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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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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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CARR. TELEG. T TELEGRAPH TERMINAL
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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,

*Jed
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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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FIGURE 317.

Headset HS-33-( )

FIGURE 318.

Headsgt HS-38
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311. HEAD AND CHEST SETS - DESCRIPTION AND STOCK NUMBERS_

Chest Unit
Shown Receiver . Cord ¥icrophone

Type Stock in Type Headset Type Length Plug Type Res.

No, No, Fig. No. Imp. No, _ Ft. No. No. Ohms Remarks

HS-17-A  4B1277A 319 R-21 256 T-26 10 PL-58 Similar 75 Double receiver headset with Cushions MC-~114 connected to chest unit.
to unit Press to talk switch on chest plate., Used with Telephones such as
of TS-9 EB-8-( ). Replaced by TD-2 and HS-30-( ).

Be-19 4B1279A 320 R-R2 256 T-26 6 FPL-58 Similer 75 Single receiver headset connected to Chest Unit. Switchboard oper-
to unt ators telephone, also used with Telephone EE-8-( )., Replaced by
of TS-9 TD-1 and H8=30-( ).

HS-25-( ) 4Bl285() - Sound 700 6 PL-58 Sound 700 Single "sound powered" type receiver headset connected in parallel

Powered to Powered to with sound powered microphone mounted on chest plate,
1200 12008
HSR7-( ) 4B128?( ) - R-21 256 T-46 6 PL-58 T-30-( ) 120 Double receiver heedset with Cushions MC-114 connected to Chest Unit

FIGURE 319.

equipped with cord to accommodate PLug PL-291 of Microphone T-30-( )
furnished separately., Replaced by Chest Set TD-3 with Headset HS-30-( ).

aMagnetic microphone bas inductance as well as resistance.

Head and Chest Set HS-17-A

FIGURE 320. Head and Chest Set HS-19

“I8d
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Par. 312

312. CHEST SETS - DESCRIPTION AND STOCK NUMBERS.

Chest Unit
Shown Cord Microphone

Type Stock in Type Length Plug Type Res.

No. No. Fige No. Fte Noo No. Ohms Remarks

TD=1 4B417 321 T=26 6 PL-58 Similar 75 Used with double receiver Headset HS=30={ )
to unit with ear Inserts M-300. Press-to-talk switch
of TsS=9 on chest plate. Headset HS-30-{ ) ordered

separately, TD-1 plus HS-30-( ) replaces
HS=-19-A., Replaced by TD=l=A,
TD=-1=A =~ - T-26.A 6 PL=58 Similar 75 Similar to TD-1 except microphone is connected
' to unit to switch block by a cord and plug to permit
of TS=9 substitution of Microphone T-45. Replaces
TD=-1.

TD=2 4B417=2 = T-26 10 PL-68 Similar 75 Similar to TD-1 except equipped with longer
to unit corde TD-2 plus Headset HS=30-( ) which is
of TS-9 ordered separately replaces HS~17-A. Replaced

by TD-2-A.

TD=-2=-A - - T-26-A4 10 PL-58 Similar 75 Similar to TD-1=-4 except longer cord. Replaces
to unit TD=2,
of TS=9

TD-3 4B417-3 322 T-46 10 PL-88 T-45 60 For use with gas maske Lip Microphone T=45 or

throat Microphone T-30-( ) and Headset
HS=30-( ) ordered separately. Press-to-talk
switch on chest plates TD=3 plus HS=30-( )
replaces HS~27=( ).

D=4 - 323 T=51 -~ PL-68-A T=-45 60 Chest Unit equipped with press-to-talk switch

PL=-55-A and jacks for microphone and headset. Line
cord terminates in separate plugs for micro-
phone and receiver. Headset and microphone
ordered separately.

™5 - - T=52 - PL-68-A T=-45 60 Similar to set TD-4 except equipped with

PL=-55-A transformer to raise impedance of headset con-
nection to 8000 ohms. Used with vehicular and
aircraft radlo. Headset and microphone ordered
separately.

TC HEADSET
PRESS TO
TALK
LOCK-SWITCH
MICROPHONE CHEST UNIT
LIP MICROPHONE
il CHEST PRESS

LOCK=-SWITCH

HEADSET I_E

FIGURE 321.

Chest Set TD-1

UNIT

Lie

MICROPHONE

HREADSET

FIGURE 322.

TC TALK
LOCK~
SWITCH

Chest Set TD-3

[E
FIGURE 323.

Chest Set TD-4

45



Par. 313

313. HANDSETS - DESCRIPTION AND STOCK NUMBERS.

Press- Cord
to-talk

Swit ch

Shown
in

Fig

Stock
No.

Type®

No. Fto ductor

Length No. Con-

Plug

Type
No,

Reamarks

TS-9-( ) 4B1109( ) 301 Yes 9 3

TS-10-( ) 4B1110( ) 309 No 6 2

TS-11-( )} 2B611( ) - Yes 6

TS-12-( ) 4B1112( ) - Yes 9

TS-13-( ) 2B613( ) - Yes 5

TS-14-( ) 2B614( ) - No

TS-15-( )} 4B1115( ) - Yes

Type L -
Navy Code

Yes 4-1/2 2

Spade
Term.

Clips
TL-37

PL-106

Spade
Term.

PL-55
PL-68

PL-204

PL-55
& PL-68

Handset for telephone use,
molded handle in which are
mounted switch, receiver unit,
and transmitter unit. Inter-
changeable as assembly. Parts
not all interchangeable with
various makes, Part of Tele-
phone EE-8-( ).

Two sound powered units con-
nected in parallel mounted in
handle. Impedance of set 350
to 600 oms., Part of Tele-
phone TP-3 and Reel Equipment
CE-11.

Handset for radio use, molded
hendle in which are mounted
press-to-talk switch, trans-
mitter and receiver units.
Interchangeable as assembly,
parts not interchangeable with
various mekes., Cord equipped
with built in RF coil. Part
of Radio Sets SCR-195 and
SCR-543,

Similar to TS-9-( ) equipped

with hanger to engage switch-
hook. Used with but not

part of Telephone Box EE-91,

Similer to but not inter-
changeable with Handset
TS-11-( ), has 750 ohm 1/2 W
resistor assembled in handle,
Part of Radio Sets SCR-509,
SCR-510, SCR-609( ) and
SCR=-610( ).

Similar to TS-9-( ) except
without switch and cord to
have receiver and transmitter
circuits independent. Part
of Radio Set SCR-561.

Similar to but not inter-
changeable with TS-13-( },
uses different switch and
resistor is omitted. Part of
Radio Set SCR-300.

Similar to TS-10-( ) except
impedance 350 ohms and
switch in handle connects
both units to line cord.

8For electrical characteristics of microphone and receiver units of these

handsets see paragraphs 304 and 307.
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Section IV
Telephones

314. GENERAL.

a. This section gives information con-
cerning the various types of telephones
namely, local battery, common battery,
and sound powered.

b. The impedance characteristics of
the sets have also been included as an
aid in determining the transmission
losses which are incurred when the tele-
phones are bridged on working lines.

c. The transmission characteristics of
Telephone EE-8-( ) also apply to the

315.

Par, 314-315

operators telephone in many tactical
switchboards as essentially the same
telephone circuit is employed.

d. Where conditions make it desirable
to use sound powered telephones because
of failure of batteries either Telephone
TP-3 may be used or Handset TS-10-(
may be connected to terminals R and L1
of Telephone EE-8-( ). Under emergency
conditions of dry battery failure Tele-
phone TP-3 or Handset TS-10-( ) may be
used by magneto switchboard operators.
On Switchboards BD-71 and BD-72 Hand-
set TS-10-( ) should be connected to
the A and B multiple binding posts in
the rear of the board.

TELEPHONES -~ DESCRIPTION AND STOCK NUMBERS.

Shown Efficiency

in  VS-EE-8-{ )

Figs Trans. Rec.

Stock at

No.

Type
No.

Impedance

1000 cps€ Number

Ref.
Manual
Remarks

324 0 0 900

650

62°
35°

EE-8-( ) 4B5008( }

EE-91 4B8191 325 o] 0 -

EE-92 - - 0 0 -

EE-93 - - 0 0 -

+10 600 /10°

326 0 0

550 /30°

4B5500-6

aImpedance into line terminals of telephone.

Field telephone; weighs 9.5 1lbs; local
battery; leather or canvas carrying
case, ringer; hand generator, ringing
range 3000-obm line with leakage re-
sistance of 1000 obms, 2000 obms on
lines equipped with two repeating
Coils C-161; holding bridge provides
signaling to common battery switch-
boards; antisidetone circuit; Handset
TS=9-( ); transmitter current supplied
by two Batteries BA-30 (not included)
on connections to either magneto or
common battery boards.

T 11-457
™ 11-333

Wall mounted telephone box; common bat-
tery; ringer; hand generator for sig-
naling magneto lines; antisidetone cir-
cuit; Handset TS-12=( ) used with but
not part of EE-91; transmitter current
obtained from central office battery.

Telephone Box EE-91 mounted in wooden
box for outdoor use. Box ordered
separately.

Telephone Box EE=-91 mounted in metal
case for outdoor use. Box ordered
separately.

TM 11-2043 Field telephone; weighs 8 lbs; leather
or canvas carrying case; sound powered
handset TS-10-( ); ringer; generator
for signaling magneto switchboards,
Used where conditions meke batteryless

operation necessary.

Combined hand telephone set; weighs 6
1bs; common battery; ringer; dial
(optional); antisidetone circuit.
T™ 11-486 for transmission loss on
lines of appreciable resistance.

T™ 11-458
See

Includes amplifiers in transmitting and
receiving paths. See paragraph 906.

Where two values

are given the first represents the condition where the presse
to-talk switch is not operated, that is, the microphone cir-

cuit is open.
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Par. 315

BATTERY COMPAR TMENT

INTERIOR

FIGURE 324. Telephone EE-8-( )

SWITCHHOOK -+

OUTLET ==
FOR HAND
SET CORD

FIGURE 326. Telephone TP-6

FIGURE 325. Telephone Box EE-91



Section V
Loudspeakers

316. GENERAL.

a. The loudspeakers listed in paragraph
317 may be found useful in one way local
communication circuits to individuals or
to small groups of people.

Par., 316-317

b. When operated from microphones or
telephones all of these loudspeakers will
require speech amplifiers for satisfac-
tory operation., Any amplifier with a
reasonably good response frequency char-
acteristic and capable of delivering 10
to 15 db above 1 milliwatt should be sat-
isfactory.

317 . LOUDSPEAKERS - DESCRIPTION AND STOCK NUMBERS.

Shown Input
in Impedance
Fig. Ohms

Stock
No.

Type
No.

Description

LS-1 6C35 -

unit.

276302 - 6

4" electro-dynamic permanent magnet type speaker
Part of Radio Receiver BC=603.

6" electro-dynamic permanent magnet type speaker
unit in walnut cabinet.

Weighs 4.5 1lbs. Part of

Radio Equipment RC-13.

276303.1 327 8000

6" electro-dynamic permanent magnet type speaker

unit inclosed in a steel box, over-all dimensions

8-1/4" x 8-1/4" x 5-1/4",
impedance matching transformer,

weighs 9 1lbs, with an
Uses but does not

include 4-foot Cord CD-267 with Radio Receiver
BC=-312 or 2-foot Cord CD-371 with Radio Receiver

BC-189,
6C46C -

Part of Radio Sets SCR-299-A and SCR-299-B.

4" electro-dynamic, permanent magnet type speaker
unit mounted with baffle and horn.

Part of Public

Address System PA-4,

Ls-7 2Z6310-7 328 4000

4" electro-dynamic,

permanent magnet type speaker

unit with input transformer mounted in rectangular

steel case,

3-foot cord with Plug PL-55. Used

with but not part of Radio Set SCR-284-( ).

6C49 - 250 Similar

former.

6051 - 250

Similar
former.

FIGURE 327. Loudspeaker LS-3

to LS-3 except lower impedance input trens-

to 1S-7 except lower impedance input trans-

FIGURE 328.

Loudspeaker LS-7
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Par. 401-405

CHAPTER 4
TELEPHONE CENTRALS

Section 1
General Description

401. GENERAL. This chapter includes
pertinent data on telephome switch-
boards and the associated equipment that
makes up telephone centra s; test cabi-
nets and testboards for telephone central
applications; and fixed plant monitoring
observing and recording facilities.

402. TELEPHDNE SWITCHBOARD FUNDAMENTAL

a. Tﬁe telephone switchboards listed
are divided into two types, which are
tactical and fixed plant switchboards.
Both types include single position and
multiple switchboards. Certain ones
are rfor magneto lines only, others
are for common battery lines only and
some afe for common batter{ lines
primerily but can serve a limited num-
ber of magneto lines. No strictly
long distance switchboards are included.
Floor plan drawings are included for
some switchboards.

403. SWITCHBOARD WORKING LIMITS.

. The switchboard working 1limits
shown are the maximum conductor loop
resistances permissible for signaling
(ringing and supervision) in the sta-
tion lines and trunks connecting the
telephones and the switchboards. They
are approximate in some cases. These
limits are based on American type tele-
phones (such as Telephone TP-6) and
central offices, assuming the resist-
ance of each telephone to be about
100 ohms and the resistance of the
central office battery supply circuits
to be about SO0 ohms with 24 volts and
400 ohms with 48 volts. These limits
may be different for foreign types of
telephones or central offices having

higher resistances in the transmitters
and central office circuits, as dis-
cussed in T™ 11-486 "Electrical Communi-
cation Systems, Engineering."” The trans-
mission losses due to central office
equipment in a connection are listed.
The working limits and transmission
losses are taken from information fur-
nished by the manufacturers. These may
be used in connection with engineering
studies and are for average conditions.
Variations in the electrical character-
istics of different pieces of apparatus
such as occur in commercial production
may occasionally produce losses somewhat
different from those listed.

b. Paragraph 409 shows for various
swltchboard working limits, in ohms, the
corresponding limits in allowable lengths
of various types of wire and cable. Data
are also given which indicate the lengths
of various types of wire and cable which
provide transmission losses of 2, 4, 6
and 15 db. The length of line permis-
sible for telephones connected to a
switchboard is limited by either resist-
ance or transmission loss. The data of
paragraph 409 will indicate, in any in-
dividual case, whether resistance or
transmission is the limiting factor.

404. TESTBOARDS AND TEST CABINETS. Ap-

propriate testing equipment is
required in order to maintain central
office equipment. Available types
with their electrical and physical
characteristics are listed in this
chapter.

405. MONITORING, OBSERVING AND RECORDING

FACILITIES. Information on moni-
toring observing and recording equip-
ments is included. The issue of
recording equipment is restricted and
requests for it should be coordinated
through ASF, 0CSig0, SPSLP, indicating
the use and necessity.
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Par, 406-408

Section II
Tactical Telephone Switchboards
and Central Office Sets

406. ADAPTER PLUG U=-4/GT. This is & newly
developed individual combined plug,
Jack and neon glow lamp, shown in figure
401, for attachment to & magneto tele=-
phone line, It indicates ringing signals
by silent visual signal. It has plugs
and sockets arranged so that two or more
lines can be connected by inserting the,
plugs of one unit into the jacks of
another, ' The functions of a switchboard
BD-9, BD-11l or SB-5( )/PT including con-
ference connections, can be performed
with equipment of very much less weight
by attaching the units to five or six
lines that center at one point and using
a Telephone EE-8-( ) for talking and
ringing other stations., See TB SIG 61.

407. MAGNETO SWITCHBOARDS. The magneto
swltchboards listed in paragraph

410 include nonmultiple monocord type

with a jack, a shutter type signal and

a cord attached to each line circuit; and

cord circuit type magneto switchboards.,

A second switchboard of the same type can

be added to increase the capacity. They

are either provided with carrying cases

or are self-enclosing for quick pecking.

All lines and trunks are provided with

electrical protectors. Switchboards BD-9

and BD-11 are absolete but are included
Some of

because some are still in use,

FIGURE 401.

o2

these switchboards have simplex coils in-
cluded in them for providing simplex tel-
egraph circuits over magneto telephone
station lines, and for phantom circuit
use as described in Basic Field Manual
FM 24=5,

408, COMBINED MAGNETO AND COMMON BATTERY
SWI TCHBOARDS .

a, Combined magneto and common battery
switchboards are components of Telephone
Central Office Sets., The common battery
lines in these have lamps in series with
the line, without line relays. The lamp
jacks are in the multiple associated with
the line multiple Jjacks. Ordinarily only
one line lamp per line is used. Connec-
tions between components of a set are
made with rubber insulated cables which
have plug and Jjack terminals that permit
connecting the units of a set without the
use of soldering irons. The power re-
quired to operate these sets is about
1.75 kva at 115V a-c, 50 or 60 cycles,

b. These Telephone Central Office Sets
can be installed in less than six hours
by a crew of twelve men., The layout of
Telephone Central Office Sets TC-1l and
TC-10 should be as shown in figures 410
and 412 respectively; otherwise the cable
racks will not fit and temporary racks
will be required.

c. Switchboards BD=-80~A, BD=8S9, BD-110
and some BD=~120 have non-lockedin ring
off and rering lamp signal supervision
for magneto lines and two-~way ringdown
trunks which frequently results in short
rering signals being overlooked.

Adapter Plug U-4/GT



409. LENGTHS OF STATION LINE WIRE AND CABLE FOR VARIOQUS SWITCHBOARD TRANSMISSION

Par.

—— ARD WORRING LIMITS.

Thousand Feet

Nonloaded Cables

Paper Insulated

WD-3/TT W=110=-B W-143 CO-355=A 16 gn. 19 gs. 22 ga.

34,1} 13,2 l 30,0 13.8

6¢3 3.1 1,5
10.0 4,6 2,3
13,3 6el 3.1
16.7 77 3.8
20,4 9.2 4,6
2343 10,7 | 543
26,7 12,3 | 6.2

334 | 15,3 7.7
3647 | 1649 865
40,1 | 18,4 9.2
43,4 | 19,9 10,0

46,7 21,5|10.8

50,1 | 23,0 | 11,6
53,4 | 24,5 12,4
60,1 | 27,6 13,9
6607 | 30,7 15,5
73.4 33,7 | 17.0

80,1 36,8 18,5(limit

86,7 39,8 20,1

93,5 42,8 21,7
100,0 45,9 23,6
106.6 49.1 24,7
113,4 52,2 2643
55.2 27.8
58.2 29,4
61le3 309
67,6 34,0
371
40,2

Nonloaded Cables

2db

6,9 (limit

44ap
1imit

6db

43,3 |15db

limit

Paper Insulated

42, 86, 171,
8e0 1642 32,3

Nonloaded Wires (wet,) Pield
Switchboard 083 109 080 104 {Wet. )
Warking Limits Galv. GCalv, 40% 40% W=130=A CC-345
Ohms St*l, St'l. €S CS_
50 2,0 3,5 602 10,0 0.4 1le4 7.4 2,9
75 3,2 542 9.7 15,6 0.7 2,1 11,3 4.4
100 4,1 7.0 12,3 20,8 0.9 2.8 15,3 59
125 © Bl 1045 15,4 2640 1.1 3,5 18,9 7.3
150 6ol 10,5 18,5 31,2 1,3 4,2 [ 22,7 | 8.8
175 7.1 12,3 21,6 36,4 1.6 5.0 | 26.5 | 10,3
200 8.1 14, 24,7 41,6 | 1.8 5.7 | [30.3] ] 11.8
225 9,1 15,8 27,7 46.8 | 2,0 604
250 10,2 17.6 30,9 52,0 [ 2.2 7.1 | {37.9] 14,7
275 11,2 19,4 34,0 54,2 2.4 7.8 | |41.7| 16,2
300 12,2 21,1 37.2 | 62,5 2,7 8.5 |45.5| 17,6
325 13,2 22,9 40,2 | 67,7 2,9 9,2 |49.,3| 19.1
350 14,2 24,6 43,2 (72,8 3,1 9.9 [53,1 20.6 |
375 15.3 26,4 | 46.4 78,1 3.3 10,6 |[56.9 22,1
400 16,3 28,2 | 49,4 83,2 | 3.6 11,3 [60.,7 23,5
450 18,3 31,7 | 55.6 93.6 | 4,0 | 12,8 68.2 26.5
500 20,3 35,2 | 61,7 104,1 4,5 | 14,2 29,4
550 22,4 | 38,7 67,8 114,4 | 4.9 15,6 32,4
600 24,4 | 42,2 74,1]125.8 5.3 17,0 35,3
650 26,4 | 45,8 80.2{135,3 5,8  18.4 38,3
700 2db\] 27,4 | 49,3 86.4[145,7 6e2 19,9 14,2
750 limiEJ 30,5 52.8| 92.6156,2 |[6.7 21,3 44,1
800 32,5 5643 | 98,7 16644 | 7.1 22,7 47,1
850 34,5 59,8 | 104,9 176,9 7.6 24,1
900 36,6 63.3 | 111,1{187,5 8,0 25,5
950 38,6 6648 | 117,3[197,5 8.5  26.9
1000 40,6 | 70.4 123,5/208,0 8.9 27,4
1100 44,7 | 7.5 |135,9 239,0 9.8
1200 48,8 | 84,5 148,4 249,5 10,7
1300 52,8 | 91,5|160.6 270.6 11,6
1400 4db | 56.8 | 98.6 | 173.0 291.4
1500 limit|{ 60,9 [105,0 185.4 312.5
2000 81,3 [141.0 247,0 416,5
2500 6db )| 102,0 [176,0 309,0 '
3000 limit] 122,0 211.0 371,0
15db
lxmlg Nonloaded Wires (wet.) Field
083 109 080 104 (Wet)
Data Used in Galv. Galv. 40%  40% W-130-A CC-345
Above Table St'l. St'l. CS _CS WD-3/TT W-110-B W-143 CC-355-A 16 ga, 1 gam. 22 ga.
Ohms/mile 130, 75, 43,8 25, 590. 186. 35, 90,
ohms/M £t 24,6 14,2 8.1 4,7 111,0 35,0 6.6 17,0
db/mile (wet) 0,37 0,31 0.25 0.8 6,50 2,80 1,20 1,70
ab/M £t (wet) .07 .06 .05 .03 1,23 0,53 0.32 0,32

db/mile
db/M ft

0.73 1.08 1.79
0,14 0.19 0.34
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410, TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SEIS - EQUIPMENT DATA.

Switchboards

Central Office Sets

Single Position

Single Position Multiple Position

TC-2 TC-4 TC-12 TC-1 TC-5 TC-10 TC-20f
Switchboard Type Number BD-9 BD-11 BD-14 BD-71 BD=72 SB=-5( )/PT BD-89 BD-96 BD=-91 BD-80 BD-110 BD~120
Technical Manual T™M 11-331 TM 11-330 TM 11-330 TM 11-2016 TM 11-340 TM 11-332 TM 11-336 TM 11=-335 ™ 11-338
Shown in Fig. No. 402 403 404 405 406 407 408 409 410 411 - 412 413
Classification Obsolete Obsolete L't'd.St'd. Standard Standard Standard Standard Standard Standard [Ltt%d.St'd, L't'd.St'd. Subst.St'd. Standard
Type Magneto Magneto Magneto Magneto Magneto Magneto Comm.Batt. Magneto Magneto Comm.Batt. Comm.Batt. Comm.Batt. Comm.Batt.
Mag. L. per Pos.? 4 12 0 6 12 6 20 40 20 30 - 30 30
Mag. Mult. per Pos. - - - 60 - 60 60
CB. L. per Pos. 37b - — 60 — 60 : 30
CB. Mult. per Pos. - — — 120 — 120 60
Man. Trks. per Pos.C 2 — — 3 — — —
Dial Trks. per Pos.C 1 — — 3 — — —
Univ. Trks. per Pos.®’ - 4 4 — — 4 8
Cord Ckts. per Pos. Monocord Monocord 8 Monocord Monocord Monocord 13 12 8 15 - 15 15
Dial Cord per Pos. 1 1 1 1 — 1 1
Jdks. in Conf. Ckt. 5 6 4 10 — 10 10
Test Cabinet BE-70-B — - BE=70-F - BE=70 —
Grouping Key Yes Yes Yes Yes — Yes Yes
Oper. Ckts. per Pos. 1 2 1 2 — 2 2
Simplex Coils — 2 4 12 8 4 — — —_ —
Dry Cells Req'd. 2 6 6 - 6 8 — — —_ —
Power Panel BD-98 — — BD-90 BD=80 BD=-90 BD-132
A.C. Power Distr. Cabinet - — — BE=75 BE=75 BE~75 —
D.C. Power & Test Cabinet - - — BE-72 BE=72 BE~72 -
Rectifier RA-36-( ) — —  RA-36-B RA=36 RA-36-B RA=91-( )
Maint. Eqpt. ME~-6 ME-11 ME~30 ME-4 ME~4 ME~63-( )
Tool Eqpt. TE-44-A —_ — TE-44 TE~=44~A TE-44 TE-44
Cells, Storage Batt. 12 — — 24 24 24 24
Battery Voltage 22-30 — — 40-56 40-56 40-56 40-56
Ringing Eq. AC Telering Telering Telering Telering - Telering Telering
Ringing Eq. DC Interrupter Converter® Converter Converter — Converter AutXlect.Co.
Selective Ringing 2 Party - — — —_ —_ 2 Party
MDF Prot. Type Fuses Fuses Fuses Spark Gap SparkGap Spark Gap Heat Coils Fuses Fuses HeatCoils — HeatCoils Heat Coils
MDF Prot. Type Spark Gap Spark Gap Carbons —_ —_ — Carbons Carbons Carbons Carbons — Carbons Carbons
MDF No, Prot. Prs. 4 12 40 6 12 6 80 44 24 100 — 100 75
Prot. Panel Integral Integral Integral Integral Integral Integral BE~79 BD-97 Integral FM-19 — FM-19 FM-64
Carrying Weight,packed 20 1b. 30 1b. 185 1b. 48 1b, 72 1b, 11.5 1b.

8)agneto line circuits can be used to terminate two-way ringdown trunks
in any of the above switchboards.

bIncludes 2 "Through® jack circuits and 3 "Line" jack circuits, additional.

cThe manual, dial and universal trunks are designed for connection to sub-
scriber's line circuits at the distant manual or dial common battery cen-
tral office, and are ringdown incoming and automatic outgoing.

dwyniversal® trunks can be used to connect to either mamual or dial common
battery central offices.

©Converter can be used - not supplied as part of shipment (Converter M-222),

fNot in production.
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FICURE 407. Switchboerd SB-5( )/PT

BD-89 BD-89

FIGURE 408. Two Telephone Central Office Sets TC-2
(Assembled)
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Par. 411

411. TACTICAL, TELEPHONE SWITCHBOARDS AND
CENTRAL OFFICE SETS - DESGRIPTION.
a. Switchboards.

(17 SWITCHBOARD BD-9. Field or camp
monocord switchboard with fibre carrying
case, total weight about 20 pounds,
packed. Telephone EE-8-( ), ordered
separately, is used for operator set,
and for ringing on lines. Trunks to
other switchboards must be of the ring-
down type. Night alarm bells WE 7BW or
Buzzer 4Cl707B operating on two Batteries
BA-23, mounted externally and ordered
separately. Two Switchboards BD-9 can
be used together to double capacity.

Line drop acts as ring-off or rering drop.

Obsolete - no longer procured. Replaced
by SB-5( )/PT.
(2) SWITCHBOARD BD-11. Same as

Switchboard BD-9 in general design and
features except more lines provided.
Total weight about 30 pounds packed. Ob-
solete - no longer procured, replaced by
Switchboard BD-72. Two Switchboards
BD-11 can be used together to double
capacity.

(3) SWITCHBOARD BD-14. Field or camp
magneto switchboard, portable, self en-
closing trunk style, not requiring pack-
ing case. Total weight about 185 pounds,
packed. Telescopic legs. Can be used
for temporary or semi-permanent installa-
tion. Cord circuits are ring-thru type
with one ring-off or rering drop; rings
on both cords. Trunks to other switch-
boards must be of the ringdown type.
Includes hand generator for ringing, also
operator's head receiver and bracket
mounted microphone. Night alarm uses two
Batteries BA-23 ordered separately.
I't'd.st'd. - no longer procured, replaced
by Telephone Central Office Set TC-4.

(4) SWITCHBOARD BD-71. Field or camp
monocord switchboard, cabinet style,
self-enclosing, with handles and carry-
ing strap; not requiring packing case.
Telescopic legs. Total weight about 48
pounds, packed. Equipment is accessible
from front, top and rear of cabinet.
Line drop acts as ring-off or rering
drop. A lemp on each side of switch-
board furnishes illumination for night
operation. Lower half of front acts as
writing shelf and has a sheet of white
pyrolin erasable writing surface for
diagrams or other data. Trunks to other
switchboards must be of the ringdown
type. Simplex coils provided on two
line units for telegraph or phantom use.
Two Switchboards BD-71 can be used to-
gether to double capacity. Spark gaps
provided on lines. Includes hand gener-
ator for ringing, also operator's head
and chest set. Six Batteries BA-30
required (3 talking and 3 night alarm),
ordered separately.

(5) SWITCHBOARD BD-72. Same as Switch-
board BD-71 in general design and fea-
tures except more lines are provided
and simplex coils are provided in four
line units for telegraph or phantom use.
Total weight about 72 pounds, packed.
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Two Switchboards BD-72 can be used to-
gether to double capacity.

(6) SWITCHBOARD SB-5( )/PT. Field or
camp monocord switchboard with case and
moisture proof Bag BG-169. Weight about
11.5 pounds, packed. Telephone EB-8-( )
ordered separately, is used for opera-
tor's set and for ringing on lines.
Trunks to other switchboards must be of
the ringdown type. Two Switchboards
SB-5( )/PT can be used together to
double capacity. Line drop acts as ring-
off or rering drop. Replaces BD-9.

b. Central Office Sets.

(17 CENTRAL OFFICE SET TC-2. ATmy
Corps, or other headquarters complete
transportable single position magneto
and common battery central office set
shipped in trunk type carrying cases.
Main component is Switchboard BD-89
which is a two-panel nonmultiple posi-
tion. Total weight is about 2900 pounds,
packed and the largest unit is 22-1/2"

X 35-1/2" x 47-1/4" and weighs about 400
pounds, packed. A grouping key is pro-
vided so that two switchboards can be
operated side by side by one attendant.
Lamps are used as trunk signals and also
in series with the line and without line
relays on common battery lines. Drops
are used on magneto lines. Cord circuits
are "Universal" (i.e. can connect mag-
neto lines to common battery lines),
bridged impedance, series condenser type
with separate supervisory lamps for front
and back cords and a third lamp for mag-
neto line and ringdown trunk supervision
which does not lock in; rings on front
cord only. Uses magneto lines as two-way
ringdown trunks. Trunks to manual and
diael common battery offices are two-way,
designed to terminate on subscriber's
line circuits at the distant office and
are ringdown incoming and automatic out-
going. With diael offices that reverse
the line when the called party answers,
these trunks will extinguish the cord
lamp at that time and relight it when they
hang up. With some manual central of-
fices the marginal difference between the
line relay current and the cord circuit
current will operate the cord supervisory
lamp when operator at distant office
answers or releases. Otherwise the op-
erator must depend for supervision on the
one lamp of the cord that is connected to
the local line. One dial cord. Five jack
conference circuit. Two "thru" circuits
consisting of two jacks each, for loop-
ing & circuit thru this switchboard and
provide for testing it in either direc-
tion. Three "line" circuits consisting
of one jack each which are simply tip,
ring and sleeve carried out to terminals,
for use in any desired purpose. Rubber
covered flexible cables connect component
parts. Includes Main distributing freame
Cabinet BE-79 which has space -for but
does not include simplex coils; Batteries
BB-46 for 24V; Power unit PE-75-( );
power Panel BD-98; a-c power distribution
Cabinet BE-75; Rectifier RA-36; 1 chair;



2 operator's head and chest sets; con-
necting cables; Maintenance Equipment
ME-6 (Misc. items but no spare parts);
wire chief's test set, Cabinet BE-70-B;
and Tool Equipment TE-44.

(2) CENTRAL OFFICE SET TC-4. Division
or other headquarters non-multiple mag-
neto central office of which Switchboard
BD-96 is the main component and which is
a portable singie position housed in a
steel cabinet which acts as its base when
in use and as a shipping case for trans-
portation. Weight about 590 pounds,
packed, of which largest package is 15" x
22" x 27" weighing 228 pounds. Cord cir-
cuits are ring-thru type with one ringoff
or rering drop; rings on both cords.

Hand generator in switchboard for emer-
gency ringing current. One dial cord.
Six jack conference circuit. Simplex
coils for any eight lines for telegraph
or phantom use. Includes Panel BD-97
which is a main distributing frame unit,
equipped with high potential and sneak
current arresters wired to binding posts
for incoming lines; six Batteries BA-30;
operator's head and chest set; rubber
covered flexible cables to connect com-
ponent parts; Maintenance Equipment ME-11
which includes tools, a few miscellaneous
items and some spare parts. Panel BD-97
includes Telering to furnish ringing cur-
rent if 115V a-c¢, 50 or 60 cycle power

is available. Converter M-222 operating
on two Batteries BA-23 can be used if

a-c 1s not available but must be ordered
separately. Grouping key permits two

ad jacent switchboards to be operated by
one attendant. Four drop signal trunks
provide connection to manual or dial con-
mon battery control offices. Magneto
lines can be used for terminating two-way
ringdown trunks. Cover of switchboard
serves as operator's chair.

(3) CENTRAL OFFICE SET TC-12. Army
Alr Force squadron or other headquarters
nonmutltiple magneto central office, of
which Switchboard BD-91 is the main
component and which is a portable single
position housed in a steel cabinet which
acts as its base when in use and as a
shipping case for transportation. Weight
about 325 pounds packed, of which the
largest package is 17" x 18" x 25"
weighing about 225 pounds. Cord cir-
cuits are ring-thru type with one ring-
off or rering drop. Hand generator in
switchboard for emergency ringing cur-
rent. One dial cord. Four jack con-
ference circuit. Simplex coils on four
lines for telegraph or phantom use. In-
cludes operator's head and chest set,
Maintenance Equipment ME-30 which in-
cludes tools, a few miscellaneous items
but no spare parts; and Telering to fur-
nish ringing current if 115V a-c 50 or
60 cycle power is availdble. Grouping
key permits two adjacent switchboards to
be operated by one attendant. Line ruses
and gap arresters are mounted in rear of
switchboard and binding posts on this
equipment serves as main distributing

Par. 411

frame. Drop signal trunks provide connec-
tion to wmanual or dial common battery
central offices designed to terminate
there on subscriber's line circuits.
Magneto lines can be used for terminating
two-way ringdown trunks. Cover of switch-
board serves as operator's chair.

(4) CENTRAL OFFICE SET TC-l. Army or
other headquarters complete transportable
multiple type magneto and common battery
central otfice set shipped in carrying
cases enclosing the majority of its com-
ponents, of which three Switchboards
BD-80-A are the main components. Total
weight about 10,600 pounds, packed for
export. Largest package is 86-3/4" x
33-1/4" x 43-3/8" and weighs about 900
pounds, packed for export. Two panel
positions;can be used in groups of 1 to
6 in one lineup. Multiple jacks are
series cut-off type which obviates cut
off relays on common battery line cir-
cuits. Lemps are used as trunk signals
and in series with the line and without
the use of "line"™ relays on common bat-
tery lines. Drops are used on the mag-
neto lines. Magneto lines may be used
for terminating two-way ringdown trunks.
Cord circuits are "Universal" (i.e. can
connect magneto lines to common battery
lines), bridged impedance, series con-
denser type with separate lamps on front
and back cords for supervision on common
battery lines and a third lamp for mag-
neto line and ringdown trunk supervision
which does not lock in; rings on front
cord only. Trunks to manual and dial
common battery central offices are two-
way, designed to terminate on subscriber's
line circuits at the distant office and
are ringdown incoming and automatic out-
going. With dial offices that reverse
the line when the called party answers,
these trunks will -extinguish the cord
lamp at that time and relight it when
they hang up. With some manual central
offices the marginal difference between
the line relay current and the cord cir-
cuit current will operate the cord super-
visory lamp when operator at distant of-
fice answers or releases. Otherwise the
operator must depend for supervision on
the one lamp of the cord that is connectel
to the local line. Hand generator on
each position for emergency ringing power.
Special jacks are provided on each posi-
tion which permit a second operator using
a Telephone EE-8-( ) to assist in handlirg
traffic on a position. A grouping key on
each position transrers the cord circuits
to an adjacent position operator's cir-
cuit., One dial cord and one 10 jack con-
ference circuit per position. Rubber
covered flexible cables connect component
parts. These switchboards may be oper-
ated in multiple with Switchboards BD-110
but the trunks are different and cannot
be bridged, and the Switchboards BD-110
must be on a raised platform 10 in. high
to bring key shelves to seme level as
Switchboard BD-80-A. Includes one cross-
connecting Frame FM-19 for each switchboard
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position installed, (each of which ter-
minates 100 lines with a carbon block
arrester and a heat coil for each line
wire and binding posts for terminating
field lines; the line binding posts are
connected to another set of binding posts
to which cross connections can be at-
tached to run to a third set of binding
posts where the connecting cables to the
switchboard position attach); Four
batteries BB-46 for 48V; Power Unit
PE-75-( ); power Panel BD-90; Rectifier
RA-36; test and power distribution
Cabinet BE-72; 3 operator®s chairs; 6
operator's head and chest sets; connect-
ing cords (cables); cable racks; Main-
tenance Equipment ME-4 (misc. items but
no spare parts); wire chief's test set,
Cabinet BE-70-( ); and Tool Equipment
TE-44-( ). Rep'l. by TC-20.

(5) CENTRAL OFFICE SET TC-5. Con-
sists of the additional equipment neces-
sary to make two Telephone Central Of-
fice Sets from a single Telephone Central
Office Set TC-1 or TC-10, or three sets
from two. Particularly useful in moving
a central office set from one location to
another, placing one or two positions in
service at the new location while keep~
ing the remainder working at the old lo-
cation. Includes Batteries BB=56;
Rectifier RA-36, power Panel BD-90;
test and power distribution Cabinet
BE-72; and necessary maintenance tools,
cable racks, etc. Replaced by
AN/GTA-1-( ).

(6) CENTRAL OFFICE SET TC-10. Army
or other headquarters complete transport-
able multiple type magneto and common
battery central office set in which the
three Switchboards BD-110 differ from
the Switchboards BD-80-A in being trunk
type with handles and which require no
packing cases. Trunk type carrying cases
are used for the majority of the other
components. Total weight about 10600
pounds, packed for export. The largest
package is 36-3/4m" x 26-1/2" x 72" and
weighs about 900 pounds packed for ex-
port. Two panel positions can be used
in groups of 1 to 6 positions in one
line-up. Multiple jacks are series
cut-off type which obviates cut-off re-
lays on common battery lines. Lamps are
used as trunk signals and in series with
the line and without the use of "line™
relays on common battery lines. Drops
are used on the magneto lines. Cord cir-
cuits are "Universal™ (i.e. can connect
magneto lines to common battery lines),
bridged impedence, series condenser
type with separate lamps on front and
back cords for supervision on common
battery lines and a third lamp for mag-
neto line and ringdown trunk supervision
which does not lock in; gives one lamp
supervision on trunk connections to
manual or dial common battery offices,
rings on front cord only. Uses magneto
lines as two-way ringdown trunks. Trunks
to manual and dial common battery central
offices are two-way, designed to termin-
ate on subscriber's line circuits at the
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distant office and are ringdown incoming
and automatic outgoing. These trunks do
not give supervision on cords connected
to them, therefore the operator must de-
pend for supervision on the lamp of the
cord that is connected to the local line.
Hand generator on each position for
emergency ringing power. Special jacks
are provided on each position which per-
mit a second operator, using a Telephone
EE-8-( ) to assist in handling traffic
on a position. A grouping key on each
position transfers the cord circuits to
an adjacent position operatorts circuit.
One dial cord and one 10 line conference
circuit per position. Rubber covered
flexible cables connect component parts.
These switchboards may be operated in
multiple with Switchboards BD=80-A but
the trunks are different and cannot be
bridged and the Switchboards BD-110 must
be on a raised platform 10 in. high to
bring Key shelves to same level as
Switchboard BD-80-A. Includes one cross
connecting Frame M™M-19 for each switch-
board position installed (each of which
terminates 100 lines with a carbon block
arrester and a heat coil for each line
wire and binding posts for terminating
field lines, with line binding posts con-
nected to another set of binding posts
to which cross connections can be
attached to run to a third set of bind-
ing posts where the connecting cables to
the switchboard position attach); cable
racks; four Batteries BB=46 for 48V;
Power Unit PE-75-( ); power Panel BD-90;
Rectifier RA-36; 3 operator's chairs;
6 operator's head and chest sets; con-
necting cords (cables); wire chief's test
set, Cabinet BE-70-( ); Maintenance
Equipment ME-4 (misc. items but no spare
parts); and Tool Equipment TE-44=( ).
Rep'l. by TC-20.

(?) CENTRAL OFFICE SET TC-20.
or other headquarters complete trans-
portable multiple type magneto and com-
mon battery central office set in which
the three Switchboards BD-120 like
Switehboard BD-110, are trunk type with
handles and which require no packing
cases., Trunk type carrying cases for
the majority of the other components.
Two panel positions to which a fourth
Switchboard BD=-120 can be added in one
line-uf. The three position complete set
is designed so that each component
weighs less than 750 pounds, exslusive of
the power plant. Multiple Jjacks are
series cut-off type which obviates cut-
off relays on common battery lines.
Lamps are used in series with the line
and without the use of "line"™ relays on
common battery lines. Drops are used on
trunks and magneto lines. Magneto lines
can be used in terminating two-way ring-
down trunks. Cord circuits are "Uni-
versal™ (i.e. can comnect magneto linesto
common battery lines). Separate lamps on
front and back cords provide supervision
on common batter¥ lines. Some have a third
lamp for nomlockin ring-off and rering for
magneto line end ri supervision
and others have adrop. Rings m front cor&



only. Trunks to manual and dial common
battery central offices are two-way,
designed to terminate on subsecriber's
line circuits at the distant office and
are ringdown incoming and automatic out-
going, operatingthe cord supervisory
lamp when operator at distant office
answers or releases. Hand generator on
each position ibr emergency ringing power.
A splitting key divides the cord circuits
into two groups and permits two operators
to work one position. A heating unit is
in base of each position. A grouping key
on each position transfers the cord cir-
cuits to an ad jacent position operator's
circuit; one dial cord and one 10 jack
conference circuit per position. Rubber
covered tlexible cebles with spade ter-
minals connect component parts. These
switchboards cannot be used in multiple
with Switchboards BD-80-A of Telephone

Par. 4l11-412

Central Office Set TC-1l or Switchboards
BD-110 of Telephone Central Orfice Set
TC-10. Includes one cross connecting
Frame FPM-64-( ) for each switchboard
position installed (each of which ter-
minates 75 lines with a carbon block ar-
rester and a heat coil for each line wire
and binding posts for terminating field
lines; the line binding posts are con-
nected to another set of binding posts to
which cross connections can be attached
to run to a third set ot binding posts
where the connecting cords to the switch-
board position attaches): Cable racks;
rour Batteries BE-46 for 48V; power
Panel BD-132-( ); power Unit PE-75-( };
Rectifier RA-91-( ); connecting cables,

3 operator's chairs, 6 operator's head
and chest sets; Maintenance Equip-

ment ME-63-( ): and Tool Equipment
TE-44-( ). Replaces TC-1l and TC-10.

412. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS -

WORKING LIMITS S.

To Magneto Tele- To Common
phone EE=8=( ) Battery
(in L.B. position) Telephone Trunks to Trunks To
Max. Cord. Lo TP-6 Dial Office Manual Office
No With Min. Max. Min. Min. Min.
Nomenciature Repeat Repeat Ins. Cond. Ins. Max. Ins. Max. Ins,
Name Type No. Coils Coils® Res. Loop Res. Cond. Loop Res. Cond. Logg Res.
Switchbaards BHD=-9,
BD-11,
BD-14,
BD-71, 3000 2000 1000
BD=-72
sB-5 ( )/PT
Telephonse TC=-2 3000 2000 1000 200 5,000 500 less 15,000 500 less 10,000
Central than limit than limit
Office Sets of distanmt of distamt
officeP officeP
Telephone TC~4, 3000 2000 1000 300 less 300 less
Central TC-12 than limit than limit
Office Sets of distant of distant
of ticeb offi ceP
Telephone TC=-1 3000 2000 1000 500 10,000 Limit of 30,000 Limit of 10,000
Central distant distant
Office Sets officeP officeb
Telephone TC~10 3000 2000 1000 500 10,000 Limit of Limit of
Cenmtral distant distant
Office Sets office officeb
Telep hone TC~20
Central
Office

2 One repeating coil provided at each end of loop for simplex
telegraph or phantom circuit use,

b

The limits referred to are the working limits in terms of maxdmm

conductor loop resistance to common battery telephones, of the dis-
tant office to which the tactical switchboard is to be connected.
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413, TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS -

SSES B A S.
Average Losses Caused by Equipment in Added Losses Due to
a Switchboard Connection Operator Bridge
Added Push Push Moni-
Mag.Line Mag.Line Mag.Line fa= Each CB Line CB Line to Talk to Talk toring
Nomenclature to to to Repeat to to Key Key Key
Name Type No. Mag.Line  CB Line Trunk Coil2 OB Line _Trunk Noxmal Operated Operated

Switchboards BD-9

BD-11,

BD=-14

BD-71, 0.5 0.7 1.5 3.0

BD=72,

SB-6 ( )/PT
Telephone TC-2 0.3 0.3 1.0 0.7 0.3 1.0 1.5 3.0 0.2
Central
Office Set
Telephone TC=-4,
Central TC-12 0.5 0.7 1.5 3.0
Office Sets
Telsphone TC=-1 0.2 0.4 1.1 0.7 0.5 1.2 1.0 2,5 0.2
Central
Office Set
Tel ephone TC-10 0.2 0.4 1.6 0.7 0.5 1.7 1.0 2.5 0.2
Central
Office Set
Telephone TC-20
Central
Office Set

8Repeat coils provided in magmeto loops for simplex telegraph or phantom circuit use.
414, TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS - STOCK NUMBERS

AND LOGISTICAL DATA.
Weight of
Largest Pg. Total Weight Total
Packed In Packed In gcu.ft,
for Carrying for Carrying Packed
Nomeuncl atu re Stock Export Cases Export Cases far Ship
Name Type No. Number 1lbs. 1bs. 1bs. 1bs. Export Tons?

