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ci

TECHNICAL MANU

TELEPHONE CENTRAL OFFfCETSET TC-4.£*'FICF/SI

CHANGES 1 f*^* W JUfcsljEPARTMENT,
/'No/l J

TM.11-332, June 1, 1942, is

6. Switchboard operatic
* * *

/. Grouping key.
* * *

(3) The A and B leads are commonto Ml cord circuits in the

switchboard (see fig. 9) and are used to complete the operator's1
transmitter battery circuit (see figs. 11 and HV-j) whenever a key is

operated to the TALK position. Switchboards other than those
manufactured under the order numbers mentioned in (2)
above are wired as shown in figure 11 Viz. With the grouping
key thrown, it is thus necessary to operate only the talk key
on the unattended switchboard in order to obtain trans
mitter battery at the attended switchboard. In the switch

boards manufactured under these order numbers, operation of the

grouping key does not provide for transferring the A and B leads
from the unattended switchboard to the attended switchboard as
shown in figure 1 1 ; thus, when the grouping key * * * in order
of preference :

* * * * * * *

[A. G. 062.11 (11-20-42).] (C 1, Dec. 14, 1942.)

M558389

497889° —42
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[A. G. 062.11 (11-20-42).] (C 1, Dec. 14, 1942.)
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TM 11-332
TELEPHONE CENTRAL OFFICE SET TC-4 C 1

Figure 15 is rescinded and the following is substituted therefor:

[A. G. 002.11 (11-20-42).] (C 1, Dec. 14. 1942.)

BY ORDEK OF THE SECRETARY OF AVAR I

G. C. MARSHALL,
Chief of Staff.

OFFICIAL :

J. A. ULIO,
Major General,

The Adjutant General.
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TM 11-332
C 2

MANUAL

TELEPHONE CENTRAL OFFICE SET TC-4

CHANGES! / ^ WAIj DEPARTMENT,
WASHINGTON 25, 15 July 1943.

TM 11-332, 1 June 1942, is changed as follows :

All references to Telegraph Central Office Set TC-3 appearing in

C 2, 12 May 1943, are hereby rescinded.

[A. G. 300.7 (23 Jun43).] (C 1, 15 Jul43.)

BY ORDER OF THE SECRETARY OF WAR :

G. C. MARSHALL,
Chief of Staff.

OFFICIAL :

J. A. ULIO,
Major General,

The Adjutant General.

542050°-- 43
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TECHNICAL MANUAL ) WAR DEPARTMENT

No. 11-332 ) Washington, June 1, 1942

TELEPHONE CENTRAL OFFICE SET TC-4

SECTION I.. GENERAL Paragraphs

1

, i

ftenerfll d«snri nt.i nn—

II. EMPLOYMENT

Equipment layout------------------ 4

Setting up and connecting equipment -------- 5

Switchboard operation ------------- 6

III. DETAILED FUNCTIONING OF PARTS

Switchboard BD-96----------------- 7

Magneto line circuit -------------- 8

Trunk circuit, dial and common battery manual- 9
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Ringing circuit ------------------------ 11

First operator's telephone circuit -------- 12

Second operator's telephone circuit ------— 13
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Power ringer, 20-cycle---------------- 18
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TU 11-332
1-2 Signal O

IT. SERVICING AND REPAIR

Maintenance 19

Packing for army transportation 20
X

V. RKPLACi2tENT PARTS

List of part* 21

Addresses of manufacturers 22

SECTION I
*

GENERAL

Paragraph

Purpose 1

Component parts 2

General description-

1. PURPOSE. - The switching central, telephone central office set

TC-4, is designed for use at division or other headquarters which re

quire a telephone switchboard of the capacity of switchboard HD-96 as

described in paragraph 3 a.

2. COMPONENT PAHTS. -

Approximate
Shipping Approximate

Size Weight
Quantity Article (Inches) (Pounds)

1 Switchboard BD-96 15x22x25 200
1 Panel BD-97 llx2Aix27i 150

20 Batteries BA-30; 10 in use, 10 spare 2£xl$ dia. £
1 Cord CD-258 (50 ft. long) 10
1 Cord CD-A51 (20 ft. long) 1
1 Ground rod GP-16 24*4 dia. li
2 Head and chest sets HS-19 2
1 Maintenance equipment ME-11 20x39x19 200
1 Paulin, duck (type I) 12.3 ft x

16 ft., equipped with not less
than 10 grommets with 5i ft.
tie ropes 36x24xl8(folded) 55

2 Telephones EB-8-A 4x?ixlO 9J
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Til U-332
Telephone Central Office Set TC-4 3

3. GENERAL DESCRIPTION. - The complete installation ia shown in

figures 1 and 2. Figure 1 shows switchboard BD-96 ready for operation,

and figure 2 shows panel BD-97 set up for operation.

a. Switchboard BD-96. - The switchboard is a complete, trans

portable, single-position, manually operated telephone switchboard for

serving magneto line traffic as well as originating and terminating

•trunk line and ring-down tie line traffic. Trunk circuits are provided

which may be used for connection to common battery lines of either

manual or automatic central offices. Drop signals are provided for the

lines and trunks and are associated with each cord for recall signers.
•

The line jacks are wired to a binding post panel in the top of the

switchboard which provides for connections with spade-terminal strips

through rubber jacketed cable to a panel BD-97 (main distributing frame).

