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STANDARD ADJUSTMENT
FOR
GENERAL REQUIREMENTS

A - 100SE PARTS:

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, Screws, 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, form, and
dimensions with the associated piece-part or assembly draw:.ngs unless
otherwige specified.

C = WIRING AND INSULATION:

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,

3. 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 assenllblies 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.

Readj. - Maximum ,020"
Test - Maximum .025"

NOTE: In the case of horizontal relay twin contact springs,
armature springs may also be bowed from 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,

o
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3. In spring pile-ups having more than one back contact, an effort shall be
made to distribute uniformly 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.

NOTE: This requirements may be considered to have been met if
each armature spring rests against the amature bushing,
associated back contact or preceding armature 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.

NOTE: 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 4O per cent of
their diameter measured at the base of the contact points
as gauged by eye.

5. DBushings 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% of their specified
resistance unless otherwise specified.

NOTE: 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:

1.

2.

Stationary residuals shall fit tightly to core ends.

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

G - SCREW ADJUSTMENTS:

1.

All adjusting screws, except as noted in G-2 and G-3 below, as finally
adjusted, shall have unused threads available for future adjustment.

o
. OR.
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2.

A1l adjusting screws on Strowger switches, except as noted in G-3 below,
as finally adjusted shall have at least two unused threads avallable for
future adjustment.

NOTE: 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 from the
bottom of the slot.

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

H - CLEANLINESS AND WORKMANSHIP:

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

3. All equipment shall be manufactured according to generally accepted
standards of good workmanship.
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STANDARD ADJUSTMENT
FOR
STROWGER SWITCH SHELF JACKS,
BASES, COVERS, TEST JACKS AND BUSY KEYS

I - INTRODUCTION

This adjustment pertains to the following portions of 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~135, A-136, A-140 and A-141, together with this
adjustment complete the requirements for Switch Mechanisms.

I - ROUTINE INSPECTION

Shelf Jacks

Very little readjustment will be necessary for shelf jacks. To be certain of
proper tension of the jack springs against the switch jacks, the requirements
III-B~1 should be checked. If 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 adjusted if necessary according to
Section III~B~4.

Bases

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 1II-C-1
should be made.

Covers

The covers are properly fitted 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 of insertion
of the test plugs, Section III-E.

Busy Keys

In general, because of the small amount of use they receive, busy key springs
will not require readjustment. If they should, the cam spring should be tensioned
to give the required folXMow of the break contact spring and the make spring

then adjusted to secure proper make contact follow; care being taken to see

that the break contacts break before the make contacts make. Section III-F.

CHR.
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III - SPECIFIC REQUIREMENTS

A - GENERAL:

l.

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

B - SHELF JACKS:

1.

3.

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

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-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.

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 3/64". The contact surface of the
springs shall not be bent in meeting this requirement,

C =~ BASES:

1.

2.

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

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

D - COVERS:

1.

Each 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 3/32" at any
point. The cover shall also fit snugly on the sides of the mounting
plate,

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.

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A
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3. The cover shall not interfere with any of the apparatus on the mounting
plate.

L, 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 any of 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
of minimum 1/32",

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

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

F - BUSY KEYS:

1. The cam spring shall contact the cam the full 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
«020" minimum follow as Jjudged visually.

NOTE: On make before break combinations, 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 combination shall open
before any make contacts close, as judged visually.

3. With the key at normal and one side of the formed end of the cam spring
resting against the cam slot, there shall be ,005" 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 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 adjustment.

OR. CAR.
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4. There shall be minimim ,010" clearance between all springs and the flat
side of the frame and last spring of the pile-up and the end of the frame.

5. There shall be minimum perceptible clearance between the cam spring and
the bushing of the second moving spring.

6. When twin contact springs are used 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 a break or make spring. For
example, a make combination consists of two pairs of contacts.

REVISED BY:
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RETYPED:
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STANDARD ADJUSTMENT
FOR
HORIZONTAL RELAYS, THREE-POLE RELAYS,
SHORT LEVER ARMATURE HELAYS,
AND
TYPE #28 "Z" RELAYS

INTRODUCTION

The horizontal, Type #28 "Z" and short lever armature relays consist of the
following parts: coil assembly, heel piece, armature assembly, and spring
agssembly 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.

ngpring Combination® is a spring group actuated by a single armature or lever
spring.

"Spring Pile-Up" is an alsembly of all the springs operated by e armature afm.
nSpring 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 #28 "2" relays, the lever ratio between residual screw
and armature buffer ie about 2.25 to 1, and on the short lever armature relays
this ratio is about 1 to 1.

The assembly screws are tightened after the insulaters 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 valus and readjusted only if it is found

to be outside these limits. pDeviation from nominal values is to be expected and
is not cause for readjustment.

Ammature ~ Check armature for freedom fraom bind per Section C~2. The "air line"
or armature--heel piece gap should exist but be no greater than .004", (See
Sedtion C-1). If necessary to reset the "air linen" the residual, if adjustable,
should first be set at -O-., The 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, after 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. 1 on Page 10,

. A-110
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Gauging - With the springs tensioned to their approximate margining value, check
the re%ay gauging; that is, the position of the armature with respect to the coil
core when the contacts make or break contact, as shown op Relay Adjustment Sheets.

See Sections E-1, 2, 3, (a), 3(b), 3 (e), 3(f), 3(g), ke 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 either:- from mechanical friction
or from arcing, or both, and so readjustment may be necessary occasionally.

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

Margining - Contact pressure between the armature springs and back contaects 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 read justed within "Readjust® limits.

If any readjustment is required to meet the margininz 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

l. These relays shall meet the general requiremewnts 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 &r surface as is practical and commercially
possible to obtain,

Note: Either of these surfaces meets this requirement if it can be placed
against & flat surface of at least equal area without forming a
visible air gap between bhe 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 1light more
intense than indirect sunlight.

DR. CHK.
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L.

Type #28 *Z* relays (pin bearing) shall meet the requirements herein.

When a ®"Z® relay is mounted on the frame of a Strowger switch, the relay -
armature gshall clear the nearest point on the lower rotary magnet coil
spfool head by minimum 1/32%,

B, Alignment

1,

2.

3o

be

Te

8.

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 armgture or springs of any relay and the armature, springs, or heel
plece 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.,

In either the narmal or operated position, there shall be a clearance of
«010* minimum between springs not designed to make contact.

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
viaullly.

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

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.

Spring opereating bushings shall be approximately in alignment with the
center of an perpendicular to the springs againstwhich they strike, as
gauged visually.

(a) On break combimmtions, disk 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
of the area of the contact faces. (A barely perceptible gap caused
by contact face irregularities, etc., shall be regarded as a closed
contact.)

(b) 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.

(a) 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.

