horizontally and vertically, with respect to its window. 

E - COILS: 

1. All the coil terminals on a strip shall be straight and well aligned. 

F - OPERATION: 

1. Visual signals shall oper. electrically on the following margins, and 
restore on de-energization: 

RETYFED 
FEH:lrw 

(A) coils of 1000 Q total resis., or more test directly on 46 V.D.C 
($) coils of lower total resis. than 1000 Q test on 46 V.D.C. in 

series with 500 ~ 

r.·,:··. -~.J ·~-----.....,~------T:D~R.-... ,~CH~K. -...-------1 
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ISSUE: ff6 

A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

MONARCH VISUAL SIGNAL STRIP 

1. Visual Signals shall meet the general requirements specified in A-100 
which are applicable. 

B - ARMATURES: 

1. Armatures shall have perceptible side play, but this side play shall 
not exceed . 012" . 

2. Armatures shall not bind as they operate or restore, and shall not stick 
in either operated or normal position, from mechanical binds. 

3. When mounted on a strip, there shall be a minimum clearance of . 015" 
between the bearing pins of adjacent annatures. 

C - RESIDUAL: 

1. When the armature is in the operated position, the residual shall hold 
the armature at a distance of minimum .00611 maximum .012" from the end 
of the coil core. 

D - VISUAL: 

1. With the a.nnature operated, the visual shall be approximately centrally 
located, both horizontally and vertically, with respect to its window. 

E - COILS: 

1. All the coil terminals on a strip shall be straight and well aligned. 

F - OPERATION: 

1. Visual signals shall operate electrically on the following margins, 
and restor on de-energization: 

RETYPED 
FEH:lrw 
FEH:mvr 

(a) coils of 1000 n total resistance, or more test directly on 50 V.D.C. 
(b) coils of lower total resistance than 1000 n test on 50 V.D.C. in 

series with 540 n. 

A-757 
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FM·l377 
RETYPED 
TRACING -·ae.e WORN 
3-20-53 ,., 

~~ 
ISSUE:~ 

. ~'ltETYPED 

WAC ING 
WORN 
4-1~56 

f,_A'~ 

A • GENERAL 

STANDARD ADJUSTMENT 
FOR 

TYPE 2 7 MANUAL REIA YS 
A-760 

1. ll&nu&l relays shall meet the requirements specified in A-100 which are 
applicable. 

B. ALIGNMEHT 

l. Relays that are mounted on a common mounting pl.ate shall set at approx
imate~ right angles to the mounting plate. 

c. RESmUALS 

1. Residuals stall be gauged between the armature and the coil core with the 
armature in the operated position. 

2. When the residual is specified as .0015", the armature shall not touch the 
coil core nor be more than .oo4• fran it at the closest point with the 
armature in its operated position. 

J. When the residual specified is .003• or more, a variation or * .002• shall 
be allowed for inspection. 

D. ARMATURE 

1. The armature retaining link shall be so located that there will be no bind 
in the armature and not more than perceptible play between the armature and 
the heelpiece. 

2. The operating arm shall nonally lie £lat on the heelpiace. 

J. The armature stroke adjusting screw shall clear the spool head (or copper 
slug when used) by not less than .ooB• when the armature is in the operated 
position. 

4. The stroke of the armature shall be gauged between the armature (or residual 
screw when used) and the coil core with the armature in the normal poBition. 

5. A variation of plus or minus not more than .002• from the specified values 
tor the stroke adjustment shall be allowed for inspection. 

6. There shall either be clearance not to exceed .010• between the armature and 
the bushings of the armature springs which haY8 associated back contacts or, 

• DR. I""""· 
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it there is not clearance, the break contact assembly nearest the heel
piece shall not open with ,010" between the anAB.ture and the bushing ot 
the main springs. 

NOTE: This requirement does not apply to Ring-Up and CUt-Ott relays. 

E. SPRINGS: 

1. Springs are numbered consecutively in each pile-up beginning with the spring 
nearest the heelpiece. When looking at the armature end the first spring 
in the right pile-up is /Ill, in the middle pile-up #21, and in the left 
pile-up #Jl, while.. the second springs are #1.2., #22, and i#J2, respectively. 

I 
I 

2. Relays shall be gauged between the armature (or residual screw when used) 
and the coil core, as specified on the relay adjustment sheet, with the 
armature electrically operated. 

J. A variation of plus or minus less than ,002" fr001 the specified values 
shall be allCMed for inspection unless otherwise speci!ied. 

(a) When the di!ference between the specified values o.t'I a break make 
contact assembly is .00511, no variation shall be allowed which will 
cause the difference to be less than .OOJ 11 nor more' than .O<:fl". 

(b) Vlhen it is specified that one pair of make contacta shall make before 
a similar pair makes, no variation shall be allowed which will alter 
this condition. 

(c) On make-before-break assemblies where the differencle between the values 
speci.fied .for the make and break adjustment is .005111 or .006", no 
variation shall be allowed which shall cause the brleak contacts to 
break when a gauge is used which is .00411 smaller than the gauge on 
which the make contacts actually make. 1 

4. Unless otherwise specitied, back contacts shall not break and make contacts 
shall not make on the specified non-operate test. 

5. Unless otherwise specified, the armature shall operate fully on the 
specified Operate Test. 

6. Spring tension shall be accurately adjusted in accordance wit~ the Adjust 
Values (current or resistance) and inspected in accordance with the Test 
Values (current or resistance) shown on the "Relay Adjustment Sheets". 

7. A variation o.f plus or minus one volt shall be allowed in the voltage 
specified tor adjusting and inspecting the relays according to the "Adjust" 
and 11Test 11 resistance values. 

CHICAGO, U. S. A. 
A-760 
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RING UP AND CUT-cl'F RELAY 

A. TENSION SPRitll 

1. The tenaion sprtrw •hall haft ntticient. tenaian to c&u• t.ba Lockinc Leftr 
to •lid• under the armature ot the ring-up rela7•benner the ring-up rel.a)" 
ha• raided the back ed1e ot the armature autficient~ to clear it. 

B. LOCIIl«l U:VER 

1. The locking i.ver •ball be tree trca bind, and shall haft not. more than 
.Q061t vertical pla7. 

2. With the ring-up rela7 full7 operated there ... u be perceptibh ci.arance 
between the locking leftr and tbe under flat surface ot tbll armature &rile 

). With the ring-up rela7 operated and tm cut-att rel.&7 at normal tbll cut-ott 
latch ot tbe locking lever •hall re•t againat the cut-atf rela7 armature 
operatinl arm •o that ti.re 18 a ain1INa cle&r&nce ot .032• between tba end 
ot tbe cut-otf latch and the nMnd. operatinl •pri!w ot t.he cut-otf rela7. 

4. With the cut-ott relay held in it• operated position (with the •nature 
plug taan up aa7 trca tba lock1ng l.8ver) 1 

(a) Th9re shall be a clearance ot lllinimm .009' 'betwen t• end ot the 
locking lner &I'll and the operati~ aJ'll ot the rtrw-a.p rela7 &nature. 

(b) Tbere •h&ll be a minima ot .OlQll in the length ot tha locking lever 
cut-ott latch extending above its point of contact with the cut-ott 
rela7 armature operating arm. 

S. 'fben the ring-up rel.a7 is in it• operated position, (t.ld operated 
mechanically not. electric&l.17) all nmw.lly cloaed contact• auat be 
opened, and all norr91.17 open contact• llU8t be cloeed. 

c. LUBRICATION 

1. App~ one drop ot spindle oil (See Specification 5231) tot.he tollming 
parts ot the locking leftri 

(a) That part which rest• against. the side ot tha cut-atf aw.tun. 

Nal'Ea .l drop ot oil •ball be conaidered to be that amount adbering to a 

RM'iPEDs Rll 

piece ot f22 BrrS gauge bare tinned copper wire when it: is dipped 
1/2• into the lubricant and •it.hdrall quickJ.¥. 

AUTOMA11C EUCTltlC COMPANY ~t----.---... ---t•111111
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A - GElmRAL: 

STANDARD ADJUSTMENT 
FOR 

TYPE 27 MANUAL RELAYS 
A-760 

1. Manual relays shall meet the requirements specified in A-100 which are 
applicable. 

B - .ALIGNMENT: 

1. :Relays that a.re mounted on a common mounting plate sha.11 set at approx
imately right angles to the mounting plate. 

C - RESIDUALS: 

1. Residue.ls shall be gauged between the armature a.nd the coil core with 
the a.rm.e.ture in the operated position. 

2. When the residual is specified as .0015", the armature shall not touch 
the coil core nor be more than .004" from it at the closest point with 
the armature in its operated position. 

3. When the residual specified is .003" or more, a variation of ± .002" 
shall be allowed for inspection. 

D - ARMATURE: 

1. The armature retaining link shall be so located that there will be no 
bind in the a.rm.e.ture and not.more than perceptible play between the 
armature and the heelpiece. 

2. The operating a.rm sha.11 normally lie flat on the heelpiece. 

3. The armature stroke adjusting screw shall clear the spool head {or 
copper slug when used) by not less than .008" when the armature is in 
the operated position. 

4. The stroke of the armature shall be gauged between the annature (or 
residual screw when used) and the coil core with the armature in the 
normal position. 

5. A variation of plus or minus not more than .002" from the specified 
values for the stroke adjustment sha.11 be a.llowed for inspection. 

A-760 
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6. The clearance between the armature ann and the bushings of armatui-~ 
springs with associated back contacts, shall not exceed these specified 
values: 

(a) For relays vi thout a stroke value specified, the clearance shall 
not exceed .010" or, if there is no clea.rance, the break contact 
assembly nearest the heelpiece shall not open vi th • 010" bet11een 
the armature and the bushing of the armature springs. 

(b) For relays with a stroke value specified, the . 010" maximum 
clearance may be exceeded for pile-ups in which the largest break 
is less than the stroke by more than .016", but the clearance in 
this caae should not exceed .015". 

NOTE: - These requirements do not apply to Ring-Up &l1d 
Cut-Off relays. 

11: - SPRINGS: 

1. Springs are numbered consecutively in each pile-up beginning with the 
spring nearest the heelpiece. When looking at the armature end the first 
spring in the right pile-up is #11, in the middle pile-up l/t2.l, and in the 
left pile-up #31, while the second springs are #12, /t22, and #32, 
respectively. 

2. Relays shall be gauged between the armature (or residual screw when used) 
and the coil core, as specified on the relay adjustment sheet, with the 
armature electrically operated. 

3. A variation of plus or minus less than .002" from the specified values 
shall be allowed for inspection unless otherwise specified. 

(a) When the difference between the specified values of a break make 
contact assembly is • 005", no variation shall be allowed which 
will cause the difference to be less than • 003" nor more than 
.007". 

(b) When it is specified. that one pa.ir of make contacts shall make 
before a similar pair makes, nm variation shall be allowed which 
will alter this condition. 

(c) On make-before-break assemblies where the difference between the 
values specified for the make and break adjustment is .005" or 
• 006", no variation shall be allowed which shall cause the break 
contacts to break when a gauge is used which is .004" smaller 
than the gauge on which the make contacts actually make. 

4. Unl•s• otherwise specified, back contacts shall not break and make contacts 
shall not make on the specified non-operate test. 

5. Unless otherwise specified, the annature shall operate :f'ully on the speci
fied Operate Test. 
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6. Spring tension shall be accurately adjusted in accordance with the Adjust 
Values (current or resistance) and inspected in accordance with the Test 
Values (current or resistance) sho'Wil on the "Reley Adjustment Sheets". 

7. A variation of plus or minus one volt shall be allowed in the voltage 
specified for adjusting and inspecting the relays according to the 
"Adjust" and "Test" resistance values. 

RING-UP AND CUT-OFF RELAY 

A - TENSION SPRING: 

1. The tension spring shall have sufficient tension to cause the Locking 
Lever to slide under the armature of the ring-up reley whenever the 
ring-up reley has raided the back edge of the armature sufficiently to 
clear it. 

B - LOCKING LEVER: 

1. The locking lever shall be free from bind, and shall have not more than 
.oo6" vertical. play. 

2. With the ring-up reley fully operated there shall be perceptible clearance 
between the locking lever and the under flat surface of the armature arm. 

3. With the ring-up relay operated and the cut-off relay at normal the cut-off 
latch of the locking lever shall rest against the cut-off relay armature 
operating arm so that there is a minimum clearance of .032" between the end 
of the cut-off latch and the nearest operating spring of the cut-off relay. 

4. With the cut-off relay held in its operated position {with the armature 
plug taken up away from the locking lever): 

(a) There shall be a clearance of minimum .005" between the end of the 
locking lever arm and the operating arm of the ring-up reley armature. 

(b ) There shall be a minimum of • 010" in the length of the locking lever 
cut-off latch extending above its point of contact with the cut-off 
relay armature operating arm. 

5, When the ring-up reley is in its operated position, {held operated 
mechanically not electrically) aJ.l nonnaJ.ly closed contacts must be 
opened, and aJ.l normally open contacts must be closed. 

C - UJBRICATION: 

l. Apply one drop of spindle oil {See Specification 5231) to the following 
parts of the locking lever: 

(a) That part which rests against the side of the cut-off armature. 

NOTE: 

RETYPED BY:mvr 

A drop of oil shaJ.l be considered to be that amount adhering 
to a piece of =/f2.2 B&S gauge bare tinned copper wire when it 
is dipped 1/2" into the lubricant and withdrawn quickly. 
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A - GENERAL: 

STANDARD .ADJUSTMENT 
roR 

DETREL RELAYS 
"A-782 

1. Detrel relays ahall meet the requirements specified in A-100 which 
are applicable. 

! - ALIGNMENT: 

1. ~elays that are mounted on a conunon mounting plate shall set at 
approximately right angles to the mounting plate. 

c - ARMATURE: 

l. The armature yoke shall be so located that there will be no bind 
in the armature and not more than • Oo6" gap between the armature 
and either surface of the yoke with the armature resting against 
the heelpiece. 

2. The operating a.rm shall normally rest against the back of the 
heelpiece. 

3. The stroke of the armature shall be gauged between the residual 
disc and the coil core with the armature in the normal position. 

4. A variation of plus • 004" or minus • 002" from the specified 
values for stroke adjustment shall be allowed for inspection. 

D - CONTACT SPRINGS: 

1. The two pairs o:f twin contacts shall make or break. within • 002" 
of each other, as judged visually ( .003" :for inspection). 

NOTB:: A pair of contacts consists of one of the contacts 
of a lever spring and one of the contacts of a break. 
or make spring. For example, a make combination 
consists of two pairs of contacts. 

2. Releys shall be gauged between the residual disc and the coil core, 
as specified on the relay adjustment sheet, with the armature 
electrically operated. 

3. A variation of plus .003" or minus .002" from the specified values 
shall be allowed. 

4. Make contacts shall not make on the specified "Non-Operate Test". 

5. The armature shall operate fully on the specified "Operate Test". 
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6. 

7. 

8. 

Spring tension shall be accurately adjusted in accordance with the 
Adjust Values (current or resistance) and inspected in accordance 
with the Test Values (current or resistance) shown below. 

A variation of plus or minus one volt shall be allowed in the 
voltage specified for adjusting and inspecting the relays according 
to the "Ad.just" and "Test" resistance values. 

Coil data: 
Residual data: 
Stroke adjustment: 
Make adJustment: 
Tension adjustment: 

3000 n 
Disc 
.026" 
.016 11 

#42 EC 22,000 TS 
.003" thick 

RESISTANCE CURRENT 
TEST FO.R 50V D.C. IN AMPERES 
FOR ~R-ead~.j~.~~Te~s~t~-+-!!R~e-ad~l--j.,_,,Te_s_t__,. 

0 7200 6300 .0049 .0054 
NO 8400 9500 .0044 .0040 

B - LAMP SPRINGS: 

1. Lamp springs shall be tensioned against the lamp guide with a pressure 
not to exceed 500 grams nor to be less than 200 grams. 

NOTE: This requirement will be deemed met if a lamp with 1/4" 
leads can be readily inserted and removed without damage 
to the leads and is held firmly when in place. 

2. When the lamp is inserted there should be clearance between the make 
spring in the operated position and the side of the lamp. 

JVB:ss 
RETYPED BY: mvr 
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ISSUE: #3 STANDARD ADJUSTMENT 
FOR DATE: 2-28-62 

APPROVALS: A . .?. N. 
TYPE 59 CODEL RELAY JV.J.9. 2·28·'1-

INTRODUCTION 

The Type 59 Codel Relay is a comm.on heelpiece relay group. It consists of one 
heelpiece, four armature assemblies, four coil assemblies and four spring 
combinations. 

Tb.is is a quality assurance specification for inspection purposes and under 
normal circumstances it is not intended that adjustment will be required. 

l - GENERAL: 

l.l These relays shall meet the general requirements specified in A-lOO, 
which are applicable. 

2 - ALIGNMENT: 

2.l Tb.ere shall be a minimum of .OlO" contact separation in the restored 
position, as gauged visually. 

2.2 With the relay operated the contacts shall not be out of alignment 
(gauged visually) by more than l/4 of their base diameter, and shall 
be engaged by not less than 1/2 of their base diameter during some 
part of the stroke. 

3 - ARMATURE: 

3.1 The relay armature shall not bind on its retaining spring or at the 
pivot point. 

4 - SPRINGS: 

4.l Relays shall be gauged between the armature (or residual disc) and 
the core, per the following, with the armature operated electrically 
on nominal voltage f'or ten seconds minimum. Al.L contacts of a relay 
shall make on .01411 minimum. 

5 - ELECTRICAL REQUIREMENTS: 

5.l Relays shall operate fully on Min. 30 V DC or 25 MA. 

5.2 Relays shall release on Min. 3.0 V DC or 2.5 MA. 

5.3 Relays shall hold operate when the voltage is reduced to 8 V DC Max. 
or 6.6 MA. 

I AUTOMATIC .. ELECTRIC I I SHEET 1 OF 2 I A-783 
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5.-4 When checking release and hold voltage or current energize the relay with 
nominal operate voltage and reduce by means of voltage divider or series 
resistance to specified level. 

5,5 The adjustment below shall be used to check operate, hold and release 
requirements when resistance box or current flow test set is employed. 

COIL D-284~72-A 
:/h-1200 n 

12. 500 

DWH:mvr 
RETYPED BY:mvr 

TS 

I AUTOMATIC. ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

://:40 

TEST· RESIS. AT 50V. L;U.ltH •:NT 
FOR READJ. TEST 

r-f 
g 
C\I . 
~ 

0 000 
H 6400 
R 18800 

0 ... OPERATE 
H - HOLD 
R - RELEASE. 

READJ. TEST 
.025 
.0066 
.0025 

SHEET 2 OF 2 

AMr-'~. TURNS 

READJ. TEST 
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FOR 

TIPS 24 AID 51 DUIS 

DTRODUCf IOI 

The dial ie a mnual}T operated iapulee pnerating •chani• uaed at all nb
acriber• •tationa of an Automatic Exchange t.o eend electrical pal.a•• to the 
exchange fO» purposes ot operating the s1dtching equipaent. There are two 
comaon types of d:ia.ls in general u•, dela7ed illpll.H dials and ncm-del.q9Ci 
impulse diala. en delqed illpulae dial.a a caa engage• t.he illpulee springs 
and provides tor an appreciable intern.l of till• to elapse bAween the la•t 
impulse ot a digit and th• cmpletion ot the return mOY•ent ot the dial. 
This allows aple time tor the nitcbing equipment. to operate betore the 
next digit is dialed. ~ non-dela1'9d illpulee dial.a, thia feature 1• abaent. 
The non-delqed illpulse dials are used where hunting time 11 not; involved in 
the switching aquiJaent and where the shunt apringa are required to return to 
nonal. before the impulse springs. 

The dial consist.a or the follow:l.ng basic parts; number plate, finger plate, 
finger stop, mounting plate, impulse cam., iapulae sprin& aaamhl.7, lh'81t caa 
asambJ.71 shunt spring aaaembl.71 governor as ... bJ.7, helical reatcring apringt 
and ratchet drin aaseabJ.7. For the strowger Aut.cmat1o Toll Ticket.ing {SATTJ 
dial, an extra ca and spring as .. blT are used. 

The nUJRber plate ccntains the mmerala "l" through 110" and in ao• instances 
the letters of the alphabet. The maber plate is attached t.o the llOUDting 
plate bJ' aeans ot a spring clip and can eaai.17 be removed, after the tinger 
plate has been d.tached, tor ace••• to the pawl and ratchet •chani•• 

The finger plate contains ten holes equal17 spaced. When the dial i• at normal 
each hole is located over one of the nuaerals on the number plate. The finger 
plate increases the tension ot the helical restoring spring a• it is operated. 
'l'be finger plate is operated b7 inaert.ing the index finger into one ot the ten 
holes, corresponding to the digit to be dialed, pul.llng the finger plate in a 
cloclariae direction until the finger strikes the tinger atop am then reaorl.ng 
the finger. The tinger plate due to the tenaic:m of the restoring spring returns 
in a counter clockwise directioa am causes the impulse caa to operate and send 
out a mmber ot illpul.Ma corresponding to the digit dialed. The dial caret i• 
attached to the tinger plate bJ' we ot an escutcheon ring and uaa•ll7 contain• 
the telephone DUJlber ot the subscriber•• at.atian. 

The tinger atop i• a metal projection that extends ewer the surface ot the finger 
plate and stops the finger, during dialing, to ensure that the t~er plate will 
al~s be dialed to the same position. 

The JIOUDting plate ia a aballow •tal cup to which all ot the dial parts are 
attached and llhich proYides a aeans ot mounting the dial to the telephone 
instruaent. 

The impul•e caa is a two lobed phenolic cam llhich actuates the •in iapul.M 8J)ring 
and ia driven b7 the main drive gear when the finger plate 1a returning t.o DOl'llal. 
The cam does not operate llllen the finger plate is being operated because the drive 
pawl does not mgage the ratchet of the main drive gear nil the thger plate 
begine to restore. 

AUTOMATIC lllClllC CXJWMff ~ .... ------------11------~!'!"--I I • I CHI. 
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The iJlpulse spring &88embly consists ot two contact springs and a backstop. The 
termed spring is actuated by the impulse cam, and sends electrical pulses over the 
telephone line to the switching equipment. On delayed impulse dials the secondary 
or middle spring has a small butter that is engaged by the impulse shorting ann on 
the shunting cam. 

'nle shunt 1pri s are nonnally placed on the dial to shunt out the receiver and 
transmitter dur ng the pulsing period. The shunt springs are held t>pen by the 
sbunt cam when he linger plate is at normal. As soon as the linger plate is 
moved ott norma the shunt cam causes the contacts to close and they rap.in closed 
ui*il the tinge plate again returns to normal. 

'l'he shunting c is a two lct9ed brass cam mounted on the end of the main dial shaft. 
One lobe ot the cam actuates the shunt springs the other lobe, on delayed impulse 
dials only, mov s the impulse springs away from the impulse eam atter the last pUlse 
to give a time ela7 between the last pulse of one digit and the first pulse of tne 
next digit. On non-delayed impulse dials the impulse shunting lobe is removed. 

P'or the SA'rl' di , a brass cam plate is mounted on the main dial shaft above the 
shunting cam. one, two, or three lobed phenolic cam is .fastened to the cam plate 
b7 ...... .r a . art and nut. 

The extra SATl' 
a back spring 
spring and is s 
plate is moved 
the pulse spr 

pring assembly has tour springs. The armature spring rests against 
en the finger plate is at normal. A pawl is hinged on the armature 
eadied by a pawl spring. The pawl is pushed aside when the finger 
tt normal, but operates the armature spring to make contact with 
as the lobes pass the pawl when the finger plate is rel•aecl. 

The dial gove r maintains the pulsing speed constant and is or the fiyba.11 fric
tion t1Pe• The gsvernor is accessible trom the rear ot the dial. The go•ernor 
tlyballs are on the ends ot metal wings attached \o a worm that is driven by a wonn 
wheel on the se cam shatt. The governor operates onl.y duriing the pulsing 
period. 

The helical res oring spring attached to the finger plate shaft furnishes the power 
to operate the ial during the pulsing period. 

The ratchet dri e meehanism consists of a pawl and a ratchet gear attached to the 
main dr1Te gear As the finger plate is operated the pawl clicks over the ratchet 
~eeth and the pulse cam and governor remain at rest. As soon as the finger plate 
is released and begins to restore the pawl engages one of the ratchet teeth and sets 
the dial mecha sm intG> motion. A spring in the center of the pawl reduces the 
noise of the pa l clicking over the ratchet teeth and absorbs some of the shock as 
the tinger plat is released. 

On dials using he friction type pawl silencer the pawl is lifted away trom the 
ratchet teeth a the dial is moved off normal and does not drop into engag4'!11ent 
with the ratchet teeth until the finger plate is released. 

A-805 
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ROUTINE INSPECTION 

Dials a re properly adjusted and lubricated bet ore shi?ftent trom the factory and wi 11 
operate for long periods of time without readjustment. However, minor adjustments 
may be requ.1.red occasionally. The inspection of the dial should be made in the fol
lowing order with readjustments made only as necessary. Where limits of adjustment 
are given, the dial should be inspected with the extreme limiting Yalues and read
justed only it it is fow¥i to be outside these limits. Deviation from nominal values 
is to be exf!cted and is not case for readjustment. 

RATCHET PAWL: Inspect the restoring spring according to Section C-1. In general the 
spring wii! not need readjusting. However, if it should need adjusting, increase or 
decrease the tension by removing the spring and then remounting it with the lower 
end engaging the hook back or, or in front o! the preViously used hook as the case 
may be. 

IMPULSE SPRINGS: Inspect and adjust the impulse springs as per Sections B-1 and B-.3. 
On Type 241 dials inspect and adjust the middle impulse spring as per section B-2. 

Inspect and adjust if necessary the contact separation and clearance between cam and 
tip of main impulse spring. See Section B-4. This adjust.Mnt consists of bending 
the heavy stop spring. 

Inspect and adjust if necessary the impulse shorting arm. - sections B-5 and B-6. 
This adjustment consists of bending the impulse shorting arm. 

Inspect and adjust. the timing of the shorted impulse - section B-7 

SHUNT SPRINGS1 Inspect and adjust the shunt eprings per Section D. 

Inspect and adjust if necessary the spring tensions and contact separation. See 
Sections D-1 and D-2. 

Inspect and adjust 1! necessary the sprin1 gauging. See Sections D-3 and D-4. 

Inspect and adjust it necessary the shunt cam alignment. see Section D-S. 

GOVERNOR: Inspect and adjust the governor. - Sections E-1 and E-2. Adjust the speed 
of the dial. - Section E-J. This adjustment is made by bending the governor wings so 
the flyball weights will bear against the governor cup with sufficient pressure to 
maintain the correct dial speed. 

OPERATION: Check the dial for binds according to the note in Section 0-1. 

LUBRICATION: During manufacture and whenever reassembling dials, lubrication should 
be per!'ormed as per Section H. 

The lubrication procedure on Fig. 10, should be ueed tor maintenance purposes when 
the governor and gears are not removed. 

!Excessive oil should not be permitted to remain on any surface as it tends to collect 
~int and dust. 

VARIABLE FEATURES: Dials having special features should be adjusted according to the 
requirements under Section J • 

AUTOMATIC ELECTRIC CO""AH'f 
CHICAGO, U.S.A. 
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SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The dial shall meet the general requirements specified in A-lOOwhich are 
applicable. 

2. The finger plate shall not bind on thr finger stop. 

3. The number plate shall be clean and shall not be broken or excessively crack
ed or marred. 

B - IMPULSE SPRINGSt 

1. When not engaged by the impulse shorting arm, the middle impulse spring shall 
rest firmly against the heavy stop spring from its own tension except on 
Type 24X dials. (See Fig. 2). 

2. The middle impulse spring on Type 24X dials shall be tensioned 20 to 40 grams 
against the heavy spring. 

3. With the finger plate off normal and the tip of the main impulse spring oppo
site a low side of the cam, the ma.in impulse spring shall rest against the 
contact ot the middle spring with a pressure of 40 grams % 10 grams. 
(See Fig. l). 

4. With the finger plate ott normal and the tip of the main impulse spring oppo
site a low side ot the cam, the heavy stop spring shall hold the middle and 
main impulse springs so as to make the separation between the main impulse 
spring and a low side of the impulse cam approximately the same as the space 
between contacts when the main impulse spring is resting against the high 
side of cam. 

Note: The above adjustment is considered as having been met if with the 
finger plate otf normal and the tip of the main impulse spring oppo
site the low side of the cam clockwise from the locating hole the sep.. 
aratlon between the spring tip and the cam is .01.5• .t .002• and, if 
with the finger plate off normal and the main impulse spring resting 
against the high side of the cam. adjacent to the locating hole, the 
contact separation is .015• ~ .00)". (See Figs. l & 2) • 

.5. When an impulse shorting arm is used, the highest point ot the middle impulse 
spring buffer shall engage the contacting portion of the arm (See Fig. 8). 

6. The shorting arm, when used, shall cause the main impulse spring to clear the 
cam at the leading edge by not less than .01S•, nor more than .OJO" during 
the shorting pulse. The clearance at any other point on the cam shall not 
exceed .04.5• (gauged visually). (Sae Fig. 5). 

7. The impulse shorting arm shall not cause the middle impulse spring to move 
ta1ay from the heavy stop spring until after the completion of the last pulse 
sent out. Take up pl.&7 in the impulse cam by pressing it clockwise While 
releasing the finger plate. 

C - RESTORING SPRINGSa 

l. The restoring sprilli shall have one to one and a halt turns tension with the 
dial at normal. 

A-805 
DI. I CHIC. 
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D - SHUNT SPRINGS: 

l. Shunt springs shall be adjusted so that the7 will have a minimum of .01S• 
follow before breaking contact. (gauged visually) (Sae Fig. 8). 

2. Contact separation tor shunt springs, when the dial is in either the normal 
or otf normal position, shall be from .01S• to .030"• (See Fig. 8). 

It the shunt spring assembly has tour or more springs and includes 3 
springs which make common contaet when the dial is ott normal, contact 
separation for shunt springs when the dial is in the oft-normal posi
tion shall be maxilllWll .oso•. 

3. The ll8:in spring of a brea"-'rake combination shall break contact from its 
back contact before J1ald.ng contact at its front contact. 

toter This requirelllent also applies to ) springs of a. tour-spring combi:n
----- ation when the operating spring opens a back contact & closes a make 

contact. 
4. When there are two break contacts (normally open) in the shunt spring assem

bly, springs 1 and 2 shall break contact before springs 3 and 4 break cont.ac1 
There shall not be more than perceptible clearance (it any) between the blah
ing of spring 4 and spring 2. 

S. The shunt spring operating cam width shall be aligned within the width ot tbll 
butter on the operating shunt spring in the normal position with respect '8 
shaft end play. (see Fig. 8). 

Note: - Alignment shall be such that contact gap is min •• 005" when dial 
finger plate is pulled out when at normal. 

E - GOVERNOR: 

1. There shall be perceptible end play in the governor rut this end play shall 
not exceed .010". 

~. The governor wings shall be formed so that the butters are approximately 
equidistant from the worm shaft. 

). The dial shall be adjusted for speed as follows.(Unless otherwise specified). 
(a) During manufacture and readjustment adjust the dial to operate at not 

less than nine nor more than eleven impulses per second. 
(b) For maintenance inspection the dial shall operate at not less than eight 

nor more than twelve impulses per second. 

F - RATCHET PAWLs 

l. With the dial at normal tha pawl shall rest against its stop so as to give 
minimum .00811 , maximum .030" clearance between the shaft stop arm and its 
associated stop. ON SATT DIALS, the maximum clearance shall be .020". 

AUTOMATIC ELECTllC COMPANY 
CHICAGO, U.5.A. 
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2. When the friction type pawl silencer introduce.d in 1951 is used, the 
toll011ing additional requirements shall be met. 
(a) There shall be perceptible clearance between the pawl spring anchor hole 

extension and the finger stop when the pawl silencer is held in engage
ment with the pawl tip as the pawl plate is moved of! normal. 

(b) There shall be perceptible clearance between the tip of t.he pnl and the 
ratchet teeth when the pawl is engaged with the friction tTP& pawl sil
encer during the wind•up. 

G .. OPERATION: 

1. The dial shall operate freely as it restores from the tenth digit to normal 
when retarded slCMly by hand. 

H - LUBRICATION FOR MANUFACTURE OR WHEN REASSEMBLING DIALs 

1. .lll parts assembled in dial shall be tree from dirt, dust, metallic chipe, or 
toreign particles of any kind. 

2. When assembling the dial, the following parts shall be lubricated with the 
specified amount of low temperature dial lubricant, Specification !)660. 

Note: - A dip of oil shall be considered to be the amount retained in a #4 
Artists Sable Rigger brush after being dipped in the lubricant to a 
3pth of 3/8• and then scraped on the edge of the container to remove 
surplus oil. There should not be sufficient lubricant adhering to 
the brush to form a drop at the end of the bristles. 

(a) Brush one dip or lubricant evenly over the worm and both ends of the 
worm shaft at t.he bearings. Brush a small amount on the worm shaft 
between the governor wings and on each governor fiber buffer. 

(b) Before assembling the worm shaft to the dial, brush a small amount. of 
lubricant into the bearing hole in the governor cup and the screw bear
ing. 

( c) Apply a small amount of lubricant to the edge of the cam and to the 
fiber spring buffers • 

.!2!!.!. Do not apply lubricant to hard rubber buffers. 

(d) Brush one dip of lubricant over the main par wheel bearing and t.op or 
fiber washers before assembling the gear. 

(e) Brush one dip of lubricant evenly over the entire surface of the pinion 
shaft before assembling the finger stop. 

(f) After assembling the main gear, brush one dip of lubricant evenly over 
the ratchet teeth and the top o! the gear and bearing. 

(g) Distribute one dip of lubricant evenly between the pinion shaft bearing 
in the finger stop and the pinion shaft bearing on the governor side ot 
the base after the finger stop is assembled. 

(h) Brush one dip of lubricant evenly over at least one third of the main 
gear teeth. 

AUTOMATIC ELECTRIC COMPANY 
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(i) on dials using the spring type pawl silencer; brush one dip ot lubricant 
evenly over the pawl plate shaft and fiber washers, be!ore assembliog 
tbe pawl plate aseeably 1io the dial. 

(j} 

On dials using the friction t1P8 pal silencer, appl7 lubricant sparing
ly to both sides or the lift washer before as•ably• After ae ... bl.7 
brush one dip ot lubricant eTenl.y over the pal plate sbatt. and the ex
posed side or the fiber washer. 

ll0'1'E s During reasseably brush also one dip of lubricant between tbe 
- head ot the pawl bearing pin and the pawl and between the pawl 

and the pawl plate, am on the tip o! the pal. 

During -.nuf'acture the pawl bearing hole is dipped in lubricant 
before being assembled to the pawl plate. 

Brush one clip ot lubricant evenl7 over the expo•d port.ion of the main 
bearing on the governor side ot the base before assabllng the spring. 

(k) Brush one dip of lubricant between coils or the spring before assemblint 
on the dial. 

(1) See special require•nt in J-9 (m) for the SATT dial. 

3. Dial should be allOll'ed 1io stand a short t.ime to pend t the lubricant '° 
spread before being operated (when practicable). 

4. Excessive oil shall not be allOll'ed to remain on any sur.face. 

J - VAIWBLE FEATURES: 

1. Delayed Impilse - Two Wire Type: This is the standard t7P8 dial ueing and 
impulse shorting arm and a two lobe ca11 which shall be set so that., with the 
dial at normal, the ti~ of the main iapilse spring is approximately equall7 
distant. from either high side or the cam. 

2. Bon-Delayed Iapilse-Hormall.y Open: This t7P8 dial employs a two lobe caa 
which shall be set so that with the dial at normal the tip of the main im
pulse spring shall rest on a high side of the caa at a point such that it 
passes over approximately 2/3 o.f the high side or the cam before coming to 
rest. 
(a) Shunt springs #1 and #2 shall not open until the impulae springs have 

opened after the la.st impulse. 

3. Non-Delayed Impulse-Normally Closed: This dial eaplo7s a two lobe caa which 
must be rotated slightly counter-clockwise froa the normal position but shalJ 
be set so that, with the finger plate at normal, the tip of the main impulse 
spring shall clear the cam a minimum of .oo,Sn. 

(a) The shunt springs shall not open until the impulse springs have closed 
after the last iapilse. 

4. 1r .E.Co. Selector Supervisory System - This is a non•delaJed impulse type and 
eaplo7s a singl.e lobe cam which shall be set so that with the finger plate at 
normal the tip ot the main 1ap11lse spring rests either in line with the 
center or the low side or on the center of the high 81.de. 
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5. Three Wire Delayed Impulse-Normally open.: This dial em.ploys an impulse 
shorting arm and a two lobe 2 to 1 ratio cam which shall be set so that, 
with the dial at normal, the tip of the main impulse spring shall rest on 
or opposite a high side of the cam at a point such that it passes over 
approximately 2/3 of the high side of the cam before coming to rest. 

(a) Shunt springs /12 and #3 shall not close until the impulse springs have 
opened a.t'ter the last impulse. 

(b) With the dial at normal, the tip of the main impulse spring may or may 
not rest on a high side of the cam, but the cam, and not the impulse 
shorting arm, shall cause the impulse contacts to break after the last 
impulse. 

(c) Shunt springs shall be so adjusted that, with the dial off normal, only 
springs #1 and #~ are in contact. 

(d) As the dial restores to normal shunt springs Ill and #2, remaining in 
contact, shall move until spring #2 contacts spring #3, after which 
spring #1 shall follow a minimum of .OlS" before breaking contact with 
spring #2. 

(•) Shunt springs /11 and /12 shall break contact before springs 113 and #4 
make contact. 

(f') Follomr for spring #4 after being contacted by spring 113 shall be 
minimum .015". 

(g) Contact separation for shunt springs of this assembly in either the 
normal or operated position shall be minimum .01Sn maximum .060"• 

(h) As the dial returns to normal, just after shunt springs /12 and Ill break 
contact, springs #2 and 113 shall remain in approximately a stationary 
position while the shunt cam moves at least 178" measured on the surf ace 
which contacts the shunt spring buffer. 

6. Two Wire Delayed Im.pulse-Normally Opens This dial employs a special cam 
(H-43736-3) and special impulse springs with large flat contacts. The cam 
shall be set so that with the dial at normal the curved part of the tip of 
the main impulse spring whiah contacts the cam shall pass over approximately 
2/3 of the high side or the cam bef'ore coming to rest. With the dial at 
normal the main impulse spring shall clear the cam. 

(a) Th• shunt springs shall not open until the impulse springs haft opened 
a.t'ter the last impulse. 

(b) ?he iapllse spring contacts when closed shall appear to be in contact 
fer at least 7/8 of their diameter in any direction across the flat !acee 
of the contacts, and shall not be out of alignment more than 1/8 of 
their face diameter. 

7 • Two Wire Non-Delayed 11 Impulse-Normally Closed: This dial employs an 11 
hole finger plate and number plate to match. A 38-1/2% make contact cam is 
used. The cam is set so that, with the dial at normal the tip of the main 

impulse spring is approximately equally distant from either high side of 
the cam. 

A-80$ 
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(a) Shunt springs #1 and #2 shall not open until the impulse springs have 
closed after the last impulse. 

B. Where the shunt spring assembly has S springs using two break contacts 
(3 spgs.) and a make contact. Springs Ill and 12 shall break be! ore /12 and 

113 and springs #2 and #3 shall break before springs #4 and #S makeo 

9. Two modifications o£ the stam.ard dial are used in the SATT systems; these 
are called the Sl'l'T A and SA.TT B dials. The basic di!.t'erences between the 
dials is the relationship between the dial pulses and the spotter p-.ilses. 
Due to this, dil'ferences will be found int he following adjustments. These 
must be !olloued tor the specific dial in order to obtain proper operatrOii:' 

(a) 

(c) 

(d) 

(e) 

(!) 

(g) 

The SA?T dial has an extra cam (one, two or three lobe) and a set ot 
!our springs actuated by the cam. The position of the cam shall be 
checked against the appropriate drawings. Check the position or the 
extra hole in the cam of the type A SATT dial against the appropriate 
drawings. 

The pawl and cam must be aligned so that the pawl does not extend more 
than 1/3 its thickness beyond the cam at the lobes nor more than 1/2 the 
thickness at any part of the cam. (See Fig. 8). 

The edge oft he pawl must be substantially parallel to the edge of the 
cam, aAs the pawl rides over the top of any of the lobes there must be 
no more than perceptible clearance betw&en the pawl and edge of the cam 
(as judged visually). l greater gap at the edges duu to rounded 
corners on the pawl, is permissible. (See Fig. 8). 

The contact gap for the special spring assembly shall be Min. .015" Max. 
.020" with the 'dial at normal. (See Fig. 6). 

The pawl and armature spring assembly should rest against the cam with 
7 to 10 grams pressure measured at the end of the spring with stop 
spring held out of the way. The pawl spring should rest against the 
pawl with 3 to S grams pressure. (See Fig. 6). 

The stop spring is adjusted so that the:re is at least a perceptible 
clearance but not over 000811 between the pawl and cam measured between 
pairs of looes for the 2 or 3 lobe dial and close to lobe for the l lobe 
dial. For the remainder of the cam the pawl may ride the cam as long as 
the clearance is not less than .00811 • (See Figs. J & 4). 

The pulse spring must clear the shunt springs with dial at normal by 
.02011 minimum judged vis.ially. (See Fig. ?). 

(h) The pawl should ride over the cam lobes freely, and not cause the con
tact gap to become less than .00811 at any time as the finger plate is 
moved off normal and rotated fully. ~Vhen the pawl is pushed back com
pletely, it should have no tendency to hook on the pawl spring. 
(See Fig. 4) 

SEC.J-9j rated "Manufacture Discontinued" superseded by J-9n. 
ljT On type A SATT dials only locate the impulse cam slightly clockwise from 

the normal position so that the tip of the main impulse spring is appro
ximately opposite the indentation on the impulse cam. See Fig. 9A. 
Check to see that the requirements of paragraph 13-7 are met. 

AUTOMATIC ELECTRIC COMPANY 
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On T.r.Pe B SATT dials locate the illpul·ae caa 1n the normal position 
(long axia parallel to the impulse •prings). See P'ig. 9B. Check to 
•ee that requirement• of paragraph 'B-7 are aet. 

FIILD lf0l'E1 The special location ot the iapolae ca is necesear,y on 
'f7pe A SlTT dials because acme part;y designations require 
sending a spotter pulse before th• tirat dial illlpulee 'hben 
the digit •211 is dialed. '1'Jpe B SATT dials haYe no such 
requllwaent1 ... a digit 110• 1a al'Wa1'• dlal.ed to obtain the 
put;y identification. Prior to Janu&17 1955, T;ype B SA'M' 
dials were manufactured with the special cam location. 

en UJT SATT dial• in services 
(1) Do not change poaitian ot the iapulae caa unless 

required b;y operating ditticultiea. 
(2) It the iapulse caa is lllOYed under the aboft can

ditiona readjust the spotter cu tor proper 
qnchrcnization. 

SEC.J-9k Rated "Manufacture Discontinued" superseded b;y J-9p. 

(k) Locate the caa ao that the p&\lrl is not moved radiall.;y, but 1a cloae to 
(touching to .005") &DT one ot the lobes at the mment that the impulae 
apringa just -.Jee contact. Take up the pla;y in the impulse caa b;y press
ing it cl.oclndee while releasing the dial. 

It the adjuataent is properl.;y Jl&de, the impulsing ccntact1 will close 
betore and open art.er the special contacts ldlen the finger plate is 
released alowl.;y. Take up pla;y in the impulse cam b;y praising it clock
wise while releasing tinger plate. An electrical. check should lhow no 
aore than a alight OYerlap when the dial is operated at nol'llLl speed. 

(1) en all SA.'rl' diala, ~ apringa one and two ot the •hunt spring• mq 
open before the last spotting pul•• ia campleted. Siring• two and three 
ot the lhunt spring• au.at make (judged vieuall1') when the finger plate 
ia aaved ott noral. until the pawl touches the first lobe. Contact 
aeparaticn ot eprings two and three ot the lbunt springs with the dial 
at norul. shall be .015" to .030" (contact separation 1181' be reduced 
to .010" ld.n. it neceaaa17 to •et this requir•ent). lteep teneicns 
ot the lh~ springs tevarcl the miniawn value to avoid onrloading ot 
the restoring spring ot the dial. 

(m) llban lubricating, add oil to edge ot new cu and betwetn pin and bu•h-
1.ng ot the pawl and arature asseab]1'. Use one dip tor both. Wipe ott 
uces• oil. 

(n) <kl Tfpe A SATT di.ala onl.;y, locate the impulse caa alightJ.7 clockwise 
trcm. the nol'll&l. positian so that the "V" form ot the tip o.t the •in 
impulse spring 1a aligned with the index -.rk on the iJlpulse caa with
in .005", gauged rlsuall.;y. Check to see that requirement B-7 ie met. 

<kl Type B SA'rl' dials locate the impalae cam in the nor-.1 position 
(long axis parallel to the impulae springs). See Fig. 9B. Qieck to 
aee that requir .. ent1 ot paragraph B-7 are met. 
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FIILD IO?Ea 1'be special locatian of the illpulse c• i• neee••U7 on 
TJpe l Sl'l'T di.tls, because seime part1 designation• l"equire 
HnHng a mpott.el" pulse before the tiret dial impulse when 
the dilit "2" i• dialed. Type B SAn' dial.a have no such 
requil"•entl &I & digit non ia alwa7e dialed to obtain 
the part;7 identificatian. Prior to JanU&r7 1955, Type B 
SA.ft di&le vve manutact.ured with the special cam location. 

<kl urr SA.TT dial• in ••rvices · 
(1) Do not change po11t1on ot tbl illpul.se ca111 

unl•H requil"ecl b7 operating ditticultiea. 

(2) It the illpulae calft ie aoved under the ab09'e 
conditions readjuat the spotter cam tor 
propel" synchrarl.zatim. 

(p) The spotter caa shall be adjusted to just close the spotter springs 
on the 11 lobe wbea the tol'lled tip ot the impulse spring ie opposite 
the index •rk cm the impulsing C&ll (it the dial do• not have a Ill 
lobe,uae the next available lobe). Fol" inspection,, the tip ot the 
impulse spring ahwl.d be aligned within .010" ot t.he index :mark aa 
the spotter springs close on &07 lobe while the dial restores with 
the wcem gear retal"ded b7 hand. It the adjustaent ie properJ.7 ma<i•, 
the illpllaing contact wlll alWBT• cloee before the spotter contacts. 
An electrical check should ahow no more than .012 second• "lagging" 
OYerlap on anr •potter pulse when the dial ie restored at normal .,. ... 

DWlhLS 
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roa SAT'l" DlilS OILY 

MUKTEIAICE LUBIUClTIGN CBlRT FOR DIALS 

FIG.10 
IDI TEKPBRATURE DJBRICAIT (SPEC. 5660 ISSUBt 2 
OR UTER) SHALL .IE 1PPLIID AS FOLLOIS. 
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2. DISTRillJTE ONE DIP TO 1HE GOVERNOR SHAFT IEAR
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5'TANDARD ADJUSTMENT 
FOR 

TYPE 24 AND 51 DIALS 

INTRODUCTION 

The dial is a manualq operated impulse generating mechanism used at all sub
scribers stations of an Automatic Exchange to send electrical pulses to the 
exchange tor purposes of operating the switching equipnent. There are two 
CCDnon types ot dials in general use, delayed impulse dials and. non-delayed 
impulse dials. en delayed impulse dials a cam engages the impulse springs 

. and provides for an appreciable interval of time to elapse between the last 
impulse of a digit and th• canpletion of the return J!lOVement ot the dial. 
This allows ample time tor the •Witching equipment to operate before the 
next digit is dialed. ~ non-delayed impulse dials, this feature is absent. 
The non-delqed impulse d:tal1 are used where hunting time is not involved in 
the ewitching equii:-mt and where the shunt springs are req11ired to return to 
nozsl. before the impulse springs. 

The dial consists ot the following basic parts; number plate, tinger plate, 
finger atop, moUnting plate, impulse cam, impulse spring assembly, shunt cam 
aesllJlbq, shunt spring asaembq, governor ass•bq, helical restoring spring 
and ratchet drive aas•bl7. For the Strowger Aut;caatic Toll Ticketing (SATT5 
dial, an extra cam and spring aseaabq are used. 

The number plate contains the numerals "111 through "0" and in some instances 
the letters ot the alphabet. The number plate is attached to the mounting 
plate by means of a spring clip and can eas111' be removed, aft.er the finger 
plate has been detached, tor access to the pawl and ratchet mechanism. 

The finger plate contains ten boles equally spaced. When the dial is at normal 
each hole is located OYer one ot the numerals on the number plate. The finger 
plate increases the tension of the helical restoring spring as it is operated. 
Tb• finger plate is operated by inserting the index finger into one ot the "ten 
hol••• corresponding to the digit to be dialed,· pulling the finger plate .in a 
clockwise direction until the finger strikes the .finger stop ard then removing 
the finger. The finger plate due to tl'&a tension ot the restoring spring retums 
1n a counter cloclcw1se direction and causes the impulse cam to operate and send 
out a mmber of impulses corresponding to the digit dialed. The dial card is 
attached to the finger plate by means ot an escutcheon ring and usual11' contains 
the telephone number of the subscribers t station. ?~ 

TtJe .ftnler stap is a metal projectic:m that extends over the surface of the .ringer 
plate and •tops the finger, dUr:l.ng dialing, to ensur~ that the finger plate will 
a1W81"S be dialed to the same position. 

The aounting plate is a shallow metal cup to which all of the dial parts· are 
attached and which provides a means of mounting the dial to the telephone 
inatl"Ullent. . 

Th• impul•• cam is a two lobed phenolic cam I ~ich actuates the main impul~e spring ' 
and ia dr1Ten by the main drive gear when the ·tµiger plate is returning to normal. 
The cam doea not operate when the finger plate l'B being operated because the drive , 
pawl does not engage t.be i-atcnet ot the main drive gear urt.il the ~er plate 
begins to restore. 

Ir 
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The impulse spring.assembly consists of two contact springs and a backstop. The 
formed spring is actuated by the impulse cam, and sends electrical pulses over the. 
telephone .line to the switching equipment. On delayed impulse dial~ the secondary 
or middle spring has a small buffer that is engaged by the impulse shorting ann on 
the shunting cam. 

The-shunt springs are normally placed on the dial to shunt out the receiver and 
transinitter ~uring the pulsing period. The shunt springs are held bpen by the 
shunt cam when the finger plate is at normal. As soon as the finge;r-p~ate is 

~ moved oft no:nnal the shunt cam causes the contacts to close and they r•in closed 
until the finger plate again returns to normal • 

.. 
'l'he shunting cam is a two lobed brass cam mounted on the end of the main di~ shaft. 
One lobe of the cam actuates the shunt springs the other lobe, on delayed imphlse 
dials only, moves the impulse springs away from the impulse cam after the last Ptµse 
to give a time delay between the last pulse of one digit and the first pulse of the 
next digit. On non-delayed impulse dials the impulse shunting lobe is removed. 

· For the SATT dial, a brass cam plate is mounted on the main dial shaft above the 
shunting cam. A one, two, or three lobed phenolic cam is fastened to the cam plate 
·br meena ot a. tb.re&~ :abaft and nut. 

The extra SATT spring assembly has four springs. The armature spring rests against 
a back spring when the finger plate is at normal. A .pawl is hinged on the annature 

,spring and is st.eadied by a pawl spring. The pawl is pushed aside when the finger 
plate is moved off no~l, but operates the armature spring to make contact with 
the pulse spring as the lobes pass the pawl when the finger plate is released. 

The dial governor maintains the pulsing speed constant and is of .the flyball fric
tion type. The governor is accessible from the rear of the dial. The governor 
flyballs are on the ends of metal wings attached to a worm that is driven by a worm 
wheel on the impulse cam shaft. The governor operates only during the pulsing 
period. 

The helicil restoring spring attached to the finger plate shaft furnishes the p0wer 
to operate the dial during the pulsing period. 

The ratchet drive mechanism consists of a pawl and a ratchet gear attached to the 
ma.in drive gear. As the finger plate is operated the pawl clicks over the ratchet 
teeth and the impulse cam and governor remain at rest. As soon as the finger plate· 
is rel.eased and begins to· restore the pawl engages one of the ratchet teeth and sets 
the dial mechanism into motion. A spring in the center of the pawl reduces the 
noise of the pawl clicking over the ratchet teeth and absorbs some of the shock as 
the finger plate is released. 

On dials using the friction type pawl silencer the pawl is lifted away from the 
ratchet teeth as the dial is moved off nonnal and does not drop into engagement 
with the ratchet teeth until the finger plate is released • 
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ROUTINE INSPECTION 

Dials a re properly adjusted and lubricated before shipment from the factory anli will 
operate tor long periods or··time without readjustment. However, minor adjustments 
may be required occaaionaily. The inspection ot the dial should be made in the tol

"'ftm;i~WM lowing order with readjustln8nts made only as necessary. Where limits of adjustment 
are given, the dial should be inspected with the extreme limiting values and read

-----• justed only it it is found to be outside these limits. Deviation from nominal values 
3-19-57 11 to be expected and is not cnae tor readjustment.-
ISSUE~~· 

RATCHET PAWL: Inspect the restoring spring according to Section C-1. In general the 
spring will not need readjusting. However; it it should need adjuSting, increase or 

1 - 29-59 ,~·.;· decrease the tension by removing the spring and ·then remounting it with the lower 
ISSUE:#3l end engaging the hook back of, or in front of the preViousl.y used hook as the case 

------11 may be. 
-20-59 .;;... 

, ISSUE:#32 PULSE SPRINGS: Inspect and a,dJust the impulse springs as per Sect:i.ons B-1 and B-3. 
On . Type 21iX dials inspect and adjust the midc:U.e impulse spring as per section B-2·. 

I 

Inspect and adjust it necessary the contact separation and clearance between cam and 
tip of main impulse spring. See Section B-4. This adjustment consists of bending 
the heavy stop spring. 

Inspect and adjust it necessary the impulse shorting arm. - sections B-5 and B-6. 
This adjustment consists of bending the impulse shorting arm. 

I 
Inspect and adjust. the timing of the shorted impulse - section B-7 

SHUNT SPRIBGSr Inspect anc;l adjust the shunt springs per Section D. 

Inspect and adjust if necessary the spring tensions and contact separation. See 
Sections D-1 and D-2. 

Inspect and adjust i.t necessary the spring gauging. See Sections D-3 and D-4. 

Inspect and adjust it necessary the shunt cam alignment. See Section n-S. 
GOVERNOR: Inspect and adjust the governor. - Sections E-1 and E-2. Adjust the. speed 
of the dial. - Section E-3. This adjustment is made by bending the governor wings so 
the .tlyball weights will bear against the governor cup with sufficient pressure to 
maintain the correct dial speed. · · 

OPERATION: Check the. dial for binds according to the note in Section G-1. 

LUBRICATION: During manutacture and whenever reassembling dials, lubrication .should 
per orme as per Section H. · · 

The lubrication procedure on Fig. 10, should be used tor mainten911ce purposes when 
the governor and gears are not removed. 

cessive oil should not be permitted to remain on any surface as it tends to collect 
lint and dust. 

VARIABLE FEATURES: Dials having special features should be adjusted according to t~. :. i.,·.· 
requirements under Section J • .... · 

\~ • ,·. ..: . i 

. . ' 
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SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. The diaJ. shaJ.l meet the generaJ. requirements specified in A-100 which are 
applicable. 

2. The finger plate shall not bind on the finger stop. 

3. The number plate shaJ.l be clean a.nd shall not be broken or excessively 
cracked or marred. 

B - IMPULSE SPRINGS: 

1. 

2. 

3. 

When no-t;. engaged by the impulse shorting arm, the middle impulse spring 
shaJ.l rest firmly against the heavy stop spring from its own tension except 
on T,ype·24X dials. (See Fig. 2J 

The middle impulse spring on Type 24X dials shall be tensioned 20 to 40 
grams against the heavy spring. 

With the finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam, the main impulse spring shall rest against 
the contact of the middle spring with a pressure of 40 grams ± 10 grams. 
(See Fig. 1.). 

4. With the finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam, the heavy stop spring shall hold the middle 
and main impulse springs so as to make the separation between the main 
impul'se ·spring and a. low side of the impulse cam approximately the same as 
the space between contacts when the ma.in impulse spring is resting against 
the high side of cam. 
NOTE: The above adjustment is considered as having been met if with the 

finger plate off normal and the tip of the main impulse spring ' 
opposite the low side of the cam clockwise from the locating hole ~ 

the separation between the spring tip and the cam is .015" ± .002" 
and, if with the finger plate off normal and the main impulse 
spring resting against the high side of the cam adjacent to the 
locating hole, the contact separation is .015" ± .00311 • 

(See Figs •. 1 & 2). 

5. When an impulse shorting arm is used, the highest point of the middle 
impulse spring buffer shall engage the contacting portion of the arm 
(See Fig. 8). 

6. The shorting ·arm, when used, shall cause the main impulse spring to clear 
the cam at the leading edge by not less than .015", nor more than .03011 

during the shorting pulse. The clearance at any other point on the cam 
shaJ.l not exceed • 045" (gauged visually). (See Fig. 5). 

7. The impulse shorting arm shaJ.l not cause the middle impulse spring to move 
awa:y from the heavy stop spring until a~er the completion of the last 
pulse sent out. Take up pla:y in the impulse cam by pressing it clock.wise 
while releasing the finger plate. 

8. Clearance between the impulse spring shorting arm and the shunt spring 
buffer shall be .005" minimum during windup as gauged visuaJ.ly. 

C -.RESTORING SPRINGS: 

1. The restoring spring· shall have one to one and a haJ.f turns tension with 
the dial at normal. 
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D - SHUNT SPRINGS: 

l. Shunt springs shall be ad.justed so that they will have a minimum ot • 015w 
follow before breaking contact (gauged visually) (See Fig. a). 

2. Contact separation for shunt springs, when the dial is in either the no:rmal. 
or off normal position, shall be from .015 11 to .030". (See Fig: 8). 

3. 

4a. 

b. 

5. 

~ If the shunt spring assembly has four or more springs and includes 
3 springs which make common contact when the dial is off normal, 
contact separation for shunt springs when the dial is in the ott
normal position shall be maximum .050 11 • 

The main spring of a break-make combination shall break contact from 1ta 
back contact before ma.king contact at its front contact. 
~ This requirement also applies to 3 springs of a four-spring 

combination when the operating spring opens a back contact and 
closes a make contact. 

When there are two break contacts (normally open) in the shunt spring 
assembly, springs 1 and 2 shall break contact before springs 3 and 4 break 
contact. There shall not be more than perceptible clearance (if any) 
between the bushing of spring 4 and spring 2. 

In shunt spring assemblies having four or five springs, with the dial oft 
normal, there shall be no more than perceptible movement of the number 
one spring, due to the tension of the outside buffer spring against the 
inside buffer spring. 

The shunt spring operating cam width shall be aligned within the width o~ 
the buffer on the operating shunt spring in the normal position with 
respect to sha~ end play. (See Fig. 8). 
NOTE: Alignment shall be such that contact gap is min •. 005 11 when 

dial finger plate is pulled out when at normal. 

6. Clearance between the shunt spring operating cam and the impul.se sprina 
buffer shall be • 005 11 minimum during windup (gauged visually). 

E - GOVERNOR: 

l. There shall be perceptible end play in the governor but this end pl~ 
shall not exceed .00811 • 

2. The governor wings shall be formed so that the buffers are approximate:l1' 
equidistant from the worm sha~. 

3. The dial shall be ad.justed for speed as follows. (Unless otherwise 
specified). 
(a) During manufacture and readjustment adjust the dial to operate at 

not less than nine nor more than eleven impulses per second. 
(b) For maintenance inspection the dial shall operate at not less than 

eight nor more than twelve impulses per second. 

F - RATCHET PAWL: 

l. With the dial at normal the pawl shall rest against its stop so as to 
give minimum .008",- maximum .030 11 clearance between the she.ft stop am 
and its associated stop. ON SATT DIALS, the maximum clearance shall 
be . 020". 
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2. When the friction. type pawl silencer introduc.ad in 1951 is used, the 
following.additional requirements shall be met. 
(a) There shall be perceptible clearance between the pawl spring anchor hr 

extension and the finger stop when the pawl silencer is held in engag~ 
,)· ment with the pawl tip as the pawl plate is moved off normal. 

