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Factory, development laboratories, and general office at Northlake, Illinois, U.S.A.

AUTOMATIC ELECTRIC COMPANY is an organization of designing, engineering, and
manufacturing specialists in the fields of communication, electrical control, and allied arts.
For more than sixty years the company has been known throughout the world as the
originator and parent manufacturer of the Strowger Automatic Telephone System. Today
Strowger-type equipment serves over 75% of the world’s automatic telephones. The same
experience and technique that have grown out of the work of Automatic Electric engi-
neers in the field of telephone communication are also being successfully applied on an
ever-increasing scale to the solution of electrical control problems in business and industry.

PRINCIPAL PRODUCTS

Strowger Automatic Telephone Systems—Com-
plete automatic central-office equipment for ex-
change areas ol any size, from small towns to the
largest metropolitan networks.

Community Automatic Exchanges—Unattended
automatic units for small rural or suburban areas,
with facilities for switching into attended
exchanges.

Automatic Toll Boards—An adaptation of
Strowger principles to toll switching, resulting in
simplification of operators’ equipment and greater
economy of operating and toll-circuit time.

Private Automatic Exchanges—Available in
various capacities, with or without central-office

connections, and with facilities for special control
services to meet the needs of the user.

P.B.X. Switchboards—A complete range of cord-
less and cord types for the modern business.

Telephone Instruments—Modern designs for
automatic or manual exchanges, including the
Monophone—the world’s most attractive and effi-
cient handset telephone.

Exchange Ac y Equipment—Auxiliary ex-
change and substation equipment, including
manual desks, testing apparatus, transmission
equipment, and all accessories needed for the
operation and maintenance of the modern tele-
phone exchange.

Makers also of eleetrical control apparatus for industrial, engineering, and publie

utility companies, telephone apparatus for railroads and pipe-line companies,

private telephone systems of all types, electrical and communication devices for

aircraft and airways control, and special communication apparatus for military
and naval departments.

Copyright 1961 by Automatic Electric Company
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Figure 1. Current-flow test set.
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Type 57-A or class B relay Type 57-A or class B relay
with short-lever armature with long-lever armature
(most widely used)

Type 58-A or class C relay

Figure 2. Typical relays.

Our Telephone customers know these as type 57-A and type 58-A.
Our Industrial customers know these as class B and class C.
There is no difference between a type 57-A relay and a class B relay,
nor between a type 58-A relay and a class C relay.
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ADJUSTMENT OF

TYPE 57-A AND TYPE 58-A (CI.ASS B AND CLASS C)

RELAYS

1. INTRODUCTION

Type 57-A and type 58-A relays are general-
purpose twin-contact relays for exacting
applications. Basically the type 58-A relay
incorporates the same design characteristics
as the type 57-A relay, but the type 58-A relay
is only half as big and can be used advanta-
geously where space and weight are important,

All type 57-A or type 58-A relays of one single
catalog- or piece-number are commercially
uniform to one another as to contact pressure,
contact spacing, and operating current (or
voltage). This uniformity or consistency of
manufacture insures adequate contact pressure
for reliable contacting, contact-load handling
capability, and long contact life. This uniformity
assures that the relay will operate under the
required circuit conditions (on the specified
minimum current or voltage, or in the required
time, or with the required contacting sequence).
To insure this uniformity and reliability every
relay is factory-adjusted and inspected to
specifications set forth on an adjustment card
for that relay piece-number (see figure 3,
ART- card). Telephone-equipment customers
receive Relay Adjustment Sheets covering all
relays incorporated in the circuits of the equip-
ment furnished. Industrial customers may order
adjustment cards for the relays they use. For
a more detailed explanation of the design details
and features of both type 57-A and type 58-A
relays, refer to bulletin 537.

Field readjustment will rarely be required, but
the information contained in this bulletin should
be helpful in readjustment of the relay when
necessary.

Before attempting to readjust any relay, study
the construction of the relay (see figure 5). It is
important to know not only how to make each
adjustment, but also how each adjustment will
affect the operation of the relay. If one under-
stands fully the construction of the relay and
the effect each adjustment has on the operation
of the relay, the readjustment technique will be
mastered more quickly. However, it will take
time and practice to acquire the knack of relay
adjustment, so do not become discouraged
easily. It might be helpful if, before attempting
to readjust relays which are in use, some
practicing is done on discarded or surplus

relays. Relay adjustment is delicate work and
requires skill acquired through practice and
developed, much like a watch-repairman’s
skill, over a considerable time. Only very
slight movement of the adjusting tool is enough
to affect relay performance. Withdraw tools
carefully to avoid undoing adjustments.

2. DEFINITIONS

CONTACT SPRING: an individual spring of a
contact form. Springs are assembled into five
basic forms, shown normal (unoperated) in
figure 4, and known industry-wide by letters “*A”’
through “‘E’’. Figure 6, usual sequence of forms,
applies in particular to type 58-A and short-
lever-armature type 57-A relays. For long-
lever-armature relays the sequence of forms
B, C, and A is the same, but form E or form D
(one, not both) must be on top of the pile-up.

CONTACT SPRING COMBINATION: two or
more contact springs in a circuit-closing,
-opening, or transfer arrangement, containing
one armature spring.

CONTACT SPRING PILE-UP: one or more
contact spring combinations actuated by a single
armature arm.

PAIR OF CONTACTS: one contact of an arma-
ture spring and the mating contact of a stationary
spring. For example, in twin-contact relays
type 57-A and type 58-A, a make combination
consists of two pairs of contacts.
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Figure 3. Typical adjustment card (ART-)
for an individual relay.
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BACK CONTACT: a contact of the stationary
spring of a break combination (or similar spring
of a combination which includes a break spring).

BREAK COMBINATION: a combination of
springs, the contacts of which are normally
closed; i.e., the springs make contact when the
relay coil is not energized.

FRONT CONTACT: a contact of the stationary
spring of a make combination (or similar spring
of a combination which includes a make).

MAKE COMBINATION: a combination of
springs, the contacts of which are normally
open; i.e., the springs are not in contact when
the relay coil is not magnetized.

=

S S 8 B i A0 S

—

FORM E
FORM A FORM B FORM C - FOFEM D g o
"MAKE" “BREAK" “BRE-M(*M&KE MNéE BEFORE BRE AK:

REAK® BEFORE-BREAK"

Figure 4. Basic contact forms.

BREAK-MAKE COMBINATION: a combination
of springs of which the first pair of contacts,
that nearest the armature lever, is normally
closed and the second pair normally open when
the coil is not energized, and respectively open
and closed when it is energized. This is some-
times referred to as a ‘‘transfer’’ combination.
See figure 4 form C.

MAKE -BREAK or MAKE-BEFORE-BREAK

COMBINATION: a combination of springs of
which the first pair of contacts, that nearest

Stationary (Make) Spring

Armature(Movable) Spring

Clamp Washer

Armature——

Coil Number

Armature Bearing
Pivot Pin

the armature lever, is normally open and the
second pair normally closed when the coil is
not energized, and respectively closed and open
when it is energized. See figure 4 form D.

BREAK-MAKE-BEFORE-BREAK COMBINATION:
a combination of springs of which the first pair
of contacts, counting from the end closest to the
armature lever, is normally closed, the second
pair normally open, and the third normally closed
when the coil is not energized, and respectively
open when the coil is energized. See figure 4
form E.