(b) On make combinations, large dome~shaped or convex contacts shall not
be. out of aligmment (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,

AUTOMATIC ELECTRIC COMPANY
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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 1/3 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 .003* for
adjustment and .00L* for inspection at the closest point with the armature
operated. The armature shall be parallel tothe heel piece end, as gauged
vi Suallyo

Note: In case of short lever, slow-release relays, the maximum air line
may be .Q05* 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".

3o The armature back stop shall be adjusted to allow minimum .005", 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.

L. 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 1/32® from the end of the armature arm,

S. 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 & 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 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 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 residuai specified for a short lever armature relay is
.003", a tolerance not to exceed plus .001" or minus .0015* shall be
allowed for Adjustment or Inspection, unless otherwise specified.

3. Where the residual is specified as .0015*, the armature shall not touch
the core, or be more than .003® for Adjustment and .00L® 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

DR. HK.
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the core, as specified on the Relay Adjustment Sheet, with the armature
operated electrically according to F-1 (a) or F-1 (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, e xcept 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 -0O- and
for Inspection the variation shall be plus .002® or minus =O-,

(b) When a make or break contact is specified as 004", the variation
allowed for Adjustment shall be plus .001" or minus .00l®* and for
Inspection the variation shall be plus ,uU2" or minus .001®,

(¢) On make-before-break cambinations 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

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

For Inspection For Adjustment

DOOB. and QOOLI‘ for

"C* Relays +001" .002n
O0Q3" «002% -003"
0oL «002% «003"
+005* STANBARD 003" ~00L"
.006" ARMATURES ~00L™ +005"
. 007 ~005" «006"
+008» « 006" <007
«005" 007" +008"
«020" SHORT LEVER 007" «008n
-011* ARMATURES «008 009"
.012% 009" «010%
These tolerances shall be checked with gauges which vary in steps

of .001%.

AUTOMATIC ELECTRIC COMPANY
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L.

(d)

(o)

(£)

(g)

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 8 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 energised.

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

3. Whsn the difference between t he values specified for the stroke
gauging and the highest make contact gauging is .OOL® or less,
the armature shall leave the back stop when & 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.

When there are two or more back contacts in a spring pile-up, the
variation allowed shall not change the sequence of operetion, 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 of Fig. 7.

When the gauging specified for a make contact combimation 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 .00L" or more difference,

When the difference between the values specified for the break-.and
make springs of & break-make combination is .002" or less, the make
springs shall ndt make when a gauge is used which is .002" less for
Adjustment or .00l less for Inspection, than that on which the break
contacts actually break. When the difference between t he values
specified for the break and make springs of & break-make combination
is .003" or more, the make springs shall not make when & gauge is
used which is 002" less than that on which the break contacts
actually break,

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, t hey shall be adjusted as follows:

(a)

When t he 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.

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A
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10.

(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.

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.

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,

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

(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 ont he "none
operate® tests shown on the Relay Adjustment Sheets.

NOTE: The above requirements does not apply to the back contacts
of the standard make-before-break combinations as illustrated
by springs #2 and #3 of Fig. 7. However, ths above require-
ment applies to the back contacts of the special make-before-
break combinations as illustrated by springs #1 and #2 of
Fig. 8. The above requirements applies only to a series of
break contacts which have a normal sequence of .001" or
«002® between nominal break gauging salues on & léng 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 thes entire spring assembly,

Spring tension shall] be accurately ad;usted in accoydance with the "Re-~
adjust® values (current or resistance) and inspected in accordance with
the "Test® values (current or resistance) shown on the Relay Adjustment
Sheets.

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.

(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,

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A
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1.,

+012® maximum, (Jjudged visually) between the #1 spring (armature

damper spring) and the bushing of the #3 spring where the #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,

(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

1.

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
after saturation.

(a) When adjusting and testing on L6 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 LS volts
2 1 volt. Windings of less than 100 ohms resistance, connect to L6
volts £ 1 volt with a protective resistance of approximately 45 ohms
(or switch magnets) in series.

(b) When adjusting and testing on 2L 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 g
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. Locking Type Relays

1.

2,

3.

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 minimumto 200 grams maximum for inspection.

The locking spring shall latch the armature when the armature is manually
operated with a .0015® gauge betweent he 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 arma-
ture (of residual when used),

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

He Stroke Adjustment of 3-Pole Relays, With Stroke Adjusting Screw

1.

The front pole~piece shall be located so as to be approximately flush
with the edge of the center pole-piece as gauged visually,

AUTOMATIC ELECTRIC COMPANY ]o OR. CHK.
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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 pesition 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 #, Artistt'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 ndipn.

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

Heavy duty standard ratio armmatures 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.

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
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STANDARD ADJUSTMENT
FOR
HORIZONTAL RELAYS, THREE-POLE RELAYS,
SHORT LEVER ARMATURE HELAYS,
AND
TYPE #28 "Zn RELAYS

INTRODUCTION

The horizontal, Type #28 "Z" and short lever armatyre relays consist of the
following parts: coil assembly, heel piece, armature assembly, and spring
agsembly 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 lsver
spring.

uSpring Pile-Up" is an alsembly of all the springs operated by mne armature aim.

- "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 #28 #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 1.

The assembly screws are tightened after the insulaters 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 valus and readjusted only if it is found
to be outside -these limits. Deviation from nominal values is to be eéxpected and
1s not cause for readjustment.

Armature ~ Check armature for freedom from bind per Section C-2. The "air linen
or armature--heel piece gap should exist but be no greater than .004"., (See
Sedtion C-1). If necessary to reset the "air linen the residual, if adjustable,
should first be set at -O-, The residual gap is the space between the armature
and core face when the relay is operated. The residual gap is adjusted to the
valué specified on Relay Adjustment Sheets, after setting of the armature heel
piece air line, by turning the brass screw on the armature, unless the residual is
of the mfixed" type. See Section D and Fig. 1 on Page 10.
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Gauging - With the springs tensioned to their approximate margining value, check
the reﬁay 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), L. 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 either: from mechanical friction
or from arcing, or both, and so readjustment may be nece!ssary occasionally.

Stroke Adjustment « The reduired armature travel ("Stroke® adjustment specified on
Relay Adjustment Sheets) should be checked, See Section E-3(d). Note Fig. L,

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. & 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

l. 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 &) surface as is practical and commercially
possible to obtain.

Note: Either of these surfaces meets this requirement if it can be placed
T 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,

OR. CHK.
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3. Type #28 *Z* relays (pin bearing) shall meet the requirements herein,

k.

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 1/32%,

B. Alignment

1.

8.

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 armgture 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. ’ :

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

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

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

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.

Spring opsreting bushings shall be approximately in aligmment with the
center of an perpendicular to the springs againstwhich they strike, as
gauged visually,.