(b) There shall be perceptible clearance between the tip of the pawl and the 
ratchet teeth when the pawl is .engaged with the friction type pawl sil
encer during the wind•up. 

G - OPERATION: 

l. The dial shall operate freely as it restores from the tenth digit to normal 
.. when retarded· slowly b' hand. 

H - LUBRICATION FOR MANUFACTURE OR WHEN REASSEMBLING DIAL: 

1. All parts assembled in dial shall be free from dirt, dust, metallic chips, or 
i'oreign particles of any kind. 

2. When assembling tile dial, the .following parts shall be lubricated with the 
specified amount of low temperature dial lubricant, Specification .$660. 

Note: A dip of oil shall be considered to he the amount retained in a #4 
Artists Sable Rigger brush after being dipped in the lubricant to a 
depth of 3/8" and then scraped on the edge of the container to remove 
surplus oil. There should not be sufficient lubricant adhering to 
the brush to form a drop at the end of the bristles. 

(a) Brush one dip of lubricant eYenly over the worm and both ends of the 
worm shaft at the bearings. Brush a small amount on the worm shaft 
between the governor wings and on each governor fiber buffer. 

(b) Before assembling the. worm shaft to the dial, brush a small amount or 
lubricant into the bearing hole in the governor cup and the screw bear
ing. 

(c) · Apply a small amount 01· lubricant to the edge of the cam and to the 
fiber spring butters. 

Rotes Do not apply lubricant to hard rubber buti'ers. 

(d) Brush one dip of lubricant over the main gear wheel bearing and top ot 
fiber washers before assembling the gear. 

(•) Brush one dip of lubricant evenly over the entire surface ot the pinion 
shaft before assembling the finger stop. 

(1') After a,ssembling the, main gear; brush one dip of lubricant evenly over 
the ratchet teeth and the top ot the gear and bearing. 

(g) Distribute one dip of lubricant evenly between the pinion shaft bearing 
in the i'i.Iiger stop and the pinion shaft bearing on the governor side of 
the base after the fiuger stop is assembled. 

(h) Brush one dip of lubricant evenly over at least one third 0£ the main -
gear teeth. 
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(i) 

(j) 

(k) 

(1) 

on dials using the spring type pawl silencer; brush one dip ot lubricant 
•venly over the pawl plate. shaft and fiber :washers, ... before assembUpg 
t,he pawl plate assembly to the dial. 

on dials using the friction type pawl silencer, apply lubricant sparing
ly to both sides of the lift washer before assembly• After assembl7 
brush one dip of lubricant evenly over the- pawl plate shaft and the ex
peaed side of the fiber washer. 

NOTE t. During reassembly brush also one dip of lubricant between the 
head of the pawl bearing pin and the pawl and between the pawl 
and the pawl plate, aid on the tip of the pawl. 

During manufacture the pawl bearing hole is dipped in lubricant 
before being assembled to the pawl plate. 

Brush one dip of lubricant evenly over the exposed portion of the main 
bearing on the governor side of the base before assembling the spring. 

Brush one dip of lubricant between coils of the spring before assemblin@ 
on the dial. 

See special requirement in J-9 (m) for the SATT dial. 

3. Dial should be allowed to stand a short time to perm.1 t the lubricant to 
spread betore being operated (when practicable). 

4. Excessive oil shall not be allowed to remain on any surface. 

J - VARIABLE FEATURES: 

1. Delayed Impulse - 'l'Wo Wire Type: This is the standard type dial using and 
impulse shorting arm and a two lobe cam which shall be set so that, wit.h the 
dial at normal, the tip of the main impulse spring is approximately equally · 
distant from either high side of the cam. 

2. Non-Delayed Impulse-Normally Open: This type dial employs a two lobe cam 
which shall be set so that with the dial at normal the tip of the main im
P'!lse spring shall rest on a high side of the cam at a point such that it 
passes over approximately 2/3 of the high side of the cam bef'ore coming to 
rest. 
(a) Shunt springs #1 and #2 shall not open until the impulse springs have 

opened after the last impulse. 

3. Non-Delayed Impulse-Normally Closed: This dial employs a two lobe cam which 
must be rotated slightly counter-clockwise from the normal position but shall 
be set so ·that, with the finger plate at normal, the tip of the main impulse 
spring shall clear the cam a minimum of .oo5n. 

(a) The shunt springs shall not open until the impulse springs have closed 
after the last impulse. 

4. W .E.Co. Selector Supervisory System - This is a non-delayed impulse type and 
employs a single lobe cam which shall be set so that with the finger plate at 
normal the tip of the main impulse spring rests either ill line with the 
center of the low side or on the center of the high 81.de. 

DR. I CHK. 
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5. Three Wire Delayed. DDpu.lse-lloniiaJ4r. Open.: .. This dial employs an impglse 
aborting arm.a¢ a two lobe 2 to l ratio cam which shall be set so that, 
~1th the dial at normal, the tip of the •in impu.lee spring shall rest on 
or oppos~t.e a hi.Sh 'iide of the Call at a point such that it passes over 
&J>proxiilately 2/3 of the high side ot the cam bet ore colling to rest. 

(a) Shunt springs #2 and 113 shall not close until the impilse springs have 
opened after tae last. impulR. 

(b) With the dial at. normal, the tip ot the main impul.se spring uy or may 
not rest on a high side of the cam, but the cam, and not the impulse 
shorting arm,.•hall cause the impulse contacts to break after the last 
_impiilae. 

(c) Shunt springs shall be so adjusted that, with the dial otr normal, only 
springs Ill ·and #2 are in contact. 

(d) As the dial restores to normal shunt springs #1 and #2, remaining in 
contact, shall move.until spring #2 contacts spring #3; after which 
spring #1 shall follow a minimum ot .olS".before breaking contact with 
spring #2. 

(•) Shunt springs #1 and #'I.:. shall break contact before springs #3 and #4 
make contact. 

(t) Follow tor. spring #4 after being contacted by spring /13 shall be 
min1Jlmm • 01)". . 

(g) Contact separation tor shunt springs of this assembly in either the 
normal or operated position shall be liinimum .01Sn maximum .060"• 

(h) Aa the dial returns to normal, just after shunt springs #2 and Ill break 
contact, springs #2 and #3 shall remain in approximately a stationary 
position while the shunt cam moves at least 178" measured on t be surf ace 
which contacts the shunt spring bU'fer. 

6. Two Wire Delayed Impilse-Normally Opens This dial employs a special cam 
(H-43736-3) and special impulse springs with large flat contacts. Tl» cam 
shall be set so that with the dial at normal the curved part or the tip of 
the main impilse spring wbi"h con\acts the cam shall pass over approximately 
2/3 or the high sid- or· the cam before coming to rest. With the dial at 
normal the JDP!n iJllpUlse spring shall clear the cam • 

. 
(a) The shunt springs shall not open until the impulse springs have opened 

atter the last pipuls~. 

(b) :?he ia~tse sptj.ng contacts when closed shall appear to be in contact . 
fer·at least 7/6 of their diameter in any direction across the flat taceE 
of the contact~, and shall not be out of alignment more than l/8 o! 
their face diameter. 

7 • Two Wire Nori-Delayed 11 Dapulse-NOrmally Closed: This dial employs an 11 
hole finger plate *d number plate to match. A .38-1/2% make contact cam is 
used. The cam is slit so that, with the dial at normal .,the tip or the main 

imP11lse spring is approximately equally distant from either high side of 
the cam. 
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(a) Shunt springs #1 and /12 shall 'not open until the impulse springs have 
closed.attar.the. last impulse. 

a. Where the shunt spring assembly has S springs using two breat contacts 
(3 spgs.) and a make ·contact. Springs Ill and 12 shall break before /12 and 
113and·springs1/2 and /13 shall break before springs #4 and /IS make • 

9. Two modifications o£ the standard dial are used in the SATT systems; these 
are called the SlTT A and SA.'1'11 B dials. The basic differences between the 
dials is the relationship between the dial pulses and the spotter pulses • 
Due to this, dil'ferences will be found in the tollOlfing adjustments. These 
mat be !oll01Jed tor the specific dial in orde:r to obtain proar operation: 

(a) The Sl'lf dial has an extra cam (one, two or three lobe) and a set of 
tour springs actuated by the cam. The position ot the cam shall be 
checked against the app~priate drawings. Check the position ot the 
extra hole in the cam or the type A SATT dial against the appropriate 
drawings. 

'(b) The pawl and cam must be aligned so that the pawl does not extend more 
than 1/3 its thickness beyond the cam at the lobes nor more than 1/2 the 
thickness at any part of the cam. (See Fig. 8). 

(ch The edge oft he pawl must be substantially parallel to the edge ot the· 
cam, a.As the pawl rides over the top of any of the lobes there must be 
no more than perceptible clearance between the pawl and edge or the cam 
(as judged visually). A greater gap at the edges due to rounded 
comers on the pawl, is permissible. (See Fig. 8). 

(d) The contact gap for the special spring assembly shall be 111n. .olS• Max • 
• 020• with the dial at normal. (See Fig. 6). 

(e) The pawl and armature spring assembly should rest against the cam w1 th 
7 to 10 grams pressure measured at the end of the spring with stop 
spring held out ot the ••Y. The pawl spring should rest against the 
pawl with 3 to S grams pressure. (See Fig. 6). 

(t) The stop spring is aajusted so~ that them is at least a perceptible 
. clearance but not over .008• between the pawl and cam measured between 
pairs of lobes fo'J' the 2 or 3 lobe dial and close to lobe for the l lobe 
d.1al. For the remainder or the cam the pawl may ride the cam as long as ' 
the clearance is not less than .ooB•. (See Figs. 3 & 4). 

( g) Tb• pulse spring must clear the shunt springs with dial at normal by 
.020• minimum judged vi9ual.17. (See Fig. 7). · 

· · (h) The pawl should ride over the cam lobes freely, and not cause the con-
. tact· gap to become less than .008" at any time as the finger plate is 

moved ott normal and rotated .fully. When the pawl is pushed back cOD

pletely, it should have no tendency to hook on the pawl spring. 
(See Fig. 4) 

SC.J.-,.J rated "lfanutacture Discontinued" superseded by J-9n. 
(jT On type A SlTT dials only locate the impulse cam slightly clockwise trom 

the normal position so .-that the tip of the main impulse spring i1 appro
ximately opposite the indentation on the impulse caa. See Fig. 9A. 
Check to see that the requirements of paragraph &-7 are met. 
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On 'f1pe B SATT dials locate the impulse cam in the normal poeition 
(long axis parallel to the impulse springs). See Fig. 9B. Check to 
see that requirements or paragraph B-7 are met. 

FIELD NOrE: The special location or the impulse cam is necessary on 
Type A SATT dials because some party designations require 
sending a spotter pulse before the first dial impulse when 
the digit "2" is dialed. ·Type B SlTT dials have no such 
requirements as a digit "0" is always dla].ed to obtain the 
party identification. Prior to Januory 1955, Type B $A'l'T 
di8.l.s were manufactured with the special cam location. 

en an;y SATT dials in service: 
(1) Do not change position or the impulse cam unless 

required b)r operating difficulties. 
(2) It the impulse cam is moved under the above con

ditions readjust the spotter cam for proper 
synchronization. 

SEC.J-9k Rated "Manufacture Discontinued" superseded by J-9p. 

(k) Locate the cam so that the pawl is not moved radially, but is close to 
(touching to .005") any one ot the lobes at the moment that the impulse 
springs just make contact. Take up the play in the impulse cam by press
ing it cl.ockwis~ while releasing the dial. 

It the adjustment is properly made, the impulsing cootacts will close 
before and open atter the special contacts when the finger plate is 
released slowly. Take up play in the impul.se cam by pressing it clock
wise while releasing finger plate. An electrical check should show no 
more than a slight overlap when the dial is operated at normal speed. 

(1) On all SATT dials, only springs one and two ot the shwit springs may 
open before the last spotting pulse is ccnpleted. Sirings two and three 
of the shwit springs muat make (judged visually) when the finger plate 
is moved otf normal until the pawl touches the first lobe. Contact 
separation ot springs two and three of the shunt springs with the dial 
at normal. shall be .015" to .030" (contact separation mq be reduced 
to .010" min. it necessary to meet this requirement). Keep ten~ions 
ot the shunt springs toward the minimum value to avoid e>Yerloading of 
the restoring spring ot the dial. 

(m) l'llen lubricating, add oil to edge ot new cam and between pin and bush
ing ot the pawl and armature assembly. Use one dip tor both. Wipe off 
excess oil. 

(n) On Type A SAT!' dials only, locate the impulse cam slightlY clockwise 
tran the normal position so that the "V" tonn ot the tip ot the main 
1.mpUlse spring is aligned with the index mark on the impulse cam with
ili .005", gauged visual~. Check to see that requirement B-7 is met. 

On Type B SAT!'· dials locate the impulse cam in the normal position 
(long axis parallel to the impulse springs). See Fig. 9B. Check to 
see that requirements ot paragraph B-7 are met. 
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FOR SATT DIALS ONLY 

MAINTEHA.ICE LUBRICATION CHA.RT FOR DIA.LS 

FIG.10 
IDi TEJlPERATURE WBRICANT (SPEC. 5660 ISSUE: 2 
OR LATER) SHALL BE APPLIED AS FOLLCJrS. 

le DISTRIBJTE ONE DIP TO THE WORM GEAR SHAFT 
BEA.RINGS & BRUSH A SMALL AMOUNT OVER SURFACE 
OF WORK GEAR SHAFT FROM WORM GEAR TO FINGER 
STOP BEARING FOR RUST PROTECTION. 

2. DISTRIBUTE ONE DIP TO 'lHE GOVERNOR SHAFT BEA.S
INGS. 

3 • ONE DIP TO DIAL SHAFT IF.ARING AND OOTH SIDES OF 
THE JAWL SILENCER LD'T WASHER. · 

4. ONE DIP TO RATCHET GEAR EEARING. 
5. COVER THE EXPOSED PORTION OF MAIN BEARING ON 

GOVERNOR SIDE OF THE IDUNTING PLlTE WITH ONE 
DIP, FOR RUST PROTECTION (SPRING REMOVED). 

6. GOVE~OR SHAFT WORM, ONE DIP. BRUSH SMALL 
AMOUNT ON SHAFT UNDER GOVERNOR WINGS, FOR 
RUST PROTECTION. AND ON GOV. BUFFERS. 

7. ONE DIP BRUSHED EVENLY OVER RATCHET TEETH & 
. ONE DIP OVER GEAR TEETH. 

8. DISTRIBUTE ONE DIP TO THE EDGE OF THE CAM & 
THREADED PORTION OF CAM SHAFT & TO THE PAWL 
BEARING. 

9o DISTRIBUTE ONE DIP TO THE BUFFERS. ALIDI TO. 
STAND A SHORT TIME & THEN REMOVE SURPLUS OIL. 
(DO NOT APPLY TO RUBBER BUFFERS). 

10. DISTRIBUTE ONE DIP BE'IWEEN SPRING COILS FOR 
RUST PROTECTION. 

11. ON SATT DIALS APPLY ONE DIP BE'IWEEN PIN AND 
BUSHING OF THE PAWL AND ARMATURE AS~Y. 

12. ON SAT.T DIALS DISTRIBUTE ONE DIP TO EDGE OF 
NEJl CAM. 

EXCESSIVE LUBRICANT SliALL N.OT BE ALLCMED TO 
REMAIN ON ANY SURFACE. 

A DIP SHALL BE CONSIDERED 'ID BE THE AMOUNT RETAINED IN A 
NO. 4 ARTISTS SABLE RIGGER BRUSH AFTER BEING DIPPED IN THE 
WBRICANT TO A DEPTH OF 3 /8 11 AND THEN SCRAPED ON THE EDGE 
OF THE CONTADIBR 'ID REMOVE SURPLUS. THERE SHOULD NOT 1E 
SUFFICIENT LUBRICANT ADHERING 10 THE BRUSH TO FORM A DROP 
AT THE END OF THE BRISTLES. 

LUBRICATE ONLY WHEN NECESSARY TO PROVIDE SMOOTH AND 
POSITIVE MECHANICAL PERFORMANCE. 

NOTE: INFORMATION ON THIS SHEET IS'llfE SAME AS ON MAINTENANCE LUBRICATION CHART 
LUB. 4 ISSs 4 

A-805 
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STANDARD ADJUSTMENT 
FOR 

TYPE 24 AND 51 DIALS 
(SINGLE CONTACT DIALS) 

INTRODUCTION 

ISSUE: 33 
DATE: 4-17-61 
APPROVALS:44~· 

~.,..,,_,, 

~ The dial is a manually operated impulse generating :mechanism used at all sub-
t- scribers stations of an Automatic Exchange to send electrical pulses to the 
::; exchange for purposes of operating the switching equipment. There are two common 
0 types of dials in general use, delayed impulse dials and non-delayed impulse dials. 
~ On delayed impulse dials a cam engages the impulse springs and provides for an 
~ appreciable interval of time to elapse between the last impulse of a digit and the 
~ completion of the return movement of the dial. This allows ample time for the 
~ switching equipment to operate before the next digit is dialed. On non-delayed 
~ impulse dials, this feature is absent. The non-delayed impulse dials are used 
~ where hunting time is not involved in the switching equipment and where the shunt 

33-A-805 springs are required to return to normal before the impulse springs. 
EMG. ECO 
4-17-61 
REVISED & 
RETYPED 

The dial consists of the following basic parts; number plate, finger plate, finger 
stop, mounting plate, impulse cam, impulse spring assembly, shunt cam assembly, 
shunt spring assembly, governor assembly, helical restoring spring, and ratchet 
drive assembly. For the Strowger Automatic Toll Ticketing (SATI') dial, an extra 

~ .......... ------...----cam and spring assembly are used. 
ISSUE: ff33 

The number plate contains the numerals "l" through "O" and in some instances the 
letters of the alphabet. The number plate is attached to the mounting plate by 
means of a spring clip and can easily be removed, after the finger plate has been 
detached, for access to the pawl and ratchet mechanism. 

The finger plate contains ten holes equally spaced. When the dial is at normal 
each hole is located over one of the numerals on the number plate. The finger 
plate increases the tension of the helical restoring spring as it is operated. The 
finger plate is operated by inserting the index finger into one of the ten holes, 
corresponding to the digit to be dialed, pulling the finger plate in a clockwise 
direction until the finger strikes the finger stop and then removing the finger. 
The finger plate due to the tension of the restoring spring returns in a counter 
clockwise direction and causes the impulse cam to operate and send out a number of 
impulses corresponding to the digit dialed. The dial card is attached to the 
finger plate by means of an escutcheon ring and usually contains the telephone 
number of the subscribers' station. 

The finger stop is a metal projection that extends over the surface of the finger 
plate and stops the finger, during dialing, to ensure that the finger plate will 
always be dialed to the same position. 

The mounting plate is a shallow metal cup to which all of the dial parts are 
attached and which provides a means of mounting the dial to the telephone 
instrument. 

The impulse cam is a two lobed phenolic cam which actuates the main impulse spring 
and is driven by the main drive gear when the finger plate is returning to normal. 
The cam does not operate when the finger plate is being operated because the drive 
pawl does not engage the ratchet of the main drive gear until the finger plate 
begins to restore. 

I AUTOMATIC$. ELECTRIC I I SHEET 1 OF 15 I A-805 
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The impulse spring assembly consists of two contact springs and a backstop. The formed 
spring is actuated by the impulse cam, and sends electrical pulses over the telephone 
line to the switching equipment. On delayed impulse dials the secondary or middle 
spring has a small buffer that is ~ngaged by the impulse shorting arm on the shunting 
cam. 

The shunt springs are normally placed on the dial to shunt out the receiver and 
transmitter during the pulsing period. The shunt springs are held open by the shunt 
cam when the finger plate is at normal. As soon as the finger plate is moved off 
normal the shunt cam causes the contacts to close and they remain closed until the 
finger plate again retur.as to normal. 

The shunting cam is a two lobed brass cam mounted on the end of the main dial shaft. 
One lobe of the cam actuates the shunt springs the other lobe, on delayed impulse dials 
only, moves the impulse springs away from the impulse cam after the last pulse to give 
a time delay between the last pulse of one digit and the first pulse of the next digit. 
On non-delayed impulse dials the impulse shunting lobe is removed. 

For the SATT dial, a brass cam plate is mounted on the main dial shaft above the 
shunting cam. A one, two, or three lobed phenolic cam is fastened to the cam plate 
by means of a threaded shaft and nut. 

The extra SATT spring assembly has four springs. The armature spring rests against a 
back spring when the finger plate is at normal. A pawl is hinged on the armature 
spring and is steadied by a pawl spring. The pawl is pushed aside when the finger 
plate is moved off normal, but operates the armature spring to make contact with the 
pulse spring as the lobes pass the pawl when the finger plate is released. 

The dial governor maintains the pulsing speed constant and is of the flyball friction 
type. The governor is accessible from the rear of the dial. The governor flyballs 
are on the ends of metal wings attached to a worm that is dirven by a worm wheel on 
the impulse cam shaft. The governor operates only during the pulsing period. 

The helical restoring spring attached to the finger plate shaft f'urnishes the power 
to operate the dial during the pulsing period. 

The ratchet drive mechanism consists of a pawl and a ratchet gear attached to the main 
drive gear. As the finger plate is operated the pawl clicks over the ratchet teeth 
and the impulse cam and governor remain at rest. As soon as the finger plate is 
released and begins to restore the pawl enge.ges one of the ratchet teeth and sets the 
dial mechanism into motion. A spring in the center of the pawl reduces the noise of' 
the pawl clicking over the ratchet teeth and absorbs some of the shock as the finger 
plate is released. 

On dials using the friction type pawl silencer the pawl is lifted away from the 
ratchet teeth as the dial is moved off normal and does not drop into engagement with 
the ratchet teeth until the finger plate is released. 
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ISS.f33 ROUTINE INSPECTION 

Dials are properly adJ.usted and lubricated before shipment from the :factory and will 
operate for long periods of time without readjustment. However, minor adjustments mey 
be required occasionally. The inspection of the dial should be made in the following 
order with readjustments made only as necessary. Where limits of adjustment are given, 
the dial should be inspected with the extreme limiting values and readjusted only if 
it is found to be outside these limits. Deviation from nominal values is to be 
expected and is not cause for readjustment. 

RATCHET PAWL: Inspect the restoring spring according to Section 3.l. In general the 
spring will not need readjusting. However, if it should need adjusting, increase or 
decrease the tension by removing the spring and then remounting it with the lower end 
engaging the hook back of, or in front of the previously used hook as the case mey be. 

IMPULSE SPRINGS: Inspect and adjust the impulse springs as per Sections 2.l and 2.3. 
On Type 24X dials inspect and adjust the middle impulse spring as per Section 2.2. 

Inspect and adjust if necessary the contact sep&X'ation and clearance between cam and 
tip of main impulse spring. See Section 2.4. This adjustment consists of bending the 
heavy stop spring. 

Inspect and adjust if necessary the impulse shorting arm. - Sections 2. 5 and 2.6. 
This adjustment consists of bending the impulse shorting arm. 

Inspect and adjust the timing of the shorted impulse - Section 2.7. 

SHUNT SPRINGS: Inspect and adjust the shunt springs per Section 4. 

Inspect and adjust if necessary the spring tensions and contact separation. See 
Sections 4.l and 4.2. 

Inspect and adjust if necessary the spring gauging. See Sections 4.3, 4.4.l & 4.4.2. 

Inspect and adjust if necessary the shunt cam alignment. See Section 4.5. 

GOVERNOR: Inspect and adjust the governor. - Sections 5.1 and 5.2. Adjust the speed 
of the dial. - Section 5.3. This adjustment is made by bending the governor wings so 
the flyball weights will bear against the governor cup with sufficient pressure to 
maintain the correct dial speed. 

OPERATION: Check the dial for binds according to the note in Section 7.1. 

LUBRICATION: During manufacture and whenever reassembling dials, lubrication should 
be performed as per A.E.Co. Bulletin 505 or Lub. Chart No. 4. 

VARIABLE FEATURES: Dials having special features should be adjusted according to the 
requirements under Section 8. 

SPECIFIC REQUIREMENTS 

l - GENERAL: 

l. l The dial shall meet the general requirements specified in A-100 which are 
applicable. 
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1.2 The finger plate shall not bind on the finger stop. 

l. 3 The number plate shall be cl.ean and shall not be broken or excessively 
cracked or marred. 

1..4 The Type 24 a.nd 51 dials shall be lubricated in accordance with A.E.Co. 
Bull.etin 505 or Lub. Chart No. 4. 

2 - IMPUISE SPRINGS: 

2.1. When not engaged by the impulse shorting arm, the middl.e impul.se spring 
shall rest firmly against the heavy stop spring from its own tension except 
on Type 24X dials. (See Fig. 2). 

2.2 The middl.e impul.se spring on Type 24X dials shall be tensioned 20 to 4o 
grams against the heavy spring. 

2.3 With the finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam, the main impul.se spring shall. rest against 
the contact of the middl.e spring with a pressure of 40 grams ± 1.0 grams. 
(See Fig. 1). 

2.4 With the finger pl.ate off normal and the tip of the main impulse spring 
opposite a 1.ow side of the cam, the heavy stop spring shall hol.d the middl.e 
and main impulse springs so as to make the separation between the main 
impulse spring and a 1.ow side of the impulse cam approximately the same as 
the space between contacts when the main impul.se spring is resting against 
the high side of cam. 

NOTE: The above adjustment is considered as having been met if 
with the finger pl.ate off normal and the tip of the main 
impulse spring opposite the 1.ow side of the cam clockwise 
from the locating hol.e the separation between the spring 
tip and the cam is .015" ± .002" and, if with the finger 
pl.ate off normal and the main impulse spring resting 
against the high side of the cam adjacent to the locating 
hole, the contact separation is .01.5" ± .003"· 
(See Figs. l & 2). 

2.5 When an impulse shorting arm is used, the highest point of the middl.e impulse 
spring buffer shall. engage the contacting portion of the arm. (See Fig. 8). 

2.6 The shorting arm, when used, shall. cause the main impulse spring to clear the 
cam at the leading edge by not 1.ess than .01.5", nor more than .030" during 
the shorting pulse. The clearance at any other point on the cam shal.1. not 
exceed .045" (gauged visually). (See Fig. 5). 

2.7 The impulse shorting arm shal.1. not cause the middl.e impulse spring to move 
away from the heavy stop spring until. after the completion of the 1.ast pulse 
sent out. Take·up play in the impulse cam by pressing it clockwise whil.e 
rel.easing the finger plate. 

2.8 Clearance between the impulse spring shorting arm and the shunt spring buffer 
shall be .005" minimum during windup, as gauged visually. 
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3.1 The restoring spring shall have one to one and a half turns tension with the 
dial at normal. 

4 - SHUNT SPRINGS: 

4.1 Shunt springs shall be adjusted so that they will have a minimum of .015 11 

follow before breaking contact (gauged visually). (See Fig. 8). 

4.2 Contact separation for shunt springs, when the dial is in either the normal 
or off normal position, shall be from . 015" to . 030". (See Fig. 8). 

NO!'E: If the shunt spring assembly has four or more springs 
and includes 3 springs which make coIIll!lon contact when 
the dial is off normal, contact separation for shunt 
springs when the dial is in the off normal position 
shall be maximum .050". 

4.3 The main spring of a break-make combination shall break contact from its 
back contact before ma.king contact at its front contact. 

NOI'E: This requirement also applies to 3 springs of a four
spring combination when the operating spring opens a 
back contact and closes a make contact. 

4.4.1 When there are two break contacts (normally open) in the shunt spring 
assembly, springs 1 and 2 shall break contact before springs 3 and 4 
break contact. There shall not be more than perceptible clearance 
(if any) between the bushing of spring 4 and spring 2. 

4.4.2 In shunt spring assemblies having four or five springs, with the dial 
off normal, there shall be no more than perceptible movement of the 
number one spring, due to the tension of the outside buffer spring 
against the inside buffer spring. 

4.5 The shunt spring operating cam width shall be aligned within the width of the 
buffer on the operating shunt spring in the normal position with respect to 
shaft end play. (See Fig. 8). 

NOI'E: Alignment shall be such that contact gap is min. • 005" 
when dial finger plate is pulled out when at normal. 

4.6 Clearance between the shunt spring operating cam and the impulse spring 
buffer shall be • 005" minimum during windup (gauged visually). 

5 - GOVERNOR: 

5.1 There shall be perceptible end play in the governor but this end play shall 
not exceed .oo8". 

5.2 The governor wings shall be formed so that the buffers are approximately 
equidistant from the worm shaft. 
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5. 3 The dial shall be adjusted for speed as follows. (Unless otherwise specified). 

5.3.1 During manufacture and readjustment adjust the dial to operate at not 
less than nine nor more than eleven impulses per second. 

5.3.2 For ma.intenance inspection the dial shall operate at not less than 
eight nor more than twelve impulses per second. 

6 - RATCHET PAWL: 

6.1 With the dial at normal the pawl shall rest against its stop so as to give 
minimum .00811 , :ms.xim:um. .030" clearance between the shaft stop arm and its 
associated stop. ON SATT DIALS, the max1mum clearance shall be .020". 

6.2 When the friction type pawl silencer introduced in 1951 is used, the fo1lowing 
additional. requirements shall be met. 

6.2.1 There shall be perceptible clearance between the pawl spring anchor 
hole extension and the finger stop when the pawl silencer is held in 
engagement with the pawl tip as the pawl plate is moved off normal. 

6.2.2 Th.ere shall be perceptible clearance between the tip of the pawl and 
the ratchet teeth when the pawl is engaged with the friction type pawl 
silencer during the windup. 

7 - OPERATION: 

7.1 The dial shall operate freely as it restores from the tenth digit to normal 
when retarded slowly by hand. 

8 - VARIABLE FEATURES: 

8.1 Delayed Impulse - Two Wire Type: This is the standard type dial using an 
impulse shorting arm and a two lobe aam which shall be l3et so that, with the 
dial at normal, the tip of the main impulse spring is approximately equally 
distant from either high side of the cam. 

8.2 Non-Delayed Impulse-Normally Open: Th.is type dial employs a two lobe cam 
which shall be set so that with the dial at normal the tip of the main impulse 
spring shall rest on a high side of the cam at a point such that it passes 
over approximately 2/3 of the high side of the cam before coming to rest. 

8.2.1 Shunt springs #1 and :/f2. shall not open until the 1mpulse springs have 
opened after the last impulse. 

8.3 Non-Delayed Impulse-Normally Closed: This dial employs a two lobe cam which 
must be rotated slightly counter-clockwise from the normal position but shall 
be set so that, with the f:l.nger plate at normal, the tip of the ma.in impulse 
spring shall clear the cam a minimum of • 005" • 

8.3.1 The shun.t springs shall not open until the impulse springs have closed 
after the last impul.se. 
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8.4 W.E.Co. Selector Supervisory System - This in a non-dela,yed impulse type and 
employs a single lobe cam which shall be set so that with the finger plate 
at normal the tip of the main impUl.se spring rests either in line with the 
center of the low side or on the center of the high side. 

8.5 Three Wire Dela,yed Impulse-Normally Open: This dial employs an impulse 
shorting arm and a two lobe 2 to l ratio cam which shall be set so that, 
with the dial at normal, the tip o~ the main impulse spring shall rest on 
or opposite a high side of the cam at a point such that it passes over 
approximately 2/3 of the liigh side of the cam before coming to rest. 

8.5.1 Shunt springs f2 and #3 shall not close until the impulse springs have 
opened after the last impulse. 

8.5.2 With the dial at normal, the tip of the main impulse spring ma:y or ma:y 
not re st on a high side of the cam, but the cam, and not the impulse 
shorting arm, shall cause the impulse contacts to break after the last 
impulse. 

8.5.3 Shunt springs shall be so adjusted that, with the dial off normal, 
only springs #l and f2 are in contact. 

8.5.4 As the dial restores to normal shunt springs #l and #2, remaining in 
contact, shall move until spring f2 contacts spring #3, after which 
spring #l shall follow a minimum of • 015" before breaking contact 
with spring f2. 

8. 5. 5 Shunt springs #l and f2 shall break contact before springs #3 and #4 
make contact. 

8.5.6 Follow for spring #4 after being contacted by spring #3 shall be 
minimum • 015". 

8.5.7 Contact separation for shunt springs of this assembly in either the 
normal or operated position shall be minimum .015", maximum .06011 • 

8.5.8 As the dial returns to normal, just after shunt springs f2 and #l 
break contact, springs f2 and #3 shall remain in approximately a 
stationary position while the shunt cam moves at least l/8" measured 
on the surface which contacts the shunt spring buffer. 

8.6 Two Wire Dela,yed Impulse-Normally Open: This dial employs a special cam 
(H-43736-3) and special impulse springs with large flat contacts. The cam 
shall be set so that with the dial at normal the curved part of the tip of 
the main impulse spring which contacts the cam shall pass over approximately 
2/3 of the high side of the cam before coming to rest. With the dial at 
normal the main impulse spring shall clear the cam. 

8.6.l The shunt springs shall not open until the impulse springs have opened 
after the last impulse. 

8.6.2 The impulse spring contacts when closed shall appear to be in contact 
for at least 7/8 of their diameter in a:ny direction across the flat 
faces of the contacts, and shall not be out of alignment more than 
l/8 of their face diameter. 
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Two Wire Non-Delayed 11 Impulse-Normally Closed: This dial employs an 11 hole 
finger plate and number plate to match. A 38-1/2~ make contact cam is used. · 
.The cam is set so that, with the dial at normal the tip of the main impulse 
spring is approxim.e.tely equally distant from either high side of the cam. 

8. 7 .1 Shunt springs #1 and #2 shall not open until the impulse springs have 
closed after the last impulse. 

8. 8 Where the shunt spring assembly has 5 springs using two break contacts 
( 3 spgs. ) and a make contact. Springs #1 and #2 shall break before #2 and 
#3 and springs #2 and #3 shall break before springs #4 and #5 make. 

Two modifications of the standard dial are used in the SATT systems; these 
are call..ed the SATI' ·A and SA.TT B dials. The basic differences between. the 
dials is the relationship between the dial pulses and the spotter pulses. 
Due to this, differences will be found in the following adjustments. These 
must be followed for the specific dial in order to obtain proper operation. 

8.9.1 The SA.TT dial has an extra cam (one, two or three lobe) and a set of 
four springs actuated by the cam. The position of the cam shall be 
checked against the appropriate drawings. Check the position of the 
extra hole in the cam of the type A SA.TT dial against the appropriate 
drawings. 

8.9.2 The pawl and cam must be aligned so that the pawl does not extend more 
than 1/3 its thickness beyond the cam at the lobes nor more than 1/2 
the thickness at any part of the cam. (See Fig. 8). 

8.9. 3 The edge of the pawl must be substantially parallel to the ed,se of the 
cam, as the pawl rides over the top of any of the lobes there must be 
no more than perceptible clearance between the pawl and edge of the 
cam (as judged visually). A grP.ater gap at the edges due to rounded 
corners on the pawl, is permissible. (See Fig. 8). 

8.9.4 The contact gap for the special spring assembly shall be Min •• 015", 
Max •• 020" with the dial at normal. (See Fig. 6). 

8.9. 5 The pawl and armature spring assembly should rest against the cam with 
7 to 10 grams pressure measured at the end of the spring with stop 
spring held out of the way. The pawl spring should rest against the 
pawl with 3 to 5 grams pressure. (See Fig. 6). 

8.9.6 The stop spring is adjusted so that there is at least a perceptible 
clearance but not over • 008" between the pawl and cam measured between 
pairs of lobes for the 2 or 3 lobe dial and close to lobe for the l 
lobe dial. For the remainder of the cam the pawl may ride the cam as 
long as the clearance is not less than • 008". (See Figs. 3 & 4 ). 

8.9.7 The pulse spring must clear the shunt springs with dial at norm.al by 
.020" minimum, judged visually. (See Fig. 7). 

8.9.8 The pawl should ride over the cam lobes freely, and not cause the 
contact gap to become less than .008" at any time as the finger plate 
is moved off norm.al and rotated f'ul.ly. When the pawl is pushed back 
completely, it should have no tendency to hook on the pawl spring. 
(See Fig. 4 ). 
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RETYPED 
4-17-61 
ISS.tf33 8.9.9 On Type A SATI' dials only, locate the impulse cam slightly clockwise 

from the norm.al position so that the "V" form of' the tip of' the main 
impulse spring is aligned with the index mark on the impulse cam with
in • 005", gauged visually. Check to see that requirement 2. 7 is met. 

NOTE: On old Type A SATT dials, not equipped with impulse 
cams with index mark, locate the impulse cam slightly 
clockwise from the normal position so that the tip of' 
the main impulse spring is approximately opposite the 
indentation on the impulse cam. (See Fig. 9A). 

On Type B SATI' dials locate the impulse cam in the normal position 
(long axis parallel to the impulse springs). (See Fig. 9Bi Check to 
see that requirements of' paragraph 2. 7 are met. 

FIEID NOTE: The special location of' the impulse cam is necessary 
on Type A SATT dials, because some party designations 
require sending a spotter pulse befoi"e the first dial 
impulse when the digit 11 211 is dialed. Type B SATT 
dials have no such requirements as a digit 11 0" is 
always dialed to obtain the party identification. 
Prior to January 1955, Type B SATT dials were 
manufactured with the special cam location. 

On any SATI' dials in service: 
(1) Do not change position of the impulse cam 

unless required by operating difficulties. 

(2) If the impulse cam is moved under the above 
conditions readjust the spotter cam f'or 
proper sync~ronization. 

8.9.10 The spotter cam shall be adjusted to just close the spotter springs 
on the #1 lobe when the formed tip of' the impulse spring is opposite 
the index mark on the impulsing cam (if' the dial does not have a #1 
lobe, use the next available lobe). For inspection, the tip of ·the 
impulse spring should be aligned within .010" of' the index mark as 
the spotter springs close on any lobe while the dial restores with 
the worm gear retarded by hand. If' the adjustment is properly made, 
the impulsing contact will always close before the spotter contacts. 
An electrical check should show no more than .012 seconds "lagging" 
overlap on any spotter pulse when the.dial is restored at normal 
speed. 

NOTE: On dials not equipped with impulse cams with index mark 
locate the cam so that the pawl is not moved radially, but 
is close to (touching to .00511 ) any one of the lobes at the 
moment that the impulse springs just make contact. Take up 
the play in the impulse cam by pressing it clockwise while 
releasing dial. 

I AUTOMATIC - ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

If the adjustment is properly made, the impulsing contacts 
will close before and open after the special contacts when 
the finger plate is released slowly. Take up play in the 
impulse cam by pressing it clockwise while releasing finger 
plate. An electrical check should show no more than a 
slight overlap when the dial is operated at normal speed. 
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DWH:LS 

8.9.11 On all SATT dials, only springs one and two of the shunt springs may 
open before the last spotting pulse is completed. Springs two and 
three of the shunt springs must make (judged visually) when the finger 
plate is moved off normal until the pawl touches the first lobe. 
Contact separation of springs two and three of the shunt springs with 
the dial at normal shall be .015" to .030" (contact separation may be 
reduced to .010" min. if necessary to meet this requirement). Keep 
tensions of the shunt springs toward the minimum value to avoid 
overloading of the restoring spring of the dial. 

RETYPED BY:mvr 
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40 ± 10 GRAMS 

CAM LOCATING HOLE 

FIG. I 

FIG. 2 

STOP 
SPRING 

'--. 01811 ± .00111 

MIDDLE IMPULSE SPRING MUST 
REST FIRMLY AGAINST SI'OP SPRING 

FIG. 3 

SPOTI'ER PA 

NOTE: FOR THE PURPOSE OF 
CLARITY THESE F!GURES 
ARE NOT DRAWN TO SCALE 
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PERCEPTIBLE CLEARANCE 
POINT 11A11 TO "B" MINIMUM 
.001", MAXIMUM .00811 

SPOTTER CAM 
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FIG. 4 

SPOTTER C.A}.j---_. 

FIG. 5 

l 
"'PAWL MAY RIDE CAM BETWEEN ' 

"A" & "B II AS LONG AS GAP REMA.INS 
MINIMUM OF • 008". 

SPOTTER PAWL 

MAIN IMPULSE SPRING SHALL CLEAR CAM .Ol5" TO .03011 

FIG. 6 
3 TO 5 GRAMS 

PAWL SPRING 

DIAL RESTORING 
TO NORMAL 

IMPULSE SHORTING ARM 

PULL THIS SPRING BACK AND MEASURE PRESSURE HERE 7 TO lO GRAMS. 
WATCH FOR PAWL TO MOVE AWAY FROM SPOTTER CAM · 

NOTE: FOR THE PURPOSE OF CLARITY 
THESE FIGURES ARE Nor DRAWN 
TO SCALE. 
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.020" MINIMUM AT NORMAL 

40 GRAMS ± 10 G~ ~TO .020" AT NORMAL 

....._+--.....___S_P_A_CI;;;.;N;.;,.G_ • 015" TO • 030" 

MINIMUM FOU..OW .015" ____ ...._ _ _, 

NOTE: FOR THE PURPOSE O_F CLARITY, 
THESE FIGURES ARE Nor 
DRAWN TO SCALE. 
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FIG. 8 

WHEN USED THE HIGHEST POINT 
OF THE BUFFER SHALL ENGAGE THE 
CONTACTING PORTION OF C.AM 

2/3 OF THE PAWL MUST 
r------ENGAGE ~ CAM AT 

LOBES, 1/2 AT ANY 
OTHER PORTION 

MIDDLE IMPULSE SPRING 

IMPULSE SHORTING 
ARM 

DIAL MAIN SPRING 
OR RESTORING SPRING 

NOTE: FOR THE PURPOSE OF CLARITY, 
THESE FIGURES ARE NOT 
DRAWN TO SCALE. 
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EDGE OF PAWL MUST BE 
PARALLEL TO C.AM 
EDGE 

PAWL 

OPERATING 
SHUNT SPRING 

THE HIGHEST POINT OF 
THE BUFFER SHALL 

------- ENGAGE THE CAM 
IN THE NORMAL 
POSITION 
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FIG. 9A 

IMPULSE CAM 

FIG. 98 

. IMPULSE CAM 

DIAL OFF NORMAL 
TO CHECK CAM 
ANGLE 

POSITION OF CAM 
FOR TYPE A SATT 
DIAL 

POSITION OF CAM 
FOR TYPE B SATT 
DIAL 

NOT REQ. TO HAVE 
DIAL OFF NORMAL FOR 
SATT B TO CHECK 
CORRECT POS. OF CAM 
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added para 
J-8r&J-8a 

STANDARD ADJUS'l'MDlT 
FCB 

TIPB 51.A, T!PB 52 • 53 DIAIB 
(TWIN CONTACT DIALS) 

I - IITRODUCTIOR 

Thia adjuataent OOftra dial.8 barlng twin contact 1Spring11. The 'fJpe SlA is 
a1m 1 ar to the T)'p8 51 except that it has twin contact• and Jla1' have a two pieoe 
black mended number plate tor use Gil the 'fJpe eo and asaociat.ed aonophones. 
The T;rpe 52 dial is a1Jdlar to the Type 51.l except; that it has a one piece 
ext.ended black or colored nua'bar plate and m&J' have a cl•r plastic finger 
plate for UH GD the '1'Jpe 80 and &HOciated aanopbanea. The 'fJpe 53 dial is 
11Jllilar to the Type 52 except that. it haa Twin Contact SAT'l' springs. 

II - acmm INSPECTICll 

Dials are properl.7 adjusted and lubricated before ahipait trcm the tactorr 
and will operate tor long periods ot tt. without readjuatunt. Hawver, llinor 
adjustment• 111&7 be required occasional.lT. The inspectico ot the di.al should be 
made in the following order with readjustments •de onl7 as nece•S&l7• Where 
limits ot adjustment are given, the dial should be inspected with the extreme 
limiting values and readjusted anl7 it it is tound to be outside these lillita. 
Deviaticn trom. nominal values is to be expected and is not. cauase tor readjust-
!!mi• 
RATamT PAWL 

Inspect and adjust the clearance betw• the shaft. atop am and it• associated 
stop. Secticn F-1. It will be necesaar,y to r•OYe the finger plate co the 
Type 51.A and TJpe 52 dial to inspect the pawl and pawl stop. It adjust.acts 
are neces8&1'7 the number plate, on the f1pe 5lA dial, should also be relllOV'ed. 
Bend the pawl stop and obtain proper clearance. 

Inspect the restoring spring according to Sectim C-1. In general the apd.ng 
vill not. need readjusting. However, it it ahOllld need adjusting, increase or 
decrease the tension bJ' removing the spring and then remounting it with the 
lower end engaging the book back of, or in trcnt ot the previouslJr used hook 
ae the case my be. 

IMPULSE SPRINGS 

Inspect and adjust the impulse springs as per Section• B-1, B-21 and B-3. 
Inspect and adjust it necessar,r the contact separation and clearance betwen 
cam and tip ot main impulse spring. See Secticn B-4. Thia adjustment conaists 
ot bending the heaVT atop spring. 
Inspect and adjust it neceeaary the impulse ehort.ing arm - Sectione B-5 and B-6. 
This adjustment consists ot bending the impulse aborting ara. 
Inepect and adjust the timing of the shorted illpul" - Section 'B-7 and B-8. 
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SHUlft' SPRINGS 

lupect and adjut the shunt •Prings per Sectien D. 
Inspect and adjust it nec•••U7 the sprin& teuieu and contact eeparation. 
See Sectiou D-1 and D-2. 
Iupeet and adjwst it neceaearr the spring ga~. See Sectiou D-3 and D-4. 
Inspect and adjust it necessaJ7 the •bunt caa al1gnMnt.. See Section D-S. 

OOVBRN<ll 

Iupeo\ and adjust the governor • Sections 1-1 and 1-2. Adjust the •peed ot 
the dial - Section 13. Thia adJuat.Mnt 1a ll&de b7 budin& the geyernor 
wing• ao the tl,yball weight• will bear againet the &*rn_. cup witb nttieient. 
preenre te .uint.ain the correct dial epeed. 

OP!RATIOI 

Check the dial tor binds according to the note 1n Section G-1. 

WBRICATIOI 

During mamatacture and whenever reasaed>ling diala, lubrication should be 
perterlllld. u per Sectien H. 
The lu'brioatien precedure on Fi&. 10, •houl.d. be used tor a1ntenance pu.rpoeee 
when the gcwerner and gears an not remond. 
lxceHiY• oil ahCNl.d not be permitted t.o reain on an_y eurtace u it tends t• 
collect lint. and dust. 

VARUBLE FIATURIS 

Dlala baring apeeial teat.urea ahould be adjusted according to the 1"94luireMnts 
ude2 S•et.ien J. 

III - SPECIFIC RIQUIRBIBITS 

A• cpmw.: 

i. The dial aball •et the general requir8Mnt• apecitiecl in A-100 whiea 
an applicable. 

2. Tbe tin&er plat.• abal.l not. bind on t ha finger atop. 

3. The nUllber plate shall be clean and shall not be broken or exceH1TelJ' 
eracked or *"'94. 

4. The two pairs ot t.win contacts shall make or break wit.bin .002" ot eaell 
ot.h•r, U judpd TiWal.17 (.00)" for iupeetien)e 

Noris - A pair ot contacts conaiata of one ot the contact.a ot a lever 
spri.Dg and one ot the contact.a ot tbe break or •ake apring. For 
example, a alee combination eona1.ta of two paira ot cont.aota. 

DR. I CHIC. 
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' B - DIPULSE SPRINGS 

1. With the finger plate ott normal and the tip of trtae a1n 1.apllee epriq 
eppoait• a low aide ot the c .. , the Min iapQlae apriag all.all reat 
agaiut both contact.a ot the .middle iapulae apri.ng wi\b a tot.al preHve 
ot 40 gram ± 10 grau. (Se• P'ig. 1) 

2. When not engaged b7 the iapulae abort.1.ng ara the aiddle iapulae spring 
ehall reat til'lll.7 againat the hea~ atop epring .troa it1 own tenaion. 

a. With the finger plate ott norul and the tip ot the main iapulae spring 
oppoaite a low eide ot the ou both contact• met be cloaed and both 
biturcatione ot the mi.dell• iapW.ae apring abould preterabl.7 rest against 
the heaV7 atop apriq, but a percept.ibl• gap (aa gauged vieual.17) between 
one ot the biturcationa and the atop spring shall not be caws• tor 
rejection. A percept.ible gap ia defined in thia inetance u being not 
aore than .002". 

4. Section A-4 ahall be considered. to have been •t it with the iapalee 
springs oppoaite the low aide ot the cu, both paira ot contact.a are 
cloaed. 

'• The hea~ atop as:ring shall be adjuated to give the proper contaet 
nparation ot th• impulsing aprings, aa deterained b7 an electrical 
teat with a percent .make meter it posaible, or b7 gaugini it a .. ter 
cannot be obtained. Ratio 11.Jli.ta are 39% to 41% r•adjuted, 38.s• to 
41.5~ teat.. Diala in Hrrlce -:r ahow a lower ratio but neM net b• 
readjuatecl it the ratio ia at leut. 'J7'/,. When an iapulae ratio meter 
ia not available, the contact separation ehall be .018• ± .001•, wit.h 
the tlngtJr plate ott normal and the tip ot the Min iapalee apring resting 
against. the high aide ot the ou adjacent to th• locating h•l•. 

CAUl'IOR: Dial• adjuated to the percent make ~ have a contact .. paration 
ellghtl.7 out.aide the gauging limits apecitied above. The gauging 
11.J11.ta are not applicable to dials acljuated b7 mater. 

6. When an iapdae shorting ara ia uaed, the higheat point ot the .111.ddle 
iapulae spring butter shall engage the contactini portion ot the arm 
(SH Fig. 8). 

7. The aborting ara, when uaed, aball cause the a1n iapalae apriJI« to 
clear th• caa at the leading edge bJ' not leH tbaa .015•, nor more 
than .030" during ti. shorted pulse. The clearance at aDJ' other point 
on the caa during the aborted pulse aball not exceed .04.5" (gauged 
rlaual.lT). 

a. The impul•• abortinc ara •ball not C&U8• the .middle iapulae apring to 
mTe awq troa the heaV7 atop apring unt.ll atter the ooapletion ot the 
last pulae Milt out. Take up play in the impulse cam b7 presaing it 
clockwise while releasing the finger plate. 

C - RES?ORillG SPRIB~: 

i. The restoring aprini aball baT• one to one and a third turns tenaion 
with the dial at normal. 

DI. I CHIC. 
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D • Sl!UIT SPRINGS: 

l. Shunt •priag• •ball be aclju.t.ed " t.hat. '1187 w11l ll&ft a "'•'- ot .01,• 
follow bet ore breaJd.D& coat.as\. ( Gapd dna1J¥) (See ria· a). 

2. Contact ••paratien ter •hunt •priDgB, wbea t.he dial 1a 1a eit.Mr t.be 
norul or ott nonu.l. position, eball be not. lea• tbaa .015• •z1 ••• .O)O" 
gauged Ti•ual.17. (SH Fig. 7 and 8). 

!Qm.: It the ahunt spring uaelll:>l.7 bu tour or .ore epriag8 and includ• 
3 apringa which u.ke commn eont.act when the cl1al ie ott noral., 
oontact separation tor •hunt. epringa when tb9 dial ia in tbe oft 
nonu.l. position aball be •z1 •• .050". 

3. The main apring of a break....ta coabination aball break it.a baek c.taet. 
bet ore making it.a front contact. 

Im= Thie requiremnt. also applies to 3 eprinp ot a tour-epring 
coabination when the operating apring opem a back cmtact and 
cloaes a make contact. 

4. When there are two break contact.a (norall.7 open) or three break contact.a 
in a shunt apring uee.llblJ' with two operating butters, eprinp l and 2 
a ball break before the apringa operated. b7 the aecond Mitter. Tmre 
aball not b• •re than. perceptible clearance (it ~) Ht••• tile aecond 
butter and the tirat butter cup, with the d1al ott noral. 

5. The higbeat point of the operatinc ehuat spring butter •ball eagage tbe 
abuat spring operating caa with the di.al in the nol'll&l poaition (SM Fig.I) 

!m,: Allan-nt ahall be such that contact gap ie ..tn1•1a .00511 when 
clial tinpr plate ie pulled out when at no~. 

g - GOVERNOR: 

l. There •ball be perceptible end plq in the goyernor but tbie end plq 
•hall not exceed 1/ 64" • 

2. The gnerner wings shall be formed ao that the butter• are approxiut•l.7 
equidistant troll the wol'll abaft. 

3. The dial shall be acljuted tor apeecl u tollon: (unlae otbeniae 
apeeitiecl) 

(a) Dving manut'acture and readjustment adjust the dial to operate at 
not leaa than nine nor more than e1nen iapalees per eecond. 

(b) For maintenuce inapeetioa the dial aball operate at DOt leH than 
eight nor .:>re than twelTe iapala.. per eecond.. 

F .. RATCIBT PAWL: 

l. Wi\h t.be d1al at nor.Ml the purl aball re.t ap1-t, it.a .top ao aa to 
give ad ohm• .008", muJ ••• .030" clearance between t.be sbatt atop am and 
it• uaociated atop. On SATT DIALS, the maximum clearance shall be 
.020". 
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2. Whea \b9 trictl• t7pe purl •ll•c•r 1ntroesuced ill 1951 1B u•ecl, tm 
tollow!q ..SclUiMal req~I aball be Mt.. 

(a) There •ball be perceptible elearuce between th• purl and the 
pawl .top bl"acket when th• pawl •llencer 1e held in •ncaae.-nt 
with tbe purl tip u \he pawl plate i• mYH otf nol'll&l. 

(b) Tmre •ball be perceptible clearance bet.WMD the tip ot tb9 pol 
and tM ratchet t••h when the purl 1a engaged with tb9 triction 
tne pnl aUencer durin1 the wind-up. 

G - OP1R4TIOI: 

lo 'l'be dial shall operate freel.7 •• 1\. reetorea troa tm tenth digit to 
nol'll&l when retarded al•l.7 b7 band. 

H - LUBRICATION FOR JWIJFACfUB OR WHEN RIAS$!!MBT.ING DULs 

1. All part.a uaubled in dial shall be tree troa dirt, clut, .-talllc 
chlpe, or toreign particle• of UJ7 kind. 

2. Whm u•Ulbllng tbe dial, the tollcnring part.a •ball be lubriU.ted. with 
the apec1t1ed uount. of low temperature dial lubricant, Specitication 
5660. 

IOl'&: A clip ot oil aba.11 be considered to be the amount retained in 
a #4 Art.lets Sable Riger brueh a!ter being dipped ill the 
lubricant to a dept,b ot 3/8• and then •craped on the edp of 
the container t• r..,..e .._iua oil. There •hould 1aot. be 
sufficient. lubricant adhering to the brush to torm. a drop at 
the end ot the bri•tlea. 

(a) Bruh one dip ot lubricant. evenl.7 over the wora and both end• ot 
the wora ahatt. at tbe bearinc•• Brueb a a.-11 UIOUllt on the wora 
abaft between tile iOftl"Dor win&• and on each goyernor tiber butter. 

(b) Betore u•ellbllng tm wora abaft to tile dial, bruh a aaall uount. 
ot lubricant. int.o tbe bearing hole in t be goyernor cup and the 
aerew bearlna. 

(c) ApplJ" a uall uount ot lubricant. to the edge ot the cu and to 
tbe tiber spring butters. 

!Qll: Do not. applJ" lubrieut. to hard rubber butters. 

(cl) Bruh one tip •t luricaat OYer the main par bearing and top ot 
tiber wuber• bet•re uaubllng the gear. 

(•) Bruh o• dip of lubricant. eftD1.7 over t.be eat.ire eurtace ot tm 
pinioa abatt betore ueellbllng the tinger .top. 

(t) Aft.er u•ellbling the Min par, bruab one dip of lubricant. neal7 
OYer tbe eatcbet teeth and tbe top ot tbe gear and bearing. 
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(j) On dials using the Met.ion t7pe pawl silencer, applJ" lubricant. 
•J>U"in&l.7 to both aides ot tbe lift washer before uaelllbl.7. 
Atter uaUlbJ.T, brush one dip of lubricm.eYenlJ' ewer the pawl 
plate ahatt and tbe exposed aide et the tilter wuher. 

!Q!!.: During reaaaelllbl.7 bruab also one dip ot lubricant between the 
head ot the purl bearing pin and tbl pawl, and between the 
pawl and the pawl plate, and on the tip ot th9 pawl. 
During .manutacture the pawl bearing bole b dipped in lubricant. 
bet ore being assembled to the pawl plate. 

(k) Brush one dip ot lubricant nenl7 o·Hr the exposed portion of the 
main bearing on the gOYernor lid• ot the base before u .. mbling 
the spring. 

(1) Brush one dip of l.ubricant betwea coils ot the spring before 
aaaembllng on the dial. 

(a) See special requiruent in J-8 (•) tor the SATT dial. 

3. Dial should be allowed to at.and a abort tiM to pendt the lubricant 
to airead before being operated (when practicable). 

4. Bxcesaive oil shall not be allowed to re-1n on an:r aurtace. 

J - VARIABLI FIATUR!S: 

1. Dela.red Iapulae - Two Wire T7pe: Thia ia the standard type dial using 
an iapulae aborting ara and a two lebe caa which shall be aet ao that, 
with the dial at siormal, the tip of the Min illpW.ae spring ia 
approxiaatel.y equal.J.7 distant froa either high side ot the caa. 

2. lfon-Del.qed Impulae-Hormal.}7 Open: Thia t71>9 dial eaple1'• a t .. lobe 
cam which shall be aet ao that with the dial at normal the tip of the 
main iapalae spring shall rest on a high aide ot t be cu at a point 
such that it passes OYer approxillatelJ' 2/3 of the high aide of the caa be
fore colling to rest. 

(a) Shunt aprinp 11 and 112 shall not open until the iapulae springs 
have opened atter the lut iapalae. 

3. Non-Delqed Impll.ae-lol'll&lJ.7 Closed: Thia dial empl.07a a two lobe caa 
wbieh .mat be rotated allghtlJ' counter-clockwise trem the norul 
position but ah&ll be aet ao that, with the tinger plate at normal the 
tip ot the JllLil1 iapulae spring aball clear the cu a ai.llilma of .00511 • 

(a) The shunt apringa ahall not open until the iapulae apringa bave 
closed atter the laat iapulae. 

4. Three Wire Dela.red lapW.H-loftlal.17 Opens Thia dial eaploya an hap11H 
shorting arm and a two lobe 2 to 1 ratio cu which shall be aet •• that., 
with the dial at nGn&l, the tip ot the ll&in iapalae apring shall Hat 
on a high aide of the cam at a point such that it paaaea oYer approx
lllatel.y 2/3 ot the high aide of the cu betore cOlling to rest. 
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(a) Shunt. springs 12 and 13 •hall not close until the iapulse springs 
baT• opened af'ter the lut impulse. 

(b) With the dial at nol'Jl&l, the tip ot the main iapulse aprin& mq or 
u:r not rHt on a high side ot the cam, but the cua, and not the 
iap.11.se aborting ara, 1ball cauH the iapulae contacts to break 
a.tter the last iapule•. 

(c) Shunt springs shall be so adjusted that, with the dial ott normal, 
onl7 springs Ill and /12 are in contact. 

(d) Aa the dial restores to nor.Ml shunt springs Ill and #2, remaining 
in contact, shall .llDVe until spring #2 contacts spring #3, atter 
which spring #1 shall tollow a lli.niawa ot .015" betore breaking con
tact with sprinc #2. 

(•) Shunt springs #1 and 112 shall break contact betore springs 113 and 
114 Jllake contact. 

(r) P'ollow tor spring 14 attar being contacted b7 spring #3 shall be 
mini'IWI .015"• 

(g} Contact Hp&ration tor shunt springs of this UHllb}7 in either 
the noraal or operated position shall be lli.niaum .015" .maxi.aua 
.060" (gauged visual.17). 

(h) As the dial returna to nonu.l, just atter shunt springs #2 and Ill 
break contact, eprings #2 and 113 shall remain in approximatel7 a 
station&r7 position while the shunt cam .moves at least 1/8" 
•asured on the surtace which contacts the shunt spring butter. 

s. Two Wire Delqed Iapulse-Normall.7 Open: Thia dial eaplo7s a special 
c .. (H-43736-3 and special iapulse aprings with large tlat contacts. 
The caa shall be set so that with the dial at nonul the curved part 
ot the tip ot the main impulee eprin& which contacts the cu shall 
paaa over approximatel.7 2/3 ot the high side ot the caa before co.ming 
to rest. With the dial at normal the aa1n iapulae spring shall clear 
the caa. 