Switchboard BD=9 4C9909 35 20 35 20 2 0.1
Switchboard BD=11 4C9911 56 30 56 0 3 0.1
Swit chboard BD-14 4C9914 185 185 9 0.2
Switchboard BD=-71 4C9971 s 48 84 48 3 0.1
Switchboard BD=72 4C9972 105 72 105 72 4 0.1
Switchboard SB-5 ( )/PT - 11-1/2 - 11-1/2 - -
Telephone TC=2 4C27002 400 3412 2900 146 3.6
Central
Office Set
Telephone TC-4 4C27004 240 00 650 590 2 0.5
Central
Office Set
Telephone TC-12 4C27012 225 380 385 12 0.3
Central
Office Set
Telephone TC-1 4C27001 887 740 10596 7900 543 13.6
Central
Office Set
Telephone TC=5 4C 27005 2531 149 3 7
Central
Office Set
Telephone TC=10 4C27010 887 740 10596 7900 543 13.6
Central
Office Set
Telephone TC-20 4C27020
Central
Office Set

8Based on 40 cu.ft. = 1 ship ton.
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Section III
Fixed Plant Telephone Switchboards

4 50

Ta. ZE sfa Ted in Chapter 2, the

use of commercial switchboards

rather than Army portable switchboards
has proven satisfactory. Headquarters
have remained at one location long enough
and are large enough to Jjustify commerecial
installations. PBX type switchboards can
be used at the smaller outlying head-
quarters and connected to the larger
switchboards which operate as tandem and
long distance switchboards for them.
Trunk circuit usage thereby is more
economical and efficient. The operating
advantages are faster services, less
maintenance and personnel. Tactical
switchboards are thus freed for use where
speed of installation and mobility are
required.

b. Fixed plant telephone switchboards
are commercial types. They are less
capable of rough handling in shipment
than the tactical switchboards. Carrying
cases are not provided. They are fur-
nished through the Army Communications
Service on specific order. Both single
position and multiple switchboards are
included in the 1list that can be fur-
nished. The particular manufacture fur-
nished will depend upon availability.

The single position switchboards listed
include some that will serve magneto
telephone lines only; some that will
serve common battery lines only; some
that will serve both kinds of lines; and
some that have lines that can be readily
converted from magneto to common battery.
The multiple switchboards primarily are
for common battery lines but can provide
for a small number of magneto line ter-
minetions. Equipment for dial servioce
is also listed. Spare parts for one
year*s service are included with each
switehboard.

416. SINGLE POSITION SWITCHBOARDS.

~a. The single position commercisal type
switchboards are suitable for small cen-
tral offices. They should be ordered by
their stock number followed by the phrase
"and associated equipment™ because the
stock number shown in the logistical data
is for the switchboard position only. 1In
general, these switchboards include or
have space on the freme inside them for
all the equipment they require, including
trunks and tie lines. However, batteries
and oharging equipment are located else-
where.

The associated equipment which will
be rurnished with the magneto single po-
sition switohboards consists of the fol-
lowing items: main distributing frame,
wall type, with five terminal strips -

25 pair, and five protector groups - 20
pair, on fanning strips; 35 feet No. 22
gauge, 101 pair lead covered switchboard
cable; and an operator's chair, 17-21
inch: and a wire chief's test cabinet
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when specified. Installation equipment
and to®l equipment will not be furnished
with the magneto switchboards. It is as-
sumed that the installer will have avail-
able the necessary small tools required
for installations of this type. Dry cell
batteries for the operator's telephone,
the night alarm circuit and the wire
chief's test cabinet should be obtained
locally.

¢. The associated equipment which will
be furnished with the common battery
single position switchboards consists
of the following items: power panel in-
cluding 20-cycle ringing motor-generator,
static converter or vibrator; main dis-
tributing frame; 24V. storage battery;
electrolyte; operator's chair, 17 to 21
inches; operator's head and chest sets,
1000 feet No. 20 gauge cross-connecting
wire; 200 feet No. 14 gauge rubber
covered ground wire, two pipe ground
rods; 50 feet No. 22 gauge 101 pair lead
covered switchboard cable; SO feet No. 22
gauge 26 pair lead covered switchboard
cable; and a Cabinet BE-70-( ) (wire
chief's test set) if required. Instal-
lation equipment consisting of nails,
screws, nuts, bolts, wire, cable, tape
twine, etc. will not be furnished except
for isolated installations where in the
judgment of the Army Communications Ser-
vice the installation forces will not
have them. This also applies to tool
equipment for the installation work on
one position switchboards.

417. MULTIPLE SWITCHBOARDS.

a. The commercial type multiple switch-
boards and associated equipment (bat-
teries, frames, power units, test cabinets,
etc.) are of the type which require con-
siderable installation effort for placing
them, and for placing and terminating the
necessary wires and cables. Both manual
and dial equipments are listed. The use
and installation of these switchboards is
engineered by the Army Communications
Service. They are for service in areas
comprising several hundred common bat-
tery or dial telephones and they also
can serve a small number of magneto tele-
phones. The magneto lines have drops in
some switchboards and lamp signals in
others. Common battery lines in the
manual switchboards are the newer types
with line lamps associated with the line
jacks in the multiple and have no
answering jacks. Common battery lines
that do not have line relays to control
the line lamps, have the line lamps in
series with the line. In this case the
current flow through the local telephone
lights the line lamps when the receiver
is taken off the hook and as the lamps
on a line are in parallel, the use of
several lamps reduces the permissible
length of line. Line lamps can be placed

or removed in the several appearances in

the switchboard, as required to proper-
ly distribute the traffic. The switch-
boards have trunk circuit equipment
available to meet most of the conditions
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Par. 417

required in the switching center networks.
These include ringdown and common battery

trunks that terminate on subsecriber's
lines at the distant office. Suggested
floor plans for some of these switching
centers are shown, but these may be
varied to meet the situations encountered
in available space, for operating and
terminal rooms. Detailed installing in-
structions are furnished with each job.
They are listed approximately in the
order of their capacity in number of lines

b. Associated equipment consisting of
main distributing frames, relay racks,
cable racks, and power plant will be
furnished unless otherwise ordered.
the multiple switchboards except the
Automatic Electric Co. No. 119 type re-
quire 115V, single phase, 50-60 cycle
power to operate charging and ringing
equipment. The 119 type requires 220V,
three phase, 50-60 cycle power.

c. The associated equipment that will
be furnished consists of the following
(which is for a typical 200 line, three
position multiple switchboard and is in
addition to the switchboard positions):
rectifier; face equipment consisting of
Jacks; lamps; caps; designation strips;
short multiple cable; cable separators
for the first and second appearance of
200 lines; 500 feet 22 gauge 20 pair
switchboard cable; 500 feet 22 gauge
40 pair switchboard cable; power panel
equipped with pole changer and associ-
ated transformer; trunk relay rack wired
and equipped for 20 common battery or
dial trunks and 20 magneto trunks, 10
information trunks; cord test; fuse
alarm and fuse pilot; line relay rack
wired and equipped for 200 common bat-
tery lines; common equipment consisting

All
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of a cable turning section and two end
sections; 60 feet of cable rack; one lot
of installation equipment (nails, screws
bolts, nuts, clamps, wire, cable, tape,
twine, varnish, solder, beeswax, etc.);
one tool equipment (consisting of brace
and bits, drills, saws, files, punches,
hammers, level, plumb bob, plane, square,
chisel, wrenches, seissors, knife, screw-
drivers, pliers, torch, furnace, solder-
ing coppers, paraffin, pot, dipper,
thermometer, stencil kit, brush,electric
soldering iron, etc.); main distributing
frame, consisting of three verticals with
606 arrestor pairs and terminals for 420
pairs; 6000 feet jumper wire; three pipe
ground rods; storage battery; electro-
lyte; wire chief*s test cabinet; opera=-
tor's chairs, 24-28 inch; spare parts
for one year's operation, together with
drawings and specifications covering the
installation.

d. When ordering additions to existing
multiple switchboards, reference should
be given in the order to the requisition
number of the basic installation.

e. Estimates of time required to
install multiple switchboards are as
follows:

Approximate
Approximate Shortest
No. of Total Hours Installation
Positions of Work Interval - Days

3 500 4
4 750 5
5] 1200 6
10 2500 9
15 4000 11
20 6000 13
25 8000 15
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418, FIXED P

Switchboard Code Number

Shown in PFigure Number
Type of Local Lines Served
Suitable for Use as

No, Magneto Local Lines

No. Common Battery Local
Lines with lamp signals

No. Convertible Lines, CB
to Mage, with lamp signals

Total Capacity, Lines

No. Trunks Common Battery
Manual or Dial, with lamp
signals, terminating on

subscriber's line circnitg

at distant central office

Trunks of other types
available

No. Cord Circuits with
lamp supervisory signals
in both front and back
cords, exsept ae noted

Style Operators Set

Msin Battery Voltage
(11 Cells)

Master Ringing Key for
Party Lines

Dial Arrangement

Weight of Switchboard
Fosition Pounds

T SING

POSITIO LEPHONE SWITCHBOARD - EQUIP DAT
Manufacturer
Western Electric Co,, Inc. Keﬁog Switchboard & Supply Co. Stromberg-Cerlson Co.
506B(PEX) 550SC(PEX) 551B(PEX) 551B(PEX) e 45JR X100(PBX) 150E Universal Magneto Universal 106(PEX)
(Cordless) (Modified) (X=66070) (Modified)
414 415 416 a7 418 419 420 421 - 422 - 423
CB CB CB & Mag. CB CB & Mag. CB & Mag. CB Mag. CB & Mag. Mag, CB & Mag, CB
PEX PEX PEX PEX Small Small PEX Small Small Small Small PEX
Central Central Centrel Central Central Central
Office Office Office Office Office Office
- - 20 drop - - 20 lamp - 100 drop - 100 drop - -
signal® signal@ signal@ signal®
12 with 80 with 20 with 100 with - 40 100 with - - - - 100 with
magnetic line line re= line line 1line
signals relays lays relays relays relays
20 without
line relays
- - - - 100% 40® - - 100% - 100® -
Line re= with line Line re= Line re=
lays on relays lays on lays on
all lines . all lines all lines
12 80 60 100 100 100 100 100 100 100 100 100
5 drop 15 3 15 10 10 10 - 10 - 10 10
signal
TwWo=way TWwo=way Twoeway Two=way - - - - - - - Two=Way
ringdown¢ ringdownd ringdownd ringdownd ringdownd
Two~way Two=way Two=wWay TWwo=way Twosway a
automatic?  automaticd automaticd  automaticd automatic
5 One= 15° 10° 15° 157 157 15° 16°Two- 15F 15° Two- 15f 15°
magnetic thru bate thru bat= thru bat= repeating repeating thru bat- drop repeating magnetic repeating subscriber's
signal tery feed tery feed tery feed coil bat= coil bate tery fesd signal non- coil bat= signal,non= coil bat= bridged
thru batt'y on trunk on trunk on trunk tery feed tery feed on trunk ring thru tery feed ring thru, tery feed impedance
feed on conn. conn, conn. (Universal) (Universal) conn, magneto (Universal) magneto (Universal) series
trk.conn. condenser
Desk stand Head and Head and Head and Head and Head and Head rec. Head rece. Head and Head rec. Head and Head rece
or hand chest set chest set chest set chest set chest set bracket bracket chest set bracket chest sét bracket
set transe trans, trans, trans.
24 24 24 24 24 24 24 - 24 - 24 24
- - - - Yes - - - Yes - Yes -
In operatar's In operatar's In operator's In operatar's Dial In operator's In s Not used Dial cord Not used Dial cord In
Circuit Circuit Circuit Circuit Cord Circuit Circuit Circuit
135 500 500 500 487 550 500 550 550 315 525 500

a
Can use magneto lines as two-way ringdown trunks,
bFor a trunk between two comaon battery switchboards such as those listed here, a common

battery local line can be used at one end and a common battery trunk terminatiocn at
the other, if the trunk loop resistance permits.

cmred for one two-way, ringdown trunk which if used necess itates circuit changes in

switchboard.

da
Not furnished except if ordered as additional equipmert .
inging on both front and back cords.

Ringing on both front end back cords; locked in rering on magneto lines and two-way
ringdown trunks.

*Jued
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FIGURE 414. No. 506B Switchboard
(Western Electric Co.)
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FIGURE 415. No. 550SC Switchboard FIGURE 416. No. 551B (Special Per X-66070) Switchboard

(Modified) (Western Electric Co.)
(Western Electric Co.)
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45JR Switchboard
(Kellogg Switchboard & Supply Co.)

No.

FIGURE 419.

R

Gl Switchboard

(Western Electric Co.)

FIGURE 418.

551B Switchboard

No.
(Modified)
(Western Electric Co.)

FIGURE 417.
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FIGURE 420. K100 Switchboard
(Kellogg Switchboard & Supply Co.)
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FIGURE 421. No. 150E Switchboard
(Kellogg Switchboard & Supply Co.)

*I8d

8T%



g4

51

FIGURE 422.

Magneto Switchboard

(Stromberg Carlson Co.)

FIGURE 423. No. 106 Switchboard
(Stromberg Carlson Co.)
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Par. 419

419. FIXET PLANT SINGIE POSITION TBLE-
FPHORNE_SWI1TCHBOARDS - DESCRIDPTION.

a. witchoard 506B. This 18 a single
position common battery turret of the
cordless type. All connections are set
up by key operation. Five calls simul-
taneously are maximum possible. The cir-
cuits are arranged for common battery
local manual service. The trunks are
for termination on subscriber's lines in
manual or dial common battery central
offices and are ringdown incoming and
automatic outgoing. One two-way ring-
down trunk can be provided. It is not
designed to connect one trunk to another

trunk for thru switching purposes. More
than one line can be connected to a
trunk for a conference connection. When

the PBX is unattended a thru connection
to the central office (manual- or dial)
may be left set up for any of the sta-
tion lines. Magnetic signals are used on
lines and trunks. Four conductor desk-
stand with head or hand receiwer or hand-
set used by operator must be ordered
separately. Talking battery comes from
central office to stations when con-
nected to trunks. This limits the length
of local telephone lines because the
trunk conductor resistance is part of the
station loop on trunk connections. One
signal supervision is given on trunk con-
nections. Local to local calls get bat-
tery through coils in the switchboard.
Either the operator or the local tele-
phone user may dial over the trunk when
connected thereto. No distributing
frames provided. Lines and trunks ter-
minate on secrew terminal connecting
blocks in switchboard. Hand generator
is included for emergency ringing power.
Furnished in light oak or mahogany wal-
nut finishes. All parts are readily ac-
cessible due to hinged cover and remov-
able front.

b. Switchboard 550SC (Modified). The
modification from the standard 550SC
(PBX) switchboard is that line relays
are provided on all lines instead of only
twenty of them. It is a two panel single
position manual common battery switch-
board with single retard coil battery
feed cord circuits which provide talking
battery on local to local connections.
Ringing is provided on both front and
back cords. Lines and trunks have lamp
signals. The dial is connected to the
operator*s circuit which avoids need of
separate dial cord and dial jacks.

Either the operator or the local tele-
phone user may dial over the trunk when
connected thereto. The trunks to manual
and dial common battery central offices
are for termination there on subscriber's
lines. One lamp supervision is given on
connections between a local telephone
line and a trunk, on the lamp associated
with the cord which is connected to the
local line. Talking battery for the
local telephone line when connected to a
trunk is supplied over the trunk from
the distant office. This limits the per-
missible length of local telephone lines
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because the trunk conductor resistance
is part of the station loop on trunk con-
nections. It is not designed to permit
connecting one trunk to another trunk for
switching purposes. The trunks to manual
or dial common battery central offices
are ringdown incoming and automatic out-
going. The framework is designed with a
compact hinged gate upon which the
equipment for the position circuits is
mounted, in the rear of the switchboard.
If two-way ringdown or two-way automatic
trunks are ordered as extra equipment
their apparatus must be mounted ex-
ternally. When the switchboard is un-
attended a thru connection to the central
office may be left up for any of the
station lines. Made in mahogany-walnut
or light oak finish. Two switchboards
can be used side by side if mounted omn a
platform and fitted with six foot cords,
and a grouping key is installed in one
of the switchboards. Includes a hand
generator for emergency ringing supply.
c. Switchboard 551B (X-660704A). This
is the 551 P switchboard, in which
special circuits for magneto lines and
for central office trunks have been pro-
vided. It is a two panel single posi-
tion manual common battery switchboard.
Single retard coil battery feed cord
circuits provide battery on local to
local calls and on magneto office to
local calls. Ringing is provided on
both front and back cords. The common
battery lines have lamp signals. Halfl
have line relays. Magneto lines termi-
nate on a circuit such that the line drop
operates to give locked in ringoff and
rering signals. Ringing on magneto
lines is by key on each line in face of
switchboard. Magneto lines are used as
two-way ringdown trunk terminations. In-
cludes a hand generator ringing supply.
Disl is in operator's circuit. Either
the operator or the local telephone user
may dial over a trunk when connected
thereto. On local to trunk connections
talking battery to the station is sup-
plied locally by the specially arranged
trunk equipment. This increases the
length of local telephone line over what
is pe rmissible if local telephone 1line
talking battery comes from the distant
of'fice over the trunk. It is not de-
signed to connect one trunk to another
trunk for thru switching purposes. The
trunks are for termination on subscribers'
lines in manual or dial common battery
central offices and are ringdown incom-
ing and automatic outgoing. Superwvision
on connections between a local telephone
line and a trunk is limited to one lamp
which is the one controlled by the cord
in the local line. All of the equipment
for the circuits of the swit chboard 1is
contained within the switchboard. If
two-way ringdown or two-way automatic
trunks are ordered as extra equipment
their apparatus must be mounted external-
ly. The finish is mahogany-walnut.
X-66070D is same as X-66070A except it
has platform and long cords for operating



two switchboards side by side; and has S
interposition automatic trumks., Includes
separate protector frames, charging
equipment, battery and 20-cycle ringing
for each switchboard. Connections be-
tween switchboard and distributing frame
made with flexible rubber covered cable.
A heater is provided in rear of the
switchboard, consisting of 60 watt re-

sistances and power supply cables. Car-
rying cases provided. Covered in
™ 11-2002.

d. Switchboard 551B (Modified). This

is the 551B (PBX) switchboard modified
by providing line relays on all lines
instead of only twenty of them. It is

a two panel single position manual com-
mon battery switchboard. The operating
features are the same as stated for the
550SC switchboard in paragraph b. The
difference is in appearance and capacity.
They use the same cords, plugs and
Jjacks. The circuits are similar but the
551B uses relays of different types than
the 550SC in general, which results in
the working limits not being the same in
both. If required, one of each can be
used side by side on a piatform if pro-
vided with six foot cords. A grouping
key to connect the two operators cir-
cuits can be added.

e. Switchboard Gl. This is a two-
panel single position common battery
manual switchboard suitable for use as
a small central office. The frame-
work is made of plywood, reinforced
to withstand rough handling. Its cord
circuits are "Universal" type (i.e.
can connect magneto lines to common
battery lines). The front and back
cord lamps act as locked in ringoff
or rering signals when connected to
magneto lines or two-way ringdown
trunks. The cord circuits provide
talking battery to the local telephone
lines on all calls. Ringing is pro-
vided on both front and back cords,
with a master key for party line ring-
ing. Dial is on separate cord. A
local telephone user cannot dial over
a trunk when connected thereto. A group-
ing key is provided which will permit
two switchboards to be used side by side
if placed on a platform and provided with
six foot cords. The cord circuits are
i3uch that thru switching connections can
be set up between two two-way ringdown
trunks. Trunks are provided for termina-
tion on subscribers lines in manual or
dial common battery central offices and
are ringdown incoming and automatic out-
going. Two lamp supervision is given on:
local to local calls; local to magneto
trunk; and magneto trunk to magneto trunk.
One lamp supervision on local to manual
or dial common battery office trunks. Lo-
cal telephone line circuits are such that
by a simple wiring change any line may be
converted from magneto to common battery
or vice versa. All lines have lamp sig-
nals. Magneto lines can be used for
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two-way ringdown trunk terminations. A
hand generator is provided for emergency
ringing supply.

f. Switchboard 45JR. This is a two
panel single position common battery
manual switchboard suitable as a small
central office. Its cord circuits are
repeating coil battery feed "Universal™
type (i.e. can connect magneto lines to
common battery lines). The cord circuits
provide talking battery to the local
telephone lines on all calls. Ringing
is provided on both front and back cords.
The dial is in the operator's circuit.

A local telephone user cannot dial over
a trunk when connected thereto. Trunks
are provided for termination on subscrib-
ers' lines in manual or dial common bat-
tery central offices and are ringdown
incoming and automatic outgoing. Magneto
lines can be used as two-way ringdown
trunk terminations. Calls can be
switched for thru connections from a
two-way ringdown trunk to another of the
same kind. A hand generator is provided
for emergency ringing supply.

&. Switchboard K100. This is a two
panel single position common battery
PBX type switchboard. Its cord circuits
are brid ged impedance, series condenser
battery feed type which provide talking
battery on local to local calls. Talk-
ing battery comes from the common bat-
tery central office to the local telephane
line when the latter is connected to a
central office trumk. This permits thru
supervis ion to the main exchange and
makes the trunk available at central of-
fice for other calls as soon as the local
telephone line user hangs up. When con-
nected to a dial central office either
the operator or the local telephone user
may dial over the trunk. The trunks are
for termination on subscribers' lines in
manual or dial common battery central
offices and are ringdown incoming and
automatic outgoing. The addition of two
relays and a dial is required with dial
office trunks. It is not designed for
connecting one trunk to another trunk
for thru switching purposes. The station
lines and trunks terminate on a connect-
ing strip in the rear of the switchboard
and both operate lamp signals. A hand
generator is provided for emergency ring-
ing supply.

h. Switchboard 150E. This is a two
panel single position magneto switch-
board. Lines use drop signals. The
cord circuits are non-ring thru repeating
coil type with a ringoff or rering drop
in both front and back cords, with ring-
ing on both front and back cords.
Grounded and metallic lines can be in-
terconnected. Calls can be switched for
thru connections from a two-way ringdown
trunk to another of the same kind. Mag-
neto lines are used as two-way ringdown
trunk terminations. A distributing
frame is not provided as the line equip-
ments terminate in a 12 foot cable. A

hand generator is_provided for emergenc
ringing supply. Power for the operator's
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telephone and night alarm is supplied by
.dry cells.

i. Switchboard - Kellogg "Universal",.
This is a two-panel single position com-
mon battery switchboard suitable as a
small central office. 1In general design
and operating features it is the same as
switchboard Gl described in paragraph e,
except that it has a steel framework.

4. Switchboard - Stromberg-carlson
Megneto. This 1s a three-panel single
position magneto switchboard. Magneto
lines use drop signals. The cord cir-
cuits are non-ring thru repeating coil
type with a ringoff or rering megnetic
signal in both front and back cords.
Calls can be switched for thru connec-
tions from a two-way ringdown trunk to
another of the same kind. Magneto lines
are used as two-way ringdown trunk ter-
minations, A distributing frame and
power equipment are provided unless
otherwise ordered. A hand generator is
included for emergency ringing supply.
Power for the operator's telephone and
night alarm is supplied by dry cells.

k. Switchboard - Stromberg-Carlson
"Universal™, This 1s a two-panel single
position common battery switchboard
suitable as a small central office. 1In
general design and operating features it
is the same as switchboard Gl described
in paragraph e.

l. Switchboard 106. This is a two-
panel single position common battery
PBX type switchboard. It is not designed
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to connect one trunk to another for thru
switching purposes. Lines and trunks
have lamp signals, Cord circuits are
single retard coil battery supply feed
which provide talking battery on local

to local connections. Ringing is provid-
ed on both front and back cords. The
dial is connected to the operator's cir-
cuit which avoids need of separate dial
cord and dial jacks. Either the operator
or the local telephone user may dial over
the trunk when connected thereto. The
trunks to manual or dial common battery
central offices are for termination there
on subscribers line circuits. These are
ringdown incoming and automatic outgoing.
One lamp supervision is given on connec-
tions between a local telephone line and
a trunk, on the lamp associated with the
cord which is connected to the local line.
Talking battery for the local telephone
line when connected to a trunk is sup-
plied over the trunk from the distant of-
fice, This limits the permissible length
of local telephone lines because the
trunk ‘conductor resistance is part of the
station loop on trunk connections, When
the switchboard is unattended a thru con-
nection to the central office may be left
up for any of the station lines. Two
switchboards may be operated side by side
if mounted on a platform and provided
with six-foot cords and a grouping key is
installed in one of them. Includes a
hand generator for emergency ringing
supply.
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420. FIXED PLANT SINGLE POSITION TELEPHONE SWITCHBOARDS - WORKING LIMITS IN OHMS

Nomenclature
Manufacturer Type No.
W.E.Co. 506B

Cordless
PBX
W.E.Co., 550SC
BX
(Modified)
W.E.Co. 551B
(X-66070)
W.E.Co. 551B
PBX
(Modified)
W.E.Co, Gl
Kellogg 45JR
Kellogg K100
PBX
Kellogg 150E
Kellogg Universal
Stromberg-  Magneto
Carlson
Stromberg-  Universal
Carlson
Stromberg- 106
Carlson PBX

aOne repeating coil at each end of loop for simplex telegraph or
phantom circuit use.

Drpe working 1limits for the common battery switchboards listed are
based on the assumption that 24-volt storage batteries are located
at the switchboard.

CInsulation resistance of all lines (without line relays) should
exceed the figure given, for proper oreration of the auxiliary signal.

d‘I‘he maximum trunk conductor loop resistance to most American types
of central offices may be considered approximately equal to the
max imum conductor loop resistance of such offices allowable for
common battery telephones connected to them, minus twice the con-
ductor loop resistance of the longest local to which trunk service
is to be given except for the 506B switchboard where the station
loop plus the trunk loop can equal the distant office limit.

To Magneto
Telephone EE-8-( ) Te Common Battery Trunks to
(In L.B. position) Telephone TP-6 Common Battery
X. Cond. Loo Max. Cond. Loap® Office
No With Egn. Without With ﬁin. Max. Min,
Repeat Repeat Inms. Line Line Ins. Cond. Ins.
Coils Coils® Resis. Relay Relay Resis. Loop Resis.
500 20000 d 20000
20000¢
155 20000 d 20000
17500¢
3000 2000 1000 300 385 7500 Limit of Limit of
(men.) distant distant
30000 office office
(dial)
17500¢
155 20000 d 20000
17500¢
3000 2000 1000 1400 5000 70 less Limit of
than distant
limit of office
distant
office
1500 10000 500 10000 Limit of Limit of
distant distant
office office
50 475 10000 d 10000
750 10000 750 10000
1200 Limit of Limit of
distant distant
office office
125 d
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421, FIXED PLANT, SINGLE POSITION TELEPHONE SWITCHBOARDS - TRANSMISSION LOSSES IN
DB AT 1000 CYCLES

Average Losses Caused by Equipment in a Added Losses
Switchboard Connection Due to
g.Line . Line Mag.Line CB Line Line Qperator Bridze
to to to to to Tie Talk- Monitore
Manufacturer Type No. Meg.line CB Line _Trunk Trunk Trunk _ing ing
Western Elec. 506B PBX 0.2 0.3 3.0
Western Elec. 550SC PBX 0.8 0.5 1.0 1.5
{Modified)
Western Elec. 551B PFBX 0.8 0.8 1.1 0.8 1.1 1.2 1.5
(X~66070)
Western Elec. 551B PBX 0.8 0.8 0.9 0.8 0.5 1.0 1.5
(Modified)
Western Elec. Gl 0.6 0.6 0.7 0.6 0.7 2.0 0.2
Kellogg 455R 0.6 0.7 0.7 2.3 0.2
Kellogg K100 PBX 1.2 1.2 2.3
Kellogg 150E 0.7 2.3
Kellogg Universal 0.7 0.6 0.6 0.7 0.7 2.3 0.2
Stromberg- Magneto 0.7 . 3.5
Carlson
Stromberg- Universal 0.9 0.7 0.7 0.7 3.5
Carlson
Stromberg- 106 PBX 0.8 0.5 3.5
Carlson

422, FIXED PLANT, SINGLE POSITION, TELEPHONE SWITCHBOARDS AND ASSOCIATED EQUIP-
MENT - STOCK NUMBERS AND LOGISTICAL DATA

Weight
Largest Total
Package Weight Total
Packed Packed Cu.Ft.
Nomenclature Stock for Exgort for Export Packed c
Manufacturer Type No, Number@ 1lbs lbs for Export Ship Tons
Western Elec. 506B PBX 4619325
Western Elec. 550SC PBX 4C19080-4 700 3100 117 2.9
(Modirfiead)
Western Elec. 551B PBX 825 1525 89 2.2
(X-66070)
Western Elec. 551B PBX 4C19200 700 3100 117 2.9
(Modified)
Western Elec. Gl 4C12100~7 700 3100 117 2.9
Kellogg 45JR 4C20100 700 3100 117 2.9
Kellogg K100 PBX 4C18100-1 700 3100 117 2.9
Kellogg 150E 4C23100 700 3100 117 2.9
Kellogg Universal 4C20100-1 700 3100 117 2.9
Stromberg- Magneto
Carlson
Stromberg- Universal 4C18100-5
Carlson
Stromberg- 106 PBX 4C18100-2
Carlson

8Stock number is for the switchboard only - does not include

associated equipment. An order for a complete installation

should have the phrase "and associated equipment™ follow the
stock number of the switchboard.

bWeights and cubic contents of switchboards and associated
equipment are estimated.

OBased on 40 cu. ft. = 1 ship ton.
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423. FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS - EQUIPMENT DATA

Switchboard Code

Shown in Figure Number
Floor Plan, Figure Number
Type

Suitable for Use as

Capacity
Common Battery Local
Lines .

Magneto Local Lines

Trunkgb

Panels per FPosition

Panels per Multiple
Appearance, Lines and
trunks

Posi tions per Section
Type of Multiple

Manufacturer
Noxth Kellogg Kellogg Kellogg Kellogg
Electric Switchboard Automatic Western Western Stromberg- Switchboard Switchboard Automatic Stromberge Switchboerd Western
Manufact~ and Supply Electric Electric Electric Carlson and Supply and Supply Electric Carlson and Supply Electric
uring Co. Co. Coe Co,,Inc. Co.,Inc. Coe Co. Coe Co. Coe Coe Co.,Inc,
No. 1000 No. 6-800 No. 119 No. 12 No. 6054  No. 15 No. 1600 No. 12-1600  No. 119 No. 18 No. 2800 No. 11
425 427 429 431 432 433 434 436
424 426 428 430 426 435 437
Dial Manual Dial Manual Manual Manual Manual Manual Dial Manual Manual Manual
Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed Fixed
dial local dial local local local local local dial local local local
office or local office or local center or local or local or local office or local or local or local
and long and long or PBX and long and long and long and long and long and long
distance distance distance distance distance distance distance distance
center center center center center center center center
400 800 1400 1400 1520 1600 1600 1600 2000 2800 2300 3000
200 basic Line and 600 basic Line re- Line re~ Line and 300 (min) Line and 1200 basic Line and Line and Line and
plus one cutoff re- plus one lays avail. lays avail. cutoff re- Line and cutoff plus one cutoff re- cutaff re- cutoff
or two lays on or two but number but number lays on cutoff re- relays or two lays on lays on relays on
100 line all lines. 400 line that can that can all lines lays on on all 400 line all lines all lines all lines
units or 400 Convertible units be used is be used is all lines lines units
basic withait to mag- limited limited
addition neto
See Note a See item See Note a Can be pro- See note a See note a See Note a See Note a See Note a See Note a See Note a See Note a
above vided also
see Note a
Dial eq. 40 common 20 two-way As req'd. As req'd. 80 common 40 cormon 40 common Same as 60 common 80 common 40 common
has 20 com- battery central Space for Space for battery and battery battery 600 basic battery and battery battery
mon battery 40 two-way office 240 {max,) 240 {max.) 80 two-way 40 two-way 40 two-way unit plus 120 two-way 80 two-way 40 two=way
30 two-=way ringdown 60 twowway  two-way manual or ringdown ringdown ringdown 60 addi- ringdown ringdown ringdown
automatic. ringdown ringdown dial to (maximum) and end tional (maximum) 10 infor- Space for
Each atte 30 operator with lamp central 10 infor- 10 infor- out dial mation 360 above
pos. 10 ine from selec- signals. office mation mation to regular 10 inters type trunks
formation tor levels Busy lamps and auto- (maxinmum) (maximum) connector position (maximum)
20 meg. lines 60 out dial can be matic or 20 out
20 man. lines to regular provided two-way dial to
connectors on toll ringdown PEX con~
(Increase lines to other nectors
20 for each PBX type 10 out
200 lines switch- dial to
above 600) boards operators
60 common selectors
battery lines 10 out dial
30 two-way to line
automatic equipment
2 2 3 2 2 2 2 2 3 3 3 3
4 4 regular 3 4 4 4 4 regular 4 regular 3 7 7 6
3 optionalc 3 optional 3 optional
1 1 1 1 1 1 1 1 1 1 1 1
Non-mult, Bridged Bridged Series Series Bridged Bridged Bridged Bridged Bridged Bridged Bridged
cutoff cutoff

Table continued on next page
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FIXED PLANT MULTIPLE TELEPHONE SWITGHBOARDS - EQUIPMENT DATA.(Continued)

North
Electric
Manufact~-
uri Cos

Switchboard Code No. 1000
Cable Turning Section No
Head and Foot Sections No

(End Sections)

No. Lamps per Line (max.) -
Sockets associated with
Line Multiple Jacks®

No. of Cord Circuits 15
per pose.
Type of Cord Circuits
Bridged
impedance,
gseries con~
denser
Cord Cirouit Locked ~in
rering sighals when
connected to magneto
lines or two-way
ringdown trunks
Dial Arrangement Dial in
operator's
circuit
Emergency Hand None
Generator
Ringing on Both Both
Cords or Front
Cords only

Generator Reversing Key No
for Party Lines

Mein Battery Voltage 48
(24 cells)

Type Distrib. Frame Floor
and Relay Racks

Kellogg
Switchboard Automatic Western
and Supply Electric Electric
Co. Co. Cos,Inc.
No. €-800 No. 119 No. 12
Yes No No
No No No
S - 1
15 15 15
Subscriber's Subscriber's Universal
Bridged Bridged Bridged
impedance, impedance, impedance
series con~ series con~ sgeries
denser denser condenser
Non locked~in TLocked-in Non
locked~in
on third
lamp
Dial Cord Dial in Dial Cord
operator's
circuit
None None In each
position
Front Both Both
No No In each
position
24 46=52 48
{11 cells) (23 cells (23 cells)
plus 3
end cells)
Floor Floor Floor

Weatern
RElectric

Co.,Inc.

No. 6054

15

PBX Type,
Bridged
impedence,
series
condenser

Non lockedw-
in

Dial in
operator's
circuit
In each
position

Both

No

48
(23 cells)

Floor or
enclosed

amoway ringdown trunks can be used for magneto line terminations.

bme common battery trunka are for termination on subscriber's
lines at the distant manual or dial common battery office and are

ringdown incoming amd autometic outgoing.

signals for incoming callse

CReduces capacity to 600 lines.

All truuks have lamp

Manufacturer
Kellogg Kellogg Kellogg
Stromberg~ Switchboard Switchboard Automatic Stromberg~ Switchboerd Westera
Carlson and Supply and Supply Electric Carlson and Supply Electric
Co. Co. Co. Coe Co. Co. Coe,Inc,
No. 15 No. 1600 No. 12=1600 No. 119 No. 18 No. 2808 No. 11
Yes Yes Yes No Yes Yes Yes
No Yes No No Yes Yes No
5 5 5 - 5 5 5
15 15 15 15 15 17 17
Subscriber's Subscriber's Subscriber's Subscriber's Subscriber's Subscriber's Subscriber's
Bridged Bridged Bridged Bridged fBridged Bridged Bridged
impedance, impedance, impedange, impedance, impedance, impedance, impedance,
seriea con~ series con- series con- series con- series con- series con- series
denser denger denger denser denser denser condenser
Non locked~ Non locked- Non locked- Tocked-in Non locked- Non locked= Non locked-
in in in in in in
Dial Cord Dial Cord Dial Cord Dial in Dial Cord Dial Cord Dial in
operator's operator’s
circuit cireuit
In In head None None In In head None
Position 1 section Position 1 section
only onlyf only¥ only
Both Front Frent Both Both Front Front
No No No No No No No
22=30 24 24 46=52 28-28 24 24
(12 cells) (11 cells) (11 cells) (23 cells (11 cells) (11 cells) (11 cells)
plus 3 end
cells)
Floor Floor Floor Floor Floor Floor Floor
dReduces capacity to 1268 lines.
®on lines with line relays these control the line lamps. The other

lines have the lemps in serics with the lines,
or removed at the appearances to adjust loads on positions.

Lamps ¢an be placed

THas reversing key to permit ringing bells on lines with ground con-
dition on ring side of line,

‘I8
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FIGURE 427. Ne. 12 Switchboard
(Western Electric Co.)
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approximate. All others are fixed.

For minimum clearances refer to tloor
plan data sheet for particular
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FIGURE 431. No. 15 Switchboard FIGURE 432. No.

1600 sSwitchboard
(Stromberg~Carlson Co.)

(Kellogg Switchboard & Supply Co.)
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FIGURE 435. No. 12-1600 Switchboard
(Kellogg Switchboard & Supply Co.)
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FIGURE 434. No. 18 Switchboard
(Stromberg-Carlson Co. )
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FIGURE 436. No. 1l Switchboard
(Western Electric Co.)

T ’L T
n o IO
1)
N o
s DR T A <
it 1 (8]
£ kg
T “r’ 3
o
ol
)
Led

‘FRONT

P BD

5-1g
o [F6) le— 4-6 ——]

—{2-5ls

— e

|

S 6 7 8 9 to

—{a-a—| \7 SWBD NO. I

FACE OF JACKS

FIGURE 437. No. 1l Switchboard - Floor Plan
(western Electric Co.)

*xed

a8y



424. FIXED PLANT MULTIPLE TELEPHONE
SWITCHBOARDS - DESCRIPTION.

a. Switchboard No. 1000. (North
Electric Menufacturing Co.) This is an
all relay dial switchboard with the
equipment mounted on ? ft. frames. An
attendant's position is provided for each
200 lines installed. A wire chief's test
cabinet is &lso provided. The equipment
of the switchboard consists of a basic
unit of 200 lines to which one or two 100
line additions can be added, which makes
400 lines the maximum line capacity.

The attendant's cabinet has a jack on
each dial line, for establishing connec-
tions. It is not recommended for use
outside of the Zone of the Interior.

b. Switchboard No. 6-800. (Kellogg
Switchboard & Supply Co.) This is a
manual switchboard with subscriber's
common battery cord circuits. These cord
circuits give one lamp supervision on
calls from local lines to two-way ring-
down trunks. Switching of thru calls
from one two-way ringdown trunk to
another is not possible; the trunks do
not give the necessary rering feature.
These switchboards are no longer being
procured.

c. Switchboard No. 119-600 Line.
{Automatic Electric Co.}) This is a
step-by~step dial switchboard with the
equipment mounted on 7 ft., 6 in. frames.
One or two 400 line units can be added
which makes 1400 lines the maximum line
capacity. The attendant's cabinet has a
jack on each dial line for establishing
connections. Each 600 line basic unit
is complete with two 50 amp. diverter-
pole generators and two 30 watt dyna-
motors for 20 cycle ringing; three posi-
tion attendant's cabinet and wire chief's
test desk. It is not recommended for use
outside of the Zone of the Interior.

d. Switchboard No. 1l2. (Western
Electric Co., Inc.) igs is a manual
switchboard with "Universal" cord cir-
cuits. It is designed for growth of
positions from left to right only. The
magneto trunk circuits may be used inter-
changeably for magneto local lines or
two-way ringdown trunks. Fifteen cord
circuits per position is normal but an
additional one on each end may be added
making a total of 17. Two lever type
keys are located in the middle of each
position key shelf. These are for night
alarm release, grouping, monitoring and
master ringing. By means of the master
ringing key, party line service can be
given. Line relays if used mount in the
rear of the switchboard sections in units
of 14 which require form wiring to the
last jack appearance of the lines. The
number that can be installed is limited
to six units (84 relays) per position.
The "Universal" cord circuits provide
nonlocked-in ringoff and rering signals
for magneto lines and two-way ringdown
trunks. This signal is on a third lamp
in each cord circuit which is mounted in
the face of the switchboard in front of

Par. 424

the cord pair to which it is associated.
Switching of thru calls from one two-way
ringdown trunk to another is possible
with the Universal cord circuits.

e. Switchboard No. 605A. (Western
Electric Co., Inc. ) This is a manual
switchboard with PBX type cord circuits.
These are retardation coil and condenser
type which furnish talking battery to
each telephone line separately on local
to local connections or on tie trunk
calls and with which the talking battery
comes from the distant common battery
central office to the local line when
connected to central office trunks.
limits the length of the local lines
which are to be allowed central office
connection because the conductor resist-
ance of the trunk is part of the local
line loop between the telephone and its
battery supply on such trunk connections.
The trunks are for termination on sub-
scribers lines in manual or dial common
battery offices and are ringdown incoming
and automatic outgoing. Switching of
thru calls from one trunk to another is
not possible with these PBX type cord
circuits. Therefore, the service is
limited to local, out and in traffic.
Lines and trunks have lamp signals. Line
relays if used are mounted in the rear
of the sections and are cabled to the snd
section for connection to the last jack
appearance of the lines. Only one jack
panel 1s equipped in the head and foot
sections. The trunk and tie line relays
mount in the sections. The distributing
frames are enclosed in casings at the
head of the switchboard which line up
with the switchboard. Floor type self
supporting distributing frames are avail-
able but if used require a cable turning
section at the head of the switchboard
line up.

f. Switchboard No. 15. (Stromberg-
CaTlson Co.)] This 1S & manual switch-
board with subscribers common battery
cord circuits which give one lamp super-
vision on calls to ringdown trunks.
Switching of thru calls from one two-way
trunk to another is not possible; trunks
do not give the necessary rering feature.

. Switchboard No. 1600. (Kellogg
gwitchboard and Supply Co.) This is a
manual switchboard with subscribers
common battery cord circuits, which give
one lamp supervision on connections to
ringdown trunks. Switching of thru calls
from one two-way trunk to another is not
possible; the trunks do not give the
necessary rering feature.

h. Switchboard 12-1600. (Kellogg
gwitchboard and Supply Co.} The de~
seription of the No. 1600 switchboard in
the preceding paragraph also covers this
switchboard.

1. switchboard No. 119-1200 Line.
(Automatic Electric Co.] This switch-
board is the same as the one described
in paragraph c, except that it is larger
in local line capacity and has additional
types of outdial trunks and has a six

This
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position attendant's cabinet. Each 1200
line basic unit is complete with two 100
ampere diverter-pole generators and two
30 watt dynamotors for 20 cycle ringing,
and wire chief's test cabinet. It is
not recommended for use outside of the
Zone of the Interior.

J. Switchboard No. 18. (Stromberg-
Carlson Co.) This is a manual switch-
board with subscriber's common battery
type cord circuits which give one lamp
supervision on connections to ringdown
trunks. Switching of thru calls from
one two-way ringdown trunk to another
is not possible because the trunks do
not give the necessary rering feature.

k. Switchboard No. 2800. (Kellogg
switchboard and Supply Co.) This is a

90

manual switchboard with subscriber's
common battery cord circuits which

give one lamp supervision on connec-
tions to ringdown trunks. Switching

of thru calls from one ringdown trunk
to another is not possible because the
trunks do not give the necessary rering
feature.

l. Switchboard No. 11. (Western
Electric CO., Inc.) This is a manual
switchboard with subscriber's common
battery type cord circuits which require
two-way ringdown trunk equipment, de-
signed to provide rering signals.
Switching of thru calls from one two-way
ringdown trunk to another is possible
because the trunks give the necessary
rering feature.
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425. FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS - WORKING LIMITS IN OHMS.

