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par. 101-104 

CHAPTER 1 
PURPOSE AND SCOPE 

101. PURPOSE. This manual provides de- 
scriptive 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 is divided into 14 chap- 
teirs as follows: 

1. Purpose and Scope 
2. Illustrative Problems 
3. Telephone Station Equipment 
4. Telephone Centrals 
5. Portable AWS Information Centers 
6. Wire and Cable and Construction 

Information 
7. European and United States 

Cables and Loading Systems 
8. Electrical Protective Equipment 
9. Telephone Line Transmission 

Equipment 
10. 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 tables 
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  

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. 
d. 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-

ceThing 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 

only 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 concerning these matters may be 
found in the following Army publications: 
(1) TM 11-486, Electrical Communica-

tion Systems Engineering 
(2) TM 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 - Organization, Technical 
and Logistical Data 

(5) FM 11-5, Mission, Functions, and 
Signal Communications in General 

(6) FM 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 
estimating the shipping space require-
ments. 
b. Problems are included which employ 

the following facilities. 
(1) Spiral four cable with carrier 

telephone and telegraph terminals. 
(2) Four channel radio with carrier 

telephone and telegraph terminals. 
(3) Open wire with tactical carrier 

telephone and telegraph terminals. 
(4) Open wire with packaged telephone 

and telegraph equipment.' 
(5) 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 

5 A-C Spiral-Four Sim- 
plex 

6 B-H Spiral-Four Sim- 
plex B-E, Sim, 
plea on Existing 
Telephone Cir-
cuit E-H 

c. 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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Par. 203 

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. 

e. Paragraph 205 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 equipment, weights, 
volumes, etc. shown in paragraph 205 
should not be confused with similar data 
contained in TM 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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204. DIAGRAM OF COMMUNICATION SYSTEM EMPLOYING SPIRAL-FOUR CABLE, CARRIER TELEPHONE, TELEGRAPH AND ASSOCIATED EQUIPMENT.  
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Par. 205 

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

Weight - lbs. Volume - Cu.Ft. Ship 
Quantity Description Stock No. Export Net Export Net Tons 

a. Line Transmission Equipment  

(1) Telephone Equipment (See paragraph 910) 

2 Telephone Terminal Set TC-21-( ) 488360-21( ) 2940 2380 124 80 3.0 
3 Repeater Set TC-23-( ) 483223( ) 3450 2055 126 84 3.3 
4 Ringer Set TC-24-( ) 4F2124 1760 1360 56 40 1.6 
8 Repeating Coil C-161 30161 40 24 - - 
(2) Telegraph Equipment (See paragraphs 1010, 1011, 1013 and 1318) 
2 Telegraph Terminal Set TC-22-( ) 4A28228 3080 2260 170 90 4.4 
3 Repeater Set TC-18 4A2118 585 438 20 10 0.6 
1 Repeater Set TC-19 4A2119 185 136 7 3 0.2 
2 Teletypewriter Set EE-97-A 4TEE97A 1400 910 76 34 2.0 
3 Teletypewriter Set EE-98-A 4TEE98A 1641 939 96 36 2.2 
4 Teletypewriter TO-7-6 4T2.28A-1 1600 900 108 35 2.8 

2 Test Set TS-2/TG 4TED5700 320 140 24 5 0.6 
2 Test Set 1-193-A 3F4193 190 130 9 4 0.3 

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

1 Telephone Terminal CF-1-A 438361  735 475 44 20 1.1 
1 Repeater CF-3-A 483203 340 225 18 8 0.5 
1 Ringing Equipment EE-101-( ) 4E2101 140 95 4 2 0.1 

1 Telegraph Terminal CF-2-B 4A28925 760 575 42 20 1.0 
2 Teletypewriter Set EE-98-A 4TEE93A 1094 626 64 24 1.6 

2 Power Unit PE-75-( ) 384575( ) 890 660 
(No Case) 

28 22 
(No Case) 

0.7 

6 Power Unit PE-214-( ) 384600-214 480 522 21 25 0.5 
1 Rectifier RA-83-( ) 384699-83 64 50 2 1 

Total Equipment 
— 
543 21,694 14,900 1039 26.7 

b. Outside Plant - Buried Spiral-Four Cable 100 Miles Long; 1 Road Crossing Per Mile with Messenger Wire  
(See Paragraphs 616 and 633) 

500 Lumber, Treated 4" x4" x18, 5A2718 32,500 32,500 1000 1000 25 

500 Cable Assembly CC...358, 1/4  mi. 
per Reel DR-15 181458 

50 Cable Assembly CC-368 181468 88,400 88,400 2440 2440 61 
15 Cable Stub CC-356 181456 

500 Bolt, Machine 5/8" x 10" GI 581510-10 
1100 Clamp, deadend - Kearny 

Lay-Cit. or equal 533094  
250 Hook PF-81, drive 585081 
25 lbs Marlin RP-2 6Z6981 
6 lbs Nail, common wire, 12-d 611412 

300 Sleeve, GS, for 109 Guy Wire 
(S-109-2) 685709.2 2,200 2,200 35 35 1 

100 lbs Talc, 200 mesh, Grade A, white 
Wishnick-Tumpeer, Inc., 
New York, N.Y. or equal 

1000 Washer, square, CI, 2-1/4" 
with 11/16" hole 582029-11 

2000 ft. aWire W-110.8 IB110BK 
1000 lbs Wire W-145, 1090$ IA145 

30,000ft. Wire, Messenger, 2.2 11 Utilities 
Grade, 3/16" dia. (W.E.Co. 
Spec. AT-7035) 

1000 Clamp, PF-61, two bolt 
3500 Hanger, cable for CC-358 per 

SCI Spec. 694 
300 Clamp, deadend; for CC-358 

Kearny Lay-Cit. or equal 

1A503 
583061 2,900 2,900 150 150 3.8 

523459 

    

5E3094 

    

     

Total Outside Plant 126,000 126,000 3625 3625 91 

Total Entire Project 147,750 147,900 4668 4168 118 

aRequired 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. 
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206. PROBLEM 2 - FOUR CHANNEL RADIO  
RELAY CARRIER COMMUNICATION 
SYSTEM. 

a. TrErg-Froblem illustrates the use 
of a radio link in setting up a 
communication system. 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- ouit 
ouit 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-C A-B, Simplex on Existing 

Telephone Circuit B-C 
3 A-D Carr er Telegraph Channel 

A-B, Simplex on Existing 
Telephone Circuit B-D 

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

c. 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 listed 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 listed. This is in addition to the 
spare equipment furnished as components 
of AN/TRC-3 and AN/TRC-4. 
d. 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 Aumbers 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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Par. 208 

208. SUMMARY OF EQUIPMENT FOR FOUR-CHANNEL RADIO SYSTEM ILLUSTRATED IN PARAGRAPH 
207. 

Quan- 
tity Description Stock No. 

Weight - lbs Volume -Cu.ft. Ship 
Tons Export Net Export Net 

a. Telephone Equipment (See paragraph 910) 

2 Telephone Terminal Set 
TC-21-( ) 4B8360 -21 2940 2380 124 80 3.0 

4 Ringer Set TC-24-( ) 4F2124 1760 1080 56 40 1.6 
6 Repeating Coil C-161 3C161 30 18 - 

b. Telegraph Equipment (See paragraphs 1010, 1011 and 1318) 

2 Telegraph Terminal Set 
TC-22-( ) 4A28228 3080 2260 170 90 4.4 

1 Repeater Set TC-18 4A2118 195 150 7 4 0.2 
2 Teletypewriter Set EE-97-A 4TEE97A 1400 910 76 34 2.0 
1 Teletypewriter Set EE-98-A 4TEE98A 547 313 32 12 0.8 
1 Teletypewriter TG-7-B 4T2.28A-1 400 225 27 9 0.7 
2 Test Sets TS-2/TG 4TED57GG 320 140 24 5 0.6 

c. Radio Equipment (See paragraph 1410) 

2 Radio Terminal Set AN/TRC-3 2S5002-3 6300 5120 264 176 6.6 
3 Radio Relay Set AN/TRC-4 2S5002-4 13500 10500 561 366 14. 
2 Amplifier Equipment AN/TRA-1 255006-1 1094 804 64 28 1.4 

d. Cable (See paragraph 614) 

20 Cable Assembly CC-358 
(On reel DR-15 1/4 mile per reel) 

181458 3500 3500 96 96 2.4 

4 Cable Assembly CC-356 1B1456 

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

4B8361 735 475 44 20 1.1 1 Telephone Terminal CF-1 -A 
1 Ringing Equipment EE-101 -A 4E2101 140 95 4 2 0.1 
1 Telegraph Terminal CF-2-B 4A2892B 760 575 42 20 1.1 
1 Teletypewriter Set EE -98-A 4TEE98A 547 313 32 12 0.8 
2 Power Unit PE -75-( ) aH457511 990 660 28 22 0.7 

(No Case) (No Case) 
1 Rectifier Unit RA-83-( ) 3H4699-83 64 50 2 1 - 
-2 Amplifier Equipment AN/TRA-1 255006-1 1094 804 64 28 1.4 
20 Cable Assembly CC-358 181458 3500 3500 96 96 2.4 

(On reel DR-15 1/4 mile 
per reel) 

2 Cable Assembly CC-356 1B1456 

Total 42,896 33,872 1813 1141 45.3 

aRadio Terminal Set AN/TRC-3 and Radio Relay Set 
AN/TM-4, listed under c. include spare equipment 
components. 
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Par. 209 

209. PROBLEM 3 - TACTICAL OPEN WIRE 
CARRIER TELEPHCNE 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 require construction 
of a 150 mile, 080 copper steel (40%) 
line with 8-pin crossarms,class 9 round 
poles and 200-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. Pair 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  

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 betweea 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 lova-
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 data in the above chapters. 
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Par. 211 

211. SUMMARY OF EQUIPMENT FOR OPEN WIRE CARRIER TELEF ONE AND TELEGRAPH bY0TEM 
ILLUSTRATED IN PARAGRAPH 210. 

Weight - lbs Volum-Cu.Ft. Ship 
Quantity Description Stock No. Export Net Export Net Tons 

a. Line Transmission Equipment 

(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-( ) 433237 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-( ) 4428222 3080 2260 170 90 4.4 

8 Repeater Set TC-18 4A2118 1560 1168 52 27 1.6 
8 Teletypewriter 4G-7-B 4T2.284-1 3200 1800 216 70 5.6 
3 Test Set TS-2/TG 4TED57GG 480 210 36 8 0.9 
3 Test Set 1-193-A 3F4193A 285 195 14 6 0.5 

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

3 Telephone Terminal CF-1-A 4158361 2205 1425 131 61 3.3 
3 Converter CF-4-( ) 434484 1590 840 105 35 2.7 
1 Repeater CF-5-( ) 433205 690 380 40 18 1.0 
3 Ringing Equipment 

ER-101-( ) 472101 420 285 11 6 0.3 

1 Telegraph Terminal CF-2-B 4428922 760 575 42 20 1.0 
3 Repeater Set TC -18 442118 585 438 20 10 0.6 
3 Teletypewriter 1G-7-8 4T2.284-1 1200 675 81 26 2.1 

6 Power Unit 10Z-75-( ) 3H4575( ) 2670 1980 96 65 2.4 
(No Case) (No Case) 

2 Power Unit PE-214-( ) 334600-214 160 174 7 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 
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Par. 211 

Stock No. 
Weight - lbs Volume - Cu.Ft. Ship 

Tons Export Net Export Net 

5A3220-4 
5A3222-1 
5A3225-5 
3A3234 1,096,650 1,096,650 28,605 28,605 715 
t.S.235-1 

5A3240-1 

5A1592 

50069 

3G615 29,400 29,400 825 825 21 

3G1815-53 

1A153 60,000 60,000 960 960 24 

5B704 
5B1106-4 
5B1510-8 
5B1510 -10 
5B1510-12 
582104 

5B3061 
5B3450 
3Z1403 
611406 

501635-1 61,950 61,950 1,050 1,050 26 

5B9320 
51310006-3.5 

6N5614.1 

5B20209-11 
1B110BX 

1A115 

1A503 

1A154 

Quantity Description  

b. Outside Plant (See paragraph 608)  

3000 Pole, treated, Class 9,20' 
1200 Pole, treated, Class 9,22' 
300 Pole, treated, Class 9,25' 
150 Pole, treated, Class 9,30' 
36 Pole, treated, Class 7,35' 
36 Pole, treated, Class 6,40' 

4650 Crossarm, PF-92-A, 8-pin 
7'4" 

18,000 Pin, PF-59, Locust 8" 
18,000 Insulator IN-15, Toll, 

Glass, 8GSP 
1200 Insulator IN-128, Trans - 

rosition, Glass 

60,000 lbs Wire W-153,080, c -s, 40% 

1980 Anchor Rod AH-4 5/8"x6'GI 
4800 Bolt, carriage 3/8"x4"GI 
4800 Bolt, machine 3/8" -8"GI 
1650 Bolt, machine 3/8"x10"GI 
900 Bolt, machine 5/8"x12"GI 

4800 Brace PF-4, Crossarm 
1260 Clamp, PF-61 or Hubbard 

No. 7402, guy, 2-bolt 
2520 Clamp, FT-56, guy, 3-bolt 
240 Connector, bridging No. 3A 
120 lbs Nail, common wire 6-d 
1980 Nut, Engle bolt, thimbleye 

for 5/8" bolt 
270 Ring PF-74, bridle, C-type 

1-1/4" eye, CS 
4800 Screw, lag, 3/8"x3-1/2"GI 
3750 Sleeve, CU for 080 c-s 

(C -080-C) 
14250 Washer, square, GI, 2-1/4" 

with 11/16" hole 
15,000 ft Wire W-110B 
48,000 ft Wire W-115B, Messenger 

6M, 5/16" 
25,200 ft Wire Messenger, 2.2M 

Utilities grade 3/16" 
600 lbs Wire W-154, tie 080 CU, 

annealed, 19" 

Total Outside Plant 1,248,000 1,248,000 31,440 31,440 786 

Total Entire Project 1,287,421 1,276,055 33,329 32,420 834 

980922 0-52 3 13 



212. PROBLEM 4 - FIXED PLANT OPEN WIRE 
COMMUNICATION SYSTEMS  

a. Fixed plant equipment will be used 
under a wide variety of conditions and no 
particular layout or association of equip-
ment may be considered as typical. The 
following problem has been chosen to 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 

1 - Type C Carrier and 
1 - 12-channel VF 
Telegraph System 

1 - Type H Carrier *stem 
2 - Repeatered Voice 

Frequency Circuits 
5 - fl-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. 

Par. 212 

The layout of these facilities is 
shown in schematic form in paragraph 
213e. 
c. 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 differen' 
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. 
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214. SUMMARY OF PACKAGED EQUIPMENT FOR FIXED PLANT OPEN WIRE COMMUNICATION SYSTEM ILLUSTRATED IN PARAGRAPH 213 

a. Equipment Requirements d 

Nomenclature  

Office A Office B 
Total Total Total 
Export Total Total Export Total Total Export Total Total 

Signal Corps Quan- Weight Cu.Ft. Ship Quan- Weight Cu.Ft. Ship Quan- Weight Cu.Ft. Ship 
Stock Numbers  tity  Pounds Export Tons , lily_ Pounds Export Tons tity Pounds Export Tons 

Office C 

C Carrier East Terminal Package X61819P 488363C-1.1 1 1,680 75.0 1.9 
C Carrier West Terminal Package 1(61819R 488365C-2.1 1 1,680 75.0 1.9 
C Carrier Repeater Package X-618195 483202C-1 1 1,570 75.0 1.9 
Voice Frequency Telephone Repeater Package 483199.1 1 940 35.5 0.9 1 940 35.5 0.9 1 940 35.5 0.9 

(Triple) X-61821K 
Voice Frequency Ringer Package X-61820A 4F2060 2 652 22.0 0.6 1 326 11.0 0.3 
Voice Frequency Ringer Package X-61820B 4F20603 1 145 5.3 0.1 
Apparatus Cabinet 7'0" High 401806-6 1 420 30.0 0.8 

" 3,6" High 401806-5 1 265 9.2 0.4 
2,4" High 401806-7 1 175 11.0 0.3 

Type H Carrier Terminal Panel X-66217A 4832024 1 125 6.0 0.2 1 125 6.0 0.2 
Type H Carrier Repeater Panel X-662175 4B3202H 1 70 4.5 0.1 
Type H Carrier Line Panel X-662170 483202B8 1 40 2.9 0.1 2 80 5.8 0.2 1 40 2.9 0.1 
Voice Frequency Carrier Telegraph Terminal 1-61822A 4A2794 1 1,500 75.0 1.9 1 1,500 75.0 1.9 

n X618228 4A2794.1 1 1,500 75.0 1.9 1 1,500 75.0 1.9 
DC Telegraph Repeater Package 1-61824A 442798 2 990 46.0 1.2 3 1,485 69.0 1.8 3 1,485 69.0 1.8 
DC Regenerative Telegraph Repeater Package 1046031A 1 450 23.0 0.6 1 450 23.0 0.6 1 450 23.0 0.6 
Voice Frequency Telephone Repeater Testing 4F3964.1 1 192 15.0 0.4 1 192 15.0 0.4 1 192 15.0 0.4 

Package X-61821L 
C Carrier Testing Equipment Package k-61819T 4F3963.1 1 142 7.5 0.2 1 142 7.5 0.2 1 142 7.5 0.2 
Tool Set for Small Offices X-66086 6R38190 1 188 7.2 0.2 1 188 7.2 0.2 1 188 7.2 0.2 
Voice Frequency Telegraph Teat Package X".618220 4A2796 1 107 6.0 0.2 1 107 6.0 0.2 
Test Set 1-193 3F4193 1 95 4.5 0.1 
DC Regenerative Telegraph Repeater Test Package 1 100 5.0 0.1 1 100 5.0 0.1 1 100 5.0 0.1 

X,66031B 
Model 15 Teletypewriter Setb 4T2.18A-1 1 450 35.0 0.9 1 450 35.0 0.9 1 450 35.0 0.9 
Battery BA-8 348 2 9 0.1 2 9 0.1 
Battery BA-27 3427 10 10 0.1 - 10 10 0.1 
Battery BA-34 3434 6 4 6 4 6 4 

Total 9,254 447.3 11.6 6,031 296.2 7.8 9,813 483.6 12.5 

b. Summary of Total Weight and Space Required 

Total 
Weight Total Total 
Export Cu.Ft. Ship 

Office Pounds Export Tons 

A 9,250 447 11.6 
B 6,030 696 7.8 
C 9,810 484 12.5  

Total 25,090 1,227 31.9 a Stook numbers and logistical data 
b Monitoring teletypewriter. Other 
0  No Signal Corps stock number assi 
d This table does not include power 

from paragraphs 921, 1028, 1235, 1315 and 1318. 

types can be used if desired. 
fined. 
generating equipment and power wiring. 



Par. 215 

215. PROLEM 5. INTERCONNECTION OF  
1).(1 TELEGRAPH 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 paragraph 217. 
b. The fixed plant telegraph equipment 

is the packaged carrier telegraph  

terminal equipment, packaged d-c tele-
graph and d-c regenerative 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 teletypewriter 
may be commercial equipment, Model 15 
Teletypewriters or Teletypewriter 
TG-71 ). 
c. he data given in paragraph 217 

were obtained from chapters10 and 13. 
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216. DIAGRAM OF INTERCONNECTION OF D-C TELEGRAPH CIRCUITS AT JUNCTION OF FIXED PLANT AND TACTICAL CARRIER SYSTEMS. 
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Par. 217-218 

217. SUMMARY OF TELEGRAPH EQUIPMENT FOR PROBLEM ILLUSTRATED IN PARAGRAPH 216. 

Ship Quan- 

(SEE PARAGRAPHS 1011, 1028 AND 1315) 

Weight (pounds) Volume (Cu. Ft.) 
tity Nomenclature Stock No. Export Net Export Net Tons 

1 Telegraph Carrier 4A2794 1520 1175 66 36 1.7 
Package: Voice Fre- 
quency; 6 Channel. 
X-61822A 

1 Telegraph Carrier 4A2794.1 1520 1175 66 36 1.7 
Package: Voice Fre- 
quency; 6 Channel. 
X-61822B 

2 Repeater Package: 4A2798 500 365 23 9 0.6 
Telegraph: D-C 
X- 61824A 

2 Repeater Package: 
Telegraph; Regen- 
erative. X-66031A 

None 
assigned 

450 315 23 9 0.6 

1 Telegraph Terminal 4A2822B 840 640 43 25 1.1 
Set TC-22-( ) 
(Carrier) 

2 Teletypewriter Set 4T2.18A-1 450 215 35 0.9 
Model 15a 

1 Testing Package: 4A2796 114 5 0.1 
Telegraph; V.F. 
Carrier. X-618220 

1 Test Package: Tele- 
graph; Regenerative 

None 180 14 0.4 

Repeater X-66031B 

TOTAL 5574 275 7.1 

a
Teletypewriter Sets other than Model 15 might be used. 

218. PROBLEM 6 - FIXED PLANT MULTIPLE  
SWITCHBOARD  

e. The policy of supplying communica-
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  

operating personnel. An important fac-
tor is the freeing of tactical switch-
boards, such as switchboard TC-1, 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 
switchboard 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 an( 
is illustrated in paragraph 219. 

20 



Par. 219-220 

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

2-WAY RINGDOWN 

COMMON 
BATTERY 
MULTIPLE 

23 SWITCHBOARD 
COMBINED 

LOCAL AND 
LONG 

DISTANCE 

2-WAY RINGDOWN 
TO FIXED 

PLANT MULTIPLE 
COMMON 

BATTERY SWBD 
IN COMMUNITY D TEST 

AND 
CONTROL 

BOARD 
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2-WAY RINGDOWN 

2-WAY RINGDOWN 

TACTICAL 
COMMON BATTERY 

NONMULTIPLE 
SWBD• 

TO FIXED 
PLANT MULTIPLE_ 

COMMON 
BATTERY SWBD 
IN COMMUNITY C" 

COMMERCIAL 
MANUAL 

COMMON BATTERY 
OFFICE 

COMMUNITY A 

220. SAMPLE SWITCHBOARD ORDER. 
a. General. A complete common battery, 

manually operated, multiple switchboard 
and all associated equipment should be 
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-
tion sections, will meet these require-
ments: 

Kellogg Switchboard No. 1600 Switch- 
and Supply Co. board  

Stromberg-Carlson Co. No. 18 Switch- 
board 

Western Electric Co. No. 11 Switch- 
board 

(This is determined by referring to 
the information contained in paragraphs 
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). 
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Par. 220-223 

c. Summary of Equipment Required. 

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 80 

Two-way trunk equipments, localb 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 signal 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 positions 17 

Supervisors' circuits 2 
Switchboard test circuit 1 
Stile strip number plates with 

hundreds designation 
Night alarm circuit 
Wire chief's test cabinet 
"A" type of ELF, where outside 

lines terminate on terminal 
strips, with capacity for 1010 
outside pairs a 1 

Relay racks as required 
Power plant 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 
A complete set of installing tools 

and miscellaneous equipment 
A complete set of maintenance tools 
6 complete sets of installing and 

maintenance instructions 

aThe 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. 

°Ringing on both cords is desirable, 
if available. 
dlf "A" type MDF's are not available, 
"B" type should be provided. 

221. ESTIMATE OF WEIGHTS AND VOLUMES OF CENTRAL 
OFFICE EQUIPMENT 

Weight - lbs. Volume 
Packed for Export Ship 

Exports  Cu.Ft. Tons 

Kellogg Switchboard 
and Supply Co. 
No. 1600 Switch- 
board and associ- 
ated equipment 15,900 970 24.3 

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 16.3 

aweights and volumes from paragraph 427. 

223. COMPARISON OF MEANS OF OBTAINING  
FOUR OR SIXTEEN, TELEPHONE CIR-
CUIT6.  

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 telegraph may be used with any of 
the above systems, but is not included 
in the figures. The equipment assumed 
in the radio 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 

Switchboard 

Section III 
Telephone System Comparisons 

222. GENERAL. This section gives certain 
general logistic comparisons between 

1 a radio relay system and various types 
1 of wire plant. It also gives comparative 

data on various types of wire telephone 
systems. 
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Par. 223-224 

respective systems) the figures for the 
wire systems including outside plant can 
be approximately estimated by scaling 
the figures up or down from the 100-mile 
values. Interpolation can also be used 
in some cases to obtain approximate 
estimates for other numbers of telephone 
channels obtained in stated ways; care 
is needed here, however, since for ex-
ample it takes essentially as much 
plant to obtain two telephone channels 
from a four-channel radio or wire sys-
tem as it does to obtain four channels. 

c. The data on weight and shipping 
space are based on what appear to be 
reasonable assumptions as to repeater 
spacings, working spares, eto. However, 
it should be noted that the systems 
differ in their features and capabil-
ities, so that the assumptions used in 
the comparison may not hold in many 
cases. For example, the equipment for 
the radio systems is based on repeater 
spacings of 25 miles, which is estimated  

to be what would be needed to take care 
of moderately unfavorable situations. 
However, where sites with suitable ele-
vations can be obtained for the radio 
sets so that paths which are substan-
tially line-of-sight can be obtained 
for longer distances, repeater spacings 
up to 50 miles or even more in some 
cases could be used. This would reduce 
the amount of equipment required by a 
considerable percentage. Similarly, 
wire systems may encounter terrain 
necessitating the use of routes much 
longer than the air line distance, in 
which case the equipment needed between 
two given points will be increased. 

d. In an over-all comparison, the 
transmission aspects and terrain require-
ments of the particular systems, and the 
general features of radio vs. wire cir-
cuits, as discussed in TM 11-486, should 
also be considered, as well as the re-
lative dependability of the various 
types of plant. 

224. COMPARISON OF MEANS OF OBTAINING FOUR TELEPHONE CIRCUITS - 100 MILES 

   

New Light Open-Wire° 
Existing Open-Wire 

Suited for 30 KC Car- 
4 pairs 
with 

Radio Carrier on 1 Pair packaged rier Operationd 
Relay Spiral-four with voice Packaged 
AN/TRO-3, 
AN/TRC-4, 

TC-21-( )ELTC -234) Carrier 
TC-23-( ) 

frequency 
terminal 

Carrier Type C 
7; -33 -( ) Carrier Sus - 

System 7C-21-( ) Buriede Iended
b 

TO-21-( ) repeaters TC -21 -( ) and Voice 

Estimated man-days for 
installationgth 6e 285E 440E 1130E 1490E 2e 5e 

Ship tonsi for plant 
including working spares

k 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 
per intermediate repeater 700 

130 130 
30 30 

160 320 160 525 

aDoes 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 
carrying weight. 

