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Fig. 1. Typical Railway Troin Dispatching Telephone System
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RAILWAY TRAIN DISPATCHING
TELEPHONE SYSTEMS

GENERAL DESCRIPTION

By means of a railway train dispatching tele-
phone system, a train dispatcher can control the
movement of trains on his division by telephone
orders to “way stations”. The length of railway
he can control varies with traffic density and
geography; a division may extend 200 miles or
more.

The importance of reliable communications be-
iween the dispatcher and the way stations of his
division has been well established. Along with
reliability, the dispatcher must be able to signal
to any one way station without disturbing the
others. A way station operator cannot listen con-
stantly because of the other duties he must per-
form. Selective calling, as used in the Western
Electric dispatching systems, gives positive control
to the dispatcher for ealling the station he wants.

Other important provisions of the telephone sys-
tem include:

1. Simultaneous calling by the dispatcher of
all way stations in emergencies or to issue
general orders;

2. Monitoring the line by all way stations at
any time and permitting each way station to
communicate with the dispatcher without
disturbing the other stations.

Normally, the dispatcher listens continuously
on the line by means of a loudspeaker or head
receiver. He talks to the way stations by means
of a desk or a chest type transmitter. Several
bhasic combinations of equipment are possible to
fulfill the operating reguirements of a particular
system. A typical system is shown in the block
diagram, Figure 1.

Equipment at a
dispatcher’s station

The dispatcher’s station, which controls a group
of way stations, utilizes several components of
equipment to make possible fulfillment of the
various uses of the telephone system. The com-
ponents include:

Protectors
Selector Apparatus Case
Selector Keys
Subscriber Set
Key or Foot Switch
Telephone Set
Power Supplies
Several varieties of some of these units are
available to fit the needs of a particular instal-
lation.
A brief description of these components follows:

SO W o=

1. 98B PROTECTOR

This unit is required to protect the telephone
and signalling equipment against lightning or ab-
normal potential and current.

2, SELECTOR APPARATUS CASE

'This case contains all the calling apparatus at the
dispatcher’s station except the selector keys and
power supply for ordinary installations. An alarm
circuit is provided which is energized when the
circuit breaker in the power supply lead is tripped.
Any convenient alarm may be connected, such as
a bell, buzzer, or a light.

3. SELECTOR KEYS

Selector keys are used in conjunction with the
selector apparatus case. Their function is to send

.out coded signals for the operation of the selectors

at the way stations. Selector keys are available in
several types. Choice of a particular type of
selector key must be made to meet the operating
requirements of each individual installation. A
description of the various selector keys follows:

The 60 type Selector Key is an individual unit
used to call only one station, the number of keys
required depending on the number of stations to
be called. All that is required of the operator
in using these keys is to rotate the key one-
quarter turn. The rest of the operation is auto-
matic,

The 61 type Key is a master key which can be
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used to call any station in the system. For its
operation, the setting of three number levers to
the code to he called is required in addition to
the operation of the master key. While this key
is flexible (any number of way stations may be
called) it does not permit rapid calling of several
numbers in quick sequence. It is best used in test
installations, and at way stations on intercall sys-
tems, where calls are not frequently made.

The 62 and 63 type Selector Keys have heen
designed for rapidly calling any code, by operat-
ing 2 or 3 push buttons, which set up the codes
and cause a mofor to transmit the eall. In addi-
tion, these keys may bhe used for sending time
signals to all way stations and for calling all way
stations in the system simultaneously. A eall to
any way station may be repeated by simply
pressing one key. By pressing another key the
period of ringing of the bell at the called way sta-
tion may be extended. In general, this type of
key provides the most flexible operation on large
installations. On small installations, serving a few
way stations, the 60 type Selecior Key has proven
adequate.

4, 502A SUBSCRIBER SET

This set contains an anti-stdetone circuit which
is especially desirable at the dispatcher’s station
since local noises are kept out of the head receiver.
Equipment is contained in this set which reduees
“thumps” due to signalling impulses.

5. KEY OR FOOT SWITCH

These switches are used to connect the battery
to the transmitter. The switch is pressed to talk
and released to listen. Several types are available
and are deseribed in the “Cemponents” section.

6. TELEPHONE SET

A head telephone set is generally used. It pro-
vides the transmitter and receiver for the
dispatcher. Several other types are available.
These include desk sets similar to a standard tele-
phone, and loudspeaker combinations,

7. POWER SUPPLIES

The power supplies required for the operation
of the telephone and selective signalling system
at a dispatcher’s office are:

a. A 150 to 400 volt direct current supply for
operating the selectors on the line. The mag-
nitude of the voltage depends upon the loop
resistanece of the line wires and number of
selector sets on the line. The location of the
selector sets may also influence this voltage;
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b. A 12 or 24 volt direct current supply for
operating the relays associated with the
selector calling apparatus;

c. A 4% volt direct current supply for operating
the dispatcher’s telephone transmitter.

Types of selective signalling
circuits

Two types of selective signalling circuits can
be used, one known as the standard circuit and
the other, the inductive circuit. In the standard
cireuit the dispatcher’s selector calling equipment
is connected directly to the line. In this case the
line consists of a pair of conductors extending
over the entire division. The asscciated apparatus
such as telephone sets, selector sets, etc. are each
bridged across the line wires through a condenser.
In the case of the inductive circuit, the dis-
patcher’s selector calling equipment is connected
to the line wires through a transformer. Some
of the advantages of cperating the selective sig-
nalling system through a transformer, follow:

a. A simplex telegraph leg can be obtained

through a low resistance circuit;

b. Two or more selective signalling circuits
equipped with simplex telegraph legs can
he operated from a common power supply
at the dispatcher’s office;

¢. One or more branch selector circuits can be
operated from the main selector circuit
without any metallic conneetion to it;

d. Two selector circuits may be used as side
circuits for obtaining a composited or sim-
plex phantom circuit with the physical and
phantom telephone and telegraph circuits
terminated at the same or different points.

Way stations

Each way station is equipped with telephone ap-
paratus for receiving and transmitting messages,
and also a selector set for signalling. This selector
set responds to the coded signal sent from the
dispatcher’s station. When a signal corresponding
to the code of the selector set is received a bell
rings to alert the operator. A 4% wvolt direct cur-
rent supply is required for the telephone trans-
mitter and also the signal bell of the selector set.

A bell which indicates an incoming call is in-
cluded in the selector set. There are many occa-
sions when it is advantageous to have a second
bell, Such a signal may be required to call the
operator’s attention to an incoming call when he
is away from his desk. Extension bells are de-
scribed on page 37.
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Other considerations

LOUDSPEAKERS

Loudspeaker sets may be used in railroad sig-
nal towers, way offices and train dispatchers’
offices to supplement usual telephone outfits. They
are designed to amplify the incoming speech and
reproduce it through the loudspeaker at a volume
adequate for listening at distances of several feet.

MESSAGE CIRCUIT

A message circuit also extends along a divi-
sion of the railroad and is generally operated on
4 line adjacent to the line wires of the dispatching
circuit. The message circuit may be used for vari-
aUs purposes:

1. It may be equipped for operation of selectors

and terminated at either end with telephone
PBX boards:

Ganeral Description

2. It may be equipped with code ringing mag-
neto telephones for intercommunication be-
tween office attendants along the division;

3. A simplex telegraph circuit may be super-
imposed on it;

4. It may be used for a selector interecall
system.,

SPECIAL ADJUNCTS

Train dispatching telephone circuits can be ar-

ranged to provide for the following features:

1. A simplex telegraph circuit can be obtained
hetween two or more places along a line
without interfering with telephone service.
This circuit can be operated either manu-
ally or by means of a teletypewriter;

2. Branch or spur lines can be connected;

3. Wayside telephones in pole boxes or port-
able telephones with a line pole for making
connections to line wires can be used at
points along a line for telephoning the dis-
patcher.

TCl Library- http://ww.tel ephonecol |l ectors.info/



Wesrern Eleclric

LINE {WEST)

|
!
i
l
!
I
O}
|
l
|
!
|
I
|
!
!
I
|
|
i
i
r
\
l
i
|
—_
1. 62C Selector Apparatus
Case (supersedes 62B Selec-

tor Apparatus Case)
1 1 No. 441A Condenser
KS8-13554L.2 Capacitor
1. 3 KS5-13547L10 Capaeitor
4 25 ohms, £=10%, Type
MW3, IRC Resistor
5 200 ohms, = 10%, Type
GB  Resistor, Allen-
Bradley Company or
Type BW1, IRC Resistor
¥ ohmas. = 10%, Type
GB Resisfor,  Allen-~
Bradley Company or

=y

1.6

Type BW1, IRC Resistor -

2 4

o
5

BY PASS GOIL
CIRCUIT

STANDARD CIRCL

T

3.2

3.

(3) TRANSFORMER
OR REPEATING
COIL GIRCUIT _

LINE
S\VITCHES -9
P

22 Q%m_m:%

I

Replacement Parts for 62B
Selector Apparatus Case¥¥»

11
1

1.3
1.4
1.5

b

18

*‘L&

L LINE
fr‘sATTERv

3 w_4—°—;i3 TO NIGHT

ALARM

fig. 2. Schemafic of o Railway Train Dispotching Telephone System

No. 441A Condenser

Four No. 4404 Condensers
No. 440A Condenser
MW3 Resistance

200 ohm, 1 watt resistor
{1 resistor used instead of
2 in series)

47 ohm, 1 watt resistor
(1 resistor used instead of
2 in series)

TCl

1.7 31 ohms, =* 5%, Type
GB  Resistor, Allen-
Bradley Company or
Fype BWL, IRC Reststor

No. 241F Retardation
Coil

Pass-Seymour No. 1312
DFST Switches

No. 221JE Relay
No. 61A Telegraph
Relay

18

1.9

1.10
111

1.12 No. 2B Circuit Breaker

|
|
k3] i
| |
| I
| I
| |
K2 | |
[ !
\.7 T B e §
o
Ki 65
B4
2 LOGAL BATTERY
14 @p3) i3 oR 24 vOLTS @. ,(ELL.M[J 6.4
\ “ 7 RED
.- | | GREEN |
X BLUE
iz '

1.7 51 ohm, 1 walt resisior

1.8 No. 24iF Refardation
Coil

1.9 Pass-Seymore No. 1312

DPST Switches
1.10 No. 221JB Relay
1.11 D142204 Relay

1,12 No. 2B Circuit Breaker

Li brary- http://ww.tel ephonecoll ectors.info/



RAILWAY TRAIN DISPATCHING TELEPHONE S$YSTEMS

Major Units

LINE LINE
& ] @ [ @
— F""'
fr r‘«
o (o
T 1 = o _.
1 8.2 | [ |
, to 5 2]
. 83 4 Ll
| 4| B.1 {5 3
|Lﬁﬂ.b )&M“B | 1 ] TLLAY |
A | | |
R o—r——-'—-o—-q--d‘
| Rl @GN BEY |
L__..(lﬁ_. I L]_ ol I R
a pIA ] It
Iy e 3 e S y
4% I? h{ i |
YOLT
i @ 1@
, AT 3:
b )
I ﬁ.LL. — -
st ] i s ] —— —— 1 2 S e e e A o e e r—— —— —
F™70 Jee st |se Ex i L, L2 lBrd 4 s B2 Ex |
I 1 by BLr Tw fy_J6 fer_fom |
2.2 2.2 L
: Ll L2 : ! X ‘ |
| ] I
: ; N » 510
D
' 12.5 2 O,. L al |
3 f 26| |
i 26 | @
®: 2 P |
| 2 o n I
L s ; bl 1 |
t o 127 I 2.7 ‘
: |=z= 1 L r——{ [
: 24 ¥ o 2.} =
! S
! --J t el |
| SCHEMATIC USING 60 AP SELECTOR] | SCHEMATIC USING 60 BP SELECTOR]
1625 SELECTOR SET SCHEMATIC 162 T SELEGTOR SET SCHEMATIC
Z. 60, 61, 62 or 63 type Selector Key 6. Dispatcher Head Telephone Set** 12. 1625 Selector Set or 162T Selector Set
- . 6.1 Nbo. 208B Plug (supersedes 162C and 162R Selector
3. Use when Transformer Circuit is re- 6.2 L4P Cord Sets, respectively)
quired by comnecting the "T" Leads to 6.3 No. 650B Transmitter 121" No. 441G Condenser i
the “L" Leads 6.4 No. 716E Receiver (consisting of 12.2 No. 440F Condenser (furnished
3.1 No. 341A Transformer, or 70A Re- 716B Receiver and 11A Headband) with 1625 Selector Set, only)
peaFing Coil {or coils, as required) 6.5 No. 3A Transmitter Attachment 123 15000 ohms *10% Type BTS
32 Resistor. 2000 ohms (100 watts 7. No. 60178 Key or 18 Foot Switch Broaiacsigtor ot Type EB Allen-
) . 5 8. 501E Subseriber Set 124 47 ohms == 109 e BTS IRC
3.3 Condensers, as _reﬂ“-‘“,d‘ 8.1 No. 42B Induction Coil Resistor or '.{‘ypegEBTyXHen-Bradley
3.4 No. ME Repeating Coil 8.2 No. 4428 Condenser Resistor
. . .
3.5 Two No. 440A Condensers 8.3 No. 1014A Push Button 125 Nc;.t soéaP,t?r 60BP Selector (not
4. BOZA Subscriber Set 9. 50IF Subscriber Sei art of se
2.1 No u43sc1nduztiun Coil 2.1 No. 42B Induction Coil 12.6 ?‘Io. TCW Bell
) i i 9.2 No. 442B Condenser 12.7 R512 Relay
4.2 No. 44 Induction Coil - 13. 98B Protector, consisting of
4.3- No. 4424 Condenser 10. 3C Foot Switch 1—F375820 Base
4.4 No. 441B Condenser 11 11112101‘\]:})?55 E]c(slg %tal’ad 1-—»-1;3%’546".2 (énp Blocks
. -& Clor 2—26 Protector Bloc]
45 No. 441A Condenser 1L2 No. 716B Receiver 530 Protector Blocks
5. 345A Jack Box 11.3 No. 635B Transmitter 211 Fuses, 7 ampere

* Required for minimum loss only if dispatcher talks both east and west, ag shown,

** See page 118 for ordering information.

C ngctor Apparatus Case replaces §2B Selector Apparatus Case. Information furnished for 628 components s for reordering of
parts only.

**%¢ 52C el

11

TCl Library- http://ww.tel ephonecol | ectors.info/

using a iransformer ecireuit.



Wesrern Electric

MAJOR UNITS

The major units of a {ypical Railway Train
Dispatching Telephone System are described on
pages 12 through 34. Components and accessories
arc described on pages 35 through 131.

As indicated previously in “General Descrip-
tion”, a Railway Train Dispatching Telephone
System consists of a Dispatcher’s (sending) sta-
tion and a number of way or receiving stations,
Figure 2.

The dispatcher’s station is equipped primarily
with telephone apparatus for receiving and trans-
mitting messages, A selector key for originating
a signal and an apparatus case containing the
necessary components are required to transmit
this signal to each way station on the circuit.

Each way station is equipped with telephone
apparatus for receiving and transmitting mes-
sages, and also a selector set for receiving signals.

General sequence
of operations

The selector calling circuit arrangement is
shown in Figure 4; the selector receiving circuit
arrangement is shown in Figure 18, page 24.

The sequence of operations of the various parts
of the system, when a call is made, is as follows:
A sclector key operated by the dispatcher causes
three groups of impulses to be sent over the line
in such a manner that only the selector at the
station called will be advanced to its ringing
position. On operating the selector key, contact

K1(B4)-K3 is closed continuously and the No.
221JB Relay is operated, connecting the main bat-
tery through the contacts of the 61A Reclay and
the two No. 241F Retardation Coils to the line
wires L1 and L2; also, the key contact K1 (B4)-K2
is closed intermittently, operating the pole-
changer relay (61A) to send a sequence of re-
verse impulses to the line. This sequence of im-
pulses, while operating all selectors on the line,
will advance only the code wheel of the selector
at the station called so as to close its local bell
circuit. The bell at that station will ring for about
two seconds, then another impulse from the call-
ing key will release the selector and open the bell
circuit, While the bell is ringing a tone or answer-
back will be heard in the receiver notifying the
dispatcher that the signal is operating.

The 2B Circuit Breaker is incorporated in the
main battery supply lead to prevent the flow of an
excessive amount of current. Suitable filters are
included to eliminate objectionable sharp clicks
in the receiver and for spark “take-up”.

Dispatcher’s selector equipment
62C SELECTOR APPARATUS CASE

This case, Figure 3, contains all the calling appa-
ratus at the dispatcher’s station except the selector
keys in ordinary installations, see schematic, Fig-
ure 4. It is a metal cabinet approximately 15" high
by 12” wide by 6-11/16"” deep arranged for wall
mounting. It is completely wired and provided
with terminals for connecting the battery lines
and selector keys.

Fig. 3. No. 62C Selector Apparatus Case

12
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NO. 98B PROTECTORS

The No. 98B Protectors (see page 96), which
are used with this apparatus case should be used
to protect the inside apparatus against damage
from high voltages by providing a shunt path
from each side of the line through an air gap

||
.

Major Units

between the blocks to a ground connection. The
spacing between the blocks of the protector is
such that a breakdown will occur on an average
of 700 volts, thus a low impedance path is pro-
vided to lead the high voltages off to ground
rather than through the calling or telephone ap-
paratus. Seven ampere fuses are generally used.

Line South
or West

Line North
or East
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Fig. 4. No. 62C Selector Apparatus Cose Schematic
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Selector Keys

Fig. 5. No. 60A Solector Key

The function of the selector key is to control the
operation of the stick relay (No. 221JB) and the
pole-changer relay (No. 61A), so that the neces-
sary sequence of current impulses to operate the
selector at the station desired will be transmitted
to the main line wires, see Figure 2, page 10.

There are three types of keys that may be
used, (1) the 60 type Selector Key requiring an
individual key for each selector, (2) the 61 type
Selector Key provided with lever arms for set-
ting the code as required when making a call,
and (3) the 62 and 63 type Selector Keys provided
with small button keys for setting the code as
required when making a call.

NO. 60 TYPE SELECTOR KEYS

The 60 type are individual keys having a clock
spring operating an impulse wheel through a train
of gears, with the speed controlled by a governor.

The keys are mounted in a No. 60A Selector
Key Case, Figures 9, 10.

The No. 60 type Selector Keys mount in the
No. 60 Type Selector Key Case and can easily be
removed with a serew driver by turning the
screw under the handle counter clockwise. The
keys, when mounted, make contact with the
springs in the back of the key case. When a key
is operated by turning the handle one-quarter turn
and then releasing, it should return automatically
to its normal position. The speed at which it re-
turns can be increased or decreased by bending
in or out the springs which carry the weights of
the regulating governor.
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Fig. 6. No. 61A Selector Key

NO. 60A SELECTOR KEY

The No. 60A Selector Key is for use with the
No. 60AP Selector when set for the code numbers
given in Table No. 1 (page 26). It may be set for
any of the code numbers given in Table No. 1 by
adjusting its segments as described in detail here-
after. In this series of settings the total number
of current impulses for any code is seventeen.
The governor springs for the No. 60A Selector
Key are so adjusted that the impulse wheel will
make one revolution in not less than 71 seconds
and not more than 8 seconds.

NO. 60B SELECTOR KEY

The 60B Selector Key is for use with the No.
60AP Selector when set for the code numbers in
Table No. 2 (page 26), and with the No. 60BP
Selector when set for the code numbers given in
Table No. 1 for the No. 60BP Selector. It may be
set for any of the code numbers given in Table
No. 2 or 1, by the adjustment of its segments in
a manner similar to that explained in detail for
the No. 60A Selector Key, with the exception that
the total number of impulses is increased by 10
for the 27 step code settings of the No. 60AP
Selector and that a flat segment is used to reduce
the total number of impulses to 17, 19, 21 or 23
for the A, B, C and D contacts for the 17 step
No. 60BP Selector. The governor springs for the
No. 60B Selector Key are so adjusted that the im-
pulse wheel will make one revolution in not less
than 9 seconds and not more than 9% seconds.
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Maijor Units

Fig. 7. No. 60 type Selector Key

MAINTENANCE PARTS FOR NO. 60 TYPE SELECTOR KEYS

80A 608 60A 608
Selector Selector Select Select
Symboli Irem Key Key Symbol Item Key Koy
A Impulse Wheel P-140790 P-140943 R Governor Shaft } *(P-93020 P-93020
B Bent Up Segment P-140789 P-140942 S Governor Worm P-93021 P-93021
C Flat Segment P-140788 P-140941 T Governor Cup P-92113 P-92113
D Segment Screw P-115851 P-115852 U Mounting Screw P-92132 P-92132
E Contact Spring P-140782 P-140782 v Ratchet Gear P-93033 P-93033
F Contact Spring P-140784 P-140784 W Gear and Pinion P-93036 P-93036
G Insulator Bushing P-140787 P-140787 X Gear and Pinion P-93050 P-93050
H Insulator P-93019 P-93019 Y Face Plate P-98914 P-98914
I Pileup Screw P-115587 P-115587 Z Worm Wheel P-93024 P-93024
J Oval Filister AA Screw P-93487 P-93487
Head Screw P-93028 P-93028 AB Card P-92152 P-92152
K Oval Filister AC Designation Strip A-13426 A-13426
Head Screw P-93044 P-93044 Det. 3 Det. 3
L Pivot Lock Nut P-92122 P-92122 AD Face Strip A-13426 A-13426
M Main Spring P-93040 P-93040 Det. 2 Det. 2
N  Stop P-219298 P-219298 AE Retaining Screw P-107474 P-107474
o) Stop Screw P-219300 P-219300 Large Flat Segment P-142175
P Handle P-94751 P-94751
Q Governor P-93393 P-93393 * To be assembled.
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Fig. 8. No. 61 type Selector Key

MAINTENANCE PARTS FOR NO. 61 TYPE SELECTOR KEYS

Symbol Item

Code Lever
Code Lever
Interlock Arm
Governor

Pivot Screw
Pivot Screw
Pivot Nut
Locking Spring
Contact Spring

Contact Spring
Contact Spring
Insulator
Bushing

Pileup Screw
Pawl Assembly

Pawl Spring

Wheels
Main Spring

Ratchet
Governor Gear

a Hr Jdo "oZgUR “rmnaeEmgawy

Governor Screw

Impulse and Ratchet

Spring Holder and

&1A Selector Key

Det. 49, A-121562

Det. 34, A-121560

Det. 61, A-121563

*Det, 2 & 4, A-121555

P-115577

Det. 55A, A-121562

Det. 55, A-121562

P-95329

Det. 47, A-121561

*Det. 39 & 46,
A-121561

*Det. 40A, A-121561

*Det. 38, A-121561

Det. 41, A-121561

Det. 43, A-121561

P-116861

*Det. 28, 29, 30, 32,
A-121559

P-93204

*Det. 34, 35, 36, 37,
A-121560

Det. 21, A-121558

*Det. 19, 20, 22, 23, 25,
A-121558

*Det. 8, 9, 10, 11, 10A,
A-121556

Symbol liem
v Ratchet Spring
W Hub Screw
X Base
Y Handle
A Handle Screw

AA Operating Lever

AB Latch Spring
AC Position Spring
AD Fixed Segment
AE Spring Screw

Cover
Symbol Item
A Code Lever
B Code Lever
R Impulse and Ratchet
Wheels

AD Fixed Segment

Cover

61A Selector Key

P-93030

138"-32 x 5/32”,
A-121569

Det. 1, A-124869

P-101504

P-101482

“Det. 12, 13, 14, 16, 17,
18, 19, A-121557

P-93203

Det. 50, A-121562

Det. 51, A-121562

P-115578

Det. 1-A, A-124867

**41B Selector Key

Det. 49, A-121566

Det. 34, A-121565

“Det. 34, 35, 36, 37,
A-121565

Det. 51, A-121566

Det. 1-A, A-124868

Other parts same as for 61A Selector Key.
* To be assembled as per drawing A-121569.
*%* Parts same as for No. 61A Selector Key except as

noted above,
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METHOD OF SETTING CODES FOR
NO. 60 TYPE KEYS

In setting the segments on the impulse wheel
of the key, each closure and each opening of the
contacts count one. Two styles of segments are
provided, one a flat segment which closes the con-
tacts while the inner spring passes over it; the
other segment with a bent-up part which engages
with the insulated piece on the outer spring,
raising this spring sufficiently to keep the con-
tacts open while the outer spring passes over.

Each key requires two segments to give the
three sets of impulses. If the first number in the
code is odd, a flat segment is required, while a
segment with the bent-up part is required if the
first number is even. If the last number in the
code is even, a flat segment is required, while a
segment with the bent-up part is required if the
last number is odd. Thus two like segments or
one of each kind may be required to give the
code setting. The first segment is set so that the
inner contact spring, in passing over the first set
of teeth on the impulse wheel gives the number of
closures and openings of the contacts represented
by the first number in the code. The other seg-
ment is set so that the contact springs, in passing
over the third set of teeth on the impulse wheel,
give the number of closures and openings of the
contacts as represented by the last number in the
code. Since the total number of impulses for any
three digit code combination is always the same
in the same table, it follows that if the first and
the last numbers are set the middle one will be
automatically determined.

For example, to set the No. 60A Selector Key
for selecting station 8-5-4, begin at the first tooth
and count 8 (first number in code) in a clock-
wise direction, counting one for each tooth and
one for each space, in this case 4 teeth and
4 spaces. As the last count was a space, take a
segment with the bent-up part and place it so as
to keep the contact in the same position while
passing over the segment, as on the last count.
This segment is set approximately flush with the
edge of the next tooth, so that the outside contact
spring will be off this segment before the inner
contact spring strikes the next tooth.

To set the other segment, begin at the ringing
position and count 4 (last number in code) in a
counter-clockwise direction, counting one for each
space and one for each tooth, in this case two
spaces and two teeth. As the last count was on a
tooth, set the edge of a flat segment on the center
of this tooth. The number of closures and open-
ings of the contact while the inner contact spring
passes between the two segments, is the middle
number in the code (5 in this case).

i
Major Units @

NO. 60A SELECTOR KEY CASE

Fig. 9 No. 60A Selector Key Case with
Selector Keys Mounted in Position

The 60A Selector Key Case, Figures 9 and 10,
is an oak cabinet (golden oak finish) for mount-
ing a maximum of 24 No. 60 type Selector Keys.
The keys are arranged in four rows of six per
row. Where less than 24 keys are required, the
mounting positions for the selector keys omitted
are covered by No. 50A Selector Key Spaces.
The dimensions of the 60A Case are approximately
12-39/64” x 15-1/4"” x 5-5/8".

Fig. 10. No. 60A Selector Key Case (without Selector Keys)

TCl Library- http://ww.tel ephonecol |l ectors.info/



Wesflern Electric

NO. 61A SELECTOR KEY

The No. 61A Selector Key is for use as a master
key at test boards and switchboards; also at way
stations on intercalling circuits. It may be set for
any of the code numbers given.in Table No. 1,
page 26, for all selectors set for the 17 step code
by moving the levers, extending through the
cover, to the code desired. As in the case of the
No. 60 type Keys, the middle number of the code
is automatically determined by setting the first
and the third numbers.

The first lever on the left side is used only with
the No. 60BP Selector and normally is placed for
station “A” and should be left in this position
when used in connection with the No. 60AP
Selectors. When used with the No. 60BP Selectors
it should be moved to the B, C and D position,
corresponding with the code of the station desired.

To make a call, the second lever is placed oppo-
site the first number of the code of the selector
desired. The third lever is placed opposite the
last number of the code of the selector desired.
The right lever is then moved down to the bottom
of its slot and released. The key then operates to
give the same sequence of impulses as the No.
60A Key.

The No. 61A Selector Key may be set to call
all stations on the line equipped with No. 60AP
Selectors (17 step) and all stations connected
to the “A” contact of the No. 60BP Selectors
(17 step) by setting the second and third levers
each on zero. The key then sends out 17 conse-
cutive impulses to step all selectors to the first
ringing contact.

The No. 61A Selector Key makes one complete
operation in 7% to 8 seconds. The speed is changed
by bending the governor springs, at the right end,
in to increase and out to decrease the speed.

Three terminals on the bottom, designated K1,
K2 and K3, connect to the corresponding ter-
minals in the No. 62C Selector Apparatus Case
shown in Figure 2.

NOS. 62 AND 63 TYPE SELECTOR KEYS

These selector keys are master calling keys ar-
ranged to operate any or all selectors on a line
to their ringing position by pushing one small
locking key in each of the two groups of keys.

The No. 62A Selector Key is arranged for desk
or table mounting, and the main apparatus unit is
arranged so that it can be removed from its base
by means of a jack connection. The overall dimen-
sions are approximately 1214"” high, 10%"” wide,
616" deep. The metal frame and cover are fin-
ished in black.

The No. 63A Selector Key is arranged for
mounting in the face equipment of a 604 PBX
Switchbourd between the stiles (104" face mount-
ing) and are arranged so that they may be
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Fig. 11, No. 62A Seloctor Key

removed from the face equipment of the switch-
board either from the front or rear. The metal
frame and cover are finished in aluminum. The
overall dimensions of the keys are approximately
1035” high, 934” wide, 614" deep.

The Nos. 62A and 63A Selector Keys provide
means for calling all selectors in the 17 step
selector code as given in Table No. 1, page 26.
These keys have two groups of 14 keys each
and one group of 7 keys.

The above keys are normally furnished with
a 15 tooth pinion (see Figures 14 and 15) for
8 second operation, which is more suitable for
transformer or repeating coil type circuits. If the
key is intended for use on the standard circuit
(i.e., 1625 or 162T Selector Sets), the order
should specify a 12 tooth pinion for 10 second
operation.

Fig. 12. No. 63A Selector Key

Li brary-
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

OPERATION

The operating principle is the same for each
type and capacity. With the manually operated
selector keys, a separate key is used to call each
selector. With the Nos. 62A and 63A Keys, it is
possible to call every selector within the capacity
of the unit by depressing combinations of push
keys in the face of the key cabinet. The process of
calling any given selector consists of depressing
a button in the top (red) group of push keys cor-
responding to the first number in the desired
code, and a second push key in the middle (white)
group corresponding to the last number in the
selector code. Upon depressing the second push
key, circuits are set up which cause a motor-
driven brush to sweep around a series of segments
arranged in a circle. Figures 14 and 15 show this
mechanism clearly. The operation of the push
keys further establishes connections to certain
segments so that as the brush revolves the correct
sequence of impulses is sent out for operating the
selector whose code number is being called.

A small lamp located behind the square space
in the lower center of the designation card re-
mains lighted while the key is in operation.

The black keys designated A, B, C and D in the
bottom row of boeth key units make it possible to
produce selective ringing at the called selector.
In other words, by depressing one of the four
“letter” keys in question, the called selector will
ring independently one of four annunciator bells
local to the selector.

A schematic diagram of the Nos. 62A and 63A
Keys is shown in Figure 13.

DRIVE

Each selector key also has a distributor panel
with a small motor driving & brush arm, carrying
a brush which wipes over a commutator consist-
ing of 70 small segments. On the front of this
panel a designation card is provided for listing
the keys to be operated to make the selector call
for each station.

105-120 volts, 50-60 cycles is required for the
operation of the small motor used in these selector
keys. This current is connected directly to the
terminals in the hase of the No. 62A Selector Key,
and through a suitable transformer for the No.
63A Selector Key., For the No. 63A Selector
Key, the 115:24 volt bell ringing type trans-
former must be ordered separately and is used
to step down the voltage to 24 volts so as not fo
require special insulation in the wiring for the
keys in the PBX switchboard. The selector keys
are arranged to use either 12 or 24 volts d-c for
the local operation of the relays and lamp. When
a 24 volt battery is used, the strap shunting the
45 ohm resistor must be removed.

19
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FEATURES AND ADVANTAGES

1

10.

11.

12.
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All selectors may be set for receiving time
signals by depressing key No. 1 in the first
{red) group and key No. 1 in the second
{white) group.

All selectors may be operated for a master
call by depressing key No. 0 in the first
{(red) group and key No. 0 in the second
{white) group.

Selectors may be called in groups by de-
pressing corresponding keys in the first and
second groups of keys.

Since the keys used for calling are of the
locking type, the last keys operated indicate
the last call made.

If it is desired to repeat the call on any given
selector, it may be accomplished by depress-
ing the black key “S.”

Should the operator for any reason wish to
prolong the ringing of the bell at a station,
this can be accomplished by holding the
“L” and “R” keys in the operated position
as soon as the “answer back” tone is heard.

If, after a call is started, it is desired to
break it up, this may be done by pushing the
“R” key which will prevent the impulses
from going out.

The selector key unit is extremely flexible
in that only one unit is necessary to call any
number of selectors within the capacity of
the unit. When, in the course of time, addi-
tional selectors, within the capacity of the
unit, are added to the system they are han-
dled by the original key without any changes
or additions.

The selector key is interchangeable with the
Western Electric Nos. 60 and 61 type Se-
lector Keys and may be connected in mul-
tiple by connecting like terminals together,
or may be substituted entirely for them.

One dispatcher, from a given position using
a single key unit, may operate two or more
systems during light load since the same
key need simply be switched from one sys-
tem to another as desired.

Uniformity of impulse sending is insured
by the use of a synchronous motor sweeping
a brush arm over uniformly spaced contact
segments.

The key iz entirely self-contained, all relays
and other mechanism being mounted com-
pactly within its housing.
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Fig. 13. No. 62A or 63A Selector Key, Schematic
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Major Units

o
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Fig. 14. No. 62A Selector Key

MAINTENANCE PARTS FOR 62 TYPE SELECTOR KEYS

624 628 624 628
Selector Selector Selector Selector
Symbol Item Key Key** Symbel Item Key Key**
A Distributor Panel, -235881 P-235881 Q Relay—Start R-1027 R-1027
Complete R Relay—Stop R-332 R-332
B Terminal Plate, P-235864 P-235864 S Telechron Motor— 60 cycles 60 cyecles
Complete . Type B3, 1 RPS 110 volts 110 volts
C Inner Segment P-235866 P-235866 T Lamp No. 2F No. 2F
D Outer Segment P-235865 P-235865 U Lamp Socket No.49A  No. 49A
E Segment Screw P-115586 P-115586 v Base Terminal Spring P-235856 P-235856
F Contact Arm P-235868 P-235868 X Key Panel—Red 542A Key 543A Key
G Contact Spring P-235869 P-235869 Buttons
H Contact Spring Screw P-114485 P-114485 Y Key Panel-—White 542B Key 543B Key
I Gear P-235867 P-235867 Buttons
J Gear Mounting Serew P-119251 P-119251 A Key Panel—Black 541A Key 541A Key
K Pinion Mounting P-157519 P-157519 Buttons
Screw AA Base—Complete P-235859 P-235859
L Pinion* ESO- ESO- Cover P-235843 P-235843
678677-1 678677-1 Circuit Label P-244441 P-244442
gi %E;f:g:;:’tmn Card E_gggggg g_gg;gg * Key is normally furnished with 15 tooth pinion
o Terminal P.124619 P-124619 ESO-678677-1 for 8 second operation. For a 12
P Resistance—Ward Type O— Type O— tooth pinion order P-235870.
Leonard 45 Ohms 45 Ohms ** Parts shown for maintenance purposes only.
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Fig. 15. No. 63A Selectar Key

MAINTENANCE PARTS FOR 63 TYPE SELECTOR KEYS

Sel‘ejl."ler Sa!:irsor 5 -“‘ ¢ .‘3?
Symbal Item Key Key** Symbol Item Key Key**
Distributor Panel, P-235880 P-235880 Q Relay—Start R-1027 R-1027
Complete R Relay—Stop R-332 R-332
B Terminal Plate, P-235864 P-235864 S Telechron Motor— 60 cycles 60 cycles
Complete Type B3, 1 RPS 22 volts 22 volts
C Inner Segment P-235866 P-235866 T Lamp No. ZF No. 2F
D Outer Segment P-235865 P-235865 U Lamp Socket No.49A  No. 49A
E Segment Screw P-115586 P-115586 v Cover Support P-235850 P-235850
F Contact Arm P-235868 P-235868 X Key Panel—Red 342A Key 543A Key
G Contact Spring P-235869 P-235869 Buttons
H Contact Spring Screw P-114485 P-114485 Y Key Panel—White 542B Key 543B Key
I Gear P-235867 P-235867 Buttons
J Gear Mounting Serew P-119251 P-119251 Z Key Panel—Black 541A Key 541A Key
K Pinion Mounting P-157519 P-157519 Buttons
Screw Cover P-235842 P-235842
L Pinion* ESO- ESO- Circuit Label P-244443 P-244444
B78677-1 B878677-1
?g ‘)iﬁs:gnatxon Card Kddid’ Loy * Key is normally furnished with 15 tooth pinion
indow P-235883 P-835883 :
: ESO-678677-1 for 8 second operation. For a 12
(8] Terminal P-124619 P-124619 Bt e der P-235870
P Resistance—Ward  Type O— Type O— R AL DOt 2
Leonard 45 Ohms 45 Ohms ¥* Parts shown for maintenance purposes only.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Dispatcher's
telephone equipment

No. 502A Subscriber Set

The No. 502A Subscriber Set is a high efficiency
set, designed with an anti-sidetone feature ar-
ranged so that the dispatcher is at all times insu-
lated from the line.

As the dispatcher wears his receiver continu-
ously, his battery circuit is closed a large portion
of the time. With the anti-sidetone feature, the
dispatcher’s voice and other noises in the dis-
patcher’s office are kept out of his receiver.

The two induction coils in the set insulate the
dispatcher’s telephone equipment from the line.
These coils have a break-down test of approxi-
mately 1000 volts a-c. ’

The arrangement of the condensers keeps down
the thumps from signalling impulses, thus pro-
tecting the dispatcher’s ears.

(For additional Subscriber Sets, see page 110.)

NO. 345A JACK BOX

The No. 345A Jack Box permits the use of two
operators’ telephone sets in parallel.
(For additional Jack Boxes, see page 87.)

Way station
selector equipment

NOS. 1625 AND 162T SELECTOR SETS

The No. 162S Selector Set replaces the Nos. 160C
and 162C Selector Sets; the No. 162T Selector Set
replaces the Nos. 160R and 162R Selector Sets,
formerly furnished.

These sets which weigh 11 pounds each (in-
cluding the selector) are arranged to hold the
selector and are completely wired and provided
with terminals for connecting the line and local
battery wires, as shown in Figure 16. Approxi-
mate dimensions: height 914", width 634", depth
675”. The 162S and 162T Sets do not include the
60AP or 60BP Selectors as part of the equip-
ment. The selector desired must be ordered
separately.

The 1625 Selector Set is for use on standard
circuits where condensers are required in series
with the 60AP or 60BP Selector.

The 162T Selector Set is for use in a repeating
coil circuit where no condenser is required in

23
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Fig. 17. No. 162 type Selector Set, showing Bell and Hinging Action

series with the selector. This set is the same as
the 162S Selector Set except that the 440F Con-
denser is omitted, as shown in Figure 18. When
using the 60BP Selector, the wires are connected
to the selector set, as shown. When using the
60AP Selector, wires from terminals 3, 4 and 5
?re not used and are left taped up in the cable
orm.

The use of R512 Relay permits a common bat-
tery to be used for two selectors on different cir-
cuits without introducing a metallic connection
between the two circuits. When the selector is
stepped to its ringing position, the TCW Bell is
operated in series with one of the relay windings.
A 47 ohm resistance, at the same time, holds the
relay operated while the ringer contact makes
and breaks.
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TO LINE

NOTE~440F COMDENSER OMITTED

} ’ IN62T SELECTOR SET

!L‘l L2 Bt B2 EX
‘ O o) T

TO LiNE

L1 L2 B1 3 ?) = B2 EX

brating bell is imposed on the lines as an answer-
back signal, through the other winding of the
relay acting as a transformer and through a filter
network consisting of a 15,000 ochm resistor and
441G Condenser. The use of the relay as a trans-
former avoids the metallic connections which
would otherwise result if a common battery were
used for selectors on two different lines. The
filter network reduces the interference from the
answer-hack signal into superimposed carrier
channels,

The Nos. 162S and 162T Selector Sets are also
designed for use on lines on which H1 Carrier is
superimposed as well as on normal lines.
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USING 60AP SELECTOR Fig. 18. 1625 Selector Set, Schematic USING 60BP SELECTCR
# Not Part of Set
2+ 15,000 Ohms = 10%% Type BTS |IRC Resistor or Type FB Allen Bradley Resistor
w2 47 Ohms = 10% Type BTS IRC Resistor ar Type EB Alflen Bradiey Resistor
The electrical disturbance ereated by the vi- NOQ. 7CW BELL

The function of the No. TCW Bell, which is a
part of the above selector sets, is to signal the way
station operator and also to give the time signals.
This bell is a vibrating direct current {ype, oper-
ating from the transmitter battery and is provided
with contact springs for opening its own circuit
intermittently.

The effective resistance of each spool is approxi-
mately 8 chms and the bell is adjusted to operate
on the same hattery as the telephone equipment.
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NO. 60 TYPE SELECTORS

The function of the selector is to provide a
quick and reliable means of receiving a call selec-
tively at one of a large number of way stations
on the same telephone line without producing a
signal at the other stations.

The d-c resistance of the No. 60 type Selector is
21,000 ohms. The selector may be operated in
series with a 134 or 1% mf condenser or through
a No. 341A Transformer or No. T0A Repeating
Coil without a condenser. The impedance of the
selector and condenser at the operating frequency
of 3%2 cycles is approximately 35,000 ochms. The
impedance of the selector at talking frequency
(800 cycles per second) is approximately 2 meg-
ohms. Thus the loss in telephone transmission due
to the selector bridge on the line is negligible.

NO. 60AP SELECTOR

(Not included with selector sets)

The No. 60AP Selector, Figure 19, is of the step-
by-step type and is operated by a definite code or
sequence of alternating or reverse current im-
pulses. It consists of a mechanism unit mounted
on a magnet unit with a bakelite base and a
transparent molded plastic cover,

The code wheels are set so that the same total
number of steps is necessary to advance the code
wheel to the ringing position on all selectors that
are to be used on the same line. With the number
of holes provided in the code wheel, this number
of total steps may be any number from 8 to 32,
which number would give a total of 6 to 378 code
settings, respectively. The No. 60AP Selector,
however, is normally set for a total of 17 steps
which number gives a total of 78 code settings.
Unless selectors are ordered for some other code
setting than those given in Table No. 1, page 26,
the selector is not stepped up by 17 consecutive
impulses when selecting a station but by 3 sets
of suecessive impulses totalling 17 in number as
indicated in Table No. 1. (This number of im-
pulses, 17, does not count the restoring impulse.)

The code pins on each selector are located so
that after the first set of impulses the code wheel
will be in position for the holding spring to engage
with the first code pin. The second code pin is
located so that after the second set of impulses
the code wheel will be in position for the holding
spring to engage with the second code pin. The
third set of impulses then advances the code wheel
so that the permanent code pin is in position to
engage with the holding spring and at the same
time the contact spring is directly over and makes
contact with the first ringing terminal thus com-
pleting the bell circuit. Each selector is capable
of being set for any station number given in Table
No. 1, without any change other than the location
of the two code pins in the code wheel,

25

&

Major Units

Fig. 19. No. 60AP Selector

In order to take care of cases where a greater
number of code settings are required than those
given in Table No. 1, the code settings for a No.
60AP Selector for 27 total steps in each code are
given in Table No. 2, page 26, which gives a total
of 241 code settings.

NO. 60BP SELECTOR
(Not included with selector sets)

The No. 60BP Selector, Figure 20, is known as
the multiple contact selector and differs from the
No. 60AP Selector in that it is equipped with four
selector ringing contacts instead of one so that
any one of four local signal circuits can be closed
by the same selector independently.

The method of setting the code numbers and the
method of operation are the same as described for
the No. 80AP Selector.

The ringing contacts on the No. 60BP Selector
are known by the letters A, B, C and D. Contact A
is the first stud engaged by the contact spring on
the code wheel as the code wheel is advanced. The
last group of impulses in the code setting for
selecting the first or A contact, is increased by
{wo impulses to select the B contact, four impulses
to select the C contact, and six impulses to select
the D contact. The numbers marked on the code
card on the selector indicate the code setting for
the A contact. For example, a selector having a
code setting of 8-5-4 for the first contact will be
marked 8-5-4 and the contacts will be known as
8-5-4 A, 8-5-4 B, 8-5-4 C and 8-5-4 D.

Fig. 20. Neo. 40BP Selector
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Western Electric

CODE SETTINGS FOR SELECTORS

TABLE NO. 1

Total Steps in Each Code—17. Total code settings for the No. 80AP Selector—78. Code settings for the No. 60BP Selector
with No. 60AP Selectors on the same line are marked with a star——28. Additional code settings for the No, 60BP Selector
with no No. 60AP Selectors on the same line are marked with a dot—18.

2-2-13
2.3-12 3-2-12
2-4-11 3-3-11 4-2-11
2-5-10 .3-4-10 4-3-10 ,5-2-10
2-6-9 13-5-9 4-4-9 5-3-9 6-2-9
2-7-8 '3-6-8 4-5-8 548 6-3-8 *7.2.8
2-8-7 8.1-1 4-6-7 5u5aT 6-4-7 *7.3.7 *g.2.7
2-9-6 3-8-6 4-7-6 .5-6-6 6-5-6 *7.4-6 *8.3..6 *9.2.6
2-10-5 .3-9-5 4-8-5 .5-7-5 6-6-5 *7.5-5 *8-4-5 *9.3.5
2-11-4 '3-10-4 4-9-4 '5.8-4 6-7-4 *7_6-4 *8_5-4 %944
2-12-3 3-11-3 4-10-3 5-9-3 6-8-3 *7.7-3 *8.6-3 *9_5.3
2-13-2 3-12-2 4-11-2 5-10-2 6-9-2 *7. 82 *§.7.2 *9_6-2
#10-2-5
*10-3-4 *11-2-4
*10-4-3 #11-3-3 *12-2-3
*10-5-2, #11-4-2 #12-3-2 *13-2.2

TABLE NO. 2

Total Steps in Each Code—27. Total code settings for the No. 60AP Selector—241. Code seitings for the No. 60BP Selector
with No. 60AP Selectors on the same line are marked with a star—147. Additional settings for the No. 60BP Selector with
no No. 60AFP Selectors on the same line are marked with a dot—38.

2-5-20 .3-4-20 4-3-20 ,5-2-20

2-6-19 .3-5-19 4-4-19 .5-3-19 §-.2-19

2-7-18 .3-6-18 4-5-18 .5-4-18 6-3-18 *7.2-18

2-8-17 3-7-17 4-6-17 L9-5-17 6-4-17 *7-3-17 #8.2-17
2-9-16 .3-8-16 4-7-16 .5-6-16 6-5-16 *7-4-16 *8-3-16
2-10-15 .3-9-15 4-8-15 .9-7-15 6-6-15 *7-5-15 *8-4-15
2-11-14 .3-10-14 4-9-14 .5-8-14 6-7-14 *7-6-14 *8-.5-14
2-12-13 .3-11-13 4-10-13 .5-9-13 6-8-13 *7-7-13 *8-6-13
2-13-12 .3-12-12 4-11-12 .5-10-12 6-9-12 *7-8-12 *8-7-12
2-14-11 .3-13-11 4-12-11 .5-11-11 6-10-11 *7-9-11 *3-8-11
2-15-10 .3-14-10 4-13-10 .5-12-10 6-11-10 *7-10-10 *8-9-10
2-16-9 .3-15-9 4-14-9 .0-13-9 6-12-9 *7-11-9 *8-10-9
2-17-8 .3-16-8 4-15-8 .5-14-8 6-13-8 *7.12.8 *8-11-8
2-18-7 3-17-1 4.16-7 5157 6-14-7 *7-13-7 *§-12-7
2-19-6 .3~18-6 4-17-6 .5-16-6 6-15-6 *7-14-6 *8-13-6
2-20-5 .3-19-5 4-18-5 .0-17-5 6-16-5 *7-15-3 *3-14-5
2-21-4 .3-20-4 4-19-4 .5-18-4 6-17-4 *7-16-4 *8-15-4
2-22-3 .3-21-3 4-20-3 .0-19-3 6-18-3 *7-17-3 *8-16-3
2-23-2 3-22-2 4-21-2 .5-20-2 6-19-2 *7-18-2 *8-17-2
*9-2-16

*9-3-15 *10-2-15

*9-4-14 *10-3-14 *11-2-14

*9-5-13 *10-4-13 *11-3-13 *12-2-13

*9-6-12 *10-5-12 *11-4-12 *12-3-12 *13-2-12
*9.7-11 *10-6~11 *11-5-11 *12-4-11 #13-3-11 *14~2-11

*0-8-10 *10-7-10 *11-6-10 *12-5-10 *13-4-10 *14-3-10 *15-2-10
*9-9-9 *10-8-9 *11-7-9 *12-6-9 *13-5-9 *14-4-9 *15-3-9
*9-10-8 *10-9-8 *11-8-8 *12-7-8 *13-6-8 *14-5-8 *15-4-8
*9-11-7 *10-10-7 *11-9-7 *12-8-7 *13-7-7 *14-6-7 *15-5-7
*9.12-6 *10-11-6 *11-10-6 *12-9-6 *13-8-6 *14.7-6 *15-6-6
*9.13-5 *10-12-5 *11-11-5 #12-10-5 *13-9-5 *14-8-5 *15-7-5
*9-14-4 *10-13-4 *11-12-4 *12-11-4 *13-10-4 *14-9-4 *15-8-4
*9-15-3 *10-14-3 *11-13-3 *12-12-3 *13-11-3 *14-10-3 *15-9-3
*9-16-2 *10-15-2 *11-14-2 *12.13-2 *13-12-2 ¥14-11-2 *15-10-2
*16-2-9

*16-3-8 *17-2-8

*16-4-7 *17-3-7 *18-2-7

*16-5-6 *17-4-6 *18-3-6 *19-2-6

*16-6-5 *17-5-5 *18-4-5 *19-3-5 *20-2-5

*16-7-4 *17-6-4 *18-5-4 *19-4-4 *20-3-4

*16-8-3 *17-7-3 *18-6-3 ¥19-5-3 #20-4-3

*16-9-2 *17-8-2 *18-7-2 *19-6.2 *20-5-2
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Selectors (continued)

&

Maijor Units

Fig. 21. No. 60 type Selector

MAINTENANCE PARTS FOR 60 TYPE SELECTORS

S0AP 60BP
Symbol Item Selecror Selector

A Felt Washer P-91966 P-91966

B Clamping Stud P-207899 P-207899
C Code Pin P-137652 P-137652
D Code Nut P-137651 P-137651
E Code Wheel P-146196 P-146199
F Code Wheel Screw P-137650 P-137650
G Insulator Bushing P-207896 P-207896
H Clamping Plate P-146610 P-146610
I Clamping Plate P-93833 P-93833

Screw

J Insulator P-137632 P-137632
K Holding Spring P-137636 P-137636
L Upper Plate P-146308 P-146308
M Upper Plate Screw P-147796 P-147796
N Adjusting Screw P-92642 P-92642

0 Hexagon Nut P-137686 P-137686
P Armature P-146148 P-146148
Q Middle Plate P-146306 P-148306
R Holding Pawl P-137643 P-137643
s Holding Pawl Spring P-137648 P-137648
T Rocker Arm P-146152 P-146152
U Rocker Arm Spring P-137692 P-137692
v Stepping Pawl P-146149 P-146149

S0AP 608P
Symbol Item Selector Selector
w Stepping Pawl Spring P-93202 P-93202
X Ratchet P-137678 P-137678
Y Terminal Plate P-137658 P-137658
Z Terminal Bridge P-94505 P-94505
Screw
AA Terminal Plate Screw P-93836 P-93836
AB Spiral Spring P-137649 P-137649
AC Base P-207897 P-207898
AD Base Terminal P-137683 P-137683
AE Terminal Screw P-137685 P-137685
AF Core Lock Nut P-121772 P-121772
AG Coil P-228520 P-228520
AH Frame P-146145 P-146145
Al  Frame Screw P-121770 P-121770
AJ Magnet P-145918 P-145918
AK Core P-147431 P-147431
AL End Play Washer P-137641 P-137641
Card P-92152 P-92152
Card Holder 8H designation strip
AM 138" long
Face Strip P-101964 P-101964
Retaining Screw P-223064 P-223064
Plexene Cover P-162258 P-162258
AN Gasket BA112637 BA112637

NO. 7CW BELL

This bell is used as an extension signal in con-
nection with the No. 60BP Selector. The TCW Bell
in the 1623 or T Selector Set in which the 60BP
Selector is mounted, gives a signal for the first or
A ringing contact. One of these extension bells is
required for each signal desired in addition to the
one in the selector set.