To Magneto Telephone EE=-8-( )

(in L.B. position)

To Common Battery Trunks to Common

ex. Cond. Loop

Telephone TP-6 Battery Office

Nomenclature No Repeat Repeat Min, Max. Min, Max, Min.
Manufacturer Type No. Coils  Coils® Ins,Res. Gond.Loop Ims.Res. Cond.Loop Ins.Res,
North Elec, 1000(Dial) 2,500 1,000 1,050 5,000 1,050 5,000
Kellogeg 6-800 750 10,000 750 10,000
Auto. Elec. 119 (Dial) 1,000 15,000 1,000 Dial 15,000

2,000 Man, 48V CO
1,500 Man.24V CO
Western Elec. 12 3,000 2,000 1,000 500b 10,000 500¢
Western Elec. 605A (PBX) a 20,000 e
Stromberg- 15 750 900 on 36V CO
Carlson 325 on 20V CO
Kellogg 1600 750 10,000 750 10,000
Kellogg 12-1600 750 10,000 750 10,000
Stromberg- 18 750 900 on 36V CO
Carlson 325 on 20V CO
Kellogg 2800 750 10,000 750 10,000
Western Elec. 11 835 10,000 800°

aOne repeating coil provided at each end of loop
for simplex telegraph or phantom circuit use.

b,
For lines without line relays and with only
two lamps per line.

c'l'his figure is the minimum and may be exceeded
depending on type of trunk.

d1:.o<:te11 telephone lines that are not to be con-
nected to a distant central office trunk may be
operated with maximum conductor resistances,

as follows:

Lines with line relays 1535 ohms
Lines wi thout line relays, two 2C lamps 400 ohms
" " " " three2C " 215 ohms
" " d " four2C " 125 ohms

Local telephone lines which are to be commected
to central office trunks may be operated on the
above loops unless limited by the distant cen-
tral office permissible maximum conductor loop
resistance. The maximum conductor loop resiste
ance through the No. 605A switchboard cord cir-
cuit to the distant central office should not
exceed the permissible maximum conductor loop
resistance for a Telephone TP-6 connected di-
rectly to that central office.

©The trunk maximum conductor loop resistance
should not exceed the permissible maximum
conductor loop resistance for a Telephone
TP-6 connected directly to that central ofe-
fice, 1less 250 ohms.

426. FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS - TRANSMISSTON LOSSES IN DB AT 1000 CYCLES.

Average Losses Caused by Equipment

in a Switchboard Connection

Added Losses

Mag.Line Mag.Line Mag.Line CB Line CB Line CB Line Due to
Nomenclature to to to to to to Operator Bridge

Manufacturer _Type No. Mag.Line CB Line Trunk CB Line CB Trunk Tie Trunk Talking Monitoring
North Elec. 1000(Dial) 2.9% 1.62 2.3% 0.3 1.0 3.0 2.'7b
Kellogg 6=800 1.2 1.8 2.3 0.2
Auto. Elec. 119(Dial) 0.8 0.8 1.6 0.7 0.8 1.5 0.5
Western Elec. 12 0.2 0.4 1.1 0.5 1.1 2.5 0.2
Western Elec. 605A (PBX) 0.7 0.5 0.9 1.5

Stromberg- 15

Carlson

Kellogg 1600

Kellogg 12-1600 1.2 1.8 2.3 0.2
Stromberg- 18

Carlson

Kellogg 2800 1.2 1.8 2.3 0.2
Western Elec. 11 o4 o7 2.5

8Yith repeat coils in magneto lines, (one coil provided at
each end of loop for simplex telegraph or phantom circuit

use).

b¥ithout monitoring coil.
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427, FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS AND ASSOCIATED EQUIPMENT -
DATA,

Nomenclature

Packed for Export

“No. of

Total Weight

Manufacturer Type No. Packages lbs, Total Cu. Ft. Ship Tons@

North Elec. 1000 (Dial) 22141 for 100L 1235 for 100L 30,9
add add

5651 for 100L 324 for 100L 8.1

Kellogg 6=800 7500 for SPos.d 480 for 3 Pos.d 12,0

Auto.Elec, llQb(Dial) 143 39200 for 600L 2346 for 600L 58.6
add add

35 11956 for 400L 718 for 400L 17.9

Western Elec. 12 7500 for 3 Posd 480 for 3 Pos.d 12,0

Western Elec. 6054 (PBX) 8700 for 4 Pos. 550 for 4 Pos. 13,7

Stromberg 15 7500 for 3 Pos. 480 for 3 Pos. 12.0

Carlson

Kellogg 1600 7500 for 3 Pos. 480 for 3 Pos,d 12.0

Kellogg 12-1600 7500 for 3 Pos. 480 for 3 Pos.d 12,0

Auto.Elec, 119¢ 180 80000 for 1200L 4000 for 1200L 100.0
add add

35 11956 for 4G0L 718 for 400L 17.9

Stromberg 18 7500 for 3 Pos? 480 for 3 Pos.d 17.0

Carlson
Kellogg 2800 7500 for 3 Posd 480 for 3 Pos.d 12,0
Western Elec. 11 7800 for 5 Pos. 430 for 5 Pos. 11.0

8A ship ton equals 40 cu. ft.

bSignal Corps Contract W-287-SC-4894, DP-42-T-548 and
Automatic Electric Company Sales Orders 7307-A to H,

J to M, Q to V.

Csignal Corps Contract W-287-SC-4894, DP-42-T-548 and
Automatic Electric Company Sales Orders 7307-N and P,

plus Q to Y.

dWeight and cubic contents of 3 position switchboards

and associated equipment are estimated.
ft. for each added position and associated

and 70 cu.
equipment.

Section IV
Test Cabinets and Testboards

428. GENERAL,

a. Test cabinets and testboards are de-
vices for use in telephone switching cen=
ters or in the field by testboard attend-
ants, wire chiefs, line repairmen, and
maintenance forces. These men should be
provided with test equipment and tele-
phones to enable them to test and anal-
yze the circuits for grounds, shorts,
crosses, and opens, and thereby clear
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Add 1200 lbs

troubles on lines and in equipment
units. A Wheatstone bridge is desirable
to locate troubles. In the majority of
cases where conditions permit, the test-
man will first make a talking and rin%-
ing test when a trouble is reported, to
sectignalize the location of the fault.
This will enable him to turn the faulty
circuit over to the proper maintenance
man for analyzing, locating and clearing
the trouble.

b. Description of these test cabinets
and testboards are given in paragraph
429 and stock numbers, shipping weights
and dimensions are covered in paragraph 430,



429.. TEST CABINETS AND TESTBOARDS - DESCRIPTION.

™ or
Instruction
Book

Shown
Nomenc lature in
Name Type No. Fig.

Carrying
Weight
Pounds®

Talking and Signaling
Features

Test ing Features Size Remarks

Cabinet BE=70-( ) 438 100,000-ohm voltmeter To talk to all switche 32 12" x 9" TM 11-345 Fixed plant wire chief's voltmeter

measures up to 40V.
d-c, 3000 ohms to

3 megohms. With VM
SHUNT key operated,
? to 5,800 ohms.

boards and to all
telephones.

To signal all switche-

boards and all
telephones.

Mobile Test X=63699A 439 0~150 volts d-c, To talk to all switch=

Unit® 0-150 milliamperes
a-c,

50~60,000 ohms with
1000=0hm meter,

boards and to all
telephones.

No signaling features

provided.

210

x 18"

44-1/4" x M 11-2033
21-1/16" x or W.E.Co.
23=7/16"  X=66251

testing equipment and telephone

set, to maintain common battery and

magneto office equipment, station

lines, and trunks.

Trunks can be

maintained more conveniently with

TS-26/TSM, 20=cycle hand generator
or central office ringing machine,

and buzzer.

Has posts for adding

a Wheatstone bridge for locating

faults.
IE-10.

Part of Test Equipment
Also part of Telephone

Central Office Sets TC-1 and TC=-2.

Tests for grounds, crosses, shorts,

and opens, line capacitance to
ground or to other lines, and dis-
tance to an open on a line.

Wire chief's and maintenance man's

mobile testboard.

Includes tele=

phone set, volt-milliammeter and
Wheatstone bridge with self con=
tained power supply (120V. 50-60

c6

3000 ohms-6 megohms
with 100,000=-ohm
meter

0-10 megohms with
Wheatstone bridge

cycle, single phase power re-
quired). Arranged to operate on
dry cells (d-c measurements only)
on emergency basis only. Suite
able for maintaining open wire,
field wire and long cable circuits
in large offices. No signaling
features. Location of grounds,
crosses, shorts, opens, resistance
unbalances, split pairs and quads,
and measurement of capacitances.

aWeight shown is that of equimment unpacked.

bSize shown is for equipment in operating condition.

CNot available until latter part of 1944.

Table continued on next page.
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TEST CABINETS AND TESTBOARDS = DESCRIPTION (Continued)
} Shown Carrying ™ or
Nomenclature in Taulking and Signaling Weight Instruction
Name Type No. Fige Testing Features Features Pounds? SizeP Book Remarks
Test and X=66034A 440 0-150 volts d-c, To talk to all switch=- 525 67=3/4" x ™ 11-2030 Floor mounted testboard for fixed
Control or 0=150 milliamperes boards and to local without 28-1/2" x or W.E.Co. locations. Includes plug=ended
Board® X=66034B d-c, battery telephones. simplex 28" when X=66259 telephone set, volt-milliammeter,
(X=66034B 50-60,000 ohms with To signal magneto coils, set up for and Wheatstone bridge (Test Set
is simi~ 1000=ohm meter, switchboards and all 700 with operation I-49) with self contained dry cell
lar to 3000 ohms to 6 megohms telephones. coils battery supply. Suitable for
BD-101=T2) with 100,000=0hm To signal common bate maintaining open wire, field wire

meter,
O=1 megohm with Wheate
stone bridge,
Capacity for
180, 3 jack telephone
line circuits,
60, 2 jack telegraph
line circuits,
10, local trunks,
30, miscellaneous
jacks.

tery switchboards
will require a trunk
having a holding
coil

8Weight shown is that of equipment unpacked.

Size shown is for equipment in operating condition.

cNot available until latter part of 1944.

and short cable circuits in large
offices. X=66034B is the same as
X=66034A except that 60 simplex
coils are provided for making up
simplex circuits as required.
Signaling with 20=cycle hand gen=
erator and buzzer. Location of
grounds, crosses, and shorts.
Cannot be readily used for open
location and capacitance measure=
ments.
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FIGURE 438. Cabinet

BE-70-( ) X~-63699A
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FIGURE 439. Mobile Test Unit
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FIGURE 440. Test and Control Board
X-66034A or X-66034B
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430. TEST CABINETS, AND TESTBOARDS - STOCK NUMBERS AND LOGISTICAL DATA.

Nomenclature Additional eguipment required Weight - pounds Displacement - Cu.Ft,
Packed for Packed for
Name TIype No, Stock No, Equipment Code export In carrying case export n_car: case
Cabinet BE-70-( ) 3F2405 20 Batteries BA-17 with 119 68 4,9 3.1
suitable bax (Connect to Not portable

24V, central office bat-
tery for telephone cir-
cuit).

1 Handset TS-8, or
1 Headset HS=30 .
1 Cord CD-605 and
1 Chest Set TD-1, or

1 Telephone EE-8=( ), or
equivalent with 2
Batteries BA-30 for
local battery operation

Mobile Test Western - 3 Batteries BA-36 340 210 18.8 13.3
Unit Electric Co. 10 Batteries BA-34, or Not portable

X-63699A 6 Batteries BA-34 but equipped

6 Batteries BA=-27 with wheels

Test and Western - 5 Batteries BA=-23 725 for 525 for X-66034A 31.6 23,5
Control Board Electric Co. 6 Batteries BA-34 X-66034A 700 for X-66034B

X-66034A or 3 Batteries BA-36 900 for

X-66034B 2 Batteries BA=31 X-66034B

(X-66034B is

similar to

BD-101-T2)

‘Xed
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Section V
Monitoring, Observing and
Recording Facilities

431. GENERAL, The equipment described in
paragraph 432 has been provided for
monitoring on commercial or Army tele-
phone circuits. The essential features
of this equipment are monitoring arrange-
ments which introduce only a negligible
transmission loss on the circuit, an ar-

Par. 431

rangement whereby the observer may inter-
rupt conversation and talk to either of
the users individually without interfer-
ing with the circuit signaling or super-
vision, and means for making a record of
conversation over the circuit. The equip-
ment 1s designed for use in telephone
buildings which have commercial telephone
central offices or fixed plant Army
switchboards. Stock numbers, weights and
volumes of these equipments are given in
paragraph 433.

97



86

432 . MONITORING, OBSERVING, AND RECORDING FACILITIES - DESCRIPTION.

Shown .
in Weight Power Instruction
Item Nomenclature Fig. Use (Lbs.) Size Reguirements Book
(A)  Toll Line Ob=- 441 At Telephone 8 17-1/4% 115 Volts W.E.Co.
serving Cabinet Central Office x 15-3/8" a-c, 50-60 X-66208
ADN-BM-100 for monitoring, x 14-3/8" cycles, 60
talking, split- watts
ting and record-
ing (external
recorder) - on
single toll
line
(B) Toll Line 442 At Telephone 38 18-1/8" Power from W.E.Co.
Patching Central Office x 11~-1/4"  power pack X-66208
Cabinet for connecting x 12" in toll
ADW-BM-100 toll observing line ob-
cabinets to toll serving
lines = 10 toll cabinet,
lines capacity Item (A)
c Maltiline 443 At Telephone 50 19-1/2" 115 Volts W.E.Co.
) Observing Centralporrice x 11-3/4"  a-c, 50-60 X-66209
Cabinet for monitori ng x 10-1/4"  cycles and
ADW-BM-100 and recording d-c po-
(external re- tentials
corder) - 30 from cen-
local line or tral of-
trunk capacity fice bat-
tery, a-c
60 watts,
d-c 0.2
watts

Remarks

For observing on originating long dis-
tance calls. lLong distance toll line
may be connected sither through the
patching cabinet, Item (B), or directly.
The long distance line loops through the
cabinet in such a way that no call can
be completed wnless cleared by the ob-
server. Splitting does not interrupt
the circuit for direct current. A Tre-
corder, Item (E), may be used with this
cabinet. Cabinet contains a power pack.
A General Electric Company, Type M,

1 KVA transformer is packaged with each
cabinet for use where the available
power is other than 115 volts. Instruc-
tion books, conmecting cords, trans-
former and spare parts (sufficient for
one year) are boxed with the cabinet for
export shipment. The cabinet is made of
wood and is suitable for use in tropi-
cal areas.

For connecting long distance lines to
observing cabinets, Item (A). Contains
talking and signaling facilities between
the attendant and either toll switch-
board operators or observers. Instruc-
tion books, connecting ccords, aspare
parts (sufficient for one year) are boxed
with the cabinet for export shipment.
The cabinet is made of wood and is suit-
able for use in tropical areas.

For monitoring or recording, with the aid
of Item (E), on any one of 30 local com-
mon battery or magneto subscriber lines
or trunks. A General Electric Co., Type
M, 1 KVA transformer is packaged with
each cabinet for use where the available
commercial power is other than 115 volts.
Instruction books, connecting block,
cords, cables, spare parts (sufficient
for one year), and transformer are boxed
with the cabinet for export shipment.
The cabinet is made of steel and is
suitable for use in tropical areas.
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Item

Shown
in

Nomenclature Fig.

Use

(D)

(E)

Five-line Ob- 444
serving Cabinst
ADW-BM-100

Amertype 445
Recordgraph
gompany' -]
Commando™
Model A
Recordgraph

On Government
premises at
embarimtion
centers within
the continental
United States,
for monitoring,
talking, split-
ting, flashing
an operator at
the central of-
fice, grouping,
and recording
(external re-
corder) - five-
line or trunk
capacity

At Telsphone
Central Office
and government
premises in
conjunction
with monitoring
and observing
cabinets.

Items (A), (C)
and (D)

Weight
{Lbs.) Size
50 17-1/4"
x 15-3/8"
x 14-3/8"

46 18-5/8n
x 9-1/2"
x 13-1/2"

Power

Requirements

20-26 Volt
battery,
8 watts

115 Volts
a-c, 50-60
cycles,
115 watts

Instruction ’

Book Remarks
W.E.Co. For observing on a maximum of five com-
X-66329 mon battery type of lines or trunks.

Amertype Record-
graph Company's
Operating In-
struction for
"Commando"

Model A Record-
graph

Lamp signal indicates established call.
Arrangements are included for comnecting
an external recorder, Item (E). Cabi-
nets may be grouped for light load op-
eration. Instruction books are in-
cluded with set. Where 20-26 volt bat-
tery is not available, the Western
Electric Company rectifier KS-15006 may
be specified. This rectifier operates
on 60 cyeles, requires 60 watts and
mey be used to supply battery for three
five-lins observing cabinets. The
cabinet is made of wood. This equip-
ment is not moistureproofed.

Film type (embossing on cellulose
acetate tape), crystal or carbon micro-
phone, start-stop either manual or
voice control, automatic volume control,
115 sound tracks provide approximately
2-1/2 hrs. recording time for one loop
of film. Playback on either a headset
or loudspeaker. Capable of recording
speech volumes at levels as low as ap-
proximately -30 vu measured on the line
side of the input of the monitoring
amplifier. The spare parts and operat-
ing instructions are also boxed with
the recordgraph for export ahipment.
Suitable for use in tropical areas.

*J8d
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FIGURE 441.

Toll Line Observing Cabinet ADW-BM-100

FIGURE 442. Toll Line Patching
Cabinet ADW-BM-100
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FIGURE 443. Multiline Observing
Cabinet ADW-BM-100

FIGURE 444. Five-Line Observing
Cabinet ADW~-BM-100

FIGURE 445.

Recorder (Amertype

Recordgraph Co. “Commando"

Model A)
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Par, 433

433. MONITORING, OBSERVING AND RECORDING FACILITIES - STOCK NUMBERS AND LOGISTICAL

DATA.
- Approximate
Approximate Weight (Ibs.) Displacement {Cubic Feet)
Stoek Packed In Packed In
Item Nomenclature Number For Export Carrying Case For Export Carrying Case
(A) Toll Line Observing 4C1806 220 - 8.9 -
Cabinet ADW-BM-100
(B) Toll Line Patching 4C1806-1 305 - 18 -
Cabinet ADW-BM-100
(c) Multiline Observing 4C1806-2 345 - 18.2 -
Cabinet ADW-BM-100
(D) Five-line Observing 4C1806-8 a - -
Cabinet ADW-BM-100
(E) Amertype Recordgraph 6C263 115 46 7.1 1.38

Company's "Comumando"
Model A Recordgraph

8For use in continenmtal United States;
not moistureproof.
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Par. 501-503

CHAPTER 5
PORTABLE AWS INFORMATION CENTERS

S501. GENERAL. Portable and mobile in-

formation center facilities provide
telephone equipment, furniture and cer-
tain auxiliaries for filter, operation
and fighter control area operations room
use in air warning network. This equip-
ment is used for receiving intelligence
concerning activities in an area; for
displaying it for quick analysis; and
for operational communications. Although
these facilities are primarily intended
for the use described above, this equip-
ment can be adapted to meet other tac-
tical requirements,

502, TYPES OF EQUIPMENT.

a. There are four types of these equip-
ments, namely: Information Center System
SCS-5, Portable Filter Center TC-15,
Operations Center AN/TTQ-1 and Control
Set SCR-572-A.

b. In the first three types, the com-
ponents are arranged in cases for ease
of transportation by trucks or planes
and are moistureproofed for use in
tropical areas. Sufficient tools and

503. AWS INFORMATION CENTERS - DESCRIPTION.

spare parts for one year are provided
with the equipments. All connections
between equipment items in these types
are made by flexible rubber covered
cables, plugs and sockets. All outside
wire connections are made by means of
binding posts.

c. The installation time for setting
up an Operations Center AN/TTQ-1 with
an experienced crew of six men, as-
suming no change in the cross connec-
tions, is in the order of 3 to 5 hours
This does not include the time required
to paint the map on the plotting board,

4. Control Set SCR-572-A is a mobile
fighter control area operations room
equipment for use as the central con-
trolling point for Control Net System
SCS-3. It is trailer mounted and in-
cludes a power unit, mounted in a sepa-
rate trailer. The equipment is
moistureproofed for use in tropical
areas. Spare parts and tool equipment
are included for one year's operation.
All outside wire connections are made
by means of binding posts.

Shoun Operating
Nomenclature in Floor T.M., or
Type Fig. Area Instr'n
Name No. Nos. Regquired Power Book Remarks
Informa- SCS6 501 Operation Commercial 105-125V, W.E.Co. Includes: 1 Oper. center, 2 Filt.
tion 502 Center with 60 cycles a-c, or X-61652 centers, 6 Intercept Boards and 6
Center 3 Inter- from 2 engine-alter- radio terminals. One Filter center
System cept Boards. nators (5 KVA) pro- may be located with or one or
40' x 25! vided, one for tele- both may be located remotely from
phone facilities and the Oper. center. Of the 6
Above ar- for lighting, a sec- Intercept Boards a maximum of 4 may
rangement ond for emergency be located at the Oper. center, 3
with Filt. power. If Filter at outlying Filt. center and 3 re-
Center. centers and Inter- motely.
69' x 25°' cept Boards are re-
mote from Operations Telephone equipment for intercom-
Filt.Center Center, commercial or minicating and connection to land
with 1 or 2 other power sources lines and radio sets. Signaling
Intcpt. Bds. must be used. Recti- on land lines is magneto. Position
20' x 25! fiers for 24V and units designed with predetermined
120V d-c supplies op- line capacity which can not be
Individual erate on 50 or 60 readily changed.
Intept.Bd. cycles. Static ring-
10* x 10°* ing generator operates A-c power control frame provides

on 55 to 65 cyeles,

power switching, circuit breaker
protection, ‘and synchronizing
equipment for operating both engine-
alternators in parallel.

One section of W.E.Co. Special

551 PBX (80 CB lines; 10 CB trunks;
and 20 magneto lines) provided for
use as an administration switch-
board.

Table continued on next page.
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Par. 503

AWS INFORMATION CERTERS - DESCRIPTION (Continued)

Shown Operating
Nomenclature in Floor T.M. or
Type Fig. Area Instr'n
Name No. Nos. Required Power Book Remarks
Portable TC=15 = Operations Cen~ Same as W.E.Co. Components are same as those used with
Filter ter with 3 SCS-5 ex- X61684 SCS=5 equipment excedt switchboard.
Center Intcpt. Bds. cept only Equipment included for one Oper. cen-
40' x 25¢ one eng.- ter, 3 Intcpt. Bds. and 3 radio terms.
alt. is All of the 3 Intcpt. Bds. may be asso-
Individual provided ciated directly with or one may be lo=-
Intept.Bd. cated remotely from the Oper. center.
10* x 10
Telephone equip. works with the same
types of extermal circuits as SCS5-5
equip. The AC pwr. control frame same
as SCS-5.
One section of W.E.Co. Special cordless
506B PBX (3 magneto and 2 common bate
tery trks., 12 lines) provided as ade
ministration switchboard.
Opera= AN/TTQ-1 503 Wing Filter Commercial TM 11-438 Arranged for universal operation as a
tions 504 Room? 105-125V  T™ 11-932 wing filter center, wing operations
Center 505 Wing Operations 50=60 cy= (eng=alt) center, fighter-contro% area opera=~
Room cles a=c tions center or a combined filter-
or from 2 fighter control area operations center.
Fighter Control gpg,-alt. Equipment includes telephone facil-
Area operations (3 kva) ities, furniture, plotting and lighting
Room provided. equipment, power cabinet, storage bate

104

Combined Filter-

Fighter Control
Area Operations
RoomP

Each require
25' x 30!
Ceiling
Height 9°*

Mobile
Tactical
Control
Center

Two 2-1/2 ton
6x6 trucks
and two l=ton
cargo trailers

teries and two engine alternators.
Packing cases used as platforms and
benches.

A mobile tactical control center em-
ploys two standard 2-1/2 ton (6x6)
trucks for mounting and transporting
platforms and cabinets, and two stand-
ard l-ton cargo trailers for trans-
porting the two eng.=-alt. Details for
mounting cabinets and platforms in
trucks provided as part of equipment.

Telephone equipment arranged for inter-
communication and for connection to
land lines and radio sets. Position
units of two types; one a telephone
unit and the other a five-=line unit;
permit ready transfer of lines to or
from a position. Equipment included
for remotely controlling sixteen of the
commonly used Signal Corps radio sets.

Except for common battery switchboard
trunks circuits mentioned below sig-
naling on land lines is magneto,

Two Switchboards BD-72, 12 lines each,
are provided for use as administra-
tion switchboard. Two common battery
trunk units for connection to central
offices each containing 2 circuits,
are provided as supplementary equip-
ment.

8Ground observer board may be placed in separate
91 x 9' room and remainder will require room 21' x 25°*.

b

Air Ground monitor board may be placed in separate

9' x9' room and remeinder will require room 25*' x 25°*.



Par. 503

Shown Operating

Nomenclature in Floor T.M. or
Type Fig. Area Instr'n
Natie No. Nos. Required Power Book Remarks
Control SCR=572~A 506 K-55 Power for AN-08-40 Mobile arrangement of central controlling
Set trailer = battery SCR«572~2 point for Control Net System 3CS-3. Con-
Over-all charger, trol Set mounted in Trailer E~55 is divided
dimensions station into control room containing intercept
21-1/5" heaters and plotting board with ussociated control
long station positions &and status board and operetor's
10¢ high lighting cabin containing‘radio operator's control
8! wide equipment equipment, D/F plotting board and 3,
from Power BD-72 Swbds. All lines are connected to
Cargo Uit PE«99A switchboards so that any line mdy beé con-
trailer - {included) nected to any other line or circuit.
Over-all or from 115V
dimensions a-c 50-50 Includes following radio eontrol units:
12* long cycles come 3 - RM-ES-;
5* high mercial pwir. 2= RM-ZG-}}.
6' wide line capable 1 - RM~28-A
of supplying 1l = RC=113=A
at least 5.5 and 20 Telephone Repeaters EE=99-( ).
kva Power unit PE-99-A is mounted in a one-
ton cargo trailer.
PLATFORM POSITIONS
FILTER INTERCEPT
BOARDS BOARDS

FIGURE 501. Information Cernter System SCS-5
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Par. 503

FILTER
CENTER
POWER
FRAME

FIGURE $02. Information Center System SCS-5-( ).
(Typical Frames)

FIGURE 903. (Operations Center AN/TTQ-1
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Par. 503

PACKING CASES

PLATFORM SEATING POWER AND
POSITIONS BENCH RELAY CABINETS

i‘— POWER UNITS “‘J

FIGURE 504. Operations Center AN/TTQ-1 FIGURE 505. Operations Center AN/TTQ-1.
Equipment Packed in Truck Equipment Mounted in Truck as Mobile
Tactical Control Center

PATCHING UNIT STATUS BOARD PLOTTING TABLE

CONMTROL UNIT

FIGURE 506. Control Set SCR-572<A
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Par. 504

504. AWS INFORMATION CENTERS - STOCK NUMBERS AND LOGISTICAL DATA.

Weight of
Largest Package Total Weight
Signal Signal No. of {Pounds) {Pounds ) Total Cu Ft
Corps Corps Additional Packages Packed Packed Packed
Type Stock Equipment per for for for
Number Number Required System - Export Net Export Net Export Net
Information None Necessary 91 1,330 28,330 1,530
Center Sys- lighting
ten SG5-5 equipment,
batteries,
clocks and
paint.
Portable 626231 Necessary 41 1,420 1,330 16,163 12,758 1,044 702
Filter lighting
Center equipment,
TC=15 clocks and
paint.
Operations 4C5990=1 None 24 810 650 7,660 6,500 382 260
Center
AN/TTQ-1
Control 2S572A None 2 12,100 20,000 16,900 4,000
Set
SCR-572=A

108

40 cu ft = 1 ship ton

Ship
Tons

9.6
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Par. 601-603

CHAPTER 6
WIRE AND CABLE AND CONSTRUCTION INFORMATION

Section I
General

601. INTRODUCTION.

a. This chapter provides information on
outside plant wire and cable, and the
construction of wire and cable lines in
the tactical and fixed plants.

b. Data on the physical and electrical
characteristics of common barewire,
field wire, field cables and lead-covered
cables together with stock numbers and
logistical data as applied to this ma-~
terial are given in sections II, III and
IV. To aid in planning, typical tables
of material requirements for building
100 mile units of various types of lines
are provided. Shipping data are includ-
ed to permit the provision of the re-
quired communication channels, employing
the minimum shipping facilities. These
tables are intended as guides only. Be-
cause of the widely varying conditions
of terrain which will be encountered, in-
dividual material lists should be pre-
pared to meet individual cases.

c. As a further aid in planning, sec-
tion V provides the average time required
for various types of work operations in-
volved in line construction.

d. Section VI describes reels, reel
equipment, tools and special trucks re-
quired in the handling and placing of
the various types of plant.

e. Information concerning submarine
cables is given in section VII.

Section II
Open Wire Lines

602. GENERAL. In addition to the elec-
~—  Trical and physical properties of
bare wires and other pertinent informa-
tion this section gives examples of the
material requirements necessary to make
up 100-mile units of various types of
open wire lines. Examples are given for
both tactical and fixed plant. These ex
amples should be used as guides only.

The examples cover types of construction
suitable for use under weather conditions
experienced in various geographical aress.
Because of the widely varying conditions
to be met in the several theatres of op-
eration, and conditions of supply, it

will be found advisable to make a list of
requirements to meet each situation. In
some theatres wire sizes other than those
included in paragraphs 604 and 605 may

be available. In those cases, approxi-
mate data may be obtained by interpola-
tion from the tables for the stocks of
wire covered in these paragraphs.

603. STORM LOADING.

2. In the United States,communication
lines are designed to withstand three
types of storm loading (see sleet storm
map in ™ 11-368), namely,

(1) Normal wind pressures of 12
pounds per square foot (about 70 mph)
on the projected area of wires, at a
minimum temperature of &0°F. This is
termed, "light loading".

(2) Normal wind pressures of 8
pounds per square foot (about 60 mph)
on the projected area of wires covered
with 1/4" radial thickness of ice at a
minimum temperature of 15°F. This is
termed, "medium loading™.

(3) Normal wind pressures of 8
pounds per square foot on the projected
area of wires covered with 1/2" radial
thickness of ice at a minimum tempera-
ture of O°F. This is termed "heavy
loading".

b. Buropean and Asiatic countries have
somewhat different storm loading require-
ments. In some foreign countries lines
are designed to withstand three classes
of loading and in others, two. In gen-
eral the heavy loading requirements re-
sult in about the same strength of line
whether in Europe, Asia or in the United
States.

c. In selecting the type of line for a
given area where ice and temperature con-
ditions are not known, an attempt should
be made to obtain this information from
local communication or electric light
people. Where this cannot be done a
general rule to follow is to use heavy
loading construction in latitudes
higher than 40°, medium loading between
latitudes 30 and 40°, and light loading
in latitudes under 30°. Of course,
there are exceptions to this rule.

For instance, even in latitudes under
30° there are locations having eleva-
tions where ice and temperature con-
ditions would indicate the advisability
of using heavy loading area construc-
tion.
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Par. 604

604. BARE WIRES AND WIRE MESSENGERS - PHYSICAL DATA AND STOCK NUMBERS.

Name
or

llaterj.t‘.ila Type No.

080 C-S
104 C-S
128 C=-8

104 C-S
128 C-s

080 CU
104 CU
128 CU
165 CU

109 G.S.

083 G.I.
109 G.I.®
134 G.I.°

148 G.I.C
165 G.I.C
203 G.I.C
238 G.I.C

Wire
Messenger
Wire
Messenger
Wire
Messenger
Wire
Messenger

W=-153

w-74

W-145
W=76

W=75

W=503

We1l1l5

W=390

W=116

Net

Veight LengthP

Nominal Breaking per per Cu. Ft.
Stock Diam. Load Mile Package per
Number  Inches Pounds Pounds Feet Wire Mileb Remarks
14153 .080 770 94 5,650 1.5 Have 40% of the conduc-
1A809.104 0,104 1,170 159 6,650 1.8 tivity of copper wire
1AB08,5 0.128 1,650 240 4,400 3.3
0.104 1,275 159 6,650 1.8]_ 30% of conductivity of
1A808,1 0.128 1,800 240 4,400 3.3 copper wire
.080 330 102 4,400 1.3
1A74 0.104 550 173 5,650 1.8
1A808 0.128 820 262 4,000 3.3 [ Hard Dramn
1A808,.2 0,165 1,325 435 2,250 7.3
1A145 0.109 790 170 2,640 3.0 High Strength
1A76 +083 250 99 2,660 2.0
1A812 0.109 425 170 2,640 3.0
1A810.1 0,134 645 258 2,660 4,0
1A75 0,148 785 315 2,550 5.7
1A75A 0,165 975 390 2,640 8.0
0.203 1,475 590 1,740 12,0
0,238 2,028 810 1,270 18,0
1A503 3/16 2,400 410 2,500 17.0 2,244, G.S., 7=.065 in.
strands
14115 5/16 6,000 1,190 1,000 42,0 6M, G.S., 7=.109 in.
strands
1A90 3/8 11,500 1,425 1,000 42,0 10M, G.S., 7-.120 in.
strands
1A116 7/16 18,000 2,060 1,000 42,0 16M, G.S., 7=.144 in.

strands

a(!--S = Copper Steel, CU = Copper, G.I. = Galvanized Iron, G.S. = Galvanized Steel

t"‘Btu-e wire is furnished in coils (19" eye) wrapped with paper or fiber covering,

and net weight and packed weight are approximately the same.

Wire messenger

may be obtained in lengths of 250, 500, 1000, 2500 and 5000 feet. Lengths of

250 and 500 feet (also 1000 feet for W-503 only) are furnished in coils,

Lengths of 1000 feet (2500 feet for W=503} and greater are furnished on wooden
reels weighing 40, 50, 90 and 130 pounds, (requiring shipping space of 8, 11,
16 and 28 cu, ft., respectively depending upon the quantity ordered. The
shipping data given are based on the use of a 40=pound reel.

OUsed primarily for eomstruction purposes.

dcomonly used designation for nominal breaking strength.
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605. TRANSMISSION DATA ON OPEN WIRE LINES.

Par. 605

Nonrepeatered
Talking Range
D.C.Res. 1000-Cycle Approximate Attenuation?® - Miles for
Type Ohms per Impedance db Per Mile Net Loss of
Name No. Loop Mile Ohms 1 Ke 8Ke 1l1Ke 20Kc 30 Kec 6 db 18 db 30 db
a. Bare Wires®
080 40% C~S W-153 42.8 791-j481 Dry = 023 0,31 0.32 0,33 0.33
Wet = 0,25 0.34 0,35 0,36 0.37 24 72 120
104 40% C=-S 23.5 686~-3j335 Dry ~ 0,16 0,20 0.20 0,21 0,21
Wet -~ 0.18 0,22 0,23 0.24 0.2¢4 33 100 165
128 40% C=S 16.7 613-3j227 Dry - 0.12 0.14 0,14 0.14 0.15
Wet - 0,13 0,16 0,16 0,17 0.18 46 140 230
104 30% C-S 33.8 740-j418 Dry - 0,21 0.28 0,28 0,29 0,29
Wet = 0,22 0,30 0431 0,32 0,33 27 82 136
128 30% C=S 22,3 649-j291 Dry = 0,15 0,19 0.20 0,20 0.20
Wet = 0,17 0,22 0,22 0,23 0,24 35 106 176
080 CU 17,5 680=3j235 Dry = 0,11 0,13 0,14 0,16 0,19
Wet = 0,13 0,15 0,17 0,20 0.24 46 140 230
104 CU W=74 10,3 614=-j145 Dry - .074 ,089 ,099 0.13 0,15
Wet - .,083 0,11 0,12 0,16 0,19 72 215 360
128 CU 6.8 580=397 Dry = .052 .071 .080 0,11 0.13
Wet - .,061 ,088 0,100 0,14 0,16 100 300 500
165 CU 4,1 545=360 Dry - .034 .056 .06¢6 ,08¢ 0,10
Wet = .,042 .072 .083 0,11 0,13 145 435 - 725
109 G.S. W=145 75 1230=j630 Dry = 0,30 1.1 1,3 1.7 2.0
Wet = 0,31 1.1 1.3 1.7 2.0 19 57 95
083 Galv. rm W-=76 130 1380=j830 Dry = 0,36 1.2 1.4 2.1 245
Wet = 0,37 l.2 l.4 2.1 2,5 16 48 80
b. Twin Pairs®
W=110=B "O.W." 93 Dry = 0,43 0,66 0,68 0,70 0,73
Wet = 0,46 0,68 0,71 0,75 0,79 13 39 65
W=110=B "Tree" 93 Dry = 0,44 0,68 0,70 0,75 0,80
Wet - 1.1 1.6 1.7 2.1 2.6 5 16 27
W=143 "O.W." 17,5 Dry = 0,13 0.14 0,14 0.16 0,17
Wet = 0,14 0,16 0,17 0,20 0.23 43 130 215

8/ ttenuations are for side circuits at 70°F and assume use of
insulators IN~15 and IN=128 in good condition, that trees,
brush, etc. do not touch wires and that recommended construc-
tion practices are followed. Pole spacing is assumed 200 feet
except for 080 H.,D. copper and twin pairs for which 150 feet is
agssumed. Pin spacing in all cases is assumed to be 8 inches.

bc-s denotes copper=-steel. Percentage 18 conductivity relative
to copper.

c’l\vo wires of one pair used in parallel form one side of the
circuit and two wires of another pair form the other side.
The "0.W." (open wire) twin pair is assumed to be strung like
open wire on insulators and poles with 8" spacing. The "tree"
twin pair is made of two W=110-B pairs tied to trees and
spaced 8" to 24" apart. Attenuations apply when there are
few contacts with foliage, etec.
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Par. 606

606. MATERIALS FOR CONSTRUGTION OF TACTICAL OPEN WIRE LINES WITH 4 X 4 LUMBER
SUPPORTS, 150-FOOT SPANS, LIGHT STORM LOADING AREAS.

guentities for 100 Miles of Line®

To Install
1 Additional
Stock l-Pair 2~Pair 4-Pair Pair on
Description Rumbher Lineb Line Line Existing Line
Lumber, treated, 2" x 4" x 20¢ SA2705 800 800 800 -
Tumber, treated, 2" x 4™ x 24°* SA2724 600 600 600 -
Iumber, treated, 4™ x 4" x 20°* BA2720 3,600 3,600 3,600 -
Pole®, treated, Class 7, 35' SA3235-1 16 16 16 -
Crossarm” PF=92=A, B8=pin, 7'-4" 5A1592 2,300 2,300 4,000 -
Pin PF=59, locust, 8" SA3059 7,400 14,800 29,600 7,400
Insulator IN=15, Toll, glass, SGSP: 36515 7,400 14,800 29,600 7,400
Insulstor IN-128, Transposition, glass 3G1815=53 400 800 1,560 400
Wire W=-153, 080 C-S, 40% conductivity 14153 20,000 1bs, 40,000 1lbs. 80,000 lbs. 20,000 1lbs.
Bolt, carriage; 3/8" x 4", G.I. 5B1106=4 640 640 640 -
Bolt, carriage; 1/2" x 4-1/2", G.I, 5B1108-4.5 800 800 800 -
Bolt, machine; 1/2" x 6", G.I. 5B1508-6 4,500 4,500 4,500 -
Bolt, machine; 5/8" x 10", G.I. 5B1510-10 200 200 200 -
Brace PF-4, crossarm 5B2104 640 640 640 -
Cable lengths® (105') with comnectors,
made from Cable Assemblies CC-358 16 32 64 16
Clamp PF=61, or Hubbard No. 7402,
guy, 2-bolt SB3061 640 640 640 -
Comnector, bridging, No. 3A 321403 90 160 300 90
Nail, common wire, 6-d 611406 S50 1lbs. 100 1bs, 200 1lbs. 50 lbs,
Nail, common wire, 12-4 611412 400 1bs. 400 lbs. 400 1lbs. -
Nail, cormon wire, 20=d 6L1420 100 1bs. 100 lbs. 100 1lbs. -
Protector, telephone line, 5-pair 562200 16 16 16 -
Ring PF-74, bridle, C-type, l=1/4"
eye, G.S. 589320 100 180 300 100
Screw, lag, 3/8" x 3=1/2", G.I. 5B10006~3 4,5 640 640 640 -
Sleeve, CU, for 080 C-S (C-080-C) 6N5614.1 1,250 2,500 5,000 1,250
Sleeve, G.S., for 109 guy wire,
(S-109-Q) V5709, 2 1,200 1,200 1,200 -
Washer, square, G.I., 2-1/4" with
11/16" hole 6B20209-11 10,000 10,000 10,000 -
Wire ¥=110-B 1B110BX 5,000 ft. 10,000 ft. 10,000 ft. 5,000 ft.
Wire W=143 1B143 400 ft, 600 ft. 800 ft. 200 ft.
Wire W-145, 109 G.S. 14145 1,500 lbs.s 1,500 lbs. 1,500 1lbs. -
Wire, messenger, 2.2M, Utilities
grade, 3/16" 1A503 10,000 ft. 10,000 ft. 10,000 ft, -
Wire wW=-154, tie, 080 CU, annealed, 19" 1lAl54 250 1lbs. 500 1lbs. 1,000 lbs. 250 lbs.
Estimates for 100-mile unit:
Weight, short toms 215 231 288 16
Shipping space, cubic feet 12,350 13,040 15,620 660
Ship tonsd 309 326 390 16
Construction time, based upon average
terrain and weather conditioms,
man-days 1,130 1,250 1,460 390

@mig list includes a limited amount of spare material and is to be used as a guide omly; require-
ments for the particular situation must be determined. Commercial experience indicates that
about 20% spare meterial is required. Construction of tactical open wire lines is covered .in
T 11-368.

b
On one pair and two pair lines, crossarms are cut in half except at H-fixtures and X-frames.

°Cable lengths (105') with connectors, made from Cable Assemblies CC-358, are used for under-
ground railroad crossings. Open wire crossings with poles, treated, Class 7, 35*', are pref=~
erable. However, if long poles are not available, underground crossings should be used.

dSh:l.p ton assumed equal to 40 cu. ft.
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Description

Pole, treated, Class 9, 20°
Pole, treated, Class 9, 22t
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, 7t-4"

Pin PF-59, locust, 8"
Insulator IN-15, Toll, glass, SGSP
Insulator IN-128, Transposition, glass

Wire W-153, 080 C-S, 40% conductivity

Anchor Rod AH-4, 5/8" x 6', G.I.

Bolt, carriage, 3/8" x 4", G.I.

Bolt, machine, 5/8" x 8", G.I.

Bolt, machine, 5/8" x 10", G.I.

Bolt, machine, 5/8" x 12", G.I.

Brace PF-4, crossarm

Clamp PF-61, or Hubbard No. 7402, Guy, 2-bolt
Clamp FT-56, guy, 3=bolt

Connector, bridging, No. 3A

Nail, common wire, 6-d

Thimbleye, bolt, angle, for 5/8" bolt

Ring PF-74, bridle, C-type, 1-1/4" eye, G.S.

Screw, lag, 3/8" x 3-1/2", G.I.

Sleeve, CU, for 080 C-S, (C=-080-C)

washer, square, G.I., 2-1/4" with 11/16" hole

Wire W-110-B

Wire W-115, messenger, 6M, 5/16"

Wire, messenger, 2.2M, utilities grade, 3/16"
Wire W-154, tie, 080 CU, annealed, 19"

Estimates for 100-mile unit:

Weight, short tons

Shipping space, cubic feet

Ship tons®

Construction time, based upon average terrain
and weather conditions, man-days

Stock

Number

SA3220~-4
SA3222-1
SA3225-5
5A3234

SA3235~1
5A3240-1
SA1592

S5A3059
3G515
3G1815-53

1A153

SB704
S5B1106~4
S5B1510-8
5B1510-10
S5B1510-12
S5B2104
SB3061
S5B3450
321403
611406
5B1635-1
S5B9320
S5B10006=-3.5
6N5614,1
5B20209~-11
1B110BX
18115
1A503
1A154

607, MATERIALS FOR CONSTRUCTION OF TACTICAL OPEN WIRE LINES WITH ROUND POLES, 150-FOOT SPANS, HEAVY STORM LOADING AREAS.

