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Par. 101-104

CHAPTER 1
PURPOSE AND SCOPE

10l. PURPQSE. This manual provides de-
seriptive matter and data on the
electrical and physical characteristics
of communication systems equipment, to-
gether with Signal Corps stock numbers
and logistical data, which will be of
value in planning complete communication
systems. The material contained herein
is intended for use primarily by staff
signal officers and communication organ-
izations under their technical control.

102. SCOPE,
a. The manual is divided into 14 chap-
ters as follows:
1. Purpose and Scope
Illustrative Problems
Telephone Station Equipment
Telephone Centrals
Portable AWS Information Centers
Wire and Cable and Construction
Information
European and United States
Cables and Loading Systems
Electrical Protective Equipment
Telephone Line Transmission
Equipment
Telegraph Equipment

11, Facsimile Equipment

12, Power Equipment

13, Maintenance Supplies

14, Radio Equipment

b, (1) In general the data in each chap-
ter have been arranged in tabular form,
each table being listed as a paragraph.
Most of the chapters are divided into
sections, wherein are grouped the same
general classes of equipment.

(2) For each class of equipment tatles
are given which contain descriptive
matter, references to photographs which
follow the tables, field of use, mainten-
ance equipment, physical characteristics,
electrical characteristics, references
to Technical Manuals, and other pertin-
ent information,

(3) Other tables contain the stock
numbers of the equipment and the logis-
tical data. The logistical data in-
clude the weight of the heaviest package,
the total weight, the total cubical con-
tent and the total ship tons of the
equipment packed for export., Data are
also given for the weight and cubical
content of the equipment removed from
its export packing case. These data may
be of value in determining depot storage
requirements and transport needed to move
the equipment.

(4) In some chapters additional
tables and illustrative drawings are
given, These are provided as a guide to
assure that the proper equipment and an
adequate amount will be requisitioned
for the particular communication system
which it is planned to establish,

c. In general the equipment has been
classified either as tactical equipment

© @ ES ] GO QA
. o

10.

or as fixed plant equipment. This has
been done for convenience and is not in-
tended to give a sharp line of demarca-
tion between tactical and fixed plant
since some equipment may serve well in
both forward and rear areas. In the case
of the more complicated communication
systems, it may be necessary to obtain
engineering advice and assistance from
the Army Communications Service of the
Office of the Chief Signal Officer.

4. Typical problems are given which
outline a method for determining the
equipment required for complete systems.
In addition, representative radio and
wire telephone transmission systems are
compared from the standpoint of the
quantities of material required,

e, Some information is also given con-
cerning commercial cable facilities which
may be found in the United States and in
European countries, since a general
knowledge of the characteristics of these
cable systems may be found useful in case
plans are made to utilize them,

f. This manual provides information
onTy on electrical communication equip-
ment used for ground communication sys-
tems. It does not give information on
equipment such as direction finders and
radar, except for the ground communica-
tion equipment associated with them,

103. REFERENCES TO OTHER MANUALS.

a. The use of this manual for planning
presupposes a knowledge of systems en-
gineering and of the general types and
quantities of communication equipment
required for a particular job. Informa-
tion concernlng these matters may be
found in the following Army publications:

(1) T™M 11-486, Electrical Communica-
tion Systems Engineering

(2) ™ 11-2022, Application of Fixed
Plant Telephone and Telegraph
Packaged Equipment to Open Wire
Lines

(3) M409, Logistical Planning and
Reference Data

(4) FM 101-10, Staff Officers Field
Manual - Organlzatlon Technical
and Logistical Data

(5) FM 11-5, Mission, Functions, and
Slgnal Communlcatlons in General

{6) PM 11-20, Organizations and Op-
erations in the Corps, Army,
Theater of Operations, and GHQ

(7) FM 24-5 Signal Communication

(8) FM 24-18 Radio Communication

b. Reference is also made in the vari-
ous chapters to other technical manuals
and instruction books which apply to
specific systems or equipments.,

104. ORDERING OF WAR DEPARTMENT PUBLICA-
TIONS. Technical Manuals and other
War Department publications may be re-
quisitioned from the various headquarters
which are listed as distributing agencies.
This information is covered in FM 21-6,
"List of Publications for Training".
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Par. 201-203

CHAPTER 2
ILLUSTRATIVE PROBLEMS

Section I
General

201. INTRODUCTION.

a. This chapter provides illustrations
of the use of the material given in this
manual in planning ground communication
systems.

b. Problems illustrating the use of the
data in ordering equipment for wire and
radio ground communication systems are
given in section II. In these problems
it is assumed that the officer doing the
planning has completed the engineering
work and has reached certain conclusions
as to the general type of communication
equipment required.

c. Comparative illustrations of logis-
tical factors involved in representative
radio and wire telephone transmission
systems are given in section III. Other
comparisons may be made by employing the
material given in subsequent chapters of
the manual.

Section II
Problems Illustrating Systems Planning

202. GENERAL.

a. In the following paragraphs problems
are given which illustrate some of the
uses of the material given in the manual.
In all of these examples it is assumed
that the circuits have been engineered
and that the problem to be solved is one
of ordering the proper equipment and
estimeting the shipping space require-
ments.

b. Problems are included which employ
the following facilities.

(1) Spiral four cable with carrier

telephone and telegraph teminals.

(2) Four channel radio with carrier

telephone =nd telegraph terminals.

(3) Open wire with tactical carrier

telephone and telegraph terminals.

(4) Open wire with packaged telephone

and telegraph equipment.

(s} Interconnection of d-c telegraph
circuits at junction of tactical
and fixed plant carrier systems.

(6) Telephone switchboards.
203, PROBLEM 1 -~ SPIRAL-FOUR SYSTEM.

a. Telephone and telegraph facilities
are required between the two main offices
A and B and certain outlying points.

From engineering considerations it has
been determined that these will be pro-
vided as shown in paragraph 204. This
figure shows a spiral=four carrier tele-
phone system between Offices A and B with
repeaters at Offices C, D and E. A voice
frequency carrier telegraph system is
operated over one channel of the carrier

telephone system with terminals at Of-
fices A and B. At these offices certain
of the telegraph channels are extended
to outlying points over the simplex cir-
cuit of existing telephone facilities.
It is assumed that the spiral-four cable
between Offices A and B, a distance of
100 miles, is to be buried with an aver-
age of one aerial road crossing per
mile strung on a messenger.

b. The circuits provided by the lay-
out shown in paragraph 204 are as fol-
lows.,

Cir-
Cir- cuit
cuit Termi-
No. nals Facilities Used
Telephone 1 A-B Carrier Telephone
Channel
2 A-B Carrier Telephone
Channel
3 A-B Carrier Telephone
Channel
Telegraph 1 A-B Carrier Telegraph
Channel
2 A-F Carrier Telegraph
Channel A-B, and
Simplex on Ex-
isting Telephone
Circuit B-F
3 A-G Carrier Telegraph
Channel A-B, and
Simplex on Ex-
isting Telephone
Circuit B-G
4 B-I Carrier Telegraph
Channel B-A, and
Simplex on Ex-
isting Telephone
Circuit A-I
S A-C Spiral-Four Sim-
plex
6 B-H Spiral-Four Sim-

plex B-E, Sim-
plex on Existing
Telephone Cir-
cuit E-H

¢. The equipment required to obtain
these facilities, with the exception of
that required for the outside plant, is
itemized in paragraph 204. The equip-
ment is listed for each office under
the headings of Telephone Equipment and
Telegraph Equipment. Certain spare
equipment as assumed for this particular
layout is also listed. In addition to
the equipment shown, Cable Assemblies
CC-358, and other outside plant for 100
miles of line are required. The mate-
rial required includes poles, messenger
wire, etc. for one aerial road crossing
per mile.

d. Data on the carrier telephone and
telegraph equipments including spares
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are obtained from chapters 9 and 10.
Monitoring teletypewriters are not in-
cluded because it is assumed that these
are available with existing telegraph
equipment. In addition to the carrier
equipment, repeating coils for simplex-
ing the existing telephone circuits are
required (chapter 9). The power equip-
ment, included under the list of spare
equipment, is covered in chapter 12 and
the outside plant equipment in chapter 6.
€. Paragraph 205 summarizes the equip-
ment required for the entire project.
This summary gives the stoc k numbers of
the various items for ordering purposes

together with essential logistical in-
formation. The equipment, weights,
volumes, etc. shown in paragraph 205
should not be confused with similar data
contained in T™M 11-2001, which covers

the equipment and cable for a 100-mile
spiral~-four system, including depot
spares (100% spare cable). The problem
discussed in this paragraph covers a
communication system involving circuits
to outlying offices and telegraph facili-
ties as'well as a 100-mile spiral=-four
system; 25% spare cable is assumed to be
ordered for the installation and no depot
spares are included.
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o==w0 EXISTING TELEPHONE CIRCUIT. WIRE | |
INDICATES TERMINALOF ADDED TELEPHONE CKT. | rcie |
[X] INDICATES TERMINAL OFADDED TELEGRAPH CKT. .
| TERMINAL TTY SET |
TELEGRAPH TG-7-8
‘ REPEATER |
L— i
OFFICETI OFFICE A OFFICE C OFFICE D OFFICE E OFFICE H OFFICE B OFFICE F OFFICE G
TELEPHONE EQPT,  TELEPHONE EQPT.  TELEPHONE EQPT. TELEPHONE EQPT. TELEPHONE EQPT.  TELEPHONE EQPT.  TELEPHONE EQPT.  TELEPHONE EQPT.  TELEPHONE EQPT
1,C-161 tTC-2i-C) 1,TC-23-() 1, TCc-23-() 1, Tc-23-() 1,c-16l 1, Tc-21- () 1, C-161 1, c-lsl
TELEGRAPH EQPT. 2,Tc-24-() TELEGRAPH EQPT. TELEGRAPH EQPT, I, C -6l TELEGRAPH EQPT 2,Tc-24-() TELEGRAPH EQPT. TELEGRAPH EQPT.
I, EE-97-A 1,€-161 1,EE-98-A NONE TELEGRAPH EQPT. 1,Tc-18 2, C- 16l \, EE-97-A 1, Tc-i18
TELEGRAPH t;Q)PT. SPARE EQPT. SPARE EQPT I, TC-19 1,TG-7-8B TELEGRAPH %Q)PT. 1, TG-7-B
I, TC-22- —o1a- 3o 1, TG-7-8 I, TC-22-
I EE-98-A |,PE-214-() LEETIAG 1) I-193-A nTc-18
1, TS-2/TG ? SPARE £QPT. LTG-7-8
SPARE EQPT. 2, PE-214-( ) :, 5?:2?;2
:’CCF;I-_A— N I-193A
iy IO
v = = i - =
1L PE-75-() 1, PE-75-0)
1, RA-83-( )

OUTSIDE PLANT EQPT
EQUIPMENT FORTO0 MI_OF BURIED

SPIRAL-4 CABLE
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Par. 205

205. SUMMARY OF EQUIPMENT FOR TELEPHONE AND TELEGRAPH SYSTEM ILLUSTRATED IN PARAGRAPH 204.

Quentity

Degeription

2. Line Transmission Equipment

{1) Telsphone Equipment {(See paragraph 910)

[l N ]

Telephone Terminal Set TC-21-( )
Repeater Set TC~23-( )