STATIONARY SPRINGS: springs not actuated
by the armature arm. Examples: back contacts,
front contacts.

ARMATURE SPRING: a moving spring actuated
by the armature arm, either directly or through
a buffer on another armature spring.

FOLLOW: the yield or bending of a stationary
spring which results in the contact points being
firmly held and rubbed together to improve
their conductivity. For a front contact it occurs
when the armature is operated, and for a back
contact when the armature is restored.

CONTACT SPRING ASSEMBLY: all the spring
combinations on one relay. It may have one or two
spring pile-ups. (Replacement spring assem-
blies will be supplied mounted on heelpieces.)

SINGLE-ARM RELAY: relay having only one
spring pile-up, actuated by a single arm of the
armature.

DOUBLE-ARM RELAY: relay having two spring
pile-ups, each pile-up having one or more
contact forms.

Spring Pile-up
Clamping Washer

Spring
Terminals

" T~Coil Terminal

Coil

Spring Buffer

Armature Arm

(Long-Lever)

Figure 5. Typical type 57-A or class B relay.
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MAKE OR
FRONT SPRINGS

SPRING
BUFFERS
ARMATURE
SPRINGS
¢
’o
BREAK OR 8. ] - ARMATURE

BACK SPRINGS

W%@HEELPIECE

Figure 6. Usual sequence of contact forms.

HEELPIECE: metal base of the relay which
completes the magnetic circuit between the coil -
core and the armature. On it are mounted the
coil assembly, the armature, and the spring
assembly. It is tapped for screws to attach
the whole relay to the equipment in which it
functions.

COIL ASSEMBLY: the coil-core and winding
together with the insulating washers and coil
terminals. Sometimes includes a copper collar
or sleeve, or both, to make the relay slow in
operating or releasing.

ARMATURE: the moving portion of the relay that
completes the magnetic path between the coil-
core and the heelpiece, and actuates the contact
springs.

AIRLINE: the gap between the armature and
the heelpiece determined by the yoke clamping
screw.

LEFT-HAND RELAY: a single-arm relay
with the springs on the left-hand side as you
visualize the relay held with the armature at
the top and the springs toward you. See figure 7.
About half the relays on Strowger linefinder,
selector, and connector switches are left-hand
relays. They are not usual elsewhere.

RIGHT-HAND RELAY: a single-arm relay
with the springs on the right-hand side. See
figure 7. About half the relays on Strowger
linefinder, selector, and connector switches
are right-hand relays. The right-hand relay
is usual for all other applications, such as
manual switchboards, industrial control, etc.

RESIDUAL AIR-GAP: the space between the
face of the coil-core and the magnetic inner

TCI Library www.telephonecollectors.info

surface of the armature with the relay electri-
cally operated and the residual disc or screw
touching the core. The residual air-gap can be
provided by either an adjustable non-magnetic
screw (adjustable residual) or a thin non-magnetic
disc welded to the inside of the armature (fixed
residual).

STROKE: the amount of armature travel,
measured between the coil-core face and the
armature residual.

GAUGING: the bending of the armature arm
and positioning of the stationary springs so that
the contacts make, break, and follow properly;
also, the dimension value as shown on adjustment
card which measures indirectly the distance
between contacts.

SHORT-LEVER ARMATURE: an armature
whose arm is short relative to the arm of the
other of two classes of armatures. Specifically,
in the case of type 57-A short-lever-armature
relays the ratio of buffer travel to stroke is
1.15:1. See figure 1 upper left. Slow-releasing
relays often have short-lever armatures,.
Cf. long-lever armature.

LONG-ILEVER ARMATURE: an armature whose
arm is long relative to the arm of the other
of two classes of armatures. Specifically, in
the case of type 57-A long-lever-armature
relays the ratio of buffer travel to stroke is
1.65:1. See figure 1 upper right. The long-lever
armature is the usual armature. Cf. short-lever
armature.

Left-hand Right-hand
spring spring
pile-up pile-up

Figure 7. Left- and right-hand spring pile-ups.



Definitions relating to adjustment procedure:

MARGINING: adjustment of armature-spring
tension. Also, the determination of armature-
spring tension by electrical tests.

“*N.QO.’’: abbreviation for non-operate, a test
whether the armature springs have enough
tension to insure reliable back-contact pressure.

‘“O’’: abbreviation for operate, a test to make
sure the armature springs were not adjusted
too stiff during the non-operate test; i.e., to
insure that the relay can respond for its normal
circuit function.

“READJ.”’: close margining-value limits, used
when a relay is first adjusted at the factory
or readjusted in service.

“TEST’’: margining-value limits wider than
readjust margining values; used for all inspec-
tions subsequent to the original manufacture or
field readjustment of a relay.

PRELIMINARY CONTACTS: combinations which
operate completely before any other combinations
on the relay operate. The magnetization required
to operate the preliminary contact is less than
the non-operate magnetization for the other
combinations. The preliminary and other com-
binations are margined separately, with different
operate and non-operate values. (See figure 8.)

TWO-STEP RELAY: a relay with preliminary
contacts in a circuit where after its preliminary
contacts operate it remains for a time with
the armature partially operated, and awaits
additional magnetization to complete its stroke
and operate the other combinations.

NORMALLY OPERATED RELAY: a relay
which is energized most of the hours of the day
and performs its useful circuit function when
released.

(?(TOO

Figure 8. Example of ‘“‘preliminary’ contacts.
The make marked ‘““X’’ operates completely
before armature-buffer begins to operate the
break.

3. TOOLS USED IN ADJUSTMENT

In the adjustment of type 57-A and type 58-A
relays several different tools will be needed:

3.01 “‘S’’ wrench H-7062, Holds the residual
nut during adjustment of the residual screw
on type 57-A and type 58-A relays.

%
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K
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— foos,
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3.02 Screwdriver H-24664. Used to adjust the
residual screw.

m
)

3.03 Armature bender H-88502-1. This tool
is used to bend the armature arm-to adjust the
stroke (or travel) of the armature. It is used
on type 57-A relays with long-lever armatures.

\n’\A 130" - 049

\li

%/v 5
H-88502-1 a\

—“\_BOTH

\ ENDS

4" | ALIKE

3.04 Armature bender H-14768. This tool
is used for the same purpose as armature
bender H-88502-1 listed above, except that it
is used on all type 58-A relays and on type 57-A
relays with short-lever armatures.

1
a

X@MO.IM" 0.114"

\\ H-14768 } .
O'“4" ‘:\\g : \\i:/ \((%’A

2

\/sz
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3.05 Spring adjustment pliers H-16290-7, Where
space permits, use to tension and straighten
armature springs.

! o
L [T
i o

L —) Ditf
.

3.06 Duck-bill pliers H-74611, Where space
permits, use to tension and straighten the
heavier stationary springs.

Both these pliers and H-16290-7 have jaws
sufficiently narrow to fit between the springs
and permit slight twisting. Or, adapt other
duck-bill pliers with wider jaws by grinding
the jaws to a width of not more than 3/16”.

Ordinarily, the inner faces of the jaws are not
polished in manufacture because their usual
purpose is to grip something. Since these
pliers will need to slide freely, it is suggested
that the inner faces of the jaws be polished
with a piece of crocus cloth.