(a) On break combimations, disk type contacts shall not be out of
alignmént (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
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 thelr face

diameter, and in their normal position shall make contact at approxi-
mately the center of their faces, '

(v)

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.

(a)

On make combinations, large dome-shaped or convex contacts shall not
be out of aligmment (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, ’

(v)
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D.

9. On spring combimdtions where a spherical contact mates with a disk type
corrtact, the centers of the contacts shall not be out of alignment by more
than 1/3 the diameter of the disk contact,

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 .O0L" for inspection at the closest point with the armature
operateds The armature shall be parallel tot he heel piece end, as gauged
visually.

,
Note: 1In case of short lever, slow-release relays, the maximum air line
may be ,005* 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%,

3o The armature back stop shall be adjusted to allow minimum .005", maximum
.012", play in the armature between the #2 spring &nd the armature back
stop on spring pile-ups where the #1 spring is a break spring. This may
be judged visually.

lie 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 1/32" from the end of the armature arm,

5S¢ 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 & minimum pressure of 20 lbs.
while the bushing is at a temperature of approximately 200° F.

Residuals

l. 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 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 for a short lever armature relay is
.003", a tolerance not to exceed plus ,001l* or minus .0015" shall be
allowed for Adjustment or Inspection, unless otherwise specified,

3. Where the residual is specified as .001l5", the armature shall not touch
the core, or be more than .003* for Adjustment and .00L* for Inspection,
from the core at the closest point, with the armature operated
electrically.

Springs.

lo Relays shall be gauged between the armature (or residual when used) and
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2.

3.

the core, as specified on the Relay Adjustment Sheet, with the armature
operated electrically according to F-1 (a) or F-1 (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.

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.

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, e xcept 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-.

' s
(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 ,uU2" or minus .001",

(¢) 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 | Break contacts shall not break with
and break specified following size gauge smaller than gauge on
which make contact actually makes,

For Inspection For Adjustment

»003" and 004" for

®C* Relays «001" 002w
-0Q3" 002" 003"
00L" «002" +003"
o005" STANBARD ~003" , ~00L®
.006" ARMATURES 00U ~005"
. o007" «005" «006"
«008» 006" Noloy)
009" 007" «008%
«020" SHORT ‘LEVER ' 007 «008n
.011* ARMATURES «008w o009"
.012% «009" 010"

These tolerances shall be checked with gauges which vary in steps
Of 0001. [
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(d)

(e)

(£)

(g)

Where & stroke measurement is specified, the variation allowed for
Inspection shall be as followss

1. &k gauge .003" in the case of a standard armature and .005" in
the case of & short lever armature larger than the specified
stroke gauging should not enter between the armature (or residwal,
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 energised.

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

3. When the difference between t he values specified for the stroke
gauging and the highest make contact gauging is .00L" or less,
the armature shall leave the back stop when & thickness gauge of
«002® more than the value on which the make contact actuslly
makes, (gauged within ,001"), is inserted between the armature
(or residual when used) and the core,

When there are two or more back contacts iZn 2 spring pile-up, the
variation allowed shall not change the sequence of operetion, 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 of Fig. 7.

When the gauging specified for a make contact combimation is ,004%,
or more, greater than any other make contact gauging value for the
sime relay, no variation shall be allowed that will alter the
sequence of operation indicated by the 004" or more difference,

When the difference between the values specified for the break-.and
make springs of & break-make combination is .002% or less, the make
springs shall ndt 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 t he values
specified for the break and make spring: 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,

L. When the gauging or separate electrical requirements indicate that one or

more pairs of coftacts shall make or break before the next succeeding pair
of contacts break, t hey 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 broak
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 nake 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 ;005" as gauged by eye.

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

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

(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 onthe "non=
operate® tests shown on the Relay Adjustment Sheets.

NOTE: The above requirements does not apply to the back contacts

of the standard make~before-break combinations as illustrated

by springs #2 and #3 6f Fig. 7. However, the:above require-

ment applies to the back contacts of the special make-before-
break combinations as illustrated by springs #l and #2 of

Fig. 8. The above requirements applies only to & series of

break contacts which have a normal sequence of ,001" or

«002* between nominal break gauging walues on & lémg lever

armature relay or .002" or less between nominal break gaug-

ing values on & short lever armature reley.

(b) On special make-before-break combinations as illustreted 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 électrical

requirements apply may make or break on the "non-cperete® requirements

specified for the entire spring assembly.

Spring tension shall be accurately adgusted in accordance with the “Re-
adjust® values (current or resistance) and inspected in accordance with
the "Test* values (current or resistance) showm on the Relay Adjustment
Sheets,

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.

(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, (Jjudged visually) between the #1 spring (armature
damper spring) and the bushing of the #3 spring where the #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,

(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.

Saturation

1.

Relays shall be saturated at a minimum of 300-ampere turns for a8 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
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: Wind-
ings of a 100-ohm resistance or more, connect directly to S0 volts
3 l,toﬁ.&.» I‘indings of less than 100 ohms resistance, connect to 50

volts & 1 volt with a protectivn resistance of approximately 50 ohms
(or switch magnets) in series.

(b) When adjusting and testing on 2L 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 2L 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. Locking Type Relays

He

1.

2.

3.

With the armature at normal, the pressure of the locking spring against 3
the: armature shall be 75 grams minimum to 150 grams maximum for adjustment
and 50 grams minimumto 200 grams maximum for inspection.

The locking. spring shall latch the armature when the armature is manually
operated with a ,0015" gauge betweent he 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 arma-
ture (of residual when used),

The tongus of the locking spring shall engage the armature to & depth at
least equal to ths thickness of ths tongue,

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

1.

"The front pole-piece shall be located so as to be approximately tl\uh
with the odge of the center pole-piece as gauged visually,

" 'BR. CHR.
AUTOMATIC ELECTRIC COMPANY ’ !

LAPPD.
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2. The armature travel is adjusf.ed with the aid of the screw and lock nut
located in the front pole-piece., When the armature travel has been set
the pesition 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-
plece 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 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 "dipn,

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
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RESIDUAL

SCREW
FIg. 2
"FIG.1 PROCEDURE FOR CHECKING
RESIDUAL GAP NOTE-!

ARMATURE STOP
LEVER SPRING

ARMATURE LEVER NOTE-2

RESIDUAL SCREW

NO.14768 ARMATURE

ADJUSTER FIG. 5

ADJUSTING THE ARMATURE

—SEE NOTE 2
——SEE NOTE 1

CORE

AIR LINE
RESIDUAL SCREW

PROCEDURE FOR CHECKING ARMATURE
STROKE AND SPRING GAUGING.

IF RLY HAS .0015" RESIDUAL (OR MORE) OF
EITHER ADJUSTABLE OR FIXED TYPE WITH
DIA. CONSIDERABLY SMALLER THAN THE
CORE, EXTEND GAUGE ONLY PAST EDGE OF
RESIDUAL SCREW OR DISK.