Facilities are provided for using two telephone central office sets TC-4

combined as a single office. The batteries which supply current for

talking and for the night alarm buzzer are inserted in the rear of the

switchboard. Terminal facilities are provided in the top of the switch

board for ringing current, grouping, a second operator, and external

battery. Each switchboard contains the following:

1 First operator's telephone circuit with grouping key
12 Cord circuits

1 Hinging circuit
40 Line circuits, magneto

4 Trunk circuits, common battery manual or dial
1 Dial cord circuit
1 Conference circuit
1 Night alarm circuit
1 Second operator's telephone circuit

In operating position the approximate size of the switchboard is 15 x

22 inches x 47 inches high. The switchboard is arranged to be packed

within the angle iron base; therefore a separate packing case is not

necessary for Army transportation.
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TM 11-332
3 Signal Corps

Figure 1. - Switchboard BD-96 ready for operation.

b. Panel BD-97. - The panel BD-97 is a main distributing

frame unit for use with one switchboard BD-96. It is equipped with

commercial types of high-potential and sneak-current arresters which

are wired to binding posts for the incoming lines. The connections

between the panel BD-97 and switchboard BD-96 are made with rubber

jacketed cables wired directly to the protectors on the panel and

equipped with spade-terminal cable connectors (terminal strips) at the

switchboard. A 20-cycle power ringer is mounted in the panel for ring

ing current when 110-volt, 60-cycle power is available. The cabinet is

equipped as follows:
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TIC 11-332
Telephone Central Office Set TC-4 3

Line side. - Protectors consisting of 1-anpere fuses and
protector blocks (unit dischargers) in two
verticals of 22 pairs each.

Switchboard
side. - Three 15-pair cables (.44 pairs and ground

wire) .

Coil rack. - Eight coils C-161.

Lower panel.- One 20-cycle power ringer.

In operating position the approximate size of the panel is U x 24g

inches x 55 inches high. A separate packing case is not necessary for

Afiay transportation.

<
rf

I

Figure 2. - Panel BD-97 ready for operation.
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SECTION II
affLOTMEST

Paragraph

Equipment layout . ..... M , 4

Setting up and connecting equipment 5

Switchboard operation 6

4. EQUIPMENT LAYOUT. - Before starting any installation, decide

upon the general layout of the equipment in view of the local condi

tions. Within the limitations of the cable lengths the local conditions

will determine the layout.

5. SETTING UP AND CONNECTING EQUIPMENT. - a. (1) Turn the switch

board and base upside down. Remove the seat top and extend the exten

sion legs of the base.

(2) Ease the equipment to an upright position. Lift the base

from over the switchboard, and set it in the location desired for the

switchboard.

(3) Set the switchboard on the base, making sure the dowels

fit in the holes in the top of the base.

(4) Unfasten the cord compartment and let the cords and weights

drop into position. Clamp the switchboard to the base by means of the

two wing nut bolts.

(5) Remove the front cover of the switchboard and raise the

designation strips to permit the drops to fall.

(6) Fasten the seat top to the switchboard cover for an opera

tor's chair.

(7) Install six batteries BA-30 in the compartment in the

lower back of the switchboard.

(3) Inspect the switchboard for damaged or loose parts.

(9) -.fiiiai two switchboards are to be used together in adjacent

6
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•01 11-332
Telephone Central Office Set TC-4 5

positions, connect grouping terminals Tl and Bl in each switchooard to

terminals T2 and R2 of the other switchboard.

b. (1) Set the main distributing frame panel BD-97 in the de

sired location within cabling distance of the switchboard. Loosen the

bars on the outside of the case and raise the upper half of the panel

(the half without the handles) until it is vertical. Fasten the two

lower bars of the upper cabinet to the top bolts of the lower cabinet

aj a brace.

(2) Unstrap the cables and remove the two angle irons

chained to the panel. Fasten these angle irons to the bottom of the

lower cabinet as extension legs to make the panel stable. Slots axe

provided in the angle irons for mounting panel BD-97 either in the

center of the angle irons, or at the end of the angle irons when the

panel HD-97 is standing against a wall.

(3) When desired, the upper cabinet can be detached and sus

pended on a wall by means of the hangars at each corner. The 20-cyele

power ringer also can be removed from the lower cabinet and hung on a

wall when desired.

(4) Connect the three cables to the three rows of binding

posts in the top of the switchboard as designated.

(5) Install the ground rod and connect it to the ground

terminal of panel BD-97. Connect the incoming lines to the binding

posts in the upper cabinet, wiring through the repeating coils when

desired.

£. Terminal, and Jaok numbering. - Line terminals are numbered

from 0 to 34 and 39 to 43, inclusive. Trunk terminals are numbered

from 35 to 38 inclusive. Terminal numbers correspond to line and trunk

numbers appearing on the face of the switchboard. (See fig. 3.)
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TU 11-332
5 Signal Corps

Figure 3. - Panel BD-97, protector and terminal panel.

d. Ground terminal. - The ground terminal in panel BD-97

appears just below the right-hand group of protectors. (See fig. 3.)

Cord CO-258 is used to make the connection between the ground terminal

in panel BD-97 and the ground rod. Pair number 44 in cords CD-42? is

permanently connected to the ground terminal and is used to extend the

ground lead from panel BD-97 to switchboard BD-96.

e. Test the local commercial power circuit, if available, and

determine whether it is alternating current or direct current. If 110-

volt, 60-cycle, alternating current is available, plug the ringing

machine cord into a convenient outlet. Extend ringing current to the

switchboard by means of cord CD-451. The connector at the switchboard

is located on the panel in the top of the switchboard.

8
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TH 11-332
Telephone Central Office Set TC-4 6

6. SWITCHBOARD OPERATION. - a. The operation of the switchboard

is characteristic of comparable commercial practice. See figure 4 for

layout of face and keyshelf equipment.