32"

3.07 Spring adjuster H-88504~1 and -2. Use
adjuster H-88504-1 when gauging stationary
or other heavy springs. Use adjuster H~88504-2
to adjust armature (moving) springs.

BOTH
ENDS
ALIKE

H-88504-| %;
5"

3.08 Spring adjusters H-T7066, H-20777,
H-88390-1. Use to adjust stationary springs.

]
35 SLOT
3//
| I ~ J
| E |
Lgﬂ gd
3 32

034-"—— :-100 =_1¢ 0z

[ﬂ]:; H-88390-I =1 11

? ke s
,L 5" " ! -~

ﬂfoza"

3.09 Thickness gauges (bent tips) H-46795-1.
Use to check residual gap, spring gauging, and
armature stroke. Bent-tip thickness gauges
are preferred to straight thickness gauges
because bent-tip gauges can be used where
relays are mounted close together.

1202000202020 %% %

OPENED

rvvv"vvvv‘v‘v
BORRIERIELRKHN]

y —»

7"
b APPROX.3 2

CLOSED
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3.10 Contact cleaner H-882553-1. Use to re-
move dust or foreign matter from relay con-
tacts.

2ll
CAPPROX)

( CONTACT CLEANER)
AN
C | - H-882553-1 )

4. INSPECTION AND ADJUSTMENT

4.1 Caution. The most important rule to
remember in relay maintenance is: Do not
readjust a relay until certain that it is out of
its allowable operating range. Slight deviation
from nominal values is to be expected and
is not in itself cause for readjustment. Where
adjustment limits are given, inspect the relay
with the extreme limiting (‘‘test’’) values;
readjust only if the relay is outside the test
limits.

The avoidance of adjustment until absolutely
necessary is emphasized because of the inter-
action of adjustments which can easily result
in a relay being less able to operate properly
than before. Such interaction can be seen if
one considers that changing the airline or
changing the residual affects the gauging, and
changing the gauging affects the margining, or
that changing the spring tension affects the
gauging, etc.

4.2 ‘‘Standard Adjustments’’ (tolerances). For
all new telephone central-office installations,
Standard Adjustments are shipped with Relay
Adjustment Sheets (AH). Standard Adjustments,
A-300 in the case of type 57-A* relays and
A-301 in the case of type 58-A relays, show
further qualifications of the tolerances. Speci-
men pages of A-300 are shown in figure 16.
Non-telephone customers may purchase the
Standard Adjustments.

4.3 Mechanical inspection. An orderly sequence
of steps in relay inspection will save time.
Mechanical inspection and cleaning will precede
electrical inspection,

4.31 Inspect the relay for general defects
such as loose parts, bent springs, or contacts

*As shown in figure 16, Standard Adjustment A-300 is
headed *'...type 57L and 57S..."", meaning that it covers
both long-lever-armature and short-lever-armature type
57-A relays.

10

out of aliginment. Check that the relay mounting
screws, the coil mounting screw, and the arma-
ture mounting screw are tight. Also see that
coil terminals do not touch the heelpiece.

4.32 Check that the relay is approximately
level and clears adjacent relays by at least
1/32” in the case of type 57-A relays and 0.010”
in the case of type 58-A relays.

4.33 The airline or the air gap between the
armature and the heelpiece may have been
disturbed if the armature mounting screw was
loose. For type 57-A relays the airline would
be not over 0.003” for adjustment and 0.004”
for inspection if the residual is ‘‘fixed’’. For
type 58-A relays the airline would be not over
0.003” for adjustment and 0.004"” for inspection
with a ‘‘fixed’’ residual of 0.003”, and not over
0.006” for adjustment and 0.008” for inspection
with a ‘“fixed’’ residual of 0.006".

4.4 Cleaning. Contact cleaning will be the
most common operation in relay maintenance.
To clean contacts use only contact cleaner
H-882553-1. Do not use paper as itleaves dust
or lint on the contacts. Do not use any liquid
cleaners because they leave an oily residue
which will only collect more dirt.

Occasionally, a thorough general cleaning of all
the relays on a switch may be necessary, Using
a vacuum cleaner and an ordinary 13" paint
brush, stir up the dust with the brush and draw it
up with the vacuum cleaner hose, held as close
as possible to the relays. Clean the coil and
other relay parts before cleaning the springs,
When cleaning the springs, push the hairs of the
brush in between the springs and draw them
through the contacts, Operate the armature by
hand to clean both make and break contacts, and
use contact cleaner H-882553-1 on them, as
previously described. If both these methods
fail to remove deposits caused by arcing, they
can be removed with a piece of chamois stretched
over a thin piece of wood or metal and drawn
through the contacts.

4.5 Electric connections. For telephone
equipment, the electric connections for testing
each relay are given in the adjustment sheet
covering the circuit of which the relay is part.
Adjustment sheets usually bear the same number
as the circuit, prefixed AH. Thus for circuit
H-85016 the adjustment sheet is AH-85016.
Refer to figure 9 as an example. The testing
instructions are listed in the right-hand column.
The adjoining column to the left of this may
indicate which, if any, of the notes in the lower
left-hand corner are to apply. Similar infor-
mation is provided for Industrial customers by
the ‘‘Customer Drawing’’ (see figure 21),
furnished only on request. Use either a current-
flow test set or a resistance box for testing
the relay.
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As in ordinary telephone parlance, ‘‘ground’’
on a Relay Adjustment Sheet (figure 9) means
direct connection to + battery; likewise ‘‘negative
battery’’ means direct connection to ‘‘-’’ battery.
But notice that for relay adjustments ‘‘positive’’
and ‘‘negative’’ are used as explained in figure 9
lower left-hand corner:

POS. = test with positive battery

thru resistance of test set.
test with negative battery

thru resistance of test set.

NEG.

Figure 10 cases 1 - 4 illustrate these meanings,
and how to make connections for them.

Special attention is called to the case of low-
resistance relays; i.e., relays whose coils have
1002 or less resistance. To prevent such
relays from overheating when inspecting them
electrically, insert at least 502 resistance in
the circuit. The SOAK key in current-flowtest
set No. H-88733 or H-882790 automatically
provides a 502 resistor of sufficient wattage
rating. However, earlier-model resistance
boxes have resistors of lower wattage ratings.
The 502 resistor might be as low as 1 watt,
which together with a low-resistance relay
could overheat, or blow fuses. It is suggested
that the two 202 and the one 1022 resistors be
used together, instead. If the relay is in a
circuit, an adjoining component can be used to
supply the needed resistance. Whenever there
is doubt as to the adequacy of the resistance,
take care and operate the relay momentarily
only.