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

(Includes 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-days. 

gBased on commercial crews and conditions or on Signal Corps estimates from field trials in the 
U.S. 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 TELEPHONE CIRCUITS - 100 MILES 

Radio 
Relay  
AN/TRC-3, 
AN/TRC-4 

System TC-21-( ) 

Carrier on 
Spiral 4  
TC-21-( 
on four 
buried 
spiral-4 
cablesa 

 

Carrier on Tactical 
Open Wire  
Carrier 

(TC-21 & TC-33) on 
4 pair 080 C-S wire  

Class 9 
4" x 4" 20' Poles, 
Timbers Spaced 200' 

Carrier on 
Fixed Plant 
Open Wire  
Packaged 
Type C Carrier 
and Voice 
on 4 pair 
104 C-S wire  
Class 7, 
30' Poles 
Spaced 150'  

        

Estimated man-days 
for installationd 

24b 8400 1470e  1460°  2150c 

Ship tons for plant 
including working 
sparese 

104 300 425 590 1280 

Carrying weight, 
tonse 

40 200 300 460 1020 

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

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

°Includes 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. 

eShip tons and carrying weight for wire circuits are controlled pri-
marily by outside plant. Does not include all the material foi 
"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)a  

Weight-lbs. 
Shipping Carrying 

Volume-cuat. 
Shipping Net 

6300 5120 
13500 10500 

264 
561 

176 
366 

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

Telephone Terminal Equipmenta 

2 Telephone Terminal Set TC-21-( ) 2940 2380 124 80 
4 Ringer Set TC-24-( ) 1760 1080 56 40 
1 Telephone Terminal CF-1-A 
(Spare) 735 475 44 20 

1 Ringing Equipment EE-101-A 
(Spare) 140 95 4 2 

Totals 25375 19650 1053 684 

aIt 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. 
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Par. 227 

227. WIRF, SYSTEMS. 
a. 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. Paragraph 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 TM 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  

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. Voice-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 a 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 MATERIAL REQUIREMENTS FOR 100 MILE TACTICAL CARRIER SYSTEMS USING TELEPHONE TERMINAL SETS TC-21-( ).  

piral -Four Cable with ROD. Seta TO -aa Open wires  

Aerial Aerial Buriedb 
on a on 

New Poles Existing Poles 

4-Wire 
With Rep. Sets 

TO-23 

Wit-Wire  h Carrier 
Hybrids CF-7 and 
Rev. Sets TC-23 

Equivalent 4-wire 
With Converter Sets 

TC-33-( ) 

No. of Pairs 1 Quad 1 Quad 1 Quad 2 4 1
c 20  4 1c 

8c 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 0 
No. of Telephone Circuits 4 4 4 4 8 4 8 16 4 8 16 

Export Weight, Tonal 

Equipment
d'e 5 5 5 3 8 6 11 23 4 9 17 

Cable or Wire, Crossarms, 
Hardware, etc.e,f 45 45 44 67 126 51 67 123 51 67 123 

Total without Poles 50 50 49 70 154 57 78 146 55 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 Tonsg (40 ou. ft. per ton) 

Equipmentd'a 11 11 11 6 16 11 22 45 9 19 38 
Cable or Wire, Crossarms, 
Hardware, etc.e,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, etc. 244 250 250 250 250 250 250 250 250 
Total with Poles 318 332 406 320 348 435 318 345 428 

Construction Time - Man-Days
h 

Without Poles 440 440 285 600 810 480 600 810 480 600 810 
With Poles 1030 1250 1460 1130 1250 1460 1130 1250 1460 

'Boles assumed to be 4" x 4" timbers, spaced 150 feet. See chapter 6 for information on other types of poles. 
bIf highways or roads are crossed aerially, the following allowance may be made for each crossing if messenger 
wire is to be used: weight of poles and accessory hardware, 380 lb., volume 12 ou. 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. 
°Short four-pin crossarms assumed for 1 and 2 pair lines. 
dIncludes telephone equipment only. 
°Includes spare cable or wire and equipment as discussed in chapters 6 and 9. 
(Includes miscellaneous material. 
gligures rounded to the nearest ton. 
bConatruction 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 MATERIAL REQUIREMENTS FOR 300-MILE SYSTEMS USING FIXED PLANT OPEN WIRE _LIMB AND EQUIPMENT. 

Using Voice Frequency Repeaters and Using Voice Frequency Repeaters 
Type C carrier on each pair a and no carrier a  

No. of Open Wire Pairs 1 2 4 1 2 4 
No. of Telephone Circuits 4 8 16 1 2 4 

Export Weight - Tons  

Equipmentb 5 8 15 2 3 4 
Wire, Crossarms, Hardware, etc.c,d 285 360 512 285 360 512 

Total without Polese 290 368 527 287 TO 516 

Poles, Guys, Anchors, etc.o.d 
Total with Poles 

2540 2540 2540 2540 2540 2540 
2830 2908 3067 X27 2903 TOTE 

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

Equipmentb 10 17 32 4 5 7 
Wire, Crossarms, Hardware, etc. 285 346 470 285 346 470 

Total without Poles' 295 TO 502 289 MT 477 

Poles, Guys, Anchors, etc.ald 
Total with Poles 

3340 3340 
3635 3703 

3340 3340 3340 3340 
3842 TOY zurT 

Without Poles' 
With Poles 

Construction Time - Man Days  

1930 2290 2980 1920 2280 2970 
5410 5770 6460 5400 5760 6450 

aAssumes use of 1 intermediate repeater in eaoh case. 

bInoludes neoessary testing equipment and tools, but does not include 
power equipment. 

°Assumes eight pin orossarm in all oases. 

Class 7, 30 foot poles spaced 150 feet; 106C3 wire. Material 
requirements based au paragraph 610. 

°Assumes poles in place and guyed. 



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) toelec-
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-
speakers. 
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. In 
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 
may be used without signaling equipment. 
c. The information given in this chap-

ter is divided as follows. Section II 
gives 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 mall and 
probably would not be packed individually. 

Section II 
Microphones and Receivers 

302. GENERAL. The selection of the vari- 
Bra—rFiss of telephone equipment is 

controlled largely by the purpose for 
which and the equipment with which it is 
to be used. 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 (TS-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. 

o. 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 stook 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 nor-
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-( ). 
e. 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 for the microphone in Handset 
TS-9-( ). 

29 



to 304. MICROPHONES o - DESCRIPTION AND STOCK NUMBER. 

Cord Plug 
Type 
No. 

Stock 
No. 

Shown Resistance 
in or 

Fig. Imp. Ohms 

Approx. 
Efficiency 

ES vs 
Handset 
TS-9 

Resp. 
Freq. 
Char- 
act. 

Par.305 
Length No. Con- Type 
Ft. ductors No. 

Unit of 451109( )/3 301 75 0 II See Handset TS-9 
Handset 
TS-9 

T-17 251617 302 60 0 I 5 3 PL-68 

T-21 401321 

T-24-( ) 251624( ) 60 Specify 4 PL-106 

T-26 45418 60 0 II 6 3 PL-58 

T-284 ) 251625( ) 40 0 2 PL-109 
or PL-68 

T-604 ) 251630( ) 303 120 0 1 2 PL-291 

T-32 251632 40 0 6-1/2 - 

T-34-A 251634A 304 200a -40 V 5 4 PL-179 
1E-26 

T-35 401335 75 0 II 10 3 PL-51 

T-36-( ) 251636( ) 50 0 II 24 2 

,-i 
m
i 

II 

c.,3 
o 
IP. 

Remarks  

Cartridge type carbon microphone used in Handset TS-9. Units 
of various makes not interchangeable mechanically. 

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. 

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

Carbon type microphone, part of Radio Sets SCR-194, 195, 
and 543. 

Carbon microphone, part of Head and Chest Sets HS-17-Aand 
HS-19. 

Commercial telephone carbon type microphone mounted on bracket 
arm. Part of Radio Set SCR-197. 

Carbon inertia type throat microphone. 2 units in series in 
neckpiece with cordage attached and Neckband 11,199. Used with 
aircraft and vehicular radio and interphone sets replaced by 
T-45 for ground force use. 

Carbon type microphone in desk stand with press-to-talk 
switch. Part of Radio Set SCR-188A. 

Employs magnetic type low level Microphone MC-233 for use in 
oxygen mask. Used with Radio Sets SCR-522 and SCR-542. 

Similar to T-26. Part of Chest Set TD-1. Part of Radio Set 
SCR-206-5 and SCR-206-C. 

Carbon type microphone on handle with press-to-talk switch. 
Used in Public Address System PA-4. 



Type 
No. 

Stock 
No. 

Shown Resistance 
in or 

Fig. Imp. Ohms 

Approx. 
Efficiency 

DB vs 
Handset 
TS-9 

Reap. 
Freq. 
Char-
act. 

Par.305 

T-38 -( ) 

T-42 -( ) 

2B1638( ) 40 0 

Similar to ANB-M-Cl 

II 

) 281644( ) 305 200a  -40 V 

T-45 2B1645 306 60 -5 III 

T-50-( ) 2B1650( ) 307 21000a  -45 VI 

ANB-41-C1 221660 308 60 0 IV 

Unit of 421110( )/3 309 700 -25 VII 
Handset to 
TS-10 1200a  

Unit of 28611( )/3 75 0 II 
Handset 

Cord Plug 
Length No. Con- Type 
Ft. ductore No. Remarks 

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. 

Replaced by microphone ANB-M-Cl. 

5 4 PL -179 Employs magnetic Microphone MC-253 designed for use in 
JX-26 oxygen masks. Includes treated fabric Cover M-369 to 

facilitate removal of frost when used at low temperatures. 
Used with Radio Sets SCR-522 and SCR-542. 

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. 

9 3 & Amghenol Moving coil type hand held or stand mounted (stand not in- 
Shield MC-3M eluded) microphone with press-to-talk switch. Used with 

Radio Sets SCR-299, SCR-300 and SCR-499. 

2 PL-291 Employs 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 -( ). Replaces 
Microphone T-42. 

See Handset TS-10 Resonant magnetic typo sound powered microphone unit used 
in Handset 1B-10 and Navy Type L handset. 

See Handset TS-11 Cartridge type carbon microphone used in Handset MS-11. 

a 
Magnetic type microphones have inductance as well as resistance. 
Carbon microphones have resistance only. 
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MICROPHONE PRESS TO RECEIVER 
UNIT TALK SWITCH UNIT 

-6- MICROPHONE CAP 

RECEIVER CAP -0- 

FIGURE 301. Handset TS-9-( ) FIGURE 303. Microphone T-30-( ) 

FIGURE 302. Microphone T-17 FIGURE 304. Microphone T-34-A 



FIGURE 305. Microphone T-44- FIGURE 307. Microphone T-50-
(With Cover M-369) 

FIGURE 306. Microphone T-45 FIGURE 308. Microphone ANB-M-C1 
(Cover M-369 removed) 
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FIGURE 309. Handset TS-10 
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305. MICROPHONE RESPONSE FREQUENCY CHARAC1EHISTICS 

FREQUENCY IN CYCLES PER SECOND 

I T-17 (Carbon) 

II Unit of TS-9-(),also T-26, T-28-( ), T-35, T-36- , T-38- (Carbon) 

III T-45 (Carbon, lip) 

IV ANB-M-Cl (Carbon, oxygen mask) 

V T-34-A and T-44-( ) (Magnetic, oxygen mask) 

VI T-50 (Moving Coil) 

VII Unit of TS-10 (Sound Powered) 
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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 

suitable 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. 
c. 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-( ). 

Remarks 

Unit of 481109( 1/1 301 256 0 
Handset 
TS-9 

2-2 2B2002 310 12000 +5 

2-2-A 2B2002A 311 12000 +5 

R-3 4A1903 312 470 +5 

8,13 4B2513 256 0 

R-14 2B2014 313 4000 -5 

2-15 282015 12000 -3 

2-21 4B2521 319 128 0 

2-22 482522 320 256 0 

307. RECEIVERS - DESCRIPTION AND STOCK NUMBERS. 
Reap. 

Approx. Freq. 
Shorn 'raped- Efficiency Char- 

Type Stock in ance DB vs act. 
No. No. Fig.a  Ohms Handset TS-9 Par.308 

II Compensated magnetic (controlled damped 
diaphragm) type unit. Used in Handset TS-9. 

Resonant magnetic (undamped clamped dia-
phragm) type, part of Headset P-11. Most 
suitable for reception of tone telegraph. 

Similar to R-2 except for details of ear-
piece. Part of Headsets P-12, P-16, P-18, 
P-20 and P-21. 

Similar electrically to R-2-A except lower 
impedance. Part of Headset HS-20 furnished 
with Telegraph Set TG-5-A or TO-S-B type. 

Similar electrically to R-2-A except lower 
impedance. Part of Headset P-13. 

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-( ). 

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

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. 

II Similar to R-21 except for impedance and 
not equipped with cushion. Part of Head 
and Chest Set HS-19-A. 
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Shown 
Approx. 

limped- Efficiency 

Resp. 
Freq. 
Char- 

Type Stock in ante DB vs act. 
No. No. Fig.e  Ohms HandsetTS-9 Par.308 

R-30-( ) 2B2030( ) 315 128 +4 III 

ANB-H-1 2B2051 318 300 -7 IV 

Unit of 
Handset 

4B1110( )/1 309 700 
to 

+10 V 

TS-10 1200 

Unit of 2B611( )/1 3500 0 II 
Handset 
TS-11 

Par. 307-309 

Remarks 

Compensated magnetic (controlled damped 
diaphragm) hearing aid size plastic cased 
receiver with ear Insert M-300. Part of 
Headset HS-30-( ). 

Compensated magnetic (controlled damped 
diaphragm) type unit in plastic case. 
Usually used with Cushion MC-162. Effi-
ciency poorer than Handset TS-9 but re-
produces a 1000 cycle broader frequency 
band. Part of Headsets HS-33-( ) and 
HS-38. 

Resonant magnetic, armature driven clamped 
diaphragm type. Receiver unit of sound 
powered Handset TS-10. Efficiency about 
10 db better than that of Handset TS-9 
but poorer speech fidelity. 

Similar to unit of Handset TS-9 except 
for impedance. 

aAll 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 FREQUENCY CHARACTERISTICS. 
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Section III 
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 

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, head 
and chest sets, chest sets, and hand-
sets are given in paragraphs 310, 311, 
312 and 313, respectively. 
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Harness U 
Band Strap I-0 
No. No. Remarks 0 

HB-1 ST-20 Double receiver headset. Furnished as part of several 
radio sets. 

HB-4 ST-20 Double receiver headset for radio use. Headset P-16 may 
be used as replacement. 

HB-5 ST-20 Double receiver headset with Cushions MC-114. 

HB-4 ST-20 Double receiver headset with Cushions MC-114. Part of 
Radio Sets SCR-189, SCR-190 and SCR-199. 

HB-4 ST-20 Double receiver headset. Similar to P-12 except equipped 
with longer and waterproof cord. Part of Radio Set 
SCR-163. 

HB-4 ST-20 Similar to Headset P-16 except corded for Plug PL-55. 

HB-4 ST-20 Similar to Headset P-14 except corded for Plug PL-55. 
Similar to headset P-18 except equipped with Cushions 
MC-114. 

HB-1 Similar to Headset P-11 except corded for Plug PL-55. 

HB-1 4 receivers on two hea0bande one unit of each headset 
connected in series to Plug PL-55. For two persons to 
listen simultaneously on two different circuits. 

HB-7 Double receiver headset with Cushions MC-162. Used with 
radio sets. 

HB-1 Double receiver headset. Used with code practice equip-
ment. 

None. Fits Double receiver headset with Cushions MC-162. Used 
in Air Corps with radio and interphone in aircraft and ground 
or Tank vehicles. Replaced by HS-30-( ) and Cord CD-604 (which 
Crash Helmets includes a transformer) for ground use and by HS-38 for 

aircraft. 

Web strap Single receiver headset, part of Telegraph Sets TG-5-A 
part of rec. and TG-5-B. 

310. HEADSETS — DESCRIPTION AND STOCK NUMBERS. 

Shown Receiver Imp. Cord Plug 
Type Stock in Type of Set Length No. Con- Type 
No. No. Fig. No. 1000 cps Ft. ductors No. 

P-11 2B911 310 R-2 24000 7 2 PL-5 

P-12 2B912 - R-2-A 24000 4-1/2 2 PL-5 

P-13 481313 R-13 512 10 2 PL-51 

P-14 28914 R-15 24000 7 2 PL-5 

P-16 2B916 311 R-2-A 24000 7 2 PL-5 

P-18 2B918 R-2-A 24000 7 2 PL-55 

P-19 2B919 R-15 24000 7 2 PL-55 

P-20 2B920 R-2-A 24000 7 2 PL-55 

P-21 R-2-A 24000 5-1/2 4 PL-55 

P-23 2B923 R-14 8000 5 2 PL-55 

HS-16 -A 4A916A 520 4-1/2 2 

HS-18 28818 - R-14 8000 1/2 2 PL-54 

HS-20 4A920 312 R-3 470 3-1/2 2 PL-55 



Type 
No. 

Stock 
No. 

) 

) 

Shown 
in 
Fig., 

Receiver 
Type 
No. 

Imp. 
of Set 

1000 cps 

Cord Plug Harness 
Length 
Ft. 

No. Con- 
ductors 

Type Band Strap 
No. No. No. 

HS -22 -( ) 

HS-23-( ) 

2B822( 

28823( 313 

R-14 

R-14 

8000 

8000 

2-1/2 

1 

2 

2 

PL-55 None. Worn 
in helmet 

PL-54 HB-7 

HS-24 4E1304 314 Sound 512 10 2 PL-58 HB-6 
Powered 
Type 

HS-29 R-30-( ) 256 PL-55 HB-30 

HS-30-( ) 28830( ) 315 R-30-( ) 256 2 2 None HB-30 
316 

HS-33-( ) 2B833( ) 317 ANB-H-1 600 1-1/2 2 PL-354 HB-7 

HS-38 2B838 318 ANB-H-1 600 1-1/2 2 PL-354 None 

2B945 Brush 40000 
Type BJ 

Remarks 

Double receiver headset with Cushions MC-114. Part of 
Radio Set SCR-194. 

Double receiver headset with Cushions MC-162. Used with 
radio and 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 aircraft. Cord CD-307 is ordered 
separately. 

Double receiver headset with Cushions MC-114. 

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 installations. 

Double, insert type receiver headset with ear Inserts 
M-300. When used with Cords CD-604 or CD-605 which 
include Coil C-410 impedance is 8000 ohms. These and 
other cording arrangements of Headset HS-30-( ) are 
shown in figure 316. 

Double receiver headset with Cushions MC-162. Used 
with aircraft radio and interphone sets. 

Double receiver headset for use in Air Corps helmets. 
Used with aircraft radio and interphone sets. 

Double crystal type receiver headset. Part of radio 
Test Equipment IE-9. 



FIGURE 310. Headset P-11 FIGURE 311. Headset P-16 FIGURE 312. Headset HS-20 



FIGURE 313. Headset HS-23-( ) FIGURE 314. HEADSET HS-24 FIGURE 315. Headset HS-30-( ) 



H S-30 - 

6 INCHES 
LONG 

1060 
CORD- 

CD-933 
CORD -

CD-604 

JUNCTION 
BOX 

(PHI 

CORD - 
CD-874 

c 

CORD - 
C D-307-A 

CORD - 
CD-307-A 

HS-30 - 

iLtr- 6 INCHES 
LONG 

TRANS-
FORMER' 

CORD -
CD-605 

HIGH IMPEDANCE HIGH IMPEDANCE LOW IMPEDANCE LOW IMPEDANCE 
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FIGURE 316. Headset HS-30-( ). Cording Arrangements 



FIGURE 317. Headset HS-33- ( ) FIGURE 318. Headset HS-38 
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311. HEAD AND CHEST SETS - DESCRIPTION AND STOCK NUMBERS. 

Remarks 
Type 
No • 

Stock 
No. 

Shown Receiver 
in Type 
Fig. No. 

Headset 
Imp. 

Chest Unit 
Cord Microphone 

Type Length 
No. Ft. 

Plug 
No. 

Type 
No. 

Res. 
Ohms 

HS-174. 451277A 319 R-21 256 T-26 10 PL-58 Similar 
to unit 
of TS-9 

75 Double receiver headset with Cushions MC-114 connected to chest unit. 
Press to talk switch on chest plate. Used with Telephones such as 
EE-8-( ). Replaced by TD-2 and HS-30-( ). 

HS-19 481279A 320 R-22 256 T-26 6 PL-58 Similar 
to unit 
of TS-9 

75 Single receiver headset connected to Chest Unit. Switchboard oper- 
ators telephone, also used with Telephone EE-8-( ). Replaced by 
TD-1 and HS-30-( ). 

HS-25-( ) 451285( ) - 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 1200a 

HS-274 ) 4E31297( ) - R-21 256 T-46 5 PL-58 T-30-( ) 120 Double receiver headset with Cushions MC-114 connected to Chest Unit 
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 has inductance as well us resistance. 

FIGURE 319. Head and Chest Set HS-17-A FIGURE 320. Head and Chest Set HS-19 
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312. CHEST SETS - DESCRIPTION AND STOCK NUMBERS. 

Chest Unit 
Shown Cord Microphone 

Type Stock in Type Length Plug Type Res. 
No. No. Fig. No. Ft. No. No. Ohms 

TD-1 4B417 321 T-26 6 PL-58 Similar 75 
to unit 
of TS-9 

TD-1-A T-26. 6 PL-58 Similar 75 
to unit 
of TS-9 

TD-2 48417-2 - T-26 10 PL-58 Similar 75 
to unit 
of TS-9 

TD-2-A - T-264 10 PL-58 Similar 75 
to unit 
of TS-9 

TD-3 4B417-3 322 T-46 10 PL-58 T-45 60 

TD-4 323 T-51 PL-68-A T-45 60 
PL-55-A 

TD-5 - T-52 PL-68-A T-45 60 
PL-55-tA 

Remarks 

Used with double receiver Headset HS-30-( ) 
with ear Inserts M-300. Press-to-talk switch 
on chest plate. Headset HS-30-4 ) ordered 
separately. TD-1 plus HS-30-( ) replaces 
HS-19.4. Replaced by TD-1-A. 

Similar to TD-1 except microphone is connected 
to switch block by a cord and plug to permit 
substitution of Microphone T-45. Replaces 
TD-1.  

Similar to TD-1 except equipped with longer 
cord. TD-2 plus Headset HS-304 ) which is 
ordered separately replaces HS-17A. Replaced 
by TD-2-A. 

Similar to TD-1-A except longer cord. Replaces 
TD-2.  

For use with gas mask. Lip Microphone T-45 or 
throat Microphone T-30-( ) and Headset 
HS-30-( ) ordered separately. Press-to-talk 
switch on chest plate. TD-3 plus HS-30-( ) 
replaces HS-27-( ). 

Cheat Unit equipped with press-to-talk switch 
and jacks for microphone and headset. Line 
cord terminates in separate plugs for micro-
phone and receiver. Headset and microphone 
ordered separately. 

Similar to set TD-4 except equipped with 
transformer to raise impedance of headset con-
nection to 8000 ohms. Used with vehicular and 
aircraft radio. Headset and microphone ordered 
separately. 

FIGURE 321. Chest Set TD-1 

-\1 TO HEADSET 

FIGURE 322. Chest Set TD-3 FIGURE 323. Chest Set TD-4 

980922 0-52---5 45 



Par. 313 

313. HANDSETS - DESCRIPTION AND STOCK NUMBERS. 

Typea 
No.  

TS -9 -( ) 

Stock 
No. 

 

Shown Press- Cord Plug 
in to-talk Length No. Con- Type 

Fig. Switch Ft.  ductor No. Remarks  

301 Yes 9 3 Spade Handset for telephone use, 
Term, 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-( ). 

481109( ) 

TS-10-( ) 4B1110( ) 309 No 6 2 Clips Two sound powered units con- 
TL-37 nected in parallel mounted in 

handle. Impedance of set 350 
to 600 ohms. Part of Tele-
phone TP-3 and Reel Equipment 
CE-11. 

TS-11-( ) 2B611( ) Yes 6 4 PL-106 Handset for radio use, molded 
handle in Which are mounted 
press-to-talk switch, trans-
mitter and receiver units. 
Interchangeable as assembly, 
parts not interchangeable with 
various makes. Cord equipped 
with built in RF coil. Part 
of Radio Sets SCR-195 and 
SCR-543. 

TS-12-( ) 481112( ) Yes 9 3 Spade Similar to TS-9-( ) equipped 
Term. with hanger to engage switch-

hook. Used with but not 
part of Telephone Box EE-91. 

TS-13-( ) 2B613( ) Yes 5 4 PL-55 Similar to but not inter- 
& PL-68 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( ). 

TS-14-( ) 28614( ) No 5 4 PL-204 Similar to TS-9-( ) except 
without switch and cord to 
have receiver and transmitter 
circuits independent. Part 
of Radio Set SCR-561. 

TS -15 -( ) 4B1115( ) - 

Type L 
Navy Code 

Yes 5 4 PL-55 Similar to but not inter- 
& PL-68 changeable with TS-13-( ), 

uses .different switch and 
resistor is omitted. Part of 
Radio Set SCR-300. 

Yes 4-1/2 2 Similar to TS-10-( ) except 
impedance 350 ohms and 
switch in handle connects 
both units to line cord. 

aFor electrical characteristics of microphone and receiver units of these 
handsets see paragraphs 304 and 307. 
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Par. 314-315 

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  

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 Ll 
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. 

315. TELEPHONES - DESCRIPTION AND STOCK NUMBERS. 

Shown Efficiency Impedance Ref. 
in VS-EE-8-( at Manual 
Fig. Trans.  Rec. 1000 CPO Number 

Type 
No. 

Stock 
No. Remarks 

EE-8-( 485008( ) 324 0 0 900 /62° TM 11-457 
650 LEI TM 11-333 

EE-91 488191 325 0 0 

EE-92 0 0 

EE -93 0 0 

TP-3 -25 +10 

TP-6 485500-6 326 0 0 550 LE: 

Field telephone; weighs 9.5 lbs; local 
battery; leather or canvas carrying 
case, ringer; hand generator, ringing 
range 3000-ohm line with leakage re-
sistance of 1000 ohms, 2000 ohms 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. 