(a) The shunt springs shall not open until the impulse springs have 
opened atter the last iapllse. 

(b) The iapulse spring contacts when closed shall appear to be in 
centact tor at least 7/8 ot their diamter in &D7 direction 
acro•s the fiat tacea ot th• contacts, and shall not be out ot 
aligD119Dt more than 1/8 ot their !ace diameter. 

6. Two Wire lon-Delqed 11 Iapulae-Normall7 Closed: This dial Mplo7s 
an 11 hole tinger plate and number plate to match. A 38-1/2% aake 
cont.act cu is used. The caa is set so that, with the dial at 
normal, the tip ot the main iapul.se spring is approximatel.7 equa1}7 
distant troa either high side or the cu.. 

(a) ShUDt 1pr1ng1 #1 and #2 1hall not. opea uat.11 the iapulse springs 
haTe closed atter the lut iaptl.1•. 
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7. Wher. the shunt 1pring usubl7 haa tiYe springs ming two break 
contact• (three 1prlng1) and a .111.ke contact, springs Ill and #2 
shall break betore #2 and #J and springs #2 and 113 ahall break 
before springs 14 and 15 make. 

8. Two moditicatiene ot the standard dial are used in the SJ.TT systue; 
these are called the SATl A and SATl B dials. The basic differences 
between the ctials is the relatienalip between the dial pulses and the 
spotter pulses. Due to this, dit!erences •ill be round in the follow
ing adjuat•nts. THESE MUS'!' 1B FOLLOWED P'OR THE SPECIFIC DI.AL IIf ORDER 
TO OBI' AIR PROPER OPERATIOR. 

(a) The SAT!' dial has an extra ua (one, two, or three lobe) and a 
set ot tour springs actuated by the cu. The position or the cu 
shall be checked against the appropriate drawings. Check the 
position ot the extra hole in the cam or the t7pe ot the A SAT'!' 
dial against the appropriate drawings. 

(b) The pawl and the cam *1at be aligned so that the pawl does not 
extend .more than 1/3 its thickness be;yond t.1'?4' cu at. the lobee 
nor .more than 1/2 its thickness at I.JV part or the caa. (See Fig.8). 

(c) The edge or the pawl lllL18t be substantial.17 parallel to the edge or 
the cam. As the pawl rides over the top ot anr ot the l•bes, there 
must be no aore than perceptible clearance between the pawl and the 
edge ot the cam (aa judged viluall.7). A greater gap at the edges 
due te rounded corners on the pawl, is permissible. (See Fig. 8). 

(d) The contact gap !or the special a19ing aasubl.7 shall be .minima 
.015", maxillWI .020" with tm dial at normal. (See Fig. 6). 

(e) The pawl and armature spring assembl.7 should rest against the cu 
with 7 to 10 grams pressure •asured at the end ot the spring with 
stop spring held out ot t.he •V• The pawl spring should rest 
against the pawl with .3 to 5 graaa pressure. (See Fig. 6). 

(t) The stop spring is adjusted ao that there 1a at leut a percept
ible clearance but not over .008" between the pawl and cu 
.-asured between pairs o! lobes !or the t.wo or three lobe dial 
and close to lctbe tor the one lobe dial. For the re.lll&inder ot 
the cam the pawl may ride the cam as long as the contact clearance 
is not less than .008". (See Figures 3 and 4). 

(g) The pulse spring amt clear the shunt springs with dial at. normal 
b7 .020" mini.Jma Judged visualJ.7. (See P'igt.7). 

(h) The pawl should ride over the ca.m lobes treel.7, and not. cause the 
contact gap te beco• lees than .008" at azrr time u the finger 
plate is .moved ott normal and rotated tull7. When the pawl is 
pushed back coapletel7, it should have no tendene7 to hook on the 
pawl spring. 

SEC J-8j rated "ltulufacture Discountinued" sµperseded by J-8r. 
CJ J On T1P8 A SATT dials onl;y, locate the impulse cam sllghtl7 clock

wise trom the norul position so that the tip of the main iapulae 
spring is approximat•l.7 opposite the base ot the lobe on the 
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impulse cam. (See Fig. 9A). Check to aee that the requirements or 
paragraph S-7 are met. 
en Type B SA.TT dials, locate th• illpulae cam in the normal position 
(long a.xis parallel to the impulse springs). (See Fig. 9-B). 
Check to see that requirmenta or paragraph S-7 are aet. 

The special location or the iapulae cam ia necHa&r1 
on Type .l SATT dials because sme part.7 deaignationa 
require sending a spotter pulse before the first dial 
impulse when the digit "2" ia dialed. 'fype B SA.TT 
dial.a have no such requir•ents as a digit "O" is 
alwa7s dialed to obtain the part7 identification. 
Prior to Janua.ey 1955, Type B SA.TT dials were 
•nutactured with the special caa location. 

CM ANY SATT DIALS IH SERVICB:i 

1. Do not change position ot the impulse cam unless 
required by operating ditticulties. 

2. It the iapulse caa is mOYed under the above conditions, 
readjust the apotter C&ll tor proper synchronization. 

SEC. J-8k rated "Manufacture Discontinued" superseded b7 J-Ss. 

(k) Locate the cam so that the pawl is not moved radiall1', but 1e close to 
(taiching to .005") arrr one ot the lobee at the aoment that the impulse 
springs just make contact. Take up the pl.q in th• impulse cam by 
pressing it clockwise while releasing the dial. 
It the adjustment ia properly mde, the impulsing contacts will cloH 
before and open after the special contacts when the finger plate ia 
released slowly. Take up pla7 in the impulse caa bJ' preHing it cleelG
wise while releasing finger plate. An electrical check should show no 
aore than a slight overlap when the dial is operated at normal speed. 

(1) en all SA'rl' dials, onl7 springs one and two of the shunt springa _,. 
open before the last apotting pulse ii ccmplet.ed. Springs two and 
three ot the ehunt springs must make (judged visual'.q) when the finger 
plate ia mOYed ott normal until the pawl touches the tirst lobe. 
Contact separation ot springs two and three of the shunt springs with 
the dial at nonu.1 8hall be .015" to .030" (o•aet Bepal"atian 97 be 
reduced to .010" min. it necessa.17 to aeet this requirement). Ieep 
tensions ot the shunt springs toward the ain1mum value to avoid over 
loading ot the restoring spring of the dial. 

(a) There shall be a llin1mwR clearance of .010" (gauged viauall.y) between 
the bottca ot the caa plate and the top ot the stop spring ot the main 
impulse spring aH•b'.q. 

(n) Section 1-4 shall apJ>l.7 to the twin contact SATI' cam springs. 

(p) lilien lubricating, add oil to the edge of new caa and between pin and 
bu.ailing of the pawl and armature assembl.7. Use one dip tor bot;h. 
Wipe oft exceH oil. 
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( r) On Type "A" SATT dials onl7, locate the impulse caa slightly clockwise 
trca the norml position so that the "V" form ot the tip ot the main 
impulee •pring is aligned with the indcc •rk on the impulse cam with
in .005•, gauged visuall1'. Check t? aee that. requir•ent. B-7 ia met. 

On T1J>8 "B" SATT dial• locate the impulse cam in the nozwl. position 
(long axle parallel to the impulee spring•). See Fig. 9B. Check to 
see that requi1'9lents ot paragraph B-7 are met. 

FIELD NOTE: The special location ot the iapulse caa ia necesur:y en 
'f7pe "A" SATT dial.a because ac:ae ot the part.7 designations 
require eending a apot.ter pulse before the first dial im
pulse when the digit. "2" ie dialed. Tn>• "B" SATT dials 
have no such requiraaents as a digit "0" ie alwqa dialed 
t.o obtain the part.7 identification. Prior to January 1955, 
TJpe "B" SAT'l' dial• were lllUlU.f'actured with the special caa 
location. 

On &rJ1' SATT dials in service: 

(1) Do not change position or the iapulse cg unless required 
b7 operating ditticultiea. 

(2) It the illpulse cam ia mOYed under the abOYe conditions 
readjust the spotter cam tor proper .. 

(s) The spotter cam 8hall be adjusted to just close the spotter apringa 
on the /11 lobe when the formed tip ot the impulse springs is opposite 
the indcc mrk en the impulsing cam (it the dial does not have a Ill 
lobe, use the next available lobe). For inspection, the tip ot the 
impulse spring should be aligned within .010" ot the index •rk as 
the spotter springs close on &l'J1' lobe while the dial restores with 
the worm gear retarded by' hand. It the adjustment is properly made, 
the impulsing contact will &1W8Ts close before the spotter contacts. 
An electrical check should show no aore than .012 second• "lagging" 
overlap on any epotter pulse when the dial is restored at normal speed. 
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P'Cll SA.TT DilLS CliLY 

IDI TBMPEBlTURI WlllICABT (SPEC. .5660 ISSOBa 2 
Cll LlTPJl) SHALL BB APPLIED lS FOLLOWS. 

l·DISTRillJTI CB DIP TO THI WCIUl GIA! :mPT 
B!lRilfGS &: BRUS l SMALL j)(OOl'f OVER SURFACE 
<:I \Ull GEAR 91.llT P'RCll WRM GEAR TO PINGEi 
STOP B1WlDll FCJl RUST PROrECrICll. 

2-DISTRmJ'l'I OD DIP TO THI GCWEBIOR SllAPT BRINGS. 
3-(111 DIP TO DllL SHAPT BIARIIG AID B01'll SIDBS C. 

TRI PAWL SILENCBR LIFT WlSHER. 
~ DIP TO RAT<lmT GEAR BIWUJIG. 
s-covER THE ~ PORTICJI OF MAIN BlWUIG Cll 

OOVERHC& SIDE OP THI MOONTDiG PLlTE WITH ~ 
DIP Pal RUST PROTECTIC!l (SPRING RBMCJRD). 

6-oovERMOR SHAP'l' WC&H, OHE DIP• lllUSB SMALL AMOOIT 
\.0 OI SHAFT UNDIR GOVERNOR WIIGS, lQl RUST PROTECrICll. 

llD Cll GOV. BUFFERS. 
7-CD DIP JIWSHED IVAlft OVIR RATall!.T TEETH &: 

Cira DIP OVER GEAR TDTH. 
&-DISTRiroTE OBE Dil TO THI EDGE or THE CAM &: 

THREADED PCllTICll OF ClM SHAlT &: TO TBB PAWL 
BKlRDG. 

9-DISTRIBUTE CJIE DIP TO THI BUFFERS. ALLOW TO 
STAND A SHcm TIME & THDl R!XOVE SURPLUS on.. 
(DO Nor APPLY TO RUBBER Im'FlmS). 

10-DISTRIBUTE ONE DIP BETWEEH SPRING COILS F<ll 
RUST PROlECTiai. 

S\ 11-<li SATT DIALS APPLY cm: DIP BETWEml PD AID 
_) OOSHIHG OF THE PAWL AND ARMATURE ASSEMBLY. 

12-0H S.l'rl' DIALS DISTRIBJTE OBI DIP TO EOOE OF 
HEW CAM. 

EXCESSIVE LUBRICATION SHALL Har BE AU.OWED 
TO REMAIN Clf ANY SJRFACE. 

A DIP SHALL BE CONSIDERED TO BE THE AMOUNT RETAINED IN A 
NO. 4 ARTISTS SABLE RIGG:Ea BRUSH AFTER BEING DIPPED IN A 
THE LUBRICANT TO A DEPTH OF 3/8" AND THEN SCRAPED Cli THE 
EDGE OF THE CONTAINER TO REMOVE SURPLUS. THERE SHOULD NO? 
BE SUP'FICllm LUBRICANT AIHERING TO THE BRUSH TO FORM A 
DBOP AT THE END OF THE BRISTLES. 

LUBRICATE ONLY ~- NECESSARY TO PROVIDE SMOOI'H AND 
POSITIVE ME<llANICAL PEm'ORMA.NCE. 

IOl'ls INFOBXATI<lf <If THIS SHEEr IS THE SAME AS ell MlINTPXANCE LUBRICATION 
CHART WB. 4 ISSs 4 

TCI Library  www.telephonecollectors.info 



IUUI NO. 

c.0.52544 
er~ B 
3-.. 1-57 
RlmPED 
Pg.l 
Changing 
Title & 
Introduct
ion. Added 
to Sec1s 
B-S & F-1. 
RETYPED 
Pg.9,added 

?g.10.Added 
See's J-Sj 

& J-Sk. 
Changed 
para. J .. 81 

· added para 
J-Sr&J-Ss 

ll~t,t~ 
ISSUE #2· 

co,...£7745 
CL ) B 
1-29-59 
CHANGED 
SHEET 4 
SECTION E-1. 
A.SN 
;:.:.YYJ 1-2'1-ST 

l. - " -~--9 ":ic 
ISSBE: #3 · 

C0-4-A-807 
EMG. ECO 
3-23-59 
RETYPED 
SHEETS 3&4 
CHANGED 
SEC.D,PAR.4 
TO SEC.D, 
PAR.4a. 
ADDED TO 
SEC~ D, PAR. 4b 
SEC. D,PAR. 6 
SEC. B, PAR.9. 

f~H 3/i.1/s1 
~~c 

~,--~-q 

ISS'-- :-..,.,..,ff".,...».i::rt: 

STANDARD ADJUSTMENT 
FOR 

, TYPE 51A, TYPE 52 & 53 DIALS 
(TWIN CONTACT DIALS) . 

I - INTRODUCTION 

This adjustment covers dials having twin contact springs. Tqe Type 51A is 
similar to the Type 51 except that it }las twin contacts and may have a two piece 
black extended number plate !or use on the Type SQ and associated monophones. 
The Type 52 dial is similar to the Type 51A except .that it has a!one piece 
extended black or colored number plate and may have a clear plastic finger 
plate tor use on the Type 80 and associated monophones. The Type 53 dial. is 
similar to the Type 52 except that it has Mn Contact SATT springs. 

!I ~ ROUTINE INSPEC'l'ION 

Dials are properly adjusted and lubricated before shipment from the factory 
and will operate for long periods or time without readjustment. However, minor 
adjustments may be required occasionally. The inspection of the dial should be 
made in the following order with readjustments made only as necessary. Where 
limits of adjustment are given, the dial should be inspected with the extreme 
limiting values and readjusted only if' it is found to be outside these limits. 
Deviation from nominal values is to be expected and is ~ot cause for readjust-

~· 
R.ATCHEr PAWL 

Inspect and adjust the clearance between the shart stop arm and its associated 
stop. Section F-1. It will be necessary to remove the finger plate on the 
Type 51A and Type 52 dial to inspect the pawl and pawl stop. If' adjustments 
are necessary the number plate, on the Type 51A dial, should also be removt::d. 
Bend the pawl stop and obtain proper clearance. 

RESTORING 

Inspect the restoring spring according to Section C-1. In general the spring 
will not need readjusting. However, it it should need adjusting, increase or 
decrease the tension by removing the spring and then remounting it with the 
lower end engaging the hook back of, or in front o.f the previously used hook 
as the case may be. 

IMPULSE SPRINGS 

Inspeet and adjust the impulse springs as per Sections B-1, B-2, and B-3. 
Inspect and adjust if necj}ssary the contact separation 1¥1d clearance between 
cam and tip of ma.in L'Ilpulse spring. See Section B-4. This adjustment consists 
ot bending the hea·"Y stop ~pring. · 
Inspect and adjust if necessary the impulse shorting arm - Sections B-5 and B-6. 
This adjustment consists of bending the impulse shorting arm. 
Inspect and adjust the tirnine of the shorled impulse - Section B-7 and B-S. 

AUTOMATIC lllClllC C:OWAH'f 
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,Iupect. ud a4JQt the 1htlnt· ipz1Ag1 per ,Sen.t.en D. . · 
bepect ancl adJuet.· lt mc•••U7 th~ .. apring t..a.1 ... 'Gd contact. •parat.ioli. 
SM Seet.ione D-1 &nc:l D-2. 
-Iupeet. ud &dJut. it necuaa17 the spring pq!.Qg. . See Sectl-. D-3 ud D-4. 
Iupeet. ant adJ'8f. -~ uceala17. tbl, alluat. caa au.p•nt... Se• S•ct.lon D-5 • 

. OOVBRllCll 

Iupeot. aad.atlJuat.-tbe sn•raer • Seetione B-1 .a-~~ ~uet t.h• 1peed ot 
tile dial •.~et.ion ~'~-·, Thia adJut.Mnt; _ u· wt.~ 111 benclinc the pyerner 
wing• •• the .tllb-31 Wllkt• ttll bear agd.net t.be ..,.l'll_.., np wit.la ..rtle1ent 
pnanre t.• -1n\a1n •the cel"Peet.· dial ~peed. 

"' OPIRATIOI ' 

Cheek t.ha dial_ tw binda accorcling t.o tbl ·not.e in SecUon/G-l 
~ 

· LtJBllICATIOI 

During -.mataet.V. and wheDeYer reaaaeJllblldg·diais, lUbtieat.i• atao.lcl be 
perteraed .. per· Sect,ien II. . . · . 
Tbe lul'iea~ien pi-ecedure on-Fl&. 101 ah~ be ued tor ma!at.enance pvpoaea 
whea t.be . ..,..rn•r · and para ~·1 net 1'9JllOYed. , . . 
Bxo ... 1.,., oU all9uld ne\ be periitted t.o·re.in·on ut nrtaee u-it. \ends t.• 
c•ll•et lla\. · ~. 4uat. · · 

v W"!T& _ 1'1.&tum ... 

D~ baYlnc apeeial teat.vu ahoul.d lt• adJutted aeo•rding .. to the refluire•nt.• 
ad.el! Se.Uh:'"• . · . . 

III• SPBCIFIC.RIQUIREJBITS 

A -!l!!RAr .. . .• 

l. Thl.,.uai •Mll •8' ·t.ba nneral. requir .. nt.1 specit1•4 in ~100 whlo' 
~\-~1·~ . 

2. · Tbl tia«er pl.a\• 1bal.l an 'blacl on t. he tiqer atop. 

3. "'The nuaber plat• shall be .clean· and shall not ·be broken or exceeaiT•l.1' 
eracke- o~ ·tfllUTM· 

4. 'the t··-. .Pd.re O(;t,~ ;Oentaa,ts. aball make or bNak ntbln .• 002il et ···~ 
k-.r. u j~ rt.ull,- (.003" tor iupeet.ien). · 

Jm.1. . A ~I' et ••l&act1 oont1at.a of one of t.h• contaete of a lever 
spring and·•• et· the ·c.ataeta of the bNak or .... spring. For 

· el'Allpl~ 'a ~· eo.mbiaa\ioa •••1-.ta ot t.wo pairs ot contact.a. · 
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B - IMPULSE SPRINGS: 

1. With the finger plate off normal. ap.d the tip of the ma.in 1mpulse spring 
opposite a low side of the cam, the main impulse spring shall rest 
against both contacts of the ·middle impulse spring with a total pressure 
of 40 grams ± 10 grams. (See Fig. 1). . . 

2. When not engaged by the impulse shorting ann the middle impulse spring 
shall rest finnly against the heavy stop spring from its own tension. 

3. With the finger plate off normal and the tip of the main impulse spring 
opposite .a low side of the cam both contacts must be closed and both 
bifurcations of the middle impulse spring should preferably rest against 
the heavy stop spring, but a perceptible gap (as gauged visually) between 
one of the bifurcatio.ns and the stop spring shall not be cause for · 
rejection. A perceptible gap is defined in this instance as being not 
more than .00211 • 

4. Section A-4· shall be considered to have been met if with the impulse 
springs opposite the low side of the cam, both pairs of contacts are 
closed. 

5. The heavy stop spring shaJ.l be ad.justed to give the proper contact 
separation of the impulsing springs, as determine~ by an electricaJ. test 
with a percent make meter if possible, or by gauging if a meter cannot 
be obtained. Ratio limits are 391' to 411' read.justed, 38. 5i to 41. 51' 
test. DiaJ.s in service may show a lower ratio but need not be readjusted 
if the ratio is at least 37'f,. When an impulse ratio meter is not available, 
the contact separation shall be • 018" ± • 001", with the finger plate off 
normal and the tip of the :r,na.in impulse spring resting against the high 
side of the cam adjacent tO the locating hole. 

CAUTION: Dials adjusted. to the percent make may have a contact ·separation 
slightly outside the gauging limits specified above. The 
gauging .limits are not applicable to diaJ.s adjusted by meter. 

6. When an impulse shorting arm is used, the highest point of the middle 
impulse spring buffer shall engage the contacting portion of the arm 
(See Fig. 8). 

7. The shorting arm, when used, shall cause the main impulse spring to clear 
·the cam at the leading edge by not less than • 015~.J nor more than • 030" 
during the shorted pulse. The clearance at any .other point on the cam 
during the shorted pulse. shall not exceed .045" •·(gauged visuaJ.ly). 

8. The impulse shorting arm shall not cause the middle impulse spring to 
move away from the heavy stop spring until after the compl.etion of the 
last pulse sent out. Take up play in the impulse cam by pressing it 
clockwise while releasing the finger plate. 

9. Clearance between the impu18e shorting arm and the shunt spring buffer 
shall be . 005" minimum during windup as gauged visuaJ.ly. 

C - BESTOIUllG !FRINGS: 

l. The re storing spring shail have one to one and a third turns tension 
with the diaJ. at nonnal. 

D - SHUNT SPRINGS: 

1. Shunt springs shaJ.l be ad.justed so that they will have a mininrum of • 015" 
follow before breaking contact. (Gauged visuaJ.ly) (See Fig. 8). 
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2. Contact separation for shunt springs, when the diaJ. is in either t~ 
normal. or off normal position, shaJ.l be not less than .015" maximum .03011 

gauged visually. (See Fig. 7 and 8). 

NOTE: If the shunt spring assembly h&s four or more springs and includes ,._,, 
3 springs which make common contact when the diaJ. is off normal, 
contact sep~ation for shunt springs when the dial is in the off 
normal position shall be ma.x:f J11Jin • 050". 

3. The main spring of a break-make combination shaJ.l break its back contact 
before ma.king its front contact. 

NOTE: This requirement also applies to 3 springs of a four-spring 
combination when the operating spring opens a back contact and 
closes a make contact. 

4a. When there are two break contacts (nor.mally open) or three break contacts 
in a shunt spring assembly with two operating buffers, springs l and 2 
shall break before the springs operated by the second buff'er. -There shall 
not be more than perceptible clearance (if any) betveen the second buffer 
and the first buffer cup, with the dial off normal. 

b. In shunt spring assemblies having :four or five springs, with the dial off 
normal, there shall be no more than perceptible. movement of the number 
one spring, due to the tension of the outside buffer spring against the 
inside buffer spring. ' 

5. The highest point of the operating shunt spring buffer shall engage the 
shunt. spring operating cam with the dial in the normal position (See· Fig_.8). 
NOTE: Alignment shall be such· that contact gap is minimum • 005w 'When 

dial finger plate is pUlled out when at normal. 

6. Clearance be twee 'l the shunt spring operating cam -and the impulse spring 
buffer shall be .00511 minimum during windup as gauged: visually. 

E - GOVERNOR: 

1. ·There shall be perceptible end play in the govern.Or but this end play 
shall not exceed .008". 

2. The govemor wings shaJ.l be fe>rmed so that the lm:ff'ers are approx1.mately 
equidistant from the worm shaft. 

3. The dial shall be adjusted for speed as follova: 
specified) 

( Ullless otherwi Biii 

(a) During manufacture and rea.djustment ad.Just the dial to operate at 
not less than nine nor more than eleven impulses per second. 

(b) For maintenance inspection the dial shall operate at not less than 
eight nor more than twel~ impulses per second. 

F - -qATCHET PAWL: 

1. With the dial at normal the pawl shall rest against its stop so as to 
give minimum .00811 , maxim.um .03011 clearance between the shaft stop arm 
and its associated stop. On SATl' DIALS, the ma.x:l.mum clearance shall be 
• 02011 • 

A-807 
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2. Whea.::'h! tricti• t7pe purl •ileacer 1ntroduc9Jt11n 1951 ia uae, tlw 
tollcNtN acld1t.U1111al requinlllata •ball be Mt.~ 

(a) 'l'heN liial.l ,\M perce~ible Gl•ar•c• bet,,.ea t.h•, pawl aad. tile 
pa1rl'1t.opbr•cket when the pawl aileneer·ia held in engage..at. 
with t.he pawl tip u \he purl plate ia .,.,.e4 ett aermal. 

(~) The" ahall be ,percept.ible clearance ~-- t.be tip ot tlae pal 
and the ratchet. t.eet.h when the pawl 1a engaged with t.he friction 
t7pe pawl ailence~ during the wind-u.~. 

G - OPQATIOI: 

1. The dial shall operate treeq a1 i~ reat.orea troa the t.eDth· cligit to 
nol'll&l. when ret.ardecl alewl.7 b7 bancl .. 

H - LUBRICATIOJf FOR MANUFACTURE OR WHEN REJSSEMBI.ING DULs 

l. ill pe.rt.aaaauabled in dial.sball be tree troa dirt., clut., .tallic 
clllpa, o~ . .t'oreiga·part.iclea ot ~kind. 

2. Wha. uaubllng the dial, the following part.a aball be lubr141at.ed wit.h 
the apec1tied aaouDt ot. l• t.emper'-ture .. dial lubricant, SpecUioatien 
5660. . 

IOrs: A dip ot oil aliall be cons1mrecl t.o be the uomai. mainecl 1n 
a #4 Artist.a Sable Rigger bruah att.er being dipped 1a the 
lubricant to a c:lept.h ot 3/• antl then aoraped. • the edp et 
the oont.&iaer t• rwve ... baa oil. Then aboul.cl •• ie 
autt1cient. lurioaat aclbering to the brush t• to:ra a drop at. 
t.be elld ot the b~iatl••· 

(a) Bruh oae dip ot lubl"ieaa\ evenl.7 ner t.he wora and be\ll end• of 
t.he wo:ra ebatt. at u. be&rinl•• Brull a e-1.l ..u\ • t.m .... 

· 1batt. bet.•• the tcnvnor w1rla• aad oa eacb geyvaer fiber :batter. 

(') S,tore uaubl!M ti. wona ah&R t.o t.i. dial, bruh a a..U .-
et lubricant into the t.earirag hole 1n t. he goyeraor eup Mil tbe 

· 80N1f beU"irtc- -

(1) APJ>l.1' a ..all amount ot lubrioant. t,o the edge ot t.lae •• and t.o 
t.i. fit••I' apring b\lftws. 

lmJ. Do aot. appl.J labrioaat. t.o hard. nbber buttere. 

(4) · Bruh one Up 8f lurieaat.. owr the a1a par beariac. •d t.ep et 
tlber wuber• bltwe uaMbllq·t.he par. · · 

(e) Bl°uh OM tip Of l\1brieant. eftlll.7 OYel' the eat.ire evfa• flt \M 
. pSn4• abaft before aea"*»llng tb9 tiapr nop. 

(t-) After uaellbllag th• aa1a gear, brub oae dip ot l11briom efta1¥ 
. . enr t.be eat.obet. teet1' and t.be t.ep •t t.lle par '84 iearlaa. 

AUTOMATIC ELECTalC.COMl'ANY t t---..---..... --...... D-L __ _.l-.CH_IC._-1 
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(j). On diala uinC t119·-~ction·t7pe pmrl •lleaav, •PP1T labrt ... 
apaz-1DclT ~o bot.h aide• ot tM Uft •uhv before uaellbq.· 
·.ut•r ua..a.i,,. brub om dip ot . .lubrl.- .•Wnlt wer tbl pal 
plat• •haft and tbe upoaed eid•.•t·t~ tiMI" wutaer •. 

IOl'I: - Dviag reaaa•l.7 bneb .iao · oae dip ot lubricant betwe.D tbe 
head ot tbe pawl bearing pin ad ti. ,_1; ml ·bet.ween t• 
pawl and .the pawl pl&t•1 and • t.he t.1p ot tbe pawl •. 
During .-Qtact.~ the pal be~ hole u· dipped in lubricant. 
beton being asaubled to the pawl: plate. 

(k) Br\Ulh ou dip ot lubricant n•nl.7 oY9r. the upoaed ~ion ot t• 
main bearing on th• gcwernor aide et t• bu• before uaubl' DI 
the apring. 

(1) Bruh one clip ot lubricant.· between coUa of the aprlng before 
aaaUlbling on the ·cU.al.. · 

(a) See apecial req~z:at. in ·J-a (J) tor ti.a SATT dial. 

3. Dial should be allowed to •tant.l a •hort t.1- to pel'llit the · lurioaa\ 
to apreacl before bein& operated (when practicable).- _ 

4. Bxoeea1Y• oil ahall not be allowed to reu1n on &fJ7 avtaee. 

,1 - VARIABII FBAtURIS: 

1. Deland IapW.ae - Two Wire T7pe: Thia ie tbe ataaclard t.ne dial u1ag 
an iapul.se abo?ting ara and a two lebe cu whieh •ball be aet •• \bat.1 
wit.h the dial at '10rmal, the tip of the a1n iapalae epring ia 
approximat.•17 equal.17 cU.taat tr• either high aide ot the cu. 

2. lon-Delqed lapW.ae-P.ormal.l7·0pen: ·Thia ttpe dial eapl.979 a t.w i-. 
cu which ab&ll be ••t. so that with t.he, dial at normal tbe tip ot the 
main iapala• spring· aball rest on a high aide ot the cu at. a pKat. . 
auch that it pasaee over •Pproxi.Mtel.7 2/3 et t.h• high aide ot tbe ·ou be
fore coa1ng to net.. 

(a)· Shunt. aprinp 11 and 12 shall not open until the iapul•e sprizap 
have opened atter the ·lut iapalee. · 

3. lon-Delqecl Iapulse-loraall7 Closed: Thi• dial -.plop a two lobe eaa 
which mat. be rotated alightl,y counter-cloekwise trem the nol'llal 
poaition but •hall be •et eo that., with the tinpr pl&te at normal ti. · 
tip ot the main illpule• aprinc abal.l clear tbe ~- a mas._ ot . • oos•. 
(a) Tbe ahunt. aprinp aball net open until the _iapulee. epr!.nge b&Ye 

cloaed atter the .last iapul••· 
4. Tbree·Wire Delqed Illpulae-lenial.q Opens Thie dial .. pl07a an tapaJee 

aborting arm and a two 1-. 2 to l ratio cu which shall be •et ae that., 
with the dial at neral, the tip ot the main iapilae apring eball teat 
on a high aide ot the cam at a point such that it paesea ewer approx
ltlatel,y 2/.3 ot the high aide o_t the cu ·before cOlling to rest. 

DL .1 CHIC. 
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(a) Shunt. •Pring• 12 ana 1;~,ahall not clo•• until t.he iapW.•• spring• 
baw• opened att.er, th 1 lut. iapqlae. 

(b} With the dial at. nonaal., the tip ot the main iapulae' spring aq or 
u:r not re.t. on a high aide ot the caa, but the cu, and not the 
iapal.ae abo,rt.ing arm, alaall.caue the iapulee contact.a to break 
atter the laat iapul•e. 

(c) Shunt aprinp •hall be so adju.t.ed that, with the dial ott normal, 
onl,r apringa 11 and 112 are in contact. 

(d) '8 the dial restores t.o norul. ahunt. springs Ill and #2, remaining 
in cont.act, •ball move unt.ll apring /12 contact a apring 113, atter 
which spring #1 ahall follow a minimum ot .OlS" betore breaking con
tact with spring #2. 

(e) Shunt apringa #1 and 12 shall break contact betore springs /13 and 
Ill+ make contact. 

(t) Follow tor spr1ng 114 atter being contacted by spring #3 •hall be 
me1n11 .015"· 

(g) Contact separation tor shunt springs of this uaembl.7 in either 
tbe normal or operated po•ition shall be minillwa .OlS" ux1 "Ull 
.060" (gauged viaual.17). 

(b) Aa the dial returns to normal, just atter ahunt apringa #2 and 11 
break cont.act, aprings 112 and 113 shall remain in approxiaat.el.7 a 
atation&17 position while the shunt cam moves at leut. 1/8• 
•uured on the aurtace which contact.a the ahunt spring butter. 

s. ho Wire Delqed Iapulse-Nor.mal.17 Open: Thi• dial eaplo79 a apeoial 
cu (lf..43736-3 and special illpul.ae apringa wit.h large tlat contact.a. 
The caa ahall be aet so that with the dial at normal the cuned part 
ot the tip ot the main impulse spring which contacts ·the cu shall 
pua cwer approximatel.)' 2/3 ot the high ai~ ot the caa betore cOld.ng 
to rest.. With the dial at. normal the ll&in iapala• spring ab&ll clear 
the cu. 

(a) The shunt apringe shall not open until the iapul.se epringa have 
opened atter the lut. iapW.ae. 

(b) The illpW.ae apring coat.aet.a when cloaecl ahall appear t.o be iD 
ceat.tot tor at leut 7/8 ot their diameter in U7 direction 
across the nat tacea ot the contacts, and ahall not be out of 
alignment more thu 1/8 ot their tace di&Mter. 

6. Two \fire Ron-Delqed ll l•pula~or.mall7 Cloeed: Thia dial •pl.07a 
an ll bole tinger plate and DUllb•r· plate to Mt.ch. A 38-1/~ llake 
contact. cu is used. The caa· is aet so that, with the dial at 
normal, the tip ot the Min impulse spring 1• appronat•l.7 equal.17 
dist.ant troa either high aide or the cu. 

(a) Shut. apringa #1 and. #2 ahall not opea uatll the iapal,ae apl'inga 
haTe cloeed att.er the lut iapll.8e. 

DL 
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1. ilhere the shwi\.ipriag· auUbl,r bu t1Ye i-priQp uing.\wo break 
contact• (three apriDp) and a make ·Cl(mtact, apriage 11 and #2 
shall break betore /12 and 113 and springs #2 and 13 shall break 
before apringa #4 and #5 make. · · 

s. Two aoditicatiena of the standard dial are ued in the S.lTT •TR ... J 
these are called the SAft A and SAT'!' B dial.a. The buic ditterencQ• 
between the tial.• is the relatieutip between the dial P'lbes and tbe 
spotter pulses. Due to thle, ditf'erences will be found in the follow
ing adjut•nt•. THFS MUST JB FOLlOWED FOR THE SPBCIFIC · DIAL IB ORDD 
TO OBTAII PROPER OPERATIOll. 

<•> The SATT dial bu an extra ca. (one, two, or three -lobe) and a aet. ot tour springs actuated b7 the cu. The position of the cu 
a ball be checked against the appropriate drawings. Check the 
position ot the extra hole in the cam ot the t7pe ot the A SAft 
dial against the apprepriate drawings. 

(b) The pawl and the cam !lwst be aligned so that the pawl does not 
extend MN than 1/3 il.s thickness be7ond the CUl &\. the lebea 
nor aore than 1/2 its thickness at &ll7 part. ot the caa. (See Pig.8). 

(c) The' edge ot the pawl mat be aubatantiall7 parallel to the edge ot 
the cu. A8 the pawl rid•• OYer the top ot an:r ot the l•bes, there 
m.uat be ao•re than perce~ible clearance between the p&wl and the 
edge ot the cam (u judged visuail7). A greater gap at the edges 
due te rounded corners on the pawl, ia permi.saible. (See Fig. 8). 

(d) The cont.act gap tor the special a~ing aasembl.7 •hall be adn1pm 
.Ol.5•, m•xl•• .020• with ti. dial"at. normal. (Se• Fig. 6). 

·(•) Tbe pawl and arat.ve apriq asaembl.7 •hould rest. agaiut. the eu 
wit.h 7 to 10 grams preaave Muured at the end ot the spring wit.h 
at.op •in-inc held eut ot the WV• fbe pawl sprinc aheuU·'reat. 
against. the pawl with )'°'o S gr._ J)re••ure• (See F~; 6). 

(t) The atop 1pring is adjuted 80 that there 'is at leut a perc•~-
1ble clearance but not. ewer .00811 bet.wen the pawl and oa 
measured between pain ot lobes tor tt. two 9r three lobe dial 
'and. el••• t.e lebe ter the one lobe dial. F•r the re•4nd.er et 
the cu the pawl UT ricle the cam aa long ·u the contact clearance 
ia not le8s than .ooa-. (See Figures 3 aDd. 4). 

(g) The pal.ae spring m1t clear the ahun""apringa with dial at. nol'llal 
b7 .02on mni•111 judged 'f'i.•ual.17· CS.• Pie·?). 

(h) The pal should ride ner thl -~• lobe• treel.7, and no\ oauee t.m 
cent.act gap te beeo• · 1eaa t.llU .ooa• at. u:r tiae u tbe linger 
plate ia .lllOYed ett nerul. ,ad r.tatecl tul.17 •. When the pawl i1 
pushed back ecapletel.7. ,i\ should haYe no tendenv to hook ant.be 
purl aprtag •. 

SEC J-8.:1 rated. "Jlmufacture Discountinued" sp.perseded by J-8r. 
(j J On Tne A SATT dials onl,r '· locate the impala• ou alight,l,r cloet

wi•• tr•• the aol'll&l. position 80 that. the tip of the ad.a iapalae 
spring 1• appreld.Mt.•l.r oppedte tll• bu• ot tbe lobe on the 

· ..... ·.. DL I CHIC. ' 
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impulse cam. {See Fig. 9A). Check to eee that the requirements of 
paragraph B-7 are met • 
Ch Type B SATT dials, locate t.h• 1mpulse caa in the norml position 
(long axis parallel to the impulse 8J>l'ings). (See Pig. 9-B). 
Check to see that requireenta of paragraph B-7 are iaet. 

FIELD NarE: The special location of the impulse cam ia necess&ey' 
on Type A SATT dials because scxae part7 designations 
require sending a spotter pulse before the first dial 
impulse when the digit "2" is dialed. Tn>e B SA.TT 
diala have no such requir•ents as a digit "0" is 
alft1'• dialed to obtain the part7'identification. 
Prior to January 1955, T)1>9 B SATT dials were 
anutactured with the spacial cam location. 

Cll ANY SATT DIALS IN SERVICE: 

1. Do not change position of the impulse cam unlaH 
required by operating ditticulties. 

2. It the iapulse cam ia mOV'ed under the above conditions, 
. readjust the apotter cam tor proper synchronization. 

SEC. J-Sk rated "Manufacture Discontinued" nperaeded b7 J-Sa. 

(k) Locate the caa so that the pawl is not moved radial.17, but is close to 
(touching to .005") &IJ1' one of the lobes at the mament that the impulse 
springs just make contact. Take up the pl.q in the impulse cam bJ' 
pressing it cloclad.se vhile releasing the dial. 
It the adjustment ia proper]Jr made, the impulsing contacts will close 
before and open after the special contacts when the finger. plate ia 
released slow]Jr. Take up plq in the impulse cam b7 pressing it clock
wise while Nleasing finger plate. An electrical check should show no 
more than a alight overlap whe the dial is operated at normal speed. 

(1) en all SA'rl' dials, only springs cme and two of the shunt springs _.,. 
open before the last spotting pulse i• ce111pleted. Springs two and 
three ot the shunt springs must make (judged visual]Jr) when the finger 
plate ia moved otf normal until the pawl touches the first lobe. 
Contact sepa~tion ot springs two and three ot the shunt springs with 
the dial at normal shall be .01511 to .030" (•-'&wt •epuat.im11&1·1* 
reduced to .OlOtt min. it necess&l'7 to meet this requirement). Keep 
tensions of the shunt springs tovard the mj ni11111m value to a void over 
loading ot the restoring spring of the dial. 

(11) There shall be a minimum clearance ot .010" {gauged viaual]Jr) between 
the bottan of the caa plate and the top of the atop spring ot the main 
impulse spring ase•b]Jr. 

(n) Section A-4 8hall app]Jr to the twin ccmtact SAT'l' cam springs. 

(p) ltlen lubricating, add oil to the edge of new cam and between pin and 
bu.ehing ot the pawl and armature asaembl7. Uae one dip tor both. 
Wipe ott excess oil. 

MlrOMATIC IU!ClllC OOM#AH'I I' -------------~DL __ __.l._a&. __ _ 
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(r) ~Type "A" SATT clia1s onl.71 locate the impulse cam slightly clockwise 
trc:ill the nonnal position eo that the "V11 tom ot the tip ot the .min 
impulse apring ia aligned with the index •rk cm the illpul.ae cam with
in .005", gauged viauaJ.lT. Check t• aee that requirtaent. B-7 11 met. 

On Tn>e •B" SATT dials locate the impulse cam in the norml position 
(long axis parallel to the impulse epringe). See Pig. 9B. Check to 
see that requirements of paragraph B-7 are aet. 

FIELD NOTE: The apeei.al locatien of the iapul.ae c .. i• neceeaaey on 
TJpe "A" SATT dial.a because •- et the part,7 designations 
require sending a apot;ter pulae before the first dial im
pulse when the dicit •2n ia d1aled• 'f1pe "B" SATT dials 
have no such requirW181lt& ae ·a digit "0" ia alwqa d1aled 
to obtain the party identification. Prior to Jumary 1955, 
Type "B" SATT dial• were manufactured with the special caa 
location. 

On any SAT'l' dials in service: 

(1) Do not change positien et the illpulse cam unless required 
by operating ditticultiea. 

(2) It the illpulse cam is m.OYed under the above conditions 
readjust the spotter cam. for preper. 

(s) The spotter call shall be adjusted to just clue the spotter springs 
on the #1 lobe when the fonied tip of the 1mpulae springs ia opposite 
the index mark cm the impulsing cam (it the dial does not have a Ill 
lobe, use the next available lebe). For inapeetien, the tip ot the 
impulse spring should be aligned within .010", ot the index mark as 
the spotter springs close an &IJ1' lobe while the dial restores with 
,the worm i:Sear retarded by hand. If the adjustment is properly made, 
the impulsing contact will alW81'B close before the spotter contacts. 
An electrieal check should show no more than .012 second• "laggiqg" 
overlap on &Pl spotter pulse when the dial is restored at nermal speed. 

AUTow.nc B1C111C t:Dl/#ANY I~ r---...---...,.---ii-DL ............. ~1._°'-:r.~,.... 
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FOR SATT DIALS ONLY 

I 
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LOW TEMPERATURE WBRICANT (SPEC. 5660 ISSUE: 2 
OR LATm) SHAU. BE APPLIED AS FOIJ.OWS. 

1-DISTRIBU'l'E ONE DIP TO THE WORM GEAR SHAFT 
BEARINGS & BRUSH A SMAIJ. AMOUNT OVER SURFACE 
OF WORK GEAR SHAFT FROM WORM GEAR TO FINGER 
STOP BEARING FOR RUST PROTECTION. 

2-DISTRIBUTE ONE DIP TO THE GOVERNOR SHAFT BEARINGS. 
3-0NE DIP TO DIAL SHAFT BEARING AND BOl'H SIDES OF 

THE PAWL SILENCER LIFT WASHER. 
4-0NE DIP TO RATCHET GEAR BEARING. 
5-COVER THE EXPOSED PORTION OF MAIN BEARING ON 

GOVERNOR SIDE OF THE MOUNTING PLATE WITH ONE 
DIP FOR RUST PROTECTION (SPRING REMOVED). 

6-GoVERNOR SHAFT WORM, ONE DIP• BRUSH SMAIJ. AMOONT 
ON SHAFT UNDER GOVERNOR WINGS, FOR RUST PROTECTION. 
A.ND O?l GOV. BUFFERS. 

7-0NE DIP ERUSHED EVERLY OVER RATCHET TEETH & 
ONE DIP OVER GEAR TEETH. 

8-DISTRIBUTE ONE DIP TO THE EDGE OF THE CAM & 
THREADED PORTION OF CAM SHAFT & TO THE PAWL 
BEARING. 

9-DISTRIBUTE ONE DIP TO THE BUFFERS. AU.OW TO 
STAND A SHOR!' TIME & THEN REMOVE SURPLUS OIL. 
(DO NOT APPLY TO RUBBER BUFFERS). 

10-DisrRIBUTE ONE DIP BETWEEN SPRING con.s FOR 
RUST PROfECTION. 

11-0N SATT DIALS APPLY ONE DIP BETWEEN PIN AND 
BUSHING OF THE PAWL AND ARMATURE ASSEMBLY. 

12-0N SATl' DIALS DISTRIBUTE ONE DIP TO EDGE OF 
NEW CAM. 

EXCESSIVE WBRICATION SHAU. NOT BE ALLOWED 
TO REMAIN ON ANY SURFACE. 

A DIP SHALL BE CONSIDERED TO BE THE AMOUNT RETAINED IN A 
NO. 4 ARTISTS SABLE RIGGER BRUSH AFTER BEING DIPPED IN A 
THE LUBRICANT TO A DEPTH OF 3/8" AND THEM SCRAPED ON THE 

. EDGE OF THE CONTAINER TO REMOVE SURPLUS. THERE SHOULD NO? 
BE SUFF:ICI:m? LUBRICANT ADHERING TO THE BRUSH TO FORM A 
DROP AT_ THE END OF THE BRISTLES. 

LUBRtcATE .. ONLY WHEN NECESSARY TO PROVIDE SMOOTH .AND 
PoszTIVE MECHANICAL PERFORMANCE. . . 

NOI'E: INFORMATION 00' THIS SHEEl' IS THE SA.ME AS ON MAINTmANCE LUBRICATION 
CHART WB. 4 ISS: 4 

( 
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STANDARD ADJUSTMENT 
FOR 

TYPE 51A, TYPE 52 & 53 DIAI.8 
('!VIN CONTACT DIAI.8) 

INTRODUCTION 

ISSUE: /If, 
DATE: 12-14-61 
APPROVALS: 

This adjustment covers dials having twin contact springs. The Type 51A is similar 
to the Type 51 except that it has twin contacts and~ have a two piece black 
extended number plate for use on the Type 8o and associated monophones. The Type 
52 dial is similar to the fype 51A except that it has a one piece extended black 
or colored number plate and ~ have a clear plastic finger plate for use on the 
Type 8o and associated monophones. The Type 53 dial is similar to the Type 52 
except that it has Twin Contact SA.TI' springs. 

ROUTINE INSP.ECTIC»i 

Dials are properly adjusted and lubricated before shipment from the factory and 
will operate for long periods of time without readjustment. However, minor 
adjustments may be required occasionally. The inspection of the dial should be 
made in the :following order with readjustments made only as necessary. Where 
limits of adjustment are given, the dial should be inspected with the extreme 
limiting values and readjusted only if it is found to be outside these limits. 
Deviation from nominal values is to be expected and is not cause for readjustment. 

RATCHET PAWL 

Inspect and adjust the clearance between the shaft stop arm and its associated 
stop. Section 6.1. It will be necessary to remove the finger plate on the Type 
51A and Type 52 dial to inspect the pawl and pawl stop. If adjustments are 
necessary the number plate, on the Type 51A dial, should also be removed. Bend 
the pawl stop and obtain proper clearance. 

RESTORING 

Inspect the restoring spring according to Section 3.1. In general the spring 
will not need readjusting. However, if .it should need adjusting, increase or 
decrease the tension by removing the spring and then remounting it with the lower 
end engaging the hook back of, or in front of the previously used hook as the 
case may be. 

IMPULSE SPRINGS 

Inspect and adjust the impulse springs as. per Sections 2.1, 2.2, and 2.3. 
Inspect and adjust if necessary the contact separation and clearance between 
cam and tip of main impulse spring. See Section 2.4. This adjustment consists 
of bending the heavy stop spring. 
Inspect and adjust if necessary the impulse shorting arm - Sections 2.5 and 2.6. 
This adjustment consists of bending the impulse shorting arm. 
Inspect and adjust the timing of the shorted impulse - Sections 2.7 and 2.8. 

I AUTOMATIC - ELECTRIC I I SHEET 1 OF 14 I A-8Cr{ 
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SHUNT SPRIBGS 

Inspect and adjust the shunt springs per Section 4. 
Inspect and adjust if necessary the spring tensions and contact separation. 
See Sections 4.1 and 4.2. 
Inspect and adjust if necessary the spring gauging. See Sections 4.3 and 4.4. 
Inspect and adjust if necessary the shunt cam alignment. See Section 4.5. 

GOVERNOR 

Inspect and adjust the governor - Sections 5.1 and 5.2. Adjust the speed of the dial -
Section 5. 3. This adjustment is made by bending the governor wings so the f'lyball 
weights will bear against the governor cup with sufficient pressure to maintain the 
correct dial speed. 

OPERA.TI(!{ 

Check the dial for binds according to the note in Section 7.1. 

LUBRICATION 

For lubrication, refer to Automatic Electric Technical. Bulletin 505 (Lubrication of 
Automatic Switching Equi:pnent) or Automatic Electric Lub Chart 4. 

Dials having special features should be adjusted according to the requirements under 
Section 9. 

SPECIFIC REQUIREMDTS 

1 - GENERAL: 

1.1 The dial shall meet the general requirements specified in A-100 which are 
applicable. 

1.2 The finger plate shall not bind on the finger stop. 

1. 3 The number plate shall be clean and t;ihall not be broken or excessively 
cracked or marred. 

1. 4 The two pairs of twin contacts shall make or break vi thin . 002" of each 
other, as judged visually ( .003" for inspection). 

NOTE: A pair of contacts consists of one of the contacts of a 
lever spring and one of the contacts of the break or make 
spring. For example, a make combination consists of two 
pairs of contacts. 

I AUTOMATIC. ELECTRIC I I SHEET 2 OF 14 I A-&17 
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2.1 With the :finger plate off norm.al and the tip of the main impulse spring 
opposite a low side of the cam, the main impulse spring shall rest against 
both contacts of the- middle impulse spring with a total pressure of 4o grams 
± 10 grams. {See Fig. 1). 

2.2 When not engaged by the impulse shorting arm the middle impulse spring shall 
rest firmly against the heavy stop spring from its own tension. 

2.3 With the :finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam both contacts must be closed and both 
bif'Urcations of the middle impulse spring should preferably rest against 
the heavy stop spring, but a perceptible gap {as gauged visually) between 
one of the bif'Urcations and the stop spring shall not be cause for 
rejection. A perceptible gap is defined in this instance as being not 
more than • 002" • 

2. 4 Section 1. 4 shall be considered to have been met if with the impulse springs 
opposite the low side of the cam, both pairs of contacts are closed. 

2. 5 The heavy stop spring shall be adjusted to give the proper contact separation 
of the impulsing springs, as determined by an electrical test with an impulse 
ratio :meter if possible, or by gauging if a meter cannot be obtained. Ratio 
limits are 5~ to 61~ break (41~ to 39; make) readJusted, and 58. 5~ to 6L 5~ 
break (4L 5; to 38. 5; make) test. Dials in service may show a higher percent 
break ratio bu.t need not be readjusted if the ratio does not exceed 631> break. 
When an impulse ratio meter is not available, the contact separation shall be 
.018" ± .001", with the finger plate off normal and the tip of the main 
impulse spring resting against the hish side of the cam adjacent to the 
locating hole. 

CAUTION: Dia.ls adjusted to the percent break (percent make) may have a 
contact separation slightly outside the gauging limits specified 
above. The gauging limits are not applicable to dials adjusted 
by meter. 

2. 6 ffhen an impulme shorting arm is used, the highest point of the middle impulse 
spring buffer·shall engage the contacting portion of the arm (See Fig. 8). 

2. 7 The shorting arm, when used, shall cause the main impulse spring to clear 
the cam at the leading edge by not le•s than .01511 , nor more than .03011 

during the shorted pul.se. The clearance at any other point on the cam 
during the shorted pul.se shall not exceed • o45" (gauged visually). 

2. 8 The impulse shorting arm shall not cause the middle impulse spring to :move 
away from the heavy stop spring until after the completion of the last pulse 
sent out. Take up play in the impulse cam by pressing it clockwise while 
releasing the finger plate. 

2.9 Clearance between the impulse shorting arm and the shunt spring buffer shall 
be • 005" minimum during windup as gauged visually. 

I AUTOMATIC. ELECTRIC I SHEET 3 OF 14 A-f!nr 
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3 - RESTORING SPRINGS: 

3.1 The restoring spring shall have one to one and a third turns tension with 
the dial at normal. 

4 - SHUNT SPRIRGS: 

4. l Shwit springs shall be adjusted so that they will have a minimum of' . Ol.5" 
f'ollov before breaking contact. ( Ga'liged visually) (See Fig. 8). 

4.2 Contact separation f'or shunt springs, when the dial is in either the normal 
or off' normal position, shall be not less than . 015" maximum . 030" gauged 
visually. (See Figs. 7 and 8). 

NarE: If the shunt spring assembly has four or more springs and includes 
3 springs which make common contact when the dial is of'f' normal, 
contact separation f'or shunt springs when the dial is in the of'f' 
normal position shall be maximum .05011 • 

4. 3 The main spring of' a break-make combination shall break its back contact 
before making its front contact. 

BarE: This requirement also applies to 3 springs of a four-spring 
combination when the operating spring opens a back contact and 
closes a make contact. 

4. 4 'When there are two break contacts (normally open) or three break contacts 
in a shunt spring assembly with two operating buffers, springs l and 2 
shall break before the springs operated by the second buffer. There shall 
not be more than perceptible clearance (if' any) between the second buf'f'er 
and the first buffer cup, with the dial off normal. 

4.5 In shunt spring assemblies havi~ four or f'ive springs, with the dial off 
normal, there shall be no more than perceptible movement of the mnn.ber 
one spring, due to the tension of' the outside buffer spring age.inst the 
inside buf'f'er spring. 

4.6 The highest point of the operating shunt spring buffer shall engage the 
shunt spring operating cam with the dial in the normal. position (See Fig. 8). 

NO!'E: Ali~nt shall be such that contact gap is minimum .005" when 
dial finger plate is pulled out when at normal. 

4.7 Clearance between the shunt spring operating cam and the illpu.1.se spring 
buffer shall be .005" minimum during windup as gauged visually. 

5 - GOVERNOR: 

5.1 There shall be perceptible end play in the governor but this end play shall 
not exceed .008". 

5.2 The governor wings shall be formed so that the buffers are approximately 
equidistant from the worm shaft. 
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5.3 The dial shall be adjusted for speed as follows: (unless otherwise 
specified) 

5.3.1 During manufacture and readjustment adjust the dial to operate at 
not less than nine nor more than eleven impulses per second. 

5.3.2 For maintenance inspection the dial shall operate at not less than 
eight nor more than twelve impulses per second. 

6 - RATCHET PAWL: 

6.1 With the dial at normal the pawl shall rest against its stop so as to give 
minimum. • 008", maximum • 030" clearance between the ab.a.ft stop a....~ and its 
associated stop. On SA.TT DIALS, the maxi mun clearance shall be • ~20". 

6.2 When the friction type pawl silencer introduced in 1951 is used, the 
following additional. requirements shall be met. 

6.2.1 '!here shall be perceptible clearance between the pawl and the pawl 
stop bracket when the pawl silencer is held in engagement with the 
pawl tip as the pawl plate is moved off normal. 

6.2.2 There shall be perceptible clearance between the tip of the pawl 
and the ratchet teeth when the pawl is engaged with the friction 
type pawl silencer during the windup. 

7 - OPERATION: 

7.1 The dial shall operate freely as it restores from the tenth digit to normal 
when retarded slowly by hand. 

8 - WBRICATION: 

For lubrication, refer to Automatic Electric Technical Bulletin 505 (Lubrication 
of Automatic Swi. tching Equipnent) or Automatic Electric Lub Chart 4. 

9 - VARIABLE FEATURES: 

9.1 Delayed Impulse - Two Wire Type: This is the standard type dial. using an 
impulse shorting arm and a two lobe cam which shal.l be set so that, with 
the dial at normal, the tip of the main impulse spring is approximately 
equally distant from either high side of the cam. 

9.2 Non-Delayed Impulse-Normally Open: This type dial employs a two lobe cam 
which shall be set so that with the dial at normal the tip of the ma.in 
impulse spring shall rest on a high side of the cam at a point such that 
it passes over approximately 2/3 of the high side of the cam before coming 
to rest. 

9.2.1 Shunt springs #1 and l/t2 shall not open until the impulse springs 
have opened after the la.st impulse. 

I AUTOMATIC. ELECTRIC I lsHEET 5 OF 14 I A-&J7 
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9.3 Non-De~d Impulse-Normally Closed: This dial employs a two lobe cam which 
must be rotated slightly counter-clocfwise :from the normal position but shall 
be set so that, w1 th the :finger plate at normal the tip o:f the main impulse 
spring shall clear the cam a minimum of . 005". 

9.3.1 The shunt springs shall not open until the impulse springs have 
closed a:fter the last impulse. 

9.4 Three Wire Delayed Impulse-Normally Open: This dial employs an impulse 
shorting arm and a two lobe 2 to 1 ratio cam which shall be set so that, 
with the dial at normal, the tip o:f the main impulse spring shall rest on 
a high side of the cam at a point such that it passes over approximately 
2/3 of the high side of the cam before coming to rest. 

9.5 

9.4.1 Shunt springs f2 and #3 shall not close until the impulse springs 
have opened after the last impulse. 

9.4.2 With the dial at normal, the tip of the main impulse spring may or 
may not rest on a high side o:f the cam, but the cam, and not the 
impulse shorting arm, shall cause the impulse contacts to break 
after the last impulse. 

9.4.3 Shunt springs shall be so adjusted that, with the dial off normal, 
only springs fl and f2 a.re in contact. 

9.4.4 As the dial restores to normal shunt springs fl and f2, remaining 
in contact, shall move until spring f2 contacts spring #3, after 
which spring #1 shall follow a minimum of .015" before breaking 
contact with spring f2. 

9.4.5 Shunt springs #1 and f2 shall break contact before springs #3 and 
14 make contact. 

9.4.6 Follow for spring #4 a:fter being contacted by spring #3 shall be 
minimum .015". 

9.4.7 Contact separation for shunt springs of this assembly in either the 
normal or operated position shall be minimum • 015" max1rmnn • 060" 
{gauged visually). 

9.4.8 As the dial returns to normal, just after shunt springs f2 and #1 
break contact, springs f2 and #3 shall remain in approximately a 
stationary position while the shunt cam moves at least 1/8" measured 
on the surface which contacts the shunt spring buffer. 

Two Wire Delayed Impulse-Normally Open: This dial employs a special cam 
{H-43736-3) and special impulse springs with large flat contacts. The cam 
shall be set so that w1 th the dial at normal the curved part of the tip of 
the main impulse spring which contacts the cam shall pass over approximately 
2/3 of the high side of the cam before coming to rest. With the dial at 
nonna.l the main impulse spring shall clear the cam. ' 

9. 5. l The shunt springs shall not open until the impulse springs have 
opened after the last impulse. 

9.5.2 The impulse spring contacts when closed shall appear to be in contact 
for at least 778 of their diameter in a.Dy' direction across the flat 
faces of the contacts, and shall not be out of alignment more than 
1/8 of their face diameter. 
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I:S. ~ '!] 9.6 Two Wire Non-Delayed ll Impulse-Normally Closed: . This dial eJ11Ploys an 11 
hole :finger plate and number plate to match. A 61. 51' break (38. 51' make) 
contact cam is used. The cam is set so that, with the dial at normal, the 
tip of' the main impulse spring is approximately equally distant :f'rom either 
high side of' the cam. 

9.6.1 Shunt springs #1 and f2 shall not open until the impulse springs 
have closed a:f'ter the last impulse. 

9.7 Where the shunt spring assembly has :f'ive springs using two break contacts 
(three springs) and a make contact, springs #1 and f2 shall break be:f'ore 
f2 and #3 and springs f2 and #3 shall break before springs 14 and #5 make. 

9.8 Two modifications of the standard dial are used in the SA.TT systems; these 
are called the BATT A and BATT B dials. The basic differences between the 
dials is the relationship between the dial pulses and the spotter pulses. 
Due to this, differences will be found in the following adjustments. THESE 
MUST BE FOLLOWED FOR THE SPECIFIC DIAL IN ORDER TO OBTAIN PROPER OPERATION. 

9.8.1 The SA.TT dial has an extra cam (one, two, or three lobe) and a set 
of' four springs actuated by the cam. The position of the cam shall 
be checked against the appropriate drawings. Check the position of' 
the extra hole in the cam of the type of the A SA.TT dial against the 

· appropriate drawings. 