Current-flow test set H-88733 has resistance-
setting key rows marked ‘“NON OPR’’ and
“*OPR”’ indicating lower and higher currents,
respectively. Thus, a large resistance must
be set on the keys affecting the ‘‘NON OPR”’
side of the test key, and a low resistance on
the keys affecting the ‘‘OPR’’ side of the test
key. Current-flow test set H-882790 has two
resistance ranges marked OPERATE RANGE
and NON OPERATE RANGE. The OPERATE
RANGE contains three potentiometers of
different resistance values. These poten-
tiometers can be operated individually, or in
combinations to provide a greater resistance
range. The NON OPERATE RANGE contains
the same equipment asthe OPERATE RANGE.
Operation of the OPR, NON OPR toggle switch,
closes either the OPERATE or NON OPER-
ATE RANGE potentiometers to the equipment
under test. ON resistance box H-77120-1 the
resistance - setting key rows are marked
““MAX’ and ‘‘MIN’’. In paragraph 4.52 the in-
structions with respect to the MAX/MIN test
key assume ‘‘MAX’’ to mean maximum re-
sistance {(non-operate) and ‘‘MIN’’ to mean

*In the U.S. Army and U.S. Navy this is known as Tele-
phone Test Set TS-699A /FTM, covered in Department of
the Army Technical Manual TM 11-2112.
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minimum resistance (operate). If the adjuster
finds it easier to think of ‘‘MAX’’ as maximum
current (operate) and ‘“‘MIN’’ as minimum
current (non-operate), he can of course use
the box that way, but he willreverse the MAX/
MIN test key operating instructions given in
paragraph 4.52,

4.51 Current-flow testset H-88733%* (figure 1),
Be sure all keys of the current-flow test set
are intheir normal positions. Connect central-
office ‘‘+’’ and ‘‘-~’’ battery to the current-flow
test set. For O’ and ‘’N.O.’’ insert the nec-
essary values of resistance by switching the
appropriate keys.

(a) If the testing instructions in the adjust-
ment sheet read ‘“‘POS. TO .. .”” connect
terminal +OUT TEST to the point men-
tioned after ‘““POS. TO . . .” (figure 10
case 1).

{(b) If the instructions read “NEG. TO...”
connect terminal +OUT TEST to the point
mentioned after “NEG. TO ...” and
throw the REVERSE CURRENT key to the
left (figure 10 case 2).

(c) If the instructions read *“POS., TO ...’
and ‘‘NEG. BAT. TO . . .”’ connect ter-
minal +OUT TEST to the point mentioned
after ““POS. TO ... and terminal -OUT
TEST to the point mentioned after ‘‘NEG.
BAT. TO .. .” (figure 10 case 3).

(d) 1If the instructions read ‘““GND. ...’ and
“NEG. TO . . .” connect terminal OUT
TEST to the point mentioned after ‘‘NEG.
TO . . .”, connect terminal -OUT TEST
to the point mentioned after ““GND. .. .”
and throw the REVERSE CURRENT key
to the left (figure 10 case 4).

(e) If the instructions make reference to note
7, ‘“‘CONNECT RESIST. ACROSS TEST
JACKS 1 & 2, or the instruction itself
says as much, connect both terminals to
test jacks 1 and 2 and turn the battery
key on the current-flow test set to OFF,
Then the set provides only resistance. As
in other cases, the resistance value is
shown on the adjustment sheet (figure 10
case 5).

(f) If the instructions read ‘‘INS. SPGS...."’,
insert a strip of phenolic fiber between
the mentioned spring contacts to insulate
them electrically. Do not use paper to
insulate springs, because after the paper
is withdrawn, its lint sometimes adheres
to the contacts and prevents good electric
contact.

(g) Perform any other operations required in
the ““TESTING INSTRUCTIONS’’.
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4.52 Current-flow test set H-882790 (figure 1),
Be sure all switches of the current-flow test
set are in their normal positions. Connect
central office '+’ and ‘‘-’’ battery to the
current-flow test set. For ‘O’ and ‘‘N.O.”’
insert the necessary values of resistance by
regulating the proper OPERATE or NON
OPERATE potentiometers.

(a) If the testing instructions in the adjust-
ment sheet read ““POS.TO .. .”’. Connect
terminal ‘““A’’ to the point mentioned after
“POS. TO . . .”, and operate the “*A”’
LEAD toggle switch to the POS. position
(figure 10 case 1).

(b) If the instructions read ‘““NEG. TO .. .".
Connect terminal ‘‘A’’ to the point men-
tioned after *“NEG. TO . ..”’, and operate
the ‘“A’’ LEAD toggle switch to the NEG.
position, and the ““B’’ LEAD toggle switch
to the CLOSED position (figure 10 case 2).

(c) If the instructions read “POS. TO ...”
and ““NEG. BAT. TO .. .”. Connect ter-
minal ‘‘A’’ to the point mentioned after
“POS. TO ...’ and terminal ‘B’ to the
point mentioned after ‘‘NEG. BAT. TO
. . .7, operate the “*‘A’’ LEAD toggle switch
to the NEG. position, and the ‘B’ LEAD
toggle switch to the CLOSED position

(figure 10 Case 3).

(d) If the instructions read ‘““GND. .. ..”" and
“NEG. TO ...”. Connect terminal “‘A’’
to the point mentioned after ‘‘NEG. TO
. . .7, connect terminal ‘‘B’’ to the point
mentioned after ‘‘GND.’’ and operate the
““A’’ LEAD toggle switch to the NEG.
position (figure 10 case 4).

(e) If the instructions make reference to note
7, ‘““CONNECT RESIST. ACROSS TEST
JACKS 1 and 2, or the instruction itself
says as much, connect both terminals to
test jacks 1 and 2 and operate the BAT.
1.OOP, MET. LOOP key tothe MET.LOOP
position., Then the set provides only re-
sistance. As in other cases, the resist-
ance value is shown on the adjustment
sheet (figure 10 case 5).

(f) If the instructions read ‘‘INS. SPGS.”’,
insert a stirip of phenolic fiber between
the mentioned spring contacts to insulate
them electrically. Do not use paper to
insulate springs, because after the paper
is withdrawn, its lint sometimes adheres
to the contacts and prevents good electric
contact.

(g) Perform any other operations required
in the ““TESTING INSTRUCTIONS.”’

TCI Library www.telephonecollectors.info

4.53 Resistance box. Be sure all keys of the
resistance box are in their normal positions.
Connect central-office battery to the resist-
ance box. With the keys, insert “O' and
‘“N.O.”” resistances per section 4.5 using the
MAX row for non-operate and the MIN row
for operate.

(a) If the instructions read ‘‘POS. TO . ,
connect ground to the + terminal, the left
MAX/MIN terminal to the point mentioned
after “‘POS. TO .. .’”, and throw the +/-
key to + (figure 10 case 1),

(b) If the instructions read ‘““NEG, TO . ,
connect negative battery to the ‘‘-’’ ter-
minal, the left MAX/MIN terminal to the
point mentioned after ‘“NEG. TO . . .”
and throw the +/- key to ‘-’ (figure 10
case 2).

(c) If the instructions read ‘“‘POS. TO .
and ““NEG.BAT.TO . . .”’, connect ground
to the + terminal, negative battery to the
““-"’ terminal, the left MAX/MIN terminal
to the point mentioned after ‘‘POS. TO
.+ ., the right MAX/MIN terminal to the
point mentioned after ‘‘NEG. BAT. TO

ER]

. .’, and throw the +/- key to + (figure

10 case 3).
(d) If the instructions read ‘“GND. ...’ and
“NEG. TO ...”, connect ground to the +

£¢__17

terminal, négative battery to the ter-
minal, the left MAX/MIN terminal to the
point mentioned after ‘“‘NEG. TO . . .7,
the right MAX/MIN terminal to the point
mentioned after ‘‘GND. ..., and throw
the +/- key to ‘‘-’’ (figure 10 case 4).