Ringer Set TC-24=( )

Repeating Coil C-181

Weight - 1lbs. Volume - Cu.Ft.
Stock No. Export Net Export Net
488360-21( ) 2940 2380 124 80
4B3223( ) 3450 2055 126 84
4F2124 1760 1360 56 40
3C161 40 24 - -

(2) Telegrarh Equipment (See paragraphs 1010, 1011, 1013 and 1318)

2 Telegraph Terminal Set TC-22-( ) 4A28228B 3080 2260 170 90
3 Repeater Set TC-18 4A2118 585 438 20 10
1 Repeater Set TCel9 4A2119 185 136 ? 3
2 Teletypewriter Set EE-97-A 4TEE97A 1400 910 76 34
3 Teletypewriter Set EE-98-A 4TEE98A 164l 939 96 36
4 Teletypewriter TG-7-B 472.28A-1 1600 900 108 35
2 Test Set TS-Z/TG 4TED57GG 320 140 24 5
2 Test Set 1-193-A 3F4193 190 130 9 4
(3) Spare Equipment (See chapters 9, 10 and 12)
1 Telephone Terminal CF-l-A 4B3361 735 475 44 20
1 Repeater CF-3-A 4B3203 340 225 18 38
1 Ringing Bquipment EE-10l=( ) 4F2101 140 95 4 2
1 Telegraph Terminal CF-2-B 4A2892B 780 575 42 20
2 Teletypewriter Set EE-98=A 4TEE98A 1094 626 64 24
2 Power Unit FPE-75+( ) 3He575( ) 890 660 28 22
(No Case) (No Case)
6 Power Wnit PE-=214-{ ) 3H46C0-214 480 522 21 25
1 Rectifier RA-83-( ) 3H4699-83 54 50 2 1
Total Equipment 21,594 14,900 1039 543
b. Outside Plant - Buried Spiral-Four Cable 100 Miles Long: 1 Road Crossinz Per Mile with M r Wire
{See Paragrephs 616 and 633}
500 Lumber, Treated 4" x4™ x18' 5A2718 32,500 32,500 1000 1000
500 Cable Assembly GC-358, 1/4 mi.
per Reel DR=15 181458
50 Cable Assembly CC=368 1B1468 88,400 88,400 2440 2440
15 Cable Stub CC-356 1B1456
500 Bolt, Machine 5/ 8" x 10" GI 5B1510-10
1100 Clamp, deadend - Kearny
Lay-Cit. or equal 5B3094
250 Hook PF-8l, drive 5B5081
25 lbs Marlin RP-2 626981
6 lbs Nail, common wire, 12-d 6L1412
300 Sleeve, GS, for 109 Guy Wire
(S-109-2) 6N5709.2 2,200 2,200 35 35
100 lbs Tale, 200 mesh, Grade A, white
Wishnick-Tumpeer, Inc.,
New York, N.Y. or equel
1000 Washer, square, GI, 2-1/4"
with 11/16" hole 5B2029-11
2000 ft. agire w-110-B 1B110BK
1000 1lbs Wire W-145, 109GS 1A145
30,000 f£'t. Wire, Messenger, 2.2 M Utilities
Grade, 3/16" dia. (W.E.Co.
Spec. AT-7035) 14503
1000 Clamp, PF=61, two bolt 5B3061 2,900 2,900 150 150
3500 Hanger, cable for CC~358 per
SCL Spec. 694 5B3459
300 Clamp, deadend; for CC-358
Kearny Ley-Cit. or egual 5B3094 —_ —
Total Outside Plant 126,000 126,000 3625 3625
Total Extire Project 147,750 147,900 4668 4168

&Required in connection with spiral-four installation. The field wire shown
in paragraph 204 to outlying offices is not included in this table, as it

is assumed already in place.

Ship
Tons

25

61

3.8

91

118



206+ PROBLEM 2 - FOUR CHANNEL RADIO
Y C R CO ICATIO
SYSTEM.

a. This problem illustrates the use
of a radio link in setting up a
communication systems Telephone and
telegraph facilities are required
between the two main Offices A and B
and certain outlying points. From
engineering considerations it has
been determined that these will be
provided as shown in paragraph 207.
This figure shows a 4=channel system
using spiral-four carrier tele=-
phone equipment, AN/TRC-3 radio
terminal equipment and AN/TRC-4 radio
relay equipment operating over a dis-
tance of approximately 100 miles
between Office A and Office B. Radio
terminals are located close to
Offices A and B, and connected to the
offices by Cable Assemblies CC-358.
Radio relay sets are indicated at 3
points along the route between the
radio terminal sets, that is at in-
tervals of about 25 miles. (As dis-
cussed in TM 11-486 the distance over
which AN/TRC=3 and 4 equipment will
operate satisfactorily depends pri-
marily upon the character of the ter=-
rain between the radio transmitters

and receivers and the choice of antenna

locations. A distance of 25 miles is
used here merely as an example.) It
is assumed that for one of the links
(between 2 radio relay sets) the
situation requires that amplifier
equipment be used to increase the
transmitted power. A voice~frequency
carrier telegraph system is operated
over one channel of the carrier tele=-
phone system with terminals at
Offices A and B, At these offices
certain of the telegraph channels
are extended to outlying points over
the simplex circuits of existing
telephone facilities.

b. The circuits provided by the
layout shown in paragraph 207 are
as follows.

Par. 206

Cir-
Cir- cuit
ouit Termi-
No, nals Facilities Used

Telephone 1 A-B Carrier Telephone Channel
2 A-B Carrier Telephone Channel
A-B Carrier Telephone Channel

1 A-B Carrier Telegraph Channel

2 A-C A-B, Simplex on Existing
Telephone Circuit B-C

3 A-D Carrier Telegraph Channel
A-B, 3implex on Existing
Telephone Circuit B-D

4 B-E Carrier Telegraph Channel
B-A, Simplex on Existing
Telephone Circuit A-E

(&

Telegraph

Ce The equipment required to obtain
these facilities, with the exception of
that required for the outside plant from
Offices A and B to outlying offices, is
itemized in paragraph 207. The equipment
is 1isted for each office under the head=-
ings of Telephone Equipment and Telegraph
Equipment and for each radio link terminal
or repeater. Certain spare equipment as
assumed for this particular layout is al-
so listeds This is in addition to the
spare equipment furnished as components
of AN/TRC=3 and AN/TRC-4,

8. The radio equipment information is
obtained from chapter 14. Data on the
carrier telephone and telegraph equip-
ments are obtained from chapters 9 and
10 respectively, which also give suggest-
ed spare equipment. In addition to the
carrier equipment repeating coils for
simplexing the existing telephone cir-
cuits are required (chapter 9). The
spare power equipment is covered in
chapter 12.

e, Paragraph 208 summarizes the equip-
ment required for the entire project,
This summary gives the stock numbers of
the various items for ordering purposes,
together with essential logistical in-
formation. The spare equipment listed
is in addition to the spare equipment
furnished as components of AN/TRC=3 and
AN/TRC=4. The data required in preparing
this table are obtained from chapters 6,9,
10, 12 and 14.
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207. DIAGRAM OF FOUR-CHANNEL RADIO RELAY CARRIER COMMUNICATION SYSTEM.

RADIO
OFFICE A AN/TRC-3~a—c AD ——=AN/TRC-3 OFFICE B
T T T T T 1 | TERMINALS -7 e — e — — — — — 9
CARRIER CARRIER | r | _CARRIER CARRIER
| TELEGRAPH  Tel EPHONE { TELEPHONE  TELEGRAPH |
| TERMINAL TERMINAL] : } | TERMINAL  TERMINAL I
|
OFFICEE | | ‘ | I OFFICE D
| SX. conLI | ! | | | SX.colL |
c-l6l N ~ . } _ ~ c-16l |
| [* SML- Tc-22) TC-21 | TC-21 Tc-22
e et b ! !
SXCO!L | | | |
El | WIRE | : | |
' I A ' | | f | |
| TTY sml l | I [ [ | f
LEE 97~A‘! | I | [ Lo | r
- o | ¥ {re
| i ; 3 H
b e T NE % 5 bove i ‘
-4 .
| H TC-24 | & 2 { EQPT. 11 " l
H | Z < Tc-2a HH
| H | — 3 | 1 !
| [ 2 - [N
| el | a RADIO RELAYS a | i |
| hH i AN/TRC-4 AN/TRC- 4 | " TTYSET | _
' AN/TRC-4 AN/TRA | AN/TRA I e EE-98-A
! 1 | At - | it |
dad ey | et 0 |
| ow2Eh, BP9, v vT &+ v v v | . AR
EXISTING EXISTING | | | | | EXISTING EXISTING |
| TELEGRAPH  TELEPHONE | | | I TELEPHONE  TELEGRAPH |
| SWED,TTY.SETS  swep. | | [ | SWBD SWBD,TTY.SETS
OR REP. SETS | | E | | OR REP SETS |
— | L 1
—————— b | | —————— e ———
l I g I |
Loy
| ‘ |
| [ I [ | LEGEND:
ITHR | TH-e | O= =0 EXISTING TELEPHONE CIRCUIT,
| | ® INDICATES TERMINAL OF ADDED TELEPHONE CIRCUIT.
| | | | [X] INDICATES TERMINAL OF ADDED TELEGRAPH CIRCUIT.
| . | T=RADIO TRANSMITTER.
25 M, ZSM R=RADIO RECEIVER
ll_ JAPPROXL lAPPRox Jl A= AMPLIFIER FOR RADIO TRANSMITTER.
_____ T T NOTES: 2 SpARE EQUIPMENT IS INCLUDED A 'S COMPONENTS OF
AN/TRC-3 AND AN/TRC-4,AS NOTED IN_ PARAGRAPH 1408.
RADIO RELAY
RADIO WITH RADIO
OFFICE E OFFICE A TERMINAL AMPLIFIER TERMINAL OFFICE B _OFFICE C_ _OFFICE D
Y
TELEPHONE EQPT. TELEPHONE EQPT. 1,AN/TRC-3% LANJTRC ~ 4% 1LAN/TRC-3 TELEPHONE EQPT. TELEPHONE EQPT. TELEPHONE EQPT.
1,C-161 1;Te-21-() 10,cC-358 IANJTRA= | 10,cC-358 L TC-21-0 ) ,C o161 1, C161
TELEGRAPH EQPT. IZ.EC- |2:|_( ) 2,€C-356 SPARE EQPT. 2,cC-356 2,7Cc-24 -( ) TELEGRAPH EQPT, TELEGRAPH EQPT.
1,EE-97-A .C = SPARE EQPT. N, ANJTRA =1 SPARE EQPT. 2, c-161 LEE-S7-A T, TC-18
' TELEGRAPH EQPT. = AN/ 10.CcC-358 TELEGRAPH EQPT. ’ 1, TG-7-B
T iy e 10,cCc-358 3 TELEGRAPH EQPT.
1TS-2/T6 1,CC-356 1,CC-356 ! Eg-sg—;)
, " EE-56-
-SPARE EQPT. RADIO RADIO RELAY has-2lTe
ICF-2-8 RELAY WITH 1, EE-98-A
:iEE-'_r‘-’,';f( ). 1, AN/TRC-4" AMPLIFIER I, PE-75-( )
I, RA-83-( ) 1,AN/TRC-4%
1, AN/TRA -1
SPARE EQPT.

|, AN/TRA-I

*I8d
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Par.