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. 

Field telephone; weighs 8 lbs; leather 
or canvas carrying case; sound powered 
handset T&.10-( ); ringer; generator 
for signaling magneto switchboards. 
Used where conditions make batteryleas 
operation necessary. 

TM 11-458 Combined hand telephone set; weighs 6 
lbs; common battery; ringer; dial 
(optional); antisidetone circuit. See 
TM 11-486 for transmission loss on 
lines of appreciable resistance. 

600 /10°, 2111-2043 

TP-9 Includes amplifiers in transmitting and 
receiving paths. See paragraph 906. 

almpedance into line terminals of telephone. Where two values 
are given the first represents the condition where the press- 
to-talk switch is not operated, that is, the microphone cir- 
cuit is open. 
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BATTERY COMPARTMENT 

L. 

SWITCHHOOK 

OUTLET 
FOR HAND 
SET CORD 

Par. 315 

FIGURE 324. Telephone EE-8-( ) 

FIGURE 325. Telephone Box EE-91 FIGURE 326. Telephone TP-6 
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Par. 316-317 

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. 

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 
Type Stock in Impedance 
No. No.  Fig. Ohms Description 

LS-1 6C35 4" electro-dynamic permanent magnet type speaker 
unit. Part of Radio Receiver BC-603. 

LS-2 2Z6302 6 6" electro-dynamic permanent magnet type speaker 
unit in walnut cabinet. Weighs 4.5 lbs. Part of 
Radio Equipment RC-13. 

LS-3 2Z6303.1 327 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", weighs 9 lbs, with an 
impedance matching transformer. 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. Part of Radio Sets SCR-299-A and SCR-299-B. 

LS-6 6C46C 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-( ). 

LS-9 6C49 - 250 Similar to LS-3 except lower impedance input trans- 
former. 

LS-11 6051 - 250 Similar to LS-7 except lower impedance input trans- 
former. 

FIGURE 327. Loudspeaker LS-3 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 telephone switch-

boards and the associated equipment that 
Mikes up telephone centrals; test cabi-
nets and testboards for telephone central 
applications; and fixed plant monitoring 
observing and recording facilities. 

402. TELEPHONE SWITCHBOARD FUNDAMENTAL  
FEATURES. 

a. The 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 for magneto lines only, others 
are for common battery lines only and 
some are for common battery lines 
primarily 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. 
a. The switchboard working limits 

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 50 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 TM 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 
switchboard 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, OCSigO, 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 a newly 
developed individual combined plug, 

jack and neon glow lamp, shown in figure 
401, for attachment to a 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-11 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 
switchboards 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 switchboaras. 
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 packing. 
All lines and trunks are provided with 
electrical protectors. Switchboards BD-9 
and BD-11 are absolete but are included 
because some are still in use. Some of  

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 
SWITCHBOARDS. 

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 jacks. 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 jack 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-1 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-89, 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. 

FIGURE 401. Adapter Plug U-4/GT 
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409. LENGTHS OF STATION LINE WIRE AND CABLE FOR VARIOUS SWITCHBOARD TRANSMISSION 
AND WORKING LIMITS. 

Thousand Feet 

Switchboard 
Working Limits 

Ohms 

Nonloaded Wires (wet.) 
Nonloaded Cables 

Field Paper Insulated 
083 109 080 104 
Galv. Galv. 40% 40% W-1304.. 
St'l. St'l. CS CS WD-3/TT W-110-B W-14303-355-4 

(Wet.) 
00-345 

16 ga. 19 ga. 22 ga. 

50 2.0 3.5 6.2 10.0 0.4 1.4 7.4 2.9 6.3 3.1 1.5 
75 3.2 5.2 9.7 15.6 0.7 2.1 11.3 4.4 10.0 4.6 2.3 

100 4.1 7.0 12.3 20.8 0.9 2.8 15.3 5.9 13.3 6.1 3.1 
125 5.1 10.5 15.4 26.0 1.1 3.5 18.9 7.3 16.7 7.7 3.8 
150 6.1 10.5 18.5 31.2 1.3 4.2 22.7 8.8 20.4 9.2 4.6 
175 7.1 12.3 21.6 36.4 1.6 5.0 26.5 10.3 23.3 10.7 5.3 
200 8.1 14. 24.7 41.6 1.8 5.7 30.3 11.8 26.7 12.3 6.2db 
225 9.1 15.8 27.7 46.8 2.0 6.4 34.1 13.2 30.0 13.8 6.9 limit 
250 10.2 17.6 30.9 52.0 2.2 7.1 37.9 14.7 33.4 15.3 7.7 
275 11.2 19.4 34.0 54.2 2.4 7.8 41.7 16.2 36.7 16.9 8.5 
300 12.2 21.1 37.2 62.5 2.7 8.5 45.5 17.6 40.1 18.4 9.2 
325 13.2 22.9 40.2 67.7 2.9 9.2 49.3 19.1 43.4 19.9 10.0 
350 14.2 24.6 43.2 72.8 3.1 9.9 53.1 20.6 46.7 21.5 10.8 
375 15.3 26.4 46.4 78.1 3.3 10.6 56.9 22.1 50.1 t3.0 
400 16.3 28.2 49.4 83.2 3.6 11.3 60.7 23.5 53.4 24.5 

11.614

‘

db 
12.4 limit 

450 18.3 31.7 55.6 93.6 4.0 12.8 68.2 26.5 60.1 27.6 13.9 
500 20.3 35.2 61.7 104.1 4.5 14.2 29.4 66.7 30.7 15.5 
550 22.4 38.7 67.8 114.4 4.9 15.6 32.4 73.4 33.7 17.0db 
600 24.4 42.2 74.1 125.8 5.3 17.0 35.3 80.1 36.8 18.5 limit 
650 26.4 45.8 80.2 135.3 5.8 18.4 38.3 86.7 39.8 20.1 
700 2db 27.4 49.3 86.4 145.7 6.2 19.9 41.2 93.5 42.8 21.7 
750 limit 30.5 52.8 92.6 156.2 6.7 21.3 44.1 100.0 45.9 23.6 
800 32.5 56.3 98.7 166.4 7.1 22.7 47.1 106.6 49.1 24.7 
850 34.5 59.8 104.9 176.9 7.6 24.1 113.4 52.2 26.3 
900 36.6 63.3 111.1 187.5 8.0 25.5 55.2 27.8 
950 38.6 66.8 117.3 197,5 8.5 26.9 58.2 29.4 

1000 40.6 70.4 123.5 208.0 8.9 27.4 61.3 30.9 
1100 44.7 77.5 135.9 239.0 9.8 67.6 34.0 
1200 48.8 84.5 148.4 249.5 10.7 37.1 
1300 52.8 91.5 160.6 270.6 11.6 40.2 
1400 4db 56.8 98.6 173.0 291.4 43.3 15db 
1500 limit 60.9 105.0 185.4 312.5 limit 
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 

Nonloaded Wires (wet.) Field 
083 109 080 104 (Wet) 
Galv. Galv. 40% 40% W-130-A CC-345 Paper Insulated 
St'l. St'l. CS CS WD-3/TT W-110-B W-143 CC-355-A 16 ga. 19ga. 22 ga. 
130. 75. 43.8 25. 590. 186. 35. 90. 42. 86. 171. 
24.6 14.2 8.1 4.7 111.0 35.0 6.6 17.0 8.0 16.2 32.3 
0.37 0.31 0.25 0.18 6.50 2.80 1.20 1.70 
.07 .06 .05 .03 1.23 0.53 0.32 0.32 

0.73 1.08 1.79 

0.14 0.19 0.34 
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410. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS - EQUIPMENT DATA. 

Switchboards Central Office Sets 
Single Position 

TC-2 TC-4 TC-12 TC-1 TC-5 TC-10 TC-20f 

Switchboard fype 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 TM 11-331 TM 11-330 TM 11-330 TM 11-2016 TM 11-340 TM 11-332 TM 11-336 TM 11-335 TM 11-338 
Shown in Fig. No. 402 403 404 405 406 407 408 409 410 411 - 412 413 
Classification Obsolete Obsolete Lit'd.St'd. Standard Standard Standard Standard Standard Standard Littd.stid. 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. Cann.Batt. 

Mag. L. per 120a.a 4 12 40 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.e 2 - - 3 - - -- 

Dial Trks. per Pos.° , 1 - - 3 - - - 
Univ. Trks. per Pos.c," -- 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 
Jks. in Conf. Ckt. 5 6 4 10 - 10 10 

Test Cabinet BE-70-B - - BE-70-F - BE-70 - 
Grouping Key Yes Yea Yes Yea - 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,..90 BD-90 BD-132 
A.C. Power Distr. Cabinet - - - BE-75 BE,-75 BEr75 - 
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 MErll 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 Convertere Converter Converter -- Converter katJEWet.Co. 

Selective Ringing 2 Party - -- - -- -- 2 Party 
MDF Prot. Type Fuses Fuses Fuses Spark ap SparkGap Spark Gap Heat Coils Fuses Fuses HeatCniu -- HeatCoilis 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 lb. 30 lb. 185 lb. 48 lb. 72 lb. 11.5 lb. 

'Magneto 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. 

d"Univereal" trunks can be used to connect to either manual or dial common 
battery central offices. 

e Converter can be used - not supplied as part of shipment (Converter M-222). 

fRot in production. 

Single Position Multiple Position 
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FIGURE 402. Switchboard BD-9 FIGURE 403. Switchboard BD-11 

FIGURE 404. Switchboard BD-14 FIGURE 405. Switchboard FIGURE 406. Switchboard BD-72 
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FIGURE 407. Switchboard SB-5( )/PT 

FIGURE 408. Two Telephone Central Office Sets TC-2 
(Assembled) 
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FIGURE 409. Telephone Central Office Set TC-4 
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FIGURE 410. Telephone Central Office Set TC-12 



FIGURE 411. Telephone Central Office Set TC-1 (Assembled) 
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FIGURE 412. Telephone Central Office Set TC-10 (Assembled) 
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Par. 411 

411. TACTICAL TELEPHONE SWITCHBOARDS AND  
CENTRAL OFFICE SETS - DESCRIPTION. 

a. Switchboards.  
(1) 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 4C1707B 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. 
L'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 lamp 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.  

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 EE-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. 
(1) CENTRAL OFFICE SET TC-2. Army 

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 
dial 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 dial offices that reverse 
the line when the called party answers, 
these trunks will extinguisn 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 a 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 frame 
Cabinet BE-79 which has .pace 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; 
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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 0NT10E 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 single 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 225 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 is not available but must be ordered 
separately. Grouping key permits two 
adjacent switchboards to be operated by 
one attendant. Four drop signal trunks 
provide connection to manual or dial com-
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 

Air Force squadron or other headquarters 
nonmultiple 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 raring 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 available. Grouping 
key permits two adjacent switchboards to 
be operated by one attendant. Line fuses 
and gap arresters are mounted in rear of 
switchboard and binding posts on this 
equipment serves as main distributing  

frame. Drop signal trunks provide connec-
tion to manual 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-1. Army or 

other headquarters complete transportable 
multiple type magneto and common battery 
central office 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.' Lamps 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 connected 
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 handling 
traffic on a position. A grouping key on 
each position transfers 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 tring key shelves to same 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'1. 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 36-3/4" 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 impedance, 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  

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 operator's 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 FM-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. 
(7) CENTRAL OFFICE SET TC-20. Army 

or other headquarters complete trans-
portable multiple type magneto and com-
mon battery central office set in which 
the three Switchboards BD-120 like 
Switchboard 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-up. The three position complete set 
is designed so that each component 
weighs less than 750 pounds, exclusive of 
the power plant. Multiple jacks 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 li4es 
can be used in terminating two-way ring-
down trunks. Cord circuits are "Uni-
versal" (i.e. can connect magneto linesto 
common battery lines). Separate lamps on 
front and back cords provide supervision 
on common battery lines. Some have a third 
lamp for nonlockin ring-off and raring for 
magneto line end ringdown trunk supervision, 
and others have adrop. Ringscm front cord 
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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, operating the cord supervisory 
lamp when operator at distant office 
answers or releases. Hand generator on 
each position= 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 adjacent position operator's 
circuit; one dial cord and one 1U jack 
conference circuit per position. Rubber 
covered flexible cables with spade ter-
minals connect component parts. These 
switchboards cannot be used in multiple 
with Switchboards BD-80-A of Telephone 

412. TACTICAL TELEPHONE SWITCHBOARDS AND  
WORKING LIMITS IN OHMS.  

Central Office Set TC-1 or Switchboards 
BD-110 of Telephone Central Orrice Set 
TC-10. Includes one cross connecting 
Frame FM-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 or binding posts 
where the connecting cords to the switch-
board position attaches): Cable racks; 
Your Batteries BE-46 ror 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-1 and TC-10. 

CENTRAL OFFICE SETS - 

To Magneto Tele- To Common 
phone ER-8-( ) Battery 

(in L.B. position) Telephone 
Max. Cond. Loop TP..6  

No With Min. Max. Min. 
Nomenclature Repeat Repeat Ins. Cond. Ins. 

Name Type No. Coils  Coilsa Res. Loop Res. 

Trunks to 
Dial Office 

Trunks To 
Manual Office 

Min.- Min. 
Max. Ins. Max. Ins. 

Cond. Loop Res. Cond. Loop Res. 

3000 2000 1000 

3000 2000 1000 

3000 2000 1000 

Switchboards BD-9, 
BD-11, 
BD-14, 
BD-71, 
BD-72 
SB-5 ( )/PT 

Telephone TV-2 
Central 
Office Sets 

Telephone TC-4, 
Central 2U-12 
Office Sets 

200 5,000 500 less 
than limit 
of distant 
offieeb 

300 less 
than limit 
of distant 
affieeb  

15,000 500 less 10,000 
than limit 
of distant 
officeb 

300 less 
than limit 
of distant 
officeb 

Telephone TC-1 
Central 
Office Sets 

Telephone TC-10 
Central 
Office Sets 

3000 2000 1000 500 10,000 Limit of 
distant 
offieeb 

3000 2000 1000 500 10,000 Limit of 
distant 
officeb 

30,000 Limit of 
distant 
officeb 

Limit of 
distant 
officeb 

10,000 

Telephone TC 
Central 
Office 

a 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 maximum 
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 - 
TRANSOSSION LOSSES DI DB AT 1000 CYCLES.  

Average Losses Caused by Equipment in 
a Switchboard Connection  

Added 
Mag.Line Mag.Line Mag.Line for Each CB Line CB Line 

Nomenclature to to to Repeat to to 
Name Type No.  Mag.Line CB Line Trunk Coils  CB Line Trunk  

Added Losses Due to 
Operator Bridge  

Push Push Moni-
to Talk to Talk toring 

Key Key Key 
Normal Operated Operated  

Switchboards BD-9 
BD-11, 
BD-14, 
BD-71,  
BD-72,  
SB-S (VtT 

Telephone TC-2 
Central 
Office Set 

Telephone TC -4, 
Central TC -12 
Office Sets 

Telephone 1C-1 
Central 
Office Set 

Telephone TC -10 
Central 
Office Set 

Telephone TC -20 
Central 
Office Set  

0.5 0.7 

0.3 0.3 1.0 0.7 0.3 1.0 

0.5 0.7 

0.2 0.4 1.1 0.7 0.5 1.2 

0.2 0.4 1.6 0.7 0.5 1.7  

1.5 3.0 

1.5 3.0 0.2 

1.5 3.0 

1.0 2.5 0.2 

1.0 2.5 0.2 

aRepeat coils provided in magneto loops for simplex telegraph or phantom circuit use. 
414. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS - STOCK NUMBERS  

AND LOGISTICAL DATA.  

Name Type No. 
Nomenclatu re Stock 

Number 

Weight of 
Largest Pkg. Total Weight 

Packed In 
for Carrying 
Export Cases 
lbs. lbs. 

Total 
cu.ft.  
Packed 
fcr 
Export 

Packed 
for 

Export 
lbs. 

In 
Carrying 

Cases 
lbs. 

Ship 
Tons' 

Switchboard BD-9 409909 35 20 35 2U 2 0.1 
Switchboard BD-11 4C9911 56 30 56 33 3 0.1 
Switchboard BD-14 409914 1E5 185 9 0.2 
Switchboard BD-71 409971 84 48 84 48 3 0.1 
Switchboard BD-72 409972 105 72 105 72 4 0.1 
Switchboard SB -5 ( )/PT 11-1/2 - 11-1/2 

Telephone TC -2 4027002 400 3412 2900 146 3.6 
Central 
Office Set 

Telephone TC -4 4C27004 240 2)0 650 590 21 0.5 
Central 
Office Set 

Telephone TC -12 4027012 225 380 325 12 0.3 
Central 
Office Set 

Telephone TC-1 4027001 887 740 10596 7900 543 13.6 
Central 
Office Set 

Telephone TC -5 4C27005 2531 149 3.7 
Central 
Office Set 

Telephone TC -10 4027010 887 740 10596 7900 543 13.6 
Central 
Office Set 

Telephone TC-20 4C 27020 
Central 
Office Set 

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

415. GENERAL. 
a. 5ellTed 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 justify commercial 
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 list 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-
minations. Equipment for dial servioe 
is also listed. Spare parts for one 
year's service are included with each 
switchboard. 

416. SINGLE POSITION SWITCHBOARDS.  
a. The single position commercial 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. In 
general, these switchboards include or 
have space on the frame inside them for 
all the equipment they require, including 
trunks and tie lines. However, batteries 
and charging equipment are located else-
where. 
b. The associated equipment which will 

be furnished with the magneto single po-
sition switchboards 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  

when specified. Installation equipment 
and tool 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. 
c. 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; 50 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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required in the switching center networks. 
These include ringdown and common battery 
trunks that terminate on subscriber'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 numberct lines 
b. Associated equipment consisting of 

main distributing frames, relay racks, 
cable racks, and power plant will be 
furnished unless otherwise ordered. All 
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  

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, scissors, 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 ror 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 
Shortest 

Installation 
Interval - Days 

3 500 4 
4 750 5 
5 1200 6 
10 2500 9 
15 4000 11 
20 6000 13 
25 8000 15 

No. of 
Positions 

Approximate 
Total Hours 

of Work 
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418. FIXED PLANT SINGLE POSITION TELEPHONE SWITCHBOARDS— EQUIPMENT DATA 

Manufacturer 
Western Electric Co., Inc. Kellogg Switchboard & Supply Co. Stromberg-Carlson Co. 

551B(PBX) 551B(PBX) Switchboard Code Number 506B(PBX) 550SC(PBX) 01 45JR K100(PBX) 1502 Universal Magneto Universal 106(PBX) 
(Cordless) (Modified) (X-66070) ‘Modified) 

Shown in Figure Number 414 415 416 417 418 419 420 421 - 422 - 

CB & Meg. 

423 

Type of Local Lines Served CB CB CB & Meg. CB CB & Mag. CB & Mag. CB Mag. CB & Mag. Meg. CB 

Small Suitable for Use as PBX FOX PBX PBS Small 
Central 

PBX Small Small PBX 
Central :iailjr.al Central

0 ,,3 
 

Office :::::e Office 
Central 
Office Office 

No. Magneto Local Lines 20 drop 100 drop - 
signal° signals 

100 with 

20 lamp 100 drop 
signala 

20 with 100 with No. Common Battery Local 12 with 

signals 

40 - - 80 with 100 with 
line Lines with lamp signals line 

relays 
magnetic line re- 
signals 

line 
relays lays 

liney
s  

20 without 
line relays 

n- 

!lI 

re-
lays on lays on 

all lines 

: 
No. Convertible Lines, CB - 100e 40e 100a  

to Mag.,with lamp signals Line re- with line Line re- Lin 
relays lays on 

all lines 

Total Capacity, Lines 12 80 60 100 100 100 100 100 100 100 100 100 

No. Trunks Common Battery 5 drop 15 3 15 10 10 10 10 10 10 
Manual or Dial, with lamp signal  
signals, terminating on 
subscriber's line circuits 
at distant central officeb 

Trunks of other types Two-away  ay Two-way Two-way - Two-way 
available ringdownc 

Two-way 
ringdownd ringdownd ringdownd 

, Two-way Two-way Two-way 
automatic" automaticd automatiod automaticd 

ringdownd
.:8 d 

automatic 

No. Cord Circuits with 5 One- 156 108 le 15f 15f 15e 15f 15f 15°  
thru bat- 

16eTwo. 
lamp supervisory signals magnetic thru bat- repeating repeating thru bat- drop magnetic repeating subscriber's thru bat- 
in both front and back tery feed tery feed 

on trunk 

repeating 
tery feed coil bat- coil bat. tery feed signal non- coil bat- signal,non- coil bat- bridged 

cords, except as noted 
signal
ilatt'y on trunk on trunk tery feed tery feed on trunk ring thru tery feed 

magneto 
ring thru, tery feed impedance 

feed on coml. corm. (Universal) (Universal) corn. conn. (Universal) magneto (Universal) series 
trk.conn. condenser 

Style Operators Set Desk stand Head and Head and Bead and Head and Head and Head rec. Head rec. Head and Head rec. Head and 
chest set

Head 
or hand chest set chest set chest set chest set bracket

i 
bracket chest set bracket chest set bracket 

set trans. trans. 

Main Battery Voltage 24 24 24 24 24 24 24 - 24 24 24 
(11 Cells) 

Master Ringing Key for Yes Yes Yes - 
Party Lines 

Dial Arrangement In operator's In operator% In operator's In operator's Dial In operator's In operator's Not used Dial cord Not used Dial cord Inoperator's 
Circuit Circuit Circuit Circuit Cord Circuit Circuit Circuit 

Weight of Switchboard 135 500 500 500 487 550 500 550 550 315 525 500 
Position Pounds 

d aCan use magneto lines us two-way ringdown tranks. Not furnished except if ordered as additional equipment. fli byor  a trunk between two common battery switchboards such as those listed hero, a common !Ringing on both front and back cords. 0)  
battery local line cam be used at one end and a common battery trunk terrdnation at 'Ringing on both front and back cords; locked in rering on magneto lines and two-way 4 
the other, if the trunk loop resistance permits. ringdown trunks. c

Wired for one two-way, ringdown trunk which if used necessitates circuit changes in 
switchboard. IP 



FIGURE 414. No. 506B Switchboard 
(Western Electric Co.) 

0 

SWITCHBOARD - 

POWER PROTECTOR 

1 
 EQUIPMENT FRAME 

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

(Western Electric Co.) 



FIGURE 418. G1 Switchboard 
(Western Electric Co.) 

FIGURE 417. No. 551B Switchboard 
(Modified) 

(Western Electric Co.) 

FIGURE 419. No. 45JR Switchboard 
(Kellogg Switchboard & Supply Co.) 



FIGURE 420. K100 Switchboard FIGURE 421. No. 150E Switchboard 
(Kellogg Switchboard & Supply Co.) (Kellogg Switchboard & Supply Co.) 
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FIGURE 422. Magneto Switchboard FIGURE 423. No. 106 Switchboard 
(Stromberg Carlson Co.) (Stromberg Carlson Co.) 



Par. 419 

419. FIXED PLANT SINGLE POSIT ION TELE-
PHONE SWITCHBOARDS - DESCRIPTION. 

a. Switchboard 506B. This is 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 receiver 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 screw 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  

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 on 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-66070A). This 

is the 551B (PBX) 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. Half 
have line relays. Magneto lines termi-
nate on a circuit such that the line dro; 
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. 
Dial 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 ye rmissible if local telephone line 
talking battery comes from the distant 
office 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. Supervision 
on connections oetween 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 switchboard is 
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 
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two switchboards side by side; and has 5 
interposition automatic trunks. 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 
TM 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 
jacks. 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 corn 
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 
such 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 i or vice versa. All lines have lamp sig-
nals. Magneto lines can be used for  

two-way ringdown trunk terminations. A 
nand 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 bcth 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. 
E. Switchboard K100. This is a two 

panel single position common battery 
PBX type switchboard. Its cord circuits 
are bridged 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 telephone 
line when the latter is connected to a 
central office trunk. This permits thru 
supervision 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 trun‹s 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 raring 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 emergency 
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. In general design 
and operating features it is the same as 
switchboard Gl described in paragraph e, 
except that it has a steel framework. 
1. Switchboard - Stromberg-Carlson  

Magneto. This is 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 magnetic 
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 hang 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 is a two-panel single 
position common battery switchboard 
suitable as a small central office. In 
general aesign and operating features it 
is the same as switchboara Gl described 
in paragraph e. 
1. Switchboard 106. This is a two-

panel single position common battery 
PBX type switchboard. It is not designed  

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 aial 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-
pliea over the trunk from tne distant of-
fice. This limits tne 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 OBNS 

To Magneto 
Telephone EE-8-( ) 
(In L.B. position) 

To Common Battery 
Telephone TP-6 

Max. Cond. Loop Max. Cond. Loopb 
No With Min. Without With Min. 

Nomenclature Repeat Repeat Ins. Line Line Ins. 
Manufacturer No. Coils Coilsa Resis. Relay Relay Resis. 

W.E.Co. 506B 500 20000 
Cordless 200000  
PBX 

W.E.Co. 550SC 155 20000 
PBX 175000  

(Modified) 

W.E.Co. 551B 3000 2000 1000 300 385 7500 
(X-66070) (man.) 

30000 
(dial) 
175000  

W.E.Co. 551B 155 20000 
PBX 17500° 

(Modified) 

W.E.Co. G1 3000 2000 1000 1400 5000 

Kellogg 45JR 1500 10000 500 10000 

Kellogg K100 50 475 10000 
PBX 

Kellogg 150E 

Kellogg Universal 750 10000 

Stromberg- Magneto 
Carlson 

Stromberg- Universal 1200 
Carlson 

Stromberg- 106 125 
Carlson PBX 

Trunks to 
Common Battery 

Office  
Max. Min. 
Cond. Ins. 
Loop Resis.  

d 20000 

d 20000 

Limit of Limit of 
distant distant 
office office 

d 20000 

70 less Limit of 
than distant 
limit of office 
distant 
office 

Limit of Limit of 
distant distant 
office office 

d 10000 

750 10000 

Limit of Limit of 
distant distant 
office office 

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

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

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

dThe maximum trunk conductor loop resistance to most American types 
of central offices may be considered approximately equal to the 
maximum 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. 
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421. FIXED PLANT, SINGLE POSITION TELEPHONE SWITCHBOARDS - TRANSMISSION LOSSES IN 
DB AT 1000 CYCLES  

Manufacturer 

Average Losses Caused by Equipment in a Added Losses 
Switchboard Connection Due to 

Mag.Line Mag. Line Mag. Line CB Line GB Line Operator Bridge  
to to to to to Tie Talk- Monitor. 