(e) If the instructions make reference to note
7, ““CONNECT RESIST. ACROSS TEST
JACKS 1 & 2’’, or the instruction itself
says as much, connect both terminals to
test jacks 1 and 2 and turn the +/- key
on the resistance box to the center posi-
tion; i.e., OFF. Then the box provides
only resistance. As in other cases the
resistance value is shown on the adjust-
ment sheet (figure 10 case 5),

(f) Ifthe instructions read ‘‘INS. SPGS.
»"’, insert a strip of phenolic fiber
between the mentioned spring contacts to
insulate them electrically. Do not use
paper to insulate springs, because after
the paper is withdrawn, itslint sometimes
adheres to the contacts and prevents good
electric contact.

(g) Perform any other operations required in
the ““TESTING INSTRUCTIONS’’,

4.54 In the following text the use of both test
sets will be discussed. In some instances a
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key from both test sets will be mentioned. In
these instances the two keys will be separated
by a (double slash) // mark. The key preceding
the // mark refers to test set H-88733, the
key following the // mark refers to test set
H-882790.

4.6 Residual adjustment. If the armature
were allowed to touch the coil/core when a
relay is operated, residual magnetism in the
core might hold the relay operated after the
circuit was opened. To prevent the armature
from touching the core a piece ofnon-magnetic
material called a ‘‘residual’’ is fixed to the
center of the armature, so that when the relay
operates only the protruding residual hits the
coil-core. The gap made in this way is called
the ‘‘residual air gap’’; it prevents residual
magnetism in the core from holding the
armature.

Residuals may be fixed (disc), or adjustable
(screw). A disc residual can be verified, but
not adjusted; if itisoutside tolerances, replace
the armature. A screw residual, held by alock
nut, may be adjusted as follows. Since the
5-50 X 1" residual screw has 40 threads per
inch, one turn changes the residual 0.025",
1/25 of a turn changes it 0.001”, § of a turn
changes it 0.003 etc. The relay adjustment
sheet RESIDUAL column shows the correct
residual setting.

4.61 0.0015” residual. Where the adjustment
sheet specifies a residual of 0.0015”, the re-
sidual will pass inspection if the armature
does not touch the face of the coil-core, but is
no more than 0.004” from the face of the coil-
core.

First, check whether or not the armature
touches the coil-core. Using a current-flow
test set or a resistance box connected per the
adjustment sheet, throw the TEST // OPR,
NON OPR key of the current-flow test set to
OPR or the MAX/MIN key of the resistance
box to MIN to operate the relay electrically.
If the armature touches the core, return the
key to normal, loosen the residual nut, and
turn the residual screw slightly clockwise until
it projects beyond the surface of the armature.
Operate the relay electrically again; you should
be able to see the residual air gap. Turn off
and disconnect the test set or resistance box.

Second, check the distance of the armature
from the coil-core. Using a 0.003” gauge (part
of H-46795-1) for type 57-A relays and a
0.002” gauge for type 58-A relays, slip the
gauge hole over the end of the residual screw
(figure 11). Operate the armature manually
and check that the gauge is caught tightly be-
tween the armature and the core, so that you
cannot move it easily.
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If you can move the gauge easily, release the
armature and turn the residual screw slightly
counterclockwise so that it projectsless beyond
the armature surface. Repeat the test opera-
tions explained above. When all the require-
ments are met, hold the residual screw in its
setting with a screwdriver and tighten the
residual nut.

4.62 0.003” or greater residual. When the
adjustment sheet specifies a residual of 0.003”
or more it will pass inspection with a toler-
ance of 0.002” either way. For adjustment the
tolerance is * 0.001".

Use a gauge 0.001” smaller than the specified
residual setting. Slip this gauge over the end
of the residual screw. Operate the relay elec-
trically as in paragraph 4.51 above and gently
push and pull the gauge to check that it slides
freely between the armature and the core. If
the gauge is tightly held, return the key to
normal and loosen the hexagonal residual nut.
Slightly turn the residual screw clockwise so
it projects a bit farther beyond the inner sur-
face of the armature. Then repeat the test as
explained above.

Next, using a gauge 0.001” larger than the
specified residual setting, slip the gauge over
the end of the residual screw. Operate the
relay electrically and check that the gauge is
caught tightly between the armature and the
core and cannot be moved. If the gauge can be
moved, return the key to normal, loosen the
hexagonal nut, and slightly turn the residual

Figure 11. Gauging a residual.
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Figure 12. Bent gauge inserted
for stroke measurements. [For
spring-gauging measurements
insert gauge so that it covers
face of coil-core (§4.82).]

screw counterclockwise so it projects slightly
less beyond the surface of the armature.
Repeat the maximum and minimum residual
gauging until the requirements are met. Then
hold the residual screw in its setting with a
screwdriver and tighten the hexagonal nut to
lock the screw.

4.7 Stroke adjustment. In the relay adjustment
sheet (figure 9) the figure nearest the border
of the spring-gauging column is the stroke.
Use a gauge (or a combination of gauges)
0.004” larger than the siroke for type 58-A
relays or 0.003” larger than the stroke for
long-lever-armature type 57-A relays, or
0.005” larger than the stroke for short-lever-
armature type 57-A relays. Try to insert the
gauge (or gauges) between the armature and
the core. The gauge should not enter or, if it
does, the armature arm or both arms of a
double-arm armature should not leave the
fixed heelpiece residual when the relay is
electrically operated. (Throw the TEST //
OPR, NON OPR key to OPR or the MAX/MIN
key to MIN.,)

If the relay does not meet this requirement,
return the TEST // OPR, NON OPR or MAX/
MIN key to normal, and place an armature
adjuster (H-88502-1 or H-14768) on the arm
which left the heelpiece residual. Hold the
armature tightly against the core with the
thumb (figure 13) and bend the armature arm
slightly away from the springs. Repeat the
test described above, and adjust the arm (or
arms in the case of a double-arm relay) until
its requirements are met.

Insert a gauge (or a combination of gauges)
0.002” less than the stroke between the arma-
ture and the core. Hold the gauge flat against
and just covering the core face. Operate the
relay electrically by throwing the TEST //
OPR, NON OPR key of the current-flow test
set to OPR, or the MAX/MIN key of the re-
sistance box to MIN, The armature arm or
both arms of a double-arm armature should

leave the fixed heelpiece residual, If this re-
quirement is not met, returnthe key to normal,
and place an armature adjuster (H-88502-1 or
H-14768) on the arm which did not leave the
heelpiece residual. Bend the armature arm
slightly toward the springs, while holding the
relay as previously described. Repeat the
stroke adjustment until the armature arm (or
arms) meets the requirements as described.

4.8 Spring gauging., The nominal spring-
gauging values will be found in the SPRING
GAUGING column on the applicable relay ad-
justment sheet. The permitted variations from
these nominal values are shown in the table of
tolerances, figure 14. You will notice one col-
umn of ADJUSTMENT values and another of
INSPECTION values. When adjusting or read-
justing a relay, stay within the ADJUSTMENT
limits. When the relay is inspected subse-
quently, if its adjustment still is within the
INSPECTION values the relay is considered
still to be in good working order. If, however,
on later inspection any adjustment is found to
be outside the INSPECTION value, readjust
the relay so its adjustments are again within
the ADJUSTMENT tolerances. Startby gauging
the pair of springs next to the heelpiece, and
work outward until all spring-contact pairs
have been gauged.