208

208. SUMMARY OF EQUIPMENT FOR TFOUR-CHANNEL RADIO SYSTEM ILLUSTRATED IN PARAGRAPH

207.
Quan-

tity Description Stock No.

a. Telephone Equipment (See paragraph 910)
2 Telephone Terminal Set
TC=21=( ) 4B8360-21

4 Ringer Set TC-24-( ) 4F2124

6 Repeating Coil C-161 3Cl61

b. Telegraph Equipment (See paragraphs 1010, 101l and 1318)

2 Telegraph Terminal Set
TC-22=( )

Repeater Set TC-18

Teletypewriter Set EE=97-A

Teletypewriter Set EE=-98=A

Teletypewriter TG-7-B

Test Sets TS-2/TG

[N S

c. Radio Equipment (See paragraph 1410)

2 Radio Terminal Set AN/TRC-3
3 Radio Relay Set AN/TRC-4
2  Amplifier Equipment AN/TRA-1

d. Cable (See paragraph 614)
20 Cable Assembly CC-358

(On reel DR-15 1/4 mile per reel)
4 Cable Assembly CC-356

442822B
442118
4TEE97A
4TEES8A
4T2,.284-1
4TEDS7GG

255002-3
255002-4
255006-1

1B1458

1B1456

e. Spare Equipment® (See chapters 6, 9, 10, 12 and 14)

Telephone Terminal CF-1-A

Ringing Equipment EE-10l1-A
Telegraph Terminal CF=2-B

Teletypewriter Set EE-98-A
Power Unit PE=75-( )

O

Rectifier Unit RA=B3-( )
Amplifier Equipment AN/TRA=-1
Cable Assembly CC-358
(On reel DR=-15 1/4 mile
per reel)
2 Cable Assembly CC-356

o wr

Total

4B8361
4F2101
4A2892B
4TEES8A
3H457511

3H4699-83

255006-1
1B1458

1B1456

Weight - lbs Volume - Cu.ft.
Export Net Export Net
2940 2380 124 80
1760 1080 56 40
30 18 - -
3080 2260 170 90
195 150 7 4
1400 910 76 34
547 313 32 12
400 225 27 9
320 140 24 5
6300 5120 264 176
13500 10500 561 366
1094 804 64 28
3500 3500 96 96
735 475 44 20
140 95 4 2
760 575 42 20
547 313 32 12
990 660 28 22
(No Case) (No Case)
64 50 2 1
1094 804 64 28
3500 3500 96 96
42,896 33,872 1813 1141

8Radio Terminal Set AN/TRC-3 and Radio Relay Set
AN/TRC-4, listed under ¢. include spare equipment

components.

Ship
Tons

1.4

2.4



Par. 209

09. PROBLEM 3 - TACTICAL OPEN WIRE
CARRIER TELEPHONE AND TELEGRAPH
SYSTEM

a. This problem involves carrier tele-
phone and telegraph systems operated on
open wire using CF-1-A terminals with
CF-4-( ) converters and CF-5-( } repeat-
ers, It has been assumed that engineer-
ing considerations requiré construction
of a 150 mile, 080 copper steel (40%)
line with 8~pin crossarms, class 9 round
poles and 2800-foot pole spacing. Two
pairs of wire are to be strung initially,
in this particular case. The line is to
be built between Office A and Office C
and will be equipped with carrier and
d-c telegraph equipment as shown in the
figure of paragraph 210. The figure
shows carrier terminals on pair one at
Office A and Office C with a carrier re-
peater at Office B which is 90 miles
from Office A. Peir two is equipped
with two carrier systems, one with
terminals at Office A and Office B and
the other with terminals at Office B and
Office C. Each pair is composited for

10

DC telegraph. One composite circuit of
each pair is used for d-c signaling in
connection with supervision of the car-
rier telephone systems. The other com-
posite circuit on each pair provides
teletypewriter circuits between Office
A and Office B and between Office B and
Office C, respectively. Teletypewriters
are connected directly to the repeaters
at the ends of these circuits.

b. The equipment required for each
office, including suggested spare
equipment, is also indicated in para-
graph 210, In addition, wire, poles,
crossarms, hardware, etc., as outlined
in chapter 6 will be needed for the open
wire line. The telephone equipment re-
quired is selected from chapter 9, the
telegraph equipment from chapter 10 and
the spare power equipment from chapter
12,

c. Paragraph 211 gives a summary of
the equipment required for the entire
project and includes stock numbers and
logistical data., The information for
this table is drawn from appropriate
tabular date in the above chapters.
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210. DIAGRAM OF OPEN WIRE CARRIER TELEPHONE AND TELEGRAPH SYSTEM.

OFFICE A OFFICE B OFFICE C
e - T - e M T T =
| CARRIER TELEPHONE EQPT. | | CARRIER TELEPHONE EQPT. | EARRIER TELEPHONE EQPT. —||
\ | [ ] ]
! Pl
TELEGRAPH TELEGRAPH
|SWBD.TTY. | === TERM. TERM. || CONVR. \ 1 REP. | | CONVR. TERM. TERM. SWED. TTY. |
SETS OR TC-22 TC-21 TC-33 | |080-CS | TC-37 Ioao-cs\ TC-33 TC-21 TC-22 SETS OR
| REP SETS ! | | REP SETS |
| F | | l
CARRIER | CARRIER
| TELEG. cx | l eX } : ex TELEG. |
EQPT. | EQPT
l TERM. | | | TERM. | TERM, I
| TC-18| TELEG. TC-18 | TELEG. L - TELEG. |TC-I8 |
| le-90 Ml REP, 60MI- RER |
| ‘ |
: — | | L — |
| |
|TELEPHONE I | ‘ l ——J:r—— TELEPHONE|
| S‘gSD- CARRIER TELEPHONE EQPT:' |CARRIER TELEPHONE EQPT. CARRIER TELEPHONE EQPT | ICARRIER TELEPHONE £GP svggo. |
|
| OTHER I — ‘l | | i — OTHER
EQPT. — —— EQPT. |
| TERM. CONVR.| ,080-CS | |CONVR| | TERM. TERM.| |CONVR. |oao-cs[ CONVR.| | TERM/ !
| — - TC-21 == T¢-33 [ ‘ TC-33 [™TC-20 TC-2| TC-33 [ 1[ Tc-33 TC-2 _
| | S I | I 1 1
| VF.RING. | ) ‘ V.F.RING. l
EQPTS EQPTS
cx cx cx
| TC-24 | TC -24 |
| TERM. | | | TERM. V.F. | TERM, |
TC-18 | TELEG. | |TECEG. |TC-18 RING. | | TELEG. |TCc-18
| REP. | | REP. EQPTS REP |
TC-24 |
| 'rc—7~a | | TTY. \ | :6—7-8 l
| | | TeT8 TEL. SWBD.OR TC7-8 | |
| [ | OTHER EQPT. |
- | L. _ ‘e ]
OFFICE A EQPT. OFFICE B EQPT. OFFICE C EQPT.
TELEPHONE SPARE TELEPHONE SPARE TELEPHONE SPARE
2,Tc-21-(C ) I,CF =1 -A 2,Tc-21-(C ) ILCF-1-A 2,7Cc-21=-(C ) I,CF—1-A
2, TC-33-( ) I,CF=a-( ) 2,Tc-33-( ) ,CF=4—( ) 2,TC-33-( ) I,CF—a4—( )
4,TC-24-( ) 1,EE-101-C D 4,7Cc -24-( ) ,cF-5-( ) 4,T7Cc —24~( ) I, EE=101=( )
TELEGRAPH I,CF-2-B L, TC-37-( ) |, EE-101-C ) TELEGRAPH LTC-18
1,Tc-22-(C ) I, TC-18 TELEGRAPH , TC-18 I, Tc-22-( ) l, TG-7-B
2,TC-1i8 1, TG-7-B 4, TC-18 I, TG-7-8B 2, TC-(8 2 PE-75-( )
2,TG-7-8B el 4,76-7-B el 2,76-7-8 1, RA-83-( )
1'Ts -2/Tc 2,pE-75 )) 1. Ts-2/TG 2,pE-7e( )y 1) TS-2/TG ’
I, I -193-A t 11 I—193-A P RA-83- () I, I-193-A
s

OUTSIDE PLANT

EQUIPMENT FOR 150 MILE 080 CS LINE, 2 PAIRS

*Jeg
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Par. 211

211l. SUMMARY OF EggIPMENT FOR OPEN WIRE CARRIER TELEPHONE AND TELEGRAPH SYSTEM
US' ED IN PARAGRAPH 210.

Weight - 1lbs Volume - Cu.Ft. Ship

Quantity Description Stock No. Export Net Export Net Tons
8. Line Transmission Equipn;lent

(1) Telephone Equipment (See paragraph 910)

6 Telephone Terminal Set

TC=21=( ) 4B8360-21( ) 8820 7140 372 240 9.3

6 Converter Set TC=33=( ) 4980 3420 264 132 6.6

1 Repeater Set TC-37=( ) 4B3237 1180 860 53 34 1.3

12 Ringer Set TC-24-( ) 4F2124 5280 4080 168 121 4.3

(2) Telegraph Equipment (See paragraph 1010, 1011 and 1318)

3 Telegraph Terminal

Set Tc=22-( ) 4A2822B 3080 2260 170 90 4.4
8 Repeater Set TC-18 442118 1560 1168 52 27 1.6
8 Teletypewriter TG-7-B 4T2.284~1 3200 1800 216 70 546
3  Test Set TS-2/TC 4TED57GG 480 210 36 8 0.9
3 Test Set I-193-A 3F4193A 285 195 14 6 0.5

(3) Spare Equipment (See chapters 9, 10 and 12)

3 Telephone Terminal CF-l-A 4B8361 2205 1425 131 61 33
3 Converter CF-4=( ) 4B4484 1590 840 105 35 2.7
1 Repeater CF=5-( ) 4B3205 690 380 40 18 1.0
3 Ringing Equipment
EE-101=( ) 472101 420 285 11 6 0.3
1 Telegraph Terminal CF-2=B 4A2892B 760 575 42 20 1.0
3 Repeater Set TC-18 472118 585 438 20 10 0.6
3 Teletypewriter TG-7-B 4T2.28A-1 1200 675 81 26 2.1
6 Power Unit PE=75=( ) 3H4575( ) 2670 1980 96 65 2.4
(No Case) (No Case)
2 Power Unit PE=-214-( ) 3H4600-214 160 174 ? 8 0.2
3 Rectifier RA=83-( ) 3H4699-83 192 150 5 3 0.1
Total - Equipment 39,337 28,055 1,883 980 48.1

12



Quantity

Deseription

b. Outside Plant (See paragraph 608)

3000
1200
300

18,000
18,000

1200

60,000

1980
4800
4800
1650

900
4800
1260

2520
240
120

1980
270

4800
3750

14250

15,000
48,000

25,200

1lbs

lbs

£t
£t

ft

Pole, treated, Class 9,20'
Pole, treated, Class 9,22'
Pole, treated, Class 9,25'
Pole, treated, Class 9,30'
Pole, treated, Class 7,35'
Pole, treated, Class 6,40'
Crossarm, PF-92-A, 8-pin
714"