'

TL-)50(>

Figure 4. - Switchboard BD-96, face and keyshelf equipment.

b. Incoming calls. - The drop signals indicate a call on a

line or trunk. When & call is received, insert the answering (back)

plug in the jack associated with the signal and connect the operator

to the circuit by operating the TALK-RING key associated with the cord

used to the locking TALK position (away from the operator).

£. Outgoing calls. - To call a number, insert the calling

(front) plug in the desired party's line and operate the key associated

with the cord used to the nonlocking RING position (towards the opera

tor) . If the power ringer is not operating, turn the hand generator

4*4872 0-42-2 9
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TM 11-332
6 Signal Corps

while holding the key operated to the RING position.

d. Supervision. - Supervision is provided by drops whi9h are

located on the face of the board directly above the associated plugs.

Ring-off or recall is indicated by these drops falling.

Figure 5« - Switchboard BD-96, rear equipment.

<s. Night alarm. - An audible signal is provided by means of

the night alarm circuit when desired. Operation of the night alarm key,

marked NIGHT ALARM OFF-ON, to the OFF position prevents the audible sig

nal from functioning.

f_
. Grouping key. - (1) A grouping key, marked GROUPING OFF-

CN, is provided so that an operator may, during periods of light traf

fic, use the cords of an adjacent switchboard when two such switch

boards are used together. This obviates the necessity of transferring

the operator^ set to the adjacent board to establish or supervise con

nections, when only one operator is on duty.

(2) In all switchboards manufactured under the following

order numbers, it will be necessary, due to conditions described in

paragraph (3) below, to use one of several nonetandard operating prac

10
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TM 10^332
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tlces in order to take advantages of the grouping circuit; 100-CHI-41,

6560-Nr-/tl, 6565-NY-41, and 11U-NY-42. The order number appears on

the name plate on the front of the keyshelf .

(3) The A and B leads are coianon to all cord circuits in

the switchboard (see fig. 9; ana are used to complete the operator's

transmitter battery circuit (see fig. 11} whenever a key is operated to

the TALK position. In the switchboards manufactured under the order

numbers mentioned in (2) above, operation of the grouping key does not

provide for transferring the A and B leads from the unattended switch

board to the attended switchboardj thus, when the grouping key is oper

ated on the unattended switchboard position the operator at the atten

ded position will not get transmitter battery due to operation of a key

to the TALK position on the unattended switchboard. The operation of

hia own position of switchboard is not affected, however. Following are

several ways of overcoming this difficulty, in order of preference:

(a) Reserve one cord circuit on the attended switch-

boani. Operate this key to the TALK position at the same time the key

on the unattended switchboard is operated to the TALK position. This

operation will close the transmitter battery circuit on the attended

position and the operator may then talk on the connection on the un

attended switchboard. Both TALK keys should be restored at the same

time. The ringing circuit of the unattended switchboard is not affected

by the grouping key.

(b) A second method involves the use of a telephone

EK-8-A in place of the operator's set. In this method the grouping keys

of both switchboards are operated and the telephone EE-8-A connected to

the Tl and Hi or T2. and R2 terminals of either switchboard.

(£) A third method is to connect permanently the A and

B leads together on the switchboard that will be attended. This method

11
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causes an abnormal battery drain because the transmitter batter/ circuit

is closed at all times the operator's set is in the jack.

(4) The switchboard cords are of sufficient length to reach

any jack on an adjacent switchboard. It will often be possible to oper

ate two switchboards entirely by means of the cord circuits on the attend

ed switchboard, thus obviating the necessity for using the grouping cir

cuit.

£. Second operator's telephone circuit. - A key, marked OPERA

TOR 1-2, is provided for disconnecting cord circuits 9 to 12 inclusive,

from the operator's telephone circuit and transferring them to the

second operator's telephone circuit during periods of heavy traffic.

The second operator uses a telephone EE-8-A for an operator's set. Ter

minals for connecting the second operator's telephone set are located

in the top of the switchboard.

h. Trunk calls, dial. - Answer the local station in the usual

manner, using an answering cord. Insert the corresponding calling cord

in the desired trunk line jack (engraved L), and listen for dial tone.

Vihen dial tone is heard, plug the dial cord into the associated dial

jack (engraved D) and dial the number. Remove the dial cord and listen

for ringing tone. It is not necessary to ring on the trunk.

i. Trunk calls, common battery manual. - juiswer the local sta

tion in the usual manner, using an answering cord. Plug the corres

ponding calling cord into the desired trunk line jack (engraved L) .

The act of plugging in the trunk line jack signals the manual operator,

and it is, therefore, unnecessary to ring on the trunk.

j. Trunk calls, supervision. - Care must be exercised in super

vising trunk calls involving either dial or manual common battery ex

changes, particularly outgoing calls to these exchanges. Momentary

interruption of the trunk circuit to these exchanges may result in a

12
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loss of the connection, thus necessitating a complete re-establishment

of the call. It may be necessary to monitor the connection occasional

ly to determine whether the call is still in progress. Since no indi

cation is received from the trunk end of the connection at the comple

tion of a call, a failure of the station to ring off will monopolize

the trunk until the condition is observed and disconnection made by the

operator.

k. Incoming trunk calls. - An incoming call on a trunk line

is answered like any other call.