IF RLY HAS ZERO RESIDUAL OR RESIDUAL
CAP OR FIXED RESIDUAL NOT APPRECIABLY
SMALLER IN DIA. THAN THE CORE,COVER
END OF CORE WITH GAUGE.

. N0.20777 SPRING

PILEUP CLAMPING PLATES & INSULATORS
ADJUSTING SPRINGS TO MEET GAUGING
REQUIREMENTS

NO.7066 RIGHT ANGLE SPRING ADJUSTER

LEVER

ARMATURE STOP

LEVER -
SPRINGS
ARMATURE
BUSHING

NO.14769 ARMATURE
STOP ADJUSTER

Fi§.4 ADJUSTMENT OF ARMATURE

NO.42873 SPRING ADJUSTER-~

MAY ALSO BE USED FOR FIGS.5& 6.

FIG.6 ADJUSTING LEVER SPRINGS FOR TENSION

- £

BACK STOP
Fiq.7 STANDARD MAKE FIG.8 SPECIAL MAKE
BEFORE BREAK ASSEMBLY BEFORE BREAK ASSEMBLY.
3 |PR. —SEL. STANDARD ADJUSTMENT FOR
3 [HK ——————INDEXED HORIZONTAL RELAYS AND
g [ENGR KW4g TYPE 28 'Z" RELAYS
< JOK _LMW. _

AUTOMATIC ELECTRIC COMPANY
NORTHLAXE G AGOvU-SA. ILL, USA,
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A-110

STANDARD FOA:\DJUSTMENT ISSUE: # 3t

DATE: 2-22-61
APPROVALS:z.87r.
HORIZONTAL RELAYS, THREE-POLE RELAYS, A2 2541
SHORT LEVER ARMATURE RELAYS, REC 2-27¢1
AND

TYPE #28 "Z" RELAYS

STANDARD ADJUSTMENT

RETYPED
2-22-61

ISSUE #3L |

INTRODUCTION

The horizontal, Type #28 "Z" and short lever armature relays consist of the
following parts: coll 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 #28 "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 1.

The 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 ppeferably,
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 -- heel piece gap should exist but be no greater than .00L". (See
Section C-1). If necessary to reset the "air line" the residual, if adjustable,
should first be set at -0O-. The 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, after 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. 1 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 Reiay 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 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(d). Note Fig. L,
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 relsy 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: ZEither 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.
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Type #28 "Z" relays (pin bearing) shall meet the requirements herein.

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 1/32".

ent

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 heel piece of the relay above it. This may be
gauged visually.

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

A1l 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.

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

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

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

(a) On break combinations, disk 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
of the area of the contact faces. (A barely perceptible gap caused
by contact face irregularities, etec., shall be regarded as a closed
contact.)

(b) 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 maske contact at approxi-
mately the center of their faces.

(a) 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.

(b) 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.

1.

1.

1.

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 1/3 the diameter of the disk contact.

C. Armature

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 .OOL" for inspection at the closest point with the armature
operated. The armeture shall be parallel to the heel piece end, as gauged
visually.

Note: 1In case of short lever, slow-release relays, the maximum air line
mey be .005" for adjustment and .006" for inspection at the closest
point with the armature operated.

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".

The armature back stop shall be adjusted to allow minimum .005", maximum
.012", 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.

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 1/32" from the end of the armature arm.

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

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.

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 except as follows:

(a) Where the residual specified for a short lever armature relay is
.003", a tolerance not to exceed plus .00l" or minus .0015" shall be
allowed 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

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-1 (a) or F-1 (b). Make or break
contacts should Jjust 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 -0O- and
for Inspection the variation shall be plus .002" or minus -0O-.

(b) When a make or break contact is specified as .004", the variation
allowed for Adjustment shall be plus .001l" or minus .001" and for
Inspecticn 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 Break contacts shall not break with
and break specified following size gauge smaller than gauge on
which make contact actually makes.

For Inspection For Adjustment

.003" and .004" for
"C" Relays .oo1" .002"
.003" .002" .003"
.00L" .002" .003"
.005" STANDARD .003" .00oL™
.006" ARMATURES .ooL" .005"
Noloyd .005" .006"
.008" .006" .oo7"
.009" .007" .008"
.010" SHORT LEVER .007" .008"
.011" ARMATURES .008" .009"
.012" .009 .010"
These tolerances shall be checked with gauges which vary in steps
of .001".
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(&) 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 contact gauging is .004" 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 #2 and #3 of Fig. 7.

(f) When the gauging specified for a make contact combination is .O0L",
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 .00L" 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 1s 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.

T. Relays shall not open any back contact circuits nor close any meke 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 #2 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 #2 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-breask 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 in 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.
[AUTOMATIC.@ ELECTRIC | SHEET 7 OF 10 A-110
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.012" maximum, (judged visually) between the #1 spring (armature
damper spring) and the bushing of the #3 spring where the #2 spring
is a break spring.

(b) "2" relay armature damper springs shall be tensioned against the
armature arm with 120 grams maximum, 50 grams minimum.

11. (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

1. 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
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: Wind-
ings of a 100-ohm resistance or more, connect directly to 50 volts
+t 1 volt. Windings of less than 100 ohms resistance, connect to 50
volts ¥ 1 volt with a protective resistance of approximately 50 ohms

(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 follows: Wind-
ings of 25 ohms resistance or more, comnect directly to 2L volts ¥

1 volt. Windings of less than 25 ohms resistance connect to 2k volts

f 1 volt with a protective resistance of approximately 12 ohms (or

switch magnets) in series.

G. Locking Type Relays

1. 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 minimmm 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.

e g e i = e Aerns
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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:

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 recommended
that the armature bearings be lubricated with a #+ 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. 8ix relays may be olled 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 6-40O 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 olled, 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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—SEE NOTE 2

SEE NOTE ¢
CORE
RESIDUAL AIR LINE
SCREW RESIDUAL SCREW

‘ FIG. 2 PROCEDURE FOR CHECKING ARMATURE
FiGQ. 1 PROCEDURE FOR CHECKING STROKE AND SPRING GAUGING.

RESIDUAL GAP NOTE-1 IF RLY HAS .0015" RESIDUAL (OR MORE) OF
EITHER ADJUSTABLE OR FIXED TYPE WITH
ARMATURE STOP DIA. CONSIDERABLY SMALLER THAN THE

LEVER SPRING CORE, EXTEND GAUGE ONLY PAST EDGE OF
RESIDUAL SCREW OR DISK.

ARMATURE LEVER NOTE-2 |F RLY HAS ZERO RESIDUAL OR RESIDUAL

CAP OR FIXED RESIDUAL NOT APPRECIABLY

SMALLER IN DIA. THAN THE CORE,COVER

END OF CORE WITH GAUGE.