Pin, PF-59, Locust 8"
Insulator IN-15, Toll,
Glass, 8GSP

Insulator IN-128, Trans-
position, Glass

Wire W-153,080, c-s, 40%

Anchor Rod AH-4 5/8"x6'GI
Bolt, carriage 3/8"x4"GI
Bolt, machine 3/8"-8"GI
Bolt, machine 3/8"xl0"GIL
Bolt, machine 5/8"x12"GI
Brace PF-4, Crossarm
Clamp, PF-61 or Hubbard
No, 7402, guy, 2-bolt
Clamp, FT-56, guy, 3-bolt
Connector, bridging No, GA
Nail, common wire 6-d
Nut, amgle bolt, thimbleye
for 5/8" bolt
Ring PF-74, bridle, C-type
1-1/4" eye, GS
Screw, lag, 3/8"x3-1/2"GI
Sleeve, CU for 080 c-s
(Cc-080-C)
Washer, square, GI, 2-1/4"
with 11/16" hole
Wire W-110B
Wire W-115B, Messenger
6M, 5/16"
Wire Messenger, 2.2M
Utilities grade 3/16"

600 1bs Wire W-154, tie 080 CU,

annealed, 19"

Total Outside Plant

Total Entire Project

Weight - 1bs

Stock No. Export Net

SA3220-4
GA3222-1
GA3225-5
SA3234

SA3235-1
GA3240-1

1,096,650 1,096,650

SA1592
SA3069

3GE1LS 29,400 29,400

3G1815-53

1A153 60,000 60,000
5B704

5BL106-4

5BL510-8

5B1510-10

5BL510-12

5B2104

SB3061
5B3450
321403
6L1406

8C1635-1 61,950 61,950

SB9320
SBl0006-3.5

6N5614.1

5B20209-11
1B110BX

1A115
1A503

1A154

Par.,

Volume - Cu.Ft.

Export Net

28,605 28,605

825 825
960 960
1,050 1,050

1,248,000 1,248,000

1,287,421 1,276,055

31,440 31,440

33,329 32,420

211

Ship

Tons

715

21

24

26

786

834

13



Par. 212

212, PROBLEM 4 - FIXED PLANT OPEN WIRE
COMMUNICATION SYSTEMS

a. Fixed plant equipment will be used
under a wide variety of conditions and mo
particular layout or association of equip-
ment may be considered as typicael. The
following problem has been chosen % bring
out the application of as many different
types of packaged equipment as possible.

b. It is assumed that the route involves
three offices, A, B, and C, and that the
circuits required are five telephone and
14 telegraph between A and C, two tele-
graph between A and B, and one telegraph
between B and C. Two pairs on an exist-
ing open wire line are assumed to be
available for use. The circuit require-
ments can be met by providing the fol-
lowing facilities.

Facility

Type C Carrier and
1 - 12~channel VF
Telegraph System
1 - Type H Carrier System
2 - Repeatered Voice
Frequency Circuits
5 = D=c Telegraph Cir-
cuits

Circuits Provided

2 telephone and 12
telegraph, A to C

1 telephone, A to C
2 telephone, A to C

2 telegraph A to B, 1
telegraph B to C, and
2 telegraph A to C
with one circuit ex-
tended beyond C.

14

The layout of these facilities is
shown in schematic form in paragraph
213a.

¢ . Paragraph 213b shows the items
of packaged equipment required to
provide the desired layout. The
items of telephone equipment are de-
termined from chapter 9. The tele-
graph equipment is determined from
chapter 10. Test and tool equipment
is determined from chapter 13. Of-
fices A and C are treated in different
manners for the same equipment re-
quirements. This is to illustrate
the various possible solutions of a
given problem. It will be noted
that the equipment ordered will pro-
vide some spares which could be used
later for other circuits., Also, if
the installation happened to be in
an existing office which already had
packaged equipment, certain of the
testing equipment would be available
and might not need to be ordered.

d. A summary of the equipment
by stock numbers and type, and
estimates of the shipping require-
ments as determined from chapters
9, 10, 12 and 13 are given in para-
graph 214.
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213. DIAGRAM OF FIXED PLANT OPEN WIRE COMMUNICATION SYSTEM.

a. Circuit Arrangement

OFFICE A OFFICE B OFFICE C
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SWBD—{RINGER CARR REP. RINGER |— SWBD. o
ANGTHER o 9 TYPE C ] (WITH TYPE C cHo
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D.C D.C
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b. Packaged Equipment

OFFICE A
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H CARR.
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1
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.
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214, SUMMARY OF PACKAGED EQUIPMENT FOR FIXED PLANT OPEN WIRE COMMUNICATION SYSTEM ILLUSTRATED IN PARAGRAPH 213

a8, Equipment Reguirements d

Nomenclature

C Carrier East Terminal Package X-61819P
C Carrier West Terminal Package X-61819R
C Carrier Repeater Package X-61819S
Voice Frequency Telephone Repeater Package
(Triple) X-61821K

Voice Frequency Ringer Package X-61820A
Voice Frequency Ringer Package X-61820B
Apparatus Cabinset 7'0" High

" n 316" High

" " 214" High
Type H Carrier Terminal Panel X=-66217A
Type H Carrier Repeater Panel X-66217B
Type H Carrier Line Panel X-66217C

Voice Frequency Carrier Telegraph Terminal X-61822A
" n n n n X.Glezzﬂ
DC Telegraph Repeater Package X-61824A
DC Regenerative Telegraph Repeater Package X-66031A
Voice Frequency Telephone Repeater Testing
Package X-61821L
C Carrier Testing Equipment Package X=-61819T
Tool Set for Small Offices X-66086
Voice Frequency Telegraph Test Package X-61822C
Test Set I-193
DC Regenerative Telegraph Repeater Test Package
X-66031B b
Model 15 Teletypewriter Set
Battery BA-8
Battery BA-27
Battery BA-34

b. Sumary of Total Weight and Space Reguired

Total

Weight Total Total

Export Cu.Ft. Ship
Office Pounds Export Tons

A 9,250 447 11.6
B 6,030 26 7.8
c 9,810 488 12.5
Total 25,090 1,227 31.9

Signal Corps
Stock Number?

4B8363C-1,1
4B8363C-2.1
4B3202C-1
4B3199.1

4F2060
4F2060B
4C1806-6
4C1806-5
4C1806-7
4B3202A
4B3202H
4B3202HB
442794
442794.1
442798
c

4F3964.1

4F3963.1
6R38190
4A2796
3F4193

c

4T2,18A-1
3A8
3A27
3A34
Total

a0 0 p

Monitoring teletypewriter,
No Signal Corps stock number assigned.
This table does not include parer generating equipment and power wiring.

Stock numbers and logistical data from paragraphs 921, 1028, 1235, 1315 and 1318,
Other types can be used if desired.

Office A Office B Office C
Total Total Total
Export Total Total Export Total Total Export Total Total
Quan- Weight Cu.Ft. Ship Quan- Weight Cu.,Ft. Ship Quan~- Weight Cu.Ft. Ship
tity Pounds Export Tons tity Pounds Export Tons tity Pounds Export Tons
1 1,680 75.0 1.9
1 1,680 75.0 1.9
1 1,570 75.0 1.9
1 940 35.5 0.9 1 940 35.5 0.9 1 940 35.5 0.9
2 652 22,0 0.6 1 326 11.0 0.3
1 145 563 0.1
1 420 30,0 0.8
1l 265 9.2 0.4
1 175 11.0 0.3
1l 125 6.0 0.2 1 125 6.0 0.2
1 70 4.5 0.1
1 40 2.9 0.1 2 80 5.8 0.2 1 40 2.9 0.1
1l 1,500 75.0 1.9 1 1,500 75.0 1.9
1 1,500 75.0 1.9 1 1,500 75.0 1.9
2 990 46.0 1.2 3 1,485 69,0 1.8 3 1,485 69.0 1.8
1l 450 23.0 0.6 1 450 23.0 0.6 1 450 23.0 0.6
1 192 15.0 0.4 1 192 15.0 0.4 1 192 15.0 0.4
1 142 7.5 0.2 1 142 7.5 0.2 1l 142 7.5 0.2
1l 188 7.2 0.2 1 188 7.2 0.2 1 188 7.2 0.2
1l 107 6.0 0.2 1 107 6.0 0.2
1 95 4.5 0.1
1 100 5.0 0.1 1l 100 5.0 0.1 1 100 5.0 0.1
1l 450 35.0 0.9 1l 450 35.0 0.9 1 450 35.0 0.9
2 9 0.1 - 2 9 0.1 -
10 10 0.1 - 10 10 0.1 -
6 4 - - 6 4 - - 6 4 - -
9,254 447.,3 11,6 6,031 296.2 7 9,813 483.6 12,5

*xe8d
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Par. 215

PROBLEM 5, INTERCONNECTION OF
5 C TELBGRAPH CIRCUITS AT JUNCTION
OF FIXED PLANT AND TACTICAL CAR-
RIER SYSTEMS
a. This problem illustrates the inter-
connection of the d=c local extension
circuits of fixed plant and tactical
wire telegraph equipment. The fixed
plant equipment is assumed to be operat-
ing on an open wire line and the tacti-
cal equipment on spiral-four cable as
indicated in the diagram in paragraph
216, The telephone equipment and out-
side plant is indicated by dotted lines,
for information only, and hence are not
included in the equipment summary given
in paregraph 217.
be The fixed plant telegraph equipment
is"the packaged carrier telegraph

18

terminal equipment, packaged d-c tele-
graph and d=c regensrative telegraph
repeater equipment and Model 15 tele-
typewriter sets. The tactical equip-
ment is spiral=four carrier telegraph
terminal equipment. The composite sets
and simplex sets are located in the
telephone terminal equipment. The
teletypewriters are assumed to be with-
in the office or on the same premises,
Power supply equipment is not included
in this problem. It is assumed that
monitoring teletypewriters are avail-
able for office use and for supervis-
ing service. Monitoring teletypewriters
may be commercial equipment, Model 15
Teletypewriters or Teletypewriter

TG—7~
éhe data given in paragraph 217
were obtained from chapterslO and 13.



216. DIAGRAM OF INTERCONNECTION OF D=C TELEGRAPH CIRCUITS AT JUNCTION OF FIXED PLANT AND TACTICAL CARRIER SYSTEMS.
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Par. 217-218

17. SUMMARY OF TELEGRAPH EQUIPMENT FOR PROBLEM ILLUSTRATED IN PARAGRAPH 216.
PARAGRAPHS 1011, 1028 1315

Quan-
tity

1 Telegraph Carrier
Packege: Voice Fre-
quency; 6 Channel.
X-61822A

1 Telegraph Carrier
Package: Voice Fre-
quency; 6 Channel.
X-61822B

Stock No.
4A2794

Nomenclature

4A2794.1

2 Repeater Package: 4A2798
Telegraph: D-C

X-61824A

None

2 Repeater Package:
assigned

Telegraph; Regen-
erative. X-66031A

1 Telegraph Terminal
Set TC-22-( )
(Carrier)

4A2822B

2 Teletypewriter Set 4T2.18A-1

Model 152

1 Testing Package:
Telegraph; V.F.
Carrier. X-61822C

1 Test Package: Tele-
graph; Regenerative
Repeater X-66031B

4A2796

None

TOTAL

Weight (pounds) Volume (Cu. Ft.) Ship
Export Net Export Net Toms
1520 1175 66 36 1.7
1520 1175 66 36 1.7
500 365 23 9 0.6
450 315 23 9 0.6
840 640 43 25 1.1
450 215 35 0.9
114 5 0.1
180 14 0.4
5574 275 7.1

aTeletypewriter Sets other than Model 15 might be used.