Type No. Mag.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 PBX 0.8 0.8 1.1 0.8 1.1 1.2 1.5 

(X-66070) 
Western Elec. 551B PBX 0.8 0.8 0.5 0.8 0.5 1.0 1.5 

(Modified) 
Western Elec. G1 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. 

Nomencla ture Stock for Export for Export Packed 
Manufacturer Type No. Numbera lbs° lbs° for Export Ship Tone 

Western Elec. 506B PBX 4C19325 
Western Elec. 550SC PBX 4C19080-4 700 3100 117 2.9 

(Modified) 
Western Elec. 551B PBX 825 1525 89 2.2 

(1-66070) 
Western Elec. 551B PBX 4019200 700 3100 117 2.9 

(Modified) 
Western Elec. G1 4012100-7 700 3100 117 2.9 
Kellogg 45JR 4020100 700 3100 117 2.9 
Kellogg X100 PBX 4018100-1 700 3100 117 2.9 
Kellogg 150E 4023100 700 3100 117 2.9 
Kellogg Universal 4C20100-1 700 3100 117 2.9 
Stromberg- Magneto 
Carlson 

Stromberg- Universal 4018100-5 
Carison 

Stromberg- 106 PBX 4018100-2 
Carlson 

aStock 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. 

°Weights and cubic contents of switchboards and associated 
equipment are estimated. 

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

North Kellogg Kellogg Kellogg Kellogg 
Electric Switchboard Automatic Western Western Stromberg- Switchboard Switchboard Automatic Stromberg- Switchboard Western 
Manufact- and Supply Electric Electric Electric Carlson and Supply and Supply Electric Carlson and Supply Electric 
uring Co. CO. Co. Co.,Inc, 21,LDE, Co. Co. Co. Co. Co. Co. Co.,Inc. 

Switchboard Code No. 1000 No. 6-800 No. 119 No. 12 No. 605A No. 15 No. 1600 No. 12-1600 No. 119 No. 18 No. 2800 No. 11 

Shown in Figure Number 425 427 429 431 432 433 434 436 

Floor Plan, Figure Number 424 426 428 430 426 435 437 

TYPE, Dial Manual Dial Manual Manual Manual Manual Manual Dial Manual Manual Manual 

Suitable for Use as 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 end 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 

Capacity 
Common Battery Local 400 800 1400 1400 1520 1600 1600 1600 2000 2800 2300 3000 
Lines 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 avaiil cutoff re-. Line and cutoff plus one cutoff re- cutoff 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 withodtto meg- limited limited 
addition neto 

Magneto Looal Lines 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 

Trunkeb Dial eq. 40 common 20 two-way As req'd. As req'd. 80 common 40 common 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 two-way two-way manual or ringdown ringdown ringdown 60 addi- ringdown ringdown ringdown 
automatic. ringdown ringdown dial to (maximum) and and tional (maximum) 10 infor- Space for 
Each att. 30 operator with lamp central 10 infor- 10 infor- out dial motion 360 above 
pos. 10 in- from selec- signals. office motion motion to regular 10 inter- type trunks 
formation tor levels Busy lamps and auto- (maximum) (maximum) connector position (maximum) 
20 mag. lines 60 out dial can be matic or 20 out 
20 man. lines to regular provided two-way dial to 

connectors on toll ringdown PBX 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 

Panels per Position 2 2 3 2 2 2 2 2 3 3 3 3 

Panels per Multiple 4 4 regular 3 4 4 4 4 regular 4 regular 3 7 7 6 
Appearance, Lines and 3 optional

c 
3 optional" 3 optional" 

trunks 

Positions per Section 1 1 1 1 1 1 1 1 1 1 1 1 ,-, 
0 
,S 

Type of Multiple Non-malt. Bridged Bridged Series Series Bridged Bridged Bridged Bridged Bridged Bridged Bridged 
cutoff cutoff 4,  

NI 
ca Table continued on next page 



No No Yee 

1 4 

15 15 15 

Subscriber's 
Bridged 
impedance, 
series con-
denser 

Universal 
Bridged 
impedance 
series 
condenser 

PBX Type, 
Bridged 
impedance, 
series 
condenser 

Subscriber's 
➢ridged 
impedance, 
series con-
denser 

Subscriber% 
Bridged 
impedance, 
series con-
denser 

Dial Cord 

In head 
section 
onlyf 

Front 

Dial Cord 

None 

Front 

Dial in 
operator's 
circuit 

None 

Both 

Dial Cord 

In 
Position 1 
onlyf 

Both 

Dial Cord 

In head 
section 
only 

Front 

FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS - EQUIPMENT DATA.(Continued) 

Switchboard Code 

Cable Turning Section 

Head and Foot Sections 
(End Sections) 

No. Lampe per Line (max.) 
Sockets associated with 
Line Multiple Jackse 

No. of Cord Circuits 
per pos. 

Type of Cord Circuits 

North 
Electric 
Manufact- 
uring Co.  

No. 1000 

No 

No 

15 

Bridged 
impedance, 
series con-
denser 

Kellogg 
Switchboard Automatic 
and Supply Electric 

Co. Co. 

No. 119 

No  

Western 
Electric 
Co. Inc. 

No. 12 No. 605A 

No Yea 

Dial Cord Dial in 
operator's 
circuit 

In each In each 
position position 

Both Both 

In each No 
position 

48 48 
(23 cells) (23 cells) 

Floor 

Manufacturer 
Kellogg 

Stromberg- Switchboard 
Carlson and Supply 
Co. Co. 

Subscriber's Subscriber's 
Bridged Bridged 
impedance, impedance, 
series con- series con- 
denser denser 

Dial Cord 

In 
Position 1 
only 

Both  

Kellogg 
Switchboard Automatic 
and Supply Electric 

Co. Co. 

Subscriber's 
Bridged 
impedange, 
series con-
denser 

Kellogg 
Stromberg- Switchboard 
Carlson and Supply 

Co. Co.  

No. 19 No. 2800 

Yes Yes 

Yes Yes 

5 5 

15 17 

Subscriber% 
Bridged 
impedance, 
series con-
denser 

Non locked-
in 

Western 
Electric 

2.922.111i 

No. 11 

Yes 

No 

17 

Subscriber's 
Bridged 
impedance, 
series 
condenser 

Non locked-
in 

Dial in 
operator's 
circuit 

None 

Front 

No 

No. 6-800 

Yes 

No 

5 

15 

Subscriber's 
Bridged 
impedance, 
series con-
denser 

Cord Circuit Locked-in Non locked-in Locked-in 
raring signals when 

connected to magneto 
lines or two-way 
ringdown trunks 

Dial Arrangement Dial in Dial Cord Dial in 
operator's operator's 
circuit circuit 

Emergency Hand None None None 
Generator 

Ringing on Both Both Front Both 
Cords or Front 
Cords only 

Generator Reversing Key No No No 
for Party Lines 

Main Battery Voltage 48 24 46-52 
(24 cells) (11 cells) (23 cells 

plus 3 
end cells) 

Type Distrib. Frame Floor Floor Floor 
and Relay Racks 

Western 
Electric 
Co. Inc. 

No. 15 No. 1600 No. 12-1600 No. 119 

Yes Yes Yes No 

No Yes No No 

5 5 5 

15 15 15 15 

Non Non locked- Non locked- Non locked- Non locked- Locked-in Non locked- 
locked-in in in in in in 
on third 
lamp 

No No No No No No 

22-30 24 24 46-52 20-28 24 24 
(12 cells) (11 cells) (11 cells) (23 cells (11 cells) (11 cells) (11 cells) 

plus 3 end 
cells) 

Floor or Floor Floor Floor Floor Floor Floor Floor 
enclosed 

aTWo-way ringdown trunks can be used for magneto line terminations. 
bThe common battery trunks are for termination on subscriber's 
lines at the distant manual or dial common battery office and are 
ringdown incoming and automatic outgoing. All trunks have lamp 
signals for incoming calls. 

°Reduces capacity to 600 lines.  

dReduces capacity to 1200 lines. 

eon lines with line relays these control the line lamps. The other 
lines have the lamps in series with the lines. Lamps can be placed 
or removed at the appearances to adjust loads on positions. 

fHas reversing key to permit ringing bells on lines with ground con-
dition on ring side of line. 
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FIGURE 424. No. 1000 Switchboard - Floor Plan 
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FIGERE 427. No. 12 Switchboard 
(Western Electric Co.) 

FIGURE 428. No. 12 Switchboard -
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(Kellogg Switchboard Es. Supply Co.) (Stromberg-Carlson Co.) 
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Par. 424 

424. FIXED PLANT MULTIPLE TELEPHONE  
SWITCHBOARDS - DESCRIPTION. 

a. Switchboard No. 1000. (North 
Electric Manufacturing Co.) This is an 
all relay dial switchboard with the 
equipment mounted on 7 ft. frames. An 
attendant's position is provided for each 
200 lines installed. A wire chief's test 
cabinet is also provided. The equipment 
of the switchboard consists of a basic 
unit of 200 lines to which one or two 100 
line adaitions 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.1 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 dyne-
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. 12. (Western 

Electric Co., Inc:T This 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 he 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  

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 
cones from the distant common battery 
central office to the local line when 
connected to central office trunks. This 
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 tc another is 
not possible with these FBX type cord 
circuits. Therefore, "Life 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 end 
section for connection to the last jack 
appearance of the lines. Only one jack 
panel is 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-

Canson Co.) This is a 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 
Switc17-673rd 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 raring feature. 
h. Switchboard 12-1600. (Kellogg 

SwrteriEFard and Supply Co.) The de-
scription of the No. 1600 switchboard in 
the preceding paragraph also covers this 
switchboard. 
i. Switchboara 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 
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Par. 424 

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. 
1. Switchboard No. 18. ($tromberg-

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  

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. 
1. 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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Par. 425-426 

PLANT MULTIPLE TELEPHONE SWITCHBOARDS - WORKING LIMITS IN OHMS. 425. FIXED 

Nomenclature 

To Magneto Telephone EE-8-( ) 
(in L.B. position) To Common Battery 

Telephone TP-6 
Trunks to Common 
Battery Office Max. Cond. Loon 

Min. 
Ins.Res. 

No Repeat Repeat 
Coils Coilsa  

Max. Min. 
Cond.Loop Ins.Res. Cond.Loop 

Min. 
Ins.Res. Manufacturer Type No. 

North Elec. 
Kellogg 
Auto. Elec. 

Western Elec. 
Western Elec. 
Stromberg- 
Carlson 

Kellogg 
Kellogg 
Stromberg- 
Carlson 
Kellogg 
Western Elec. 

1000(Dial) 
6-800 
119 (Dial) 

12 
605A (PBX) 
15 

1600 
12-1600 
18 

2800 
11 

2,500 

3,000 2,000 

1,000 

1,000 10,000 

1,050 
750 

1,000 

500b  
d 
750 

750 
750 
750 

750 
835 

5,000 
10,000 
15,000 

20,000 

10,000 
10,000 

10,000 
10,000 

1,050 
750 

1,000 Dial 
2,000 Man.489 CO 
1,500 Man.24V CO 

5000  

900 on 36V CO 
325 on 20V CO 

750 
750 

900 on 36V CO 
325 on 20V CO 

750 
8000  

5,000 
10,000 
15,000 

10,000 
10,000 

10,000 

a
One 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. 
cThis figure is the minimum and may be exceeded 
depending on type of trunk. 

d Local 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 without line relays, two 2C lamps 400 ohms 

" " three 2C " 215 ohms 
" " four 2C " 125 ohms  

Local telephone lines which are to be connected 
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 resist-
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 of-
fice, less 250 ohms. 

426. FIXED PLANT MULTIPLE TELIWIIONE SWITCHBOARDS - TRANSMISsiONIASSES 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) 2.9a  1.6a  
a 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 .4 .7 2.5 

5With repeat coils in magneto lines, (one coil provided at 
each end of loop for simplex telegraph or phantom circuit 
use). 

bWithout monitoring coil. 
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Par. 427-428 

427. FIAED PLANT MULTIPLE TJ!LEPHONE SWITCHBOARDS AND ASSOCIATED EQUIPMENT -
LOGISTICAL DATA. 

Packed for Export  
No. of Total Weight 

Packages lbs. Total Cu. Ft. Ship Tonsa  

22141 for 100L 1235 for 100L 30.9 
add add 

5651 for 100L 324 for 100L 8.1 

7500 for 3Pos.d 480 for 3 Pos.d 12.0 

143 39200 for 600L 2346 for 600L 58.6 
add add 

35 11956 for 400L 718 for 400L 17.9 

7500 for 3 Pos.d 480 for 3 Pos.d 12.0 

8700 for 4 Pos. 550 for 4 Pos. 13.7 

7500 for 3 Pos. 480 for 3 Pos. 12.0 

Nomenclature  
Manufacturer Type No.  

North Elec. 1000 (Dial) 

Kellogg 6-800 

Auto.Elec. 119b(Dial) 

Western Elec. 12 

Western Elec. 605A (PBX) 

Stromberg 15 
Carlson 

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

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

Auto.Elec. 1190 180 60000 for 1200L 4000 for 1200L 
add add 

35 11956 for 400L 718 for 400L 

Stromberg 18 7500 for 3 Pos. 480 for 3 Pos.d 
Carlson 

Kellogg 2800 7500 for 3 Pos.d 480 for 3 Pos.d 

Western Elec. 11 7800 for 5 Pos. 430 for 5 Pos. 

aA 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. Add 1200 lbs 
and 70 cu. ft. for each added position and associated 
equipment. 

12.0 

12.0 

100.0 

17.9 

17.0 

12.0 

11.0 

Section IV 
Test Cabinets and Testboards 

428. GENERAL. 
a. TTSTEgbinets 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, end thereby clear  

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 ring-
ing test when a trouble is reported, to 
sectionalize 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 4304  
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429. TEST CABINETS AND TESTBOARDS - DESCRIPTION. 

Shown 
Nomenclature in 

Name Type No. Fig. Testing Features  

Cabinet BE -70 -( ) 438 100,000-ohm voltmeter 
measures up to 40V. 
d-c, 3000 ohms to 
3 megohms. With VM 
SHUNT key operated, 
7 to 5,800 ohms. 

To talk to all switch-
buards and to all 
telephones. 

To signal all switch-
boards and all 
telephones. 

Talking and Signaling 
Features 

Carrying 
Weight 
Poundsa Sizeb 

32 12" x 9" TM 11-345 
x 18" 

TM or 
Instruction 

Book 

Mobile Test X-63699A 439 0-150 volts d-c, 
Unit° 0-150 milliamperes 

d-c, 
50-60,000 ohms with 
1000-ohm meter, 

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

0-10 megohms with 
Wheatstone bridge 

To talk to all switch-
boards and to all 
telephones. 

No signaling features 
provided. 

210 44-1/4"x 
21-1/16" x 
23-7/16" 

TM 11-2033 
or W.E.Co. 
X-66251 

Remarks 

Fixed plant wire chief's voltmeter 
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. Part of Test Equipment 
IE-10. 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 
cycle, single phase power re-
quired). Arranged to operate on 
dry cells (d-c measurements only) 
on emergency basis only. Suit-
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 equipment unpacked. 

b
Size shown is for equipment in operating condition. 

°Not available until latter part of 1944. 

Table continued on next page. 



TEST CABINETS AND TESTBOARDS - DESCRIPTION  (Continued) 
Shown Carrying TM or 

Nomenclature in Talking and Signaling Weight Instruction 
Name Type No. Fig. Testing Features Features Poundsa Sizeb Book  Remarks 

  

Teat and X-66034A 
Control or 
Boardc X-66034B 

(X-66034B 
is simi-
lar to 
BD-101-T2) 

440 0-150 volts d-c, 
0-150 milliamperes 

d-c, 
50-60,000 ohms with 
1000-ohm meter, 

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

0-1 megohm with Wheat- 
stone bridge, 

Capacity for 
180, 3 jack telephone 

line circuits, 
60, 2 jack telegraph 
line circuits, 

10, local trunks, 
30, miscellaneous 

jacks. 

To talk to all switch- 525 
boards and to local without 
battery telephones. simplex 

To signal magneto coils, 
switchboards and all 700 with 
telephones. coils 

To signal common bat- 
tery switchboards 
will require a trunk 
having a holding 
coil 

67-3/4" x 
28-1/2" x 
28" when 
set up for 
operation 

TM 11-2030 
or W.E.Co. 
X-66259 

Floor mounted testboard for fixed 
locations. Includes plug-ended 
telephone set, volt-milliammeter, 
and Wheatstone bridge (Test Set 
1-49) with self contained dry cell 
battery supply. Suitable for 
maintaining open wire, field wire 
and short cable circuits in large 
offices. /-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. 

aWeight shown is that of equipment unpacked. 

b 
Size shown is for equipment in operating condition. 

°Not available until latter part of 1944. 
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119 68 4.9 3.1 
Not portable 

340 210 
Not portable 
but equipped 
with wheels 

18.8 13.3 

725 for 
X-66034A 

525 for X-66034A 
700 for X-66034B 

31.6 23.5 

450. TEST CABINETS, AND TESTBOARDS STOCK NUMBERS AND LOGISTICAL DATA. 

Nomenclature Additional equipment required Weight - pounds Displacement - Cu.Ft.  
Packed for Packed for 

Name Type No. Stock No. Equipment Code export In carrying case export In carrying case 

Cabinet BE-70-( ) 3F2405 20 Batteries BA-17 with 
suitable box (Connect to 
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 
Unit Electric Co. 10 Batteries BA-34, or 

X-63699A 6 Batteries BA-34 
6 Batteries BA-27 

Test and Western 5 Batteries BA-23 
Control Board Electric Co. 6 Batteries BA-34 

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) 



Par. 43.  

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-   

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 equij 
meat is designed for use in telephone 
buildings which have commercial telephon( 
central offices or fixed plant Army 
switchboards. Stock numbers, weights an( 
volumes of these equipments are given in 
paragraph 433. 



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

Remarks 

For observing on originating long dis-
tance calls. Long distance toll line 
maybe connected either 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 unless cleared by the ob-
server. Splitting does not interrupt 
the circuit for direct current. A re-
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, connecting 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. 

Item 

(A) 

Shown 
in 

Nomenclature  
Weight Power Instruction 

Use (Lbs.) Size Requirements Book  

At Telephone 78 17-1/40 115 Volts W.E.CO. 
Central Office x 15-3/8" a-c, 50-60 X-66208 
for monitoring, x 14-3/8" cycles, 60 
talking, split- watts 
ting and record- 
ing (external 
recorder) - on 
single toll 
line 

Toll Line Ob- 441 
serving Cabinet 
ADW-BM-100 

Power from 
power pack 
in toll 
line ob-
serving 
cabinet, 
Item (A) 

115 Volts 
a-c, 50-60 
cycles and 
d-c po-
tentials 
from cen-
tral of-
fice bat-
tery, a-c 
60 watts, 
d-o 0.2 
watts 

W.E.Co. For connecting long distance lines to 
X-66208 observing cabinets, Item (A). Contains 

talking and signaling facilities between 
the attendant and either toll switch-
board operators or observers. Instruc-
tion books, connecting cords, spare 
parts (sufficient for one year) are boxed 
with the oabinet for export shipment. 
The cabinet is made of wood and is suit-
able for use in tropical areas. 

W.E.Co. For monitoring or recording, with the aid 
X-66209 of Item (E), on any one of 30 local com-

mon battery or magneto subscriber lines 
or trunks. A General Electric Co., Type 
N, 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. 

(B) Toll Line 
Patching 
Cabinet 
ADW-BM-100 

442 At Telephone 
Central Office 
for connecting 
toll observing 
cabinets to toll 
lines - 10 toll 
lines capacity 

38 18-1/8" 
x 11-1/4" 
x 12" 

(C) Wultiline 
Observing 
Cabinet 
ADW-BM-100 

443 At Telephone 
Central Office 
for monitoring 
and recording 
(external re-
corder) - 30 
local line or 
trunk capacity 

50 19-1/2" 
x 11-3/4" 
x 10-1/4" 



(D) Five-line Ob-
serving Cabinet 
ADW-BM-100 

(E) Amertype 
Recordgraph 
Company's 
"Commando" 
Model A 
Recordgraph 

Use 

444 On Government 
premises at 
embarkation 
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 

445 At Telephone 
Central Office 
and government 
premises in 
conjunction 
with monitoring 
and observing 
cabinets. 
Items (A), (C) 
and (D) 

Shown 
in 

Item Nomenclature Fig.  
Weight Power Instruction 
(Lbs.) Size Requirements Book 

50 17-1/4" 20-26 Volt W.E.Co. 
x 15-3/8" battery, X-66329 
x 14-3/8" 8 watts 

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

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

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

Remarks 

For observing on a maximum of five com-
mon battery type of lines or trunks. 
Lamp signal indicates established call. 
Arrangements are included for connecting 
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 cycles, requires 60 watts and 
may be used to supply battery for three 
five-line 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 shipment. 
Suitable for use in tropical areas. 
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FIGURE 441. Toll Line Observing Cabinet ADW-BM-100 FIGURE 442. Toll Line Patching 
Cabinet ADW-BM-100 



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) 



Par. 433 

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

Approximate 
Approximate -Weight (Lbs. ) ➢isplacement (Cubic Feet)  

Stock 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 401806-2 345 18.2 
Cabinet ADW-BM-100 

(D) Five-line Observing 4C1806 -8 a 
Cabinet ADW -BM-100 

(E) Amertype Recordgraph 60263 115 46 7.1 1.38 
Company's "Commando" 
Model A Recordgraph 

aFor use in continental United States; 
not moistureproof. 
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par. 501-503 

CHAPTER 5 
PORTABLE AWS INFORMATION CENTERS 

501. 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 - our 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  

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 tne plotting board. 
d. 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. 

503. AWS INFORMATION CENTERS - DESCRIPTION. 

Shown Operating 
Nomenclature in Floor 

Type Fig. Area 
Name No. Nos. Required 

T.M. or 
Instr'n 

Power Book Remarks 

Informs- SC3-5 
ti on 
Center 
System 

501 Operation Commercial 105-125V, 
502 Center with 60 cycles a-c, or 

3 Inter- from 2 engine-alter-
cept Boards.nators (5 KVA) pro-
40' x 25' vided, one for tele- 

phone facilities and 
Above ar- for lighting, a sec-
rangement and for emergency 
with Filt. power. If Filter 
Center. centers and Inter- 
69' x 25' cept Boards are re- 

mote from Operations 
Filt.Center Center, commercial or 
with 1 or 2 other power sources 
Intcpt. Bds. must be used. Recti-
20' x 25' Piers for 24V and 

120V d-c supplies op-
Individual erate on 50 or 60 
Intcpt.Bd. cycles. Static ring-
10' 110' ing generator operates 

on 55 to 65 cycles. 

W.E.Co. Includes: 1 Oper. center, 2 Filt. 
X-61652 centers, 6 Intercept Boards and 6 

radio terminals. One Filter center 
may be located with or one or 
both may be located remotely from 
the Oper. center. Of the 6 
Intercept Boards a maximum of 4 may 
be located at the Oper. center, 3 
at outlying Filt. center and 3 re-
motely. 

Telephone equipment for intercom-
municating and connection to land 
lines and radio sets. Signaling 
on land lines is magneto. Position 
units designed with predetermined 
line capacity which can not be 
readily changed. 

.04,-c power control frame provides 
power switching, circuit breaker 
protection, 'and synchronizing 
equipment for operating both engine-
alternators in parallel. 

One section of Special 
551 PBX (80 CB lines; 10 CB trunks; 
and 20 magneto lines) provided for 
use as en administration switch-
board. 

Table continued on next page. 
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Par. 503 

AWS INFORMATION CENTERS - 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 
Filter 
Center 

Same as 
SCS-5 ex-
cept only 
one eng.-
alt. is 
provided 

Operations Cen-
ter with 3 
Intcpt. Bds. 
40' x 25' 

Individual 
Intcpt.Bd. 
10' x 10'  

W.E.Co. Components are same as those used with 
X61684 SGS-5 equipment except switchboard. 

Equipment included for one Oper. cen-
ter, 3 Intcpt. Bds. and 3 radio terms. 
All of the 3 Intcpt. Bds. may be asso-
ciated directly with or one may be lo-
cated remotely from the Oper. center. 

Commercial 
105-125V 
50-60 cy-
cles a-c 
or from 2 
eng.-alt. 
(3 KVA) 
provided. 

TM 11-438 
TM 11-932 
(eng.-alt.) 

Telephone equip. works with the same 
types of external circuits as SCS-5 
equip. The AC pwr. control frame same 
as SCS-5. 

One section of W.E.Co. Special cordless 
506E PBX (3 magneto and 2 common bat-
tery trks., 12 lines) provided as ad-
ministration switchboard. 

Arranged for universal operation as a 
wing filter center, wing operations 
center, fighter-control area opera-
tions center or a combined filter-
fighter control area operations center. 
Equipment includes telephone facil-
ities, furniture, plotting and lighting 
equipment, power cabinet, storage bat-
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 1-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 BO-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. 

Opera-  Ag/TTQ-1 503 Wing Filter 
tions 504 Roomer  
Center 505 Wing Operations 

Room 

Fighter Control 
Area operations 
Roomb 

Combined Filter-
Fighter Control 
Area Operations 
Roomb 

Each require 
25' x 30' 
Ceiling 
Height 9' 

Mobile 
Tactical 
Control 
Center 

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

aGround observer board may be placed in separate 
9'x 9' room and remainder will require room 21'x25'. 

bAir Ground monitor board may be placed in separate 
9' x9* room and remainder will require room 25' x 25' . 
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Shown Operating 
in Floor 

Type Fig. Area 
No.  Nos. Required Power 

T.M. or 
Instr'n 
Book Name 

Nomenclature 

Remarks 

PLATFORM POSITIONS 

INTERCEPT 
BOARDS 

FILTER 
BOARDS 

Par. 503 

Mobile arrangement of central controlling 
point for Control Net System SCS-3. Con-
trol Set mounted in Trailer K-55 is divided 
into control room containing intercept 
plotting board with associated control 
positions and status board and operator's 
cabin containing radio operator's control 
equipment, D/F plotting board and 3, 
BD-72 Swbds. All lines are connected to 
switchboards so that any line may be con-
nected to any other line or circuit. 