Quantities for 100 Miles of Line®

To 1nStall
a Complete To Install
Additional 1 Additional
1-pPair 2.Pair 4-Pair 8-Pair CrossarmP Pair on
Line Line _Line Line of 4 Pairs Existing Line
2,600 2,600 2,600 - - -
1,000 1,000 1,000 3,600 - -
260 260 260 260 - -
120 120 120 120 - -
24 24 24 24 - -
24 24 24 24 - -
3,900 3,900 3,900 7,800 3,900 -
7,400 14,800 29,000 58,000 29,000 7,400
7,400 14,800 28,400 56,800 28,400 7,400
400 800 1,560 3,120 1,560 400
20,000 1bs, 40,000 lbs. 80,000 lbs., 160,000 lbs. 80,000 lbs, 20,000 lbs,
1,680 1,680 1,680 1,680 - -
4,000 4,000 4,000 8,000 4,000 -
4,000 4,000 4,000 8,000 4,000 -
1,400 1,400 1,400 2,800 1,400 -
760 760 760 1,520 760 -
4,000 4,000 4,000 8,000 4,000 -
1,060 1,060 1,060 1,060 - -
2,100 2,100 2,100 2,100 - -
90 160 300 600 300 90
50 1lbs. 100 1lbs. 200 1bs. 400 1lbs., 200 1bs. 50 1lbs.
1,680 1,680 1,680 1,680 - -
100 180 300 600 300 100
4,000 4,000 4,000 8,000 4,000 -
,250 2,500 5,000 10,000 5,000 1,250
12,000 12,000 12,000 24,000 12,000 -
5,000 ft. 10,000 ft. 10,000 ft. 20,000 ft. 10,000 ft. 5,000 ft.
40,000 ft. 40,000 ft. 40,000 ft. 40,000 ft. - -
21,000 ft. 21,000 ft. 21,000 ft. 21,000 ft. - -
250 1lbs. 500 1bs. 1,000 1lbs. 2,000 1lbs. 1,000 1bs. 250 1lbs.
504 520 552 716 125 16
25,630 26,290 27,560 35,060 5,400 660
641 657 689 876 135 16
1,400 1,520 1,730 2,500 910 390

8This list includes a limited smount of spare material and is to be used as a guide only; requirements

for the particular situation must be determined.

material is required. Construction of tactical open wire lines is covered in ™™ 11-368.

be a second crossarm is to be installed on an existing line, the poles must be of sufficient height

to maintain clearances.

®ship ton assumed equal to 40 cu. ft.

Commercial experience indicates that about 20% spare

*x8d
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8. MATERTALS FOR CONSTRUCTION OF TACTICAL OPEN WIRE LINES WITH ROUND POLES, 200=FQOT SPANS, MEDIUM STORM LOADING ARRAS.

Quantities for 100-miles of Line®
To Install
a Complete To Install
Additional” 1 Additional

Stock 1-Pair 2-Pair 4-pair 8-Pair crossarmb Pair onh
Description Number Line Line Line Line - of 4 Pairs Existing Line

Pole, treated, Class 9, 20' S5A3220-4 2,000 2,000 2,000 - - -
Pole, treated, Class 9, 22t 543222-1 800 800 800 2,800 - -
Pole, treated, Class 9, 25t 5A3225«5 200 200 200 200 - -
Pole, treated, Class 9, 30! DA3234 100 100 100 100 - -
Pole, treated, Class 7, 35 DA3235-1 24 24 24 24 - -
Pole, treated, Class 6, 40°' SA3240-1 24 24 24 24 - -
Crossarm PF-92-A, 8-pin, 7'-4" SA1592 3,100 3,100 3,100 6,200 3,100 -
Pin PF~59, locust, 8" 543059 6,000 12,000 23,200 46,400 23,200 6,000
Insulator IN-15, Toll, glass, SGSP 3G515 6,000 12,000 22,440 44,880 22,440 6,000
Insulator IN-128, Transposition, glass 3G1815=-53 400 800 1,560 3,120 1,560 400
Wire W-153, 080 C-S, 40% conductivity 1A153 20,000 1lbs, 40,000 lbs, 80,000 lbs. 160,000 lbs. 80,000 lbs. 20,000 lbs,
Anchor Rod AH-4, 5/8™" x 6, G.I. 5B704 1,320 1,320 1,320 1,320 - -
Bolt, carriage, 3/8" x 4", G.I. S5B1106-4 3,200 3,200 3,200 6,400 3,200 -
Bolt, machine, 5/8" x 8", G.I. 5B1510-8 3,200 3,200 3,300 6,400 3,200 -
Bolt, machine, 5/8" x 10", G.I. 5B1510-10 1,100 1,100 1,100 2,200 1,100 -
Bolt, machine, 5/8" x 12", G.I. 5B1510-12 600 600 600 1,200 600 -
Brace PF-4, crossarm S5B2104 3,200 3,200 3,200 6,400 3,200 -
Clamp PF-61, or Hubbard No. 7402, Guy, 2-bolt 5B3061 840 840 840 840 - -
Clamp FT-56, guy, 3-bolt ’ 5B3450 1,680 1,680 1,680 1,680 - -
Connector, bridging, No. 3A 321403 90 160 300 600 300 90
Nail, common wire, 6-d 611406 40 lbs. 80 lbs, 160 lbs, 320 1lbs. 160 1lbs. 40 lbs.
Thimbleye, bolt, angle, for 5/8" bolt 5B1635-1 1,320 1,320 1,320 1,320 - -
Ring PF-74, bridle, C-type, 1-1/4" eye, G.S. 5B9320 100 180 300 800 300 100
Screw, lag, 3/8" x 3-1/2", G.I. 5B10006-3.5 3,200 3,200 3,200 6,400 3,200 -
Sleeve, CU, for 080 C-S, (C-080-C) 6N5614.1 1,250 2,500 5,000 10,000 5,000 1,250
Washer, square, G.I., 2-1/4" with 11/16" hole 5B20209-11 9,500 9,500 9,500 19,000 9,500 -
Wire W-110-B 1B110BX 5,000 ft. 10,000 ft. 10,000 ft. 20,000 ft. 10,000 ft. 5,000 ft.
Wire W-115, messenger, 6M, 5/16" 1A115 32,000 1Tt. 32,000 ft. 32,000 ft. 32,000 ft. - -
Wire, messenger, 2.2f, Utilities grade, 3/16" 1A503 16,800 ft. 16,800 ft. 16,800 ft. 16,800 ft. - -
Wire W-154, tie, 080 CU, annealed, 19" 1A154 200 1bs. 400 1bs. 800 lbus. 1,600 1lbs. 800 lbs, 200 1lbs.
Estimetes for 100-mile unit:

Weight, short tons 401 416 445 583 108 15
Shipping space, cubic feet 20,360 20,960 22,100 28,290 4,600 600
Ship tons® 509 524 552 707 115 15
Construction time, based upon average terrain

and weather conditions, man-days 1,160 1,270 1,450 2,110 780 340

8This 1ist includes e limited amount of spare material and is to be used as a guide only; requirements
for the particular situation must be determined. Commercial experience indicates thet about 20% spere
material is required. Construction of tactical open wire lines is covered in TM 11-368.

be a second crossarm is to be installed on an existing line, the poles must be of sufficiext height
to maintain clearances.

cShip ton assumed equal to 40 cu. f£t.

rJed
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609. MATERIALS FOR CONSTRUCTION OF OPEN WIRE LINES FOR FIXED PLANT,
TI50-FOOT SPANS, ALL STORM LOADING AREAS,

Par. 609

Quantities Quantities
for for
100-miles 100-Miles
Stock of Line Stock of Line
Description Number 4 Pairs Desceription Number 4 Pairs
Pole, treated, Class 7, 30' 5A3230-1 3,800 Bolt, carriage, 3/8" x4-1/2"
Pole, treated, Class 7, 35' 5A3235 50 G.I. 5B1106=-4.5 250
Pole, treated, Class 6, 40' 5A3240-1 40 Bolt, double arming,
Crossarm PF=92=A, 8-pin, 5/8" x 14", G.I. 5B1210-14 200
71=4n 541592 4,000 Bolt, double arming,
5/8" x 16", G.I. 5B1210=-16 400
Pin PF=59 B5A3059 32,250 Bolt, double arming,
Insulator, glass, Whitall 5/8" x 18", G.I. 5B1210-18 400
Tatum No. 1 3G1815-1 29,000 Bolt, double arming, .
Insulator IN=128, trans= 5/8" x 20", G.I. 5B1210=20 400
position glass 3G1815-53 2,200 Bolt, eye, 5/8"x10", G.I. 5B1310=10 100
Bolt, eye, 5/8"x12", G.I. 5Bl310-12 50
Wire,104 C-S, 40% con- Bolt, eye, 5/8"x14", G,I. 5Bl310-14 0
ductivity 1A809.104 135,000 1bs. | Bolt, eye, 3/4" x10", G.I. 5B1312=-10 50
Wire W=74 1A74 Substitute Bolt, eye, 3/4" x 12", G.I. 5B1312-12 25
for Wire, Bolt, bent eye,
104 C=S 5/8* x 10", G.I. 5B1410-10 400
Bolt, bent eye,
Wire W-90 1A90 20,000 ft. 5/8" x 12", G.I. 5B1410=12 100
Wire W=-115 1A115 40,000 ft.| Bolt, bent eye, 5/8" x 14",
Wire, #12 BWG G.I. 14812 10,560 ft. G.I. 5B1410-14 30
Wire, #12 NBS, copper, Bolt, bent eye,
S.d., 22" pieces 1A812.2 2,000 lbs. 3/4" x 10", G.I. 5B1412-10 125
Wire W=50 1B50 10,000 ft. | Bolt, bent eye,
Wire W=110-B 1B110BX 10,000 ft. 3/am x 12", G.I. 5Bl1412-12 75
Wire, #6, weatherproof Bolt, bent eye,
triple braid, solid, h.d. 1B806.1 1,000 ft. 3/4" x 14", G.I. 5B1412=14 25
Wire #14, ground RC solid, Bolt, machine, 58" x6",G.I. 5B1510=6 150
600-volt, single white Bolt, machine, 5/8" x8",G.I. 5B1510-8 100
braid 1B814.16 1,000 ft.| Bolt, machine, 5/8"x10",G.I. 5B1510-10 2,000
Insulator, strain, porcelain Bolt, machine, 5/8"x 127,6,I. 5B1510-12 3,000
Thomas #500 3G1875-500 200 Bolt, machine, 5/8" x 14",G.I. 5B1510-14 200
Insulator, strain, porcelain, Bolt, machine, 5/8"x 16",G.I. 5B1510=16 100
Thomas #502 3G1875-502 80 Bolt, machine, 5/8"x 18",G.I. 5B1510-18 100
Insulator, strain, porcelain, Brace PF-83, (side arm) 5B1985 50
Thomas #504 3G1875=504 50 Brace PF=4 5B2104 8,250
Connector, bridging, Brace, vertical,
W.E.Co. #3A 321403 200 Hubbard #7986 5B2226 20
Block, protector, carbon, Bracket PF=66, (drop)® 5B2366
W.E.Co. #26 4E926 400 Bracket PF=67, (phantom
Block, protector, W.E.Co.#30 4ES30 400 transposition)® 5B2367
Bracket PF=58 5A558 200 Clamp, cable, 7/16" 5B3107 500
Bushing, locust® SA805 Clamp, ground, strand;
Step, pole, wood, Hubbard #8956 or equal 5B3349 20
1-3/4" x 2=3/4" x 7" SA3710 200 Clamp FT=56, 3-bolt guy 5B3450 3,000
Anchor AH-1 S5B101 100 Connector, strand 5B4210 50
Anchor AH=2 5B102 800 Eye-nut, thimbleye, G.I.,
Anchor AH-9 5B109 300 for 5/8" bolt 5B4305 250
Anchor, guy, Matthews, Ground Rod GP-26 S5B4426 60
Scerulix, 8" (with 6' rod) 5B308=6 300 Hook, guy, "J", 4" 5B5284 200
Anchor Rod AH=6=A SB706A 825 Nut, square, G.I. for
Anchor Rod AH-7-A S5B707A 310 5/8" bolt 5B6510 400
Anchor Rod, 1/2" x7'-6" 5B808=7.6 100 Pin PF-62, (for transposi-
Anchor Rod, rock guy, tion bracket)? 5B8062
1" x 18", thimbleye Pin, steel, Hubbard 8005
bolt and wedge 5B816=1.5 30 or equal 5B8320 80
Anchor, swamp, screw type, Ring PF-73, (1/2*) 5B9310 400
12", for use with 2" pipe NSN 50 Ring PF-74, (bridle, 1-1/4") 5B9320 200
8,500 Ring PF-75, (bridle, 1-5/8") 5B9326 100

Bolt, carriage, 38" x 4",G.I.

8Mese items are required only when transpositions are to be made on brackets in-

5B1106-4

stead of on Transposition Insulators (IN-128) in the manner described in TM 11-2253

Open Wire Construction for Fixed Plant Application.

Table continued on next page
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Par. 609-610

MATERTALS FOR CONSTRUCTION OF OPEN WIRE LINES FOR FIXED PLANT,
TS0-FOOT SPANS, ALL STORM LOADING AREAS, |

Contlnued)

Quantities Quantities
for for
100=Miles 100=-Niles
Stock of Line Stock of Line
Description Number 4 Pairs Description Number 4 Pairs
Ring, drive, 5/8”, G.I. 5B9536 400 Washer, round, G.I. 5B20311 200
Screw, lag, G.I., Protector, telephone,

1/4" x 2-1/2" 5B10004-2.5 50 line, S-pair 502200 20
Screw, lag, G.I., Paint, ready mixed orange,

1/2" x 4-1/2" 5BL0008-4,5 5,000 lead base, Signal Corps 661510 10 gal.
Serew, lag, G.I., 1/2"x6" 5Bl0008-6 100 Nail, common wire, 6-d 611406 300 1bs.
s;;'{e"é 'I’°°d' #14, 2", SB14014-16 o Nail, common wire, 30-d 611430 100 1bs.

y e - 120 doz, Nail, cormon wire, 60-d 611460 200 1bs.
Servisleeve for 5/16"
strand 5B15500 2,500 Nail, roofing, #12, 1" 612001 25 1bs.
Staple, G.I., 1-1/2" 5B17001.5 40 1bs. | Sleeve FT-88, (copper #10
Step PF-37 5B17137 2,400 B&S, 4-3/4" long) EN5588
Strap, storm guy, G.S., Sleeve, splicing, SCL-696-A,
Hubbard #6001 5B17511 250 Nicopress, C~104-Q 6N5610.3 5,000
Thimble FPF=44 5B18044 200 Sleeve, offset, dead-end,
Washer PF=77 5B20077 200 Nicopress, 91-1027J 6N5621-2 1,000
Washer PF=78 5B20078 500 Solder M-31 6N7531 20 1bs.
Washer PF-79 5B20079 10,000 Solder, wire, half and
Washer, square, G.I., half, #10 6N7600 20 1bs.
2-1/4", with 11/16" hole 5B20209-11 2,000 Tape TL-83 6N8583 100 rolls
Washer, square, G.I., Tape TL-94 6N8594 25 rolls
Hubbard #7817 or equal 5B20212=13 100 Pipe, carbon steel, fed.
Washer, curved, G.I., Spec. WW=P-403A (2-inch,

for 5/8" bent eye bolt 5B20310 1,400 in 10-foot lengths) 627557-2.2 200 fto
610. OPEN WIRE LINES - SHIPPING DATA.

Quentities for 100 Miles of Line
1l Pair 2 Pairs 4 Pairs 8 Pairs

Tactical Line Shipping Shipping Shipping Shipping
4x4 Lumber Supports, Weight Space Weight Space Weight Space Weight Space
150! Span Lbs. Cu. Ft. Lbs. Cu., Ft. Lbs. Cu. Ft. Lbs. Cu., F¢,
Poles and Crossarms 386,600 11,530 386,600 11,530 434,900 12,720 This type of
Pins and Insulators 11,900 370 23,800 740 47,600 1,480 construction
Wire 20,000 320 40,000 640 80,000 1,280 is not used.
Accessory Materials 11,200 130 11,600 130 12,700 140
Total 429,700 12,350 462,000 13,040 675,200 15,620
Ship tons? 309 326 390
Tactical Line
Round Poles, 150* Span
Poles and Crossarms 925,000 24,110 925,000 24,110 925,000 24,110 1,109,000 29,930
Pins and Insulators 11,900 330 23,800 660 45,800 1,290 91,900 2,570
Wire 20,000 320 40,000 640 80,000 1,280 160,000 2,560
Accessory Materials 51,500 870 52,000 880 52,800 880 70,700 1,000
Total 1,008,400 25,630 1,040,800 26,290 1,103,600 27,560 1,431,600 35,060
Ship tons? 641 657 : 689 876
Tactical Line
Round Poles, 200" Span
Poles and Crossarms 731,100 19,070 731,100 19,070 731,100 19,070 875,400 22,840
Pins and Insulators 9,800 270 19,600 650 37,200 1,040 74,400 2,080
Wire 20,000 320 40,000 640 80,000 1,280 160,000 2,560
Accessory Materials 40,900 700 41,300 700 42,100 710 56,300 810
Total 801,800 20,360 832,000 20,960 890,400 22,100 1,166,100 28,290
Ship tons? 509 524 562 707

8 Ship ton assumed equal to 40 Cu. Ft.
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Par. 610-613
Quantities for 100 Miles of Line
1l Pair 2 Pairs 4 Pairs 8 Pairs

Fixed Plant Line Shipping Shipping Shipping Shipping
30' Class 7 Weight Space Weight Space Weight Space Weight Space
Round Poles, 150' Span Lbs. Cu. Ft. Lbs. Cu. Ft. Lbs. Cu. Ft. Lba, Cu. Ft.
Poles and Crossarms 1,729,000 45,530 1,729,000 45,530 1,729,000 45,530 1,8%9,000 48,330
Pins and Insulators 16,700 440 33,400 880 66,800 1,770 133,600 3,540
Wire 33,700 370 67,500 740 135,000 1,480 270,000 2,960
Accessory Materials® 98, 500 1,950 99,300 1,950 100,700 1,870 129, 200 2,160
Total N 1,877,900 48,290 1,929,200 49,100 2,031,500 50,750 2,372,600 56,990
Ship tons 1,207 1,228 1,269 1,425

aFigures based on average requirements and do not include all of the

accessory materials listed in paragraph 609,

b
Ship ton assumed equal to 40 Cu. Ft.

Section III
Field Wires and Field Cables

611. GENERAL. In this section are given
the electrical and physical data on
field wires and field cables, all of
which are insulated with rubber or rubber
substitutes. In addition, examples are
~included of the types and quantities of
~materials which might be required for 100-
mile units of spiral-four aerial, ground
surface and buried cable lines together
with weights and shipping space requirements.

612. SPIRAL FOUR WITH MESSENGER SUPPORT.
In an aerial installation where
clearances are critical or spans unusual-

ly long, so that the amount or sag in
spiral four cable cannot be tolerated,

it may be supported by messenger. A
method of employing messenger support,
that will withstand most storm conditions,
is described in ™ 11-369. While the de-
scription covers only one span, inter-
mediate supports can be handled readily
by supporting the messenger loosely with
drive hooks (PF-8l1). Where speed rather
than strength is important, Wire W-145
(109 high strength steel) or other wire
may be used as a messenger in place of
2.2M strand. If cable hangers per SCL
Spec. No. 694 (Stock No. 5B3459) are not
aveilable as a means of attaching the

cable to the messenger, loops of marline
or Wire W-110-B may be used. Placing the
hangers or supports at intervals of 6 to
10 feet ordinarily will be found satis-
factory.

613. LONG RANGE TACTICAL WIRE W-143.

8. The requirements for long range tac-
tical wire (W-143) as to materials for
aerial, ground surface and buried lines
are similar to the respective cases for
spiral-four cable given in paragraph 616.
However, it should be noted that Wire
W-143 has no connectors and should be
spliced in the manner set forth in TB
SIG 3, in which rubber tape and friction
tape are specified.

b. In aerial construction, Wire W~143
may be supported from poles and trees
like spiral-four cable, through the use
of Drive Hook PF-81 and hanger (SCL Spec.
694). A short length of Wire W-143 is
placed in the hanger along side the wire
to be supported, to afford a firm grip
of the hanger on the wire. At corners
and terminal poles Wire W-143 may be
supported by Clamp PF-84 (Stock No.
5B3084). This type of clamp may also
be used in anchoring to stakes in ground
surface construction. When Wire W-143
is placed aerially the span length should
be not over 150 feet and the sag in a
150-foot span should be not less than
about 3-1/2 feet.
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614. FIELD WIRES AND CABLES - PHYSICAL DATA AND STOCK NUMBERS.

Net Pecked®
Major Weight per Weight
Dimension Mile of per Mile Cu., Ft.
of Cross- Breaking Wire or Length of Wire per Mile
Nomenclature Section Load Cable Type of per or Cable of Wire
Neme Type No. Stock No. Inches Pounds Pounds Package Package Pounds_ or Cable

Wire W-50 1B50 460 400 320 Coil 1000 ft. 320 5.8
Wire W-108 1B108 .260 400 170 Coil 1000 £t. 170 4.8
Wire W-108-A 1Bl08A .260 340 158 Coil 1000 ft. 158 4.8
Field Wire W-110-B¢ 1B110B.2 .290 300 120 Reel DR-5 1 mile 154 4.0

1B110B.1 Reel DR-4 1/2 mile 164 4.0

1B110BX Coil 1000 ft. 120 4.8
Assault Wire W-130 1B130.1 .126 110 30 Reel DR-4 2 milies a &1 1.0

1B130.2 Reel DR-8 1/4 mile 38 1.6
Assault Wire W-130-A 1Bl30A.1 .120 110 34,5 Reel DR-4 2 miles 45.5 1.0

131304.2 Reel DR-8 1/4 miled . 1.6
Assault Wire W-130-C
Assault Wire WD-3/TT .180 120 45 Reel DR-4 1 mile 87 2.0

Reel DR-8 1/4 mile 53 1.6
Long Renge w-143°  1B143 . 304 290 240 Reel DR-5 5/8 mile 294 6.4
Tactical
Wire
Cable Stub CC- 344 1Bl444 .5 425 10 ft.
Cable €C- 345 1B1445~2640 «d 435 600 Reel DR-7 1/2 miled 680 15.8
Assembly Shown in 1B1445-1000 Reel TR-15 1000 ft. 810 25.3
Fig. No.
601

Remarksb

Twisted pair, drop wire; 14 ga. (.064
in.,) hard drawn copper; each rubber and
braid covered, nonstabilized.

Parallel pair, drop wire; 17 ga.

{.045 in.) tinned copper-steel or bronze,
rubber, cotton braid, weather-proofed,
nonstabilized.

Same as W-108 except 18 ga. (.040 in.)

Twisted pair; each rubber end braid cov-
ersd; each composed of 4-.013 in. steel
and 3-.0135 in. copper strends, non-
Stabilized.

Twisted pair; each rubber covered; no
braid; each composed of 6-.0095 in.
steel and 1-.010 in. copper strands, non-
stabilized.

Seme as W-130 except plastic (vinylite)
instead of rubber.

Approximately same as W-130-A except
polyethylene insulation instead of
vinylite.

Same &s W-130 except that each conductor
hes braid over rubber.

Parallel pair; each conductor composed
of' 7-.0226 in. copper strands; stabil-
ized, cotton breid, weather-proofed.
TB Sig 3.

S-pair, consists ot Cable WC-534, 10-ft.
length, with plug con one end only,

.036 in. copper, solid, each rubber cov-
ered; rubber overall, nonstabilized.,

™ 11-371 and TM 11-366.

S-pair, consists of Cable WC-534 with
plug on each end; .036 in. copper, solid,
each rubber covered; rubber overall,
nonstabilized. TM 11-371 and ™ 11-366.

xBg
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Nomenclature

Name

Cable
Assembly

Type No.

Net ,
Weight per
Mile of
Wire or
Cable
Pounds

Major

Dimension

of Cross~ Bresaking
Section Load
Inches Pounds

Type of

Stock No. Package.

CC=-355 or 1B1455-1000

CC-355-A

Cable Stub (CC-356

Cable
Assembly

Cable
Assembly

Coil

CCc-358
Shown in
Fig. No.

602

Ccc-368

c-114-A°
Shown in
Fig. No.
603

Packed®
Weight

per Mile Cu. Ft.
Length of Wire

per
Package

Pounds

per Mile

or Cable of Wire

or cable

Remarks P

0.7 750 1200 Reel DR=7

or
1B1455A-1000

1B1456 0.42 500

1B1458 0.42 500 540

1Bl1468 0.42 500

3C114A

1000 rt.4

12 ft,

Reel IR-15 1/4 mile

100 ft.

1410

700

41.7

19.2

10-pair, consists of Cable WC-535 with
plug on each end; .036 in. copper, solid,
each rubber covered; rubber overall, non-
stabilized, TM 11-371 and T 11-366.

Spiral-four, consists of 12~ft. length of
cable WC-548, one end only equipped with
connector containing 6 millihenry load
coil; 2 pairs, each conductor consists of
7-.015 in, copper strands; each conductor
rubber covered; stabilized; steel braid
and rubber or substitute overall.

™ 11-369 and T™ 11-2001.

Spiral-four, consists of 1/4-mile length
of Cable WC-548, each end equipped with
connector containing 6 millihenry load
coll; 2 pairs, each conductor consists
of 7-,015 in. copper strands; each con-
ductor rubber covered; stabilized; steel
braid and rubber or substitute overall.
™ 11-369 and T™ 11-2001.

Spiral-four, consists of 100-ft. length
of Cable WC-548, each end eguipped with
connector, but no load coil; 2 pairs,
each conductor consists of 7-.015 in.
copper strands; each conductor rubber
covered; stabilized; steel braid and
rubber or substitute overall.

™ 11-369 and ™ 11-2001.

An 88 millihenry loading coil, with d-c
resistance of 8.4 ohms, weighing ap-
proximately 3 1lbs, having a water-
proof phenol plastic case, about 3-1/8"
X 4-1/2" x 2-3/4", Binding post ter-
minals. FM 24-5 and TB Sig 3.

& wire furnished in eoils is generally wrapped with paper or fiber covering and net weight and packed weight

are approximately the same.

b Stabilized insulated wires and cables are designed to minimize changes in leakage and capacitance due to
moisture conditions; nonstabilized insulated wires and cables do not have this deslgn feature.

e Coil C-114~A is used at l-mile intervals on Wire W-110-B and at 5/8-mile intervals on Wire W-143 to extend

talking range.

a Avallable in other lengths; consult Signal Corps Catalog.

*Jad
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TERMINATING - DEPOT INTERMEDIATE [~ FIELD REPAIR SPLICE
CLAMP * REPAIR SPIRAL SUPPORT TERMINATING GRIP
SPLICE OF FIELD WIRE

_r ! SECTION THROUGH CONNECTOR
SHOWING MOLDED-IN LOADING
CONNECTORS

‘COIL
FIGURE 601. Cable Assembly FIGURE 602. Cable Assembly CC-358 FIGURE 603. Coil
CC-345 on Reel DR-7 (Spiral-four Aerial Construction) C-114-A (Loading

Coil)

*Ixsd
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615, TRANSMISSION DATA ON RUBBER INSULATED WIRES AND CABLES.
D.C.

Resistance® b Nonrepeatered
Ohms : 1000-Cycle Approximate Attenuation Taelking Range =
Per Loop Capacitance Impedance® db/mi Miles for Net Loss of
Nomenclature Loeding® Mile mf/mi Ohms 1l K¢ B8 Kc 11 Ke 0 K¢ 3 6 6 db 18 db_ 40 db

W-50 - Wet Nonloaded 26 0.24 112-j81 1.0 1.9 2.1 3.0 4.2 6. 18. 30,
W-50 - Dry Nonloaded 26 .07 215~ j147 .55 .85 .9 1.05 1.25
W-108 - Wet Nonloaded 180 0.24 253-j238 3.2 7.9 8.9 10,9 12.3 1.9 5.6 9.5
W-108 - Dry Nonloaded 180 0.13 337~-3319 2,3 5.7 6.3 7.2 7.6
W-108=-A - Wet Nonloaded 230 0.24 285-j268 3.6 9.3 10.5 13.1 15.0 1.7 5. 8.5
W-108-A '- Dry Nonloaded 230 0.13 380- j364 2.7 6.7 7.5 8.8 9.5
W-110-B - Wet Nonloaded 186 0.18 300-j270 2.8 6.4 7.2 8.9 11.2 2. 6. 11.
W-110-B - Dry Nonloaded 186 .07 485- j440 1.7 3.7 4.0 4.6 5.2
W-110-B - Wet 5280-88 195 0.18 775- j105 1.6 - - - - 3.7 11. 19,
W-110-B - Dry 5280-88 195 .07 1175-j180 0.8 - - - -
W-130 - Wet Nonloaded 590 0.19 505- j475 5.0 12.5 13.5 16.0 18.5 1.2 3.6 6.0
W-130 - Dry Nonloaded 590 .07 890~ j850 3.0 7.0 8.0 9.0 10.5
W-130-A - Wet Nonloaded 590 0.28 4323-3372 6.5 14.5 16.5 19.0 22.0 0.9 3. 4,5
W-130-A - Dry Nonloaded 590 .09 775-j697 3.5 8.0 9.0 10.5 12.5
W-130-C Characteristics approximately the same as W-130-A
WD-3/TT Nonloaded 590 Characteristics approximately the same as W-130
W-143 Nonloeded 35 0.21 130- 3105 1.2 2.1 2.2 2.5 2.9 5. 15. 25,
W-143 3300-88 48 0.21 870-j20 0.30 - - - - 20. 60. 100.
WC-548-3Side Nonloaded 71 0.12 235-j200 1.3 2.5 2.7 3.0 3.4 4.6 14. 23,
CC-358-Side 1320-6 77 0.12 475-j105 0.75 0.88% 0.95 - - 8 24. 40,
CC-358-Phentom Nonloaded 39 0.27 130~ j85 1.3 2.5 2.7 4.4 4,6 14, 23.
CC-345 Nonloaded 90 0.14 240-j220 1.7 3.7 4.0 4.6 5.0 3.5 11. 18.
CC-355-A Nonloaded 90 0.14 240- j220 1.7 3.7 4.0 4.6 5.0 3.5 11. 18.

87he type of loading is shown by a number representing the wire distance
between loading coils expressed in feet, followed by a number represent-
ing the inductance of the loading coil expressed in millihenries.

®The data on this table apply to a temperature of about 70 F.

®For loaded cireuits, the 1000 cycle impedance is for the mid-section
point of a loading section.

~xed
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616. MATERIALS FOR CONSTRUCTION OF SPIRAL~FOUR CABLE LINES.

Quantities for 100 Miles of Line>

b To Instell
Aerial Line, 1 Cable Ground Buried

4x4 Lumber on Existing Surface Buried Line,®

Supports, Aerial Line Line,¢ Line,® 2 cables

Stock 150-foot Spans, or on Trees, Single Single Placed

Description Number Single Cable 150-foot Spans cable ceble goncurrently

Lumber, treated, 2" x4" x20° 5A2705 800 - - - -
Lumber, treated, 2" x4" x24! OA2724 600 - - - -

Lumber, treated, 4" x4" x18* 542718 ~ - 1,000 1,000 1,000
Lumber, treated, 4" x 4" x 20 5A2720 3,600 - - - "
cable Assembly® CC-358, 1,4 mile per Reel DR-15 1R1458 500 500 500 500 1,C00
Cable Assembly CC-~368 1B1468 50 S0 50 50 100
Cable Stub CC-356 181456 15 15 15 15 30
Bolt, carriage, 1/2" x 4-1/2" G.I. 5B1108-4.5 1,200 - - - -

Bolt, mAchine, 5/8™ x 6", G.I. 5B1510-6 1,000 - - - -
Bolt, machine, 5/8" x 10", G.I. 581510-10 1,000 - 1,000 1,000 1,000

Cable Hanger, per SCL Spec. No. 694 5B3459 4,400 4,400 - - -
Clamp, dead end, Kearney Lay-Cit, or equal 5B3094 2,400 2,400 2,200 2,200 4,400
connector,- bridging, W.E.Co. 24 321402 150 150 - - -

Hook PF-8l1, drive S5B5081 4,400 4,400 500 500 700
Marline RP=-2 626981 50 1bs. 50 1bs. 50 1bs. 50 1bs. 100 1bs,
Nail, common wire, 12-d 6L1412 1,600 1lbs. ~ 12 lbs., 12 1lbs. 12 1bs.
Nail, common wire, 20-d 6L1420 300 lbs. - - - -
Sleeve, G.S,, for 109 guy wire, (S-109-Q) 6N5709.2 2,500 ~ 600 600 600
staked GP-2, rod, 3/4"™ x 16" x 1-1/8" head 2A3302 800 - - - -

Tale, 200 mesh, Grade A, white (Wishnick -

Tumpeer, Inc., New York, N.¥., or equal) - - - 200 1lbs, 250 1lbs,
Washer®, square, G.I., 2-1/4" with 11/16" hole 5820209-11 2,500 - 2,000 2,000 2,000
Wire w-110-B 1Bi10BX 4,000 ft. 4,000 ft. 4,000 ft. 4,000 ft, 6,000 ft.
Wire w-145, 109 GS 14145 2,500 1lbs. - 2,000 1lbs, 2,000 lbs, 2,000 1lbs.
Estimates for 100-mile unit

Weight, short tons 206 45 79 79 123

Shipping space, cubic feet 12,300 2,530 4,510 4,510 6,950

Ship tonsf 308 83 113 113 174

Construction time, based on average terrain e c

and weather conditions, man~days 1,030 440 315 415 550

®Includes 25% spare Cable Assembly CC-358 and a limited amount of other spare material. TFigures for aerial construction
are based on cable wlthout messenger support. Construction information covered in ™M 11-369.

bThis list includes sufficient material for 10% of structures to be of A~freme type as shown in TM 11-369.

e15.12L0ws for 2 overhead crossings per mile without messenger support (TM 11-369) and construction time includes 130
man-days for crossings. With messenger support (paragraph 612) the following additional material is required per
200 foot crossing: 300 ft. Wire, Messenger W-503, Stock No. 1A503; 1.0 Clamps PF-61 (2 bolt), Stock No. 5B3061;

3 Clamps (dead end) for CC~358, Stock No. 5B3094. Increase in construction time is about .7 man-days per crossing.
dWOOden stakes, 2" x 4" x 30", may be substituted for Stakes GP-2.

e'N‘ashe:v:s, round, 5B20111, may be substituted for square washers.

fShip ton assumed equal to 40 cu. ft.

*Jed
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617. SPIRAL-FQUR CABLE LINES - SHIPPING DATA,

Par. 617-61¢

_Quantities for 100 Miles of Line (One Cable)

Aerial Line Aerial Installa-
with 4 x 4 tion on Bxisting Ground Surface
Lumber Supports Line LineC Buried Line ¢
Shipping Shipping Shipping Shippring
Weight Space Weight Spece Weight Space Weight Space
Lbs. Cu. Ft. Lbs. Cu. Ft. Lbe. Cu. Ft,. Lbs., Cu. Ft.
4 x4 Lumber Supports 314,600 9,680 - - - - - -
Spiral=Four Cabled 88,400 2,440 88,400 2,440 88,400 2,440 88,400 2,440
Accessory Material 8,700 180 1,900 90 - - - -
Total 411,700 12,300 90,300 2,530 88,400 2,440 88,400 2,440
Ship tons® 308 63 61 61

3fmese figures include 254 spare Cable Assemblies CC-358.
bShip ton assumed equal to 40 cu. ft.

CAllow following for each overhead crossing (™M 11-368).

Poles and accessories; 350 lbs, 10.5 cu. ft.

Section IV
Lead-covered Cables and Losding

618. GENERAL. This section gives in-
formation concerning lead~covered
cables and loading coils. It also in-
cludes placement data for aerial cable
construction, examples of the materials
required for 100 mile aerial cable lines
and data on lead sleeves. Information
concerning methods of constructing cable
lines is given in ™ 11-363 and in Bell
System Practices. The loading coils and
cases listed in this section are Western
Electric Company items stocked by the
Signal Corps. The mounting hardware re-
quired for installing them is included,

also. If these items do not meet the
requirements for a particular job, other
types may be procured. The transmission
characteristics of H-88-50 and H-88-N
circuits using these loading units and
coils are given in chapter 7. The 204CG
loading coil case and SM1l loading units
have been discontinued by the manufac-
turer. They are replaced by the 208
type case and the MF1ll loading unrit,
which is electrically equivaleant to the
SM11 unit. The case containing 12 MFll
units is the 208A, which is smaller and
lighter than the 204CG case due to &
more compact assembly of the loading
units, When existing stocks of 204CG
cases are depleted, the 208A case will
be substituted.

619. LEAD-COVERED CABLES - PHYSICAL DATA AND STOCK NUMEERS.

Total
Aver. Weight Weight
Amer. Reel Weight of Reel & Shipping Floor
Wire a Lgth. Reel - cable Cable- Space Space
Gauge _Size Type Stock No. Feet Pounds Pounds Pounds (Cu,.Ft. 5q.Ft.
8. Wires Insulated with Paper
17 1l pr T.A. 1D1017 1500 10 197 207 4 2
19 2 pr T.A. 1p253 3000 210 2625 2835 54 12
22 2 pr T.A. lplo22 3000 210 2400 2610 54 12
19 10 pr L.C. 1lc401,.1 3000 304 2400 2704 51 11
JT. 1D364.3 3000 304 2880 3184 51 11
T.A. 1p364,.1,.2 3000 490 4500 4990 93 16
22 10 pr L.C. 1c411,.1 3500 304 1855 2159 51 11
JT. 1p369.2 3500 304 2205 2509 51 11
T.A, 1D369,.1, .4 4500 418 4050 4468 73 14
19 7 qd L.C. 1c819.6 3000 385 3000 3385 64 13
JT. 1D719 4000 304 4800 5104 51 11
T.A. 1Dp719.1 4000 522 6800 7322 104 16

aThe first three cables (one-pair and two-pair) are insulated with rubber or sub-
stitute; all other cables are insulated with paper or paper pulp. T.A. = single
tape armored (Subterranean), L.C. = lead sheath covered (aerial or subterranean
with no armoring or other protection), JT. = jute protected (subterranean),
Lead covered fusing cable consisting of 24 or 26 AWG conductors in the ma jority
of sizes indicated in the above tabulation is available in short lengths as re-
quired for protection of outside plant cable as described in Section G10.340 of

Bell System Practices.,

Table continued on next page
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LEAD-COVERED CABLES - PHYSICAL DATA AND STOCK NUMBERS. (Continued)

Amer.
Wire

Gauge

22

19

22

19

19

22

19

19
19

22

19

19

22

22
22
22
22

Size

15

25

25

13

50

50

27

37
100

100

52

200

200

300
400
600
900

pr

pr

pr

qa

pr

pr

qd

qd
pr

pr

qd

pr

Type®

L.C.
JT.

T.A.
L.cl
JT.

T.A.
L.C.
JT.

T.A.
L.C.
JT.

T'A'
L.C.
JT.

T.A.
L.C.
JT.

T.A.
L.C.
JT.

T.A.
L.C.
L.C.
JT.

T.A.
L.C.
JT'

T.-A'
L.C.
JT.

T.A.
L.C.
JT.

T.A.
L.C.
JT.

T.A.
L.C.
L.C.
L.C.
L.C.

b. Wires Tnsulated with Textile

22
22
22
22
22
22

19
35
50
100
150
200

L.C.
L.C.
L.C.
L.C.
L' C.

L.C.

Total
Aver. Weight Weight
Reel Weight of Reel & Shipping Floor
Lgth. Reel ~ (Cable cable- Space Space
Stock No. Feet Pounds Pounds Pounds Cu.Ft. Sq.Ft.
1c412,.1 3500 264 2205 2469 40 10
1p365.3 4000 304 3024 3328 51 11
1p365,.1,.2 4000 418 4280 4698 73 14
1c404,.1 3000 304 3600 3904 51 11
1D366.4 2000 304 2880 3184 51 11
1D366,.2, .3 2000 490 4080 4570 93 16
1c4l14,.2 4200 304 3150 3454 51 11
1D371.3 3000 304 2700 3004 51 11
1p371,.2,.4 3000 522 3810 4332 104 16
1c819.12,-1,.11 3000 510 3600 4110 83 15
iD366.6 3000 490 4320 4810 93 16
1p366,.1,.5 3000 490 6000 6490 93 16
1C407,.1 2500 385 5000 5385 64 13
1D367.4 2000 522 4800 5322 104 16
1D367, .3 2000 1112 6800 7912 187 26
1c4l7,.2 3000 385 3300 3685 64 13
1D355.3 2000 418 2640 3058 73 14
1D355,.2, .4 2000 490 6800 7290 93 16
1¢819.26~1 3000 585 3000 3585 116 17
1D367.6 2500 490 7000 7490 93 16
1D367.1,.5 2500 732 8500 9232 140 20
1C819.36 2000 330 5000 5330 90 15
1c409,.1 1600 418 6080 6498 73 14
1D368.7 1000 445 4560 5005 83 15
1D368, .6 1000 490 5000 5490 93 16
1c419,.2 3000 445 5400 5845 83 15
1Dp357,.2 3000 625 6480 7105 128 18
1D357,.1,.4 3000 1112 9180 10292 187 26
1¢819.51-1 1500 522 5700 6222 104 16
1D368.9 1000 304 4560 4864 51 11
1D368.4, .8 1500 675 7500 8775 134 19
1c452,.1 1200 418 8700 9118 73 14
1D375.4 750 522 6525 7047 104 16
1iDp375,.3 750 585 8187 8772 116 17
1c421,.2 1600 445 4640 5085 83 15
1D376.2 2000 732 6960 7692 140 20
1D376,.1,.3 2000 490 9860 10350 93 16
1c423 1400 * 585 4550 5135 116 17
1c425 1200 522 5100 5622 104 . 16
1c429 900 522 5625 6147 104 16
1C429-900 650 625 5499 6124 128 18
1c822,.10-2 3500 120 1120 1240 22 6
1¢822.25-1 3500 304 1785 2089 51 11
1c822.50-~2 2500 304 2350 2654 51 11
1c822.100-2,1 2500 418 3560 3978 73 14
1€822.150 1600 418 2976 3394 73 14
1¢822.200~4 1500 445 4395 4840 83 15

8The first three cables (one~pair and two-pair) are insuleted with rubber or sub-
stitute; all other cables are insulated with paper or paper pulp.
tape armored (Subterranean), L.C. = lead sheath covered (aerial or subterranean
with no armoring or other protection), JT. = jute protected (subterranean).
Lead covered fusing cable consisting of 24 or 26 AWG conductors in the ma jority
of sizes indicated in the above tabulation is available in short lengths as re-
quired for protection of outside plant cable as described in Section G10.340 of
Bell System Practices.
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Par. 620

620. VOXCE FREQUENGY LEAD-COVERED CABLE LOADING EQUIPMENT - DESCRIPTION.

Load ing Number of
Coil Loading
Case No. Units
(Western Shown or Installa-
Electric in Loading Weight Dimensions - tion .
Co.Code) FigHo. Coils® Lba. _Inches? Practices Remarks®

204CG 604 12Units 370 9-1/2x12x 29 high A.T. &,T.d Welded steel case for underground use.
€o.Speci= Installed on mAnhole floor. Complete
fication with 10 ft. cable stub. Equipped with
4860 Sup- No. SMll loading units for H-88-50
plement E phantom group loading omn quadded
cables. Replaced by 208A.
Loading Unit Data
Inductance Resistance - Ohms
Millihenries D.C. 1000 Cycles
Side Ckt. 88. 7.9 9.1
Phantom Ckt. 50. 4.0 4.5
Resistance includes coil plus 7-1/2 ft.
of cable stub.

208A 605 12 Units 95 8-5/8 diam. x 12-1/4 Welded steel case for underground use.
Installed on manhole floor or wall.
Complete with 10 ft. cable stub.
Equipped with No. MF1ll loading units,
electrically equivalent to Sill load-
ing units. Replaces 204CG.

124A - 15 Coils 15 3-7/8 diam.x6-7/8 A.T.&T. Lead sleeve case for aerial or undere
Co.Speci= ground use. Installed on cable mes=
fication senger wire, on poles, or in manholes.
4860 Sup- Complete with 10 ft. cable stub.
plement E Equipped with No. 632 loading coils
for H-88 loading on nonphantomed cable
pairs:
Loading Coil Data:
Inductance 88 mh; D.C. resistance 9.0
ohms; 1000-cycle resistance 10.4 ohms.
Resistance includes coil plus 7-1/2 ft.
of cable stub.

1248 - 26 Coils 25 3-7/8 diam.x 10-3/8 A.T.&T. Same as 124A except larger size.
Co.Speci-
fication
4860 Sup-
plement E

124C 606 51 Coils 40 3-7/8 diam.x17-3/4 A.T.& T. Same as 124A except larger size.
Co.Speci-
fication
4860 Sup-
plement E

125A 607 101 Coils 85 5-3/8 diam. x16-1/4 Bell System Welded steel case for aerial use. In-
Practice stalled on poles. Complete with 10 ft.
Section cable stub. Coils same as for 124A.
G52,160

80nits are assemblies of 3 ooils for loading a phantom and its two side circuits.
Coils are nonphantom type. Only the loading coil cases containing complements in-
dicated are stocked. The same cases may be procured with a fewer number of coils
than those indicated. Individual coils or units are not stocked.

bDimensions of loading pot, not including stubd cable.

CCoil codes are Western Electric Co. code numbers.

d’rhe 204CG case is not shown specifically but similar cases are shown which will
illustrate installation.
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Par. 620

FIGURE 606. Loading Coil Case 124C
(Western Blectric Co.)