218. PROBELEM 6 - FIXED PLANT MULTIFLE
SWITCHBOARD

a. The policy of supplying communice-
tions to the larger headquarters by use
of commercial switchboards rather than
Army portable type switchboards has
proved its value. These headquarters
usually have remained at one location
for a sufficient length of time to Justi-
fy the commercial installations. The
commercial switchboards can be of great-
er capacity than the specialized tacti-
cal types, permitting all military re-
quirements in a large area to be served
from one switchboard. Trunk and long
distance circuits are more economical
and efficient when working between a
few large units and with the civil sys-
tem than when many small switchboards
are used with a complicated network of
trunks direct from each switchboard to
every other one. Small satellite commer-
cial PBX type switchboards can be used
at outlying headquarters. They are
specifically designed to work with a
large central switchboard. The operat-
ing advantages of this system lead to
better and faster service, less over-all
maintenance, and less maintenance and

20

operating personnel. An important fac-
tor is the freeing of tactical switch-
boards, such as switchboard TC-1l, to
serve Air Force and Army headquarters
where speed of installation and mobility
are primary requirements.

b. A problem illustrating the use of
the material given in this manual in
selecting a fixed plant, multiple
switchboards is worked out in paragraphs
219, 220 and 221. It is assumed in
this problem that the traffic require-
ments have been determined and that the
problem is to order the proper equip-
ment and estimate the shipping space.
Sufficient information should be sup~-
plied with the request so that a com-
plete detail switchboard engineering
job can be done without the need of fur-
ther correspondence. The problem here
will demonstrate the type of informa-
tion necessary to accomplish this re-
sult as well as to determine shipping
space requirements.

C. A typical plan for a fixed plant,
common battery, multiple switchboard,
serving as a telephone switching center,
is used as the basis for this problem and
is illustrated in paragraph 219.



Par. 219-220

219. PLAN FOR FIXED PLANT, COMMON BATTERY, MULTIPLE SWITCHBOARD.

SERVING APPROXIMATELY 275
COMMON BATTERY LOCAL LINES |
o -— RINGDOWN COMMERCIAL
| —e DIAL DIAL
. OFFICE
TO TACTICAL
MULTIPLE | 2- WAY RINGDOWN
COMMON E@
BATTERY SWBD. I COMMERCIAL
IN COMMUNITY .
coMmoNTY @ @ = _emooown | MANAL
COMMON —=»COMMON BATTERY OFFICE
To FIXED BAT TERY
N MULTIPLE
PLANT MULTIPLE | o 2Y RINGDOWN @swnTCHBOARD
COMMON COMBINED
BATTERY SWBD. LOCAL AND TACTICAL
IN COMMUNITY C LONG 3 2-WAY RINGDOWN MAGNETO
DISTANCE NONMULTIPLE
TO FIXED | swep.
PLANT MULTIPLE | 2-WAY RINGDOWN é;
COMMON
BATTERY SWBD.
TACTICAL
IN. COMMUNITY D TEST 2-WAY RINGDOWN |cOMMON BAT TERY
! CO:?%OL 3 2 NONMULTIPLE [
oNTRa I_ SwBD.
2-WAY RINGDOWN
[
COMMUNITY A
L _ — - — - - — —_
220. SAMPLE SWITCHBOARD ORDER. Stromberg-Carlson Co. No. 18 Switch-
a. General. A complete common battery, board
manually operated, multiple switchboard Western Electric Co. No. 11 Switch-
and all associated equipment should be board

furnished. This should be a 10 position
combined local and long distance switch-
board having 280 subscriber common bat-
tery lines, 75 magneto lines and 75
two-way trunks.

b. Engineering Data. Any one of the
following commercial types of multiple
switchboards, made up of single posi-
tio% sections, will meet these require-
ments:

Kellogg Switchboard
and Supply Co.

No. 1600 Switch-
board

(This is determined by referring to
the information contained in paresgraphs
423 and 424.)

The switchboard should be in one
line. The direction of growth should
be left to right.

The terminal and operating room
should be on one floor and the area
available is 26' by 29'. The ceiling
height should be 9' or more. (This in-
formation should be provided when
available).

2l



Par. 220-223

¢. Summery of Equipment Reguired.

Combined local and long distance

positionsa 10
Common battery subscribers line

equipments 280
Common battery subscribers line

multiple 280

Magneto line equipments for
long distance lines to operate

line and busy lamps - 75
Magneto line multiple for long

distance lines b 80
Two-way trunk equipments, local 75
Two-way trunk multiple, local 80
Interposition trunk equipments 10

Interposition trunk, answering jacks 10
Office and miscellaneous trunk

multiple 20
Ticket boxes 5
Vacant line si%nal plug 500
Lamp caps for No. 1600 board 2310
Lamp caps for No. 18 board 2370
Lamp caps for No. 11 board 2535

Emergency talking battery and cord 1
Full universal cord circuits,

with locked-in rering super-

vision and ringing on calling

cord, per position® 17
Supervisors'circuits 2
Switchboard test circuit ' 1

Stile strip number plates with
hundreds designation
Night alarm circuit 1
Wire chief's test cabinet 1
"A" type of MDF, where outside
lines terminate on terminal
strips, with gapacity for 1010
outside pairs
Relay racks
Power plant

1
as required
as required

Cable rack as required
Operators' telephone sets 25
Operators' chairs 12

A complete set of spare parts

for estimated one year's operation
complete set of instaliing tools
and miscellaneous equipment
complete set of maintenance tools
complete sets of installing and
maintenance instructions

or

8The positions should be arranged for
dialing.

bThirty of the two-way trunks should be
arranged to terminate on subscribers'
line circuits in the commercial dial
office; these trunks should take into
account the type of cord circuits pro-
vided. The remaining 45 two-way trunks
should be arranged to terminate on
subscribers' line circuits in the com-
mercial manual common battery office;
these trunks should take into account
the type of cord circuits provided.

CRinging on both cords is desirable,
if available.

drp mpn type MDF's are not available,
"B" type should be provided.
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221. ESTIMATE OF WEIGHTS AND VOLUMESOF CENTRAL
OFFICE EQUIPMENT

Weight - 1bs.
Packed for
Equrta

Volume
Export
Cu.Ft.

Ship

Switchboard Tons

Kellogg Switchboard
and Supply Co.

No. 1600 Switch-
board and associ-
ated equimment 15,900 970
Stromberg~-Carlson
Telephone and
Manufacturing Co.
No. 18 Switch-
board and asso- .
ciated equipment 15,900 970 24,3
Western Electric Co.
No. 11 Switchboard
and associated
equipment

11,800 650

aWeights and volumes from paragraph 427.

Section III
Telephone System Comparisons

22. GENERAL.

This section gives certain
general logistic comparisons between

a radio relay system and various types

of wire plant. It also gives comparative

data on various types of wire telephone

systems.

223. COMPARISON OF MEANS OF OBTAINING
FOUR, OR SIXTBEN, TELEPHONE CIR-
CUITS.

a. Paragraphs 224 and 225 show com-
parisons of installation times, volumes
and weights of material, and other
factors for the radio system employing
Radio Terminal Sets AN/TRC-3, Radio Re-
lay Sets AN/TRC-4 and Telephone Terminal
Sets TC-21-( ), and for various wire line
systems. They apply to 100-mile circuit
lengths; paragraph 224 covering the case
of four telephone channels, and paragraph
225, sixteen telephone channels. In
paragraph 224 the lightest available
types of wire construction are assumed.
Some figures are given also for wire-
system equipment alone, to apply to the
case where the outside plant is assumed
to be already available. Voice fre-
quency telegreph may be used with any of
the above systems, but is not included
in the figures. The equipment assumed
in the redio system is given in para-
graph 226, and additional information
on the wire systems is given in para-
graphs 227, 228 and 229.

b. It will be seen that the outside
plant forms the bulk of the required
weight, volume and construction time for

wire plant, so that for other circuit
lengths than 100 miles (within the

transmission capabilities of the




Par. 223-224

respective systems) the figures for the to be what would be needed to take care
wire systems including outside plant can of moderately unfavorable situations.
be approximately estimated by scaling However, where sites with suitable ele-
the figures up or down from the 100-mile vations can be obtained for the radio
values. Interpolation can also be used sets so that paths which are substan-
in some cases to obtain approximate tially line-of-sight can be obtained
estimates for other numbers of telephone for longer distances, repeater spacings
channels obtained in stated ways; care up to 50 miles or even more in some
is needed here, however, since for ex- cases could be used. This would reduce
ample it takes essentially as much the amount of equipment required by a
plant to obtain two telephone channels considerable percentage. Similarly,
from a four-chamnel radio or wire sys- wire systems may encounter terrain
tem as it does to obtain four channels. necessitating the use of routes much

c. The data on weight and shipping longer than the air line distance, in
space are based on what appear to be which case the equipment needed between
reasonable assumptions as to repeater two given points will be increased.
spacings, working spares, etc. However, d. In an over-all comparison, the
it should be noted that the systems transmission aspects and terrain require-
differ in their features and capabil- ments of the particular systems, and the
ities, so that the assumptions used in general features of radio vs. wire cir-
the comparison may not hold in many cuits, as discussed in TM 11-486, should
cases. For example, the equipment for also be considered, as well as the re-
the radio systems is based on repeater lative dependability of the various

spacings of 25 miles, which is estimated types of plant.
224. COMPARISON OF MEANS OF OBTAINING FOUR TELEPHONE CIRCUITS -~ 100 MILES

New Light Open-WireC

4 pairs Existing Open-Wire
with Suited for 30-KC Car-
Radio Carrier on 1 Pair packaged rier Operationd
Relay Spiral-four with voice Packaged
AN/TRC-3, TC-21-( ) & TC-23-() Carrier frequency Carrier Type C
AN/TRC=-4, a Sus- TC-23-( ) terminal TC=33=( ) Carrier
System TC-21-( ) Buried pended  TG-21-( ) repeaters TC=2l=( ) and Voice
Estimated man~days for
installationgsh 6° 285t 40T 11307 1490% 2° 5°
Ship tonsd for plant
including working spares 26 75 75 320 400 9 11
Carrying weight tonsh,k 10 50 50 220 290 3 5
Carrying weight of larg-
est package, pounds 475 475 475 475 835 475 810
Repeater spacing, miles 25 25 25 - - - -
Power consumption, watts:
per terminal 500 130 130 160 320 160 525
per intermediate repeater 700 30 30 - - - -

8Does not include aerial road crossings; see Paragraph 228, note b.

bSuspended on existing pole line, without messenger wire or lance poles. With messenger wire, fig=
ures would be approximately as follows: 700 estimated man-days for installation; 95 ship tons;

60 tons carrying weight. With lance-poles half-way between successive regular poles, figures
would be approximately as follows: 550 estimated man-days for installation; 135 ship tons; 85 tons
carrying weight.