NO0.20777 SPRING
70— | ADJUSTER

RESIDUAL SCREwW

NO.14768 ARMATURE PILEUP CLAMPING PLATES 3 INSULATORS

ADJUSTER FIG. 5 ADJUSTING SPRINGS TO MEET GAUGING
REQUIREMENTS
FIG. 3  ADJUSTING THE ARMATURE o 3 \0.7066 RIGHT ANGLE SPRING ADJUSTER
LEVER MAY ALSO BE USED FOR FIGS.5%6G.

—LEVER SPRING

pro e ——

LEVER
SPRINGS

ARMATURE
BUSHING
NO.14769 ARMATURE
STOP ADJUSTER

FIG.6 ADJUSTING LEVER SPRINGS FOR TENSION

FIG.4 ADJUSTMENT OF ARMATURE " il
BACK STOP |
FIG.7 STANDARD MAKE FI1G.8 SPECIAL MAKE
BEFORE BREAK ASSEMBLY BEFORE BREAK ASSEMBLY
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1SSUE NO. ¥T

]
RETYPED
1-0-55

STANDARD ADJUSTMENT
FOR
A.E. MANUAL RELAYS

A~GENERAL:

1. Manual relays shall mcet the requirerents specified in A=100 that are
applicable.

B-ALIGNMENT:

1. Relays that are mounted on a common mounting plate shall set at
approximately right angles to the mounting plate,

C-RESIDUALS

1. Residuals shall be gauged betimen the armature and the coil core with
the armature in the operated position.

2. Vhen the residual is specified as .00l5" the armature shall not touch
the coil core nor be more than 004" from the eccil core at the closgest
point with the armature in the operated position.

3. When the residual is specified as .003" or more, a variation of :.,002%
shall be allowed for inspection.

D-ARMATURE :
1. The armature retaining link shall have iedium heavy tension.
2. Amatures shall have as little play as is necessary to avoid binding.

3. T.e roller bracket arms shall be so aligned that the roller lies flat on
the heelpiece.

4. 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 positions.

5. The stroke of the armature is gauged between the arrature (for residual
screw vihien used) and the coil care with the ar ature in the normal position,

6. ‘'hen residual screws are not used, the armature shall touch the core in
such a way as not to interfere with the proper operation of the relay.

7. A variation of plus or uinus not more than .002" from the s pecified values
for the stroke adjustment shall be allowed for inspection,

8, On relays having back contacts, tiere shall be perceptible clearance
between the armasture roller and the armature springs, when the armature
is in normal position.

OR. CHK,
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E-SPRINGS:

1. Springs shall be gauged, by inserting the gauges between the armature
(or residual screw when used) and the cdil 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" from the sprcified values
shall be allowed for inspection unless specified,

2-A When the difference between the specified values of a break nale contact
assembly is less than .005" no variation shall be allowed thaet will cause
the difference to be less than .003%,

2-B When it is specified that one pair of make contacts shall make first, no
variation shall be allowed which will alter this conditien.

2-C On make before break asserblies a variation of plus or ninus .002® shall
be allowed on the specified difference between the make and break
adjustments,

3. All springs shall be tensioned so as to rest fimly against their
asgociated bushings.

L+ Unless otherwise specified back contacts shall not break and front contacts
shall not make aon the specified Non-Operate Test.

5. Unless otherwise specified the armature shall operate the full stroke an
the specified Operate Test.

6. The tension of the armature springs 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 or circuit adjustmsent sheets.

MANUAL A. C. RELAYS

A-SPRINGS:
1. The normal contact separation of make contact shall be not less than .008%,
2. Make contacts shall "follow® after making contact approximately 1/6.".
B-ARMATURL:

1. The armature bracket shall be-set so that when the armature is in its normal
fully operated position, the lower edgze of the armature will line up with
the lower edge of the coll core,

2. The armature stop shall be set so that when the armature is in its

position, there shall be approximataly 1/32" betwsen the lover edge of
the coil core and the upper edge of the armature.

OR. CHK,
AUTOMATIC ELECTRIC COMPANY
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1.
2.

3.

HI3 AEH

_RING UP & CUT CFF RELAY

A-LOCKING SPRING:

The locking spring shall be tensioned to assure positive operation.

With the cut off relay armature held in its fully operated position, the
locking spring shall not touch the roller arm of the ring up relay.

With the ring up relay armature in its fully operated position, there
shall be a perceptible clearance between the locking spring and the
roller arm.

RETYPED BY:me

CHICAGO,
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STANDARD ADJUSTMENT
FOR

ALTERNATING CURRENT RELAY

HORIZONTAL TYPE

Aternating current relays of the Horizontal type shall meet the general

A. GENERAL
1.
requirenments specified in A-100 which are applicable.
B. ALIGNMENT
1.

2.

Relays mounted on the same base snall be well aligned and approximately

parallel,

There shall be a minimum space of 1/32" between the armature or springs

of any relay and the heelpiece of the relay above it,

C. ARMATURE AND POLE PIECE

l.

2.

3.

4

There shall be perceptible clearance between the armature and heelpiece
at all points, with the armature operated, except where the armature rests

on the bearing pin assembly.

The relay armature shall not bind on the bearing pin.

There shall be perceptible clearance between the armature and pole piece

at all points, with the armature operated.

On assemblies where the #1l spring is a back contact, the armature back
stop shall be adjusted so that, with the armature against the back stop,
there is perceptible clearance between the armature arm pin and the

bushing of #2 spring.

MECHANICALLY DAMPED TYPE

The pele pilece shall be aligned so that the armature passes under both

sections of the pole pilece at approximately the same time.

The residual assembly shall operate freely on its bearings.

The residual assembly shall not bind on the coil core or on the pole

piece,

The end of the residual assembly shall be formed at such an angle
the ¢ip of the residual is appreximately in the plane of the

the inner end of the armature stop pin,

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A
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FIXSD FRONT STOP TYPR

9. The armature shall rest squarely against the armature front stop when

operated,
D. SPRINGS

1. Springs shall be gauged between the armature and pole piece with the zauze
held against the inner surface of the armature.

(a) Upon inspection plus less than 005" or minus less than ,002"
variation fram the values specified shall be allowed unless
otherwise specified.

2, The minimum contact separation for either a make contact assembly at
normal or a break contact assembly operated shall be approximately .00
gauged between the contacts.

3. Spring tension shall be accurately adjusted in accordarnce with the ™Adjust™
values {current or resistance and inspected in accordance with the "Test"
values (current or resistance shown on the Relay Adjustnent 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 "Test™ resistance values.