FIGURE 604. Loading Coil Case 204CG
(Western Electric Co.)

FIGURE 605. Loading Coil Case 208A FIGURE 607. Loading Coil Case 125A
(Western Blectric Co.) (Western Blectric Co.)
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621. LOADING EQUIPMENT FOR YOICE-FREQUENCY

L_WJ—

Par. 621-623

CABLE CIRCUITS - STOCK NUMBERS AND

OGISTICAL DATA.

Loading Coil Weight = Volume =
Case No. Pounds _ Cubic Feet
Western Electric Stock Packed for Packed for
Co, Code Number Export Export
20ACG 4B330 450 15
208A - 180 15
124A None 75 10

Loading Coil Weight ~ Volume =
Case No. Pounds  Cubic Feet

Western Electric Stock Packed for Packed for

Co. Code Number Export Bxport
124B None 85 10
124C None 100 10
1254 KNone 175 15

622. MOUNTING HARDWARE FOR LOADING COIL CASES.

Loading Coil

Case No. a
Western Electric Mounting Hardware
Co. Code Underground Installations Aerial Installations
204CG Place on manhole floor: None
208A When placed on floor: Two 1/2" x
2=1/2" expansion bolts.
When attached to manhole walls:
Four 1/2" x 2-1/2" expansion bolts
124A For attachment to manhole walls: For attachment to cable messenger:
124B 2 No. 56 cable straps. Four 1/4" 2 Aerial cable supports.
124C X 1" hammer drive anchors For attachment to poles: 2 No. 56 cable
straps. Four 3/16" x 2" strap nails.
1254 For attachment to poles: Four 1/2" x
4~1/2" drive screws.
aA.ll codes referred to are Western Electric Co. codes.
23. TRANSMISSION DATA ON LEAD-COVERED CABLES.
D.G.‘D b Approximate Nonrepeatered
Amer. Type Resistance 1000=Cycle s Attenuation Talking Range =
Wire of a Ohms per Capacitance Impedance ab/mi Miles for Net Loss of
Gauge Ckt. Loading ILoop Mile nt/mi Ohms 1 Kec 8Ke 30Kc 6 3b 18 db 30 db
16 side NL 42 .062 255=3214 0.73 1.36 1.87 8 25 4l
16 side 6000-88 - 50 .062 1165=350 0.19 = - 32 95 155
19 side NL 86 .062 345=3317 1.08 2,37 3.07 5.5 16.5 28
19 side 6000=88 94 .062 1160«§110 0,36 - - 17,0 50 85
19 pair NL 86 .066 333=-3j308 1,11 - - 5.4 16.0 27
19 pair NL 86 .084 295-3273 1.26 - 4.8 14.5 24
22 pair NL 171 .082 416-3399 1,79 - - 3.4 10,2 1?
24 pair NL 274 072 558- 542 2,14 = - 2.8 845 14
24 pair NL 274 .084 517-3503 2,31 = - 2.6 7.9 13

@ NL indicates nonloaded. The type of loading is shown by a
number representing the wire distance between loading coils
expressed in feet followed by a number representing the
inductence of the loading coil expressed in millihenries.

b The data in this table apply at a temperature of 70°F.

¢ For loaded circuits, the 1000=cycle impedance is for tha
midsection point of a loading section.
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Par. 624

624. MATERTALS FOR CONSTRUCTION OF AERIAL GABLE LINES - 150-FOOT SPANS -

ALL STORM LOADING AREAS.
Quantities® Quantitied®
for for
Stoek 100-Miles Stock 100-Miles
Description Number of Line Description Number of Line
a. Diameters of Cable up to 1-3/16 inches.

Wire w=71 1A71 50 lbs. | Brace PF=4 5B2104 50
Wire W=90 1A90 20,000 ft. | Brace PF=7 5B2107 80
Wire W=115 1A115 574,400 ft. | Clamp, cable; 5/16" S5B3105 1,000
Wire W=116 1A116 2,500 ft. | Clamp, cable 7/16" 5B3107 1,000
Wire #12 BWG, G.I. 1A812 58,080 ft. | Clamp, cable 1/2" 5B3108 500
Wire, #6 weatherproof Clamp, cable 11/16" 5B3111 500
triple braid, solid h.d. 1B806.1 1,000 ft. | Clamp, cable 3/4" S5B3112 500
Insulator, porcelain; Clamp, cable 1-1/4" 5B3120 500
Thomes #502 3G1875-502 100 Clamp, cable 1-1/2n 5B3124 100
Insulator, porcelain; Clamp, cable 1-3/4" 5B3128 100
Thomes #504 3G1875-504 100 Clamp, cable, grade
Block, protector, carbon; type B adjustable 5B3190 600
W.E.Co. #26 4E926 200 Clamp, cable corner
Block, protector, W.E.Co. suspension #8902 S5B3202 300
#30 4E930 200 Clamp, cable suspension
Step, pole; wood, 1-3/4 x 1 per term. | 3-bolt 5B3203 3,800
2-3/4 x 7" S5A3710 as req Clamp, ground; strand,
Anchor AH-2 5B102 350 Hubbard #8956 or equal S5B3349 400
Anchor AH=9 S5B109 400 Clamp FT-56, 3-bolt
Anchor AH-10 5B110 50 guy clamp 5B3450 2,500
Anchor Rod AH=6-A S5B706A 425 Connector, strand 5B4210 270
Anchor Rod AH-7=A 5B707A 375 . Eye-nut, thimbleye G.I.
Anchor Rod AH=-8-A SB708A 60 for 5/8" bolt 5B4305 300
Anchor bolt, Rock guy Eye-nut, thimbleye G.I.
Hubbard 7547-T 5B816-15 50 for 3/4" bolt 5B4306 150
Anchor bolt, Rock guy TypeD NSN 50 ' Eye-nut, thimbleye G.I.
Bolt, double arming, 5/8 5B1210-10 100 for 1" bolt 5B4308 50
x 10" G.I. Ground Rod GP-26 5B4426 30
Bolt, double arming, 5/8 Hook, guy, "J", 4" 5B5284 150
x 12" G.I. 5B1210=12 100 Link, reinforcing,
Bolt, double arming, 5/8 8-3/8" long 5B5808.8 100
x 14" G.I. 5B1210-14 25 Link, reinforeing, short NSN 100
Bolt, double arming, 5/8 Nut, square, G.I. for
x 16" G.I. 5B1210-16 25 5/8" Standard Machine
Bolt, double arming, 5/8 bolt 5B6510 4,000
x 18" G.I. 5B1210-18 25 Plate, strain; G.I. 4"
Bolt, double arming, 5/8 x 8" 5B8504=8 200
x 20" G.I. 5B1210-20 25 Protector, guy wire 8¢ 5B8608 100
Bolt, eye; 3/8 x 6", G.I. 5B1306-6 75 Ring PF~63 5B9435 345,000
Bolt, eye; 5/8 x 12", G.I. 5B1310-12 150 4 per
Bolt, eye; 5/8 x 14", G.I. 5B1310~14 50 Screw, lag G.I. 1/4x 31/2" 5B10004-2.5 Terms
Bolt, eye; 3/4 x 10", G.I. 5B1312-10 50 Screw, lag G.I. 1/2x4-1/2" 5B10008-4.5 1,300
Bolt, eye; 3/4 x 12", G.I. 5B1312-12 50 Screw, wood, #l4, 2" RH G.I. 5B14014-16 24 doz.
Bolt, eye; 1 x 12", G.I. 5B1316-12 10 Servisleeve for 5/16"
Bolt, bent eye; 5/8 x 10" strand 5B15500 2,500
G.I. 5B1410-.0 275 Staple, G.I. 1-1/2" 5B17001.5 1,500
Bolt, bent eye; 5/8x 12"G.I. 5B1410-12 75 12 per
Bolt, bent eye; 3/4 x 10" Step PF-37 5B17137 Term,
G.I. 5Bl1412=10 150 Strap, reinforcing,
Bolt, bent eye; 3/4 x 14" Hubbard #8905 or equal 5B17505 100
G.I. 5Bl412-14 50 Strap, storm guy,
Bolt, bent eye; 1x 12" G.I. 5B1416-12 50 Graybar #6006 5B17508 50
Bolt, machine; 1/2 x 4-1/2" Strap, storm guy,
G.I. 5B1508=4,5 75 Hubbard #6005 5B17508-1 50
Bolt, machine; 1/2x6" G.I. 5B1508-6 50 Strap, euy, flat G.I. 5B17591 250
Bolt, machine 5/8 x 6" G.I. 5B1510-6 125 Strap, wall, guy eye G.I. S5SBL7595 20
Bolt, machine 5/8 x 8" G.I. 5B1510-8 550 Support, Aerial cable
Bolt, machine 5/8 x 10"G.I. 5B1510-10 3300 #1, 10" SBl7841 = = 12,000
Bolt, machine 5/8 x 12"G.I. 5B1510-12 550 Support, Aerial cable
Bolt, machine 5/8 x 14"G.I. 5B1510-14 125 #2, 16" 5B17842 2,000
Bolt, machine 5/8 x 16"G.I. 5B1510-16 125 Support, Aerial cable
Solt, machine 5/8 x 18"G.I. 5B1510-18 75 #3, 22" 5B17843 2,000

8 Poles not included.
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Par. 624
Quantitie g2 Quantiti es”
for for
Stoek 100-Miles Stock 100-Miles
Description Number of Line Description Number of Line
Thimble PF=-42 5B18042 50 Terminal box JB-13 502713 As required
Thimble PF=43 5B18043 50 Terminal Bax F10 5C3510F As required
Thimble PF-44 5B18044 50 Nail, common wire 6-d 611406 100 1bs.
Washer PF-77 5B20077 50 Nail, common wire 30-d 611430 100 1lbe.
Washer PF-78 5B20078 50 Nail, common wire 60-d 611460 100 1bs.
Washer PF=79 5B20079 9,000 Nail, roofing, #3 612003 100 1lbs.
Washer, round, G.I. 5B20109 200 Ribbon, bonding, copper,
Washer, square, G.I. 3/8" wide, #16 B&S 64903 1,000 ft.
AR f7SLT o7 sl SBACRLE-LS 60| gupe, MG s 100 o
’ t edey . n
5/8" bent eye bolt 5B20310 750 T;ge’aizigzﬁn' 2" wide, CNBE52-36 0
Washer, round, G.I. 5B20311 100 Tave. lead ine National - 100 rolls
Washer, curved, G.I., for ape, .ead serving Nationa
3/4" bent eye bolt 5B20312 700 Lead Co. or equal EN8835 700
Washer, curved, G.I,, for Anchor, Hammer drive G.I.
1" bent eye bolt 5B20316 50 1/4 x 1" 62284-4 500
Protector, telephone, Anchor, Hammer drive G.I.
line 5-pair 562200 10 1/4 x 1-1/4" 62.284-5 500
Terminal Cable (W.E.Co, 5C2502 As required | Anchor, screw, ironm,
BD=102) 3/8 x 2» 62306=8 100
Terminal Cable F26 5C2526 As required | Marline, 3 ply; 5 pound
Terminal box JB=10 5C2710 As required balls 626985 60 1be.
Terminal box JB-11 5C2711 As required
b. Diameters of Cable from 1-1/4" to 1-15/16".
Wire W-71 1A71 50 1bs. | Bolt, eye; 3/4 x 12" G.I. 5B1312-12 10
Wire W=90 1A90 574,000 £t. | Bolt, eye; 3/4 x 14" G.I. 5B1312-14 10
Wire W-115 1A115 2,500 ft. Bolt, eye; 1 x 12" G.I. S5B1316-12 150
Wire W-116 1A116 25,000 ft. Bolt, eye; 1 x 14" G.I. S5B1316=14 50
Wire W-145 1A145 52,800 ft. | Bolt, bent eye; 5/8 x 10"
Wire, #12 BWG, G.I. 1A812 5,280 ft. G.I. 5B1410-10 50
Wire, #6, weatherproof, Bolt, bent eye; 5/8 x 12"
triple braid, solid h.d. 1B806.1 1,000 ft. G.I. OB1410=12 25
Insulator, porcelain; Bolt, bent eye; 3/4 x 10"
Thomas #502 3G1875-502 100 G.I. 5B1412-=10 275
Insulator, porcelain; Bolt, bent eye; 3/4 x 14"
Thomas #504 3G1875=504 100 G.I. 5Bl412-14 75
Block, protector, carbon; Bolt, bent eye; 1 x 10" G.I. 5B1416-=10 25
W.E.Co. #26 4KE926 200 Bolt, bent eye; 1x 12" G.I. 5Bl416=12 150
Block, protector, WELCo. #30 4E930 200 Bolt, bent eye; 1 x14" G.I. 5Bl416-14 75
Step, pole; wood, 1 per term. | Bolt, machine; 1/2 x4-1/2"
1-3/4 x 2-3/4 x 7" 543710 as req. G.I. 5B1508-4.5 75
Anchor AH=-2 5B102 50 Bolt, machine; 1/2 x 6"G.I. 5B1508=6 50
Anchor AH-9 S5B109 350 Bolt, machine; 5/8x 6" G.I. 5BL510=6 125
Anchor AH=10 5B110 400 Bolt, machine; 5/8 x 8" G.I. 5B1510=8 550
Anchor Rod AH-6=A SB706A 60 Bolt, machine; 5/8 x10"G.I. 5B1510-10 3,300
Anchor Rod AH-7-A SB707A 360 Bolt, machine; 5/8 x12" G.I. 5B1510-12 550
Anchor Rod AH=8=A S5B708A 420 Bolt, machine; 5/8x 14" G.I. 5B1510-14 125
Anchor bolt, Rock guy Bolt, machine; 5/8 x16" G.I. 5B1510-16 125
Hubbard 7547-T 5B816=15 50 Bolt, machine; 5/8 x18" G.I. 5B1510-18 75
Anchor bolt, Rock guy Brace FF-4 5B2104 50
Type D NSN 50 Brace PF=7 5B2107 80
Bolt, double arming, Clamp, cable; 5/16" 5B3105 1,000
5/8 x 10" G.I. 5B1210-10 100 Clamp, cable; 7/16" 5B3107 1,000
Bolt, double arming, Clamp, cable; 1/2" 5B3108 500
5/8 x 12" G.I. 5B1210=-12 100 Clamp, cable; 11/16" SB3111 500
Bolt, double arming, Clamp, cable; 3/4" 5B3112 500
5/8 x 14" G.I. 5B1210-14 25 Clamp, cable; 1-1/4" 5B3120 500
Bolt, double arming, Clamp, cable; l-1/2" 5B3124 100
5/8 x 16" G.I. 5B1210=16 25 Clamp, cable; 1-3/4" 5B3128 100
Bolt, double arming, Clamp, cable grade,
5/8 x 18" G.I. 5B1210-18 25 Hubbard #8986 5B3186 400
Bolt, double arming, Clamp, cable grade,
5/8 x 20" G.I. 5B1210=20 25 Hubbard #8987 5B3187 200
Bolt, eye; 3/8 x 6" G.I. 5B1306=6 75 Clamp, cable, corner
Bolt, eye; 3/4 x 10" G.I. 5B1312-10 20 suspension #8902 5B3202 300

8 poles not included.

Data on round poles is given in paragraphs 631 and 632

Table c

ontinled on next page
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Par. 624-625

MATERIALS FOR CONSTRUCTION OF AFRTAL CABLE LINES - 150-FOQOT SPANS -

ALL STORM LOADING AREAS. ({Continued)
! Q_uan'ei'ciesa Quantitieéa
for for
Stock 100-Miles Stock 100-Miles
Deseription Number of Line Description Number of Line

Clamp, cable suspension, Thimble PF=43 5B18043 50
3-bolt 5B3203 3,800 Thimble PF-44 5B18044 50
Clamp, ground; strand, Washer PF-77 S5B20077 50
Hubbard #8956 or equal S5B3349 400 Washer PF=78 5B20078 50
Clamp FT-56, 3=bolt guy 5B3450 3,500 Washer PF-79 5820079 8,000
Connector, strand 584210 270 Washer, round, G.I. 5B20109 200
Eye-uut,"thimbleye G.I. Washer, square, G.I.,
Eizfniéf ehimleye G.I. 00 % Hubbard #7817 or equal  5B20212=13 60

for 1" bolt 5B4308 300 Washer, curved, G.I.,

Ground Rod GP-26 5B4426 30 for 5/8" bent eye bolt 5B20310 150
Hook, guy, "J", 4" 5B5284 150 Washer, round, G.I. 5B20311 100
Link, reinforcing, Washer, curved, G.I.,

8-3/8" long 5B5808.8 100 for 3/4" bent eye bolt 5B20312 © 400
Link, reinforcing, short NSN 100 Washer, curved, G.I.
Nut, - square, G.I. for for 1" bent eye bolt 5B20316 650
5/8" standard machine Protector, telephone,

bolt 5B6510 4,000 line S~-pair 562200 10
Plate, strain; G.I. Terminal BD-102 502502 As required
4 x8" 5B8504=-8 200 Terminal F-26 502526  As required
Protector, guy wire Terminal box JB-10 502710  As required
8 foot, 5B8608 100 Terminal box JB-11 502711  As required
Ring FF=69 5B9456 345,000 Terminal box JB-13 502713  As required
Screw, lag G.I. Terminal F-10 S5C3510F As required
1/4 x 2-1/2" 5B10004~2.5 4 per Term, | Nail, common wire 6-d 6L1406 100 1bs.
Screw, lag G.I. Nail, common wire 30-=d 6L1430 100 1bs.
1/2 x 4=1/2" 5B10008=~4.5 1,300 Nail, common wire 60-d 6L1460 100 1bs.
Screw, wood, #14, Nail, roofing, #3 6L2003 100 1bs.
2" RH G.I. " 5B14014-16 24 doz. Ribb‘on, bonding, copper,
Staple, G.I. 1=1/2 5B17001.5 1,500 3/8" wide, #16 BkS EN4903 1,000 ft.
Step FF=37 5B17137 12 per Term. | T=Pe, TL-83 eN8583 100 rolls
Strap, reinforeing, Tape, friction; 2" wide

Hubbard #8905 or equal 5B17505 4,000 36 yard roll 6N8832-36 100 rolis
Strap, storm guy, Anchor, Hammer drive

Graybar #6006 5B17508 50 G.I. 1/4 x 1" 62284-4 500
Strap, storm guy, Anchor, Hammer drive

Hubbard #6005 5B17508-1 50 G.I. 1/4 x 1=1/4" 62284-5 500
Strap, guy, flat G.I. 5B17591 550 Anchor, screw, iron,
Support, Aerial cable #3, 3/8" x 2" 62306-8 100

22" 5B17843 16,000 Marline, 3 ply; 5 pound
Thimble PF=42 5B18042 50 balls 626985 60 1bs.

8 Poles not included.

625. LEAD SLEEVES FOR

STRAIGHT SPLICES.

Data on round poles is given in paragraphs 631 and 632.

No. of Pairs Size of Sleeve? - Inches No. of Pairs Size of Sleeve? - Inches
in Cable 19 Gauge Cable 22 Gauge Cable in Cable 19 Gauge Cable 22 Gauge Cable

16 3/4 x 15 3/4 x 15 202 2=3/4 x 20 2-1/4 x 17

26 1x15 1x15 303 3=1/2 x 20 2-3/4 x 20

51 1-1/2 x 15 1-1/4 x 15 404 4 x 20 3x20

76 1-3/4 x 17 1-1/2 x 15 450 3 x 20

101 2 x 17 1-1/2 x 15 606 3-1/2 x 20

152 2-1/4 x 20 2 x 17 909 4 x 20
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626. LEAD SLEEVES FOR BRIDGE SPLICES.

No. of
Pairs in Number of Pairs in Branch Cable
Main Cable 16 26 51 76 101 152 202 303 404 606 909 1212
a. Size of Sleeve? (Inches) for 22 Gauge Main Cable - 22 or 24 Gauge Branch Cables.
26 1-1/4x15 1-1/2x15
51 1-1/2x15 1-1/2x15 1-3/4x17
76 1-1/2x15 1-1/2x15 1-3/4x17 2x 17
101 1-3/4 x17 1=3/4x17 2x17 2x17 2x17
152 2x17 2x1?7 2-1/4x17 2-1/4x17 2-1/4 x17 2-1/2x20
202 2-1/4x17 2-1/4x17 2-1/2x20 2-1/2x20 2-1/2x20 2-3/4x20 3x 20
303 2-3/4320° 2-3/4x20° 2-3/4x 20 3x20 3x20 3x20 3-1/2x20 3-1/2x20
404 3x 200 3x200 3-1/2x20 3-1/2x20 3-1/2x20 3-1/2x20 3-1/2 x20 4x20 4 x20
606 3-1/2x20P 3-1/2x20b 3-1/2x20 3-1/2x20 4x20 4x20 4x20 4-1/2x22 4-1/2x22 5x22
909 4x20 4x20P 4x20 4-1/2x22 4-1/2x22 4-1/2x22 4-1/2x22 5x22 5x22 5x22 5-1/2x22
b. Size of Sleeve? {Inches) for 19 Gauge Main Cable = 19 or 22 Gauge Branch Cables.
26 1-1/2x15 1-1/2x15
51 1-1/2 x10° 1-3/4x17® 1-3/4 x17¢
76 1-3/4x17° 1-3/4 x17¢ 2x17 2x17°¢
101 2x1?7 2-1/4x17 2-1/4x17 2-1/2x20 2-1/2x20
152 2-1/2x20 2-1/2x20 2-1/2x20 2-3/4x20 2-3/4x20¢ 3 x20
202 2-3/4x20P 2-3/4 x20b 2-3/4 x20b 3x20 3x20¢ 3-1/2x20 3-1/2x20
303 3-1/2x20° 3-1/2x20P 3-1/2x20 3-1/2x20 3-1/2x20¢ 4x20 4x 20 4 x 20¢
404 4 x 20 4 x 20P 4120 4x20 4x20C 4-1/2x22 4-1/2x22 4-1/2x22 4-1/2x22°
c. Size of Sleeve® (Inches] for 24 Gauge Cables - Main and Branch.
26 1-1/4x15 1=-1/4x15
51 1-1/2x15 1l=1/2x15 1=1/2x15
76 1-1/2x15 1=1/2x15 1=-1/2x15 1-3/4x17
101 1-1/2x15 1-3/4x17 1-3/4x17 1=3/4x17 2x17
152 1-3/4x17 1-3/4 x17 2x17 2x1?7 2-1/4x17 2-1/2x20
202 2x17 2x17 2-1/4x17 2-1/4x17 2-1/4x17 2-1/2 x20 2-3/4x20
303 2-1/4x17 2-1/4x17 2-1/2x20 2-1/2x20 2-3/4x20 2=3/4x20 3x20 3-1/2x20
404 3 x 20D 3 x 20D 3x20 3x20 3x20 3-1/2x20 3=-1/2x20 3=-1/2x20 3~1/2 x20
606 3=1/2 x 20° 3-1/2 x20P 3-1/2 x20° 3-1/2x20 3-1/2 x20 4x20 4x20 4x20 4x20 4-1/2x22
909 4 x 20P 4 x20P 4 x20P 4 x20 4-1/2x22 4-1/2x22 4-1/2x22 4-1/2x22 4-1/2x22 5x22 5=l1/2x22
1212 4=1/2 x 22 5x22 5x22 5-1/2x22 5-1/2x22 6 x 22

8stock numbers of standard sizes of lead sleeves and sleeving are given in paragraph 627.

bsleeve should be decreased to next smaller size when main cable is not to be cut.

€sleeve should be increased to next larger size when branch cable is 19 gauge.

*xed
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Par. 627

627. MATERIALS FOR SPLICING LEAD COVERED CABLES.

Stock Stock
Description Number Unit Description Number Unit
Wire W=107 (lashing wire) 1A107 Spool Sleeve, splicing, cotton,
Wire, #12 AWG, tie, copper 3/32 x 3-1/4", waxed punched
080, 17" long 1A812.6 Each and cut (900) B8N6006 Carton
Wire, lead lashing, diameter Sleeve FT=96 (1/8") 6N 6008 Carton
+063-.073" 1A890 Foot Sleeve FT-97 (400 5/32 SW) 6N6010 Carton
Clamp, cable 7/16" 5B3107 EBach Sleeve, splicing cotton,
Clamp, cable 1/2" double wall, 5/32 x 3=1/4"
(16 pr=22, 26 pr-26) 5B3108 Bach no tracer waxed punched
Clamp, cable 5/8" and cut (300) 6N6010.1 Carton
(26 pr-22, 26 pr-24, 51 pr-26) 5B3110 Each Sleeve, splicing cotton,
Clamp, cable 11/16" (26 pr-22, double wall, 5/32 x 3-1/a",
51 pr-24, 51& 76 pr-26) 5B3111 Each black tracer waxed,
Clamp, cable, 3/4" (26-22, punched and cut (300) 6N6010.2  Carton
51-24, 51& 76-26) 5B3112 Each Sleeve FT-98 (1/4 x 3-1/4"
Clamp, cable, 1-1/4" 225) 6N6016 Carton
(101 & 152-22, 152 & 202-24, s1 1i +
202 & 303-26) 5B3120 Bach eeve, splicing, cotton,
"
Clamp, cable, 1-1/2% double wall, 1/4 x 3-1/4
(202-22, 303=24, 404=26) 5B3124 Bach mo tracer waxed punched
Clamp, cable, 1-3/4" (303-22, and cut (150) 6N6016.1  Carton
404-455-24, 606-26) 5B3128 Each Sleeve, splicing, cottoun,
Clamp, ground strand, double wall, 1/4 x 3-1/4",
Hubbard #8956 or equal 5B3349 Each black tracer waxed,
Desiccant for drying cable punched and cut (150) 6N6016.2 Carton
Splices 6G250 Can Sleeve, lead; 3/4 x 15" 6N6475=15 Each
Desiccant, air-tight can Sleeve, lead; 3 x 18" 6N6503=-18 Each
gilica gel. 6G250=-2 Can Sleeve, lead; 4=~1/2 x 22" 6N6504, 5=22 Each
0il, spliecing, cold stripping Sleeve, lead; 5 x 24" EN6505-24 Each
(1 gallon) 661389 Gallon | sleeving, lead; 1/2" EN7000~5 Foot
Paint, asphaltum, black Sleeving, lead; 1-3/4" 6N7001-7 Foot
(1 gallon) 661410 Can Sleeving, lead; 2-1/2" 6N7002=5  Foot
Bandage TL-97 (3 x10 yards) 6N597 Roll Sleeving, lead; 3" 6N7003 Foot
Bandage, Muslin, unbleached, Solder M=30 (50-50) aN7530 Pound
4" wide, 10 yards long 6N604-10 Roll Solder M3l (resin core)
Bandage, rubber, insulating, (1 1v.) 6N7531 Pound
4" wide, 14 foot roll 6N634~14 Roll Solder M=33 (40=60) EN7533 Pound
Cloth, cable wrapping; cotton Solder, wire, half and half
waterproof approxs 24 x 18" 6N1620 Each #0 6N7600 Pound
Cloth, cable wrapping; cotton Stearine compound IC-3
waterproof approx. 25 x 40"  6N1621 Each (1/4 1b. st.) 6N8003 Pound
Cloth, cotton, unbleached, Tape TL-83 (3/4F) 6N8583 Roll
36" wide, 6.6 ounce per sg.yd. 6N1636 Yard Tape TL-94 (3/4" R) 6N8594 Roll
Paraffin Wax IC-4 6N4004 Pound | mapg TL-109 (1" cot) 6N8609 Roll
Paste, soldering, 2 ounce cans 6N4102 Can Tape, friction; 2" wide,
Pagter MC-73-A 6N4273A  Roll 36 yard roll 6N8832-36  Roll
Ribbon, bonding copper 3/8" Anchor, Hammer drive G.I.
wide #16 BxS gauge 6N4903 Foot 1/4" x 1 62284-4 Each
Sleeve FT-75 (1") 6N5575 Each Anchor, Hammer drive G.I.
Sleeve FT=-76 (1-1/4") 6N5576 Each 1/4" x 1-1/4" 67.284=5 gach
Sleeve FT=77 (1-1/2n) 6N5577 Each | yariine, 3-ply, 5 pound
Sleeve FT-78 (1-3/4") 6N5578 Each balls ’ 6N6985 Pound
Sleeve FT=79 (2") -6N5579 Each Wedge, lead cable, for
Sleeve FT=-80 (2-1/4") 6N5580 Each > ’
Sleeve FI-81 (2-1/2%) EN5581 Each Y joints, W.E.Co. #1 629430 Each
Wedge, lead cable, for
Sleeve FT-82 (2-3/4") 6N5582 Each
Sleeve FT-83 (3") EN5583 Each Y joints, W.E.Co. #2 NSK Each
Sleeve FT-84 (3_1/2") 6N5584 Each Wedge, lead cable, for
Sleeve FT-85 (4") 6N5585 Each Y joints, W.E.Co. #3 NSN Each
Sleeve, splicing tinned, Wedge, lead cable, for
Y joints, W.E.Co. #4 FINP-829430-4 Each

single tube copper #13 AWG,
1-1/2" long, slotted
through 1 wall

Sleeve, splicing, tinned,
single tube, copper #16 AWG,
1-1/2" long slotted

through 1 wall
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6N5613-1.5 Each

6N5616-1.5 Each

Wedge, lead cable, for
'Y joints, W.E.Co. #5
Wedge, lead cable, for
Y joints, W.E.Co. #6
Wedge, lead cable, for
Y joints, W.E.Co. #7

FINP-6Z3420-5 Each

FINP-6Z9430-6 Each

FINP-6Z.9430-7

Each



Par. 627-629
Stock Stock

Description Number Unit Description Number  Unit .

Wedge, lead cable, for Cap, pipe, for 3" pipe NSN Bech
Y joints, W.E.Co. #8 FINP=-629430~8 Each | Compound, #2 P&B NN Can
Wedge, lead cable, for Strip, leather, 24 x 2 x 1/8" NSN Bach
Y joints, W.E.Co. #9 FINP-629430-9 Each | Tags, cable, octagonal NSN Each
Cap, pipe, for 2" pipe NSN Each | Tags, cable, round NSN Each

Section V
construction Time and
Information on Poles

628, GENERAL. Paragraph 629 gives the
T ‘estimated time required to perform
various tactical line construction opera-
tions under non-combat conditions. These
figures are based upon the experience ob-
tained during Signal Corps field trials,

Similar data for the fixed plant given in
the same paragraph are based upon average
commercial practice, Paragraph 630 pro-
vides information on the rates of placing
field wire circuits using various types
of wire-laying equipment. ©Paragraphs
631 to 633 inclusive, give the American
standard dimensions and weights of round
poles commonly used in the United States
and similar data on rectangular lumber
supports,

629. ESTIMATED TIME REQUIRED FOR WORK OPERATI ONS.

Laying Out and Staking Line
Open Wire
150' Span
200' Span
Insulated Wire - 150! Span
Material Distribution
4 x 4 Lumber - per pole
Round Poles - per pole
Wire and Accessory Materials
150' Span - 4 pairs
200t span - 4 pairs
Insulated Wire and Accessory
materials - 150' span
Lead Cable and Accessory
materials - per reel
Holes - Pole
Dug by hand
Dug by machine
Dug by blasting - hand drilling
Holes - Anchor
Dug by hand - 4 x 4 log - each
Dug by machine - log or plant - each
Dug by machine - patent - each
Dug by hand - 5/8" rock - each
Assembling Supporting Structure
Open Wire - 8 Pin Crossarm
4 X 4 Lumber Support - each
Round Pole - each
Setting Poles (erecting, back-filling
and tamping}
4 x 4 Lumber - each

20' round - each
30' round - each
Guying

Placing anchor and back-filling
4 x 4 log - each
Round pole log or plank - each
Patent - each

Placing and tensioning
W-145, 109 G.S.or similar
Wire messenger, 2.2M
Wire messenger, 6M or 1lOM

811 figures are on a per mile basis
except where otherwise indicated.

Man-Hours®

Tectical Fixed Plant
Plant - Placing Placing Removing
6.5 10. -
6.0 - -
5.0 - -
0117 - -
0.28 0.5
4.4 6. -
3.7 - -
105 2. -
- 1.8 -
0.5 2. -
0.4 0.5 -
3.5 5. -
1.5 -

1.5 1.7 -
- 0.8 -
1.0 - -
0.3 - 0.1
0.4 0.5 0.2
0.5 - 0.1
0.8 - 0.4
1.2 1.5 0.8
0.7 - -
2.3 2.7 -
- 1.2 -
0.3 - .06
0.8 - 0.1
1.2 1.5 0.1

Table continued on next page
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Par. 629-630

ESTIMATED TIME REQUIRED FOR WORK OPERATIONS. (Continued)

Man-Hours®

Tactical Fixed Plant
Plant - Placing Placing Removing
Installing Line Wire
(Placing, sagging and tying-in)
One pair 20. 25. 5.
Four pair 42, 52. 15.
Installing Messenger Wire
6 and 10M Messenger - 36. 30.
16M Messenger - 50 40.
Placing Cable Rings on Messenger - 30. 17.
Placing Lead Covered Cable
On 10M Messenger or Smaller - 37. 40.
Placing Insulated Wire on existing
pole line 35. - 7.
Ground Surface ConstructionP
Spiral four 2.6 3.
Wire W-143 or similar 3.8 - 4,
Buried Construction (Using Cable Flow 1c-61)°
Spiral four
One cable 4.8 -
Two cables, same trench 6.4 -
Wire w-143%
One pair 6.4 - -
Two pairs, same trench 8.0 -
Constructing over-head crossing for
insulated wire - each 5.2 - -
8a11 figures are on a per mile basis except where
otherwise indicated.
ber surveying, staking line, testing sections and
policing, add 12 man-hours per mile for spiral four
cable and 6 man-hours per mile for Wire W-143.
cFor surveying, staking line, testing sections and
policing, add 18 man-hours per mile for one cable
and 25 man-hours per mile for two cables.
630. RATES OF FIELD WIRE CONSTRUCTION.
Miles per Hour
One Circuit Two Circuits, Concurrently
Const. Cross Cross
Wire Laying Party Roads Country Roads Country
Equipment {men) Day Night Day Night Day Night Day Night
Axle, RL-27-( ) 2 1-1/2 1 1 1/2 - - - -
Carrier,
RL-24-( ) 3 2 1-1/2  1-1/2 1 - - - -
Reel, RL-17-( ) 3 1-1/2 1 1 1/2 - - - -
Reel Cart,
RL-16-( ) 2 1-1/2 1 1 1/2 1-1/2 1 1 . 1/2
Reel Equipment,
CE-11-( ) 1 2 1-1/2 1-1/2 1 - - - -
Reel Unit
RL-26-(
(mtd. in truck) 6 3-5 2-4 35 2-4 3-5 2-4 35 2-4
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Par. 631

631, DIMENSIONS OF ROUND POLES (AMERICAN STANDARD).

Class@ 1 2 3 4 S 6 7
Minimum top circumference (inches) 27 25 23 21 19 17 15
Transverse breaking loads (pounds) 4500 3700 3000 2400 1900 1500 1200
Length b
Feet Species Minimum circumference at 6 feet from butt
20 Northern cedar 39,5 37,0 34,0 31.5 29,0 27,0 25.0
Western cedar 34,5 32,0 30,0 28,0 25,5 23,9 22,0
Lodgepole pine 32,5 30.5 28.5 26.5 24,5 22,5 21,0
Southern pine 31.5 29.9 27,5 25,9 23.5 22,0 20,0
Douglas fir 31l.5 29.5 27.5 25.5 23.5 22,0 20,0
22 Northern cedar 41,0 38,9 36,0 33.0 30,5 28.0 26,0
Western cedar 36,0 33.5 31l.5 29,0 27.0 25.0 23,0
Lodgepole pine 34,0 32,0 30,0 27.5 25.5 23,95 22,0
Southern pine 33.0 31,0 29.0 26.5 24,5 23.0 21.0
Douglas fir 33,0 31,0 29,0 26,95 24,5 23.0 21.0
25 Northern cedar 43,5 41,0 38,0 35.9 32,9 30,0 28.0
Western cedar 38,0 39,9 33.0 30.9 28.5 26,0 24,5
Lodgepole pine 36,0 33.5 31.0 29.0 27.0 25.0 23.0
Southern pine 34.5 32.5 30.0 28.0 26.0 24,0 22.0
Douglas fir 34,5 32,95 30,0 28.0 26.0 24.0 22.0
30 Northern cedar 47,5 44,5 41.5 38,9 35.5 33.0 30,5
Western cedar 41.0 38.9 395.95 33.0 30.5 28,5 26,9
Lodgepole pine 39.0 36.5 34.0 31.5 29,0 27.0 25.0
Southern pine 37.5 35,0 32,5 30,0 28.0 26.0 24,0
Douglas fir 37.5 35.0 32.5 30.0 28.0 26,0 24,0
35 Northern cedar 50.5 47.5 44,0 41,0 38.0 35.0 32,5
.Western cedar 43.95 41.0 38,0 35,9 32,5 30,5 28.0
Lodgepole pine 41.5 38,5 36,0 33.5 31.0 28,5 26,5
Southern pine 40.0 37.5 35.0 32.0 30.0 27.5 25,5
Douglas fir 40,0 37.5 395.0 32,0 30,0 27,5 25.5

8Class 8 - Top circumference 18 inches, estimated transverse
breaking load 1100 pounds;
Class 9 - Top circumference 15 inches, estimated transverse
breaking load 900 pounds;
Class 10 - Top circumference 12 inches, estimated transverse
breaking load 600 pounds, '
No butt dimensions are specified for these classes.

bNorthern and Western cedars are furnished butt treated;
other species are treated full length.
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Par. 632-634

632, WEIGHTS OF ROUND POLES (AMERICAN STANDARD).

Class 1 2 3 4 S 6 7 9 10
Length
Feet Species Weights® (Pounds)

20 Northern cedar 510 440 380 320 260 210 160 140 120
Western cedar 430 380 310 280 230 190 170 150 110
Lodgepole pine 410 340 295 255 220 185 155 135 105
Southern pine 640 510 420 390 300 250 210 180 140
Douglas fir 520 410 340 280 240 200 170 140 120

22 Northern cedar 570 500 430 370 300 240 190 160 140
Western cedar 510 450 380 330 2170 240 200 170 130
Lodgepole pine 480 400 350 300 255 215 185 150 115
Southern pine 740 600 500 410 360 300 250 210 170
Douglas fir 600 490 400 340 290 240 200 170 140

25 Northern cedar 680 600 520 440 360 290 240 200 170
Western cedar 600 550 450 390 330 290 250 210 150
Lodgepole pine 605 495 420 360 315 265 225 195 145
Southern pine 890 730 610 510 440 380 310 260 210
Douglas fir 720 590 490 420 360 300 250 210 170

30 Northern cedar 930 800 700 580 480 390 320 290 -
Western cedar 820 720 620 520 450 380 330 270 -
Lodgepole pine 810 670 580 490 415 350 295 260 -
Southern pine 1140 970 820 700 590 490 410 330 -
Douglas fir 930 780 670 570 480 400 330 270 -

35 Northern cedar 1170 1010 880 730 600 500 400 - -
Western cedar 1060 910 800 670 550 470 420 - -
Lodgepole pine 1035 865 715 615 520 435 365 - -
Southern pine 1410 1200 1040 900 770 670 580 - -
Douglas fir 1140 980 840 730 620 540 4170 - -

8An estimate of the shipping space required for poles may
be obtained by the following formula:

Weight (pounds) x constant
The values of the constant are:

633. DIMENSIONS AND WEIGHTS OF 2x 4 AND

4 X4 LUMBER SUPPORTS (AMERICAN
STANDARD) .

Weight® per Linear

Nominal Dressed Foot - Pounds
Size Size Treatedlb
Inches Inches yYntreated (Creosote)
2x 4 1-5/8x3-5/8 1.4 1.7
4 x4 3-5/8x3-5/8 2.9 3.6

8These weights apply to Southern
Pine; weights of Douglas Fir would
be 5 to 10% less.

bSalt treatment increases the un-

treated weight only slightly, in
the case of 2 x4 dried material
about 1 pound per 100 linear feet
and in the case of 4x4 material about
2-1/4 pounds per 100 linear feet.
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= approx. ship space (Cu. Ft.)

Cedars = ,052
Lodgepole pine = ,041
Pine = ,026
Douglas fir = ,032
Section VI

Construction Equipment,
Vehicles and Tools

634. GENERAL. Descriptions and stock
—  Tnumbers of wire and cable placing
and recovering equipment and of special
purpose trucks and trailers used in
line construction and maintenance are
given in paragraphs 635 and 636. The
tools and equipment which are required
by lineman, groundmen and splicers in
the construction and méintenance of
communication lines are given in
paragraphs 637 to 640, inclusive.
Individual tool equipment which should
be provided, as well as other equipment
which should be carried on each truck,
or should be available at central points,
is 1included.



ueT

635. WIRE AND CABLE PIACING AND RECOVERING EQUIPMENT - DESCRIPTION AND STOCK NUMBERS.

Signal Weight =Pounds
Nomenclature Corps Packed
Type Fig. Stock for
Name Number No. Number Net ort
Reel CE=11 608 6H6111 10 15
Equipment
Reel DR-4 609  6H2504 22 30
Reel DR=5 610 6H2505 34 40
Reel DR=-7 601  6H2507 40
Reel DR-8 6H7108 2
Reel DR-15 611 6H2515 40
Reel Cart RL=16 612 6H6016 205 240
Reel Unit RL-17 613  6H3017 80 93
Reel Unit RL=26 6H6226 350 500
Reel Unit RL-26=A 614 6H6226A 350 500 .
Reel Unit RL-26-B 6H6226B
Reel Unit RL=26-C 6H6226C 450
Axle RL-27-A 609 6H227A 5 6
Axle RL=-27-B 6H227B 7 10
Reel Unit RL=-31-B 615 6H6231 35 40
Support FT-245 6H7245 12
Reel Cart RL-35 609 6H6235 105
Reel RL-39 6H3039 2.6
Reel Unit RL-45 6H6245 35 40
Carrier RL-24=A 6H524A 26 33
Plow IC=61 616 6H2061 1525 1815
Axle IC=31 6Q1531 8 65

Cu. Ft. Remarks
3 Consists of Reel Unit RL=-39, Handset TS-10=-( ), Straps ST=33, ST=34 and ST=35; used for
laying and recovering l/4-mile of assault wire, TM 11=-2250 and FM 24=5.
2 Steel, 22" 0.D, and 7" wide; used for field and assault wire; mounts on Axle RL-27=A,
Reel Unit RL-31 and Reel Cart RL=35.
4 Steel, 19-1/2" 0.D. and 18" wide; used for field and long range tactical wire; mounts on
Reel Unit RL-26, Reel Unit RL=31 and Reel Cart RL-35.
8 Steel, 27-1/2" 0.D, and 18" wide; used for 5- and 10=-pair rubber-covered cable; mounts
on Reel Unit RL-31l.
0.4 Steel, 9" 0.D. and 8" wide; used for assault wire; separate item and also component of
RL-39.
4,8 Steel, same as DR=5 except with an adapter (FT-315) on the inside of one flange to hold
cable connectors; used for rubber-covered cables; mounts on Reel Unit RL-26, Reel Unit
RL-31 and Reel Cart RL=35. TM 11-369.
25 2-wheel, hand-drawn; will carry two Reels DR=4 or one Reel DR-5; furnished with empty
Reels DR-4 unless otherwise specified. FM 24-5.
3.7 Payout, mounted on a barrow tobe carried by two men; used for paying out wire. TM 11=368.
50 Portable, gasoline engine driven, with two shafts; accommodates, but does not include,
Reels DR-5. TM 11«360, TB 11-360-1 and FM 24=5.
50 Same as RL=26 except includes Cover BG=68. TM 11-360, TB 11=360=1 and FM 24=5.
Same as RL-26=A except frame strengthened and brakes improved.
Same as RL=-26=-B except tool box added.
.05 Steel, with two knurled handles; used for carrying by hand, but does not include,
Reel DR=4, FM 24-5.
0.3 Steel, same as RL=27-A except equipped with hand crank for recovering wire.
0.33 Collapsible frame of steel tubing, a braking unit (GC=10), a crank (GC=4-A), two hangers
and four toe plates; used with cargo trucks in wire and cable laying. TM 11=362 and
TB 11=362-2,
0.4 Drawing SC=A-6362, for bracing Reel Unit RL=31 to inside of a cargo truck.
Single axle, hand-drawn, with hand crank for recovering wire; has capacity of 3 Reels
DR=4, 1 Reel DR=5 or 1 Reel DR=15.
Consists of a frame, Reel DR=8, two handles and a crank; part of CE=11, TM 11-2250.
0.33 Similar to RL-31, with clamps to permit use in 1/4=-ton truck.
2 H=-shaped iron frame, used with a Phillips Pack Saddle; uses, but does not include, Reel
DR=4. Part of CE-1, CE-2 and CE=5.
50 Designed to be pulled by a 2-1/2 ton truck, tractor or winch line; the feeding passage
is 1-1/8" wide; for burying insulated wire or small cables to a depth of from 6" to
18", Burying can be done either directly from reels mounted on plow or truck or after
the facilities are on the ground in service. TM 11-369 and TM 11-370.
0.5 Steel, cable reel; 2" diameter by 6' long; for use with two Jacks 1C=13.
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HANDSET TS-10

REEL DR-8

FIGURE 608. Reel Equipment
CE-11

e AXLE RL-27-A

FIGURE 609. Reel Cart RL-35 and 3 Reels DR-4

FIGURE 610. Reel DR-5

ADAPTER
FT-315 —

"

FIGURE 611.