27

The No. TCW Bell may be connected as shown in
the schematic, Figure 18. Three extension bhells,
therefore, can be connected: one to terminals 3
and Ex and one to terminals 4 and Ex, and the
third to terminals 5 and Ex of terminal strip in the
selector set. See page 37 for additional information

on bells.

TCl Library- http://ww.tel ephonecol |l ectors.info/



Wesftery Electric

Way station telephone
equipment

NO. 501 TYPE SUBSCRIBER SETS

The Nos. 501E and F Subscriber Sets are high
efficiency sets designed for use on lines where a
large number of sets are required. The secondary
of the induction coil, in series with the condenser
is permanently bridged across the line, so that the
characteristics of the line do not materially change
whether one or all of the stations are listening in
at the same time. This also insulates the operator
from the line as the telephone equipment is con-
nected to the primary of the induction coil. The
induetion coil has a breakdown of approximately
1000 volts a-c between the windings.

When the switch of the desk set box is closed
to the transmitting position, the receiver is not
cut out entirely, but is left across part of the
winding of the induction coil so that the dispatcher
can, in case of error, kreak in on an operator
repeating an order.

In the No. 501E Set, the key for switching from
listening to talking position is included in the box.
The No. 501F Set is the same as the No. 501E,
except that the key is omitted, the wiring being
brought to terminals in the set so that a foot
switch or separate key can be used.

For additional information on subscriber sets,
see page 110.

The 1120AB Desk Stand must be ordered
separately (see page 119).

NO. 98B PROTECTOR

The function of the protector is to protect the
inside apparatus against damage from high volt-
ages by providing a shunt path from each side of
the line through an air gap between the blocks to
a well established ground connection. It is impor-
tant that this ground connection ke well and per-
manently made. A fuse in each side of the line is
also provided to guard the drop wires against
abnormal currents. Seven ampere fuses are gen-
erally used.

For additional information on protection equip-
ment, see page 96.

28

100F Loudspeaker set

The No. 100F Loudspeaker is an efficient set of
modern design. Its acoustic output is higher than
that of the No. 100E which it replaces.

The No. 100F Loudspeaker Set may be used in
way stations, train dispatchers’ offices and in signal
towers. It is designed to amplify the incoming
speech and, by the use of a preset control, the
speaker volume is governed and the operator is
relieved of the necessity of wearing a head
receiver.

Fig. 22. No. 100F Loudspeaker Set

The set consists of a two stage resistance coupled
amplifier and a small speaker mounted in a walnut
finished cabinet, Figures 22 and 23, and when used
at a dispatcher’s station should be connected per
schematic Figure 24. When the 100F Set is con-
nected at a way station a 3D Foot Switch is
required replacing the 3C Foot Switch and con-
nected as shown in Figure 2, page 10, Item 10
with added terminal Numbers 8 and 9 of foot
switch connected to Terminals 1 and 2 of 100F
Loudspeaker Set.

Fig. 23. No. T100F Loudspeaker Sect, Interior View

TCl Library- http://ww.tel ephonecol |l ectors.info/



-Areiq 171 DL

/O JU | 'S 10199 | |[09auoyda |91 mwn //:d 11y

62

wewdinbg auoydaja) uoyoys ssayodsig pun jog saqpadspnoy 400l "ON ‘bz ‘A

NO. 988 NO.5024 SUBSCRIBER SET
_PROYECTOR — e e i e
{ —I [ HO. 508 a
& 1o E TRANSMITTER e anfann
0
LI?\EE O I 1 ' 3
- ] [ © ND.TISE
% 1 . ¢ RECEIVER
l NO. 4428 i
CONDENSER 5
i t 3
39 ¥S0 1O 2414 'L o ONDENSER I M
GDNDENSERT E
COMPOSITION | Jz Ot _J

RE SISTORS —_—_ =
B TMTHOR | Caney

NOTE: ALl RESISTGRS NOT

] OTHERWISE DESIGNATED
NO 4420 ARE § WATT GOMPOSITION
*  COMDENSER Tt TYPES 210%.
§/ I e % 318 |~0.sorrs ! ! T )
| KEY %1 .. | NO. 38 FOOT SWITGH
ﬁ Y o -8 . SHOWING CONTACTS
ouaszcms 1_.___ J ERE WITH PEDAL RELEASED.
H L8 - ! W' TO MAKE BEFORE "B
5 &
CORD PRCER
RZEW !
&' LONG | S
15,000 W
oM. JENSEN MG €O, _1
COMPOSITION RESISTOR et B S man
3 WATT 120% TYPE DP-00I, OR TRANSFORMEﬁ
2524 E0Ui VALENT _L
INPUT SSLYGT |F
TRANSFORMER Vacylm 04 YF.
i sk S
K5-13422 L7
H Tuet CAPACITOR
o‘.s WEG JENSEN MFG, (O
! GHIGAGD
1 TYPE PS5V LOUDSPEAKER
/ PER SPEC. C5I85
3 HO,000 L3 0.67 MEG 24000
ALLEN BRADLEY camaaEion TN CORBCTON FHON
h.B0d POTENTIOMETER FESISTOR RESISTOR A
bt HIG LUG. } * . : 3 + EWATT 25%
SHAFT & BUSHING PER FRATTZS% FWATTESW ) FWATT=5%
FP.3GB. MTG NUT, M-1766. T

LOCKWASHER, M- 2896.

G

30w [£1) ’
% T~ RESISTANGE
BA-14S765 \ |
0w

252667
1 VACUUM TUBE

P 0,000 L2
COMPOSITION  COM TION
RESISTOR ESISH

8 ] 2WATT 110%| 1WATT®O%

1_ 2

4

AN

2

., L
22.000 W 25MF. SOMF. (L1708
COMPOSITION
RESISTSR \ ?
wWatTT 2I9%
D (i

105 TO 125V h
AC QR DS
20-65 LYCLES
G waris - ARROW, HART B HEGEMEN gtscmac <o,
H

o4 ANE: NO.6i74 DPST SwiTCH,
LENGTH 1) LONG

100F LOUDSPEAKER SET capacitor = CHASSIS

ELECTROLYTIC CONDENSER
KS. 14091

e
xs-a:-4z4|.| I

SWILSAS INOHLITAL ONIHOLYJSIA NIVIL AVYMIIVY

=
2
-]
B
c
EN
=
3




Western Electric

Power requirements

The current supply for a railway train dispatch-
ing system consists of a main d-c battery of 150
to 400 volts capable of supplying 0.2 te 0.5 ampere
respectively and a local battery of 12 or 24 volts
at the dispatchers’ stations and a 4.5 voli baitery
at each way station.

The main battery furnishes the current for op-
erating the selectors at the way stations. The volt-
age required depends on the loop resistance of the
line wires and the location and number of selector
sets on the line. For standard circuits using No. 162
type Selector Sets with condensers in the sets, the
voltage required for normal operation can be
determined from the voltage line selector curves
shown in Figure 25. For transformer or repeating
coil circuits the voltage required for normal op-
eration ecan be determined from the curves shown
in Figures 26 or 27. These curves show the voltage
required for different length lines of No. 9 B. & 8.
copper wires—8.3 ohms per loop mile—equipped
with selector sets uniformly distributed. The volt-
age specified for normal operation is higher than
the minimum operating voltage required. This
insures the operation of the selectors when the
line insulation is low during wet weather and
allows for a slight decrease in the potential for
any reason, The potentlal should in no case be
allowed to decrease more than 15%.

Dry cells, storage cells, a motor-generator set,
or a suitable rectifier may be used for this main
current source. When dry cells are used, frequent
measurements should be made to determine the
potential of the battery when the current is flow-
ing under operating conditions. This is necessary
because the gradual increase in internal resistance
of the dry cells will lower the voltage available for
operating the selectors. (For Battery Boxes see
page 40.)

When a rectifier is used as the battery supply
with the circuit connections shown in Figure 4,
page 13, the line contacts of the No, 221JB Relay
in the No. 62C Selector Apparatus Case should be
closed permanently by short circuiting the con-
tacts, and the lead to terminal K3 of the selector
apparatus case not connected, unlesgs the rectifier
operates continuously with voltage available from
its output. If the rectifier is started from a non-
operating condition and energized only for the
duration of a selector call, the operation of the No.
221JB Relay would result in two preliminary
pulses being transmitted instead of one, the first
when No. 221JB Relay contacts are closed due to
the condensers in the selector apparatus case and
rectifier being left in a charged condition from a
previous call, and the second, when the rectifier
comes up to voltage.
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VOLTAGE-LINE SELECTOR CURVES
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

LOCAL BATTERY

The local battery at the dispatcher's station
furnishes current for operating the Nos. 61A and
221JB Relays. Dry cells or sufficient storage cells
to give a voltage of 12 or 24 volts should be used.
In no case should the voltage of this battery be
allowed to decrease by more than one-third, A
suitable rectifier may also be employed.

T

L

Muajor Units

WAY STATION BATTERY

The way station battery furnishes current for
operating the No. TCW Bell. It may consist of pri-
mary or secondary cells. The voltage of this bat-
tery should be from 3 to 5 volts. The transmitter
battery of the way station telephone sets may be
used as a common battery for the telephone trans-
mitter and for the bell of one or two selector sets.

Operation of selector circuits through
transformers and repeating coils

In many cases it is of advantage to operate train
and message circuits with No. 60 type Selectors
through transformers or repeating coils to:

{1) Obtain a low resistance in the simplex

telegraph leg;

(2) Operate two or more simplex selector

cireuits from the common battery supply;

(3) Operate one or more branch selector cir-

cuits from the main selector circuit without
any metallic connection to it;
Allow two selector cireuits to be used as
side circuits for obtaining a composite or
simplex phantom with the physical and
phantom telephone and the telegraph ecir-
cuits terminated at the same or different
points.

NO. 341A TRANSFORMER

The No. 341A Transformer has a shell type
silicon steel core clamped between angle iron
brackets which also provide a mounting for the
transformer and for the terminal connecting block.
The transformer is approximately 6” long x 5%"
wide x 53" deep, and weighs approximately 20
pounds. It has four windings brought out to sepa-
rate terminals, The primary windings (1-2 and
5-6) each have a resistance of approximately 90
ohms and the two secondary windings each have
a resistance of approximately 175 ohms. The pri-
mary windings and the secondary windings are
each balanced from a resistance, inductance and
capacity standpoint to within 200 crosstalk units

C)

TELEPHONE

2000w SET

: g2 4
TO NO. 62¢ <
S ey [ gt |
CASE o PROTECTOR

QN LINE

Fig. 28. Schematic of the Selector Circuit Operated through
No. 341A Transformer
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to permit the coil to be used on simplex tele-
phone circuits arranged for duplex telegraph with-
out interference from the telegraph on the side or
phantom telephone eircuits.

The transformer is especially designed for use
only at the dispatcher’s or sending station to trans-
mit the low-frequency (3% cycles) selector im-
pulses on long lines with a large number of selec-
tors. The impedance at 1,000 cvcles of the two
secondary windings connected in series aiding is
approximately 6,000 ohms and of the two primary
windings in series aiding is approximately 12,000
ohms. The loss of bridging the transformer on a
line as a simplex bridge is, therefore, very small.

The loss in telephone transmission due to insert-
ing a No. 341A Transformer in the center of a long
line of No. 9 B. & S. gauge non-loaded open copper
wire is approximately 5 decibels. Accordingly, this
coil is intended for use at the dispatcher’s station
where it is not required to transmit voice fre-
fquencies,

NO. 70A REPEATING COIL

The No. 70A Repeating Coil is a toroidal type
coil mounted on a wood base. The complete coil is
approximately §32” wide x 11” deep x 5" high,
and weighs approximately 26 pounds.

The coil has four windings brought out to sepa-
rate terminals. The two secondary windings (3-4
and 7-8) each have a resistance of approximately
40 ohms, and the two primary windings (1-2 and

NC.70A REPEATING COQILS

2000w r 1 ! B
TG ND. 62C ¢
SELECTOR TELEGRAPH TG LINE
APPARATUS § == AND
CASE PROTECTOR
Fig. 29. Sch tic of the Selector Circuit Operated through

Two No. 70A Repeating Coils in Series Aiding
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5-6) each have a resistance of approximately 45
ohms. The primary windings and the secondary
windings are balanced from a resistance, induc-
tance and capacity standpoint to within 200 cross-
talk units to permit the coil to be used on sim-
plex telephone circuits arranged for duplex
telegraph without interference from the telegraph.

The No. 7T0A Repeating Coil is designed for
operation at frequencies ranging from the low-
frequency selector impulses through the voice
frequency telephone band. The loss in telephone
transmission, due to inserting a No. 70A Repeat-
ing Coil between two 1,000-ohm impedance lines
of No. 9 B. & S. gauge copper non-loaded open
wire, is approximately 34 db. The impedance at
1,000 cycles of either the two primary or the two
secondary windings of the coil connected in series
aiding is approximately 8,000 ohms. The loss in
telephone transmission caused by employing it on
a line as a simplex bridge is small.

When the entire selector circuit is to be operated
through a transformer, the No. 341A Transformer
should be employed to couple the selector appa-
ratus case to the line. The connections should be
as shown in Figure 28. The telephone set should
be connected to the line side of the transformer
as indicated in Figure 28. The location of the pro-
tection as shown on this drawing should be noted.
In any case the telephone set should not be con-
nected in the primary side of the transformers
associated with the dispatcher’s selector calling
equipment. If the circuit requires the location of
the dispatcher at an intermediate point and a sim-
plex telegraph drop is necessary, two No. 341A
Transformers will be required as shown in Figure
30. In this case the transformers should be con-

2% %4
2MF:3 ZZMF(TWO 440A CONDENSERS)
Sé é?
94E
REPEATING COIL

2000¢w 2000 w

|
|
4 2 ug ngn 2 4
10 MF+IMF 10 MF+ IMF
3 | FOR EACH FOR EACH | 3
JSE SELECTOR SELECTOR JSE
N LI
NS 8 6 ONLINE ONLINE & 8 e
7 5 5 7
341 A 3414
TRANS. TRANS,
TELEGRAPH M TELEGRAPH

TO SELECTOR
APP. CASE

Fig. 30. Two No. 341A Transformers at Dispatcher’s Station
Arranged for Simplex Telegraph and Voice Frequency By-pass

nected to the east and west terminals of the
selector apparatus case. This figure shows the con-
nections of a voice frequency by-pass circuit
employing a No. 94E Repeating Coil and associated
2 mfd. condensers.

The capacity of the condenser shown at “C”,
Figure 30, should not be less than 10 mf plus 1 mf
for each selector on the circuit. A resistance of
2000 ohms, having a rating of about 125 watts,
should be connected in parallel with the con-
densers to prevent oscillatory discharges of the
condensers from interfering with the operation of
the selector.

A No. 160B Condenser, Figure 31, has been
especially designed for use for the condenser at
“C”, Figure 33.

The No. 160B Condenser is a black metal box
approximately 71%” long x 6” wide x 57 deep,
equipped with 16 No. 440F Condensers connected |
in parallel giving a normal capacity of 20 mf. As
many of these condenser units connected in
parallel should be used as required to give the
total capacity required at “C”, Figures 28, 29, 30,
33 and 34.

Fig. 31. No. 1608 Condenser

INTERMEDIATE SIMPLEX TELEGRAPH
STATION

When an intermediate simplex telegraph station
is required, the No. 70A Repeating Coil may be
connected in the line circuit as shown in Figure 32,
and the main selector line at the dispatcher’s sta-
tion should be operated through a No. 341A Trans-
former as shown in Figure 28. If the voltage at the
intermediate point exceeds 220 volts, two or more
70A Repeating Coils should be used.

BRANCH LINE

When a branch circuit is required without any
metallic connection to the main line and when the
main line is not operated through a transformer,
it should be connected as shown in Figure 33. The
capacity of the condenser at “C” should be not
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Maior Units

NO. 70 A REPEATING COIL

A % E:’l TELEGRAPH L TO LINE
Fig. 32. lntermediate Simplex Telegraph Station II?'E'}EIQTEI:ON TELEGRAPH e 2ND SEGTION

S T

NU TOA REPEATING COIL

MAIN {10,000 E MAIN
Fig. 33, Branch line Operated through Repeating Coil LINE .D BRANBH LINE
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Fig. 34. Composits Phantom Circuit
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less than 10 mf plus 1 mf for each selector on the
branch line. It should be noted that for a branch
line, the condenser is shunted by a 10,000 ochm
resistance instead of the 2000 ohm resistance used
at the dispatcher station. When the main line is
operated through a transformer as shown in Fig-
ure 29, the primary of the T0A Repeating Coil
should be connected directly to the main line
without any condensers or resistances in series.

If the selector voltage at the branch point ex-
ceeds 220 volts, two or more T0A Repeating Coils
should be used.

SIMPLEX BRIDGE

For a simplex bridge at the far end of a train or
message line operated through a transformer, a
No. 7T0A Repeating Coil should be connected as
shown at the far end of each side circuit. Note
composite phantom circuit, Figure 34.

When the selector circuit is not operated
through a transformer at the dispatcher’s station,
a 1000 to 2000 ohm resistance should be connected
between each side of the simplex coil and the line
wires at both the near and far end of the line. The
wattage rating of this resistance will depend upon
the selector voltage employed.

COMPOSITE PHANTOM

A general arrangement for using a train and
message line for side circuits of a composite
phantom, to give two simplex telegraph circuits
and a through telephone circuit in addition to the
two selector circuits is shown in Figure 34.

Fig. 35. No. 60B Test Set

TCl Library-

No. 60B test set

The No. 60B Test Set, Figure 35 is a small
portable set suitable for testing selectors or selec-
tor sets for their electrical operation. The set con-
sists of a relay for reversing the current through
the selector, a potentiometer for varying the cur-
rent through the selector, three small keys to give
test conditions, a meter and a condenser, all
mounted on a removable panel in a black finished
sheet steel box 8%” long, T¥"” wide, and 534"
deep. The box is equipped with a carrying handle.

It contains a fibre panel on which are mounted
the following:

1 Weston No. 506 Milliammeter.

1 Polynet Type VC 1946 Wire Wound Volume
Control.

3 No. 92 type Keys.

1 No. R323 Relay.

1 No. 440F Condenser.

8 Terminal Punchings.

The panel is arranged to mount a No. 60 type
Selector Key for operating the selector under test
and there is space in the bottom of the box for
mounting three No. 768 Eveready batteries to be
connected in series and to the Bl and B2 ter-
minals. These batteries must be ordered sepa-
rately. The complete set including batteries weighs
14 pounds.

The schematic circuit of the No. 60B Test Set
is shown in Figure 36.

Other test sets for various purposes can be
furnished, depending upon the requirements; see
page 155.
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Fig. 36. Schematic of No. 60B Test Set
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Wesflern Electric

Arms, transmitter

The Nos. 1248D and 1348D Transmitter Arms
are intended for use at way stations and consist
of assemblies including transmitters, receivers
and cords, mounted on the No. 48D Transmitter
Arm. The No. 48D Transmitter Arm is a folding
gate type arm arranged for use with the Nos. 2A,
2B and 2C Transmitter Arm Brackets.

The No. 1248D Transmitter Arm is equipped
with the No. 716C Receiver including the No.
HA4 Receiver Unit having an impedance of 2000
ohms at 800 cycles and a d-c¢ resistance of 275
ohms. This transmitter arm is intended for use

No. 1248 Type Transmitter Arm
Mounted on Ne. 2C Transmitter Arm Bracket

with the 295 type Subscriber Sets and in combina-
tion with either the Nos. 2A, 2B or 2C Transmitter
Arm Bracket, replaces the Nos. 1048DA, DB or
DC Transmitter Arms. The transmitter arm brack-
ets must be ordered separately.

The No. 1348D Transmitter Arm is equipped
with the No. 716B Receiver including the No.
HAZ2 Receiver Unit having an impedance of 257
ohms at 800 cycles and a d-c resistance of 57 ohms.
This transmitter arm is intended for use with the
No. 501 type Subscriber Sets and in combination
with the Nos. 24, 2B or 2C Transmitter Arm
Brackets, replaces the Nos. 1148DA, DB or DC
Transmitter Arms. The transmitter arm brackets
must be ordered separately, see page 40.

s

| Tic
CORDS

R

FO—

e

P 98209
ASSEM.

(~— P 98232 ASSEM. | —R2FA CORD

P 98208 ASSEM.

i_?:- =

WHITE

GREEN

RED
GREEN

D3IAS OR
D3AK CORD
YELLOW

Wiring Diagram Nos. 1248D and 1348D Transmitter Arms

Tr. Arms Rec. Head Band Rec. Cord Trans.
No. No.

Code No. No. No.
1248D 716C 3B R2FA 635B
1348D 716B 3B R2FA 635B

1248D AND 1348D TRANSMITTER ARMS

Trans. Cord  Trans. Arm Cord
No.

No. Used With
2-TIiC D3AS No. 295 type Sub. Set
2-T1C D3AS No. 501 type Sub. Set
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS @

Components and Accessories

Bells

NO. 7 TYPE—A-C OR D-C OPERATION

The No. 7 type Bell consists essentially of iwo
coils connected in series on a reed mounted arma-
ture and a clapper provided with a circuit inter-
rupting member, and having a separate cantilever
type retractile spring and three serew terminals.
These are all mounted on a black finished base
and enclosed by a black finished metal cover
fastened to the base by spring clips. The base is
provided with two holes for mounting purposes
and has a projection on which a No. 26A 3-inch
black finished gong is mounted.

Connections for either a-c or d-c operation
should be made at the terminals marked “C” and
“D”, These bells are equipped with heavy silver
contacts.

'
-

TERMINALS

Operating Voltage Operating Voltage
Total Approx. D-C 60 Cycles A-C
Bell Resistance -

Cade No. Ohms Min. Max. Min. Max.
TAW 247.8 14 40 25 50
TCW 2.6 2 5 4 9
TDW 15.8 3 10 6 18
TEW 105 10 20 18 30
TFW 682 24 60 35 60

Blocks, connecting

No. 42A-9 :
Cover off No. 42A-9

No. 44A

No. 30A
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Blocks, connecfing {continued)

Size of Base (Inches) "
Connect. 81,  No. of . . Matericl
Cods No.  Connectors Description Length Width  Thickness {Base)

8A ] One screw and cord tip ferminal on each
connector, . 5 1 5y Ehonized wood

11A
(a) 11B
(b 11C

Opposite terminals are electrically con-

Two screw terminals on each connector,
1 14 T Composition

FACI WL o]

nected.

Has 3 slots in under-side of base. Op-
posite terminals are electrically con-
nected. Replace Nos. 12C and D, re-
spectively.

12K 3

Composition

-
;w

J’I‘wa screw terminals on each connector}

Adapted to mount on mounting plates of
No. 823 or similar type and arranged to
engage with the guide posts of the asso- n 3 2

18A 15 9 ciated relay and hold the relay in posi- 24 2o 138
tion by spring tension. For use with
209A and 209FA Relays.

188 8 Same as 18A. except for use with No. 215A

and 209FB Relays. 2 2 188

18F 10 Same as 18A except for use with No. 228A
and 228B Relays. 241 2+ 18

Consists of a retaining spring for holding
a No. 34 type dial mounting and a ter-
minal strip having 5 terminals for mak-
258B 5 ing contact with transfer springs on the | 3V 34 T
dial mounting. Provided with mounting
screws. Part of the Nos. 6000D, E, F,
G, H and J Dial Mountings.

Provided with two mteal sleeves arranged
at one end to be attached to a No. L4G,
14T or L4AP Cord, and at the other end
to connect to two No. 28 Cord Tips by

29A 2 < means of plug connections. For use on 1 3

No. L4AG, LAT or L4AP Cords to permit

a chief operator to plug in with a super-

visor by the use of a receiver and a No.

R2DM Cord.

(==
e

Composition

30A 12 [Binding posts have lock nuts, with posts) 4ds 1% 1

308 29 spun over to prevent loss of lock nuts. 155 1% 14 Composition

Intended for use with No. 102 type i
(d) 30C 32 . PR it i 10x 114 1y Composition

Adapters in No. “GA”, “GB” and “GC L
(e) 30D 52 type Cable Terminal Boxes. 164 172 A Composition

Composition

T

Each connector has one lock nut binding)
gig ég post and one soldering terminal, brought ;2 %}2
out on the side. Intended for use with »
(d) 31C 32 N d . AN Tl 104 1Y
(e) 31D 59 o, 1‘(‘]2 t_'g’peA apters in No. .GA ¥ GB 161 11/2
L and “GC” type Cable Terminal Boxes.

Composition
Composition
Composition
Composition

F

For grouping together the cord circuits of
adjacent positions in No. 511 PBX
Switchboard. Consists of a “Bl” type

35A 16 . Key Base and mounting stud assembly.

Arranged for mounting in a universal

type keyshelf with “B” type keys and

“B” type key spaces. Consists of 8 pairs

of terminals.

45 1

Y
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No. of
Cannectors

]
1

Connect. BI,

Cods Na. Description

42A-4
metal cover. Color, ivory.
42A-9

Same as 42A-4 except color, brown.

B

Material
{Bose)

Components and Accessories

Size of Bose (Inches)
Length Width Thickness

For use with combined handset mountings’
for fastening the handset mounting cord
and the inside wire. Has a removable

11 1i: i3 Plastic

11 112 35 Plastic

tions having special wiring plans and

44A

for other installations needing more

3% 144 & Plastic

No. 42 type above. Arranged for No.

101 type Covers.

1044A-4 10

101A-4 Cover. Color, ivory.

1044A-9 10

JFor use with telephone sets in installa-)
10
1

terminals than the four available in the J

Same as No. 44A except includes a No.

Plastic

Same as No. 1044A-4 except equipped
with No. 101A-9 Cover. Color, brown.

Plastic

(a) The No. 11B consists of a No. 11A equipped with a black finished metal cover.
(b) The No. 11C is the same as No. 11B except that the under-surface of the top of the cover is provided with an jnsulat-

ing strip to protect the terminals from short circuits.

{e) The No. 12F consists ol a No. 12E equipped with a black finished metal cover,

(d) Used with No. 15H Fanning Strip.
(e} Used with No. 156B Fanning Strip.

Blocks, protector

The following Protector Blocks are made to
rigid specifications and when used together with-
out a separator (protector mica), form an open
space cut-out which will afford the highest grade
of protection against high potentials due to light-
ning. They thus provide better telephone service
with fewer interruptions of operation and reduce
maintenance costs.

The No. 26 Protector Block is a solid piece of
hard non-dusting carbon. The face of the block is
especially ground to present a smooth surface.
The No. 26 Protector Block is mounted on the
ground side of the protector mounting.

The No. 27 Protector Block consists of a porce-
lain frame with a countersunk hard carbon plug
which is fastened in place with low temperature
fusing eement. The surface of the frame which
bears against the No. 26 Block, when assembled
in a mounting, is finished by grinding. The air
gap between the carbon insert in the No. 27 Block
and the face of the No. 26 Block is held to close
limits by this grinding process and the consistent
operation of the cut-outs at the proper voltage is
thereby insured.

Ordinary lightning discharges will cause an arc
across the air gap between the carbon blacks but
will not heat them sufficiently to melt the cement
used for holding the carbon plug in place, A cross
with an electric light or power line, however, will
cause a discharge or repeated discharges of such

39

duration that the heating of the carbon insert of
the No, 27 Blocks will melt the cement holding it
in place and allow the mounting spring to push it
into direct contact with the No. 26 Block, thus
permanently grounding the line,

The Nos. 26 and 27 Protector Blocks are inter-
changeable with the old combinations of Nos. 1
and 2 Protector Blocks and No, 3 Protector Mica
both at subscribers’ stations and ceniral offices,
and are therefore available for improving protec-
tive equipment already in service. This practice
will result in fewer visits of the trouble man. All
orders for replacements of Nos. 1 and 2 Protector
Blocks and No. 3 Protector Micas should specify
the Nos. 26 and 27 Protector Blocks; no separator
(protector mica) is needed for these protector
blocks. )

The Nos. 28 and 29 Protector Blocks are similar
in construction to the Nos. 26 and 27 except that
they are arranged for use in central office protec-
tors with 3 inch centers instead of 14 inch.

In addition to the above replacements, tests on
cable protection have shown that Nos. 26 and 30
Protector Blocks require less attention and re-
placement due to grounded blocks than the Nos.
19 and 20 Blocks with the regulation .010-inch
mica separators; therefore, the Nos. 26 and 30
Protector Blocks can be used advantageously
wherever metal (Nos. 19 and 20) blocks were
formerly used.
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Blocks, protector (continued)

Pr. Bl

Code No, Description Color
26 Carbon block
27 Porcelain frame with carbon insert White
28 Carbon block
29 Porcelain frame with carbon insert White
30 Porcelain frame with carbon insert Blue

Used with Protectors

Nos. 12AP, 58AP, 60AP, T6AP, 98A, 98B, 1079AP,
1268A and 1269A. No. 83A Protector Mount-

ing.

Same as No. 26, except No. 83A Protector
Mounting.

With No. 29 Protector Blocks.

In central office protectors on 28" centers.

No. 98B and No, 83A Protector Mounting.

No. 26
Protector Block

» Vi i

* e -
s AT e j‘-_ k.

No. 27
Protector Block

Nos. 26 and 27
Protector Blocks

Boxes, battery

No. 1A Battery Box

Batt_ Box

Code No. Dry Cell Capacity Dimensions, Inches
1A 3 No. 6 Cells 3y x ThE x O
2A 4 No. 6 Cells 337 x T3k x 1212
2B 9 No. 6 Cells 583 x T9% x 144%

The Nos. 1 and 2 type Battery Boxes provide a
neat and convenient means of mounting dry cells
and protecting them from injury. These boxes are
made of sheet metal with black finish. The No. 1A
Battery Box is furnished with a lining of insulat-
ing paint and the Nos. 2A and 2B Battery Boxes
are furnished with a lining of insulating material.
Pear shaped mounting slots in the back of the
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boxes provide an easy means of mounting on ver-
tical surfaces and in such a way that they are
readily removable. This feature permits of their
being located at the sides or under desks and in
other places where they will be out of the way
yet adjacent to the telephone or other apparatus
to which they are connected and accessible for
maintenance purposes.

Brackets, transmitter arm
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

2C Transmitter Arm Brocket

The No. 2A Transmitter Arm Bracket mounts
on the side of a desk and consists of an iron base
equipped with a steel rod about which the arm
rotates. The transmitter arm may be rotated 360°.

The No. 2B Transmitter Arm Brackte mounts
on the side of a desk or on the wall and is similar
to the No. 2A Transmitter Arm Bracket except
that it is equipped with a collar assembled on the
rod for the purpose of stopping the rotation of the
transmitter arm at any one of four predetermined
positions, 90° apart.

The No. 2C Transmitter Arm Bracket mounts
on the top of a desk and provides for 360° rotation
of the transmitter arm.

Breaker, circuit

The No. 2B Circuit Breaker used in the dis-
patcher’s selective calling equipment is to open
the main current supply lead if an excessive
amount of current flows from the main battery,
such as is caused by a short on the line or in any
part of the sending circuit. The resistance of the

41

Replacement Parts for No. 2B Circuit Breaker

Components and Accessories

Letter Subject 2B Circvit Breaker
A Sub-base P-95346
B Base P-227865
C Binding Post P-229128
D Screw P-228895
E Trunnion Screw P-95320
F Helical Spring P-95336
G Screw P-95337
H Pivot Screw P-95335
I Trunnion Bracket P-95334
J Handle P-132717

* lf P-227867
P-95338
K g | P-95339
| P-95340
L Adjusting Screw P-95321
M Adjusting Nut P-95322

*

N Armature {g:gggg?
(o] Coil P-95316
P Adjusting Bracket P-95330
Q Adjusting Nut P-95333
R Tension Bracket P-95331
S Bracket Screw P-95332

T Alarm Stud P-227868

Spring Pileup

Screw P-139931

Insulator P-133451

Clamping Plate P-107040
Bushing P-13549

Upper Contact Spring P-166669

Lower Contact Spring P-148240

* To be assembled.

circuit breaker is 2 ohms and it is normally ad-
justed to operate on 0.6 ampere and to non-operate
on 0.4 ampere. These values can be increased or
decreased by adjusting the air gap between the
armature and the magnet by means of a knurled
nut at the extreme end of the magnet. The circuit
breaker when operated closes a local contact

c c
No. 2B Circuit Breaker
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Breaker, circuit (continuved)

C1-C2. Any local alarm circuit can be connected Ly
as desired to terminals C1-C2. —— 1

It consists of a ¢coil, armature and circuit breaker ——_|
arm mounted on a black phenol fibre base, the
overall dimensions being approximately 334" x 6/,
and extending out from the wall approximately 47,
when the arm is in the open or operating position,
The best setting for the circuit breaker will depend
somewhat on the local conditions for each instal-
lation.

The No. 2B Circuit Breaker is similar to the
No. 2A Circuit Breaker formerly furnished except
that it has a black phenol fibre base instead of a
slate base, coin silver contacts instead of platinum
contacts, and is equipped with alarm contacts.

1006-A

|
I
|
I
I
|
!
I
|
|
|
I

No. 1006A Push Button

Button, push

No. 1002A Push Button No. 1013A Push Button

L
i

1003-a

No. 1003A Push Bution No. T1014A Push Button
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Button, push (continued)

Components and Accessories

Buttons Furnished for
Woodwork Thickness

3% 1 or % inch as specified.

3, 35 % or % inch as speci-
fied.

i3, 15 or % inch as specified.
1% inch.

3% inch.

Principal Use

Used in magneto telephones
for central office signaling.
Nos. 1293AD, AE, AEK, AL,
131TW, AD, AE, AW and
1336F Telephone Sets.
No. 1317BA Telephone Set
No. 1317BU, DU, CW, CY,
D-175004 and D-175005
Telephone Sets.

No. 501A, E and D-175002
Subsecriber Sets.

Push

Button

Coade No. Spring Combination

1002A Five springs arranged for one break
two make contacts.

1003A Breaks one and makes two contacts.

1006 A Breaks one and makes one contact.

1013A One break before make and one
break before two make contacts
are operated.

1014A One set of break before make-make
contacts and one set of break
before make contacts.

Buzzers

BUZZERS FOR ALTERNATING CURRENT

‘_‘J‘
Na. 4C, Cover Removed

No. 5A Buzzer

Burrer
Code No.

4B

4C

5A

Resistance
Ohms Type
1200 Not Polarized
1200 Not Polarized
2150 Polarized 2 x 238 x 1%

38 x 2% x 2V

Dimensions, Inches

3t x 18 x 2%

Principal Use

P.B.X. Switchboards. Operates on a-c ringing

current of 1624 cycles.

P.B.X. Switchboards. Operates on a-c ringing

current of 1624 cycles, also on 24 volts d-c.
Has a dustproof cover.

Operates on 90 volts. 375B Subscriber Set.

NO. 7 TYPE BUZZER

No. 7 Type, Open View

No. 7 Type, Closed View
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Western Electric

Buzzers (continuved)

The No. 7 type Buzzers are equipped with silver
contacts and reed mounted armature with a flat
retractile spring and stop. Black finished.

They are intended for either d-¢ or 50-60 cycle
a-c operation. For a-c operation connections are
made directly to the coils eliminating the make
and break contact and thus the need for contact
maintenance. Will normally operate without re-
adjustment on the voltage ranges listed below.
The minimum effective resistance to d-c¢ or im-
pedance to 60 cycle a-c of these buzzers should
be assumed to be approximately 3 times the nomi-
nal d-c resistance.

Operating Voltage Opereting Voltage

"t Rewmeme B 0 "0 Cyeles e
No. Ohms Min. Max. Min. Max.
TAW 270.0 14 40 15 21
TBW 10.5 2 6 4 9
TCW 2.6 2 8 3 8
TDW 15.8 4 15 4 15
TEW 105.0 10 20 10 20
TFW 682.0 20 60 20 60

Dimensions overall, 244” x 1§3” x 114",

Cable

The Western Electric Company manufactures a
wide variety of Lead Covered Telephone Cables
to meet the requirements imposed by the many
ways in which it is used. Special cables can also
be furnished to meet the specifications prepared
by the Association of American Railroads and
various customers.

Cables are furnished with quadded or non-
quadded conductors as described below or with
a combination of quadded and non-quadded con-
ductors and with a high or low dielectric break-
down. In non-quadded cable the conductors are
insulated with either paper ribbon or paper pulp
and stranded either in units or in concentric lay-
ers. Cables are also available with protective
coverings such as tape, armored cable for under-
ground or aerial use, jute protected, corrosion pro-
tected or wire armored for submarine use,

EXCHANGE CABLE (Lead Covered)

Non-quadded paper insulated local loop or ex-
change cables having conductors twisted in pairs.
These cables are produced in 16 to 26 gauge and
in sizes from 26 pairs to 2121 pairs, depending on
the gauge of the conductor.

PAPER INSULATED TOLL AND
TOLL ENTRANCE CABLES
(Lead Covered)

These cables are paper insulated having the
conductors arranged in quads of two twisted pairs
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each and are used for connecting distant points or
to bring circuits from open wire toll lines through
cities. Toll entrance cables are suitable for bring-
ing carrier and voice telephone circuits from open
wire lines. Available in a variety of sizes and
gauges.

2121 Pair No. 26 Gauge Exchange Area Unit Type Telephone Cable

PRESSWOOD
: TAPE g
ROUND OVAL FLAT
Standard Cable Shapes
CONGUCTUES | l | I ” | CONDUCTORS
BINDER I
SERVINGS
|—— CREPE PAPER
PAPER I
TAPE |
SERVING |
| BINDER
Crept | SERVINGS
PAPER
BINDER
SERVINGS
COTTON THERMO
BRAID —— PLASTIC
PAINTED JACKET

Cable with
Treated Crepe Paper
and Cotton Braid

Type “CL” Switchboard Cable

Cable with Plastic Cover



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

TEXTILE INSULATED
TERMINATING CABLE
(Lead Covered)

Textile insulated cables are insulated with cot-
ton and acetate yarn and are used to terminate
paper insulated cables in buildings where sealed
chamber terminals are not required. Cables are
furnished in 22 gauge from 6 to 606 pairs.

SWITCHBOARD CABLE

Western Electric “CL” type switchboard cable
consists of copper conductors either tinned or
tinned and enameled with two servings of cellulose
acetate rayon yarn and one serving of cotton
coated with cellulose acetate lacquer. The core of
the cable is bound with a binder serving of cot-
ton, a serving of paper tape, a moisture resistant
treated paper tape over which is applied a close
braiding of cotton. The completed cable is painted
with a gray cable paint. Round cables are
furnished with a covering of slate colored thermo-
plastic extruded over the paper tape in place of
the treated paper and cotton braid. This cable is
available in a variety of sizes of pairs of 22 and 24
gauge conductors and quads of 22 gauge.

NO. 1450CL TYPE CABLE

This cable is recommended for use as interior
cable at way stations. It consists of tinned enam-
eled conductors covered with two reversed cellu-
lose acetate rayon yarn servings and a cotton
braid coated with cellulose acetate lacquer. The
core is bound with a cotton binder. It is then
covered with an overlapping longitudinal layer of

crepe paper and a slate colored thermoplastic
jacket.

Cable Approx. Diameter
Code No. No. of Conductors AW Gauge inches
1450CL 6 20 .28
1451CL 12 20 37
1452CL 16 20 43
1453CL 22 20 47

In view of the large number of types and sizes
of cables which can be furnished, it is not prac-
tical to list them all in this catalog. Further in-
formation may be obtained from the nearest dis-
tributor.

Coils, induction

No. 5 Induction Coil

45
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Components and Accessories

Induct. Coil _Resistance
Code No. Description Winding Ohms
5 For use in Nos. 1312 and 1314 (P-P) 0.42
Type Telephone Sets and the (S-S) 162.0

No. 311A  Subscriber Set.
Dimensions 433" x 14" x 13%".

FOURTH WINDING
THIRD WINDING - 0o

SECOND WINDING

FIRST WIND[NGM ¢

123 456
'll
43
5— -l-sl'
___ﬂ ) o 32
190 v
32 ) ()
7"
38 —1l
No. 42B Induction Coil
Induct. Coil ..’.l.ﬁ'.i'ﬂfﬁm
Code No. Description Winding Ohms
42B Same as D-159716 and replaces (1-2) 0.41
No. 42 and D-159716 Induction (2-3) 7.5
Coils. For use in Nos. 501A, B, (4-5) 310
E, F, D-175002 and D-175003 (5-6) 2900

Subscriber Sets and Nos.
1293BC, 1317BU, DU, CW, CY,
D-157004 and D-157005 Tele~
phone Sets.

The table below indicates the Way Station filter
arrangements required when sets with the No.
42B Induction Coil are bridged across a line hav-
ing a superimposed carrier system:

Carrier System Superimposed Filter
Type C No. 128A
Type C (Booth Telephones None*

used infrequently) #
Type H No. 87TA
Interchangeable Types C and H No. 87A

* For booth telephones, where one set at a time is in use
and set when idle is disconnected from the line.

THIRD WINDING

SECOND WINDING
f FIRST WINDING
]
2 1
4
& EQSJ
¥ 32y @_
IA 31!! B
' 8

No. 43 Induction Coil
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Coils, induction (continued)

Induet. Coil _Resistance e l T P
Code Mo, Description Winding Ohms
43 For use in transmitter circuit of  (1-2) 0.6
No. 502A Subscriber Set. (3-4) 18.1
(4-5) 900.0 § o FEUGTEVTIOTN——= 5
Winding Diangram, No. 77C Induction Coil
induci, Coil _ Resistonce
Code Ne. Description Winding Ohme
i 77C  The 77C Induction Coil is a (P-P1) 23
closed core local battery side (S-S1) 9.4

tone coil for use in subscriber
and telephone sets. The T7iC
Induction Coil is recommended
&z as a replacement for the Nos.

4 3 R 13, 29, 31 or 32 Induction Coils
in the following sets:
295AJ Subscriber Set 1336E Telephone Set
1330A Telephone Set 15268 Telephone Set
1330E Telephone Set 131N, P, R, 5, AH, BA,
1330F Telephone Set CG, CH, CN, CP, CR,
1331E Telephone Set and C35 Telephone Sets
1331F Telephone Set 1305AC Telephone Set
1332A Telephone Set 1017C Test Set

13328  Telephone Set 1017E Test Set

See note ** below relative to installation. For general
design and dimensions see No. 101A.

No. 44 Induction Coil

Induct. Coil Resistance G GN
Code No. Description Winding Ohms
44 For use inn receiver cireunit of  (1-2} 5.5
No. 502A Subscriber Set. {3-4) 26.0
76A Y¥or use in No. 1528A Portable (1-2) 31
Telephone Set. For general de-  (2-3) 1.6
sign and dimensions see No. (4-3) 163.0

42B.

Winding Diagram, No. 77A Induction Coil

No. 101A Induction Coil
Also General Design and Dimensions of 77A and 77C Induction Coils

Induetr. Coil Resistance
Resistamce Code No. Description Winding Ohms

Induct, Coil . et 101A For use in common battery anti- (L1-R} 220
Code No. Pescripfion Winding Ohms side tone Subscriber Sets. (GN-R) 5.0
T7A The 77A Induction Coil is a (LI-C) 143.0 (GN-C) 19.0

closed core local hattery coil (GN-R) 2.8 SLo :

for use in the No. 301A Portahle T |

Telephone Set. It is also recom- [

mended to replace the No. 28 oBL

or No. 32 Induction Coils in Lo T REBK

the following sets: ?

295AK Subscriber Set
1317TW  Telephone Set
1317AD Telephone Set
1317AE Telephone Set
1317AW Telephone Set

1336F  Telephone Set
1293AD 'Telephone Set
1293AE Telephone Set
1293AK Telephone Set
1293AL Telephone Set

See note ** helow relative te installation. For general
design and dimensions see No. 101A..
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104A Induction Coil Winding Diagram
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Coils,

Ulh\llll

L

2Yie—
No. 104A Induction Coil

Induct. Coil _ Resistance

Code No. Description Winding  Ohms

104A. The 104A Induction Coil is a (BL-SL) 2.3
closed core local battery anti- (L1-RBK) 9.4
side tone coil with choice of (RBK-C) 200.0
network resistances for the side (C-A) 300.00

tone balanecing winding. For
use in telephone set mountings
and subseriber sets in connec-
tion with local battery talking-
common battery signaling and
magneto anti-side tone service.
Used in 400K Subscriber Set.
The 104A Induction Coil is
recommended to replace the
113D Induction Coil in the
1417P Telephone Set. See

note ** relative to installation.

** The winding terminal designations of the 77A and 77C
Induction Coils are marked differently from the 13, 29,
31 and 32 Induction Coils for which the 77 type is the
recommended replacement for maintenance purposes.
The winding of the 77 type coil having the lower
resistance should be wired in the same manner as the
P-P (primary) winding of the coil they are used to
replace and the higher resistance winding, as the S-S
(secondary) winding.

For mounting information see Induction Coil Adapter
Mounting Plate.

INDUCTION COIL
ADAPTER MOUNTING PLATE

O,

P-236668 Mounting Plate

T

While the 77 and 104 type Induction Coils may
be mounted directly in most telephone and sub-
scriber sets as replacements for the older style

- - —— |3/3---—l-1

induction

47

ts and A ries

&

c L

(continued)

open core coils such as the 13, 29, 31, 32 and 113D
Induction Coils, additional mounting holes will be
required and, in some cases, minor modifications
or special brackets may be necessary. The use of
the P-236668 Mounting Plate will facilitate mount-
ing the replacement coils, wherever space is avail-
able. This mounting plate has a lug and screw for
securing the coil and holes for mounting. Addi-
tional holes, if required, may ke readily drilled in
the plate. Where the 77, 101 or 104 type Coil is
mounted directly, one ¥6 x 12" and one *8 x 35"
long R.H. wood screws, or one 34" long No. 6-32
and one %" long No. 6-32 R.H. machine screws
are required.

Coils, repeating

No. 67E Repeating Coil

No. 70A Repeating Coil

The 67E is a toroidal type ring-through phantom
terminating coil in a steel case for relay rack
mounting.

The 70A is a large toroidal type coil in a steel
case mounted on a wooden base. It is intended
for transmitting selector pulses as well as voice,
and is suitable for phantom terminating.
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Coils, repeating (confinued)

The 94E is a shell type coil in a metal case for

, panel mounting. It is intended for non-ring-
34 through and battery supply use.
I
i
1z Dimensions
i?g\ 1 Repect. of Mounting
- [y, 7 1 Coil Noa. of @esismnce, Qhms lmpsdqnm Surface,
-~ et St m - Code No. Wdgs. Primary Secondary Ratic Inches
A 67E 4 20f20 20f21 111 4fx 2&*
| T0A 4 20f 45 2 of 40 1:1 8% x 11
w0l [ [ iH——] 94F 4 20f20 20f20 1:1  1Hx 3%
R K
: IT‘ hd * The 67E Repeating Coil can be used in place of the 67C
‘T i and 77A. Repeating Coils,
i Two 67E Repeating Coils can be used in place of the T6A
Na. 94E Repeating Coil Repeating Coil.
. . & € 3% 1
Coils, retardation ° T 1 Ee—ss
o V% L [ )
L+ 3 i RanamE
° 9 ® _6-1 ,‘4 [lJJ-J—,LLIE £ kit
J o Ty
- ! 7% — s
_;-—,ZIG"— 24 THD. i
iR
q'/; '
!
No. 158A Retardation Coil
Retard
Coil
Code No, Descriptinn Use
158A Potted in a sheet steel case, arranged for stud mounting. Core and Intended for use in place of
windings are divided in two parts and the winding parts so Nos. 5AA and 77TA Re-
interconnected as to obtain two independent inductive windings tardation Coils in stud
having substantially the same electrical characteristics and very mounted d-c Telegraph
low mutual coupling. Average d-c resistance of windings (1-2) Composile Sets,
and (3-4) is 73 ohms each. Effective inductance of windings (1-2)
and (3-4) connected in parallel ranges between 1.345 and 1.535
henries.
241F A shell type with a silicon steel core potted in a rectangular metal Intended for use in Nos.
case, arranged for stud mounting. Approximate d-¢ resistance 62B and C Selector Ap-
windings (1-2) and (3-4) 24 ohms. Size approximately 4% x paratus Cases. May be
37 x 3% inches. used as a replacement for
the No. 158A Retardation
Coil in the No. 60B Selec-
tor Apparatus Case if
mounted by means of
suitable adapter brackets.
257A A toroidal type coil having a permalloy core enclosed in a metal Intended for use as a drain-
case, D-¢ resistance windings (1-2) and (3-4) are approximately age c¢oil for reducing
25 ochms each, Closest recommended mounting centers are 1347 lightning interference in
x 3", Size approximately 113" = 3% x 4&” high including the open wire carrier tele-
terminals and studs. graph systems.
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Condensers

Western Electric telephone condensers are of
the aluminum foil and paper type. The paper
dielectric, aluminum foil and the impregnating
compound are prepared under rigid specifications,
and their high and uniform quality contributes
materially to the excellence of the product ob-
tained. These condensers include the following
features:

1. High Insulation Resistance: The aluminum
foil and paper units are very well dried and
impregnated with a high grade wax com-
pound, and the can in which the units are
assembled is entirely filled with waterproof-
ing compound and sealed, thus effectively
preventing the entrance of moisture.