HI: AEH

AUTOMATIC ELECTRIC COMPANY
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FM-1377

Jssuedo.l |
e0-41281 STANDARD ADJUSTMENT
CLASS B FOR
9-=16~55 POLARIZED RELAYS
REWRITTEN
& RETYPED
2?557 INTRODUCTION
. E: g? The Type #29, Light Duty or Manual, and Heavy Duty Polarized relays consist of

the following parts: right and left coil assemblies, frame, armature assembly,
spring assembly, permanent magnet, armature mounting bracket, and in some cases
base assembly and cover.

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.

"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 of all the spring pile-ups on one relay.

On the Heavy Duty and Type #29 relays the lever ratio of the armature buffer and
either residual screw is about 1.33 to 1; 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. Any 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 of the relay.

The three methods of operation are the "on-off", "two-position", and "three-
position",

A relay with an on-off adjustment normally 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 opposite 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,
- DR. TAK.
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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.

ALIGNMENT: Check alignment of various parts per sections B«l, C-1, D-1, D=3, ard
D-L 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 armature for freedom from bind per section C-2, E~1, or H-2, On
Type #29 and Heavy Duty relays, check armature arm buffers for freedom from bind

per section C-3 or H-3, 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 permanent 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=l
(v), 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 REQUIREMENTS

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

B - PERMANENT MAGNET:

1. The vertical plane through the center of the permanent magnet shall coincide
with that through the armature bearing pin within 1/16", as judged visually.

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

—
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TYPE #2

C - ARMATURE ASSEMBLY:

1.

2,

3.
b4
e

6.

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

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

The armature arm buffers shall roll freely on their bearing pins,
The armature arm buffer bearing pins shall not be bent to secure adjustment,

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

NOTE: 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,

After inspection, lubricate per Section L.

D - SPRING ASSEMBLY:

1,

3.

4e

The armature springs shall be centered on the armature bushings.

NOTE: This requirement will be satisfactorily met if the nearest edges
of the armature springs are 1/32", + 1/64", - O" from the ends
of the bushings.

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

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

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

K - ADJUSTMENT NOTES:

1,

Type #29 relays for which a two-position 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 armature and the coll 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,

(¢) With the armature held in the neutral position each armature spring
shall exert a force of 60 to 80 grams against the armature buffer.

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A,
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(d) Make and break contact springs shall be tensioned against their stop
springs with a force of 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 electrically,

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

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 armmature and the coil core opposite the spring to be
gauged,

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

(¢) The armature springs of a pile-up shall be tensioned with minimm 18
grams and have approximately equal tension,

(d) The relay shall restore to the neutral position upon being de-energized.
(e) The permanent magnet may be adjusted to meet the margin.
LIGHT DUTY or MANUAL TYPE

E - ARMATURE:

1.

2,

3.

b

5

The armature shall be free from bind and shall not have excessive play.

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 * ,002" shall be allowed, except that when
+0015" or ,002" residual is specified the variation allowed shall not
permit the armature to strike the coil core.

Position of the armature support bracket shall be such as to give the
stroke specified in the individual relay adjustmemt sheet. For inspection
* ,002" shall be allowed.

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

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

Three position relays must restore to the neutral position when the coils
are de-energized,

After inspection, lubricate per Section L.

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A

- i
PAGE L OF 7 A-116

APP’D,

TCI Library www.telephonecollectors.info




F - SCREW CONTACTS:

1,

2.

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

NOTE: 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.)

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.

3.

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,

For inspection * .002" shall be allowed,

The stop springs associated with the armature springs nearest to the
armature buffer of three—-position relays shall be adjusted so that the
armature springs do not touch the armature buffer, The contact clearance
between the armature springs and the associated make springs shall be
minimum ,015",

HEAVY DUTY TYPE

H - ARMATURE ASSEMBLY:

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

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

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

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

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

NOTE: 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 of the armature. For on-off adjustments one gauge of
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, if any, shall be as specified on the individual relay
adjustment sheet (the residual setting applies to both residuals). For
inspection * ,003" shall be allowed, except that when .003" or less
residual is specified, the variation allowed shall not permit the armature
to strike the core,

7. After inspection, lubricate per Section L.

; DR. [CHK.
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I - SPRING ASSEMBLY:

1.

2.

J = ADJUSTMENT NOTES:

The armature springs shall be centered on the armature bushings.

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

1.

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

(a)
(b)

(e)

(d)

(e)

(£)

(g)

(h)

(3

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

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

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

With the armature in either operated position, the top of the armature
shall clear the permanent magnet by .010" minimum at the nearest point.

With the armature in the neutral position each armature spring shall
exert a force of 50 grams * 10 grams against the armature bushing and
all armature sprin%s shall be tensioned equally. The armature may be,
loc%teE in the geg ral gos tion bg &ngertln %wo gauges of the specifieq
stroke value between ®ac coie n fe arfia ure, . .
e make springs of a combination shall be tensioned against their

associated stop springs with a minimum tension of 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 margin.

associated stop springs with a minimum tension of 25 grams,
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(e) The armature springs of a pile-up shall be tensioned equally.

(£f) The relay shall 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
armature pivot bearings.

2. Excessive o0il shall not be allowed to remain on any surface.

HEF

FEW
REWRITTEN
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STANDARD ADJUSTMENT
FR
ALTERNATING CURRENT RELAY
LAMINATED FRAME - TYPE 10

INTRODUCTION

Definitions:

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

RETYPED

TRACING »Spring Cambination® is a spring group actuated by a single armature or lever

WORN spring.

4-10-56
gb"’z»“ *Spring Pile-Up® is an assembly of all the springs opersted by one armature arm.
Y L w

*Spring Assembly® consists of all of the spring combinations on one relay,
SUR 2

! 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 upom which is wound many twrns of
silk-insulated copperwire,

The coil core and heelpiece assembly consists of three mmjor parts. One part being
& " shaped magnetic frame built up entirely of silicon-steel lamimations which
are held together by non-magnetic rivets. A second part is made up of two non-
magnetic details which are formed in such a manneras to provide a mounting for the
spring assembly and the armature and to provide a means for mounting the relay omn
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 t herefore assembled around
the half of the core face which is farthest fromt he armsture hinge in order to
increase the mechanical advantage of the pull exsrted on the armature by the shaded
section of the core,

The armature assembly is of hinge type construction and consists of the armsture,
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 apring
separating insulators. The coil terminals are insulated from each other and from the
contact springs and are mounted between the contact springs and the frams. The
spring pile-up or pile-ups are assembled in fixtures which align the contacts and
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.