4.81 Straightening springs. Check that the
springs have no kinks, sharp bends, or bows
exceeding 0.025”, If the springs do not meet

Figure 13. Bending an armature arm.
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CHART OF SPRING GAUGING TOLERANCES

Relay Adjustment Inspection
Type 57-A (long lever) +.001” +.002"
Type 57-A (short lever) +.002" +.004”

Type 58-A +.001” -.001” | +.003” -.002”

NOTE: See Standard Adjustments A-300 and A-301 for
exceptions to these tolerances.

Figure 14. Principal gauging tolerances.

this requirement, they will need to be straight-
ened. Use spring adjuster H-88502-1 or
H-88504-1 (whichever most nearly fits the
spring) or, if space permits, a pair of duck-
bill pliers (H-74611), Stroke the spring with
the tool while removing the kink or bow
(figure 15),

4.82 Maximum gauging. Refer to the SPRING
GAUGING column onthe relay adjustment sheet
for the spring gauging values and to figure 14
for the maximum gauging tolerance for the
particular type of relay being gauged. For ex-
ample, in the case of a type 57-A relay with a

)

N

Figure 15. Spring straightening.

long-lever armature, the spring-gauging value
given in the relay adjustment sheet should not
be exceeded by 0.001” for adjustment and by
0.002” for inspection. Of course, the size of
the gauge and the amount of tolerance will not
necessarily be the same for the other types of
relays. Insert the gauge between the armature
and the core face so that it is flat against and
just covering the core. Throw the TEST //
OPR, NON OPR key to OPR or the MAX/MIN
key to MIN. If neither of a pair of make con-
tacts make or if neither of a pair of break
contacts break the maximum gauging will be
considered met. That is, make contacts should
almost, but not quite, make; break contacts
should almost, but not quite, break. If the
maximum gauging is not met, return the test
key to normal and place a spring adjuster
(H-88504-1) on the stationary spring of the
bad combination. If it is a make combination,
bend the stationary spring slightly away from
the armature spring; if it is a break combina-
tion, bend the stationary spring slightly to-
ward the armature spring.

After the relay has been adjusted, it should be
gauged again, using the ‘‘adjustment’’ values.
Repeat the gauging and adjustment procedure
until the maximum gauging requirement is
met.

4.83 Minimum gauging. Use the spring-
gauging value given in the relay adjustment
sheet and refer to figure 14 for the minimum
gauging tolerance. For example, in the case
of a type 58-A relay the spring-gauging value
given in the relay adjustment sheet should be
reduced by 0.001 for adjustmentandby 0.002
for inspection. Insert the gauge between the
armature and the core face so that it is flat
against and just covering the core. Throw the
TEST key to OPR or the MAX/MIN key to
MIN. Both pairs of contacts should make if it
is a make combination, or break if it is a
break combination. If the contacts do notmake
or break as required, the springs will need to
be adjusted.

Return the TEST // OPR, NON OPR or MAX/
MIN key to normal and place a spring adjuster
on the stationary spring of the combination. If
it is a make combination, bend the stationary
spring slightly toward the armature spring; if
it is a break combination, bend the stationary
spring slightly away from the armature spring.

After the relay has been adjusted, it should be
gauged again using the ‘‘adjustment’’ values.
Repeat the gauging and adjustment procedure
until the minimum gauging requirementismet.

4.84 Contact alignment. Operate the relay
manually several times slowly and note
whether the contacts of both pairs make or
break within 0.003” of each other. If the two
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pairs of contacts are out of alignment, place a
spring adjuster on one of the armature springs
and twist the spring until the contacts make
or break within 0.003” of each other.

4.85 Caution. In some spring pile-ups certain
combinations may have been designed to op-
erate before, or after, or at the same time as
other combinations. Such an operating se-
quence may be worked out physically in more
than one way, but all the ways depend upon
gauging sequence. Usually, the difference be-
tween adjacent values in the gauging sequence
for the pile-up is more than, or equal to
0.004”. When this is true, the operating se-
quence cannot be changed by gauging within
adjustment tolerance. Occasionally, the dif-
ference between adjacent values in the gauging
sequence for the pile-up is less than 0.004".
In this case the operating sequence may be
changed even when adjacent springs are sep-
arately gauged within adjustment tolerance.
Then the adjuster should reduce the tolerance
before hand to allow for this possibility, and
double check his work to see that he has not
changed the operating sequence.

4.9 Margining. Margining includes an elec-
trical test of overall spring tension made to
determine if the tension of each armature
spring is sufficient for its operation under
normal circuit conditions. However, this mar-~
gining test cannot determine the distribution
or quality of contact pressure. The relay ad-
justment sheet gives readjust and test values
for resistance and current measurements in
margining. Use test values for inspection and
readjust values for adjustment.

4.91 Inspecting with test values.

(a) Using the current-flow test set H-88733.
Note the figure inthe RESISTANCE TEST*
column and line O, Throw the keys of the
OPR group that total this figure, and
throw the TEST key to OPR. If the meter
does not read exactly the figure in line O
of the CURRENT TEST column, operate
and restore keys of the OPR group as
needed to bring the meter to that reading,
and restore the TEST key to normal.

If the relay has a non-operate value, note
the figure in the RESISTANCE TEST col-
umn and line N.O. Throw the keys of the
NON OPR group that total this figure and
throw the TEST key to NON OPR. If the
meter does not read exactly the figure in
line N.O. of the CURRENT TEST column,
operate and restore keys of the NON OPR

group as needed to bring the meter to
that reading, and restore the TEST key to
normal.

Soak** the relay by throwing the SOAK
key, holding it at least one second, allow-
ing it to restore, and waiting at least an-
other second before testing.

(b) Using current-flow test set H-882790,.
Note the figure inthe RESISTANCE TEST*
column and line O, Regulate the potenti-
ometer(s) of the OPERATING RANGE that
total thisfigure, and close the OPR, NON,
OPR toggle switch to the OPR position. If
the meter does not read exactly the figure
in line O of the CURRENT TEST column,
regulate the potentiometer(s) of the
OPERATING RANGE as needed to bring
the meter to that reading, restore the
OPR, NON OPR toggle switch to normal.

If the relay has a non-operate value, note
the figure in the RESISTANCE TEST
column and line N.O. Regulate the poten-
tiometer(s) of the NON OPERATE RANGE
that total this figure and close the OPR,
NON OPR toggle switch to the NON OPR
position. If the meter does not read
exactly the figure in line N.O. of the
CURRENT TEST column, regulate the
potentiometer(s) of the NON OPERATE
RANGE as needed to bring the meter to
that reading, restore the OPR, NON OPR
toggle switch to normal.

(c) Using the resistance box. Check that the
test voltage is 50 volts =1 volt, and if it
is not, bring it to this voltage. Throw the
resistance keys of the upper group to total
5022. Soak the relay by throwing the MAX/
MIN key to MAX for at least one second;
then restore the MAX/MIN key tonormal.
Restore all the keys of the box (except
+/-). Note the figure in the resistance
test column and line O, Throw the keys of
the lower group that total this figure.
Note the figure in the resistance test col-
umn and line N.O. (if any). Throw the
keys of the upper group that total this
figure.