2. High Dieleciric Strength: Each individual
condenser is tested to the voltage given in
the tables.

3. Durable Terminals: Bending and heating of
the terminals, such as may occur in install-
ing and wiring, will not loosen them or the
connections between the terminals and the
connecting strips which make contact with
the {foil electrodes.

NO. 187 TYPE CONDENSER

The No. 187 type Condensers consist of ten
small paper units potted in a metal can having a
metal cover. One side of each unit is connected to
a common termnial, the other side being connected
to one of ten terminals.

These condensers are arranged to mount on
134 inch horizontal and 1% inch vertical centers
and are furnished with two nuts and washers for
mounting. They are tested on 1000 volts a-c and

COMMON
TERMINAL

- AN [“ls"leﬂ

=
4!,
3*%.4

HW‘ITTFHT}_‘ ]

s [

TRERIN

TRV

{ Ko 5k
2

5," .T
16

Na. 187 Type Condenser

COVER REMOVED
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Compenents and Accessories

are suitable for use on continuously applied poten-
tials not exceeding 300 volts d-¢ or a-c (60 cycles
or less) and at operating temperatures not exceed-
ing 120° F.

Con- _ Lapaxity of Units in M.F.
denser Capacity Term. Marked on
Code Mo,  Obtainoble Na. Max. Condenser Min.
0 to .346 MF 1 00266 402 00133
*187A  to within 2 00266 002 00133
00123 MF 3 0648 004 0032
4 00684 007 0056
5 0141 012 0084
6 0235 020 0165
7 0400 034 0280
8 0882 058 0478
9 115 100 085
10 200 174 148
0 to 069 MF 1 00133 001 00066
1878 to within 2 00133 001 00066
00066 MF 3 00256 002 00133
4 00266 002 00133
b 0048 L04 0032
6 0048 004 0032
7 0096 .008 0064
8 0096 008 0064,
9 0240 020 0168
16 0412 035 0288
0 to 00584 MF 1 000166 00612 000084
7187C to within 2 000166 00012 000084
000084 MF 3 00033 00025 000166
4 00033 00025 000166
5 00066 0005 00033
6 00066 0005 00033
7 00133 001 00066
8 00133 001 00066
9 00266 002 00133
10 004 003 002

* Together with No. 25A Bracket replaces Nos. 57TAK and
57TE on equipments arranged for lug mounting.

T Together with Ne. 25B Bracket replaces No. 134A on
equipments arranged for lug mounting.

NO. 194 TYPE CONDENSER

ey
4- j 3
L—;"/FG—J
AEGEE T :
21"
et
“ I
2% 4 hp
a%
MTG.
CTRS,
e J.
T 5,
No. 194 Type Condenser
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Condensers (continued}

The No. 194 type Condenser is a paper insulated
condenser tested on 500 volts d-c. Suitable for use
on continuously applied potentials not exceeding
value specified in table, either d-c or a-c (60 cycles
or less) and at operating temperatures not exceed-

ing 120° F.

_ {*) Stamped Max.

Condenser Capocity (MF.) 7 ol Qperofing

Cade No. max.  Min. A 8 Voltage

o 5 WL ;o

194B "a_zggs 260 27 %gg%

wwe G5 M L D
woms if 3T 5B
) @198 45 G 2
() (&) () DB (85 A 5~ Rt

(*) Values stamped at “A"” are measured between ter-
minals 1 and 2 and values stamped at “B” are
measured hetween terminals 3 and 4.

(t) 130 volts d-c or 100 volts effective a-c.

(a) Same as No. 194A except equipped with flexible leads.

(b} Tested at 300 wvalts d-¢ bhetween terminals of the
2 M.F. unit.

(¢) Stamped with marking “L” on end opposite terminal
and for identification purposes.

(d) Same as No. 194BB except equipped with flexible

leads.
NO. 195 TYPE CONDENSER
—
127 CORD TIP
s %f
3% YELLOW ,ilfT SLATE 5Y%
RED 5l 1 BLACK10Y,

e

No. 195A, also general design and dimensions
of Mo. 195 type Condensers

127 CORD TiP
RED BLACK
P @a\a@n
gé L,5|,4 n'/qJ
p No, 195C
SLATE a"
e BLACKID Y, 87 CORD TiP
o & . a
27\ s ATE RED S Y,
No. 1958

A
o

No. 195D

TCl Library- http://ww.tel ephonecol | ectors.info/

50

The No. 195 type Condenser is a paper con-
denser potted in wax in lead cans and designed
for use in combined telephone sets.

Condenser Lopacity (MF.)  Test Voltuge
Code No. Max. Min. iD-¢} Between Leads
195A (a}25 2.0 300 Red and Black
(b)063 05 500 Yellow and Slate
(c}195B (a)2.5 2.0 360 Red and Black
(b)0.63 05 500 Yellow and Slate
195C (a}2.5 20 300 Red and Black
1951 (a)25 20 300 Red and Black
(b)0.63 05 500 Yellow and Slate

{a) Suitable for use on continuously applied potentials
not exceeding 130 valts d-c or 100 volts a-c (60 eycles
or less) and at operating temperatures not exceeding
120° F.

{b) Suitable for use on continuously applied potentials
not exceeding 200 volts d-c or 180 volts a-c (60 cycles
or less) and at operating temperatures not exceeding
120° F.

{¢) The can on the 195B Condenser is provided with an
insulating coating and the slate-red lead is connected
to the can.

NO. 198 TYPE CONDENSER

b g

BLACK LEADS
2 LONG

I

3 \ J

No. 198A Condenser

The No. 198A Condenser is a paper condenser
potted in wax in an aluminum can and tested on
500 volts d-c.

Min.
0.500

Capacity M.F,

Max.

Use
0.625 In the No. 592AW Subscriber Set

The No. 198B Condenser is a wound paper
condenser potted in a metal can and tested on
500 volts d-c. .

Maox.
0.625

Capacity M.F.

iUse
In the 531 Type Subseriber Set

Min.
0.500
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Components and Atcessories

NO. 226A CONDENSER NO. 437 TYPE CONDENSER

NO. 437-449 TYPE CONDENSERS

As this information is being printed, the production of paper condensers is
in the process of changing to make use of extruded aluminum cans with a
corresponding change in codes. These condensers are described under Code
Nos. 437, 439, 440, 441, 442, 447 and 449 types. The transition period may extend
over several months during which time all condensers in this series may not
be available. When orders are received for condensers which are not yet
available, the Western Electric Co. will request permission to furnish con-
densers of the Nos. 137, 138, 139, 140, 141, 142, 147 and 149 type having
corresponding elecirical and mechanical characteristics.
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NO. 226A CONDENSER
] 1

e
Na. 226A Condenser
The No. 226A Condenser is a hermetically
sealed paper condenser tested on 2000 volts d-e

with working voltage rating of 600 volts d-c up to
temperature of 150° F.

Capocity M.F,
Max. M.
115 .80

Clozest recommended mounting centers are
1-9/16 inches by 1-23/32 inches.

NO. 267A CONDENSER

5

0O e O |
¢ o @
Q @ ) 47’641

o
84"

l+|3/4" e T
e 2|3/;2
No. 267A Condenser

The No. 267A Condenser is a hermetically
sealed paper condenser tested on 1800 volts d-c
with working voltage rating of 600 volts d-c up to
temperature of 150° F,

Capavity M.F.
Max. Min,
2.87 213

Closest recommended mounting centers are
1-17/32 inches by 2-15/32 inches.
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Components and Accessaries

NO. 437 TYPE CONDENSER

“3/32 ¥
t3/64 ot "
T L
ase, ([

R

=»
-

A B
— FlG.2
Nao. 437 type Condenser

The No. 437 type Condensers are paper con-
densers potted in aluminum cans and tested on
500 volts d-c. Arranged to mount on 1% in. x 1%
In. mounting centers. Suitable for use on continu-
ously applied potentials not exceeding 200 volts
d-c or 180 volts a-c (60 cycles or less) and at
operating temperatures not exceeding 120° F.
Require No. 24 type Brackets when mounted in
place of No. 57 or similar type Condensers. One
mounting stud is connected electrically to the can.

(c) Capucity (M.F.)
Between Terminals

Condenser —— b
Code No. Fig. No. Mux. Min. Maox. Min.  Replaces
43TA 1 5.00 4.00 —- — 13TA
{a}437B 2 5.00 4.00 .03 02 137B
(a)437C 2 2.50 2.00 250 200 137C
(a)437D 2 5.00 4,00 06 0e 137D
(L) (a)437E 2 2.50 2.00 2.50 200 137E
43TQA 1 4.36 4,28 — - 13TQA
(a)437QB 2 4.36 4.28 03 02 13798

(a) Consists of two separate condensers insulated but not
shielded from each other. These condensers should
not he used bridged off or across two separate trans-
misston circuits and should not be used in the same
cireuit where the effect of the capacity between the
separate units will be detrimental to transmission.

Same as No. 437C except that the two units are
matched so that they do not differ by more than
0.11 M.F.

Minimum ecapacity values, unless otherwise noted, are
stamped on the end of the can. Terminal letters are
also stamped on the end of cans of condensers having
three or more terminals.

(b

—r

~

{e
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Condensers {continved)

439 TYPE CONDENSER

|'3/ ‘*|<7'3/64
ERDE

NO.

B
FIG.1

o j Yoc b
T Y32
¥
7“
3

4%

No. 439 type Condenser

The No. 439 type Condensers are paper con-
densers potted in aluminum cans and tested on
500 volis d-c. Arranged to mount on % in. x 134
in. mounting centers. Suitable for use on continu-
ously applied potentials not exceeding 200 volts
d-c or 180 volts a-¢ (60 cycles or less) and at
operating temperatures not exceeding 120°F. Re-
quire No. 24 type Brackets when mounted in place
of No, 57 or similar type Condensers. One mount-
ing stud is connected elecirically to the can.

{c) Capacity (M._F.)
Befween Terminals

Condenser (A-B) {€-)
Code No, Fig- No. Max. Min, Max. Min. Replaces
439A 1 2.50 2.00 e — 13%A
(a)4398 2 250 2.00 03 02 139B
(a)439C 2 1.25 1.00 1.25 1.00 139C
(a)439D 2 2.50 2.00 kil 05 139D
(a)439E 2 1.50 1.20 1.50 1.20 139E
(b) (a)439H 2 125 1.00 1.25 1.00  138H
430QA 1 218 214 e —  139QA
439QB 1 2.16 210 — —  139QB
439QC 1 2.22 2.16 — —  139QC
439QD 1 2.24 2408 — —  13QD
439QE 1 216 204 — -—  139QE
439QF 1 2.28 216 —  139QF
(a)430QG 2 228 214 03 A2 139QG
(a)439QH 2 1.08 1.05 1.25 160 139QI

(a} Consists of two separate condensers insulated but not

shielded from each other.

These condensers should

not be used bridged off or across two separate trans-
mission cireuits and should not be used in the same
circuit where the effect of the capacity between the
separate units will be detrimental to transmission.
(h) Same as No. 439C except that the two units are
matched so that they do not differ by more than

055 MLF.
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(c) Minimum capacity values, unless otherwise noted, are
stamped on the end of the can. Terminal letters are
also stamped on the end of cans of condensers having
three or more terminals.

NOS. 440 AND 441 TYPE CONDENSERS

" "
@

‘ ;Li
2sy

4

No. 440 Type Condenser

The No. 440 type Condensers are paper con-
densers potted in aluminum ecans and tested on
1000 volts a-c. Arranged to mount on % in. x 1%
in, mounting centers. Suitable for use on continu-
ously applied potentials not exceeding 300 wvolts
d-c or 300 volts a-c (60 cycles or less) and at
operating temperatures not exceeding 120°F, Re-
quire No. 24 type Brackets when mounted in place
of No. 57 or similar type Condensers, One mount-
ing stud is connected electrically to the can.

(c) Capacity (M.F.)

End: No. Max, Min, Replaces
440A 1.25 1.00 138A
(e) 440C 62 .50 40C
440F 157 125 138B
A40QA 1.09 1.07 138QA
440QB 112 1.04 138QB
e
r “1 )
&= T @520
f '5;64 FiG.1 &
L I ——
15, L » <
] @ED
2% FIG 2
e .
)=
FIG.3

No. 441 Type Condenser
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Components and Accessories

Condensers {continved)

{c} Capacity (M.F.)
Between Termingls

Con-
denser (A-8) (C-D
Code Fig, I T
No, No, Max. Min, Max, Min.  Replaces
441A 1 1.25 1.00 — — 141A
441B 1 625 .50 — — 141B
(a) 441C 2 B25 50 625 50 41C
441D 1 .32 25 — — 141D
(a) 4418 2 32 A5 A2 25 141K
(a) 441F 2 623 A0 32 .25 141F
{a) 441G 2 16 125 N85 {g) .065 141G
(a) 441H 2 .03 02 03 02 1418
£41J 1 16 125 —_ — 141J
441K 1 135 10 —_ — 141K
441L I 085 (g) 0865 — —_ 141L
441M 1 06 (h) .04 — — 141M
441N )3 03 .02 — — 141N
441P 1 006 () 004 — -— 141P
(a) 441R 2 .013 010 013 010 141R
4415 1 1.6 1.3 - — 371A
(a) 441T 2 135 a0 135 10 141T
4410 i 04 .03 — — 141U
(f) 441W 3 — — — e 141W
441004 1 1.09 1.07 o — 141QA
441QB 1 1.08 1.06 — — 141Q8
241QC 1 1.11 1.08 — — 141QC
441QD0 1 1.12 1.04 — — 141QD
4I1QE 1 1.08 1.02 . — 141QE
441QF 1 1.14 1.08 — — 141QF
441QG 1 .545 535 — — 141QG
441QH 1 54 525 — — 141QH
441QT 1 555 4 — — 141
41QK 1 56 52 — — 141QK
4419, 1 54 51 e —_ 141QL
4419M 1 57 54 —_ — 141QM
441N 1 275 265 — - 141N
441QP 1 28 26 -— — 141QF
441QR 1 27 .25 — — 141GR
441Q5 i 29 27 — — 141Q8
19T 1 115 1035 — — 141QT
4491QU 1 11 10 — — 111QU
“U{IQW 1 12 L — —— 141QW
(a) Consists of two separate condensers insulated but not shielded
from each other. These condensers should not be used Lridged
off or across twe separale transmission circuits and shonld
not be used in the same circuit where the effect of the
capacity between the separate unifs will be detrimental to
transmission.
(¢) Minimum capacity wvalues, unless otherwise noted, are

stamped on the end of the can. Terminal letters are also
stamped on the end of cans of condensers having three or
more terminals.

(e} Intended for use as a plate blocking condenser in repeater
circuits where a high insulation resistance is reguired.

(f) Consisls of three 0.1 M.F. units having a common terminal
"C"”. Btamped C, .1, .1, .1, on wide sides of can adjacent to the
corresponding terminals.

(g} Stamped 075 M.F. on the end of can.
{h) Stamped 05 M.F. on the end of can.
{j) Stamped .005 M.F. on the end of can.

The No. 441 type Condensers are paper con-
densers potted in aluminum cans and tested on
500 volts d-~c. Arranged to mount on 1% in. x 1i%
in. mounting centers. Suitable for use on continu-
ously applied potentials not exceeding 200 volts
d-c or 180 volts a-c (60 cycles or less) and at
operating temperatures not exceeding 120°F. Re-

53

quire No. 24 type Brackets when mounted in place
of No. 57 or similar type Condensers. One mount-
ing stud is connected electrically to the can.

NO. 442 TYPE CONDENSER

No. 442 Type Condenser

The No. 442 type Condensers are paper con-
densers potted in aluminum cans and tested on
1000 volts a-c. Arranged to mount on 32 in, x 114
in. mounting centers. Suitable for use on continu-
ously applied potentials not exceeding 300 volis
d-¢c or 300 volts a-¢ (60 cycles or less) and at
operating temperatures not exceeding 120° F, Re-
quire No. 24 type Brackets when mounted in place
of No, 57 or similar type Condensers. One mount-
ing stud is connected electrically to the can,

(c) Copocily (M.F,)

dngs,-} Betwean Terminals
Code Fig. {A-B) (€-D)
Na, Ma, Max, Min, Max. Min.  Replacas
4424 1 .62 .50 — — 1408
{1428, 21V,
4428 1 32 .25 — —_— JAL, BN,
[57C and AL
442C 1 125 1 — — 142C
442D 1 06 05 — — }f %ril%D and
{a) 442E 2 03 .02 JG3 02 142E
(a) 442F 2 0065 005 0085 005 142F

(a) Consisis of two separate condensers insutated but not shielded
from each other. These condensers should not. be used bridged
off or across two separate transmission circuits and should not
be used in ithe same circuit where the effect of the copacity
between the separate units will be detrimental to transmission.

(o) Minimutn capacity values, unless otherwise noted, are
stamped on the end of the can. Terminal letlers are also
stamped on the end of cans o¢f condensers having three or
more termingals.
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Condensers (continued)

NOS. 447 AND 449 TYPE CONDENSERS

4 5,; 2

+
2=3
L—&, . FiG. |
¥iz) e ®
— 1 b W
T i
3”";5 N FiG.2 8
3’::-. [ D
=)
e I

No. 447 Type Condenser

RN

No. 449 Type Condenser

The Nos. 447 and 449 type Condensers consist
of a wound paper unit potted in a seamless ex-
truded aluminum can. The can has a knurled ridge
near the top to hold a phenol fabric terminal plate.
This plate has a small formed wire clip fastened
to it which provides means for mounting.

They are tested on 500 volts d-c, except for the
0.04 mf unit of the No. 447G and the No. 449J
which are tested at 1000 volts a-c. All except No.
449J are suitable for use on continuously applied
potentials not exceeding 200 volts d-c or 180 volts
a-c (60 cycles or less) and at operating tempera-
tures not exceeding 120° F. The No. 449J is
suitable for use on potentials not exceeding 300
volts d-c or a-c (60 cycles or less) and at operating
temperatures not exceeding 120° F,

When a 447 type Condenser must fill the space
of a 21 type in a pileup or if this 447 type is to
replace a 147 type adapted to the space of a 21
type, one P-431343 Adapter will be required for

TCl Library- http://ww.tel ephonecol | ectors.info/
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each replacing condenser. If the 447 type Con-
denser is to replace a 147 type mounted on edge
with other 147 type under a common clamp, one
P-431345 Adapter will be required for every 147
type Condenser that is to remain under the com-
mon clamp with the new condenser.

Adapters must be ordered separately.

{c) Capacity {M.F.)

dg::e-r Between Terminals
Code Fig. — - (A-5) e (c-B)
Ne, No. Max. Min.  Max., Min. Mox. Min. Replaces
[147A,
44TA 1 2.50 2.00 — —_ — — 421D,
B,
. —  — J147B an
(a)447B 2 1.25 1.00 125 1.00 #i}l?g )
— —_ an
(b)447C 2 125 100 125 1.00 FI9NE)
(p)447D 3 — — 125 1.00 62 .50 ‘B‘lﬁND nd
(a) (d)447E 2 1.25 .00 125 100 — -~ 11478
(b} {e)447F 3 —_ — 125 100 .62 .50 11470
(=)447G 2 048 {f) .032 250 2.00 e — 147E

(&) Consists of two separate condensers insulated but noti shielded
from each other,

(b} Consists of two condensers having one commeon terminal.

{e) Minimum capacity wvaloes, unless otherwise noted, are
stamped on the end of the can. Terminal letters are also
stamped on the end of cans of condensers having three or
more terminals.

(d) Same as No. 447B except equipped with 733 in. flexible leads,
having No. 127 Cord Tips, at the following terminals:
(A-RD-GN), (B-YEL) and (D-BLK).

(e) Same as No. 447D except equipped with 724 in, flexible leads,
having No. 127 Cord Pips, at the following terminals: (B-RD},
(C-YEL) ang {D-BL}.

(f) Stamnped .04 M.F. on the end of can.

When a 449 type Condenser must fill the space
of a 21 type in a pileup or if the 449 is to replace
a 149 type adapted to the space of a 21 type Con-
denser one P-431344 Adapter will be required for
each replacing condenser.

If the 449 type is to replace a 149 type mounted
on edge with other 149 type condensers under a
common clamp, one P-431345 adapter will be re-
quired for every 149 Condenser that is to remain
under the common clamp with the new condenser,

Condensar (<) Capacity (M.F.)

Code Ne. Mox. Min. Replaces
449A 1.25 1.00 149A
4498 b2 .50 1498
449C 13 10 149C
449D 80 65 149D

(t) 449E 1.25 1.00 1498
(u) 449F .80 65 149F
(w) 449G 1.25 1.00 1149A
(w) 449H 62 a0 11498
449J 05 04 149G
{(¢) Minimum capacity vahlues, unless otherwise noted, are

stamped on the end of the can. Terminal letters are

also stamped on the end of cans of condensers having

three or more terminals,

(t) Equipped with two 8 in. vellow flexible leads having

Neo. 127 Cord Tips.

{u) Eqguipped with two 5% in. flexible leads, one yellow
and one black, having No. 127 Cord Tips.

{w) Equipped with two 6 in. yellow flexible leads having
No. 127 Cord Tips.
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Condenser adapters

.
)
C ts and A ies @

P

- A Weem—. ¥
[ " Fp8 e
3% s - Ye I
o £ saw SLOT § DEEP— 32 g |
T 098 L 3" 3 3 :_im_
2 a2 I “ S [ F..
el t L i 1
«Ta ol L J|
. i+ L) L= =
f e 2 P-142061
¥y ‘ 4 X2 RHW. SCR.
! "’NI P~40%555~|
o
5
Sy “
! -—4% '%_—__-
17 r 7 ,
416 ORILL (= 31 s lis "l
A77 i
L S T ————— 'itl'w
™~e
P-127145 P-409556-1

P-127145 Galvanized iron, overall dimensions
131 ” 1/2”

P-409555 Wood, overall dimensions
417)// x 1]»1 Y74

P-409556 Wood, overall dimensions

7N 1177
4 3 lejg

Condenser brackets
NOS. 24 AND 27 TYPES

Hole
,G"CB 37 Deep \ P/.?Zﬁl 5
Z“I_Et‘j 3
3‘; J« e "

5§y 64
(-2

I
"
I76
i

No. 24 Type
|

|
G

No. 24A Type

No. 24C Type

T“
¥ 3z

No. 24D Type No. 27 Type

The No. 24 type Condenser Brackets are in-
tended to mount stud mounted condensers (3%
or less in height) in place of lug mounted con-
densers, where mounting plates are drilled for
condensers having the mounting lugs located on
the center line of the condenser or off center as
indicated below.

Two brackets are required to mount one con-

denser.

24A

24B

24C

24D

Steel aluminum ﬁnish overall dimensions
’
31]” 7”Xl ‘7”

Steel offset, aluminum finish, overall
dlmensmns x5 x 1337’ ’

Steel offset, alummum finish, overall
dimensions 31} x %" x 15"

Steel offset, aluminum finish, overall
dimensions 31} x %" x 13;’-7”

The 27 type Brackets are intended to mount
stud mounted condensers when used to replace
strap mounted condensers.

27TA

278

27C

27D
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Steel, aluminum finish, overall dimensions
1%7 x1%” x 17

Steel, aluminum finish, overall dimensions
11/ ” % 1}(;,.// <17

Steel, aluminum finish, overall dimensions
1]/211 X 3%// % 1//

Steel, aluminum finish, overall dimensions
1% x 23_7@// <17



Western Electric

Condenser straps

P43065 A straight galvanized iron strap, over-
all dimensions 41§ x 14"
P43121 A galvanized iron clamp, overall

dimensions 58" x %"

P48022 A straight galvanized iron strap for
mounting two condensers, overall
dimensions 93%" x 167

Cords

Western Electric telephone cords are the result
of more than sixty-five years experience in the
manufacture of telephone apparatus. They are of
the same high quality that has characterized all
Western Electric telephone equipment and caused
it to be recognized as standard by the leading
telephone authorities throughout the world.

CODING

So that a cord may be easily identified as to its
application in the telephone field, the following
letter-number-letter codes have been assigned,
which have the following significance.

The first character of the code, a letter, desig-
nates principle use as follows:

D—Desk Stand Cord (includes telephone set mount-
ing cords, dial cords and switch cords used be-
tween the switchhook and the base of desk
stands).

H—Handset Cords (cords connected directly to hand-
sets).

L—Qperator's Telephone Set Cord.

M-—Miscellaneous Cords, which are not classified
under the other designations.

P—Patching Cord (distinguished from switchboard
cords by being arranged for a plug at each end).

R—Receiver Cord.

S5—Switchboard Cord (distinguished from patching
cords by having one end arranged for connecting
to a switchboard).

T—Transmitter Cord.

W-—Test Cord (includes cords used with test sets and
in connection with central office testing).

The second character of the code, a number,
corresponds to the number of conductors.

The third and fourth characters of the cede, a
letter or letters, have no special significance and
are arbitrarily assigned to indicate variation in
physical structure, such as insulation, cord tips,
ete.
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In some cases where a cord is furnished in vari-
ous colors, a dash number is added to designate
the color; for example, the D3AK-9 indicates a
brown cord and D3AK-4 an ivory colored cord.

RUBBER INSULATED
TINSEL STATION CORDS

COTTON CORE THREAD

2 TINSEL RIBBONS,

COTTON CORE
THREAD

6 TINSEL THREADS, Y

COTTON BARRIER

SOLDERLESS
CORD TIP

COLORED RUBBER__ ¢
INSULATION

"8" HOOK ASSEMBLY,
STAY CORD HOOK
OR METAL BAND

MERCERIZED

Construction of Rubber Insulated Cords

Rubber insulated tinsel cords are designed for
general station use and include desk stand, hand-
set and handset mounting cords, cords for the
combined telephone sets, receiver cords and trans-
mitter cords.

These cords have tinsel conductors consisting of
six tinsel threads wound around a strong cotton
twine to form a conductor. Each of the tinsel
threads is made up of two metal ribbons wound
around a strong cotton thread. The econductors are
then covered by a knitted barrier of purified cot-
ton and insulated with non-corrosive rubber
compounds.

The conductors are distinguished by the use of
different colored rubber compounds, and double
tracer colors are indicated by the use of four longi-
tudinal ridges along the length of the conductor
of the same color as the base color of the condue-
tor. In the case of some receiver cords where the
free conductors may be exposed to perspiration,
cotton conductor braids are used over the rubber
insulation.

In general the conductors are laid parallel and
covered by a mercerized cotton cord braid which,
in the case of many of the cords coded in the “D”
or “H” series, may be obtained in several different
colors other than the standard brown.
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NEOPRENE JACKETED STATION CORDS

Station cords with neoprene jackets are de-
signed for use at stations where the service con-
ditions are unusually severe from the standpoint
of mechanical abuse or where excessively severe
moisture conditions exist or exposure to chemical
fumes or solutions is to be expected. They are also
recommended for use at public coin ceollector sta-
tions, These cords employ the standard colored
rubher insulated tinsel conductors. The conductors
for use in receiver cords are twisted together, and
the spaces hetween the conductors are filled with
cotton thread. The whole is then bound with a
close binder serving (wrapping) of multiple end
cotton and covered with a tough neoprene jacket,

The conductors for use in hand set and desk
stand cords are laid parallel without either filler
threads or binder serving, and covered directly
by the neoprene jacket.

Components and Accessories

DISPATCHERS’ AND OPERATORS’
HEAD SET RECEIVER CORDS

Telephone set cords intended for use by dis-
patchers and telephone operators are composed of
the same high grade tinsel described above and
insulated with either one of the following types of
insulation, depending upon the service for which
the particular cord is designed.

1. Two braids of purified cotton.

2. Cotton barrier covered by rubber insulation
and a cotton conductor braid for use at
humid locations.

3. Thermoplastic tape covered by a mercerized
cotton conductor braid for cords intended
for the new operators’ head telephone set.

4. A single cotton braid for retractile opera-
tors’ cords.

An external braid of black or brown mercerized

cotton is applied over the insulation.

DESK STAND, HAND TELEPHONE SET AND TRANSMITTER ARM CORDS, WATER PROOF

{(Rubber Insulation)

YELLOW

i - N
™ — I
134 TORD TIP.. o % 8 %‘CORD
RED— %%_
-}

TIP

No. D3AB Cord

3 Conductors.

Brown cotton outer covering.

Used with No. 40P Transmitter Arm.
Replaces Nos. 541 and 530 Cords.

Used with Nos. 1020A3, IOEOAL, 1042AB, 1120AB,
and 1142AB Desk Stands, Nos, 1020C and 1020CC
Transmitter Arms, Bl Hand Set Mountings.

o e et — — () SFT 6Nm =~ wm
STAND END DESK END
D3AB
134 CD:P Te N 134 Corg Tip
,,,,\"j%’:\;%g s d 5 No. D3AK-9 Cord
S - ¥ Y 3 Conductors.
B T @—- =8 Brown cotton outer covering.
Gran - JA' | -Q\\At\ ;
S ST Y — \\\\‘21\ /
SET END DESK EKD
D3AK
A -
154 Sora TLp‘%%;:‘?j;" N C ’:ﬁ?"‘?ﬁ Cord Tip
P S A No. D3AL-9 Cord
Ret ——" Ryl - - ;
iy I M1 3 Conductors.
Yo ——" & [ Brown cotton outer covering.
e ey 8 FY S i
oGR8 - CISFT 6, —! Used with No. 302 type Telephone Sels.
ks

SET ENE

DESK ENGr

D3AL

* 9, 13" and 25’ cords can alse be obtained when specified.

a7
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Cords {continued)

Desk Stand, Hand Telephone Set and Transmitter Arm Cords (Continued)

134 Cord
Tip

e
e

Yetlow 1
4 . &
134 Ced Trp .;"# Green 14
E‘ 56" ) 134 Cord
¥ B
124 Cord Tip ‘
STAND END DESK £0D
D3AS Corp i
|

134 Covd Tip

TiL

No. D3AS Cord

3 Conductors.

Brown cotton outer covering.

§ Cords used with Nos, 1048, 1148, 1248 and 1348 type
Transmitter Arms.

134 CORD TIP, &, . A
[ el s
GREEN — 2% 2\__‘ v_/e 134
RED.. i CORD TIP
SEt —g
L 7% N !
YELLOW— — o i '\‘Q%
[ 1
B3 -~ FT.BIN-—— ==~
N,oE - W*) 5
HANDSET MOUNTING END DESK END

D3AY

Ne. D3AY Card

3 Conductors.

Black water-proof jacket.

Intended for use in place of D3AK type Cords where
service conditions are unusually severe.

*%, 13" and 25’ cords can also be obtained when specified.

134 CORD TIP.,
-~

S
L

RPN B
STAND [MD

BESK END

DAAE

Na. D4AE Cord

4 Conductors.

Brown cotton outer covering.

Used with Nos. 1048GA, GB, GC and GD Transmitter
Arms.

HAND SET CORDS

134 CORD ” A
TIP- w031 & _RED BLACK. 7 3
2 N2
& ‘y",/‘ o a -

WHITE ~

WHITE

2

(o} & Fi.

S

N noser corp

SET END

H3K Corp
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No. H3C-9 Cord

3 Conductors.

Brown cotton outer covering.

Used with Nos. FIAW-3, FIDW-3, F1IFW-3 Hand
Sets, Nos., 250 and 302 type Telephone Sets.

*1, 9 and 13’ can also be obtained when specified.

No. H3K Cord

3 Conductor.
Brown cotton outer covering.

Used with Nos. 1012C, 1012H Hand Sets, Nos. 1330,
1331, 1332, 1278G, 13758, 1398A Telephone Sets.
(a) ¥ cords can also be obtained when specified in the

order.



Hand Set Cords (Continued)

HANDSET END

RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS f?“\

Compenents and Accessories =

Cords (continued)

. A
Iy . No. HIP-9 Cord
. I
SO, ©. 73 3 Conductors.
%}:\ > Brown cotton outer covering.
27 B RED Used with retractile type cord for use with hand sets.
CORD T1P “WHITE T Retracted 9", usable length 4'.

HANDSET MOUNTING END

H3P TYPE

134 Carg Tp

A
e 134 Cord Tp
ey
; / No, H3T Cord
Blaskblry" ;
SEcCEE ik | e, 3 Conductors,
134 Cowi T 15" ook Assemity p—— ’ Brown cotton outer covering,
B o e 155 Used with No. F3CW-3 Hand Set, No. 301 type Tele-
134 Card Tip - e g 134 Lorg Tro phone Sets,
HAMDSET KOUNTING END HAKNSET END
H3T CorD
34 Cord Til -
' J /\ 6%"’\ 134 Cord Tip
Blacx
d No. H3U Cord
'5* Honk Assambly

Ny

3 Conductors.

ig

2= 7GRk

Stay Cord Hcth‘T Brown cotton outer covering.
g [/ Used with No. F3DW-3 Hand Set, No. 1332 type Tele~
134 Cord Tip

134 Locd Tip
Wihte |
\(/ .

HANDSET MDUNTING END

N
134 Card Tip 6-
]

.0" | phone Sets.

MANDSET END

H3U Corp

No. H3AD Cord
3 Conductors.

ig‘ oore T / Black water-proof jacket.
T .i [ Intended for use in place of H3C type Cords where
pe " ook Rusermy service conditions are unusually severe.
e T o Replaces No. H3H Cord.
24 Coid T 1’ and ¢ lengths can he obtained when specified in the
HAMDSEF MOUNTING ERD HARDSET END order.
H3AD Coro

59
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Cords (continved)

Hand 5et Cords {Continued)

134 Cerd Tin

13 Cord Tip sy 77
¥ '/\'%" < %34 Card Tip
o

s } B m fard Tip

Stay Cord Hook — A'.srmb\:jq \ c‘~

Black
7k .0 .
134 Cod Tip \/, 2
134 Cosd Tip
HANISET THD
MANOSET MOUNTING END
H4J Corp

No. H4) Cord

4 Conductors.
Black water-proof jacket.
Tsed with No. F3AW-3 Hand Set.

HANDSET END

No. H45 Cord

4 Conductors.
Brown cotton outer covering.
Replaces 502 Cord.

SET END 134 Cord Tip
H4$ Corp
134 Cord Tip . A /}\ - 134 Cord Tip
e 3
Sreen — 3N - -—— Green
o Fed

ted —

No. HAT-9 Cord
4 Conductors.

white 215" — . C:%whm 7%
TR — ’ I e Brown cotton outer covering.
sn : Used with No. FZBW-3 Hand Set.
HANLSET END HANDSET MOUNTING END
HAT TyrE
- 120 Cord Tip
‘J:B
N4 Cord Tip e w1 Craen
Green ﬁ%&'" V/ B —White No. H4U Cord

T ———77 Cod Tip
‘Red

white 134 ——5[?2

e 1 26 Cotd Tip

]
" Black

FLUG END

Bk 1% e,

HANDSET ERD

H4U

4 Conductors.

Brown cotton outer covering,
Used with No, F2AW-3 Hand Set.
Arranged for 289 type Plug,

DISPATCHERS’ AND OPERATORS’ HEAD SET CORDS

130 Cord Tip, b
Qi;, % Green 1‘131,\
—- . - m—-——(;reen
Fed® '\r 4 j«,'L v
iz 25., —Yettow
RECEWER END  |—g~ P \ 122 Cord Tip
P . 77 Cord Tip
Yellow 7% -122 Cord Tip
Blve ﬁn o oy 441, Blee
5 Red
119 Cord Tp™
TRANSMITTER END L4E PLUG END
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Neo. L4E Cord

4 Conductor.

Brown cotton outer covering.

Used with No. 528 Receiver,
No. 137 Plug.

* 6" and 10" cords can be obtained when specified in order.

No. 234 Transmitter and
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Components and Accessories

Cords fcontinved)

Dispatchers’ and Operators’ Head Set Cords {Continved)

130 Cord Tip -._\

Green
\\%
T

RECEIVER END [ € -4

St

TRANSMITTER END

130 CORD
TIPN '_/‘\

GREEN. ‘ﬁ 2
RED-~. o
é.‘a
RECEIVER END

}

YELLOW — W%

BLUE ~
119 CORD -mw5 \ e
|-

TRANSMITTER END

130 CORD
T

N
GRELN )

2
P

RED .|
\EQ% N
RECEIVER £ND

I-ﬁé‘ﬁ‘Sé

vELLOW - 1
BLUE- ",

= N
130 CORD TIP e

Z I
L—A_g.)dle

.
'1
1
i .

—— B e — — A F T el ‘REp T BLUE

I
?
b —Cer ol harr—

\l-h
Green
1!”5'1 Yellgw
122 Cord Tip
f’:". T == 77 Cord Tip

122 Cord Tip

Mo, LAF Cord

4 Conductor.

Brown eotton outer covering.

Used with No. 528 Receiver, No. 396A Transmitter
and No. 137 Plug.

Bh . , .
;: * 6 and 10" cords can be obtained when specified in order.

B

L4F FLUG FND
LGREEN
2§ L veLLow
e 8. \’/ -
(\/2 a‘/ B...120 CORD TIP No. L4P Cerd
——-—-—T77 CORD TIP
4 Conductor.

fetih. - —--—i26 CORD TIP

-—==T77 CORD TIP
e |20 CORD TIP
!

\

Brown cotton outer covering.
Used with Nos. 525, 528 or 716 Receivers, No. 234,
648B or 650 Transmitters and No. 289 type Plug.

* 6§ and 10’ cords can be obtained when specified in order.

LAP PLUG END
/GREEN
/,23)\“\ s jveeiow No. L4R Cord
(a-""::?{:‘ghlm CORD TIP
A 71 coro T 4 Conductor. )
IS — 126 CORD TIP Brown cotton outer covering.

— —— ~ 71 CORD TI&
%» 16t CORD TIP

/nm “BLuE

Used with Nos. 525, 528 or 716 Receivers, No. 396A
Transmitter and No. 289 type Plug.

T8, 10, 12 and 20" cords can also be obtained when speci-

Used with No, 148W Receiver, No. 386 Transmitter

TRANSMITTER END L4R PLUG END fied in order.
30 Lord Tip /\ ~
gé\)mg ,;ﬁ,\ )@;\ No. L4AB Cord
76 Cord % éﬁ /’/“‘%m Tip 4 Conductor.
RECENER tn ‘M\ Sean Brown cotton outer covering.
Y@y 7777777 ; B } . 2:: I,:, Water-proof with rubber insulated conductors.
118 Gord rmw,‘!‘ L} "8 Mook ﬂsa:mbryj{ o [ |\
ot A 122cm Ty
-l w0 S e ®P_ and No. 137 Plug,
119 Cad Tp—a = : Replaces No, 375 Cord.
TRANSMITTER END PLUG EHD
L4AB CoRp
N

69 Lot ‘:Q
Greea—- ¥
£ \
P P
69 Cord T\pﬂ o, \7

RECEIVER END G

e
‘Ne’l e

g " ,{f“ )22 o T
el
77 Gort T
» or \p

ég "5 Hook A bﬁﬁ

Yenow 7@59(

Diue =~
aby
112 Cord 'rp -

wiagper—"

TRANSMITTER END

77 Cord 1|p .
Zf\ s
e }% Cord Tip

L4AC CorD

FLUG ENE>

61

No. L4AAC Cord

4 Conductor.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.

Used with No. 189 Receiver, No. 386 Transmitter and
No. 137 Plug. .

Replaces No. 565 Cord.
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Western Electric

Cords {continved)

Dispatchers’ and Operators’ Head Set Cords (Continued)
N | | TR

& CLOOP EMD
/*ﬁ\ o

YELLOW
% TRANSKITTER
128 CORD TIP £ND g

$ T No. LAAF Cord

4 Conductors.

Al d-eue Brown cotton outer covering
77 CORD TIR 2 wacho 1 . - R
v ‘p2 corp TP o o CoRs T Used in plage of No. L4R Cord when a retractile cord
YELLOW N : M
PLLG END RECEVER END } B l 15 desu‘ed.

+ Retracted 3’ usable length 15

4 A3
80 CORD TIF - I

LaAF
s 138 CORD TIP
02 CorRD NIF GREEN
YELLOW= « o ﬂ e y g
GREEN -— fc.oao TP No. LAAG Cord
Tiaio:c;;;:_ s B s s = A 3 veLLow 4 Conductor. ‘
Carcoia Black cotton outer covering.
reo = - &, coro Te Used with No. 52A Head Telephone Set and No. 289
P
BLUE— AT caflo BT type Plug.
PLUG END RECEWER END TRANSMITTER E8D
L4AG
PO »{*} - — —
2-» __
REC MNo. L4AH Cord
-BLUE
oReEN> -- S p 4 Conductors.
'::;»'-OW = ~F17'cono e | 2; NELLOW Brown cotton outer covering.
R P e b CORD TIP— ¢ Bmmhgs-  B3CORD T Used with No. 52B Head Telephone Set.
CONNFCTING 27y : ke Switch end is finished for a KS8010 switch and con-
2 Bl eRtEN necting block end is finished for a No. 29A connect-
RECEVER END F.&_\. S o RED ing block.
SPECIAL CORD TP~ € y¢ é L 138 corp TIP Plug end arranged for No. 289 type Plug.
l- e A}‘Qy ~GREEN . * Retracted 3" usable length 10"

TRANSMITTER END 14
EL-LOW 7 N 138 corp TIR

L4 AH “Tawe

RECEIVER CORDS

!.25 Oord Tip,

Mo. R2H Cord

LN
N

Gepgn —————
.

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors and
cotton conductor braid.

EE

18 cas To 27T ZFsm Used with Nos. 122, 128, 146 and other types of receiv-
srans ch ers requiring No. 30 Cord Tip.
M R . ]
RZH Cop eplaces No. R2J
S = /OREEN
20 z s B No. R2BR Cord
CORDTIP ™ ' 2 Conductors.
] Brown cotton outer covering,
Jﬁg’ ﬁ% Replaces No. 391,
-8 e g *+71' 3" and 5 6" cords can be obtained when specified in
RECEIVER END DESK END the order.

R2BR

62
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS |

Comp ts and A ies =
Cords (continved}
Rece'ver Cords {Continved}
e o7 I_4__,\{/<:‘r=xEt»:r~|
j}é\ 8 \'; {.,,.I_ s, (ot -134 No. R2BS Cord
w R%Q_“P 4 B wCDRD TP 2 Conductors.
“ ' b € WHITE Brown cotton outer covering.
}g/ e D FT 6 1N i :\”szg Water-proof with rubber insulated conductors.
25y Used with Ne. 50 type Desk Stands.
RECEIVER END R2ES STAND END Replaces Nos. 542B and 5498,
i -\ o R P No. R2BT Cord

;E \/’CORD TIP

130 oé{’,\, GREEN 2 Conductors.
CORD TIF’ Brown cotton outer covering.
Used with No. 528 Receiver and No. 52AB Desk Stand
'kg = WHITE and with No. 559A Receiver on the No. 525A Sub-
—f)3FT. 6 IN #u-—-‘ 33 scriber Set.

Replaces R2AH.
RECEIVER END S5TAND END
RzZBT +2 6” cords can be obtained when specified in order.

oS "

S .

Q\:G\ DEA No. R2BU Cord

rd : A ~ L
PN / A F-GREEN 2 Conductors.
134 CORD TIP = il 134 CORD TIP Black water-proof jacket.
/ﬁj\ o -.u %%YH!TE Water-proof with rubber insulated conductors.
w33 e —(2)2FT 6IN— — ™ 33, (a) 1" 10" cords can be obtained when specified in the
order.

RECEIVER END R2BU SET END

30 Cord Tip

125 Cord Tip

No. R2BW Card

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.
Used with Desk Stands and Trangmitter Arms.
Replaces No, 408.

30 Cord Tip RCCEWER [KD SFT LMD

R2BW CoRD

134 Card Tip

™ 134 Cord Jip
S, -

e '\
(3 _,'i‘!'- %
@%\:% v e No. R2BY Cord

2 Conductors.
Brown cotton outer covering.

—.——_ Vihite - .z
134 cont i . L e, - \Q\Péﬁ'” . E‘La;f:c-:;r%c:)f \gfé‘;h rubber insulated conductors.
L— firy
RECEIVER END SET END
R2BY Corp
63
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Westersr Elecrric

Cords (continued}

Receiver Cords (Continued)

78 God Tip 30 oot T
e \e..\ T Mo. R2CB Cord
Sy b 2 Conductors.
§ Brown cotton outer covering.

#;_,59@ : g Water-proof with rubber insulated conductors.

& L R Wy ' Used with No. 515 Receiver in the No. 1017 type
T T AT A e ) :Zh-? Test Set.
RECEVER EXD R2CE & e st END" Replaces No. 572,
ORD
RED---. 7 Q)

wHITEY - No. R2CC Cord

ey
T e - BO
. &%‘ CORD TP
129 Tve-RED

CORD TIP :
— g
Q%{;—_Gnsm
B
WHITE ™
N
GREEN -~
RECEIVER ENDS SET END
R2CC

2 Conductors.

Brown cotton outer covering,

Water-proof with rubber insulated conductors and
catton conductor braid.

Used with No. 19 type Test Sets.

Arranged to connect two No. 528 Receivers in series.

Replaces No. 584,

No. R2CD Cord

Water-proof with rubber insulated conductors and

Used with No. 528 Receiver and Nos. 17D, 17E and

-—30
o Fom TR 2 Conductors.
N &_;ED Brown cotion outer covering.
— 10—
Ry .
%t{,\'\‘ wHITE cotton conductor braid.
RECEIVER END SET £END Igc Test SEtS
R2CO ;
Replaces No. 747.
29 CORD TiP|

DN
B § w—
=

l
0
i
fm— e 2FT. BIN—— —— —— e

No. R2CE Cord

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.
Used with No. 40P Transmitter Arm.

Replaces Nos. 542 and 549,
RECEIVER END STAND END
R2CE
'\'i"i'iom;'f 579 CoRD T® No. R2C1 Cord
-~ b 3"
%29 \ 5g 6% 2 Conductors.
RED~" i Brown cotton cuter covering.
eREEN - | Water-proof with rubber insulated conductors.
b \{L Used with various Desk Stands.
T e () 2FT BIN—— - — Replaces Nos. R2S, R2W and R2AB.
STANG END R2cL RECEIVER END

*3' 6" cords can also be obtained when specified in order.

64
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS @

Components and Accessories

Cords {continued}

Receiver Cords (Continued)

e

123{0%?\%
Green

30 £eord Tip

LN
20
( 6 tord Tp
L e————. |

\\,y_.l

76 Cord Tep

,

S cord TR

Lo
e | .6 |
2
£28 Gord Tip
SET END R2CP Corp

RECEWER END

No. R2CP Cord

2 Conductors.

Brown colton outer covering,

Water-proof with rubber insulated conductors.
Replaces No. 446.

131 Card Tip
-!‘%.,

/\m d Tig
3

-

B
-

5% t 26"
124 tord Tip

No. R2CS Cord

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.
Replaces No. 521,

134 Cord Tip
RECEIVER ENC DESK END
R2CS CorD
125= Card Tip
P’y W g
S //'5 / 69 Cord Tip
i ‘f/sm go No. R2CT Cord
e FE — 2 Conductors.
L—-—a' e ] Brown colton outer covering.
el 2 \ Water-proof with rubber insulated conductors.
hite 69 Cord Tio 00 Replaces No. 546.
SET IND RECEWRR END
R2CT Corb

%
128 Cord Tig h Q\
+
~3

&9 Core Tip

\ \\\3 E
k

Wit
=
Gvee-n Iﬁs Hadk Assanilly

5‘{\. /\*i-“{‘:[

126 Cord Tip 2"

STAND END

R2DF

No. R2DF Cord

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.
Replaces No. R2U.

{IFL 0N

STRAND END

R2DW

AECEIVER END

Mo, R2ZDW Cord

2 Conductors.

Brown cotton outer covering.

Water-proof with rubber insulated conductors.
Used with Nos. 144 and 706 type Receivers.
Replaces No. R2B.

+1' 3” cords can be obtained when specified in order.
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Western Electric

Cords {continuved)

Receiver Cords {Continuad)

No. R2EA Cord

B
Y f_’l 2 Conductors.
% Brown cotton outer covering.

W/@ Water-proof with rubber insulated conductors.

T G

y - & Cond Tin
125 Gerss Tip, e 2
5 /., é\“f

Ll

128 Cord r‘Pﬁ.

A vihte e

Ta
& %
) -

P

Used with No. 186 Receiver on desk stands and
transmitter arms.
Replaces No. 554.

SEVEND RECEIVER END
R2EA CoORD

134 Cord Tip

No. RZEY Cord

2 Conductors.
Brown cotton outer covering.
Water-proof with rubber insulated conductors,
wod  Replacement Cord to be ordered when a No. 706
Receiver is used in a No. 131TW, No. 1305AC or
o No. 1312A Telephone Sets.

RECEIVER ERD GESK EHD

R2EY CORD

No. R2FA Cord
i28 Cord

2 Conductors.
Brown cotton outer covering.
Water-proof with rubber insulated conductors.

Band 124 Cord Tip Replacement Cord to be ordered when a No., 716
Receiver is used in the following apparatus:

1317BU, DU, AE, AW Telephone Sets

1293RBC, AL Telephone Sets
S 1048DA, DB, DC, DD, GA, GB, GC, GD

Transmitter Arms
1148DA, DB, DC, DD Transmitter Arms

SET END RECEIVER EAD 1020E Transmilter Arm
R2FA Corp ' 1020AB, 1120AB Desk Stands

128 Cord Tip €”

TRANSMITTER CORDS

Ne. TIC Cord
e CORD TP S CORD TiF 1 Conductor. .
\ / Yellow cotton outer covering
\UIZ y e Water-proof insulation.

\ [ Used on Desk Stands, Wall Telephone Sets and
I ULt T Transmitier Arms.

*6”, 77, 8” and 1' cords can be obtained when specified
in the order.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS |

T

Companents ond Accessories

MISCELLANEQUS CORDS INCLUDING CORDS FOR USE WITH LINE POLES AND CORDS
INTENDED FOR PATCHING AND TESTING PURPOSES

@55’9 A} m—‘m
L ¥2 9 coro Tie 23 conp T |
VT riee- 4as-a37 611, e —

No. 437 Coed

1 Conductor.
Brown cotton cuter covering.

No. 525 Cord

2 Conductors.

Green glazed cotton outer covering.
Water-proof insulation.

Each end arranged for No. 347A Plug.

4", 1, 2’ and 5 cords can be ohtained when specified in
the order.

133 fierd hp " &, 133 Cord Tip
i
135 Cord ;p/ “'Jw -
i - '0
|
J‘ 0"
FLUG £8D A PLUG END “B*
525 CoRrp
133 Cosd T 3
'n/'\',,'fﬁ‘ 3
2

No. 526 Cord

2 Conductors.

Red glazed cotton outer covering.
Water-proof insulation.