1. Conference c«T 1 « . - To connect a number of lines together

for conference purposes, the conference circuit is utilized as follows:

Insert the plug of an answering cord in the jack associated with the

telephone of the person originating the conference. Then, insert the

plug of the associated calling cord in a conference circuit jack. Make

the other connections to the conference circuit with answering plugs in

serted in the conference circuit jacks and the associated calling plugs

connected to the desired line circuit jacks. Call each member of the

conference in the usual manner. An alternative method of establishing

a conference call, utilizing but one cord circuit for the entire con

ference, is outlined below. The conference connection is established

in the following manner; Insert an answering cord plug in the jack asso

ciated with the telephone of the person originating the conference, and

connect the corresponding calling cord to a conference circuit jack. Es

tablish the other connections to the conference circuit, using the call

ing cord of another cord circuit and ringing the called party. After

the called party answers, remove the calling cord plug from the jack

and complete the connection between the called party's jack and the con

ference circuit by means of a patching cord (not issued as a part of

telephone central office set TC-4 - see m below) . Complete the connec-

13
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tions to the balance of the stations in the conference in a like manner.

Upon completion of the conference ring-off supervision is accomplished

as usual, except that there is only one supervisory or ring-off drop

involved, this being the signal associated with the one cord circuit In

use. This one supervisory drop is operated i*ien any one of the con

ference stations rings off. Challenge the call in the usual manner to

determine if any other connections are desired.

m. Patching cords . - Patching cords consist of two switch

board plugs connected by a piece of switchboard cordage of the desired

length. If no standard patching cords are available they may be im

provised out of two switchboard cords whose corresponding terminals are

securely fastened together and the two conductors insulated from each

other. Occasionally, it may be desired to tie circuits through the

board in a semi-permanent manner. This may be done by means of patching

cords if it is desired to avoid using a cord circuit. It must be re

membered, however, that there is no supervision on circuits connected

by means of patching cords.

SECTION III
DETAILED FUNCTIONING OF PARTS

Pi iragraph

7

8

9

10

11

12

13

14

15

Switchboard BD— 96— --.— -L • ___„________-__ , __________
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Master schematic diagram 16

Pftnel RFJ—Q7— ,< , - - . —. ~ ~ -~~ ~ — , ~ —— 1 7r Ci.tW-1. LtU 71 ——. *~ —•" K~—, f—̂ - -^^—^^-^^m^—«~».™—~~m~^.—̂ . J^^

Power ringer, 20-cycle 18

7. S.VITCHBOAflD BD-96. - a. The switchboard cabinet, base and

miscellaneous mechanical details are designed for the mounting and as

sembly of standard telephone apparatus to form a telephone switchboard

suitable for military use. The induction coil, operator's jack, head

and chest set, terminal panel, binding posts, and hand generator are of

Signal Corps design and are used in other equipment. The remaining

apparatus consists of standard commercial parts.

b. The front equipment layout is shown in figure 4. The rear

equipment layout is shown in figure 5. The operator's telephone cir

cuit apparatus, dial cord circuit apparatus, and trunk circuit equip

ment are mounted on a plate running horizontally across the back of the

switchboard just above the cord shelf. The capacitors can be removed

by first removing the guard under the equipment. The upper part of the

switchboard is occupied by the jack and signal equipment. The line

binding post panel is mounted in the top of the switchboard. The panel

provides 90 binding posts in three parallel rov;s of 30 binding posts per

row. These binding posts are arranged to screw down on the spade-ter

minal strips attached to the cables which connect to the panel BD-97.

The binding post screws should be loosened or tightened only by means

of a screw driver. The purpose of the binding post panel is to provide

rapid means of connecting the line circuits to the panel BD-97. The

binding posts are of a Signal Corps design and arranged to prevent the

loss of the binding post screws.

c. In subsequent discussions and manufacturer's drawings fur

nished with TC-4, frequent reference is made to the terms "tip" and

"ring". A brief explanation of the meanings of these terms follows:

15
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The method of designating the two conductors, or sides of a line, as tip

or ring is derived from the plug used on a magneto switchboard. One of

the cord conductors is connected to the tip of the plug, and the other

conductor connected to the ring of the plug. This method of distinction

is applied to the line circuit. The tip of the plug makes contact with

the short spring of the jack (see fig. 6). This jack spring is desig

nated the tip spring and the side of the line connected to the tip spring

is designated the tip side of the line, or tip conductor. The ring of

the plug makes contact with a longer jack spring. This longer jack

spring is designated the ring spring and the side of the line connected

to the ring spring is designated the ring side of the line, or ring con

ductor.
^Insulating material

Switchboard plug
Cutoff contacts ^Tip and ring springs

TL-I074A _
Figure 6. - Two conductors, plug and cut-off jack.

d. Circuits. - The several circuits were designed for use in a

magneto switchboard, and are explained in detail in the following para

graphs 8 to 16 inclusive.

8. MAGNETO LINE CIRCUIT. - Reference figure 7. The circuit is for

use with equipment that uses 16 to 20-cycle ringing current for signal

ing and may be used as a magneto trunk circuit in addition to being used

as a magneto station line circuit. As direct current is not applied to

the line through this circuit it cannot be used with telephones or cir

cuits that require an external source of transmitter current (common

batter}1 telephones) or that require direct current for supervisory pur—

16
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poses. The application of a ringing current to this circuit from the

line causes the drop to fall. Yftien a plug is inserted into the jack,

the drop is automatically restored by mechanical means and the winding

of the drop is disconnected from the line at the cut-off contacts in

the jacks. Contacts are provided on the drop to close a night alarm

circuit which provides, when desired, an audible signal when a drop

falls. The magneto line circuit may be connected to the following types

of equipment:

a. Military local battery (magneto) telephone such as tele

phones EE-3, EE-3-B, EEWf, EB-5, EE-8 and EE-8-A.

b. Commercial local battery (magneto) telephones.