9.8.2 The pawl and the cam must be aligned so that the pawl does not extend 
more than 1/3 its thickness beyond the cam at the lobes nor more then 
1/2 its thickness at any part of' the cam. {See Fig. 8). 

9.8.3 The edge of the pawl must be substantially parallel to the edge of 
the cam. As the pawl rides over the top of any of the lobes, there 
must be no more than perceptible clearance between the pawl and the 
edge of the cam {as judged visually). A greater gap at the edges 
due to rounded corners on the pawl, is permissible. (See Fig. 8). 

9.8.4 The contact gap for the special spring assembly shall be minimum 
.01511 , maximum .020" with the dial at normal. (See Fig. 6). 

9.8.5 The pawl and armature spring assembly should rest against the cam 
with 7 to lO grams pressure measured at the end of the spring with 
stop spring held out of the way. The pawl spring should rest 
against the pawl with 3 to 5 grams pressure. (See Fig. 6). 

9.8.6 The stop spring is adjusted so that there is at least a perceptible 
clearance but not over • 008" between the pawl and cam measured 
between pairs of lobes for the two or three lobe dial and close to 
lobe for the one lobe dial. For the remainder of the cam the pawl 
may ride the cam as long as the contact clearance is not less than 
.008". (See Figures 3 a.nd 4). 

9.8.7 The pulse spring must clear the shunt sprin~s with dial at normal by 
.020" minimum judged visually. {See Fig. 7 ). 
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9.8.8 The pawl should ride over the cam lobes f'reely, and not cause the 
contact gap to become less than .00811 at any time as the finger plate 
is moved of'f' normal and rotated f'ully. When the pawl is pushed back 
completely, it shou.ld have no tendency to hook on the pawl spring. 

SEC. 9.8.9 rated "Manuf'acture Discontinued" superseded by 9.8.15. 

9.8.9 On Type A SA.TT dials only, locate the impulse cam slightly clockwise 
from the normal position so that the tip of' the main impulse spring 
is approximately opposite the base of' the lobe on the impulse cam. 
(See Fig. 9A). Check to see that the requirements of' paragraph 2. 7 
are met. 
On Type B SA'l'T dials, locate the impulse cam in the normal position 
(long axis parallel to the impulse springs). (See Fig. 9B). 
Check to see that requirements of' paragraph 2. 7 are met. 

FIBLD NOTE: The special location of' the impulse cam is necessary 
on Type A BATT dials because some party designations 
require sending a spotter pulse before the first dial 
impulse when the digit "2" is dialed. Type B SA.TT 
dials have no such requirements as a digit "O" is 
always dialed to obtain the party identification. 
Prior to January 1955, Type B SA.TT dials were 
m.anuf'actured with the special cam location. 

ON ANY SA.TT DIAUI IN SERVICE: 

l. Do not change position of the impulse cam unless 
required by operating difficulties. 

2. If' the impulse cam is moved under the above conditions, 
readjust the spotter cam tor proper synchronization. 

SEC. 9.8.10 rated "Manufacture Discontinued" superseded by 9.8.16. 

9.8.10 !Dcate the cam so that the pawl is not moved radially, but is close to 
(touching to .005") any one of' the lobes at the moment that the 
impulse springs just make contact. Take up the play in the impulse 
cam by pressing it clockwise while releasing the dial. 
If' the. adjustment is properly made, the impulsing contacts will close 
before and open after the special contacts when the f'inger plate is 
released slowly. Take up play in the impulse cam by pressing it 
clockwise while releasing finger plate. An electrical check should 
show no more than a slight overlap when the dial is operated at 
normal speed. 

9.8.11 On a.11 SA.TT dials, only springs one and two of the shunt springs may 
open before the last spotting pulse is completed. Springs two and 
three of' the shunt springs must make (judged visually) when the finger 
plate is moved of'f' normal until the pawl touches the first lobe. 
Contact separation of springs two and three of the shunt springs with 
the dial at normal shall be .015" to .030" (contact separation may be 
reduced to .010" min. if' necessary to meet this requirement). Keep 
tensions of' the shunt springs t.oward the minimum value to avoid over 
loading of the restoring spring of' the dial. 
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ISS 9.8.12 !ftaere ahall be a min:i.Jma clearance of .010" (gauged rtsua.lly) 

between the bottom of the cam plate and the top of tbe stop spring 
of the Jl&in illpulse spring as&ellbly. 

9.8.13 Section l • .t. shall apply to tbe twin contact SAT'!' cam springs. 

9.8.14 Vben lubricating, add oil to tbe edge of new cam and between pin 
and bushing ot the pawl and armature assembly. Use one dip for 
both. Wipe off excess oil. 

9.8.15 <kl Type "A" SAT'!' dials only, locate the impulse cam slightly 
clockwise t:ran tbe normal position so that the "V" form of the tip 
ot the main illpll.se spring is aligned with the index mark on the 
ilrpul.ae c- vithi.D .005", gauged visually. Check to see that 
requirement 2. 7 is •t. 

9.8.16 

<kl Type "B" SAT'!' dials locate the illpulse cam in the normal position 
(long axis parallel to the impulse springs). See Fig. 9.B· Check 
to see that requirements of paragraph 2. 7 are met. 

J'IBU> NO'l'B: The special location of tbe illpul.se cam is necessary 
on Type "A" SA.TT dials because some of the party 
designations require sending a spotter pulse before 
the first dial 1mpu.lse when the digit "2" is dialed. 
Type ''13" SA.TT dials have no such requirements as a 
digit "O" is always dialed to obtain the party 
identification. Prior to January 1955, Type "B" SA.TT 
dials were ll&lIU.i'a.ctured vi th the special cam location. 

<kl arry SA.TT dials in service: 

9.8.15.1 Do not charige position of the impulse cam unless required 
by operating difficulties. 

9.8.15.2 I:f the impulse cam is moved under the above conditions 
readjust the spotter cam. :for proper synchronization. 

The spotter c- shall be adjusted to just close the spotter springs 
on the #1 lobe when the to:rmed tip of the impulse springs is 
opposite the index mark on tbe impulsing cam. (if the dial does not 
have a #1 lobe, use the next available lobe). For inspection, the 
tip of the impulse spring should be aligned vi thin . 01011 of the 
index mark as the spotter springs close on any lobe while the dial 
restores vi th the worm gear retarded by hand. If the adjustment 
is properly :made, the impulsing contact will alvays close before 
the spotter contacts. An electrical check should show no .:>re than 
.012 seconds "lagging" overlap on 8llY BP2tter pulse when tbe dial 
is restored at norml. speed. 
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STANDARD ADJUSTMENT 
FOR 

TYPE 5lA, TYPE 52 & 53 DIALS 
(NIN CONTACT DIALS) 

ISSUE: #8 
DATE: 2-9-68 
APPROVALS: 'IM't 1fU>-41 

t- INTRODUCTION 
z 
w 
~ This adjustment covers dials having twin contact springs. The Type 5lA is similar 
"' to the Type 51 except that· it has twin contacts and may have a. two piece black 
~ extended number plate for use on the Type 80 and associated monophones. The Type 
~ 52 dial is similar to the Type 5lA except that it has a. one piece extended black 
a or colored number plate and may have a. clear plastic finger plate for use on the 
~ Type 80 and associated monophones. The Type 53 dial is similar to the Type 52 
a except that it has Twin Contact SATT springs. 
z 
-<C 
!;; ROUTINE INSPECTION -

6-A-807 
EMG. ECO 
12-14-61 
REVISED & 
RETYPED 
REMOVED 
SHEET 15. 

""": 

jBNqq,1-q-1 

UE: 'lfO 

7-A-8o7 
EMG. ECO 
7-lli--67 
RW'ISED & 
R~'YPED. 

"'M'f-1-1. Sir' 
ISIQE; 

M~vat.'&h 
8-A-807 
EMG. ECO 
2-9-68 
RETYPED 
SHEET 3. 
ADDED SEC. 
2.1.1 
I~#8 
tl:~ 

Dials a.re properly adjusted and lubricated before shipment from the factory and 
will operate for long periods of time without readjustment. However, minor 
adjustments' may be required oc-ca.s:tonally. The inspection of the dial should be 
ma.de in the following order with readjustments ma.de only a.s necessary. Where 
limits of adjustment a.re given, the dial should be inspected with the extreme 
limiting values and readjusted only if it is found to be outside these limits. 
Deviation from nominal values is to be expected and is not ca.use for readjustment. 

RATCHET PAWL 

Inspect and adjust the clearance between the shaft stop a.rm and its associated 
stop. Section 6.1. It will be necessary to remove the finger plate on the Type 
5lA and Type 52 dial to inspect the pawl and pawl stop. If adjustments a.re 
necessary the number plate, on the Type 5lA dial, should also be removed. Bend 
the pawl stop and obtain proper clearance. 

RESTORING 

Inspect the restoring spring a.ccording
1
to Section 3.1. In general the spring 

will not need readjusting. However, if it should need adjusting, increase or 
decrease the tension by removing the spring and then remounting it with the lower 
end engaging the hook back of, or in f:if"ont of the previously used hook a.s the 
case may be • 

IMPULSE SPRINGS 

Inspect and adjust the impulse springs 1a.s per Sections 2.1, 2.2, and 2.3. 
Inspect and adjust if necessary the contact separation and clearance between 
cam and tip of ma.in impulse spring. See Section 2.4. This adjustment consists 
of bending the heavy stop spring. 
Inspect and adjust if necessary the impulse shorting a.rm - Sections 2.5 and 2.6. 
This adjustment consists of bending the impulse shorting a.rm. 
Inspect and adjust the timing of the shorted impulse - Sections 2.7 and 2.8. 
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SHUNT SPRINGS 

Inspect and ad.just the shunt springs per Section 4. 
Inspect and ad.just if necessary the spring tensions and contact separation. 
See Sections 4.l and 4.2. 
Inspect and ad.just if necessary the spring gauging. See Sections 4.3 and 4.4. 
Inspect and ad.just if necessary the shunt cam alignment. See Section 4.5. 

GOVERNOR 

Inspect and ad.just the governor - Sections 5.1 a.nd 5.2. Adjust the speed of the dial -
Section 5.3. Th.is adjustment is ma.de by bending the governor wings so the flyball 
weights will bear against the governor cup with sufficient pressure to maintain the 
correct dial speed. 

OPERATION 

Check the dial for binds according to the note in Section 7.1. 

LUBRICATION 

For lubrication, refer to Automatic Electric Technical Bulletin 230-505 (Lubrication 
of Automatic Switching Equipment) or Automatic Electric Lub Chart 4. 

VAitIABLR FEATURES 

Dials having special features should be ad.justed according to the requirements under 
Section 9. 

SPECIFIC REQUIREMENTS 

1 - GENERAL: 

l.l The dial shall meet the general requirements specified in A-100 which are 
applicable. 

1.2 The finger plate shall not bind on the finger stop. 

l. 3 The number plate shall be clean a.nd shall not be broken or excessively 
cracked or marred. 

l. 4 The two pairs of twin contacts shall make or break within • 002" of each 
other, as judged visually (. 003" for inspection). 

NOTE: A pair of contacts consists of one of the contacts of a 
lever spring and one of the contacts of the break or make 
spring. For example, a make combination consists of two 
pairs of contacts. 
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2 - IMPULSE SPRINGS: 

2.1 With the finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam, the main impulse spring shall rest against 
both contacts of the middle impulse spring with a total pressure of 40 grams 
± 10 grams. (See Figs. 1 & 7.) 

2.1.1 The pulse cam thickness including the resulting end play in both 
directions must lie within the edges of the main impulse spring. 

2.2 When not engaged by the impulse shorting arm the middle impulse spring shall 
rest firmly against the heavy stop spring from its own tension. (See Fig. 2.) 

2.3 With the finger plate off normal and the tip of the main impulse spring 
opposite a low side of the cam both contacts must be closed and both 
bifurcations of the middle impulse spring should preferably rest against 
the heavy stop spring, but a perceptible gap (as gauged visually) between 
one of the bifurcations and the stop spring shall not be cause for rejection. 
A perceptible gap is defined in this instance as being not more than .002". 

2.4 Section 1.4 shall be considered to have been met if, with the impulse springs 
opposite the low side of the cam, both pairs of contacts are closed. 

2.5 The heavy stop spring shall be adjusted to give the proper contact separation 
of the impulsing springs, as determined by an electrical test with an impulse 
ratio meter if possible, or by gauging if a meter cannot be obtained. Ratio 
limits are 59i to 61i break (4li to 39i make) readjusted, and 58.5~ to 61.5i 
break (41.5i to 38.5i make) test. Dials in service may show a higher percent 
break ratio but need not be readjusted if the ratio does not exceed 63i break. 
When an impulse ratio meter is not available, the contact separation shall be 
.018" ± .001", with the finger plate off normal and the tip of the main im
pulse spring resting against the high side of the cam adjacent to the locating 
hole. 

CAUI'ION: Dials adjusted to the percent break (percent make) may have a 
contact separation slightly outside the gauging limits specified 
above. The gauging limits are not applicable to dials adjusted 
by meter. When a meter is used the dial must be disconnected from 
the telephone circuit. 

2.6 When an impulse shorting arm is used, the highest point of the middle impulse 
spring buffer shall engage the contacting portion of the arm. (See Fig. 8. ) 

2.7 The shorting arm, when used, shall cause the main impulse spring to clear 
the cam at the leading edge by not less than .015", nor more than .030" 
during the shorted pulse. The clearance at any other point on the cam 
during the short pulse shall not exceed .045" (gauged visually). (See Fig.5.) 

2.8 The impulse shorting arm shall not cause the middle impulse spring to move 
away from the heavy stop spring until after the completion of the last pulse 
sent out. Take up play in the impulse cam by pressing it clockwise while 
releasing the finger plate. 

2.9 Clearance between the impulse shorting arm and the shunt spring buffer shall 
be • 005" minimum during windup as gauged visually. 
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3 - RESTORING SPRINGS: 

3.1 The restoring spring shall have one to one and a third turns tension with 
the dial at normal. 

4 - SHUNT SPRINGS: 

4.1 Shunt springs shall be adjusted so that they will have a minimum of .015" 
follow before breaking contact. (Gauged visually) (See Fig. 7). 

4.2 Contact separation for shunt springs, when the dial is in either the normal 
or off normal position, shall be not less than .015" maximum,.030" gauged 
visually. (See Figs. 7 and 8). 

NOTE: If the shunt spring assembly has four or more springs and includes 
3 springs which make common contact when the dial is off normal, 
contact separation for shunt springs when the dial is in the off 
normal position shall be maximum .050". 

4.3 The main spring of a break-make combination shall break its back contact 
before making its front contact. 

NOTE~ This requirement also applies to 3 springs of a four-spring 
combination when the operating spring opens a back contact and 
closes a make contact. 

4.4 When there are two break contacts (normally open) or three break contacts 
in a shunt spring assembly with two operating buffers, springs 1 and 2 
shall break before the springs operated by the second buffer. There shall 
not be more than perceptible clearance (if any) between the second buf':fer 
and the first buffer cup, with the dial off normal. 

4.5 In shunt spring assemblies having four or five springs, with the dial off 
normal, there shall be more than perceptible movement of the number 
one spring, due to the tension of the outside buffer spring against the 
inside buffer spring. 

4.6 The highest point of the operating shunt spring buffer shall engage the 
shunt spring operating cam. with the dial in the normal position.(See Fig. 8). 

NOTE: Alignment shall be such that contact gap is minilllu.m. .005 11 when 
dial ~!nger plate is pulled out when at normal. 

4.7 Clearance between the shunt spring operating cam and the impulse spring 
buffer shall be • 005" minimum. during wind.up as gauged visually. 

5 - GOVERNOR: 

5.1 There shall be perceptible end play in the governor but this end play shall 
not exceed .008". 

5.2 The governor wings shall be formed so that the buffer are equidistant 
from the worm shaft. CAtJrION: This is a critical requirement and care 
must be taken to assure that it is met. 
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5.3 The dial shall be adjusted for speed as follows: (unless otherwise 
specified). 

5.3.1 During manufacture and readjustment adjust the dial to operate at 
not less than nine nor more than eleven impulses per second. 

5.3.2 For maintenance inspection the dial shall operate at not less then 
eight nor more than twelve impulses per second. 

~: After adjustment for speed, recheck buffer position 
according to paragraph, 5.2. 

6 - RATCHET PAWL: 

6.1 With the dial at normal the pawl shall rest against its stop so es to give 
minimum .008 11 , maximum 0030 11 clearance between the shaft stop arm and its 
associated stop. On SATT DIALS, the maximum clearance shall be .020". 

6.2 When the friction type pawl silencer introduced in 1951 is used, the 
following additional requirements shall be met. 

6.2.l There shell be perceptible clearance between the pawl and the pawl 
stop bracket when the pawl silencer is held in engagement with the 
pawl tip es the pawl plate is moved off normal. 

6.2.2 There shall be perceptible clearance between the tip of the pawl 
and the ratchet teeth when the pawl is engaged with the friction 
type pawl silencer during the windup. 

7 - OPERATION: 

7.1 The dial shall operate freely as it restores from the tenth digit to 
normal when retarded slowly by hand. 

8 - LUBRICATION: 

For lubrication, refer to Automatic Electric Technical Bulletin 230-505 
(Lubrication of Automatic Switching Equipment) or Automatic Electric Lub Chert 4. 

9 - VARIABLE FEATURES: 

9.1 Delayed Impulse - Two Wire Type: This is the standard type dial using en 
impulse shorting arm and a two lobe cam which shell be set so that, with 
the dial at normal, the tip of the main impulse spring is approximately 
equally distant from either high side of the cam. 

9.2 Non-Delayed Impulse - Normally Open: This type dial employs a two lobe 
cam which shall be set so that with the dial at normal the tip of the ma~n 
impulse spring shell rest on a high side of the cam at a point such that 
it passes over approximately 2/3 of the high side of the cam before coming 
to rest. 

9.2.1 Shunt springs #1 and #2 shall not open until the impulse springs 
have opened after the last impulse. 
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9. 3 Non-Delayed Impulse - Normally Closed: This dial employs a two lobe cam which 
must be rotated slightly counter-clockwise from the normal position but shall 
be set so that, with the finger plate at normal the tip of the main impulse 
spring shall clear the cam a minimum of .005". 

9.3.1 The shunt springs shall not open until the impulse springs have 
closed after the last impulse. 

9. 4 Three Wire Delayed Impulse - Norm.ally Open: This dial employs an impulse 
shorting arm and a two lobe 2 to 1 ratio cam which shall be set so that, 
with the dial at normal, the tip of the main impulse spring shall rest on 
a high side of the cam at a point such that it passes over approximately 
2/3 of the high side of the cam before coming to rest. 

9.5 

9.4.1 Shunt springs f2 and #3 shall not close until the impulse springs 
have opened after the last impulse. 

9.4.2 With the dial at normal, the tip of the main impulse spring may or 
may not rest on a high side of the cam, but the cam, and not the 
impulse shorting arm, shall cause the impulse contacts to break 
after the last impulse. 

9.4.3 Shunt springs shall be so adjusted that, with the dial off normal, 
only springs #1 and f2 are in contact. 

9.4.4 As the dial restores to normal shunt springs #1 and /2, rema1n1ng 
in contact, shall move until spring f2 contacts spring #3, after 
which spring #1 shall follow a minimum bf . 015" before breaking 
contact with spring f2.. 

9.4.5 Shunt springs #1 and f2 shall break contact before springs #3 and 
#4 make contact. 

9.4.6 Follow for spring #4 after being contacted by spring #3 shall be 
minimum .015". 

9.4.7 Contact separation for shunt springs of this assembly in either the 
normal or operated position shall be minimum .015" maximum .o60" 
(gauged visually). 

9.4.8 As the d..ial returns to normal, just after shunt springs f2 and #1 
break eontact, springs f2 and #3 shall remain in approximately a 
stationary position while the shunt cam moves at least 1/8" measured 
on the surface which contacts the shunt spring buffer. 

Two Wire Delayed Impulse - Normally Open: This dial employs a special cam 
(H-43736-3) and special impulse springs with large flat contacts. The cam 
shall be set so that with the dial at normal the curved part of the tip of 
the main impulse spring which contacts the cam shall pass over approximately 
2/3 of the high side of the cam before coming to rest. With the dial at 
normal the main impulse spring shall clear the cam. 

9.5.1 The shunt springs shall not open until the impulse springs have 
opened after the last impulse. 

The impulse spring contacts when closed shall appear to be in contact 
for at least 7/8 of their diameter in any direction across the flat 
~aces of the contacts, and shall not be out of alignment more than 
1/8 of their face diameter. 
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Two Wire Non-Delayed 11 Impulse - Normally Closed: This dial employs an 11 
hole finger plate and number plate to match. A 61.5~ break (38.5~ make) 
contact cam is used. The cam is set so that, with the dial at normal, the 
tip of the pie.in i:qrpulse spring is approximately equally distant from either 
high side of the cam. 

9.6.1 Shunt springs #1 and #2 shall not open until the impulse springs 
have closed after the last impulse. 

9.7 Where the shunt spring assembly has five springs using two break contacts 
(three springs) and a make contact,'springs #1 and #2 shall break before 
#2 and #3 and springs #2 and #3 shall break before springs #4 and #5 make. 

9.8 Two modifications of the standard dial are used in the SATT systems; these 
are called the SATT"A"and SATT'B"dials. The basic differences between the 
dials is the relationship between the dial pulses (Fig. 1) and the spotter 
pulses (Figs. 3 and lOA). Due to this, differences will be found in the 
following adjustments. THESE MUST BE FOLLOWED FOR THE SPECIFIC DIAL IN ORDER 
TO OBTAIN PROPER OPERATION. 

9.8.1 The SATT dial has an extra cam (one, two, or three lobes or pins) and 
a set of four (spotter) springs actuated by the cam (Figs. 3 and lOA). 
The position of the cam shall be checked against the appropriate 
drawings. Check the position of the extra hole in the impulse cam 
of the type of the A SATT dial against the appropriate drawings. 

NOTE: Dials in service may be equipped with a phenolic SATI' cam 
having one, two, or three lobes (old type) or a plastic SATT 
cam having one, two, or three removable pins (new type). 

9.8.2 PAWL AND CAM ALIGNMENT: 

9.8.2.1 With the phenolic cam. the pavl and the cali must be aligned 
so that the pawl does not extend more than 1/3 its thickness 
beyond the cam at the lobes nor more than 1/2 its thickness 
at any part of the cam. (See Fig. 8). 

9.8.2.2 With the plastic cam the pawl shall not extend more than 
1/3 its thickness beyond the end of the pins and there shall 
be minimum .010" clearance between the pawl and underside 
of the cam as gauged visually. (See Fig. lOC). 
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9.8.3 The edge of the pawl must be substantiall_y parallel to the edge of 
the cam. As the pawl rides over the top of any of the lobes or pins, 
there must be no more than perceptible clearance between the pawl and 
the edge of the cam (as judged visuall_y). A greater gap at the edges 
due to rounded corners on the pawl, is permissible. (See Fig. 8). 

9.8.4 The contact gap for the special spring assembl_y shall be minimum 
.015 11 , maximum .020" with the dial at normal. (See Fig. 6). 

9. 8. 5 ARMATURE SPRING PRESSURE: 

9.8.5.1 With the phenolic cam the pawl and armature spring assembl_y 
should rest against the cam with 7 to 10 grams pressure 
measured at the end of the spring with stop spring held out 
of the way. The pawl spring should rest against the pawl 
with 3 to 5 grams pressure. (See Fig. 6). 

9.8.5.2 With the plastic cam the pawl and armature spring assembly 
shall rest against the stop spring with 15 to 20 grams 
pressure measured at the end of the armature spring with the 
pulse spring held out of the way. (See Fig. lOB). 

9.8.6 S'IDP SPRING POSITION: 

9.8.6.1 With the phenolic cam the stop spring is adjusted so that 
there is at least a perceptible clearance but not over • 008" 
between the pawl and cam measured between pairs of lobes for 
the two or three lobe dial and close to lobe for the one lobe 
dial. For the remainder of the cam the pawl may ride the cam 
as long as the contact clearance is not less than .008". 
(See Figures 3 and 4). 

9.8.6.2 With the plastic cam and with the dial off normal, the 
clearance between the pawl and cam shall be minimum .049 11 , 

maximum .055". (See Fig. lOA). 

9.8.7 The pulse spring must clear the shunt springs with dial at normal 
by .020" minimum, judged visually. (See Fig. 7). 

9.8.8 The pawl should ride over the cam lobes or pins freely, and not cause 
the contact gap to become less than .008" at any time as the finger 
plate is moved off normal and rotated fully. When the pawl is 
pushed back completeJ..y, it should have no tendency to hook on the 
pawl spring. 
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SEC. 9.8.9 rated "Manuf'acture Discontinued" superseded by 9.8.15. 

9.8.9 On Type'W'SATT dials only, locate the impulse ca:m. slightly clockwise 
from the normal position so that the tip of the main impulse 
spr1ng is approximately opposite the base of the lobe on the impulse 
cam. (See Fig. 9A). Check to see that the requirements of 
paragraph 2.7 are met. 
On Type"B"SATT dials, locate the impulse cam in the normal position 
(long axis parallel to the impulse springs). (See Fig. 9B). 
Check to see that requirements of paragraph 2.7 are met. 

FIELD NOTE: The special location of the impulse cam is necessary 
on Type"A" SATT dials because some party designations 
require sending a spotter pulse before the first dial 
impulse when the digit "2" is dialed. Type ''B' SATT 
dials have no such requirements as a digit "O" is 
always dialed to obtain the party identification. 
Prior to January 1955, Type ''B "SATT dials were 
manuf'actured with the special cam location. 

ON ANY SATT DIALS IN SERVICE: 

1. Do not change position of the impulse cam unless 
required by operating difficulties. 

2. If the impulse cam is moved under the above 
conditions, readjust the spotter cam for proper 
synchronization. 

SEC. 9.8.10 rated ''Manuf'acture Discontinued" superseded by 9.8.16. 

9.8.10 Locate the cam so that the pawl is not moved radially, but is 
close to (touching to .005") any one of the lobes at the moment 
that the impulse springs just :make contact. Take up play in 
the impulse cam by pressing it clockwise while releasing the dial. 
If the adjustment is properly made, the impulsing contacts will 
close before and open after the special contacts when the finger 
plate is released slowly. Take up play in the impulse cam by 
pressing it clockwise while releasing the finger plate. An 
electrical check should show no more ~han a slight overlap when 
the dial is operated at norllB.l speed. 

9.8.11 On all SATT dials, only springs one and two of the shunt springs 
11118.y open before the last spotting pulse is completed. Springs 
two and three of the shunt springs must :make (judged visually) 
when the finger plate is moved off normal until the pmrl touches 
the first lobe. Contact separation of springs two and three of 
the shunt spring with the dial at normal shall be .015" to .030" 
(contact separation may be reduced to .010" :mini:Eul if necessary 
to :meet this requirement). Keep tensions of the shunt springs 
toward the minimum value to avoid overloading of the restoring 
spring of the dial. (See Fig. 7). 
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9.8.12 There shall be a minimum clearance of .010 11 (gauged visually) 
between the bottom of the cam plate and the top of the stop 
spring of the main impulse spring assembly. 

9.8.13 Section 1.4 shall apply to the twin contact SA.TT cam springs. 

9.8.14 When lubricating, add oil to the pawl tip and between pin and 
bushing of the pawl and armature assembly. Use one dip for both. 
Wipe off excess oil. 

9.8.15 On Type "A" SA'Pl' dials only, locate the impulse cam slightly 
clockwise from the normal position so that the "V" form of the 
tip of the main impulse spring is aligned with the index mark on 
the impulse cam within .005", gauged visually. Check to see that 
requirement 2. 7 is met. 

On Type "B" SA.TT dials locate the impulse cam in the normal 
position (long axis parallel to the impulse springs). See Fig. 9B· 
Check to see that requirements of paragraph 2.7 are met. 

FIELD NO~: The special location of the impulse cam is necessary on 
Type "A" SATT dials because some of the party designa
tions require sending a spotter pulse before the first 
dial impulse when the digit "2" is dialed. Type "B" 
SATT dials have no such requirements as a digit "O" is 
always dialed to obtain the party identification. Prior 
to January 1955, Type "B" SA.TT dials were manufactured 
with the special cam location. 

On any SA.TT dials in service: 

9.8.15.1 Do not change position of the impulse cam unless required 
by operating difficulties. 

9.8.15.2 If the impulse cam is moved under the above conditions 
readjust the spotter cam for proper synchronization. 

9.8.16 The spotter cam shall be adjusted to just close the spotter springs 
on the #1 lobe or pin when the formed tip of the impulse spring is 
opposite the index mark on the impulsing cam (if' the dial does not 
have a #1 lobe, use the next available lobe). For inspection, the 
tip o:f the impulse spring should be aligned within .010" of the 
index mark as the spotter springs close on any lobe or pin while the 
dial restores with the worm gear retarded by hand. If the adjustment 
is properly made, the impulsing contact will always close before the 
spotter contacts. An electrical check should show no more than .012 
seconds "lagging" overlap on any spotter pulse when the dial is 
restored at normal speed. 
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SPOTTER PAWL 

NOTE• 
FOR THE PURPOSE OF 
CLARITY THESE FIGURES 
ARE NOT DRAWN TO SCALE. 
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FIG. I (SEE PARAGRAPHS 2.1 & 9.S) 

PULSE SPRINGS 

PULSE CAM 

FIG. 2 (SEE PARAGRAPH 2.2) 

MIDDLE PULSE SPRING 
!RESTS FIRMLY ON STOP SPRING 

[ 
STOP 

018":!:.00I" 

SPRING 

FIG. 3 (SEE PARAGRAPHS 9.8, 9.8.1, & 9.8.6.1) 

---- SJ;>O'ITER SPRINGS 

SPOTTER CAM 
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FIG.4 (SEE PARAGRAPH 9.8.€.l) 

/PAWL MAY RIDE CAM BE TWEEN A a a ' 
AS L 0 N Cl A S I AP IS N 0 T LESS THAN 
.001 

IPOTTIR PAWL 

SPOTTER CAM 

rlG. 5 (SEE.PARAGRAPH 2.7) 

MAW PULSE SPRING 

DIAL 
RESTORING 

.015" TO ,030" 

PULSE SHORTING 
ARM 

FIG.8 (SEE PARAGRAPHS 9.8.4 & 9.9.5.1) 

3 TO 5 GRAMS 

PU L SE SP RI N CS --t=============~=========:::::::;iiiiiiill 

PAWL SPRING -=:;.:==========::=ii!(;; 

PAWL ARMATURE 
SPRING 

STOP SPRING 

PULL THIS SPRING BACK AND MEASURE TENSION tj.1,.11! TO 10 
GRAMS WATCH FOR PAWL TO MOVE AWAY FROM SPOTTER CAN 

NOTE 

FOR THE PURPOSE OF CLARI TY THESE 
fllUR!I AlllE NOT DRAWN TO ICALE 
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FIG a 7 (SEE PARAGRAPHS 2.1, 4.1, 4.2, 
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F I G 8 (SEE p ARAGRAPHS 2. 6, 4. :=, L.. 6, 
• 9.8.2.1 & 9.8.3) 

WHEN USED, THE HIGHEST POINT 
OF THE BUFFER SHALL ENGAGE 
THE CONTACTING PORTION OF CAM 

BUFFER 

MIDDLE PULSE SPRING 

-§ OF THE PAWL MUST 
ENGAGE THE CAM AT THE 
LOBES,V2AT ANY OTHER 
POSITION 

dfl.-EDGE OF PAWL MUST BE 
,1f~~r---~PAWL PARALLEL TO CAM EDGE 

.:-.01!5" TO D3o• 
-.--.....i~~ - -

PERATING SHUNT SPRING 
fJUFFER 

---THE HIGHEST POINT OF THE 

PULSE SHORTING ARM 
BUFFER SHALL ENGAGE THE 
CAM IN THE NORMAL 
POSITION. 

DIAL MAIN SPRING -SHUNT SPRING 
OR RESTORING SPRING OPERATING CAM 

NOTE: 
FOR THE PURPOSE OF CLARITY 
THESE FllURES ARE NOT 
DRAWN TO SCALE 
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NOTE: 

FIG. IA (SEE PARAGRAPH 9.8.9) 

PULSE 
SPRING 

CAM 

DIAL OFF NORMAL 
TO CHECK CAM 
ANGLE 

POSITION OF CAM 
FOR TYPE A 
SATT DIAL 

FIG. la (SEE PARAGRAPHS 9.8.9 & 
9.8.15) 

PULSE CAM 

POSITION OF CAM 
FOR TYPE B SATT 
DIAL 

NOT REQ. TO HAVE 
DIAL OFF NORMAL FOR 
SATT 8 TO CHECK 
CORRECT POS. OF CAM 

FOR THE PURPOSE '7 CLARITY THESE 
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b 
CLEARANCE BETWEEN 
P .A\tii'L. TIP AND CA.'1 
TO BE .049" TO .055" 
BEI'WEEN A AND B 

3 TO 5 GRAMS 

F I G. 1 0 A 

F I G. 1 0 B 

(SEE PARAGRAPHS 9.8, 9.8.1, 
& 9.a.6.2) 

(SEE PARAGRAPH 9.8.5.2) 

PULL THIS SPRING AWAY 

---'ij=======~~::-=========~~ TO MEASURE 15 TO 20 PULSE SPRING GRAMS TENSION 

PAWL SPRING-~~========~ //"'~'--~--WATCH FOR 
,,,\::=========:==l£.:~:f.=...=.J:==:::.:;;r ARMATURE SPRING 

PAWL ARMATURE SPOTTER P.AWJL TO LEAVE STOP SPRING. 
SPRING 

STOP SPRING 

PLASTIC SPOTTER CAM---' 

F I G. 1 0 C (SEE PARAGRAPH 9.8.2.2) 

NOI'E: 

PLASTIC 
SPO'ITER CAM 

f6IrTHE PURPOSE OF CLARITY THESE 
FIGURES ARE NOT DRAWN TO SCALE. 
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A - CENERAL: 

STANDARD ADJUSTMENT 
FOR 

TRAFFIC RINGERS 

l. Trattic ringe:m ehall meet the general requirements epecitied in A-100 
which are applicable. 

2. The armature aupport.ing reed shall not be twiated or bent out of shape. 

3. The armature shall be approximately equally distant trc:n the two coil 
cores. 

4. The clapper rod shall be approximately straight and at ri~t angles 
to the annature. 

5. The clapper weight or clapper rod shall not strike the spool head of 
either coil during operation. 

B - STANDARD TRAFFIC RINCERS: 

Ringers Covered: Thia section covers the trattic ringers shown on drawings 
H-14874, H-42705, and H-47600. These are harmonic ringers with circuit 
closing contacts. 'l'he piece numbers tor the various trequenciea are listed 
below under the respective drawing numbers. 

Frerncz H-~ Hms H-!:t7600 
b.6 D-r9. 0-56131 D-512 D-56379 

20 D-56138 D-5~7 D-56.384 
25 D-56130, D-56132 D-5621.3 D-56.380 
JO D-56139 D-56218 D-56385 
.3.3 • .3 D-56090, D-5613.3 D-56214 D-.56.381 
40 D-565.31 
42 D-56140 D-56219 D-56386 
.50 D-56o91, D-56134 D-56215 D-56.382 
S4 D-56141 D-56220 D-56387 
6o D-56431 D-565.3.3 
66 D-56142. D-56221 
66.6 D-.56092, D-561.35 D-56216 D-56.38.3 

1. The contact spring shall be tensioned against its backstop with a 
tension ot 100 grams t: 25 grams. Ringers with 2 aeta ot contacts 
shall have a maximum variation ot 20 grams between contact springs 
ot same ringer. 

2. With the armature at normal, the strClke shall be aet initiallT to 
provide approximately the apace shown in the following table between 
each coil core and the armature, measured at the nearest point. 'l'he 
stroke llJIJ.1 be changed it necesaaey to •et requirements ot Section 
B5(a) and BS(b), 
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Approx. Approx. 
Fre~.iencz stroke fftquencz stroke 

16.6 .o60n 42 .090n 
20 .o6o• .50 .050n 
25 .06511 54 .040• 
30 .060• 60 .04011 
33.3 .oeo• 66 .040• 
40 .090• 66.6 .040• 

3. Contact separation shall be set initiall.y to within ~ .003• ot the 
values in the following table. 'Die contact separation may be changed 
it necessary to meet requiremnts ot Section BS( a) and BS(b). 

Frequency 
16.6, 2S, 50, 60, 66, 66.6 
20, JO, 40, 42 

Contact Gap 
.020" 
.02S" 
.03(.)lt 33.3 

54 .03s• 
4. The clapper weight shall be set ao that the ringer will •et, 

requirement B-5. 

5. The ringer adjustment shall be checked with fixture 13628, which 
contains a percent make meter, as tollon with ringing current 
supplied as specified 1n section D: 

(a) Minimum percent :make ot each contact shall be en. 
(b) Maximum percent make on werring shall be ~. Check tor averring 

on frequencies shoa below: 

Frequency 
16.6 
20 
25 
30 
33.3 
40 
42 
50 
54 
60 
66 
66.6 

filt!!: 

Check tor C>verring ()1 

2.5 
.30 
16.6, .33.3 
20, 40 ,42 
16.6, 2.5, 50 
20, .30, so 
.30, 54 
16.6, 2.5, 3.3.3, 40, 60,66.6 
42, 66 
30, so 
S4 
.3.3 • .3, so 

The contact separation and stroke •1 be varied to •et 
requirements (a) and (b) abwe. 

C - RINGERS FOR LOUD BINGING ElTENSIW !ELL: 

1. Each contact spring shall be tensioned against its backstop apring 
with a tension ot SS grams ~ 10 grams. 

CHICAGO, U. S. A. 
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2. The apace between the armature and either coll core shall be 
appraximately .042" tor all frequencies f'rom 16 cycles to 50 
cycles inclusive, and approximately .05011 f'or all frequencies 
above 50 cycles. 

Y.QI!: The stroke adjustment may be varied from the values given 
above when necessary in order to meet requirements C-5 or 
Section "D". 

3.. Contact separation shall be .02011 :t .002n. 

4. The gongs shall be adjusted so that the clapper weight strikes the 
gongs equally. 

5. The clapper weight shall be set so the ringer rings strongly when 
operated by the correct frequency of' ringing current but does not 
ring at all when supplied with ringing current ot any other frequency 
in the series. 

6. Spring contacts and screw contacts shall be so aligned that the 
contact surface of the screw contact does not extend beyond the 
contact surface ot the spring contact. 

D - CURRENT FLOW VALUES: 

RGO:ss 

Frequenc_y 
16.6 
20 
25 
.30 
33.3 
40 
42 
50 
54 
(:/J 

66 
66.6 

Adjust 
3.0 ma. 
J.O ma. 
J.O ma. 
J.O ma. 
5.0 ma. 
5.5 ma. 
5.5 ma. 
6.o ma. 
6.o ma. 
6.o ma. 
6.0 ma. 
6.o ma. 

Unmowited 
3.2 ma. 
J.2 ma. 
.3.2 ma. 
3.2 ma. 
5.2 ma. 
5.7 ma. 
5.7 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 

!nSP!Ct 

CHICAGO, U. S. A. 
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Mo\Dlted 
3.4 ma. 
J.4 ma. 
J.4 ma • 
3.4 ma. 
5.4 ma. 
5.9 ma. 
5.9 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
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© A - CENERAL: 

STANDARD ADJUSTMENT 
FOR 

TRAFFIC RINGERS 

1. Trat'tic ringen shall meet the general requirements apecitied in .A-100 
which are applicable. 

2. The armature supporting reed shall not be twisted or bent out ot shape. 

3. The armature shall be approximatel7 equally distant tram the two coil 
cores. 

4. The clapper rod shall be approximately straight and at ri~t angles 
to the armature. 

5. The clapper weight or clapper rod shall not strike the spool head of 
either coil during operation. 

B - STANDARD TRAFFIC RINCEBS: 

Ringers Covered: Thia section covers the traffic ringers shown on drawings 
H-14874, H-42705, and H-47600. These are hamonic ringers with circuit 
closing contacts. 'l'he piece numbers tor the various trequenciea are listed 
below under the respective drawing numbers. 

Fretuencz H-~4 H-4m5 H-!!7600 
6.6 n-59. I>-56131 I>-5 12 D-56379 

20 D-56138 I>-56,217 D-56.384 
25 D-561.30, D-56132 D-56213 I>-56380 
.30 I>-56139 D-56218 D-56385 
33.3 I>-56c>90, I>-56133 D-56214 D-56.381 
40 D-56531 
42 I>-56140 I>-56219 D-56386 
so I>-56c>91, I>-56134 I>-56215 I>-56382 
54 I>-56141 D-56220 I>-56387 
6c> D-56431 I>-56533 
66 D-56142. D-56221 
66.6 I>-.56c>92, D-56135 D-56216 I>-56383 

1. The contact spring shall be tensioned agai.Mt ita backstop with a 
tension ot 100 gl'&ma :t 25 gram. Ringers with 2 aeta ot contacts 
shall have a ma:rlmum variation ot 20 grams between contact springs 
ot aame ringer. 

2. With the armature at normal, the stroke shall be aet initially to 
provide approximately the apace shown in the following table between 
each coil core and the armature, .meaaured at the nearest point. 'l'he 
stroke may be changed it neceaaaey to meet requirements ot ·section 
B5(a) and B5(b), 
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Frequencz 
16.6 
a> 
2.5 
.30 
33.3 
40 

Approx. 
stroke 

.060" 

.060• 

.065• 

.o60n 

.oeo• 

.()CJO• 

I 
I 

ft'!9,uencz 
42 
50 
54 
60 
66 
66.6 

Approx. 
stroke 

.090" 

.050" 

.040• 

.04011 

.040• 

.04011 

3. Contact separation shall be set initially to within :t .00311 or the 
values in the !ollowing table. The contact separation may be changed 
it necessa!"y to meet requiremants ot Section B5(a) and B5(b). 

Frequency 
16.6, 25, 50, 60, 66, 66.6 
20, .30, 40, 42 
33.3 
54 

Cmtact Gap 
.020" \ 
.02511 
.0.30• 
.035• 

4. The clapper weight shall be set ao that the ringer will 11111et
requirement B-5. 

5. The ringer adjustment shall be checked with fixture 1.3628, which 
contains a percent make meter, as follows with ringing current 
supplied as specified in section D: 

(a) Jlin1mum percent make ot each contact ahall be «JS. 

(b) Maximum percent make on warring shall be ,2%. Check tor OV'erring 
on frequencies shown belm: 

Frequency 
16.6 
20 
25 
30 
.33.J 
40 
42 
50 
54 
60 
66 
66.6 

Check tor Onl"l"in& Ql 

25 
30 
16.6, .33 • .3 
20, 40 ,42 
16.6, 25, 50 
20, 30, 50 
.30, 54 
16.6, 25, 3.3.3, 40, 60,66.6 
42, 66 
30, 50 
54 
.3.3.3, 50 

The contact separation and stroke •1 be varied to 11111et 
requirements (a) and (b) above. 

C - RINGERS FOR LOUD RINGING ElTDISIOO !ELL: 

1. Each contact spring shall be tensioned against its backstop apring 
with a tension ot 55 grams :t 10 grams. 

A-866 ""· I· """" 
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2. The apace between the armature and either coil core shall be 
approximately .042" tor all frequencies !ran 16 c7cles to 50 
cycles inclusive, and approximately .05011 tor all frequencies 
above 50 cycles. 

fil2.T!: The stroke adjustment may be varied tran the values given 
above when necessary in order to meet requirements C-5 or 
Section 11011 • 

J. Contact separation shall be .02011 :t .002•. 
4. The gongs shall be adjusted so that the clapper weight strikes the 

gongs equally. 

5. The clapper weight shall be set so the ringer rings strongly when 
operated by the correct frequency of ringing current but does not 
ring at all when supplied with ringing current of any other frequency 
in the series. 

6. Spring contacts and screw contacts shall be so aligned that the 
contact surface of' the screw contact does not extend beyond the 
contact surface ot the spring contact. 

D - CURRENT FLOW VALUES: 

RGO:ss 

Frequency 
16.6 
20 
25 
JO 
.33 • .3 
40 
42 
50 
54 
(;JJ 

66 
66.6 

Adjust 
J.O ma. 
J.O ma. 
J.O ma. 
J.O ma. 
5.0 ma. 
5.5 ma. 
5.5 ma. 
6.o ma. 
6.o ma. 
6.o ma. 
6.0 ma. 
6.o ma. 

Unmounted 
J.2 ma. 
J.2 ma. 
.3.2 ma. 
J.2 ma • 
5.2 ma. 
5.7 ma. 
5.7 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 
6.2 ma. 

Inspect 

CHICAGO, U. S. A. 
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MolD'lted 
.3.4 ma. 
3.4 ma. 
J.4 ma. 
.3 .4 ma. 
5.4 ma. 
5.9 ma. 
5.9 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
6.4 ma. 
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FM·1J77 

ISSUE No.t-! 

ll-15-55 

STANDARD ADJUSTMENT 
rOR 

lllONOPKONE 15WI'l'CH HOOKS 

INTRODUCTION 

The following adjustment applies to just the switch hooks of monophone type 
telephones. The dials and ringers are to be adjusted according to their own 
specified adjustment•. 

The switch hook consists of the plungers or hooks, the lever assemblies, and the 
contact spring pile-ups. The springs are actuated whenever the handset is removed 
or replaced, usually through a mechanical linka~e. The purpose of ths switch is 
to transfer the telephone circuit fro1u the "r.inging" to the "talking" position 
when the handset is removed. 

ROUTINE INSPECTION 

In general, monophone switch hooks will seldom require readjustment after leaving 
the factory unless they become dalllllged. For r~utine inspection, the following 
procedure should be used. This general procedure applies to all monophone switch 
hooka and under "Specific Requirements" are listed the portions that apply to each 
particular type switch. Thus Secti~n C applies to Types 34-A-3 and 35-A5, 
Section D to Type 40, Section E to Type 50, Section F to Type 43, Section G to 
Type 44, Section H to Type 60 and Section B to all other types of monophone 
switches. 

ro inspect the various s•itchea, the b~aea or cover• of the telephones must be 
rtt;oov<J:i and provil1ion ia 1Dade on all types ot monophonee for easily doing thi•. 

The following outline is a general method for inspecting all types of s~itche1 
and slight variation• may be neceeeary for some. For correct limita, reference 
should be made to the section of Specific Resuirementa that pertains to th• switch 
being inspected. 

Check the plunger and lever aasembliea for binds. 

Check the tension of the main springs which rest against the rollers or 
plunger lever and tends to actuate the s•itcb •hen the handset is re:noved. 

Check the make and break contact pressure• by observing the follo• ot 
th• make and break springs aa the ••itch is operated. 

Check contact gaps as the switch ia in the operated and also in the 
non-operated position. 

Check aequence of contact operation on those ewitchea where it is specified 

Check complete operation ot switch •hen handset is placed on the plungers 
or hook. 

Lubricate thd a•itcb mechanism per Section J. 

A-892 
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SPECirIC REQUIREMENTS 

A - GENERALc 

l. Parts •hall meet the genersl requirements specified in A-100 which are 
applicable. 

2. Thi• adjuetment cover• only the switchhook. For other adJu•tmente, uses 

{a) Dial• shall be adjusted according to A-805 unles• otherwise 
specified. 

(b) Ringere shall be adjuated in the •hop according to KA-905 and in 
the field according to A-914 unlese other•i•e specified. 

B - ALL MONOPHONES EXCEPT TYPE 34-A-3. TYPE 32-A-5. TYPE 40, TYPE 20, TYPE 43, 
TYPE 44, TYPE 601 

B~ -Spring_ss 

l. ~prings shall follow a .015" mini~um at the contacts during operation. 

2. Operated or non-operated contact separation shall be .010" minimum. 

3. When spring contacts are closed, there ahall be clearance of minimum 
.005" bet•e•n springs at all points other than at the contacts. 

4. ~prings •hall clear the spring mounting brack~t in all operating 
positions of the plunger. 

;. "Pile-up" as used herein refers to the assembly of springs ~ssembled to 
one side of the spring mounting bracket. 

6. A break pile-up or combination a• used her•in is closed •hen no external 
force i• applied to the springs, 
A make pile-up or combination as used herein is open when no external force 
is applied to the springd, 

1. With plunger out, the maln spring or a make or break pile-up shall rest 
against the operating roller ~ith a pressure or minimu~ 60 grams, measured 
next to the roller on the side toward the plunger, 

8. ~ith plunger out, the main spring ot a break-break pile-up shall rest 
against the operating roller with a preadure of miniJllUlll 20 gral118, ~easured 
next to the roller on the aide to4srd the plunger. 

9. The double hole •aehera ot the pile-up out•ide the mounting bracket {in 
case ot a aix-spring assemblJ) •hall not extend above the top of the 
adjacent bracket lug. The lever spring and buehing shall clear the spring 
mounting bracket, the spring operating brack9t and the cover (when mounted) 
by mini:nwa 1/32" as Judged visually. 

NOTEs It is utistactory tor bushing to contact foraed spring on only 
one side. 

AUTOMATIC ELECTRIC COMPANY a UK. I "" ... 
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BB - T•l•acope Plunger and Lever Aasemblxs 

l. Rollers shall turn a• springs are o~erated. 

2. The contacts or a make pile-up shall just make when the tip of the inner 
plunger i• 1/2" from the t~? or the plunger guide. 

NOTEa Thia may be checked with the 1/2" recess or monophone wrench drg. 
50754 or H-56616-1. 

3. The contacts or a break pile-up shall just open when the tip of the inner 
plunger is 1/2" frolD the top of the plunger guiie. 

4. The contacts of a break-break pile-up shall be closed wnen the tip of the 
inner plunger is 1/2" from the top of the plunger guide and shall be open 
when it is 1/4" from the top of the plunger guide. 

NOTE: The 1/4" check may be made with the 1/4" recess of monophone wrench 
Drg. 43172 or H-56616-1. 

5. It shall be po•aibl• to fully operate the spring assembly by pressing o n 
the small plun~er without e~using it to "telescope" into the larger 
plunger. 

6. The weight of a Type 32-A-14 monophone without the cord shall fully operate 
both plungers. 

7. The outaide surface of the outer plunger shall be smooth and shall not 
stick on the guide after the plunger i• operated. 

8. The top or the outer plunger ahall be within * 1/64 ot an inch of level 
•ith the top of the bushing, when the plunger ia fully depreased. 

BC - Hard Rubber, Plunger and Lever Assemblxa 

l. Roller• ahall turn as apringa are operated, 

2. The contacts of a make pile-up ahall just make when the tip of the plunger 
ia 1/4" from the top of the plunger guide. 

J. Th• contact• ot a break pile-up ahall be open when the tip of the plunger 
ia 1/4" from the top of the plunger guide. 

NOTEa In some caaea the circuit (aee label) will require one break to 
open before other breaks open. 

4. Th• operating apring ot a break-break pile-up shall be open when the tip 
of the plunger i• 1/8" from the top or the plunger guide. 

5. The weight of the Type 32-A-14 monophone without the cord shall tully 
operate the plunger. 

NOTEa When uaed in monophone extension aet, the •tandard light handset 
shall cause the plunger to be operated within 1/16" ot the top ot 
the plunger guide. 

AUTOMATIC nECTR1c COMPANY a 11"· I '"''"" 
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6. The surface of the plunger shall be amooth and shall not atick on the 
guide after the plunger is operated. 

~ - TYPE 34-A-3 AND TYPE 35-A-5 MONOPHONES: 

CA- Springsa 

l. Th• plunger shall be tree from bind. 

2. The rollers shall turn as springs are operated. 

3. Break contact aprings shall follow as noted belo•s 

(a) For 34-A-3 switches a minimum ot .012" as judged visually. 

{b) For 35-A-5 ewitchea a minimum of .010" ae judged viaually. 

4. '11ith the tip of the plunger, 1/8" truJ£ tha top oft he pl\lnger gaide, the! 
contact separation shall baa 

(a) .008" ~inimum for a 34-A-3 awitch. 

(b) .008" on the first break and .006" on the second break tor a 
35-A-5.switch. 

NOTE: Thia may be checked with the 1/8" recaae on H-56616-1 monophone 
wrench. 

5. rormed springs shall be tenaioned against the operating rollers with 
sufficient tension to hold the operating plunger in its upper position. 

6. The Type 32-A-14 handset without cord shall completely operate the cradle 
switch. 

D - TYPE 40 kONOPHONE: 
DA - Spring&& 
l. The plungers shall be free from bind. 

2. The roller springs ahall be tensioned against the rollers 125 grama 
minimum with the plunger• out. 

NOTEa Th• spring tension shall be measured at the intersection of the 
curved spring tip and right angle form in the spring. Break 
springs shall be adjusted according to DA-5 and rest against 
lever springs when tension is measured. 

3. Break contact springs shall have minimum follow of .012". 

4. With plungers 1/8" above top or cradles 

(a) Thare shall be perceptible deflection of the make aprir.g. 

(b) The lat bre~k contacts eh~ll be open .014" minimum. 

NOTE1 The 1ingl• break combination "breaks" fir1t. 

(c) The 2nd break contact• •hall te open .006 to .OoO". 
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(d) There shall be perceptible play between the two buffer lever asseme, 

5. Both contacts shall make or break at approxi11111.tely the •am• time, 
(both contact• •hall tall within limit• 1peoitied in DA-4). 

6. The tir1t break contact• 1ball open before second break contact• •break". 

7. All break contacts •hall open before "make" contact• clo1e. 

8. Kake contact springs shall have minimum follow ot .015". 

9. With the 32-A-14 handset placed directly on both plunger1, the lever 1pgs. 
shall fully operate. 

10. The lever springs •hall raise and hold at least one plunger in its extreme 
upward position. 

DB - Hook Latche11 

1. The hook switch •hall meet all of the requirement• in Sec. DA ot A-892 
except no1. 4(a) and 8. The1e 1hall read as toliowsa 

"4(a) There shall not be more than perceptible clearance of the 111ake 
epring." 
''8 Make contact 1prings •hall have a minimum follow ot .010"." 

2. The latch pivot shall be tree ot bind•. The tension or the latch spring 
shall be sufficient to snap the latch securely into place, and to hold 
the •••ociated plunger in its extreme upward position when the other 
plunger is depre1sed suddenly. The tenaion shall not be sufficient to 
interfere with normal operation of the plunger. 

3. With the plunger in the latched position; {a) the single "break" combin
ation shall open and have a minimum contact gap of .005•. (b) the "break" 
ot the "break-m,.ke" conbination shall not have opened and shall percept
ibly toll•• as th• plunger is further depreased before opening. 

E • TYPE 50 MONOPHONEa 

EA - Generals 

1. To remove the base, the spanner nut surrounding the plunger of the switch 
~ust be removed, in addition to the two large acre•• in the face or the 
cover. If the monophone is equipped •ith a hook latch, t•o small sere•• 
in the latch plate must be removed so that the plate 1111!1.Y be lifted tor 
access to the spanner nut. In checking adjustment• the 1panner nut {and 
all associated parts) should be reassemble~ to the switch hook bracket, 
without the cover. 

2. There shall be minimum perceptible, but not more than .006" side play in 
the roller lever arm. 

NOTEa Ears on switch frame may be bent, if necessary, to meet abo•e 
requirement. 

AUTOMATIC ELECTRIC COMPANY Q DR. I "'""· 
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EB - Springss 

1. The plunger shall be tree trom bind. 

2. The roller springs 1hall be ten1ioned again1t the rollers 100 grama 
minimum with the plunger out. 

!!Q!!a The 1pring teneion shall be meaeured at the end ot the curved 
spring tip. Break springs shall be adjusted according to EB-3 
and EB-4 and rest against lever apringe when tension is measured. 

3. Break contact springs ehall have minimUlll follow of .012". 

4. With the plunger 1/8" above top of cradles 

{a) There ehall have been just perceptible deflection of the make 
contact spring. 

(b) The lat break contacts ahail be open .018" minimum. 

!Q'.[!a Contour of tips of springs may be modified, if necessary, to meet 
above adjustments. 

5. Both contacts shall JD&ke or break at approximately the same time. (Both 
contacta 0 shall tall within limits specified in EB-4.) 

6. The first break contact• shall open before second break contacts "break". 

7. There shall be a minimum "make" contact separation of .005" at the instant 
the 2nd break contacts are just ready to break. 

8. Make contact springs shall have minimum follow of .015". 

9. With the 32-A-14 handset without cord, or handset of same weight (14.5 o~.) 
placed directly on plunger, the lever springs 1hall fully operate. 

10. The lever springs 1hall raise and hold the plunger in its extreme upward 
position. 

11. The Type 41 handset shall fully operate the monophone switch when the 
handset is slowly allowed to slide into the cradle. 

EC - Hook Latcheaa· 

1. The book switch shall meet all the requirements in Sec. E ot A-892 which 
apply. 

2. The latch pivot shall be tree of binds. The tenaion of the latoh soring 
shall be suffieient to snap the latch securely into place but not eutfi
cient to interfere with the normal operation of the plunger. 

3. With the plunger in the lstched position; (a) the single •break" combina
tion shall open and have a minimum contact gap ot .005•. (b) the •break" 
of the •break-mate" combination shall not have opened and •hall perceptibly 
follow aa the plunger is further depressed before opening. 
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F - TYPE 43 COMPACT MONOPHONE 

FA - Sprin111 

l. The switch hook shall have a minimum vertical ~ovement ot 1/2" measured 
at the top ot the switch hook. 

2. The switch hook spring shall hold th• switch hook firmly in ita uppermost 
poaition. 

3. With the. handaet on the switch hook, the 1witch hook spring1 shall be 
approxi14ately str~ight and parallel. 

4. The ••itch hook butter shall 1trike the first lever spring approximately 
in the center ot the 1pring. 

5. Unleea otherwise specified on the ae1embly dra•ing, the epring1 ehall be 
ten~ioned eo that the switch hook will be tully operated when a 32Al4 
handset without cord, or a handset or S!Ute weight (14.? 01.), i• placed 
slowly on the s•itch hook. 

6. Contact separation between open contacts shall be not less than .010". 

1. As the switch hook operstea or restores, make or break contact springs 
shall follow not less than .015", measured at the contacts. 

8. With the handset ott the hook there shall be least perceptible clearance 
bet•een the first lever spring and the bushing on the second lever spring. 

9. With the handset ott the a.itch hook, there shall be a minimum clearance 
ot 1/16" {as ju~ged visually) bet•een the first lever spring and the 
switch hook butter. 

10. Both contacts ot the same spring shall make or break at approximately 
the same ti:ne. 

11. With the break contacts of the break-make co~bination just closed, there 
ehall be at least perceptible clearance between the firat break contacts. 

12. All break contact• ahall open betore make contacts close. 

G - TYPE 44 MONOPHONE. 

l. The switchhook spring shall hold the s1'itchhook firmly in ita upper-moat 
position. 

2. With the handset on the switchhook, the awitchhook epringe shall be 
approximately etraight and parallel, except the end of the mainspring which 
shall b• bent to form an angle a• ahown on the associated assembly 
drawing. 

3. The avitchhook buffer •hall atrike the !iret level." spring approximately 
in the center o! the epring. 

4. With th8 handset ott the switchhook there shall be approximately 1/16" 
clearance (as judged visually) between the tirat lever apring and the 
ewitchhook buffer. 
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5. Unless otherwise specified on the assembly drawing, the springs shall be 
tensioned ao that the awitchhook •ill be fully operated when a 32•A•l4 
handset without cord, or a hand1et or same weight (14.5 oz.), ia placed 
slowly on the 1witchhook. 

6. Contact separation between open contacts shall be not less than .010". 

1. As the 1witchhook operates or reetoree, make or break contact eprings, 
except as noted in G-8 and G-9, shall have a "fellow" ot not leis than 
• 015", measured at the contact•. 

8. The heavy #1 apring of a five spring break-make-make combination ehall 
have a "follow" of not less than .012" as the awitchhook operates or 
reatores. 

9. With the handaet on the switchhoot, th• #2 spring or a five spring 
break-make-make combination ehall follow miniaua .010" as the #3 
spring ia deflected away from it by hand. 

10. All break contacts 1hall open before make contact• close. Thia require
ment does not apply to the break contacts ot a mak••betore•break com
bination. 

11. BO'ttoa end ot bracket must reet solidly against the cover. 

li - TYPE 60 MAGNETO WALL MONOPHONli:. 