Reel DR-15
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FIGURE 612. Reel Cart
With 2 Reels DR-4

RL-16

FIGURE 613. Reel Unit RL-17

FORWARD AND

REVERSE LEVERS,
UPPER REEL;
LOWER REEL-

FOOT CRANK
K

CLUTCH
AND DRIVE

ASSEMBLY N 4

FICURE 614. Reel Unit RL-26-A
With Reels DR-5
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Par. 636

636. SPECIAL PURPOSE TRUCKS AND TRAMLERS FOR LINE CONSTRUCTION AND MAINTENANCE.

Nomenclature Shown Net  Carrying Shipping
Type in Stock VWeight Capacity Dimensions
Neme  Rumber Fig.No. Number Pounds Pounds Cu.Ft. Sq.Fte Remarks
Trailer K-36 617 6J1036 1,815 5,000 54 2-ton, body 72" x 48" x 5-1/2"; used

for pole amd bulk material heuling.
TH 11-368 and TM 9-2800.

Trailer K-37 618 6J1037 2,900 10,000 472 82 S6-ton, used for cable reel and pole
hanling. TH™ 9-2800.

Trailer K-38 619 671038 410 500 68 21 1/4-ton, body 42" x 36" x 24"; used
for storage and transportation of
cable splicer's Tool Equipment
TE-56-( ). M 9-2800.

Pruck K-43 620  6J9043 10,215 1,0% 3,070 140  1-1/2 ton, 4 x 4, equipped with winch,
pole derrick and power take-off;
used for general line construction
and maintenance. TM 10-1202,

T¥ 10-1203, TM 10-1414 and T 9-2800,

Truck K-44<B 621  6J9044B 7,200 3,000 1,438 164  1-1/2 ton, 4 x 4, equipped with
earth-borer and pole-setter; used
for general line constfiction and
maintenance. TM 11-364, TM 10-1202,
M 10-1203, T™ 10-1414 and TM 9-280G

FIGURE 617. Trailer K-36

FIGURE 618. Traller K-37
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LANTERN GUARD

TELEPHONE AND TEST CORDS

80DY BELT AND SAFETY STRAP

FURNACE
SHIELD

DESICCANT
IN CAN

SPLICER'S

~+SOLDER Af;g s
THERMOME TER, PARAFFIN POT
SHAVE HOOKS
AND TOOLS

‘ LFURNACE, LADLE
AND SOLDERING
COPPERS

L

EST EQUIPMENT

FIGURE 619. Trailer K-38 With Cable
Splicer's Tool Equipment TE-56
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Par. 637

637. LINE CONSTRUCTION TOOL EQUIPMENT.

a. Lineman's Equipment TE=-2l
(Not stocked as a unit)

1 Ax IC=1

1  Belt® 1C-23-B, (Lineman's
safety with safety strap)

1 Clamp® IC-24

1pr. Climbers® 1C=5

Pliers TL-107 (8" side cutting)

Screwdriver TL-106

Wrench LC=25-A

Packed = 23 1bs; 0.7 cu. ft.

S

6Q63521

6Q1001

6Q4523B
6Q27024
6Q28205
6R4607
6R16810
6R56013A

Additional items which should be available to

lineman are:

Gloves 1C=29 (Rubber)

Gloves IC=10 (Leather)

Gage Tl~=144 (Lineman's climber)

b. Groundman's Equipment TEe23

1 Beltd IC-30 (Lineman's without
Safety strap), or
Belt® LC-23-A less safety strap

1 pr. Gloves IC=-10 (Leather)

1 Pliers TL-107 (8" side cutting)
Packed = 8 1bs; 0.25 cu. ft.

624829
624810
6Q45144
6Q48523
6Q4530

624810
6R4607

Additional items which should be available to

groundman are:

Ax IC=-1
Wrench IC=25-A
Hammer HM=1 (2 1lbs,)

c¢o Tool Equipment TE=27A
(Small tools)

Bag BG=44 or

Bag BG=28

Bits, auger, 3/8"

Bits, auger, 1/2"

Bit, auger, le=1/4"

Bits, car (or ship's auger)
11/16" x 18"

Bit, Bell hanger, 3/8" x 18"
Frame, hacksaw, adjustable
Blades, hacksaw, 18 point
Brace, ratchet, 12" sweep
Chisels, wood, 2"

-Files, flat bastard, 10"
Hammers TLe39 (claw, 1 1lb.)
Handle TLel4 (file)

R R S
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&Furnished in sizes 18(36), 20(38), 22(40), 24(42), 26{44), 28(46), 30(48):

6Q1001
6R56013A
6Q49001

6R38027A

6Q2044
6Q2028
6Q5706
6Q5708
6Q5720

6Q6011-18
6Q5906-18
6Q41000
6Q8110-18
6Q13012
6Q21232
6Q38030-10
6Q49139
6Q51014

( ) indicates waist meusurements.

Knife, draw, 10" blade
Mallet, 3-1/2" x 5.1/2"
Oilstone, 8" x 2" x 1"

Rule, folding 4 ft.

Tape, linen, 50 ft.

Wrench, monkey, 12"

Scabbard, bit, 11/16"
Scabbard, bit, 3/8"

Tool Roll BG=47

Packed = 43 1bs; 1=1/2 cu, ft.

FHADKHKFKFRFD

Additional small tools which should be

are:

Bits, auger, 1/4"

Chisels, cold, 1/2" x 6"

GlovesT IC=-29, rubber

Saw TL-104 (hand, 26")

Flashlight® TL-122-( )

Stop watch, 1 min, dial

Drills, rock, star point, 5/8" x 8"
Brushes, paint, 5/32" dia.

Pull Finder IC=45

d. Miscellansous Tools
(Not a part of tool equipments)

Ax IC=36 (with 36" handle)
Bars IC=20 (Wrecking)
Bars IC=-2 (7', digging)
Bars IC=3 (8', tamping)
Block Equipment TE=92
Block set 1C=4
(One tackle, 4"=2 sheave block with

1/2" rope, one tackle, 7"=2 sheave

block with 3/4" rope, one snatch
block, 8", for manila rope).
Block, 8", triple sheave, steel and
Block, 8", triple sheave, steel,
reeve with
Rope, 3/4" manila x 350 ft.
Block, G.I., single sheave, reeve
with
Rope RP=1 (5/16" x 60 ft.)
Grip 1C-28 (Wire and 2.2M Messenger)
CGrip, messenger and guy strand
Knife, LC=14=-B (Brush cutting)
Hook, cant, 4=-1/2 ft. handle
Hook IC-48 (pole carrying)
Hammer, sledge, 16 lbs.
Augers, pole hole, 8"
Chair, lineman's safety, Chance #27
Ladder IC-15 (Extension, two 15=ft.
sections)

Stock Nos

6Q60510
6R335=55
6R2182
6R9604
6R36053
6R56512
6Q6011-18/1
6Q5906-16/1
6R38347

available

6Q5704
6Q19808
624829
6R10926=-8
624002A,1

6Q35210=8
621597
6R7245

6Q1236
6Q3020
6Q3002
6Q3003
6Q8792
6Q8504

6Q8908=3
6Q8908«3,2

627909
6Q8802-1

627904
6Q46528
6Q47133
6Q60114B
6Q52845
6Q52948
6Q50200=16
6Q708
6Q18312

6Q62015

bsieeve Rolling Tool, TI~143 (Stock No. 6R22743A) or Compressing Tool, TI~217
(Stock No. 6R22817) should be ordered in place of Clamp, LC=24,

CFurnished in lengths from 14" to 20" in 1/2" steps.

to include straps and pads when required.

GFurnished in sizes 36, 38, 40, 42, 44, 46 and 48, (waist measurement).

€Consult Signal Corps Catalog for stock number, which varies according to

length of belt.

fFurnished in sizes 9-1/2, 10, 10-1/2, 11, 11-1/2, and 12.
&yses 2 Batteries BA=30, which must be ordered separately.
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Stock Noe
Jack LC-54 (Pole pulling, 15-ton) 6Q55054
Pick, railroad type, with handle 6R3000
Pole PO-5 (Pike, 10 ft.) 6R5605
Pole PO-7 (Pike, 14 ft.) 6R5607
Pole Support LC-16 (7 ft., deadman) 5A3416
Wire Raising Hook LC-65
Square, steel, 24" x 16" 6R25724-16
Scale LC-64
Saw TL-129 (Cross cut) 6R10860-3
Trimmer LC-22 (Tree) 6R44322

Reel RL-17-( ), payout
Shovel 1C-17 (Round point. 8 ft.handle)&R22017
Shovel LC-19 (Round point, short

D-handle) 6R22019
Shovel LC-18,(Spoon, 8 ft. handle) 6R22018
Jack 1LC-13 (Cable reel) 6Q55013
Bar, (Handle) for Jack LC-13 6Q55013/1
Axle LC-31 (Cable reel) 6Q1531
Grip 1C-38 (Cable pulling, woven

wire, split, 1" x 18") 6Q47116-18
Grip, cable pulling, woven wire,

size 1-1/2" x 24" 6Q47024-24
Grip, cable pulling, woven wire,

size 2" x 24" 6Q47032-24
Grip, cable pulling, woven wire,

size 2-1/2"

Guide, aerial cable 6Q48542-1

638. LEAD-COVERED CABLE SPLICER'S TOOL
EQUIPMENT.

Stock No.

Tool Set TE-56-A comprises tools 6R38056A
and materials required to
splice and wipe sleeves on
lead-covered cable, It con-
sists of an assortment of
tools, expendable supplies,
emplifier, lineman's handset
and test sets, etc.; includes
such items as lineman's belt,
hack saw, cloth, soldering
coppers, drift pins, files,
insulating compound, elec-
triclan's knives, oil, pliers,
tape, etec, These tools and
materials are housed in
Trailer K-38. Additional
equipment required for splic-
ing work on aerial cables is
as-follows:

Tent LC-37 (Cable splicer's)
This assembly includes cotton
duck tent, metal collapsible
frame and wooden platform
38" x 54-1/2". Packed 52 lbs.,
0.3 cu. ft.

Ladder LC-15 (extension, two
15-ft. sections) 6Q62015

639. VULCANIZING EQUIPMENT FOR RUBBER-
COVERED CABLES.

Vulcanizing Equipment TE-55-A 6R47255A
Vulcanizing equipment for re-

pairing cable WC-535 (part of

cable assembly CC-355-A) and

cable WC-534 (part of cable

Assembly CC-345 and cable

stub CC-344); consists of

Chest CH-75-C containing mold
equipment, vulcanizer, rubber

6R36537

Par. 637-641

cement, gloves, skinning knife, pliers
and miscellaneous tools and supplies,
Addition of molds for cable WC-548 (part
of Cable Assemblies CC-358 and CC-368
and Cable Stub CC-356) is under con-
sideration,

640. LINE SURVEY TOOLS AND MATERIALS.

Tools and materials which are useful in
line layout work are given below. The
selection of the particular articles re-
quired depends upon the type of line to
be constructed and the terrain,

Article Stock No,

Note book and pencil
Stakes, wooden, preferable

1" x 3" with orange tops
Tags, linen or equivalent 6728604
Tape, steel, 100-foot measur-

ing (Part of TE-1l1) 6R36026
Ax LC-1, or 6Q1001
Ax LC-36 6Q1236
Compass I-1 or equivalent
Poles, ranging
Crayons, lumber, or
Chalk 70486
Knife TL-29 6Q60229,1
Shovel LC-19 6R22019
Pliers TL-13 or similar 6R4513
Belt LC-23-B 6Q4523B
Climbers® LC-5, Lineman's

or similar 6Q28205
Flashlight TL-122-( 624002
Gloves LC-10 (Leather) 624810
Rope RP-1, 5/16" diam,,

60-foot length 627904

Nails, roofing #12 or equivalent 61,2001
Cloth, strips o
Field wire, measured lengths

Rule, folding 6-foot 6R9 606
Binoculars

Bar diggi ; 5-foot 6Q3505
Hook L0-81 (Brush or bush) 6Q52621

8Furnished in lengths from 14" to 20"
in 1/2" steps. Orders should be worded
to include straps and pads when required.

Section VII
Submarine Cable

641. SUBMARINE CABLE FOR TACTICAL USE.

a, Cable Assembly CC- spiral-four)
Cable WC-534 (5 pair), and Cable WC-535
(10 pair) are sultable for use as tacti-
cal submarine cables in depths of water
at least up to one-half mile, and will
probably be satisfactory for much greater
depths. Life expectancies of the order
of one year are considered reasonable,
The transmission properties of such ca-
bles, when properly laid, will be about
the same as those obtained when the ca-
bles are employed normally.,

b. Underwater splices should be avoided
wh®never feasible in short submarine ca-
bles. Except in the case of spiral-four
cable connectors, standard (wvu canizegl
sgllces should be used whenever possible,
The insulation of spiral-four cable con-
nectors should be improved b
rubber cement, DR or rubber tape, and
friction tape. If it becomes necessary
to utilize eerdient splices, their in-
sulation should be improved with rubber
cement; and if the conductor

means of
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splices proper are made without the use
of copper splicing sleeves, then they
should be strengthened by means of ten-
sion bridges, (TM 11-369 and TB Sig 67).

c. Tactical subtmarine cables may be
laid from suitable boats or emphibious
vehicles by means of reels, or by paying
out cable stowed in figure-eight form.

It is advantageous to use a method which
permits, insofar as possible, the making
of all splices and preliminary tests be-
fore the actual laying starts. One of
the most satisfactory methods of laying
is to employ Truck, Amphibian, 2-1/2-ton
6 x 6 (Duck). TFour to five miles of pre-
spliced tactical cable can be stowed in
this truck. The cable should be formed
on the floor of the cockpit so that the
crosspoint or the figure-eight is at the
center, with one loop extending forward
and the other aft. The cable should be
paid out over the stern. A suitable de-
vice for guiding the cable over the stern
is an empty reel mounted in Reel Unit
RL-31, erected on the after deck.

d. The addition in the field, of armor
or additional outer covers to tactical
cables for submarine use is not consid-
ered to be feasible or desirable. The
outer covers of the tactical cables are
tough and will resist serious abrasion,
as well as sheath breaks due to repeated
flexure, for long intervals if motion is
kept t0o a minimum. Therefore, cables
should be laid on the bottom and addi-
tional weight should be applied as neces-
sary in order to hold the cables in po-

sition. The best method for increasing
the weight of tactical cable in the field
is to leash it to Wire W-115 (6M-Messen-
ger) at approximate three-foot intervals
by means of a clove hitch or square knot
ties made with short lengths of Wire
W-110-B. Cables so reinforced with
messenger should be used all the way
across short channels with fast current
(faster than about 2 or 3 miles per hour).
Reinforcement with messenger is not re-
quired at all in calm water or at shel-
tered approaches, but is required at
approaches that are exposed to breaking
waves. Under the latter conditions the
reinforcemegnt shouid extend from a log
anchor well up on shore to a rock anchor
well out in deep water. Cable laid in
calm water or in deep water between
rock anchors needs no special reinforce-
ment, but is simply laid with sufficient
slack to permit it to conform to the
contours of the bottom.

642. SUBMARINE CABLE FOR FIXED PLANT,
In fixed plant areas lead-covered
armored submarine cables are usually
employed and these cables reguire
special engineering, special equipment
for installing and trained crews to
do the work. If such cadle installa-
tions are required the matter should
be discussed with the Army Communica-
tion Service. However, data on stocked
sizes of these subtmarine cables are
given in paragraph 643.

643. SUBMARINE CABLES - PHYSICAL DATA AND STOCK NUMBERS.

Diameter - In.

Feet Shipping Data per

Type Stock No.of Lead Weight-Lbs. .per Reel of Cable
No.2 Number Pairs Armoring Sheath Overall per Foot Reel Weight Cu.Ft.
a. Paired Cable.
WC-321 1D321 10 Single Wire (203 mil) 0.74 1.60 4.2 3,000 13,566 190
WC-325 1D325 25 Single Wire (203 mil) 1.05 1.90 5.25 2,000 11,466 190
WC-327 1D327 50 Single Wire (203 mil) 1.32 2.17 6.67 2,000 14,306 190
WC-328 1D328 75 Single Wire (203 mil) 1.63 2.5 8.5 1,500 13,716 190
WC-329 1D329 100 Single Wire (203 mil) 1.711 2.58 10.75 1,500 17,275 233
WC-333 1D333 10 Double Wire (203/203) 0.8 2.52 9.0 3,000 31,636 651
WC-335 1D335 25 Double Wire (205/203) 1.05 2.75 10.25 2,000 23,000 496
WC-337 1D337 50 Double Wire ({203/238) 1.32 3.09 11.5 1,500 18,450 258
WC-338 1D338 75 Double Wire (203/238) 1.63 3.44 13.5 1,000 14,670 245
WC-339 1D339 100 Double Wire (203/238) 1.71 3.52 15.75 1,000 16,920 245
b. Single Conductor Cable’
- - - 16 #14 BWG Galv.Steel Wires - 1.16 0.639 c s,eesg szg
- 1D1020,1 - 10 #4 BWG Galv.Steel Wires - 1.47 1.99 c 12,099d l5ld
- - - 10 #2 BWG Galv.Steel Wires - 1.56 2.84 c 17,267 202

8411 paired cables have No. 19 ANG conductors.

All single conductor cables consist

of 7 strands of No. 20 AWG wire; 130 1bs. per nautical mile.

bcable consists of one conductor surrounded

by rubber insulation, Anhydrex AA-60 rubber

compound, cloth tape, two layers of jute, then armor and one layer of jute overall.

C Shipped in lengths of 20 to 50 nautical miles coiled on gondola cars.

dFigures are per nautical mile.
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Par. 701-703

CHAPTER 7
EUROPEAN AND UNITED STATES CABLES
AND LOADING SYSTEMS '

Section I
Coil Loaded Lead-Covered Cables

701. INTRODUCTION. This section gives

— - Toformation regarding the types of
coil loaded cable used in Europe and in
the United States, and also includes in-
formation regarding loading standards
approved by the C.C.I.F. (International
Consulting Committee, Telephony) for
voice-frequency telephone circuits.

702. EUROPEAN CABLE LOADING SYSTEMS -
SCOPE.

a. This section summarizes all the
information on loaded cable circuits
given in the February 1939 edition of
"Nomenclature Des Circuits Telephoniques
International® published by the "Bureau
De L'Union Internationale Des Tele-
communications™, Berne, Switzerland.

b. The data are organized in groups
for individual nations. Each such
group consists of the types of loaded
cable circuits located wholly within
the specified national boundaries,
which are used as portions of inter-
national circuits, except that a small
number of international submarine
cables are included. It is probable
that other types of loading not listed
in the tables are used on cables lo-
cated wholly within the boundaries of
the individual countries.

c. Most of the data are for coil
logded circuits, nearly all in under-
ground cables. Aerial cables are
very seldom used in the countries
listed. Occasionally, coil loaded
or continuously loaded submarine cables
are involved. Information regarding
the most important of these submarine
cables is given in section II of this
chapter.

703. EUROPEAN CABLE LOADING SYSTEMS -
DATA.

a. General. Coil loaded cable data
are tabulated in paragraph 705 for
the following countries: Belgium,
Danzig, Denmark, England, Estonia,
Finland, France, Germany, Holland,
Hungary, Italy, Luxemburg, Norway,
Poland, Roumania, Sweden, and
Switzerland.

The following items given in the tables
are taken from the International Union
publication:

Coil spacing in meters

Coil inductance in millihenries.

Theoretical loading cut-off frequency
in c¢ycles

Conductor diameters in millimeters

The theoretical nominal impedances of
the loaded circuits are computed from
the listed values of coil iaductance
and loading cut-off, and are "rounded
off™ to the nearest 50 ohms. The
notes to each table include a 1list of
the A.W.G. sizes (Brown & Sharpe
gauge) which are closest to the actual
wire sizes. Usually the loaded phan-
toms are phantoms of twisted-pair
quads which also have their side cir-
cuits loaded. In such instances the
associated side circuit and phantom
circuit loading data are tabulated
side by side, these groupings being
based on the loading practices recom-
mended by the C.C.I.F. In some
countries, notably Holland and to

some extent Germany and Sweden, spiral-
four type cable quads are used. In
such cables, it is not customary to
load the phantoms, and the data given
for loaded pairs apply to the side
circuits. In other instances the load-
ed pair data may apply to nonquadded
cables.

b. Impedance Data. In computing the
impedance data the effects of the con-
ductor resistance and the relatively
small distributed inductance of the
cable circuits are ignored. They were
derived by combining the formulas

= L L
z c

to obtain Z = sL f,

where Z is the impedance,L is the load-
ing coil inductance in henrys, C is
the loading section capacitance in
farads, and fo is the loading cut-off
frequency. (L and f, were obtained
from the lists in the International
Union publication mentioned in para-
graph 702,) The impedance data are
useful in estimating the attenuation
losses of the loaded circuits and
the reflection losses,when various
types of Army telephones and repeaters
are connected to the circuits.

c. Attenuation Loss Data. Attenuation
loss values for the Individual loaded
cable circuits may be estimated by
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Per. 7053-704

first determmining the impedance and

the wire size from the tables and then
referring to the curves in paragraph
704, which show for various wire sizes,
the 1000=-cycle attenuation loss versus
nominal impedance. Separate sets of
curves are given for nonphantomed pairs
and side circuits of phantom groups

and for phantom circuits. Attenuation
values for wire sizes not plotted can
be determined by interpolation. The
probable error of the curves is of the
order of + 10 per cent, or less. The
degree of approximation is greatest

for low impedance circuits using small-
size conductors.

d. Uses of the Loaded Circuits. Most
types of coll loaded circuits used as
components of international circuits are
operated on & physical four-wire basis.
Some are also used on a two-wire basis,

Some of the low impedance, high cut-off
circuits are employed for "two-band"
telephony, in which a voice-frequency
channel (300 to 2600 or 2700 cycles) is
used for one direction of transmission,
and a carrier channel for the opposite
direction. Loaded pairs and louded
phantoms are used for this purpose,
particularly in central Europe. The
types of loading used for two-band tele-
phony include the 5580-12, 5580-30 and
6000-20 systems on side circuits and
the 6560-20 system on phantoms. (In
these loading system designations, the
first number is the coil spacing in
feet, and the second number is the coil
inductance in mh.) Low impedance types
of coil loaded cable circuits used for
entrance and intermediate cables in
non~lcaded open-wire lines are included
in the tables,

704. TYPICAL EUROPEAN IOADED CABLES - APPROXIMATE 1000-CYCLE 10SS PER MILE
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Par, 705

705. TYPES OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES.

Spacing of Loaded pairsé Loaded Phantoms

Loading Coils Le £l z°® Le fod 78 Wire sizef
{meters) (feet) (mh) (cycles) (ohms) (mh) (cycles) (ohms) (diameter inmm)

BELGIUM
1830 6000) 448 5800 800 258 6400 500 1.23;1.,30;1.80
to to ) 110 3600 1250 44 4500 600 0.90
1840 6040) 1778 2900 1600 638 3600 700 (0.90;1.23;1.%0
177 2800 1550 (1.00;1.30;1.80
DANZIG
1660 5450 200 2800 1750 0.80
1700 5580 20b 8850 550 10b 9740 300 1.40
2000 6560 508 5430 850 208 6830 450 0.90
2000 6560 1908 2690 1600 708 3465 750 1.40
DENMARK
1696 5550) 30 7600 700 1.15
) 30 7500 700 1.05
to to ) 1408 3600 1600 568 4450 800 0.90;1.00
) 1408 3500 1550 568 4250 750 1.05;1.40
1710 5600) 1408 3400 1500 1.05;1.40
2000 6560 1908 21740 1630 708 3465 750 1.40
2120 6950 177 2800 1550 0.90
2208 7240 47 4900 750 {u.g. and submarine 1,00
to Germany)
2464 8080 18 7650 450 (u.g. and submarine 1.00
to Sweden)
3295 10800 14.5 7000 250 (u.g. and submarine 1.00
to Germany)
3880 12700 60 3550 650 (u.g. and submarine 1.40
to Sweden)

8lLoading standards approved by C.C.I.F. Tapproximate relations of wire diameters;
which are likely to be more widely figures in parentheses give the B&S
used than nonstandard systems. gauge diameters in mm.

mm vs B&S Gauge
0.80 20 (0.812)

brncidental cables in open wire lines.

¢ L = coil inductance,millihenries. 0.90 19 (0.912)
1.00 18 (1.024)
d fo= theoretical loading cut-off fre- 1.23 16 (1l.29)
quency, cycles. 1.30 16 (1.29)
1,40 15 (1.45)
€ 7 = nominal impedance, ,/L/C , esti- 1.50 15 (1.45)
mated from coil inductance and 1.80 13 (1.83)
loading cut-off frequency, where
C is the capacitance in farads €Underground cables unless otherwise
per loading section. indicated.

Table continued on next page.
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TYPRES OF COIL IOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES.

ntimued
Spacing of Loadedarairag . Loadag Phantom: .
Loading Coils L® fo z L° fe z Wire Size
Imetersi (Teol] {mh) (oycles) (ohms]) {mh) (cycles) (ohms) (diamster in mm}
ENGLAND
1810 5940 1778 £770 1550 1o07e 3040 1000 0.,90;1.00;1.27
1830 6000 448 5570 800 258 6300 500 0.90
1830 6000 sg8 3920 1100 0.90
3700 12120 136 2240 950 1.27
ESTONIA
2120 6950 72 2440 550 36 2440 300 2.38
(Submarine
to Finland)
FINLAND
1610 5280 27 8500 700 0.90
2200 7220 36 5600 650 (u.g. and submarine 1.0;1.27
to Sweden)
2200 7220 129 3000 1200 (u.g. and submarine 1.30
to Sweden)
3550 11640 11 8500 300 (u.g. and submarine 1.00
to Sweden)
FRANCE
1830 6000 22b 8060 550 gb 10000 300 0.80;0.90
1830 6000 18b 7000 400 0.90;1.10;4i.20;
1.30
1830 6000 448 5800 800 25b 6000 500 0.90;1.10;1.20;
1.30
1830 6000 44 4500 600 0.90;1.20
1830 6000 gga 4100 115G 36 5000 550 0.90;1.20
1630 6000 110 3600 1250 63 3600 700 0.90;1.10;1.30;
1.40
1830 6000 1778 2900 1600 638 3750 750 0.90;1.20;1.30
1830 6000 1778 2800 1550 107e 2900 1000 0.90;1.10;1.20;
1.30
1830 6000 110 3600 1250 0.90
2000 6560 508 5430 850 208 6830 450 0.90
2000 6560 1908 2690 1600 708 3465 750 1.40
2000 6560 2008 2710 1700 708 3670 8GO0 .90

810ading stendards approved by C.C.I.F.
which are likely to be more widely
used than nonstandard systems.

:Apprcximate relations of wire elameters;
figures in parentheses give the B&S
gauge diameters in mm.

bstanderd carrier, 1 channel. mm_vs _B&S Gauge

® L = coil inductence,millihenries. 0.80 20 (0.812)

0.90 19 (0.912)
1.10 18 (1.024)
1.20 17 (1.15)
1.27 16 (1.29)
1.30 16

d fc= theoretical loading cut~off fre-
quency, cycles.

® Z = nominal impedance, y/L/C, esti-
mated from coil inductence and 1.40 15 (1.45)
loading cut-off frequency, where
C is the capacitance in farads €ynderground cables unless otherwise
per loading section. indicated.
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Spacing of Loaded Pairsf

Loaded Phantoms

Loading Coils LP £ 24 Lb £ zd
(mh) (cysles) (ohms) (mh) (oyoles) (ohms)
GERMANY

1000 3280 105 5300 1750 (submarine to Switzerland)
1550 5090 238 8130 600 118 9400 350
1650 5410 37 7130 850
1650 5410 155 3270 1600
1650 5410 155 3200 1550
1700 5580 304 7470 700 129 9300 350
1700 5580 1408 3500 1550 568 4400 800
1700 5580 1408 3400 1500 568 4270 750
1700 5580 170 3220 1700 68 4120 900
1700 5580 68 3880 850
1830 6000 182 7000 400
1830 6000 18 9300 550
1830 6000 448 5900 800 258 6000 500
1830 6000 50 5780 900 20 7000 450
1800 5910 85 4570 1250 35 5550 600
1830 6000 1778 2900 1600 632 3600 700
1860 6100 54 4800 800 (u.g. and submarine

to Germany)
1880 6170 50 5510 850 35 5550 600
1900 6240 30 6500 600 (u.g. and submarine

to Sweden)
2000 6560 44 5800 800
2000 6560 502 5430 850 208 6830 450
2000 6560 1908 2710 1600 708 3660 800
2000 6560 2008 2710 1700 708 3660 800
2200 7220 36 5400 600 (u.g. and submarine

to Sweden)
2208 7250 47 4900 700 (u.g. and submarine

to Denmark)
3295 10500 14.5 7000 300 (u.g. and submerine

to Denmark)
4680 15400 46.8 3200 450 (u.g. and submarine

8l,0ading standards approved by C.C.I.F.
which are likely to be more widely used
than nonstandard systems.

b [ = coil inductance,millihenries.

¢ fo= theoretical loading cut-off fre-
quency, cycles.

d Z = nominal impedance, 4 L/C, esti-
mated from coil inductance and
loading cut-off frequency, where
C is the capacitance in farads
per loading section.

to Germany)

Par. 705

Wire Size®
(diameter in mm)

2,05

2,00

1.03

1.03

1.20
0.90;1.00;1.15;
1.40
0.90;1.05;1.40
1.40
0.,90;1,05;1,40
1.40
0.90;1.40
0.90;1.40
0.90;1.30

1.50

1.40
0.90;1.30;1.40;
1.50

1.00;1.05
1.40

1.20
0.90;1.00
0.90;1.,00
1.40;1,50

0.90

1.50

1.00

1.00

1.50

€Approximate relations of wire diameters;

figures in parentheses give the B&S

gauge diameters in mm.

fUnderground cables unless otherwise

mm  VvS B&S Gauge
0.90 19 (0.912)
1.00 18

1.03 18 (1.024)
1.05 18

1.15 17 (1.15)

1.30 16 (1.29)

1.40 15 (1.45)

1.50 15 (1.45)

indicated.

Table continued on next page.
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Par. 705

ES OF COIL IOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHDNE FACILITIES.
Continued}

Spacing of Loaded Pairsf Loaded Phantoms

Losding Coils 1P f.c zd Lb £l zd Wire Size®
(mh) (oycles) {ohms} (mh) (oycles) (ohms) [diemeter in mm)

HOLLAND
1634 5350 30 7800 750 0.80;1.24;1.59
1630 5350 50 5500 850 1.20;1.29
1630 5350 60 5200 1000 0.87
1630 5350 75 5000 1200 l.12
1630 5350 155 3200 1550 1.29;1.59;1.60
1630 5350 160 3200 1600 0.87;1.11;1.60
1630 5350 200 2900 1800 1.12;1.24;1.60;
1069
1647 5350 32 7130 750 1.03
1650 5350 155 3200 1550 1.03;1.20;1.60
1700 5580 304 7470 700 128 9300 350 0.90
1700 5580 1408 3410 1500 568 4300 750 0,90;1.40
1700 5580 1402 3500 1550 568 4400 800 0.90;1.40
1700 5580 170 3120 1650 0.90;1.40
1700 5580 1778 3220 1800 0.90;1,40
1700 5580 190 2740 1650 702 3880 850 0.90;1.40
1757 5760 44 5900 800 25 6100 500 1.23
1757 5760 177 3000 1700 63 4000 800 1.23;1.80
1757 5760 177 3000 1700 107 2900 1000 1.80
1840 6040 448 5500 760 258 6000 500 1.20;1.23
1840 6040 1778 2800 1550 63a 3600 700 1.23;1.80
1840 6040 1778 2800 1550 1lo07a 3000 1000 1.20;1.23;1.80
21788 9150 80 3600 900 0.80
3268 10720 55 3500 600 0.70
3268 10720 65 3500 700 0.80
3268 10720 85 3200 850 0.80
3680 12080 65 3400 700 0.80
4500 14700 55 3400 600 0.70
8Loading standards approved by C.C.I.F. ®Approximate relations of wire diameters;
which are likely to be more widely figures in parentheses give the B&S
used than nonstandard systems. gauge diameters in mm.
mm vs B&S Geuge
b = coil inductance,millihenries. 0.70 21 (0.723)
0.80 20 (0.812)
¢ f,= theoretical loading cut-off fre- 0.87 19
quency, cycles. 0.90 19 (0.912)
1.03 18 (1.,024)
1.12 17 (1.15
d 7 = nominal impedence, / L/C, estimated 1.20 17 ( )
from coil inductance and loading 1.24 16 (1.29)
cut-off frequency, where C is 1.40 15 (1.45)
the capacitance in farads per 1.60 14 (1.63)
loading section. 1.69 14

fUnderground cables unless otherwise
indicated.
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Loaded Pairs®

Par. 705

Loaded Phantoms

Spacing of
Loading Coils LC® £od ze L
{meters) (feel) (mh) (cycles) (ohms) (mh)
HUNGARY
1830 6000 448 5800 800 258
1830 6000 1778 2900 1600 638
3000 9850 90 3000 850
ITALY
1830 6000 448 5800 800 188
1830 6000 448 5800 800 258
1830 6000 1778 2900 1600 638
1830 6000 1778 2900 1600 1078
LUXEMBURG
1830 6000 177 2900 1600 63
NORWAY
1600 5230 27b 7800 650 11b
1600 5230 132 3500 1450
2800 9150 100 3000 950
POLAND
1000 3280 13 15000 600
1830 6000 448 5800 800 258
1830 6000 177a 2900 1600 638
2000 6560 508 5430 850 208
2000 6560 170 2710 1450
2000 6560 1908 2740 1650 708
2000 6560 2008 2750 1750 708
ROUMANIA
1830 6000 120 3500 1300

810ading standards approved by C.C.I.F.

which are likely to be more widely

used than nonstandard systems.

brncidental cables in open wire lines.

C L = coil inductance,millihenries.

a fe = theoretical loading cut-off fre-
quency cycles.

€ Z = nominal impedance, ./ 1/C, estimat-
ed from coil inductance and load-

ing cut-off frequency, where C

is the capacitance in farads per
loading section.,

ze Wire Sizef

£.d
(cycles) (ohms) (diemeter in mm)

6000
3600

7000
6000
3600
2900

3750

9600

6000
3600

6840

3670
3520

500 0.90;1.30
700 0.90;1.30
2.0
400 0.90;1,10
500 0.90;1.10
700 0.90;1.30
1000 0.90
750 1.30
350 0.90;1.00
1.40
1.00
1.30
500 0.90
700 0.90;1.30
450 0.90
0.90
800 0.90;1.40
800 0.90;1.40
0.90

prproximate relations of wire diameters;
figures in parentheses give the B&S
gauge diameters in mm.

mm_ vs B&S Geuge
0.90 19 (0.912)
1.00 18 (1.024)
1.10 17 (1.15)
1.30 16 (1.29)
1.40 15 (1.45)
2,00 12 (2.095)

€Underground cables unless otherwise
indicated.

Table continued on next page.
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Par. 705

OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAI, TELEPHONE FACILITIES.
%COntinuedf

Spacing of Losded Pairs® Loaded Phantoms
Loading Coils Le £cd z® Le £.9 z€ Wire Sizesf
lmefersi [feet] {mh} {(cycles) {ohms) {mh}) (cycles) (ohms) {diameter in mm)
SWEDEN
1585 5200 132 3500 1450 . 0.90;1.20
1590-1610 5250 27t 7800 650 11P 9600 350 0.9031.00;1.10;
1.20
1810-1820 5950 24 7800 600 10 9600 300 0.90
1810-1820 5950 448 5800 800 188 7000 400 0.90
1810-1820 5950 448 5800 800 258 6000 500 0.80;0.90;1.10;
1.30
1810-1820 5950 177a 2900 1600 0.80
1900 6230 30 6500 600 (u.g. and submarine 1.20
to Germany)
2200 7220 36 5600 650 (u.g. and submarine 1.00 and 1.50
to Germany)
2200 7220 36 5400 600 1.50
2200 7220 129 3000 1200 1.30
2400) (7880 18 7650 450 1.00
)y 36 5400 600 (Aerial) 1.30
to) (%o 90 3400 950 1.30
2464) (8090 115 3200 1150 (u.g. and submarine 1.15
to Denmark)
2500 8210 36 5400 600 1.30
2600 8530 18 7650 450 0.70;1.00
3550 11650 11 8500 300 1.00
3880 12700 60 3550 650 1.40
SWITZERLAND
1830 6000 20 7000 450 0.90
1830 6000 448 5800 800 182 7000 400 0.90
1830 6000 448 5900 800 258 6000 500 0.90
1830 6000 8sa 4100 1150 0.90
1830 6000 1778 2900 1600 638 3750 750 0.80;0.90;1. 30;
1.40;1.50
1830 6000 177% 2900 1600 1078 2900 1000 0.80;0.90;1.50;
1.40;1.50
2000 6560 508 5430 850 208 6830 450 0.90
2000 6560 177 2950 1600 1.00
2000 6560 1908 2690 1600 708 3465 750 1.40
2000 6560 2008 2710 1700 708 3600 800 0.90
2000 6560 107 2950 1000 1.00

aLoading standards approved by C.C.I.F.
which are likely to be more widely used
than nonstandard systems.

PIneidental cables in open wire lines.
C L = coil inductance,millihenries,

d fc = theoretical loading cut-off fre~
quency, cycles.

© Z = nominal impedance, ,/ 1L/C, estimated
from coil inductance and loading
cut-off frequency, where C is the
capacitance in farads per loading
section.

prproximate relations of wire diameters;
figures in parentheses give the B&S
gauge diameters in mm.

mm  vs B&S GBuge
0.80 20 (0.812)
0.90 19 (0.912)
1.00 18 (1.024)
1.10 17 {1.15)
1.20 17 (1.15)
1.30 16 (1.29)
1.40 15 (1.45)
1.50 15 (1.45)

&Underground cables unless otherwise
indicated.



706. C.C.I.F. STANDARD LOADING SYSTEMS.
&a. Data regarding
for voice~frequency telephone circuits,
recommended by the international con-
sultative committee on telephony
(C.C.I.F.) for use on repeater sections
in international telephone circuits are
given in paragraph 707. Paragraph 707a

e loading standards

Par. 706-707

applies to systems which were standards
in 1934. The older standards which were
recommended for new facilities in 1924-
1934 are listed in paragraph 707b.
Special facilities such as program cir-
cuits and carrier circuits which require
wider frequency bands than those indi-
cated are not included.

707. LOADING SYSTEMS FOR REPEATER SECTIONS IN INTERNATIONAL TELEPHONE CIRCUITS.

a. 1934-1939 Standard Systems, Recommended for New Facilities.

Cable Data

Nominal Max-AvgeC
Loading DiameterP Cut-off Nominal Nominal Attenuation
Systems Wire Capacitance Frequency Impedance Velocity at 800 Cycles

Designation® Circuit _{mm) _(mf/mi) {cycles) _{ohms) (mi/sec] _ (db/mi)
6000-44~-25 Side 0.9 .062 5800 790 20400 0.55
Phantom 0.9 0.101 6000 470 20400 0.46
Side 1.3 .062 5800 790 20400 0.28
Phantom 1.3 0.101 6000 470 20400 0.23
6000-44-18 Side 0.9 .062 5800 790 20400 0.55
Phantom 0.9 0.101 7000 400 24900 0.54
6562-50-20 Side 0.9 .054 5340 855 20850 0.43
Phantom 0.9 .087 6840 440 26750 0.49
5577-30-12 Side 0.9 .054 7700 730 25500 0.55
Phantom 0.9 .087 9300 370 31100 0.54
Side 1.4 .057 7250 710 24250 0.23
Phantom 1.4 .092 9000 360 29800 0.23
6000-88-50 Side 0.9 .062 4100 1120 14400 0.39
Phantom 0.9 0.101 4200 670 14400 0.33
6000-88-36 Side 0.9 .062 4100 1120 14400 0.38
Phantom 0.9 0.101 5000 560 19800 0.38
3000~-88-50 Side 0.9 .062 5800 1590 10250 0.32
Phantom 0.9 0.101 6000 940 10250 0.27
3000-88-36 Side 0.9 .062 5800 1590 12560 0.31
Phantom 0,9 0.101 7000 800 10260 0.31

81oading Designations: The first num-
ber applies to the nominal standard
coil spacing in feet, and the second

bApproximate relations of wire diameters;
figures in parentheses give the B&S
gauge diameters in mm.

number to the side circuit coil (or mm vs B&S Gauge
nonphantomed coil) inductance in mh. 0.8 20 (0.812)
The third number, when present is 0.9 19 (0.912)
the phantom coil inductance in mh. 1.3 16 (1.29)

1.4 15 {1.45)

CThese figures are C.C.I.F. limits on
the average attenuation constant for
all circuits of one type, per repeater
section, when the loading spacing con-
forms to C.C.I.F. rules.

Table continwed on next page.
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Par. 707-708

LOADING SYSTEMS FOR REPEATER SECTIONS IN INTERNATIONAL TELEPHONE CIRCUITS. (Continued)

b. 014 Standard Systems, in Use 1939, but not Recommended for New Facilities.

Cable Data Nominal Mex~AvgP®
Loading Diameter® * Cut-off Nomina)l Nominal Attenuation
Systems Wire Capacitance Frequency Impedance Velocity at 800 Cycles

Designation® Circuit _ (mm) (mf/mi } _{eycles) _(ohms) (mi/sec) _ (db/mi)
5577-140-56 Side 0.9 .054 3500 1570 11810 0.27
Phantom 0.9 .087 4400 780 14920 0.27
Side 1.4 .057 3400 1520 11180 0.13
Phantom 1.4 .092 4300 760 14300 0.13
6000-177-63  Side 0.9 .062 2900 1590 10250 0.30
Phantom 0.9 0.101 3600 740 13370 0.32
_ Side 1.3 .062 2900 1590 10250 0.17
Phantom 1.3 0.101 3600 740 13370 0.18
6000-177-107 Side 0.9 .062 2900 1590 10250 0.30
Phantom 0.9 0.101 2900 970 10250 0.25
Side 1.3 .062 2900 1590 10250 0.17
Phantom 1.3 0.101 2900 970 10250 0.14
6562-200-70  side 0.9 .054 2750 1730 10750 0.28
Phantom 0.9 .087 3670 805 14300 0.29
6562-190-70  Side 1.4 .057 2740 1630 10690 0.14
Phantom 1.4 .092 3520 775 13800 0.14
6000~120 Side 0.9 .062 3340 1260 12000 0,37
Side 1.3 .062 3340 1260 12000 0.20
10730~-65 Side 0.8 .056 3500 800 22370 0.63

aLoading Designations: The first num-
ber applies to the nominal standard
coll spacing in feet, and the second
number to the side circuit coil (or
nonphantomed coil) inductance in mh.
The third number, when present is the
phantom coil inductance in mh.

bApproximate relations of wire diameters;
figures in parentheses give the B&S
gauge diameters in mm.

mm vsS B&S Gauge
0.8 20 (0.812)
0.9 19 (0.912)
1.3 16 (1.29)
1.4 15 (1.45)

CThese figures are C.C.I.F. limits on the
average attenuation constant for all cir-
cuits of one type, per repeater section,
when the loading spacing conforms to
C.C.I.F. rules.

?08. UNITED STATES LOADING SYSTEMS. Data
on loaded quadded cables, which are
usually employed in long distance cir-
cuits; and nonquadded cables, which are
usually employed in exchange area
circuits; are given in paragraph 709.
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Al) of these facilitles &re employed
on voice-frequency circuits except
B-22-N which is primarily for program
circuits. Paragraph 710 gives data
on incidental cables commonly used for
open wire lines.