£. Switchboards, as follows: Magneto line circuits in switch

boards BD-14, BD-71, BD-72, BD-80-A, BD-89-A, BD-91, BD-96, a«l commer

cial magneto switchboards and common battery switchboards equipped with

ring-down tie line equipment.

B/nc/mo posk
on rerr7vn&/

rL-3503

Figure 7. - Magneto line circuit.

9. TRUNK CIRCUIT, DIAL AND COMMON BATTERY MANUAL. - a. Reference

figure 4 (jacks in the middle group, top row) and figure 8 (schematic

circuit diagram). This circuit is for use with common battery central

office equipment of either manual or dial type. It may be connected in

place of, or bridged across, any dial telephone or any common battery

manual telephone.

b. Working limit. - Supervision limit of central office to

which connected, less 375 ohms in the trunk circuit.

464872 O - 42 - 3 . „
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Trunk Circuit
/?/i7/ <? Common Bakery

frtenva/

TO NIGHT
ALARM
CIRCUIT

TL-3509

Figure 8. - Trunk circuit and dial cord circuit.

£. The application of a 16- to 20-cycle ringing current to

this trunk circuit causes the drop to fall and connects ground to the

night alarm lead to provide for an audible signal. (See figs. 8 to 13.)

Insert an answering plug in the line jack (L) of the trunk circuit,

•which closes a circuit to bridge the coil of the drop across the line

as a holding bridge. This action extends supervision to the central

office and cuts off automatic ringing current if it is used.

d. On outgoing common battery manual trunk calls, insert the

calling plug in the line jack (L) of the trunk circuit (see fig. 8a),

which places the coil of the drop across the trunk, extending super

vision to the central office without the necessity of ringing on the

trunk.

e. On outgoing dial trunk (automatic) calls, insert the call

ing plug in the line jack (L) , which connects the coil across the line,

seizing the central office equipment. Insert the dial cord plug (see

fig. 8b) in the dial jack (D) (see fig. 8a), which disconnects the drop

coil from the trunk and closes a holding bridge for the trunk through

the dial-impulse springs. Dial the desired number, which causes the

18
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switch train at the central office to complete the connection. After

the dialing is completed, the dial cord is reinsved f rou the dial jack

(D), and the trunk is again held through the drop coil.

f. When the plug is removed from the jack upon completion of

a call, the trunk-holding bridge is opened signaling the central office

operator in the case of a manual call or allowing the central office

equipment to release in the case of a dial call.

10. COHD CIRCUIT. - a. Reference figure 9. These cord circuits

are limited to use with magneto lines, that is, at least one line to

which the cord circuit is connected must use ringing current for re

call and disconnect signals. Disconnect or recall signals are provided

by a supervisory drop associated with each cord. These drops are lo

cated in the face of the switchboard.

b. V/hen, on incoming calls, the plug of the answering coi-d is

inserted in the line jack the supervisory signal is bridged across the

tip and ring of the cord for ring-off supervision. The operator answers

the call with the TALK-RING key in the TALK position.

£. On outgoing calls the plug of the calling cord is inserted

into the line jack. Except when ringing, the TALK-RING key is operated

to the TALK position until connection has been made to the called sta

tion. Upon operation of the key to the HHJG position, ringing current

is applied to the line if the ringing machine is operating or the cir

cuit is prepared for the operation of the hand generator.

d. When a conversation is completed, ringing current should

be applied to the line by the telephone user or distant switchboard

operator. The ringing current from the distant end of the line will

operate the supervisory signal, thus providing a disconnect signal.

.Aien the common-battery trunk is used, ringing current for the oper

ation of the supervisory signal must be supplied over the magneto line

19
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•

which has been involved in the trunk connection. •

e. Operation of the TALK-RING key to the TALK position con

nects the A and B leads together and completes the transmitter battery

circuit of the operator's telephone circuit. (See figures 9 and H«)

TO NIGHT
ALARM
CIRCUIT

to gefher
Cento /-t /IK/. / \
fo /st operators "R"/ead "A"Leadfe/ep/rom c/rcwt, & i-eaa H i.eaa
Cords 9-tf /net
fo 2d opera forts
feteprione c/rcu/t

To /?ing/i.
C/rcu/t.

TL-3510

Figure 9. - Cord circuit.

11. KBJGBIG CIRCUIT. - Reference figure 10. This circuit pro

vides ringing power frora equipment in panel BD-97 or from the hand

generator. The outlet for connecting the power ringer is located in

the top of the switchboard. A key for switching on either the hand

generator or power ringing is located in the upper right-hand corner of

the face equipment and is marked: KINGING HAND-KEY. The hand gener

ator is Signal Corps generator GN-41.

I To Cord I /"p,nr,in,, . \
*)Circuit! tjWSZffifey) |

1///I

[T
—

?<-^ IH t

r »-

L •HH

GN-4-1
-Jill Gerjfnsror

Figure 10. - Ringing circuit.
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To Cord Circuits ,
rators

c/rcair

, ^g-
-/oosrs on nr-mina/ pant/ i^ 1 ?{ I X fey

1^
^ 1-

-=-JK -=-JCI J+
n-})i2

Figure 11. - First operator's telephone circuit.