~Spring1. 

l. The switchhoot spring shall hold the switchhoot firmly in its upper-moat 
position. (It a hoot-latch is used, unlatch it for this teat). 

2. With the handset on the switchhoot, th• switchhoot springs shall be 
approximately straight and parallel, except the end of the main spring 
•hich •hall be bent to torm an •gle '31 sho..wn on associated assembl,y 
drawing. 

3. The switchhoot butter shall strike the main apring approximately at the 
center ot the apring. 

4. With the handset oft the switohhook, there shall be 1/16" clearance 
{judged viaually) between the formed lever spring and the switchhoot 
buffer. (If a hoot-latch ia used, unlatch it tor thie test). 

5. The awitchhook must operate fully •hen a 14.5 oz. handset (such aa 
32-A-14, leas cord) ia placed slowly on the switchhook. 

6. Contact separation between open contacts shall be not less than .010" 
except when the hook-latch ia latcbed the contact separation between •h• 
#1and12 spring contacta must be not leas than.005" 

T. With the hoot-latch unlatched, or if no hook•latch ii uaed, all contacts 
are to have a follow ot .015" minimum measured at the contacts. When the 
hook-latch is latched, the nUJ11ber three spring must have a perceptible 
follow as apringe 3 and 4 mate a break contact. 

A-892 
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8. Both contacts shall mat• or break d approximately the same time. Both 
contscts must meet the limita or Section HA. 

9. Bottom end or bracket ~ust rest solidly against the cover. 

HB - Hook-Latch 

1. It a hook-latch is specified, check to see that it worka freely and has 
no bind. 

J - LUBRICATIONt (All Types or Monophone Switch Hooks) 

l. 1 drop or spindle oil (see Specification 5231) shall be applied ae 
tollows1 

(a) To all pin bearings. , 

(b) To all bone hard fiber bushings. 

A drop of oil shall be considered to be the amount release from a 
piece of No. 22 B a S s•uge, bare tinned copper wire after it has 
been dipped 1/2" into the lubricant and quickly w~thdrawn. 

CEW1 Rl:VISED Bta rli:W1JS, RBK1IMJ, HNI1Jnt, HNitJFM, ENI:CW, JRStVC, LWD1HZ, RLH1AD 
RETYPED BY1 AD, RiVISli:D BYs LWDsHZ, HHOtAT, DSuk 
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STANDARD ADJUSTIAENT 
roo 

MGMOPHON& IWI'l'CH HOOKS 

INTRODUCTION 

The following adjustment applies to just the switch hooks ot monophone type 
telephones. The dials and ringers are to be adjusted according to their own 
specified adjuatmenta. 

Th• switch hook consists or the plungers or books, the lever aBSembliee, and the 
contact spring pile-ups. Th'e springs are actuated whenever the handset is removed 
or replaced, usually.through~ mechanical linka~e. The purpose of the t>'Nitch is 
to transfer the telephone circuit from the "r ... 1aging" to the "'talking" position' 
when the handset is removed • 

ROUTINE INSPECTION 

In general, monophone switch hooks will seldom require readjustment after leaving 
the factory unlees they beco·ne dallUlg8d. For Nut ine inspection, the following 
procedure should be used. Thia general procedure ap?lies to all ~onophone switch 
hooka and under "Specific Requirements" are listed the portions that apply to each 
partieular type switch. Thus Secti~n C applies to Types 34-A-3 and 3.5-A5, 
Section D to Type 40, Section E to Type SO, Secti~n 1 to Type 43, and 83,Section G to 
~ype 44, Section H to Type 60 and Section B t~ all other types or ~onophone 
switchea. 

To inspect the various switchea, the bases or cover• of the telephones must be 
reraov<J:i and provision is rnade on all types ot monophones for easily doing thi•• 

The following outline is a general method for inspecting all types of switc"e• 
and sli~ht variations may be necessary for some. For correct limits, reference 
should be made to the section ot Specific Reguirementa that pertains to the S'.dtch 
being inspected. 

Check the plunger and lever aaeemblies for binds~ 

Check the tenaiOb of the main springs which rest against the rollers or 
plunger lever and tends to actuate the s•itch •hen the handset is re:nove:J. 

Check the make and break contact pressures by observing the follow of 
the make and break springs as the switch is operated. 

Check contact gaps as the switch is in the operated and also in the 
non-operated po»ition. 

Check ae.:1uence or contact operation on those 11witchee where h is specified 

Check co::ia>lete operation ot switch when handsis .. is placed on the plungers 
or hook • 

Lubricate the s•itch mechanism per Section J. 
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SPECirIC RE;IU PlE:.lENTS 

A - GEI<lERAL: 

l. Parts •hall meet the genersl requirements specifitd in A-100 which are 
appli ca. ble. 

2. Thi• adjustment cover1 only the s~itchhook. For other adjustment1, uses 

{a) Dials shall be adjusted according to A-805 unless other~ise 
specified. 

{b) Ringen shall be adjusted in the shop accor:Hng to LIA-90.5' and in 
the field according to A-914 unlese other•ise specified. 

B - ALL MONOPHONES EXCEPT TYPE .34-A-h_TY'PE 35-A:-5, T'!PE 40, TYPE 50, I.m_il, 
TYPE 44, T'!PE 601 

BA •Springsa 

l. .;)prings shall follow a .Ol.5'" mini:num at the contacts during operation. 

2. Operated or non-operated c·:mtact separation shall be .010" minimum. 

3. 'Rhen spring contacts are closed, there shall be clearance of minimum 
.00.5'" bet•••n springs at all points other than at the contacts. 

4. ;lprings shall clear the spring 1Dount\ng brack'3t in dl o·penting 
positions of the plunger. 

5. "Pile-up" as used herein refers to the assembly of springs sssembled to 
one side of the spring mounting bracket. 

6. A break pile-up or combination as use•i herein ia closed •hen no external 
force is applied to the springs. 
A make pile-up or cornbination as used herein is open when no external force 
is applied to the S)ring~. 

7. With plunger out, the main spring of a make or break pile-up shall rest 
against the operating roller lfith a pressure of minimu11 60 grams, measured 
next to the roller on the side toward the plunger. 

8. 'Nith plunger out, the main spring of a break-break pile-up shall rest 
against the operating roller with a prea~ure of minimum 20 grams, ~eaaured 
next to the roller on the aide to.irs.rd the plunger. 

9. The double hole aashera of the pile-up.outside the ~ounting bracket {in 
case of a eix-spring asaemblJ) shall not extend above the top of the 
adjacent bracket lug. The lever spring and bushing shall clear the spring 
mounting bracket, the spring operating brack~t and the cover (when mounted) 
by mini.uum 1/32" as judged visually. 

NO'l'Es It is satisfactory tor bushing to contact foraed spring on only 
one side. 
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aB - Telescope Plunger and Lever Assemblli 

1. Rollers shall turn a• springs are operated. 

2. The cuntacts of a make pile-up shall just make when the tip of the inner 
plunger i• l/2" from the t~? or the plunger guide. 

NOTE: Thie may be checked with the 1/2" recess of monophone wrehch drg. 
50754 or H-56616-1. 

). The contacts of a break pile-~p shall just o~en when the tip of the inner 
plunger is 1/2" fr-..ll the top of the ptunger gui':ie. 

4. The contacts of a break-break pile-up ~hall be closed •hen the tip of the 
inner plunger is 1/2" from the top of the plunger guide and ahall be open 
.vhen it is 1/4" from the top of the plunger guide. 

NOTE: The i/4" check rna.1 be nade with the 1/4" recess of monophone ·.french 
Drg. 43172 or H-56616-1. 

5. It shall be pohible to fully operate the spring assembly bf pressing o n 
the small plunger •ithout c~using i~ to "telescope" into the larger 
plunger. 

6. The weight of a Type 32-A-14 mono?hone .vithout the cord shall fully opurate 
both plungers. 

7. The outside surface of the outer plunger shall be smooth and shall not 
stick on the guide after the plunger is operated. 

8. The top of the outer plunger shall, be within * 1/64 of an inch of level 
with the top of the bushing, Mhen the plunger is fully depressed. 

BC - Hard Rubber, Plunger and Lever Assembly1 

l. Rollers ahall turn as springs are operated. 

2. The contacts of a make pile-up shall just make when the tip of the plunger 
is 1/4" from the to? of the plunger guide. 

3. The contacts of a break pile-up •hall be open when the tip of the plunger 
is 1/4" from the top or the plunger guide. 

NOTE1 In some casea the circuit. (see la·bel) will re1uire one break to 
open before other breaks open. 

4. The operating spring or a break-break pile-up shall be ooen •hen the tip 
of the plunger ia 1/8" from the top or the plunger guide. 

5. The weight of the Type 32-A-14 ~onophone without the cord shali fully 
operate the plunger. 

NOTEs \¥hen used in monophone extension set, the standard light handset 
shall cause the plunger to be operated ~ithin. 1/16" of the top ot 
the plunger guide. 
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6. The surface ot the elunger shall be.-•amooth and shall not stick on the 
guide •fter the plunger i• operated. 

~ - TYPE 34-A•J AND TYPE 35·A-S MONOPHONES: 

CA- Springsc 

l. Th• plunger shall be tree trom bind. 

2. The rollers shall turn aa springs are operated. 

3. Break contact springs shall follow as noted belo•s 

4. 

(a) For 34-A-3 switchea a minimwn . of .012" a• Judged viaually. 

(b) For 35-A-5 awitchH a minimum or • 010" •• Judged viaually • , 
'Nith the tip or the plun~er, 1/8" lru.a the top oft he ~'lv.n.ier iu.ide 1 

contact separation shall bea 

(a) .008" ~inimum tor a 34-A-3 switch. 

(b) .008" on the first break and .006" on the second break tor a 
35-A-5 .switch. 

NOTE1 This may be checked with the 1/8" recaae on H-56616-1 monophone 
wrench. 

the 

5. formed springs shall be teneioned against the operating rollers with 
sutticient tension to hold the operating plunger in ita upper position. 

6. The Type 32-A-14 handset without cord shall completely operate the cradle 
switch. 

D - TYPE 40 MONOPHONE: 
DA - Springs& 
l. The plungers shall be free from bind. 

2. The roller springs shall be tensioned against the rollers 1~5 grams 
minimum ~ith the plunger• out. 

NOTE: The spring tension shall be measured at the intereection or the 
curved spring tip and right angle torm in the spring. Break 
springs shall be adjusted according to DA~5 and rest against 
lever springs when tension is measured. 

3. Break contact springa shall have minimum follow of .012". 

4. 'Nith plungers 1/8" above top of cradles 

(a) There shall be perceptible deflection of the make sprir.g. 

(b} The lat bre~k contacts ah~ll be open .014" minimum. 

NOTE1 The single break combination "breaks" firat. 

(c} The 2nd braak contact• ahall be open .006 to .OoO". 

A-892 
DR. ICHK. 
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5. 

-!''' 

' (d) There •hall be perceptible play between the two 'buffer lever aseeme. 

Both contacts shall make or break at approximately the eame time. 
{both contacta •hall tall within limit• epeoitied in DA-4). 

6. The tiret break contac:t• ahall open before second break contacts •break". 

7. All break contact• •hall open before "make" contacts close. 

8. Make contact epr·ings shall have minimum follow of .015". 

9. With the 32-A-14 handset placed directly on both plungers, the lever apga. 
shall fully operate. 

la. The lever springs shall raise end hold at least one plunger in it1 extreme 
upward position. 

DB - Hook Latcheea 

1. The hook switch •hall meet all or the requirement• in Sec. DA ot A-892 
except nae. 4{a) and 8. These shall read as tol1o•s1 

2. 

"4(a) There shall not be more than perceptible clearance of the make 
apring.• 
~e Make contact springs •hall have a minimum follow of .010•.• 

The l•tcb pivot shall be tree ot binds. The tension of the latch sprillg 
shall be sufficient to •nap the latch securely into place, and to hold 
the ~•sociated plunger in its extreme upward position when the other 
plunger is depressed sµddenly. The tension shall not be sufficient to 
interfere •ith normal operation 0£ the plunger. 

3. ~ith the plunger in the latched position; (a) the single "break" combin
ation shall open and have a minimum contact gap or .005•. (b) the •break" 
of the "break-make" conbination shall not have opened and ahall percept
ibly toll•• as th• plunger is further depressed before opening. 

E - TYPE 50 MONOPHONl:a 

EA - Generals 

1. To remove the base, the spanner nut surroundir.g the plunger or the switch 
~ust be removed, in addition to the two large screws in the face ot the 
cover. If .the monophone is equipped ·dth a hook latch, two small sere•• 
in the latch plat• must be removed eo that the plate may be lifted tor 
access to the spanner nut. In checking adjustment• the epanner nut {and 
all associated parts) should be reassembled to the switch hook bracket, 
without the cover. 

2. There shall be minimuM perceptible, but not more than .006" side play in 
the roller lever arm. 

NOTEa Ears on switch frame may be bent, if necessary, to meet above 
requirement. 
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EB - Springss 

l. The plunger shall be tree from birid. 

2. The roller springs ehall be teneioned against the rollers lCO grame 
minimum with the plunger out. 

!!Q!!s 'fhe spring tension shall be measured at the end ot the curved 
spring tip. Break springs shall be adjusted according to EB-3 
and EB-4 and rest against lever springs when tension is measured. 

3. Break contact springs shall have minimwn follow of .012". 

4. With the plunger 1/8" aboye top or cradles 

{a) There shall have been just perceptible deflection of the make 
contact spring. 

(b) The lst break contacts shall be open .018" ~inimwn. 

?!QI!a Contour of tips of springs may be modified, if necessar/, to meet 
above adjust~ents. 

5. Both contacts shall make or break at approximately the same time. (Both 
contacts shall fall within limits specified in EB-4.) 

6. The first break contacta shall open before second break contacts "break". 

The~• -shall be a minimum "make" contact separation of .005" at the instant 
the 2nd break cont~cts are just ready to break. 

8. Make contact springs shall have minimum follow of .015". 

9. With the 32-A-14 handset without cord, or handset of same weight (14.5 oz.) 
placed directly on plunger, the lever springs •hall fully operate. 

10. The lever springs ehall raise and hold the plunger in its extreme upward 
position. 

11. The Type 41 handset shall fully operate the monophone switch when the 
handset is slowly allowed to slide into the cradle. 

EC - Hook Latchesa 

1. The '1look switch shall meet all the requirements in Sec. I of A-892 which 
apply. 

2. The latch pivot shall be tree of binds. The teneion of the 18.t~h 1t-pring 
shall be suffieient to snap the latch securely into place but not suffi
cient to interfere with the normal operation of the plunger. 

3. With the plunger in the lqtched po1ition; (a) the single "break" combina
tion shall open and have a ~inimum contact gap of .oo;". (b) the "break" 
ot the "break-make" combination shall not have opened and shall perceptibly 
follow as the plµnger is further depreHed.before opening. 
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F - TYPE 43 and TYPE 83 COMPACT MONOPHONES: 

FA - Springs: 

1. The svitch hook shall have a minimum vertical movement of 1/2" measured 
at the top of· the svi tch hook. · 

2. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

3. With the handset on the switch hook, the switch hook springs shall be 
approximately straight and parallel. 

4. The switch hook buffer Bhall strike the first lever spring approximately 
in the center of the spring, 

; 

5. Unless otherwise stated on the assembly drawing, the springs, of the 
Type 43 monophone, shall be tensioned so that the switch hook will operate 
:f."ully when a 32Al4 handset without cord, or a handset of the same weight 
(410 grams) is placed slowly on the switch hook. The above shall apply to 
the Type 83 monophone with the exception that a colored Type 81 handset 
with cord, or a handse~ of the same weight (314 grams) shall be used. 

6. Contact separation between open contacts shall be not less than .010". 

7. As the svitch hook operates or restores, make or break contact springs 
shall follow not less than .015", measured at the contacts. 

8. With the hand&et off the hook there shall be least perceptible clearance 
between the first lever spring and the bushing on the second lever spring. 

9. With the handset off the switch hook, there shall be a minimum elearance 
of 1/16" (as judged visually) between the first lever spring and the 
switch hook buffer. 

10. Both contacts of the same spring shall make or break at approximately the 
same time. 

11. · With the break contacts of the break-make combination just closed, there 
shall be at least perceptible clearance between the first break contacts • • 

12. All break contacts shall open before make contacts close. 

G - TYPE 44 MONOPHONE: 

l. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

2. With the handset on the svitch hook, the switch hook springs shall be 
approXimately straight and parallel, except the end of the mainspring which 
shall be bent to form an angle as shown on the associated assembly drawing. 

3. The switch hook buffer shall strike the first lever spring approximately 
in the center of the spring. 

4. With the handset off the switch hook there shall be approximately 1/16" 
clearance (as judged visually) between the first lever spring and the 
switch hook buffer. 
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5. Unless other"WiH specified on the assembly drawing, the springs shall be 
tensioned so that the awitchhook will be fully operated when a 32•A•l4 
handset without cord, or a handaet ot same weight (14.5 01.), ii placed 
slowly on the awitchhook. 

6. Contact separation between open contacts shall be not less than .010". 

7. As the sritchhook operates or reatoree, make or break contact aprings, 
except as noted in G-8 and G-9, shall have a "f•llo~" of not leis than 
.015", measured at the eontact1. 

8. The heavy #1 spring of a five spring break-mate-make combination 1hall 
have a "follow" of not less than .012" al the switchhook·operates or 
restores. 

9. With the handset on the switchhoot, the #2 spring of a five spring 
break-make-make combination •hall follow minimum .010• as the #3 
spring is deflected away from it by hand. 

10. All break contacts 1hall open before mate contact• close. Thie require
ment does not apply to the break contacts of a mate•betore-breat com
bination. 

11. Bottom end ot bracket must rest solidly against the cover. 

tl - TYPi 60 MAGNETO ~ALL MONOPHONE. 

~Springs. 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

The switchhook spring shall hold the switchboot firmly in its upper-moat 
position. (If a hoot-latch is used, unlatch it for this te1t). 

With the handeet on the switchhook, the switchhook spring• shall be 
approximately straight and parallel, except the end ot the main 1pring 
•hich shall be bent to form an .ngle <ii sho•n on associated assembly 
drawing. 

The switchhook butter shall strike the main spring approxt~tely at the 
cen\er of the spring. 

With the han~set oft the awitchhoot, there 1hall be 1/16" clearance 
(judged visually) between the formed lever spring and the switchhoot 
buffer. (If a hook•latch is u1ed, unlatch it for this test). 

'l"he sntchhoot must operate fully •hen a 14.5 01. handset (such aa 
32-A•l4, lees cord) is placed alowly on the awitchhook. 

Contact separation between open contacts shall be not leae than .010" 
except when the hook•latch i• latched th• contact separation between ~h• 
#1 and #2 spring contacts must be not less than.OO?" 

With the hoot-latch unlatched, or it no hook•latch i• used, all contact• 
are to have a follow or .015" minimum mea1ured at the contacts. When th•• 
hook-latch is latched, the number three apring ~uat have a perceptible 
follow as apringa 3 and 4 make a break contact. 

• DR. I "'r11\. 
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8. . Both contacts •hall mat• or break· at appro.dmately the aame tiu. Both 
contscte :met meet the 11.ni ta ot Section HA. 

9. Bottom end of bracket "IUat reat •olldly against the cower. 

HB - Hook•Latcb 

l. It a hoot-latch la specified, check to aee that it work• freely and hsa 
no bind. 

J - LUBRICATION1 (All Type• of Monopbone Swttch Hooke) 

1. l drop ot apindle oil (••• Specification 5231) •hall be applied a• 
followe1 

(a) To all pin bearings. 

(b) To all bone hard fiber buahinga. 

NOTl1 

l drop of oil shall be considered to be the amount releaae from a 
piece of Ro. 22 B I S gauge, bare tinned copper wire after it haa 
been dipped 1/2• into the lubricant and quickly withdrawn. 

CIW1 REVISED Cs. 1IW1JS, RBK1IMJ, HNI1JJ'M, HRiaJJ'M, ENiaCW, J'RSsVC, LWihHZ, RLH1AD 
RETYPED BY1 AD, RIVISID BY1 LWD1HZ, HHOsAT, Dssek 
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The following adjustment applies to just the switch hooks of monophone type 
telephones. The dials and ringers are to be adjusted according to their own 
specified adjustments. 

The switch hook consists of the plungers or hooks, the lever assemblies, and the 
contact spring pile-ups. The springs are actuated whenever the handset is removed 
or replaced, usually through a mechanical linkage. The purpose of the switch is 
to transfer the telephone circuit from the "ringing" to the "talking" position 
when the handset is removed. 

ROUTINE INSPECTION 

In general, monopbone switch books will seldom require readjustment after leaving 
the factory unless they become damaged. For routine inspection, the following 
procedure should be used. This general procedure applies to all monopbone switch 
books and under "Specific Requirements" are listed the portions that apply to each 
particular type switch. Thus Section C applies to Types 34-A-3 and 35-A5, 
Section D to Type 40, Section E to Type 50, Section F to Type 43, and 83, Section G 
to Type 44, Section H to Type 60 and Section B to all other types of monophone 
switches. 

To inspect the various switches, the bases or covers of the telephones must be 
removed and provision is made on all types of monophones for easily doing this. 

The following outline is a general method for inspecting all types of switches 
and slight variations may be necessary for some. For correct limits, reference 
should be made to the section of Specific Requirements that pertains to the switch 
being inspected. 

Check the plunger and lever assemblies for binds. 

Check the tension of the main springs which rest against the rollers or 
plunger lever and tends to actuate the switch when the handset is removed. 

Check the make and break contact pressures by observing the follow of 
the make and break springs as the switch is operated. 

Check contact gaps as the switch is in the operated and also in the 
non-operated position. 

Check sequence of contact operation on those switches where it is specified. 

Check complete operation of switch when handset is placed on the plungers 
or hook. 

Lubricate the switch mechanism per Section J. 
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SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. Parts shall meet the general requirements specified in A-100 which are 
applicable. 

2. This adjustment covers only the switchhook. For other adjustments, use: 

(a) Dials shall be adjusted according to A-805 unless otherwise 
specified. 

(b) Ringers shall be adjusted in the shop according to MA-905 and in 
the field according to A-914 unless otherwise specified. 

B - ALL MONOPHONES EXCEPT TYPE ~4-A-3, TYPE 35-A-5, TYPE 40, TYPE 50, TYPE 43, 
TYPE 4, TYPE 60: 

BA - Springs: 

l. Springs shall follow a .Ol5" minimum at the contacts during operation. 

2. Operated or non-operated contact separation shall be .OlO" minimum. 

3. When spring contacts are closed, there shall be clearance of minimum 
.005" between springs at all points other than at the contacts. 

4. Springs shall clear the spring mounting bracket in all operating 
positions of the plunger. 

5. "Pile-up" as used herein refers to the assembly of springs assembled to 
one side of the spring mounting bracket. 

6. A break pile-up or combination as used herein is closed when no external 
force is applied to the springs. 
A make pile-up or combination as used herein is open when no external force 
is applied to the springs. 

7. With plunger out, the main spring of a make or break pile-up shall rest 
against the operating roller with a pressure of minimum 60 grams, measured 
next to the roller on the side toward the plunger. 

8. With plunger out, the main spring of a break-break pile-up shall rest 
against the operating roller with a pressure of minimum 20 grams, measured 
next to the roller on the side toward the plunger. 

9. The double hole washers of the pile-up outside the mounting bracket (in 
case of a six-spring assembly) shall not extend above the top of the 
adjacent bracket lug. The lever spring and bushing shall clear the spring 
mounting bracket, the spring operating bracket and the cover (when mounted) 
by minimum l/32" as judged visually. 

NOTE: It is satisfactory for bushing to contact formed spring on only 
one side. 
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BB - Telescope Plunger and Lever Assembly: 

l. Rollers shall turn as springs are operated. 

2. The contacts of a make pile-up shall just make when the tip of the inner 
plunger is l/2" from the top of the plunger guide. 

3. 

4. 

NOTE: This may be checked with the l/2" recess of monophone wrench drg. 
50754 or H-566l6-l. 

The contacts of a break pile-up shall just open when the tip of the inner 
plunger is l/2" from the top of the plunger guide. 

The contacts of a break-break pile-up shall be closed when the tip of the 
inner plunger is l/2" from the top of the plunger guide and shall be open 
when it is l/4" from the top of the plunger guide. 

NOTE: The l/4" check may be made with the l/4" recess of monophone wrench 
Drg. 43l72 or H-566l6-l. 

5. It shall be possible to fully operate the spring assembly by pressing on 
the small plunger without causing it to "telescope" into the larger 
plunger. 

6. The weight of a Type 32-A-l4 monophone without the cord shall fully operate 
both plungers. 

7. The outside surface of the outer plunger shall be smooth and shall not 
stick on the guide after the plunger is operated. 

8. The top of the outer plunger shall be within ! l/64 of an inch of level 
with the top of the bushing, when the plunger is fully depressed. 

BC - Hard Rubber, Plunger and Lever Assembly: 

l. Rollers shall turn as springs are operated. 

2. The contacts of a make pile-up shall just make when the tip of the plunger 
is l/4" from the top of the plunger guide. 

3. The contacts of a break pile-up shall ~e open when the tip of the plunger 
is l/ 4" from the top of the plunger guide. 

NOTE: In some cases the circuit (see label) will require one break to 
open before other breaks open. 

4. The operating spring of a break-break pile-up shall be open when the tip 
of the plunger is l/8" from the top of the plunger guide. 

5. The weight of the Type 32-A-l4 monophone without the cord shall fully 
operate the plunger. 

NOTE: When used in monophone extension set, the standard light handset 
shall cause the plunger to be operated within l/l6" of the top of 
the plunger guide. 
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6. The surface of the plunger shall be smooth and shall not stick on the 
guide a~er the plunger is operated. 

C - TYPE 34-A-3 AND TYPE 35-A-5 MONOPHONES: 

CA - Springs: 

1. The plunger shall be free from bind. 

2. The rollers shall turn as springs are operated. 

3. Break contact springs shall follow as noted below: 

(a) For 34-A-3 switches a minimum of .012" as judged visual.ly. 

(b) For 35-A-5 switches a minimum of .010" as judged visuaJ.ly. 

4. With the tip of the plunger, 1/8" from the top of the plunger guide, the 
contact separation shall be: 

(a) .008" minimum for a 34-A-3 switch. 

(b) .008" on the first break and .006" on the second break for a 
35-A-5 switch. 

NOTE: This may be checked with the 1/8" recess on H-56616-1 monophone 
wrench. 

5. Formed springs shall be tensioned against the operating rollers with 
sufficient tension to hold the operating plunger in its upper position. 

6. The Type 32-A-14 handset without cord shall completely operate the cradle 
switch. 

D - TYPE 40 MONOPHONE: 

DA - Springs: 

1. The plungers shall be free from bind. 

2. The roller springs shall be tensioned against the rollers 125 grams 
minimum with the plungers out. 

NOTE: The spring tension shall be measured at the intersection of the 
curved spring tip and right angle form in the spring. Break 
springs shall be adjusted according to DA-5 and rest against 
lever springs when tension is measured. 

3. Break contact springs shall have minimum follow of .012". 

4. With plungers 1/ 8" above top of cradle: 

(a) There shall be perceptible deflection of the make spring. 

(b ) The 1st break contacts shall be open • 014" minimum. 

NOTE: The single break combination "breaks" first. 
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5. 

6. 

7. 

8. 

9. 

10. 

( c) The 2nd break contacts shall be open • 006 to • 010 11 • 

(d) There shall be perceptible play between the two bu:f'fer lever assems. 

Both contacts shall make or break at approximately the same time, 
(both contacts shall fall within limits specified in DA-4). 

The first break contacts shall open before second break contacts "break". 

All break contacts shall open before "make" contacts close. 

Make contact springs shall have minimum follow of .015". 

With the 32-A-14 handset placed directly on both plungers, the lever spgs. 
shall fully operate. 

The lever springs shall raise and hold at least one plunger in its extreme 
upward position. 

DB - Hook Latches: 

1. The hook switch shall meet all of the requirements in Sec. DA of A-892 
except nos. 4(a) and 8. These shall read as follows: 

"4(a) There shall not be more than perceptible clearance of the make 
spring." 
"8 Make contact springs shall have a minimum follow of .01011 • 11 

2. The latch pivot shall be free of binds. The tension of the latch spring 
shall be sufficient to snap the latch securely into place, and to hold 
the associated plunger in its extreme upward position when the other 
plunger is depressed suddenly. The tension shall not be sufficient to 
interfere with normal operation of the plunger. 

3. With the plunger in the latched position; (a) the single "break" combin
ation shall open and have a minimum contact gap of .005 11 • (b) the "break" 
of the "break-make" combination shall not have opened and shall percept
ibly follow as the plunger is further depressed before opening. 

E - TYPE 50 MONOPHONE: 

EA - General: 

l. To remove the base, the spanner nut surrounding the plunger of the switch 
must be removed, in addition to the two large screws in the face of the 
cover. If the monophone is equipped with a hook latch, two small screws 
in the latch plate must be removed so that the plate may be lifted for 
access to the spanner nut. In checking adjustments the spanner nut (and 
all associated parts) should be reassembled to the switch hook bracket, 
without the cover. 

2. There shall be minimum perceptible, but not more than .006 11 side play in 
the roller lever arm. 

NOTE: Ears on switch frame may be bent, if necessary, to meet above 
requirements. 

I AUTOMATIC - ELECTRIC I I SHEET 5 OF 9 I A-892 
NORTHLAKE, ILLINOIS, U.S.A. TCI Library  www.telephonecollectors.info 



EB - Springs: 

l. The plunger shall be f'ree f'rom bind. 

2. The roller springs shall be tensioned against the rollers lOO grams 
minimum with the plunger out. 

NOTE: The spring tension shall be measured at the end of' the curved 
spring tip. Break springs shall be adjusted according to EB-3 
and EB-4 and rest against lever springs when tension is measured. 

3. Break contact springs shall have minimum f'ollow of' .012". 

4. With the plunger l/8" above top of' cradle: 

(a) There shall have been just perceptible def'lection of' the make 
contact spring. 

(b) The lst break contacts shall be open .Ol8" minimum. 

NOTE: Contour of tips of' springs may be modified, if' necessary, to meet 
above adjustment. 

5. Both contacts shall make or break at approximately the same time. (Both 
contacts shall f'all within limits specif'ied in EB-4). 

6. The first break contacts shall open bef'ore second break contacts ''break". 

7. There shall be a minimum "make" contact separation of .005 11 at the instant 
the 2nd break contacts are just ready to break. 

8. Make contact springs shall have minimum follow of .Ol5"· 

9. With the 32-A-l4 handset without cord, or handset of same weight (l4.5 oz.) 
placed directly on plunger, the lever springs shall :f'ul1y operate. 

lO. The lever springs shall raise and hold the plunger in its extreme upward 
position. 

ll. The Type 4l handset shall fully operate the monophone switch 'When the 
handset is slowly allowed to slide into the cradle. 

EC - Hook Latches: 

l. 

2. 

3. 

The hook switch shall meet all the requirements in Sec. E of A-892 'Which 
apply. 

The latch pivot shall be free of' binds. The tension of the latch spring 
shall be suf'f'icient to snap the latch securely into place but not suf'fi
cient to interf'ere with the normal operation of the plunger. 

With the plunger in the latched position; (a) the single "break" combina
tion shall open and have a minimum contact gap of' .005". (b) the ''break" 
of the "break-make" combination shall not have opened and shall perceptibly 
f'ollow as the plunger is f'urther depressed bef'ore opening. 
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F - TYPE 43 and TYPE 83 COMPACT MONOPHONES: 

FA - Springs: 

l. The switch hook shall have a minimum vertical movement of 1/2" measured 
at the top of the switch hook. 

2. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

3. With the handset on the switch hook, the switch hook springs shall be 
approximately straight and parallel. 

4. The switch hook buffer shall strike the first lever spring approximately 
in the center of the spring. 

5. Unless otherwise stated on the assembly drawing, the springs, of the 
Type 43 monophone, shall be tensioned so that the switch hook will operate 
fully when a 32-A-14 handset without cord, or a handset of the same weight 
(410 grams) is placed slowly on the switch hook. The above shall apply to 
the Type 83 monophone with the exception that a colored Type 81 handset 
with cord, or a handset of the same weight (314 grams) shall be used. 

6. Contact separation between open contacts shall be not less than .010". 

7. As the switch hook operates or restores, make or break contact springs 
shall follow not less than .015", measured at the contacts. 

8. With the handset off the hook there shall be least perceptible clearance 
between the first lever spring and the bushing on the second lever spring. 

9. With the handset off the switch hook, there shall be a minimum clearance 
of 1/16" (as judged visually) between the first lever spring and the 
switch hook buffer. 

10. Both contacts of the same spring shall make or break at approximately the 
same time. 

ll. With the break contacts of the break-make combination just closed, there 
shall be at least perceptible clearance between the first break contacts. 

12. All break contacts shall open before make contacts close. 

G - TYPE 44 MONOPHONE: 

l. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

2. With the handset on the switch hook, the switch hook springs shall be 
approximately straight and parallel, except the end of the mainspring which 
shall be bent to form an angle as shown on the associated assembly drawing. 

3. The switch hook buffer shall strike the first lever spring approximately 
in the center of the spring. 1 

4. With the handset off the switch hook there shall be approximately 1/16" 
clearance {as judged visually) between the first lever spring and the 
switch hook buffer. 
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5. Unless otherwise specified on the assembly drawing, the springs shal1 be 
tensioned so that the switchhook wiJ.l be :f'ul1y operated when a 32-A-14 
handset without cord, or a handset of same weight (14.5 oz.), is placed 
slowly on the switchhook. 

6. Contact separation between open contacts shall be not less than .010". 

7. As the switchhook operates or restores, make or break contact springs, 
except as noted in G-8 and G-9, shal1 have a "follow" of not less than 
.015", measured at the contacts. 

8. The heavy #l spring of a five spring break-make-make combination shaJ.l 
have a "foJ.low" of not less than .012" as the switchhook operates or 
restores. 

9. With the handset on the switchhook, the #2. spring of a five spring 
break-make-make combination shaJ.l follow minimum .010" as the #3 
spring is deflected away from it by hand. 

10. AJ.l break contacts shaJ.l open before make contacts close. This require
ment does not apply to the break contacts of a make-before-break com
bination. 

J.l. Bottom end of bracket must rest solidly against the cover. 

H - TYPE 60 MAGNETO WALL MONOPHONE 

HA - Springs: 

1. The switchhook spring shaJ.l hold the switchhook firmly in its upper-most 
position. (If a hook-latch is used, unlatch it for this test). 

2. With the handset on the switchhook, the switchhook springs shal1 be 
approximately straight and parallel, except the end of the main spring 
which shaJ.l be bent to form an angle as shown on associated assembly 
drawing. 

3. The swi tchhook buffer shaJ.l strike the main spring approximately at the 
center of the spring. 

4. With the handset off the switchhook, there shaJ.l be 1/16" clearance 
(judged visually) between the formed lever spring and the swi tchhook 
buffer. (If a hook-latch is used, unlatch it for this test). 

5. The switchhook must operate fully when a 14.5 oz. handset (such as 
32-A-14, less cord) is placed slowly on the switchhook. 

6. Contact separation between open contacts shaJ.l be not less than .010" 
except when the hook-latch is latched the contact separation between the 
#1 and #2. spring contacts must be not less than .005 11 • 

7. With the hook-latch unlatched, or if no hook-latch is used, aJ.l contacts 
are to have a follow of .015" minimum measured at the contacts. When the 
hook-latch is latched, the number three spring must have a perceptible 
follow as springs 3 and 4 make a break contact. 
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8. Both contacts shall make or break at approximately the same time. Both 
contacts must meet the limits of Section HA. 

9. Bottom end of bracket must rest solidly against the cover. 

HB - Hook-Latch: 

l. If a hook-latch is specified, check to see that it works freely and has 
no bind. 

J - LUBRICATION: (All Types of Monophone Switch Hooks) 

CEW: 

l. A drop of spindle oil (see Specification 523l) shall be applied as 
follows: 

(a) To all pin bearings. 

(b) To all bone hard fiber bushings. 

NOTE: 

A drop of oil shall be considered to be the a.mount release from a 
piece of No. 22 B & S gauge, bare tinned copper wire a~er it has 
been dipped l/2" into the lubricant and quickly withdrawn. 

REVISED BY: 
RETYPED BY: 
RETYPED BY: 

FEW:JS, RBK:EMJ, HNI:JFM, ENI:CW, JRS:VC, LWD:BZ, RLH:AD 
AD, REVISED BY: LWD:BZ, HHO:AT, DS:ek 
DC 
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The following adjustment applies to just the switch hooks of monophone type 
telephones. The dials and ringers are to be adjusted according to their own 
specified adjustments. 

The switch hook consists of the plungers or hooks, the lever assemblies, and the 
contact spring pile-ups. The springs are actuated whenever the handset is removed 
or replaced, usually through a mechanical linkage. The purpos·e of the switch is 
to transfer the telephone circuit from the "ringing" to the "talking" position 
when the handset is removed. 

ROUTINE INSPECTION 

In general, monophone switch hooks will seldom require readjustment after leaving 
the factory unless they become damaged. For routine inspection, the following 
procedure should be used. This general procedure applies to all monophone switch 
hooks and under "Bpecific Requirements" are listed the portions that apply to each 
particular type switch. Thus Section C applies to Types 34-A-3 and 35-A5, 
Section D to Type 40, Section E to Type 50, Section F to Type 43, and 83, Section G 
to Type 44, Section H to Type 60 and Section B to all other types of monophone 
switches. 

To inspect the various switches, the bases or covers of the telephones must be 
removed and provision is made on all types of monophones for easily doing this. 

~~j,j The following outline is a general method for inspecting all types of switches 
and slight variations may be necessary for some. For correct limits, reference 
should be made to the section of Specific Requirements that pertains to the switch 
being inspected. 

Check the plunger and lever assemblies for binds. 

Check the tension of the main springs which rest against the rollers or 
plunger lever and tends to actuate the switch when the handset is removed. 

Check the make and break contact pressures by observing the follow of 
the make and break springs as the switch is operated. 

Check contact gaps as the switch is in the operated and also in the 
non-operated position. 

Check sequence of contact operation on those switches where it is specified. 

Check complete operation of switch when handset is placed on the plungers 
or hook. 

Lubricate the switch mechanism per Section J. 
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SPECIFIC REQUIREMENTS 

A - GENERAL: 

1. Parts shall meet the general requirements specified in A-100 which are 
applicable. 

2. This adjustment covers only the switchhook. For other adjustments, use: 

(a) Dials shall be adjusted according to A-805 unless otherwise 
specified. 

(b ) Ringers shall be adjusted in the shop according to MA-905 and in 
the field according to A-914 unless otherwise specified. 

B - ALL MONOPHONES EXCEPT TYPE ,4-A-3, TYPE 35-A-5, TYPE 40, TYPE 50, TYPE 43, 
TYPE 4, TYPE 60: 

BA - Springs: 

l. Springs shall follow a .015" minimum at the contacts during operation. 

2. Operated or non-operated contact separation shall be .OlOu minimum. 

3. When spring contacts are closed, there shall be clearance of minimum 
.005" between springs at all points other than at the contacts. 

4. Springs shall clear the spring mounting bracket in all operating 
positions of the plunger. 

5. "Pile-up" as used herein refers to the assembly of springs assembled to 
one side of the spring mounting bracket. 

6. A break pile-up or combination as used herein is closed when no external 
force is applied to the springs. 
A make pile-up or combination as used herein is open when no external force 
is applied to the springs. 

7. With plunger out, the main spring of a make or break pile-up shall rest 
against the operating roller with a pressure of minimum 60 grams, measured 
next to the roller on the side toward the plunger. 

8. With plunger out, the main spring of a break-break pile-up shall rest 
against the operating roller with a pressure of minimum 20 grams, measured 
next to the roller on the side toward the plunger. 

9. The double hole washers of the pile-up outside the mounting bracket (in 
case of a six-spring assembly) shall not extend above the top of the 
adjacent bracket lug. The lever spring and bushing shall clear the spring 
mounting bracket, the spring operating bracket and the cover (when mounted) 
by minimum l/ 32" as judged visually. 

NOTE: It is satisfactory for bushing to contact formed spring on only 
one side. 
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BB - Telescope Plunger and Lever AssembJ_y: 

1. Rollers shall turn as springs are operated. 

2. The contacts of a make pile-up shall just make when the tip of the inner 
plunger is 1/2" from the top of the plunger guide. 

NOTE: This may be checked with the 1/2" recess of monophone wrench drg. 
50754 or H-56616-1. 

3. The contacts of a break pile-up shall just open when the tip of the inner 
plunger is l/2" from the top of the plunger guide. 

4. The contacts of a break-break pile-up shall be closed when the tip of the 
inner plunger is l/2" from the top of the plunger guide and shall be open 
when it is 1/4" from the top of the plunger guide. 

NOTE: The 1/4" check may be made with the l/4" recess of monophone wrench 
Drg. 43172 or H-56616-1. 

5. It shall be possible to fully operate the spring assembly by pressing on 
the small plunger without causing it to "telescope" into the larger 
plunger. 

6. The weight of a Type 32-A-14 monophone without the cord shall fully operate 
both plungers. 

7. The outside surface of the outer plunger shall be smooth and shall not 
stick on the guide after the plunger is operated. 

8. The top of the outer plunger shall be within ! 1/64 of an inch of level 
with the top of the bushing, when the plunger is fully depressed. 

BC - Ha.rd Rubber, Plunger and Lever Assembly: 

1. Rollers shall turn as springs are operated. 

2. The contacts of a make pile-up shall just make when the tip of the plunger 
is 1/4" from the top of the plunger guide. 

3. The contacts of a break pile-up shall he open when the tip of the plunger 
is l/4" from the top of the plunger guide. 

4. 

5. 

NOI'E: In some cases the circuit (see label) will require one break to 
open before other breaks open. 

The operating sprin~ of a break-break pile-up shall be open when the tip 
of the plunger is l/8" from the top of the plunger guide. 

The weight of the Type 32-A-14 monophone without the cord shall fully 
operate the plunger. 

NOTE: When used in monophone extension set, the standard light handset 
shall cause the plunger to be operated within l/16" of the top of 
the plunger guide. 
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6. The surface of the plunger shall be smooth and shall not stick on the 
guide after the plunger is operated. 

· C - TYPE 34-A-3 AND TYPE 35-A-5 MONOPHONES: 

CA - Springs: 

1. The plunger shall be free from bind. 

2. The rollers shall turn as springs are operated. 

3. Break contact springs shall follow as noted below: 

(a) For 34-A-3 switches a minimum of .012" as judged visually. 

(b) For 35-A-5 switches a minimum of .010" as judged visually. 

4. With the tip of the plunger, 1/8" from the top of the plunger guide, the 
contact separation shall be: 

(a) .008 11 minimum for a 34-A-3 switch. 

(b) .008 11 on the first break and .006 11 on the second break for a 
35-A-5 switch. 

NOTE: This may be checked with the 1/8" recess on H-56616-1 monophone wrench. 

5. Formed springs shall be tensioned against the operating rollers with 
sufficient tension to hold the operating plunger in its upper position. 

6. The Type 32-A-14 handset without cord shall completely operate the 
cradle switch. 

D - TYPE 40 MONOPHONE: 

DA - Springs: 

1. The plungers shall be free from bind. 

2. The roller springs shall be tensioned against the rollers 125 grams 
minimum with the plungers out. 

NOTE: The spring tension shall be measured at the intersection of the 
curved spring tip and right ang~e form in the spring. Break 
springs shall be adjusted according to DA-5 and rest against 
lever springs when tension is measured. 

3. Break contact springs shall have minimum follow of .012". 

4. With plungers 1/8" above top of cradle, as mounted in the adjustment fixture, 
a, b, c, and d only, must be met. 

(a) There shall be perceptible deflection of the make spring. 

(b) The 1st break contacts shall be open .014" minimum. 

NOTE: The single break combination ''breaks" first. 
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( c) The 2nd break contacts shall be open • 006 to • OlO 11 • 

(d) There shall be perceptible play between the two buf'fer lever assems. 

5. Both contacts shall make or break at approximately the same time, 
(both contacts shall fall within limits specified in DA-4). 

6. The first break contacts shall open before second break contacts "break". 

7. All break contacts shall open before "make" contacts close. 

8. Make contact springs shall have minimum follow of .015 11 • 

9. With the 32-A-14 handset placed directly on both plungers, the lever spgs. 
shall f'ully operate. 

lO. The lever springs shall raise and hold at least one plunger in its extreme 
upward position. 

DB - Hook Latches: 

1. The hook switch shall meet all of the requirements in Sec. DA of A-892 
except nos. 4(a) and 8. These shall read as follows: 

2. 

"4(a) There shall not be more than perceptible clearance of the make 
spring." 
"8 Make contact springs shall have a minimum follow of .OlO"." 

The latch pivot shall be free of binds. The tension of the latch spring 
shall be sufficient to snap the latch securely into place, and to hold 
the associated plunger in its extreme upward position when the other 
plunger is depressed suddenly. The tension shall not be sufficient to 
interfere with normal operation of the plunger. 

With the plunger in the latched position; (a) the single "break" combin
ation shall open and have a minimum contact gap of .005". (b) the "break" 
of the "break-make" combination shall not have opened and shall percept
ibly follow as the plunger is further depressed before opening. 

E - TYPE 50 MONOPHONE: 

EA - General: 

1. To remove the base, the spanner nut surrounding the plunger of the switch 
must be removed, in addition to the two large screws in the face of the 
cover. If the m.onophone is equipped with a hook latch, two small screws 
in the latch plate must be removed so that the plate may be li~ed for 
access to the spanner nut. In checking adjustments the spanner nut (and 
all associated parts) should be reassembled to the switch hook bracket, 
without the cover. 

2. There shall be minimum perceptible, but not more than .006" side play in 
the roller lever arm. 

NOTE: Ears on switch frame may be bent, if necessary, to meet above 
requirements. 
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EB - Springs: 

1. The plunger shall be free from bind. 

2. The roller springs shall be tensioned against the rollers 100 grams 
minimum with the plunger out. 

NOTE: The spring tension shall be measured at the end of the curved 
spring tip. Break springs shall be adjusted according to EB-3 
and EB-4 and rest against lever springs when tension is measured. 

3. Break contact springs shall have minimum follow of .012". 

4. With the plunger 1/ 8" above top of cradle: 

{a) There shall have been just perceptible deflection of the make 
contact spring. 

(b) The lst break contacts shall be open .018" minimum. 

NOTE: Contour of tips of springs may be modified, if necessary, to meet 
above adjustment. 

5. Both contacts shall make or break at approximately the same time. (Both 
contacts shall fall within limits specified in EB-4). 

6. 

7. 

8. 

9. 

10. 

ll. 

The first break contacts shall open before second break contacts "break". 

Th.ere shall be a minimum "make" contact separation of .005 11 at the instant 
the 2nd break contacts are just ready to break. 

Make contact springs shall have minimum follow of .015". 

With the 32-A-14 handset without cord, or handset of same weight (14.5 oz.) 
pl~ced directly on plunger, the lever springs shall fully operate. 

The lever springs shall raise and hold the plunger in its extreme upward 
position. 

The Type 41 handset shall fully operate the monophone switch when the 
handset is slowly allowed to slide into the cradle. 

EC - Eook Latches: 

1. 

2. 

3. 

The hook switch shall meet all the requirements in Sec. E of A-892 which 
apply. 

The latch pivot shall be free of binds. The tension of the latch spring 
shall be sufficient to snap the latch securely into place but not suffi
cient to interfere with the normal operation of the plunger. 

With the plunger in the latched position; (a) the single "break" combina
tion shall open and have a minimum contact gap of .005". (b) the "break" 
of the "break-make" combination shall not have opened and shall perceptibly 
follow as the plunger is further depressed before opening. 
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l. The switch hook shall have a minimum vertical movement of l/2" measured 
at the top of the switch hook. 

2. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

3. With the handset on the switch hook, the switch hook springs shall be 
approximately straight and parallel. 

4. The switch hook buffer shall strike the first lever spring approximately 
in the center of the spring. 

5. Unless otherwise stated on the assembly drawing, the springs, of the 
Type 43 monophone, shall be tensioned so that the switch hook will operate 
fully when a 32-A-14 handset without cord, or a handset of the same weight 
(410 grams) is placed slowly on the switch hook. The above shall apply to 
the Type 83 monophone with the exception that a colored Type 81 handset 
with cord, or a handset of the same weight (314 grams) shall be used. 

6. Contact separation between open contacts shall be not less than .010". 

7. As the switch hook operates or restores, make or break contact springs 
shall follow not less than .015 11 , measured at the contacts. 

8. With the handset off the hook there shall be least perceptible clearance 
between the first lever spring and the bushing on the second lever spring. 

9. With the handset off the switch hook, there shall be a minimum clearance 
of l/16" (as judged visually) between the first lever spring and the 
switch hook buffer. 

10. Both contacts of the same spring shall make or break at approximately the 
same time. 

ll. With the break contacts of the break-make combination just closed, there 
shall be at least perceptible clearance between the first break contacts. 

12. All break contacts shall open before make contacts close. 

G - TYPE 44 MONOPHONE: 

l. The switch hook spring shall hold the switch hook firmly in its uppermost 
position. 

2. With the handset on the switch hook, the switch hook springs shall be 
approximately straight and parallel, except the end of the mainspring which 
shall be bent to form an angle as shown on the associated assembly drawing. 

3. The switch hook buffer shall strike the first lever spring approximately 
in the center of the spring. 

4. With the handset off the switch hook there shall be approximately l/16" 
clearance (as judged visually) between the first lever spring and the 
switch hook buffer. 
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5. Unless otherwise specified on the assembly drawing, the springs shall be 
tensioned so that the switcbhook will be f'llll;y operated when a 32-A-14 
handset without cord, or a handset of same ve1ght (14.5 oz.), is placed 
slowly on the switcbhook. 

6. Contact separation between open contacts sl:a11 be not less than .010". 
I 7. As the switcbhook operates or restores, ma.lee or break contact springs, 

except as noted in G-8 and G-9, shall have a. "follow" of not less than 
.015", measured at the contacts. 

8. The heavy #1 spring of a five spring break~e-ma.ke combination shall 
have a "follow" of not less than .Ol2" as the switcbhook operates or 
restores. 

9. With the handset on the switchhook, the #2 spring of a five spring 
break-make-make combination shall follow Illtnimum. .010" as the #3 
spring is deflected away from it by hand. 

10. AD. break contacts shall open before make ®ntacts close. 'lb.is require
ment does not apply to the break contacts Of a make-before-break com
bination. 

ll. Bottom end of bracket must rest solidly agilinst the cover. 

H - TYPE 60 MAGNETO WALL.MONOPHONE 

HA - Springs: 

1. The switcbhook spring shall hold the switcllhook firmly in its upper-most 
position. (If a hook-latch is used, unlatoh it for this test). 

2. With the handset on the switchhook, the switcbhook springs shall be 
approximately straight and parallel, except the end of the main spring 
which shall be bent to form an angle as shown on associated assembly 
drawing. 

3. The switchhook buffer shall strike the main spring approximately at the 
center of the spring. 

4. With the handset off the switcbhook, there shall be 1/16" clearance 
(judged visually) between the formed lever spring and the swi tcbhook 
buffer. (If a hook-latch is used, unlatch it for this test). 

5. The switcbhook must operate fully when a 14.5 oz. handset (such as 
32-A-14, less cord) is placed slowly on the switcbhook. 

6. Contact separation between open contacts shall be not less than .010" 
except when the hook-latch is latched the contact separation between the 
#1 and #2 spring contacts must be not less than .005". 

7. With the hook-latch unlatched, or if no hook-latch is used, all contacts 
are to have a follow of • 015" minimum measured at the contacts. When the 
hook-latch is latched, the number three spring must have a perceptible 
follow as springs 3 and 4 make a break contact. 
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8. Both contacts shall make or break at approximately the same time. Both 
contacts must meet the limits of Section HA. 

9. Bottom end of bracket must rest solidly against the cover. 

BB - Hook-Latch: 

l. If a hook-latch is specified, check to see that it works freely and has 
no bind. 

J - LUBRICATION: (All Types of Monophone Switch Hooks) 

l. A drop of spindle oil (see Specification 523l) shall be applied as 
follows: 

(a) To all pin bearings. 

(b) To all bone hard fiber bushings. 

NOTE: 

A drop of oil shall be considered to be the a.mount release f'rom a 
piece of No. 22 B & S gauge, bare tinned copper wire after it has 
been dipped l/2" into the lubricant and quickly withdrawn. 

CEW: REVISED BY: 
RETYPED BY: 
RETYPED BY: 

FEW:JS, RBK:EMJ1 HNI:JFM, ENI:CW, JRS:VC, LWD:HZ, RLH:AD 
AD, REVISED BY: LWD:HZ, HHO:AT, DS:ek 
DC 
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ST.AND.ARD .ADJUS'IMENT 
FOR 

,!!!14 A.O. & D.c. RINGE.lIB & BUZZERS 

l. This apparatus shall meet all requirements ot .A-100 Which are applicable. 

2. s.L. 20 cycle ringers used in the 32.&l.4 telephones shall meet the requirements 
ot .A-900 
60 cycle ringers used in the 32.ll.4 telephone or independently shall meet the 
requiranents ot A-904 
Ringers used in 1he 2"""6 inter-com. telephones shall meet the requj_rements 
ot J.-903 

B - A.C.BUZZEBS 

1. The armature reed shall be tensioned so that 175 grams minimum, 225 grans 
maximum measured oppoaite the core is required to operate the arrneture :t'ully. 

2. The normal armeture core gap ehall be .008" minimum, .015" maximum, measured 
at the closest point. 

3. The reed shall nonnally ~est against the stop screw With 25 grams minimum, 
60 grams maximum pressure. 

C - D.C.BUZZBRS 

1. The armature reed shall be tensioned so that 75 grams aiaimm 200 grams 
mas:imum, measure& at the end or the armature ia required to operate the 
armature 1'ully. 

2. 'lbe normal armature core gap snall be .008" miaimml, .018" maximum. 

3. Contact pressure shell be 30 grams minimUll, 05 grems maximum measured at 
the tip of the reed spring. 

4. Operated gap with the armature operated electrically shall be perceptible 
mininrum, .002" maximum as gauged visually. 

D - A.C.RINGERS (60CYCLE) 

1. The armature reed shall be tensioned away from the coil so that minjmUlill 40, 
maximum 55 grams is required at the clapper end of the a:nnature to cause 
the ennatu:re to strike the core. 

2. With the beck stop spring fonned so that its tip is 3/16" ± 1/32" from the 
armature, the back stop screw shall be set to give an armature core gap ot 
.008" minimum, .016" ma:z:im1111. 

@·. ~ ' AUTOMATIC EUCTRICCOMP .. Y ~ Dk I CHK. 
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3. With the armature held down so that it strikes at least one point 
of the core, the gong-clapper shall be perceptible minim.um, .010 11 

maximum. 

4. The ringers shall give a clear ring on the voltage shown for the 
suffix on print D-56355. 

E - D. C. RINGERS: 

l. 

2. 

CEVl:AK 
RETYP~D 
AD 
FEH:RMG 
RGO:SS 

The normal armature core gap shall be minimum .012 11 , maximum .02111 • 

The normal contact pressure shall be minimum 6o grams, maximum 85 grams. 

With the armature electrically operated, there shall be just perceptible 
contact gap. 

The gap between the clapper and the gong shall be set to give best 
operation on the voltage shown for each suffix on drawing D-56356. 

oy. •-'"·. 
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STANDARD ADJUSTMENT 
FOR 

32Al4 A. C. & D. C. RINGERS & BUZZERS 

ISSUE:lr 
DATE: 2-15-61 
APPROVALS:d.8-«· 

~"""' ~H 2.·n·t.f 

!===================================::::::::================~ 
A - GENERAL: 

L Tb.is apparatus shall meet all requirements of A-100 which are applicable. 

2. S.L. 20 cycle ringers used in the 32Al.4 telephones shA.11. meet the 
requirements of A-900. 
60 cycle ringers used in the 32Al4 telephone or independently shall meet 
the requirements of A-904. 
Ringers used in the 2-6 inter-com. telephones shall meet the requirements 
of A-903. 

B - A.C. BUZZERS: 

l. The armature reed shall be tensioned so that 175 grams minimum, 225 grams 
maximum measured opposite the core is required to operate the armature 
f'ully. 

2. The norm.al armature core gap shall be .00811 minimum, .01511 maximum, 
measured at the closest point. 

3. The reed shall norm.ally rest against the stop screw with 25 grams minimum, 
60 grams maximum pressure. 

C - D.C. BUZZERS: 

l. The armature reed shall be tensioned so that 75 grams mini.mum, 200 grams 
maximum, measured at the end of the armature is required to operate the 
armature f'ully. 

2. The norm.al armature core gap shall be .00811 minimum, .01811 maximum. 

3. Contact pressure shall be 30 grams minimum, 85 grams maximum measured at 
the tip of the reed spring. 

4. Operated gap with the armature operated electrically shall be perceptible 
minimum, .00211 maximum as gauged visually. 

D - A.C. RINGERS (60 CYCLE): 

l. The armature reed shall be tensioned away from the coil so that minimum 4o, 
maximum 55 grams is required at the clapper end of the armature to cause 
the armature to strike the core. 

2. With the back stop spring formed so that its tip is 3/16 11 ± 1/32" from the 
armature, the back stop screw shall be set to give an armature core gap of 
.00811 minimum, .01611 maximum. 
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3. With the armature held down so that it strikes at least one point of the core, 
the gong-clapper shall be perceptible minimum, • 01011 maximum-

4. The ringers shall give a clear ring on the voltage shown for the suffix on 
print D-56355. 

E - D.C. RINGERS: 

l. The normal armature core gap shall be minimum • 012", maximum • 02111 • 

2. The normal contact pressure shall be minimum 60 grams, maximum 85 grams. 

3. With the armature electrically operated, there shall be just perceptible 
contact gap. 

4. The gap between the clapper and the gong shall be set to give best operation 
on the voltage shown for each suffix on drawing D-56356. 

CEW:AK 
RETYPED BY: 
AD 
FEH:RMG 
RGO:SS 
RETYPED BY :mvr 
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ISSUE: H4 

STANDARD ADJUSTMENT 
FOR 

TYPE 80 HOOKSWITCH 

INTROOOC'l'ION 

The .following adjustment applies only to the hookswitch ot the Type 80 monophone. 
Dials and ringers are to be adjusted according to their own specitied adjustments. 

The hookswitch consists or a base, bracket, lever assembly, spring pile-up, and 
restoring spring. The hookswitch is operated by the plungers which are mounted 
in the shell, separate .from the switch. The purpose of the hookswitch is to 
trans.fer the telephone circuit .from the ringing position to the talking position 
when the handset is removed from the cradle. 

ROUTINE INSPECTION 

The following procedure should be used .for routine inspect.ion ot the hookswitch. 
In the event that re-adjustment or the hookswitch is neceasaey, reter to the 
section on "Speciric Requirements". 

With the moncphone canpletely assembled: 
Check the plunger .for play and bind. (Sec. Gl) 
Check the "making" o.f the ringing circuit. (Sec. G2) 
Remove the monophone shell. 
Check the hookswitch lever tor binds. 
Check the'ttead center" position or the hookswitch. (Sec. B2) 
Check the make and break contact pressures by observing the .follow ot 

the make and break springs as the switch is operated. (Sec. C) 
Check the contact gaps at the periods of operation described in Sec. c. 
Check the operation or thl:' restoring spring. (Sec. E) 

It the monophone is equipped with a hooklatch: 

A-GENERAL: 

Check the latch .for binds. 
Check spring pressure and contact gaps as described in Sec. D. 
Lubricate the switch mechaniBlll. per section F. 
Replace the shell on the monophone, and check complete operation or 

hookswitch with handset. 

SPECIFIC REQUmEMEmS 

1. Parts shall meet the general requirements specified in A-100 which are 
applicable. 

B-HOOKSWITCH LEVER: 

1. Prior to adjusting the hookswitch springs, the hookswitch stopping ann 
shall be adjusted so that in the talk position the height o.f the plunger 
arm is 2.180 ± .010"; measured trom the plane on which the hookawitch 
base is mounted. 

AUTOMATIC ELECTRIC COMPANY 

CHICAGO, U.S.A. 

ci DR. I CHIC. 