Each end arranged for No. 347A Plug.

1" and 3’ cords can he obtained when specified in order.

g
FLUG EHD &° PLUG EMO @
526 CorD
133 Card n?‘"{; "/*\““—-u
Witile ﬁ?
8':::""
135 corg 1‘..; ‘\f\: Ne. 527 Cord
133 Can d‘Trp fj
2 Conductors.
b A 7w usedse  Qreen glazed cotton outer covering.
Ta": - Ay o LG £xp Arranged for three No. 347A Plugs.
5 bt T
PG ERDS 15‘:;« BAlcC
T | w gt
e ity 527 Corp
&7 Cord Bp
s
> <& / #45 Cord
Sl /} » Nc. 536 Cord
q .
! 1§ i’ % 2Conductors.
= Green glazed cotton outer covering.

w122 Lord Tip |

PLUG EXD

536 CorD

Moisture-proof insulation.
Plug end arranged for No. 347 Plug.

67

TCl Library- http://ww.tel ephonecol |l ectors.info/



Western Electric

Cords (continued)

Miscellaneous Cords (Continved)

No. 540 Cord

1 Conductor.

Brown cotton covered stranded conductor.

Intended to connect dry cells equipped with spring
or screw terminals.

KS-9208 List #5 Terminal H$-0208 List #3 Terminal

~ BOnQ"

229 Chrd Tip 129 Card Tip

SET EHD LIKE POLE END

M1AB

No. M1AB Cord

1 Conductor.

Black glazed cotton outer covering.
Water-proof rubber insulated.
Intended for use with No. 7A Line Pole.

KE-9208 List #5 Terminai
128 Cord Tig

128 Cerd Tip,

e ||

»Ls/s"l—

129 Cord Tip
K8- 9202 Lisl 45 Terminal

*’3/{!'%

178 Cord Tip

100-0°

SET END LINE POLE END

M2) COrD

No. M2l Cord

2 Conductors.

Black glazed cotton external braid.
Water-proof rubber insulated.
Intended for use with No. 3 Line Pole.

X$-0208 L5
4o
129 Cord Tip Whinping (Shellscked)
129 Cord Tip
Ks.p208 LS [ L G
[Twzov | 6n LN
SET ENO v Tere 2 LINE POLE END

M2DY & M2EA CORDS

No. M2DY and No. M2EA Cords

2 Conductors.

Black glazed cotton external braid.

Water-proof rubber insulated.

No. M2DY intended for use with No. 6B Line Pole.
No. M2EA intended for use with No. 8A Line Pole.

- -—75 Cord Tip
| P nite
L 2174 —|

PLUG END &

5 Cord Tip

PLUG END A

PiA CoORD

No. P1A Cord

1 Conductor.

Slate glazed cotton outer covering.

Water-proof rubber insulated.

Patching cord arranged for No. 116 Plug.

%1’ 4 or 6 cords can be obtained when specified in order.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Components and Accessories =

Cords (continued)

Miscelluneous Cords (Continued)

-

]\White
e

PLUG END B

PLUG END A

PIB CorD

— g (5), 135 Cord Tip

Ne. PiB Cord

1 Conductor.
Slate glazed cotton outer covering.
Water-proof rubber insulated.
Patching cord arranged for No. 47 Plug (Tip con-
nection only).
+1, 3, 4 or 6 cords can also be obtained when specified
in order.

138 Cerd Tipe, ™
B . o i
-k s -

x%/ \\ &

o, 135 Cord Tip

No. P2A Cord

2 Conductors.

Red glazed cotton outer covering.
Water-proof rubber insulated.
Patching cord arranged for No. 47 Plug,

+67, 1, 2, 4 and 6 cords can be ohtained when specified
in order.

Reg === B 1y 3F Y Rea
PLUG END FLUG END
133 Cotd Tpoa s ™ gy 1],:
x
G\\ R -

white R kY A inite

132 Cord Tip -ﬁﬂm g:jm | | %‘mmﬂéai‘?%—m Cord Tip

133 Covd Tip
=

No. P2B Cord

2 Conductors.

Green glazed cotton outer covering.

Water-proof rubber insulated.

Patching cord arranged for No. 310 Plug (Tip and

*1', 2 4' and § cords can be obtained when specified

m//;%z“ : ‘ ("} 3. - Euo: u"'j"‘-.m : )
PLUD END FLu Ring connections only).
P2B
in order.
No. P2AA Cord
/ﬂ\éi . .
* 2 Conductors.

write ! Slate glazed cotton outer covering.
120 cord Tip 5E 2B T HE e Moisture-proof.

Red

I e DR 3 —-ﬁf—-i

Patching cord arranged for two No. 241 type Plugs
(Tip connections only)}.

*1°, 2, &', 6 and 15 cords can also be obtained when speci-
fied in order.

PLUG END PLUG END
P2AA CORD
. /(\Js/ ) e ‘
133 Cord Tip @\\}-. ~‘1=\7 . o i /j@_laa g Tip
x /1,5/
Vitite .
Red — e Red
= 1
132 Cotd Tip E % 132 Cord Tip
- L
Blun — TR N pus
U b (4 B T 1"
PLUG END PLUG ERD
P3E Corp

No. PIE Cord

3 Conductors.

Slate glazed cotton outer covering.
Water-proof rubber insulated.

Patching cord arranged for No. 310 Plug.

T, 2, 3, 4, 8, 10" and 12’ slate cords and & green cords
can be obtained when specified in order.
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western Eleclric

Cords {confinved)

Misceilaneous Cords {Continuved}

133 Cord Tip

N -
A
\

135 Cond Tip

Green - Green

winite 195"

N
e Werite 116

e 1%g

fed Ty "";;??
@

o ———— Bl 2%

T
ﬁ T Red Uy
ket
)

PLUG END PAA CORD PLUG END
ATET GO SPEC. NO 6534
JEST CLIP 128 CORD
LPECIAL CORD TIF TP
e — T2 A
I
e e — 0 SFT O M= —

TEST CLIP END CORD TP END

No. P4A Cord

4 Conductors.

Slate glazed colton cuter covering.

Moisture-proof.

Patching cord arranged for No. 154 Plug.
4" and & cords can be obtained when specified in the
order.

BElack cords can be chtained when specified,
Replaces No. 659.

No. WIT Cord

1 Conductor.

Black glazed cotton outer covering.

Water-proof rubber insulated.

Intended for use with a hand set handle for lineman's
testing.

* 3 cord can also be obtained when specified in order.

TWO CONDUCTOR PATCHING CORD ASSEMBLIES .

Cond Length Consists of

Code No. Fig. in feat Card Plugs

2P1A. 1 1 P2A two No. 34TA

2P1B 1 2 P2A two No. 347A

2P1C 1 4 P2A two No. 34TA

2P1D 1 6 P2A two No., 347TA

2p2A 1 3 P2A two No. 4TA

2P2B 1 6 P2A two No. 47A

2P3A 1 3 P2A two No. 47B

2P3B 1 6 P2A two No. 47B

2P4A 2 3 P2B two No. 310

2P4B 2 4 P2B two No. 310

2P4C 2 6 P2B two No. 310

2P5A. 3 3 P2B 310 & 25TA

2P13A 11 3 P2AA two 241A

2P13B 11 6 P2AA two 241A

2Pr13C 11 15 PZAA two 241A

2P13D 11 2 P2AA two 241A

2P14A 11 3 P2AA two 2418

2874 GREEN 30
FARS it J— o —o©
r—o—-——————o-——‘ - o I
l FIG. 3
FIG 1
2417 24iA
oF 24(8 SLATE OF 2418
e GREEN o B _:
L — ho2 o—I o9 FIG. 11
70
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Comp ts and A ries

=

Cord tips

All cord tips are made of brass

CORD TIPS FOR USE

WITH DRILLED BINDING POSTS

No. 62

Tinned. Slot beveled to
admit a No. 6 or No. 8
screw.

Replaces Nos. 1, 53, 54 and
58,

- No. 29
T f )
AN 2 Nickel-plated.
A% L0 e Replaces No. 10. No. 72

Neo. 30

Nickel-plated.
Replaces Nos. 13 and 20.

el

Tinned. Ordinarily used on
iransposition leads in sub-
scriber sets.

[}
8
PO ovam T
No. 78 i ?‘h 3»1 No. 88
5?— ot s
Nickle-plated. Used on T ___';“1..:.».. Tinned. Slotted for Nos. 6
such cords as the No. R2CB. Ls_c‘f,- Soss or 8§ serew.
%I
R
SPADE TYPE CORD TIPS " 3
R
(For Fastening Under Binding Posts or Screws) Ji:: 8 No. 87
1 s ST .
;_é_lauj P& - Tinned. Slotted for No. 4
Ne. 8 : ___%-__wj SCYew.
Tinned. For use on switch- P
board cords in connection

with Nos. 8 and 9 Cord
Fastener.
Replaces No. 42.
No. 93
Solderless, nickel-finished;

No. 22

Flat, tinned. Slotted for No.
12 screw.
Replaces No, 43.

Neo. 35

Nickel-plated. For use in
connection with Tbracket
transmitters.

Slotted for No. 12 screw.

7l
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bord

having two tangs for mak-
ing contact with conductors
on switchboard cords hav-
ing tinsel conductors.
Used in connection with
Nos. 8 and 9 Cord Fasten-
ers.

No. 97

Tinned; for use on trans-
mitter and hand set cords.
Slotted for No. 4 screw.



Wesferr Electric

b -
gt 1
T4 ha K]
i* ==

g~ |
ey :
rE—
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000"
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LT o whegz0”
s owll ;
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e
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Cord tips (continved)

No. 105

Tinned; for use on station
cords.
Slotted for No. 6 screw.

No. 118

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Slotted for No. 6 or 8 screw,
Replaces No. 92.

No. 119

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-~
duector.

Slotted for No. 4 screw.
Replaces No. 98.

No. 127

Solderless, nickel-finished,
Intended for use on strand-
ed wire in combined hand
telephone sets.

Neo. 128

Tinned; solderless tip hay~
ing two tangs for making
contact with tinsel con-
ductor.

Slotted for No, 6 screw.

No. 131

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Slotted for No. 4 screw,

. 3z

A 1

16 84

i 4
1 i)

3
o L.os i1 ol
iU loagn e
U S O [ v

72
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Iu‘—Latco

Ne. 134

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Slotted for No. 4 or 6 screw.
Replaces Nos. 114 and 115.

No. 134

Tinned; solderless tip hav-
ing two fangs for making
contact with tinsel con-
ductor.

Slotted for No. 6 screw.

EYELET TYPE CORD TIPS

Ly | N“j
i

Ne. 38

Tinned, eyelet tip: for use
on phig end of switchboard
cords.

Replaces No. 41.

No. 45

Eyelet tip; for use on stay
cord end of switchboard
cords.

No, 47

Tinned, eyelet tip; for use
on plug end of switchhoard
cords,

Replaces Nos. 23 and 27.

No. 120

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Replaces No. 101.
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Cord tips (continued)

No. 121

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Replaces No. 102.

MNo. 122

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Replaces No. 104.

No. 123

Tinned: solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Replaces No. 109.

Neo. 132

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor. .

Slotted for No. 2 screw.

No. 133

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
duetor.

Slotted for No. 2 screw.

No. 135

Tinned; solderless tip hav-
ing two tangs for making
contact with tinsel con-
ductor.

Slotted for No. 4 screw.
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4, "y No. 139
ﬁ/@:% #;
- m}/ [N z Tinned; solderiess tip hav-
32 BIA/ ing two tangs for making
] b contact with tinsel con-
020 m ductor.
o _J Slotted for No. 2 screw.
— 8

é@:ﬁ 51:3 No. 140

T
Wﬁgc,AL.{_" Tinned; solderless tip hav-
ing two tangs for making
% contact with tinsel con<
P duetor,
- Slotted for No, 2 screw.

MISCELLANEOUS CORD TIPS

=
@ v No, 55

TTL ’I‘_ Tinned, for use with trans-

’3?1 [T mitter ecords.

- v
L -3
o ! No. 59
64 .
W Nickel-plated, brass spring
154 tip with one-piece shank.
—
___________ ‘:H . No. 76
== ) Synthetic resin sleeve in-
ﬁ_,_i —“11}: tended to cover the exposed
T portion of the No. 30 Cord
Tip.

Ne. 80

Nickel-plated; for use with
high efliciency receivers,
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Wesfern Electric

Cord tips (continued)
No. 106 e No. 130
Synthetic resin sleeve in- EJ rr; e 32 Solderless nickel-plated.
tended to cover the exposed P a The length of the cord tip
portion of the No. 29 Cord p— % - - - é% -— is such that it can be con-
Tip. \ . cealed in a receiver leav-
‘ ing no part exposed which
PN would permit an operator
e to come in contact with the
current.
No. 110
l—;w-'——::]—i' © Flexible neoprene tubing
L -y = for protecting the conduc-
Y N S tors on the plug end of
* cords arranged for use with
No. 289A Plug..
T —
e _{“,%3,3 Ne. 129 " 2:3 No. 138
1.,.:2:.4 5" Lozo" Solderless mnickel-plated, i . i.oao“j Tinned; solderless tip hav-
i8 3?_ for use on rubber insulated }-M.%Jl ing two tangs for making
PO T 3 tinsel conductors covered [ contact with tinsel con-
S A | i® by a conductor braid. Longs) ductor.
-3 s
Fuses L retas
-1' g o -8 "...
NON-ALARM TYPE FUSES e e
(Wit =
These fuses will mount on 1 inch centers by | g |
means of fuse posts or individual poreelain mount- bommm g e el

ing as in the No. 62D Protector. The overall dimen-
sions are: length 143 inch, width }# inch. The
current carrying capacities and operating current
values are given in the table below.

In ordering it is necessary that both the code
number and rated capacity be given.

No. 14 Type Fuse

TCl Library- http://ww.tel ephonecol |l ectors.info/

Fuse Rated l.aonp ?;l‘:::g:a Terminaly ——
Code fapacities Minyta on Sixe of Screw
No. {Amperas) {Amperes) Finish Slotted for Replacas
24C 2 3 Tinned No. 10 No. 24B—2 amp,
24D By 1% Copper No. 6 _—
24K 1 1 Tinned No. 10 Nos, 24A and B—% amp.
24F 5 1% Copper No. 6 No. 24B—5 amp.
24G 114 2 Tinned No. 10 Nos. 24A and B—1%5 amp.
74
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INDICATOR ALARM TYPE FUSES

These fuses have the fuse wire so mounted that
one end is fastened to a coiled spring and the other
to a flat spring on the opposite side of the base.

The terminal ends have a copper tinned finish. No. 35A Type Fuse
When the fuse operates, the coiled spring causes — A
a glass bead to be brought into a prominent posi- i
tion where it acts as a visible indication of the YT
blown fuse. The mounting of the fuse may be so & %‘T !
arranged as to cause the flat spring on the bottom ; E
of the fuse to make contact with an alarm circuit | f {
when the fuse wire is broken. B C | ; i

No. 35 type Fuses operate on currents fifty per | | | | /

cent in excess of those for which they are rated. | | o |

When ordering, both the code number and rated AT |- | i |

capacity should be specified. v [" S— l | ‘J
-'_ L N é" ‘ 7 ve
el > o = L L,m.|a B
Unoperated Operated
No. 35 Type, Fig. 2
5" 1 7" "
“Ar 52 NEEHE ~irsa ~33
i S °* iFoRN0.35 1°%! e WG“ 3 F
il ! 5 &P ONLY j i ! , |
I { I ‘ i P |
o Sa ¥ i | |
B ¢ ' ¢ l
i | \ | i
L I ‘ | !
A — ) | | { | I |
aeina il I, o b
Byt RN VT A RN
Unoperated Operated Unoperated Operated
No. 35 Type, Fig. 1 No. 35 Type, Fig. 3
o Dimensions (ln_ches)
Fuse . Rated perates on Color of Slotted (See IHlustration)

Code No. Fig. No. Amperes Amperes In Less Than Bead for Screw A (*)B C
35A 1 114 2 1% Min. White No. 10 Pt 1Y 143
35B 1 1%, 2 135 Min. White No. 6 ) 1% 14
35C 1 2 3 3  Min. Orange No. 10 34 1Y 143
35D 1 1Y% 2 115 Min., White No. 6 i 1% 155
35E 2 3 4 5 Min. White No. 6 e 1% 18%
35F 1 o 3 1% Min. Red No. 10 2 1%, 143
35G 1 3 4% 5 Min. Blue No. 6 B 1Y, 143
35H 1 5 615 5 Min. Green No. 6 i 1Y, 143

(a) 35J 1 Yo 3 1% Min. Red No. 10 & 1% 18
(b) 35K 3 135 2 3  Min. White No. 10 4 1% 1432
(b) 35L 3 2 3 3  Min. Orange No. 10 4 1Y, 14
(b) 35M 3 3 4% 5 Min. Blue No. 6 o 1Y 148
(b) 35N 3 5 6% 5 Min. Green No. 6 £ 1% 143
(a) 35P 1 3 1% 1% Min. Brown No. 10 3 1% 142
(c) 35R 1 180 270 1% Min. Yellow No. 10 L.E: 1%, 14%
(a) 35S 1 Va 35 115 Min. Milk-White  No. 10 &8 1% 142

(a) For repeater plate supply circuits, or in similar circuits using 100 to 160 volts. Fuse wire enclosed in glass tube to
prevent side flash.

(b) For use in 150 volt circuits. Fuse wire enclosed in porcelain tube to prevent side flash.

(c¢) Satisfactory for use in circuits operating up to 160 volts if current is limited as covered in standard information on
fuse boards.

(*) Mounting centers shown allow for ¥” clearance.

75

TCl Library- http://ww.tel ephonecol |l ectors.info/



Western Electric

Fuses (continved)

TUBULAR FUSES

The Nos. TA, TT and 11C Fuses are fibre shell
type fuses made from carefully selected materials.
The use of lead fuse wire in these fuses prevents
any possible overheating of the shell.

The No. 55A Fuse consists of a glass tube
equipped at both ends with tinned caps to which
the fuse element is attached.

These fuses will carry their rated currents in-
definitely without injury and will act reliably on
one and one-half times their rated current values.
Fuses of the same code number and rated capacity
will give consistent performance as to rated and
operating current values.

Cn'::::eNo. Rated Capacity Amperes Used With
TA 1,2, 3,4 50r7 Nos. 77, 98A, 98B,
as specified 1074A, 1075A and
1078A, 1093 Protectors
T T “B” Cable Terminals
and Fuse Chambers
11¢E 7 Nos. 58AP and
1079AP Protectors
55A 0.4 No. 9A Fuse Block

DUMMY FUSES

These fuses are composed of black insulating
material and are for use on fuse panels not
equipped with fuses.

Overall
Fuse Dimensions
Code No. Fuses Used in Place of Inches
63A 35A, B, C or F 13 x 3 x &
64A 24 or 44 Type 133 x ¥ x &%

7%
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Fuse blocks

No. 12 Type Fuse Block

NO. 9A TYPE FUSE BLOCK

A porcelain block provided with clips for hold-
ing one No. 55A Fuse.

NOS. 12, 13 AND 15 TYPE
FUSE BLOCKS

The 12 and 13 type Fuse Blocks are blocks of
insulating material equipped with two fuse posts.
They are arranged for use on ,” mounting
plates. To permit insertion and removal of fuses,
the following clearances are necessary between
the centers of the fuse posts and the adjacent
surface of the apparatus:

When mounted vertically (top post for trans-
verse slot of Fuse)—7%" to left of post, 34” above
top post.

When mounted horizontally (right post for
transverse slot of Fuse)—3%” to right of post,
7" above posts.

The No. 12 Type Fuse Block is equipped with
an alarm stud and terminal. When mounted either
horizontally or vertically will mount on 9/16”
centers when placed side by side, or 2-1/16”
centers when placed end to end. Fuse Posts are
attached for mounting and are provided with insu-
lating bushings, washers and nuts.

The No. 13A Fuse Block when mounted either
horizontally or vertically will mount on 1/2”
centers when placed side by side, or 1-11/16”
centers when placed end to end. Provided with
insulating bushings and washers,
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cfuseBl.  Equipped with Fuse Arronged for Fuses Closest recommended mounting centers are %".
To permit insertion and removal of fuses, the

12E {izgg} 354, 35C, 35F or 35J following clearances are necessary hetween the
1-6C) X centers of the fuse posts and the adjacent surface

125 {1 6F| 35B, 35D, 35(, or 35H of other apparatus (top post for transverse slot of

fuses): 34" above top post, %" to left of posts,

13A 25K 24A or 24C 3" below lower post.

NO. 15 TYPE FUSE BLOCK
The No. 15 type Fuse Block consists of a block

of insulating material with two fuse posts and an chuse 8l Equipped with Fuse Arranged for Fuses
alarm stud terminal. Intended for vertical mount- )
ing only on 134" wide mounting plates, &% or 15A  1-5E and 1—5F  35A, C K, J, K, L, Por R
5" thick, 15B  1—6C and 1-—-6E  35B, D, E, G, H, M or N
Fuse posts
e 23 '
64 "
A
- . _ RO N S —.
:‘:‘"5 iy _zr'n‘ i— H 3‘1: e s . ES .,wa H
| PE &3 1 R RO Ui = Il el 3 4 '
(S A - :v*C*t‘—«»f-w% L
13ataz. L 19032 % / el - R O
SCREW‘ SCREW
Mo. 5 Type Fuse Post No. & Type Fuse Post

The Nos. 5 and 6 type Fuse Posts will mount on %" centers except Nos. 5D, 5F and 6D which mount
on 3/16” centers.

é:;i F;:.' Leng?h"m" m"i:?;:; " ”"‘hegaprﬁ Finish Screw No. Used with Fuse No,
5A 2 1 15 Nicke] Dip 10 Nos. 24 and 35 Types
5C 234 75 15 Nickel Dip 10 WNos. 24 and 35 Types
*5D 2 B 14 Nickel Dip 10 Nos. 24 and 35 Types
5E 154 7 1 Nickel Dip 10 Nos. 24 and 35 Types
*SF 154 1 La Nickel Dip 10 Nos. 24 and 35 Types
6B 2 b % Nickel Dip 6 Nos. 24 and 35 Types
6C 1% T 7Y Nickel Dip 6 Nos. 24 and 35 Types
*6D 2% e 1% Nickel Dip ] Nos. 24 and 35 Types
* Provided with a clip to prevent engapement of the transversely slotted ends of No. 35 Type Fuses.
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Generators

No. 22A Generator

No. 48A Generator No. 50A Generator

The following generators are used with subscriber sets and telephone sets as indicated. All of these
generators are open circuit type.

Yoltage
Code No. of and
Ne. Bars Current Usad With

22A 3 60 a-c No. 303A, No. 315H Subscriber Sets; No. 131TAH, No. 1331E and F Tele-
phene Sets

20E 2 65 a-c No. 13758 and No. 1398A Telephone Sets

29F 2 60 a-c Nos. 1017C, D and E Test Sets

48A 5 80 a-c Nos. 300K, L, M, N, and 400K Subscriber Scts; Nos. 1317P, S, W, AD, AE,
AW, BU, CW, Nos. 1330E, F and 1417P Telephone Sets

48C 5 80 a-c Nos. 1278G and H, Nos. 1336E, F and H Telephone Sets

48R 5 80 a-c No. 1317BK Telephone Set

50A 3 60 a-c Magneto Telephone Sets where a more efficient generator than the No. 22
Type is required

*50F 3 60 a-c Nos. 1317CG, CN, CP, CS and 301A Telephone Sets

* When the No. 50F Generator is required for maintenance purpos;cs for the No. 301A Telephone Set, the order should
specify No. 50F Generator less 1—P158949, 1—P136811, 1—P140909, 2—P101794 and 2—#10 x 3/4” R.IH.W. Screws.
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Hand Generator Replacement Parts

HAND GENERATOR REPLACEMENT PARTS

Part Name of Part 22A 29E 29F 48A 48C 48R 50A soF
A Contact Spring Assembly P-290217 A-107157 * P-290216 P-290216 . P-290216 P-290216
A-1 Shaft Contact Spring P-46968 P-113335 P-113335 P-101468 P-101468 P-101468 P-101468 P-101468
A-2 Armature Contact Spring P-46969 P-122067 P-122967 P-103130 P-103130 P-103130 P-103130 P-103130
A-3 But. HM. Screw P-128913 P-122982 P-369304 P-369304 P-369304 P-369304 P-369304 P-369304
B-1 End Magnet P-128889 P-121728 P-139286 P-139286 P-139286 P-139286 P-139286
B-2 Center Magnet P-139279 P-128889 P-121728 P-139293 P-139293 P-139293 P-139286 P-139286
C Gear and Sleeve P-139879 P-139891 P-139891 P-139889 P-139889 P-139889 P-139889 P-139889
C-1 Main Shalt Spring P-141097 P-135611 P-135611 P-18377 P-18377 P-18377 P-141097 P-141097
Cc-2 Shaft Nut or Coupling P-18378 P-149750 P-101492 P-101492 P-101492 P-158815 P-101492 P-101492
D Shaft P-139882 P-139862 P-139862 P-139864 P-139864 P-139864 P-139866 P-139866
D-1 Shaft Nut or Collar P-18379 P-113451 P-113451 P-113451 P-113451 P-113451 P-113451 P-113451
D-2 Shaft Collar Screw P-295807 P-295807 P-295807 P-295807 P-295807 P-295807 P-295807
E Pinion TP-221359 P-122957 P-121699 P-101493 P-101493 P-101493 P-101493 P-101493
E-1 Pinion Spring TP-42972 P-42972 P-42972 P-42972 P-42972 P-42972 P-42972
E-2 Pinion Washer and P-122964 P-103717 .

Pinion Cap TP-42977 P-110666 P-42977 P-42977 P-42977 P-42977 P-42977 P-42977
E-3 Cotter Pin or TP-108254 P-108254 P-108254 P-108254 P-108254 P-108254

R.H.M. Screw P-122979 P-108955
F Bearing Bracket P-131593 P-131593 P-106290 P-106290 P-106290 P-106290 P-106290
F-1 R.H.M. Screw P-146134 P-124483 P-124482 P-250817 P-250817 P-250817 P-250817 P-250817
G Bearing Bracket P-18367 P-131592 P-131592 P-106289 P-106289 P-106289 P-106289 P-106289
G-1 R.H.M. Screw P-146134 P-124483 P-124482 P-250817 P-250817 P-250817 P-250817 P-250817
H Clamping Plate P-5863 P-111330 P-107914 P-111330 P-113427 P-113427
H-1 R.H.M. Screw P-41383 P-30443 P-218126 P-30443 P-30443 P-30443
J Mounting Bracket P-121710 P-121753 *x P-121753 P-113428 P-140909
J-1 R.H.M.Screw P-121774 P-107906 P-107%06 P-107906 P-113429 P-113429
J-2 Nut P-121711 P-101556 P-101556 P-101556 P-101556 P-101556
K Pole Piece P-140483 P-131600 P-108260 P-108261 P-108260 P-113410 P-113410
K-1 Mounting Screw P-94447 P-22779 P-22779 P-22779

Lower P-22779 P-22779

Upper P-14943
K-2 Washer P-284154 P-284154 P-284154 P-284154 P-284154 P-284154
L {Crank Assembly P-158949 P-135306 P-297856 P-158950 P-158950 P-158950 P-158950 P-158949
I.-1 iCrank Handle P-18372 P-18372 P-297855 P-18372 P-18372 P-18372 ©P-18372 P-18372
L-2 {Crank Stud P-129823 P-129823 P-10172 P-129823 P-129823 P-129823 P-129823
M JArmature P-121693 P-121693 P-156430 P-156431 P-156430 P-155522 P-155522

* Order as follows: (Example) 1 Contact Spring Assembly for 48R Generator.

*» D_106177 Left Hand Bracket P-106176 Right Hand Bracket.

+ Parts listed are for use on No. 22A Generators having pinion held by means of cotter pin P-108254. If generator is an
earlier type No. 22A Generator having pinion held by screw P-32588, the following parts should be ordered:
(E) Pinion Assembly P-21624 (E-I) Spring P-18375 (E-2) Pinion Cap Assembly P-21625 (E-3) Screw P-32388
plus all other parts marked f in 22A Column,

1 Parts listed are those specified as standard equipment for the respective generators.
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Gongs

"’ Round Ho!e

N, On No.?SC,Jz
OnNa:?ﬁEl,g

orf Center,

Mos. 26A and B Gongs No. 29 Type Gong

NOS. 26 AND 29 TYPE GONGS

The Nos. 26 and 29 type Gongs are brass and
are furnished finished or unfinished as indicated
below. The Nos. 26B and 29C have mounting holes
which are located eccentrically so as to permit
of adjusting the location of the gong with respect
to the clapper ball by turning the gong on the
gong post.

Gong
Code
Ne, Finish Used With Subsels
26A Black Noa. 317 type
26B Black Nos., 592AW, BW, CW
20A Black Exposed Gong type
20C None Nos. 533, 534, 553, 554, 634 and

653 types

NOS. 40, 41 AND 42 TYPE GONGS

"'32 o
**-@Fé

Nos. 40 and 41 Type Gongs

The 40 type Gongs are intended for use on the
BlA Ringer used in the H1-3 Telephone Set
mounting. These gongs are unfinished. The Nos.
41A and B are ordinarily used on this type of set
and the 40C, D and E are provided when gongs
having a different pitch are desired.

Geng Dlmensruns {Inches)

Code Thickness
No. Material Diameter Height of Metal

40C Brass 1% 13 064

40D Aluminum Alloy 134 13 050

40E Aluminum Alloy 134 4 064

The 41A Gong is made of brass and has an
eccentric mounting hole. } is designed so that a

- Round Ha/e )

80

101A Gong Attachment may be used with it when
it is desired. Intended for use on B1A and similar
type Ringers. Dimensions are as follows: Diameter
134", height 27/32", thickness of metal .040”. Re-
places No. 40A.

The 41B Gong is the same as the 41A except for
tone. Dimensions are as follows: Diameter 1347,
height 27/32”, thickness of metal .051”. Replaces
No. 40B.

The No. 42A iz intended for use with the No.
592AW Subscriber Set when an increased sound
output is desired. Dimensions are as follows:
Diameter 47, height 1-13/64”, thickness of metal
1147, Finish, black.

No. 101A Gong attachments

Intended for use with the 41A Gong on BlA
type Ringers where greater sound output is re-
quired. Consists of a dome-shaped punching
having a non-integral cap. Provided with two
orifices, one on either side. When the gong attach-
ment is mounted in a 41A Gong and the gong is
hit by the ringer clapper, the air trapped inside
the dome causes the gong attachment to resonate
at a frequency most audible to the human ear.
Consists of a brass shell and cover which are
assembled when attached to the gong. Mounting
washer is furnished.

Headbands

Code No.
18

Description
Consists of a wire Headband with black arti-
ficial leather textile covering, equipped with
adjustable yokes for holding two No. 525 or 528
Receivers (less the No. 3A or 11A Headbands
ordinarily furnished), also for holding two No.
509 Receivers.

Wire Headband covered with black sleeving
and a yoke for heolding the receiver. The yoke
is shaped so that it will fit head receivers pro-
vided with two holes drilled in the side of the
case. Intended primarily for use with the 186
Type Receiver.

3B

Imitation leather covered wire Headband of
flat eross section for use with a single receiver.
Used in place of No. 3A Headband with No. 528
Receiver in conjunction with No. 52AB Desk
Stand.

A gingle wire Headband arranged to hold one
No. 528 or No. 716 Receiver. Made of one
plece nickel finished wire. A P-204166 Pad is
furnished as part of this Headband but is not
assembled to it

A lightweight, adjustable, wire Headband, with
fibre, single layer Pad P-477139. This Headband
is a component of the No. 32 type Head Tele-
phone Set.

3D

11A

15A
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Hooks, switch

No. 143Y Switch Hook

Spring Arrangement

I

Nos. 1405, 143J,, Y and AE No. 143AA and AC

! ]

No. T40AK No. 143AB

NOS. 140 AND 143 TYPE
SWITCH HOOKS

The Nos. 140 and 143 type Switch Hooks are
simple, compact and self-contained. The switch
hook lever is made of brass with black finish and
is designed to withstand rough usage. The bracket
is made of steel and is extremely rigid. All iron
and steel parts are finished to resist rusting. The
movement of the lever is limited by stops, making
it impossible for the springs to be damaged. The
switch lever pivots on a fulerum pin which is
normally locked in position by means of a retain-
ing spring. This pin may be readily removed with
the fingers when desired.

The No. 140 type Switch Hooks are intended for
use in metal telephones (No. 1653 type) and,
therefore, no escutcheons are provided.

The No. 143 type Switch Hooks mount by means
of four machine screws which pass through clear-
ance holes in the escutcheon and thread into
tapped holes in the switch hook bracket. Serews
of suitable length for mounting in % inch wood-
work are furnished unless otherwise specified.

The Nos. 143AC and 143AE Switch Hooks are
equipped with a lever for use with the headband
type of receivers such as the No. 716 type. The

81
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other switch hooks have levers for use with
standard hand recceivers.

+ Code Nos.

1405, 140AK, 143J*% 143Y, 143AA, 143AB, 143AC,
143AE.

T Refer to spring contact arrangements ahove.

* No. 143J is specially treated to resist action of moisture
and fumes.

No. 1C Howler

No. 1C Howler

The No. 1C Howler is equipped with a bi-polar
magnet structure of the same general construction
as in Western Electric receivers. It is wound to
1,000 ohms resistance. The diaphragm of the
howler may be accurately adjusted in relation to
the pole pieces by rotating the front half of the
case. When the correct position is obtained the
case may be locked in position by means of a ring
nut. For Morse calling in signal circuit. It is
mounted on a wooden base, and is 614" x 6" x 312",
overall.

Jacks
SINGLY MOUNTED—WELDED FRAME JACKS

Singly mounted, electrically welded frame type
jacks are intended to be mounted with the springs
in a vertical plane as indicated in Figures A, B, C
and D. The letters A, B, C and D as used in the
code numbers of the jacks listed below, indicate
the number of mounting lugs and their arrange-
ment with respect to the plane of the springs.
Figures A, B, C and D illustrate the four arrange-
ments of lugs and springs as indicated in the code
numbers by the letters A, B, C and D respec-
tively. The terminals of the jacks are regularly
arranged to accommddate two No. 19 B&S gauge
wires unless otherwise specified. Mounting screws
are furnished.
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Jacks (continved) - —
N S, il
; ¥t ¥ g NOS. 4i10 ° A
" _ 4 . l . | ,i L

A8 8D NO. 410 C.

GROUND TERMINAL
{ OMITTED ON NO.410C

JACKS FOR USE WITH PLUGS NOS. 47, 116,
144, 151, 163, 209, 217, 221, 241, 289, 305

e

1
; . - NS
Li% 1 _’l L_ ._J Na., 410A. Also General Design
B # and Dimensions of No. 410 Type

Eil
Ee!
7,
b

-
il e ] fro—————= 3G -
11 ! a7
No. 215 No. 216 Nos. 217 Mos. 218, 0oy Ea e X
and 220 219, 231 ﬁr ”’[" \
~2 ¥
TEw et [
S T L ]
e e IR )
Y i‘é: = L e [T
e | IR AR S © No. 411

NO. 438¢C

The first code letter, A, B, C or D of the code
numbers of jacks listed below, indicates the num-
ber of mounting lugs (single or double) and their
arrangement with respect to the plane of the
springs (horizontal or vertical) as illustrated in
No, 3034 Figures A, B, C and D, above.
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JACKS FOR USE WITH PLUGS NOS. 47, 116,
144, 151, 163, 209, 217, 221, 241, 289, 305 202, 213, 310

M ting Centers {inches)

Code No. Horizontal Yertical Repleaces Jack No.
(a) 215A 5% (k) % 215
(a) 215B Sk 11p
(a) 215C & %

(b) 216A Iy (k) " 216
(b} 2168 5% 114
(b) 216C & % 204
{b) 217A 5% (k) % 217
(b) 217C 78 S& 209
(¢) {b) 217E 5 (k) %
(b) 218A 3 (k) % 218
{b) 218C T4 S
{b) (d) 218E 5% (k) %
219A 54 (k) % 219
2198 %% 1%
219C s 38 155
219D 1% 35 175
220A S5 (k) % 220
220C T B 154
220D 1% % 176
(a) 223A 3% (k) % 221A & C,
223
(a) 223B S 114 221B& D
(a) 226A 35 (k) % 226
(a) 226C Ta 5%
(e) 227A % (k) % 227
(f) 231A B4 (k) %
(f) 2318 54 1%
(f) 231C 74 55 147
(f) 231D 1% NE] 168
236A A (kY %
(g) 236B L 1%
238C g & 189
236D 1% 2% 188
237A 5 (k) %
237C %% g 185
303A 54 (k) 7
410A 58 134
(h) 410B 54 134
(i) (3) 410C Ty 134
(i) (3) 410D 54 134
411C s %
438C % % 281A
NOTES

{a) The Terminal of the Tip Spring is arranged to aceom-
modate two No. 16 B & § Gauge Wires.

{b) The Terminal of the Tip Spring and the Terminal of
the Spring which makes contact with it are arranged
to accommodate two No. 16 B & S Gauge Wires.

{c) Same as No. 217A except it has a nickel-silver sleeve.

(d) Same as No. 2184 except it has No. 2 metal contacts.

(e} The Terminals of the Tip and Ring Springs are
arranged to accommodate two No. 16 B & § Gauge
Wires.

{f) Local contacts not designed for use in talking cireuits.

(g) Cannot be used with the Nos. 209, 217, and 241 Plugs.

(h) Bguipped with nickel-silver sleeve.

{1) Tip Springs are gold plated for a distance of ¢ inch
from the end of the lips.

(j) Contact Springs are equipped with No. 2 metal
contacts.

(k) Vertical dimensions for mounting centers shown apply
when jacks are mounted with lugs in same direction;
when jacks are mounted with Iugs in opposite direc-
tions, the vertical mounting centers are % inch.

Comp

ts and A

ries

JACKS FOR USE WITH PLUGS NOS. 150, 184,

a3

=
LE

No. 240

ISRRRENY

No. 241 No. 243 No. 245
F"__*;
(VAL - ! :Z
No. 280
M e e ————— — K 7 S —
3 - 3 &4
P -
_._;_ i
5| 3| =
@ T Tl - —
Sz E & ||
2 4 T <
o f
2 ‘q- T
Er
b 2o
No. 280A
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Western Electric

Jacks (continued)

! =X,
¥ 9" T“I
é“',\ﬁ 2%,

t Y x
Wl U R :

No. 246 Type
5%~ 3% A2 "
e g ,
13- JACKS FOR USE WITH NO. 309 TYPE PLUG
No. 285A Mounting Centers (Inches)
Jack
Code No. Horizontal Vertical
246A - 98 (b) %
JACKS FOR USE WITH 246B 55 1%
PLUGS NOS. 150, 184, 202, 213, 310 (a) 246E g (b) 7
. S the No. 246A Jack except equipped with
Mounting Centers (Inches) (a) n?crEZI—aS?lvereslegve. a € q
ccf;:,&o Horizontal Vertical Replaces Jack No. (b) Vertical dimensions for mounting centers shown
‘ - apply when jacks are mounted with lugs in same
238A 58 (e) % 159, 238C direction; when jacks are mounted with lugs in op-
238B % 1Y% 178, 238D posite directions, the vertical mounting centers are
(a) 238E % 1% 5 inch.
239A 5% (c) % 160
239B S8 1% 179
5 SINGLY MOUNTED—
239C 7% % 260
239D 11/2 5/2 MISCELLANEOUS TYPE JACKS
(b) 239E %% (c) % )
240A 3 () % 161
240B 34 1% 180
240C s %
241A 3 (c) % 162
241B 3 1% 181
241C s %
241D 1% %
243A 3 (¢c) "% 165
243B 3 1% 184
245A 3 (c)
245B 58 1%
245C 33 %%
No. 224 Jack
280A [ (c)
280B (A 1g J°
280C s % —
284A 1 () % [
284B 1 1% ﬂ ‘J-:g: l l —__z
285A 1 (c) %
g 1
iggg 3/5 14: No. 200 No. 203

(a) Same as the No. 238B except equipped with a nickel-
silver sleeve.

(b) Same as the No. 239A except equipped with a nickel- ¥ ' ' Lo
silver sleeve. | | . —o
(c) Vertical dimensions for mounting centers shown apply i | l I L :“_;
when jacks are mounted with lugs in same direction;
when jacks are mounted with lugs in opposite direc-
tions the vertical mounting centers are 5 inch. No. 208 No. 202 No. 224
84
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The Nos. 200, 202, 203, 208 and 224 are phenol
fibre insulated jacks. They will mount on any
thickness of wood from 34 to 7% inch, the jack
shank being threaded and the jack held in place
by means of a nut.

Mounting Centers

__ (Inches)*

Jack . Used Used in
Code No. Horizental Vertical with Plugs Jack Boxes

200 18 1 47, 116

202 1# 1% 47

203 1 1Yy 47, 116

208 t 114 1A 385, 386, 389

224 18 142 47,116 385, 386, 389

*Mounting centers specified apply when jacks are mounted
with springs in the horizontal plane.

No. 403B Jack

NO. 403 TYPE JACK

The No. 403B is intended for use in connection
with portable telephones on subscribers’ premises
and are to take care of two, three and four wire
service requirements. Intended for use with No.
283B type Plugs and the jacks are arranged so
that the associated plugs can be inserted in one
position only.

The No. 403B type Jacks are four conductor
jacks consisting of a phenol plastic mounting block
with four inter-meshed coil spring contacts em-
bedded therein, mounted on a bracket and fast-
ened to a flush type switch plate 234" wide x 415"
long. The bottom of the mounting block is pro-
vided with holes for cord connections. Switch
plate, mounting screws and washers are furnished
as loose parts.

The No. 403B type Jacks are designed to mount
in standard electrical outlet boxes having 3-9/32”
mounting centers.

Jack

Code No. Color

403B-4 Ivory

403B-6 Old Brass
403B-9 Brown
403B-14 Brushed DBrass

&5

Comp ts and Acc ies

NO. 404B TYPE JACK

No. 4048 Jack

Wall Type Non-Flush Mounted Jack. Otherwise
same as No. 403B type.
Dimensions 124" x 124" x 1” deep.

Jack
Code No. Color
404B-4 Ivory
404B-9 Brown
4 . p.142841
T_. ] - P-LIZTTQ
%107,
i— )

o P-112724

= -p-naras
P=112726

Pan12722

P-1615T8
P-112729
P-206568

P-11272T

Al
S——
*

9 | 3
Y

TTTBECTION A-A

)

3
e Yy =

No. 200 Jack

REPLACEMENT PARTS

No. 200 Juck

Piece Part No. No. Req. Name
P142841 1 Sleeve Nut
P112770 1 Washer
P112724 1 Tip Spring
P112725 1 Contact Spring
P112726 1 Stop Spring
P112722 1 Frame
P161576 6 and

as req. Insulator

P112729 2 Bushing
P206568 2 R.H.M. Screw
P112727 1 Terminal

TCl Library- http://ww.tel ephonecol |l ectors.info/



Western Eleciric

Jacks (continved)

P-142841
P=1IZTT7O

—— P-142841
= P-112770

e
S p-li2722

[ FP—!&EB‘”
——P- 112770
i-”l!
R P-112722
Po120776

5 l-—n- 129782

P- 128760
P-129781
]

P112T21 e — P-124436
- P=124433
e P- 124601
P-124436

P-1IZ726

Por12720
P-112719
P-112724

P-128779
P-129778

¥

P-112725
P-l12726

P-112T22 W e ——P-124454
P-1608%3 y.
PNy

P-12977¢
P-160811

— Po12727
—— P-1G1576
P-12977T

P-12443T7
P-128912
P-i23048

b .I P-13108%
1% p-161576

| ‘Y P-12443T

F-1z9848

P-112727
P-161576

No. 203 Jack No. 208 Jack No. 224 Juck
REPLACEMENT PARTS REPLACEMENT PARTS
No. 203 Jack No. 224 Jack
Piece Part No. Ne. Reg. Name Piece Part No. No. Reg. Name
P142841 1 Sleeve Nut P142841 4 Sleeve Nut
P112770 1 Washer P112770 1 Washer
P112721 I Bushing P112722 1 Frame
P112720 1 Contact Spring P129775 1 Bushing (Separator)
P112719 1 Contact Spring and Stud P129782 1 Contact Spring
P112724 1 Tip Spring P129780 1 Contact Spring
P112725 1 Contact Spring P129781 2 Contact Spring
P112726 1 Stop Spring P129779 1 Tip Spring
P112722 1 Frame P129778 & Terminal
P160353 2 R.H.M. Screw P129776 2 Bushing
P112717 2 Bushing P160811 2 R.ILM. Screw
P112727 1 Terminal P112727 1 Terminal
P161576 10 and P161576 13 Insulator
as req. Insulator P129777 1 Terminal
P124437 2 Terminal
P128912 4 Button H.M. Screw
P129848 4 Washer
REPLACEMENT PARTS JACKS FOR MOUNTING IN STRIPS
No. 208 Jack
Pieee Part No. No. Req. Name
P142841 1 Sleeve Nut
P112770 1 Washer
P112722 1] Frame ! e
P124435 1 Contact Spring No. 137 Jack Mounting with Ne. 141 Jack
P124433 1 Contact Spring . . ] )
P124601 i Separator These jacks are designed for mounting in
P124436 1 Tip Spring groups in jack mountings, a few of which are
P112726 1 Stop Spring listed under “Jack Mountings.” In ordering, the
P124454 2 Bushing code number of the jack and the code number of
P160810 2 R.H.M. Slcrcw the jack mountings should be given as well as the
gig}-g?{g 5 1 d Termina total number of jacks and mountings required.
asarg Insul The number of jacks to be mounted per strip
q. nsulator .= : 5
P124437 P Terminal should be specified and the numbering desired, or
P129848 2 Washer they will otherwise be furnished unnumbered.
P128912 2 Button HM. Screw These jacks are not supplied unmounted.
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No. 141 No. 193 No. 275
A S VAR S
= = IE=
No. 295 No. 308 Ne. 362
Jack Used with Used with
Code No. Plug No. Jack Mounting* No. per Strip
114-141-142)

O R 10 and 20
92 309 113-138-135; S 10 and 20
112-115-116
141 310 136-137 ( 10 and 20
275 310 1%5-115-116-136 10 and 20
205 310 112-115-116-136 10 and 20

or 137
308 310 116-136-137 10
362 310 116-136-137 10

* For details see page 88.

Jack boxes

345A JACK BOX

Consists essentially of two 223A Jacks, two 237C
Jacks and five terminal connectors mounted in an
" oak box. The jacks are arranged for use with two
289 type Plugs and the jacks and connectors are
connected so as to permit two dispatchers to con-
nect their head sets to the line at the same time.

Approximate overall dimensions are 5%’ high
by 434” wide by 17" deep.

385 TYPE JACK BOXES

The 385A and B Jack Boxes are used in con-
nection with telephone lines and the 385C and D
with telegraph lines.

The 385A and C are arranged to connect an
instrument to any one of two lines and the 385B
and D to any one of three lines.

Woodwork oak, metal parts nickel finished.

Overall dimensions are 6% long, 4" wide and

234" high.

C ts and A ies =

No. 385D Jack Box
Equipped With

Jack Designation
Bax Apparatus trip
Code No. Jacks Blank Plug (and Length)

385A 2208,

Pos.1and 3 1-17B,Pos.2  (*) 1A 8H (213")
385B 3—208 (*) 1A B8H (21¢")
385C 2—224,

Pos.1and3 1—17B,Pos.2 (*) 1A 8H (2#")
385D 3—224 (*) 1A 8H (218")

(*) Equipped with a dummy cord.

386 TYPE JACK BOXES

The 386A and C Jack Boxes are used in con-
nection with telephone lines and the 386D and F
with telegraph lines.

The 386A is arranged to connect an instrument
to any one of four lines, and the 386C and F to
any one of six lines.

Woodwork oak, metal parts nickel finished.

Overall dimensions are 614" long, 7-5/16"” wide
and 234" high.

Equipped With

Jack Box

Code No. Jacks Apparatus Blank
386A 4—208 2—17B
386C 6—208
386D 4—224 2—17B
386F 6—224

In addition to the above listed equipment each
of these Jack Boxes also has a 1A Plug with a
iium;ny cord, and an 8H Designation Strip (55"
ong).

No. 386C Jack Box No. 389A Jack Box

389A JACK BOXES

The 389A Jack Box is used to connect a tele-
phone set to any one of twelve telephone lines.

Woodwork is oak and the trimmings are nickel
finished.
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Jack boxes (continued)

Overall dimensions are 634" long, 7-5/16” wide,
and 434" high.
Equipped With

Jack Box Designation Sh_'rp
Code No. Jacks Plug {end Length)
389A 12—208 (*) 1A 8H (58%8")

(*) Equipped with a dummy cord.

Jack mountings

For central battery exchanges it is customary
to have the multiple jack strips in each panel
separated into groups of five rows by thin white
holly strips. Each group consists of one hundred
jacks numbered 0 to 99. Each strip has 20 jacks

No. 30 Jack Mounting
Equipped with Jacks

No. 80 Jack Mounting
Equipped with Jucks

and is divided into four smaller groups (each hav-
ing five jacks) by a distinctive mark so that an
operator may readily choose the proper jack.
Some of the jack mountings have a groove on the
lower edge for marking the jacks for various pur-
poses such as signifying that several adjoining
jacks are connected to one private exchange, etc.

In ordering, specify the number of jacks and the
Code No., the Code No. of the jack mounting with
the number per strip, together with the number-
ing desired. If the holly strips are to be attached
to the upper edge of any of the jack mountings
the order should specify which ones.

Mountings will be furnished unnumbered un-
less otherwise specified.

No. 199A Jack Mounting

Mounting
Jack Mounting Used with Ordinarily Used No. of Jacks  Arranged for Number ___F"_“(?alﬂif"_’_
Code No. Jack No. with Plug No. per Strip Plate Neo. Length Width
21 70 or 359 310 10 — 9% H
(c) 30 234 4 — 3% 11
(*) 80 99 or 234 347A & B 2 — 234 14
(a) 114 9 310 20 — 9 %
(a) 116 141, 275, 295, 308, 310 10 — 10% 1
362
135 236C 34TA& B 30 21B 21% 134
(a) 136 141, 275, 295, 308 310 10 —_ 11+% ln
or 362
(a) 137 141, 275, 295, 308 310 10 3B 1145 o
or 362

(a) 141 49 and 50 310 10 — 9% Ta
(b) (a) 142 19 and 50 310 10 31, 32, 59 91k Ye

143 238A 310 10 — 91s 1

144 238A, 2394, 240A 310 8 — ey 1
145 229 309 10 — E 1%
185 218 48 2—127TA 1613 2l
189A 240A 310 10 - 11+% 134
(b) 189C 284B 310 10 - 11 % 115
(b) 199A 364 or 396 289B,34TA & B 4 — 3% 11y
207A 284B 310 10 — 11+% 17s
(b) 230A 218A 347A & B 52 153A & B 174 18
(b) 230B 218A 347TA & B 26 153A & B 17 153

NOTES

(*) The No. 80 Jack Mounting is so designed that the twin plug of an operator’s headset may be inserted in each pair

of jacks.
(a) Lower edge of face is grooved.
(b) Not obtainable with numbering.