Par. 709

709, LOADING SYSTEMS COMMONLY USED IN THE UNITED STATES OF AMERICA.

a, Quadded Cables® b. Nonquadded Cables
1000-cycle Loss
Nominal® Cut-off per Mile at 55°F. Gauge® Nominald Cut-off 1000-cycle Loss
Impedance Frequency (decibels) Cable Impedance Frequercy per Mile at €8°F.
Loading®® (ohms) (oycles) 19 Ga, 16 Ga. _B&S Loading® (ohms) (oycles) _ (deeibels)
B-88-50-S 1550 5600 0.28 0.16 26 nonloaded 1010 - 2,67
B~-88-50-P 930 5900 0.23 0.14 H-88 1050 3800 1.68
H-174-106~S 1550 2900 0.28 0.16 24 nonloaded 780 - 2,14
H-174-106-P 650 2900 0.22 0.13 H-44 750 5300 1.46
H-88 1050 3700 1.13
H=172-63-S 1550 2900 0.27 0.18 B-88 1450 5300 0.86
H-172-63-P 750 3700 0.28 0.16 .
22 nonloaded 580 - 1.79
H-88-50-S 1100 4000 0.35 0.19 H=44 700 5000 1.04
H-88-50-P 650 4200 - 0,30 0,16 H-88 1000 3500 0.79
B-88 1400 5000 0.60
H-44-25-5 800 5600 0.47 0,25 B-135 1700 4000 0.48
H~44-25~P 500 5900 ° 0.39 0.21
19 nonloaded 400 - 1.26
B=22~N 800 11000 0.45 0.24 H-44 700 5000 0.56
H-88 950 3500 0.42
H=44~N 800 5600 0.47 0.25 B-88 1350 4900 0.34
H-88-N 1100 4000 0.35 0.19 B-135 1700 3900 0.26

aCapacitance of quadded cables = 0,062 mf per mile (side): 0.102 mf per mile
(phantom)

bphe first letter indicates the coil spacing (H = 6000 ft. and B = 3000 ft.); the
first and second numbers indicate the inductances (millihenrys) of the side and
phantom loading coils, respectively; and the last letter indicates whether it is a
side circuit (S), a phantom oircuit (P) or a non-phantomed pair (N).

SThe following Western Electric Co. loading units used in loading quadded cables in
the United States may be of povential interest for use in rehabilitating loaded
quadded cables in invaded territory. These loading units have similar over-all
potting dimensions, and are procurable on special order in three types of cases
suitable for underground cable, for buried cable, and for aerial cable, in com-
plezents of 6, 12, 18, 24, and 30 units,

Resistance - Ohms

Code Inductance - mh Side Circult Phantom
Number Side Circuits Phanton D.C. 1000 D.C. 1000
MF-]1 172 63 13.8 16.4 6.9 7.6
MP-2 44 25 4,5 5.0 2.2 2.5
MP-4 31 18 3.1 3.4 1.5 1,7
MP-11 88 50 749 9.1 4,0 4,6

dFor loaded cable Z = / g ; Where L is loading coil inductance and C is loading

section capacitance,

For nonloaded cable Z = R__: where R and C are the resistance and capacitance

’
25fC
per unit length and f is the fregquency (1000 cycles assumed),

®pransmission data apply to nonquadded cables having the following capacitance:

26 gauge = 0.069 mf per mile
24 gauge = 0,072 mf per mile
22 gauge = 0,082 mf per mile
19 gauge = 0,084 mf per mile
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Par. 710

710, LEAD=COVERED ENTRANCE AND INTERMEDIATE CABLES IN QPEN WIRE LINES COMMONLY USED IN THE UNITED STATES

0. RICA.

a. Sides or Phantoms, Paper-Insulated, Twisted Pair Quads,

Nominal
Description Impedance
B&S Gauge Loading®
19 Nonloaded Side 140
16 Nonloaded Side 130
13 Nonloaded Side 125
19 Nonloaded Phantom 195-j175
16 Nonloaded Phantom 140-J115
13 Nonloaded Phantom 115=-j73
19 H-31-18=Side 666
16 H-31-18-Side 666
13 H-31-18-Side 666
19 H-31-18-Phantom 403
16 H-31-18-Phantom 403
13 H-31-18-Phantom 403
19 BH-15-15~Side 640
16 BH~-15~15-Side 640
19 BH-15-15-Phantom 387
16 BH=-15-15-Phantom 387
19 CE-4.8-12.8 sidec 640
16 CE-4.8-12,.8 side¢ 640
16 CE~4.1-12,.8 Side¢ 600
13 CE-4.1-12,8 Side® 600
19 CE-4.8-12.8 Phantom 373
16 CE-4.8~12.8 Phantom 373
13 CE-4.1-12.8 Phantom 373
19 . C-4.8 Modified 625
13 C-4.1 Modified i 558

b. Sides of Disc-Insulated (Low capacitance)dspiral-l‘our quads.

16 Nonloaded 240
16 J-0.72 542
16 J=0.85 575
16 J=0,94 600

8In the loading designations, such as H-31-18, the

letter designates the loading spacing, the first num-

ber is the inductance of the side circuit loading
coil and the second, the inductance of the phantom
loading coil, both expressed in millihenries. Where
two letters are used, the first is the spacing of
the side circuitv loading coils and the second is the
spacing of the phantom circuit coils.. where only
one letter &nd one number is in the designation, it
indicates the phantom is nonloaded. The theoretical
loading specings are as follows:

Letter
Designation

Spacing
in Feet

6000
5575
3000
930
640 Approx.

“aowEE

Loading coils are spaced at the theoretical spacing
or at a shorter spacing, and the ocircuits built out
to the equivalent of the theoretical spacing by
means of building-out cable or capacitance units.

on C=- or J-spaced loading it is customary to shorten
the spacing to allow for capacitance deviations in
the cable pairs, and for unavoidable geographical
irregularities. Building-out capacitance is then ap-
plied to obtain the ideal loading section capacitance
on all carrier loaded pairs. The attenuation data on
this table apply to the following coil spacings:
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Cut~off Attenuation per
Frequency Mile at 55°F = db
{ke) : Ke c
- 1.06 2,31 3.02
- 0.71 1.32 1.87
- 0.47 0. 1.32
- 0.95 - -
- 0.63 - -
- 0.41 - -
6.7 0.55 - -
6,7 0.28 - -
6.7 0.15 - -
7.0 0.46 - -
7.0 0.24 - -
7.0. 0.13 - -
13.5 0,63 0.74 -
13.5 0.36 0.47 -
7.3 0.53 - -
7.3 0.30 - -
41.5 0.68 0.76 1.34
41,5 0.41 0.49 1.09
45 0,43 0.50 1.01
45 0.28 0.36 0.89
845 0.60 - -
8.5 0.36 - -
8.5 0.23 - -
40.5 0.67 0.76 1.37
42,5 0.28 0.37 0.96
- 0.44 0.81 1.11
208 0.41 0.5 0.64
190 0.41 0.5 0.64
181 0.41 0.5 0.64
. Spacing
Designation (feet) Building-oQut
H-31-18 Side and 6000 None
Phantom
BH-15-15 Side 3000 None
BH-15-15 Phantom 6000 None
CE-4.8-12,.8 Side 800 Built out to equivaleut of
930 feet
CE-4.8-12.8 Phantom 4800 Built out to equivalent of
5575 feet
CE-4.1-~12,8 Side Same as CE-4.8-12,.8 Side
and Phantom and Phantom
C-4,1 Modified 800 Built out to get 558 ohm
nominal impedance
C-4,8 Modiried 800 Built out to get 625 ohm
nominal impedance
J-0.72 528  Built out to equivalent of
633 feet
J-0.85 and J-0,94 528 Built out to equivalent of
648 feet

OPhe impedance given for nonloaded side circuits is
approximately the impedance at carrier frequencies;
for the phantom, it is the 1000-cycle characteristic
impedance.

CThe attenuations of standard C-4.l1 and C-4.8 (non=-
phantomed) pairs are about .02 db less than for
CE~-4.1-12.8 and CE-4.8-12,8 (phantomed) pairs,

d.025 mf per mile.



Section IT
Existing Submarine (Undersea)} Cables

711. GERERAL. This section describes
some existing undersea cables
which may be of military value in future

operations.

712. PAPER-INSULATED TEEEFPHONE CARLES

a. The paper-insulated, lead-sheathed
type of cable is usually found where the
water is of moderate depth, large num-
bers of circuits are required, and the
length of cable is not great, usually
under 100 miles. Most of these cables
have double-lead sheaths and in some in-
stances a rubber jacket is used over the
sheath.

b. Paragraph 713 describes some paper-
insulated cables having one terminal in
Great Britain, all of which are made up
of spiral-four type quads. All except
cables 5 and 7 were made in England.
These two are German made cables.

¢. ©Some cables, typified by item 1
paragraph 713, provided 16 voice-frequen-
cy and four carrier-frequency circuits
on eight pairs of wires. Super-phantoms
are worked at voice frequencies. The
cable indicated by item 9 is a unique ap-
plication of intermittent continuous
loading. Rach 1/8 nautical mile length
of cable has 15 quads of nonloaded con~-
ductors separated by a transverse shield

Par. 711-713

of metallized paper from 15 quads of eon-
tinuously loaded comnductors, which have
the same diameter over the loading as the
nonloaded conductors. The (1/8 mi)
lengths are systematically spliced to-
gether so that each through circuit con-
sists of alternate sections of loaded and
nonloaded conductors, with an average in-
ductance af the order. of .024 henry per nau-
tical mile, and a theoretical cut-off
frequency of about 30 ke, A voice end
carrier channel are used on each pair,
giving a total of 60 four-wire type cir-
cuits on the side circuits of the quads.
Bach quad of the nonloaded cable, item 6,
is Individually shielded with metallized
paper and operated four-wire, with a
carrier circuit in addition to the voice.

d. Paragraph 714 describes a number
of German~-made submarine cables installed
in the Baltic Area, or North Sea. Al-
though the phantoms of these cables may
be used, loading is restricted to the
side circuits where coil loading is em=
ployed. The cut-off frequencies of most af these
cables are sufficiently high to permit
two-bacd telephony. This allows equiv-
alent four-wire operation, by means of
voice-frequency channels for one direc-
tion of transmission and a carrier chan-
nel just above the voice for the opposite
direction. Some of these cables are laid
in water that is deeper than is consid-
ered safe for cables of ordinary struec-
ture, and a steel reinforcing band is
used under the lead sheath.

713. PAPER-INSULATED QUADDED SUBMARINE CABLES - BRITISH ISLES

Loss .
db per Nominal
Length  Conductors Naut. Mile Impedance
Item Type of Neut. Diam. at 800 Cycles (ohms)
No. Cable Year Loading (miles ) (No.) {inches) Sides Phantoms Sides Phantoms
Anglo-Duteh
1 Aldeburgh=Domburg 1924 Continucus 82.3 16 .096 0.18 0.20 422 172
2 Aldsburgb=-Domburg 1926 Continuous 86 16 .09% 0.16 0.18 443 185
Anglo-French
3 Seabrook-Audrecelles 1926 Contimuous 23.9 28 .08l 0.2¢ 0.28 375 15%
4 Seabrook-Audrecelles 1927 Continuous 25.2 28 ,081 0.23 0.28 385 159
5 Seabrook-Le Portel 1930 Contimuous 32 28 2071 0423 470
6 St.Margarets-Calais 1933 Nonloaded 26 76 .064 0.75 250
Anglo-Belgian
? Dumpton Gap-~La Panne 1926 Continuous 48.5 28 .08 0.24 0.29 392 160
8 Dumpt on Gap-La Panne 1930 Continuous 5045 28 .08 0,23 0.29 370 150
9 Dover-La Panne 1932 Intermitten® 49.5 60 .0528 0,55 550
Contimous 60 .036P
10 ¥ainland-Isle of Man 1929 Contimucus 58,6 16 .08™ 0,25 0.2 367 151
aNonloaded
bLoaded
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09T

Item

BEBomaonsnnm F

EER&

17

19

Cable Year
Germany-Denmark 1902
Germany-Denmark 1907
Germany-Denmark 1926
Germany-Denmark 1931
Festland=-Borkum 1903
Festland-Sylt 1925
Festland-Sylt | 1925
Cuxhaven-Helgoland 1903
Germany-Sweden 1919

(Zarrenzin-Kampinge) 1921
Germany-Sweden 1927
Germany-Sweden 1930
Pammern-East Prussia

(Leba=-Tenkitten) 1920

(Leba=Pillau) 1922
Leba-Pillau 1930
Leba=-Danzig 1922
Sweden-Finland

(West)Norrtalje-Mariehamn 1928

(Bast)Mariehamn=Abo 1928
Sweden=Gotland 1930

Type of
LoadingP

Continuous
Continuous
Coil
Coil
Continuous
Coil
Coil
Continuous
Continuous
Continuous
Coil
Coil

Continuous
Continuous
Coil

Continuous

Coil
Coil

Coil

LOADED PAPER-INSULATED SPIRAL-FOUR SUBMARINE CABLES - GERMAN MADE

Length
Naut ,

(miles)

830me cables have additional conductars for telegraph.

Telephone Conductors

Diam.
(maberf* {inches)

4 .053°
4 0,117
36 039
ssf 039

4 .031¢
28 0,105
28 .093
-2d 0,164
4 .082
12 .080
48 .059
168 .047
1= .086
12 075
e8 .039
16 075
328 039
328 .059
28 047

Nominal
Impedance

(ohms)

220
485
750
355
470
570
615
310
380
470
600
600

470
470
835
500

650
650

Loss
d> per Naut. Mile

800 Cycles

0.14
0.11
0.42
0.76
0.20

07

.07
0.10
0.20
0.21
0,25
0.36

0,20
0,20
0.43
0,19

0.50
0.34

0,35

bFor continucusly loaded cables the impedance of phantom is about 1/2 that of side and loss of phantom

is about equal to loss of side. In the coil cables the phantoms are not loaded.

The side circuit

loading coils are spaced approximately 1 namt. mi. apart giving cut-off frequencies in the range

4800-7000 cycles.
®y strands each having diameter indicated.
ds:l.ngle pair - not spiral-four.,
64 of the 32 conductors are coarser gauge than the other 28, for which size and loss data are given.

rCables have a coarse-gauge shielded pair at their center for special facilities.

»x8d
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715. GUTTA-PERCHA, BALATA, PARAGUTTA AND
RUBBER-INSULATED TELEFHONE CABLES

a. General. In most undersee cable
projects, the paper-insulated lead=
sheathed type of cable is not satisfac-
tory because of the depth of the water
or the presence of tidal currents. These
factors have led to an extensive use of
gutta-percha type cables, in European
waters and elsewhere.

b. Multicore Cables. (1) 1In general,
the muITIcoTe cables shown in paragraph
716 have four conductors, in spiral-four
configuration. Three of the cables,
items 15, 16,and 17, have only two con-
tinuously loaded conductors. Another
exception is the cable indicated in item
14 which has four pairs of conductors
arranged in a spiral-four configuration.

(2) In general, the cables that have
four (or eight) conductors, are used for
phantom working. The attenuation of the
loaded phantoms is approximately equal
to that in the loaded side circuits. In
the coil loaded cables the loading coils
are usually spaced at intervals of about
1 nautical mile, giving theoretical cut-
off frequencies of the order of 2500
cycles.

(3) Some of the early multicore un-
dersea cables, not listed in paragraph
716, were picked up to permit the in-
stallation along the same route of im-
proved cable designs providing more
facilities, particularly in the English
Channel area.  Since the available in-
formation on picked-up cables is incom-
plete, some of the cables listed in
paragraph 716 may no longer exist.

(4) A rubber-insulated four-conduc-
tor (spiral-four) cable has been exten-
sively used by the U. S. Coast Guard.

The attenuation is about 0.35 db per nau-
tical mile at 1000 cycles, and about 0.8
db at 10,000 cycles. This general type
of cable is available with continuously
loaded conductors. Although this load-
ing reduces the lower frequency attenua-
tion by about 40 per cent, the increased
losses in the loading material, at high
frequencies, more than offset the bene-
ficial effect of the added inductance,

so that the carrier-frequency attenuation
of the loaded cable is greater than that
of the nonloaded cable.

{5} Multicore cables are not suitable
for use in water of depth greater than a
few hundred fathoms.

¢. Single Core Telephone Cables. (1)
A cable containing a single conductor in-
sulated with gutta-percha, paragutta, or
rubber, can be employed for telephony.
For a single relatively short circuit the
armor and sea water can be used as a re-
turn conductor. The Coast Guard use a
rubber-insulated core like that in their
four-core cable. The single-core cable
has an attenuation of about 0.5 db per
nautical mile at 1,000 cycles per second.

(2} Between England and Guernsey (80
nautical miles) there was placed a length
‘of the German Emden-Azores nonloaded sin-
gle core telegraph cable captured in the

Par. 715

last war. The attenuation was 36 db at
1000 cycles and operation was by voice
switching.

(3) Permalloy loaded telegraph cables
are hot satisfactory at telephone fre-
quencies. ’

d. Concentric Return Type of Cable.
(1T FoT good telephone and carrier fTre-
quency transmission, a low resistance
conductor inside the armor wire 1s needed
for the return current. This conductor

consists usually of copger tapes or wires
laid on the surface of the insulation so

as to form a complete oylindrical sheath.
With this type of cable a number of chan-
nels can be used over considerable dis-
tances. The se& shields against static
so that very low levels of reception can
be employed. Cables of this type have
been laid in the following places:

Australia to New Zealand
Tasmania, Cooks Strait
Japan, Hokkaido - Sakhalin
England to Holland, 2 cables
. Aldeburgh-Domburg) 8l nautical miles
Ireland to Scotland, 2 cables
(Donaghadee-Port Patrick) 21 nautical
miles
Ireland to Wales, 2 cables
(Howth, near Dublin, to Nevin) 62
nautical miles
England to the Channel Islands

(2) With a single cable, different
frequency bands are used for operation
in the two directions, the permissible
top-channel attenuation being around
100 db, or greater if man-made noise can
be eliminated. Where two cables are
available between two points they may be
used to provide a four-wire circuit, one
cable being used for one direction of
transmission and the other cable for the
opposite direction. The limiting attenua-
tion is about the same as in the previous
case. The impedance of this type of
cable is about 50 ohms.

Another cable of this type is
Coast Guard No., 114P cable. The attenua-
tion constant is 0.64 db per nautical
mile at 10 kc and 1.08 db at 30 ke. The
impedance is about 50 ohms.

(4) There is a concentric return
cable with gutta-percha insulation be-
tween Teneriffe and the Canary Islands
(40 nautical miles). The attenuation is
48 db at 38 ke. A smaller cable of this
type has been laid between Algeciras and
Ceuta, Morocco (20 nautical miles).

(55 There are a few concentric return
cables with continuous loading. Such a
cable between Italy and Sardinia has a
central conductor 0.,144" in diameter,
insulated with gutta-percha 0,46" di-
emeter, and provided with a return con-
ductor consisting of 52 wires, each
.032" in diameter. It is 146 nautical
miles in length and has an attenuation
at 2,000 cycles of 30 db. It was oper=
ated with one two-wire voice channel and
a carrier channel with voice-operated
switching.
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15

17
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22
23
24

LOADED MULTICORE GUTTA=PERCHA SUBMARINE CABLES

Cable

Anglo-French

Abbots Cliffe-Cap Gris Nez
Abbots Cliffe-~Cap Gris Nez

Dover—Sangatte
Dover-Dunkirk
Dover—Sangatte
Dungeness-Audrecelles
Dungeness-Audrecelles

Abbots Cliffe=Cap Gris Nez

Anglo~-Irish

(Temple Patrick=Port Mora)

(Nevin, Wales=Howth)

Anglo~Dutch
Aldeburgh-Domburg

Denmark (Saelvig)

Denmark

Denmark

Norway

Norway

Norway

Sweden-Gotland

British Government

Nova Scotia

British Columbia (Georgia
Strait)

New Zealand

Japan (Tsugaru Channel)

Japan

Yedr

1910
1912
1017
1917
1918
1918
1918
1919

1922
1913

1922

1904
1915
1919
1919
1919
1927
1919
1917
1928
1926

1925
1925
1927

Type of
Loading

Coil
Continuous
Coil
Coil
Coil
Coil
Coil
Coil

Continuous
Coil

Coil

Continuous
Coil
Coil
Cont inuous
Continuous
Continuous
Coil
Coil
Continuous
Continuous

Continuous
Continuous
Continuous

Length
Naut ,

Miles Conductors

20,2
2l
2l
41.6
20.5
27.6
26.4
20

22
64

82,3

21‘6
21.5
59,3
80.8
161.7
27
72
66
10
26

49
45
7n

No.

Lo N W

>

BRR AR RRDPDO R B

‘Nonphantqmed

Weights

Pounds per Naut Mile

Each

Gonductor Dielectrie

160
300
310
310
160
160
310
160

170
160

160

160
10
155
155
155
350
350

43
165

195
160
170

300
300
200
200
150
150
200
300

195
150

150

Nominal
Impedance~-Qhms
Sides Fhantom

860
230
710 340
710 340
775 95
775 395
710 340
860
370 180
690 445
780 390
270
755
760 410
345
365
365
650 370
695 350
600 300
310 150
255 120
375 185
375 185

Loss
ddb per Naut. Mile

at 800 Cycles
Sides and Phantom

0.14:
0.16
0.10
0.10
0,13
0.13
0,10
0.11

0021
0.13
0.13.

0,112
0.18
0.20
0.20
0.19
.09
.09
0.44
0.23

0.24
0.20
0.20

*Isd
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717. TELEGRAPH CABLES.

a, K long telegraph cable consists
maThly of a single-core deep-sea section,
with steel-armor wires about .09" in di-
ameter, each wire being covered with
fabric tape in most cables. As shallow
water is approached an intermediate
armor of 0,2" diameter iron wires is em-
ployed and finally a heavy armor of 0,3"
diameter wires, The shore section is
usually a twin-core structure, the pur-
pose of the second conductor being to
obtain a ground for the receiving appa-
ratus at a point well out from shore
where there is less chance of picking up
noise. On permalloy loaded telegraph
cables this "sea earth" is extended to a
depth of 100 fathoms and is terminated
in a resistance which simulates the
cable impedance so that any noise picked
up is thereby reduced by about 20 db. In
some cases a third core cable is used at
the shore end, the third conductor being
used as a ground for the sending battery
in order to reduce the disturbing effect
on other cables. The central conductor
ranges from 107" to 0,21" in diameter
and is usually composed of a central wire
surrounded by a layer of five or six
copper tapes flattened against the wire.
The thickness of insulation ranges from
,09" to 0.13".

b. No loading was used in telegraph
cables laid prior to 1924, The potentisl
operating frequency of a nonloaded cable
is about £ = 700(d/L)2 where d is the
diameter of the central conductor in
mils and L is the length of the cable in
nautical miles, The speed in letters per
minute is equal to 32f for siphon record-
ers and cable code or 25f for printers,

Par..717

6. Most long telegraph cables laid
since 1924 have been continuously loaded
with permalloy tape or wire. A cable of
this type has a traffic capacity about
five times that of the corresponding non-
loaded cable of the same dimensions., Such
cables include the Azores-Emden cable,
which reaches Germany via the English
Channel and North Sea, the Belgian-
Portugal cable belonging to the Italians,
and cables in the Pacific and Indian
oceans, They are designed to operate at
frequencies of the order of 50 to 100
cycles per second. Multiplex operation
is employed, with vacuum-tube amplifiers,
Such equipment has been installed at
Penzance, England; Emden, Germany; and
Horta, in the Azores. A few permalloy
cables have been designed for duplex
operation but most of them operate in

only one direction at a time, the
direction of operation being con-
trolled by automatic means at both

terminals,

d. The attenuation constant of a
long telegraph cable varies consider-
ably with frequency so that the received
signals are badly distorted. For
nonloaded cables the means for cor-
reoting this distortion can be rather
simple - a capacitor in series with
the cable at each terminal, and an in-
ductance shunted across the receiving
instrument.

718. EUROPEAN CABLE MAP. A map of
European subbarine and land wire-
communication circuits is sheown in
figure 701. This map was taken from a
publication by Siemens and Halske "25
Jahre Fernkabel in Buropa 1913-1938",
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Par. 801-802

, CHAPTER 8
ELECTRICAL PROTECTIVE EQUIPMENT

801. GENERAL., The protective equipment
Tisted in this chapter is available
for use on electrical communications
ocircuits to prevent damage from excessive
voltages and currents which may be im~
pressed on these eircuits by lightning
or accidental cdontact with or induction
from power lines. The equipment herein
listed is not intended to cover all pro-
teotive equipment now manufactured;
however, the various types which are
listed are adequate for all ordinary re-
quirements. Protector blocks, fuses,

and heat coils of one manufacturer are
not necessarily suitable for use in pro-
tectors or protector mountings of another
manufacturer and, in general, should be
used only in proteotors or protector
mountings for which they are specifically
recommended, Dimensions and shipping
weights for such items as protector blooks,
fuses, heat coils, and protectors for five
pairs or less are not given, as they are
small. Engineering information relative
to the use of protective equipment on Gommun-
ication 6irocuits may be found in TM 11488,

802. PROTECTOR BLOCKS - DESCRIPTION AND STOCK NUMEERS.

Manufacturer
and Mfr.*'s Shown in ;
Code No, Figure No. Stoek No. Where Used
Cook 41-190 801 None 41-190 &nd 41-3001 used in combination in
Cook 41-3001 801 None Cook B-13 and 0-9 Telephone Protestors
and in Cook 7 Cable Protector.
Reliable P-495 802 4E695 or P-495 and P-197 used in combination in
) FINP4E495 Reliable 955 and 1000 Telephone Pro-
Reliable P-197 802 4E690-19700 teotors,
FTNP4E697
Reliable P-663 802 - P-495 and P-663 used in combination in
Reliable 222 Cable Protector.

Western Blectrioc 803 4R926 26 and 27 used in combination in W, E, Co.
Co, 26 ; 98A and 1093A Telephone Protectors and
Western Electrioc 803 4R927 1268 and 1269 Type Switochboard Protectors,

Co, 27
Western Electric 803 48930 26 and 30 used in combination in W, E. Coe
Co. 30 83A Cable Protector and in W. E. Co. EA26
and EA51 Cable Terminals,
41-3001 —
FIGURE 801, Telephone Protector Blocks (Cook)
l» P-197 ORP-683
e 1 &
Jﬁ“{ e
. P-495 26 27
FIGURE 802. Telephone Protector Blocks FIGURE 803. Protector Blocks (Western

(Reliable)

Eleotrioc Co. 28 & 27)
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Par. 803

803. FUSES FOR TELEPHONE LINES - DESCRIPTION AND STOCK NUMBERS.

Msnufacturer
and Mfr,'s Shown in Ampere
Code No. Figure No, Stock No. Rating Where Used
Cook A=9 804 322433 5 Cook B-13 Telephons Protector.
Cook A-12 804 321910 S Cook 0-9 Telephone Protector,
Reliable 55 805 372607.2 7 Reliable 955 and 1000 Telephone
Protectors,
Reliable 106 805 3722495-1 7 Reliable 303-F Switohboard Pro-
tector.
Western Electric 806 322111C 7 W.E. Co. 98A and 1093A Telephone
Co. 11C Protectors.
Western Electric 806 322107A7 7 W.E. Co. LA and LC Type Cable
Co. 7A Terminals.
Western Electric 806 3221077 7 W.E. Co. BS51 and Bl0l Cable
Co, 7T Terminals.
Western Electric 807 322160D 0,35 W.E. Co. LA and LC Type Cable
Co. 60D Terminals where sneak current pro-
tection is required.
Western Electric 807 3Z22160E 1.25 W.E. Co, LA and LC Type Cable

Co. 60E

Terminals on pairs used for battery
feeders,

FIGURE 804. Fuse (Cook A-9and A-12)

FIGURE 805. Fuse (Reliable 55 and 106)
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FIGURE 806, Fuse (Western Electric
Co. 11C, 7A and 7T)

FIGURE 807. Fuse (Western Electric Co.
60D or 60E)



Par. 804-805

804. HEAT GOILS - DESCRIPTION AND STOCK NUMBERS.

Manufaeturer
and Mfr.'s Shown in ; Ampere
Code No., Figure No. Stook No. Rating ¥here Used
Western Eleo- 808 3C476A 0.35 W, E. Co, 1268 and 1269 Type Switch~
triec Co. 76A board Protectors.
FIGURE 808. Heat Coil (Western Blestric Co. 76A)
805. TELEPMONE PROTECTORS FOR ONE PAIR OF WIRES - OESCRIPTION AND STOCK NUMBERS .
Manufaoturer
and Mfr.'s Shown in ‘
Code No, Figure No, Stook No. Logsation Equipped with
Cook B-13 809 484413 Indoors  41-190 and 41-3001 Proteotor
- Blooks in oombination and A-$
Fuses,
Cook 0-9 810 502209 - putdoors Same as Cook B-13 except A-12
’ Fuses,
Reliable 955 811 None Indoors P-=495 and P-197 Protector Blooks
in combination and 55 Puses,
Reliable 1000 812 222855 outdoors ' Seme as Reliable 955.
Western EBleotric 813 485098A Indoors 26 and 27 Protector Bloeks in
Co. 98A combination and 116 Fuses,
Western Elestrio 814 4B5193A putdoors Same as W. E. Co. 98A,

Co. 10934

%———— - w— FUSES

~«— MOUNTING

FIGURE 809. Telephone Protector (Gook B-13)
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Par. 805

f“ PROTECTOR BLOCKS

- PROTECTCOR COVER
BLOCK

FUSES
FUSE -—=

MOUNTING

FIGURE 810, Telephone Protector (Cook FIGURE 812. Telephone Protector
0-9) (Reliable 1000)

-FUSES

PROTECTOR
BLOCKS
UNDER COVER

FIGURE 811. Telephone Protector FIGURE 813. Telephone Protector (Western
(Reliable 955) Electric Co. 98A)
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Par. B05

PROTECTOR

CAP -*——-%‘

FIGURE 814. Telephone Protector (Western Electric Co. 1093A)

169



Par. 806

806. TERMINALS FOR PROTECTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY LEAD-~
COVERED CABLES - DESCRIPTION

Manufacturer
and Mfr.'s Shown in Size - Inches
Code No. Figure No. H W D Remarks®
Western Electric 815 19 14-3/8 8-9/16 Provides means for applying
Co. LC-11 protection and cross con-
necting inside cable and
wire to outside cable. 11
pairs. Not equipped with
fuses or protector blocks,
Western Electric 815 22 14-3/8 8-9/16 Same as LC-1l1 except 16
Co. 1C-16 pairs,
Western Elegtric 815 29-1/2 14-3/8 8-9/16 Same as LC-11 except 26
Co. LC-26 pairs,
Western Ela%tric 815 29-1/2 14-3/8 8-9/16 Same as LC-1l except 26
Co. LC-26 pairs and equipped with
fuses and protector blocks,
Western Electric 815 49-1/8 14-3/8 8-9/16 Same as LC-11 except 51
Co. LC-51 pairs and equipped with
fuses and protector blocks,
Western Electric 816 29-1/2 29-1/2 8-9/16 Provides means for applying
Co. La-26D protection at junction of
inside cable or wire and
outside cable. Not arranged
for cross connections. 26
pairs. Not equipped with
fuses and protector blocks,
Western Ele%tric 816 49-1/8 29-1/2 8-9/16 Same as LA-26 except 51
Co. LA-51 pairs,
Western Electric 816 22 26-1/2 8~9/16 Same as LA-26 except 16
Co. LA-16 pairs and equipped with
fuses and protector blocks,
_ Western Ele%tric 816 29-1/2 29-1/2 8~9/16, Same as LA-26 except
Co. LA-26 equipped with fuses and
protector blocks,
Western Electric 816 49-1/8 29-1/2 8-9/16 Same as LA-26 except 51
Co. LA-51b pairs and equipped with

fuses and protector blocks.

8 Perminals listed are for wall-mounting
indoors snd use W. E. Co. 26 and 27 pro-
tector blocks in combination and W. E. Co.
7A Tuses, If sneak current protection
is required on pairs not used as battery
feeders, use W, E, Co. 60D sneak current
fuses in addition to the W, E. Co. 7A
fuses. If battery feeders are used,

W. E. Co. 60E fuses are required for
such pairs, in addition to the W. E. Co.
7A fuses,

Terminals with the same number of pairs,
which are equipped with fuses and pro-
tector blocks have same manufacturers code
as those not equipped. Stock numbers are
different, see paragraph 807,
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Par, 806-807

CROSS CON NECTING

TERMIN

SPRING CLIP FOR
PROTECTOR BLOCHKS
<

PRING CLIPS: FOR
PRO'TECTOR BLOCKS

USE CLIPS

GROSS CONNECTING CABLE STUB-=
CABLE STUB— 5

FIGURE 815, Terminals For FIGURE 816, Terminals For Protecting
Protecting Swall Switch- Small Switchboards (Western Electric
boards (Western Electric Co. LA=-26)

Co. LC-26)

807. TERMINALS FOR PROTECTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY LFAD-

COVERED CABLES - STOCK NUMBERS AND LOGISTIGAL DATA,
Weight (Lbs.) __Cubic Feet
Manufacturer Packe Packed
and Mfr.'s for for
Code No, Stock No. Expors Net Export Net
Western Electric Co. LC-11 4E7911 56 45 2,7 2
Western Electric Co. LC-16 4E7816 75 63 3 2,4
Western Electric Co. LC-26 4E7826 85 71 37 20,9
Western Electric Co. LC-262 5C2426 85 71 3.7 2,9
Western Electric Co. LC-51% 4E7851 130 112 5.7 4,5
Western Electric Co. LA-26 4E7926 118 94 7.4 6
Western Electric Co. LA-51 4E7951 188 160 11.1 9,3
Western Electric Co. LA-16% 4E7916 90 68 5.2 4.3
Western Electric Go. LA-26" 4E7926.1 118 94 7.4 6
Western Electric Co., LA-51% 4E7951.2 188 160 11.1 9.3

8 Equipped with fuses and protector blocks,
others are not so equipped.
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Par., 808

808. CABLE PROTECTORS - DESCRIPTION AND STOCK NUMBERS,

Manufacturer
and Mfr.'s Shown in Type of Protector
Code No. Figure No. Stock No. Block Used Remarks

- Cook 7 817 5C2200 41-190 & 41-3001 For mounting on pole,
Provides protection

Reliable 222 818 5G2200 P-495 & P-663 for five pairs at
junction of cable and

Western Elsctric 819 5C2200 26 & 30 Prot. open wire,

Co. 83A Blocks

PROTECTOR BLOCKS

WIRE TERMINALS

FIGURE 817. Cable Protector FIGURE 818.. Cable Protector
(Cook 7) (Reliable 222)

FIGURE 819. Cable Protector (Western Electric Co. 83A)
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809. CABLE TERMINALS WITH PROTECTION - POLE MOUNTED - DESCRIPTION.

Par. 809

Msnufaocturer ‘ Type of
and Mfr.*s Shown in Size - Inches ; Prot. Block
Code No. Figure No, H W D or Fuse Used Remarks
Western Elec- 820 50-1/2 20-1/2 17-1/16 W.E. Co. 26-30 Provides protec-
trie Co. Protector tion for 26
EA26 Blocks pairs at june-
tion of cable
and open wire,
Western Eleo- 55-5/32 36~-3/4 15-5/16 W.E, Co. 26-30 Same as EA26
trie Co. EAS1 Protestor except 51
Blocks pairs,
Western Elec- 821 36-31/32 22-3/4 15-5/16 W.E. Co. 7T Provides fuse
trie Co. B51 Fuses protection for
51 pairs at
junetion of
aerial and
underground
cable. (See
TM 11-486 for
use of 24 ga.
cable in plsace
of fused
terminal,)
Western Elec- 8zl 54-15/32 22-3/4 15-5/16 W.E. Co. 7T Same as B51
tric Co. BlOl Fuses except 101
pairs,
CABLE TERMINAL OPEN WIRE TERMINALS
PROTECTOR MOUNTINGS
FIGURE 820.

Cdble Terminals With Protection (Western Electric Co. BA26)
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Par., 809-810

TO UNDERGROUND CABLE
" TO AERIAL CABLE

’— FUSES

FIGURE 821. Cable Terminal With Protection (Western Electric Co. B Type)

810, CABLE TERMINALS WITH PROTECTION - POLE MOUNTED - STOCK NUMBERS AND LOGISTICAL

DATA,
Weight (Lbs.) Cubic Feet
Manufacturer Packed Packed
and Mfr.'s for for
Code No, Stock No. Export Net Export Net
Western Electric Co, None 170 140 11.9 10.1
EA26
Western Eleotric Co. 5C3051-1 265 225 18.3 15,9
EAS1
Western Eleotric Co. 4R 7951,.2 144 119 78 6.5
B51 or FTN-10961
Western Electric Co. 5C2501.2 210 180 11.5 9.9
B10Ol1
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81l. MAIN FRAME PROTECTION FOR LARGER SWITCHBOARDS - DESCRIPTION.

Par¢ 811

Sl;:vm Type of
Fig- Size Prot. Blocks
Manufac- Stock ure Fuses and
turer No. No. H W D Heat Coils Frame Consists of Remarks
Western 4E2520B 822 6= 1t- 1*'- W,E.Co. 26-27 W.B. Co. 1420B Wall-mounted
RElectric 9-5/8" 5-13/16" 2-1/4® Prot. Block  wall frame - "A" main frsme
Coe W.B.Co. 76A type; 5 = W.B, Cos Protection
Heat Coils 1435R Prot. Groups for 100 prs.
(25 pr. terminal
strips mtd. on a
fanning strip);
5 - W,B., Co. 1435%
Prot. Groups (20
1269A Protectars
mounted on a fan-
ning strip)
Western 4E2525C 823 8'- a 2'-6" W.B.Co. 26-27 W.E. Co. 1425C Floor-mounted
Electric 4-3/4" Prot. Block Main Frame - YB® main frame
Co. W.E.Co. 764 type equipped protection -
Heat Coils with 103X fan- 100 prs. per
ning strips. vertical, Pro-
Each vertical tector graups
will accommodate and terminal
4 - W.E, Co. strips should
1268A Protectors, be ordered
20 prs. each and separately,
1l - W.B. Co. Two verticals
1268B Protector, of frame re-
23 prs. Bach quired for
vertical will initial instal-
also accommodate lation,
8 horizontal rows
of WB, Co. 65 -
(20 prs. each)
terminal strips.
Reliable 4E2401 Reliable 12 Reliable 303F Combination
and P-663 and Protectora main frame
General P-495 Pro- and power
Electric tectar 1l - G. E. copper panel
Blocks and oxide rectifier
Reliable Provides pro-
106 Fuses tection for
220 prs.

a
Spacing between verticals is 8%,
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Par, 811-812

PROTECTOR
BLOCKS
AND HEAT
colLs
PROTECTOR
BLOCKS
AND HEAT
COILS
PIGURE 822. Proteoted FIGURE 823. Proteoted Main
Main Distributing Frame Distributing Frame (Floor
(Wall Mounted) Mounted) (Western
(Western Eleotric Co.) Eleotric Co.)

812, MAIN FRAME PROTECTION FOR LARGER S ITCHBOARDS - STOCK NUMBERS AND LOGISTICAL
— *

ATA .
Weiggt {Lbs,.) Cubic Feet
Packe Packed
for for
Manufacturer Stock No. Export Net Export Net

Western Blectric Co. 4825208
Western Eleotrio Co. 4825250

Reliable and General 482401
Blecotrio
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Par. 901-905

9

HAPTER
TELEPHONE LINE TRANSMISSION EQUIPMENT

Section I
General

901. SCOPE AND USE.

a. This chapter gives information on
telephone line transmission equipment,
required to establish telephone circuits
by voice frequency or carrier means. It
does not include the switchboard equip-
ment or telephones at the ends of the
circuits and it does not include power
rlant or telegraph equipment. Reference
should be made to other chapters in this
manual for these items.

b. Composite sets and simplex coils for
deriving telegraph legs for d-c telegraph
circuits are considered part of the tele-
phone line transmission equipment. The
remainder of the telegraph equipment, in-
cluding voice-frequency carrier telegraph
terminals is treated in chapter 10.

¢. The informationis divided into two
parts for convenience in use. Section II
applies to the equipment normally in tac-
tical communications systems. Section II
applies to "packaged" equipment designed
primarily for fixed plant service. This
division of the information is not in-
tended to 1limit the field of use of elther
type of equipment. The tactical plant
equipment may be used in fixed plant com-
munication systems, or vice versa, when
it will give the service desired.

Section II
Tactical Equipment

902. GENERAL. Tactical telephone line
transmission equipment is intended
for use with rubber-covered wires and ca-
bles, and open wire lines. Radio links
may also form a part of the system. 1In
general, the equipment includes built-in
testing means and has controls and adjust-
ments which are simple and easy tooperate.

903. DESCRIPTIVE INFORMATION.

a. The principal items of tactical tele-
phone equipment include voice frequency
repeaters, voice frequency ringers, and
carrier equipment. The voice frequency
repeaters include two-wire (21-type) and
four-wire repeaters and are mainly for use
with field wire. The ringing equipment
consists of voice frequency ringers for

use when 20-cycle signaling eannot be
used over the line. The carrier equip-
ment consists of carrier telephone termi-
nals and repeaters which may be used to
provide four telephone channels over a
line composed of spiral-four cable or
two=open wire pairs, or a multichannel
radio 1link. Supplementary equipment is
also available which will permit the same
carrier terminals to be operated in con-
Junction with a single open wire pair
either on an equivalent four-wire or bal-
anced twoe-wire basis. Descriptions of
these items are given in paragraph 906 to
908 inclusive. The various groupings of
these items to provide telephone line
tgansmission sets is given in paragraph
904. STOCK NUMBERS AND LOGISTICAL DATA.

Paragraph 910 gives stock numbers
and logistical data for the tactical tele-
phone equipment 1listed in paragraphs 906
to 910 inclusive.

905. SUMMARY OF EQUIPMENT REQUIREMENTS.
a. Paragraphs 911, 912 and 913 summar-
ize the equipment required for three tac-

tical carrier telephone transmission
systems. Informetion regarding outside
plant and any associated telegraph equip-
ment which are not included are given in
Chapter 6 and 10, respectively. Paragraph
911 is for the four-wire spiral-four or
open wire system. The transmission fre-
quency band is O to 12 kc over each pair
of wires. Paragraph 912 is for an equive-
lent four wire system, sometimes referred
to as the "open wire converter system,"
operated over a single open wire pair.
The transmission frequency band in one
direction of transmission is 0 to 12 ko
and in the other direction 20 to 32 kec.
Paragraph 913 is for a balanced two-wire
carrier hybrid system. The transmission
frequency band is O to 12 kc in both di-
rections of transmission. For each type
of system given the equipment required at
each terminal and repeater point is listed.

b. A 1list of spare equipment is included
in paragraphs 911, 912 and 913. The amount
of spare equipment to be provided will vary
widely depending upon conditions and must
be determined for each specific applica-
tion. The number of spare unitsindicated
is suggested asapplying in a typical case.

c. Reference should be made to chapter
13 for information on test sets required
in maintenance of this equipment.
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§ 206. VOICE FREQUENCY REPEATERS AND MISC. EQUIPMENT - TACTICAL - DESCRIPTION.
Weight ‘Dimensions 12 Volt Dry
Nomenclature in in Storage Battery
Shown in Jperation Operatign Battery Operat&on
Name Type No. Fig. No, _Pounds?® Inches Operation® Life ™ Remarks
Telephone EE-89-A 901 14 7x8-1/229 - 2 weeks TM 11-2006 ‘Two-wire (21 type) voice-frequency intermediate
Repeater with repeater far use on lines with 20 or 1000-cycle
Battery signaling. Provides thru simplex telegraph oper-
ation., Inolwules one 8 pare tube., Uses ome
Battery BA-40.

Telephone EE-99-A 902 40 12x8x14 0.5 amp. 7?7 Days ™ 11-348 Four-wire volce-frequency telephone repeater for
Repeater 12 days Contin- use on wire and cable facilities with 20- or
Part of uous Use 1000-cycle signaliog. Contains hybrid coil
TC-29-A equipment for providing a two-wire termination

on one side of repeater when used at a terminal
or at a junction with a two-wire line. With
simplex telegraph operation 1000-cycle signaling
required. W¥ses vibrator type Power Unit PE-20%
or three Batteries BA-23 and four BA-36.

Telephone TP-9 903 24 9-1/4x8x12 - 2 to 4 TM 11-2059 Portable. telephone equipped with transaitting

with Weeks and receiving amplifier for increasing operating
Batteries range. Tranamission is in one direction at a
time controlled by a push to talk awitch in hand-
set handle, Uses following Batteries one BA-27,
one BA-65, three BA-2, :

Repeating c-161 904 3 5x3 1/4x - - - 1:1 ratio ring-thru coil for use between line
Coil 2-1/2 and switchboard, Simplex tap provided on line

winding.

Telegraph T™H-1/TcC-1 -~ - - - - - Enown as S + DX, See chapter 10,

Terminal

QRepear.ers in wooden carrying case.

Prirst two dimensions indicate floor space required,
cAssumes use of two Batteries BB-55, 150 ampere-hours fully charged

confiition and under normal weather.comditions,

Batteries nor-

mally used for standby power and not furnished with equipment.

dAssunes batteriea in good condition under normal weather conditioms .
Batteries not furnished with equipmaent,

*x1ed
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BATTERY
B8A-40

TELEPHONE =~
REPEATER ‘-\

FIGURE 901.

BATTERY
CABLE.

4

@ OUTER
CASE

\\-— CARRYING.
STRAP

Te lephone Repeater EE-89-A

ARRESTER
BLOCK COVER

TUBE CGCVER PLATE—™

ARRESTER BLOCK 27

BATTERY BA-23
BATTERY CABLE— ?,

BATTERY i
SEPARATOR
PLATE

"FIGURE 902. Telephone Repeater EE-99-A
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907. VOICE FREQUENCY RINGING EQUIPMENT - TACTICAL - DESCRIPTION.