~1------.--,----~,-----..-P-AG._E __ l•o•r--4--~ A-929 

TCI Library  www.telephonecollectors.info



2. ~en the plunger arm is displaced below ita dead center position, it 
shall remain in that position due to the force ot the coil spring onlJ" 1 

and shall not restore to the talk position until it is brought paat the 
dead center position b7 hand. 

C:SPRINGS: 

BQ!:!: For purposes ot definition break springs are •closed" with the 
bookswitch in the "ring" position and make springs are closed 
with the hookswitch in the talk position. 

l. Twin contacts of a spring canbination shall make or break within .002" 
ot each other; as gauged 'Yiswally. 

2. With the cover latch spring straigh\, the hole closing spring •hall be 
tensioned to just detlect the cover latch spring with the lever butter 

raised completely. 

). With the lever but.fer raind completel.J"; 

(a) The cover latch spring shall have sufficient downward preasure to 
hold the cover firmly against the bracket. ' 

(b) The hole closing spring shall lie tl.at against the under aide ot the 
cover in the area ot the butter hole. 

4. (a) 'ftle break spring ot the break-make combination (or combinations) 
should follow a minimUJI or .015" when the tension or its lever spring 
is removed from it. 

(b) The lever spring o.f the break-make combination should follow a minimum 
of .()(!'/" when the tension of the lever spring of the make combination 
is removed from it. 

!Q'.!!: For field use this af justment should be considered met if; 

l. The total lever spring pressure against the back contact 
spring is 50 grams minimum, measured on the top lever spring 
just at the outer side of the butter. 

2. The lever spring of the make canbination baa a nrlninwn ot 
15 grams tension against the lever spring of the break make 
combination as measured at the outer side o.f the butter when 
the lever bu.f fer is completely raised from the pileup. 

3. On 8 spring pileup1, the lever spring pressure againet its back 
contact spring is 40 grams minimum. 

;. (a) With the hookswitch in the ring position, there shall be a llin1mulll 
or .005" clearance, as gauged visua.117, between the hole cloeing 
spring and the ti!'St butter. 

(b) With the hookswitch in either the talk or ring position, there shall 
be a clearance o.f .010" minimum between springs not designated to 
-· ,,_ ..... + .. ..+, -
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6. Where tlN break-make cmbination• are UHd (D-7.35.328-!), there •hall be 
perce~ible clearance bet.we the butter ot the leyer •pring ot the ••cond 
combination and the adjacent. l.ner •pring with t.be hooknitch leTer rahed 
cmplet•l.J• 

7. At the tim the break cont.act.• jut. open there •hall be a ainima at 
.008•, u gauged rl•ual.17, bet.we t.he l.ner •pring and the uke apring 
of the break-uke cCllbination. 

8 • .At the tiM the ute •prinp ot t.b• break-ute •ml>matiou jut olo•, 
there 8hall be a m1njwm ot .OJ.211 clearance, u gaged. T1nal.17, bet.wen 
the cont.act.• ot th• ••cond Blake ccmbinat.ioa. 

9. There 8hall be & w1n1mm follow at .015•, U gauged Tinall7, in the 
uke •pring of the indiTidual uke cOllbination with the hoakaitoh mer 

in the•talk•poaitiGt 

10. Aln111aJ7 •pl"ing• tor the Grounding pub butt.en: 

(a) Wit.h t.he •top &I'll ot the hoaknitch againat it.• atop (nit.oh· 
in the talk pc19it1-m) the •ild ot the uke •pring shall be 
25/64.• ± 1/32• frca the 81ll"lace of t.he flat piece which cODMct• 
the two pl.UD•r aru. 

(b) 'ftle atop •pring •hall be adjuted •o that in the uneperatecl 
position the cent.act separation of the armature ad uk• 
•prinp will be appruimatle7 1/.32•. 

(c) !he lenr •pr1Ag teuim agaiut the •top spring •h&ll be 
40 ! 10 gr-., •uured at. a point in fret ot the butter. 

!QI!.: Scm. ••d plq will be allased with the paah butt.on in the 
unoperated poeiU.. 
!here •hall 'M approx1-te17 1/32• emtact. follow, gauged 
TUuailJe 

D-HOOKLATCH: 

1. When the hooklatch u ued tlw latch leTer 8hall operate treel.7. With 
the hooknit.ch lner in the lat.cmd po•it.icn, the latch lner shall 
rest against the Tertical •topping •U"face on the hoak•itch bracket. 

2. In the latched poeitim, the ub •prinp ot the break-make ccmbinatiOll8 
shall hue a lliD1llua ot .010• follow, u gauged Tiauall.J. 

3. ID the latched poaition, there •hall be a w1n11N111 ot .005• ••paration 
between the cmtact. ot the iDdiTidllal llake cCllbination, u gauged 
'Yi.au~. 

E-RESTORING SPRING: 

1. In the talk poaiticm, the hooknitch •pring •hall caue the hooknitch 
lever to re•t ~ apt.on it. .top. 

I ... I Ollt. 
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2. !he tenaim isl tbe retJtoring aprJ.nc 1a t.e be aclJ.W b7 bending t.he am 
OD the boobld.toh brunt •o t.hat t.be lenr rill aot ••fleet fl'ml the 
t.alk po111t1cm •• 125 ~ are applied t.o the hociknit.ch lner at. ti. 
point. it cantut.• the pl•ger, b1lt will defiect when 160 er- are 
applle4. 

F-LYBRICATIC!: 

Jm11 !9 1Dnre J>l'OPR lubricat.ia, the \era •DIP• W1ll be uaed u a pi.de. 
Te ebt.dn am tlJ>IP• at lubricant. dip a #4 artiat•• Sable Rigger 
bruh iato the 111bl"k1nt. U.ut 318• then 111.pe the bl'allh gentl1' 
agaiut. the •icle ot the ocntaiaer t.o rmon the drop wbioh toim 
at. t.he _. et t.he briAl.8•. 

l. Brah OM di> ot lubricant. (lpeo 5684) around \be hodtllld.tch ln•r 
bearing pin on each encl where it PM••• t.hrou&h the mer, th• 11on 
tbl ln•r ..., trca the flo- and the lwer. 

2. lhen a hOtlkl.at.ch 1a _.. bru?L om tip at lubrlunt. (Spee.5684) bet.wen 
t.he lleld ot t.bll bearila& •cNW a tbll boaklat.cb 8H Mt.nm the hooklat.ch 
and t.be t~. 

G-DSPICU<J: 

l. With t.he •hell properl.J aoant.ed cm t.he b ... , and the halld.Mt n.oTed 
trm the oNdle, there ahall be l/6'..• wtn1••, l/16• •xt-, Y•rt.1cal. 
plq 1A the pl.anger•. It t.hi.8 cOQdit.icn 1a not. met, check adjutaeat. Bl. 

2. With t.h• •hell preperl.J aount.ed OD t.he bue, and the pl.uag9ra 1/8• aboH 
the bott.• ot the cradle, t.lw ringer •ball operate when emrgj.sed. Thia 
teat.un 1a 1oremecl bf adJ...t.mw Bl ad cs. 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

2-WIBE lNTERRUPTER MACHINE 
CIRCUIT H-32880 

l. The interrupter machine shall meet the general requirements specified 
in A-100 which are applicable. 

B - IMPULSE SPRINGS: 

l. '!he space bet•en the impulse spring CIXltacts when the springs are not 
making C1X1tact shall be approximately equal to the space between the 
contact spring and the cam spring when the springs are making contact. 

C - IMPULSE SHORTING SPRINGS: 

1. The minimum contact separation of the impulse shorting springs shall 
be .010". 

2. The space between the ccmtact spring and the cam spring when the springs 
are making contact shall not be less than .010•. 

3. The cam shall be set so that nine full lenglih interruptions are delivered 
by the. impulse springs while the impulse shorting springs are not· making 
contact. 

(a) With the impulse shorting contacts just opened the impulse contacts 
shall be closed, but, shall open when the impulse cam has traveled 
approximately l]Sn measured on the pe'riphery of the cam. 

(b) Atter the ninth break the impulse contact shall make before the 
impulse shorting contacts make. 

D - TRIP SPRINGS: 

1. The minimum contact separation ot the trip springs shall be .01on. 

2. 1be space between the CIXltact spring and the cam. spring when the springs 
are making contact shall not be less than .01on. 

3. '!he cam. shall be set so that the trip springs open just before the impulse 
shorting springs open. 

E - TURN KEY SPRINGS: 

1. The minimum contact separation tor the tum key springB shall be ,010". 

2. The turn key springs shall have perceptible follow when making or breaking 
contact. 

AUTOMATIC ELECTRIC COMPANY ~1---...-----.~---t-ulll""n .. ~~ .. '~"~""··~-t 
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F - SPEED: 

1. The machine shall deliver at least 13-2/3 impulses but not more than 
14-1/3 impulses per second when operated at a voltage ot 48-1/2 and 
50 volts inclusive. 

G - RELAYS: 

1. The interrupter machine relay shall meet the requirements given in A-llO. 

2. The interrupter machine relay shall be adjusted in accordance with the 
associated individual relay adjustment sheet. 

H - CCllTROL KEYS: 

1. Loop Key: 

A. Spring Ill shall hold the push button firmly in place. 

B. There shall be a follow of not less than l/'J2." when springs 2 and 3, 
and springs 3 and 4 make or break contact. 

c. The canbined tension of springs 1, 3 and 5 shall be at least 500 
grams, but not more than 1000 grams just as the springs break contact. 

D. With the keys fully operated there shall be a .minimum contact 
separation of .030n between springs 2 and 3 and between 4 and s. 

2. Shunt Key: 

A. Springs 1 and 2 shall hold the push button fimly in place. 

B. There shall be a contact separation of at least .010• but not more 
than .035n between springs 2 and 3. 

c. There shall be a follow of not less than 1/32" when springs 4 and 
S make or break contact. 

D. The canbined tension of springs 1, 2 and 5 shall be at least 500 grams 
but not more than 1000 grams just as the springs break contact. 

E. With the key fully operated there shall be a minimum contact separation 
of .03011 between springs 4 and 5. 

3. ~lease Kez: 

A. Springs l and 2 shall hold the push button firmly in place. 

B. There shall be a follow ot not less than 1/3211 when springs 3 and 4 
make or break contact. 

AUTOMATIC ELECTRIC COMPANY d IJR. I Ct11\. 
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c. The cQDbined tension ot springs 1, 2 and 4 shall be at least 500 
grams but not more than 1000 grams. 

D. With the key fully operated there shall be a miniJmun contact 
separation ot .0.30• between springs 3 and 4. 

I - WBRICATICJh 

1. The spring assembly bearings shall be oiled with spindle oil (Spec. 5231). 

2. The oil level in the reducti&n gear case shall be kept to approximately 
1/8• tran the top ot the oil tilling hole with Blended lubricating oil. 
(Spec. 5684). 

J - Jl)TQR: 

1. The condition o! the bearings shall be such as to allow the motor to 
operate satistactoril.y under all conditions of normal load. It require
ments 2, 7 and 8 below are met the bearings shall be considered to be in 
a satistactory condition. 

2. 'l'he rotating elements shall turn freely in their bearings. Gauge by feel. 

3. Tbe distance tran the end ot the brush holder (adJacent to the C1E1D1Utator) 
to the commutator shall be minimum 1/32", maxinnm 3/16•. Gauge by eye. 

4. When new, the lengt,hs ot the brushes outside ot the 1tpring shall be 
minimum 5/8•. During actual se:rYice the length ot the brushes outside 
ot the spring shall be minimum 3/8•. Use a 6• steel scale • 

.5. Brushes shall be tree in their holders and shall tit so as to insure 
auccesstul commutation. 

6. The surfaces ot the commu·, 3.tor shall be clean and tree tran scores, pits 
or other detormations ot ·~e surface or structure save that caused bJ' 
normal wear. Gauge by e~. 

7. The no load motor speed at 48-1/2 to SO volts shall be minimum 840 R.P.M., 
mx1mum 952 R.P.M. Use speed indicator. 

NOTE: - (a) Tbe machine shall be allowed to run a autticient length ot 
time to obtain practically a constant speed before a check 
of the speed is made. Tbis will usually be tram 30 to 4.5 
minutes starting with the motor cold. 

{b) Ro check need be made tor those requirements unless the 
motor is made accessible for other reasons or its performance 
indicates that such a check is advisable. 

8. Tb• noise and vibration ot the motor under any normal operating conditions 
shall not be excessive. Gauge by feel and ear. 
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FM·1377 

ISSUE NO. l 

TRACING:; 
WORN 

RETYPED 
8-24-54 
~-l'i 

1.C'.'~'lE: #6 

A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

2-WIRE mTERRUPTER MACHINE 
CIRCUIT H-32880 

1. The interrupter machine shall meet the general requirements specified 
in A-100 which are applicable. 

B - IMPULSE SPRINGS: 

1. The space between the impulse spr.lllg contacts when the springs are not 
making contact shall be approximately equal to the space between the 
contact spring and the cam spring when the springs are making contact. 

C - IMPULSE SHORTmG SPRINGS: 

1. The minimum contact separation of the impulse shorting springs shall 
be .010". 

2. The space between the contact spring and the cam spring when the springs 
are making contact shall not be less than .010". 

J. The cam shall be set so that nine full length interruptions are delivered 
by the impulse springs while the impulse shorting springs are not making 
contact. 

(a) With the impulse shorting contacts just opened the impulse contacts 
shall be closed, but shall open when the impulse cam has traveled 
approximately 1/811 measured on the periphery of the cam. 

(b) After the ninth break the impulse contact shall make before the 
impulse shorting cootacts make. 

D - TRIP SPRmGS: 

l. The minimum contact separation ot the trip springs shall be .010". 

2. The space between the contact spring and the cam spring when the springs 
are making contact shall not be less than .010". 

3. The cam shall be set so that the trip springs open just before the impulse 
shorting springs open. 

E - TURN KEY SPRINGS: 

1. The minimum contact separation tor the tum key springs shall be ,010". 

2. The turn key springs shall have perceptible follow when making or breaking 
contact. 

A-55165 
UR. I l,;t11\. 
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F - SPEED: 

1. The machine shall deliver at least l'}-2/J impulses but not more than 
14-1/3 impulses per second when operated at a voltage of 48-1/2 and 
50 volts inclusive. 

G - RELAYS: 

l. 'lhe interrupter machine relay shall meet the requirements given in A-llO. 

2. The interrupter machine relay shall be adjusted in accordance with the 
associated individual relay adjustment sheet. 

H - CCNTROL KEYS: 

1. Loop Key: 

A. Spring Ill shall hold the push button .f'i:rml.y in place. 

B. There shall be a follow of not less than l/'32" when springs 2 and J, 
and springs 3 and 4 make or break contact. 

c. The combined tension of springs 1, J and 5 shall be at least 500 
grams, but not more than 1000 grams just as the springs break contact. 

D. With the keys f'ully operated there shall be a minimum contact 
separation of .030n between springs 2 and 3 and between 4 and 5. 

2. Shunt Key: 

A. Springs 1 and 2 shall hold the push button firmly in place. 

B. There shall be a contact separation of at least .01011 but not more 
than .OJ5" between springs 2 and J. 

c. 'lhere shall be a follow of' not less than 1/32" when springs 4 and 
5 make or break coo tact. 

o. 'I'he canbined tension of' springs 1, 2 and 5 shall be at least 500 grams 
but not more than 1000 grams just as the springs break contact. 

E. With the key fully operated there shall be a minimum contact separation 
of' .030n between springs 4 and 5. 

J. Release Key: 

A. Springs 1 and 2 shall hold the push button firmly in place. 

B. 'I'here shall be a follow of not less than 1/32" when springs J and 4 
make or break contact. 

CHICAGO, U. S. A. A-55165 
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c. The combined tension of springs 1, 2 and 4 shall be at least 500 
grams but not more than 1000 grams. 

o. With the key fully operated there shall be a minimum contact 
separation of .030" between springs 3 and 4. 

I - LUBRICATICJJ: 

1. The spring assembly bearings shall be oiled with spindle oil (Spec. 5231). 

2. The oil level in the reduction gear case shall be kept to approximately 
1/8" from the top of the oil filling hole with Blended lubricating oil. 
(Spec. 5684) • 

J - MOTOR: 

1. The condition of the bearings shall be such as to allow the motor to 
operate satis!actorily under all conditions of normal load. I! require
ments 2, 7 and 8 below are met the bearings shall be considered to be in 
a satisfactory condition. 

2. The rotating elements shall turn freely in their bearings. Gauge by feel. 

3. The distance tran the end of the brush holder (adjacent to the cummutator) 
to the commutator shall be minim.um 1/32", maximum 3/16".. Gauge by eye. 

4. When new, the lengths of the brushes outside of the spring shall be 
minimum 5/Sn. During actual service the length of the brushes outside 
ot the spring shall be minimum 3/8". Use a 6• steel scale. 

5. Brushes shall be tree in their holders and shall fit so as to insure 
successful commutation. 

6. The surfaces of the canmutator shall be clean and free from scores, pits 
or other deformations of the surface or structure save that caused bf 
normal wear. Gauge by eye. 

7. The no load motor speed at 48-1/2 to 50 volts shall be minimum 840 R.P.M., 
maximum 952 R.P.M. Use speed indicator. 

fil>.!!: (a) '1'1e machine shall be allowed to run a sufficient length of 
time to obtain practically a constant speed before a check 
of the speed is made. This will usually be from 30 to 45 
minutes starting with the motor cold. 

(b) No check need be made tor those requirements unless the 
motor is made accessible for other reasons or its perfonnance 
indicates that such a check is advisable. 

8. '1'1e noise and vibration of the motor under any normal operating conditions 
shall not be excessive. Gauge by feel and ear. 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

RINGING CCNVERTER - D-55178-E 

1. The ringing converter shall meet all general requirements of A-100 which 
are applicable. 

B - ARMATURE AND MAOOTS: 
1. The magnets shall be set equidistant from both ends or the annature so that 

there is normally .03011 clearance between the armature and the magnets, 
unless otherwise specified on the switch adjustment sheet. Pll.18 or minus 
.00511 shall be allowed on the above requirements for inspection. 

2. The position or the armature weight shall be such as to caU8e the converter 
to operate at approximately 20 cycles on 50 :t 1 volts direct current. 

C - SPRING AND CONTACTS: 
1. The primary circuit springs of the converter shall rest against their 

associated stop springs with a pressure or minimwn 50, maximum 60 grams, 
unless otherwise specified. 
!!QI!: There shall be a clearance of minimum .015", maximum .06011, between 

the contacts and the associated stop springs. 

2. The magnet circuit spring or the converter shall rest against its top spring 
with a tension or minimum 30, maximum 40 grams, unless otherwise specified. 

J. Contacts shall not be out of alignment more than one-fifth of their diameter. 

4. Normal contact separation for the primary circuit springs shall be minimwn 
.01011 , maximum .02011, unless otherwise specified. 
(a) The above requirement may be varied to eliminate excessive sparking 

with the specified voltage output. 

5. Normal contact separation for the magnet circuit spring shall be .00511 
maximum, .00311 minimum, unless otherwise specified. 
(a) The above requirement may be varied to insure operation within the 

allowable voltage variation. 

6. During operation the spring and screw contacts shall strike so that the 
spring contact is apparently engaged by not less than half the contact 
surface of the ecrew contact. 
fill!!: After the converter is in service, the adjustment or the primary 

contacts should not be changed as long as they carry the load. 
Pitting of contacts does not reduce their efficiency if their rela
tion to each other is not changed. If necessary to readjU8t pitted 
primary contacts due to failure of the converter, they F~ould be 
replaced with new contacts. (Tungsten contacts are too hard to 
permit satisfactory dressing and new contacts are inexpensive). 

D - VOLTAGE REQUIREMENT: 
1. The output voltage, measured with a WESTCN Model 155, 0-150 volt scale 

voltmeter while the converter is operating at 20 cycles per second with 
50 :t 1 volts D. c. input, shall meet the following requirements: 

Transformer D-281839-B: min. lOOV. at no load, min. 65V. 
Transformer D-9559-A : min. lOOV. at no load, min. 65v. 

AUTOMATIC ELECTRIC COMPANY ci Off. l CHK. 
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STANDARD ADJUSTMENT 
FOR 

RilfGim COIVJ5R'l'.l5R - D-55178-B 

A - CJlllBRAL: 

ISSUE: #6 
DA TE: 3-28-62 '1 
APPROVALS: C1Jh 'l·'ll-~2. .a 

l.. The ringing converter shall meet all general. requirements ot A-100 which 
are appl.1cab1e. 

B - AmlATURB AID MAGRITS: 

1. Tbe magnets shall. be set equidistant from both ends of the armature so 
that there is no~ .030" cl.earance between the armature and the 
magnets, un1ess otherwise Sl.IE!Cified on the svitch adjustment sheet. Pius 
or mimis . 005" shall be al.lowed on the above requirements tor inspection. 

2. The poai tion of the armature weight sbal.1 be such as to cause the 
converter to operate at approximately 20 eyc1es on 50 ± l. vo1ts direct 
current. 

-.llr"""liii:"': "":lltJrz--1 C - SPRDG AID COITACTS: 

1. The primary circuit springs of the converter shall. rest against their 
associated stop springs with a pressure of min1nm 50, maxfmnm 6o grams, 
unl.ess otherwise specified. 

IUrE: There sbal.1 be a c1earance of m1n1nnnn .015", max1mnm .o6o", 
between the contacts and the associated stop springs. 

2. The magnet circuit spring ot the converter sbal.1 rest against its iltop 
spring with a tension ot m:lnfnnnn 30, Jll.8.Xfnnnn 4o grams, un1ess otherwise 
specified. 

3. Contacts sbal.1 not be out ot al.igoment more than one-fifth ot their 
diameter. 

4. Normal contact separation tor the primary circuit springs sbal.1 be 
minfnnnn • Ol.O", ma,x1nnun • 020", unJ.ess otherwise specified. 

(a) The above requirement may be varied to e11minate excessive sparking 
with tbe specified vo1tage output. 

5. Nom.al. contact separation tor the magnet circuit spring sbal.1 be . 005" 
maximum, • 003" minimum., unJ.ess otherwise .specitied. 

(a) The above requirement may be varied to insure operation within the 
al.l.owabl..e vo1tage variation. 
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6. During operation the spring and screw contacts shall. strike so that the 
spring contact is app&.:Nn~ engaged by not l.ess than halt the contact 
surf'ace of the screw contact. 

BO!'E: After the converter is in service, the adjustment of the primary 
contacts should not be changed as long as they carry the load. 
Pitting of contacts does not reduce their efficiency if their 
relation to each other is not changed. If necessary to readjust 
pitted primary contacts due to failure of' the converter, they 
should be replaced Y1 th nev contacts. (Tungsten contacts are too 
hard to pe:rm:it satisfactory dressing and nev contacts are 
inexpensive. ) 

D - VOLTACIB RBQUIRBMBBT: 

1. !Die output vo1tage, JEasured Yith a WBSTm Model 155, 0-150 volt scal.e 
voltmeter while the converter is operating at 20 cycles per second Yith 
50 :t 1 volts D.C. input, shall. JEet the fol.lov:l.ng requirements: 

Transf'orEr D-281839-B: min. lOOV. at no load, min. 65V. at 150 ma. 
Transformer D-9559..:.A : min. lOOV. at no load, min. 65V. at 200 ma. 
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A. - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

ROTARY CAM INTERRUPrER 
D-55200 

1. The interrupter shall meet the general requiremBnts specified in .A-100 
which are applicable. 

2. The armature stop and ratchet· spring shall always be loosened before making 
adjustments to meet requirement B. 

B - PAWL STOP: 

l. The pawl atop shall have its ccntacting edge resting squarely en the side 
of the pawl. 

C - ABMATURE STOP: 

l. After requirement B has been met, the armature atop shall be set to relieve 
the pressure of the pawl againat the pawl atop. 

2. The armature stop shall allow minimum .01011, max'n1m .020• pl~ in the cam. 
assembly when the armature is against the atop and is engaging ~ ratchet 
tooth. 

D - RATCHET SPRING: 

1. The tip of the ratchet spring shall clear the radial surface of each ratchet 
tooth with the armature against the armature atop. 

(a) The above clearance shall not exceed .004•. 
2. With the armature against the armature stop, the ratchet spring shall rest 

against the ratchet tooth with mini.mm 50 grams, maxi nim 125. grams pressure 
measured 1/4" from the tip of the spring. 

E - ARMATURE: 

l. The armature shall not bind on the heel piece. 

2. The pawl shall clear the switch frame. 

3. The tip of the pawl shall rest against the ratchet with minin1m SO, 
maxi n1m 150 grams when the armature is operated. 

4. The driving spring bracket shall hold the armature stroke adjusting •«;raw 
securely in place. 

5. The stroke adjusting screw shall be set so the pawl. just drope in on the 
next tooth without binding on the tip oi' the tooth when there is .001511 
between the screw and coil core and does not drop in with .002n between the 
screw and coil core on at least one tooth. 

(a) The above conditions shall be determined by moving the pawl tram one 
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tooth to the other by hand, with the magnet energized on ,0 volts 
direct. 

F - CAM ASSEMBLY: 

1. The cam assembly shall tum freely on its bearings. 

2. The assembly line up holes in the cams shall be in alignment. 

G - C.All SPRINGS: 

1. Contact separation shall be minimum .010" in opera~ed or normal position. 

2. Make or break contact springs shall follow thru a distance of minimum .01511. 

3. With the first contact lever spring resting on its back contact, there shall 
be at least a perceptible clearance between its bushing and the main 
operating spring. 

4. On break-make spring combinations the back contact spring shall break 
contact before the front contact spring makes contact. 

5. The main operating spring shall be tensioned against the cam with a 
maximum of 25 grams pressure. 

H - LUBRICATICJl: 

1. A drop of spindle oil (see Specification 5231) shall be applied to each 
ot the following parts: 

NOTE: A drop of oil shall be considered to be the amount released from 
a piece of number 22 B & S gauge, bare tinned copper wire after it 
has been dipped 1/211 into the lubricant and quickly withdrawn. 

(a) Wiper assembly bearings. 
(b) Cam surfaces (all excess oil wiped off). 

2. A dip of switch lubricant (see Specification 5232) shall be applied to 
the fallowing: 

(a) Ratchet teeth. 

NOTE: A dip of oil shall be considered to be the amount retained in a #3 
Red Sable brush after being dipped in the lubricant to a depth of 
3/8" and then scraped on the edge of the container to remove surplus 
oil. There should not be sufficient lubricant adhering to the brush 
to fonn a drop at the end of the bristles. 

J. Excessive oil shall not be allowed to remain on any surface. 

J - OPERATIC!l: 

1. Unless otherwise specified a1 the switch adjustment sheet, the tension of 
the armature driving spring shall pennit the armature to operate or fail 
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to operate in accordance with the following values: 

Resist. at 50v. current 
Adjust Test Adjust Test 

Operate 9!t n BS n .255 .270 
Non-Operate 10; 0 115 0 .24o .230 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

ROTARY CAM INTERRUPTER 
D-55200 

1. The interrupter shall meet the general requirements specified in A-100 
which are applicable. 

2. The armature stop and ratchet spring shall always be loosened before making 
adjustments to meet requirement B. 

B - PAWL STOP: 

1. The pawl stop shall have its contacting edge resting squarely on the side 
of the pawl. 

C - ARMATURE STOP: 

1. After requirement B has been met, the armature stop shall be set to relieve 
the pressure of the pawl against the pawl stop. 

2. The armature stop shall allow min.imum .01011, maximum .02011 play in the cam 
assembly when the armature is against the stop and is engaging any ratchet 
tooth. 

D - RATCHET SPRING: 

1. The tip of the ratchet spring shall clear the radial surface of each ratchet 
tooth with the armature against the armature stop. 

(a) The above clearance shall not exceed .00411. 

2. With the armature against the armature stop, the ratchet spring shall rest 
against the ratchet tooth with minimum 50 grams, maximum 125 grams pressure 
measured 1/4 11 from the tip of the spring. · 

E - ARMATURE: 

1. The armature shall not bind on the heel piece. 

2. The pawl shall clear the switch frame. 

J. The tip of the pawl shall rest against the ratchet with minimum 50, 
maxinn1m 150 grams when the armature is operated. 

4. The driving spring bracket shall hold the armature stroke adjusting screw 
securely in place. 

5. The stroke adjusting screw shall be set so the pawl just drops in on the 
next tooth without binding on the tip of the tooth when there is .001511 
between the screw and coil core and does not drop in with .00211 between the 
screw and coil core on at least one tooth. 

(a) The above conditions shall be determined by moving the pawl from one 
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tooth to the other by hand, with the magnet energized on 46 volts 
direct. 

F - CAM ASSEMBLY: 

1. The cam assembly shall turn freely on its bearings. 

2. The assembly line up holes in the cams shall be in alignment. 

G - CAM SPRINGS: 

1. Contact separation shall be minimum .010" in operated or nonnal position. 

2. Make or break contact springs shall follow thru a distance of mini.mum .01511. 

3. With the first contact lever spring resting on its back contact, there shall 
be at least a perceptible clea~ance between its bushing and the main 
operating spring. 

4. On break-make spring combinations the back contact spring shall break 
contact before the front contact spring makes contact. 

5. The ma}.n operating spring shall be tensioned against the cam with a 
maximum of 25 grams pressure. 

H - LUBRICATION: 

1. A drop of spindle oil (see Specification 5231) shall be applied to each 
of the following parts: 

NOTE: A drop of oil shall be considered to be the amount released from 
a piece of number 22 B & S gauge, bare tinned copper wire after it 
has been dipped 1/211 into the lubricant and quickly withdrawn. 

(a) Wiper assembly bearings. 
(b) Cam surfaces (all excess oil wiped off). 

2. A dip of switch lubricant (see Specification 5232) shall be applied to 
the following: 

(a) Ratchet teeth. 

NOTE: A dip of oil shall be considered to be the amount retained in a #3 
Red Sable brush after being dipped in the lubricant to a depth of 
3/811 and then scraped on the edge of the container to remove surplus 
oil. There should not be sufficient lubricant adhering to the brush 
to fonn a drop at the end of the bristles. 

3. Excessive oil shall not be allowed to remain on any surface. 

J - OPERATICN: 

1. Unless otherwise specified on the switch adjustment sheet, the tension of 
the armature driving spring shall permit the armature to operate or fail 
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to operate in accordance with the following values: 

Resistance Current 
Adjust Test Adjust Test 

Operate 800 700 .256 .271 
Non-Operate 900 1000 .242 .230 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

HOTAKI CAM INTERRUPT.ER 
D-55200 

1. The interrupter shall J11Bet the general require..nta specified in A-100 
which are applicable. 

2. The armature atop and ratchet· spring shall al~a be loosened before making 
adjustments to meet requirement B. 

B - PAWL STOP: 

l. The pawl atop shall have its ccntacting edge resting aquareq en the side 
ot the pawl. 

C - AHllA"ruRE STOP: 

1. After requirement B has been JllBt, the ·armature stop shall be set to relieve 
the pressure of the pawl againat the pawl atop. 

2. The armature stop shall allow minimum. .010•, maxin11m .02011 pl~ in the cam 
aasemb~ when the armature is against the stop and ia engaging any ratchet 
tooth. 

D - RATCHET SPRING: 

1. The tip of the ratchet spring shall clear the radial aurtace ot each ratchet 
tooth with the armature against the armature stop. 

(a) The above clearance shal.1 not exceed .00411. 

2. With the armature against the armature stop, the ratchet spring shall rest 
against the ratchet tooth with mininum .50 grams, maxinum 125 grams pressure 
measured 1/411 tro.m the tip of the spring. 

E - ARMA"nJ.RE: 

l. The armature shall not bind on the heel piece. 

2. The pawl shall clear the switch tram. 

3. The tip of the pawl shall rest against .the ratchet with mjnin11m 50, 
•xi n11m 150 grams when the armature is operated. 

4. The driving spring bracket shall hold the armature stroke adjusting •crew 
secu~ in place. 

5. The stroke adjusting screw shall be "t so the paw.l just drops in on the 
next tooth without binding on the tip ot the tooth when there is .001511 
between the screw and coil core and does not drop in with .002" between the 
acl'9W and coil core cm at least one tooth. 

(a) The above conditions shall be determined by moving the pawl from one 
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tooth to the other by hand. with the magnet energized on 50 volts 
direct. 

F - CAM ASSEMBLY: 

l. The cam assembly shall turn freely on its bearings. 

2. The assembly line up holes in the cams shall be in alignment. 

G - CAM SPRINGS: 

l. Contact separation shall be minimum .01on in opera~ed or nonnal position. 

2. Make or break contact springs shall .follow thru a distance o.f minimum .015"· 

3. With the .first contact lever spring resting on its back contact. there shall 
be at least a perceptible clearance between its bushing and the main 
operating spring. 

4. On break-make spring combinations the back contact spring shall break 
contact before the front contact spring makes contact. 

5. The main operating spring shall be tensioned against the cam with a 
1118ldm1m of 25 grams pressure. 

H - LUBRICATICfi: 

1. A drop of spindle oil (see Specification 5231) shall be applied to each !; 
ot the following parts: . 

NOTE: A drop of oil shall be considered to be the amount released from 
a piece of number 22 B & S gauge, bare tinned copper wire after it 
has been dipped 1/2" into the lubricant and quickly withdrawn. 

(a) Wiper assembly bearings. 
( b) Cam surfaces (all excess oil wiped off). 

2. A dip of switch lubricant (see Specification 5232) shall be applied to 
the following: 

(a) Ratchet teeth. 

NOTE: A dip of oil shall be considered to be the amount retained in a #3 
Red Sable brush after being dipped in the lubricant to a depth of 
3/811 and then scraped on the edge of the container to remove surplus 
oil. There should not be sufficient lubricant adhering to the brush 
to fonn a drop at the end of the bristles. 

3. Excessive oil shall not be allowed to remain on any surface. 

J - OPERATIC!f: 

1. Unless otherwise specified oo the switch adjustment sheet, the tension of 
the armature driving spring shall permit the armature to operate or fail 

PAGE 2 t11i' 1 
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to operate in accordance with the following values: 

Resist.. a't 50 v. Current 
Adjust Test Adjust Test 

' 

Operate 95 n es. o ~255 .~70 

Non-Operate 10tJ n u; p .24o .230 

HI:GN 
RETYPED: SS 
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A - gpgu,1 

1. Th• t:lae relq aball·..t the general .requhw9!lt1 epec1t1ed.1D A-l.CXJ, 
which an applicable. · 

2. Adjuetmlllt of e&ch tiae nlq •hall be ..U in th• position 1n wbich 
that rel.&7 i• to be mounted.. 

I - IPIIIQ8r 

(a) fl apring llh&ll haw mjn1•• .010• to .~5• tm.w a1 judged 
vi•ual.17 when tbe rel.q 11 energis9d and th• pendul• wi&ht. 11 
reet.ing on tu corea. 

2. fa. fJ apd IJ,. ftm:1pqs 

(a) Th• t.••ion of the #2 and 14 1pring1 1hall be adjuat.ed 1n1t1al.17 
against the butten on the adjusting 1crew with te111ion ot 7 to 
12 gr&11111 with the adjut.ing screw 1et to gin a cont.act iepal'a
t.tia ot .004• to •ooa•. 

(b) .la detendiied by the cirad.t requiremente, 'Nban mounted, the 
cycle time may be decreae~ b7 increaaing the contact separation 
ot a mazima value of .048" with incident.al increue in tenaion. 

(c) The adjusting acrev butters ehall rest apinn 1ide1 ot the 
aaaociatecl apringa, not against the end or the lharp edge at 
the end, and the spring •hall extmd beJ'ond the qlindrical 
aurrace ot the butter (ae gauged. via~). 

HOTE: It is aatil!act017 to cban&e the angle ot the tom ot 
the epring it nece111&17. 

( d) The buahi.ngl on 13 •pring shall not both have t81l8ion apinat 
the reed but &DT clearance between either bushing and the reed 
ahal.l not. be aore than perceptible. 

C - VIBRATDJG REElh 

1. The vibrating reed shall be positioned so that the horisontal center 
line ot the pendul• sloth shall be in line with, or alightq' atrove, 
that of the core. 

2. With the 'Vibrating reed poalitiaaed as indicated in paragraph C-1, the 
pile-up moimting screwa shall be tightedecl-10 that the torque aa applied, 
with a torque screw driTer ia 10 inch-pounda minimum, 14 inch-pound• 
MXimum. (Torque screw driver set at 12 inch-poande.) 

3. 1laen electr1call7 operated the weight shall atrike the c«"e fl.uh as 
gauged via~. 

RJWISID BY Fiii. · 
ut!PJSD BY LL. 
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ISSUE NO. 
RETYPED 

TRACINVG \\ORN ..... 

~,> £% 
,:~ 

A - GmERAL: 

STANDARD .lDJUsnmft' 
FCR 

VIBRATING REED TIME RELAY 

l. The tme rel.q shall meet the general requirements specitied in A-100, 
which are applicable. 

2. Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

B - SPRINGSs 

1. fl Spring: 

(a) #1 spring shall have minim.wn .010" to .015" fellow as judged 
visually when the rel.q is energiz9d and the pendulum weight is 
resting on the cores. 

2. 112. 113 and #4 Sprin&a: 

(a) The tension of the /12 and 114 springs shall be adjusted initially 
against the butters on the adjusting screws with tension of 7 to 
12 grams w1 th the adjusting screws set to give a contact separa
tion of .004" to .oosn. 

(b) As determined by the circuit requirements, when mounted, the 
cycle time may be decreased by increasing the contact separation 
of a maximum value of .048" with incidental increase in tension. 

(c) The adjusting screw buffers shall rest against sides of the 
associated springs, not against the end or the sharp edge at 
the end, and the spring shall extend beyond the cylindrical 
surface ot the buffer (as gauged visually). 

NOTE: It is satisfactory to change the angle of the .form o.f 
the spring it neceseary. 

(d) The bushings on 113 spring shall not both have tension against 
the reed but an;y clearance between either bushing and the reed 
shall not be aore than perceptible. 

C - VIBRATING REEDa 

1. The vibrating reed shall be positioned so that the horizontal center 
line of the pendulum sloth shall be in line with, or slightly above, 
that of the core. 

2. With the vibrating reed positioned as indicated in paragraph C-1, the 
pile-up mounting screws shall be tightened so that the torque as applied, 
with a torque screw driver is 10 inch-pounds minimum, 14 inch-pounds 
maximum. (Torque screw driver set at 12 inch-pounds.) 

3. lllen electrically operated the weight shall strike the core flush as 
gauged visually. 

REVISED BY FEH. 
RETYPED BY LL. 

• DR. I CHIC. 
AUTOMATIC ElEORIC COMPANY o 
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STANDARD ADJUSTMENT 
FOR 

VIBRATING REED TIME RELAY 

ISSUE: 12 
DATE: 1-23-61 
APPROV ALS:a.o.?t. 

~1-i~-'' 

lit c 
1-is·~r 

~t:=============================================================~ 

RETYPED 
1-23-61 
ISSUE 12 

A - GENERAL: 

1. The time relay shall meet the general requirements specified in A-100, 
which are applicable. 

2. Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

B - SPRINGS: 

1. #1 Spring: 

(a) #1 spring shall have minimum .010" to .015" follow as judged 
visually when the relay is energized and the pendulum weight is 
resting on the cores. 

2. #2, #3 and #4 Springs : 

(a) The tension of the #2 and #4 springs shall be adjusted initially 
against the buffers on the adjusting screws with tension of 7 to 
12 grams with the adjusting screws set to give a contact separa
tion of .004" to .008 11 • 

(b) As determined by the circuit requirements, when mounted, the 
cycle time may be decreased by increasing the contact separation 
of a maximum value of .048" with incidental increase in tension. 

(c) The adjusting screw buffers shall rest against sides of the 
associated springs, not against the end or the sharp edge at 
the end, and the spring shall extend beyond the cylindrical 
surface of the buffer (as gauged visually). 

NOTE: It is satisfactory to change the angle of the form of 
the spring if necessary. 

(d) The b~shings on #3 spring shall not both have tension against 
the r¢ed but any clearance between either bushing and the reed 
shall not be more than perceptible. 

C - VIBRATING REED: 

1. The vibrating reed shall be positioned so that the horizontal center 
line of the pendulum sloth shall be in line with, or slightly above, 
that of the core. 

I AUTOMATIC~ ELECTRIC I I SHEET l OF 2 I A-55245 
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2. With the vibrating reed positioned as indicated in paragraph C-1, the 
pile-up mounting screws shall be tightened so that the torque as applied, 
with a torque screw driver is 10 inch-pounds minimum, 14 inch-pounds 
maximum. (Torque screw driver set at 12 inch-puunds.) 

3. When electrically operated the weight shall strike the core flush as 
gauged visually. 

REVISED BY FEH. 
RETYPED BY ICF. 
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TRACING 
WORN 
RETYPED 

CHANGED 
PARA.NO. 
TO DECIMAL 
SYSTEM. 
~"l'JED PARA. 
.:..2.4 

13-A-55245 
EMG. ECO. 
9-25-67 It: ..... ,1~3 

STANDARD ADJUSTMENT ISSUE: #13 
DATE: 9-25-67 
APPROVALS: ua.e<1-.u._r1 FOR 

VIBRATING REED TIME RELAY 

1 - GENERAL: 

1.1 The time relay shall meet the general requirements specified in A-100, 
which are applicable. 

1.2 Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

2 ... SPRINGS: 

2.1 #1 Spring: 

2.1.1 #1 spring shall have minimum .010" to .015 11 :follow as judged 
visually when the relay is energized and the pendulum. weight 
is resting on the cores. 

2.2 #2, #3 and #4 Springs: 

2.2.l The tension of the #2 and #4 springs shall be adjusted initially 
against the buffers on the adjusting screws with tension of 7 to 
12 grams with the adjusting screws set to give a contact separa
tion of • 004 11 to • 008 11 • 

2.2.2 As determined by the circuit requirements, when mounted, the 
cycle time may be decreased by increasing the contact separation 
of a maximum value of .048" with incidental increase in tension. 

2.2.3 The adjusting screw buffers shall rest against sides of the 
associated springs, not against the end or the sharp edge at 
the end, and the spring shall extend beyond the cylindrical 
surface of the buffer, as gauged visually. 

NOTE: It is satisfactory to change the angle of the :form of 
the spring, if necessary. 

2.2.4 Spring #2 shall have a minimum .010", maximum .015" clearance 
:from the heelpiece, as judged visually. 

2.2.5 The bushings on #3 spring shall not both have tension against 
the reed but any clearance between either bushing and the reed 
shall not be more than perceptible. 

3 - VIBRATING REED: 

3.1 The vibrating reed shall be positioned so that the horizontal center 
line of the pendulum slot shall be in line with, or slightly above, 
that of the core. 

I AUTOMATIC* ELECTRIC I I SHEET l OF 2 I A-55245 
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3.2 With the vibrating reed positioned as indicated in paragraph C-1, the pile
up mounting screws shall be tightened so that the torque as applied, with a 
torque screw driver is 10 inch-pounds minimum, 14 inch-pounds maximum. 
(Torque screw driver set at 12 inch-pounds.) 

3.3 When electrically operated the weight shall strike th~ core flush as gauged 
visually. 

REVISED BY VEAE:dt 
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FM·1377 

ISSUE N0.1 

TRACING 
WOHN / 
RETYPEO~~') 
~~"~ . 
2-)-55 ,·. 

ISSUE: 1""' 

A - CENERAL: 

STANDARD ADJUSTMENT 
FOR 

VIBRATING REED TIME RELAY 

1. The time relay shall meet the general requirements specified in A-100 
which are applicable. 

2. Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

B - SPRINGS: 

1. The tension of the #1 and #3 springs shall be adjusted initially against 
the buffers on the adjusting screws with tension of 7 to 12 grams with 
the adjusting screws set to give a contact separation of .00411 to .ooan. 

2. As determined by the circuit requirements, when mounted, the cycle time 
may be decreased by increasing the contact separation to a minimum value 
of .04811 , with incidental increase in tension. 

3. The adjusting screw buffers shall rest against the sides of the associated 
springs, not against the end or the sharp edge at the end, and the spring 
shall extend beyond the cyclindrical surface of the buffer (gauged visually) 

!Q!!: It is satisfactory to change the angle of the form of the spring 
it necessary. 

4. The bushings on the #2 spring shall not both be tensioned against the 
reed but any clearance between either bushing and the reed shall not oe 
more than perceptible. 

C - VIBRATING REED: 

1. The vibrating reed shall be positioned so that the horizontal center line 
of the pendulum slot shall be in line with, or slightly above, that of 
the core. 

2. 'Nith the vibrating reed positioned as indicated in paragraph C-1, the 
pile-up mounting screws shall be tightened so that the torque as applied 
with a torque screw driver is 10 inch-pounds minimum, 14 inch-pounds 
maximum. (Torque screw driver set at 12 inch-pounds). 

3. When electrically operated the weight shall strike the core flush as 
gauged visually. 

REVISED BY: 
HAP: av 

RETYPED BY: ... 
AUTOMATIC ELECTRIC COMPANY 0 UK. I"""" 
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8-A-55291 
EMG. ECO 
1-22-60 
l.J:r!.RACING 

JRN 
RETYPED 
CHANGED 
SHEET 1, 
SECTION 0 

B-2. .., ~ 
..ABN .,.._ 
t:A/1f.1 w ~ 
/-Z5-6D -

ISSUE : =/ft'J 

.... 

A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

VIBRATING REED TIME RELAY 

1. The time relay shall meet the general requirements specified in A-100 
which are applicable. 

2. Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

B - SPRINGS: 

1. The tension of the #1 and #3 springs shall be adjusted initially against 
the buffers on the adjusting screws with tension of 7 to 12 grams with 
the adjusting screws set to give a contact separation of .004" to .00811 • 

2. As determined by the circuit requirements, when mounted, the cycle time 
may be decreased by increasing the contact separation to a maximum value 
of .048", with incidental increase in tension. 

3. The adjusting screw buffers shall rest against the sides of the associated 
springs, not against the end or the sharp edge at the end, and the spring 
shall extend beyond the cyclindrical surface of the buffer (gauged 
visually). 

NOTE: It is satisfactory to change the angle of the form of 
the spring if necessary. 

4. The bushings on the f2. spring shall not both be tensioned against the 
reed but any clearance between either bushing and the reed shall not be 
more than perceptible. 

C - VIBRATING REED: 

1. The vibrating reed shall be positioned so that the horizontal center line 
of the pendulum slot shall be in line with, or slightly above, that of 
the core. 

2. With the vibrating reed positioned as indicated in paragraph C-1, the 
pile-up mounting screws shall be tightened so that the torque as applied 
with a torque screw driver is 10 inch-pounds minimum, 14 inch-pounds 
maximum. (Tor~ue screw driver set at 12 inch-pounds). 

3. When electrically operated the weight shall strike the core flush as 
gauged visually. 

REVISED BY: 
HAP:av 

RETYPED BY: 
SS 

RETYPED BY: 
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9-A-55291 
EMG. ECO. 
9-25-67 
I~ #9...,.,,.. 

~~ 

ISSUE: #9 
DATE: 9-25-67 41 

STANDARD ADJUSTMENT 
FOR APPROVALS:'ll£Uqjf' 

VIBRATING REED TIME RELAY 

1 - GENERAL: 

1.1 The time relay shall meet the general requirements specified in A-100 
which are applicable. 

1.2 Adjustment of each time relay shall be made in the position in which 
that relay is to be mounted. 

2 - SPRINGS: 

2.1 The tension of the #1 and #3 springs shall be adjusted initially against 
the buffers on the adjusting screws with tension of 7 to 12 grams with 
the adjusting screws set to give a contact separation of .004" to .008". 

2.2 As determined by the circuit requirements, when mounted, the cycle time 
may be decreased by increasing the contact separation to a maximum value 
of .048", with incidental increase in tension. 

2.3 The adjusting screw buffers shall rest against the sides of the associated 
springs, not against the end or the sharp edge at the end, and the spring 
shall extend beyond the cyclindrical surface of the buffer, as gauged 
visually. 

NOTE: It is satisfactory to change the angle of the form of the 
spring, if necessary. 

2.4 Spring #1 shall have a minimum .010", maximum .015" clearance from the 
heelpiece, as judged visually. 

2.5 The bushings on the #2 spring shall not both be tensioned against the 
reed but any clearance between either bushing and the reed shall not be 
more than perceptible. 

3 - VIBRATING REED : 

3.1 The vibrating reed shall be positioned so that the horizontal center 
line of the pendulum slot shall be in line with, or slightly above, that 
of the core. 

3.2 With the vibrating reed positioned as indicated in paragraph C-1, the 
pile-up mounting screws shall be tightened so that the torque as applied 
with a torque screw driver is 10 inch-pounds minimum, 14 inch-pounds 
maximum. (Torque screw driver set at 12 inch-pounds). 

3.3 When electrically operated the weight shall strike the core flush as 
gauged visually. 

REVISED BY VEAE:dt 
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STANDARD ADJUSTMENT 
FOR 

MULTI-CYCLE RINGIBG CONVERTER 
D-55361 

ISSUE:#ll 
DATE: 1-30-61 
APPROVALS: tJ,,.ff • 

)6N1..JHJ 
UC 1.·H•I 

<~================================~================:j 

RETIPED 
1-30-61 
ISSUE: fll 

~~ 
12-N-SS .36"/ 
£/¥6. ECO 

J-8-6/ 
IF;J:YPFD 

INTRODUCTION 

The D-55361 mu1ti-cycl.e ringing converter is designed to convert direct current 
into alternating current of &Icy" preselected frequency ranging from J.6.6 cycles to 
66.6 cycles per second for operating telephone ringers in telephone installations. 
The ringing converters consists of the following basic parts: base, two magnet 
coil assemblies, a:niature and reed assembly, and motor and primary contact screws. 

The base is a heavy brass casting to which is mounted the various parts of the 
converter and which also provides a means of mounting the converter to its 
associated equipnent. 

The magnet coil. assemblies provide the magnetic force which set the armature and 
reed assembly to vibrating. The coil. is made up of a magnetic iron core upon 
which is wound a number of turns of copper wire. Each assembly has two such 
windings. Fastened to each end of the magnetic iron core are fibre spool. beads 
which hold the wire in pl.ace on the core. The coil. terminals are attached to the 
spool. beads. The magnets are fastened to the mounting base in such a manner that 
the magnets can be moved in axial direction to provide an adjustable air gap 
between armature and core. 

~-N.:. ~~a The armature and reed assembly consists of a long thin phosphor bronze leaf or 
reed to which are attached the armature, motor contact springs, primary circuit H. B.;V, #.41£. The 

J-/d-4'/ contact springs, and weight. approximate frequency o:f a converter is pre-
3_/.S,uf/ A!£.&: determined by the thickness of the reed and the weight attached to the end of the 

,...., reed. The frequency can then be adjusted within close limits by varying the 
-/.-'S.-~,J#WJ-uiw..-1,!/.:.....'2-~ position of the weights in the elongated slot at the -end of the reed. 

The motor and primary circuit contact screws are threaded through lugs in the base 
in such a manner that they are aligned with -thft contacts on the motor and primary 
circuit springs. The contact screws mu.st not be used for adjusting the motor and 
and primary circuit gaps.during maintenance, except when new contact screws and 
springs are being installed. See page 7. 

ROUTINE INSPECTION 

The inspection of the converter should be in the following order, with readjust
ments made only as necessary. Where 11.mits of Sdjustment are given, the converter 
should be inspected with the extreme limiting values and readjusted only is it is 
:found to be outside these limits. Deviation from nominal values is to be e?CR!cted 
and is not cause for readjustment. 

Ma.gnets - The magnet mounting screws are de si~ed to provide axial adjustment of 
the magnets. The magnets should be adjusted as per Section B-1 and that portion 
of Section F that pertains to the converter being adjusted. 
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S!>rings and Contacts - nt.e primary circuit contact spring back stops shall be adjusted 
to provide the correct space between ends of' the contact springs and the reed. 
Section C-l.. 

Check the cl.earance betWP.en the edge of' contacts and ends of' the associated back stop. 
Section C-2. 

Tension the contact springs against the back stops. Sections C-3 and C-4. 

Check the contact springs for correct relationship with back stop springs. 
Section C-5. 

Check contact aligmnent. Section C-6. 

The correct contact separation should be checked. Sections C-7 and c .. a. During 
manufacture the contact screws are adjusted to provide the proper contact separation 
and alignment but after the converter has been in operation for a period the contacts 
wil.l become worn and pitted, f'or that reason the position of' mating contacts should 
not be disturbed with rel.ation to each other by turning the contact screws. Contact 
separation can be readjusted, however, by bending the contact spring back stops. See 
page 7. 

Check the contacts for area of' contact. Section C-9· If the converter has been in 
service special attention should be given the ~ in Section C-9. 

Mounting - The frequency and output of a vibrating type ringing converter is dependent 
upon the quality of' the mounting. The mounting shoul.d be checked according to Section 
E-1 before malting frequency adjustments or tests. 

Frequency - Check the converter for correct frequency. Sections B-2 and F. This 
adjustment is made by moving the weights on the end' of the reed. After the converter 
has l.eft the factory all. frequency adjustments should easily be met vlthin the l.imi ts 
provided by the elongated slot in the reed. 

Vol.tage Output - Check the vol.tage output of' the converter and its associated trans
former as per Section D-l.. .A:rter the converter has lef't the factory the converter 
should easily meet the vol.tage requirements within the llmits of' adjustment provided 
in Section F. 

SPECIFIC REQUIREMENTS 

A - GENERAL: 

l.. This apparatus shall. meet all. general requirements of' A-100 which are 
applicable. 

B - ARMATURE AND MAGNETS: 

l.. The magnets shal.l be set equidistant f'rom. the armature so that there is 
normally a cl.earance between the armature and the ends of the magnet cores 
as specified in Section F. 

I AUTOMATIC - ELECTRIC I I SHEET 2 OF 1 I A-55361 
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2. The position of' the armature weights shall. be such as to cause the converters 
to operate at :trequencies within ± l~ of' the nom1n&l. :frequency at the test 
voltage specified in section F. 

(a) Final cllack of' :frequency sh&1..l be made over a two minute period 
to minimize error. 

(b) It sh&1..l be possible to adjust the converter f'or proper frequency 
by shif'ting the weight within the center two quarters of' the slot 
in the reed. This relation shall be :maintained by the shop to 
allow f'or f'uture adjustment. Combinations of' allowable variation 
of' armature-core, gap, primary circuit spring tension, primary 
circuit contact gap ~ prevent such a condition and necessitate 
read.1ustment. 

To increase :frequency, increase the armature-core gap, increase 
primary c1rcui t spring tension or reduce primary circuit contact 
gap. Any readJustment to correct :frequency or voltage should be 
limited to the adjustment range specified if' possible. 

C - SPRINGS AND CONTACTS: 

1. There sh&1..l be a gap of' 3/16" ± 1/32" between the armature reed and the 
primary circuit springs near the contact. 

2. Tb.ere sh&1..l be a clearance of' minimum . 015", max1nnun • o60" between the 
contacts and the ends of' the associated stop springs. 

3. The tension of' the motor spring against its associated back stop spring 
shall be minimum 30 grams, maximum 4o grams measured at the end of' the 
spring. 

4. The tension of' the primary circuit springs against their associated 
back stop springs shall be minimum 50 grams, maximum. 60 grams, measured 
at the end of the spring. 

5. The motor spring and the primary circuit springs shall normally contact 
the associated stop springs through their entire width. 

6. Contacts shall. not be out of &1..ignment more than 1/64 inch. 

7. Normal contact separation for the primary circuit springs shall be as 
speci:fied in section F. 

NCY.I'E: This requirement ~ be varied slightly to eliminate excessive 
sparking or to bring the voltage output within the voltage 
requirements. Contact screws shall be firmly locked when the 
converter is first ad.Justed under operating conditions and any 
f'uture adjustments shall be made by shif'ting the stop springs 
to prevent disturbing the &1..ignment of' contacts. See page 7. 
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{a) Converters shall carry a load of' 5 llnes of' f'ive ringers and a 200 n 
winding of a ring cut-of'f' relay each without excessive sparking at 
the contacts and shall not retain a heavy spark after a :momentary 
25 watt overload when operating on the following voltages. 

D.C. VOLTAGE 

Bated Test 

24 24±1 
48 50±1 

8. Normal motor contact separation sh.all. be minimum • 003", maxi mm • 005". 

9. Du.ring operation, the spring and screw contacts shall make ancl break with 
their axes par.all.el. 

NC1.l'E: This requirement is for original ad.Justment only. After con
verters are in service and contacts are pitted care shou1d be 
taken not to disturb their alignment as long as they carry the 
load. If necessary it is preferable to replace springs and 
screws rather than to attempt to dress down pitted contacts. 

D - OOTPUT VO~T.AOE & LOAD CAPABILITY: 

l. These tests shall be made across the secondary winding of the transformer. 

2. Voltage output shall be within limits specified in section F. 

3. Voltage measurements shall be made with a Weston Model 155 A.C. voltmeter 
{or equivalent) of approximately 2000* ohms resistance is possible. A 
high resistance voltmeter will be satisfactory provided it is shunted by 
a 2500 n {10 watt min. ) resistor when :making voltage measurements. 

4. It should in general be possible to meet this requirement with the various 
ad.Justments within the range specified in section F. 

E - MOUNTING: 

l. When vibrators are mounted on felt washers the mounting screws should be 
tightened only enough to compress f'elt and prevent :movement of base, not 
enough to destroy cushion ef'f'ect of the felt. {If' not compressed suffi
ciently to prevent movement irregular operation and low output voltage 
will result. 

* NC1.l'E: Weston Model 155 A.C. voltmeter may have resistance of 2500 ohms. 
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F. ADJUSTMENTS FOR EACH SUFFIX: 

Outmit Volte.ae & wad Ca"Dabili tv 

Vibrator 
Primary No wad With wad & Transformer Below 
Circuit D-9559 

Assem.No. D.C. Voltaae Armature-Core Contact D-9560 D-9594 D-9559 D-9560 D-9594 
48 v. Freq. .tta.ted Test Gap Gap J.Vll.n. Max. J.Vll.n. .Max:. 200 ma. 425 ma. 250 ma. 

D-55361-A 16.6 48 50±1 • 030" .02011 100 125 - - 65 min • 65 min. -
±. 00511 ±.005" 

B 25 ~ 50±1 .030" • 015" 100 125 - - 65 min. 65 min. -
.±.005" ±. OO'l" 

c 33.3 48 50±1 .032" .020" 100 125 - - 65 min. 65 min. -
±. 005" ± • OO'l" 

D 50 48 50±1 .032" .020 11 100 125 135 160 65 min. 65 min. 120 min. 
±. 005" ±. 005" SEE NOTE 

E 66.6 48 50±1 .02311 .015" 100 125 135 160 65 min. 65 min. 120 min. 
±.005" ±.005" tD!il!i NCJl.'E 

* F 20 48 50±1 .030" .015" 100 125 - - 65 min. 65 min. -
±. ()()c;" ±. OOI)" 

G 30 48 50±1 .030" • 015" 100 125 - - 65 min • 65 min. -
±.005" ±.005" 

H 42 48 50±1 .032" .02011 100 125 - - 65 min. 65 min. -
±.005" ±.OO'l" 

J 54 ~ 50±1 .032" .015" 100 125 135 160 65 min. 65 min. 120 min. 
±.005" ±.005" =- 1 

TilJi! 

K 66 48 50±1 .023" .015" 100 125 135 160 65 min. 65 min. 120 min. 
±.005" ±. 00'5" ::m "l'l'N' 

L 60 48 50±1 .023" • 015" 100 125 135 160 65 min. 65 min. 120 min. 
±.005" ±.005" ~ Jl'li! 

M 40 ~ 50±1 .032" .02011 125 - - 65 min. 65 min. -
±.OO'l" ±. ooc;" 

*AA 20 48 50±1 • 030" • 015" 100 125 - - 65 min. 65 min • -
±.005" ±.005" 

NOl'E: On frequencies from 50 to 66.6 cycles inclusive, with these transformers, vibrator shall be adjusted to 
deliver as near the maximum no-load voltage as possible. 

* With transformer D-281839-B, output voltage shall be min. 100 volts at no load, min. 65 volts at 150 ma. 
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p (CONT'D) 

Vibrator 
Assem.No. 