12. FIRST OPERATOR'S TKLEPHONJfi CIRCUIT. - Reference figure 11.

An anti-sidetone telephone circuit using induction coil C-105 is used

in this avdtchboard. A varistor is bridged across the receiver ter

minals to reduce the acoustic shock to the operator caused by exces

sive voltages across the receiver terminals. The varistor consists of

an arrangement of copper-oxide disks, the resistance of which decreases

as the voltage increases, thus reducing the current through the receiver.

A grouping key is provided so that through its operation the cords of

this switchboard may be associated with the operator's circuit of an

21

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:3

9
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-332
12-14 Signal Corps

adjacent switchboard at such times as this switchboard is unattended.

The grouping key is mounted in the lower left-hand corner of the face

equipment. Also provided in this location are keys for switching be

tween transmitter batteries 1 and 2 and for switching to an external

transmitter battery. The grouping terminals and external battery ter

minals are in the top of the switchboard. (See paragraph 5a for con

nections for grouping circuit.) Head and chest set HS-19 may be connec

ted to the operator's telephone circuit by placing its plug PL-58 in the

jack JK-37 located on the left front of the keyshelf .

13. SECCKD OPERATOR'S TELEPHONE CIRCUIT. - Reference figure 12.

This circuit provides for transferring the last four cord circuits to a

second operator vtien traffic on the switchboard warrants. Terminals for

connecting a telephone EE-8-A or similar local battery telephone for the

use of the second operator are located in the top of the switchboard.

The key for transferring the cord circuits is located in the lower left-

hand corner of the face equipment, and is marked: OPERATOR 1-2.

To Cord Circwf
i-e/ftc-/.)

Figure 12. - Second operator's telephone circuit.

14. NIGHT ALARM CIRCUIT. - Reference figure 13. This is a conven

tional night alarm circuit in which the operation of a drop signal com

pletes a circuit from ground through the night alarm buzzer to negative

battery, thereby giving an audible signal. The battery is normally in the

22
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battery compartment in the back of the switchboard. Terminals for an

external battery are in the top of the switchboard. When an external

battery is used, no battery should be left in the compartment. The key

which controls the operation of the night alarm is located in the upper

left-hand corner of the face equipment and is marked: NIGHT ALARU OFF-

CM.

Nig hi- Alarm Circuit

To Mag. Linecct

ToTrunkcct ^±

ToCortcct «1
A

S(/zze,

TL.3},

Figure 13. - Night alarm circuit.

TL-351S

FigUre 14. - Conference circuit.

15. CONFERENCE CIBCUIT. - Reference figure 14. This circuit con

sists of six jacks wired in parallel for the purpose of connecting to

gether a number of lines for conference purposes. Cord circuits or

patching cords are used for connecting the various lines to the con-

23
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ference circuit. At the completion of a conference call, toy party

ringing-off causes all associated supervisory drops to fall.

16. UASTER SCHEMATIC DIAGRAM. - Figure 15 shows all schematic cir

cuits encountered in switchboard BD-96. This figure will be of assis

tance in clarifying the relationship and interconnection between the

various circuits.

Figure 15. - Switchboard BD-96, master schematic diagram.

17. PANEL BD-97. - a. The arrangement of the apparatus is shown

in figures 2 and 3. An opening with a sliding cover is provided for in

coming line wires in each side of the panel. An opening with a sliding

cover is also provided in the bottom of the upper cabinet for the cables
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to the switchboard when the cabinet door is closed. Eight repeating

coils C-161 are mounted four on each side of the protectors.

b. The cabling between the panel and the switchboard consists

of three rubber jacketed cables each containing 15 pairs of braidcovered

latex insulated, No. 22 AWG standard conductors. The cables, exclusive

of the cable connectors, are 21 feet in length. The cable is connected

at the panel directly to the fuses. At the switchboard end the cables

are terminated in cable connectors which consist of strips of insulating

material between which is mounted a row of 30 spade terminals of Signal

Corps design. The spade terminals are mounted so as to allow some move

ment so t hat they will be self -alining when connections are made to the

binding posts on the switchboard terminal panel. The cable conductors

are soldered to these spade terminals. The soldered connections are in

closed in a copper-alloy protecting cover.

c. Two vertical rows of 22 pairs of 1-ampere fuses and protec

tor blocks (unit dischargers) are mounted in the panel. Two terminal

strips, each with 44 binding posts of Signal Corps design, are mounted

to each side of the panel for connecting the incoming line wires. These

terminals are permanently wired to the line side of the fuses and pro

tector blocks.

18. POu/ER RINGER, 20-CYCLE. - a. A Telering or equivalent 20-

cycle power ringer is provided in the lower cabinet of panel BD-97. The

Telering may be used for a source of ringing power when 110-volt, 60-

cyole a-c power is available. A cord for making the connection to the

power outlet is wired to the power ringer. Another cord is provided for

extending ringing current to the switchboard.

b. The Telering 20-cycle power ringer is a vibrating reed type

of frequency converter. The reed vibrates between a contact screw and

an electromagnet. The contact screw is set at the factory, and it is

25
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suggested that no change be made in the adjustment unless the reed vi

brates in a surging manner or there is sparking at the contact. If
sparking occurs, it requires only the slightest turn on the contact

screw either inward or outward to correct it. However, it is seldom

that any change will be necessary. The adjustment of the Telering con

tact is practically opposite to that of other vibrating type power

ringers, in that the contact gap in the Telering must be kept as_ wide

as possible. Closing the contact gap does not increase the output, but

instead will upset the adjustment, causing sparking, interfere with radio

reception, and may prevent starting. (See fig. 16.)

Figure 16. - Telering 20-cycle power ringer, cover removed
showing vibrator assembly.