110V
Weight Dimensions AC 12 Volt
Nomenclature in in Opera- Storage
Shown in Operation Operation tion Batteryd
Name Type No. Fig., No. Pounds® Inchesb VAS Operation ™ Remark s
Ringing EE-100-( ) 905 110 21-1/4 x 36 2.5 amps ™ 11-342 Same as EE-101( ) except only one 1000-20 cycle
Equipment . 16-1/4 x 60 hours ringer. Replaced by EE-101-( ).
11-5/8
Ringing EE-101-( ) 906 95 21-1/4 x 36 3.2 amps ™ 11-342 Two 1000-20 cycle ringers for use where 20 cycle
Equipment 14-3/4 x 45 hours signaling cannot be used over line. Operates nor-
Part of 11-5/8 mally from 110V a-c supply. Has eautomatic transfer
TC-24-( ) from a-c supply to storage batteries. One

aRinging equipmeat in wooden carrying case.
bFirst two dimensions indicate floor space required.

EE-101-( ) required at each end of two circuits.
Includes 100% spare tubes, fuses and vibratar.

°lhy also be operated from 220 volt, 50-60 cycle source. To obtain power in watts multiply VA by 0.85.
-Assumes use of two Batteries BB-55, 150 ampere-hours fully charged condition and under normal weather

conditions.

~Ied
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PYCT GUE—

A~C POWER .
CORD

FIGURE 905.

‘FUSE EXTRACTOR POSTS

VIBRATOR

Ringing Equipment

SPARE TUBES

AMPLIFIERS
DETECTOR

EE-100-(

)

O3CiLL ATOR

BATTERY
CORD

INSTRUCTION BOOK

TUBE COMPARTMENT COVER
SHOCK MOUNTING INSTRUCTION CARD

GASKET mweassssmmmmssan &
CASE

TERM. STRIP COVER
" SPARE ‘FUSES

BATTERY: i
CORD

A-C ‘POWER
CORD

1_ SPARE
SPARE TUBES VIBRATOR

FIGURE 906. Ringing Equipment EE-101-( )
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908. CARRIER TELEPHONE EQUIPMENT - TACTICAL - DESCRIPTION.

Weight Dimensions 12 Volt
Nomenclature in in "110V AC Storage TM or
Shown in Operation Operation Operation  Battery Instruction
Name Type No. Fig. No. Pounds® InchesP VAC Operationd Book Remarks

Telephone CF-1-A 907 475 28x19x66 72 7.5 amps TM 11-341 Four-channel carrier telephone terminal. Part of
Terminal 20 hours spiral-four carrier system using Cable Assemblies
Part of CC-358. Provides one voice and three carrier channels
TC-21-( ) using frequencies up to 12 kc. Provides one d-c sig-

naling circuit and one d-c telegraph circuit on the
two simplexes. Signaling circuit used in system main-
tenance. One or more telephone channels may be used
for volce-frequency telegraph CF-2-( ); channel 3 is
first choice. Each telephone channel requires 1000-20
cycle signaling. Has built in transmission testing
equipment and automatic transfer from a-c power source
to storage battery. Includes 100% spars tubes, pro-
tectors, fuses, and vibrator.

Repeater CF-3-A 908 225 28x1hx3k 36 3.75 amps TM 11-341 Four-channel carrier intermediate repeater used in
Part of 40 hours spiral-four carrier system. Arranged for d-c signal-
TC-23-( ) ing and d-c telegraph operation over the two sim-

plexes. Has built in transmission testing equipment,
talking and monitoring exrrangement for the voice chan-
nel, and automatic transfer from the a-c supply to
storage batteries. Includes 100% spare tubes, pro-
tectors, fuses, and vibrator.

Converter CF-k-( ) 909 280 24x17x49 36 3.5 amps TM 11-2008  Carrier converter for use with Telephone Terminal
Part of 45 hours CF-1-A or Repeater CF-3-A to provide 4 circuits over
TC-33=( ) a single open wire pair. Operation is on an equiva-

8In wooden case except Telephone Unit EE-105 which is in canvas case.

irst two dimensions indicate floor space required.
CMay also be operated fram 220-volt, 50-60 cycle source.

lent four-wire basis, one direction of transmission
being 0-12 kc and the other direction 20.8 to 32.2 kc.
Provides two composited d-c telegraph paths. Includes
amplifying, modulating, and demodulating equipment,
composite set, built-in testing equipment, and auto-
matic transfer from a-c supply to storage battery.
Includes 100% spare tubes, fuses, protectors, and
vibrator.

To obtain power in watts multiply VA by 0.85.

dpesumes use of two Batteries BB-55, 150 ampere hour, fully charged and under normal weather conditions.

Batteries used for standby power.

Table continued on next page
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81

CARRIER TELEPHONE EQUIFMENT - TACTICAL - DESCRIPTION (Continued)

Weight Dimensions 110V 12 Volt

Nomenclature in in AC Storage T™ or
Shown in Operation Operation Opera- Battery Instruction
Rame Type No, Fig. No, _Pounds® _ Inches® _tion Operationd _ Book RemBrk s
Repeater CF-5-( ) 910 380 24x19x65 54 4.5 amps TM 11-2008 Carrier repeater for use at intermediate offices on
Part of o ‘ 35 hours equivalent four-wire syatems using Converter CF-4-( ).
TC=-37-( ) Arranged for composited tel egraph, Has built-in
transmission testing equipment , talking aml monitoring
arrangements on Channel 1, and automatic transfer from
the a-c supply to storage batteries. Includes 100%
spare tubes, protectars, fuses and vibrator,
Carrier CF=7 911 54 19x10x8 - - T 11-2003 Four wire-2 wire equipment used with Tele phone Termi-
Hybrid ’ nal CF-1-A amd Repeater CF-3-A to movide 1 voice and
three carrier circuits over a single mir, Operation
is on a balamed two-wire basis using frequencies up
to 12 ke in each direction o transmission., Used
principally on opemn wire pairs, Provides two com-
posited d-c telegraph paths, Includes a repeating
coil hybrid, adjustable balancing network, and a com-
posite set., Requires no power. Includes 100% spare
protectors. :
Telephone EE-105 912 16 7-3/4 x - - T™ 11-2014 Telephone for use primarily by lineman to connect to
Unit ’ 5 x 9-7/8 voice frequency channel on lines used for carrier

operation. Contains EE-8-B telephone unit, also fil-
ter to prevent mutual interfarence between voice and
carrier channels. May be used to provide an inter-
mediate bridged station on voice or carrier lines,
Requires two Batteries BA-30, suitable for 48 hrs con-
tinuous use.

a
In wooden case except Telephone Unit EE-105, which is in canvas case.
bPirst two dimensions indicate floor space required.
© CMay also be operated from 220-volt, 50-60 cycle source. To obtain power in watts multiply VA by 0.85.

d4ssumes use of two Batteries BB-55, 150 ampere hour, fully charged and under narmel weather comlitions,
Batteries used for stamiby power.
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INSTRUCTION: BOOK
POCKET

SPARE PROTECTORS

* LINE COIL PANEL AND.

BINDING. POSTS
i2: VOLT BATTERY

TERMINAL. LUGS MEASURING PANEL

LINE: AMPLIFIER PANEL

EQUALIZER PANEL.

CHANNEL. | PANEL

CHANNEL 2 PANEL

A-C AND: BATTERY
CORDS: IN: POSITION:
FOR TRANSPORTATION

CHANNEL 3 PANEL

CHANNEL 4 PANEL

A-C. POWER PLUG CAP SHOCK MOUNTING

SIGNAL PANEL
SPARE TUBE PANEL
CONDUCTOR OUTLET -
FROM: CASE

POWER:  SUPPLY A PANEL

POWER SUPPLY B: PANEL

CONVENIENCE OUTLETS

FICURE 907. Telephone Terminal CF-1l-A

POWER- CORD:
BATTERY CORD

INE AND CONDENSED
thESUCﬁIII\I'G PANEL. INSTRUCTIONS.

PROTECTORS:

AB- EQUALIZER:
PANEL.

LINE: AMPLIFIER
PANEL

#A EQUALIZER
PANEL.
CONDUCTOR

QUTLET FROM
CASE.

TALK AND
BIGNALING.
PANEL.

POWER: PANEL.

SHOCK
MOUNTLING:
SPARE
PROTECTORS
\— TELEPHONE . HANDSET

FIGURE 908. Repeater CF-3-A
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POCKET “FOR
TECHNICAL "MANUAL |
COVER OVER cOlL
TERMINALS

LINE COIL AND BINDIN
POST PAN

CONTROL ‘PANEL

LOW GROUP AND

AMP "PANEL,HIGH GROUP,)
RECEIVING AMPLIFIERS

EQL “PANEL.

MODULATOR PANEL,
MODUL ATOR' CIRCUIT,

CX_PANEL,COMPOSITE]
SET

DIRECTIONAL FILTERS,
HIGH PASS ON REAF{
COVER PLATE OVER
HIGH ‘PASS FILTER
TERMINALS

SPARE TUBE AND SPARE
PROTECTOR 'PANEL.

RECTIFIER PANEL ,
RECTIFIERS FOR
SIGNALING CIRCULT,

PWR 'SUP "PANEL

AC CONVENIENCE
OUTLET

C AND ‘BATTERY

A
POWER ‘CORDS TIED
FOR TRANSPORTAT ION

FIGURE 909. Coaverter CF-4-( )

POCKET FOR TECHNICAL
MANUAL

LINE COIL. AND
BINDING ‘POST PANEL

MEAS ‘PANEL:

TRANSMISSION
MEASURING CIRCUIT

51G_PANEL, SIGNALING
CIRCUIT

AB EQL. PANE|
HIGH GROUP EQUALIZER

AMP PANEL , HIGH
GROUP-AND LOW GROUP
AMPLIFIERS

BA EQL PANE|
LOW GROUP EQUALI?ER

TALK & MON. PANEL

CXA F'ANEL COMPOSITE. i wngmw' v
SET, LINI 4 . %

D4RECTIONAL FlLTFRS
A, LOW Pass ON
FRDNT "HIGH PASS ON

COVER OVER HPA
FILTER TERMINALS

CXB "PANEL, COMPOSITE
SET, LINE B

D‘RECT!ONAL Fll TER%

FRONT HIGH FASS ON
REAR

SPARE TUBE & SPARE
PROTECTOR -PANEL.

RECT. ‘PANEL , RECTIFIERS
FOR SIGNALING CIRCUIT

PWR SUP PANEL

AC CONVENIENCE
OUTLEY

AC -AND ‘BATTERY FOWER CORDS
TIED FOR TRANSPORTION

FIGURE 910. Repeater CF-5-( )
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FIGURE 911.

carrier Hybrid CF-7

FIGURE 912,

Telephone Unit EE-105
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909 . TELEPHONE LINE TRANSMISSION SETS - TACTICAL - COMPONENT PARTS.

Dimensions® Weight
Nomenclature in Operation in Qperation
Name Type NO, Quan Principal Component Parts Inches lbs.
Telephone Terminal Set TC-21-( ) 1 Telephone Terminal CF-1-A 28 x 19 x 66 475
1 Power Unit PE-75-( ) 36 x 19-1/2 x 26-1/2 330
2 Batteries BB-55 26 x 14 x 19 110
1 Rectifier RA-83-( ) 14 x 10 x 16 50
1 Test Equipment IE-53-( ) 7 x6 x 5-1/2 8
1 Tool Equipment TE-123-( ) 7 x 16 x 7 20
1 Telephone EE-8-( ) 4 x8 x10 10
Accessory Equipment and Spare Parts 187
Total II90
Repeater Set TC-23-( ) 1 Repeater CF-3-A 28 x 14 x 34 225
1 Power Unit PE-214-{( } 14 x 18-1/2x10 40
2 Batteries BB-55 26 x 14 x 19 110
1 Rectifier RA-83-( ) 14 x 10 x 6 50
1 Test Equipment IE-53-( ) 7 x 6 x 5-1/2 8
1 Tool Equipment TE-123-( ) 7 x16 x 7 20
Accessory Equipment and Spare Parts 132
Total 685
Ringer Set? TC-24-( ) 1 Ringing Equipment EE-101-{ ) 21 x 15 x 11-1/2 95
2 Batteries BB-55 26 x 14 x 19 110
Accessory Equipment and Spare Parts 135
Total h2.0)
Telephone Repeater Set© TC-29-4A 1 Teiephone Repeater EE-99-4 12 x 8 x 14 40
1 Power Supply PE-204 5-3/4 x 6-3/4 x 5-1f2 10
1 Telephone EE~-8-( 4 x 8 x 10 10
_Accessory Equipment and Spare Parts 20
Total 80
Converter Set TC-33-( ) 1 Converter CF-4-( ) 24 x 17 x 49 280
2 Batterles BB-55 26 x 14 x 19 110
Accessory Equipment and Spare Parts 180
Total 370
Repeater Set TC-37-( ) 1 Repeater CF-5-( ) 24 x 19 x 65 380
1 Power Unit PE-214-( ) 14 x 18-1/2 x10 40
2 Batteries BB-55 26 x 14 x 19 110
1 Rectifier RA-83-( ) 14 x 10 x 6 S0
1 Test Equipment IE-53 7 x 6 x 5-1/2 8
1 Tool Equipment TE-123 7 x16 x 7 20
1 Telephone EE-8-( 4 x 8x 10 10
Accessory Equipment and Spare Parts 87
Total 880

aFirst two dimensions indicate tloor space reqdifed.ﬂ Three foot clearance front and rear is desirable for maintenance.

bA source of a-c power is required if ringer is not associated with equipment having a source of a-c

power.

CTwo Batteries BA-30 and three Batteries BA-23 or four Batteries BA-36 or two Batteries BB-55 are required but not
provided as part of the set.

‘Xed
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910. TELEPHONE LINE TRANSMISSION EQUIPMENT - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA.

Weight = lbs, Total Total
Nomenclature Heaviest Package Weight = 1lbs, Volume = Cu.Ft.
Packed In Carrying Packed In Carrying Packed In Carrying Ship
Name Type No. Stock No. For Export Case For Export Case For Export Case Tons®

a VOICE FREQUENCY REPEATERS AND MISC. EQUIPMENT

Telephone Repeaterb EE=89=A 4B3289A 20 14 20 14 4 3 -

Telephone Repeater® EE=99~A 4B3299A 47 40 47 40 265 0.8 «l

Telephone Repeater Set® TC=29=A 4B3229 47 40 277 80 10 1.5 -3

Telephone TP=9 None Assigned - 24 - 24 - 0.5 -

Repeating Coil C=161 3Cl6l 4,7 3 - 3 - - -
b VOICE FREQUENCY RINGING EQUIPMENT

Ringing Equipment EE=100=( ) 4F2100 150 110 150 100 349 2.3 ol

Ringing Equipment EE~101=( ) 4F2101 140 95 140 95 306 2,1 ol

Ringer Set TC=24=( ) 4r2124 140 95 440 340 14 10.1 4
¢ CARRIER TELEPHONE EQUIFMENT

Telephone Terminal . CFal=aA 4B8361 735 475 735 475 43,8 2043 1.1

Repeater CF=3=A 4B3203 340 225 340 225 17.9 7.7 %)

Converter CF=4~( ) 4B4484 530 280 530 280 3540 11.6 o9

Repeater CF=5-( ) 4B3205 690 380 690 380 40,0 17,7 1.0

Carrier Hybrid CF=7 4B1467 75 54 75 54 2.2 8 ol

Telephone Terminal Set TC=21=( ) 4BB360=21 735 475 1470 1190 62.0 40 1.5

Repeater Set TC=23=( ) 4B3223 340 225 1150 685 42,0 28 1.1

Converter Set TC=33=( ) 4B449-33 530 280 830 570 . 44 22 1.1

Repeater Set TC=37=( ) ~ 4B3237 690 380 1180 860 83 34 1.3

Telephone Unit EE=105 " 4BB8405 - 16 - 16 - o4 -

840 cu. ft. assumed equal to 1 ship ton.

bRequirea in addition:
One Battery BA-40

°Requ1res in addition:
For storage battery operation - two Batteries BB-55

For dry cell operation - three Batteries BA-23 or four Batteries BA-36 and two
Batteries BA-30 for Telephone EE-8-( ).

«I8d
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Par. 911-913
911. SUMMARY OF EQUIPMENT REQUIRED FOR 4-WIRE CARRIER OPERATION OVER SPIRAL-FOUR
CABLE OR_OPEN iE .
Nomenclature
ame Type No. Number Required®
& PER TERMINAL
Telephone Terminal Set TC-21-( ) b
Ringer Set TC-24~( ) 2
b PER REPEATER
Repeater Set TC-23-( )} 1
¢ SPARE EQUIPMENTP
Telephone Terminal CF-1-A 1 per system
Repeater CF-3-A 1 per 3 or less repeaters
Ringing Equipment EE-101-( ) 1 per system
Power Unit PE-75-( ) 2 per system
Power Unit PE-214-( ) 2 per repeater
Rectifier RA-83-( ) 1 per system
8For stock numbers, weights, and volumes see paragraphs 910, 1207 and 1217.
bAmount of spare equipment will vary widely and must be estimated for each
specific application. The number required is suggested as typical.
912. SUMMARY OF EQUIPMENT REQUIRED FOR 2-WIRE CARRIER OPERATION OVER OPEN WIRE
USING CONVERTER CF-4-( 7.
Nomenclature a
ams Type No. Number Required
a PER TERMINAL
Telephone Terminal Set TC-21-( ) 1
Converter Set TC-33-( } 1
Ringer Set TC-24-( ) 2
b PER REPEATER
Repeater Set TC=-37-( } 1
¢ SPARE EQUIPMENTD
Telephone Terminal CF-1-A 1 per system
Converter CF-4-( ) 1 per system
Repeater CF-5-( ) 1 per 3 or less repeaters
Ringing Equipment EE-101-( ) 1 per system
Power Unit PE-75-( ) 2 per system
Power Unit PE-214-( ) 2 per repeater
Rectifier RA-83-( ) 1 per system
8For stock numbers, weights, and volumes see paragraphs 910, 1207 and 1217.
bAmount of spare equipment will vary widely and must be estimated for each
specific application. The number required is suggested as typical.
913. SUMMARY OF EQUIPMENT REQUIRED FOR 2-WIRE CARRIER OPERATION QVER OPEN WIRE
NG CARR 1D CF-7.
Nomenclature
Name Type No. Number Required®
a PER TERMINAL
Telephone Terminal Set TC-21-( } 1
Carrier Hybrid CF-7 1
Ringer Set TC=24-( ) 2
b PER REPEATER
Repeater Set TC-23-( } 1
Carrier Hybrid CF-7 2
¢ SPARE EQUIPMENTD
Telephone Terminal CF-1-A 1 per system
Repeater CF-3-A 1 per 3 or less repeaters
Carrier Hybrid CF=-7 1 per sys. + 1 per 3 or
less rep.
Ringing Equipment EE-101-( ) 1 per system
Power Unit PE-75-( ) 2 per system
Power Unit PE-214-( ) 2 per repeater
Rectifier RA-83-( ) 1 per system

8For stock numbers, weights, and volumes see paragraphs
bAmount of spare equipment will vary widely and must be

specific application.
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Section IIX
Fixed Plant Equipment

914. GENERAL.

a. Fixed plant telephone circuits will
generally be set up by means of a group
of equipment, known as "packaged"™ equip-
ment, which has been designed especially
for this purpose. Packaged equipment
will furnish high grade telephone cire
cuits comparable to that secured by use
of conventional commercial equipment re-
quired for fixed plant service. It is so
arranged that engineering, installation
and maintenance is simplified. Some types
of packaged equipment may be used in tace
tical telephone systems where conditions
warrant.

b. Packaged equipment is not designed
for outdoor use and should be located in
a building where temperature variations
over short periods of time may be held to
e minimum. If the equipment is to be
housed in a theatre type of building, it
is recommended that the frigid (fully
enclosed wooden) type of building be used.

c¢. In addition to the instruction books
on the individual packages, TM 11-2022

Par. 914-916

"Application of Fixed Plant Telephone
and Telegraph Packaged Equipment to Open
Wire Lines™ may be referred to when de-
tailed information on engineering of
packaged equipment is required.

915. DESCRIPTIVE INFORMATION. Packaged
telephone equipment 1s available
for establishing nonrepeatered voice cir-
cuits, repeatered voice circuits, three-
channel type C carrier and single chan-
nel type H carrier open-wire systems.
In addition other packasged units include
voice-frequency ringers, testing equip-
ment, apparatus cabinets for housing
panel mounted equipment, and office tool
sets. Test and tool equipment required
for setting up and maintaining packaged
offices is described in chapter 13.
Packaged telegraph systems are described
in chapter 10. Descriptive information
for packaged telephone equipment is
given in paragraphs 917 to 920 inclusive.

916. STOCK NUMBERS AND LOGISTICAL DATA.

Paragraph 921 lists the stock num-
bers and logistical data for packaged
telephone equipment.
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917, VOICE FREQUENCY TELEPHONE BEQUIFMENT - FIXED PLANT - DESCRIPTION.

Type

i

(-4

=1

115v T™ or
Nomenclature Shown in Weight Height 50-60T A€ Imstruction
Name Type No.,® ¥Fig. No. Installed Installed _ VA D:¢  Book®
Panel; Line X-61823H 913 10 3-1/2",¢ ™ 11-2020
Terminating or X-66247
and Simplex;
Telephone
Panel; Line X=61823C 914 43 8=3/4n,° TN 11-2031
Terminating or X-66150
and Composite;
Telephone
Repeater X=61821T 915 455 4+ 1nd 70 TM 11-2021
Package; or X-63641
Telephone; T™ 11-2027
V.F.(single) or X-66231
TM 11-2028
or X-66230
TM 11-2042
or X-66260
T™ 11-2046
or X-61806
Repeater X=61821K 916 665 7t 0",d 70 ™ 11-2027
Package; or X-66231
Telephone; T™ 11-2028
V.F.(triple) or X-66230

8festern Electric Co. cods.

b115 volts, 50=60 cycle VA figures.

Remarks

For terminating noncomposited open wire and cable circuits.
Can be used with 20-cycle or 1000=cycle signaling. Provides
simplex telegraph lege Furnished in one ehipping case., Ine

cludes protector drainage 1:1 ratio repeating coil, test jacks,

ipstruction books, drawings, smre protector blocks.
cross connecting wire not included,

Paired

For terminating composited open wire and cable circuits. Used
only on circuits with 1000=-cycle signaling, Provides 2 com=
pcsited d-=¢ telegraph legs. Furnished in one ahipping case.
Includes protector drainage, 1l:1 ratio repeating coil, com=
posite set, test jacks, instruction book, drawings, spare pro-

tector blocks. Paired cross connecting wire not ineluded.

A single 22 type repeater used on physical, side or phantom,
cable or open wire circuits. Can also be used as a four-wire
repeater. 1000=20 cycle ringers included. Ringer cross-
connectable to any 2 telephome circuits. Bridging circuit for
bridged extension inciuded, Provides 2 composited d-c tele-
graph legs on each side of repeater., Furnished in one ship-
ping case. Includes protector drainage, d-c composite sets,
line and camposite balancing networks adjustable for almost
any type of line, test jacks, telephone, a=c convenience oute
lets, cross-connecting wire, instruction books, drawings,
approx, 200% spare vacuum tubes, spare protector blocks,
voltohm milliamneter, test receiver, spare fuses, plugs, test
cords, maintenmance tools.

Three 22«type repeaters used on physical, side or phantom,
cable or open wire circuits. Can also be used as four=wire
repeaters, Provides two composited telegraph legs, on each
side of each repeater, Cross connectable bridging circuit for
use on bridged extensions included., Furnished in two shipping
cases, Includes protector drainage, d=c composite sets, line
and composite balancing networks adjustable for almost any
type of line, test jacks, telephone set. A-c con-

venience outlets, cross connecting wire, instruction books,
drawings, approx. spare vacuum tubes, spare protector
blocks, spare fuses, test cords, plugs, meintenance tools.

To cbtain power in watts multiply VA figure by 0.85.

CEquipment is on a 19" panel which must be mounted in apparatus cabinet, paragraph 920.

dEquipment is in a steel cabinet requiring floor space 1' 10=1/4" wide x 1' 5" deep.
rear desirable for access to equipment.

Four feet clearaace front and

©All equipment must have adequate power supply based on requirements of each office taken as a whole,

‘Jed
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:PROTECTORS

JACKS — REPEATING: COIL -[

1
|

FIGURE 913. Panel; Line Terminating and
Simplex; Telephone X-61823H

{— CAPACITOR

REPEATING.
CONL oy

r— CAPACITORS. - 1 RESISTORS gy

[~ RETARDATION COILS

=

!
i
el

“PROTECTORS. AND
DRAINAGE COIL

FIGURE 914.

CAPACITORS:

RETARDATION. COILS ~

Panel; Line Terminating and

Composite; Telephone& X-61823C
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LINE PROTECTORS AND
‘DRAINAGE COILS ——

JACK FIELD

BRIDGING -AND TELEPHONE —
SET ‘PANEL :

‘REPEATER "PANEL

LINE & C X "‘BALANCING
NETWORK ‘PANEL >

COMPOSITE SET PANEL —

2 CIRCUIT VOICE FREQUENCY
RINGING ‘EQUIPMENT UNIT —

‘STATIC RINGING GENERATOR
AND ALARM

POWER SUPPLY PANEL —

AC POWER DISTRIBUTION
OUTLET BOX ——— =

FIGURE 915. Repeater Package; Telephone;
V.F. (Single) X-61821J

LINE PROTECTORS AND
DRAINAGE COILS

REPEATER PANEL S

BRIDGING AND TELEPHONE
S| P L

JACK FIELD

LINE & CX BALANCING
NETWORK PANELS

COMPOSITE SET PANELS —

POWER SUPPLY PANELS ~—

AC POWER DISTRIBUTION —
OUTLET BOX

FIGURE 916. Repeater Package; Telephone;
V.F. (Triple) X-61821K
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918. VOICE FREQUENCY RINGING EQUIPMENT - FIXED PIANT - DESCRIPTION.

115V T™ or
Nomenclature Shown in Weight Height 50=-60" AC  Instruction
Item Name Type No. Fig. No., Installed Installed VAP, ® Book Remarks
a Ringer Package: X-618204% 917 245 2! 4",0 85 ™ 11-2021 Four 1000=20 cycle ringers for equipping
Voice Frequency; or x-63641% four telephone circuits at one terminal
4 CGircuit point.
Includes 20=cycle generator to signal
switchboard or telephone.
Furnished in one shipping case:

Includes instruction books, drawings,
approx, 200% spare vacuum tubes, spare
fuses.

b Ringer Package: X=-6182082 Same as 90 14",d 45 ™ 11-2021 Two 1000=20 cycle ringers for equipping
Voice Frequency; 1 Unit of or X-636418 two telephone circuits at one terminal
2 Circuit fig. 917 point. Otherwise same as item a.

c Ringer Package: TA-3/FT 918 26 7",d 11 ™ 11-2011 One ringer arranged for either 1000-20 or
Telephone; 500-20 cycle ringing.
Voice Frequency Includes 20=-cycle generator to signal

switchboard or telephone. Also may be oper=
ated from 12 volt battery using 1.1
amperes.

8jestern Electric Co. code numbers.
bllS-volt, 50~60-cycle VA figures. To obtain power in watts multiply VA figure by 0.85.

cEquipment is in a steel cabinet requiring floor space 1' 10-1/4" wide x 1' 5" deep. Cabinets can
be stacked. Four feet clearance front and rear desirable for access to equipment.

quuipment is on a 19" panel which must be mounted in apparatus cabinet, paragraph 920.

eal1 equipment must have adequate power supply based on requirements of each office taken as a whole.

*Ied
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— 2,2 CIRCUIT RECEIVER-
OSCILLATOR UNITS

STATIC ‘RINGING

GENERATOR ‘AND

POWER ‘RECEPTACLES

FIGURE 917.

Ringer Package; Voice Frequency;
4 Circuit X-61820A

INI
BINDING POSS‘II?TCHKS” RINGER UNIT

"TUBE COVER
[ BIAS POTENTIGMETERIP)

ki

SWITCHIS3) FOWER SUPPLY UNIT

FIGURE 918. Ringer Package; Telephone;
Voice Frequency TA-3/FT
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919, CARRIER TELEPHONE EQUIPMENT - FIXED PLANT - DESCRIPTION.

115v ™ or
Nomenc lature Shown in Weight Height 50-60" AC Instruction
Item Neme Type No,  Fig, No, Installed Installed va b,d Book Remerks
a Terminal X~662174% 919 55 12-1/4n,° 60 ™ 11-2025 Panel may be used as an East or West terminal., Pro-
Package: ) ™ 11-2038 vides one additional equivalent fourewire circuit
Telephone; above voice range on open wire physical or side
H Carrier circuite Frequency band 4 kc to 10 kc, Must be
used with one item ¢ to form complete terminal. May
be used for l2=channel voice frequency telegraph.
Manual regulation, Two=wire or four-wire voice
termination, Furnished in one shipping case,
Includes test jacks, drawings, approx. 200% smre
vacuum tubes and instruction books
b Repeater X-6621782 920 40 8=3/ 4",<= 40 ™ 11-2025 Used to extend length of type H carrier systems.
Paclnage: (est.) ™ 11=2038 Must be used with 2 items ¢ to form complete re~
Telephone; peater. Manual regulation. Furnished in one
H Carrier shipping case.
Includes test jacks, drawings, approx. 200% spare
vacuum tubes. Instruction books included with
item Ce
c Panel: Line x-66217¢2 921 20 3-1/ 2",c - T™ 11-2025 Used at type H terminals and repeaters items a and b,
Filter and (est,) ™ 11-2038 to separate type H carrier and voice circuits., Must
Balanc ing; operate with par. 918 items &, b, ¢ or d to provide
Telephone protector drainages Two panels may be connected to

8yestern Electric Co. code numbers.
b115-volt, 0=60-cycle VA figures. To obtain power in watts multiply VA figure by 0.85.

CEquipment is on a 19" panel which must be mounted in apparatus cabinet, paragraph 920.

dAll equipment must have adequate power supply based on requirements of each office taken as a whole.

LBT

transfer H carrier to another line or to terminate
a voice circuit when carrier continues. Furnished
in one shipping case,

Includes H carrier line filter, carrier balanc-
ing equipment for balancing voice repeaters and
phantom circuits, cross connecting wire, instruction
books, drawings.

Table continued on next page

‘xed
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CARRIER TELEPHONE EQUIPMENT - FIXED FLANT - DESCRIPTION (Continued)

115V M or
Nomenclature Shown in  Weight Height 5060~ AC Imstruction

Item Name Type No. Fig., No. Installed Imstalled va b.d Book Remarks

4 Terminal X~-61819P% 922 1190 ¢ 300 ™ 11-2023 Used at East end of C carrier system. Used with
Package: or X-662298 item ¢ to form camplete system. Provides three
Telephone; T™M 11-2026 additional equivalent four-wire circuits above voice
C Carrier; or X-662282 range on open wire physical or side circuit and two
East composited telegraph legs. Frequency band 6.3 to

15.7 kc East to West and 17.7? to 28.4 kc West to East.
Each channel may be used for l2-channel voice fre=
quency telegraph. Automatic regulation. External
grid batteries must be furnished as follows: two
BA-8, ten BA=27, six BA=39, Furnished in three
shipping cases.

Includes protector drainage; composite set; line
filter; carrier balancing equipment for balancing
voice repeaters and phantom circuits; equipped for
CS and CU frequency allocation, wired for CS alloca=
tion; four-wire terminating sets to movide two-wire
terminations., Volume limiters, pads for four-wire
termination on any channel, Test jacks, telephone,
a=c convenience outlets. Also includes crosse-
connecting wire, instruction books, drawings,
approx. 200% spare vacuum tubes, spare fuses, spare
protector blocks, patch cords and plugs, O, 3, 6,

9 db pads far four~wire terminating sets.

e Terminal X~61819R2 922 1190 c 300 ™ 11-2023 Used at West end of C Carrier system. Used with
Package: or X-662298 item 4 to form complete system. Otherwise same as
Telephone; TM 11-2026 item d.

C Carrier; or X-662282
West

f Repeater X-6181952 923 1080 c 240 T™ 11-2023 Used to extend length of type C Carrier systems.

- Package; or X-662298  Provides 2 composited telegraph legs in each direc=
Telephone; T™ 11-2026 tion. Automatic regulations Following batteries
C Carrier or X-662282 must be furnished; six BA=34. Furnished in three

aWestern Electric Co. code numbers.
bll5-volt, 50-60-cycle VA figures.
VA figure 0.,85.

To obtain power in watts multiply

shipping cases.

Includes protector drainage, composite sets on
each side of repeater, line filters, carrier bal=
ancing equipment for balancing voice repeaters and
phantom circuits. Equipped for CS and CU frequency
allocation. Wired for CS allocation. Test jacks,
a-c convenience outlets., Also includes cross
connecting wire, instruction books, drawings,
approx. 200% spare vacuum tubes, spare fuses, spare
protector blocks, patch cords and plugs,

CBquipment is furnished in two steel cabinets each 7' high, each requiring floor spece 1* 10~1/4* wide
by 1*' 5" deep. Four foot clearance front and rear desirable for access to equipment,

LY equipment must have adequate power supply based on requirements of each office taken as a whole.

‘Ied
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1157 ™ or

Nomenclature Weight Height 80~60" AG Imstruction
Item Nams Type No. Installed Installed VA Book Remarks
4 Panel: X~51823p8 90 17-1/ 2"b - ™ 11-2031 Used at non-C Carrier Repeater points to transfer C
Transfer; or x-66150“ Carrier system to another line pair, or to terminate
C Carrier; a voice: circuit when C system continues. Must oper-
Packaged ate with paragraph 917 items a, b, ¢, or d. Used
for CS or CU frequency allocationa. Furnished in
one shipping case..

Includes two C. Carrier line filters, carrier bale
ancing equipment for balancing voice repeaters and
phantom circuits, instruction books, drawings.

Cross connecting wire: not included.
h Telephone EE~=105 See paragraph 908,

Unit

8 Westernm Electric Co. code pumbers.

b Equipment i{s on a 19" panel which must be mounted in apperatus
cabinet, paragraph %20,

FIGURE 919.

Terminal Package; Telephone;

H Carrier X-66217A

‘Ieq

676



ooz

FIGURE 920.

Repeater Package: Telephone
H Carrier X-66217B

1]

FIGURE 921.

Panel: Line Filter
Telephone X-66217C

and Balancing;

*Xud
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BASIC EQUALIZER AND.
GRID BATTERIES:

TRANSMIT TING. AMPLIFIER

TRANSMITTING. DIRECTIONAL
FILTER

RECEIVING. DIRECTIONAL
FILTER

PILOT OSCILLATOR

NETWORK PANEL

VOLUME LIMITER ‘
BATTERIES, oot

RECEIVING AMPLIFIER

LINE FILTER ek . . 5 oy it MODULATOR AND

COMPOSITE. SETS : : o ‘ otz yopuor AvD
PLUG. TYPE PADS: womar—d - e / - : 1

4 WIRE. TERMINATING: SETS 1 . CH3 MODULATOR AND
TEST TELEPHONE: CIRCUIT 3 ' . ‘ DEMODULATOR

LINE FILTER BALANCE
NETS AND {7 D8 PADS ~r—wraie

ALARM CIRCUIT RELAYS——pie CHI BAND. FILTERS

2:BAND FILTERS:
SPARE PARTS.

CH3. BAND FILTERS

POWER OUTLETS =ity P POWER OUTLETS

LINE: AND POWER BAY TERMINAL BAY

FIGURE 922. Terminel Package: Telephone;
C Carrier X-618l19P orR

PROTECTORS
FUSE. PANEL.

AL ARM: LAMPS.

24 VOLT RECTIFIER

1S0.VOLT RECTIFIER:

WEST LINE FILTER

WEST
COMPOSITE: SET

WEST L F
BALANCE NETS

ALARM- RELAYS

EAST LINE FILTER

EAST
COMPOSITE SET
EAST LF
BALANCE NETS

SPARE. PARTS:

POWER OUTLETS

FIGURE 923.

LINE. AND. POWER: BAY

Repeater Package:
C Carrier X-61819S

W-E PILOT
REGULATOR

E-W PILOT
REGUL.ATOR:

JACK PANEL

PAD. PANEL.

NETWORK &
EQUALIZER PANEL

W-E IN
DIRECTIONAL
FILTERS

E-W OUT
DIRECTIONAL.
FILTERS

W-E. AMPLIFIER
BASIC. EQUALIZERS
GRID: BATTERIES.

E-W AMPLIFIER
E-W. IN
DIRECTIONAL
FILTER

W-E: QUT
DIRECTIONAL.
FILTER

POWER: OUTLETS.

Telephone;

-3ed

616



202

o

e

APPARATUS CABINETS FOR TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT - DESCRIPTION

Nomenclature
Name Type No.2
Cabinet: Telephone; X~61823D
Apparatus; 2' 4" high
Cabinet: Telephone; X~-61823E
Apparatus; 3' 6" high
Cabinet: Telephone; X=61823F

Apparatus; 7' O" high

Estimated Height
Weight Installed Installed? Remarks
95 2' 4" For mounting equipment furnished on 19" panels, Has built in relay

rack with 22-3/4" vertical mounting plate space. Cabinets may be
stackeds Furnished in one shipping case. A-c convenience outlets
for supplying power to equipment and test sets. Includes drawing
of power supply ¢ircuit.

140 3* 6" For mounting equipment furnished on 19" panels, Has built in relay
rack with 35" vertical mounting plate space., Cabinets may be
stacked. Otherwise same as item a.

250 7+ O" For mounting equipment furnished on 19" panels, Has built in relay

8yestern Electric Co. code numbers.

bsteel cabinets require floor space 1° 10=1/4" wide x 1* 5" deep. Four feet clearance front and
rear desirable for access to equipment,

rack with 77" vertical mounting plate space. Otherwise same as
item a.

*Xed
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981. TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT - STOCK NUMBERS AND LOGISTICAL DATA.

Weight « 1bs, Total
Iargest Package Weight = 1lbs. Total Cu. Ft,
Nomenclature Packed for Packed for Packed for
Name Type No.2 Stock No. Export Export Export Ship Tons
VOICE FREQUENCY TELEPAONE EQUIPMENT
Panel; Line Terminating and Simplex; Telephone X=61823H 4C6110 30 30 1.8 -
Panel; Line Terminating and Composite; Telephone X=61823C 401806-3 75 75 3¢5 ol
Repeater Package: Telephone; V.F. (single) X=61821T 4B3198,1 610 610 25,0 6
Repeater Package: Telephone; V.F. (triple) X=61821K 4B3199,1 835 940 3545 9
VOICE FREQUENCY RINGERS
Ringer Package: Voice Frequency; 4-Circuit X=61820A 4F2060 325 325 11,0 3
Ringer Package: Voice Frequency; 2~Circuit X=61820B 4F2060B 145 145 5e¢3 od
Ringer TA=-3/FT 4F2050=3 70 70 3.6 Y
CARRIER FREQUENCY TELEFPHONE EQUIPMENT
Terminal Package: Telephone; H Carrier X=66217A 4B32024 125° 1257 640° .2:
Repeater Package: Telephone; H Carrier X=66217B 4B3202H 70¢ 70 4.5° ol
Panel; Line Filter and Balancing; Telephone A=66217C 4B3202HB 40° 40° 2,9° .1
Terminal Package: Telephone; C Carrier; East X=61819P 4B8363C=1,1 810 1680 75,0 1.9
Terminal Package: Telephone; C Carrier; West X~61819R 4B8363C=2.1 810 1680 75,0 1.9
Repeater Package: Telephone; C Carrier X=61819S 4B3202C=-1 725 1570 7540 1.9
Panel; Transfer; C Carrier; Packaged X=61823B 4C1806-4 150 150 660 2
Telephone Unit EE~105 See paragraph 910
APPARATUS CABINETS
Cabinet: Telephone; Apparatus; 2' 4" high X=-61823D 4C1806=7 175¢ 175¢ 11.0 .3c
Cabinet: Telephone; Apparatus; 3' 6" high X=-61823E 4C1806-5 265° 255‘; 15,7¢ od
Cabinet: Telephone; Apparatus; 7' high X=~61823F 4C1806-6 420° 420 30,0 8

8 Western Electric Co. code numbers except TA-3/FT and EE-105

b 40 cu. ft. assumed equal to 1 ship tom.

¢ Approximate values.

*xsd
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Par. 922

922. SELECTION OF RQUIPMENT.

a. Paragraphs 923 and 924 give a gen-
eral method for selecting the equipment
required to set up the various types of
telephone circuits and systems. De-
tailed information will be found in
T 11-2022. Paragraph 923 covers the
equipment individual to each telephone
circuit or system. Paragraph 924 covers
the equipment common to an office. The
last column of each table provides a
cross-reference to descriptive informa-
tion on the particular equipment.

b. In ordering equipment, the informa-
tion in paragraph 923 should be applied
to each circuit or system individually.
The equipment required is itemized by
packages. In the case of voice-frequency
repeaters, two options are available, a
single repeater package which also con-
tains a two-circuit voice-frequency
ringer and a three repeater package.
Likewise, a two~-circuit voice-frequency
ringer package and a four-circuit
voice-frequency ringer package are
available. The type and number of voice-
frequency repeater and ringer packages
should be governed by the total number
of repeaters and ringers required per
office. Obviously, if repeaters and
ringers were required for two circuits,
two of the three repeater packages would
not-be ordered. The proper order would
be for one three repeater package and one
four-circuit ringer package. In general,
greatest use should be made of the three
repeater package X-61821K and the four-
circuit voice-frequency ringer package
X-61820A because of the economy of ship-
ping weight and installation time.

c. Paragraph 924 serves &s a guide in
selecting equipment which is common to
an office. When the equipment ordered is
furnished on panels, the sum of the
heights of all of the panels should be

204

determined. After the total height of
all panels is determined, an apparatus
cabinet should be selected, which has
sufficient vertical mounting space to
house the panels. In addition, consider-
ation should be given to future require-
ments for mounting space. The office
tool set for each office should be
selected to provide a sufficient number
of tools for the estimated number of men
required to operate that office. The
summary of office tool sets given in
chapter 13 may be used as a guide to de-
termine which office tool set is required
Each office containing packaged carrier
equipment should have available a Tele-
phone Unit EE-105 for use by the linemen,
so that they can talk over a voice-fre-
quency circuit without disturbing opera-
tion of superposed carrier systems,

d. An adequate supply of regular and
emergency power should be supplied at
each office. The power requirements of
an office may be determined by adding
the sum of the power required for opera-
tion of the telephone equipment to the
total power required by the telegraph
equipment as determined from chapter 10.
To this should be added 350 VA for op-
eration of test sets, soldering irons,
etc. and 350 VA for general lighting.
Three engine generators are required,
two to supply regular power and one for
standby. The load should be divided
equally between each of the two regular
power supplies. The generators should
be connected to the equipment through an
Automatic Engine Transfer panel in order
to maintain uninterrupted service. In-
formation on generators and automatic
transfer panels will be found in chapter
12, Power wiring should also be fur-
nished to each cabinet. A good office
ground is required together with adequate
leads to the equipment cabinets.



Par. 923
923, SEILECTION OF PACKAGED TELEPHONE TRANSMISSION EQUIPMENT - FIXED PLANT
EQUIPMENT REQUIRED PER CIRCUIT.
Equipment Required at Each Office
Nomenclature Reference
Ttem Type of Circuit Name Type No.210sC Par, Item
a Non-repeatered Voice Circuit
Order for conmditions (1), (2), (3),
or (4) as required,
Cross connecting wire must be
ordered separately
(1) Physical or side circuit Panel; Line Teminating X=-61823H 917 =&
arranged for simplex tele- and Simplex; Telephone.
graph, 20=-cycle signaling
(2) Physical or side circuit Penel; Line Terminating X=-61823C 917 b
equipped with composite and Composite; Telephone.
sets, 1000=cycle signaling Ringer Pzckage: Voice X-61820A 918 a or
Frequency. or B b
(3) Phantom circuit, 20=-cycle Panel; Line Terminating X=-61823H 917 =a
signaling and Simplex; Telephone.
(4) Phantom circuit, 1000=cycle Panel; Line Terminating X-61823H 917 &
signal ing and Simplex; Telephone.
Ringer Package: Voice X~-61820A 918 a or
Frequency. or B b
b  Repeatered Voice Circuit
(1) At each terminal without a Panel; Line Terminating X=61823C 917 b
terminal woice frequency anu Composite; Telephone.
repeater Ringer Package: Voice X-61820A 918 a or
Frequency, or B b
(2) At each terminal with a Repeater Package: Tele= X-61821J 91?7 ¢ or
teminal repeater phone; Voice Frequency. or K d
Ringer Package: Voice X=-61820A 918 g or
Frequency (required or B b
only with X=-61821K).
(3) At each intermediate repeater Repeater Package: Tele=~ X=-61821T 917 ¢ or
point phone; Voice Frequency. or K [}
(4) At each repeater point at which Depends on type of exten=~ -
a bridged circuit is required sion see Instruction book
X=-66230.
®Western Electric Co. code number.
PThe number of woice frequency ringer packages required for each office is deter-
mined by the total number of circuits requiring