24 v. 
D-55361-N 

p 

lt 

s 

T 

u 

v 

w 

x 

y 

z 

Primary 
Circuit 

D.C. Voltaae Armature-Core Contact 
Prea. Rated Test Gao Gao 
16.6 24 24±1 . 033 11 .015" 

±.00511 ±.005" 
25 24 24±1 .028"' .015" 

±.005" ±.005" 
33.3 24 24±1 .028" .015" 

±.00511 ±.005" 
50 24 24±1 .026" .01211 

±.005" ±.005" 
66.6 24 24±1 .02811 .01211 

±.005" ±.005" 
20 24 24±1 .03011 .015" 

±.00511 ±.005" 
30 24 24±1 .030" .015" 

±.00511 ±.005" 
42 24 24±1 .028" .015" 

±.005" ±.005" 
54 24 24±1 .02511 .01211 

±.005" ±.005" 
66 24 24±1 .023" .012" 

±.00511 ±.005" 
24 24 24±1 .024" .012" 

±.005" ±.OOS" 

No-Load Output Voltage 
With Transformers Below 

D-9529-A D-9530-A D-9.531-A 
Hin. Max. Min. Max. Min. Max . 
100 125 - - - -
- - 110 140 - -
- - - - 115 140 

- - - - 115 140 

- - - - 115 140 

100 125 - - - -
- - 110 140 - -
- - - - 115 140 

- - - - 115 140 

- - - - 115 14(, 

- - - - 115 140 
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FM·l377 

ISSUE Nofl 
.. !Elf'l!ll;tfrib 
ll·l5-S5 

STANDARD ADJUSTMENT 
FOR 

MULTI-CYCLE RINGING CONVERl'ER 
D-55361 

INTRODUCTION 

The I>-55361 multi-cycle ringing converter is designed to convert direct current 
into alternating current ot any preselected frequency ranging tran 16.6 cycles 
to 66.6 cycles per second tor operating telephone ringers in telephone installa
tions. The ringing converter ccnsists of the following basic parts: base, two 
magnet coil assemblies, armature and reed assembly, and motor and primary con
tact screws. 

The base is a heavy brass casting to which 1a mounted the varioa.s parts of the 
converter and which also provides a means ot mounting the converter to its 
associated equipment. 

The .:nagnet coil assemblies provide the magnetic torce which set the armature 
and reed assembly to vibrating. The coil is made up ot a magnetic iron core 
upon which is wound a number of turns of copper wire. Each assembly has two 
such windings. Fastened to each end or the magnetic iron core are tibre spool 
heads which hold the wire in place on the core. The coil terminal.a are at
tached to the spool heads. The magnets are fastened to the moWlting base in 
such a manner that the magnets can be moved in an axial direction to provide an 
adjustable air gap between armature and core. 

The armature and reed assembly con•iats of a long thin phosphor bronze leat or 
reed to which are attached the armature, motor contact springs, primary circuit 
contact springs, and weight. The approximate frequency ot a converter is pre
determined by the thickness of the reed and the weight attached to the end of 
the reed. The frequency can then be adjusted within close limits by varying 
the position of the weights in the elongated slot at the end of the reed. 

The motor and primary circuit contact screws are threaded through lugs in the 
base in such a manner that they are aligned with the contacts on the motor 
and primary circuit springs. The contact screws must not be used tor adjust
ing the motor and primary circuit gaps during maintenance, except when new 
contact screws and springs are being installed. See page 7. 

ROUTINE INSPECTICIJ 

The inspection of the converter should be in the following order, with ?"eadjue" 
ments made only as necessary. Where limits or adjustment are given, the con
verter should be inspected with the extreme limiting values and readjUsted oftly 
if ~t is foWld to be outside these limits. Deviation from nominal values is to 
be expected and is not cause tor readJ\lllt.JDent. 

Magnets - The magnet mounting soNWe are cleaigned to provide axial adjustment 
of the magnets. The magnets should b9 adjusted as per Section B-1 and t.bat. 
portion of Section F that pertainll t.o the converter being adjusted. 

AUTOMATIC ELECTRIC COMPANY ci un. I "'""-
CHICAGO, u. s. A. tt---... 1---...1..---.... P-:A_O_E_l,..<:8'_7 _ _. 
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Sprinf; and Cent.acts - The priJlary cil-cuit cont.act spring back stops shall be 
adjusect to provide the correct space between ends of the contact springs and 
the reed. section c-1. 

Check t.h1 clearance bet.ween the edge ot contact:s and ends of the associated 
back atop. section C-2. 

'l'enaim the oontact springs against the bactlt stops. Sections C-3 and C-4. 

Cblek the ocntact. apring• tor correct relatimi.hip with back atop springs. 
seeticn o-,. 
ChMt con\aet alignMnt. secticn C-6. 

!be ecrreet contact separaticn ahould be checked. Sections C-7 and c-e. During 
aamd'acture the cont•ct 801'9118 are adjusted to provide the proper contact 
•pa.ration Md align1119nt but after the convert.er ha.s been in operation for a 
period th• ccatacta will beCOlll9 woni and pitted, for that reason the position 
et uting contacts llhoW.d not. be di8turbed with relation to each other by turning 
t.he coataat ecrewa. Contact separatioa can be readjusted, however, by bending 
the cent.act spring baek atops. Se• pa• 1. 

Cheek t.h• contact• tor area of contact. 8Ht.ion C-9. It the converter has been 
1n ••nice 8peCial attention should be giYeu the Note in Section C-9. 

Mounting - Th• !Nquenq and eat.pit ot a vibrating type ringing converter is 
c;j;lident upon the quality ot the .mowiting. The mounting should be checked 
... ord:hlg \o Section B-1 before .making frequency adjustments or tests. 

!N9!1!9c1 - Ch9ck t.he eonverter tor correct frequency. Sections B-2 and F. This 
adjustment ~ ...... b7 moving the weights on the end of the reed. After the 
ccavert.er haa le~ the factory all frequency adjustments should easily be met 
111.thiD t.he l.ia1te provided by the elongated slot in the reed. 

Voltage output - Check the volt.&19 output ot the converter and its associa~ed 
tranatonner aa per Sect.ion D-1. Att.er the converter has left the factory the 
converter ehould easily meet the voltage requirements within the limits of 
adjustment provided in Section F. 

SPECil'IC ijEjUIREMENTS 

A - CENERAL: 

1. Thia apparatus shall meet all general requirements or A-100 which are 
applicable. 

B - ABMATURE AND MACM;TS: 

1. The magnets shall be set equidUt.ant. tram the armature ao that there 
is normally a clearance bet.wean the annature and the ends or the 
magnet cores aa ape~itied in aeot.ion F. 

AUTOMATIC ELECTRIC COMPANY c:i Ul'C. I"""" tt------T------..-------4 ....................... ~ 
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. --......_, 

2. The poaition of the armature weights shall be auch as to cause the 
converters to operate at frequencies within t 1% of the nominal 
frequency at the test voltage specified in section F. 

(a) Final check of frequency shall be made over a two minute period 
to minimize error • 

(b) It shall be possible to adjust the converter tor proper frequency 
by shitting the weight within the center two quarters of the slot 
in the reed. This relation shall be maintained by the shop to 
allow tor future adjustment. Combinations of allowable variation 
o:t armature-core, gap, primary circuit spring tension, primary 
circuit contact gap may prevent such a condition and necessitate 
readjustment. 

To increase frequency, increase the armature•core gap, increase 
primary circuit •pring tension or reduce primary circuit contact 
gap, Any readjustment to correct .frequency or voltage should be 
limited to the adjustmant range specified if possible. 

C - SPR!NGS AND CONTACTS: 

1. There shall be a gap of 3/16" :t 1/32" between the armature reed and 
the primary circuit springs near the contact. 

2. There shall be a clearance of minimum .015", maxiJ:lwn .060n between 
the contacts and the enda of the aaaociated stop springs. 

3. The tension of the motor spring against its associated back stop 
spring shall be minimum 30 grama, maximum 40 grams measured at the 
end of the spring. 

4. The tension of the primary circuit springs against their associated 
back stop springs shall be minimwa 50 grw, maximum 6o grams, mtiasured 
at the end of the spring. 

5. The motor apring and the primary circuit springs shall normally contact 
the associated stop springa through their entire width. 

6. Contacts ahall not be out of alignment more than 1/64 inch. 

7. Nozmal contact separation for the primary circuit springs shall be 
as •pecified in aection P. 

!2'!!,: This requirement may be varied slightly to eliminate excessive 
sparking or to bring the voltage output within the voltage 
requirements. Contact acrewa shall be firmly locked when tlw 
convert.er is first adjusted under operating conditions and any 
tuture adjuatments shall be made by shitting the stop springs 
to prevent disturbing the alignment of contacts. see page 7. 
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(a) Converters shall carry a load of 5 lines of five ringers 
and a 2000 winding of a ring cut-off relay each without 
excessive spark1ng at the contacts and shall not retain a 
heavy spark after a momentary 25 watt overload when operating 
on the following voltages. 

24 
48 

D. C. VOLT AGE 

Test 

24±1 
50±1 

a. Normal motor contact separation shall be minimum .003 11 , maximwn .005" • 

9. During operation, the spring and screw contacts shall make and break 
with their axes parallel. 

NC11'E: This requ~nt is for original adjustment only. After con
verters are in service and contacts are pitted care should be 
taken not to disturb their alignment as long as they carry the 
load. If necessary it is preferable to replace sprin3s and 
screws rather than to attempt to dress down pitted contacts. 

D - OUTPUT VOLTAGE & LOAD CAPABILITY 

1. These tests shall be made across the secondary winding of the trans
former. 

2. Voltage output shall be within limits specified in section F. 

3. Voltage measurements shall be made with a Weston Model 155 a.c. volt
meter (or equivalent) of approx:illlately 2000* ohms resistance if po~si
ble. A high resistance voltmeter will be satisfactory provided it 
is shunted by a 2500 '2 (10 watt ru.n.) resistor when making voltage 
measurements. 

4. It should in general be possible to meet this requirement with the 
Tarie111a adjustments within the range specified in section F. 

E - MOUNTlNG 

1. When vibrators are mounted on felt washers the mounting ecrewa should 
be tightened only enouch to compress felt w1d prevent movement of base, 
not enough to destroy cushion effect of the felt. (If not compressed 
sufficiently to prevent movement irregular operation and 10\v output 
voltage will result. 

* NOTE: Weston Model 155 a.c. voltmeter may have resistance of 2500ahmlP. 

AUTOMATIC ELECTRIC COMPANY Q l1R. I '"""" 
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Do not move 1 contact 
screw except when new 
contacts are installed 

alli=;~'*fif=f::::i.To adju.st a 
contact gap, 
bend the 
stop spring 
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STANDARD ADJUSTMENT 
FOR 

MULTI-CYCLE RINGING CONVERTER 
D-55361 

ISSUE: 
DATE: 1-30-61. 
APPROVALS: 4-'·1· 

)lllt1.,,u.I 
U' 'l.·l·tol 

~J:===========================================~====================::::i 
I- INTRODUCTION z 
w 
~ The D-55361 multi-cycle ringing converter is designed to convert direct current 
"' into alternating current of' &Icy' preselected frequency ranging from 16.6 cycles to 
~ 66.6 cycles per second for operating telephone ringers in telephone installations. 
Q 
~ The ringing converters consists of' the following basic parts: base, two magnet 
c coil assemblies, a.niature and reed assembly, and motor and primary contact screws. 
l:t: 
~ 
~ The base is a heavy brass casting to which is mounted the various parts of' the 
...c converter and vhich also provides a means of mounting the converter to its 
!;; associated equipnent. -

ISSUE: fll 

The magnet coil. assemblies provide the :magnetic force which set the armature and 
reed assembly to vibrating. The coil is made up of a magnetic iron core upon 
which is wound a number of' turns of' copper wire. Each assembly has two such 
windings. Fastened to each end of' the :magnetic iroD core are fibre spool heads 
which hold the wire in place on the core. The coil terminals are attached to the 
spool heads. The magnets are fastened to the mowiting base in such a manner that 
the magnets can be moved in axial direction to pl'OVide an ad.Justable air gap 
between armature and core. 

lMJ 
J2-R-SS .!16/ 
FH6. ECO 

..,,-8-6/ 
l~YPFD 
.$. -:-r S #PIH) 
H~Y. R# The armature and reed assembly consists of a long thin phosphor bronze leaf or 
/l.B.#. KIF. reed to which are attached the armature, motor contact springs, primary circuit 

J-/d·tS'/ contact springs, and weight. The approximate frequency of' a converter is pre-
3./SJ/ R.£.C. determined by the thickness of' the reed and. the weight attached to the end of' the 

/•-;;J reed. The frequency can then be ad.Justed within close 11m1ts by varying the 
/.S~/2 position of' the weights in the elongated slot at the end of the reed. 

The motor and primary circuit contact screws are threaded through lugs in the base 
in such a manner that they are aligned with --the' contacts on the motor and primary 
circuit springs. The contact screws must not be used tor ad.Justing the motor and 
and primary circuit gaps . during maintenance, except when new contact screws and 
springs are being installed. See page 7. 

ROUTIRE INSPECTION 

The inspection of the converter should be in the following order, with readJust
ments made o~ as necessary. Where l1m1 ts of adJustment are given, the converter 
should be inspected with the extreme lim:lting values and read.Justed o~ is it is 
found to be outside these l.1mits. Deviation from nominal values is to be expected 
and is not cause for re82Justment. 

!!agnets - The magnet mounting screws are desi~d to provide axial adJustment of' 
the magnets. The magnets should be adJusted as per Section B-1 and that portion 
of Section F that pertains to the converter being adJusted. 
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Springs and Contacts - The primaey circ:u1. t contact spring back stops sh&ll be a4Justed 
to provide the correct space between ends at the contact springs and the reed. 
Section C-1. 

Check the clearance bet"P-en the edge ot contacts and ends ot the associated back stop. 
Section C-2. 

Tension the contact springs against the back stops. Sections C-3 and C-4. 

Clieck the contact springs tor correct relationship with back stop springs. 
Section C-5· 

Check contact alignment. Section C-6. 

The correct contact separation should be checked. Sections C-7 and c .. a. During 
:manufacture the contact screws are adjusted to provide the proper contact separation 
and alignment but atter the converter has been in operation tor a period the contacts 
will become worn and pitted, f'or that reason the position o'f mating contacts should 
not be disturbed with relation to each other by turning the contact screws. Contact 
separation can be readjusted, however, by bending the contact spring 'back stops. See 
page 7. • 

Check the contacts 'for area o'f contact. Section C-9· It the converter has been in 
service special attention should be given the ~in Section C-9· 

Mounting - The frequency and output ot a vibrating type ringing connrter is dependent 
upon the quality of' the mounting. The mounting shau.ld be checked according to Section 
E-1 bef'ore ma1r1ng f'requency adjustments or tests. 

Frequency - Check the converter tor correct f'requency. Sections B-2 and F. This 
adjustment is made by moving the weights on the end"of' the reed. After the converter 
h&s lef't the f'actor,y all f'requency adjustments should easily be met within the limits 
prorid.ed by the elongated slot in the. reed. 

Voltage ~tpu.t - Check the vo1tage output of' the converter and its associated trans
former aa per Section D-1. A:tter the converter has lef't the factory the converter 
eboul.d easily meet the voltage requirements within the 11mits of' adjustment provided 
in Section F. 

A - GENERAL: 

1. This apparatus shall meet all general requirements o'f A-100 which are 
applicable. 

B - ARMATURE AND MAGNETS: 

1. The magnets shall be set equidistant f'rom the armature so that there is 
DOrmal.l.y a clearance between the armature and the ends ot the magnet cores 
as specified in Section F. 

I AUTOMATIC. ELECTRIC I I SHEET 2 OF 7 I A-55361 
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2. The position ot the armature weights shall be such as to cause tbe converters 
to Operate at fi'equencies within :t l; ot the nom1n$l. frequency at the teat 
voltage specified in section F. 

(a) F1D&l cbeck ot frequency shall. be made over a two minute period 
to m.1n1m1ze error. 

(b) It shall be possible to ad.Just the converter tor proper frequency 
by ahi:tting the weight within the center two quarters ot the slot 
in the reed. This relation shall be maintained by the shop to 
all.ow tor f'u.ture adJustment. Combinations ot al.lovable variation 
ot armature-core, gap, primary circuit spring tension, primary 
circuit contact gap ~ prevent such a condit±on and necessitate 
rea.dJustment. 

To increase :frequency, increase the armature-core gap, increase 
primary Cl.rcui t spring tension or reduce primar,r circuit contact 
gap. hy readJustment to correct frequency or voltage sboul4 be 
limited to the adJustment range specified it possible. 

C - sPRIBGS Am> CONTACTS: 

1. ftlere shall be a gap ot 3/16" :t 1/32" between the armature .reed and the 
primary circuit springs near the contact. 

2. There shall be a clearance ot minimum . 015", '1118-rlnnun • o6o" between the 
contacts and the ends of the associated stop springs. 

3. The tension of the mo'.bor spring against its associated back stop spring 
shall be minimum 30 grams, ma.xi mnm 4o grams measured at the end of tbe 
spring. 

4. The tension of the primary circu:I. t springs against their associated 
back stop springs shall be m1n1mnn 50 grams, ma.x1mnn 6o grams, measured 
at the end of the spring. 

5. The motor spring and the prim&ry circuit springs shall no~ contact 
the associated stop springs through their entire width. 

6. Contacts shall not .be out of aligmnent more than 1/64 inch. 
• 

7. Bormal contact separation for the primary circuit springs shall be as 
specified in section F. 

NO!'E: Th1s requirement ~be varied slightly to eliminate excessive 
sparking or to bring the voltage output within the voltage 
requirements. Contact screws shall be firmly locked when the 
converter is first adJusted under operating conditions and 8ZJY 
f'u.ture adJustments shall be made by ahi:tting·the stop springs 
to prevent disturbing the alignment of contacts. See page 7. 
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(a) Converters shall carry a load of 5 lines of five ringers and a 200 0 
winding of a ring cut-off relay each without excessive sparking at 
the contacts and shall not retain a heavy spark after a DIODl9ntary 
25 watt overload when operating on the following Toltages. 

D. C. VOLTAGE 

Bated Test 

24 24±1 
48 50±1. 

8. Normal motor contact separation shall be minimum. • 003", mayfmnm • 005". 

9. During operation, the spring and screw contacts shall make an4 break with 
their axes parall.el. 

NOTE: This requirement is for original ad.Justment o~. Arter con
verters are in service and contacts are pitted care should be 
taken not to disturb their alignment as long as they carry the 
load. If necessary it is preferable to repl.ace springs and. 
screws rather than to attempt to dress down pitted contacts. 

D - CVl'Pl1.r VO~TAOl.i: & I.MD CAPABILITY: 

l.. These tests shall. be made across the secondary winding of the transformer. 

2. Voltage output shall be within limits specified in section F. 

3. Voltage measurements shall. be made with a Weston Model 155 A.C. voltmeter 
(or equiTal.ent) of approx1.m&tely 2000* ohms resistance is possibl.e. A 
high resistance voltmeter will be satisfactory prov14ed it is shunted by 
a 2500 n (10 watt min.) resistor when lll&ld.ng voltage measurements. 

4. It should in general be possible to meet this requirement with the various 
ad.Justments within the range specified in section F. 

E - MOONTING: 

1. When vibrators are mounted on felt washers the mounting screws shoUld be 
tightened only enough to compress felt and prevent movement of base, not 
enough to destroy cushion effect of the felt. (If not compressed suffi
ciently to prevent movement irregular operation and low output voltage 
will result. 

* NarE: Weston Model 155 A.C. voltmeter may have resistance of 2500 ohms. 
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::J:m::z~~~::..TO ADJUST A 

DO NOT MOVE A CONTACT 
SCREW EXCEPT WHEN 
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A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

TONE BUZZER D-55402 

1. Tone buzzers shall meet the requirements specified in A-100 which are 
applicable. 

B - STROKE: 

1. The armature stroke, gauged between the core and the armature, shall be 
approximately .005" on the upper coil and approximately .020" on the 
lower coil. 

C - SPRINGSa 

1. The dead spring shall rest against the adjusting screw with a tension of 
minimum 100 grams, maximum 200 grams. 

2. The contact spring shall be tensioned against the dead spring with a 
tension of minimum 55 grams, maximum 100 grams measured near the contact • 

.3. Contact separation shall be approximately .00511 • 

4. Contacts shall be aligned within 1/5 of their race diameter as gauged 
visually. 

5. The reed weight shall initially be set approximately in the center or the 
adjusting slot, but may be moved to facilitate adjustment or improve per
formance (see under E). 

D- CONTACTSa 

1. ill contacts shall be firmly attached to springs and brakets by spinning. 

2. Contacts on springs and brackets shall be thoroughly washed w.i. th chemically 
pure carbon tetrachloride and wiped on a clean chamois cloth at the time 
the buzzer is assembled. 

.,., 

.3. There shall be no sign or cracks. on the contacting faces nor aey- other 
indication or a faulty contacting surface. 

E - OPERATION: 

l. The buzzer shall start w1 th 220 ohms in series with both coils on SO Tol ta 
D.C., and shall continue to operate when an additional series resistance 
ot 330 ohms is added. The buzzer base shall be held firmly during this 
test. 

2. All buzzers shall be finally checked tor maximum contact gap and good 
performance as determined both visually and audibly. 

LWD1VJ 
RETYPED BYa 

ID 

• DR. ICHK. 
AUTOMATIC ELECTRIC COMPANY f 1----.---..... ---~~~~~:o--•I 

NO"THLAI<&', 11.,L., US.A IL I I SHEET l OF. 1 
c V.E.J A.W.B. .A.-55402 
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r·l3n !1-35> 

5-7-43 
........ ~Mn 2 
co-58813 
CLASS "B" 
REWRITTEN 
8-3-44 
r.w.IJ 1,h/44-

~~ 
-1.-..:UE NO .3 

® 

STANDARD AD.rus'l'M!NT 
FOR 

TONE BUZZER D-55402 

A - GENERAL 

1. Tone buzzers shall meet the requirements specified in A-100 which are 
applica blt. 

B - STROKE 

1. Th• armature stroke, gauged between the core and the armature, shall be 
approxi11111.tely .005" on the upper coil and spproximately .020" on the 
lower coil. 

C - SPRINGS 

..l.o 

2. 

3. 

4. 

The dead spring •hall rest against the adju•ting serew with a tensibn ot 
minimum 100 grams, uaximum 200 grams. 

The contact spring shall be tensioned against the dead spring with a 
tensi~n of minimum 55 grams, maximum 100 grams measured near the contact. 

Contact separation shall be approximately .005". 

Contacts shall be aligned within 1/5 of their face diameter a• gauged 
visually. 

The reed weight shall initially be set approximately in the center of the 
adjusting slot, but may be moved to facilitate adjustment or improve per
forma.nce (see under I). 

D - CONTACTS 

1. All contacts shall be firmly attached to springs and brackets by 1pinning. 

2. Contacts on springs and brackets shall be thoroughly waehed with chemically 
pure carbon tetrachloride and wiped on a elean chamois cloth at the time 
the buzzer is assambl•d. 

3. There shall be no sign of cracks on the contacting faces nor any other 
indication of a faulty contacting surtaee. 

E - OPERATION 

l. The buzzer shall start with 200 ohms in series with both coils on 46 volts 
D.c., and •hall continue to operate when an additional series resistance 
of 300 ohms is added. The buzzer ba1e shall be held firmly duri~ this 
test. 

2. All buzzers shall be finally checked for maximum contact gap and good 
performance as determined both visually and audibly. 

LWDaVJ 
RETYPED BYa 

M 
AUTOMATIC ELECTRIC COMPANY 

CHICAGO. U. S. A. 
~ r.w. lJ.LMJ "7"4-
c V.E.J. A.W.B. I 

un. I"""· 
PAGE l OF l A-55402 
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ISSUE NO. 

,.......__ ---
TRACU.TG 
WORN 

A - GENERALI 

STANDARD ADJUSTMENT 
FOR 

TONE BTJZZF.R D-55402 

~8-57 applicable. 
RETYPE~ l. Tone buzzers 

~"67 B - STROKE: 

shall meet the requirements specified in A-100 which are 

ISS1 4 al 
CQ-5-A-55402 
EMG. ECO 
4-23-59 
CHANGED 
~BEET 1, 
SEC.E-1. 

p.r51'L A 
'P'scr 

JJ_,,.28--.1.G"t 
"{ ~ ...... 

ISSUE: 11'~ 

1. The armature stroke, gauged betaen the core and the armature, shall be 
approximate~ .00511 on the upper coil and approxi.matel1' .020" on the 
lower coil. 

C - SPRINOSs 

l. The dead spring shall rest against the adjusting screw with a tension or 
minimum 100 grams, maximum 200 grams. 

2. 

3. 

The contact spring shall be tensioned against the dead spring with a 
tension ot minimum 55 grams, maximum 100 grams measured near the contact. 

Contact separation shall be approximately .00511 • 

4. Contacts shall be aligned within 1/5 ot their f'ace diameter as gauged 
visually. 

5. The :reed weight shall initially be set approximately in the center of the 
adjusting slot, but mq be moved to facilitate adjustment or improve per
formance (see under E). 

D-- CONTACTS: 

1. All contacts shall be fimly attached t.o springs and brakets by spinning. 

2. Contacts on springs and brackets shall be thoroughly washed with chemically 
pure carbon tetrachloride and wiped on a clean chamois cloth at the time 
the buzzer is assembled. 

3. There shall be no sign ot cracks. on the contacting f'aces nor aey- other 
indication of a faulty contacting surf'ace. 

E - OPERATION: 

1. The buzzer shall start with 220 ohms in series with both coils on 50 volts 
n.c., and shall continue to operate when an additional series resistance 
of 330 ohms is added. The buzzer b~e shall be held finnly during this 
test. 

2. All buzzers shall be finally checked for maximum contact gap and good 
perf'o:nnance as determined both visually and audibly. 

LWDsVJ 
RETYPED BYs 
ID 

1 · .\\ 0• DR. ICHK. 
· ., ,. AUTOMATIC ELECTRIC COMPANY fL 1 --------.-----+~~~~~--· ; ,, 'I NORTHLAKE, ll.L.hU!_A IL.,. SHEET 1 Q·'I:' 1 A r:'r::."402 
'=/ L..---~~H~·~~~~e~,u~··--~ ____ ic:.i._v~.F.~ .• ~JL.!IA~·~W~.B~·~l ______ .._ __ ~...;,;r..;. __ ...r. _____ -_~_~ __ . __ ""':-__ _. 
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ISIUEN0.6 

e<>-fi7855 
CLASS "C" 
mvRITTEN 
oa. 1 
i-24-46 
,..,__ 4-J#-f'' 

;· 1. • 
! 

A• GENERAL! 

STANDARD ADJUSTMENT 
FOR 

POLE CHANGER D-55517 (48 VOLTS) 

1. The pole changer shall meet the general requirements specified in A-100 
which are applicableo 

frnsul i· ® B .. SPRINGSs 

lo Primary circuit springs. 

(a) Contact separation shall be .015• • o002"o 

(b) Each adjustable primary circuit spring shall exert a preseure on its 
adjusting screw buff er of 25 grams minimum, 40 grams maximum, 
measured at the bend in the spring. 

(c) If the end of the spring makes contact with the buffer of the 
adjusting screw, the side of the spring shall be tangent to the buffer 
at the point of contacto 
NOTEs It is satisfactory to change the angle of the form of the 

spring if necessaryo 

(d) The bushings on #3 spring shall not both have tension against the reed 
but any clearance between either bushing and the reed shall not be 
more than perceptibleo 

2. Votor circuit contacts. 

(a) Contact separation shall be perceptible minimum, .004• maaimumo 

C • VIBRATING REED MOUNTING1 

lo The vibrating reed pile-up screws shall be tightened so that the torque a• 
applied with a torque screw driver is 10 incla-pounds minimum, 
14 inch-pounds maximum. (Torq•• •er .. •ri.Ter eet at 12 iaolt-peaacleo) 

D • POLE PIECE AND REED WEIGHT GAP1 

lo With the pole changer operating in series with its associated equipment on 
46 volts and after the reed has reached a constant amplitude, the reed 
weight shall clear the pole face, when at extreme left swings by 1/16• 
minimum, l/s• maximum, as judged visually. 

• • OUTPUT VOLTAG•1 

10 When this pole changer is mounted the no load output from the secondary of 
the associated transformer shall be as shown below unless otherwise 
specifi•do 

A-55517 
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E - OUTPUT VOLTAGEs(CONT'D) 

Type #1 repeater coil trans. D•282173•A and B 
Double iron type repeat coil transo D-282302-A 
D•9520 
D-9550 
D-9559 .. A 
NOTEs The voltage shall be measured with a Weston 

model 155~ 150 Volt (2000!.) voltmetero 

CEWsDP 
REVISED 
FEW:TJ 
RRFtEB 
RETYPED BY 
VJ 
REVJSED BYs 
HAPsAV 

Mino 

un:. I"""" 
AUTOMATIC ELECTRIC COMPANY ci i-"!!!1!!!11~-."':'!!!~"=""'"l""""'!!:"=='=""'-f-~~~~~--f t HD' I HBMcE I GEL PAGI 2 OF 2 CHICAGO, U. S. A. 

No Load Voltage 
70 V • A.C. 
80 V. A.C. 
80 V. A.C. 
90 V. A.G. 
85 V. A.C. 

~55517 
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t•INI 

8-A..;55517 
IEMG. ECO 
4-24-·59 

,,...... TRACING 
WORN 
RETYPED ~ 
CHANGED '! 
SHEET 1, ~ 
SEC.:D-1. t, 

AatfR?ni 
\.. 

- llk'lir? ~ 
~SSUE: ~ 

;__ 

IU 
~ ... ... 
:g ... 
I 

:.E -11.. 

STAN.DA.RD ADJUSTMENT 
FOR 

POLE CHANGER D-55517 (50 VOLTS) 

A - GENERAL: 

1. The pole changer shall meet the general requirements specified in A-100 
which are applicable. 

B - SPRINGS: 

1. Primary circuit springs. 

(a) Con tact separation shall be • 015" ± • 00211 • 

(b) Each adjustable primary circuit spring shall exert a pressure on 
· its adjusting screw buffer of' 25 grams minimum, 4o grams maximum, 
measured.at the bend in the spring. 

~c) If the end Of the spring makes contact with the buffer of the 
adjusting screw, the side of the spring shall be tangent to the 
buffer at the point of contact. 

NOTE: It is satisfactory to change the angle of the form 
of the spring if necessary. 

( d) The bushings on #3 spring shall not both have tension against the 
reed but a:ny clearance between either bushing and the reed shall 
not be more than perceptible. 

2. Motor circuit contacts. 

(a) Contact separation shall be perceptible i.ninimum., .004" maximum. 

C - VIBRATING REED MOUNTING: 

l. The vibrating reed pile-up screws shall be tightened so that the torque 
as applied with a torque screw driver is 10 inch-pounds minimum, 14 
inch-pounds maximum. (Torque screw driver set at 12 inch-pounds.) 

• POLE PIECE AND REED WEIGHT GAP: 

l. With the pole changer pperating in series with its associated equipment 
on 50 volts and after the reed has reached a constant amplitude, the 
reed weight shall clear the pole face, when at extreme left swings by 
1/16" minimum, 1/8" maximum, as judged visually. . 

E - OUTPUT VOLTAGE: 

1. When this pole changer is mounted the no load output from the secondary 
of the associated transformer shall be as shown below unless otherwise 
specified. 

A-55517 
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E - OUTPUT VOLTAGE: (CONT'D) 

CEW:DP 
RF'"rISED 
FEW:TJ 

Type #1 repeater coil trans. D-282173-A and B 
Double iron type repeat coil trans. D-282302-A 
D-9520 
D-9550 
D-9559-A 

NOTE: The voltage shall be measured with a Weston 
- model 155, 150 Volt (2000 n) voltmeter • 

tlMiPw BY :VJ 
REVISED BY: 
HAP:AV 
RETYPED BY:MVR 

Min. No Load Vol.tage 
70 V. A.C • 
8o V. A.C. 
80 V. A.C. 
90 V. A.C. 
85 V. A.C. 

A-55517 
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STANDARD ADJUSTMENT 
FOR 

POLE CHANGER D-55517 (50 VOLTS) 

~ 
Lt'\ 
Lt'\ 
Lt'\ 

I 
~ 

~ A - GENERAL: 
w 

ISSUE: #9 
DATE: 2-15-61 
APPROVAL~~u 

Ul ,..17.1,1 

~ 
1-
V'\ 
::::> 
"""'I 

1. The pole changer shall meet the general requirements specified in A-100 
which are applicable. 

0 
<C 
0 
0:: 
<C 
0 z 
<C 
1-
V'\ -

B - SPRINGS: 

1. Primary circuit springs. 

(a) Contact separation shall be .015" ± .002". 

RETYPED 
2-15-61 
ISSUE: lf9 
[M! 

(b) Each adjustable primary circuit spring shall exert a pressure on 
its adjusting screw buffer of 25 grams minimum, 4o grams maximum, 
measured at the bend in the spring. 

(c) If the end of the spring makes contact with the buffer of the 
adjusting screw, the side of the spring shall be tangent to the 
buffer at the point of contact. 

NOTE: It is satisfactory to change the angle of the form 
of the spring if necessary. 

( d) The bushings on #3 spring shall not both have tension against the 
reed l:u.t a:rry clearance between either bus.hing and the reed shall 
not be more than perceptible. 

2. Motor circuit contacts. 

(a) Contact separation shall be perceptible minimum, .004" maximum. 

C - VIBRATING REED MOUNTING: 

1. The vibrating reed pile-up screws shall be tightened so that the torque 
as applied with a torque screw driver is 10 inch-pounds minimum, 14 
inch-pounds maximum. (Torque screw driver set at 12 inch-pounds. ) 

D - POLE PIECE AND REED WEIGHT GAP: 

1. With the pole changer operating in series with its associated equipment 
on 50 volts and after the reed has reached a constant amplitude, the 
reed weight shall clear the pole face, when at extreme left swings by 
1/16" minimum, 1/8" maximum, as judged visually. 

E - OUTPUT VOLTAGE: 

1. When this pole changer is mounted the no load output from the secondary 
of the associated transformer shall be as shown below unless otherwise 
specified. 

I AUTOMATIC* ELECTRIC I I SHEET 1 OF 2 I A-55517 
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E - OUTPUT VOLTAGE: (CONT'D) 

Type #1 repeater coil trans. D-282173-A and B 
Double iron type repeat coil trans. D-282302-A 
D-9520 
D-9550 
D-9559-A 

NOI'E: The voltage shaJ.l be measured with a Weston 
model 155, 150 Volt (2000 0) voltmeter. 

CEW:DP 
REVISED 
FEW:TJ 
RRF:EB 
RETYPED BY:VJ 
REVISED BY: 
HAP:AV 
RETYPED BY:MVR 

I AUTOMATIC. ELECTRIC I 
NORTHLAKE, ILLINOIS, U.S.A. 

lsHEET 2 OF 2 I 

Min. No Load Voltage 
70 V. A.C. 
80 V. A.C. 
80 V. A.C. 
90 V. A.C. 
85 V. A.C. 

A-55517 
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A - GENERAL: 

STANDARD ADJUS'!'MmT 
FOR 

POLE CHANGER D-.5.5518 (AA VOLTS) 

1. The pole changer shall meet the general requirements specified in 
A-100 which are applicable. 

B - SPRINGS: 

1. Primary circuit springs: 

(a) 
(b) 

( c) 

(d) 

Contact separation shall be .015" ± .002". 
F.a.ch adjustable primary circuit spring shall exert a pressure on 
its adjusting screw buff er ot 25 grams minimum, 40 grams maximum, 
measured at the bend in the spring. 
It the end of the spring makes contact with the buff er of the 
adjusting screw, the side of the spring ehaJ.l be tangent to the 
butter at the point of contact. 
!!Qm: It is satistactory to change the angle of the form 

of the spring if necessary. 
The bushings on #3 spring shall not both have tension against the 
reed but any clearance between either bushing and the reed shill 
not be more than perceptible. 

2. Motor circuit contacts; 

(a) Contact separation shall be perceptible minimum, .004" maxt.nmm. 

C - VIBRATING REED MOUNTING: 

1. The vibrating reed pile-up mounting screws shall be tightened so that 
the torque as applied with a torque screw driver is 10 inch-pounds min. 
14 inch-pounds maximum. (Torque screw driver set at 12 inch-pounds.) 

D -!POLE PIECE AND REED WEIGHT GAP: 

1. With the pole changer operating on 24 volts and atter the reed has reached 
a constant amplitude the reed weight shall clear the pole face, when at 
extreme left swings by 1/1611 minimum, 1/811 maximum, as judged visuall.7. 

E - OUTPUT VOLTAGE: 

1. When this pole changer is JDOunted the no load output from the secondary 
of the associated transformer shall be as shown below unless otherwiee 
specified. 

Min. no load valtage 
Type #1 repeat coil transformer D-282172-A 70 V. A.C. 
Double iron type repeat coil trans.D-282334-A 7.5 V. A.C. 
Small impedance coil transformer D-282175-A 4.5 V. A.C. 
!Q!!: The voltage shall be measured. with a Weston Model 1.5.51 150 volt 

(2000 0) voltmeter. 

CHICAGO, U. S. A. 
A-55518 AUTOMATIC ELECTRIC COMPANY ci '""• I """· 
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•UENO. l 

TRACI~ 
WORN 

RETYPED 
J -l.-55 
(~ - -, 

REVISED BY: 
HAP:AV 

RETYPED BY 
:SS 

A - GENERAL: 

STANDARD ADJUSTMENT 
FOR 

POLE CHANGl!li D-55518 (AA VOLTS) 

1. The pole changer shall meet the general requirements specified in 
A-100 which are applicable. 

B - SPRINGS: 

1. Priua.ry circuit springs: 

(a) 
(b) 

( c) 

(d) 

Contact separation shall be .01511 ± .00211 • 

Fa.ch adjustable primary circuit spring shall exert a pressure on 
its adjusting screw buff er or 25 grams minimum, 40 grams maximum, 
measured at the bend in the spring. 
It the end of the spring makes contact with the buff er of the 
adjusting screw, the side or the spring ~hall be tangent to the 
butter at the point of contact. 
J!2D: It is satistactory to change the angle of the form 

of the spring if necessary. 
The bushings on #3 spring shall not both have tension against the 
reed but &IJ1' clearance between either bushing and the reed shall 
not be more than perceptible. 

2. Motor circuit contacts; 

(a) Contact separation shall be perceptible minimum, .004" maximWn. 

C - VIBRATING REED MOUNTING: 

1. The vibrating reed pile-up mounting screws shall be tightened so that 
the torque as applied with a torque screw driver is 10 inch-pounds min. 
14 inch-pounds maximum. (Torque screw driver set at 12 inch-pounds.) 

D -!POLE PIECE AND REED WEIGHT GAP: 

1. With the pole changer operating on 24 volts and after the reed has reached 
a constant amplitude the reed weight shall clear the pole face, when at 

· extreme left swings by 1/1611 minimwn, 1/811 maximum, as judged visual.17. 

E - OUTPUT VOLTAGE: 

1. When this pole changer is JDOunted the no load output from the secondary 
of the associated transformer shall be as shown below unless otherwise 
specified. 

Min. no load voltage 
Type #1 repeat coil transformer D-282172-A 70 V. A.C. 
Double iron type repeat coil trans.D-282334-A 75 V. A.C. 
Small impedance coil transformer D-282175-A 45 v. A.C. 
NOTE: The voltage shall be measured with a Weston Model 155, 150 volt 
~ (2000 Q) voltmeter. 

CHICAGO, U. S. A. PAGE 1 OF 1 
• UI'(. I "" "· AUTOMATIC ELECTRIC O:OMPANY C 

t KWG I SS I GEL 
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.... 1111 

..UENO.l 

8-8-51 
RETlPED 
TRACJNG ,, 

14 ' . I 

ISS:#S ~ 

® 

STANDARD ADJUSTMENT FOR SNAP ACTION TEMPERATURE-RESISTANCE 
COMPENSATED TYPE VOLTAGE OONTROL RELAY 

FOR 48-VOLT OF£RATION 

l. GENERAL 

The Snap Action Temperature-Resistance Compensated Type Voltage Control Bela, 
consists of the following basic parts: two coil assemblies, negative tempera
ture-coefficient resistor, heel piece assembly, armature assembly, roller leaf 
type snap action Bl'litch and switch mounting bracket. 

The coil assembly is made up of a masnetic iron core upon which is wound a 
number of turns of wire. Fastened to each end of the iron core are spool heads 
which hold the wire in place on the core. The coil terminals are fastened to 
the spool heads in such a manner that the negative temperature resistor can be 
mounted betY1een the coils and cormected in series with theni. 

The nee;ative temperature coefficient resistor connected in series with the coils 
compensatea for the change in resistance of the coils for temperature variation 
and insures that the over-all resistance of the relay is constant for all nor
mal ternperat ure chane;es. 

The heel piece is made of maenetic iron and provides a motmting tor the coils 
and a maanetic path between them. It also provides a mounting tor the armature 
and switch mounting plate. 

The "armature and switch mounting plate• is made o£ brass and provides a mounting 
tor the armature, and switch mounting bracket. The r.iounting plate is attached 
to the heel piece in such a manner that it can be moved axially by an adjusting 
nut to provide tor stroke adjustment. 

The armature is also made of magnetic iron and is the operating portion of the 
relay that actuates the snap switch. The armature is chro.rniwn plated and the 
portion of the armature arm that contacts the switch roller is smooth. The 
arniature is mounted on the armature and srlitch motmting plate by two brass 
pivot screws that fit into the cone-shaped bearing holes in the armature which 
provide frictionless operation of the armature. The arrr.ature also completes a 
magnetic path between the coils and is provided with two brass residual SCl"WW• 
used to adjust the space bet118en the armature and coil core for aiding io obtain
ing the release of the rel~ at the desired voltaee. 

The roller t1P8 snap switch is mounted to a bracket which in turn is fastened 
to the armature and switch mounting plate. The snap action type sYdtch insures 
that a floating contact condition will never exist. The switch roller bears on 
the armature ann and provides a frictionless linkage between armature au.d switch. 

11. ROUTINE INSPECTION 

The inapection ot the relay should be in the f oll011ing order with readjustments 

AUTOMATIC ELECl'ltlC COMPANY t .... --.... ---..----.. 11 
.... "··-~ .. 'lllll""""'!""""_....,. 
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made only as necessary. Because different circuits require different adjust
ntents, provisions are provided for bench adjustment .and adjustment on the 
equipment the relay is to be used on. 

Armature - Test for Mechanical Binds - Section lll ~l and 2 

If there is excess play in the armature bearings, tne operation of the relay 
will be erratic. 

Residual Adjustment 

The residual screv1s provide an auxiliary means of adjusting the release of the 
relay at the desired voltaee. Section 111-A-5. 

Stroke Adjustment 

The relay is adjusted to operate on the desired voltage by varying the stroke 
adjusting screw on the front of the relay. Section lll-Q-4-a or b. 

Release Adjustmant 

The release of the relay at the desired voltage is obtained by causing the snap 
switch to insert an auxiliary resistance in series with the relay as it operates. 
The release of the relay is adjusted as per Section lll-C-5a or b. 

lll. SPECIFIC REQUIREMENTS 

A. GENERAL 

1. The relay shall meet the general requirements of A-100 which are applicable. 

B. ARMATURE 

1. Rlelay armatures shall not bind at their pivot bearing and shall have no 
more than .002" side play as judeed visually. 

2. The armature and switch moWlting plate shall not have excessive bind in 
the slots of the heel piece and shall have no more than .003• side play 
88 judged visually. 

3. With the residual screws backed out and the armature operated manually 
at the center, the armature shall strike both cores sin!Ult.,...-1.y. It 
is permissible, in order to meet thia requirement• to bend the pivot 
ears slightly. 

4. The Snap Switch roller shall "1rn freely and shall strike the armature 
squarely as judged visually. 

5. The residual acraa shall be initially set at .028" gap and then read
justed if neceaaary to meet the release requirement• in C-5-a or b. 

C OFERATION 

1. The snap switch shall operated when a .004 min. gauge ia inserted between 
the coil cores and the residual sc%11W9. 

AUTOMATIC ELECTRIC COMPANY 0 "'"· I ""n. 
CHICAGO, u. s. A. l----.....--... ii----.. P-A_GE_2 .... 0F_3_ ...... A-55566 
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The snap switch shall restore v1hen the relay is de-energized, with the 
annature release retarded by hand. 

J. a. Bench Adjustment 

The relay shall be energized in series with 500 ohms on 48 volts for 
a period of five minutes before the following adjustments are made. 

b. Adjustment Mounted on Equipment 

4. •• 

Rel~s shall be energized for five minutes in series with the circuit 
resistance (usually 500 ohms) necessary to give the operate voltage 
required by the circuit notes and AH adjustment notes before the 
following adjustments are made. 

Bench Adjustment 

With 500 ohms in series with the coils, the stroke adjusting screw 
shall be varied so the snap switch operates on 48-1/2 volts, but does 
not operate on 48 volts. This adjustment should result in a stroke 
approximately .040 11 • 

b. Adjustment Mounted on Equipnent 

5. a. 

The stroke adjusting screw shall be varied so the snap switch operates 
on the voltage required by the circuit notes and AH adjustment notes. 
(This adjustment should result in a stroke of approximately .040 11). 

Bench Adjustment 

The relay shall release on 47 volt~ with some value of resistance 
between the limits of 41+50 ohms max., 1650 ohms min., in series with 
the coils. 

b. Adjustment Mounted on E9,uipment 

The variable release control resistor shall be adjusted to meet the 
release voltage requirementa specified by the circuit notes and AH 
adjustment notes. (It is undesirable to secure the required release 
by using up all of the possible variation in the resistor, as it 
would leave no latitude ror future fine adjustment. 

D. LUBRICATION 

1. <:ne dip of spindle oil, Spec. 5231, shall be divided betV1een the two 
armature pivot bearings. 

2. Excessive oil shall not be allowed to remain on any surface. 

RLH:fh 
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STANDARD ADJUSTMENT 
FOR 

SNAP ACTION TEMPERATURE-RESISTANCE 
COMPENSATED TYPE VOLTAGE CONTROL 

RELAY FOR 48-VOLT OPERATION 
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t====================================================~ 

J.. GENERAL 

The Snap Action Temperature-Resistance Compensated Type Voltage Control Relay 
consists of the following basic parts: two coil assemblies, negative tempera
ture-coefficient resistor, heel piece assembly, armature assembly, roller leaf 
type snap action switch and switch mounting bracket. 

The coil assembly is made up of a magnetic iron co:re upon which is wound a 
number of' turns of wire. Fastened to each end of' the iron core are spool heads 
which hold the wire in place on the core. The coil terminals are fastened to 
the spool heads in such a manner that the negative temperature resistor can be 
mounted between the coils and connected in series with them. 

The negative tem;perature coefficient resistor connected in series with the coils 
compensates for the change in resistance of the coils for temperature variation 
and insures that the over-all resistance of the relay is constant for all normal 
temperature changes. 

The heel piece is ma.de of magnetic iron and provides a mounting for the coils 
and a :magnetic path between them. It also provides a mounting for the armature 
and switch mounting plate. 

The "armature and switch mounting plate" is ma.de of brass and provides a mounting 
for the armature, and switch mounting bracket. The mounting plate is attached 
to the heel piece in such a manner that it can be moved axially by an adjusting 
nut to provide f'or stroke adjustment. 

The armature is also ma.de of :magnetic iron and is the operating portion of the 
relay that actuates the snap switch. The armature is chromium plated and the 
portion of the armature arm that contacts the switch roller is smooth. The 
armature is mounted on the armature and switch mounting plate by two brass 
pivot screws that fit into the cone-shaped bearing holes in the armature which 
provide f'rictionless operation of the armature. The armature also completes a 
:magnetic path between the coils and is provided with two brass residual screws 
used to adjust the space between the armature and coil core f'or aiding in obtain
ing the release of the relay at the desired voltage. 

The roller type snap switch is mounted to a bracket which in turn is fastened 
to the armature and switch mounting plate. The snap action type switch insures 
that a floating contact condition will never exist. The switch roller bears on 
the armature arm and provides a frictionless linkage between armature and switch. 

11. ROUTINE INSPECTION 

The inspection of the relay should be in the following order with readjustments 
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made only as necessary. Because different circuits require different adjust
ments, provisions are provided for bench adjustment and adjustment on the 
equipment the relay is to be used on_. 

Armature - Test for Mechanical Binds - Section lll B-l and 2. 

If there is excess play in the armature bearings, the operation of the relay 
will be erratic. 

Residual Adjustment 

The residual screws provide an auxiliary means of adjusting the release of the 
relay at the desired voltage. Section lll-A-5. 

Stroke Adjustment 

The relay is adjusted to operate on the desired voltage by varying the stroke 
adjusting screw on the front of the relay. Section lll-C-4-a or b. 

Release Adjustment 

The release of the relay at the desired voltage is obtained by causing the snap 
switch to insert an auxiliary resistance in series with the relay as it operates. 
The release of the relay is adjusted as per Section lll-C-5a or b. 

lll. SPECIFIC REQUIREMENTS 

A. GENERAL 

l. The relay shall meet the general requirements of A-100 which are applicable. 

B. ARMATURE 

l. Relay armatures shall not bind at their pivot bearing and shall have no 
more than.002" side play as judged visually. 

2. The armature and switch mounting plate shall not have excessive bind in 
the slots of the heel piece and shall have no more than .003" side play 
as judged visually. 

3. With the residual screws backed out and the armature operated manually 
at the center, the armature shall strike both cores simultaneously. It 
is permissible, in order to meet this requirement, to bend the pivot 
ears slightly. 

4. The Snap Switch roller shall turn freely and shall strike the armature 
squarely as judged visually. 

5. The residual screws shall be initially set at .028" gap and then read
justed if necessary to meet the release requirements in C-5-a orb. 

C • OPERATION 

l. The snap switch shall operate when a .oo4"min. gauge is inserted between 
the coil cores and the residual screws. 
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The snap switch shall restore when the relay is de-energized, with the 
armature release retarded by hand. 

3. a. Bench Adjustment 

The relay shall be energized in series with 500 ohms on 48 volts for 
a period of five minutes before the following adjustments are made. 

b. Adjustment Mounted on Equipment 

Relays shall be energized for five minutes in series with the circuit 
resistance (usually 500 ohms) necessary to give the operate voltage 
required by the circuit notes and AH adjustment notes before the 
following adjustments are made. 

4. a. Bench Adjustment 

With 500 ohms in series with the coils, the stroke adjusting screw 
shall be varied so the snap switch operates on 48-1/2 volts, but does 
not operate on 48 volts. This adjustment should result in a stroke 
approximately .040". 

b. Adjustment Mounted on Equipment 

The stroke adjusting screw shall be varied so the snap switch operates 
on the voltage required by the circuit notes and AH adjustment notes. 
(This adjustment should result in a stroke of approximately .040"). 

5. a. Bench Adjustment 

The relay shall release on 47 volts with some value of resistance 
between the limits of 4450 ohms max., 1650 ohms min., in series with 
the coils. 

b. Adjustment Mounted on Equipment 

The variable release control resistor shall be adjusted to meet the 
release voltage requirements specified by the circuit notes and AH 
adjustment notes. (It is undesirable to secure the required release 
by using up all of the possible variation in the resistor, as it 
would leave no latitude for future fine adjustment. 

D. LUBRICATION 

1. One dip of spindle oil, Spec. 5231, shall be divided between the two 
armature pivot bearings. 

2. Excessive oil shall not be allowed to remain on any surface. 
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ISSUE NO. 1 
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STAllDARD ADJUSTKDT 
Fell 

BAB RELAY 

IR'IB.ODUCT!OI 

'!be :ear Rela;y 1a a mil ti-contact gang rela7 haYing JS •ke contacts. 'ftle 
etainl.es• steel rela;y trame provides mount.inc tor t.be wire contact springs. the 
armature, am the coilJ in addition to proTi.ding the .,unting boles tor the entire 
rel.a7 assemb~ itselt. 

The contact springs are made ot phosphor bronze •ire• the contacting ends of 
which are termed and plated to pr<>Tide llUl.ti-contacting surface or low electrical 
resistance. The coil is aounted on the rel.aJ' trame by meam ot two screwa and •7 
be adjusted to pro'Yi.de the proper arature trawl. 'lbe stational"J' wire contact 
springs rest at normal against a notched insulator. '!'be position ot this insulator 
is adjustable so that the proper contact follow and pressure •1' be secured. 1be 
mo'Yi.ng wire contact springs rest against another notched insulator which 1a part ot 
the armature ass•bq. 1he armature is attached to the traae by •ans of a leat
t;rpe binge spring. 1'httn the rela;y coil is enargis .. the armature is attracted to 
the coil core and moYes the wire contacts iringe associated with it eo that the;y 
-.ke contact with the stational"J' wire contact spring. 

ROUTINE INSPECTION 

During the normal lite or this rela;y it will not require readjustment art.er 
leaTing the Factcry. It it should be daaged in handling or beco• inoperatin troa 
so• other cause. it should 0e inspected and readjustments •d• it uecesear.r in the 
following order. 

Ali~tbe Contacts - The wire contacts ma7 be aligned b7 shifting the notched 
ins tor am bracket attached to the ar•ture. 

Check allgment ot Contacts. Section ~ 

or travel. is ad-justed 
on the rela7 tram. 

Check the Armature Stroke. Section B-3 

- '!be stationary •ke contact 

Check the position or the stationar;y make contacts. Section c-5. 6 am 7 • 

Check Relay tor Electrical Operation - Section D. 