Includes following radio control units: 
3 - RM-25-A 
2 - RM-26-A 
1 - RM-28-A 
1 - RC-113-A 

and 20 Telephone Repeaters EE-99-( ). 

Power unit PE-99-A is mounted in a one-
ton cargo trailer. 

Control SCR-572-A 506 
Set 

K-55 
trailer-
Over-all 
dimensions 
21-1/6' 
long 
10' high 
8' wide 

Cargo 
trailer -
Over-all 
dimensions 
12' long 
6' high 
6' wide 

Power for AN-08-40 
battery SCR-572-2 
charger, 
station 
heaters and 
station 
lighting 
equipment 
from Power 
Unit PE-99A 
(included) 
or from 115V 
a-c 50-60 
cycles com- 
mercial pwr. 
line capable 
of supplying 
at least 5.5 
KVA 

FIGURE 501. Information Center System SCS-5 
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* MSAW 

.14 

OPERATIONS 
CENTER 
POWER 
FRAME 

L RELAY 
FRAME 

FILTER 
CENTER 
POWER 
FRAME 

Par. 503 

FIGURE 502. Information Center System SCS-5-( ). 
(Typical Frames) 

FIGURE 503. Operations Center AN/TTQ-1 
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PACKING CASES 

PLATFORM 
POSITIONS 

SEATING 
BENCH 

POWER AND 
RELAY CABINETS 

POWER UNITS 

Par. 503 

FIGURE 504. Operations Center AN/TTQ-1 
Equipment Packed in Truck 

FIGURE 505. Operations Center AN/TTQ-L 
Equipment Mounted in Truck as Mobile 

Tactical Control Center 

PATCHING UNIT STATUS BOARD PLOTTING TABLE 

CONTROL 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 Ship 
Number  Number Required System Export Net Export Net Export Net Tons 

Information None Necessary 91 
Center Sys- lighting 
ten SCS-5 equipment, 

batteries, 
clocks and 
paint. 

1,330 28,330 1,530 

Portable 6Z6231 Necessary 41 1,420 1,330 16,163 12,758 1,044 702 26.1 
Filter lighting 
Center equipment, 
TC-15 clocks and 

paint. 

Operations 405990-1 None 24 810 650 7,660 6,500 382 260 9.6 
Center 
AN/TTQ-1 

Control 25572A None 2 12,100 20,000 16,900 4,000 100 
Set 
SCR-572-A 

40 Cu ft = 1 ship ton 
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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 areas. 
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. 
a. In the United States communication 

lines are designed to withstand three 
types of storm loading (see sleet storm 
map in TM 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 30°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 0°F. This is termed "heavy 
loading". 

b. European 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 retween 
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 

Material Type Type No. 
Stock 
Number 

Nominal 
Diam. 

Inches 

Breaking 
Load 

Pounds 

Net 
Weight Lengthb 
per per 
Mile Package 

Pounds Feet 

Cu. Ft. 
per 

Remarks Wire Mile Remarks 

080 C-S 2-153 1A153 .080 770 94 5,650 Have 40% of the conduc- 
104 C-S 1A809.104 0.104 1,170 159 6,650 

1.51 
1.8 tivity of copper wire 

128 C-S 1A808.5 0.128 1,650 240 4,400 3.3 

104 C-S 0.104 1,275 159 6,660 115 30% of conductivity of 
128 C-S 1A808.1 0.128 1,800 A40 4,400 3. copper wire 

080 CU .080 330 102 4,400 
104 CU 1-74 1A74 0.104 550 1/3 5,650 

1.31 
1.8 Hard Drawn 

128 CU 1A808 0.128 820 262 4,000 3.3 
165 CU 1A808.2 0.165 1,325 435 2,260 7.3 

109 G.S. 1-145 1A145 0.109 790 170 2,640 3.0 High Strength 

083 G.I. 1-76 1A76 .083 250 99 2,660 2.0 
109 G.I.c  1A812 0.109 425 170 2,640 3.0 
134 0a.0  116810.1 0.134 645 258 2,660 4.0 

148 0a.0  1-75 1A75 0.148 785 315 2,550 5.7 
165 0.1.0  105A 0.165 975 390 2,640 8.0 
203 0.1.0  0.203 1,475 590 1,740 

ttg 238 G.I. 0.238 2,028 810 1,270 

Wire 
Messeager 

26.503 1A603 3/16 2,400 410 2,500 17.0 2.22d, G.S., 7-.065 in. 
strands 

lire 
Messenger 

1115 12115 5/16 6,000 1,190 1,000 42.0 6M, G.S., 7-.109 in. 
strands 

lire 
Messenger 

1-90 1A010 3/8 11,500 1,425 1,000 42.0 101, G.S., 7-.120 in. 
strands 

lire 
Messenger 

1116 1A116 7/16 18,000 2,060 1,000 42.0 16M, G.S., 7-.144 in. 
strands 

a
C...S = Copper Steel, CU = Copper, G.I. = Galvanized Iron, G.S. = Galvanized Steel 

bBare 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 1-503 only) are furnished in coils. 
Lengths of 1000 feet (2500 feet for 1-503) and greater are furnished on wooden 
reels weighing 40, 50, 90 and 130 pounds, (requiring shipping apace 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. 

*Used primarily for construction purposes. 

dCommonly used designation for nominal breaking strength. 
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D.C.Res. 1000-Cycle 
Type Ohms per Impedance 

Name No. Loop Mile Ohms 

Approximate Attenuations - 
db Per Mile 

1 Kt)  8 Kc 11 Kc 20 Kc 30 Ka 

a. Bare Wiresb 

080 40% C-S 1-153 42.8 791-j481 Dry - 0.23 0.31 0.32 0.33 0.33 
Wet - 0.25 0.34 0.35 0.36 0.37 

104 40% C-S 23.5 686-3335 Dry - 0.16 0.20 0.20 0.21 0.21 
Wet - 0.18 0.22 0.23 0.24 0.24 

128 40% C-S 16.7 613-3227 Dry - 0.12 0.14 0.14 0.14 0.15 
Wet - 0.13 0.16 0.16 0.17 0.18 

104 30% C-S 33.8 740-3418 Dry - 0.21 0.28 0.28 0.29 0.29 
Wet - 0.22 0.30 0.31 0.32 0.33 

128 30% C-S 22.3 649..1301 Dry - 0.15 0.19 0.20 0.20 0.20 
Wet - 0.17 0.22 0.22 0.23 0.24 

080 CU 17.5 680.1255 Dry - 0.11 0.13 0.14 0.16 0.19 
Wet - 0.13 0.15 0.17 0.20 0.24 

104 CU 1..74 10.3 614-3145 Dry - .074 .089 .099 0.13 0.15 
Wet - .083 0.11 0.12 0.16 0.19 

128 CU 6.8 580-397 Dry - .052 .071 .080 0.11 0.13 
Wet - .061 .088 0.100 0.14 0.16 

165 CU 4.1 545-360 Dry - .034 .056 .064 .084 0.10 
Wet - .042 .072 .083 0.11 0.13 

109 G.S. W-145 75 1230-3630 Dry - 0.30 1.1 1.3 1.7 2.0 
Wet - 0.31 1.1 1.3 1.7 2.0 

083 Galv.lmn W-76 130 1380-3830 Dry - 0.36 1.2 1.4 2.1 2.5 

b. Twin Pairsc  

Wet 0.37 1.2 1.4 2.1 2.5 

1-110-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 

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 

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 

Nonrepeatered 
Talking Range 
Miles for 

Net Loss of  
6 db 18 db 30 db 

24 72 120 

33 100 165 

46 140 230 

27 82 136 

35 106 176 

46 140 230 

72 215 360 

100 300 500 

145 435 725 

19 57 95 

16 48 80 

13 39 65 

5 16 27 

43 130 215 

Par. 605 

605. TRANSMISqTON DATA ON OPEN WIRE LINES. 

aAttenuations 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 praotices are followed._ Pole spacing is assumed 200 feet 
except for 080 N.D. copper and twin pairs for which 150 feet is 
assumed. Pin spacing in all cases is assumed to be 8 inches. 

bC-S denotes copper-steel. Percentage is conductivity relative 
to copper. 

°Two wires of one pair used in parallel form one side of the 
circuit and two wires of another pair form the other side. 
The "O.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, etc. 



Par. 606 

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

Description 
Stock 
Number 

quantities for 100 Miles of Linea 

1-Pair 
Lineb 

2-Pair 
Line°  

4-Pair 
Line 

To Install 
1 Additional 
Pair on 

Existing Line 

Lumber, treated, 2" x 4" x 20' 5A2705 800 800 800 
Lumber, treated, 2" x 4" x 24' 5A2724 600 600 600 
Lumber, treated, 4" x 4" x 20' 5A2720 3,600 3,600 3,600 
Poles, treated, Class 7, 35' 5A3235-1 16 16 16 
Crossarm°  PF-92-A, 8-pin, 7'-4"' 5A1592 2,300 2,300 4,000 
Pin PF-59, locust, 8" 5A3059 7,400 14,800 29,600 7,400 
Insulator IN-15, Toll, glass, SGSP 3G515 7,400 14,800 29,600 7,400 
Insulator IN-128, Transposition, glass 3G1815-53 400 800 1,560 400 
Wire W-153, 080 C-S, 40% conductivity 1A153 20,000 lbs. 40,000 lbs. 80,000 lbs. 20,000 lbs. 

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. 581508-6 4,500 4,500 4,500 
Bolt, machine; 5/8" x 10", G.I. 5B1510-10 200 200 200 
Brace PF-4, crossarm 5132104 640 640 640 
Cable lengthac  (105') with connectors, 
made from Cable Assemblies CC-358 16 32 64 16 

Clamp PF-61, or Hubbard No. 7402, 
guy, 2-bolt 5B3061 640 640 640 
Connector, bridging, No. 3A 3Z1403 90 160 300 90 
Nail, common wire, 6-d 611406 50 lbs. 100 lbs. 200 lbs. 50 lbs. 
Nail, common wire, 12-d 611412 400 lbs. 400 lbs. 400 lbs. 
Nail, common wire, 20-d 6L1420 100 lbs. 100 lbs. 100 lbs. 
Protector, telephone line, 5-pair 5C2200 16 16 16 
Ring PF-74, bridle, C-type, 1-1/4" 
eye, G.S. 589320 100 180 300 100 
Screw, lag, 3/8" x 3-1/2", G.I. 5B10006 -3.5 640 640 640 
Sleeve, CU, for 080 C-S (C-080-C) 6115614.1 1,250 2,500 5,000 1,250 
Sleeve, G.S., for 109 guy wire, 
(S-109-Q) 6N5709.2 1,200 1,200 1,200 
Washer, square, G.I., 2-1/4" with 
11/16" hole 5B20209-11 10,000 10,000 10,000 
Wire W-110-B 18110BX 5,000 ft. 10,000 ft. 10,000 ft. 5,000 ft. 
Wire W-143 18143 400 ft. 600 ft. 800 ft. 200 ft. 
Wire W-145, 109 G.S. 1A145 1,500 lbs. 1,500 lbs. 1,500 lbs. 
Wire, messenger, 2.2M, Utilities 
grade, 3/16" 1A503 10,000 ft. 10,000 ft. 10,000 ft. 
Wire W-154, tie, 080 CU, annealed, 19" 1A154 250 lbs. 500 lbs. 1,000 lbs. 250 lbs. 

Estimates for 100-mile unit: 
Weight, short tons 215 231 288 16 
Shipping space, cubic feet 12,350 13,040 15,620 660 
Ship toned 309 326 390 16 
Construction time, based upon average 
terrain and weather conditions, 
man-days 1,130 1,250 1,460 390 

aThis list includes a limited amount of spare material and is to be used as a guide only; require-
ments for the particular situation must be determined. Commercial experience indicates that 
about 20% spare material is required. Construction of tactical open wire lines is covered in 
TM 11-368. 
b 
On one pair and two pair lines, crossarms are cut in half except at H-fixtures and X-frames. 

c
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. 

dShip ton assumed equal to 40 cu. ft. 
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Description 
Stock 
Number 

Pole, treated, Class 9, 201  
Pole, treated, Class 9, 22' 
Pole, treated, Class 9, 251  
Pole, treated, Class 9, 301  
Pole, treated, Class 7, 351  
Pole, treated, Class 6, 401  

5A3220-4 
5A3222-1 
5A3225-5 
5A3234 
5A3235-1 
5A3240-1 

Crossarm PF-92-A, 8-pin, 71-4" 5A1592 

Pin PF-59, locust, 8" 5A3059 
Insulator IN-15, Toll, glass, SGSP 3G515 
Insulator IN-128, Transposition, glass 3G1815-53 

Wire W-153, 080 C-S, 40% conductivity 1A153 

Anchor Rod AH-4, 5/8" x 61, G.I. 5B704 
Bolt, carriage, 3/8" x 4", G.I. 581106-4 
Bolt, machine, 5/8" x 8", G.I. 581510-8 
Bolt, machine, 5/8" x 10", G.I. 581510-10 
Bolt, machine, 5/8" x 12", G.I. 581510-12 
Brace PF-4, crossarm 582104 
Clamp PF-61, or Hubbard No. 7402, Guy, 2-bolt 5B3061 
Clamp FT-56, guy, 3-bolt 
Connector, bridging, No. 3A 

583450 
3Z1403 

Nail, common wire, 6-d 6L1406 
Thimbleye, bolt, angle, for 5/8" bolt 581635-1 
Ring PF-74, bridle, C-type, 1-1/4" eye, G.S. 589320 
Screw, lag, 3/8" x 3-1/2", G.I. 5B10006-3.5 
Sleeve, CU, for 080 C-S, (C-080-C) 6N5614.1 
Washer, square, G.I.,2-1/4" with 11/16" hole 5820209-11 
Wire W-110-B 181108% 
Wire W-115, messenger, 6M, 5/16" 1A115 
Wire, messenger, 2.2M, utilities grade, 3/16" 1A503 
Wire W-154, tie, 080 CU, annealed, 19" 1A154 

Estimates for 100-mile unit: 

1-Pair 
Line 

2,600 
1,000 
260 
120 
24 
24 

3,900 

7,400 
7,400 
400 

20,000 lbs. 

1,680 
4,000 
4,000 
1,400 

760 

1,060
)  

90 
50 lbs. 

1,880 
100 

4,000 
1,250 
12,000 
5,000 ft. 
40,000 ft. 
21,000 ft. 

250 lbs. 

Weight, short tons 504 
Shipping space, cubic feet 
Ship tonsc 641 
Construction time, based upon average terrain 
and weather conditions, man-days 

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

Quantities for 100 Miles of Linea  

2-pair 
Line 

4-pair 
Line 

8-Pair 
Line 

To Install 
a Complete 
Additional 
Crossarmb 
of 4 Pairs 

To Install 
1 Additional 

Pair on 
Existing Line 

2,600 2,600 - - 
1,000 1,000 3,600 - 
260 260 260 
120 120 120 
24 24 24 - 
24 24 24 - 

3,900 3,900 7,800 3,900 - 

14,800 29,000 58,000 29,000 7,400 
14,800 28,400 56,800 28,400 7,400 

800 1,560 3,120 1,560 400 

40,000 lbs. 80,000 lbs. 160,000 lbs. 80,000 lbs. 20,000 lbs. 
1,680 
4,000 
4,000 

1,680 
4,000 
4,000 4,000  

1,680 
8,000 
8,000 

4,000 
- 

1,400 1,400 2,800 1,400 

4,000 8,000 
760 

4,000 4,0007 
1,520 

4:002 
1,060 1,060 - 1,060 - 
160 
100 lbs. 

300 
200 lbs. 

600 
400 lbs. 

300 
- 

200 lbs. 

- 
90
5 lbs. 

1,680 1,680 1,680 - 
180 

4,000 
2,500 

300 
4,000 
5,000 1,250 

600 
8,000 
10,000 

4,000 
5,0000 

100 

12,000 12,000 24,000 12,000 - 
10,000 ft. 10,000 ft. 20,000 ft. 10,000 ft. 5,000 ft. 
40,000 ft. 40,000 ft. 40,000 ft. - 
21,000 ft. 21,000 ft. 21,000 ft. - 

500 lbs. 1,000 lbs. 250 lbs.  2,000 lbs. 1,000 lbs. 

520 
26,290 25,630 660 27,560

716 
35,060

16 
5,400 

657 689 135 16 

1,520 1,400 910 1,730 2,500 390 

aThis list includes a 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 that about 20% spare 
material is required. Construction of tactical open wire lines is covered in TM 11-368. 

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

aShip ton assumed equal to 40 cu. ft. 



608. MATERIALS FOR CONSTRUCTION OF TACTICAL OPEN WIRE LINES WITH ROUND POLES, 200-FOOT SPANS, MEDIUM STORM LOADING AREAS. 

Description 
Stock 
Number 

Quantities for 100-miles of Linea  

1-Pair 
Line 

2-Pair 
Line 

4-pair 
Line 

8-pair 
Line 

To Install 
a Complete 
Additional 

nits 

To Install 
1 Additional 

pair on 
Existing Line 

Pole, treated, Class 9, 20' 5A3220-4 2,000 2,000 2,000 - 
Pole, treated, Class 9, 22' 5A3222-1 800 800 800 2,800 
Pole, treated, Class 9, 25' 5A3225-5 200 200 200 200 
Pole, treated, Class 9, 30' 5A3234 100 100 100 100 
Pole, treated, Class 7, 35' 5A3235-1 24 24 24 24 - 
Pole, treated, Class 6, 40' 5A3240-1 24 24 24 24 - 
Crossarm PF-92-A, 8-pin, 7'-4" 5A1592 3,100 3,100 3,100 6,200 3,100 

Pin PF-59, locust, 8" 5A3059 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 301815-53 400 800 1,560 3,120 1,560 400 

Wire W-153, 080 C-S, 40% conductivity 1A153 20,000 lbs. 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. 581106-4 3,200 3,200 3,200 6,400 3,200 
Bolt, machine, 5/8" x 8", G.I. 581510-8 3,200 3,200 3,200 6,400 3,200 
Bolt, machine, 5/8" x 10", G.I. 581510-10 1,100 1,100 1,100 2,200 1,100 
Bolt, machine, 5/8" x 12", G.I. 581510-12 600 600 600 1,200 600 
Brace PF-4, crossarm 582104 3,200 3,200 3,200 6,400 3,200 
Clamp PF-61, or Hubbard No. 7402, Guy, 2-bolt 583061 840 840 840 840 
Clamp FT-56, guy, 3-bolt 583450 1,680 1,680 1,680 1,680 - 
Connector, bridging, No. 3A 3Z1403 90 160 300 600 300 90 
Nail, common wire, 6-d 6L1406 40 lbs. 80 lbs. 160 lbs. 320 lbs. 160 lbs. 40 lbs. 
Thimbleye, bolt, angle, for 5/8" bolt 581635-1 1,320 1,320 1,320 1,320 - 
Ring PF-74, bridle, C-type, 1-1/4" eye, G.S. 589320 100 180 300 600 300 100 
Screw, lag, 3/8" x 3-1/2", G.I. 5810006-3.5 3,200 3,200 3,200 6,400 3,200 
Sleeve, CU, for 080 C-S, (C-080-0) 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 5820209-11 9,500 9,500 9,500 19,000 9,500 
Wire W-110-B 181108X 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 ft. 32,000 ft. 32,000 ft. 32,000 ft. - 
Wire, messenger, 2.2W, 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 lbs. 400 lbs. 800 lbs. 1,600 lbs. 800 lbs. 200 lbs. 

Estimates 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 tonsc 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 

aThis list includes a 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 that about 20% spare 
material is required. Construction of tactical open wire lines is covered in TM 11-368. 

bIf a second crossarm is to be installed on an existing line, the poles must be or sufficient height 
to maintain clearances. 
cShip ton assumed equal to 40 cu. ft. 



Par. 609 

609. MATERIALS FOR CONSTRUCTION OF OPEN WIRE LINES FOR FIXED PLANT,  
150-FOOT SPANS, ALI; STORM LOADING AREAS. 

Description 
Stock 
Number 

Quantities 
for 

100-miles 
of Line 
4 Pairs Description 

Stock 
Number 

Quantities 
for 

100-Niles 
of Line 
4 Pairs 

Pole, treated, Class?, 30' 5A3230 -1 3,800 Bolt, carriage, 3/8" x4-1/2" 
Pole, treated, Class 7, 35' 5A3235 50 G.I. 531106-4.5 250 
Pole, treated, Class 6, 40' 5A3240-.1 40 Bolt, double arming, 
Crossarm PF-92-A, 8-pin, 
7'-4" 5A1592 4,000 

5/8" x 14", G.I. 
Bolt, double arming, 

531210-14 200 

5/8" x 16", G.I. 531210-16 400 
Pin PF -59 5A3059 32,250 Bolt, double arming, 
Insulator, glass, Whitall 5/8" x 18", G.I. 5131210-18 400 
Tatum No. 1 301815-1 29,000 Bolt, double arming, 

Insulator IN-128, trans- 5/8" x 20", G.I. 531210-20 400 
position glass 301815-53 2,200 Bolt, eye, 5/8" x10", G.I. 531310-10 100 

Bolt, eye, 5/8" x12", G.I. 531310-12 50 
Wire,104 C-S, 40% con- Bolt, eye, 5/8" x14", G.I. 531310-14 20 
ductivity 1A809.104 135,000 lbs. Bolt, eye, 3/4" x10", G.I. 531312-10 50 

Wire W-74 1A74 Substitute Bolt, eye, 3/4" x12,,,G.I. 531312-12 25 
for Wire, Bolt, bent eye, 
104 C-S 5/8" x 10", G.I. 531410-10 400 

Wire W-90 1A90 20,000 ft. 
Bolt, bent eye, 
5/8" x 12", G.I. 531410-12 100 

Wire W-115 1A115 40,000 ft. Bolt, bent eye, 5/8" x 14", 
Wire, #12 BNG G.I. 1A812 10,560 ft. G.I. 531410-14 30 
Wire, #12 NBS, copper, 
S.d., 22" pieces 1A812.2 2,000 lbs. 

Bolt, bent eye, 
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. 3/4" x 12", G.I. 5B1412-12 75 
Wire, #6, weatherproof 
triple braid, solid, h.d. 13806.1 1,000 ft. 

Bolt, bent eye, 
3/4" x 14", G.I. 531412-14 25 

Wire #14, ground RC solid, 
600-volt, single white 

Bolt, machine, 5/8"x 6", G.I. 
Bolt, machine, 5/8" x8",G.I. 

531510-6 
531510-8 

150 
100 

braid 18814.16 1,000 ft. Bolt, machine, 5/8"x10",G.I. 531510-10 2,000 
Insulator, strain, poivelain Bolt, machine, 5/8"x 12",G.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;0.1. 5B1510 -16 100 
Thomas #502 301875-502 80 Bolt, machine, 5/8"x18",G.I. 5B1510 -18 100 
Insulator, strain, porcelain, Brace PF -83, (side arm) 531985 50 
Thomas #504 301875-504 50 Brace PF -4 5B2104 8,250 

Connector, bridging, 
W.E.Co. #3A 3Z1403 200 

Brace, vertical, 
Hubbard #7986 5B2226 20 

Block, protector, carbon, Bracket PF (drop)a 582366 
W.E.Co. #26 4E926 400 Bracket PF -67, (phantom 
Block, protector, W.E.03.#30 4E930 400 transposition)a 532367 
Bracket PF -58 5A558 200 Clamp, cable, 7/16" 583107 500 
Bushing, locusta  5005 Clamp, ground, strand; 
Step, pole, wood, 
1-3/4" x 2-3/4" x 7" 5A3710 200 

Hubbard #8956 or equal 
Clamp FT-56, 3-bolt guy 

583349 
583450 

20 
3,000 

Anchor AH-1 5B101 100 Connector, strand 584210 50 
Anchor AH-2 5B102 800 Eye-nut, thimbleye, G.I., 
Anchor AH-9 58109 300 for 5/8" bolt 5B4305 250 
Anchor, guy, Matthews, Ground Rod GP-26 584426 60 
Scrulix, 8" (with 6' rod) 58308-6 300 Hook, guy, "I", 4" 535284 200 
Anchor Rod AH-6-A 5B706A 825 Nut, square, G.I. for 
Anchor Rod AH-7-A 56707A 310 5/8" bolt 5B6510 400 
Anchor Rod, 1/2" x7'-6" 58808-7.6 100 Pin PF-62, (for transposi- 
Anchor Rod, rock guy, 
1" x 18", thimbleye 

tion bracket)a  
Pin, steel, Hubbard 8005 

588062 

bolt and wedge 58816..1.5 30 or equal 588320 80 
Anchor, swamp, screw type, 
12", for use with 2" pipe NSN 50 

Ring P7-73, (1/2") 
Ring P7-74, (bridle, 1-1/4") 

5B9310 
5B9320 

400 
200 

Bolt, carriage, 4/8"x4",G.I. 5B1106 -4 8,500 Ring PF-75, (bridle, 1-5/8") 5B9326 100 

aThese items are required only when transpositions are to be made on brackets in-
stead of on Transpostt:on 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. 609-510 

MATERIALS FOR CONSTRUCTION OF OPEN WIRE LINES FOR FEED PLANT,  
150-FOOT SPANS, ALL STORM LOADING AREAS. (Continued) 

Quantities 
for 

100-Miles 
Stock of Line 

Description Number 4 Pairs 

Ring, drive, 5/8", G.I. 
Screw, lag, G.I., 
1/4" x 2-1/2" 

Screw, lag, G.I., 
1/2" x 4-1/2" 

Screw, lag, G.I., 1/2" x 6" 
Screw, wood, #14, 2", 
RR, G.I. 
Servisleeve for 5/16" 
strand 

5B9536 400 

5B10004-2.5 50 

5810008-4.5 5,000 
5B10008-6 100 

5814014-16 120 doz. 

5B15500 2,500 

Washer, round, G.I. 
Protector, telephone, 
line, 5-pair 

Paint, ready mixed orange, 
lead base, Signal Corps 

Nail, common wire, 6-d 
Nail, common wire, 30-d 
Nail, common wire, 60-d 
Nail, roofing, #12, 1" 

5B20311 

5C2200 

6G1510 
6L1406 
611430 
6L1460 
6L2001 

200 

20 

10 gal. 
300 lbs. 
100 lbs. 
200 lbs. 
25 lbs. 