Py AUTOMATIC ELECTRIC COMPANY
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ROUTINE INSPECTION

The inspection of the relay should be in the following order with readjustments
made only &s 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
residusl gap. (See Section C-1). The residusl gap is the space between the arma-
ture 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,

Oaﬁigg ~ 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 D-1, 2, 3, 3(a) and (b),

If the gauging is such that it falls within the limits sepcified (Section D-3), no
read justment is necessary, Contacts will wear sither from machanical 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~ and 5,

Margining - Contact pressure between the armature springs and back contacts is con-
trohed gy specifying values of current flow which will not operate the assembly,

In order to meet such a reguirement, it is necessary that the armature springs be
adjusted to provide sufficiemt 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, §, 10, E, and E=1 or 2,

If upon testing in service, themargining 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® values,

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

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

SPECIFIC REQUIREMENTS

Aes General

The laminated frame type alternmating current relays shall meet the general re-
quirements specified in A-100 which are applicable,

BE TR
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B.

D.

Alignment

1.

2.

3.

Amature

1,

Springs

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-
plece asgsembly of the relay above, or below it, as judged visually.

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.

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

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

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.

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 of the armature hinge.

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.

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

(a) When the difference between the specified values of a break mak¢bontact
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",

{b) 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,
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L.

5.

Te

8.

9.

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 010" minimum greater than that specified for the first break

gauging.

When the first lever spring does not have an associsted back contact, the
armature arm shall leave the frame on a value 002" less, and shall not
leave the frame on a valus .0OL® greater, than the specified stroke gauging.

Spring tension shall be accurately adjusted in accordance with the “Readjust®
values (current or resistance) and inspection in accordance with ths *Test®
values (current or resistance) showm on Relay Adjustment Sheets.

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,

Relays shall fully operate all springs and the residual stud shall touch the
care on the "Operate® tasts shown on Relay Adjustments Sheets.

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

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

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 energised on the specified quiet operation voltage, the relay shall
operate fully. Huming 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 quiettest 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) huming louder or (3) chattering (i.e. armature vibrating suff-
iciently to cause perceptible movement of the contact spring points)
indicates that ths relay should be rejected.

NOTE: If a nominal voltage is not given on thes assembly drawing or
the individual relay adjustwent information, nominal operating
voltage shall be LOS above quiet test voltage,

Saturetion:

Relays shall be saturated at a minimus of 300-ampere twrns for & minimum
interval of one second before being adjusted or checked to the electrical
current flow requirements. The saturating current shallte in the same
direction as the other current flow requirements. The othsr current flow
requirements shall not be applied until a minimum interval of 1 second after
saturation,
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1. When adjusting and testing on L6 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 L6 volts s 1 volt, Windings
of less than 100 ohms resistance, connect to L6 volts & 1 volt with a pro-
tective resistance or approximately LS olms (Or switch magnet) in series,

2. When adjusting and testing on 2L volts, this requirement may be met by
applying the voltage to the operating winding as follows: Windings of a
25 olm resistance or more, connect directly to 24 volts ¢ 1 volt. Winding of
less than 25 ohms resistance connect to 2L volts & 1 volt with a protective
resistance of approximately 12 olms (or switch magnet) in series,

NOTE: The electrical requirements shall be met with the relays mounted in
a horisontal position with the face of the armature in a vertical
plane so that the armature levers operate in a horiszontal plane, i.e.,
mounted in & position similar to their mounting position ona staudard

base.

F. Lubrication:

When the Relay Adjustment Sheets or Cards carry the note, ®0il Bearing* or
when the relay is to be operated as much as one million times a year, it is
recommended that the armature bearings be lubricated by a #L Artist's Sable
Rigger brush which has been dipped 3/8® into spindle oil (see Specification
5231) and screped on the edge of the container to remove surplus oil. There
should not be sufficient o0il adhering to the brush to form a drop on the end
of the bristles. Six relays may be oiled with one such “dip®,

D¢ 1rw
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STANDARD ADJUSTMENT
FR
ALTERNATING CURRENT RELAY '
LAMINATED FRAME - TYPE 10

INTRODUCTION
Definitions:

"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 wound many turns of |
silk-insulated copperwire,

The coil core and heelpiece assembly consists of three msjor parts. One part being
& *UJ® shaped magnetic frame built up entirely of silicon-steel laminations which
are held together by non-sagnetic rivets, A second part is made up of two non-
magnetic details which are formed in such a manneras 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 t herefore assembled around

the half of the core face which is farthest fromt he armeture hinge in 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 armsture,
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
armaturs bearing pin is used to hinge the armature to the armsture yoke. The non-
magnetic armature yoke serves as a mounting detail for the armature,

The spring assembly consists of the contact springs, coil termimals 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. The assembly screws are tightened after the insulators have been heated
and while the spring pile-up is under pressure, Any chinges in spring combinations
should, therefore, be made only at the factory.

AUTOMATIC ELECTRIC COMPANY
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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, DNeviation from nominal values is to be expscted and is not
cause for readjustment.

Armature = Check the armeture for freedom from bind per Section C-2. The "air line"
or armature--heelpisce 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 is operated and is determined by the length
of the residual stud. Check the residual per Section C-3.

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 showm 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 sepcified (Section D-3), no
readjustment is necessary, Contacts will wear either from machanical friction or
from arcing, or both, and so readjustment may be necessary occasionally.

Stroke Adjustment - The required armature travel (*Stroke® adjustment specified on
Relay Iajhmnf Sheets) should be checked, See Section D=4 and S.

g = Contact pressure between the armature springs and back contacts is con-
f%%:%egy specifying values of current flow which will not opergte the assembly.
In order to meet such a requirement, it is necessary that the armature springs be
adjusted to provide sufficiemt 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, B, 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 necessary, but any relay whose operating range is
outside of the "Test® values, should then be readjusted within "Readjust® values,

If any read:)untunt is required to meet the margining values, the gauging should
then be rechecked.

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

SPECIFIC REQUIREMENTS

A, gonoral

The laminated frame type alternating current relays shall meet the general re-
quirements specified in A-100 which are applicable,

TRR
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c.

D.

Allgnment
1. When relays are mounted on their associated mounting plates, the relays

3.

shall be properly aligned, There shall be a minimum space of 1/32" between
the armature or springs of any relay and the armmature, springs, or heel-
piece assembly of the relay above, or below it, as judged visually.

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.

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

Armature

1.

2.

3.

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.

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

Springs

1.

3.

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 of the armature hinge.

With the tolerances noted below for inspection, the associated makes cca-
tacts shall not make with the plus tolerances and shall make with the ninus
and the associated break contacts shall not break with the plus tolerances
and shall break with the minus tolerances.

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

(a) When the difference between the specified values of a break makgbontact
assembly is .O0O4" 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",

(b) 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.

AUTOMATIC ELECTRIC COMPANY
NORTHLAKEILL., U.S.A.
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L.

6.

Te

8.

9e

Se

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 ,010* minimum greater than that specified for the first break
gauging.