SPECIFIC REQUIR~ENTS 

A. GENERAL. 

1. The rela;y shall •et all the require•nts or A-100 which are applicable. 

~~~-··~~~~~~~~~~~~~~~~~~~~~~~~ 
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B. ARllA TORE 

1. The armture shall be assembled •o that the gape between the ar•ture and 
the relay frame at the hinge, are .010• j: .002• •i th t.he rela7 
electrically operated. 

2. The residual gaps(space between the ar-.ture and coil core at each end) 
shall be. minimum .002• with the reUr elAtctricall7 operated • 

.3. '!be armature stroke shall be adjusted b;y' aoTing the coil core so that with 
the relay de-energized am the armature at normal, the gape between the coil 
core am the residual discs on the ar•ture are .080• :t .00)". 

l«)'l'E: The thickness gauge shall be hdd !lat acaimt the coil core and 
should just oTerlap the residual diac on the araature. 

C. CONTACT SPRINGS 

1. The •ire contact springs must be straight and tree tro• kink&I er 'bend• 
betore assembly into the rela7, and sll s:p-inga nat line-up unit'ormly with 
the remainder of th• springs in the group on the rela.7. · 

2. After assembly, all contact spring wires ahall rest tirllly in their 
proper notches with the relay at normal. 

3. The silver pl.a tine on the contacting ends ot the wires shall not touch 
the insulators as the relay operates or restores. 

4. The mrlng wire contact springs associated with the relay armature shall be 
well aligned with their associated stationary make contacta,such that there 
sball be not aore than .01S•side movement at the erds ot the wires when the 
rel.a7 is operated. 'Ibis requirement should be met when the notched 
insulator and its associated bracket are centered on tbe armature( line-up 
holes exactly aligned). 'lhi• bracbt. howner, •1' be shirted it 
necessary to meet this requirement. 

tl:>TE1 Thia requirement •ill be deemed met it the side llOT8JDent is no 
- greater than 1/2 the thickness of the spring wire. 

S. With the relay tla-energized and the armature at normal, there shall be 
approximately .020 11 gap between a plane pasaing through the tlwo leadi~ 
edges of the notched contact wire am the nearest point on the •ke contact 
wire, ae judged Tisually. This contact gap shall be approxiateq the same 
at both erds and shall not be less than .Ol.5"• '!his adjustaent shall be 
made by monnc the notched insulator and it.a bracket by meal'll!I ot the no 
adjusting screws proTided tor this purpose. 

6. With the relay operat.ed, the uke contact spring wires shall be litted 
approximately .020• trom the base or the notches in the insulator strip. 
This should result in the top or the contact nres being approxillately flush 
with the top o! the teeth on the insulator comb. 

7. l"itb the relay electrically operated, the mak~ contact pressure shall be 
minimum 2S grams measured just below the right angle torm in the make 
spring wires. 

A-S5S8S 
• DR. l~_f:I •• 
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n. ELEC'JRICAL OPERA TING REQU1REllENTS1 

1h• relq shall •et the following electrical require•nts when munted in 
&I\1 position. For bench adjuat•nt this require•nt shall be considered 
•t it the rela7 is tested with the arature in the vertical position. Th• 
•mm• test shall be Md• by operating the relay on the operate value am 
increuine the resistance (or decreasing the current) to t.be "H:>LD• value 
without interrupting the circuit. Warnings DO IDT SOAK. 

SOFP'II COIL OOIL '!EST OPERA'lE TEST llJLD TEST 
RESIST. VOLTA GI RESIST. CURRENT RESIST. CURRENT 

A D-283S73-A 2SO 46 200 .102 2200 .0189 
so 240 .102 2400 .0189 

B n-283573-A 250 46 200 .102 2200 .0189 so 240 .102 21'00 .0189 

c D-283S73-A 2so with 46 150 .12s 16So .0248 
1800 shunt so 180 .12s 1800 .0248 

D D-263573-A 2so with 46 lSO .12s 16So .0248 
1800 shunt so 180 .12s 1800 .o2h8 

E D-283990-A 6S 46 170 .196 1220 .o3S8 so 190 .196 1330 .o3S8 

F D-284002 ... A 16 46 9S .41S .$90 .016 so lOS .41.S 6SO .076 

G D-284034-A 4.6 46 SS .77 320 .142 so 60 .11 3SO .142 

H D-284035-A lUO 110 1000 .0447 12000 .0082 

J D-284129-A 400 with 46 lSS .090 24SO .0164 
3300 shunt so 200 .090 2700 .0164 

AUTOMATIC ELECTRIC COMPANY Q DR. I~· 
l. A-55S85 
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STAND.ARD .ADJUSTMENT 
FOR 

BAR RELAY 

INTRODUCTION 

The Bar Relay is a. multi-contact gang relay having 35 make contacts. The stain
less steel relay frame provides mounting for the wire contact springs, the armature, 
and the coil; in addition to providing the mounting holes for the entire relay 
assembly itself. 

The contact springs are made of phosphor bronze wire, the contacting ends of which 
a.re formed and plated to provide multi-contacting surface of low electrical resist
ance. The coil is mounted on the relay frame by means of two screws and JiliV' be 
adjusted to provide the proper armature travel. The stationary wire contact 
springs rest at normal against a. notched insulator. The position of this insulator 
is adjustable so that the proper contact follow and pressure may be secured. The 
moving wire contact springs rest against another notched insulator which is pa.rt of 
the armature assembly. The armature is attached to the frame by means of a lea.f
type hinge spring. When the relay coil is energized the armature is attracted to 
the coil core and moves the wire contact springs associated with it so that they 
make contact with the stationary wire contact spring. 

ROUTINE INSPECTION 

During the normal life of this relay it will not require readjustment after leaving 
the Factory. If it should be damaged in handling or become inoperative from some 
other ca.use, it should be inspected and readjustments ma.de if necessa.I'1' in the 
following order. 

Align the Contacts - The wire contacts ~ be aligned by shifting the notched 
insulator and bracket attached to the armature. 

Check a.ligmn.ent of Contacts. Section C-4. 

Adjust the Armature Stroke or Travel - The armature stroke, or travel, is adjusted 
by shifting the position of the coil on the relay frame. 

Check the Armature Stroke. Section B-3. 

Adjust the Position of the Stationary; Make Contacts - The stationary make contact 
wire springs may be adjusted by moving the notched insulator and bracket against 
which they rest at normal. This adjustment is made by means of the two hexagon 
headed screws located at each end of the notched insulator bracket. 

Check the position of the stationary make contacts. Section C-5, C-6 and c-7. 

Check Relay for Electrical 0peration - Section D. 

I A-55585 
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SPECIFIC REQUI.Rl!>!ENTS 

A - GENERAL: 

1. The relay shall meet all the requirements of A-100 which are applicable. 

B - ARMATURE: 

1. The armature shall be assembled so that the gaps between the armature 
and the relay frame at the hinge, are .OlO" :t .002" with the relay 
electrically operated. 

2. The residual gaps (space between the armature and coil core at each end) 
shall be minimum .002" with the relay electrically operated. 

NOTE: This adjustment shall be gauged between the closest adjacent 
points on the armature and core with at least one residual 
disc on each side in contact with the core. 

3. The armature stroke shall be adjusted by moving the coil core so that with 
the relay de-energized and the armature at normal, the gaps between the 
coil core and the residual discs on the armature are .08o" ± .003". 

NOTE: The thickness gauge shall be held flat against the coil core 
and should just overlap the residual disc which is closest 
to the core. The gauging shall be checked at each end of 
the core. 

C - CONTACT SPRINGS: 

1. The wire contact springs must be straight and free from kinks or bends 
before assembly into the relay, and a.ll springs must line-up uniformly with 
the remainder of the springs in the group on the relay. 

2. After assembly, all contact spring wires shall rest firmly in their proper 
notches with the relay at normal. 

~ 

3. The silver plating on the contacting ends of the wires shall not touch the 
insulators as the relay operates or restores. 

4. The moving wire contact springs associated with the relay armature shall be 
well aligned with their associated stationary make contacts, such that 
there shall be not more than .015" side movement at the ends of the wires 
when the relay is operated. This requirement should be met when the 
notched insulator and its associated bracket are centered on the armature 
(line-up holes exactly aligned). This bracket, however, may be shifted if 
necessary to meet this requirement. 

NOTE: This requirement will be deemed met if the side movement 
in no greater than 1/2 the thickness of the spring wire. 

A-55585 
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(Y) o~ 5. With the relay de-energized and the annature at nonnal, there shall be 
i.-- u :::> 

approximately .020" gap between a plane passing through the two leading 
I.{'\ u: 
aJ -.J edges of the notched contact wire and the nearest point on the make contact 
I.{'\ .... ai: .J 
l['\ g t-: wire, as judged visually. This contact gap shall be approximately the same 
I.{'\ ..... bl 

I ... ..J::.:: at both ends and shall not be less than .015 11 • This adjustment shall be .:i; -- ..... ...: made by moving the notched insulator and its bracket by means of the two .J u:c adjusting screws provided for this purpose. - I-!< n: 
(Y) :EO 
ti oz 6. With the relay operated, the make contact spring wires shall be lifted I-
Ill ::I approximately .02011 from the base of the notches in the insulator strip. x < "' This should result in the top of the contact wires being approximately 

w I < flush with the top of the teeth on the insulator comb. ... 
iii 

I 7. With the relay electrically operated, the make contact pressure shall be 
minimum 25 grams measured just below the right angle fonn in the make 

>< w spring wires. 
I Iii! D 

u ! 

i 
D - ELECTRICAL OPERATING REQUIREMENTS: 

The relay shall meet the following electrical requirements when mounted in 

c:i iii 
any position. For bench adjustment this requirement shall be considered met 

A. !C if the relay is tested with the annature in the vertical position. The "HOLD" 
L -c Q test shall be made by operating the relay on the operate value and increasing 

RETYPED 
the resistance (or decreasing the current) to the "HOLD" value without inter-
rupting the circuit. Warning: DO NOT SO.AK. 

9-15-~8 
COIL TEST OPERATE TEST HOLD TEST ISSUJf%,_ :fr{ SUFFIX COIL 

RESIST. VOLTAGE RESIST. CURRENT RESIST. CURRENT 

A D-283573-A 250 46 200 .102 2200 .0189 
50 240 .102 2400 .0189 

B D-283573-A 250 46 200 .102 2200 .0189 
50 240 .102 2400 .0189 

c D-283573-A 250 with 46 150 .125 1650 .0248 
18oO shunt 50 180 .125 1800 .0248 

D D-283573-A 250 with 46 150 .125 1650 .0248 
1800 shunt 50 180 .125 1800 .0248 

E D-283990-A 65 46 170 .196 1220 .0358 
50 190 .196 1330 .0358 

F D-284002-A 16 46 95 .415 590 .076 
50 105 . 415 650 .076 

G D-284034-A 4.6 46 55 .77 320 .142 
50 60 .77 350 .142 

H D-284035-A 1450 110 1000 .0447 12000 .0082 

J D-284129-A 400 with 46 155 .090 2450 .0164 
3300 shunt 50 200 .090 zroo .0164 

K D-284253-A 250 with 50 180 .125 1800 .0248 
l8oo shunt 

RETYPED BY:mvr A-55585 
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STANDARD ADJUSTMENT 
FOR 

BAR RELAY 

INTRODUCTION 

ISSUE: #8 (}i)t_ 1 
DATE: 2-14-63 J·"'"~ 
APPROVALS: 

The Bar Relay is a multi-contact gang relay having 35 make contacts. The 
stainless steel relay frame provides mounting for the wire contact springs, the 
armature, and the coil; in addition to providing the mounting holes for the 
entire relay assembly itself. 

The contact springs are made of phosphor bronze wire, the contacting ends of 
which are formed and plated to provide multi-contacting surface of low electrical 
resistance. The coil is mounted on the relay frame by means of two screws and 
may be adjusted to provide the proper armature travel. The stationary wire 
contact springs rest at normal against a notched insulator. The position of 
this insulator is adjustable so that the proper contact follow and pressure may 
be secured. The moving wire contact springs rest against another notched 
insulator which is part of the armature assembly. The armature is attached to 
the frame by means of a leaf-type hinge spring. When the relay coil is energized 
the armature is attracted to the coil core and moves the wire contact springs 
associated with it so that they make contact with the stationary wire contact 
spring. 

ROUTINE INSPECTION 

During the normal life of this relay it will not require readjustment after 
leaving the factory. If it should be damaged in handling or become inoperative 
from some other cause, it should be inspected and readjustments made if necessary 
in the following order. 

Align the Contacts - The wire contacts may be aligned by shifting the notched 
insulator and bracket attached to the armature. 

Check alignment of contacts. Paragraph 3.4. 

Ad.just the Armature Stroke or Travel - The armature stroke, or travel, is 
adjusted by shifting the position of the coil on the relay frame. 

Check the armature stroke. Paragraph 2.3. 

Adjust the Position of the Stationary Make Contacts - The stationary make contact 
wire springs may be adjusted by moving the notched insulator and bracket against 
which they rest at normal. This adjustment is made by means of the two hexagon 
headed screws located at each end of the notched insulator bracket. 

Check the position of the stationary make contacts. Paragraphs 3.5, 3.6 and 3.7. 

Check Relay for Electrical 0peration - Paragraph 4. 

I AUTOMATIC - ELECTRIC I I SHEET l OF 3 I A-55585 
NORTHLAKE, ILLINOIS U.S.A. 

TCI Library  www.telephonecollectors.info 



SPECIFIC REQ1JIREMENTS 

1 - GENERAL: 

1.1 The relay shall meet all the requirements of A-100 which are applicable. 

2 - ARMATURE: 

2.1 The armature shall be assembled so that the gaps between the armature and 
the relay frame at the hinge are .011 11 ± .004" with the relay electrically 
operated. 

2.2 The residual gaps (space between the armature and coil core at each end) 
shall be minimum • 002" with the relay electrically operated. 

NOTE: This adjustment shall be gauged between the closest 
adjacent points on the armature and core with at 
least one residual disc on each side in contact with 
the core. 

2.3 The armature stroke shall be adjusted by moving the coil core so that with 
the relay de-energized and the armature at normal, the gaps between the 
coil core and the residual discs on the armature are • 080" ± • 003". 

NOTE: The thickness gauge shall be held flat against the 
coil core and should just overlap the residual disc 
which is closest to the core. The gauging shall be 
checked at each end of the core. 

3 - CONTACT SPRINGS: 

3 .1 The wire contact springs must be straight and free from kinks or bends 
before assembly into the relay, and all springs must line-up uniformly with 
the remainder of the springs in the group on the relay. 

3.2 After assembly, all contact spring wires shall rest firmly in their proper 
notches with the relay at normal. 

3.3 The silver plating on the contacting ends of the wires shall not touch the 
insulators as the relay aper.ates or restores. 

3.4 Side movement of the make contact spring is permissible provided that in 
all positions the spring shall not be outside the width of the armature 
spring contact area, as gauged visually. Upon operation of the relay the 
make spring contact area shall seat properly in the armature spring 
contact "V". 

3.5 With the relay de-energized and the armature at normal, there shall be 
approximately .020 11 gap between a plane passing through the two leading 
edges of the notched contact wire and the nearest point on the make contact 
wire, as judged visually. This contact gap shall be approximately the same 
at both ends and shall not be less than .015". This adjustment shall be 
made by moving the notched insulator and its bracket by means of the two 
adjusting screws provided for this purpose. 
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ISSUE: 
RETYPED 
2-14-6 
ISS. 3.6 With the relay operated, the make contact spring wires shall be lifted 

approximately .020" from the base of the notches in the insulator strip. 
This should result in the top of the contact wires being approximately 
flush with the top of the teeth on the insulator comb. 

3.7 With the relay electrically operated, the make contact pressure shall be 
minimum 25 grams measured just below the right angle form in the make 
spring wires. 

4 - ELECTRICAL OPERATING REQUIREMENTS: 

The relay shall meet the following electrical requirements when mounted in any 
position. For bench adjustment this requirement shall be considered met if the 
relay is tested with the armature in the vertical position. The "HOLD" test 
shall be ma.de by operating the relay on the operate value and increasing the 
resistance (or decreasing the current) to the "HOLD" value without interrupting 
the circuit. Warning: IX> NOT SOAK. 

SUFFIX COIL COIL TEST OPERATE TEST HOLD TEST 
RESIST. VOLTAGE RESIST. CURRENT RESIST. CURRENT 

A D-283573-A 250 46 200 .102 2200 .0189 
50 24o .102 2400 .0189 

B D-283573-A 250 46 200 .102 2200 .0189 
50 240 .102 24oo .0189 

c D-283573-A 250 with 46 150 .125 1650 .0248 
1800 shunt 50 180 .125 1800 .0248 

D D-283573-A 250 with 46 150 .125 1650 .0248 
1800 shunt 50 180 .125 1800 .0248 

E D-283990-A 65 46 170 .196 1220 .0358 
50 190 .196 1330 .0358 

F D-284002-A 16 46 95 .415 590 .076 
50 105 .415 650 .076 

G D-284o34-A 4.6 46 55 .77 320 .142 
50 60 .77 350 .142 

H D-284o35-A 1450 110 1000 .o447 12000 .Oo82 

J D-284129-A 4oo with 46 155 .090 2450 .0164 
3300 shunt 50 200 .090 2700 .0164 

K D-284253-A 250 with 50 180 .125 1800 .0248 
1800 shunt 

RETYPED:mvr 
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A·- r.P!!AJ.: 

STANDARD ADJUSDl!RT 
FOR 

5'lS D,C, SNAP ACTION SWITCH RELAY. D-55595 

l. This apparatus shall meet all requira11ents ot A-100 and A-300 which 
are applicable, 

B - ARMATURE: 

1, The snap-action switch shall be positioned so that at least one-halt 
the width or the leaf spring covers that port.ion of the armature that 
actuates the switch, 

2, The residual is a disc ,006 11 thick welded to the armature. 

3. The snap-action switch shall operate when a .00611 ± ,00211 gauge is 
inserted between the armature (or residual. screw when used) and the 
coil core, 

~: When two snap-action switches are used6 it may be necessary 
to omit Section E2 ot A-300 and adjust the armature so that 
normally only one armature arm rests on the fixed heel.piece 
residual. 

4. The relay stroke shall be set at ,03on with a variation of ± ,00311 

allowed tor inspection. 

5. The snap switch shall restore 'When the rel.ay is de-energized6 with 
the anna.ture 1 s rel.ease retarded by hand, 

C - WBRICATION: 

1, One drop of Spindle Oil6 (Spec. 5231)6 shall. oe applied between the 
opere.ting leats of the snap switches and the ends of the armature 
against which they operate. 

D - ELECTRICAL OPERATING RE1UIRJ!MENTS: 

l. The relays shall operate completel7 on the test operate values shown 
for the various oomM nations and coils shown on the chart of pages 2 
and 3. Resistance values are tor 50 volts D.c. unless otherwise 
specified. Currmt ruues are shown in amperes, 

AUTOMATIC ELECTRIC COMPANY ci UK. I '"""' 
CHICAGO, u. s. A. t----.... ---... ---.,.PJJ-G!!l!!B_l_Oll!l!F!!""'!3_ ....... A-55595 
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COIL INFORMATION SINGLE CONTACTOR COMBINATION 

COIL NUMBER RESISTANCE SUFFIX TEST OPERATE 
Im>ISTANCE CURRmT 

D-280297-A 25 Q Al 600 Q .080 

D-280220-A 58 '2 A2 1000 Q .0473 

D-280221-A 125 '2 A3 1400 '2 (6-V - 60 '2) .0328 

D-280069-A 300 Q A4 2100 Q (12-V - 270 '2) .0209 

D-280580-A 750 g A5 3000 Q .0133 

D-28039.3-A 1300 '2 A6 3200 Q (24-V - 850 '2) .0111 

D-2804~A 3300 '2 A7 3300 g .0076 

D-281175-A 6500 '2 AS 4200 Q .0047 

D-281644-A 11300 '2 A9 .3000 g (110-V-20000 '2) .0035 

D-280026-A 111-200 '2 
A19 

T~T WITH BOTH WOOS. 
.0238 #2-200 '2 IN SERI~ - 1700 Q 

D-280219-A 2500 Q A20 3900 '2 .0078 

D-282086-A 5000 '2 A2l 110-V - 6600 '2 .0095 

D-282137-A 800 '2 A22 1.300 g .02.38 
Sleeve 

D-281548-A 
788 g 

A27 1900 g .0186 (lJ00-2000 QNI) 

D-280196-A 11-2000 '2 A29 2000 g .0125 #2-2000 g 

AUTOMATIC ELECTRIC COMPANY Q 
UK. I"'""" 
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COIL Illl'ORMATION DOUBLE OONTAC'l'OR COMBINATION 

COIL NOHBIR RESISTANCE SUFP'IX T~T IUH•:W ITIC ----· ..,.. __ , 1:1 ... 

D-280297-.A 2S g Bl.O 420 Q (6-V - .30 0) .ll2 

D-280220-A 58 o Bll b)O g .0727 

D-280221-A 125 Q Bl2 900 Q (12-v - 120 o) .0488 

D-280069-A .300 Q Bl.3 ]JOO g .0.31.3 

D-280.580-A ?SO g Bl4 1700 g (24-V - 420 g) .0204 

D-28039.3-A 1.300 Q Bl.5 1700 g .0167 

D-2802l.9-A 2500 Q Bl6 1800 Q .0166 

D-281175-A 6500 Q Bl? 500 Q .00715 

D-281644-A 11300 g Bl8 110-V - 10000 Q .0052 

D-282086-A 5000 g B23 1.50-V - 6SOO g .00131 

D-280744-A 11-1000 g B24 TEST ON 11 WOO. .0205 /12-lrxxJ Qlll 1450 g 

D-28.3001-A 11-1000 0 B25 TEST ON 11 WOO. .0256 #2-980 Q 9SO o 

D-2832.50-A 11-3300 Q B26 TEST OH Ill WOO. .00135 #2-.3.300 g uo-v - 4700 g 

D-281548-A 111-788 Q B28 1100 Q .0264 
'lJ0()-2000 '2111) 

D-284016-A 2(XX) g B.30 1200 Q .0156 

D-280077-A 700 g B.31 16SO o .0213 

AUTOMATIC ELECTRIC COMPANY ci UK. I"""" il A-55595 CHl~GO, U. S. A. a. I I PAGE 3 OF 3 c 
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rM·l377 

llMll fl9ct 

TRACING 
~ 
'~-·!PED 

C0-39103 
CUBS B 
8-.3-55 
Adde4 .Coil 

1•0 ..• p~ 
I ,!i1t f' • ..,j~ 

ISSUE: lit:--~ 
C0-44 
CLASS B 
4-12-56 
Added 2 

A·- Gppil: 

STANDARD ADJUS'l'HBRT 
FOR 

5'lS D,C, SNAP ACTION SWITCH RELAY, D-55595 

1, 'Ibis apparatus shall meet all requirements of A-100 and A-300 which 
are applicable, 

B - ARMATURE: 

1, The snap-action switch shall be positioned so that at least one-halt 
the width of the leaf spring covers that TlOrt.irn of the amature that 
actuates the switch. 

2, The residual. is a disc ,006 11 tl".ick welded to the armature, 

3, The snap-action switch shall operate when a .oosn ± ,002n gauge is 
inserted between the armature (or residual. screw when used) and the 
coil core. 

~: When tJIO snap-action switches are used.11 it may be necassary 
to omit Section E2 of A-JOO and adjust the armature so that 
no:rmally only one armature arm rests on the fixed heelpiece 
residual. 

4, The relay stroke shall be set at .030• with a variation of ± ,003n 
allowed for inspection, 

5. The snap switch shall restore lfhen the relay is de-energized., with 
the armature's release retarded by hand. 

C - WBRICATION: 

1. One drop of Spindle Oil., (Spec. 5231)., shall. De applied between the 
opel.'"$.tilig leats of the sna.p switches and the ends or the armature 
against which they operate. 

D - ELECTRICAL OPERATING filR-;jIREMENTS: 

1, The relays shall operate completely- on the test operate va..1l1es shown t. 
tor the various combinations and coils shown on the chart of pages 2 
and 3~ Resistance values are for 50 volts D,C, unless otherwiee 
specified, Currant values are shown in amperes. · I 

A-55595 
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COIL INFORMATION SINGLE CONTACTOR COMBINATION 

con. NUMBm RESISTANCE SUFFIX TEST OPERATE 
RESISTANCE CURRENT 

D-280297-A 25 Q Al 600 Q .oso 

0-280220-A 58 '2 A2 1000 Q .0473 

I 

D-280221-A 125 Q A3 1400 Q (6-V - 60 '2) .0328 

D-280069-A 300 Q Al+ 2100 Q (12-V - 270 '2) .0209 

D-280580-A 750 Q A5 3000 Q .0133 

D-280393-A 1300 Q A6 3200 Q (24-V - 850 '2) .0111 

D-280400-A 3300 Q A7 3300 Q .0076 

D-281175-A .6500 Q AS 4200 Q .0047 

D-281644-A 11300 Q A9 3000 Q (110-V-20000 '2) .0035 

D-280026-A /fJ.-200 Q 
A19 

TEST WITH BOTH WOOS. 
.0238 #2-200 Q IN SERIES - 1700 Q 

D-280219-A 2500 Q A20 3900 Q .0078 

D-282086-A 5000 Q A2l 110-V - 6600 '2 .0095 

D-282137-A 800 Q A22 1300 Q .02.38 
Sleeve 

D-281548-A 788 0 
A2'l 1900 0 .0186 (JJoo-2000 mu) 

D-280196-A 11-2000 Q A29 2000 Q .0125 (12-2000 Q 

Q 
urc. ICHK. 

AUTOMATIC ELECTRIC COMPANY A-55595 
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COIL Illl'ORICA!IOI 

COIL IOJIBE JmSIST.&ICI 

D-280297-A 25 g 

D-280220-A S8 Q 

D-280221-A 125 Q 

D-280069-A .300 Q 

D-280.S~A 7.50 Q 

D-280393-A 1300 Q 

D-280219-A 2500 Q 

D-281175-A 6SOO o 

D-281644-A ' 11300 Q 

D-282086-A sooo g 

D-280744~A 
11-1000 g 
112-1000 ma 

D-28.3001-A 11-1000 g 
/12-980 g 

D-2832.SO-A 11-.3300·'1 
12-.3.300 Q 

D-281548-A 111-788 Q 
1300-2000 Qlll:) 

D-284016-A 2000 Q 

D-280077-A 700 Q 

AUTOMATIC ELECTRIC COMPANY c:i 
CHICAGO, U. S. A. t 

SUPP'IX 

Bl.O 

Bll 

Bl2 

Bl.3 

Bl4 

Bl.5 

BJ.6 

Bl7 

Bl8 

B23 

B24 

B25 

B26 

B28 

B)O 

B.31 

I I 

Ji 

DOUBLI OOITACTOR COMBINATION 
·~·'I"· 

·.rm·r • 
~-, 

.ILl!O.u>TUU& . 
~- .. --

420 g (6-V - .30 0) .ll.2 

.)30 g .O?Z'I 

900 g (12-V - 120 Q) .0488 

1300 Q .0.31.3 

1700 Q (24-V - 420 Q) .0204 

1700 Q .Ol.67 

1800 Q .0166 

.500 Q .0011s 

110-V - 10000 g .0052 

lSO-V - 6,500 g .00131 

TEST ON 1J. WDG. .0205 14.50 Q 

TEST ON ll. WDG. .<>256 9.50 Q 

TEST 01 1J. WOO. .001.35 uo-v - 4700 g 

1100 g .0264 

1200 Q .0156 

1650 Q .0213 

UK. I"""" 
PAGE .3 OF .3 A-55595 
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rRACING 
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6-26-62 
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..!: 

STANDARD ADJUSTMENT 
FOR 

57S D.C. SNAP ACTION SWITCH RELAY, D-55595 

ISSUE: ~ 
DATE: 6-26-62 
APPROVALS: fJ2Jn. 1. ~,,,-1, J 

I- A - GENERAL: z 
UJ 
~ 
I-
V) 

:::::> .., 
0 
~ 

0 
~ 
~ 
0 z 
~ 
I
V) 

l. This apparatus shaJ.l meet all requirements of A-100 and A-300 which 
are applicable. 

B - ARMATURE : 

l. The snap-action switch shall be positioned so that at least one-half' 
the width of the leaf spring covers that portion of the armature that 
actuates the switch. 

2. The residuaJ. is a disc .006 11 thick welded to the armature. 

3. The snap-action switch shall operate when a .00811 ± .002" gauge is 
inserted between the armature (or residuaJ. screw when used) and the 
coil core. 

NOTE: When two snap-action switches are used, it may be necessary 
to omit Section E2 of A-300 and adjust the armature so that 
normally only one armature arm rests on the fixed heelpiece 
residuaJ.. 

4. The relay stroke shaJ.l be set at .030" with a variation of ± .003" 
BJ.lowed for inspection. 

5. The snap switch shall restore when the relay is de-energized, with 
the armature's release retarded by hand. 

C - LUBRICATION: 

1. One drop of Spindle Oil, (Spec. 5231), shf be applied between the 
operating leaves of the snap switches and the ends of the armature 
against which they operate. 

£ - ELECTRICAL OPERATING REQUIREMENTS: 

1. The relays shall operate completely on the test operate vaJ.ues shown 
for the various combinations and coils shown on the cha.rt of pages 
2 and 3. Resistance values are for 50 volts D.C. unless otherwise 
specified. Current vaJ.ues are shown in amperes. 

I AUTOMATIC~ ELECTRIC I SHEET l OF 3 A-55595 
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COIL IN.FORMATION SINGLE CONTAC'IDR COMBINATION 

TEST OPERATE 
COIL NUMBER RESIST.AN CE SUFFIX RESIS"r.ANCE CURRENT 

D-280297-A 25 n Al 600 n .080 

D-280220-A 58 n A2 1000 n .0473 

D-280221-A 125 n A3 1400 n (6 v. - 60 n) .0328 

D-280069-A 300 n A4 2100 n (12 Vo - 270 n) .0209 

D-280580-A 750 n A5 3000 n .0133 

D-280393-A 1300 n A6 3200 n ·(24 v. - 850 n) .Olli 

D-28o4oO-A 3300 n A7 3300 n .0076 

D-28ll75-A 6500 n AB 4200 n .oo47 

D-281644-A 11300 n A9 3000 n (llO V. - 20000 n) .0035 

#1-200 n TEST WITH BOTH WDGS. 
D-280026-A f2.-200 n Al9 IN SERIES - 1700 n .0238 

D-280219-A 2500 n A20 3900 n .0078 

D-282086-A 5000 n A2l 110 v. - 6600 n .0095 

D-282137-A s~~v~ A22 1300 n .0238 

#1-788 n 
D-281548-A (1300 n - 2000 n N.I.) A27 1900 n .0186 

D-280196-A #1-2000 n 
#2-2000 n A29 2000 n .0125 

~ I SHEET 2 I I AUTOMATIC ~~ ELECTRIC I OF 3 A-55595 
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COIL INFORMATION DOUBLE CONTACTOR COMBINATION 

TEST OPERATE 
COIL NUMBER RESISTANCE SUFFIX RESISTANCE CURRENT 

D-280297-A 25 n BlO 420 n (6 v. - 30 0) .ll2 

D-280220-A 58 n Bll 630 n .0727 

D-280221-A 125 n Bl2 900 n (l2 v. - l20 n) .0488 

D-280069-A 300 n Bl3 1300 n .0313 

D-280580-A 750 n Bl4 1700 n (24 v. - 420 n) .0204 

D-280393-A l300 n Bl5 l700 n .0167 

D-280219-A 2500 n Bl6 l8oo n .0166 

D-28ll75-A 6500 n Bl7 500 n .00715 

D-281644-A 11300 n Bl8 llO V. - loooo n .0052 

D-282086-A 5000 n B23 150 v. - 6500 n .00131 

D-280744-A #l-lOOO O B24 TEST ON #l WDG. .0205 #2-lOOO 0 NI 1450 n 

D-283001-A 
#1-1000 n B25 TEST ON #l WOO. .0256 
#2-980 n 950 n 

D-283250-A #1-3300 n B26 TEST ON #1 WDG. .00135 
#2-3300 n llO V. - 4700 0 

D-281548-A #1-788 n 
(1300 0 - 2000 0 N.Io) B28 1100 n .0264 

D-284016-A 2000 n B30 1200 n .Ol56 

D-280077-A 700 n B3l 1650 n .02l3 

I AUTOMATIC - ELECTRIC I I SHI .. ET 3 OF 3 I A-55595 
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STANDARD ADJUSTMENT 
FOR 

578 D.C. SNAP ACTION SWITCH RELAY, D-55595 

ISSUE: #6 
DATE: 6-26-62 
APPROVALS: ()!2}fl.. 1· 3-u"' }& 

ISSUE: fr 
DATE: l2-27-6E 
APPROVALS: /l.B. · N.~/n-•3 

.,_ A - GENERAL: z 

TRACING 
WORN 
RETYPED 
6-26-62 

w 
~ .,_ .,, 
:::> ..., 
0 
< 
0 
0::: 
< 
0 z 
< .,_ .,, 

7-A-55595 
.,------- • ECO 
lc-27-63 
ADDED COIL 
NO. to 
SHEET #3 

l. This apparatus shall meet all requirements of A-100 and A-300 which 
are applicable. 

B - ARMATURE: 

l. The snap-action switch shall be positioned so that at least one-half 
the width of the leaf' spring covers that portion of the armature that 
actuates the switch • 

2. The residual is a disc .Oo6" thick welded to the armature. 

3. The snap-action srltch shall operate when a .008" ± .002 11 gauge is 
inserted between the armature (or residual screw when used) and the 
coil core. 

NOTE: When two snap-action switches a.re used, it may be necessary 
to omit Section E2 of A-300 and adjust the armature so that 
normal.ly only one armature a.rm rests on the fixed heelpiece 
residual. 

4. The relay stroke shall be set at .03011 with a variation of ± .003" 
allowed for inspection. 

5. The snap switch shall restore when the relay is de-energized, with 
the armature's release retarded by hand. 

C - LUBRICATION: 

l. One drop of Spindle Oil, (Spec. 5231), shall be applied between the .,. 
operating leaves of the snap sw1 tches and the ends of the armature 
against which they operate. 

D - ELECTRICAL OPERATING REQUIREMENTS: 

l. The relays shall operate completely on the test operate values shown 
for the various combinations and coils shown on the chart of pages 
2 and 3. Resistance values are for 50 volts D.C. unless otherwise 
specified. Current values a.re shown in amperes. 
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COIL Ilf.POmlA!l'ION SINGLE CmrrAC'mR COMBIHATION 

TEST OPERATE 
COIL lfUMBD RESISTANCE SUY.FIX RESIS':t!ANCE CURRENT ' 

D-280297-A 25 n Al 600 n .080 

D-280220-A 58 n A2 1000 n .0473 

D-280221-A 125 n A3 i4oo n (6 v. - 60 n) .0328 

D-280069-A 300 n A4 2100 n (12 v. - 270 n) .0209 

D-280580-A 750 n AS 3000 n .0133 

D-280393-A 1300 n A6 3200 n (24 v. - 850 n) .Olll 

D-2804oo-A 3300 n A7 3300 n .0076 

D-28ll75·A 6500 n A8 4200 n .oo47 

D-281644-A 11300 n A9 3000 n (uo v. - 20000 n) .0035 

#1-200 n TEST WITH BOO'H WDGS. 
D-280026-A f2-200 n Al9 IN SERIES - 1700 0 .0238 

D-28o219-A 2500 n A20 3900 n .0078 

D-282o86-A 5000 n A2l 110 v. - 6600 n .0095 

D-282137-A s~g~ A22 1300 n .0238 

#1-788 n 
D-281548-A (1300 n - 2000 n N.I.) A27 1900 n .0186 

D-28o196-A t-2000 n 
-2000 n A29 2000 n .0125 

I AUTOMATIC ELECTRIC I I SHEET 2 OF 3 I A-55595 
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ISSUE: 
RPn'YPED COIL l:NPURMATION DOUBLE CONTAC'roR COMBINATION 
6-26-62 
ISS. '/16 TEST OPERATE 
~ COIL NUMBER RESISTANCE SUFFIX RESISTANCE CURRENT 27-63 
ISS. 111 

D-280297-A 25 n BlO 420 n (6 v. - 30 n) .112 

D-280220-A 58 n Bil 630 n .0727 

D-280221-A 225 n Bl2 900 n (12 v. - 220 n) .0488 

D-280069-A 300 n Bl3 2300 n .0313 

D-280580-A 750 n Bl4 2700 n (24 v. - 420 n) .0204 

D-280393-A 2300 n Bl5 2700 n .0167 

D-280219-A 2500 n Bl6 2800 n .0166 
.. 

D-281175-A 6500 n Bl7 500 n .00715 

-
D-281644-A 21300 n Bl8 110 v. - 10000 n .0052 

D-282086-A 5000 n B23 150 v. - 6500 n .00131 

D-280744-A t-1000 n B24 TEST ON #1 WDG. .0205 -1000 n NI 1450 n 

D-283001-A #1-1000 n B25 TEST ON #1 WDG. .0256 :/12-980 n 950 n 

D-283250-A #1-3300 n B26 TEST ON #1 WDG. .00135 #2-3300 n 110 v. - 4700 n 

D-281548-A #1-788 n B28 2100 n .0264 (1300 n - 2000 n N.I.) 

D-284ol6-A 2000 n B30 1200 n .0156 

D-280077-A 700 n B31 i650 n .0213 

D-282137-A .800 1l B32 600 n .0355 -- Sleeve 

I AUTOMATIC - ELECTRIC I I SHEET 3 OF 3 I A-55595 
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FM·1377 

ISSUE N0.1 

C0-.3ll.31 
CLASS B 
7-2-54 

~ 
STANDARD ADJUS'DIENT 

FOR 
VOLTA<E CCJf TROL BELAY 

usnm SNAP-ACTICll SWITCH 
D-550017 

di=.39179 A - GmERAL: 
CLASS B. 1.J ~ 
.5-19-55 /' _ 1. This apparatus shall meet the general requirements ot A-100 which are 
Retyped pg2 applicable. 
R•~~~-« 
ISSUE: :: . B - ll>UNTlNG: .Q;,.. 

1. In service and when being tested the rel.&1' shall be mounted with the 
armature pivots in a vertical line and with the pivot screw on top. 

C - ARMATURE: 

1. The rel~ armature shall not bind at it•s pivot bearings and shall 
have no more than .002• aide pl111 as judged v1suall.y. 

2. The armature and bracket mounting plate shall not have excessive bind 
in the slots ot the heelpiece and shall have not more than .003• aide 
pl81 as judged viauaJ.l1 • 

.3. With the residual screws backed out and the amature allowed to tall 
tree}¥, the armature shall atrike both cores aimltaneous}¥. It ia 
permissible, in order to •et this requiremant, to bend the pivot ea.re 
slight}¥. 

4. The. residual screws shall be adjusted u apecitied in Section E-2.within 
:t .001" tor adjustment and :t .002" tor inapecticn. Bot.h residual scren 
shall strike the eores when the amature 1a allowed to tall. treeq. 

5. The stroke shall be adjusted as apecitied in Section :S-2 within :t .00111 
tor adjustment and :t .002• tor .inspection. 

6. With the armature tension spring adjusting screw not touching the spring 
and the armature normal., the tension spring shall have tension agaimrt 
the armature as specitied in section :S-2, •a.sured at. the tip ot the 
spring. This adjustment shall be .made before applying electrical 
requirements. 

D - SN.AP-ACTION SWITCH: 

1. 1.be snap-action switch lever actuating butter shall. rest en the aniature 
without . onihaaging eitml' edge ot the armature, as judged Tiau~. 
The position of' the bracket en the mounting plate mA7 be l..Jjuated to 
meet this requirement. 

AUTOMATIC ELECTRIC COMPANY ci UK. I ""II\. 
CHICAGO, U. s. A. t..,_ ___ 1--·.---..jto-P-i_(B_l....,-C.-,---1 
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2. With the relay operated electrically adjust the snap-action switch on 
its mounting bracket so that it operates when a .00811 gauge (.<XY/" for 
inspection) is held between both coil cores and the residual screws, 
and does not operate when a .010" gauge (.Oll 11 for inspection) is held 
in the same place. This adjustment shall also result in at least 
perceptible clearance between the snap switch lever and the nearest 
edge of the snap switch housing when the relay is operated tully. 

3. The snap-action switch shall restore when the relay is de-energized, 
with the armature release retarded by hand. 

E - ADJUSTMENT: 

1. The first two suffix letters of the piece number determines the adjustment. 
First letter "A" or "C" denotes a low voltage control (LV) relay, and 
first letter 11B11 denotes a high voltage control (HV) relay. 

2. For preliminary adjustment of a relay, usually made before mounting on 
an equipnent assembly, the mechanical requirements of Sections B, c, and 
D, and in the following table shall be met before applying the electrical 
requirements. The armature tension spring adjusting screw on all relays 
shall be adjusted. by applying the electrical requirements in the following 
table. :Each of the electrical requirements shall be met independently, 
within ± .25 volt of the specified voltage, using a different adjustment 
of the armature tension spring adjusting screw for each requirement. The 
auxiliary resistor on the LV relays shall be strapped while meeting the 
OPER. and REX>PER. requirements. Adjustments for electrical requirements 
shall be inspected for the lower voltages first, then for the higher 
voltages. After inspection, the armature spring adjusting screw shall 
be turned back to disengage the spring. 

NOMINAL AUX. SPRING ELECTRICAL Rl!BUIRJ!MEN'l'S 
SUF- VOLTS RESIS. TENSION NON--OPER. OPER. HOLD RELEASE RE--OPER. 
FIX n.c. (OHMS) RESID. STROKE (GRAMS) (VOLTS) (VOLTS) (VOLTS) (VOLTS) (VOLTS) 
AA- 48 5000 .015 .036 75±5 - 45.0 44.5 47.0 49.0 
BA- 48 none .016 .045 75±5 53.5 51.0 -- __. -
BB- 24 none .016 .045 75±5 26.5 24.5 - - -
CB- 24 1300 .015 .OJ6 75±5 - 24.0 23.5 25.0 26.0 

J. Final adjustment of relay, mounted with other equipnent in an assembly. 

(a} Relay ])..550017-AAA, AAB or AAC when associated with an adjustable 
(slide wire} resistor: 
With the adjustable resistor shorted and the relay operated, turn 
the armature spring adjusting screw until the relay remains operated 
at 42.5 volts and releases at 42 volts. Then adjust the slide wire 
to meet the electrical requirements specified in circuit notes or in 
relay adjustment sheets for the equipnent. 

. DR. l"'nK. 
AUTOMATIC ELECTRIC COMPANY c.,_ __ .,.. ___ r----l!~!!!!""'~----11 
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{b) Belq D-550017-CBl. CBB or CBC when aaeociated with an adjustable 
{slide wire) 1"9aiator: 
With the adjuatable resistor short.ed and the re~ opera\ed, turn 
the armature spring adjusting screw until the relay remains operated 
at 22.0 volts and releases at 21.5 volts. Then adjust the slide 
wire to meet the electrical :requirements apecitied in circuit notes 
or in relay adjustment sheets tor the equipment. 

{ c) All relays D-5.50017-{ ) , not associated with adjustable resistors 
in circuit: 
Turn the armature spring adjusting screw to meet the electrical 
requirements apecitied in circuit notes or in relay adjustment 
eheets tor the equipaent. 

F - LUBRICATICtl: 

1. One drop ot spindle oil (Spec. 5231) shall be divided between the two 
armature pivot bearings, and another drop shall be divided between the 
armature spring adjusting ecrew, the armature butter, and t.he snap 
switch lever buffer. 

2. Excessive oil shall not be alla1red to remain on any surface. 

FEH:lrw 
REVISEDi FEll:mc 

AllhN 
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SECTION F. 

A - GENERAL: 

This apparatus shall meet the general requirements of A-100 which are 
applicable. 

B - MOUNTING: 

1. In service and when being tested the relay shall be mounted with the 
armature pivots in a vertical line and with the pivot screw on top. 

C - ARMATURE: 

l. The relay armature shall not bind at its pivot bearings and shall 
have no more than .002" side play as judged visually. 

2. The armature and bracket mounting plate shall not have excessive bind 
in the slots of the heelpiece and shall have not more than .003 11 side 
play as judged visually. 

3. With the residual screws backed out and the armature allowed to fall 
freely, the armature shall strike both cores simultaneously. It is 
permissible, in order to meet this requirement, to bend the pivot ears 
slightly. 

4. The residual screws shall be adjusted as specified in Section E-2 within 
± .001" for adjustment and ± .002" for inspection. Both residual screws 
shall strike the cores when the armature is allowed to fall freely. 

5. The stroke sha:ll be adjusted as specified in Section E-2 within ~ • 001" 
for adjustment and ~ .002" for inspection. 

6. With the armature tension spring adjusting screw not touching the spring 
and the armature normal., the tension spring shall have tension against 
the armature as speci'-f'ied in Section E-2, measured at the tip of the 
spring. This adjustment shall be made before applying electrical 
requirements. 

D - SNAP-ACTION SWITCH: 

1. The snap-action switch lever actuating buffer shall rest on the armature 
without overhanging either edge of the armature, as judged visually. 
The position of the bracket on the mounting plate may be adjusted to 
meet this requirement. 

I AUTOMATIC* ELECTRIC I I SHEET l OF 3 I A-550017 
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2. With the relay operated electrically adjust the snap-action switch on 
its mounting bracket so that it operates when a .008" gauge ( .007 for 
inspection) is held between both coil cores and the residual screws~ 
and does not operate \Then a .010" gauge (.011" for inspection) is held 
in the same place. This adjustment shall also result in at least 
perceptible clearance between the snap switch lever and the nearest 
edge of the snap switch housing when the relay is operated fully. 

3. The snap-action switch shall restore when the relay is de-energized, 
with the armature release retarded by hand. 

E - ADJUSTMENT: 

1. The first two suffix letters of the piece number determines the adjustment. 
First letter "A" or "C" denotes a low voltage control (LV) relay, and 
first letter "B" denotes a high voltage control (IN) relay. 

2. For preliminary adjustment of a relay, usually made before mounting on 
an equipment assembly, the.mechanical requirements of Sections B, C, and 
D, and in the following table shall be met before applying the electrical 
requirements. The armature tension spring adjusting screw on all relays 
shall be adjusted by applying the electrical requirements in the following 
table. Each of the electrical requirements shall be met independently, 
within ! .25 volt of the specified voltage, using a different adjustment 
of the armature tension spring adjusting screw for each requirement. The 
auxiliary resistor on the LV relays shall be strapped while meeting the 
OPER. and REOPER. requirements. Adjustments for electrical requirements 
shall be inspected for the lower voltages first, then for the higher 
voltages. After inspection, the armature spring adjusting screw shall 
be turned back to disengage the spring. 

NOMINAL AUX. SPRING 
SUF - VOLTS RESIS. TENSION NON-OPER. RE-OPER 
FIX D.C. OEMS RESID. STROKE GRAMS) VOLTS VOLTS) 
AA- 5000 .015 .03 75_5 9.0 
BA- 48 none .016 .045 75'!5 53.5 
BB- 24 none .016 .045 75!5 26.5 
CB- 24 1300 .015 .036 75'!5 -- 23.5 25.0 26.0 

~ 

3. Final adjustment of relay, mounted with other equipment in an assembly. 

(a) Relay D-550017-AAA, AAB or AAC when associated with an adjustable 
(slide wire) resistor: 
With the adjustable resistor shorted and the relay operated, turn 
the armature spring adjusting screw until the relay remains operated 
at 42.5 volts and releases at 42 volts. Then adjust the slide wire 
to meet the electrical requirements specified in circuit notes or in 
relay adjustment sheets for the equipment. 

I AUTOMATIC~ ELECTRIC I SHEET 2 OF 3 A-550017 
NORTHLAKE. ILLINOIS, U.S A 
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(b) 

(c) 

Relay D-550017-CBA, CBB or CBC when associated with an adjustable 
(slide wire) resistor: 
With the adjustable resistor shorted and the relay operated, turn 
the armature spring adjusting screw until the relay remains operated 
at 22.0 volts and releases at 21.5 volts. Then adjust the slide 
wire to meet the electrical requirements specified in circuit notes 
or in relay adjustment sheets for the equipment. 

All relays D-550017-( ), not associated with adjustable resistors 
in circuit: 
Turn the armature spring adjusting screw to meet the electrical 
requirements specified in circuit notes or in relay adjustment 
sheets for the equipment. 

F - LUBRICATION: 

For lubrication, refer to Automatic Electric Technical Bulletin 505 (Lubrication 
of Automatic Switching Equipment) or Automatic Electric Lub Chart 6. 

FEH:lrw 
REVISED: 

RETYPED: 

FEH:mc 
ABN:ss 
de 
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II••· NO. 
I I 3 ARM.REED. F/IAME .& -T AHi! .... I 

I .. ARM. ~ 11•6D A.aa•M. I! 

I s ICEE.0 116UM. JI 

I 7 AltNlllTUllE. 4 

I 8 FICAM• s 

I!. I!. 0·1700S·A WllSHVI e 
I 0•1711111•11 SRllSS W<UN611 e 

I D·2N964·A COIL IP&IEM. (H 11,)(171-•-·IHO} 10 

I o·•••••-11 co1~ JMSD11.Hev.x ... -21 .. -1•00J " I! z. 0•1112.00·A TUSULAR lt/lll!T II! 

z D•ffU.S-A INSUl..ltTING WA.IH.t'A. ,.. 
I I O·••Ol-A TCll/ttllNAI. IS 

I I o-:r•~•1-o TClllillllNAL /6 

I D·75705•A INSllLATING 8USHING 17 

I I D•76711!·A t:ON'rllt.T ac.e. /8 

I I 0·771llll-ll H£/t. /VUT 19 
I 0•771-·A l'/..llNGCD NUT zo 

I I 15 ·:Je.IC;l "ANIM.S. e..s ,., .. 
l.4 w .. 1001-1 STD • .SW. w1A• Gii. ~ 

Alt AA !>OLDER l!S 

DUIGNm 

R.At.FOWL6AI ••• DR.~J~.0~-~~~.1-~c-H_AH~O·-·~ ..... -A_ ... _·a_.+-~c-H_A_N_G_•·~~~A-••-·-~~ 

AUTOMATIC ELECTRIC COMPANY~- qll/F./S I, ((£< 

NORTMLAD. ILL. U.9.A. I c I 
"'ANUFACTllllllNG MJT£S' 
I. CHd&. 1» lie j 01flGH. STAMP H-,al•9·/ F"Olr. 

AS8•M.I• N·i&6M8·4 Fdlll .taa•M.4 .STA/tllPIO 
PER SPEC. •a•a. 

£NG/NEER$ /WJTEJ°' 
l/•l'H;.11 IS FINI D.C. ONL y, ~- lESr Nor 

ltE~R•O. REFEll 1'0 CMT. N·l•6H .. 
E•lh11Al.INT FIJA t:dNWlt&l#t lllNHlltllATMN 
IF A.C. #MATldN /I DESl•~D. 

ADJUST-Nr 
1.-TH/$ APPA•ATUS SHA4.L Mar A.u. l&B'IUllCUJl&NT~ 

OF A../H WHICH 14116 _.,l'l.ICA~&. 
Z-llEIO IHIUL llE RIU MUI NICN4 A a11A11P. a.NIM. 
.J-IUEO &HIKL IU TENSIM/10 .SO THAT 10 G.fAM.S. 

MIN. 60 G.CAMI MAX . ., MEASUll£ AT THI INO ~ 
TH/I 11•-TUltE IS REO. TO O,_llCllTE 7HE 
AMllllATUQ ,ruLLY. 

4 ... TN• ~MAL ~-M. C .. E GAP $Hltl.L N .... ., 
NllN • .016 '"MllJI. 

5-CONTACT PA6$&Ult• $H .. U M 15GllAM MIN. ,,,0 
Git.AM$ MAX. MEllWlllD AT Tll' - •IED Sl'G. 

&•Ol'llRATED GAP.WITH A-ATlllU Dl'EltllUD 
FIAi.>' Cl.~CTAICALL>' •HM.I. U "MC6/flrlM• 
AflN. .OH"' MAit. AS GAUGED WSVALL Y. 

7-F/NAL ADJUSTM6N'T Pole. PIM11'11C $TMtTING a 
·-•TNO,.GeATION $HIU.L N -DE USING 
ADJACENT rear c111.cu1r .& SACH OF T1'£ -r 
VOLTAG'°.S L1$TEO 0PP0$1TE TH~ A•SEMIJLP 
ONTUT. 
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RIVET SECUllELY-

ASSEM. 3 

AS:SEM. S 
SAME .IS D-SG.360-.11 SPEt:/At A•UJ AS$4M. 
EX<EPT' 

t£SS ADD DESCRIPTION 
l-D-5t0358-A l-D£T.Go REED 

DET. 6 
SAME AS D-56358-A EXCEPT MAT61UAL 
7"6 8£ . 010., XS -PllO.SPHOR BRONZE·ST/llP 
GR. C. SPRG. Tl.MP. SPEC.SI.SS. 

ALL EDGES SHALL SE Bll6JCEN & ~O SHA'L 8£ 
'REE Fil.OM CRACKS OR. SHARP /Jl.ND.S. 

! 

~'Ir-'---~---·+' '111;\' IL...+ -r /' 

l"-f 

r ao•. 
.zir· 

~ 
--~-__l 

-ltY------~ 
OETB 

USE B'-ANK D-30/07-A 
FOil Al.L OT~Elil 0111'$. SE• D-"1M7-A 
.oa.a .. (14 aw. GA.) STRIP &Tl!6L 
<$1iUI ORDINllRV SPEC.5i!.47 

ZINC PLATE 

TEST 

FIN.637-A 
.SV&FAC6AR~Aa8.76C .14'.IN. 

VOl.TAG£ BUZZER 

ltl/N. IM .. X. 

,,. I ea H-,.•5•9-1 
34 I 54 H-66149-Z 

FIG. A 
l!SUZZER TEST CllfCUIT 
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SECT. A-A 

~ ~ 
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j~ ~ ... .. ;~ S'FOC~Ll~T ="I .. t .. .. .. : .. 
PC. NO. 

AMT AMT AMT AMT oA ur. ...... DZ..SCl&IPTION IT£NI 

D••·"'°· 
I I 3 ARM.REED. F•AME & NVr As•aM. I 

I .. ARM . .& REED A.SS.!'M. a 
I s llESD Aaa.a.w. .3 

I 7 AJIM'9TUll£ 4 

I 8 FRAM~ s 

z z 0·1700$-A WASHER e 
I D·l7a6S .. A MASS W~611 e 

I D-Z8Z96<f-.. COIL llSSEM. ("H V)(J7S-•ooo-loooJ 10 

I O·UZ966-A COIL ASSEM.H8V.XtH0·26tJ0-1600) II 

z D•37345-A TU8UL.All llJY~ T /2 
2 D-37.too-A TVSULAR RIVET -/:& 
2 D-HaJ~-A INSUl.ATING WA.SM!'At 14 

I I 0-6605-A TERMINAL IS 

I I D·73~•1-D TE.RMIAl"fL /6 

I D-75703-A INSULATING 8US/tlNG /7 

I I 0-76712.-A CONTACT SCA. 18 

I I 0-7713,a•A HEit.NUT /9 
I o-711&4·1t F1.AH4ED NUT zo 

I I a-3exl .. RHIM.S. l!.9 

I I L'-54,39()0-Ar /,V/,('£ -8'1H! 5rR,,, ;O 24 
AR. AR. SOLDER. 1!5 

...• 

DESIGNED 

R~~~~-~~~~--- 696 DR~J~-~D~·----lf---C-HA_N_o_•_• _ _._A_•_•·_o~-f---c-HA_N_q_•_• __ ~A-•-•-·o~. 
CJ) 

v 
Ill 
co 
co 

APP"'D, 
A.H. 
G . .SORBER. 

ISSUE 18 JZ-zo-•s 

2-20-.19 

I 
::c AUTOMATIC ELECTRIC COMPANY "''" 1.1.stlt,./.!J , o,, 

CI 2j;%_1_Sjf ..:!'/, 04 NORTHLAKE. IU.... U.S.A. ___ .L, _____________ _.__.._.,('EI": ro .,.,.,o•t-1. 

MANU/:ACTURING NOTES: 
l.CNA/lS. TO ut"HIGH. STAMP H-&•6•9-1 FDR 

ASSEM.14 H·t9>--S49·ZFOR AalJ*/W.4 .STAMPED 
PER. SPl!C. 52118. 

ENCINEEJlS #OTES: 
SJ-/:lt;.A IS FOil 0.C. ONL y. A.c. ~.ST NOT 

/itEfilUIRED. REFER T» Clt&T. N·G ... .le d~ 
Ef)U/1141.INT /:4Je CIJNl/£R&l#N IN,,,.NIA'fUN 
IF Jt.r. DPERATltJN IS DESIR£D. 

ADJIJST-NT 
1:-THt.S APPAllATUS SHAl.L MEET AL"- llEf,fUllCEM£NTS 
O~ A·ldO WHICH A"f APPL.ICA8l.li 

Z-11.EED IHIML llE Fie .. FR•llll NIC~.$ .ca. &NAllP UNaa. 
3-IUED &HA/.J. 8E T/!H$11NED So TNlfT .10 GCAM.S. 

MIN. SO G-'tAWIS MA~. /lllEASU/14 ATTHI IND OF 
THE AllMATUICE 1$ £0. Tll OPll<ATE THE 
A~ltlATU~ FU'-L Y. 

•-THE NOAMAl. ,.,.~.Coll£ GAP .SHALL BE .Ha .. 
MIN. All .. Al/.llJt. 1 

$-CONTACT PR.£.SSl6 SHA"· 11£ IS GRAM MIN. 40 
GR.AMS MAX. MEA 'A!£D AT TIP IJF II/JED Sl'G. 

&- OPUATED GAP 'ITH AAMATlllU OPER.AT6D 
FULi-)' EL~CTJ!ICA Y .SHA.U 8£. PBLlC6PTllU6 
/WIN . . DOZ•• MAJ(. AS GAUGED Vl.SUA4..L Y. 

7-~/AMI. ADJU.STME. T ~ PdalTIJC .ST.MIT/NG ii 
&MOOTHOP~AT~ N aHAl.I. BE MADE U51NG 
ADJ/ICENT TE.ST llC.UIT & UIUI ~ THE TE.ST 
VOLTAGE.$ Ll.&T£D1 OPPOSITE THE ASSEMBL'I 
ON7U7. 
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@ NDT£/n :::"> 't~ .... - 't 't " 

~~' 
~6)49-\ PC. NO. 

+ I (+ AMT AMT AMT llMT OJ& DEr. '4S•£V. ~SCl&IPTION ITEM 

+ AC•DC /6 BEND DVE/t DRG.A/O. 

. .:.::.~ I I 3 ARM. REED, FllAME .& NUT AsaaNI. I 

~ 
- 03 'I I 4 ARM. 8. REED A.SS~M. 2. 

I s ~El!.O A&&il'M'. 3 

\. + + 4 \ Z[ ~ -----
I 7 ARMATU//aE. .. 

I 8 FRAME s 1-..- ==-=.= -----

-o/ ~ ++ ~FO/t ASSEM. I 

FD/£ AHEM. 2 2. 2. 0-17005-A WASHER. e 
I" 

@8 RUBBER I D ... 173Sl-A BRASS WA.JH6R 9 
STAMPE.D CHARS 

ASSEM. 1&2 
I D·ZBZ9'·•-A COIL /ISSEM. (H V.){17S-2ooO·Jooo} ID 

I D-2829&$-R COii.. RSSEM. (*18 v.X•oo-2$()0-1$00) II 

z D-37345-A TUBUl.AR. It/VE 1" 12. 

2 o-37.too-A Tl/Bi/I.AR RIVET /Z 
z 4 z D-948.JS·A INSU4A7JNG WA.sHER. ,.. 

-t-A ~ 

TI 
I I D·660S-A TERMINAL IS 

~I 
·~· (I: 3 I I D-7:JZ.G.l-D TERMINA~ /6 

+ + I D·75703•A INSULATING BUSHING 17 . 
A + I I 0-76712-A CONTl#CT SCR. IS 

~~~ 
~ 

I 

~~ 
I I 0-77133-A HEX. IVUT 19 

I D-'17184-A FLANGED NUT 20 

~ 
++ 
------
+ + I I a-3z.xi~·~NIMS. ~ --

+ + 
~121VE7 SECURELY 

li!.IVE7 &£CUii.EL Y I / ~-5<13300-A'?" W/R<!"·8£v~ ::srR,,,,a 2.4 
AR. AR. SOLDER 25 
-~- ~ 

----------~-- -
ASSEM. 3 ASSEM.4 -- -·----· 

ASSEM. S 

~ 
-·--· 

SAME As D-SG.360-A SPEC/At. REEb ASSEM. 
------·-~-~- ··-- -----------t--

EXCEPT: 
lESS ADD OESC/l/P T'ION 

SPU'' ~ l-D-5(0358-A 1-DET.tO 12££0 
OVEIZ 20 

DET. 6 
111 Ill SAME AS D-56358-A E.KCEPT MATE~IAL 

ro BE. 010., KS -PHOSPHOR BRDNZE-STRJP 
GR. C. SPRt;. TEMP. SPEC.5165. 

ALL EDGES SHALL BE 8RoJ<.EN & ~EEO SHALL BE 
9 FREE Fii.OM CR.ACKS OR. SHARP SENDS· 

'7'. ~ 17 

~··.,~·"'- cZ1 THIS SIDE 

-------v;Do N~TC.s. 
,.- SUR/:lfC£ MUST SECT. A-A 8£ FLAT 

I I 
! /" I 
l---12-~ DESIGNED 

CHA,..GES APP'O. CHANt;ES !APP'D. 
DE.T 7 R.R..FOW.LER G96 .. DfL-!:..!!.:___ .. ___ ·I-- - --··-· 

CAN BE MAD£ F~OM D·G635"7-A. BEFtJR.E FINISHED. O> ISSUE 18 12-ZD-55 

FOil ALL orHER DIMS.SE£ D-S'6357-A. ·--·---.---·- ·•r••••••-
-~----

CK ... J.M. Z.·10·.!9 

;::.~~~rKL.:;;:. .. t"f1 I 
. oros·' 06 s. w. GA.) 5 TR.IP 5T£EL v APP"D . 

DEAD SOFT SPEC. 5Z47 A.H. 
INDEX.-1!:.!:..:__ Gil.A 

'° 
G.SO/ilBE/2 2-20-39 

,,e 17EM 24 JIU. ~.'1-
CHR.OMIUM PLATE IUi/(£ Pl'·51JtV Pl'AS • 

I FIN. Gl7·A ___ c;.£. l. IV•<S-68, Jl£7:6MA7t. 

~ SURFACE AREA ~J.237 Stf.IN. co =~·'=~'iJS'llAJ 

co SCALE; DATE: Z-7-.39 6Rdl'IZ£' II ll/0$./119/M 

I ao2. i.'s"PLc.ft~c;, £.A 
;.221" I 91ZE 

____j__ AUTOMATIC ELECTRIC COMPANY - /,f.il/£ .. /.9 (({, 

~~--f--+ 
~O'll~ 

" 
J: NORTHLAKE. ILL. U.S.A. c, 2d-lltf65'1.9 RE6. 01. 

,CIG.A . .e'CMDW'° 

~ 
REF. ro w·-5001-1. 
/N5'rk£. 1nrm I 

MANUFACTURING NOTES' ;~;::~/'/?.:.:&ti.I I. CH/112S. TO BE /;"HIGN. STAMP H·ti&S•9-/ FO/i!. 
ASSEM.lol N·t;.fii.649-1! FdR ll$SEM.i! STAMPED -t;JICE t>.f'. j 

I __ ~ __ _l 
PER SPEC.5298. e..J.J'. ...7-t:i 

~-7..,/-(J,J ' 

1551/E.20 

GO-St;3SO RE<;.! -lf _____ -~ :Srlrl- "Ids)'; 4 /mll I 

I 
ENGINEEllS NOTES· W4S {t)D-37ltJtJ•A ; 
51-~lt;.A IS FOR D.C. 0/llL Y. A.c. ~ST NOT J/K. on: a RE(fl.llRED. REFEe ro CKT. H·G.5~.36 d.ll J.L. 

U5E 81.ANK 0-.30107-A 
EQUll/lll.Eft/T /:"R CtJNV£R.8fdN IN/:oRMATlllN liJ-/'9-62 

Foll Al.L OTHER. 0//tf/.S. $££ D-30107•11 
IF A.C. OPERATION IS DESIRE.D. ISS:ZI 

.083" (J4 B.W.GA.) STRIP STEEL 
GR..8 OR.DINAR.V SPEC.5247 fZH-66549 EMG 

ZINC PLATE REMDRSR STP~.>F l FIN.637-A 1t:RM NOS FROM 
SVR.FACE ARGA:.8. 76G Sq. JN. "POOL HE.A llS t I 

ADJUSTMENT RE.LOCAlE.D@ ON 
1.-THl.S APPARATUS SHALL MEE.r ALL. R.EqUJR£fffENTS COIC COVER IN FRONT 

FP r11 STRAP-Ir~,., 2'-1 
OF A·lt>D WHICH ARE APPLICASLF VIEW. /J Vif 

Z-laE£D SHlfl.L BE FllU FROM NICK.$ ,:l SHARP BENDS. BWP,4· l'3·6.5 r 

K·/006· .. 7 
is-:-suzuR. j 3·JUED ~HAl.L BE TENSldNED So THAT .30 c;.eAMS. 

155:22 : MIN. 50 t;R.AMS MAX .• MEASURE AT THE ENO /# 
THE ARMATU!eE IS REO. TO OPER.ATE THE I 

[ c~ 100 J_ I 
1 

ARMATUleli. FULLY. 

I 
o.c. - • +- 4-THE NORMAi. A!aM. COliE tiAP .SHALL BE .008"' 

SVPPl.Y MIN, .015-M.ll)(. 
VOlTAGE #F I I :I 

-if I ;~~ -·"~ 5-CONTAC T PR.ES$41/ll6 SNALl. SE IS GR.AM MIN. 40 
GRAMS MAX. MEASURED AT TIP oF REED SPG. I - / _.j +-WINDING IO-OPE/eATED GAP WITH ARMATURE OPERATED 

I 
_/ I 4 /l ... FltAME FULLY ELe~TllJCALLY .SHMI. 8E PE.eC6P71111.E 

I 
D·tilJ19S-A AllN .. 002"MAJt. AS QAUeyEO VIStJ;tLl.Y. 

-- ~ ·- 7-~JNAL AOJUSTMEN7 /:t:JR. Poa1T/11E .STAliTING & 
SMOOTH OPERAT~oN .SHAl.L 8£ MADE USING 

TEsr ADJACENT "rEST CIR.C:.Ulr .& EACH (JF THE T£sr I VOLTAGE BUZZER Vo"-TAC,ES LISTED OPPOSITE THE ASr-EMBL1 
MIN. IMAX. ONTE.$7. 

14 128 H·66S•9·J 

34 154 H-66149-Z BUZZER 

FIG. A AC&DC 
BUZZER TEST C/RCUJT 

P..E'OY/.S/tJNAL 
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	A-162_i15
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	A-163_i6
	A-163_i7
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