(d) Testing. Throw the TEST key to OPR or
the MAX/MIN key to MIN. The relay
should operate fully: all make contacts
should make, all break contacts should
break, and the armature residual should
touch the coil-core. (Where the relay ad-
justment specifies note 5, ‘“‘springs need
only make contact on operate tests’’, the
armature residual need not touch the
coil-core.)

*If no TEST OPERATE value is specified for the relay, use the READJUST OPERATE value for inspection.

**''Soaking’’ the relay (magnetically saturating its core) insures that the coil-core has recent residual magnetism of

definite polarity and of at least a certain minimum magnitude.

This insures uniformity in relay adjustments.
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If the relay has a non-operate value,
throw the TEST // OPR, NON OPR key to
NON OPR, or the MAX/MIN key to MAX.
The relay should not operate: none of its
make contacts should make, and none of
its break contacts should break*.

If the relay does not have a non-operate
value, test as follows. For a break
combination, manually operate the arma-
ture and release it slowly. As the break
combination makes during release, its
armature spring should move its station-
ary spring 0.01” or more. For a make
combination attach a gram gauge to the
armature spring and pull it toward the
stationary spring until they just make
contact. The gram gauge should read 10
grams or slightly more.

If the relay has passed the operate and
non-operate tests, the relay is fully
adjusted and nothing more need be done.

4.92 Adjusting the Tension. If the relay oper-
ated during the non-operate test, or did not
show enough follow, tension will have to be
increased in the armature springs. If the re-
lay did not operate during the operate test,
tension will have to be decreased in the ar-
mature springs.

CAUTION: Adjust the tension in armature
springs delicately, since very little effort is
needed to change the tension, and it is easy to
kink or twist a spring badly. Spring tension
adjustment is not easily learned, so practice
it before attempting to adjust a relay which is
in service.

(a) Increasing the tension. Increasing tension
in an armature spring results in a slope
of the whole spring very slightly toward
the heelpiece, and in addition to the pres-
sure between the spring and its back con-
tact, or between the buffer on the spring
and the armature arm. Use a spring ad-
juster or a duck-bill pliers to increase
spring tension. The duck-bill pliers are
the best tool for the job, but when working
space is small, you may not be able to
use them. Then, choose a spring adjuster
that best fits the spring, but is loose to
slide along it freely.

To increase the tension of the armature
spring very slightly, place the slotted end
of the spring adjuster over the spring
next to the insulators, or grip the spring

*On two-step relays, the preliminary contacts (those to
which the weaker electrical requirements apply) may make
or break on the ‘‘non-operate’’ requirements specified for
the entire spring assembly.

with the pliers in the same place. Bend
the spring a little toward the heelpiece. If
this method does not increase tension
enough, use the following method instead.

Grip the spring with the tool next to the
insulators. Then draw the tool along the
spring toward the contacts, exerting
enough pressure so that you have to pull
the tool along, but not so much pressure
that you scrape shavings from the spring.
As you pull the tool, twist your wrist
slightly clockwise so that the spring
curves or bows away from the heelpiece.
Stop just before you reach the contacts or
the buffer. These motions should place a
very slight and smooth bow in the spring.
Now, place the tool next to the insulators
again, and without moving it, bend the

%%
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| —— -
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) =
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Figure 18. Tension-adjustment technique.
In upper view, armature spring lacks tension, and non-operate
current would operate relay. Place tcol (pliers or adjuster) over
spring near insulators. Apply slight forces, one toward desired
bow, one rotary, and one to slide tool toward contacts. This
bows spring slightly. Apply tool near insulator again and squeeze
spring or bend it slightly, near insulators, straightening spring.
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(b)

spring toward the heelpiece. This should
remove the bow and leave enough tension
in the spring.

Repeat this method or the first method
until you have worked good tension into
the spring. All armature springs should
have approximately equal tension.

Decreasing the tension. To decrease the
tension of an armature spring, bow it as
in (a) but make the bow toward the heel-
piece, by twisting your wrist slightly
counterclockwise. Or, if the tensionneeds
to be decreased only very little, just bend
the spring slightly away from the heel-
piece near the insulators.

4.93 CAUTION. If you adjust tension in
armature springs, recheck spring gauging. If
gauging fails to pass inspection tolerances,
regauge and then recheck tension.

CONTACT NOS.

You should also clean all the relays after
adjustment has been completed, and then check
them using inspection values and tolerances.

5.

ORDERING REPLACEMENT PARTS

Locate part numbers as follows:

(a)

(b)

(c)

Mechanical part: Find part number on
applicable maintenance drawing (example
figure 20, MD-186). Customers will be
sent maintenance drawing upon request,

Spring assembly: Look for relay number
(RT- ), stamped on heelpiece under coil.
At end of this number, substitute -X. For
example, for relay RT-25003-B11 order
spring assembly RT-25003-X, Spring
assembly is shipped on heelpiece, un-
adjusted; customer installs coil, then ad-
justs relay.

Coil: Piece number (D-28 .. .. -A) is on
fiber disc at armature-end of coil,

CONTACT NOS.
2 4

I 3

S @©

Figure 19. Contact-spring numbering.

TCI Library www.telephonecollectors.info 23



£91-aw

SV IS 3duy

A1IW3sSY Avray

¥3Ivds %04 g-
% (IEG g

MO Tsecs g

(13311504
3ai -
(AND1H) (504 uo.hw ﬂ

QNS wanes
Y-&{$I5g

O A ‘Acuwm
. Yidouy Zo_._.<z_n§ouu%h_ muuuuz...._.uu.:z 215314733 75 £:3nss}
ANVM 3 X -Zoopz- dWNOD 3y K
v n._.2u2uu<..._uuoz_ OFz1b w10w0 | v 2000y, . xd
N X1430¢ Y109 34 HdS Ngnm FR T *ZT-iu 34¥0 oL
o w...z..iu.:Jnuu o 1 ONILLIWG 19 P )m LLF .n.ﬂ..nn«qna-
AB0I3vs YU ML Sawniviy oz_nu...unu»z«z 1wy mozinhuuu IHL uu.n.!:
vS 380w .ww.nvnunw...vzxu:w Zuxmznmu u_.wm...onwj«_uun» ,uztuh Z:anss
Wi Sidve ._.zuzouwzonu...oz T ...zo_.:z_ww.uuw._...:mun X3
Aava AU SON S 0wy SaS 1504 3g1rve
SAYI18 woy Ve INIZIAHO Naw 7Y OS]
1
dvigay H3IQ80 oL moy mm.n.:n
l:anes:
19-5-1

EEET ONIWV IS BN RIS

(5§ ¢z oFed oos) Furispio spaed 107 (~qH)  Furseiq soueusyurely,, jeordA] 07 oAnFry

Chrp

Sday V'&Nnos
R ¥DiND
NYdmwo o 2Muloavg U_F<IOF3(
-G€ .
i 2iL-¢ 2-8€92.q ?.So ANy,
L-a 3-5€91L-q 3-9£9)..¢
n.Omo.h.o a

2-0€91L.qf 4
H'ud§
2S1a, 600"
: ~S€9L.q 0-8€91,..q
n.onw.bn 0-5€91¢.q 2-8€91.-g

0%91L-q 9-§€91L-9 9-8€9)..9
V-0€9is-9] y.