Staple, G.I., 1-1/2" 5B17001.5 40 lbs. Sleeve FT-88, (copper #10 
Step PF-37 5B17137 2,400 B&S, 4-3/4" long) 6N5588 
Strap, storm guy, G.S., 
Hubbard #6001 5B17511 250 

Sleeve, splicing, SCL-696-A, 
Nicopress, C-104-Q 6N5610.3 5,000 

Thimble PF-44 5B18044 200 Sleeve, offset, dead-end, 
Washer PF-77 5820077 200 Nicopress, 91-1027 6N5621-2 1,000 
Washer PF-78 5B20078 500 Solder M-31 5)17531 20 lbs. 
Washer PF-79 5B20079 10,000 Solder, wire, half and 
Washer, square, G.I., 
2-1/4", with 11/16" hole 5B20209-11 2,000 

half, #10 
Tape TL-83 

6N7600 
6)18583 

20 lbs. 
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., 
for 5/8" bent eye bolt 5B20310 1,400 

Spec. WW-P-403A (2-inch, 
in 10-foot lengths) 6Z7557-2.2 200 ft. 

610. OPEN WIRE LINES - SHIPPING DATA. 
Quantities for 100 Miles of Line 

1 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. Ft. 

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 

429,700 12,350 462,000 13,040 575,200 15,620 Total 
Ship tonsa 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 tonsa  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 19,600 550 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 tonsa 509 524 552 707 

a
Ship ton assumed equal to 40 Cu. Ft. 
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Description 
Stock 
Number 

Quantities 
for 

100-Miles 
of Line 
4 Pairs 



Par. 610-613 

Quantities for 100 Miles of Line 
1 Pair 2 Pairs 4 Pairs 8 Pairs 

Weight 
Lbs. 

Fixed Plant Line 
30' Class 7 
Round Poles , 150' Span  

Shipping 
Space Weight 
Cu. Ft. Lba. 

Shipping 
Space Weight 
Cu. Ft. Lbs. 

Shipping 
Space Weight 
Cu. Ft. Lbs. 

Shipping 
Space 
Cu. Ft. 

Poles and Crossarms 
Pins and Insulators 
Wire 
Accessory Materialsa  

1,729,000 
16,700 
33,700 
98.500 

45,530 
440 
370 

1,950 

1,729,000 
33,400 
67,500 
99.300 

45,530 
880 
740 

1,950  

1,729,000 
66,800 
135,000 
100.700  

45,530 
1,770 
1,480 
12  970 

1,839,000 
133,600 
270,000 
129.200  

48,330 
3,540 
2,960 
2.160 

Total 1,877,900 48,290 
Ship tonsb 1,207  

1,929,200 49,100 2,031,500 50,750 
1,228 1,269  

2,372,600 56,990 
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 TM 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-81). 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 
available 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. 
a. 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 Packeda  
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 
Name Type No. Stock No. Inches Pounds Pounds Package Package Pounds or Cable 

Wire W-50 1850 .460 400 320 Coil 1000 ft. 320 5.8 

Wire W-108 15108 .260 400 170 Coil 1000 ft. 170 4.8 

Wire W-108-A 1B108A .260 340 158 Coil 1000 ft. 158 4.8 

Field Wire W-110-Bd 1B110B.2 .290 300 120 Reel DR-5 1 mile 154 4.0 
15110B.1 Reel DR-4 1/2 mile 164 4.0 
1B110BX Coil 1000 ft. 120 4.8 

Assault Wire W-130 15130.1 .126 110 30 Reel DR-4 2 miles 41 , 1.0 
I8130.2 Reel DR-8 1/4 mile 38 1.6 

Assault Wire W-130-A 1B130A.1 .120 110 34.5 Reel DR-4 2 miles 45.5 1.0 
15130A.2 Reel DR-8 1/4 miled 42.5 1.6 

Assault Wire W-130-C 

Assault Wire WD-3/TT .180 120 45 Reel DR-4 1 mile 67 2.0 
Reel DR-B 1/4 mile 53 1.6 

Long Range W-143c  15143 .304 270 240 Reel DR-5 5/8 mile 294 6.4 
Tactical 
Wire 

Cable Stub CC-344 151444 .5 425 10 ft. 

Cable CC-345 181445-2640 .5 425 600 Reel DR-7 1/2 railed 680 15.8 
Assembly Shown in 181445-1000 Reel DR-15 1000 ft. 810 25.3 

Fig. No. 

Remarksb  

Twisted pair, drop wire; 14 ga. (.084 
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 and braid cov-
ered; each composed of 4-.013 in. steel 
and 3-.0135 in. copper strands, non-
stabilized. 

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

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

Approximately same as W-130-A except 
polyethylene
,

: insulation instead of 

Same as W-130 except that each conductor 
has braid over rubber. 

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

5-pair, consists of Cable WC-534, 10-ft. 
length, with plug on one end only, 
.036 in. copper, solid, each rubber cov- 
ered; rubber overall, nonstabilized. 
TM 11-371 and TM 11-368. 

5-pair, consists of Cable WC-534 with 
plug on each end; .036 in. copper, solid, 
each rubber covered; rubber overall, 

601 nonstabilized. TM 11-371 and TM 11-366. 



Major 
Dimension 

Net 
Weight per 
Mile of 

Packeda  
Weight 
per Mile 

of Cross- Breaking Wire or Length of Wire 
Nomenclature Section Load Cable Type of per or Cable 
Name Type No. Stook No. Inches Pounds pounds package Package Pounds 

Cable CC-355 or 181455-1000 0.7 750 1200 Reel DR-7 1000 ft .d 1410 
Assembly CC-355-A or 

181455A-1000 

Cable Stub CC-356 181456 0.42 500 12 ft. 

Cable CC-358 181458 0.42 500 540 Reel DR-15 1/4 mile 700 
Assembly Shown in 

Fig. No. 
602 

Cable CC-368 181468 0.42 500 100 ft. 
Assembly 

Coil C-114-Ac 3C114A 
Shown in 

Cu. Ft. 
per mile 
of Wire 
or Cable Remarks b 

41.7 10-pair, consists of Cable WC-535 with 
plug on each end; .038 in. copper, solid, 
each rubber covered; rubber overall, non-
stabilized. TM 11-371 and TM 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. 
TM 11-389 and TM 11-2001. 

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

Spiral-four, consists of 100-ft. length 
of Cable WC-548, each end equipped 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. 
TM 11-369 and TM 11-2001. 

An 88 millihenry loading coil, with d-c 
resistance of 8.4 ohms, weighing ap- 

Fig. No. proximately 3 lbs, having a water- 
603 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 design feature. 

Coil C-114-A is used at 1-mile intervals on Wire W-110-B and at 5/8-mile intervals on Wire W-143 to extend 
talking range. 4 

d Available in other lengths; consult Signal Corps Catalog. 
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615. TRANSMISSION DATA ON RUBBER INSULATED WIRES AND CABLES. 

D.C. 
Resistanceb 

Ohms 1000 
Per Loop Capacitance 

-Cycle 
Impedance° 

Approximate Attenuation 
db/mi Miles ftcr Net Loss of 

Talking T14111cf:::;:er::-

. 

 

Nomenclature Loadings  Mile mf/mi Ohms 1 Kc 8 Ko 11 Kc 20 Ko 30 Ko 6 db 18 db 30 db 
W-50 Wet Nonloaded 26 0.24 112-J81 1.0 1.9 2.1 3.0 4.2 6. 18 
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-j319 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 0.28 432-j372 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 Nonloaded 35 0.21 130-j105 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-Side 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 0.85 0.95 - - 8 24. 40. 
CC-358-Phantom Nonloaded 39 0.27 130-j85 1.3 2.5 2.7 3.5 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. 

aThe 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. 

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

°For loaded circuits, the 1000 cycle impedance is for the mid-section 
r point of a loading section. r co‘ 
H at 
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616. MATERIALS FOR CONSTRUCTION OF SPIRAL-FOUR CABLE LINES. 

Quantities for 100 Miles of Linea  

Description 
Stock 
Number 

Aerial Line,b 
4x4 Lumber 
Supports, 

150-foot Spans, 
Single Cable 

o Install 
1 Cable 

on Existing 
Aerial Line 
or on Trees, 

150-foot Spans 

Ground 
Surface 
Line,c

Single
Cable 

Buried 

Single 
Cable 

Buried 
Line,c 

2 Cables 
Placed 

Concurrently 
Lumber, treated, 2" x 4" x 20 
Lumber, treated, x4" x24' 
Lumber, treated, 4" x 4" x 18' 
Lumber, treated, 4" x 4" x 20' 

5A2705 
5A2724 
5A2718 
5A2720 

800 
600 

3,600 
1,000 1,000 1,000 

Cable Assemblya  CC-358, 1/4 mile per Reel DR-15 
Cable Assembly CC-368 
Cable Stub CC-356 

121458 
1B1468 
121456 

500 
50 
15 

500 
50 
15 

500 
50 
15 

500 
50 
15 

1,000 
100 
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. 5B1510-10 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. 2A 3Z1402 150 150 
Hook PF-81, drive 5135081 4,400 4,400 500 500 700 
Marline RP-2 6Z6981 50 lbs. 50 lbs. 50 lbs. 50 lbs. 100 lbs. 
Nail, common wire, 12-d 6L1412 1,600 lbs. 12 lbs. 12 lbs. 12 lbs. 
Nail, common wire, 20-d 6L1420 300 lbs. 
Sleeve, G.S., for 109 guy wire, (S-109-(1) 6N5709.2 2,500 600 600 600 
Staked GP-2, rod, 3/4" x 16" x 1-1/8" head 2A3302 800 
Talc, 200 mesh, Grade A, white (Wishnick - 
Tumpeer, Inc., New York, N.Y., or equal) - 200 lbs. 250 lbs. 

Washere, square, G.I., 2-1/4" with 11/16" hole 5B20209 -11 2,500 2,000 2,000 2,000 
Wire W-110-B 1B110BX 4,000 ft. 4,000 ft. 4,000 ft. 4,000 ft. 6,000 ft. 
Wire W-145, 109 GS 1A145 2,500 lbs. 2,000 lbs. 2,000 lbs. 2,000 lbs. 
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 63 113 113 174 
Construction time, based on average terrain 
and weather conditions, man-days 1,030 440 315°  415°  550 

aIncludes 25% spare Cable Assembly CC-358 and a limited amount of other spare material. Figures 
are based on cable without messenger support. Construction information covered in TM 11-369. 

for aerial construction 

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

°Allows 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. 1A505; 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. 

4Wooden stakes, 2" x 4" x 30", may be substituted for Stakes GP-2. 

eWashers, round, 5B20111, may be substituted for square washers. 

(Ship ton assumed equal to 40 cu. ft. 



Par. 617-619 

61.7. SPIRAL-FOUR CABLE LINES - SHIPPING DATA. 

Amer. 
Wire 
Gauge Size Type  

a. Wires Insulated 

a 

Quantities for 100 Miles of Line (One Cable) 
Aerial Line 
with 4 I 4 

Lumber Supports  
Shipping 

Weight Space 
Lbs. Cu. Ft.  

Aerial Installa-
tion on Existing 

Line  
Shipping 

Weight Space 
Lbs. Cu. Ft. 

Ground Surface 
Linec  
Shipping 

Weight Space 
Lbs. Cu. Ft. 

Buried Linec 
Shipping 

Weight Space 
Lbs. Cu. Ft. 

4x4 Lumber Supports 314,600 9,680 
Spiral•Four Cablea 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 tomb 308 63 61 61 

cThese figures include 25% spare Cable Assemblies CC-358. 

bShip ton assumed equal to 40 cu. ft. 

cAllow following for each overhead crossing (N 11-369). 
Poles and accessories; 350 lbs, 10.5 cu. ft. 

Section IV 
Lead-covered Cables and Loading 

618. GENERAL. This section gives in, 
Willigtron 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 TM 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 SM11 loading units 
have been discontinued by the manufac- 
turer. They are replaced by the 208 
type case and the MF11 loading unit, 
which is electrically equivalent to the 
SM11 unit. The case containing 12 MF11 
units is the 208A, which is smaller and 
lighter than the 204CG case due to a 
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 NUMBERS. 

Total 
Aver. Weight Weight 
Reel Weight of Reel & 
Lgth. Reel - Cable Cable- 

Stock No. Feet  Pounds Pounds Pounds  

with Paper 

Shipping Floor 
Space Space 
Cu.Ft. Sq.Ft.  

17 1 pr T.A. 1D1017 1500 10 197 207 4 2 
19 2 pr T.A. 1D253 3000 210 2625 2835 54 12 
22 2 pr T.A. 1D1022 3000 210 2400 2610 54 12 
19 10 pr L.C. 1C401,.1 3000 304 2400 2704 51 11 

JT. 1D364.3 3000 304 2880 3184 51 11 
1D364,.1,.2 3000 490 4500 4990 93 16 

22 10 pr L.C. 1C411,.1 3500 304 1855 2159 51 11 
JT. 1D369.2 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. 1D 719 4000 304 4800 5104 51 11 

1D719.1 4000 522 6800 7322 104 16 

a The 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 majority 
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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Par. 619 

LEAD-COVERED CABLES - PHYSICAL DATA AND STOCK NUMBERS.  (Continued) 
Total 

Amer. 
Wire 
Gauge Size Typea Stock No. 

Aver. 
Reel 
Lgth. 
Feet 

Weight 
Reel - 
Pounds 

Weight 
of 

Cable 
Pounds 

Weight 
Reel & 
Cable- 
Pounds 

Shipping 
Space 
Cu.Ft. 

Floor 
Space 
SQ.Ft. 

22 15 pr L.C. 10412,.1 3500 264 2205 2469 40 10 
JT. 1D365.3 4000 304 3024 3328 51 11 
T.A. 1D365,.1,.2 4000 418 4280 4698 73 14 

19 25 pr L.C. 1C404,.1 3000 304 3600 3904 51 11 
JT. 1D366.4 2000 304 2880 3184 51 11 
T.A. 1D366,.2,.3 2000 490 4080 4570 93 16 

22 25 pr L.C. 1C414,.2 4200 304 3150 3454 51 11 
JT. 1D371.3 3000 304 2700 3004 51 11 
T.A. 1D371,.2,.4 3000 522 3810 4332 104 16 

19 13 qd L.C. 1C819.12,-1,.11 3000 510 3600 4110 83 15 
IT. 1D366.6 3000 490 4320 4810 93 16 
T.A. 1D366,.1,.5 3000 490 6000 6490 93 16 

19 50 pr L.C. 1C407,.1 2500 385 5000 5385 64 13 
JT. 1D367.4 2000 522 4800 5322 104 16 
T.A. 1D367,.3 2000 1112 6800 7912 187 26 

22 50 pr L.C. 1C417,.2 3000 385 3300 3685 64 13 
JT. 1D355.3 2000 418 2640 3058 73 14 
T.A. 1D355,.2,.4 2000 490 6800 7290 93 16 

19 27 qd L.C. 10819.26-1 3000 585 3000 3585 116 17 
JT. 1D367.6 2500 490 7000 7490 93 16 
T.A. 1D367.1,.5 2500 732 8500 9232 140 20 

19 37 qd L.C. 1C819.36 2000 330 5000 5330 90 15 
19 100 pr L.C. 1C409,.1 1600 418 6080 6498 73 14 

JT. 1D368.7 1000 445 4560 5005 83 15 
T.A. 1D368,.6 1000 490 5000 5490 93 16 

22 100 pr L.C. 1C419,.2 3000 445 5400 5845 83 15 
JT. 1D357,.2 3000 625 6480 7105 128 18 
T.A. 1D357,.1,.4 3000 1112 9180 10292 187 26 

19 52 qd L.C. 1C819.51-1 1500 522 5700 6222 104 16 
JT. 1D368.9 1000 304 4560 4864 51 11 
T.A. 1D368.4,.8 1500 675 7500 8775 134 19 

19 200 pr L.C. 10452,.1 1200 418 8700 9118 73 14 
JT. 1D375.4 750 522 6525 7047 104 16 
T.A. 1D375,.3 750 585 8187 8772 116 17 

22 200 pr L.C. 1C421,.2 1600 445 4640 5085 83 15 
JT. 1D376.2 2000 732 6960 7692 140 20 
T.A. 1D376,.1,.3 2000 490 9860 10350 93 18 

22 300 pr L.C. 1C423 1400 585 4550 5135 116 17 
22 400 pr L.C. 1C425 1200 522 5100 5622 104 16 
22 600 pr L.C. 1C429 900 522 5625 6147 104 16 
22 900 pr L.C. 1C429-900 650 625 5499 6124 128 18 

b. Wires Insulated with Textile 

22 10 pr L.C. 1C822.10-2 3500 120 1120 1240 22 6 
22 .:5 pr L.C. 1C822.25-1 3500 304 1785 2089 51 11 
22 50 pr L.C. 1C822.50-2 2500 304 2350 2654 51 11 
22 100 pr L.C. 1C822.100-2.1 2500 418 3560 3978 73 14 
22 150 pr L.C. 1C822.150 1600 418 2976 3394 73 14 
22 200 pr L.C. 1C822.200-4 1500 445 4395 4840 83 15 

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 majority 
of sizes indicated in the above tabulation is available in short lengths as re-
quired for protection of outsiae plant cable as described in Section G10.340 of 
Bell System Practices. 
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Electric in Loading Weight Dimensions 
Co.Code) Fig.No. Coilsa Lbs. lnchesb 

Loading Number of 
Coil Loading 

Case No. Units 
(Western Shown or 

204CG 604 12 Units 370 

Installa- 
tion 

Practices Remarks°  

9-1/2x12x 29 high A.T.&T.d Welded steel case for underground use. 
Co.Speoi- Installed on manhole floor. Complete 
fication with 10 ft. cable stub. Equipped with 
4860 Sup- No. SM11 loading units for H-88-50 
plement E phantom group loading on quadded 

cables. Replaced by 208A. 
Loading Unit Data 

Inductance Resistance - Ohms  
Mflaihimulss 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. 

Par. 621 

620. VOICE FREQUENCY LEAD-COVERED CABLE LOADING EQUIPMENT - DESCRIPTION. 

208A 605 12 Units 95 8-5/8 diem. 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. MF11 loading units, 
electrically equivalent to SM11 load-
ing units. Replaces 204CG. 

Lead sleeve case for aerial or under-
ground use. Installed on cable mes-
senger wire, on poles, or in manholes. 
Complete with 10 ft. cable stub. 
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. 

124A ▪ 15 Coils 15 3-7/8 diem. x 6-7/8  A.T. & T. 
Co.Speci-
fication 
4860 Sup-
plement E 

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

1240 606 51 Coils 40 3-7/8 diem. x 17-3/4  A.T.& T. 
Co . Spec i - 
fication 
4860 Sup-
plement E  

Same as 124A except larger size. 

Welded steel case for aerial use. In-
stalled on poles. Complete with 10 ft. 
cable stub. Coils same as for 124A. 

125A 607 101 Coils 85 5-3/8 diem. x16-1/4 Bell System 
Practice 
Section 
G52.160 

°Units are assemblies of 3 coils 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. 

b
Dimensions of loading pot, not including stub cable. 

°Coil codes are Western Electric Co. code numbers. 

dThe 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 Electric Co.) 

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

FIGURE 605. Loading Coil Case 208A 
(Western Electric Co.) 

FIGURE 607. Loading Coil Case 125A 
(Western Electric Co.) 
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Par. 621-6Z3 

621. LOADING EQUIPMENT FOR VOICE-FREQUENCY CABLE CIRCUITS - STOCK NUMBERS AND 
LOGISTICAL DATA. 

Loading Coil Weight - Volume - 
Case No. Pounds  Cubic Feet 

Western Electric Stock Packed for Packed for 
Co. Code Number  Export Export  

Loading Coil 
Case No. 

Western Electric 
Co. Code 

Weight - Volume -
Pounds  Cubic Feet 

Stock Packed for Packed for 
Number Export  Export  

204CG 
208A 
124A 

48330 

None 

450 
180 
75 

15 
15 
10 

124B 
1240 
125A 

None 
None 
None 

85 
100 
175 

10 
10 
15 

622. MOUNTING HARDWARE FOR LOADING COIL CASES. 

Loading Coil 
Case No. 

Western Electric 
Co. Code 

Mounting Hardwares  
Underground Installations Aerial Installations 

204CG Place on manhole floor: None 

208A When placed on floor: Two 1/2" 
2-1/2" expansion bolts. 

When attached to manhole walls: 
Four 1/2" x 2-1/2" expansion bolts 

124A For attachment to manhole walla: 
124B 2 No. 56 cable straps. Four 1/4" 
1240 x 1" hammer drive anchors 

125A 

For attachment to cable messenger: 
2 Aerial cable supports. 
For attachment to poles: 2 No. 56 cable 
straps. Four 3/16" z 2" strap nails. 

For attachment to poles: Four 1/2" z 
4-1/2" drive screws. 

a
All codes referred to are Western Electric Co. codes. 

623. TRANSMISSION DATA ON LEAD-COVERED CABLES. 

b D.C. Approximate Nonrepeatered 
Amer. Type Resistance 1000-Cycleb Attenuation Talking Range - 
Wire of Ohms per Capacitance Impedance db/mi Miles Par Net Loss of 
Gauge Ckt. a  Loading Loop Mile mf/mi Ohms 1 ICc 8 EC 30 Sc 6 db 18 db 30 db 

16 aide NL 42 .062 255-J214 0.73 1.36 1.87 8 25 41 
16 side 6000-88 50 .062 1165-J50 0.19 32 95 155 
19 side EL 86 .062 345...J317 1.08 2.37 3.07 5.5 16.5 28 
19 aide 6000-88 94 .062 1160...J110 0.36 17.0 50 85 
19 pair NL 86 .066 333-J308 1.11 5.4 16.0 27 
19 pair NL 86 .084 295-J273 1.26 4.8 14.5 24 
22 pair NL 171 .082 416-J399 1.79 3.4 10.2 17 
24 pair NL 274 .072 558-J542 2.14 2.8 8.5 14 
24 pair NL 274 .084 517-J503 2.31 2.6 7.9 13 

a 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 
inductance of the loading coil expressed in millihenries. 

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

c For loaded circuits, the 1000-cycle impedance is for the 
midsection point of a loading section. 
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Brace PF-4 522104 50 
Brace PF-7 5B2107 80 
Clamp, cable; 5/16" 533105 1,000 
Clamp, cable 7/16" 533107 1,000 
Clamp, cable 1/2" 533108 500 
Clamp, cable 11/16" 523111 500 
Clamp, cable 3/4" 533112 500 
Clamp, cable 1-1/4" 5133120 500 
Clamp, cable 1-1/2" 533124 100 
Clamp, cable 1-3/4" 5B3128 100 
Clamp, cable, grade 
type B adjustable 533190 600 

Clamp, cable corner 
suspension #8902 533202 300 
Clamp, cable suspension 
3-bolt 583203 3,800 
Clamp, ground; strand, 
Hubbard #8956 or equal 5B3349 400 
Clamp FT-56, 3-bolt 
guy clamp 533450 2,500 

Connector, strand 534210 270 
Eye-nut, thimbleye G.I. 
for 5/8" bolt 5B4305 300 

Eye-nut, thimbleye G.I. 
for 3/4" bolt 534306 150 

Eye-nut, thimbleye G.I. 
for 1" bolt 534308 50 
Ground Rod GP-26 534426 30 
Hook, guy, "I", 4" 5135284 150 
Link, reinforcing, 
8-3/8" long 5B5808.8 100 
Link, reinforcing, short NSN 100 
Nut, square, G.I. for 
5/8" Standard Machine 
bolt 536510 4,000 

Plate, strain; G.I. 4" 
x 8" 538504-8 

Protector, guy wire 8, 538608 
Ring PF-63 5B9435 

Screw, lag G.I. 1/412-1/2" 5310004-2.5 
Screw, lag G.I. 1/2x4-1/2" 5810008-4.5 
Screw, wood, #14, 2" RHG.I. 5214014-16 
Servisleeve for 5/16" 
strand 5315500 

Staple, G.I. 1-1/2" 5317001.5 

Step PF-37 5317137 
Strap, reinforcing, 
Hubbard #8905 or equal 5317505 

Strap, storm guy, 
Graybar #6006 5317508 
Strap, storm guy, 
Hubbard #6005 5317508-1 
Strap, guy, flat G.I. 5317591 
Strap, wall, guy eye G.I. 5317595 
Support, Aerial cable 
#1, 10" 5317841 12,000 
Support, Aerial cable 
#2, 16" 5317242 2,000 
Support, Aerial cable 
#3, 22" 5317843 2,000 

given in paragraphs 631 and 632. 

200 
100 

345,000 
4 per 
Term. 
1,300 

24 doz. 

2,500 
1,500 
12 per 
Term. 

100 

50 

50 
250 
20 

Par. 624 

624. MATERIALS FOR CONSTRUCTION OF AERIAL CABLE LINES -150-FOOT SPANS -
ALL STORM LOADING AREAS. 

Description 

 

Stock 
Number 

 

Quantitiesa  
for 

100-Miles 
of Line Description 

Stock 
Number 

Quantitiesa 
for 

100-Miles 
of Line 

      

a. Diameters of Cable up 

Wire W-71 
Wire W-90 
Wire W-115 
Wire W-116 
Wire #12 BWG, G.I. 
Wire, #6 weatherproof 
triple braid, solid h.d. 

Insulator, porcelain; 
Thomas #502 

Insulator, porcelain; 
Thomas #504 
Block, protector, carbon; 
W.E.Co. #26 

Block, protector, W.E.Co. 
#30 
Step, pole; wood, 1-3/4 x 
2-3/4 x 7" 

Anchor AH-2 
Anchor AH-9 
Anchor AH-10 
Anchor Rod AH-6 -A 
Anchor Rod AH-7 -A 
Anchor Rod AH-8-A 
Anchor bolt, Rock guy 
Hubbard 7547-T 
Anchor bolt, Rock guy Type D 
Bolt, double arming, 5/8 
x 10" G.I. 

Bolt, double arming, 5/8 
x 12" G.I. 
Bolt, double arming, 5/8 
x 14" G.I. 

Bolt, double arming, 5/8 
x 16" G.I. 

Bolt, double arming, 5/8 
x 18" G.I. 

Bolt, double arming, 5/8 
x 20" G.I. 