CUsing 4 x 4 timber supports.
dOpen-wire not included in the figures.
®Includes set-up time only, with men and material at sites.

rIncludes surveying and staking the route, delivering material from dumps along the route, placing
cable and burying connectors or erecting open wire line, d.c. testing and cleaning up. The fig-
ure for merely placing buried cable would be 60 man=dayse

8Based on commercial crews and conditions or on Signal Corps estimates from field trials in the
U.Se Jungle or other difficult terrain not covered.

hFor wire circuits, man days, ship tons and carrying weight for inside plant are negligible compared
to those for outside plant, and total carrying weight is practically as large as shipping weight.
Carrying weight is less export packing except in case of packaged equipment, for which no other
packing is provided.

JOne ship ton is figured at 40 cubic feet. Export packing included.
kDoes not include all the material for ®"complete 100-mile systems", which include depot spares, etc.
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Par. 225-226

225. COMPARISON OF MEANS OF OBTAINING 16 TEILEPHONE CIRCUITS -~ 100 MIIES

Carrier on
Fixed Plant

Open Wire
Carrier on Tactical Packaged
Carrier on Open Wire Type CCarrier
Spiral 4 Carrier and Voice
Radio TC-21-( ) (TC~-21 & TC-33) on on 4 pair
Rela on four 4 peir 080 C-S wire 104 C-S wire
AN/TRC-3, buried Class 9 Class 7,
AN/TRC-4 spiral-4 4™ x 4"  20' Poles, 30' Poles
System TC-21-( } cables® Timbers Spaced 200' Spaced 150°
Estimated man-days , 240 840¢ 1470° 1460° 2150¢
for installation
Ship tons for plant 104 300 425 590 1280
including working
spares®
Carrying weight, 40 200 300 460 1020
tons®

8oes not include aerial road crossings; see paragraph 228, note b.

bIncludes set-up time only, with men and material at sites.

CIncludes surveying and staking the route, delivering material from
dumps along the route, placing cable and burying connectors or erect-
ing open wire line, d.c. testing and cleaning up..

dBased on commercial crews and conditions or on Signal Corps estimates.

€ship tons and carrying weight for wire circuits are controlled pri-

marily by outside plant. Does not include all the material for

"complete 100-mile systems™, which include depot spares, etc.

One ship ton is figured at 40 cu. ft.

226, EQUIPMENT FOR 100-MILE FOUR-CHANNEL RADIO SYSTEM ASSUMED IN PARAGRAPH 224,

Radio Equipment (includes spares)®

2 Radio Terminal Set AN/TRC=3
3 Radio Relay Set AN/TRC-4

Telephone Terminal Equipment?

2 Telephone Terminal Set TC-21-( )

4 Ringer Set TC=24~( )

1 Telephone Terminal CF=1-A
(Spare)

1 Ringing Equipment EE~10l1l=-A
(Spare)

Totals

Weight-1bs.

Shipping Carrying

Volume-cu.ft.
Shipping Net

6300 5120
13500 10500

29840 2380
1760 1080
735 475
140 95

25375 19650

8Tt is assumed that no Amplifier
AN/TRA-1 or associated equipment
is used, and that each telephone
terminal is at the same location
as its associated radio terminal.

24

264 176
561 366
124 80
56 40
44 20

4 2
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227. WIRE SYSTEMS.

8. General figures on shipping re-
quirements for several types of wire
telephone systems are given in para-
graphs 228 and 229. These data may be
used where it is necessary to make
rough estimates without considering
details of specific layouts.

b. Paragraph 228 applies to 100-mile
carrier systems set up by means of
tactical equipment on spiral=-four cable
or open-wire. Peragraph 229 covers
Type C carrier and repeatered voice-
frequency systems set up by packaged
equipment on open wire. The summary
figures do not include telegraph equip-
ment.

c. The shipping requirements and con-
struction times are for average condi-
tions as defined by notes associated
with the tables. If it is known that
the conditions will be different from
those assumed, the data will not apply
without correction. Such other condi-
tions might be jungle construction,
difficult terrain, heavy storm loading
areas, availability of different sizes
of wire or poles, etc. An over-all com-
parison of the various systems should
include, in addition to the information
given here, the relative merits of each
system from a transmission standpoint
(as discussed in T 11-486), the mili-
tary conditions and other circumstances
affecting specific situations.

d. A comparison of the Type C carrier
and repeatered voice-frequency figures
in paragraph 229 will show that there is
a very large saving in material and con-
struction effort per circuit when '
carrier is used. While the figures are

Par. 227

given for 300-mile systems, the com=-
parison remains favorable to the use

of carrier for extremely short circuits
also. In general Type H carrier will
be used on offshoot routes to provide
an extra circuit or two; it is not
covered in the table because the develop-
ment of a route will seldom be based

on Type H alone. However, anticipation
of the requirements for Type H systems
is desirable in planning.

e. Volce-frequency carrier telegraph
circuits may be operated over any of
the wire or radio telephone circuits.
However, only the carrier telegraph
systems which use different frequen-
cies for opposite directional trans-
mission, such as those employing
Carrier Telegraph Terminals CF-2-( ),
should be applied to repeatered voice
circuits, or carrier systems
operated on & balanced two-wire basis.
Carrier telegraph systems which use
the same telegraph frequencies for
each direction of transmission can be
applied to circuits operated on a
four-wire or an equivalent four-wire
basis. Additional d-c channels can
be obtained over the wire system as
follows: two simplex circuits (one
of them being restricted in length
if used for telegraph) per spiral-
four cable, two simplex circuits per
two pairs of open wire used for
four-wire carrier and two composited
telegraph circuits per pair of open
wire used for the balanced two=-wire
and equivalent four-wire systems.
These d-c channels may be used
for d-c telegraph and signaling
circuits.
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228, SUMMARY OF VATERIAL REQUIREMENTS FOR 100 MILE TACTICAL CARRIER SYSTEMS USING TELEPHONE TERMINAL SETS TC-21-( ).

“xag

832

Spirel-Four Cable with Rep. Sets TC-23 Open wire”
Aerial Aerial Buried® a-Wire , L Equivalent 4-wire
on a on With Rep.Sets brids CF-7 and With Converter Sets
New Poles Existing Poles TC-23 ep, Sets TC-23 T35
No. of Pairs 1 quad 1 quad 1 quad 2 4 1° 2 4 1° 2° 4
No. of Carrier Systems 1 1 1 1 2 1 2 4 1 2 4
No. of Intermediate Repeater Points 3 3 3 (0] 2 3 3 3 ] (0] 0
No., of Telephone Circuits 4 4 4 4 8 4 8 16 4 8 16
Export Weight, Tons®
Equipment??® 5 5 5 3 8 6 n 23 4 9 17
Cable or Wire, Crossarms,

Hardware, etceesf 45 45 44 67 126 51 67 123 51 67 123
Total without Poles 50 50 49 70 134 o7 78 146 85 76 140
Poles, Guys, Anchors, etc. 161 - - 164 162 164 164 164 164 164 164
Total with Poles 211 - - 234 296 221 242 310 219 240 304

Volume: ship Tons® (40 cue ft, per ton)
Equipment??® 1 1n 1n 6 16 1 2 45 9 19 38
Cable or Wire, Crossarms,

Hardware, etce®:f 63 63 61 76 140 59 76 140 59 76 140
Total Without Poles 74 74 72 82 156 70 98 185 68 95 178
Poles, Guys, Anchors, etce 244 - - 250 250 250 250 250 250 250 250
Total with Poles 318 - - 332 406 320 348 435 318 345 428
- Construction Time - Man-Daysh
Without Poles 440 440 285 600 810 480 600 810 480 600 810
With Poles 1030 - - 1250 1460 1130 1250 1460 1130 1250 1460

8poles assumed to be 4" x 4" timbers, spaced 150 feet. See chapter 6 for information on other types of poles.
be highways or roads are crossed aerially, the following allowance may be made for each crossing if messenger
wire i8 to be used: weight of poles and accessory hardware, 380 lb., volume 12 cu. ft., construction time,
0.75 man days. With no messenger wire the corresponding figures are 350 lb., 10.5 cu. ft. and 0.65 man-days.
CShort four-pin erossarms assumed for 1 and 2 pair lines.

dIncludes telephone equipment anly.
®Includes spare cable or wire and equipment as discussed in chapters 6 and 9.

Includes miscellaneous material.

8Figures rounded to the nearest ton.

onstruction times are estimated from Signal Corps field trials in the U.S. and are subject to wide varia-
tions. They do not apply to jungle conditions.



229, SUMMARY OF MATERTAL REQUIREMENTS FOR 300-MILE SYSTEMS USING FIXED PLANT OPEN WIRE LT I T.

Using Voice Frequency Repeaters and Using Voice Frequency Repsaters
Type C carrier on each pair & and no carrier &
No. of Open Wire Pairs 1 2 4 1 2 4
No. of Telephone Circuits 4 8 16 1 2 4

Export Weight - Tons

Bquipment? . d 5 8 15 2 3 4
Wire, Crossarms, Hardware, etc.®’ 285 360 512 285 360 512
Total without Polese 290 368 527 287 363 o516
Poles, Guys, Anchors, etc. ®sd 2540 2540 2540 2540 2540 2540
Total with Poles » 2830 2908 3067 2827 2903 3056

Volume - Ship Tons (40 cu.ft. per ton)

Equipment P 10 17 32 4

43

5 7

Wire, Crossarms, Hardware, etc. 285 346 470 285 346 470
Total without Poles® 295 363 502 289 351 477
Poles, Guys, Anchors, etc,Crd 3340 3340 3340 3340 3340 3340
Total with Poles 3635 3708 3842 2629 Z691 3817

Construction Time - Man Days

Without Poles® 1930 2290 2980 1920 2280 2970
With Poles 5410 5770 6460 5400 5760 6450

®Assumes use of 1 intermediate repeater in each case,

bIncludes necessary testing equipment and tools, but does not include
power equipment,

CAesumes eight pin crossarm in all cases.

dclass 7, 30 foot poles spased 150 feet; 104CS wire. Material
requirements based on paragraph 610,

®Assumes poles in place and guyed.

*Jued
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Par. 301=303

CHAPTER 3
TELEPHONE STATION EQUIPMENT

Section 1
General

301. SCOPE.

a. This chapter gives information on the
various types of telephone equipment which
are used to convert sound (voice) to elec-
trical energy and vice versa. This equip-
ment is generally known as "telephone
station equipment" and includes micro-
phones (telephone transmitters), receiv-
ers, headsets, head and chest sets, chest
sets, handsets, telephones and loud-
speakerse.

b. Practically all of these items ex=-
cept telephones require auxiliary equip-
ment to make them suitable for two way
conversation over a telephone system.
general telephones are equipped with
suitable signaling arrangements, a coil
for separating the talking and listening
paths, and means for obtaining d-c power
for the microphone. Sound powered tele-
phone equipment operates without coil or
battery and, in the case of Handset TS-10,
may be used without signaling equipment.

¢+ The information given in this chap-
teT is divided as follows. Section II
glves the characteristics of microphones
and receivers, section III covers head-
sets, head and chest sets, chest sets and
handsets. SectionsIV and V cover tele-
phones and loudspeakers respectively.

d. The export weights of the items
listed in this chapter have not been in-
cluded as the equipments are small and
probably would not be packed individually.