When the first lever spring does not have an associated back contact, the
armature arm shall leave the frame on & value .002" less, and shall not
leave the frame on a value .00L* greater, than the specified stroke gauging.

Spring tension shell 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.

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.

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

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

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

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:

(2) When energized on the specified quiet operation voltage, the relay shall
operate fully. Humming 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 quiettest 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 suff-
iciently to cause perceptible movement of the contact spring points)
indicates that the relay should be rejected.

NOTE: If & nominal voltage is not given on the assembly drawing or
the individual relay adjustment information, nominal operating
voltage shall be LO% above quiet test voltage.

E. bSaturation:

Relays shall be saturated at & minimum of 3}0O-ampere turns for & minimum
interval of one second before being adjusted or checked to the electrical
current flow requirements. The saturating current shallbe 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 after

saturation.
n OR CHK.
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%gﬂ:i%n 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, connsct directly to 50 volts & 1 volt. Windings
5-31-59 of less than 100 ohms resistance, connect to 50 volts & 1 volt with a pro~-

'Ts"gu‘}gi}'ﬁ tective resistance or approximately 50 ohms (Or switch magnet) in series.

2. When adjusting and testing on 2L 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 2} volts ¢ 1 volt., Winding of
less than 25 ohms resistance connect to 24 volts ¢ 1 volt with a protective
resistance of approximately 12 omms (or switch magnet) in series,

NOTE: The electrical requirements shall be met with the relays mounted in
& 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 & position similar to their mounting position ona standard
base.

F. Lubrication:

When the Relay Adjustment Sheets or Cards carry the note, "0il Bearing® or
when the relay is to be operated as much as one million times a year, it is
reconmended that the armature bearings be lubricated by a #4 Artist's Sable
Rigger brush which has been dipped 3/8* into spindle oil (see Specification
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. Six relays may be oiled with one such *dip®,
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STANDARD ADJUSTMENT 4-118

STANDARD FOAD.IUSTMENT ISSUE: #13
R

DATE: 1-23-61
APPROVALS:z.s.7.
R r2asl
TYPE 10 ALTERNATING CURRENT RELAY REC 1~50-61

(LAMINATED FRAME)

INTRODUCTION

Definitions:
"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.

13-A-11 "Spring Assembly"” consists of all of the spring combinations on one relay.

EMG. ECO.

1-23-61 The laminated frame type alternating current relay consists of the following parts:
RETYPED coil assembly, coll core and heelpiece assembly, armature assembly, and spring
CHANGED assembly.

TITLE SHEET

1 & SHEET 5 The coil assembly consists of an insulating spool upon which is wound many turns of

SECTION F.

silk-insulated copper wire.

The coll core and heelpiece assembly consists of three major parts. One part being
a "U" shaped magnetic frame built up entirely of silicon-steel laminations which

ISSUE:¥13 | are held together by non-magnetic rivets. A second part is made up of two non-

magnetic details which are formed in such a mamnner 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 in 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. 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.
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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 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 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 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

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.
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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 heel-
piece assembly of the relay above, or below it, as judged visually.

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.

Spring operating bushings shall be approximately in alignment with the

center of, and perpendicular to, the springs against which they strike,
as Jjudged visually.

Armature

1.

1.

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.

The relay armature shall not bind on its bearing pin.

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.

Springs

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 of the armature hinge.

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.

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

(a) 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 1s .007" or more, no variation shall be allowed which will
cause the difference to be less than .005".

(b) 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 .OO4" 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 .010" minimum greater than that specified for the first break

gauging.

5. When the first lever spring does not have an assoclated 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.

T. 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 circults 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-
fled for adjusting and Inspecting the relays according to the "Readjust" and
"Test” resistance values.

11. 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. Humming 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 gquiet 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.

NOTE: If a nominal voltage is not given on the asgembly drawing or the
individual relay adjustment information, nominal operating voltage
shall be 40% above quiet test voltage.
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l.

E. Saturation:

Relays shall be saturated at a minimm of 300 ampere turns for & 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 after
saturation.

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, comnect to 50 volts ¥ 1 volt with a pro-
tective resistance or approximately 50 ohms (Or switch magnet) in series.

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, comnect directly to 24 volts X 1 volt. Windings
of less than 25 ohms resistance comnect 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 1n a horizontal plane, i.e.,

mounted In a position similar to their rounting position on a stand-
ard bhase.

F. Lubrication:

1. For lubrication, refer to Automatic Electric Technical Bulletin 505
(Lubrication of Automatic Switching Equipment ) or Automatic Electric Lub
Chart 6.
DWM:1rw
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STANDARD ADJUSTMENT
SERVICE METER - 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 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 afamagnetic 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 magnetic path
fram 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 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 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 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 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 read-
Justed 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 - Section B-l=2~

3-16-60

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 arma-
ture 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 ahd 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

A ~ GENERAL:

1. The meter shall meet the general requirements specified in 4-100, 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,

Le With the armature in its unoperated position the mumerals on the counter
wheels shall be aligned in a straight line parallel to the counter wheel
bearing shaft,

5. The adjusting collar shall allew a total side play in the counter wheel
assembly of minimm ,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 #27 meter, with ,005" 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
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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.

C -~ ARMATURE:

l.

2.

9.

10.

12.

13.

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

The auxiliary armmature of 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 .020" with the armature fully operated.

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

The pawl shall drop freely into each units counter wheel ratchet tooth
with the armature at normmal and with a counter wheel ratchet tooth backed
firmly against the tip of the dog. For A,C. meters see C-13 also.

The armature spring adjusting arm shall 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 normally 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 shall be tensioned lightly against the contact
spring.

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

The residual of the Type #27 meter shall be adjusted to minimum ,005n,
maximum .020" as measured from the top of the meter.

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.

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

On 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.

" DR. CHK.
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D = OP:RATION:

1, 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 testedigécuracy 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" into the lubricant and quickly withdrawn.

(a) Counter wheel bearing pin,

(b) Counter wheel sides wherever friction takes place,

(¢) 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 of lubricant (Spec, 5684) shall be distributed to the following
parts in the order named.

NOTE: A dip of oil shall be censidered to be the amount retained in a #
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 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)
(b)
(c)
(d)

Arpature bearing pin.

Pawl Learing pin.

Back of pawl where it engages the backstop,

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.

Lo Excessive oil shall not be allowed to remain on any surface,

ART:1lrw
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STANDARD ADJUSTMENT
SERVICE METER — 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 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 afamagnetic 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 magnetic path
from the rear of the core to the armature, It also serves as a mounting bracket
for the coll, 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 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 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
fram 1 through 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 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 read-
Justed 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 - Section B-1~2-
3"'4"60

Check and adjust if necessary the collar on the sounter 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 arma-
ture 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 G—Q and 13.
Check ahd 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.

Hlectrical 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 s