(c) The No. 30 Jack Mounting is equipped with 2 No. 223A Jacks and 2 No. 237C Jacks for use in the No. 345A Jack Box.
Two dispatchers headsets may thus be connected to the line through the use of 2 No. 289 type Plugs.
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RAILWAY TRAIN

NO. 148 JACK MOUNTING Coney o,
92A
928
No. 148 Jack Mounting
272A
This ebony finished wood box is primarily de-
signed for mounting a No. 218A or similar type
Jack on the side of a desk. Two wood screws with
washers are provided for fastening it in place.
The overall dimensions are length 5 inches, width
2% inches and depth 131 inches.
951A

Keys

-
1 BLACK .
i -
-
 ERCEPT &S mOTED .
1 iBY FODTROTE o] AN el vl
/ =1,
) — 1

- i
| FLUNGER USED WITH LOGKING SOMBINATIONS

FORMIS Y, ¢ I
oy - F-— =ty NON - LOGKING ’_{h‘f;\\
" ¥ ;;;’-i:‘— 1 \
(Ll
H . .l [MYID,N{L FOR
hogd [5E

BLACK,
s

_NOS. 272-2,C,08G
ND 32 TYPE

No. 92 Type No. 272A

5518 KEY

No. 551A Key
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Components and Accessories

Description Used

Single mounted push but-
ton key. Non-locking. For
7 or 1% inch shelf. Has
two sets of one break be-
fore make contact springs.

As a ringing
key.

As a listening
key.

Same as No. 92A except
that it is a locking key.

In Nos. 1A and
1B Test
Boards.

Single mounted locking
key. Has two sets of one
break before make con-
tact springs. Key is oper-
ated by a turning move-
ment of button. For 7%
and 1Y% inch shelf.

Where one
push button
is required.

Single mounted push but-
ton key. Non-locking. En-
closed in a black case.
Push button is black. Pro-
vided with a window hav-
ing a transparent face
strip for mounting a des-
ignation card.

Note-—~When ordering keys Nos. 92A, 92B, or 272A un-
mounted, specify the thickness of the shelf or table
top in which key is to be mounted.

BLACGK
POSITION | POSITIONZ 7" ¥~
16 |
4
( . T éﬁﬁ
i
R
| " ég‘".;é
BRCH| 8
| et
| ]
5" -
58 |
| |
[
(I
1 J 4|
|ki i T—'L—l 3J
15" 7 3"
| L_zr—n—:J k—xﬁ [P
[ 1 - a—

No. 6017E—Cover Removed



Wesfern Electric

KEYS—BOX TYPE

Keys (continved)

=
Oy P
Fig. A Fig. B
One Make 'One Break
—
e
- L
o— —1] Sudisy
3 —Ty iash
Fig. € Fig. D
One Break Befere Make One Make Before Break

The above contact spring arrangements repre-
sent the normal or unoperated contact spring posi- T
tion of the keys listed below. |

T
IRzl l

THT

123456
NC.60ITL

|23455739
NO.6OIT7S

T

Sualids
t23458
NREOIT G NO.EOITE A%;_rrv R T e ——
—
A
| K]
I
_ - T ]
il = = B
— - ‘_“T =] n L3 13 4 5 13 17 [1:
7.891011)2 78910 FE%%? KEY
M ] 5 EE Q
123456 123456 12345 ) z 3 a4 = § 1 B 3
NO.EOITG NO EQHTH NOGOIT J NO. 6017 Y ~NO. 6017 AB

No. 6017 Type Key Wiring Diagram Spring Combinations
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Comp ts and Ac ies

The No. 6017 type Key consists of a key unit and connecting block, mounted in a black finished
metal box. Overall dimensions: length 7% inches; width 3-13/16 inches; depth 1-3/16 inches.

No. of Contact Spring Arrangement
Key Contact Key Unit
Code No, Springs No. Spring Combination Position 1 Position 2 trtended For Use as

{a} G601TA 8 2BF Locking-Locking  2sets Fig. A 2sets Fig. A Switching key to connect g
telephone instrument on
either one or both of two

) lines..

{(b) 8017B 6 2GP Locking 2setsFig. C i, Switching key fo connect a
telephone instrument on
either one of two lines.

{c) 6017C 6 2F Non-locking 2setsFig. C oo Ringing key at substations.

(d) 6017D 9 2CL Locking 3 sets Fig. C Switching key. Makes three

and breaks three contacts
(acts same as a 3 pole,
double throw switch)

(e) GO1TE 12 2GR Locking-Locking 2 sets Fig. C 2 sets Fig. C Switching key. Makes two
and breaks two contacts
when the lever is thrown
to the left or to the right.

8017G 12 2AKE Locking e { 2 sets gig <
6017H 10 2WB  Locking ot i
6017J 12 2GE Locking i 4 sets Fig, C
() 6017K 6 2GP Locking 2sets Fig. C ..

6017L 17  2AND Locking-Locking {i set gig ¢ g ]_El‘g E}
6017TM 7 2ANJ  Non-locking {g)
6017P 6 2EE  Non-locking 2 sets Fig. C
6017R 28 2ANP Non-locking {i Ll lmnle g}
60175 13 2APR  Locking 3sets Fig. C

1set Fig. A

IsetFig. B

6017Y 4 2AAR  Locking-
Non-Locking 1 set Fig. A 1 set Fig. A

6017AA i 2ATN  Non-Locking 1setFig. C . Replaces 465A and 4655
1 set Fig, C
{plus a make on
outer contact)

6017TAB 18 2RF Locking-Locking 2setsFig. C 4 sets Fig. C

{a) Replaces No. 6002A.

{b) Replaces No. 6002B.

{¢) Replaces No. 6002C,

(d) Replaces No. 6002D.

(e) Replaces Naos. 6002E and 60008.

(f) Nos. 6017B and K are the same except that on No. 6017B the No. 2GP Key Unit is adjusted for break-before-make
whereas on No, 6017K the No. 2GP Key Unit is adjusted for make-before-breal.

(g) Has one set Fig. D and a four spring set consisting of a make preceding a break-before-make.
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Micas, protector @_

No. 347A and

P
3
6 | <>
1
&
s

No. 10 Protector Mica

Code No. Used with Protector Blocks  Used with Protectors ﬁ
10 Nos. 19 and 20 Nos. 60B and 80A

*11 Nos. 19 and 20 No. 17B

) No. 151
* No. 11 Mica is twice as thick as the No. 10.
Plugs o—0 S —
FIG.1 FIG.3
G O3
No. 309 FlG.2 Fic.4

No. 310 ;
FIBRE SHELL CORD BINDING SHELL SCREW.
P 10700 |
 WASHER l
@ o
No. 283B-4 Di ions and Repl ent Parts
PLUGS
DIMENSIONS AND REPLACEMENT PARTS
Dimensions Replacament Parts
Plug (Inches) Used with (See Cut)
Code No. Conductors A B (4 )] Used with Jack Nos. Cords Notes E F G
1A Fig.1 3 1{s 1t ¢ Same as for 347 S1A {Shell Frame P-146711 P-284008 P-84662
type Plug {Fully Insulated
116 Fig.1 3 1% +: {¢ Same as for 347 P1A, S1A *Has Red Shell P-81335 P-284008 P-84662
type Plug
136 Fig.2 3% 1% & % 99,152 R2CM Has Red Shell P-81335 P-284008 P-284007
144 Fig.1 3% 14 % <% Same asfor 347 W1A Has Cord Bush- P-81335 P-284008 P-84662
type Plug ing
145 Fig.2 3% 1% 41 % 32CComb.Jand S S2D e P-81200 P-285371 P-82341
130 v 849 1% . #% Same as for 310 None Re- [For plugging out P-141633 P-284008 ...
Plug quired signals in lines
in trouble
92
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Components and Accessories

PLUGS
DIMENSIONS AND REPLACEMENT PARTS
Dimensions Replacement Parts
Plug _ {tnches) Used with {See Cut)
Code No.  Conductors A B Cc D Used with Jock Nos. Cords Naotes E F G
151A) SRR % S 3% Same as for 347 None Re- |**For plugging P-141307 P-284107
15187 type Plug quired out signals in P-203133 P-284107 ...
lines in trouble
153D] P.236705
153K} Fig.4 5& 18 .. &] Same as for 347 None Re- See Note 1 P-236706 P-284108
153F | type Plug quired P-231940
185C) ... 25 13 ... & Sameas for 116 and e See Note 2 et e B
165D1 347 type Plug
221 Fig.2 3% I#&% &« %5 Same as for 347 Same as Has large red P-203388 P-284008 P-284007
type Plug for 347 insulating shell
type Plug

258C has black
insulating ma-
2580} .......... 1§ 14 ... #1 Same asfor 310 + terial. 258D
258D Plug has red insu-
| lating material
{Eight contact
plugs for use

274A-41 ... 13} #1 .. 13 391Aand392A 0 ... with portable P-288650 P-298651
274A-9{ telephones at P-298704 P-299033
subscribers
stations
D2ZE,
283B-4} Two D3AM, Ivory Finish Pp-372121
283B-6; Fig. 1% 3 . 1% 403 and 404 type D3AP, Old Brass Finish  P-372120 P-335616 P-242852
283B-9; 25 D4aw, [Brown Finish P-372119
D4AJ

309 Fig.3 3% 184 & 3 92 229 and types S3JA, 538, *Long Red Shell P-475817 P-284106 P-284007

246, 248, 249, 323, P2B, WiC,

445 W2C, 82B
310 Fig.3 34 15 & 31 49, 50, 70, 138, 141, 818, PI1C, *Long Red Shell P-475860 P-285371 P-284007

275, 295, 308, 347, P3E, S3A,

359, 362, 365 and S3B, P2B,

types 238 to 245, W3C, W2C,

267, 280, 284, 285, S2B,S1B,

289 to 291, 203, 324, PIC, P3E

326, 360, 363, 372,

382, 387, 446
34741 Fig.2 338 14 & & 99 and types 215, P2A, W2F, {Long Red Shell P-243875] P-284008 P-284007
347B§ 216, 217, 218, 219, PFiB, P2T, Long Black Shell P-243876

220, 221, 293, 235 R2DA,
226, 227, 230, 231, WaCQ
232, 233, 234, 235,

236, 237, 281, 297,

303, 309, 327, 353,

355, 361, 364 and

396

Note 1. The No. 153 type Plug has a resistance unit connected so that when the plug is inserted in a jack the resistance unit
i bridged across the tip and sleeve spring. The values are as follows: No. 153D Plug, 400 ohms, No. 133E Plug, 600
ohms, No. 153F Plug, 800 ohms. Intended for limiting the current in telegraph circuits. Equipped with a thermo-
static device which short-circuits the tip and sleeve if the current becomes too great, thus operating the protective
device in the circuit. The butt ends of the plugs are colored red, white or blue so that the different plugs can be
readily identified. k

Note 2. The No. 165C and D type Plugs are the same except that the No. 165C is made of black insulating material and
No. 165D is made of red insulating material. Dummy plugs for use with jacks which take the No. 116 or No. 347
type plugs.

* The following shells can be furnished for the Nos. 116, 309 and 310 Plugs when specified in order:

Plug Ne. Gray Shel! Biack Shefl
116 P-110576
309 P-284650 P-474886
310 P.237246 P-237245

** No. 151A has red sheil. No. 151B has black shell.
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Western Electric

Plugs (continued)

TWIN PLUGS

When an operator’s headset is to be used at a
switchboard, it is convenient to wire two adjacent

Circuit Arrangements

jacks for providing the necessary connections into [ — e ——
the switchboard circuit and to use a twin plug in OO0 S —
these two associated jacks in order that the neces-

No. 2898 Nos. 241A and B

sity for the operator handling two separate plugs
may be avoided. This practice is now standard and
jack mountings are designed for use with jacks so
mounted that a twin plug may be inserted only in
those jacks which are to be used together.

These plugs include a self-adjusting or flexible
feature which allows sufficient movement of each
plug in the shell to take up any slight off-centering
present in the jacks.

[ S —

Fo —

P> SSR——
= =

o

[ SoR——"

No. 241C Nos. 211 and 213

Oy
O

P Py
P> SR
No. 217

BINDING SCREW SHELL SCREW

G) " ®

TWIN PLUGS
DIMENSIONS AND REPLACEMENT PARTS

Plug ds:t':rs Dimensions Replacement Parts
Code (Each {Inches) Used with (See Cut)
No. Plug) A B [ D Used with Jack Nos. Cords Used for E F G
186 2 1% 33 T 14% — R2CD 19C TestSet P-205776 P-158989 ...
211 3 3% 1% 1z 15 49 . P-218333 P-284106 P-284007
213 3 35 1% 1 18 49, 50, 70, 141, 238~ .. P-218335 P-284106 P-284007
245, 259, 260, 274,
275, 295
217D 2 4% 14 %% 14 215, 216, 217, 218, ... See Note 1 P-167708 P-284008 P-82239
223, 225, 226 and
227 types
241A) 215, 297 and simi- P3N, S3F, Black Shell P-286061 P-229777
241Bt 2 33 144 b 1% lar types P2AA, P2T, Red Shell P-206010 P-229777
241C] - P3J (See Black Shell P-286061 P-229777
Note 2)
*289B 2 27 1% 5 1Y 364 or similar L2K, 14P, Operators’ ** P-238143 P-284007
types P41, P4N, Telephone
L4R, L6E, Sets
L2P or
similar
327A 2 3% 13% 5% 14 99, 236A, 236C, W2CA, Grooved to P-474988 P-238861 P-284007
236D, 438C and P2AL, mark proper P-239573
types 215, 216, 217, P2AM and way of in-
218, 219, 220, 223, P4H serting
225, 226, 227, 230, Plug in
231, 232, 233, 234, Jack
235, 237 and 297
Note 1. The No. 217D has a resistance bridged across the tip springs. Approximate resistance 600 ohms =+ .85. Engraving
on end “600 NL.”
Note 2. The No. 241 type Plug has brass frames of the two plugs electrically connected to the two plug sleeves. No. 241A

* %

and B Tips separately insulated. No. 241C Tip Conductors connected electrically.
The No. 289B Plug replaces and is interchangeable with Nos. 137, 152, 246A and 289A Plugs so far as use with jacks
is concerned, but cannot be used on cords arranged for these plugs. Used with No. 364 or similar type Jacks
mounted on No. 199A or similar Jack Mountings.
Shell half (grooved) P-371708; Shell half P-371707.
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Components and Accessories

No. 241 Plug No. 327A Plug No. 2898 Plug

Poles, line

The line poles here listed are intended primarily - .
for connecting portable telephones to open wire F ’
lines. They are made of hardwood and are in three \ / /"] ‘
sections, each approximately 6 feet in length. The S
joints are made of seamless brass tubing and are
arranged so that the sections are securely locked . ( n fﬁ
together when the line pole is in use. The poles | '
are so designed that the middle joint may be
omitted if desired, thereby reducing the length of
the line pole from 18 to 12 feet.

Contact with the line wires is made by means
of a connecting clamp which consists of a phosphor ( ') ( R ;')
bronze spring hook and threaded rod. When the
spring is hooked over the line wire it forces the '
wire into contact with the threaded rod which ‘ A 4\ \4 b vV
scrapes the wire slightly so that a good contact ; e
is obtained.

6C Line Pole 7A line Pole 8B Line Pole
Line Pole
Code No. Cord Description
6C For making contact M2DY two conductor The top section is equipped with two arms
with 2 metallic cord, 50 feet long. hinged at the lower end. These are each
conductors. equipped with a connecting clamp and are of
such length that they will span wires spaced
up to 2 feet horizontally.
6B For making contact Without cord. Same as 6C, less cord.
with 2 metallic
conductors.
B 1 metallic conduc-~ MI1AB single conduc- The top section has one connecting clamp only.
tor (grounded tor cord, 50 feet long.
line).
TA Without cord. Same as 7B, less cord.
8B 2 metallic conduc- M2EA two conductor The top section is equipped with two connect-
tors cord, 50 feet long, ing clamps. One of these is fixed to the pole
and the other free but under control of the
user by means of a long cord. This is intended
for making connections between two line
wires spaced up to 51 feet, either horizontally
or vertically.
8A Without cord. Same as 8B, less cord.
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Western Electric

Protectors

Protection of central office and telephone sets
against lightning and abnormal electric currents
is an important feature of telephone practice.
The Protector must be simple in construction
so that the parts can be easily replaced when
necessary, and reliable in operation in order that
it may give the desired protection when needed.
Western Electric fuses act al one and one-half
times their rated current values and open space
cut-out Protectors will discharge across their air-
gaps at a definite voltage value because of the
accurate manufacture of the Protector Blocks.

The wide application of carbon block cut-out
(air-gap) Protectors makes particularly important
the use of Protector Blocks requiring minimum
attention for renewal and cleaning. The following
types of Protectors are designed to reduce main-
tenance and give the highest grade of protective
service.

86 TYPE PROTECTOR
(LARGE CARBON BLOCK)

No. 86B Protector
Caver Removed

The No. 86B (Large Carbon Block) Protector
consists of a porcelain base having two-line ter-
minals and one ground terminal, three large car-
bon blocks (which are so placed as to form a high
voltage protector) and a metal cover. It is de-
signed to protect telephone lines against high
potential and abnormal currents.

98 TYPE PROTECTOR

The 98A Protector is intended to provide abnor-
mal voltage and current protection for one pair
of wires at subseriber stations.

. The 98B Protector is intended to provide high
potential and abnormal current arrestors for pro-
tection of one pair of wires at dispatcher and way
stations.
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The 98C Protector is intended to provide high
potential and abnormal current arrestors for pro-
tection of one pair of wires in railway signaling
sets.

No. 98A Protector

Consists of

Protector Line Profector
Code No. Protection Blocks Fuses

98A 2-Wire g 11:;3‘ g?} 2 No. 11C R;Apiitces No.

; 5
98B 2-Wire |2NC gg} 2No. 1iC Replaces No.
o 2 No. 19]
98C 2-Wire { 2 No.11C  (Includes 2
2 No. 20§ No. 11 Pro-

tector Micas)

NO. 99A PROTECTOR

No. 99A Protector

The No. 99A Protector consists of three carbon
electrodes mounted on a porcelain base and en-
closed in a metal case. It is intended for use with
open wire subscriber lines on higher voltage joint
use poles, or as lightning protection for one pair
of conductors having high dielectric insulation
such as “U” bridle wire.

NO. 101A PROTECTOR

The No. 101A Protector is intended to provide
protector drainage on Type C Carrier Systems
and to minimize lightning interference with
super-imposed voice frequency telegraph.

The No. 101 A Protector consists of a sheet metal
housing in which are mounted the apparatus indi-



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS |

cated below and the necessary terminals. The
lower end of the housing is arranged for the
entrance of bridle and ground wires.

This protector is intended for crossarm mount-
ing.

R283A
RET COIL

\ o B N g ST N

lx |C 2
[ \T
AT AT T30
reovecTon X i IR [IRE
woid ] O] Brier ) (ol e
Lle sl lal ey |
BINDING —{ 10! i ‘ot o | o
.y ¥

o]
$03TS o =
fr---1
i
|

Ly
CABLE TERM,
LOADING COIL CASE OR
LONGITUDINAL RET. COIL,
TE
BRIDLE AND GROUND WIRES MAY

BE SOLDERED TO LUGS AS SHOWN
OR ATTACHED TO BINDING POSTS.

No. 101A Protector

Protector Furnished Equipped with

Code No. Protector Blocks

101A No.26 No.27 No.30
4 2 2

Retardation Coil

263A

NO. 104A PROTECTOR

The No. 104A Protector is a drainage device for
reducing electrostatic voltages that are induced
on open wire telephone circuits as the result of
exposure to nearby power circuits. By providing
balanced drainage paths from the two sides of a
telephone circuit to ground, the No. 104A Protec-
tor reduces the electrostatic voltages to safe
values, without interfering appreciably with the
normal operation of the telephone circuit. Each
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3.
Cor P

No. 104A Protector provides drainage for two
open wire pairs. As shown in the wiring diagram
the drainage path provided from each line wire
to ground consists of a capacitor and a resistor
in series.

A No. 79B Protector Mounting, equipped with
26-30 protector blocks, serves to protect the com-
ponents from damage by lightning or other high
voltages. The capacitor is an oil filled condenser
having a capacitance of 0.25 microfarad (4-20 per
cent, -—-10 per cent) and is rated at 1,000 volts d-c.
The resistors have a resistance of 10,000 ohms
(=10 per cent) and are rated at 40 watts. The
galvanized steel housing is approximately 87" x
2% x 5-7/32” and is arranged for cross arm or
pole mounting.

- ‘/lpnomcma

« MOUNTING

I
|
}

U |

|
N

[ A

FAIR

PAIR

No. 104A Protector

NOS. 1074A AND 1079AP PROTECTORS

The No. 1074A Protector provides protection for
one wire against high potential and abnormal cur-
rents. This protector is generally furnished in
strips of 10 protectors. It is necessary to specify
the number per strip when ordering.
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Wesrern Electric

Protecfors (continued)

The No. 1079AP Protector provides protection
for two pairs of wires against high potential and
abnormal currents. It is intended to be mounted
in an asbestos lined terminal box. These protec-
tors consist of the following items:

No. 1079AP Protector No. 1074A Protector
Consists of o
Protector Protector Prateclor
Code No. Line Protection Mountings Blocks Fuses Protects Agoinst
1074A As required T4A 1 No. 19 1No.7TA High potential and abnormal cur-
1 No. 20 (7 amp.) rents.
1No. 11
(mica)
*10T9AP 4-Wire 1 No. 79A 4 No. 26 4No.11C High potential (lightning) and
1 No. 80A 4 No. 27 (7 amp.) abnormal currents for group
mounting. Fuses mount on 7
inch centers. Common ground
strips are furnished for inter-
connecting two or more units.
* Four No. 60A Fuses and one No. 80 Protector Mounting may be used with the No. 1079AP Protector as a sneak
current arrester for private branch exchange protection.

NO. 1093CW PROTECTOR

The No. 1093CW Protector consists of a 98A
Protector assembled in a 93CW Protector Mount-
ing for outdoor installation. This protector will
provide protection for a telephone station (one
pair of wires) against high potential (lightning)
and abnormal current. The No. 1093CW Protector
replaces the No. 1093AW Protector.

PROTECTOR DRAINAGE

Drainage coil equipment is available to reduce
lightning interference with carrier telegraph sig-
nals and is intended for use on lines on which
type C Carrier Telephone Systems with super-
imposed voice frequency carrier telegraph are
operated.

During thunder storms substantial voltages to
ground may be induced on the conductors of an
open wire line. The usual protectors provided at
Ne. 1093CW Protector the ends of the line serve to relieve these high
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voltages by discharging them to ground. There is
always, however, a certain amount of dissymmetry
between the two protectors on a pair of wires,
either in their initial breakdown wvoltages, dis-
charge characteristics, or in both. Because of these
dissymmetries, when the lightning currents dis-
charge through the protectors, a pulse appears in
the metallic circuit whose magnitude depends
upon the size of the voltage induced by the light-
ning and the degree of dissymmetry between the
protectors. These resultant surges may cause false
operation of carrier telegraph equipment (re-
ferred to as “hits”) and clicks in telephone cir-
cuits. Much effort has been directed toward the
development of protector blocks which operate in
pairs without dissymmetrical characteristics, but
it has not been found possible to accomplish this
without impairing their ability to protect the plant.

The drainage coil is a two winding retardation
coil bridged across a line pair, the two windings
being in series as regards the bridged circuit and
with their junction point connected to ground.
The two windings are coupled inductively and are
so poled that they offer very low impedance to
equal discharges to ground from the two line
wires. The coils are separated from the line by
protectors. The action of the coil is such that
lightning discharges which are not so great as to
permanently ground the protectors ordinarily
take place across the protector blocks in series
with the drainage coil and in sufficiently close
balance so that their effect upon telegraph signals
is reduced to a minimum.

In order to obtain the desired benefits from the
application of protector drainage, it is essential
that the drainage (retardation) coils should be
installed at all points on that section of a carrier
circuit where experience indicates that lightning
is severe or frequent and where arresters are pro-
vided for the protection of a cable or for the pro-
tection of office equipment.

Where the cable protector blocks are located
within the cable box, the No. 257TA Retardation
Coil should be located within the same box if
space is available or within an additional and
adjacent cable box. The protector blocks and
mounting assemblies, P264042 or P453543, that are
in series between each line wire of the carrier
pair and its associated portion of a coil, must be
as close as physically practicable to the coil itself
and, in addition, should be equally as close as
practicable to the cable protector blocks on which
the line wires terminate. These protector blocks
which are required to provide what is known as
back-up protection for the protector blocks in
series with the coil, should be connected directly
to ground and to the same ground wire which is
connected to the midpoint of the retardation coil.
Both in this case as well as in office installations,
the back-up protector block protection must have
a normal breakdown rating of at least 300 volts
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d-c higher than that of the protector blocks in
series with the coil windings. It is important that
not only the two groups of protector blocks and
coils be physically and electrically close to each
other, but also that the same ground wire should
be used for both and be as short as feasible.

1-68738A Drainage Coil Assembly

In offices, the No. 257A Retardation Coil should
be mounted as close as practicable to the protector
blocks on which the carrier circuit terminates.
It will be found preferable in many cases to re-
move the existing office protector blocks and place
therein the back-up protector blocks mentioned
above, and to extend a connection to the low volt-
age protector blocks which are in series with the
windings of the retardation coil. If frames are
located in the office, assembly per J68738A is
recommended. This assembly consists of either
one or two coils on a mounting detail which is also
used to mount the springs for two protector units
for each of two coils. The springs and protector
blocks for the four protector units are provided
on the mounting detail regardless of whether it is
equipped with one or two coils.

The coil mounting detail is attached by means
of four screws to assembly mounting details for
mounting on the vertical ground bar on the ver-
tical side of a main or combination distributing
frame. If it is desired to mount the drainage coil
assembly in place of a terminal strip on the ver-
tical side of a main or combination distributing
frame the above four screws should be removed
and the assembly mounting details discarded.

Particular care must be paid to the use of the
same ground wire for both sets of protector blocks
and to maintaining at least a 300-volt differential
between the ratings of the two protector blocks.
In those cases where the entering cable is under-
ground, it may be found more convenient to place
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Westernr Electric

Protectors {confinued)

the drainage coil equipment on the carrier circuit
involved at the outer end of the underground
cable. Where the entering cable is aerial, the
arrangements outlined above shall be followed.

Where carrier circuits to be equipped with pro-
tector drainage are subject to high induced poten-
tials from faults on paralleling power circuits, spe-
cial arrangements are available for reducing the
likelihood of permanent grounding of the protec-
tor blocks in the drainage circuit. When this or
other special situations are encountered, consult
your distributor for further information.

Receivers

No. 558B Receiver

END VIDW
wWITH CAP (ITEM 1)

The No. 558B Receiver is intended for use in e

the No. 1536E Telephone Set in mines where ex-
plosive gases are present. It consists of a case and
and cap with a No. HA2 Receiver Unit and a
R2FE Cord. The receiver unit is held in place by

No. 706 Type Receiver

a molded cav. The receiver cord is rigidly attached secrion a4
to the case by means of a clamping nut, and the Number of Parts
internal cord conductor connections are soldered P “’“E“’E" “‘:"" ‘:" i R:::;"‘" e
H 1 em 1ece Far. 1ece Name

to the receiver unit, U P456521 Cap 1 | |
2 P132056 Fil. HM. Screw 2 2 2

NO. 706 TYPE RECEIVER 3 -—— HAI Receiver Unit 1 —_ —
. . 3 —— HAZ2 Receiver Unit — 1 —

The No. 706 A Receiver consists of a case pro- 3 — HAd4 Receiver Unit —  — 1
vided with contact springs and terminal screws, 4 T456520 Case Assembly 1 1 1
an HA1 Receiver Unit and a cap for holding the 5 P470125 Contact Spring 2 2 2

receiver unit in place. The HA1 Receiver Unit has P290526 Case and Epring

an impedance of approximately 116 ohms at 800 Assembly Items 4 & 5
cycles and is of the control diaphragm, magnetic

tg;pe used in the combined hanpd telephone sets. NO. 716 TYPE RECEIVER

It provides higher quality speech reproduction
than former desk stand types of receivers and is
arranged so that the receiver units are easily
replaceabie.

The No. 706B Receiver is similar to the No.
TO6A except that it includes the HA2 Receiver
Unit having an impedance of approximately 257
ohms at 800 cycles.

The No. 706C Receiver is also similar to the
No. T06A Receiver except that it includes the
HA4 Receiver Unit having an impedance of ap-
proximately 2000 ohms at 800 cycles.

The HA1, HA2, HA3 and HA4 Receiver Units
should not be used in circuits permitting d-c to

. N;::. 716 Type Receiver
flow through receiver. Equipped with No. 11A Head Band
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The No. 716A Receiver consists of an HAl
Receiver Unit assembled in a No. 11A Receiver
Holder involving a phenol plastic cap and case
having terminal and cording facilities which
accommodate the same cords as the No. 528 Re-
ceiver. This Receiver is arranged for use with a
No. 11A Head Band.

The No. 716B Receiver is similar to the No,
716 A Receiver except that it includes an HA2
Receiver Unit.

The No. 716C Receiver is also similar to the

Components and Accessories

No. 7T16A Receiver except that it includes an HA4
Receiver Unit and is intended for use in train
dispatching way stations and in subscribers’
stations.

The No. 716D Receiver consists of the No. T16A
Receiver equipped with the No. 11A Head Band.

The No. 716E Receiver consists of the No. T168R
Receiver equipped with the No. 11A Head Band.

The No. 716F Receiver consists of the No. 11A
Receiver Holder, HA3 Receiver Unit and No. 11A
Head Band.

RECEIVER REPLACEMENT DATA

Receiver

Code Head Band
No. Rec. Unit Rec. Cap. Rec. Case Cade No.

Loose
Parts HA2 P-456236 P-284711 —

‘ Includes
558B  HAZ P-456521 P-335563 —

Inciudes

708A HA1 P-456521 P-456520(A)
T06B HA2 P-456521 P-456520(A) —_
706C HA4 P-456521 P-436520(A) —
716A HAI1 P-458946{B) P-371844(B) 3B or 11A(C)
716B HAZ P-4589%46(B) P-371844(B) 3B or 11A(C)
716C HA4 P-458946(B) P-37T1844(B) 3B or 11A(C)
716D {(716A Receiver and 11A Head Band)
718E (116B Receiver and 11A Head Band)
T16F HA3 (11A Receiver Holder and

11A Head Band)

(A} Does not include screws and contact springs.
{B) Components of 11A Receiver Holder.
{C) Head Band must be ordered separately,

Rec.
D.C
Res.

57

57

57

275

26
57

275

101

Rec.
imp.
at 800
Cyceles

Rec.

Imp. Replaces Rec.
ot 800 Code D-C
Cyeles Ne.  Res.

Hoad

Used With Band

Hand Sets
1001C, 1001H and 1001P

257 131 71 248

257 558 (R2FE Cord

Included)

Telephone Set
1536E

257 144 83 215 Telephone Sets
1317P, 8, AH, CN, CG,
CP, CR, CS, BK, R, N,
CH, BA, 1336H, 1305AC,
1312A
Desk Stands
1020A1, 10400, 1040A1,,
1651AY,
Transmitter Arm
1020CC
Telephone Sets
1317W, AD, 1336F,
1293A1, AK
15268 Telephone Set (Port.)
1314A Telephone Set (Port.)
501 and 502 type Subseriber
Sets
Telephone Sets
1317BU, DU, 1293BC
Desk Stands
1120AB, 1142AB
Transmitter Arms
1120C, 1148DA, DB,
DC, DD
Railroad Way Stations
1010A and 1010B Head Sets
295 type Subscriber Sets
Telephone Sets
1217AE, AW, 12983 AE, AL
Desk Stands
1042AR, BR, 1020AB
Transmitter Arms
1020C, E, 1048DA, DB,
DC, DD, 1048GA, GB,
GC, GD
1010B Head Set

2000 508 520 1860

115
257

562A
133
189

60
70

4h

188
254
241
3B

11A
1c
3B

528
565A
186

84
45
400

260
241

2000 2350

565B 400 2350 ic
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Relays
Relay
Code No. Resistance (QOhms) Dagcriplion Use
11 2 windings
55 ohms each No. 60B Vacuum Tube Rectifier
M3 Two “R” type Relays mounted
on an individual mounting By railways in selector ecircuits.
R323 3600 No, 60B Test Set
R332 375 Nos. 62 and 863 type Selector Keys
R512 .33 Primary
325. Secondary e No. 162 type Selector Sets
R1027 95 s Nos. 62 and 63 type Selector Keys
221JB 335 Holding relay Nos. 608, 62B and 62C Selector
Apparatus Cases
TELEGRAPH RELAYS )
60A 30 Replaces 26A Relay No. 60B Selector Apparatus Case
GlA 30 No. 62C Selector Apparatus Case
D-142204 30 Special 60A Relay No. 62B Selector Apparatus Case
{Sub-base item 9, Terminal Post
Assemblies items 4, 47, 51 and
wiring omitted)
418 40B 39B 14 34 45
15 s
1\46\35\ |\I /12 /338
NNV /
(r 57 )
m@ {0 @ -
@ 31
i < 9\
SIESIES s | |
@ 1} TR
© =N T
@@ & ““y s/
o
7
18
Mo. 60A Reloy
No. 60A RELAY REPLACEMENT PARTS
Ham No. Subject Item No. Subjact ftem No. Subjact
2 R.HM. Screw P-116879 18 Contact Post P-477474 39B Armature Assem-
3 RHM. Screw P-218126 184 Stud P-477476 bly P-477366
4 Hex, Nut P-218127 20 Bracket P-477477 408 Contact Spring 1 P-247792
5 Contact Point P-297899 21 Insulator P- 97477 418B  Assembly | P-247793
6 Clip P- 91308 22 Insulater P- 97478 45 Scr. RHM-BR-
7 Clamping Plate P- 92343 23 Stop Spring P-471418 164-32 x T P-283238
8 Bushing P- 93293 24 Contact Serew P-477472 46 Ser. Fil HM. St
9 Sub Base P- 95884 25 R.HM. Screw P-131216 086-84 x 3/16 P-283237
10 Check Nut P-477473 27 R.HM. Screw P.283263 47 Washer-BR-3/16
11 Bearing P- 95930 30 Bracket P-459092 asﬁié 0508 P-283236
12 Hex. Nut P- 95942 31 Base P-459093 x * - -
13 Hex. Nut P- 95043 32 Pole Piece P-477367 49 Non-Tangling
14 Hex. Nut P- 93823 33 Clamping Piece P-477368 Lock Washer
15 OHM Screw P- 95306 34 Hex. Hd. Screw  P-477369 Steel--No. 8 (.164)
16 Stud P- 97471 35 Bracket P-_477370 x 5/64 x 3/64  P-283567
17 Contact Post P-477475 38B Coil P-174035 51 Lock Washer P-283592
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Coemponents and Accessories

0 4B 408 39B 14 34 44 32

5*\ o

13 ]
22 20823227248 48 33

No. 61A Relay

No. 61A RELAY REPLACEMENT PARTS

ftem No. Subject Item No. Subjuct

2 R.H. BR.M. Screw P-116879 32 Pole Piece P-477367
3 R.H. BR.M. Screw P_218126 33 Clamping Plate P-477368
5 Contact Point P-_297800 34 Hex. HD. Screw P-477369
6 Clip P- 91308 35 Bracket P-477370
7 Clamping Plate P- 92343 38B  Coil Assembly P-174035
8  Bushing P- 93293 398  Armature Assembly P-477366

10 Check Nut P-477473 40B Contact Spring Assembly P.-247792

11 Bearing P- 95930 41B Contact Spring Assembly P-2477193

13 Hex. Nut P- 95943 42 Washer-BR-3/16 x 7/16 x

14 Hex. Nut P- 93823 .0508

16 Stud P- 97471 43 SCI(').SFﬁ‘iléFI\%/SIg.-

17 Contact Post P-4T7475 .086-64 x

18 Contact Post "P-477474 4 Ser. RHIXI“I?R-‘

30 Stud P-dr7476 5 SooREVLER

20  Bracket P-477477 e e

21 Insulat P. 97477 164-36 x 115

or 48 Non-Tangling Lock Washer

22 Insulator P- 97475 Steel-No. 8 (.164) x 5/64 x

23 Stop Spring P-477478 3/64 TV

X Contact Screw P-477472 51  Terminal Strip {No. 6-141-

25 RH. STL.M. Screw P-131216 H. B. Jones)

30 Bracket P-459092 52 Terminal (No. 31666-

a1 Base P-462769 Aireraft Marine Products Co.)
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Wesftern Eleclric

Relays (continued)

No. 221JB Relay

No. 221JB RELAY REPLACEMENT PARTS

Item No. Subject

A Coil P-250737
B Armature Travel Screw P-250207
C Armature Travel Nut P-250211
D Armature P-252502
E Armature Screw P-252599
F Clamping Washer P-252089
G Pileup Screw P-250715
H Clamping Plate P-251737
I Insulator P-250212

P-252113
J Contact Spring *1P-252110

P-250310
K Contact Spring P-252112
L Contact Spring P-252115
M  Contact Spring P-252114
N Armature Stop P-250206
0] Pole Piece P-250260
P Armature Plug P-252109

* To be assembled,

NO. 209 TYPE RELAYS

Nos. 209FH and
Fl Relays

Highly sensitive polarized relays equipped with
dust covers and intended for use in telegraph
circuits.

Current values shown are for reliable operation
in telegraph circuits. Equipped with No. 4 metal
contacts unless otherwise indicated.

Mount on Nos. 823, 884 or similar type Mounting
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Nos. 209FH and FJ Relays

GENERAL DESIGN AND DIMENSIONS OF NO. 209 TYPE

Plates. Require a connecting block for mounting
and connecting purposes as indicated.

Will mount mechanically on 234 inch centers,
but due to sensitiveness to magnetic interference,
the mounting centers with respect to other No. 209
type relays or any other magnetic apparatus
should be given special consideration in cach case.



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS %

c ts and At ries

[}

General Design and Dimensions
of No. 209 Type Reloys

Resisfance (OChms)

Operate

(*y Plus or minus 10%.

() Phis or minus 15%.

(b) Through four primary windings in series aiding.
{c) Through Pl and P2 in series aiding.

(d) Through each one of the three parallel windings.

C:d.'a'ah‘l'o. Cdm;:::;;ni?eﬁ‘“k Primary Winding Secondory Winding ;fi'r:’::;ﬁ

209FD 18A (7) 675 each (3 Wdgs.) - (d) .00175
(j) 209FG 18A (r) 185 each (4 Wdgs) (*) 115 cach (2 Wdgs.) (b) .001
(i) 209FH 18B (*) 136 each (2 Wdgs.) — (c} 00125
(i) 209FJ 18B (*) 85 each (2 Wdgs.) — () 0038

(1) Equipped with extra heavy contacts of tungsten on
contact screws and extra heavy contacts of No. 4
metal on armature.

{r) Approximate resistance.

P et R .
e Oles 1@l iy T - “
Q@@ 2 3" . i% i

@ @ ‘IG P rt—d —[ i il

B e | [T—=——="1 - 7;:#- »

. 1 2 I L;,tt ! e o;ﬂ_; :i

l et

General Design and Dimansicns
of No. 255 Type Relay

PRINATY

NO. 255 TYPE RELAYS

Polarized relays each equipped with reed type
permalloy armature and anti-chatter contacis.

Armatures are equipped with exira heavy No. 4
metal contacts and contact screws are equipped
with extra heavy tungsten contacts,

Mount on No. 823, No. 884 or similar type
Mounting Plates through the medium of a No.
18B Connecting Block.

Insulated from mounting plate.

Will mount mechanically on 234 in. vertieal and
horizontal centers, but due to sensitiveness to
magnetic interference the mounting centers with
respect to other No. 255 type Relays or any other
magnetic apparatus should be given special con-
sideration in each case.

Relay Resistance Oparate
Code No. Windings (Qhms) (Ampere}
255A Parallel (0) 136ea. "
255R {Primary (oo) 200 {ap) (bf) .0025}
Secondary  (00)1000 (ap} {bf).0005

(*) For reliable cperation in teletypewriter ecireuits,
should receive not less than .005 ampere d-c
through the windings connected in series aiding.

(o) Plus or minus 10%.
{oo) Plus ar minus 1%.

(ap) For adjustment purposes only. The current for oper-
ating in service should be approximately 214 times
the operate value shown.

(bf} In either direction after soak of .0125 ampere d-c in

No. 255A Relay

No. 255B Relay

opposite direction to the operating current.
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Wesrern Electric

Ringers
NOs. 32, 38, 45, 51, 53
AND 60 TYPE RINGERS

Ringer Resistance
Code No. in Ohms Gong No. Used In

32BG 2500 13 Nos. 1130E and F Telephone
Sets

38BG 2500 26A Nos. 127F and 400K Sub-
scriber Sets; Nos. 1317P,
S, W. AW and BK and
No. 1417P Telephone Sets

45BG 2500 26A Nos. 1336E, F, H and 1305AC
Telephone Sets. Moisture-
proofed

*51FG 1620 29A  Telephone Sets and Nos.
300, and N Desk Set
Boxes No. 32 Type Ringer

53AG 1000 29A  No. 1317CG Telephone Set

53BG 2500 29A  Nos. 1317CP and CS Tele- NOS. BIAL AND D-157363 RINGERS

phone Sets
53FG 1600 29A Nos. 1317CN and CR Tele- .
phone Sets FeHoLES

60CG 16 26A Nos. 160C, R, AC, AR, BC
and BR Selector Sets

* The No. 51 Type Ringers have bent gong posts which
permit of their use in woodwork drilled for ringers

having three inch gongs; for example, drilled for the
\g’-nzo
]'n *127 CORD TIP

j
[
No. 38 type Ringer. [ = I
_ _ | P
| |
: b ~ o o == = _{ i |

L————q'———————-—l L-t,—%"—---l

No. BTAL Ringer

/BLACK
/s
7/

NO. B1AL RINGER

The No. BIAL Ringer is a unit type biased
ringer used in telephone set mountings and in
telephone sets. It has a cantilever type biasing
spring arranged for three settings and a stroke
adjusting stop for adjusting the sound output.

The Ringer is equipped with one No. 41A and
one No. 41B Gong. It can also be obtained
equipped with two No. 40C or one No. 40D and
one No. 40E Gong when specified in the order.

The No. BI1AL Ringer has two coils having a
total d-c resistance of 4600 ohms =+ 109%. The 900
eycle inductance is minimum 20 henries.

NO. D-157363 RINGER

The No. D-157363 Ringer is the same as the
B1AL except that it is equipped with a D-157360
Condenser (% mfd.) having a bracket arranged
to mount between the gongs and the gong mount-
ing of the B1AL, The condenser is connected in
series with the ringer coils and is intended to block
: j the selector pulses when the ringer is used in
Nos. 38, 45 and 51 Type pox:tablf: telep%lone_sets, such as the No. 301A, on

Ringers train dispatching lines.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Components and Accessories

| —P-I01 706

)

’.!é"

-
i

r
ra
1

+
;

PZSS¢2| ! 5I -
b
I

0 e

P295422 Bl

| RINGERS _ ! RinGERS
‘

L[+ PIS6B33

P203971

PZ295144

/ P2951486

. P- 295795
ol Y, o rie
~—P-20&568

@ @‘@’;

5

P-29B265

g

Nos. 38BG, 45BG ond 51FG Ringers

&”ﬁn‘a\\\‘i‘\

F-205281 i

{RSSEM)

y Pe205282
- (ASSEM)

P-206568

P-284152

T ———. 248486
{ASSEM)

P-108452
{ASSEM.)

Nos. 53AG, BG and FG Ringers

&

P-108452
P-108454
P-101698
P-101699
P-248486
P-101706
P-295144
P-247797
P-295146
P--295143
P-205654

RINGER REPLACEMENT PARTS

Armature Adjuster
Adjusting Screw
Pivot Screw

Set Nut

Armature and Clapper Assem.

Clamping Plate

Coil  [38BG, 53RG
Coil |45BG

Coil |51FQG, 53F
Coil |53AG

Coil Mounting Screw

¥ Gong Screws not shown,

P-139285

P-10789%6
P-156253
P-284152
P-206568
P-205651
26A

20A
P-107918

BG, FG

Magnet [45BG

Washer Head Screw

Washer

Mounting Screw

Gong Post Screw

Gong for Nos, 38BG and 45BG
Ringer

Gong for Nos. 51FG, 52AG, BG,
FG Ringer

Gong Screw®

Magnet {38]3(}, 51FQG, 53AG,
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Western Elecfric

Ringers (continued)

P-156833 -
P-140862
{///
= = P-140894
T i
P-471953 : | Eﬁ\r‘x?-moes:
Tk
P-140844 o L pa40BaY
1 H r
L] Lo {H el
plaoBag—" | ! T — P-1408 45 5
! |
P440859—‘:5—4—«r—@ C P-140835
P-14554] 20 P-140849
o—
ey
P-145539
P-20565
\ P-10189%9 -4 —_P-14DBB0O
T =
[Panant =) —— P40
P-101698 = gel
i ;:‘.:‘ P-1408B50
i ~——P-131186
X . P-108454 — .
P-29B266 T Po140855

No. 60CG Ringer

NO. 80CG RINGER REPLACEMENT PARTS

P-140855 Armature Adjuster P-140845 Contact Spring
P.108454 Adjusting Screw P-140848 Rubber Separator
P-101698 Pivot Screw P-140847 Contact Terminal
P-101699 Set Nut P-.298266 Heel Ivon
P-140835 Spring P.156833 Gong Post
P-145539 Contact Arm P-140894 Clamping Plate
P-145541 Clapper and Armature P-140862 Pile-up Screw
P-140849 Clamping Plate P-140851 Bushing
P-140859 Coil Assembly P-471953 Insulator
P-295795 Coil Mounting Screw 26A Gong
P-140844 Contact Spring P-107918 Gong Serew*

* Gong Screws not shown.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Sets, hand

The 1011 type Hand Sets are intended for in-
stallers’ and repairmen’s use. They consist of a
soft rubber handle containing a talking and moni-
toring switch, a 361C Condenser, a cord equipped
at the free end with test clips, in addition to the
apparatus listed. The switch is connected so as to
short circuit the condenser when in the talking
position,

The 1011AW Hand Set is for use in manual
areas. The 1011BW is for use in dial areas and
includes the 103A Dial, The 1011CW Hand Set is
for use in dial central offices for routine testing
purposes and includes the 5JB Dial.

The 1012 type Hand Sets are intended for use
in train dispatching systems and for linemen's use.
They are black finished hand sets consisting of the
apparatus listed below,

Components and Accessories

The F1IAW-3 Hand Set is intended for general
use at common battery subscriber stations and at
local battery stations for talking circuits of not
more than 3 volts. It is a component of the 302
type Telephone Sets and consists of the apparatus
listed below.

The F2AW-3 Hand Set is intended for use in
central offices and PBX systems. It is similar to
the F1AW-3 Hand Set except that it is equipped
with a 4-conductor cord lerminating in a twin plug.

The F2BW-3 Hand Set is intended for use in
anti-sidetone, local baitery talking, common bat-
tery signalling, subscriber stations in manual and
dial areas and in key cabinets. It is similar to the
F1AW-3 Hand Set except that it employs a
4-conductor cord. The talking circuit should be
limited to 3 volts.

The F3AW-3 Hand Set is similar to the F2ZAW
except that it is equipped with a switch in the
center of the hand set handle which cuts out the
transmitter circuit when not in operated position.

Transmitter Receiver Hand Set
Hand Set Unit Unit Handle Card
Cade No. No. No. No. Ne. For Use in Circuits Replaces
1011AW F1 HAL — WaBT Manual Areas
1011BW F1 HA1 — W2BT Dial Areas
1011CW F1 HA1 — W2DB Dial Areas
*1012A F1 HA2 1D 2-W1T Common Battery 1001A
*1012B F2 HAZ 1D 2-wir Local Battery 1001A
*1012C F2 HAZ 1d (a) 1-H3K Local Battery 1001C & 1001H
*1012H Fi HAZ 1J(a) 1-H3IK Commeon Battery 1001H
F1AW-3 F1 HA1 F1w.3 H3C-9(b) Common Battery
F1CW-3 F1 HAI F1W-3 H3AD 300 and 325 T'ype Tel. Set
F1DW.3 F2 HA2 F1w-3 H3C-9 Local Battery
F1IFW-3 Fz2 HAl F1w-3 H3C-9 Train Dispatching
FIGW-3 F1 HAl F1wW-3 H3AD Rural Power Line
F2AW.3 ¥1 HA1l F2W-3 H4T Includes 28913 Plug
F2BW-3 F1 HAIL F2w-3 HAT-9(b) Local Battery Talking
Common Battery Signaling
F3AW-3 F1 HA1L Fi-3 H4J Includes switch in handle
F3BW-3 F1 HAIL F3.3 H4AA Includes 2898 Plug and
Switeh in Handle
F3CW-3 | HA1 F3-3 H3T 301A Tel. Set, includes
Switch in Handle
F3DW-3 F2 HAZ2 F3-3 H3U Includes Switch in Handle,
Portable Tel. Set in Train
Digpatching Services
F3WW-3 F1 HAG F3-3 H5D Mobile Radio Telephone
Systems
F3ADW.3 F1 HAS F3-3 None Mobile Radio Telephone
Systems
Handset Handles types FIW, F2W and F3-3 include the 129F Condenser as a component.
(*} The 10124 and B Handsets are connected in series while those of the 1012C and I Handsets may be separately
connected through three conductors, one of which is common.
(a) Handle is equipped with a push button switch for cutting the transmitter and receiver into the circuit.
{b} When used on local battery, talking circuit should be limited to 3 volts,
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Western Electric

Sets, hand (continued)

Sets, subscriber

The Nos. 127F, 531AW-3 and 592 type Sub-
scriber Sets contain ringers which are intended
for auxiliary use as extension ringers in connec-
tion with wall, desk and transmitter arm tele-
phones or for use instead of regular ringers
furnished in the telephone.

NO. 127F SUBSCRIBER SET

No. 1011 type Hand Set

No. 127F
Subscriber Set

This Subscriber Set is an extension ringer for
magneto lines. It consists of a wood box with a
ringer mounted on the cover. Approximate over-
all dimensions 612" wide x 5% high x 47" deep.
The standard finish is golden oak.