Bolt, eye; 3/8  x 6", G.I. 
Bolt, eye; 5/8 x 12", G.I. 
Bolt, eye; 5/8 x 14", G.I. 
Bolt, eye; 3/4 x 10", G.I. 
Bolt, eye; 3/4 x 12", G.I. 
Bolt, eye; 1 x 12", G.I. 
Bolt, bent eye; 5/8 x 10" 
G.I. 
Bolt, bent eye; 5/8x 12" GS.. 
Bolt, bent eye; 3/4 x 10" 
G.I. 
Bolt, bent eye; 3/4  x 14" 
G.I. 
Bolt, bent eye; lx 12" G.I. 
Bolt, machine; 1/2 x 4-1/2" 
G.I. 
Bolt, machine; 1/2x6" G.I. 
Bolt, machine 5/8 x 6" G.I. 
Bolt, machine 5/8 x 8" G.I. 
Bolt, machine 5/8 x 10"0.I. 
Bolt, machine 5/8 x 12"G.I. 
Bolt, machine 5/8 x 14"G.I. 
Bolt, machine 5/8 x 16"G.I. 
Bolt, machine 5/8 x 18"G.I. 

a Poles not  

to 1-3/16 inches. 

1A71 50 1W4 
1A90 20,000 ft. 
1A115 574,400 ft. 
1A116 2,500 ft. 
1A812 58,080 ft. 

13806.1 1,000 ft. 

301875-502 100 

301875-504 100 

4E926 200 

4E930 200 
1 per term. 

5A3710 as req 
5B102 350 
5B109 400 
53110 50 
58706A 425 
53707A 375 
5B708A 60 

5B816-15 50 
NSN 50 
531210-10 100 

531210-12 100 

531210-14 25 

5B1210-16 25 

531210-18 25 

531210-20 25 
531306-6 75 
531310-12 150 
5B1310-14 50 
531312-10 50 
531312-12 50 
531316-12 10 

531410-J0 275 
531410-12 75 

531412-10 150 

531412-14 50 
531416-12 50 

5B1508-4.5 75 
531508-6 50 
531510-6 125 
531510-8 550 
5B1510 -10 3300 
531510-12 550 
531510-14 125 
531510-16 125 
5B1510-18 75 

poles is included. Data on round 
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50 
574,000 

2,500 
25,000 
52,800 
5,280 

1A71 
1A90 
1A115 
1A116 
1A145 
1A812 

lbs. 
ft. 
ft. 
ft. 
ft. 
ft. 

Description 

Thimble PF -42 
Thimble PF -43 
Thimble PF -44 
Washer PF-77 
Washer PF -78 
Washer PF-79 
Washer, round, G.I. 
Washer, square, G.I. 
Hubbard #I817 or equal 

Washer, curved, G.I., for 
5/8" bent eye bolt 

Washer, round, G.I. 
Washer, curved, G.I., for 
3/4" bent eye bolt 

Washer, curved, G.I., for 
1" bent eye bolt 

Protector, telephone, 
line 5-pair 

Terminal Cable (W.E.Co. 
BD-102) 

Terminal Cable F26 
Terminal box JB-10 
Terminal box JB-11 

Quantitiesa  
for 

Stock 100-Miles 
Number of Line 

5218042 50 
5218043 50 
5B18044 50 
5820077 50 
5B20078 50 
5B20079 9,000 
5220109 200 

5220212-13 60 

5B20310 750 
5220311 100 

5B20312 700 

5B20316 50 

502200 10 
5C2502 As required 

502526 As required 
502710 As required 
5C2711 As required 

Description 

Terminal box J2-13 
Terminal Box F10 
Nail, common wire 6-d 
Nail, common wire 30-d 
Nail, common wire 60-d 
Nail, roofing, #3 
Ribbon, bonding, copper, 

3/8" wide, #16 BLS 
Tape, TL-83 
Tape, friction; 2" wide, 
36 yard roll 

Tape, lead serving National 
Lead Co. or equal 

Anchor, Hammer drive G.I. 
1/4 x 1" 

Anchor, Hammer drive G.I. 
1/4 x 1-1/4" 

Anchor, screw, iron, 
3/8 x 2" 

Marline, 3 ply; 5 pound 
balls  

Par. 624 

Quantitiesa  
for 

100-Miles 
of Line 

502713 As required 
5C3510F As required 
6L1406 100 lbs. 
611430 100 lbs. 
6L1460 100 lbs. 
6L2003 100 lbs. 

6N4903 1,000 ft. 
6N8583 100 rolls 

6N8832-36 100 rolls 

6N8835 700 

6Z284 -4 500 

6Z284 -5 500 

62306-8 100 

6Z6985 60 lbs. 

Stock 
Number 

b. Diameters of Cable from 1-1/4" to 1-15/16". 

Wire W-71 
Wire W-90 
Wire W-115 
Wire W-116 
Wire W-145 
Wire, #12 BWG, G.I. 
Wire, #6, weatherproof, 
triple braid, solid h.d. 12806.1 1,000 ft. 

Insulator, porcelain; 
Thomas #502 3G1875-502 100 

Insulator, porcelain; 
Thomas #504 3G1875-504 100 

Block, protector, carbon; 
W.E.Co. #26 4E926 200 

Block, protector, WILCO. PO 4E930 200 
Step, pole; wood, 1 per term. 
1-3/4  x 2-3/4 x 7" 5A3710 as req. 

Anchor AH-2 52102 50 
Anchor AH-9 52109 350 
Anchor AH10 52110 400 
Anchor Rod AH-6-A 52706A 60 
Anchor Rod AH-7-A 52707A 360 
Anchor Rod AH-8-A 52708A 420 
Anchor bolt, Rock guy 
Hubbard 7547-T 52816-15 50 

Anchor bolt, Rock guy 
Type D NSN 50 

Bolt, double arming, 
5/8  x 10" G.I. 521210-10 100 

Bolt, double arming, 
5/8  x 12" G.I. 521210-12 100 

Bolt, double arming, 
5/8  x 14" G.I. 521210-14 25 

Bolt, double arming, 
5/8 x 16" G.I. 521210-16 25 

Bolt, double arming, 
5/8 x 18" G.I. 521210-18 25 

Bolt, double arming, 
5/8 x 20" G.I. 521210-20 25 

Bolt, eye; 3/8 x 6" G.I. 5B1306-6 75 
Bolt, eye; 3/4 x 10" G.I. 521312-10 20 

a Poles not included. Data on round  

Bolt, eye; 3/4  x 12" G.I. 521312-12 10 
Bolt, eye; 3/4  x 14" G.I. 521312-14 10 
Bolt, eye; 1 x 12" G.I. 521316-12 150 
Bolt, eye; 1 x 14" G.I. 521316-14 50 
Bolt, bent eye; 5/8 x 10" 
G.I. 521410-10 50 

Bolt, bent eye; 5/8 x 12" 
G.I. 521410-12 25 

Bolt, bent eye; 3/4 x 10" 
G.I. 581412-10 275 

Bolt, bent eye; 3/4  x 14" 
G.I. 521412-14 75 

Bolt, bent eye; 1 x 10" G.L 521416-10 25 
Bolt, bent eye; 1 x 12" G.I. 521416-12 150 
Bolt, bent eye; 1 x14" G.I. 521416-14 75 
Bolt, machine; 1/2 x4-1/2" 
G.I. 521508-4.5 75 

Bolt, machine; 1/2 x 6" G.I. 521508-6 50 
Bolt, machine; 5/8x 6" G.I. 521510-6 125 
Bolt, machine; 5/8x8" G.I. 521510-8 550 
Bolt, machine; 5/8 x10"G.I. 521510-10 3,300 
Bolt, machine; 5/8 x12" G.I. 521510-12 550 
Bolt, machine; 5/8x 14" G.I. 521510-14 125 
Bolt, machine; 5/81161, 0.1. 521510-16 125 
Bolt, machine; 5/8 x 18" G.I. 521510-18 75 
Brace PF-4 5B2104 50 
Brace PF-7 5B2107 80 
Clamp, cable; 5/16" 583105 1,000 
Clamp, cable; 7/16" 523107 1,000 
Clamp, cable; 1/2" 523108 500 
Clamp, cable; 11/16" 523111 500 
Clamp, cable; 3/4" 523112 500 
Clamp, cable; 1-1/4" 523120 500 
Clamp, cable; 1-1/2" 523124 100 
Clamp, cable; 1-3/4" 523128 100 
Clamp, cable grade, 

Hubbard #8986 523186 400 
Clamp, cable grade, 

Hubbard #8987 523187 200 
Clamp, cable, corner 

suspension #8902 5B3202 300 

in paragraphs 631 and 632. 
Table continued on next page 

poles is given 
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Par. 624-625 

MATERIALS FOR COMSTRULLLON OF AERIAL CABLE LINES - 150-FOOT SPANS - 
ALL STORM LOADING AREAS. (Continued) 

Quantitiesa  
for 

Stock 100-Miles Stock 
Description Number of Line Description Number 

Quantities
a 

for 
100-Miles 
of Line 

50 
50 
50 
50 

9,000 
200 

Clamp, cable suspension, 
3-bolt 

Clamp, ground; strand, 
Hubbard #8956 or equal 
Clamp FT-56, 3-bolt guy 
Connector, strand 
Eye-nut, thimbleye G.I. 
for 3/4" bolt 
Eye-nut, thimbleye G.I. 
for 1" bolt 
Ground Rod GP-26 
Hook, guy, "J", 4" 
Link, reinforcing, 
8-3/8" long 
Link, reinforcing, short 
Nut, square, G.I. for 
5/8" standard machine 
bolt 

Plate, strain; G.I. 
4 x 8" 

Protector, guy wire 
8 foot 
Ring PF-69 

Screw, lag G.I. 
1/4 x 2-1/2" 
Screw, lag G.I. 
1/2 x 4-1/2" 
Screw, wood, #14, 
2" RR G.I. 

Staple, G.I. 1-1/2" 

Step PF-37 
Strap, reinforcing, 
Hubbard #8905 or equal 
Strap, storm guy, 
Graybar #6006 
Strap, storm guy, 
Hubbard #6005 
Strap, guy, flat G.I. 
Support, Aerial cable #3, 
22" 

Thimble PF-42 
a Poles not included.  

523203 3,800 

523349 400 
523450 3,500 
524210 270 

524306 50 

524308 300 
584426 30 
5B5284 150 

525808.8 100 
NSN 100 

5B6510 4,000 

5B8504-8 200 

588608 100 
529456 345,000 

5210004-2.5 4perTsrm. 

5210008-4.5 1,300 

5314014-16 24 doz. 
5217001.5 1,500 

5217137 12 per Term. 

5217505 4,000 

5217508 50 

5217508-1 50 
5217591 550 

5217843 16,000 
5B18042 50  

Thimble PF-43 
Thimble PF-44 
Washer PF-77 
Washer PF-78 
Washer PF-79 
Washer, round, G.I. 
Washer, square, G.I., 
Hubbard #7817 or equal 
Washer, curved, G.I., 
for 5/8" bent eye bolt 
Washer, round, G.I. 
Washer, curved, G.I., 
for 3/4" bent eye bolt 
Washer, curved, G.I. 
for 1" bent eye bolt 

Protector, telephone, 
line 5-pair 
Terminal BD-102 
Terminal F-26 
Terminal box X2-10 
Terminal box 7B-11 
Terminal box J2-13 
Terminal F-10 
Nail, common wire 6-d 
Nail, common wire 30-d 
Nail, common wire 60-d 
Nail, roofing, #3 
Ribbon, bonding, copper, 
3/8" wide, #16 B&S 
Tape, TL-83 
Tape, friction; 2" wide 
36 yard roll 
Anchor, Hammer drive 
G.I. 1/4 x 1" 
Anchor, Hammer drive 
G.I. 1/4 x 1-1/4" 
Anchor, screw, iron, 
3/8" x 2" 
Marline, 3 ply; 5 pound 
balls  

5218043 
5218044 
5220077 
5B20078 
5220079 
5220109 

5B20212-13 60 

5220310 150 
5220311 100 

5220312 400 

5220316 650 

502200 10 
502502 As required 
502526 As required 
502710 As required 
5C2711 As required 
502713 As required 
503510F As required 
6L1406 100 lbs. 
6L1430 100 lbs. 
6L1460 100 lbs. 
6L2003 100 lbs. 

6N4903 1,000 ft. 
6N8583 100 rolls 

6N8832-36 100 rolls 

6Z284-4 500 

6Z284-5 500 

6Z306-8 100 

6Z6985 601bs. 

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

625. LEAD SLEEVES FOR STRAIGHT SPLICES. 

No. of Pairs 
in Cable 

Size of Sleeve-Inches No. of Pairs 
in Cable 

Size of Sleevea - Inches 
19 Gauge Cable 22 Gauge 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 1 x 15 1 x 15 303 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 3 x 20 
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 

aStock numbers of standard sizes of lead sleeves 
and sleeving are given in paragraph 627. 
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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 Sleevea (Inches) for 22 Gauge Main Cable - 22 or 24 Gauge Branch Cables. 

26 1-1/4 x15 1-1/2 x 15 
51 1-1/2 x 15 1-1/2 x 15 1-3/4 x 17 
76 1-1/2 x 15 1-1/2 a 15 1-3/4 x 17 2a 17 

101 1-3/4 x17 1-3/4  x 17 2 x 17 2 x 17 2 x 17 
152 2 x 17 2 x17 2-1/4  x 17 2-1/4 x 17 2-1/4 x 17 2-1/2 x 20 
202 2-1/4 x 17 2-1/4 x 17 2-1/2 x 20 2-1/2 x 20 2-1/2 x 20 2-3/4 x 20 3 x 20 
303 2-3/4 x 20b 2-3/ 4  x 20b 2-3/4  x 20 3 x 20 3 x 20 3 x 20 3-1/2 x 20 3-1/2 x 20 
404 3 x 20b 3 x 20b 3-1/2 x20 3-1/2 a 20 3-1/2 x 20 3-1/2 x 20 3-1/2 x20 4 x 20 4 a 20 
606 3-1/2 x 20b 3-1/2 x 20b 3-1/2 x 20 3-1/2 x 20 4 x20 4 x 20 4 x 20 4-1/2 x 22 4-1/2 x 22 5 x 22 
909 4 1 20b 4 x 20b 4 x 20 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 4-1/2 1 22 5 x 22 5 x 22 5 x 22 5-1/2 x 22 

b. Size of Sleevea (Inches) for 19 Gauge Main Cable 19 or 22 Gauge Branch Cables. 

26 1-1/2 x15 1-1/2x 15 
51 1-1/2 x 10c 1-3/4  x 170 1-3/4 x 17c 
76 1-3/4  x 170 1-3/4  x 170 2 x 17 2 x 170  

101 2 x 17 2-1/4 x 17 2-1/4 x 17 2-1/2 x 20 2-1/2 x 20 
152 2-1/2 x 20 2-1/2 x 20 2-1/2 x 20 2-3/4 a 20 2-3/4  x 20c 3 x 20 
202 2-3/4  x 20b 2-3/4 x 20b 2-3/4 x 20 3 x 20 3 x 20c 3-1/2 x 20 3-1/2 x 20 
303 3-1/2 x 20b 3-1/2 x 20b 3-1/2 x 20 3-1/2 x 20 3-1/2 x 20c 4 x 20 4 x 20 4 x 200  
404 4 a 20b 4 x 20b 4 x 20 4 x 20 4 x 20c 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 4-1/2 a 22°  

C. Size of Sleevea (Inches) for 24 Gauge Cables - Main and Branch. 

26 1-1/4  x 15 1-1/4  x 15 
51 1-1/2 x15 1-1/2 x 15 1-1/2 x15 
76 1-1/2 x15 1-1/2 x15 1-1/2 x15 1-3/4 x17 

101 1-1/2 x15 1-3/4  x 17 1-3/4 x17 1-3/4 x 17 2 x17 
152 1-3/4 x 17 1-3/4 x 17 2 x17 2 x 17 2-1/4 x17 2-1/2 x 20 
202 2 x 17 2 x17 2-1/4 x 17 2-1/4 x 17 2-1/4 x17 2-1/2 x 20 2-3/4 x 20 
303 2-1/4 x 17 2-1/4 x 17 2-1/2 x20 2-1/2 x20 2-3/4 x 20 2-3/4 x 20 3 x 20 3-1/2 x 20 
404 3 x 20b 3 x 20b 3 x 20 3 x 20 3 x 20 3-1/2 x 20 3-1/2 x 20 3-1/2 x 20 3-1/2 a 20 
606 3-1/2 x 20b 3-1/2 1 20b 3-1/2 x 20b 3-1/2 x 20 3-1/2 x 20 4 a 20 4 x 20 4 x20 4 x 20 4-1/2 x 22 
909 4 x 20b 4 x 20b 4 x 20b 4 x20 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 5 x22 5-1/2 x 22 

1212 4-1/2 x 22 5 x 22 5 x 22 5-1/2 x 22 5-1/2 x 22 6 x 22 

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

bSleeve should be decreased to next smaller size when mein cable is not to be cut. 

°Sleeve should be increased to next larger size when branch cable is 19 gauge. 



Par. 627 

627. MATERIALS FOR SPLICING LEAD COVERED CABLES. 

Description 

Wire W-107 (lashing wire) 
Wire, #12 AWG, tie, copper 
080, 17" long 
Wire, lead lashing, diameter 
.063-.073" 
Clamp, cable 7/16" 
Clamp, cable 1/2" 
(16 pr-22, 26 pr-26) 

Clamp, cable 5/8" 
(26 pr-22, 26 pr-24, 51 pr-26) 
Clamp, cable 11/16" (26 pr-22, 
51 pr-24, 51&76 pr-26) 

Clamp, cable, 3/4" (26-22, 
51-24, 51&76-26) 

Clamp, cable, 1-1/4" 
(101&152-22, 15202-24, 
202&303-26) 

Clamp, cable, 1-1/2" 
(202-22, 303-24, 404-26) 
Clamp, cable, 1-3/4" (303-22, 
404-455-24, 606-26) 
Clamp, ground strand, 
Hubbard #8956 or equal 
Desiccant for drying cable 
Splices 
Desiccant, air-tight can 
silica gel. 
Oil, splicing, cold stripping 
(1 gallon) 
Paint, asphaltum, black 
(1 gallon) 
Bandage TL-97 (3 x10 yards) 
Bandage, Muslin, unbleached, 
4" wide, 10 yards long 
Bandage, rubber, insulating, 
4" wide, 14 foot roll 

Cloth, cable wrapping; cotton 
waterproof approx. 24 x 18" 

Cloth, cable wrapping; cotton 
waterproof approx. 25 x 40" 

Cloth, cotton, unbleached, 
36" wide,6.6 ounce pe51.sq.yd. 

Paraffin Wax IC-4 
Paste, soldering, 2 ounce cans 
Paster V-73-A 
Ribbon, bonding copper 3/8" 
wide #16 B&S gauge 

Sleeve FT-75 (1") 
Sleeve FT-76 (1-1/4") 
Sleeve FT-77 (1-1/2") 
Sleeve FT-78(1-3/4") 
Sleeve FT-79 (2") 
Sleeve FT-80 (2-1/4") 
Sleeve FT-81 (2-1/2") 
Sleeve FT-82 (2-3/4") 
Sleeve FT-83 (3") 
Sleeve FT-84 (3-1/2") 
Sleeve FT-85 (4") 
Sleeve, splicing tinned, 
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  

Stock 
Number Unit  

1A107 Spool 

1A812.6 Each 

1A890 Foot 
5B3107 Each 

5B3108 Each 

583110 Each 

583111 Each 

5B3112 Each 

5B3120 Each 

583124 Each 

583128 Each 

583349 Each 

60250 Can 

60250-2 Can 

601389 Gallon 

601410 Can 
6N597 Roll 

6N604-10 Roll 

6N634-14 Roll 

E11620 Each 

01621 Each 

E11636 Yard 
E14004 Pound 
6N4102 Can 
6N4273A Roll 

6N4903 Foot 
6N5575 Each 
6N5576 Each 
6N5577 Each 
6N5578 Each 
6N5579 Each 
6N5580 Each 
6N5581 Each 
6N5582 Each 
6N5583 Each 
6N5584 Each 
6N5585 Each 

6N5613-1.5 Each 

6N5616-1.5 Each 

Description 

Sleeve, splicing, cotton, 
3/32 x 3-1/4", waxed punched 
and cut (900) 

Sleeve FT-96 (1/8") 
Sleeve FT-97 (400 5/32 SW) 
Sleeve, splicing cotton, 
double wall, 5/32 x 3-1/4" 
no tracer waxed punched 
and cut (300) 
Sleeve, splicing cotton, 
double wall, 5/32 x 3-1/4", 
black tracer waxed, 
punched and cut (300) 

Sleeve FT-98 (1/4 x 3-1/4" 
225) 

Sleeve, splicing, cotton, 
double wall, 1/4 x 3-1/4" 
no tracer waxed punched 
and cut (150) 

Sleeve, splicing, cotton, 
double wall, 1/4 x 3-1/4", 
black tracer waxed, 
punched and cut (150) 

Sleeve, lead; 3/4 x 15" 
Sleeve, lead; 3 x 18" 
Sleeve, lead; 4-1/2 x 22" 
Sleeve, lead; 5 x24" 
Sleeving, lead; 1/2" 
Sleeving, lead; 1-3/4" 
Sleeving, lead; 2-1/2" 
Sleeving, lead; 3" 
Solder M-30 (50-50) 
Solder M-31 (resin core) 
(1 lb.) 
Solder M-33 (40-60) 
Solder, wire, half and half 
#10 
Stearine compound IC-3 
(1/4 lb. at.) 
Tape TL-83 (3/4F) 
Tape TL-94 (3/4" R) 
Tape TL-109 (1" cot) 
Tape, friction; 2" wide, 
36 yard roll 
Anchor, Hammer drive G.I. 
1/4" x 1" 
Anchor, Hammer drive G.I. 
1/4" x 1-1/4" 
Marline, 3-ply, 5 pound 
balls 
Wedge, lead cable, for 
Y joints, W.E.Co. #1 
Wedge, lead cable, for 
Y joints, W.E.Co. #2 
Wedge, lead cable, for 
Y joints, W.E.Co. #3 
Wedge, lead cable, for 
Y joints, W.E.Co. #4 
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  

Stock 
Number Unit 

6N6006 Carton 
6g6008 Carton 
Eg6010 Carton 

Eg6010.1 Carton 

6N6010.2 Carton 

616016 Carton 

6N6016.1 Carton 

E16016.2 Carton 
6N6475-15 Each 
E16503-18 Each 
6N6504.5-22 Each 
6N6505-24 Each 
6N7000-5 Foot 
E17001-7 Foot 
6N7002-5 Foot 
6N7003 Foot 
Eg7530 Pound 

Eg7531 Pound 
6N7533 Pound 

6N7600 Pound 

618003 Pound 
6N8583 Roll 
6N8594 Roll 
6N8609 Roll 

6N8832-36 Roll 

6Z284-4 Each 

6Z284-5 Each 

6N6985 Pound 

6Z9430 Each 

Nsg Each 

NSN Each 

FI2P-a9430-4Each 

FITT-679430-5 Each 

FEgP-6Z9130-6 Each 

FINP-6Z9430-7 Each 
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Stock 

Par. 627-629 

Stock 
Description Number Unit Description Number Unit 

Wedge, lead cable, for Cap, pipe, for 3" pipe NSN Each 
Y joints, W.E.Co. #8 FTNP-6Z9430-8 Each Compound, #2 P&B NSN Can 
Wedge, lead cable, for Strip, leather, 24 x 2 x 1/8" NSN Each 
Y joints, W.E.Co. #9 FTNP-6Z9430-9 Each Tags, cable, octagonal NSN Each 
Cap, pipe, for 2" pipe ESN Each Tags, cable, round NSN Each 

Section V 
Construction Time and 
Information on Poles 

628. GENERAL. Paragraph 629 gives the 
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 OPERATIONS. 

man -Hoursa 
Tactical Fixed Plant 

Plant -Placing Placing Removing 

Laying Out and Staking Line 
Open Wire 

150' Span 
200' Span 

Insulated Wire-150,  Span 
Material Distribution 
4 x 4 Lumber - per pole 

6.5 
6.0 
5.0 

0.17 

10. 

Round Poles - per pole 0.28 0.5 
Wire and Accessory Materials 
150' Span - 4 pairs 4.4 6. 
200,  Span - 4 pairs 3.7 

Insulated Wire and Accessory 
materials - 150' span 1.5 2. 

Lead Cable and Accessory 
materials - per reel 1.8 

Holes - Pole 
Dug by hand 0.5 2. 
Dug by machine 0.4 0.5 
Dug by blasting-hand drilling 3.5 5. 

Holes - Anchor 
Dug by hand - 4 x 4 log - each 1.5 
Dug by machine-log or plant - each 1.5 1.7 
Dug by machine - patent - each 0.8 
Dug by hand - 5/8" rock - each 1.0 

Assembling Supporting Structure 
Open Wire - 8 Pin Crossarm 
4 x 4 Lumber Support - each 0.3 0.1 
Round Pole - each 0.4 0.5 0.2 

Setting Poles (erecting, back-filling 
and tamping) 
4 x 4 Lumber - each 0.5 0.1 

20' round - each 0.8 0.4 
30,  round - each 1.2 1.5 0.8 

Guying 
Placing anchor and back-filling 

4 x 4 log - each 0.7 
Round pole log or plank - each 2.3 2.7 
Patent - each 1.2 

Placing and tensioning 
W-145, 109 G.S. or similar 0.3 .05 
Wire messenger, 2.2M 0.8 0.1 
Wire messenger, 6M or 10M 

a
All figures are on a per mile basis 

1.2 1.5 0.1 

except where otherwise indicated. Table continued on next page 
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Par. 629-630 

ESTIMATED TIME REQUIRED FOR WORK OPERATIONS. (Continued) 
Man-Hours8  

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 Constructionb 

Spiral four 2.6 - 3. 
Wire W-143 or similar 3.8 - 4. 