In

Section II
Microphones and Receivers

302, GENERAL. The selection of the vari-

ous ems of telephone equipment is
controlled largely by the purpose for
which and the equipment with which it is
to be used.s Since the microphone and
receiver to a great extent are the major
factors in indicating the primary elec-
trical characteristics of telephone
equipment,information of this type has
been included in this section.

303, MICROPHONES (Telephone Transmitters)

a. MIcrophones may be divided into two
general categories namely, battery pow-
ered carbon type and sound powered mag-
netic or dynamic types. The carbon
microphone such as that used in Handset
TS=9 is about 25 db more sensitive than
the most efficient magnetic type (TsS-10),
and from 40 to 50 db more sensitive than
other types of magnetic microphones which
are in use. Therefore the carbon micro-
phone is more widely used than the

magnetic type microphone in spite of the
fact that it may have a considerable
amount of nonlinear distortion; its re-
sponse frequency characteristic depends
somewhat upon the level of sound pressure
applied; in some cases its efficiency is
affected by a change in angular position;
and it generates a certain amount of
"burning noise" between the carbon
granules.

b. Microphones intended for use in
oxygen masks are designed to have a ris-
ing response characteristic complement=
ing that of the enclosure, wherein the
low frequencies of speech are reinforced,
so that the response of the mask-micro=
phone combination is essentially flat.,

ce. Microphones such as the T=45 are of
the differential type having both sides
of the diaphragm open to the sound field.
Hence, when placed in a sound field orig-
inating from a source at some distance,
the diaphragm does not react and when
placed close to the talker's lips the
difference in pressure applied to the
two sides of the diaphragm causes the
instrument to operate. The performance
of this instrument in high ambient noise
fields is therefore dependent on wearing
it in the proper position.

d. Paragraph 304 gives the stock num=-
bers and descriptions of microphones
including pertinent electrical charac=-
teristics. The performance character-
istics given for microphones are based
on talking levels, position of the
microphone with respect to the lips,
and the microphone current normally ob-
tained in service. For example, Micro-
phone T-17 is normally used under con-
ditions of high ambient noise so that
the user holds the microphone very close
to the lips and talks louder than nore
mal. The position of the microphone in
the handset is fixed at about 1" from
the lips when the receiver is held to
the ear, and in general, the user talks
in a normal manner. Under conditions of
use, Microphone T-17 delivers approx-
imately the same output as Handset
TS=-9=( ), whereas with equal speech in-
puts the output of the T=17 would be
from 10 to 15 db lower than that of the
TS=9=( ).

€. The curves in paragraph 305 show
the response frequency characteris-
tics of the various microphones listed
in paragraph 304, They indicate
the relative efficiencies of the vari-
ous microphones at different fre-
quencies in the speech transmission
band. These efficiencies are shown
in db relative to a reference condi-
tion which is arbitrarily located
in the general neighborhood of the
curve(f?r the microphone in Handset
TS-Q - .
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304. MICROPHONES - DESCRIPTION AND STOCK NUMBER.

Approx. Resp.
Efficiency Preq.
Shown Resistance IB vs Char- Cord Plug
Type Stock in or Handset act. Length No. Con- Type
No. No. Fig. Imp. Ohms TS=9 Par.305 Ft. ductors No. Remarks

Unit of 4B1109( )/3 301 75 0 1I See Handset TS-9 Cartridge type carbon microphone used in Handset TS=9. TUnits

Handset of various makes not interchangeable mechanically.

TS=9

T-17 2B1617 302 60 0 1 5 3 PL-68 Hand held, non=positional, carbon type microphone with press
to talk switch. Extra contacts for controlling radio circuit.
Used with aircraft and vehicular radio and interphone sets.

T-21 4G1321 - - - - - - - Condenser type microphone with two stage amplifier in housing
with stand for shockproof suspension. Part of Sound Ranging
Equipment GR-3.

T-24-( ) 2Bl624( ) - 60 - - Specify 4 PL=106 Carbon type microphone, part of Radio Sets SCR-194, 195,
and 543. i

T=26 4B418 - 60 0 1I 6 3 PL=58 Carbon microphone, part of Head and Chest Sets HS-17-A and
HS-19.

T-28-{ ) 2Bl628( ) - 40 0 II - 2 PL-109 Commercial telephone carbon type microphone mounted on bracket

or PL-68 arm. Part of Radio Set SCR=197.

T-30-( ) 2B1630( ) 303 120 0 - 1 2 PL-291 Carbon inertia type throat microphone. 2 units in series in
neckpiece with cordage attached and Neckband M-199. Used with
aircraft end vehicular radic and interphone sets replaced by
T-45 for ground force use.

T=32 21632 - 40 0 - 6-1/2 - - Carbon type microphone in desk stand with press-to-ta
switch. Part of Radio Set SCR=188A. :

T-34-A 2B1l634A 304 2008 ~40 v 5] 4 PL-179 Employs magnetic type low level Microphone MC-233 for use in

JK-~26 oxygen mask. Used with Radio Sets SCR-522 and SCR=542.

T=35 4G1335 - 75 0 II 10 3 PL-51 Similar to T=26. Part of Chest Set TD-l. Part of Radio Set
SCR~206~B and SCR-206-C.

T-36-( ) 2Bl636{ ) - 50 0 I1 24 2 Carbon type microphone on handle with press=-to-talk switch.

Used in Public Address System PA—4.

* J8d
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Approx. Resp.
Efficiency Freq.
Shown Resistance DB vs Char- Cord Plug
Type Stock in or Handset act. Length No. Con- Type
No, No. Pig., Imp. Ohms TS-9 Par.305 Ft, ductors No. Remarks

T-38-( ) 2B16238( ) - 40 0 II 6 2 PL-58 Carbon type microphone on handle with press-to=talk switch.
Part of Radio Set SCR-197. Not similar to Navy Microphone
T-38.

T—42-( ) Similar to ANB-M-Cl Replaced by microphone ANB-¥-Cl.

T44=( ) 2Bl644( ) 305 200% -40 v 5 4 PL-179 Employs magnetic Microphone MC-253 designed for use in

JK-26 oxygen masks., Includes treated fabric Cover M=369 to
facilitate remowal of frost when used at low temperatures.
Used with Radio Sets SCR-522 and SCR=542,

T-45 2B1645 306 60 =5 III Cord part of PL-291 Carbon, antinoise lip microphone worn under a mask or in the

face harness open. Operative in very high ambient noise.

T«50-( ) 2B1650{ ) 307 21000% -45 Vi 9 3& Amphenol Moving coil type hand held or stand mounted (stend not in-

Shield MC-3M cluded) microphone with press-to-talk switch. Used with
Radio Sets SCR-299, SCR-300 and SCR-499.

ANB=M-Cl 2B1660 308 60 0 Iv 1 2 PI-291 REmploys carbon type oxygen mask Microphone MC-254. Includes
treated fabric Cover M=369 to facilitate removal of frost
when used at low temperatures. Part of various radio sets
which may also use Microphones T-17 and T-30-( ). Replases
Microphone T-42.

Unit of 4B1110( )/3 309 700 -25 VIiI See Handset TS-10 Resonant magnetic type sound powered microphone unit used

Handset to in Handset TS-10 and Navy Type L handset.

15-10 1200°

Unit of 2B611( )/3 - 75 0 II See Handset TS-11 Cartridge type carbon microphone used in Handset T3-1ll.

Handset

|-

a .
Magnetic type microphones have inductance as well as resistance.
Carbon microphones have resistance only,

y0g °ded
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i~-MICROPHONE CAP
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FIGURE 301. Handset TS=-9-( )

FIGURE 302. Microphone T-17

FIGURE 303.

FIGURE 304.

Microphone T-30-(

Microphone T-34-A
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FIGURE 305.

Microphone T-44-(

(With Cover M-369)

FIGURE 306.

Microphone T-45

)

FIGURE 307.

FIGURE 308.

Microphone T-50-( )

Microphone ANB-M-Cl
(Cover M-369 removed)
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305. MICROPHONE RESPONSE FREQUENCY CHARACTERISTICS

IN db VERSUS AN ARBITRARY REFERENCE CONDITION
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Par. 306-307

306. TELEPHONE RECEIVERS.

a. The telephone receivers described in
this chapter may be divided into three
categories namely, the resonant magnetic
type in which the diaphragm is undamped
and clamped at the edge; the compensated
magnetic type in which the diaphragm is
damped and free to move at the edge; and
the crystal type.

b. Resonant magnetic receivers are most
sultable for the reception of tone tele-
graph signals where the resonant peak of
the receiver matches the frequency of the
tone. In the resonant magnetic receiver
("sound powered") where an armature drives
the diaphragm, the peak in the response
characteristic is much less severe than
in the conventional type where there is
no mechanical connection between the dia-
phragm and the pole pieces. With this
type of receiver greater efficiency is
obtained without introducing an excessive
amount of frequency distortion. All
sound powered units, headsets and micro-
phones are designed to withstand the high
pressures to which they are exposed dur-
ing gun fire.

¢. Compensated magnetic receivers are
most suitable for the reception of speech

as they reproduce equally well the more
important frequencies in the speech
transmission band.

d. Crystal receivers while compact,
light in weight, and have a wide fre-
quency response, have limited use in
military installations because the type
of crystals used in them are easily
damaged by high temperatures. Only one
headset employing crystal receivers is
available. One headset employing a
crystal receiver is listed in para-
graph 310.

e. The curves in paragraph 308 show the
relative response frequency character-’
istics of the telephone receivers listed
in paragraph 307. They indicate for the
different receivers the variation of sound
power output with frequency. They do not
necessarily represent the relative over-
all efficiencies of the various receivers,
particularly in those cases where one
curve is shown as representative of two
or more receivers. The efficiencies are
shown in db relative to a reference con-
dition which is arbitrarily located in
the general neighborhood of the curve for
the receiver in Handset TS-9-( ).

307. RECEIVERS - DESCRTPTION AND STOCK NUMBERS.

. Resp.
Approx. Freq.
Shown Imped- Efficiency Char-

Type Stock in ance DB vs act.

No. No. Fig,? _Ohms HandsetTS9 Par308 Remarks

Unit of 4B1109( Vi 301 256 (o] II Compensated magnetic (controlled damped

Handset diaphragm) type unit. Used in Handset TS=9.

TS=-9

R-2 2B2002 310 12000 +5 I Resonant magnetic (undamped clamped dia-
phragm) type, part of Headset P-1l. Most
suitable for reception of tone telegraph.

R=2=A 2B2002A 311 12000 +5 I Similar to R=2 except for details of ear-
piece. Part of Headsets P-12, P-16, P=18,
P-20 and P=21.

R=3 4A1903 312 470 +5 I Similar electrically to R=2-A except lower
impedance. Part of Headset HS=20 furnished
with Telegraph Set TG=5=A or TG-5+B type.

R=13 4B2513 - 256 0 I Similar electrically to R=2-A except lower
impedance. Part of Headset P-13.

R=14 2B2014 313 4000 -5 I Similar electrically to R=-2-A except lower
impedance. Used with Cushion MC=162. Part
of Headsets P-23, HS-18, HS-22-( ) and
HS-23=( ).

R=15 2B2015 - 12000 -3 I Similar to R=2=-A except cap made for use
with Cushion MC-114 furnished separately.
Part of Headsets P-14, and P-19.