NO. 127J SUBSCRIBER SET

The No. 127J Subscriber Set is used as an exten-
sion signal in connection with the No. 60BP Selec-
tor and the Nos. 160 and 162C and R type Selectar
Sets. It consists of a wood box with a No. 60CG
Ringer mounted on the cover. This is a direct cur-
rent type of ringer designed to operate from one
or two dry cells.

NO. 531AW-3 SUBSCRIBER SET

No. 1012 type Hand Set

No. 531AW-3
Subscriber Set

This Subscriber Set is an extension ringer set
for use on non-polarized ringing lines. The appa-
ratus is mounted on a steel base and the cover is
made of a black thermoplastic material. Approxi-
mate overall dimensions are 4;%" wide x 614" high
No. FIAW-2 type Hand Set x 13”7 deep.
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

NO. 592 TYPE SUBSCRIBER SET

No. 592 Type
Subscriber Set

C nts and A ies

P

The No. 592 type Subscriber Sets are intended
for use as extension, loud ringing bells. They con-
sist of a die-cast housing enclosing what is essen.
tially the mechanism of a B1A ringing motor, the
apparatus listed below and suitable terminals for
connecting the Subsecriber Set in the telephone
circuit. The No. 592AW Subscriber Set may be
used on manual or dial lines in individual, two-
party selective and four-party semi-selective line
services. The 592BW Subscriber Set is intended
for use on magneto non-polarized ringing lines.
The No. 592CW Subscriber Set is intended for use
in four-party full selective and eight-party semi-
selective service.

For outdoor installations, a No. 169AW Back-
board should be used.

Approx.

Sub. Set Ringer Resistance Gongs
Code No. No. (Ohms) No.
127F 38B 2500 Two 26A
1277 60CG Two 26A
531AW-3 B1AL 4600

592AW 4600 =109, *T'wo 26B
592BW 4600 =109% *Two 26B
592CW 2000 =109, *Two 26B

Cond v Operating
No. Tube Current Replaces
A-c not biased
21BA
198B A-c biased to 127A, 584DE,
prevent tap- 584DF
ing
198A 3921
A-c not biased 392B
359A 392K &M

* When specified in the order, can be obtained with two No. 42A Gongs (4" diameter) instead of two No. 26B Gongs.

WAY STATION SUBSCRIBER SETS

]
J Aean g

P

1

No. 501E Subscriber Set
Caver Remaved

The 501 type Subscriber Sets are used on train
dispatching circuits in way station telephone sets
with desk stand or transmitter arm, equipped with
No. 635B Transmitier and No. 716B Receiver.
These sets include the following:

111

Sub. Set

Code No. Condenser Na. Induction Cail No.
S01E 442B 42B*
501F 4428 42B+

* Equipped with one No. 1014A Push Button.
Replaces Nos. 501A and D-175002.

F Arranged for No. 3C Foot Switch. Replaces
Nos. 501B and D-175003. For complete new
installations the Nos. 501E or F replace the
No. 295AK Subscriber Set.

The table below indicates the Way Station filter
arrangements required when sets with the No.
42B Induction Coil are bridged across a line hav-
ing superimposed carrier system:

Carrier System Superimposed Filter

Type C No. 129A

Type C (Booth Telephones used None*
infrequently) *

Type H No. 8TA

Interchangeable Type C and H No. 87A

* For hooth telephones where one set at a time is in use
and set when idle is disconnected from the line.
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Sets, subscriber (continued)

DISPATCHERS’ STATIONS SUBSCRIBER SETS

The No. 502A Subscriber Set is used on train
dispatching circuits in dispatchers’ telephone sets,
with headset telephone equipments consisting of
the No. 650B Transmitter and the No. 716B Re-
ceiver. This set includes the following:

Cso::: !'i':;. Condenser No. Induction Coil No. Remarks
502A 1—No. 442A 43 and 44 Replaces
1—No. 441A No. 295AJ
1—No. 441B

Sets, telephone—
central and local battery

NO. 250 TYPE TELEPHONE SETS

The No. 250 type Telephone Sets are intended
for use in individual line, regular P.B.X. exten-
sions and bridged stations.

Each set consists of a hand set, a telephone set
mounting and the necessary cords and wiring.
The telephone set mounting coded AAIl-3 is the
same as the No. H1-3 Telephone Set Mounting
except that the condenser, ringer and induction
coil have been omitted. Each set, therefore, re-
quires a suitable subscriber’s set associated with
it in order to complete the station equipment.

If desired, the No. 250 type Telephone Sets can
be readily converted to the No. 302 type Tele-
phone Set simply by adding the condenser, ringer
and induction coil.

Consists of the following apparatus:

APPARATUS A1 Anx

i
E

WAEN TITER 15 USED THE
(K28 Gl b

F e
LI B (o P e TO FERmond |
B i

No. 250-AW Telephone

Tel. Set Tel. Set
Code No, Mounting Hand Set
200AW-3 AA1-3 F1AW-3
(a) 250BW-3 AAl1-3 F1AW-3

Nore-—Since the magnetization of the receivers in these sets is affected by d-c current, they should not be
associated with equipments which permit d-c current to flow through the receivers such as the No. 34Y Subscriber’s
Set arranged for local battery talking on long subscriber loops and long P.B.X. extensions.

* Cords 5’ 6” in length will be furnished unless otherwise specified. Cords in 9, 13" and 25’ lengths, if desired, must
be ordered separately and installed by the customer. When a plug terminated cord is desired, the D4W-9 Cord
assembled with a No. 283B type Plug should be ordered separately.

(a) When required to suppress dialing induction into radio receiving sets, a 61P Filter may be used. This filter

must be ordered separately and installed by the customer.

Dial Apparatus
Adapter Blank
Dial No. No. Ne. *Cords
- — 82A-3 D4U-9
SHA-3 59A — D4U-9
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

NO. 302 TYPE TELEPHONE SETS

The No. 302 type Telephone Sets are combined
sets and represent the latest development of the
Western Electric Company in telephone station
desk type equipment. The telephone set mounting
consists of a housing and a base on which are
mounted the induction coil, condenser, ringer and
other apparatus so that the telephone set mount-
ing and a hand set form the complete telephone
set.

The No. 302 type Telephone Sets are intended
for use in common battery talking, common bat-
tery signaling service.

CORD,

oy 2 5
S ATE-RED

BROWN YELLOW BLace

RED-

BRGWH BLUL BLUE |

MANUAL SERVICE

Wiring Diagram No. 302EW.3 Telephone Set

| TELLOW

. (CONNECT TO FILTER
> TERMMAL INSTEAD OF

™ DIAL WHEN USING FILTLR

|BLACK,
lBLACR
WFLCOW o v

= e

LRte .1 DIAL SERVICE

Wiring Diagram Nos, 302FW-3 and GW-3
Telephone Sets

Components and Accessories

The Nos. 302EW-3, 302FW-3 and 302GW-3 Tecle-
phone Sets are for individual line, regular P.B.X.
extensions, two-party selective (except tip party
dial message rate) and four-party semi-selective
stations and divided code ringing. They are
furnished connected for tip party service and
when required for bridged ringing, no changes
are required in the set, if the red and yellow con-
ductors of the mounting cord are connected to the
same terminal on the connecting block.

The No. 302EW-3 Telephone Set is for use at
manual stations and the Nos. 302FW-3 and
302GW-3 are for use at dial stations.

No. 302GW-3 Telephone Set

Dial Aanlarulvs
C?J; sl:; J::Enff;g Dial No. Ad;:f" Nuo't *Cord No. Hand 5et No.
302EW-3 H1-3 —_— — 82A-3 (b) D3AL-9 F1AW-3
(a) 302FW-3 H1-3 S5HA-3 S9A — (b) D3AL-9 F1AW-3
(a) 302GW-3 H1-3 5HB-3 59A — (b) D3AL-9 F1AW-3

= The cords are 5 6" long. They can, however, be obtained in ¥, 13

and 25 lengths when specified in the order.

(1) When required to suppress dialing induetion into radio receiving sets,
filter must be ordered separately and installed by customer.

a No. 61P Filter may be used. This

(b) When specified in the order a No. D3AM-9 Cord assembled with a No. 283B Plug can be obtained instead of the
No. D3A
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Western Electric

Sets, telephone (continued)

NO. 325 TYPE TELEPHONE SET
FOR OUTDOOR USE

Closed View

Inner Door Open

The No. 325 type Telephone Sets are common
battery telephone sets for outdoor use, intended
for individual line, regular P.B.X. station and
non-selective party line services. These telephone
sets can be used for other services with slight
connection changes.

Each sct consists of a gray finished aluminum
housing having an aluminum inner door and a
steel outer door and containing a 195A Condenser,
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a 101A Induction Coil and a B1AL Ringer, to-
gether with the necessary wiring enclosed behind
the inner door. A moisture-proofed hand set is
hung on a switch hook which is assembled to the
inner door. The inner door is arranged for mount-
ing the dial or apparatus blank. The outer door is
equipped with a spring latch and a self-locking
lock.

The 325JW Telephone Set is arranged for
manual service and the 325LW Telephone Set is
arranged for dial service.

A No. 29A Bracket is required for use in mount-
ing each of these telephone sets on buildings,
fences, poles, etc., and must be ordered separately.

When it is desired to eliminate interference with
radio reception where a dial is used, a No. 61L
Filter is required. This filter must be ordered
separately and mounted by the customer.

The No. 325 type Telephone Sets are arranged
to mount a No. 85N Relay when required for
auxiliary signaling. These telephone sets are not
thus equipped at the factory. When required, the
relay and bracket must be ordered separately.

Tel. Set Number Dial Apparatus
Code No, Dial No. Plate No. Adapters No. Blank No. Hand Set
325JW — — — 80B FICW-3
325LW 5HH-3 147B  56A & 58A - FICW-3

NO. 354 TYPE TELEPHONE SETS

No. 354CW-3 Telephane Set

The No. 354 type Telephone Sets are common
battery telephone sets which incorporate com-
bined set features for wall mounting and are
intended for use on individual lines, regular
P.B.X. extensions, No. 755A P.B.X, keyless sta-



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

tions, non-selective party stations, divided code
ringing, four-party semi-selective and two-party
selective station services. The No. 354AW-3 Tele-
phone Set is for use in manual systems and the
No. 354CW-3 is for use in dial systems. They are
furnished connected for divided code ringing, four
party semi-selective and two-party selective flat
rate services party on tip. These telephone sets
can be used for other services with slight connec-
tion changes.

These sets are atiractive in appearance and have
an extensive field of use where hang-up mount-
ings and wall type subscriber sets have heretofore
been used or where it is not always convenient to
use the No. 302 type combined telephone set
(desk type), such as in kitchens and some special
locations in residences; and in storerooms, garages,
etc., for business installations.

The telephone set mounting consists of a plastic
housing and a metal base on which are mounted
a No. B2A Ringer, a No. 101B Induction Coil, a
No. 195A Condenser and other apparatus so that
the telephone set mounting and a hand set form
the complete telephone set.

Dial
Tel. Set Tel. Set Adopter Apparatus
Code No. Mounting  Dial Ne. Ne. Blank No. Hand Set No.

354AW-3 MB3-3 — — 94A-3 TFlAW-3
354CW-3 M3-3 5HB-3 59A — F1AW-3

The No. 354CW-3 Telephone Set is arranged to
mount a 61G Filter to suppress dialing induction
into radio receiving sets. If a filter is required it
must be ordered separately and installed by the
customer.

To mount the No. 354 type sets on masonry walls
a No. 172A Backboard can be used, and when
required, must be ordered as a separate item.

Interior View of No. 354CW Telephone Set

Comp ts and A ies @

' The circuit arrangement as the No. 354 type
Telephone Sets are shipped from the factory are
as follows:

Makes Last

Ring ~ Red
J:e{ Tip || Green K"
Gnd || Yellow A
-

L YLI
Yellow” | | T
Red - Green

Handset Cord

= Filter Bracket
- Term. (See note)

3
W
v
A
1

-
7
‘:..n

Slate - Red
Black A
White |

——————

e e e . . e
4
s
T

I Black m=-57—F

|
_.'“l
@,

-

Yellow |

Brown Yel,
el

1

1

1

H
=
=

;1 Black Y-BK Jr"‘

Brown - Blue -~}

GN Green SR

Slale - Red _Slate - Red

Note: When filter is not used, connect brown-yellow lead
from switch contacts to Y of dial instead of to
filter bracket terminal.

NO. 1293 TYPE TELEPHONE SET

The No. 1293AL Telephone Set is intended for
use at sidings in connection with train dispatching.
It is a wall type telephone set for local battery
service and includes the following apparatus:

1 No. 143AC Switchhook

1 No. 77A Induction Coil

1 No. 3E Transmitter Bracket
1 No. 24A Bracket

. T1C Cords

0o
z

1 No. 440A Condenser

1 No. 51A Retardation Coil
1 No. 1003A Push Button

1 No. 30G Apparatus Blank
1 No. 635B Transmitter

1 No. R2FA Cord

1 No. 7T16C Receiver

1 No. 3B Headband

NO. 1293BC TELEPHONE SETS

The No. 1293BC Telephone Set is intended for
use in train dispatching systems, on lines where
a large number of sets are required. It is a wall
type telephone set for central battery service and
includes the following apparatus:

1 No. 143AE Switchhook

1 No. 42B Induction Coil

1 No. 3E Transmitter Bracket
. 24A Bracket

. T1C Cords, 6 inches long
. 442B Condenser

. 1013A Push Button

. 635B Transmilier

. R2FA Cord

. 716B Receiver

. 3B Head Band

Pt el et e ) b
222222223
Qoco000
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Sets, hand telephone

r= ""r_n
: f | YELLOW
Y BLLACK
(PN e i
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SWITCH
HOOK

CaMIT WHEN FILTER |
S REQUIRED)

1
*
[
{
fon
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“HANDSET 1@ E._,@
[ . o &
Vlg YE
RED

* GN-W MAKE LAST, BREAK FIRST
CONNECTIONS FOR DiAL SERVICE

SWITGH
HOOK

Wt
*ED

CONNECTIONS FOR
MANUAL SERVICE
DIAL SERVICE WITH FILTER

No. 211AW
Hand Telephone Set

No. 211BW
Hand Telephone Set

NO. 211 TYPE HAND TELEPHONE SETS

The following No. 211 type Hand Telephone
Sets are intended for use in individual lines, P.B.X.
extensions, two-party selective (except tip party
dial message rate), four-party selective and semi-
selective and multi-party sidetone or anti-sidetone
common battery service.

The No. 211AW-3F Hand Telephone Set may
also be used for manual, anti-sidetone, local bat-

H CORD

No. 211AW-3
Hand Telephone Set

When used for this service, the red and white hand
set cord conductors should be interchanged.

The No. 211BW-3F Hand Telephone Set is
arranged to mount a No. 61M Filter to suppress
dialing induction into radio receiving sets. If a
filter is required, it must ke ordered separately
and installed by the customer.

No. 211AW-3F—For use at manual stations.
No. 211BW-3F—For use at dial stations.

tery talking and common battery signaling service. Finished in black.
Tel. Set Hand Set Dial Mounting
Code No. Mounting No. Dial No. No. Cord No. Hand Set No. Replaces
*211AW-3F G1-3 R — — F1AW-3 201A-3
211BW-3F G1-3 5HA-3 43A-3 { ﬁi’i’\"”H} F1AW-3 201B-3
* Equipped with Card Retainer Group P-298106. This consists of Card Holder Frame P-220057, Reinforcing Ring
P-172045, Card Retainer P-164442 and Window P-137593.

Set, 52 type head telephone

b

A
J

No. 52AW Head Telephone Set

A new type of head telephone set has been
made available for use by operators, which pro-
vides greater comfort for the wearer and better
transmission than the present chest type trans-
mitter, receiver and head band. The new set is of
a one-piece type with the transmitter mounted on
an arm attached to the back of the receiver case.
While the entire set is, therefore, carried on the
head by means of the head band, its total weight
on the head is about 6 oz., excluding the cord. The
receiver impedance at 1000 cycles is approxi-
mately 300 ohms, and its d-c resistance approxi-
mately 65 ohms. The transmitter unit is designed
for common battery applications and when used
with a local hattery a series resistance must be
employed.
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DETAILED DESCRIPTION

The No. 52AW set consists of the following com-
ponents:

1 No. 35AW Transmitter Arm
1 N-1 Transmitter Unit

1 No. 10A Receiver Holder

1 HC3 Receiver Unit

1 No. 15A Head Band and P-477139
Head Band Pad

1 L4AG Cord
1 No. 289B Plug
1 P-478356 Cord Fastener

The transmitter and receiver cases and the
transmitter terminal plug are made of black
thermoplastic material, and the transmitter and
receiver caps are made of the same material but
are transparent.

FIELD OF USE

For Common Battery Switchboard Applica-
tion: The No. 52 type Head Telephone Set is
suitable for operator use at all switchboards, desks
and PBX positions. It is a satisfactory replace-
ment for the 396-T16 transmitter-receiver com-
bination currently used.

For the range of operating room noise and cir-
cuit noise conditions usually encountered, effec-
tive transmission and reception gains are obtained.
These result from improved frequency response
characteristics of the new instruments and elimi-
nation of the mouthpiece on the transmitter.

There are four models of the new head tele-
phone set, namely, the No, 52AW which is suitable
for all operators; the No. 52BW for supervisors;
the No. 52DW for night operators; and the No.
92CW for special airport use. Where both opera-
tors and supervisors are employed, it is recom-
mended that they all be equipped with the new
sets at the same time because the resistance of the
new transmitter is considerably lower than that
of the No. 396 and excessive losses would, there-
fore, be encountered if the two types were bridged
together on the same cireuit.

For Local Battery Siwitchboards or Railway
Train Dispatching Application: While the No. 52
type Head Telephone Set was primarily designed
for common battery service, it may be used by
operators of local battery switchboards or at rail-
way train dispatcher positions. In the latter case,
its performance should be equal, or superior to
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Components and Accessories

that of the 650B-716B transmitter-receiver com-
bination under ordinary operating conditions, with
greater comfort to the wearer. A definite trans-
mission improvement will he noticeable where
dispatchers are accustomed to holding their trans-
mitter mouthpiece further than two inches from
their lips, since the new set, when properly ad-
justed, will not permit such a separation.

An exact comparison of the No. 52 type set
with the 650B-716B transmitter-receiver combina-~
tion on train dispatching lines is not feasible since
overall transmission depends not only on the com-
parative frequency response of the instruments
and their relative efficiency, but also on the tele-
phone circuit, and, since the transmitter of the
No. 52 type set can be adjusted for optimum talk-
ing distance, it depends on talking habits,

On the average, however, about equal loudness
at the receiving station will be obtained when the
distance from the speaker’s lips is about %" from
the transmitter of the No. 52 type set, as when
this distance is about 2” to the mouthpiece of the
No. 650B Transmitter. Hence, on long and heavily
loaded circuits and where it is necessary to talk
closer than about 2" from the No. 650B Trans-
mitter to deliver adequate receiving level at way
stations, the adequacy of the No. 52 type set may
be questioned, and it should be tried in such cases
before its use is adopted. On short and lightly
loaded circuits or circuits well equipped with
repeaters it should give improved transmission.

For local battery operation, it will be necessary
to connect a resistance in series with the battery
supply to prevent overheating and damage to the
transmitter. To neutralize the slight loss of trans-
mission introduced by this resistance, an electro-
Iytic condenser wired across it is recommended
where heavy loading of a dispatching line would
make any loss objectionable. The resistance and
capacity values recommended for varicus volt-
ages are as follows;

Talking Caondenser
Bottery Yoltage Resistance Capacity
0V 10 ohms 300 mfd.
45V 15 ohms 200 mfd.
240V 200 ohms 20 mid.

The higher battery voltages are preferable to
the lower baitery voltages. If electrolytic con-
densers are employed, correct polarity with re-
spect to the batiery should be observed. The
current through the transmitter, under the above
conditions, is approximately 0.1 ampere.
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Sets, head telephone (continued)

The No. 52BW Set, which is for use of super-
visors, is the same as the No. 52AW Set except
that it is equipped with an L4AH retractile brown
mercerized cotton covered cord. This cord has a
normal extended length of 10 feet which closes
into a uniform helix approximately 3 feet long.
It is finished at the plug end for a No. 289B Plug.
Near the other end it is equipped with a No. 29A
Connecting Block, a KS-8010 Transmitter Cut-out
Switch and a sleeving which acts as a wrist loop.
The No. 29A Connecting Block is designed to
permit a second listener to plug in by the use of
an R2DM Cord and a receiver.

The No. 52DW Set is for use of night operators
and is similar to the No. 52AW Set except that it
is equipped with an IL4AK retractile brown mer-
cerized cotton covered cord. This cord has a nor-
mal extended length of 15 feet which closes into
a uniform helix approximately 3 feet long. It is
finished at the plug end for a No. 289B Plug.
Near the other end a sleeving is attached to form
a wrist loop.

The No. 52CW Set is designed for special instal-
lations at airports or where a high impedance
receiver unit is required. It is similar to the No.
52AW Set except that it is equipped with an HC-4
Receiver Unit whose impedance is approximately
600 ohms at 1000 cps. and d-c resistance about
140 ohms. '

The No. 554AW Transmitter Arm consists of a
transmitter case and a stainless steel tube on
which the transmitter terminal plug is mounted.
Contact with the transmitter unit is made by
springs inside the case. Leads are carried inside
the arm from these springs to the transmitter ter-
minal plug.

The N-1 Transmitter Unit is of the direct action
type and is held in the case by the cap. Concen-
tric rings at the base make electrical contact with
the springs in the case.

The No. 104 Receiver Holder consists of a
receiver case with contact springs inside for the
receiver unit, terminal accommodations for the
receiver leads, and a friction joint. The friction
joint allows the tube of the transmitter arm to
turn and to slide lengthwise when adjusting the
distance between the transmitter and receiver.
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The HC3 Receiver Unit is similar to the HA1
unit (Bell System Hand Set Receiver Unit) but
is smaller, lighter and more efficient. These
features were accomplished by several improve-
ments in design which were made possible by the
development of new alloys having special mag-
netic properties. The impedance of this unit is
approximately 300 ohms at 1000 cps. and its d-c¢
resistance is about 65 ohms.

Set, dispatcher’s
head telephone

Dispatcher’s Head Telephone Set

The Dispatcher’s Head Telephone Set intended
for use with the No. 502 type Subscriber Sets
consists of the apparatus listed. These items should
be ordered separately and assembled by the
customer.

1 No. 650B Transmitter

1 No. 3A Transmitter Attachment

1 No. 716E Receiver* (Consists of No. 716B
Receiver and No. 11A Head Band)

1 No. L4P Cord, 4 ft., 6 ft. or 10 ft.
(Specify length)
Equipped with

1 No. 289B Plug

* When Dispatcher’s Head Telephone Set is required for
use with No. 295 type Subscriber Sets, the No. 716C
Receiver and No. 11A Head Band should be specified.
The No. 716C Receiver includes the No. HA4 Receiver
Unit having an impedance of 2000 ohms at 800 cycles.
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Stands, desk

L ne
CORDS

P 98209 -
ASSEM. e
[—D—R2FA CORD

= P 98232 ASSEM.

—— P 90208 ASSEM.

WHITE

Y GN GREEN

RED

SREEN, D3AS OR
DIAK CORD
YELLOW

Wiring Diagram
Nos. 1020AB and 1120AB Desk Stands

The following Desk Stands are for use with the
various train dispatching telephone circuits. The
No. 1020AB Desk Stand is equipped with the No.
716C Receiver which includes the No. HA-4
Receiver Unit having an impedance of 2000 ohms
at 800 cycles and a d-c resistance of 275 ohms.

The No. 1120AB Desk Stand is equipped with
the No. 716B Receiver which includes the No.

TRAIN DISPATCHING TELEPHONE SYSTEMS
and A

Comp t ies

No. 1020AB Desk Stand

HA-2 Receiver Unit having an impedance of 257
ohms at 800 cycles and a d-c resistance of 57 chms.

The entire terminal plate and switch hook
assemblies of these stands may be withdrawn from
the stem and base assembly for inspection with-
out disconnecting the cords or interrupting the
service in any way. This is accomplished by re-
moving one screw from the bottom of the base
plate. The bottom and edge of the base plate is
covered with felt. All current carrying parts are
insulated from the frame.

Desk Stand Head Band Cords
Cada No. Trans. No. Rec. No. No. Rec. Trans. Desk Stand Used With
1020AB 6358 716C 3B R2FA 2-T1C D3AK-9 No. 295 Type Subscriber Sets
(Replaces No. 1042AB)
1120AB 635B 716B 3B R2FA 2-T1C D3AK-9 No. 501 Type Subscriber Sets
(Replaces No. 1142AB)
REPLACEMENT PARTS FOR NOS. 1020AB AND 1120AB DESK STANDS
Transmitter 635B Stand Cord D3AK-9—5 6" Contact Spring  P-98209
Receiver 716C (1020AB) Switch Hook P-98884 Contact Spring  P-98232
716B (1120AB) Hook Stop P-93377 Cushion P-97994
Head Band 3B Lugholder P-92251 Clamping Nut P-87530
Transmitter Cord T1C—97" Terminal Plate  P-98247 R.HM. Screw P-92619
Receiver Cord  R2FA Contact Spring  P-98208
119
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Strips, designation

These consist of a black finished metal retain-
ing strip. The No. 8 type also has a transparent
face strip for protecting a strip of printed figures.
Mounting screws are furnished.

No. 8G Designation Strip

g:ifﬂ? Width (Inches) Length (Inches) Use
8G 1o Specified (not exceeding 36”) General
8H 3% Specified (not exceeding 36”) General
8K 58 615 General
8L* s Specified (not exceeding 36”) General
8M* 3 Specified (not exceeding 36”) General
su* % Specified (not exceeding 36”) General
8AA* 1o 154 General
8AB 5 (a) On keys %" wide “Al0” or similar type
43B 21 1% General
43C 82 1% General
43D 34 14 General
WA ] 154 Intended to mount on Nos. 184, 185 and 194A Jack

Mountings and No. 262 Lamp Socket Mountings
and is arranged to accommodate a designation card
for each pair of jacks or lamps.

9B 5 6% Intended to mount on Nos. 128 and 129 Jack Mount-
ings and is arranged to accommodate a designation
card for each pair of jacks.

* Ends of metal retaining strip are turned up to prevent strips from slipping out.
(a) Lengths suitable for any number of keys from 3 to 48 inclusive.

. when hasp is placed over the staple and held in
SWItCh, bOth place by padlock.
[0
5
o \'4
[0} FAN
b
O__

Spring Combination for 1A Booth Switch

The No. 1A Booth Switch is used for discon-
necting siding telephones from the line when the
telephone is located in a locked booth. Operates No. TA Baoth Switch
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Components and Accessories

Switches, foot, Nos. 1B, 3B, 3C and 3D

3B Foot Switch

LEFT

z
]

PN<ELCHNEOVOZEN RS EQIHTOW

Subject

Case

Pedal

Pivol Pin

Pivot Pin Nut
Pedal Screw
Pedal Insulator
Pedal Spring
Contact Spring
Contact Spring
Contact Spring
Contact Spring
Contact Spring
Top Insulator
Pile-up Screw
Pile-up Screw
Left Bushing
Right Bushing
Spring Insulator
Terminal
Terminal
Terminal Washer
Terminal Screw
Clamp Plate
Contact Spring
Contact Spring
Contact Spring
Contact Spring
Contact Spring
Separator
Cover Screw
Cover

Complete Left
Spring Assembly

Complete Right
Spring Assembly

-3C Foot Switch

No. 18

P-94438
P-94440
P-44441
P-94442
P-94445
P-94444
P-94443

P-94460

P-94458
P-94454
P-94467
P-944438
P-24449
P-04463
P-94453
P-94451

P-103706
P-128912
P-94450
P-94462

P-94446
P-94439

LEFT BGWY
9

&<

oA
-

~
1]

» T
.

e
b1.]

Nos. 1B, 3B, 3C and 3D Foot Switchas

No. 3B

P-94438
P-94440
P-94441
P-94442
P-94445
P-94444
P-94443

P-94460
P-94461
P-94458
P-94454
P-944438
P-94448
P-94449
P-94449
P-94453
P-94451
P-94452
P-103706
P-128912
P-94450

P-94446
P-94439

ORDERING CODE FOR FOOT SWITCHES REPLACEMENT PARTS

No. 3C

P-94438
P-94440
P-94441
P-94442
P-94445
P-94444
P-94443
P-98590
P-98588

P-94461
P-94458
P-94454
P-94448
P-94448
P-94449
P-133268
P-94453
P-94451
P-94452
P-1037086
P-128912
P-94450

P-94446
P-94439

P-290256

P-290280

No. 3D

P-94438
P-94440
P-94441
P-94442
P-94445
P-94444
P-94443
1-98590
P-98588

P-94461
P-94458
P-94454
P-94448
P-209711
P-209714
P-133268
P-94453
P-94451
P-94452
P-103708
P-128912
P-94450

P-94458
P-209716
P-209713
P-209712
P-209715
P-94446
P-94439

P-290279

P-290280
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Western Elecrric

Switches, foot (continved)

Foot switches are used for disconnecting the
transmitter from the line, and also for changing
the value of the shunting resistance across the
output of the amplifier. The switch must be de-
pressed to talk and released to receive, although
at the dispatcher’s station reception for “break in”
purposes at a reduced volume may be had while
the switch is depressed.

Each switch consists of a black finished metal
case with a foot pedal and a set of contact springs.
Approximate dimensions are 7%” high x 334"
wide x 5%” deep, including foot pedal.

1B—Used with the No. 502A Subscriber Set at the
dispatcher’s station. Equipped with a single
make contact for connecting the battery to
the transmitter for talking. Replaces the No.
1A Foot Switch.

3B—Used with the No. 502A Subscriber Set at the
dispatcher’s station. Equipped with one break
and two make contacts and is used when a
loud speaker set is connected to the sub-
scriber set. Replaces the No. 3A Foot Switch.

3C—Used with the Nos. 501B and 501F Subscriber
Sets at way stations. Equipped with two
break and three make contacts for connecting
the battery to the transmitter for talking and
for changing the turns ratio of the induction
coil to increase the efficiency of the sub-
scriber set when transmitting and receiving.

3D—Used with the Nos. 501B and 501F Subscriber
Sets at way stations. Equipped with two
break and four make contacts and is used
when a loud speaker set is connected to the
subscriber set.

FOOT SWITCH ATTACHMENTS
NOS. 1A, 1B AND 2A

No. 1A Foot Switch Attachment

1A—Black finished, “U” shaped metal lever
12 inches long, 34 inches in diameter and 3 inches
wide, supported by bearings (2 inches from floor
line) at each end. Bearings are intended to be
fastened to the floor in such location that the
center of the lever rests upon the pedal of a train
dispatcher’s foot switch (such as Nos. 1 and 3
type) and operates it when pressure is applied
at any point along the entire length of the lever.
Furnished with wood screws for mounting.

1B—Same as 1A except that the lever is 24
inches long.

2A—Black finished metal conduit, 3 inches
in diameter and 23 inches long. Intended for use
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in connection with the Nos. 1 and 3 type Foot
Switches for protecting the wires entering the foot
switch. Equipped at one end with a 34 inch bush-
ing. Furnished with a pipe strap and wood screws
for mounting.

Terminals, cable

“NA* Type Cable Terminal

Cable terminals used to terminate all or a
part of the paper-insulated conductors in lead-
covered cables should include means to prevent
the entrance of moisture into the cable core.
Experience indicates that the most satisfactory
results are obtained by the use of cable terminals
that include a stub cakle having one end sealed
in a moisture-proof chamber with the conductors
connected to terminal posts mounted in a face
plate of dielectriec material that forms the front of
the sealing chamber. It is then only necessary to
splice the stub cable to the cable in the field to
obtain a moisture-proof termination. The Western
Electric Company manufactures a complete line
of cable terminals that embody this feature, as
well as the best electrical and mechanical quali-
ties. The terminals for out-of-door use include
housings that effectively retard the entrance of
dirt and moisture to the face plates in order to
maintain adequate insulation resistance between
the terminal posts. For indoor installations, a
series of cable terminal boxes and sections are
provided to protect the sealed chambers from dirt
and accidental damage.

The selection of Cable Terminals for use at
various points in the plant may involve provision
of suitable protection against lightning and crosses
with neighboring power circuits. Proper cross-
connecting facilities should be provided where
required for plant flexibility, and provision made
for future changes and additions. The cable ter-
minals described in the succeeding pages offer
these features in a number of combinations.



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

“NA" TYPE CABLE TERMINAL
(Unprotected)

The NA type Cable Terminal is a newly de-
signed terminal intended for use in the aerial cable
plant and will replace the 10 and 16 pair sizes of
the F' type Cable Terminal for most installations.
This terminal which consists of a cast aluminum
alloy housing provided with a door which opens
downward and containing a removable porcelain
binding post chamber, is arranged to mount on its
associated cable by means of clamps provided for
this purpose.

Each binding post chamber is provided with a
24 gauge paper-insulated cable stub. The standard
assembly of the binding post chamber in the hous-
ing is such that the cable stub will appear to the
right when the terminal is viewed from the front.
The terminal is so designed, however, that should
it be necessary to bring the stub out at the left,
%hflzdbinding post chamber can be reversed in the

eld.

Cable stubs can be furnished in either 3 or 5
foot lengths, the shorter being supplied unless
otherwise specified in the order.

Wiring holes are provided in the bottom of the
housing for drop wires and three distributing rings
of corrosion resistant material are attached to the
rear of the housing.

Overall Dimensions (Inches)

Cable Term. Capacity Height
Code No. Pairs (Door Open) Width Depth
NA10 10 83 1215 31
NA 16 16 83 17 31k

TYPE “B"” CABLE TERMINALS (Protected)

The B type Cable Terminal was primarily de-
signed for use at junctions of aerial and under-
ground cables where 7 ampere fuses are required.

Co ts and A ies

P

Each complete B Cahle Terminal consists of a B
Cable Terminal Box in which are assembled one
or more B fuse chambers and an equal number of
B binding post chambers. The fuse chambers pro-
vide mountings for the 7 ampere fuses. The cir-
cuits are completed by installing fuses and run-
ning cross-connecting wires between the fuse
chamber and binding post chambers. The follow-
ing tabulation lists the B Cable Terminals and
shows their component parts. The B26 Cable Ter-
minal will terminate both a 26 pair underground
cable and a 26 pair aerial cable. Other sizes have
similar ecapacity ratings.

Pole seats may be used with the two smaller
sizes of B Cable Terminals and these together with
balconies for the large terminals can be obtained.

[EE

" FUg ES
0 llNI)I':R(il

0UNp

B26 Cable Terminal

Includes
Cable Term. Capacity Cable Terminal
Code No. Pairs Box Na. Equipped With
B26 26 B26 1 B26A. Fuse Chamber and 1 B26A Binding Post Chamber
B51 51 B51 1 B51A Fuse Chamber and 1 B51A Binding Post Chamber
B76 76 B76 1 B76A Fuse Chamber and 1 B76A Binding Post Chamber
B101 101 B101 1 B101A Fuse Chamber and 1 B101A Binding Post Chamber
B152 152 B152 2 B76B Fuse Chamber and 2 B76B Binding Post Chamber
B202 202 B202 2 B101B Fuse Chamber and 2 B101B Binding Post Chamber
B304 304 B304 2 B76B Fuse Chamber and 2 B76B Binding Post Chamber
2 B76C Fuse Chamber and 2 B76C Binding Post Chamber
B404 404 B404 {2 B101B Fuse Chamber and 2 B101B Binding Post Chamber
12 B101C Fuse Chamber and 2 B101C Binding Post Chamber
Note: “B” Fuse Chambers do not include the No. 7T Fuses which must be ordered separately.
Two fuses are required for each pair.
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“F" TYPE CABLE TERMINALS
(Unprotected)

“F* Type Cable Terminal

"Fl' TYPe
(with packing detail Cable Terminal
for cable stub) (Open)

The F type Cable Terminals are intended for
use in the exchange cable plant as a distribution
cable terminal. They may also be used at junctions
of cable and toll or exchange open wire lines.
Lightning protection for the cable pairs connected
to open or drop wires may be obtained by install-
ing an 83A Protector Mounting near the cable
terminal. The F Terminals consist essentially of a
sealed chamber of cast iron having an insulating
face plate equipped with terminal posts for the
drop or bridle wire connections. The face plate is
protected against the weather and dirt by a gal-
vanized iron slip cover. A detachable mounting
plate is supplied for installing the terminal on
poles or walls.

F Cable Terminals are equipped with 24-gauge
paper insulated stub cables. The normal stub
length is 5% feet, but stubs 8, 10 and 12 feet in
length can be furnished when specified on orders.
The terminals are furnished ready to install with
the stubs at the top; they can be installed with
stubs at the bottom by reversing, in the field, the
catches that hold the cover in the raised position.
Terminals with 8 foot stubs out of the bottom
may be specified.

Overall Dimensions (Inches)

Cable Capacity . -

Terminal Pairs Height Width Depth
F10 10 81 Tl 4%
F16 16 1048 T 4%
F26 26 15% TV 4+

NO. 12 TYPE CABLE TERMINALS
(Unprotected)

The No. 12 type Cable Terminal is for interior
distribution, and consists of a wooden base and
an olive green finished metal cover. They are
equipped with terminals having soldering connec-
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tions at one end and screw connections at the
other. Cable forms may be brought in from cither
end.

Cable Capacity Overall Dimensions
Terminal Pairs {inches)
12A 13 118 x 4% x 18
12B 23 1181 x 4d% x 28t
12C 33 1184 x 4% x 3%
No. 12A Cable Terminal
Tools
No. 145 Tool
Tool
Code No. Description
144 Used for changing Nos. 60A, 60B, 60AP and
60BP Selectors to call different stations. Con-
sists of a socket wrench and serew driver.
145  Used for changing Nos. 60A and 60B Selec-
tors to call different stations. Small double
ended tool, one end consisting of a wrench
for 1% inch hexagonal nut; the other end a
small wire hook.
Transmitters

NOS. 635A AND 635B TRANSMITTERS

No. 635 Type Transmitter Unit

No. 635 Type Transmitter
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RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Nos. F1 or F2 Transmitter Unit

Transmitter Mouthpiece P371174

BUTTON HEAD
MACHINE SCREW

P297286 \

Transmitter Contact Spring Assembly
No. P-290333

The No. 635 type Transmitter is a high efficiency
transmitter which provides for the use of the No.
F type Transmitter Units on desk stands and wall
telephone sets in place of the transmitters (mount-
ing lug type) formerly used.

The No. 635A Transmitter is intended for cen-
tral battery service and consists of a No. 635A
Transmitter Unit mounted in a transmitter back-
case by means of four rim mounting screws, a
machine screw, nut and lock washer for assem-
bling the transmitter to a desk stand or the Nos.
3E or 8A Transmitter Brackets mounted on wall
telephone sets.

The No. 635A Transmitter Unit consists of a
No. F1 Transmitter Unit mounted on a combined
faceplate and mouthpiece, equipped with four rim
mounting screws. The No. F1 Unit is held to the
faceplate by means of a contact spring assembly.

The No. 635B Transmitter is intended for local
battery service and is similar to the No. 635A
Transmitter except that it consists of a No. 635B
Transmitter Unit which includes a No. F2 Trans-
mitter Unit,

The No. 635 type Transmitter Units may be
ordered separately to replace the mouthpiece,
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Components and Accessories

faceplate and carbon button of various older type
transmitters.

Replacement Parts for No. 635 Type Transmitters

Symbol Name of Part Code No.
1 Bolt P-92375
2 R.H. Machine Screw P-92378
3 Washer P-92381
4 Backcase or Bell P-222386
5 No. 635A or B Transmitter Unit ...

The above layout shows the component parts
of the No. 635 type Transmitters for identification
purposes.

NO. 645 TYPE TRANSMITTER

FO

3

No. 645 Type Transmitter

The No. 645 type Transmitter consists of No. 635
Transmitter Units and backcase or bell which is
designed for mounting the transmitter to a trans-
mitter arm or bracket.

The No. 645A Transmitter includes the No. 635A
Transmitter Unit and is intended for use in com-
mon battery circuits. When used in conjunction
with the No. 57TA Transmitter Arm, the No. 645A

TCl Library- http://ww.tel ephonecol |l ectors.info/



Western Electric

Transmitter replaces the No. 353 Transmitter.
However, the No. 645 type Transmitter will mount
on the arm which was a part of the No. 353 Trans-
mitter.

The No. 645B Transmitter includes the No.
635B Transmitter Unit and is intended for use in
local battery circuits. The No. 645B Transmitter
replaces the No. 354 Transmitter for local battery
use and with the addition of the No. 57A Trans-
mitter Arm also replaces the No. 353 Transmitter
and the No. 603A Transmitter. The No. 645B
Transmitter plus the No. 56A Transmitter Arm
replaces the No. 604A Transmitter for local bat-
tery use, and with the addition of the No. T1H
Cord also replaces the No. 606 A Transmitter.

NO. 646 TYPE TRANSMITTER

No. 646A Transmitter

The No. 646 A Transmitter consists of a No. F1
Transmitter Unit and a No. 129F Condenser
mounted in a case which is provided with a clip
for attaching the instrument to clothing. This
transmitter replaces the No. 608A Transmitter and
is intended for use in connection with a head set
by linemen, test men, and repairmen.

NO. 647 TYPE TRANSMITTERS

D

g

D

ik

il
4—2-5%11 . %‘il_-_

No. 647 A Transmitter

The No. 647A Transmitter consists of a No. K1
Transmitter Unit enclosed in a case of insulating
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material and having a mouthpiece attached to a
face plate. This transmitter is intended for use in
the No. 1336E and similar type telephone sets
and replaces the No. 312 Transmitter. A spacer,
P-480115, and three screws, P-116857, are re-
quired in making this replacement. They are not
furnished as parts of the No. 647TA Transmitter
and must be ordered separately.

The No. 647B Transmitter consists of a No. K1
Transmitter Unit enclosed in a case of insulating
material and is intended for use as a part of the
No. 1526B Telephone Set. This transmitter is simi-
lar to the No. 647A Transmitter except that it is
equipped with a mounting bracket, has a shorter
mouthpiece, and the insulating compound is
omitted. This transmitter is electrically inter-
changeable with the No. 398A Transmitter.

NO. 648 TYPE TRANSMITTER

The No. 648 type Transmitters consist of opera-
tors’ chest type instruments. The No. 648A is
equipped with a No. F1 Transmitter Unit and the
No. 648B is equipped with a No. F2 Transmitter
Unit.

The No. 648B Transmitter replaces the No. 234
Transmitter in local battery ecircuits.

NO. 649 TYPE TRANSMITTER

The No. 649A Transmitter consists of a No. F1
Transmitter Unit assembled in a metal case and
intended for use in the No. 1017C and E Test Sets.
This transmitter replaces the No. 266 Transmitter.

NO. 650B TRANSMITTER

No. 650B Transmitter Equipped With
No. 3 Type Transmitter Attachment

The No. 650B Transmitter consists of a chest
type instrument containing a No. F2 Transmitter
Unit and is intended for use in local battery cir-
cuits for train dispatching.



Yransmitter

Code No.

Trans, Cap P-456235

Trans. Case P-284713

Trans. Term. Serew (2}
P-297286

635A
6358

(A)

6358

635B
643A

646A
6474

647B
643B

G49A
650B

{A) To be assembled by customer,

RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Comp ts and A ries
Transmitters (continued)
TRANSMITTER REPLACEMENT DATA
Trans. Trans. Reploces
Unit Res, Trons, Code No.  Resistance Used With
F1 28 244 40 1001H Hand Set
F2 28 285 14 1001C and 1001P Hand Sets
Fl 28 323 40 For Commeon Battery Operation
2 28 323 40 For Local Battery Operation
Telephone Sets
1305AC, 1317P, 8, AH, BK, CN
1305BA, 1317CG, CP, CR, R, N, CH
Desk Stands
1020AL, 1040U, 1040AL., 1051AL
Transmitter Arm
1020CC
F2 28 349 14 Telephone Sets
1317BU, DU, AE, W, AD, AW,
1293AD, AK, AE, AL, BC
Desk Stands
1042AB, BR, 1020AB, 1120AB,
1142A8
F2 28 359 30 Magneto and Local Battery Tel. Sets
F1 28 353 40 For Common Battery Operation
F2 28 353 40 For Local Battery Operation
603A 14 Railroad Train Disp. Svstems
604A. 30 1312A Telephone Set
606A 30 1314A Telephone Set {Portable)
F1 28 608
K1 28 312 13368 and Similar Type Telephone Sets
Spacer P-480115 and three screws
P-116857 required
K1 28 601A 1336F and H Telephone Sets,
Bracket P-109455 required
K1 28 398A 15268 Telephone Set
F2 28 234 Operators’ chest type instrument in-
tended for use in local battery cir-
cuits
¥1 23 266 1017C and E Test Sets
Fz 28 386 14 295AJ and 502A Subscriber Sets
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Transmitter attachments

No. 3A Transmitter Attachment

Trans.

At

Code i\l‘o. Strap Description
2A e, Nickel plated buckle used in connection with the No. 3 type Transmitter
Attachments .
3A P-85537 Slate ]
3B P-85538  Black } These transmitter attachments consist of a tape strap 20 inches long
3C P-87437 White | equipped with two No. 2A Transmitter Attachments. They are used

for supporting operator’s chest type transmitters. Overall length, adjust-
able, approximately 20 inches maximum. (Used with Nos. 648 and 650
and similar type Transmitters.)

Transmitter brackets

No. 7A Transmitter Bracket Neo. 8A Transmitter Bracket

These transmitter brackets will mount any Western Electric transmitter that is equipped with a
mounting lug and screw, as for example the No. 635 Transmitter.

Trans. Br.
Code No. Finish Description
3D Black For mounting old style grounded transmitters on wooden telephones. Has a stud
for making the ground connections.
3E Black For mounting insulated transmitters. Used principally on wooden telephone sets
such as the Nos. 1293 and 1305 type.
TA Nickel Plate For mounting insulated transmitters in a semi-flush position on metal telephone
sets such as No. 1533 type and similar telephone sets.
8A Black For mounting insulated transmitters on wooden telephone sets such as Nos. 1317

and 1417 type Telephone Sets.

Wire

The following types of wire are especially Unless otherwise stated, all solid wires are in
adapted for use in apparatus wiring and in local American wire gauge; all stranded wires are in
and toll switchboards. They are for the most part American wire gauge equivalents.’
lacquer treated. This lacquer treatment has many
advantages over wax impregnation, some of which C TYPE WIRE

are as follows:

1. Eliminates wax as a fire hazard; Designed for use in local cable forms, in local,

toll and telegraph circuits.

2. Eliminates insulat-ion fraying at terminals; Solid tinned conductors, doukle cellulose acetate
3. Does not collect dirt; yvarn and single cotton servings, lacquer coated.
4. Colors remain brighter for long periods of Obtainable in Nos. 22 and 24 gauges; singles,
service. pairs, triples and quads and in various colors.
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Components and Accessories

Wire (confinuved)

Weight 2.627 pounds per 1000 ft. for No. 22
gauge single and 1.815 pounds per 1000 ft. for
No. 24 gauge single.

D TYPE WIRE

Designed primarily for use in circuits above 48
volts in moisture-proof instaHations.

Solid tinned enameled conductors, double cellu-
lose acetate yarn and single cotton servings, lac-
quer coated.

Obtainable in Nos. 20 and 22 gauges; singles,
pairs, triples and quads and in various colors.

Weight 4.040 pounds per 1000 ft. for No. 20
gauge single and 2.732 pounds per 1000 ft. for No.
22 gauge single.

G TYPE WIRE

Designed primarily for use in surface wiring.

Solid tinned conductors, double cellulose acetate
varn serving and cotton braid, wax impregnated.

Obtainable in Nos. 22 and 24 gauges; singles
only and in various colors.

Weight 3.094 pounds per 1000 ft. for No. 22
gauge and 2.313 pounds per 1000 ft. for No. 24
gauge,

H TYPE WIRE

Designed primarily for wiring telephone seis
and for miscellaneous apparatus strapping.

Tinned stranded conductors, double cellulose
acetate yarn servings, cotton braid, lacquer coated.

Obtainable in No. 22 gauge; singles only and in
various colors.

Weight 3.192 pounds per 1000 ft. for No. 22
gauge,

J TYPE WIRE

Designed primarily for use as strap wire.

Solid tinned conductors, double cotton braid,
asphaltic or wax impregnation.

Obtainable in Nos. 18, 20, 22 and 24 gauges;
singles only; black only.

Weight per 1000 ft. for Wire various gauges:

No. 18—6.636 pounds No. 22-—3.381 pounds
No. 20—4.664 pounds No. 24—2559% pounds

K TYPE WIRE

Destgned primarily for cross-connecting relay
frames.
Solid tinned conductors, double cellulose ace-

tate yarn servings and cotton braid, lacquer
coated.

Obtainable in Nos. 22 and 24 gauges; singles,
pairs and triples and in various colors.
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Weight 2.766 pounds per 1000 ft. for No., 22
gauge single and 2.341 pounds per 1000 ft. for
No. 24 gauge single.

M TYPE WIRE

Designed primarily for wiring carrier terminat-
ing equipment.

Solid tinned conductors, double cellulose ace-
tate yarn servings and cotton braid, lacquer
coated.

Obtainable in No. 22 gauge; singles, pairs and
triples and in various colors.

Weight 3.229 pounds per 1000 ft. for No. 22
gauge single.

P TYPE WIRE

Designed primarily for use where a shielded
wire is reguired in high grade transmission
circuits.

Solid tinned enameled conductors, double cellu-
lose acetate yarn and single cotton servings, lac-
quer coated.

Obtainable in Ne. 22 gauge; singles, pairs and
triples and in various colors.

A No. 22 gauge tinned copper ground wire is
laid longitudinally with the insulated single, pair
or triple conductors and the combination is cov-
ered with a braided shield of tinned copper wire,
paper tape and slate colored cotton braid.

Weight 10.832 pounds per 1000 ft. for No. 22
gauge single,

AA TYPE WIRE

Designed primarily for wiring rectifiers,

Tinned stranded conductors, double nylon varn
and single cotton servings, cotton braid, lacquer
coated,

Obtainable in Nos. 12, 14, 16, 18, 20 and 22
gauges; singles and pairs and in various colors.

Weight per 1000 ft. for single wire various
gauges:

No. 12—25.73 pounds
No. 14—17.19 pounds
No. 16—11.95 pounds

AB TYPE WIRE

Designed primarily for wiring amplifiers and
lead out wire for coils.

Tinned stranded conductors, double nylon yarn
and single cotton servings, cotton braid, wax im-
pregnated.

Obtainable in Nos. 12, 14, 16, 18, 20 and 22
gauges; singles and pairs and in various colors.