26

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

0
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-332
Telephone Central Office Set TC-4 19

SECTION IV

SERVICING AND REPAIR

Paragraph

Packing for army transportation — .... ---- 20

19. MAINTENANCE. .- a. The greatest single factor in trouble-free

operation is careful handling of the equipment while packing and un

packing, transporting and installing. Test all circuits after the in

stallation has been completed. If the equipment is being kept in stor

age, test all circuits at least once each month, or more often where

climatic conditions warrant. Inspect all fuses and protector blocks

(unit dischargers) each time the circuits in the switchboard are tested.

b. Test the magneto line drops and the trunk drops for proper

operation, on incoming calls, by ringing through several miles of field

wire or through an artificial line composed of noninductive resistors.

A suitable artificial line may be readily constructed from two resistors,

one of 80-ohms resistance, and the other of 1000-ohms resistance. Con

nect the two resistors in series and us* as a potentiometer. A tele

phone EE-8-A connected across the 1080-ohms resistance (the two resis

tors in series) may be used as a source of ringing power. Low poten

tial testing voltage is obtained by making connection across the 80-ohm
•

resistor. Connect the leads from the two ends of the 80-ohm resistor to

the line terminals of the drop to be tested. Th« test may be made at the

most convenient point. In case a line or trunk is connected to the drop

undergoing test, open the line or trunk at the line terminals in panel

BD-97. After completion of the test, reconnect the line or trunk.

£. In order to maintain high grade transmission through the

cord circuits, clean all plugs as often as required to maintain bright

ness, using a light oil and cake rouge, or a paste type metal polish.
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The use of light oil and cake rough is the more preferable method of

polishing plugs, as there is less tendency to use an abnormally large

amount of polishing material. It is also easier to remove the unused

portion of the polishing material from the plug upon completion of po

lishing. Pour a few drops of oil on the cake or rouge, thereby soft-

Figure 17. - Panel HD-97, cables secured for transportation.
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ening the rouge to such an extent that when the polishing rag is rubbed

across the surface of the cake, a small amount of rouge is transferred

to the rag. Care must be taken when using either rouge or paste type

of polish, to make sure that all surplus polishing material is thorough

ly removed from the plug upon completion of the polishing operation.

20. PACKING FOR ARiff TRANSPORTATION. - Remove the spade-terminal

strips from the switchboard and coil them and the associated cables with

the ringing machine cords in the lower cabinet of the panel BD-97. (See

fig. 17.) Close and fasten the upper cabinet doors. Remove the legs

from the panel and strap them on the sides with the cables and ringing

power cords. Close the panel and fasten with the bars. (See fig. 18)

T1.-3SI9

Figure 18. - Panel BD-97 packed for transportation.

Adjust the designation strips on the switchboard BD-96 to clamp the line

and trunk drops in place. Hencve the seat top from the switchboard cover,

pack the operator's head and chest set in the cover, and fasten the cover

in place on the switchboard. (See fig. 19.) The batteries should be re

moved to prevent corrosion of the switchboard. Unclainp the switchboard

from the base and turn upside down to facilitate packing the cords and
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Figure 19. - Switchboard BD-96, front cover in place.

cord weights in the switchboard. Turn the switchboard right side up

and place the base over the switchboard. Carefully turn the switch

board and base over and clamp the seat top in place. The switchboard

may then be -returned to its proper position. (See fig. 20.)

Fieure 20. - Switchboard BD-96 packed for transportation.
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SECTION V

REPLACEMENT PARTS

List of parts-

Addresses of manufacturers-

Paragraph

21

22

21. LIST OF PARTS. - The following list of major component parts

is further expanded in succeeding subparagraphs dealing with the larger

items of equipment.

a. Telephone central office set TC-4. complete and composed of

the following items;

Stock No. Name Description

4C9996.6 Switchboard BD-96

4E3697 Panel BD-97

Function
Ref.
par:

3A30 Battery

3E2258 Cord
3E1451 Cord
5BVil6 Ground rod
4B1279 Head and chest set
4C56U Maintenance equipment

627510-1 Paulin

4B5008 Telephone

Switching 21b
central

Distributing 21c
and protector
frame

BA-30 Furnish voice
current

00-258 Ground connection
CD-45-L Ringing power
GP-16 Ground

HS-19 Operator's set 21e
ME-11 Storage for 21d

spare parts
and tools

Duck, type I Covering equip-
12.3 ft. by ment
16 ft.
EE-8-A, field, Auxiliary oper-
portable. ator's set

31

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-332
21

\&

oo
H

g*
Kfe

R

!ii]

i
it
i >-al

Signal Corpc

vt--f-t-H H ,
>^v>O\QCO vO N

8 £

8 S S
O* P4 »• «

S
«'

9 * 8s>

I I «l
S

i

i
8,1

I

I•n -n

8.8, 00 6 m

sa i 4 4 i
-aJ^H o\

4

I CO 0
(U>\

I I

i co «

o
O

Aft

oo
S S
H H
•i *

g

1 I 1
O O •

$

; s<
u « rf-
ex u\ -41 S*

ll

S S SSS

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-332
Telephone Central Office Set TC-b 21

ff\ f^OO OS CO CO

F I T I T I i I l
n to o5 to to on to GO a

3

i 1*
*v i

&!

8i
2?

H

If'
SS

2
lag's-
'SSwi

!

OO

>« CM ;

13 Tl
4 H O.

ss
• •

W fd

^* %

5
M

ff

SJ
IHE o -gill

H
Ii

H 4^

31° *t
a - ---
9 %•

*?£885
T3 » -P •fids,

S
(I
I*

h
O

fr
5

•4*

"
e

^^435
•3 4> 4»

Ml

II
OO
<M .