R=-21 4B2521 319 128 0 II Compensated magnet (controlled damped
diaphragm) type unit in metal or plastic
case equipped with Cushion MC-114. Part
of Head and Chest Set HS-17-A. Most suit=
able for reception of speech.

R=-22 4B2522 320 256 0 11 Similar to R=21 except for impedance and
not equipped with cushion. Part of Head

36
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Par. 307-309

Resp.
Approx. Freq.
Shown Imped~ Efficiency Char-
Type Stock in ance DB vs act.
No. No. Fig,® Ohms  Hsndset TS-9 Par.308 Remarks
R=30=( ) 2B2030( ) 315 128 +4 III Compensated magnetic (controlled damped
diaphragm) hearing aid size plastic cased
receiver with ear Imsert M-300. Part of
Headset HS-=30-( ).
ANB-H-1 2B2051 318 300 -7 Iv Compensated magnetic (controlled demped
diaphragm} type unit in plastic case.
Usually used with Cushion MC-152, Effi-
ciency poorer than Hamdset TS~9 but re-
produces & 1000 cycle broader frequency
band. Part of Headsets HS-33=( ) and
HS=-38.
Unit of 4B1110( )4 309 700 +10 v Resonant magnetic, amature driven clamped
Handset to diaphragm type. Receiver unit of sound
TS=10 1200 powered Handset TS~10. Efficiency about
10 db better than that of Handset TS=9
but poorer speech fidelity.
Unit ot 2B611( )/1 - 3500 0 11 Similar to unit of Handset TS-9 except
Handset for impedance.
TS=11

811 receivers are part of headsets, head-chest sets or handsets and
pictures of these receivers are shown as parts of the sets.

308. TELEPHONE RECEIVER RESPONSE FREGQUENCY CHARACTERISTICS.
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FREQUENCY IN CYCLES PER SECOND

I R-13, also R-2, R-2-A, R-3, R-14 and R-15 (resonant magnetic)
II Unit of TS-9, also R-21, and R-22 (compensated magnetic)

III
IV ANB-H-1

R-30-( )} (compensated magnetic)
(compensated magnetic)

V Unit of TS-10 (sound powered)

Section IIT
Telephone Sets

309. GENERAL. This section gives infor-
mation on headsets, head and chest
sets, chest sets, and handsets. These

sets employ the microphones and receivers ga;p

described in section II, and are used
with radio sets, telephones, test equip-
ment and as operator sets at telephone
switchboards. Descriptive matter and
stock numbers for these headsets, hsad

and chest sets, chest sets, and hand-
sets are given in paragrapﬁs 3le, 311,

and 313, respectively.
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310. HEADSETS -

DESCRIPTION AND STOCK NUMBERS.

Type Stock
No, No.
P-11 2B911
P=12 2B912
P=13 4B1313
P-14 28914
P.16 2B916
P.18 2B918
P-19 2B919
P-20 2B920
P=21
P23 2B923
HS-16-A 4A916A
BS-18 28818
HS=20 4A920

Shown

in

Fig,

310

311

312

part of rec.

Receiver Imp. Cord Plug Harness
Type of Set Length No, Con- Type Band Strap
No. 1000 cps Ft. ductars No. No. _No. Remarks
R-2 24000 7 2 PL-5 HB-l ST=20 Double receiver headset., Furnished as part of several
radio sets.
R=2-A 24000 4=1/2 2 PL-5 HB-4 ST-20 Double receiver headset for radio use. Headset P-16 may
be used as replacement,
Re13 b1 10 2 PL-51 HB-5 ST=20 Double recei ver headset with Cushions MC-114,
R=15 24000 7 2 PL-5 HB=4 ST=20 Double receiver headset with Cushioms MC-114, Part of
Radio Sets SCR-189, SCR-190 and SCR-199,
R=2-A 24000 7 2 PL-5 HB-4 ST-20 Double recei ver headset., Similar to P-12 except equipped
with longer and waterproof cord. Part of Radio Set
SCR-163,
R=2-A 24000 7 2 PL-55 HB=4 ST=20 Similar to Headsst P-16 except corded for Plug PL-55,
R=15 24000 7 2 PL-55 HB=4 ST=20 Similar to Headset P-14 except corded for Plug PL-55,
Similar to headsst P-18 except equipped with Cushions
MC-114,
R=2-A 24000 7 2 PL-55 HB-l Similar to Headset P-11 except corded for Plug PL-55,
R=2-A 24000 5=1/2 4 PL-55 HB-l 4 receivers on two headbands one unit of each headset
connected in series to Plug PL-55, For two persons to
listen simultaneously on two different circuits,
R-14 8000 5 2 PL-55 HB=7 Double receiver headset with Cushions MC.1l62., Used with
radio sets,
- 520 4-1/2 2 HB-1 Double receiver headset, Used with code prectice equip-
ment,
R-14 8000 1/2 2 PL-54 None, Fits Double receiver headset with Cushions MC-162, Used
in Air Corps with radio and interphome in aircraft emd ground
or Tank vehicles, Replaced by HS-30e( ) and Cord CD-604 (which
Crash Helmets includes a transformer) for ground use end by HS-38 for
aircraft,
R=3 470 3-1/2 3 PL-55 Web strap Single receiver headset, part of Telegraph Sets TG=5-A

and TG=5-B,

Ied
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Shown  Receiver Imp. Plug Harness
Type Stock in Type of Set Length No. Con- Type Band Strap
No, No. Fip, No, 1000 cps Ft. No, No, No. Remarks
HS~-22-~( ) 2B8B22( ) - R.14 " 8000 R=1/2 PL-55 None., Worn Double receiver headset with Cushions MC-114, Part of
in helmet Radio Set SCR-194,
HS-23~( ) 2B823( ) 313 Re14 8000 1 PL+54 HBa7 Double receiver headset with Cushions MC..162, Used with
radio end interphone in ground vehicles and aircraft,
Similar to P-~23 except uses Cord CD-307 for bailout
connection, Replaced by HS-30-( ) and Cord CD-604
(which includes transformer) for ground use and by
HS-33-( ) for aireraft. Cord CD-307 is ordered
separately.,
HS.24 4B1304 314 Sound 512 10 PL.58 HB-6 Double receiver headset with Gushions MC-114,
Powered
Type
HS~29 - R=30~( ) 256 PL-55 HB=-30 4 receivers on two headbands with four-conductor cord
terminated in two plugs. One unit of each headset
connects the telephone and other connects to finder,
Used in direction finding installatioms,
HS-30-( )} 2B830{ ) 315 Re30~( ) 256 P None HB=30 Double, insert type receiver headset with ear Inserts
316 M-300., When uged with Cords CD-604 or CD~-605 which
include Coil C-410 impedence is 8000 ohms, These and
other cording errangements of Headset H8~30-( ) are
shown in figure 316,
HS-33-( ) 2B833( ) 317  ANBeH-1 600 1-1/2 PL-35¢4 HB-7 Double receiver headset with Cushions MC-162. Used
with aircraft radio and interphone sets,
HS~38 2B838 318 ANB-H-1 600 1-1/2 PL-354 None Double receiver headset for use in Alr Corps helmets,
Used with aircraft radio and interphone sets,
- 2B945 - Brush 40000 - - - Doudle crystal type receiver hesdset, Part of radio
Type BJ Test Equipment ITE=-9,
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FIGURE 310.

Headset P-11

FIGURE 311.

Headset P-16

FIGURE 3l2.

Headset HS-20
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FIGURE 313.

Headset HS-23-(

)

FIGURE 314.

HEADSET HS-24

FIGURE 31°.

Headset HS-30-(
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HS-30 — HS-30

U, rtRANS- CORD o
FORMER *
(— 1) cD-604 | |/TOF
6 INCHES
LONG
CORD —]
CD-605
CORD
CcD-307-A
HIGH IMPEDANCE HIGH IMPEDANCE
SINGLE CORD WITH BAIL-OUT

FIGURE 316. Headset HS-30~(

HS-30
s JUNCTION

BOX

CORD l ‘

CD-933
6 INCHES
LONG

CORD
CD-307-A

L

LOW .IMPEDANCE
WITH BAIL-0OUT

HS-30 —

CORD -
CD-874

i

LOW IMPEDANCE
SINGLE CORD

). Cording Arrangements
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X-66152 W.E.Co.
X=-66154 W.E.Co.
Set, etc.
X=-66157 W.E.Co.
X-66208 W.E.Co.
X-66209 W.E.Co.

Instr.
Instr.
Instr.
Instr.
Instr,

Book,
Book,

Book,

Book,
Book,

X (contt*d,)

133A1 Teletypewriter Tables, etc.
132a2 Teletypewriter Subscriber
Vacuum Tube Tester, Hickok :
Toll Line Observing Equipment .
Multi-Line Observing Equipment

X-66217A Terminal Package, Telephone, H Carrier . . .
X-66217B Repeater Package, Telephone, H Carrier - . .
X-66217C Panel, Line Filter and Balancing, Telephone .

X-66226 w. E.CO.
X-66227 W.E.Co.
X=66228 W.E.Co.
X-66229 W.E.Co.
X-66230 W.E.Co.
X-66231 W.E.Co.
X-66232 W.E.Co.
X- 66233 W.E.Co.
X-66234 W.E.Co.
X-66247 W.E.Co.
X=66251 W.E.Co.
X=66259 W.E.Co.
X-66260 W.E.Co.
X-66307 W.E.Co.
X-66329 W.E.Co.
X=66330 W.E.Co.
132A2 Tty. Set
X-66355 W.E.Co.
Distributor

X-66413 W.E.Co.
X-66464 W.E.Co.
X=-66520 W.E.Co.
X=-66578 W.E.Co.
X-66616 W.E.Co.
XD-91 (Teletype

518

Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.
Instr.

Instr.

Instr.
Instr.
Instr.
Instr.
Instr.

Book,
Book,
Book,
Book,

Book,

Book,
Book,
Book,
Book,
Book,
Book,

Book,
Book,
Book,
Book,
Book,

Book,

Book
Book,
Book,

Book,
Book,

32A Transmission Measuring Set
51A Oscillator .

"cn Carrier Telephone Package
Ocn Carrier Telephone Package
\/ Telephone Repeater Package
\v/ Telephone Repeater Package
19C Oscillator .
13A Transmission Measuring Set
SA Attenuator .

s 2 s e v &

Line Terminating and Simplex Package

Mobile Toll Test Unit, Package
Test and Control Board Package

Volt-Ohm-Milliammeter & Volt-Ohmmeter

Tools for Packaged Equipment .
5 Line Observing Cabinet .
Repeater and Control Unit for

Two-Channel Start-stop Transmitter-

Tool Equipment TE- 123 . .

Vacuum Tube Tester, Hickok (I—l?l).

Telegraph Switchboard SB-6/GG .

Single-sideband Carrier Telegraph .
Telegraph Teminal CF=-6-( ) (Carrier)

Corp) Transmitter-Distributor . . . .
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027,

Paragraph
. 1027

. 1027
. 1317
. 432
. 432
919, 921
919, 921
919, 921
. 1317
. 1317
. 919
. 919
. 917
. 917
. 1317
. 1317
. 1317
. 917
. 429
. 429
917, 1317
. 1311
. 432

. 1027

. 1027
. 1311
. 1317
. 1024
. 1025
. 1007
1028, 1032