Obtainable unimpregnated when specified.

Paired impregnated wire obtainable with a cot-
ton braid and a braided copper shield, when
specified,

Neo. 18—8.65 pounds
No. 20—6.30 pounds
No. 22—5.41 pounds
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Weight per 1000 ft.. for single wire various
gauges:

No. 12--26.49 pounds
No. 14—17.85 pounds
No. 16--12.54 pounds

No. 18—9.18 pounds
No. 20—6.79 pounds
No, 22—5.41 pounds

AC TYPE WIRE

Designed primarily for use as quadded switch-
board wire.

Solid tinned conductors, double cellulose ace-
tate yarn and single cotton servings, lacquer
coated.

Obtainable in No. 22 gauge; multiple twin quads
and in various color combinations.

Weight per 1000 ft. No. 22 gauge 11.21 pounds.

AD TYPE WIRE

Designed primarily for use as gquadded switch-
board wire.

Solid tinned enameled conductors, double cellu-
lose acetate yarn and single cotton servings, lac-
quer coated.

Obtainable in No. 22 gauge; multiple twin quads
and in various color combinations,

Weight per 1000 ft, No. 22 gauge 11.529 pounds,

AF TYPE WIRE

Designed primarily for use in transmission net-
works. £

Solid tinned conductors, double cellulose ace-
tate yarn servings, cotton braid, wax impregnated.

Obtainable in Nos. 20, 22 and 24 gauges; singles
and pairs in various colors.

Weight per 1000 ft. for single wire various
gauges:

No. 20--4.68 pounds
No, 22—3.40 pounds
No. 24—2.57 pounds

AG TYPE WIRE

Degigned primarily for use in filter networks
and as lead-out wire for coils.

Tinned stranded conductors, double cellulose
acetate yarn servings, cotton braid, wax impreg-
nated.

Obtainable in No. 22 gauge; singles only, and in
various colors.

Weight per 1000 ft. No. 22 gauge 3.43 pounds,

AK TYPE WIRE

Designed primarily for use in carrier telephone
systems.
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Solid tinned enameled conductor, double cellu-
lose acetate yarn servings, cotton braid, lacquer
coated,

Obtainable in No. 16 gauge; singles only and in
various colors.

The conductor is covered with a braided shield
of tinned copper wire.

Weight per 1000 ft. No. 16 gauge 17.090 pounds.

AM TYPE WIRE

Designed primarily as a slow burning wire for
use as battery leads in local cables.

Solid tinned enameled conduetors, double cellu-
lose acetate yarn servings, cotton braid, lacquer
coated.

Obtainable in Nos. 14, 16, 18, 19, 20 and 22
gauges; singles, pairs, triples, quads and 5-wire
and in various colors.

Weight per 1000 ft. for single wire various
gauges:

No. 14—14.68 pounds
No. 16— 9.74 pounds
No. 18— 6.62 pounds

No. 19—5.49 pounds
No. 20—4.61 pounds
No. 22—3.31 pounds

AP TYPE WIRE

Designed primarily for use as a support in local
cable forms.

Solid galvanized iron wire, black cotton braid,
wax impregnated.

Obtainable in No. 12ZBWG, black only. Not in-
tended to be used as an electrical conductor.

Weight per 1000 ft. 34.94 pounds.

AR TYPE WIRE

Designed primarily for use in bank wiring in
mechanized assembly.

Tinned stranded conductors, double cellulose
acetate yarn and single cotton servings, lacquer
coated,

Obtainable in No. 24 gauge; singles only, in red
and blue colors.

Weight per 1000 ft. No. 24 gauge 1.918 pounds.

BD TYPE WIRE

Designed primarily for use in telephone set
wiring and key telephone set cords.

Tinned stranded conductors, colored cotton
serving for color designation and transparent
thermoplastic covering,

Obtainable in No. 22 gauge; singles only and in
various colors.

Weight per 1000 {t. No. 22 gauge 3.6 pounds.
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Components and Accessories

Wire (continued)

BF TYPE WIRE

Designed primarily for use where a shielded
wire is required in carrier installations.

Solid tinmed conductors, extruded covering of
colored polyethylene.

Obtainable in No. 22 gauge; singles, pairs or
triples in the following solid colors:

Blue, Orange, Green, Brown, Slate, White,
Red and Black.

The single, pair or triple polyethylene conduc-
tors are covered with a braided shield of tinned
copper wire, paper tape and slate colored cotton
braid.

Weight per 1000 ft. for No. 22 gauge single
10.915 pounds.

BG TYPE WIRE

Designed primarily for surface wiring.

Solid tinned conductors, thermoplastic, single
cotton serving, lacquer coated.

Obtainable in Nos. 20, 22 and 24 gauges; singles,
pairs, triples and quads in various colors,

Weight per 1000 ft. for single wire various
gauges:

No. 20—4.742 pounds
No. 22--3.068 pounds
No, 24—2.242 pounds

BH TYPE WIRE

Designed primarily for lead-out wire.

Solid tinned conductors, thermoplastic, cotton
braid, lacquer coated.

Obtainable in Nos. 20, 22 and 24 gauges; singles,
pairs, triples and quads in various colors.

Weight per 1000 ft. for single wire wvarious
gauges:

No. 20—5.205 pounds
No. 22—3.617 pounds
No. 24—2.777 pounds

BK TYPE WIRE

Designed primarily for use where a shielded
wire is required for power equipment.

Solid tinned enameled conductors, double cellu-
lose acetate yarn servings, cotton braid, lacquer
coated.

Obtainable in Nos. 16 and 20 gauge; singles,
pairs or triples and in various colors.

A No. 22 gauge tinned copper ground wire is
laid longitudinally with the single, pair or triple
insulated conductors and the combination is cov-
ered with a braided shield of tinned copper w1re,
paper tape and slate colored cotton braid.

Weight per 1000 ft. for single wire various
gauges:

No. 16—21.022 pounds
No. 20—16.513 pounds

BM TYPE WIRE

Designed primarily for use in filter networks.

Tinned stranded conductors, double nylon yarn
servings and cotton braid.

Obtainable in No. 27 gauge; singles only and in
various colors.

Obtainable wax impregnated when specified.

Weight per 1000 ft. No. 27 gauge 1.493 pounds.

CROSS-CONNECTING OR DISTRIBUTING
FRAME JUMPER WIRE
Jll..ll Type

Designed primarily for use as distributing frame
wire, usually referred to as “jumper wire.”

Solid tinned enameled conductors, double cellu-
lose acetate yarn and single cotton servings, lac-
quer coated.

Obtainable in Nos. 20 and 22 gauges; singles,
pairs, triples and quads, in the colors shown below.
Furnished in 1500-foot coils.

Reploces

* Has a single thread brown tracer.
(a) Conductors are twisted together in a spiral,

(b) The black and black-white conductors form one twisted palr the red and green con-
ductors form another twisted pair and the two pairs are twisted together to form a quad.

Weight
Wire Size Mo. of {Pounds)
Code No. {AWG Gauge) Conduclors Per 1000 Fr.

L2085 20 1 4.018
L20P 20 (a)2 8.052
L22M 22 (b)4 10.940
La2zp 22 (a)2 5.459
L2227 22 {a)3 8197
L22F 22 (a)4 10.940

Colars
Brown E20S and E225
Brown, *Black
Black, Black-White, Red, Green L20F

White, Black
White, Black, Red
White, Red, Black, Green

E22P ‘and L20P
E22T and T20T
Fo2F
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2ND SUPPLEMENTARY __ S
BAY :

CIRCUIT FUSE PANEL
ORIGNATING BAY

FUSE ALARM BELL
1ST SUPPLEMENTARY
BAY

CIRCUIT FUSE PANEL

LINE COIL PANEL
ALARM PANEL

S— CHANNEL TERMINAL
PANELS

~d

5
. ¢ . 3 >

PANELS

OSCILLATOR PANELS < SRR
— OSCILLATOR PANEL

MONITORING PRINTER
PANEL

CHANNEL TERMINAL
PANEL

METER PANEL
JACK FIELD

CHANNEL TERMINAL
OSCILLATOR PANEL PA

NEL

UNEQUIPPED RECTIFIER
POSITION

CHANNEL TERMINAL

OSCILLATOR PANEL
PANEL

OSCILLATOR PANEL
UNEQUIPPED RECTIFIER

POSITION
CHANNEL TERMINAL CHANNEL TERMINAL
PANEL PANEL

OSCILLATOR PANEL
RECTIFIER

OSCILLATOR PANEL

CHANNEL TERMINAL

POWER SUPPLY PANEL PANEL

12 Channels of No. 40AC-1 Carrier Telegraph Installed
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CARRIER SYSTEMS,
TELEPHONE AND TELEGRAPH
REPEATERS AND
MOUNTING FRAMEWORKS

Carrier systems, telephone and telegraph repeaters and mounting frameworks
suitable for railroad and related industries are described in the following pages:

Page

Carrier EQuUiDIeInt ..o e et e e et e et e ae et et e n e e n e e e e e e e e e s 134
No. 40ACT Carrier Telegraph ... et e 134
No, 40CT1T  Carrier Tele@ramhi et ettt te et r et s bt et ee et eeer et st 135
Type C Carrier Telephone ... ... et e e 136
Type G Carrier TelePhone ... e et 139
Type H1  Carrier Telephone ... e ettt e s 139
Type M Carrier Telephone ...ttt et 142
Panels, Signal Sending and ReCiving. ...ttt e se et ta s e tr et reae et ettt ettt st e 143
RaCkS, Al oo e e et et 143
DT T S ] Fo U SOOI 150
REPBALBIE (i et b a4 R e e e e b A€ £t e s e e R e ke R ek et £ ese h e ah e e anet a et es 150
INO. JOEL Tele@raph oot s ress e et e bt ekt e bbb e et b 2ot b e beb e es . 150

LA O 4 T = e - oY« O O O PSP 151

No. 106A2 Regenerative Teleglaphl ... e e 151

VI TelePRorie ..ot b bttt aesan 152
Set, TeletypeWriter SUBSEITIET 1ovi it et et eb s st s st e asemes s em e e ben st e s mn e 153

Nore: A complete index can be found on page 170.
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CARRIER SYSTEMS,
TELEPHONE AND TELEGRAPH
REPEATERS AND
MOUNTING FRAMEWORKS

No. 40AC1 voice freqency carrier telegraph system

GENERAL DESCRIPTION of 12 voice frequency telegraph channels but any

. ) smaller number may be installed, if desired.
The No. 40AC1 Voice Frequency Carrier Tele- Where more than 12 channels are desired at a
graph System has been developed to meet a

. A iven point, two or more system terminals are
demand for increased telegraph facilities on com- g point, 4

rounication lines where a direct eurrent power required. Operation is from a 115 or 230 volt 50 to
source is not available and to permit a maximum 60 cycle power source. Exn?tlng ?18‘1131 ba_ttery
utilization of communication facilities where only SUPPIDY may .be utilized or, if desired, rectifiers
a relatively small number of circuits radiate from forming an integral part of the system may be
a given point. A complete system terminal consists provided as a source of such supply.

TATION C STATION D STATION F
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3
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40AC) Carrier Telephone System Terminal
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APPLICATION

When applied to 4-wire circuits on which the
operation is at voice frequency or on ecircuits
employing a earrier telephone system similar o
the Western Electric Type C, a maximum of 12
telegraph channels may be obtained with this
equipment. On non-carrier, 2-wire circuits, only
6 channels are obtainable. On carrier facilities
similar to those afforded by the Western Electric
Type H1, from 3 to 11 channels are obtainable
depending on the particular circumstances.

Should it be desirable, the channel facilities
provided for in a given installation may be divided
into two groups to permit operation over two
separate lines from the same power, testing and
other auxiliary equipment. The total number of
channels in the groups should not exceed 12, but
the division may be made in any manner desired,
e.g, if § channels are installed at Station A (see
illlustration), 2 of these may be associated with a
line to a second Station B, and 3 with another line
terminating at a third Station C.

The teletypewriters are connected to their re-
spective carrier channel-terminals by means of
d-¢ extensions referred to as loops. Other carrier
channel terminals or d-c telegraph repeaters may
be connected to these loops instead of teletype-
writers to form multi-section systems (see illus-
tration, Section B). Several methods of operating
these loops are provided for in the equipment and
are as outlined below.

LOOP OPTIONS

Any one of the following loop options may be
selected by simply turning a dial:

Full-duplex polar.

Full-duplex to ground,
Full-duplex to negative battery.
Half-duplex to negative battery.
Full-duplex to positive battery.
Half-duplex to positive battery.

&9 & L0 ho

EQUIPMENT

Complete equipment of a No. 40AC1 System
terminal consists of three bays and provides for a
maximum of twelve channels. These bays are
known as the “Originating” bay, “First Supple-
mentary” bay and “Second Supplementary™ bay.

The Originating bay, which is required in all
cases, has a total capacity of two channels and in
addition, contains all the common equipment such
as power supply, line coils, etc., needed for a
twelve channel installation. The two supplemen-
tary bays are similar to each other and each pro-
vides for a maximum of five additional channels.

Carrier Systems, Repeaters and Frameworks

The supplementary bays, if required, are installed
to the left and right of the Originating bay, there-
by giving a compact equipment arrangement,

In the event that there is no telegraph battery
at the terminal location, facilities can be provided
to supply the required power by means of reeti-
fiers. Space is provided on the Originating bay for
mounting the latter.

ADVANTAGES

1. Any number of voice frequency telegraph
channels from one to twelve, operating at
full or half duplex, may be installed initially.
Additional channels may be installed from
time to time to meet future requirements.

2. In general, any circuit which is satisfactory
for telephone operation may be used for the
transmission of the carrier signals produced
by this system. In particular, the No, 40AC1
System may be used in conjunction with the
carrier facilities provided by the Western
Electric’s Types C and H1 Carrier Telephone
Systems.

3. Economical operation from a 115 volt or 230
volt, 50 to 60 cycle power supply.

4. Existing signal battery supply may be util-
ized, or rectifiers forming an integral part
of the System may be provided for this
purpose,

3. Operates with unusual freedom from earth
currents induced by the Aurora Borealis.

6. A compact, self-contained, easily installed
unit.

Further details of this system may be readily
obtained from your nearest distributor.

No. 40CI voice frequency
carrier telegraph system
(J-700478)

For communication companies and other large
users of telegraph facilities, Western Electric has
available a rack mounted carrier telegraph system
similar to the No. 40AC1 but which is not self-
contained and requires external sources of filtered
positive 130 volt d-c for the vacuum tube plate
supply, positive and negative 130 volt d-¢ for the
loops which are on a polar basis and a negative
24 volt d-c for energizing the vacuum tube fila-
ments and for other purposes. A separate carrier-
current supply is also required: the No. 140A1
Carrier Supply Equipment, or its equivalent,
being usually employed for this service. Testing
facilities must also be provided separately and
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No. 40C1 voice frequency carrier telegraph system (J-70047B) (continved)
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40C1 Carrier Telegraph Channel Terminal Panel

consist of a portable unit coded the No. 160A1
Carrier Telegraph Test Set.

The use of carrier supply and testing facilities
leads to considerable economies in large installa-
tions but tends to increase the cost per channel
terminal in small offices. This system is capable of
providing a maximum of 14 channels when op-
erated over a channel of a Western Electric Type
C Carrier Telephone System, and as many as 18
channels over facilities which have suitable trans-
mission-frequency characteristics.

Operation is on a 4-wire basis, no provision
being made for 2-wire operation.

Commercial speeds of up to 100 words per
minute may be had over suitable circuits.

The level compensation features are identical
with those of the No. 40AC1 System but have a
somewhat smaller range of compensation, as it is
expected that this system will be operated over
more stable circuits.

The carrier frequencies employed are odd mul-
tiples of 85 cycles and extend from 255 to 3145
cycles at 170 cycle intervals and thus include all
the carrier frequencies employed by the No.
40AC1 System. It therefore follows that, when
desirable, No. 40C1 Terminal Equipment can be
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employed at one end of a carrier circuit and No.
40AC1 Terminal Equipment at the other end.

All vacuum tubes used in this system are of
Western Electric manufacture and are of the fila-
ment type.

C carrier telephone system
(J-68756 and J-68757)

GENERAL

The Western Electric Type C Carrier Telephone
System is a multi-channel system operating in the
frequency range from approximately 6 to 30 ke
which provides facilities for superimposing three
additional  telephone circuits upon an existing
open-wire voice frequency telephone circuit.
When used with the Western Electric 40AC-1
Voice Frequency Carrier Telegraph Equipment,
each channel of the type C system will provide
12 carrier telegraph channels.

The C5 Carrier Telephone Terminal is used at
each end of a type C system and the C1 Carrier



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

Carrier Systems, Repeaters and Frameworks

Telephone Repeater is used at intermediate points
when additional amplification is required. Where
the total length of entrance or intermediate cable
involved is relatively short, a type C system em-
ploying two C5 Terminals without repeaters can
be operated under average conditions over lines
up to about 150 to 200 miles in length. By using
intermediate C1 Repeaters and spacing them ap-
proximately 150 miles apart, the length of such a
system can be extended almost indefinitely, pro-
vided the transmission and cross-talk character-
istics of the line are satisfactory.

The telephone channels associated with a type C
system are ordinarily operated at an overall fre-
quency loss between switchboards (circuit net
loss) of from 3 to 9 db. However, sufficient gain
is available in the equipment to provide a circuit
net loss of 0 db, provided the switchboards are
located at the same points as the carrier terminals.
Because the system operates over long lines, the
C5 Terminal and C1 Repeater are provided with
equipment for equalizing transmission over the
frequency range employed and for regulating the
circuit net loss. With the aid of the equalizing
equipment, each channel is capable of transmit-
ting an overall frequency band of from 250 to
2750 cycles with relatively little distortion. The
regulating equipment changes the receiving gain
to care for variations in line attenuation due to
changes in weather, temperature, etc. When re-
peaters are not employed, the regulating equip-
ment may be either of the automatic or manual
type. Automatic regulation is always used when
a system is equipped with one or more repeaters.

Different frequency bands are employed in the
type C system for each direction of transmission.
In one direction the three channels are grouped in
the frequeney range from 6 to 16 kc and in the
opposite direction the frequencies from 17.5 to 30
ke are used. Single sideband transmission is em-
ployed, the carrier frequencies and unwanted side-
bands being suppressed at the transmitting ter-
minal by the use of balanced modulators and
band filters.

The equipment is manufactured in any of four
frequency allocations designated CA, CB, CS and
CU respectively. In the lower frequency group
the same frequency bands are employed for all
allocations but the transmitted sidebands for the
CA and CB allocations lie below the carrier fre-
€5 Carrier Terminal quencies while the sidebands for the CS and CU

allocations are above the carrier frequencies. In
the upper group the CA and CB allocations
employ the same frequency bands. The CS and
CU allocations also utilize the same frequency
bands, but these bands are located in a slightly
C1 Repeater lower portion of the frequency spectrum than are
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C carrier telephone system (J-88756 and J-68757) {continued)
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Schematic of an Gverall type C Carrier Telephone System, with One Repeater
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the CA and CB bands. This results in the upper
bands for the CA and CB allocations being stag-
gered with respect to the corresponding bands for
the CS and CU allocations.

In addition, the CA and CS bands are below the
carrier frequencies and the CB and CU bands are
above the carrier frequencies. Theze arrangements
provide an important aid in the operation of more
than one type C system on the same pole since by
choosing the most favorable allocations, inter-
system ecrosstalk can be minimized and, in most
cases, rendered unintelligible.

RINGING

The C5 terminal operates with 1000-cycle ringer
equipment. Any standard 1000-cycle terminal or
intermediate ringer can be used. A satisfactory
ringer for this purpose is the Western Electric
1000-cycle ringer-oscillator wunit. The ringing
equipment is not an integral part of the terminal,
and should be ordered as a separate item. One
unit per channel is required.

POWER

The C5 Terminal and the Cl1 Repeater are op-
erated either from 24 and 130 volt office batteries
or, by the addition of power supply equipment,
from a 105 to 125 volt 53-80 cycle a-c source. In
battery operated systems a small amount of 55
volt 50-60 cycle power is required for a repeater
and also for a terminal if automatic regulating
equipment is employed.

USE WITH VOICE-FREQUENCY
CARRIER TELEGRAPH SYSTEM

Any or all of the telephone channels of a Type C
System can be employed for transmitting voice-
frequency carrier-telegraph signals. The - band
width of each channel when used for this purpose
is sufficient to carry 14 duplex telegraph channels
capable of operation at a speed of 60 words per
minute. The Western Electric No. 40AC-1 Carrier
Telegraph System may be used to provide 12 tele-
graph channels on each of the Type C telephone
channels. For larger offices, where the necessary
power supbly is available, use of the 40C-1 Carrier
Telegraph System would make possible the opera-
tion of 14 instead of 12 telegraph channels on each
telephone channel.

When one or more voice-frequency carrier tele-
graph systems are superimposed on the channels
of a C5 Carrier Telephone System, provision
should be made to add volume limiters to the
channels used for telephone. These volume limit-
ers are needed to reduce the high talking volumes
which might cause interchannel modulation (in
the channels carrying the telegraph circuits) of
sufficient magnitude to impair the telegraph
signals,



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

SPACE REQUIREMENTS

The equipment is designed to mount on standard
19 inch relay racks and may be arranged on 8 foot
8 inch, 10 foot 6 inch or 11 foot 6 inch bays, accord-
ing to the conditions existing in a particular instal-
lation. Special arrangements may be made for
mounting this equipment on 7 foot bays where
this is necessary.

WEIGHT

The approximate average weight of a C5 Carrier
Terminal or a Cl Repeater together with the
required relay rack is 500 pounds.

The approximate weight of the auxiliary bay at
a terminal location is 600 pounds. This represents
the weight of maximum equipment based on an
11 foot 6 inch bay equipped with 4-wire terminat-
ing networks, ringers, volume limiters, power
packs, filter panel and balancing network.

The approximate weight of the corresponding
auxiliary bay at repeater stations is in the order
of 300 pounds and this contemplates maximum
equipment in an 11 foot 6 inch bay with power
pack, filter panel and balancing network.

Further details of this system may be readily
obtained from your nearest distributor.

G1 carrier telephone system
(J-68737)

The G1 Carrier Telephone System is a relatively
simple and inexpensive single-channel system de-
signed for short-haul use on open-wire lines, It is
a carrier-transmitted double-sideband system,
with a carrier frequency of 10.3 kilocycles. One
terminal, which is designated the active terminal,
operates from an a-c source of 105-125 volts, 50-60
cycles. The other terminal, referred to as the inert
terminal, requires no power supply.

The application of this system is limited in that
ordinarily not more than one type G system can
be operated on a pole line, and it cannot be
operated on the same line with type H or type C
carrier systems. Also, the maximum line loss over
which the system can be operated is about 8 db.
The system introduces no gain, and the net loss of
the circuit which it provides is greater than that
of the wire circuit of the same length.

Further details of this system may be readily
obtained from your nearest distributor.

JBBTATE
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Carrier Systems, Repeaters and Frameworks

Active Terminal Panel, G1 Carrier—Front View

Inert Terminal, G1 Carrier

HI carrier telephone system

(J-68747)

GENERAL

The H1 Carrier Telephone System is a single-
channel system which provides for superimpos-
ing an additional telephone circuit upon an exist-
ing voice-frequency telephone circuit working
over an open wire line. The carrier equipment
includes provision for operation on a ringdown
basis and can be applied on a line without the loss
of any existing service. It is suitable for use as a
permanent installation and also for temporary or
emergency circuits, Without an intermediate re-
peater, the system will find its widest application
on open wire circuits of about 50-200 miles in
length; with one or two intermediate repeaters it
will be applicable on circuits up to as much as
500 or 600 miles in length (depending on the gauge
of the open wire conductors, the amount of inter-
mediate cable in the line, the number of bridged
way stations, ete.).
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H1 carrier telephone system (J-68747) (continued)

The H1 system employs copper-oxide modula-
tors and demodulators, heater type pentode tubes,
and improved filters made possible by new mag-
netic alloys. The copper-oxide varistors used as
modulators, demodulators and rectifiers in the
power supply are of smaller size than the cus-
tomary vacuum-tube devices, have the advantage
of long life and small power consumption, and pro-
vide better balanced and more stable modulation.
The high-frequency transmitting amplifier, used
in both the terminal and the repeater, employs a
single heater-type pentode tube to provide a
nominal transmission level of 16 db at the out-
put jacks, Grid biases are obtained from the volt-
age drop across a resistance in the cathode circuit.

H1 Carrier Telephone Repeater Panel—Front View

The terminal unit and the repeater may be
operated either directly from a 115-volt 50-60 cycle
alternating current source or from 24-volt and
130-volt batteries. This system employs the same
carrier frequency, 7150 cycles, for both directions
of transmission. The carrier frequency is gen-
erated locally at each terminal and only the side-
bands are passed over the circuit. The upper side-
band is used for transmission in one direction and
the lower sideband for the other.

Because of the relatively short distances over
which the system is designed to operate, no
equalization is provided and no automatic regula-
tion of the circuit net loss is employed. However,
for the longer systems a manual compensating
adjustment has been included in each terminal
whereby the receiving gain may be changed in
three steps of 2 db each. Similar arrangements
are also provided to control the gain of a repeater,

| Hl carr L‘

two steps of 4 db each being provided. These -

H1 Carrier Telephone Terminal Panel—Front Vew
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HI1 Carrier Telephone Line Filter and Balancing Panel—Front View

adjustments will compensate for changes in loss
due to weather and temperature changes in the
line.

VOICE FREQUENCY CARRIER TELEGRAPH

If it is desired to operate telegraph circuits over
an H1 Carrier Telephone System, as many as
eleven two-way channels of voice frequency tele-
graph may be superimposed by the use of No.
40AC-1 Voice Frequency Telegraph Equipment
described in this catalog. For details regarding
such applications, please consult your nearest dis-
tributor.

JaBTAr A an
WEST TLAMNAL
T

Carrier Systems, Repeaters and Frameworks

MOUNTING

The equipment is designed for relay rack
mounting, but where desirable may be obtained
mounted in a metal apparatus cabinet. The over-
all dimensions of the sheet metal apparatus cabinet
are 2 feet 634 inches high, 1 foot 9% inches wide
and 1 foot 34} inches deep. The cabinet un-
equipped weighs approximately 75 pounds. The
dimensions of the panels used in the H1 Carrier
Telephone System are as follows:

—1 foot T inches x 1 foot 3234 inches
approximate weight 78 pounds

Terminal Panel

Line Filter and —1 foot 7 inches x 3% inches
Balancing Panel approximate weight—20 pounds

—1 foot 7 inches x 102 inches
approximate weight—50 pounds

Repeater Panel

Further details of this system may be readily
obtained from your nearest distributor.
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M type carrier
telephone systems

The M type Carrier Telephone Systems designed
at Bell Telephone Laboratories are now available
from Western Electric Company for providing
subscriber service and added trunk eircuits in
short distance applications.

These systems can provide as many as five
additional channels of communication over exist-
ing facilities. They are basically low-powered,
double sideband, amplitude modulated, carrier
transmitted systems employing three operating
frequencies per channel, Of particular interest is
the fact that one channel may be installed initially
and the other channels may be added later as
required.

Common Carrier Terminal for M Type Carrier Telephone Systems

Most existing power distribution lines and open-
wire telephone lines may be used as carrier paths
for the M type Carrier System. There are, of
course, limitations in any communication system,
and the feasibility of installing M type Systems
will depend upon the characteristics of the circuit
to which the system is applied.

There are three M type Systems available. The
M1 is the basic carrier telephone system and is
used to provide subscriber service over power
lines of up to 8700 volts to ground or over open-
wire telephone circuits. The M1A System is a
madification of the M1 Systemn and is designed 1o
provide additional short distance 20-cycle ring-
down trunk circuits between two attended offices.
The M1B System, also a modification of the M1
System, is designed to provide additional circuits
between an attended office and a community
dial office.
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Subscriber Carrier Terminal for M Type Carrier Telephone Sysrems

CARRIER FREQUENCIES

The carrier frequencies used in the M type Sys-
tems are in the 150-425 ke band and are divided
into channels in accordance with the following
table:

TABLE I

Transmitting Frequencies
Subscriber Terminal

Channel Commen Terminal Norma Reverting*
1A 155ke 410ke 420ke
3 185 290 300
4 200 320 330
L] 215 350 360
6 230 380 390

* Applies to the M1 System, and is used for transmitting
switchhook signals in the M1B Systems; not normally
used in the M1A System, but can be used instead of
normal frequency where radio interference or absorp-
tion peaks prevent use of normal frequency.

USABLE DISTANCES

The M type System is designed to work over a
circuit having a maximum loss of 53 db. Taking
into account the effects of wet weather and mak-
ing an average allowance for noise due to static,
satisfactory operation can be generally expected
over suitable power lines of up to 20 miles in
length and up to 40 miles over open-wire copper
or copper steel telephone circuits. Absorption from
adjacent circuits and other irregularities may in-
troduce losses which will not allow operation up to
these maximum distances in some cases. These
figures presume that the lines are in good condi-
tion and properly maintained.

Further details of this system may be readily
obtained from your nearest distributor.
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Panels, 3% cycle
signal sending and receiving

Signal Sending Panel

The Signal Sending Panel H327-325 together
with the Signal Receiving Panel H327-326 pro-
vide facilities for extending the scope of dispatch-
ers’ operation for signaling between a dispatcher’s
station and way stations over a voice frequency
telephone circuit derived from a C-5 or H-1
Carrier Channel. Signaling from a dispatcher’s
station to way stations is obtained by converting
dispatchers’ signals to voice frequency signals for
transmission over the carrier link to a terminat-
ing point, where the signals are reconverted to
dispatchers’ signals for selecting the way stations
on the connected open wire link. Signaling in the
reverse direction is obtained in the normal manner
by converting 20 cycles to 1000 cycles for trans-
mission over the carrier link.

Signal Receiving Panel

Racks, cable

Cable Racks are ladder like steel structures
consisting of two rectangular bar side rails called
“stringers” between which are welded on 9” cen-
ters channel shaped cross members known as
“straps.” The stringers are 1%” x 34" or 2” x 3"
bars as shown in Fig. 1. The straps are 1”7 x 1"
channel, spaced 9” on centers and welded to the
stringers. Straight sections of cable rack are

9 8Y%" long and are made different widths as
indicated.
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Fig. 1. Straight Sections of Cable Rack

The location of cable racks should be such that
the clearance required for the proper installation
and maintenance of the ultimate equipment will
be maintained as specified for the particular equip-
ment. Cable racks should be located so as not to
interfere with future equipment.

Cable racks should not be located close to pipes,
radiators, windows, doors, or any other equipment
which may subject the cabling to possible damage
by exposure or other detrimental conditions.

For horizontal cable runs, the cable racks are
usually placed with the cross straps upwards.
Cable racks for inverted cable runs and for the
so-called “basket” runs are placed with the cross
straps downward.

Cable racks should be securely supported and
fastened, as necessary, to safely carry the ulti-
mate cabling and other equipment supported by
the cable racks. Cable racks should be braced
where necessary to prevent sway.

Cable racks should be installed so that no exces-
sive load or binding will be imposed on switch-
board sections, frames, racks, or other equipment
attached or adjacent to the cable racks, unless
such equipment is arranged to support the cable
racks. Cable racks should not be supported from
the cross straps.

Horizontal cable racks should be supported on
approximately 5’ 0” centers and in no case should
the spacing between supports exceed 6’ 0”. A sup-
port should be provided within 3’ 0 of a free end
of a cable rack.
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Racks, cable (continued)

Where the cable rack is supported by means of pr—tAx,
expansion shields, the center to center distance 2 3TRG r—
should not exceed 5° and the load per expansion V .
should not exceed 500 lbs. i 2
The permissible pileup of eabling for the normal |
and maximum spacing of supports is as follows: "
316 x 1] BOLT P-203470 ——(Eg';';%';_c‘tnﬁ':go
*Cable Pileup in Terms 3
of Switchboard Cable SPACER P-a01460 i l
Supports on Supports on
__Width of Cable Rack 5 07 Centers & 0" Cenfers CORNER CLAMP 3-1e HEX NUT P-aoias2
5710 27 17, incl. 127 10~
ar g 107 7 Fig. 6. Corner Clamp fer Stringers of Different Widths {Right)

* The maximum cakle pileup for a cable run is, in general,
limited by good cabling practice to a height not exceed-
ing the width of the run on cable rack 12” or less in
width and to a height of 12" on wider racks.

Clamping details used for the assembly of cable At
rack are shown in Figs. 2 to 12, inclusive,

1 3.1
§ %13 OR 2 BAR CUT

4 -16 % 2. BOLT FOR 2 5TAG P-403467

3-16x 2L BoLT For 15 STRG. P- 403469

- u VIEW A
JUCTION CORNER Fiox 14l Bour rom

CLAMPS ; 1 B
P-203a72 | MAX. 2 CLAMP P-403474
. e

1 or 2 8TRG.—

i STR53 P-403470
L 4-'-10 X Il_b. BOLT FOR
%-;snexnur PeADI4 5D ] 14 ar 28TRG. 13 STRG P-ag3a?
Fig. 2. Stroight Clump for Stringers of Same Width CORNER CLaMp — 2 -1 HEX NUT Poaordsz
2 9 Fig. 7. Junction Corner Clomp for Stringers of Same Width (Left)
— CLAMPS P-403472 3-exa
Lydyal Ba-‘iguev
3l -
ZXB)!E‘ FILLER
1
15 STRG, HE -l
P L %
2 -16 HEx NUT PaaIas2 2 STRC. 3 -MAX. & L
A — —tea
Fig. 3. Stroight Clamp for Stringers of Different Widths 1{_ b =
3x 1oR 2 I
BAR CUT TO f
REQ. LENGTH — I3 OR 2 $TRG. BRI
VIEW AA
CGRNER CLAMP
P?403473 e %'lb x ll-"é BOLT FOR 2 STRG. P-403470
I1FOR 2 STRG~—3 5 ‘F' 3 ? Fuasx 12 BoLt For 1lsTRG. P-do3aTy
246x12 BoLT FoR 2 f_
CORNER CLAMPS 25TRG.P-403470 B 18 HEX NUT JUNCTION CORNER CLAMP P-403474
P-403473 36X 157 BOLT For P-a0ias2

1
'z STRG.P-20347) Fig. 8. Junction Corner Clump for Stringers of Same Width (Right)

216 HEX.NUT P-401482

Fig. 4. Corner Clamp for Stringers of Same Width

15 — e 0 3 i m—
$-16 X2280LT FOR 2 STRG P-403468

%-be 2%BOLT FOR l% S5TRG.P-403468

2 STRG.

CORNER CLAMP {RIGHT) il

45° EDGE gLAMP

P-aotasT %—lbx Ijz BOLT F-a40347
Pea03drs EDGE CLAMP P-403477—
4 SPACER P-401460 1% OR 2 $TRG,
3. T8I CORNER CLAMP -I6 HEX NUT P-401482
3 " 16 HEX.NUT P-401452 - P- 403473 %
Fig. 5. Corner Clamp for Stringers of Different Widths {Left) Fig. 9. 45-degres Edge Clamp for Oviside Turn

.
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3 B %2{Z80LY Fod 2 STRC. Panades
Fex 2% B8OLT FOR LLSTRG, P-403463

i

14 oR 2 5TRG,
EOGE CLAMP 2

£-403477

Fig. 10. 45-degree Edge Clamp for Inside Turn

L cHanneL

STRAP, iX 5

SEE TABLE

3

3
A2*3 cotrer PIIN
2-16x 21—5 BOLT FOR
8 sTRc P-403468
%—wxar% A0LY FOR

1% STRG P-403468

RACK] STRAP
§ [P anirhz]
12 P-aliT36
i5 Pad( 75#
20 P-4075
593535'5?”? 28 [P-a0:75
30 | F-a0i7s

Fig. 11. 90-degree Edge Clump for Qutside Turn

bt L

’r inax 2i2BOLT FOR 2 5TRG P-403666
8

96° EDGE CLAMP k4 1
IGXZI(,BDLT FOR 125790.9403458

P-4034 T8

1
13 OR 2 STRG.

— EOGE CLAMP P-403477

o

$-18 HEX. NUT
P-a0ldasz

Fig. 12. 90-degree Edge Clamp for Inside Turn

The joining of sections of cable rack for the
usual conditions encountered are shown in Figs,
23, 24, and 26 to 43, inclusive, Fig. 39 covers vari-
ous arrangements for making small vertical off-
sets in horizontal racks. In cases where a small
cable rack passes closely under a low beam, girder,
or similar obstruction leaving insufficient clear-
ance for the cabling, an offset in the cable rack
can be avoided by the use of U shaped brackets
as shown in Fig, 39F,

145

SCREWS OR 80OLTS

AS REQ.

FLOOR, $WiYCHBOARD
DESK OR OFHER
SURFALE

- STRAIGHT CLAMP
PER FIG 2

CABLE RACK FOOT
FOR Iy $TRG. P-401 150
FOR 2 3TRG P-4D1751

q

Fig.

T T

13. Secuting End of Vertical Rack

S5TRAIGHT CLAMP

PER FIG. 2 OR 3

=

fig. 23. Joining 10" to 1'-0” or 1'.0” to 17.3” Cable Racks in
Same Plane Using Stroight Clamps—Smaller Rack

Approximately in Center

STRAIGHT CLAMP
PER FIG. 2 OR 3

Fig. 24. Jaining 10" to 1'-0” or 1’0" 1o 1'-3” Cable Racks in
Same Plane Using Stroight Clamps—Smaller Ruck

at One Side

H—CORNER CLAMP
PER FIG. 4

L2 5 ;L or 2 BAR
CUT TO REQ'D. LENGTH

L3¢

Fig. 25. Closing End of Rack

%13 or 2 BAR
CUT TO REQ'D LENGTH

—

CORNER CLAMP

PER FiG. 4

JUNCTION CORNER
CLAMP PER FIG. T OR B

Figs.

26. F-degree Turn in Same Plane
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Western Electric

Racks, cable {continued)

CORNER CLAMP

PER F1G. 4,5 R &
NER CLAMP

COR
PER

f CORMNER CLAMP

PER.F1G. 4,3 0R &

X 1% OR 2 BAR
CUT TO REQ'D. LENGTH

Fig. 27. T Intersection

Fig. 31. Joining Racks of Different Widths in Same Plane—

Smaller Rack Approximately in Center
- 3% 15 on 2 BAR

CUT TO REQ'D. LENGTH
+~ CORNER CLAMP PERFIG. 4

]
' A MIN [ MAX
! A 5 a% 4% STRAIGHT CLAMP
f PERFIG. 2 OR 3 }
1070 2-6l2g | 8 10 15 -

Fig. 28. Small Offset Less Than Width of Rack
and in Same Plone

| e
i ® 3x1Lom2@AR j

. CUT TO REQ'D LENGTH |
3x 15 0R 2BAR ]

WIDTH OF CORNER CLAMP— -— ;
s CUT TO REC'D. ez}
ﬂAC!;PLUe ] CENGTH fER FIG- 4
-..... _.. [&& Fig. 32. Joining Racks of Different Widths in Same Plans—
' 1--— g Smaller Rack ot One Side
CORMER cuwp !
FER FIG. 4,5 0R 6

Fig. 29, Offsef Same as Width of Rack ond in Same Plone
3TRAIGHT CLAMP

PER FIG. & OR
L f£-o0C
UNCTION CORNE mw—%x i oR 2 BAR ! i
CLAMP PER FIG. 7 on [ TuT 70 REQD- |
LENGTH
CORNER CLAMP o

PER FIG. 4

4é
A

=T - o i

i

Max Yo LESS THAN!
wioTH orgncn

&

! CORNER CLAMP
L[ 3 PER FIG. 4,50R &
g&

Pg;nuln CLAMP éaﬂh;&'go"rt_ﬁ%?g%a
oR B
Fig. 30. Large Offset Less Than Width of Rack ond Fig. 33. Joining Three Racks of Different Widths
in Some Plane in Same Plane
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909 EDGE CLAMP ——*

SECT A—A ¥ i . PER FIG. 1
[ ¢
(m
S P MW
Fig. 38. 90-dagree Outside Tura for Radiuvs of & or Less
Hgn CLIp (o,
2-401480 N
=
CORNER BRACKE T —— T EE e £ i1 THD. ROD
P-a0iTis

CORNER CLAMPS -~ — o SR}
PER FIG 45 CR &

Fig. 34. Corner Brocket at Turn or [ntersection

CLOSE END OF P-408395 FOR |5 STRG:
RACK PER Fi1G. 25  CLI p_406308 FOR 2° 5TRG.

Fig. 39. Small Vertical Offsets in Horizontal Rack—View A

4% EDGE CLAMP
PER FIG. @

APPROX. I-0
Fig. 35. 90-degres Outside Turn for Rudius More Than &

4— STRINGERS TO BL
CUT BACK TO CROSS
STRAP WHERE
THERE 15 INTERFER-
ENCE WITH CABLES

Fig, 39—View C

45°EDGE CLAMP
PER FIG iD

Fig. 36, 90-degree Inside Turn for Radius Mors Than &” cLip P-4082395 FOR l% STRG.

)
% ~ 1l HEX NUT P-408298 FOR 2 STRG.

p— B0 EDGE CLAMP
PER FIL, (2

L cagie macks 1} o z x 3 BAR AS REQ.
Fig. 37. 90-degree Inside Turn for Rudius of &" or Lem Fig. 39—View D
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Western Electric

Racks, cable (continued)

BEAM, GIRDER,
OR_OTHE
OBSTRUC TION ———nf

2
INSTALLER TO RE- /,% /

MOVE CABLE EAEK <
al'I'RHEADl"S AS REG- .
- it T came
ey f_Rack
| i
I e
- Y
N
A Y
“r
Vd
Fd
] -
_ -
.
«

INSTALLER TO FASTEMN
BRACHET SECURELY IN
PLACE WITH TWINE
BOLYS, OR OTHER
SUITABLE MEANS.

Zxreanpent — o~ ~

43 FOR 5" RACK

L »
SECT. A-A Hlx FOR 1-0 RACK

Fig. 39—View E

—— A45%*® EDGE CLAMP
FER FIG ¢

458 EDGF CLAMP
PER FIG. 10

Fig. 40, OFset Greater than 9” in Parallel Planes
Using 45-degree Edge Clamps

SSEE Zx13 or
STRAIGHT 1 { 2 8AR BENT
CLAMP PER | & CUTY TO
FIG. 2 OR 3 3 REQ. LENGTH
BENT AS REQ. CORNER CL AMP

| PER FIG, 4

)
CORNER CLAMP |

A
PER FIG. 4,50 ¢

Fig. 41. Acute Angle Turn in Same Plane
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CORMNER CLAMP
PER FIG. 4

CORNER CLAMP
PER FiG, 4,5 OR &

STRAIGHT CLAMF
PERFIG. 2 OR 3

Fig. 42. Obtuse Angle Turn in Same Plane

Iﬁ 2 x4
a:KlaC‘R
Z BAR BENT

& CUT TO
REQ LENGTH

STRAIGHT CLAMP
{wHERE REQ.)
PER FIG. 2 OR 3

CORMER CLAMP
PER FIC 4. 50R &

Fig. 43. Acute or Obtuse Angle Intersection

STRAIGHT CLAMP
PER FIG.2DR 3 /
%—ISX I% M. H. CAP 3CR.

WHERE TURNS ARE BOLTED
TOGETHER SIDE BY SIDE

CABLE RACK, SEE TABLE ———-—-

OUTSIDE
oot | Raowsor [ piece parT
TURN
19 7 P-a08845 |
"z 7 P-411864
15 7 P 408546
10 14 P-a0771a8
t2 14 P-41ILSI
s 14 XTELE)

Fig. 53. Cable Rack Yurn for Power Cable Runs
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—

.

| = CASLE RACK
” {OVER FRAME}
LJ
2-13 J-BOLT FOR 2 CA HACK
STRG P-374643
%—16 J-BOLT FOR |£— cA RACH,
5TRG P-42303C
z o = T
- o " '} ‘?
CABLE RACK
. ASSEMBLY
3713 HEX NUT — ifﬁg‘;ggg CR
Po1Z5614 L WASHER P-133117
FoP 2 5TRG.

2-16 HEX NUT P-401452 &
WASHER P-176089 FOR 14 STRG

Fig. 56. Cable Racks For Power Cables Without
Moin Aisle or End Aisle Caoble Rucks

I‘I_—a OR 2 CA RACK STRG ———wd
MAIN OR END AISLE RACK

SPACE SUPPORYS OM

APPROX. 10 CTRS.
, . ﬁ CLAM®
516 % & MHCAR SCR P-424742
P125775
WASHER
£-170089
L SUPPORT
P-424741 OR
P-4i5467
Fig. 57. Cakle Racks for Power Cables With
Main Aisle or End Aisle Cable Rucks
WOoOoD CLEAT CR
CEILING JOIAT
PLASTERED
rcen_mc.

[
IzX g BAR,
P-40029%
. Hanger Rod Attached Direct to Ceiling

149

| Rwerwerd

Carrier Systems, Repeaters ond Frameworks oy

2 -11 THEL ROD OR

5
'a"iISQ.H.M.BOLT i CLIF P-420315
(BARS)

P-453276
(CHANMNEL S}

\“2 X % BARS OR

CLIP P-420316 (BAR
P-45327T7.(CHANMNELS)
AUKTLIARY FRAMING ——=

gLIP P 420315 (BARS) —aii>
P-433276 (CHANNELS)

P '%CHANNELS

CUT TO REQD,

LENGTH

;-n HEX. NUT. 5
a1 THD. ROD

cLP :
P-408395 FOR (3 3TRG,
Pr406398 FOR 2 STRG.

]

Fig. 74. Honger Rod Offset to Clear Coble Rack Clamp,
Cable Rack Strap, or Other Obstruction

CABLE Mcnj

STRAIGHT CLAMP —

£ X NUT
s 11 HE

4 SIGHT HOLE, ENDS OF
RODS SCREWED TOGETHER
SPLICE COUPLING AT 3IGHT HOLE

P-1684

2.
3 11 THD.ROD

Fig. 75. Hanger Rod Extended with Splice Coupling

5
—s N THD. ROD

"
(T h—[—-uIEXE BAR, P-401960

1,1
15X ZBAR, P-40175% —=

%'II HEX NUT

CABLE RACK —1

Z g

Fig. 76. Supporting Racks 5" Wide

ALIGNMENT CLIR P-404(58, WHERE
REQ'D 7O HOLD CABLE RATK N FLACE

5
RACK 2-11 THD.
'S CABLE RAC THo.
cLIP '
P-408385 FOR I 5 STRE, 211 HEX
8

P-408398 FOR 2 STRG.

Fig. 77, Supporting Racks 1'-0” cr Msre Wide

TC
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Wesrern Electric

Racks, cable (continued)

Tl 5

e g STAR LOXIN EXPANSION
:.:1: SHIELD, P~400044

=1

- VPP R
P60834 — .__j fz?ﬁ .

6875613 » 34 WASHER

A
G|7EJ_,\

CONCRETE LINE

BT

£ 11 HEX, NUT £-u thp RoD

15 x4 sar,
401980

11l sar,
Fud01759

]

CAHLE RACK

g ©
Fig. 85. Supporting 5” Cable Ruck from Expansion Shield
in the Ceiling

¢ OF RACK

P
1
4|-—_-’;'- STAR LOXIN EXPANSION
1! SHIELD, P- 409044

J{ ey 7
T 3 g
IR N SFlo e i f}_l - conerere Line

2" 4B CHANNEL,
P-~40%186

f——— =k THD R
£-n nex ot AN 3 b ROD

%-n HH CAP SCR.

CABLE RACK | 4aM 6, F-210599

e Nk
P~406395 FOR ra STRINGER
P«506396 FOR 2 STRINGER =

oT
WHERE THE CEILING lS PLASTERED THE CHAMNNEL MA
ALEOWED YO REST ON THE PLASTER. THE EXPANSION SHIELD
HOWEVER, SHALL BE EMBEDDED ITS FULL LENGTH N S0LID
CONCRETE

Fig. 86. Supporting 12”7 and 15" Cable Racks from
Expunsion Shiefds in the Ceiling

WG N A

4

. -
1 1 i
= =3
"'.-:j:"' ‘3’ STAR LOXIN EXPANSION Hr::il
=1 SHIELD, F-~409044 ::‘:::Il
Gz / QIO = P02
& CONCAETE LINE =
& ~2-1 mgx. HOT E
[=] 2 B
= Po160B34 — B
& EBTSAIS K 134 WASHER
&-1u THO. ROD

’//— CABLE RACK

e LI P
F 406395 FoR (1 STRINGER

P-406396 FOR 2 STRINGER

Fig. 87. Supporting Cable Racks 1'+8” or Wider from
Expuinsion Shields in the Ceiling

i
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Racks, relay

Relay Racks are intended for use as a support-
ing framework on which are mounted wire equip-
ment units or individual mounting plates. They
are made with 3-inch 4-pound channel iron up-
rights welded in single bay units and are available
In various capacities as indicated.

ED-60686-30
G-1 Material for one bay 10 ft. 6 in. high
drilled for 19 in. mounting plates, less
guard rails.

ED-90370-73
G-1 Material for one bay 5 ft. 23 in. high,
drilled for 31--134 in. x 19 in. mounting
plates, less guard rails.

2 Material for one bay 5 ft. 2% in. high,
drilled for 31—184 in. x 23 in. mounting
plates, less guard rails.

3 Material for one bay 7 ft. 0. in. high, drilled
for 43—134 in. x 19 in. mounting plates,
less guard rails.

4 Material for one bay 7 ft. 0 in. high, drilled
for 43—134 in. x 23 in. mounting plates,
less guard rails,

ED-90672-79
G-1 Material for one bay 8 ft. 8 in. high, drilled
for 48—134 in. x 19 in. mounting plates,
less guard rails.

2 Material for one bay 8 ft. 8 in. high, drilled
for 48—134 in. x 23 in. mounting plates,
less guard rails.

3 Material for one bay 11 ft. 6 in. high,
drilled for 68--134 in. x 19 in. mounting
plates, less guard rails.

4 Material for one bay 11 ft. 6 in. high,
drilled for 68—1%} in. x 23 in. mounting
plates, less guard rails. '

Repeaters

NO. 10E1 SINGLE-LINE REPEATER (J70021A)

The No. 10E1 Single-Line Repeater is designed
to operate as a reversible, one-way telegraph re-
peater using 60 milliampere neutral telegraph sig-
nals. The repeater may be used to connect branch
cireuits to a main-line cireuit. It may interconnect
two subseriber loop circuits, two “toll line” re-
peater loop circuits, or a toll line repeater loop
circuit and a subscriber loop circuit. These repeat-
ers may be used also to set up circuits extending
form a repeater point in three or more directions.
This repeater has a maximum working limit of
12 miles of 19 gauge cable for loops equipped with
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No. TOE] Single-line Repeater—Front View

wave-shaping sets at the subscriber end and 3
miles of 19 gauge cable not so equipped at the
subscriber end. An arrangement may be provided
whereby the addition of a hit suppressor circuit
will protect the main line telegraph circuits against
short interval hits or interruptions that may occur
in the east loop. Positive and negative 130-volt
battery is used for transmission.