INON

5€914-a[v gcarr q o

WY 3 '
Noal way A Way 1437 S$vnaisa
. k ]
SISy AWNLYW Yy

AVSWISEY Tunivivgy

(3d7133H 40 3aisuagNn)
‘oN o, 28 3H d3anysg
94 XM 3UTTdmom

RESTITR V] 2¢-8

3102 Waas p iy
0a35n
ONINSNE V2ziog g

itv-Tooey

MV LG 3dAL
A1@W3SSY Av13d

IWIN GAANVLG ON a0

AAN RIH O Z1Le

w58 41 8 a-0LvoL0

BINGYM dW

(14371)450d

240ud INL LS
DﬂJaoxm - 3unaid
WL NO

ANILLIWO ﬂ.—m iy

v §ONIB
.-M.JJ(_uuum Wit g
Iuy SANS3Y

qwnaiAlg

ki) Q.OFm.h_.n
FA3Es6 J-10L9L
3010 Y-169€-8
3010 ¥-069¢-0

H3A09 v-eveer-d

11 gNVY AVI1E
Ni NMOKHE SV
AWNAN Levd I

dI4nWdiS B
MOW ATwW3dodd Zo_k(.x.ﬂoo.n—..rﬂ u3icuo Il

[P T REEL BHLNO LN
A3t ¥ NO GALNYM 3PV

QWNN AV
wOW "o

AiNg 01 09 LVHL
oNIBAS L:ZJ AHL BRYN ONV

Vs OBYIIHD
ANVAWGD 21812373 slAYNOLNY

“EWASSY 3mnLVANEY

: 40 301S¥3ANN) 343H
uruhsvmm;ozx 03 aladwed

AENISSY 3BNLY wevy

- WO WERL
Rivene v-

PR RL AR

34 4oa 1100 - TR e

- al
11v- ZooTh L8 AV 3.3714W0D B3 SNON BHL
qion AsI>3dS, @3i¥HILTNO 19 BESUC, oo
9D 3A4 40 QN3 AMOLYWEI BN LT oo g
h
1 AdiD1dS nuu.aa.wuo«_‘z,uon 1@ NIHL TIM

D WL
wiGwad SNINgS TLINGWOD Ao,

L
HM 1NdWY %3 wod
;udoz_MLMZJnUo( ONY X44n€ J.odtﬂxl.r
NO m»Zuiu.(Jnuuu:ﬂMlnM“M_m-o
gapniNid oNITR 0 O Nivieo

SLNIWADYT

0L4dANL N
INC NINM FUOLIBRLL JI i awod xcu_.,un< ‘CMO! LVNIGWNOD

S 40 WIGWNN 1uvd

§AV1Y BOJ

anKHI
aud

13A5S!

@va “.3.._&
robSiL-0 0900y
95-¢-1l
\
__%:3038H

1504 201N9
V20124
on.wcutoxm

8 -€ -0
} .anss
152 i

f Siuvd ANIN3DVAIY ¥3IAW0 04 MOM

TCI Library www.telephonecollectors.info

24



SPRING COMBINATION

HEEL PIECE ——1 PIVOT PIN

&
TERMINAL ARRANGEMENT I —1Q @ A b
A c=oo
13
2 CLAMP WASHER
0 ARMATURE YOKE
10 " "
9 \7
*ig Sz
]
435
r.__.LLLrI.l. ______ =
I i
b 5
~ ; ﬂ.
(\¥] | S el )
MOUNTING HOLES | i TERMINALS f =
8-32 TAP =R * WINDING @
{708 GLEARANCE B 7 * i
28 cLEotes . —__WINDING
3
5% A COIL MOUNTING coiL ARMATURE
1L SCREW LEVER
32 (LONG)
voLtace 48 vours Q- c.
NOMINAL ¢ RRENT ZO%F AMPERES Q= C
CONTACTS: CODE_ Q. ~ /& GAUGE ; RATING 424 WATTS
LBE WATTSY NON. INDUCTIVE
SPECIAL FEATURES :
ADJUSTMENT DATA CUST. NAME -L‘mm,or
COlL _0-280208-4 TEST CURRENT X LASORATORIES, NG
/000% FOR | READJ. | TEST |4 *
J8000 T S[6 | .03 | .04 q| [CUST. PART No.
S8 ECH Zwol .0/ | 000 |},
B ] 0 CLASS "8" RELAY
g ° TYPE 57AL
NOTES: o
o
ul
(-4
N DR./g.;;lCHKW CUST. DRAWING
L JIVAL I AUTOMATIC o> ELECTRIC R 0411 .
2% APP 0. p.v. MRCAND PG-2/074-8//

Figure 21. Typical “Customer Drawing’’ (see page 10 §4.5).
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Subsidiary of
GENERAL TELEPHONE ELECTRONICS
Makers of Telephone, Signaling, and Communication Appnm&us « « + Electrical Engineers, Designers, and Consultants

Factory and General Offices: Noffhlake, Illinois, U.S.A.

(e
£
ASSOCIATED RESEARCH AND MANUFACTURING COMPANIES
Automatic Electric Laboratories¥ncorporated - - - - - - - Northlake, Illinois, U. S. A.
Automatic Electric (Canada) Limited - - - - « - « = « - Brockville, Ontario, Canada
Automatique Electrique, S.A. - - - - - - - ¢ - - 0o 2L Antwerp, Belgium
Automatic Electric, S:AT. AP v - =0e < o dlelin s ail= s5n & & # =0s Milan, Italy
[

DISTRIBUTOR IN U.S. AND POSSESSIONS

AUTOMATIC ELECTRIC SALES CORPORATION
Northlake, Illinois, U.S. A.
Sales Offices in All Principal Cities
GENERAL EXPORT DISTRIBUTOR
AUTOMATIC ELECTRIC INTERNATIONAL
INCORPORATED
Northlake, Illinois, U.S. A.

REGIONAL DISTRIBUTING COMPANIES AND REPRESENTATIVES

ARGENTINA, URUGUAY, PARAGUAY,
CHILE, AND BOLIVIA

L. Pitigliani

Caixa Postal 9212

Sao Paulo, Brazil

BELGIUM AND LUXEMBOURG
AND NETHERLANDS

Automatique Electrique, S. A.
22 Rue du Verger
Antwerp, Belgium

BRAZIL

Automatic Electric do Brasil, S.A.
Caixa Postal 9212
Sao Paulo, Brazil

CANADA

Automatic Electric Sales (Canada) Limited
185 Bartley Drive
Toronto 16, Ontario, Canada

CENTRAL AMERICA

R. R. Sanders
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San Salvador, EI Salvador

COLOMBIA

Automatic Electric de Colombia, S.A.
Apartado Aereo 3968
Bogota, Colombia

Other Sales Representatives and Agents Throughout the World

TCI Library www.telephonecollectors.info

EUROPE, NORTH AFRICA,
AND NEAR EAST

Automatic Electric International, Inec.
40 Rue Du Rhone
Geneva, Switzerland

FAR EAST

T. A. Logan

¢/o General Telephone & Electronies International
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Hong Kong, B.C.C.

ITALY

Automatic Electric S.A.T.A.P.
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Milan, Italy
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MEXICO

Automatic Electric de Mexico, S.A.
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