<S«

1*19 • O

W -P W

o
O

S!

3
H

!»
?

io

ill i !

il
i -a

1
5

•
S i. -Hi

S5 B5 SB l

i
I

1

I
I

|« i

fi 1 If b

3 i II I

d

•
sO CO

a
^ ^ u
j

V^HI i § «f

i
S

P

Ox

t-ftlIf
\AO\A t^

Jl

1

d a

0\ Ox s o o r-l r-l i-l rt
H rH i-l r-l

33

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



HU-332
21 Signal Corp*

l

as

Jl1

1
:

s
ri

ikl

5

M

i

•H
O

8 8

li

t

€5 .
33J

x^

3

i-t

MS*

liiiiiaA^ag^figi

JB.

S

>•> n m & & o Q £ i

44a-£
5

3
5

B
5 i

oo
M

1 ^

1 ! Io o o

I Ifflfa.

bO tt> tiO O

C (0 C «1
f-i m -H n

It 9 it «

H

m

•§K M

i S

, ** *

| •* •* •»

III II
m

^^^^ *a

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



11-332
T«l«phons Central Office Sat TG-ti

«

21

i +>

h "S
i

£

Q -ri «

I 4» It rH

31*?* » H
S3
ssi

4

w

' i* -l
i«II:i O O (

o o
•H -H

• -

m £>•

I

f^

I

il»• I I
•
f 1 *•

, itrl

8 ASS

a

SSO
•

HI;
•* w

I all

i ill
SI•^ ^ >

• • • <

o

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



M 11-332
21 Signal Corps

M
JT-HO CO

i!

$
I H O CM

IS;s?*

i
s

4 I

£
a

€

K •C iH
-H c -p-pflQ
Cj CD\
&i g

•>>,0
»-, *n w
8 K|S,
e S 5 &

'

•H B a » i
i3 £ a n i

I.8,

•I
11

rtvo- H o

I 13 1 il codiiii We

4»0pO
Jh H
a. ji

S1

f t I IH (i H H
•f3 -P 0) 4s
CO CO ^ W

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



ni 11-332
Telephone Central Office Set TC-U

1
1

1

•5 9> JT"^ *O Oxv

H iH O O

1 &
"

J* "
2 £ _j P •• • O o O

21

n CQ n .82

* *

I,
€

,
f 8

"l 1

' •

8
8

•p 4^
• n
,a

1 J

I
i

°

' _ CO C 'p Tlft o c fi K

I3SSSs

f « e

sii&lii

£

offf\ <*}\O^Q

*

•ol

1
2 H 2 ?1H™ rt ^^

w cy rH i-i

37

H J»

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

2
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-332
21 . Slgml Corp*

•Jl

ft

1

II

2 18

x k B

i mift * co F &j»

w

^3 5P • ^™^OIf «^ f I ^ &•?&"„ sT•H • <^N• \o flB Ko _l *« ^ *
• I 3 Sa |g|H

o a *. * * o- &w o C a C
< T _ji

I ll -at I
* «

I58*!* • {aVaiiliulilllif]
f--

K *^ v *

CJH-S
38

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-0

9
-2

4
 1

3
:4

4
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

5
4

5
4

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



11-332
Telephone Central Office Set TC-4

e. Head and chest get HS-19. -
21-22

Stock No. Name Description

ABU8 Chest unit T-26, composed of the
following itM« (Stock
number in parent h«« is) :

(AZ6924) Strap ST-24
(4Z6925) Strap ST-25
(328118) Switch SW-118
3E333 Cord CC-333, 6-foot, 3-conductor
3E337 Cord CC-337, 20-inch, 2-conductor
ACU53BA Headband

ACA153BA/1 Pad Leather
AB2358 Plug PL-58
4B2522 Receiver . R-22

f . Switchboard plug cleaning material. Uied with, but not in

cluded as a part of telephone central office set TC-4.

Stock No. Name Description

6G1315
6G15I6

Oil, light
Polish, metal
Rouge

3-ounce can (3-in-l)
Paste, 2-ounce box
Cake, jewelers'

22. ADDRESSES OF UANUFACTURERS. -

A. E. Co.
Cinch
Continental

Cook
Corbin
G. E. Co.
Hubbell
3CTM

Telkor
Vulcan
.('. J!>. Co.
rVeston

Automatic Electric Co.
Cinch Manufacturing Co.
Continental Felt Co.

Cook Electric Co.
P & F Corbin Co.
General Electric Co.
Harvey Hubbell, Inc.
Stromber-Carlson Telep.

Mfg. Co.
Telkor, Inc.
Vulcan Electric Co.
Western Electric Co.
Weston Electrical

Instrument Co.

Chicago, Illinois
Chicago, Illinois
19th St. and Broadway,
New York, N. r.
Chicago, Illinois
New Britain, Conn.
Schenectady, N. T.
Bridgeport, Conn.
Rochester, N. T.

Elyria, Ohio
Lynn, Mass.
Chicago, 111.
Newark, N. J.
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Signal Corps

(A. G. 062.11 (4-25-42 ).)

BI ORDER OF THE SECRETARY OF WAR:

OFFICIAL:
J. A. ULIO,

loajor General,
The Adjutant General.

DISTRIBUTION:
'

IBn 11 (2) ; 1C 11 (10) . •

(For explanation of symbols see FM 21-6.)

G. C. liAKSHALL,
Chief of Staff.

u- s- GOVERNMENT PRINTINO OFFICE : 1942O - -164812
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