The equipment for two No. 10E1 Single-Line
Repeater Circuits is arranged on a unit for mount-
ing on a bay of standard 19” relay rack. Battery
keys to control the 130-volt potentials are provided
for on the unit. The unit occupies the space of
seven 134" mounting plates. Nine units may be
mounted on one 11’ 6” relay rack bay.

Four No. 255A Polar Relays are required for
each repeater circuit.

NO. 16B1 TELEGRAPH REPEATER (J70037B)

The No. 16B1 Telegraph Repeater is a simpli-
fied and compact telegraph repeater for operation
over grounded circuits, either open wire or non-

No. 16B1 Telegraph Repeater
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composited cable conductors. It provides hali-
duplex service as furnished and full-duplex
service for circuits, the balance of which is not
critical. With minor modifications it may be
adapted for general full duplex operation. The
circuit of this repeater can be arranged by means
of cross connections at the unit terminal strips for
any of the following types of operation:

1. Differential duplex
2. Upset differential duplex
3. Polarential Type A
4. Polarential Type B

The repeater is designed for relay rack mount-
ing and occupies a space of eight 134 inch mount-
ing plates 19 inches long. Eight repeaters may be
mounted in an 11 foot 6 inch relay rack bay.

NO. 106A2 REGENERATIVE REPEATER
(J70015C)

o

Secebuar

-

13 w

-
DAV )

No. 106A2 Regenerative Repeater—Frent View—Cover Romoved

The No. 106A2 type Regenerative Repeater is
designed to receive teletypewriter signals which
have become distorted by transmission over long
circuits, and to reconstruct them into substantially
their original wave form. The repeater then re-
transmits the regenerated signals into the succeed-
ing line section. These repeaters are equipped with
holding magnets and will aperate satisfactorily
on any signals which will operate the receiving
mechanism of a teletypewriter. The regenerative
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Wwestern Electric

Repeaters (continued)

type of repeater differs from the ordinary tele-
graph repeater in that the latter repeats signal
distortion from one line section to the next, with
the result that the accumulated distortion in a
long circuit may reach the point where the receiv-
ing apparatus will refuse to operate, or will oper-
ate falsely. :

The No. 106A2 Regenerative Repeater is
arranged for neutral loop operation, and .060
ampere loop current. However, it can be used on
.020 ampere loop current by making a minor
wiring change in the relay unit.

The relay equipment for two repeater circuits
is mounted on a 19” relay rack unit requiring the
space of seven 134" mounting plates. One circuit
provides a 2 way repeater for use between two
line sections operated on ecither the single or
duplex basis. Two regenerator units are required
for each repeater circuit. Four of these units are
mounted on a regenerator panel with a motor and
driving mechanism common to all units on the
panel. The relay unit, the regenerator units, and
the regenerator panel constitute two complete
repeaters. The regenerator panels are available
for use with 115V. a-¢, 115V. d-¢ and 130V. d-c,
and each requires the space of nine 134” mounting
plates on a 19” relay rack bay. The panel with its
driving motor and the regenerator units is floated
on shock absorbing mountings in order to insulate
the relay unit from motor vibration. Connections
between the regenerator panel and the relay unit
are made by means of small local cables furnished
with the panel. The complete equipment requires
the space of sixteen 134” mounting plates. Four
complete No. 106A2 Repeater Units can be
mounted on an 11’ 6 relay rack bay, or three
such units in a 10" 6” bay.

V1 telephone repeater
(J-68638F)

GENERAL

The Western Electric Company V1 Telephone
Repeater is a voice frequency repeater designed
for application to open-wire or cable circuits
where it is desired to extend the range of speech
transmission. Arrangements are available to pro-
vide operation on alternating current from a com-
mercial 50- or 60-cycle power-supply circuit. This
feature makes the repeater particularly adapted
to locations where a small number of repeaters is
required.

When used as a trunk-line repeater it may be
equipped for various kinds of signaling (20, 135
or 1000 cycles) . Telegraph circuits may be derived
by the use of a composite set or the simplex con-
nection. The repeater is provided with precision

TCl Library- http://ww.tel ephonecol |l ectors.info/
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V1 Telephone Repeater—Rack Mounted

line-balancing networks for use with uniform
lines (such as loaded cable pairs) or with adjust-
able networks for use with lines having non-
uniform impedance characleristies.

A dispatch repeater is one combination of
options arranged for operation on railway train
dispatching circuits. This repeater is equipped
with a by-pass for the 3%5 cycle selector signals.
The presence of the by-pass circuit prevents opera-
tion of the repeater with telegraph or on a
phantom-group basis. Dispatch repeaters are
always provided with adjustable line-balancing
networks because the impedance characteristics
of the line are greatly affected by the number of
way-station sets connected and an approximate
balance is all that can be obtained. A dispatch
repeater will normally be operated on an open-
wire circuit, sometimes with sections of cable,
either entrance, intermediate, or both.

The repeater and its associated equipment can
be furnished in a steel cabinet or assembled on a
framework and relay rack mounting. The items
included in the cabinet or on the framework de-
pend upon the requirements of the particular
installation. The associaled equipment consists of
a power supply unit, a line and line balancing
unit, a two-wire terminating unit, ringer units
and a signal battery, and ringing supply unit, as
required. The individual panels or units are
assembled and wired together before shipment.
A fully equipped cabinet weighs approximately
225 pounds, and the cabinet alone weighs approxi-
mately 75 pounds. The approximate dimensions
are 19 inches in width and 26 inches in height.

In those cases where standard dispatch type
repeaters are not applicable, or where recom-
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mendations are desired for the application of the
trunk type repeater, please consult your nearest
distributor.

POWER CONSUMPTION

The repeater power supply unit consumes a
maximum of 25 watts when operated from a 100
to 125 volt 50 to 60 cycle source. The rectifier of
the signal battery and ringing supply unit operates
on a 105 to 125 volt 50 to 60 cycle source and con-
sumes 60 watts. The 20-cycle static ringer genera-
tor of the same unit operates on a 105 to 125 volt
60 cycle source and consumes 60 watts at full
load.

No. 128B2 teletypewriter
subscriber set (J-70027A)

The No. 128B2 Teletypewriter Subscriber Set is
a terminal telegraph repeater assembled in a box
suitable for mounting in a teletypewriter station.
It is designed for operation over line facilities into
a No. 16B1 Repeater, or equivalent equipment.
It may be arranged for either Type A or B polaren-
tial operation on a single or two-wire basis.

This set may be connected to the teletypewriter
in the following ways:

Carrier Systems, Repeaters and Frameworks

1. Single wire loop
2. Two wire loop magnet receiving
3. Two wire polar relay receiving

The components of this subscriber set are
mounted on a panel which in turn is housed in a
metal cabinet provided with louvres to facilitate
the dissipation of heat.

The cabinet is approximately 9 inches wide,
8 inches deep and 16 inches high.

No. 12882 Teletypewriter Subscriber Set (J-70027A)

EQUIPMENT RECOMMENDED FOR TESTING AND MAINTENANCE
OF CARRIER SYSTEMS AND TELEPHONE AND TELEGRAPH REPEATERS

Carvior Systems Teluphone  Telagraph
Code C.5 H-1 40AC-1 Repeaters Repeaters
Oscillators - 17B X -

Transmission Measuring Set 12B X X X -
304 x B
 32A x _ -
Vacuum Tube Test Sets _ Ks-57121 0 x x - B
Attenuator 5A x X o
Relay Test Panels - 116BX1 X )
 116CX1 - - B
111A2 S — _x

1000 Cycle Generator KS-5472-01 X X X
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MISCELLANEOUS
TESTING EQUIPMENT

Various test apparatus and equipment are available,
and can be found on the following pages in this catalog:

Page

BN T 4L a oy s R L O O O PO U U SO 156
Machine, LO00-CYCLE ..ot as e s e e et an bbb e ar s 156
OSCIHIALOT, LTB ..o ee et et e b et b1 b er st a4 s sa et er s b e va e e sm et b e et b er s sre b et s ssier 157
19C and D-LT5136.....o e e aerees 158

Polar Relay Test Panel, TTTAZ ... asre e BTSSPV RUI 158
116B1, 116BX L. . it cse e ere e e s s st aeaen 159

TI6CT, TI6CE D oo e 139

TSt Bet: 200 st e e e e e £ £ ea e e Aesr e s e a e semesea s e er e ame e 159
£ OO SO SO OO OO TSP R U SOU OO TOTOROTURUPR TR 160

B2A e e e e en e e oo e e s e e s em et ee et emnesa s st e et en e m et aeeben e 161

L3 OO OO 161

B A ettt b S e et et E e e e s 161

S N OO OO E OO U OrETOT YOO ST P TTOU PR 161

253 = T OO OSSOSO ST UTU ST OTTU PO 161

T8O ettt bt e e b a b e bR eS e R Aa <A e s R s are e ne s 161

B A e e e bbb e e bt a s narr s et e 162

TITBL oottt et et b e s a e e b e et R e e ab e s r et ebe e eaesore s 162

TBIAT it ettt s e eeas 163
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MISCELLANEOUS

TESTING EQUIPMENT

Attenuator
5A ATTENUATOR

) ;;‘f_c;?frlr .f!rl.‘trr &
T s AITENUATOR

5A Attenuator—Top View

The No. 5A Attenuator is an instrument which
is useful for general testing work where a 600-ochm
balanced attenuator is required, such as for cer-
tain carrier applications and for miscellaneous
telephone repeater and radio applications.

The attenuator is well shielded, making it suit-
able for use up to frequencies of approximately
100 kilocycles.

The circuit of the No. 5A Attenuator is shown
on a circuit label fastened inside the box which
houses the attenuator.

The attenuator is made up of seven balanced
resistance pads of the “O” (square) type. These
pads are of 600 ochms impedance and provide a
total loss range of 0 to 81 db in steps of one db
under the control of seven turn-button keys.

The accuracy of the attenuator settings is == 0.2
db for frequencies up to 50 kc and is approxi-
mately + 0.3 db of nominal for frequencies up to
100 ke.

The set will dissipate 200 milliwatts continu-
ously and, for short periods, will dissipate 500

TC
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milliwatts, without impairing the accuracy after
cooling.

The attenuator is contained in a metal box with
a metal panel and is approximately 634 inches
long by 4% inches wide by 5 inches high, and
weighs about 5 pounds. There is no cover for this
set. It is equipped with suede leather feet so that
it will not mar finished surfaces.

From the photograph showing the top of the
attenuator, it will be noted that the seven turn-
button keys are arranged in two rows and that the
input and output are carried through both binding
posts and double jacks. Binding posts marked
GND are provided at the input and output sides
of the panel and are connected to the grounded
parts of the set, which consist of the case and the
internal shield. These ground binding posts serve
as connections for the grounded terminations of
apparatus or lines between which the attenuator
is connected,

The jacks are of the type to take telephone type
plugs such as the Western Electric No. 241 type
plug commonly employed in test rooms.

Machine, 1000-cycle

MACHINE, 1000-CYCLE FOR TESTING
(KS-5472-01)

A 1000-Cycle Machine for generating testing
power for the sending circuits of transmission
measuring systems should be ordered in accord-
ance with the following lists of Specification
KS-5472-01. This machine consists of an a-c motor
and a single-frequency inductor alternator. The
alternator is mounted in a separate housing
attached to the drive motor. The motor is of the
capacitor type and the alternator is of the per-
manent magnet type. No speed regulator or alter-
nator field rheostat are required. Padding resist-
ances, when furnished, are mounted on the
alternator terminal board. A carrying case is
obtainable when the machine is required for
portable use.
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Carrier Systems, Repeaters and Frameworks

Motor Power Service
List No. KS5-5472-01 Volts Cycles Phases

11 Machine, temperature compensating coil, capacitor, and padding
resistances 105-125 60 1

12 Machine, temperature compensating coil, capacitor, padding resist-
ances and fustat mounted in carrying case, complete with extension

cord 105-125 60 1
13 Machine, temperature compensating coil, and capacitor, without
padding resistances 105-125 60 1

14 Machine, temperature compensating coil, capacitor, and padding
resistances 105-125 50 1

15 Machine, temperature compensating coil, capacitor, padding resist-
ances, and fustat mounted in carrying case, complete with exten-

sion cord 105-125 50 1
16 Machine, temperature compensating coil, and capacitor, without
padding resistances 105-125 50 1
OSCi”GfOI'S on a 300 inch length of motion picture film and is
direct reading. The frequency scale divisions are
17B OSCILLATOR 50 cycles apart throughout. Another control dial

serves to vary the frequency over a range of plus
or minus 50 cycles from any setting of the first
control dial.

This oscillator operates from a 105-125 volt,
50-60 cycle power supply. It employs 10 vacuum
tubes and has an output impedance of either 135
or 600 ohms, devending on the position of a lever
type key.

The No. 17B Oscillator is contained on a panel
designed for relay rack mounting 19 inches wide
by 28 inches high, and is complete with the excep-
tion of the vacuum tubes and power supply cord.

When the oscillator is to be used on a portable or
semi-portable basis, it should be mounted on either
a self-supporting or mobile rack which can be
made available when specified in the order. It is

No. 17B. Face View of Oscillator important from the standpoint of frequency sta-
bility that the oscillator panel be rigidly mounted.
The No. 17B Oscillator is a heterodyne type The following Western Electric vacuum tubes
vacuum tube oscillator which provides a source and lamps and other accessories are required for
of testing current for transmission measurements each oscillator:
of telephone transmission lines, amplifiers, tele-
phone terminal, radio transmitting, radio receiv- Quantity Used Code No.
ing and other equipment. It is capable of delivering 1 274A Vacuum Tube
an alternating current of any single frequency 1 300B Vacuum Tube
from about 50 cycles to 150 kilocycles per second. 5 310A Vacuum Tubes
The output is substantially constant with fre- 2 311A Vacuum Tubes
quency except in the range below about 1000 1~ 313C Vacuum Tube
les where it falls off as the frequency is re- 17 122A Ballast Lamp
cycles where 1t 1alls oll as the a y 1*  3-watt 120-volt S6 Mazda Lamp Candelabra
duced. The output is also adjustable to any value Base
between 1 milliwatt and approximately 1 watt or 1* Al Lamp
+30 db with respect to 1 milliwatt.. One control 2% Bryant 3-ampere plug Fuses
serves to vary the frequency continuously over 1*  2BN Lamp Cap
the full range. The frequency calibration appears * Supplied with the oscillator; listed for reference only,
157
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Oscillators (continved)

A power cord required for the oscillator should
be specified as follows:

(length) Cord and Parallel-Polarized Plug
Cap Assembly KS-7993.

Patching cords equipped with shields required
for connecting the oscillator output should be
specified as follows:

P-3-P Cord— (length 4, 6 or 8 ft.) equipped
with two 305A Plugs.

For shipping, the oscillator mounted on the
portable rack may be placed in a trunk per
KS5-5328. The oscillator panel assembly weighs
approximately 80 pounds. With the rack and the
trunk, the weight for shipping purposes is ap-
proximately 200 pounds. The rack alone weighs
about 48 pounds.

NOS. 19C OSCILLATOR
AND D-175136 OSCILLATOR

W1
on
AND DL

Nos. 19C Oscillator and D-175136 Oscillator

The No. 19C Oscillator is a heterodyne type
vacuum tube oscillator which provides a source of
testing current for transmission measurements, for
the purpose of testing the operating condition of
telephone transmission lines, amplifiers, telephone
terminal, radio transmitting, radio receiving and
other equipment. It is capable of supplying an out-
put from —4 dbm (4 db below a milliwatt into
600 ohms) to 46 dbm (6 db above a milliwatt
into 600 ochms) over a frequency range from 30
cycles to 15 kilocycles. One direct reading control
dial serves to vary the frequency continuously
over the full range, but since for some uses a

TCl Library- http://ww.tel ephonecol |l ectors.info/

greater precision as to frequency is desired in the
range below 250 cycles, an expanded scale is pro-
vided on the same dial and made effective by the
operation of a switch. The oscillator employs five
vacuum tubes and has an output impedance of
about 600 ohms.

The oscillator per D-175136 is the same as the
No. 19C except that the oscillator is modified for
mounting on a relay rack framework.

The No. 19C Oscillator is provided in portable
form equipped with a power supply cord and re-
movable cover. It is approximately 15 inches long,
9% inches wide, and 9% inches high, weighing
about 27 pounds. The unit is of a panel-chassis
type construction and is contained in a steel hous-
ing. Effect of temperature variations on the out-
put power and the output frequency have heen
minimized in so far as practicable in the selection
and arrangement of the apparatus components of
the oscillator.

The power required for operation is 25 watts,
105 to 125 volts, direct current or 50-60 cycles
alternating current.

Panels, polar relay test

NO. 111A2 RELAY TEST PANEL
(J-66118E)

The No. 111A2 Relay Test Panecl provides a
means for testing and adjusting the 209FA, 209FB,
209FC, 209F'G, 209FH, 209FJ, 215A, 215H, 228A
or D160118 and 255A Relays. The circuit provides
for contact, bias, and sensitivity tests and is de-

No. 111A2 Relay Test Panel
Front View—Mounted on a Relay Rack Bay with Shelf Assembly,
and Relay Storage Panel
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signed to operate from negative 24 volt signal
battery, positive or negative 48 volt telegraph bat-
tery, positive or negative 130 volt telegraph bat-
tery and 20 cycle supply. The equipment is located
on a steel panel 1234 high and arranged to mount
on a relay test table or on a 19” mounting plate
relay rack bay, taking the space of seven 134”
mounting plates. A fluorescent lamp arranged to
mount on the relay rack above the test panel is
available and is recommended for use with relay
rack mounted panels.

Neo. 116BX1 (H-327-327) Relay Test Panel

The Nos. 116BX1 and 116B1 Relay Test Panels
provide means for testing and adjusting the No.
255A Relay only. The circuit provides for bias and
sensitivity tests and is designed for use in offices
having 130 volt battery supply and no 20 cycle
supply. The panels are arranged with a vibrating
circuit designed to operate a properly adjusted
relay at approximately 20 cycles. The equipment
is identified as the No. 116BX1 Relay Test Panel
for 19" mounting and No. 116B1 Relay Test Panel
for 23” mounting. The equipment is mounted on a
steel panel 514" high and requires the space of
three 134” mounting plates.

The Nos. 116CX1 and 116C1 Relay Test Panels
provide means for testing and adjusting 255A and
209FG Relays. The circuit provides for bias and
sensitivity tests and is designed for use in offices
having 4130 volt battery and 20 cycle supply.
The equipment is identified as the No. 116CX1
Relay Test Panel for 19” mounting and No. 116C1
Relay Test Panel for 23” mounting. The equip-
ment is mounted on a steel panel requiring the
space for four 134” x 19 mounting plates or on a

116CX1 Relay Test Panel

' GTG‘
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steel panel 5% high and 23" long when arranged
to mount on standard 23” relay racks or in
standard steel cabinets arranged for 23” mount-
ing plates.

Miscellaneous Testing Equipment

Sets, test
NO. 20C TEST SET

! ‘

#1020 Test Set”

The No. 20C Test Set is used as a source of tone,
continuous or intermittent, for locating grounds,
shorts, crosses, split pairs and wet spots in under-
ground, block, building or aerial cables. An explor-
ing coil, either the No. 19C or 75B Test Set and
a No. T16E Receiver and cord are required for
use in conjunction with the No. 20C Test Set to
pick up the tone generated by the latter. When the
No. 19C Test Set is used as an exploring coil, a
No. 186 Plug and an R2CD Cord are required for
connecting the exploring coil and receiver, When
the No. 75B Test Set is used as an exploring coil
an R2FA Cord 4 ft. long may be used for this
purpose after removing the ends of the spade type
cord tips.

The No. 20C Test Set consists of an vibrator-
induction coil, a motor driven interrupter, a con-
denser, resistances and an OFF-ON switch. The
apparatus is mounted in a wooden case 12" x

%" x 104}” which contains a compartment for
four No. 6 dry cells and for the exploring coil
cord plug and receiver. The No, 20C Test Set is
provided with a carrying strap.

The cable fault is located by moving the explor-
ing coil, No. 19C or No. 75B Test Set along the
cable and noting the tone produced in the receiver.
While the exploring coil is between the source of
the tone and the fault, a tone is produced in the
receiver. The tone ceases or decreases in volume
depending upon the nature of the fault when the
coil passes beyond it.

The exploring coil, No. 19C or No. 75B Test Set,
the No. 716E Receiver, Cords, Plug and dry cells
must be ordered separately.
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Sets, test (continued)

35F TEST SET (J-94714B)

The 35F Test Set is a direct-current regulating
and measuring device intended for use in testing
and adjusting relays and other apparatus for
which current flow and voltage requirements are
specified.

35F Test Set

This test set is equipped with a meter, variable
resistances and associated control keys by means
of which it is possible to set up four different and
independent testing conditions at one time for
checking current flow or voltage drop require-
ments specified for relays or other apparatus. The
set is wired for central offices having the positive
pole of the central office battery grounded.

The current range of the meter provides for
full-scale deflections of 3, 15, 75 and 750 milli-
amperes and the voltage range provides for full-
scale deflections of 15, 75 and 300 volts. These
ranges are under the control of two non-locking
lever type keys.

For convenience of the customer a number of
patching cords, plugs and tools suitable for use
with the 35F Test Set for making connections to
different types of switchboard equipment are
listed herein. These accessories are not furnished
as a part of the test set but may be obtained when
specified.

The 360 Tyve Tool is designed for connecting
the cords to various other tools used in making
connection with apparatus contacts and terminals,
and is provided with a colored shell to indicate the
cord conductor with which it is used as indicated
in the table below.

Code Conductor Color
360A Sleeve Red
360B Ring Black
360C Tip White

The following tools are availakle and may be
obtained for use in connection with the 360 Type
Tools as indicated above.
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(a) 357 Tool; used for making connection
to sequence switch and other apparatus
springs.

361B Tool; used for making connection
to E or R Type Relay windings from the
front of the relay.

364 Tool; Spade terminal, for making con-
nection to screw terminal binding posts.
365 Tool; Suspender clip type of connec-
tor for general use.

387A Tool; for use in connection with 111
Type Relays.

411A Tool; A test pick connector for gen-
eral use.

419A Tool; A spring clip for use in mak-
ing connections to various types of appa-
ratus springs and terminals.

428A Tool; used for making connection to
windings of 89 and various other relays
from the front of the relay.

509A Tool; used for making connections
to the windings of the U and Y Type
Relays.

DESCRIPTION & USE OF
GORD EQUIPMENT

32G TEST SET +
310 GREYSHELL WHITE
ot

(b)

()
(d)
(e)
)
(g)

(h)

(1)

METHOD OF QDERING
CORD & PLUG ASSEMBLIES

FOR

PLUG S ] _?PEB‘A EITKEEVN“L NO. REQ. CODE
3
0 RED SHELL ot ED  CONTROL 1 OR MORE 32C TESTSET
© ]

FLUG - LENGTH OF CORD

310 3PiZH FOR BATTERY
SUPPLY AND I 3PI2H GORD
PLUG 302 “TESTING
LENGTH OF CORD BFEET FPLUG
BLAGK aLACK
SHELL 2pI08  SHELL
310
PLUG =3 ——308 TOSSRLFTY 1 2pi0BCORD
LENGTH OF GORD 10 FEET " -UE -
3P3A OR 3P7A
<09 PLUGS OR 110 PLUGS,~ . 334 CORD
OR| 3P7A GORD
T o r
LENGTH OF CORDS EACH & FEET
2ZWITA 3606
310 ;gg: 1 2WITA CORD
PLUG —_° Yool
UENGTH OF CORD 6 FEET
awsa 3600
310 o= :;23" FOR
PLUG EAY00L  TeSTING 1 IW4A CORD
- $__1360
LENGTH OF CORD 6 FEET  TOOL
360A. Iwiza +360A
3008 3gon 1 1WI3A CORD
LENGTH OF CORD 3 FEET
3rza
310 240
rl.ue"::_:':x it i TYPE 1 3P2A GORD
<tf= PLUG
LENGTH OF GORD 10 FEET |

Patching cords, plugs and tools
for use with the 35F Test Set for making connections
to different types of switchboard equipment
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NO. 52A TEST SET

Consists of a metal housing equipped with a
No. 5HB-3 Dial having terminals “BB” and “R”
strapped, a No. 152A Condenser, which may be
short-circuited by means of a turn button switch,
one W2AF Cord, three M1W Cords and a leather
strap for attaching to a belt.

Intended to operate, together with a No. 55A
Test Set, as a dialing and communicating set by
installers, repairmen, linemen, cable splicers and
central office maintenance men in dial areas.

No. 52A Test Set

NO. 55A TEST SET

The No. 55A Test Set includes a No. T16A
Receiver, a No. 646A Transmitter and a No.
15A Headband equipped with a Pad, P-204166,
assembled together with a W2AE Cord which
connects the instruments in series.

It is intended for use, in conjunction with the
No. 52A Test Set, by installers, repair men, line-
men, cable splicers, and central office maintenance
men in dial areas, and also as a communication set,
to be used without the No. 52A Test Set, in con-
nection with the same type of work in manual
areas.

NO. 62A TEST SET

The No. 62A Test Set consists of a No. 528
Receiver and No. 646A Transmitter, assembled
together with a W2AJ Cord which connects the
instruments in series. A No. 161A Condenser is
also furnished, mounted on the No. 528 Receiver.
The auxiliary cord tip on the conductor connect-
ing the receiver to the line is connected to the
No. 161A Condenser.

1t is intended for use in connection with splicing
work on exchange cables for the double purpose
of communicating between splicer and helper, and
of detecting the tone placed on a wire by a splicer’s
test set in connection with the identification of
wires in the cable.
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Testing Equipment

NO. 75A TEST SET

No. 75A Test Set

The No. 75A Test Set consists of an exploring
coil enclosed in a metal case.

It is intended for use in locating grounds, crosses
and split pairs in short non-loaded cables in con-
junction with the No. 107TA Amplifier.

A 6 ft. or 30 ft. No. W2CG Cord, equipped with
a No. 347B Plug, is required for use with this test
set, but is not furnished as a part of the test set
and must be ordered separately.

This test set utilizes tracing current supplied by
a tone source such as the No. 76 Type Test Set.

NO. 75B TEST SET

The No. 75B Test Set is intended for use in run-
ning down insulation troubles in cables by means
of an audio-frequency tracing current. It consists
of an exploring coil, tuning capacitor and connect-
ing block mounted in a metal case. Terminals are
provided for making external connections. It is
the same in size and external appearance as the
No. 75A Test Set and is intended to operate into
a 200 ohm impedance head receiver either directly
or through an amplifier. The sensitivity of the No.
75B Test Set when used with a head receiver is
approximately equivalent to that of the 19C Test
Set. Over-all dimensions are approximately 145"
x 1417 x 238" long. The No. 75B Test Set replaces
the No. 19C Test Set.

NO. 76C TEST SET

The No. 76C Test Set consists of a vacuum tube
oscillator providing a 500-cycle tone warbled at
7-cycle rate. It is intended for use by cable splic-
ers on exchange and toll cable for identification of
cable wires and for other tone testing purposes.
It includes a d-c relay arrangement for identifica-
tion of cable wires through wet spots and a calling-
in signal arrangement is also provided. The appa-
ratus comprising this test set is contained in a
metal box which includes a compartment for a
series talking set such as the No. 62A Test Set.

This test set replaces the No. 76B.
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Sets, test (continued)

No. 76C Test Set—Removed from Cabinet

NO. 81AW TEST SET

The No. 81AW Test Set consists of a buzzer,
condenser, switch, and a 2-cell battery housed in
a moulded case and cover. It is intended for use
in making tone and d-c continuity tests in tracing
dead drop, block and inside wires. It is equipped
with two binding posts to which test leads may
be connected and a switch having three positions,
the center one being the off position, the one side
marked “T” for tone tests and the other side
marked “C” for d-c¢ continuity tests. Two Ever-
eady No. 950 dry cells or equivalent are required

No. 81AW Test Set
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162

for operation. These dry cells are not furnished as
a part of the set.
This test set replaces the No. 66 AW.

NO. 117B1 TELEGRAPH STABILITY
TEST SET (J-700308B)

No. 117B1 Telegraph Stability Test Set (J-70030B)

The No. 117B1 Telegraph Stability Test Set is
designed for testing the transmission stability of
telegraph circuits and for measuring ground po-
tentials on telegraph circuits. In the design, a
recording d-c milliammeter is used to obtain a
continuous graphic record of transmission condi-
tions in the circuit under observation. The meter
indicates variations in bias and the number and
time of occurrence of systematic and fortuitous
effects, or variations in ground potentials. A cir-
cuit under observation cannot be used for com-
mercial service.

The equipment is arranged in a single circuit
for mounting in 17, 1%4” mounting plate spaces on
a standard 19” relay rack. The unit consists of the
recording meter and associated current supply
switch which are housed in a metal cabinet, and
the control apparatus on a key mounting and
mounting plates.

This equipment is adapted for observing test
signals at 15, 23 or 33 dots per second on 48 volt,
.020 ampere neutral loops; 130 volts, .060 ampere
neutral loops; polar loops; or on inverse neutral
circuits. It is also adapted for observing variations
in ground potential on telegraph line circuits. An
adjustable bias alarm feature is incorporated in
the test set, which operates an audible alarm sig-
nal whenever the circuit under observation be-
comes unstable beyond a preselected limit.

Any one of four recording meters is provided
depending upon the type of drive desired for the
meter chart: mechanical spring clock or syn-
chronous motors of 60, 50, or 25 cycle frequency,
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115 volt alternating current. Each meter is pro-
vided with adjustable chart speeds of 34”7, 1%”,
37, 6” or 12” per hour or per minute. A lamp is
provided in the meter for illuminating the scale
and chart. When the meter with spring clock chart
drive is provided, the lamp is lighted by 130 volts
direct current, under control of a switch. When
the meters with synchronous motor drives are
provided, the lamp is controlled by the same
switch that controls the synchronous motor, and
therefore, is lighted continuously while the meter
is in service.

NO. 161A1 TELEGRAPH STATION
TEST SET (J-70043A)

No. 161A1 Telegraph Station Test Set (J-70043A)

The No. 161A1 Telegraph Station Test Set is a
portable box type designed primarily for use at
outlying subscriber stations for clearing transmis-
sion troubles. It can also be used in main offices
for similar tests where more suitable transmission
measuring equipment is not available.

The No. 161A1 Telegraph Station Test Set re-
quires an external source of either 115 volts a-c
or d-c and has a self-contained a-c power rectifier.
- The test set is housed in an aluminum box with a
removable cover. The set weighs 28 pounds includ-
ing accessories, and measures approximately 14
x 9”7 x 97, The accessories consist of the necessary
connecting cords, power adapters and receiving
relay, with space within the box for these items.

A 15-conductor cord equipped with a plug
which can be inserted into a connecting block as
a substitute for a polar relay in the teletypewriter,
or in the teletypewriter subscriber set, is pro-
vided for connecting the testing circuits into the
station transmission circuit. The plug substitutes
directly for a No. 209FA Relay, and an adapter is
provided to adapt the plug so that it can be sub-
stituted for a No. 215A or similar type relay where
necessary.

The panel unit is equipped with top handles to
facilitate moving the set while in use or operation.
This panel unit also supports all the test set appa-
ratus and wiring, and is removable for mainte-
nance purposes.
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Miscellaneous Testing Equipment

NO. 1017 TYPE PORTABLE TEST SET
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No. 1017 Type Test Set

No. 1017C Test Set consists of a wooden box
telephone set equipped with a regular battery
talking circuit consisting of a standard transmitter,
induction coil, receiver and a special three cell
dry battery unit. It can be used either on magneto
or central battery lines. Will ring through 5,000
ohms. Contains the following items:

Description

1 No. 2D Buzzer

1 No. 29F Generator

3 No, 3C Binding Posts

1 No. 716B Receiver (A)

1 No. 77C Induction Coil (B)

1 No. 649A Transmitter

1 No. 703 Eveready Battery
(must be ordered separately)

1 Special Switch

1 R2CD Cord, 2 ft., equipped with
two No. 77 Cord Tips at
Receiver End

The No. 1017E Test Set is similar to the No.
1017C except it is equipped for use on either com-
posited or straight telephone lines. Contains—

Description

1 No. 29F Generator (C)

1 No. 2E Buzzer

1 No. 716B Receiver (A)

1 No. 77C Induction Coil (B)

1 No. 649A Transmitter

1 No. 6000A Interrupter

1 No. 714 Eveready Battery
(must be ordered separately)

1 R2CD Cord, 2 ft., equipped with
two No. 77 Cord Tips at
Receiver End

Note (A) When, for maintenance purposes, a receiver is
required for a test set originally furnished with
a No. 515 Receiver, a No. 528 Receiver less
headband should be ordered instead of a No.
716B Receiver.
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Sets, test (continued)

Note (B) A pair of L-shaped brackets are required for
mounting 77C Induction Coil in place of the
No. 13 Induction Coil in the Nos. 1017C and
1017E Test Sets for maintenance purposes.

Note (C) This generator will operate a No. 56A Drop
through 11,500 ohms resistance.

The above sets have a natural birch finish. Size
of case, length 6-3/32", width 4-27/32” and height
7-27/32”. Weight 7 1bs.

The No. B86418 Test Set is similar to the No.
1017E Test Set except that it includes an explor-
ing coil, special switching device, and a modified
circuit for controlling the test tone for the explor-
ing coil; also, the No. 13 Induction Coil is used.
This set is intended to fulfill the standard uses for
the No. 1017 Type Sets and in addition includes a
fault direction locating feature for use in testing
open wire lines. The No. T16E Receiver and No.
649A Transmitter are required for operation but
must be ordered separately.

NOS. 90510, 90511, 90512
AND 90530 TEST SETS

No. 90530 Test Set

Consist of a generator and ringer, in series for
testing through various line resistances.

The case of the set is finished in birch and is
designed to withstand rough handling. A leather
strap handle is provided.

Ringer Gen. Operates
List No. Generator Type Ohms Ringer Through
90530 22K 19B 2500 10,000 ohms
90510 22K 1911 500 35,000 ohms
90511 22N 19A 1000 50,000 ohms

90512 22N 19B 2500 100,000 ohms

Size of Case
in (Inches)

5% x 6% x 514
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D-162269 CURRENT-FLOW TEST SET

No. D-162269 Current Flow Test Set, Cover Removed

The D-162269 Current-Flow Test Set is a
current-flow type relay adjusting set. The test
set is particularly adapted for use with smaller
installations of communication equipments, where
simplicity of operation and portability are im-
portant considerations. The primary function of
the current-flow test set is to measure and control
the amount of current flow through the winding
of a relay, drop, or similar electro-magnetic appa-
ratus which is being tested or adjusted. This set
also may be used as a d-¢ milliammeter over three
scale ranges of 0-15 milliamperes, 0-75 milliam-
peres, and 0-150 milliamperes.

The test set is assembled in a metal casing
equipped with a detachable cover and with a
carrying handle attached to one side. All of the
apparatus is attached to the top panel of the test
set. This panel is removable, for access to wiring
and parts.

The milliammeter is equinped with internal
shunts which provide three scale ranges, 0-15,
0-75, and 0-150 milliamperes full scale. The pointer
has a 160 degree arc of rotation. The selection of
the scale ranges is by means of the key designated
T5MA-150MA-15MA.

The weight of the test set is approximately 9
pounds. Its dimensions are 8% inches by 5%
inches by 5% inches. The handle extends approxi-
mately 114 inches outside these dimensions. The
feet and cover latches each extend approximately
% inch beyond the dimensions ahbove.
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The following cords are used with this test set:

(1) 2W17A is a 2-conductor cord—=6 feet long,
terminated on one end with a No. 310 plug,
for connection to Jack BG; at the other end
each conductor terminates in a socket-type
connector (No. 360 Tool). A No. 360B Tool
(black) terminates the ring conductor; a
No. 360C Tool (white) terminates the tip
conductor.

(2) 1W13B is a single-conductor red cord ter-
minated on each end with a socket-type

connector No. 360A Tool (red).

The following tools fit into the No. 360-type
socket connectors on the test cords and provide
means for making connections to various kinds of
apparatus and to test set terminals:

(1) The No. 364 Tool is a spade terminal, for
connecting to binding posts.

(2) The No. 365 Tool and the KS-6278 Clip are
suspender-type clips of different sized jaws,
for connecting to winding terminals, pro-

tector terminals, and the like.

(3) The No. 419A Tool is a spring jaw, tweezer-
type connector for making contact to nar-
row terminals such as those at the rear of
relays, or to relay springs, and the like,
particularly where spacing between adja-

cent terminals is very small.

(4) The No. 361B Tool is designed for connect-
ing to the winding terminals of A, E, R, and
similar type relays, from the front or adjust-
ing side rather than from the wiring side

of the relay.

The No. 428A Tool is similar to the No.
361B Tool for connecting to the front side
of No. 149, 162, 178, and similar type Relays.

(5)

(6) The No. 509A Tool is used for connecting

to the windings from the front side of U,
UA, and Y type Relays.

(7) The No. 411A Tool is a test pick with an
adjustable length test prod.

A Littelfuse No. 1044, Y3 ampere, type 3AG Fuse
protects the meter and other test set apparatus.

Miscellaneous Testing Equipment

Tester vacuum tube,

KS-5727

KS.5727 Vacuum Tube Tester

The KS-5727 Vacuum Tube Tester is intended
primarily for use in telephone central offices,
coastal radio telephone service, special radio
services, and program service for general testing
of a large variety of low-power Western Electric
Company electron tubes, as well as low-power
commercial electron tubes.

The tester can test for shorts between tube ele-
ments, indicated transconductance, filament ac-
tivity, gas or abnormal grid leakage current,
microphonic noise, and plate current in rectifier
tubes. The noise test requires the use of auxiliary
equipment which is not furnished as a part of this
apparatus.

This tube tester is intended for use in a horizon-
tal position on 105 to 125 volts and 50 to 60 cycles.
It is self-contained in a portable case whose dimen-
sions are approximately 17 by 18 by 8% inches.
The weight is approximately 30 pounds. The
KS-5727, List 1, Vacuum Tube Tester entirely re-
places the KS-13588, List 1, and KS-8235 Vacuum
Tube Testers.

Test units

NOS. 163A2 (J-70045B) AND
163C1 (J-70045D) TEST UNITS

The Nos. 163A2 and 163C1 Test Units are
portable units consisting of a model 269 Weston
Milliammeter, a telegraph key, and a telegraph
sounder, mounted on a steel bracket. This bracket
is arranged to mount on extended screws on the
relay rack-mounted repeater or carrier terminal
units. The meter is terminated on a cord and plug
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Units, test (continued)

for insertion into various repeater or carrier ter-
minal jacks for current measurements. The key
and sounder may be inserted into jacks in the loop
and line circuits of the repeater or the loop of the
carrier terminal circuit for communication with
distant points when lining up.

The No. 163A2 Test Unit is used for testing d-¢
telegraph repeaters arranged for balanced loop
operation. This set includes a green S2L Cord
equipped with a 347B Plug for connecting the key
and sounder to the repeater. A red S3J Cord
equipped with a 310 Plug is connected to the meter
for plugging into the repeater when making cur-
rent measurements. The meter is a 0-center type,
requiring 25 milliamperes for end-scale deflection,
on its 100-0-100 scale.

The 163C1 Test Unit is used for testing 40C1
Carrier Telegraph Channel terminals arranged for
balanced loop operation. This set includes a green
S2M Cord equipped with a 310 Plug for connecting
the key and sounder to the carrier telegraph chan-
nel terminal loop. A red S3K Cord equipped with
a 304A Plug is connected to the meter for plugging
into the carrier telegraph channel terminal circuit
when making current measurements. The meter
has ranges of 10-0-10 and 100-0-100 milliamperes.

No. 163A2 Test Unit

NO. 163E1 ORIENTATION
TESTING INDICATOR (J-70045F)

The No. 163E1 Orientation Testing Indicator
(J-70045F) may be used for adjusting the 106A2
Regenerative Repeater. It provides means for
observing the limits of orientation of the repeater
when it is intentionally being operated from dis-
torted signals from a 100 type test distributor so
that the regenerative unit may be adjusted for its
optimum setting without the use of a teletype-
writer. The unit is small and portable and requires
no external power supply.
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Sets, transmission measuring

NO. 12B TRANSMISSION MEASURING SET

N
S
N,

J— z T

No. 12B Tronsmission Meosuring Set

Consists essentially of a db meter with self-
contained copper-oxide rectifier, a condenser, a
potentiometer, keys, coils, resistances and jacks
mounted on a panel of insulating material and
inclosed in a metal box.

Will measure transmission losses from 0 to 20
db below one milliwatt into 600 ohms over the
frequency range of 350 to 10,000 cycles. The accu-
racy at 1000 cycles is in the order of == 0.2 db for
losses of 0 to 15 db and = 0.5 db for losses of 15
to 20 db.

Will measure transmission gains when external
pads are provided.

The meter has both a loss and a gain scale of
10 db. Key controlled pads extend the loss range
to 20 db.

The jacks are provided for making connections
to external circuits for dialing and measuring.

Intended for use in measuring transmission
losses in local and small toll offices.

NO. 13A TRANSMISSION MEASURING SET

{-m METER

2
E ——POWER SWITCH

13A Transmission Measuring Set



RAILWAY TRAIN DISPATCHING TELEPHONE SYSTEMS

The 13A Transmission Measuring Set is a
portable instrument for making transmission
measurements at voice frequencies.

This set has an input impedance of approxi-
mately 600 ohms and is capable of measuring
received power from —45 dbm (45 db below a
milliwatt into 600 ohms) to 410 dbm (10 db
above a milliwatt into 600 chms) over a frequency
range from 30 cycles to 15 kilocycles.

The 13A Transmission Measuring Set is pro-
vided in portable form equipped with a power-
supply cord and removable cover. It is approxi-
mately 11 inches long, 6% inches wide, and 8%
inches high, weighing about 14 pounds. This appa-
ratus is of a panel-chassis type of construction and
is contained in a perforated steel housing. The box
is provided with a removable cover to protect the
surface apparatus. The perforations in the housing
assist in dissipating the heat generated, and the set
should be exposed to freely circulating air while
in operation. This is an important consideration in
the use of the set, due to its compactness and the
effects of heat on the life of certain parts, particu-
larly the electrolytic capacitors. The effects of
temperature variations on the electrical perform-
ance have been minimized by the circuit design.

The power required for operation is a source of
105 to 125 volts which may be obtained from either
direct current or 25 to 60-cycle alternating cur-
rent. The power consumed is about 50 watts. .

The meter, binding posts, and adjustable fea-
tures of the set, consisting of a dial switch, a
calibrating rheostat, and a toggle switch in the
power-supply circuit are assembled on the panel
as shown.

The chassis is fastened to the case by means of
four knurled thumb screws, one near each corner
of the panel.

Measurements are indicated on a 5-db range
meter scale which is marked in 0.1-db divisions.
A dial switch operates a potentiometer circuit in
steps of 5 db each with step designations which
indicate the amount to be added to the meter
scale. This provides an adjustment of the input of
the amplifier-rectifier circuit so that any received
power in the range of the set can be measured in
reference to one milliwatt. With an input of one
milliwatt and the dial switch at either zero posi-
tion, the meter scale deflection will be zero on the
meter scale corresponding to the dial switch set-
ting. The dial steps designated in red are asso-
ciated with the red or upper scale of the meter and
indicate received power greater than one milli-
watt. On the other steps, designated in white, the
received power is less than one milliwatt and the
black or lower meter scale is used.

A calibrating rheostat operated by means of a
screwdriver is provided for making an adjustment
of the amplifier gain.

o
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NO. 30A TRANSMISSION MEASURING SET
(J-64030A)

The No. 30A Transmission Measuring Set is
intended primarily for use in testing carrier tele-
phone systems. Transmission gains, losses and
received power may be measured within close
limits at frequencies up to 150 kilocycles. The set
is nominally for use with 135 ohm circuits but
contains two impedance matching transformers
which make it suitable for certain types of
measurements on 600 ohm circuits.

The transmission measuring set consists essen-
tially of a thermocouple and micrometer in con-
junction with a variable calibrated attenuator and
a switching arrangement. The attenuator is made
up of a 0-50 db unit variable in steps of 10 db,

Mi H

e
Testing Equipment

No. 30A Transmission Measuring Set

a 0-10 db unit variable in steps of 1 db, and a
30 db pad arranged for key operation. The switch-
ing arrangement permits the comparison of un-.
known received powers, gains or losses with
known attenuator values. Jacks are provided at
various points in the circuit for the insertion of
amplifiers or other external arrangements. A
calibration circuit is included for the thermo-
couple. No source of a-c testing power is provided.

This transmission measuring set has a sensi-
tivity of 1 milliwatt to —10 dbm.
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Sets, transmission measuring (continued)

NO. 31B TRANSMISSION MEASURING SET
(J-64031B)

The No. 31B Transmission Measuring Set con-
sists essentially of an untuned detector having a
substantially uniform response over the range of
1 to 150 kilocyeles, a heterodyne selector capable
of measuring levels at single frequencies on a
selective basis over the range of 10 to 150 kilo-
cycles, and a narrow-band pass filter for use in
modulation measurements. A cord is provided for
bridging the transmission measuring set onto the
circuit to be measured and an input switch is pro-
vided for switching this cord to the selector, detec-
tor, or filter portion of the set and to the input pad
for calibrating the set. Tuning dials for the fre-
quency setting of the selector and sensitivity con-
trols, for the selector and detector are provided.
The set operates from 115-volt, 60-cycle a-c power
obtained through a cord and plug furnished as a
part of the set.

This transmission measuring set has a sensi-
tivity of 435 dbm to —95 dbm on 135 ohm circuits.

This set may be furnished for portable use or
for mounting in a fixed location by means of
adapter details on a standard framework arranged
for 19 mounting plates. For either case, a 3SWT7A
Cord 8 ft. long with a No. 308A Plug is furnished
for connecting the set to the circuit to be measured
and a power cord 10’ 0"’ long with a plug for con-
necting to the a-c supply. When used on a portable
basis a third conductor with a clip on the end of it
is furnished with the power cord for grounding
the set.

No. 31B Transmission Measuring Set
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NO. 32A TRANSMISSION MEASURING SET
(J-64032A)

Na. 32A Transmission Measuring Set

The No. 32A Transmission Measuring Set is
intended primarily for use in testing “C” Carrier
Telephone Systems. It is capable of making trans-
mission level measurements at frequencies be-
tween 150 cycles and 150 kilocycles at levels
between —35 dbm and 35 dbm. It may be used
as a substitute for the No. 30A Transmission
Measuring Set for certain types of measurements.

The main part of the equipment consists essen-
tially of the detector portion of the No. 31B Trans-
mission Measuring Set circuit. The set includes
patching jacks to permit bridging to a circuit to
be tested. For terminating measurements, it in-
cludes key controlled pads of 5 db, 10 db and
20 db to extend the range of measurements of the
detector, and a 800:135 ohm repeating coil. The
repeating coil provides for use on 135 ohm circuits
and is also available for changing the output im-
pedance of the No. 51A Oscillator which may be
used with this set, from 135 ohms to 600 ochms for
testing on type “C” systems. The set is adapted
for measuring directly on 600 ohm circuits with-
out the use of the repeating coil or for measuring
on a bridging basis.

The sei operates from 115 volts 60 cycles a-c
power obtained through a cord and plug furnished
as part of the set.

This set may be furnished for portable use on a
writing shelf or table wagon or for mounting in a
fixed location by means of adapter details on a
standard framework arranged for 19” mounting
plates. When furnished for portable use the power
cord is provided with a third conductor for
grounding the measuring set framework. When
furnished for mounting in a fixed location a two
conductor power cord is provided.
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NO. 118C2 TELEGRAPH TRANSMISSION
MEASURING SET (J-70069K)

The No. 118C2 Transmission Measuring Set
provides a means of receiving ordinary teletype-
writer signals from the line under test and indicat-
ing their bias and distortion on meters. The
measuring method employed depends upon the
comparison of the voltage existing on a condenser
at the times of transitions in the teletypewriter
signals with a reference voltage, the extent of the
departure of the condenser voltage from the ref-
erence voltage being used as an indication of the
amount of distortion. This set is arranged to
measure either 5- or 6-unit selecting code tele-
typewriter signals of 60, 75 or 100 speed, and in
0.020 or 0.060-ampere neutral ecireuits, in polar
circuits, and in inverse neutral circuits. An elec-
tronic distributor is used to obtain the timed
impulses.

The equipment for the No. 118C2 Transmission
Measuring Set is located in a steel cabinet of im-
proved design, 77 0" high, 1’ 9%” wide, and 1’ ("
deep. The apparatus panels and mounting plates
form the front of the cabinet. The wiring side is
accessible by means of a door which closes the
back of the cabinet. A door switch operated by the
rear door cuts off the power supply to the set
when the door is open. A shelf is provided on the
front of the cabinet.

The No. 118C2 Set is arranged for a maximum
of ten extension circuit appearances at telegraph
or at line concentrating units, At other locations,
the extension circuit is located in a jack and meter
box. This box is made of sheet metal and has a
fibre faced front panel, on which the equipment is
mounted. The box is arranged to mount on the
front of a relay rack upright. The relay equipment
for these extension circuits is located in the
measuring set bay. The extension circuit appear-
ances are noninterfering with each other. A busy
lamp is provided at each appearance. This lamp
will flash, at the appearance using the set, if a
cord is plugged into the jack at another appear-
ance indicating that the attendant at the latter
appearance is waiting to use the set. It will also
flash, but at higher speed, if the measuring set
has been temporarily adjusted for use with six
unit code instead of five and, when the speed key
is operated, if the measuring set has been tem-
porarily adjusted for 100 speed when the “normal”
speed is 75, or vice versa.

¥
X
Miscellaneous Testing Equipment i ?5

Five No. 255A Relays and the vacuum tubes
listed below are required for the No, 118C2 Trans-
mission Measuring Set. These items will be
furnished only when specified in the order.

1 6H6G Vacuum Tube

1 0D3VR-50 Vacuum Tube

3 56 Vacuum Tubes

1 80 Vacuum Tube

2 338A Vacuum Tubes

1 6F8G Vacuum Tube

1 83V Vacuum Tube

1 2A5 Vacuum Tube

2 6Y6G Vacuum Tubes

3 0C3VR-105 Vacuum Tubes

No. 118C2 Telegraph Transmission Measuring Set—Front View, Rear
View with Door Open and Extension Circuit Juck and Meter Box

Western Electric reserves the right, without notice, to make such changes in equipment,
design, or components as progress in engineering or manufacturing methods may warrant.
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