Buried Construction (Using CablePlowLC-61)c  
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 

aAll figures are on a per mile basis except where 
otherwise indicated. 
bFor 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  
Cne Circuit Two Circuits, Concurrently  

Const. Cross Cross 
Wire Laying Party Roads Country Roads Country  
Equipment (men) Day Night _Day Night Day Night ay 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 trucx) 6 3-5 2-4 3-5 2-4 3-5 2-4 3-5 2-4 
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Par. 631 

631. DIMENSIONS OF ROUND POLES (AMERICAN STANDARD). 

Classa 1 2 3 4 5 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 
Feet Speciesb 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 23.5 22.0 
Lodgepole pine 32.5 30.5 28.5 26.5 24.5 22,5 21.0 
Southern pine 31.5 29.5 27.5 25.5 23.5 22,0 20.0 
Douglas fir 31.5 29.5 27.5 25.5 23.5 22.0 20.0 

22 Northern cedar 41.0 38.5 36.0 33.0 30.5 28.0 26.0 
Western cedar 36.0 33.5 31.5 29.0 27.0 25.0 23.0 
Lodgepole pine 34.0 32.0 30.0 27.5 25.5 23.5 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 26.5 24.5 23.0 21.0 

25 Northern cedar 43.5 41.0 38.0 35.5 32.5 30.0 28.0 
Western cedar 38.0 35.5 33.0 30.5 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 32.5 30.0 28.0 26.0 24.0 22.0 

30 Northern cedar 47.5 44.5 41.5 38.5 35.5 33.0 30.5 
Western cedar 41.0 38.5 35.5 33.0 30.5 28.5 26.5 
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 43.5 41.0 38.0 35.5 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 35.0 32.0 30.0 27.5 25.5 

aClass 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. 

632-634 

WEIGHTS OF ROUND POLES (AMERICAN STANDARD). 

4 

Weightsa  

5 6 

(pounds) 

7 9 10 Class 

Length 
Feet Species 

1 2 3 

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 640 510 420 350 300 250 210 180 140 
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 510 450 380 330 270 240 200 170 130 
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 980 840 730 620 540 470 

aAn estimate of the shipping space required for poles may 
be obtained by the following formula: 
Weight (pounds) x constant = approx. ship space (Cu. Ft.) 

The values of the constant are: Cedars = .052 
Lodgepole pine .041 
Pine = .026 
Douglas fir = .032 

633. DDIWNSIONS AND WEIGHTS OF 2 x 4 AND 
4 x 4 LUMBER SUPPORTS (AMERICAN  
STANDARD)  . 

Weighta per Linear 
Foot - Pounds  

Treatedb 
Untreated (Creosote)  

2 x 4 1-5/8 x 3-5/8 1.4 1.7 
4 x 4 3-5/8 x3-5/8 2.9 3.6 

aThese 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 materiel about 
2-1/4 pounds per 100 linear feet. 

Section VI 
Construction Equipment, 
Vehicles and Tools 

634. GENERAL. Descriptions and stock 
numbers 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 maintenance 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 included. 

Nominal Dressed 
Size Size 
Inches Inches 
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635. WIRE AND CABLE PLACING AND RECOVERING EQUIPMENT - DESCRIPTION AND STOCK NUMBERS. 

Nomenclature 
Fig. 
No. 

Signal 
Corps 
Stock 
Number 

Weight-Pounds 

Cu. Ft. Remarks 

Packed 
for 

Net Export 
Type 

Name Number 

Reel 
Equipment 

CE -11 608 6H6111 10 15 3 Consists of Reel Unit RL-39, Handset TS -10 -( ), Straps ST-33, ST-34 and ST-35; used for 
laying and recovering 1/4-mile of assault wire, TM 11-2250 and FM 24-5. 

Reel DR-4 609 6H2504 22 30 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. 

Reel DR-5 610 6112505 34 40 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. 

Reel DR-7 601 6H2507 40 8 Steel, 27-1/2" 0.D. and 18" wide; used for 5- and 10-pair rubber-covered cable; mounts 
on Reel Unit RL-31. 

Reel DR-8 6H7108 2 0.4 Steel, 9" 0.D. and 8" wide; used for assault wire; separate item and also component of 
RL-39. 

Reel LE-15 611 6H2515 40 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. 

Reel Cart RL -16 612 6116016 205 240 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. 

Reel Unit RL-17 613 6H3017 80 93 3.7 Payout, mounted ona barrow to be carried by two men; used for paying out wire. TM 11-368. 
Reel Unit RL -26 6116226 350 500 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. 
Reel Unit RL-26 -A 614 656226A 350 500 50 Same as RL -26 except includes Cover BG-68. TM 11-360, TB 11-360-1 and FM 24-5. 
Reel Unit RL-26-B 6H6226B Same as RL-26 -A except frame strengthened and brakes improved. 
Reel Unit RL -26-C 6H6226C 450 Same as RL-26-B except tool box added. 
Axle RL-27-A 609 6H227A 5 6 .05 Steel, with two knurled handles; used for carrying by hand, but does not include, 

Reel DR-4. FM 24-5. 
Axle RL-27-B 611227B 7 10 0.3 Steel, same as RL -27-A except equipped with hand crank for recovering wire. 
Reel Unit RL -31-B 615 6H6231 35 40 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. 

Support FT-245 6117245 12 0.4 Drawing SC-A-6362, for bracing Reel Unit RL -31 to inside of a cargo truck. 
Reel Cart RL-35 609 6H6235 105 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. 
Reel RL-39 6113039 2.6 Consists of a frame, Reel DR-8, two handles and a crank; part of CE -11. TM 11-2250. 
Reel Unit RL-45 6H6245 35 40 0.33 Similar to RL-31, with clamps to permit use in 1/4-ton truck. 
Carrier RL-24 -A 6H524A 26 33 2 H-shaped iron frame, used with a Phillips Pack Saddle; uses, btu does not include, Reel 

DR-4. Part of CE-1, CE-2 and CE-5. 
Plow ID-61 616 6112061 1525 1815 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. 

Axle LC-31 6Q1531 58 65 0.5 Steel, cable reel; 2" diameter by 6' long; for use with two Jacks LC-13. 
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FIGURE 614. Reel Unit RL-26-A 
With Reels DR-5 

FIGURE 612. Reel Cart RL-16 
With 2 Reels DR-4 

FIGURE 613. Reel Unit RL-17 
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Par. 636 

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

Nomenclature Shown 
in Stock 

Fig.No. Number 

Net 
Weight 
Pounds 

Carrying 
Capacity 
Pounds 

Shipping 
Dimensions Type 

Name Number Cu.Ft. Sq.Ft. Remarks 

Trailer K-36 617 611036 1,815 5,000 54 2-ton, body 72" x 48" x 5-1/2"; used 
for pole and bulk material hauling. 
N 11-368 and N 9-2800. 

Trailer K-37 618 611037 2,900 10,000 472 82 5-ton, used for cable reel and pole 
hauling. TM 9-2800. 

Trailer K-38 619 611038 410 500 68 21 1/4-ton, body 42" x 36" x 24"; used 
for storage and transportation of 
cable eplicer's Tool Equipment 
TE-56-( ). TM 9-2800. 

Truck K-43 620 619043 10,215 1,035 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, 
TM 10-1203, TM 10-1414 and TM 9-2800. 

Truck K-44-B 621 619044B 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 construction and 
maintenance. TM 11-364, TM 10-1202, 
TM 10-1203, TM 10-1414 and TM 9-2800. 

FIGURE 617. Trailer K-36 

FIGURE 618. Trailer K-37 
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LANTERN GUARD 

THERMOMETER, 
SHAVE HOOK 
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Par. 636 

FIGURE 619. Trailer K-38 With Cable 
Splicer's Tool Equipment TE-56 
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BODY SUPPORT JACKS 
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WITH REEL IN PLACE 

Par. 636 

FIGURE 620. Truck K-43 

FIGURE 621. Truck K-44-B 
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Par. 637 

637. LINE CONSTRUCTION TOOL EQUIPMENT. 

a. Lineman's Equipment TE-21 

Stock No. 

2 Knife, draw, 10" blade 
1 Mallet, 3-1/2" x 5-1/2" 

Stock No. 

6063521 6060510 
GR335-55 (Not stocked as a unit).- 

1 
1 

Ax LC-1 
Belta  LC-23-B, (Lineman's 

601001 
1 Oilstone, 8" x 2" x 1" 
1 Rule, folding 4 ft. 
1 Tape, linen, 50 ft. 

6R2182 
6R9604 
6R36053 

safety with safety strap) 6045238 2 Wrench, monkey, 12" 6R56512 
1 Clampb LC-24 6Q27024 4 Scabbard, bit, 11/16" 606011-Di/1 
1 pr. Climbers°  LC-5 6Q28205 1 Scabbard, bit, 3/8" 605906-1811 
1 Pliers TL -107 (8" side cutting) 6R4607 1 Tool Roll BG-47 6R38347 
1 Screwdriver TL -106 6R16810 Packed - 43 lbs; 1-1/2 cu. ft. 
1 Wrench LC-25-A 6R56013A 

Packed - 23 lbs; 0.7 cu. ft. Additional small tools which should be available 
are: 

Additional items which should be available to 
lineman are: Bits, auger, 1/4" 

Chisels, cold, 1/2" x 6" 
605704 
60,19808 

Gloves LC-29 (Rubber) 624829 Gloves( LC-29, rubber 614829 
Gloves LC-10 (Leather) 624810 Saw TL-104 (hand, 26") 6R10926-8 
Gage TL-144 (Lineman's climber) 6045144 Flashlightg TL-122-( ) 614002A41 

Stop watch, 1 min. dial 
b. Groundman's Equipment TE-23 6Q48523 Drills, rock, star point, 5/8" x 8" 6035210-8 

Brushes, paint, 5/32" dia. 611597 
1 Beltd ID-30 (Lineman's without 604530 Pull Finder LC-45 6R7245 

Safety strap), or 
Belte LC -23-A less safety strap d. Miscellaneous Tools 

1 pr. Gloves LC-10 (Leather) 6Z4810 (Not a part of tool equipments) 
1 Pliers TL -107 (8" side cutting) 6R4607 

Packed - 8 lbs; 0.25 cu. ft. Ax LC-36 (with 36" handle) 601236 
Bars LC-20 (Wrecking) 603020 

Additional items which should be available to Bars LC-2 (7', digging) 60,3002 
groundman are: Bars LC-3 (8', tamping) 603003 

Block Equipment TE-92 608792 
Ax LC-1 601001 Block set LC-4 608504 
Wrench 1C-25-A 6R56013A (One tackle, 4"-2 sheave block with 
Hammer HM-1 (2 lbs.) 6049001 1/2" rope, one tackle, 7"-2 sheave 

block with 3/4" rope, one snatch 
c. Tool Equipment TE-27A 6R38027A block, 8", for manila rope). 

(Small tools) Block, 8", triple sheave, steel and 608908-3 
Block, 8", triple sheave, steel, 608908-3.2 

1 Bag BG-44 or 60,2044 reeve with 
1 Bag BG-28 602028 Rope, 3/4" manila x 350 ft. 6Z7909 
2 Bits, auger, 3/8" 605706 Block, G.I., single sheave, reeve 608802-1 
2 Bits, auger, 1/2" 605708 with  
1 Bit, auger, 1-1/4" 605720 Rope RP-1 (5/16" x 60 ft.) 627904 
4 Bits, car (or ship's auger) Grip LC-23 (Wire and 2.2W Messenger) 6046528 

11/16" x 18" 606011-18 Grip, messenger and guy strand 6047133 
1 Bit, Bell hanger, 3/8" x 18" 605906-18 Knife, LC-14-8 (Brush cutting) 6060114B 
1 Frame, hacksaw, adjustable 6041000 Hook, cant, 4-1/2  ft. handle 6052845 
24 Blades, hacksaw, 18 point 608110-18 Hook LC-48 (pole carrying) 6052948 
1 Brace, ratchet, 12" sweep 6Q13012 Hammer, sledge, 16 lbs. 6050200-16 
3 Chisels, wood, 2" 6021232 Augers, pole hole, 8" 60708 
2 Files, flat bastard, 10" 6038030-10 Chair, lineman's safety, Chance #27 6018312 
2 Hammers TL-39 (claw, 1 lb.) 6049139 Ladder LC-15 (Extension, two 15-ft. 
1 Handle TL-14 (file) 6051014 sections) 6062015 

eFurnished in sizes 18(36), 20(38), 22(40), 24(42), 26(44), 28(46), 30(48): 
( ) indicates waist measurements. 

bSleeve Rolling Tool, TL-143 (Stock No. 6R22743A) or Compressing Tool, TL-217 
(Stock No. 6R22817) should be ordered in place of Clamp, LC-24. 

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

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

eConsult Signal Corps Catalog for stock number, which varies according to 
length of belt. 

(Furnished in sizes 9-1/2, 10, 10-1/2, 11, 11-1/2, and 12. 
gUses 2 Batteries BA-30, Which must be ordered separately. 
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Par. 637-641 

Stock No. 

sack LC-54 (Pole pulling, 15-ton) 6Q55054 
Pick, railroad type, with handle 6R3000 
Pole P0-5 (Pike, 10 ft.) 6R5605 
Pole P0-7 (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 LO-22 (Tree) 6R44322 
Reel RL-17-( ), payout 
Shovel LC-17 (Round point. 8 ft.harWle)6R22017 
Shovel LC-19 (Round point, short 
D-handle) 6R22019 

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

Grip, cable pulling, woven wire, 
size 1-1/2" x 24" 
Grip, cable pulling, woven wire, 
size 2" x 24" 
Grip, cable pulling, woven wire, 
size 2-1/2" 
Guide, aerial cable 

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

Stock No.  

Tool Set TE,56-A comprises books 6R38056A 
and materials required to 
splice and wipe sleeves on 
lead-covered cable. It con- 
sists of an assortment of 
tools, expendable supplies, 
amplifier, 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- 
trician's knives, oil,pliers, 
tape, etc. 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) 6R36537 
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  

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 MATERIAIO. 

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. 

6Z8604 

6R36026 
6Q1001 
6Q1236 

7A486 
600229.1 
6R22019 
6R4513 
6(14523B 

6q28205 
6Z4002 
6Z4810 

6R9606 

6Q3505 
6Q52621 

aFurnished 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-358 (spiril-four) 

Carle WC-534 (5 pair), and Cable WC-535 
(10 pair) are suitable 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 

whWhever feasible in short submarine ca-
bles. Except in the case of spiral-four 
cable connectors, standard (vulcanized) 
splices should be used whenever possible. 
The insulation of spiral-four cable con-
nectors should be improved by means of 
rubber cement, DR or rubber tape, and 
friction tape. If it becomes necessary 
to utilize expedient splices, their in-
sulation should be improved with rubber 
cement; and if the conductor 

607116-18 

6Q47024-24 

6Q47032-24 

Note book and pencil 
Stakes, wooden, preferable 
1" x3" with orange tops 
Tags, linen or equivalent 
Tape, steel, 100-foot measur-
ing (Part of TE-11) 

Ax LC-1, or 
Ax LC-36 
Compass I-1 or equivalent 
Poles, ranging 
Crayons, lumber, or 
Chalk 

6Q48542-1 Knife TL-29 
Shovel LC-19 
Pliers TL-13 or similar 
Belt LC-23-B 
Climbersa LC-5, Lineman's 
or similar 

Flashlight TL-122-( ) 
Gloves LC-10 (Leather) 
Rope RP-1, 5/16" diam., 
60-foot length 6Z7904 

Nails, roofing #12 or equivedemt6L2001 
Cloth, strips of 
Field wire, measured lengths 
Rule, folding 6-foot 
Binoculars 
Bar, digging; 5-foot 
Hook LC-21 (Brush or bush) 
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Par. 641-643 

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 submarine cables may be 

laid from suitable boats or amphibious 
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 
or 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). Four 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 to 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 
reinforcement should 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 require 
special engineering, special equipment 
for installing and trained crews to 
do the work. If such cable installa-
tions are required the matter should 
be discussed with the Army Communica-
tion Service. However, data on stocked 
sizes of these submarine cables are 
given in paragraph 643. 

643. SUBMARINE CABLES - PHYSICAL DATA  AND  STOCK NUMBERS. 

Diameter - In. 
Weight-Lbs. 
per Foot 

Feet 
per 

Reel 

Shipping Data per 
Reel of Cable Lead 

Sheath Overall Weight Cu.Ft. 

0.74 1.60 4.2 3,000 13,566 190 
1.05 1.90 5.25 2,000 11,466 190 
1.32 2.17 6.67 2,000 14,306 190 
1.63 2.5 8.5 1,500 13,716 190 
1.71 2.58 10.75 1,500 17,275 233 
0.8 2.52 9.0 3,000 31,636 651 
1.05 2.75 10.25 2,000 23,000 496 
1.32 3.09 11.5 1,500 18,450 258 
1.63 3.44 13.5 1,000 14,670 245 
1.71 3.52 15.75 1,000 16,920 245 

1.16 0.639 c 3,885d 62d 

1.47 1.99 12,099d 151d 
1.56 2.84 17,267d 202d 

Type  Stock No.of 
No.a  Number Pairs Armoring 

a. Paired Cable. 

WC-321 1D321 10 Single Wire (203 mil) 
WC-325 1D325 25 Single Wire (203 mil) 
WC-327 1D327 50 Single Wire (203 mil) 
WC-328 1D328 75 Single Wire (203 mil) 
WC-329 1D329 100 Single Wire (203 mil) 
WC-333 1D333 10 Double Wire (203/203) 
WC-335 1D335 25 Double Wire (203/203) 
WC-337 1D337 50 Double Wire (203/238) 
WC-338 1D338 75 Double Wire (203/238) 
WC-339 1D339 100 Double Wire (203/238) 

b. Single Conductor Cableb 

- 16 #14 BWG Galv.Steel Wires 
1D1020.1 - 10 #4 BWG Galv.Steel Wires 

- 10 #2 BWG Galv.Steel Wires 

aA11 paired cables have No. 19 AWG conductors. All single conductor cables consist 
of 7 strands of No. 20 AIM wire; 130 lbs. per nautical mile. 

b Cable 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. 

d Figures are per nautical mile. 
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par. 701-70: 

CHAPTER 7 
EUROPEAN AND UNITED STATES CABLES 

AND LOADING SYSTEMS 

Section I 
Coil Loaded Lead-Covered Cables 

701. INTRODUCTION. This section gives 
information 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 

loaded 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 cycles 

Conductor diameters in millimeters 

The theoretical nominal impedances of 
the loaded circuits are computed from 
the listed values of coil inductance 
and loading cut-off, and are "rounded 
off" to the nearest 50 ohms. The 
notes to each table include a list 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 

/17 

1 
Z = — and fc = 1,-)E7 

to obtain Z = nL fc  

where Z is the impedance,L is the load-
ing coil inductance in henrys, C is 
the loading section capacitance in 
farads, and Pc  is the loading cut-off 
frequency. (L and fc  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,whgn 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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Par. 703-704 

first determining 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 coil loaded circuits used as 
components of international circuits are 
operated on a physical four-wire basis. 
Some are also used on a two-wire basis.  

Some of the low impedance, high out-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 loaded 
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 loaded open-wire lines are included 
in the tables. 

704. TYPICAL EUROPEAN LOADED CABLES - APPROXIMATE 1000-CYCLE LOSS PER MILE 
(1608 METERS) VS NOMINAL IMPEDANCE. 

400 600 800 1000 1200 1400 1600 400 600 800 1000 

NOMINAL IMPEDANCE -OHMS NOMINAL IMPEDANCE -OHMS 
(a. )stoE CIRCUITS (b)PHANTOMS 
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Par. 705 

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

Spacing of Loaded Pairsg Loaded Phantoms 
L° f d Ze Le fed Ze  Loadin Coils Wire Sizef 

meters ( ee ) ij (cycles) (ohms), (mh) (cycles) (ohms) (diameter in mm)  

BELGIUM 

1830 6000) 44a  5800 800 25a 6400 500 1.23;1.30;1.80 
to to ) 110 3600 1250 44 4500 600 0.90 

1840 6040) 177a  2900 1600 63a 3600 700 (0.90;1.23;1.50 
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 50a  5430 850 20a 6830 450 0.90 
2000 6560 190a 2690 1600 70a 3465 750 1.40 

DENMARK 

1696 5550) 30 7600 700 1.15 
) 30 7500 700 1.05 

to to ) 140a 3600 1600 56a 4450 800 0.90;1.00 
140a  3500 1550 56a 4250 750 1.05;1.40 

1710 5600) 140a  3400 1500 1.05;1.40 

2000 6560 190a  2 740 1630 70a 3465 750 1.40 
2120 6950 177 2800 1550 0.90 
2208 7240 47 4900 750 (u.g. and submarine 

to Germany) 
1.00 

2464 8080 18 7650 450 (u.g. and submarine 
to Sweden) 

1.00 

3295 10800 14.5 7000 350 (u.g. and submarine 
to Germany) 

1.00 

3880 12700 60 3550 650 (u.g. and submarine 1.40 
to Sweden) 

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

bIncidental cables in open wire lines. 

(Approximate relations of wire diameters; 
figures in parentheses give the B&S 
gauge diameters in In. 

MM vs B&S Gauge 

0.80 20 (0.812) 
L = coil inductance,millihenries. 0.90 19 (0.912) 

1.00 18 (1.024) 
fc- theoretical loading cut-off fre- 1.23 16 (1.29) 

quency, cycles. 1.30 16 (1.29) 
1.40 15 (1.45) 

e Z = nominal impedance, ,/77-5 , esti- 1.50 15 (1.45) 
mated from coil inductance and 
loading cut-off frequency, where 

1.80 13 (1.83) 

C is the capacitance in farads gUnderground cables unless otherwise 
per loading section. indicated. 

Table continued on next page. 
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TYPES OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES.  
(Continued) 

Spacing of 
Loading Coils 

Loaded pairs Loaded Phantoms 
Wire Sizef 

in mm) 
L 
Ail).  

fed 
(cycles) 

L 
(ohms) (mh) 

fed Ze 

(cycles) (ohms) (diameter meters feet 

ENGLAND 

1810 5940 1778  2770 1550 107a 3040 1000 0.90;1.00;1.27 
1830 6000 448  5570 800 25a 6300 500 0.90 
1830 6000 88a  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 9b 10000 300 0.80;0.90 
1830 6000 18b 7000 400 0.90;1.10;1.20; 

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 888  4100 1150 36 5000 550 0.90;1.20 
1830 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 1078  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 800 0.90 

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

bStandard carrier, 1 channel. 

L in coil inductance,millihenries. 

d fel theoretical loading cut-off fre-
quency, cycles. 

e Z nominal impedance, 4r-E7d, esti-
mated from. coil inductance and 
loading cut-off frequency, where 
C is the capacitance in farads 
per loading section. 

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

mm vs B&S Gauge 

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 
1.40 15 (1.45) 

gUnderground cables unless otherwise 
indicated. 
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Spacing of 
Loading Coils 

Loaded Pairsf Loaded Phantoms 
Wire Size 

(diameter in mm) 
Lb fec Zd Lb Poo 

(m4) (cycles) iohms l (cycles) (ohms) .(11001) 
zd 

(meters) ltta 

GERMANY 

1000 3280 105 5300 1750 (submarine to Switzerland) 2.05 
1550 5090 23a 8130 600 lla 9400 350 2.00 
1650 5410 37 7130 850 1.03 
1650 5410 155 3270 1600 1.03 
1650 5410 155 3200 1550 1.20 

1700 5580 30d 7470 700 12d 9300 350 0.90;1.00;1.15; 
1.40 

1700 5580 140a 3500 1550 56a 4400 800 0.90;1.05;1.40 
1700 5580 140a 3400 1500 56a 4270 750 1.40 
1700 5580 170 3220 1700 68 4120 900 0.90;1.05;1.40 
1700 5580 68 3880 850 1.40 

1830 6000 18a 7000 400 0.90;1.40 
1830 6000 18 9300 550 0.90;1.40 
1830 6000 44a 5900 800 25a 6000 500 0.90;1.30 
1530 6000 50 5780 900 20 7000 450 1.50 
1800 5910 85 4570 1250 35 5550 600 1.40 

1830 6000 177a  2900 1600 63a 3600 700 0.90;1.30;1.40; 
1.50 

1860 8100 54 4800 800 (u.g. and submarine 
to Germany) 

1.00;1.05 

1880 6170 50 5510 850 35 5550 600 1.40 
1900 6240 30 6500 600 (u.g. and submarine 

to Sweden) 
1.20 

2000 6560 44 5800 800 0.90;1.00 
2000 6560 50a 5430 850 20a 6830 450 0.90;1.00 
2000 6560 190a 2710 1600 70a 3660 800 1.40;1.50 
2000 6560 200a 2710 1700 70a 3660 800 0.90 

2200 7220 36 5400 600 (u.g. and submarine 
to Sweden) 

1.50 

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

1.00 

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

1.00 

4680 15400 46.8 3200 450 (u.g. and submarine 1.50 
to Germany) 

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

b L - coil inductance,millihenries. 

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

MM vs B&S gauge 
0.90 19 (0.912) 
1.00 18 

fe= theoretical loading cut-off fre- 1.03 18 (1.024) 
quency, cycles. 1.05 18 

1.15 17 (1.15) 
1.30 16 (1.29) 
1.40 15 (1.45) 
1,50 15 (1.45) 

f Underground cables unless otherwise 

d Z = nominal impedance, 47,7U, esti-
mated from coil inductance and 
loading cut-off frequency, where 
C is the capacitance in farads 
per loading section. indicated. 

Table continued on next page. 
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IYPES OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES. 
1Continued) 

Spacing of Loaded Pairsf Loaded Phantoms  
Loading Coils  rec Zd fee Zd Wire Sizee 

(meters) ( eet) igu (cycles)  johms (mh) (cycles) (ohms) (diameter 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 1.12 

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; 

1.69 
1647 5350 32 7130 750 1.03 

1650 
1700 

5350 
5580 

155 
30a 

3200 
7470 

1550 
700 12a 9300 350 

1.03;1.20;1.60 
0.90 

1700 5580 140a 3410 1500 56a 4300 750 0.90;1.40 
1700 5580 140a  3500 1550 56a 4400 800 0.90;1.40 

1700 5580 170 3120 1650 0.90;1.40 
1700 
1700 
1757 

5580 
5580 
5760 

177a 
190 
44 

3220 
2740 
5900 

1800 
1650 
800 

70a  
25 

3880 
6100 

850 
500 

0.90;1.40 
0.90;1.40 
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 44a 5500 760 25a 6000 500 1.20;1.23 
1840 6040 177a 2800 1550 63a 3600 700 1.23;1.80 

1840 6040 177a  2800 1550 107a 3000 1000 1.20;1.23;1.80 
2788 9150 80 3600 900 0.80 
3268 10720 55 3500 600 0.70 
3268 10720 65 3500 730 0.80 

3268 10720 85 3200 850 0.80 
3680 12080 65 3400 700 0.80 
4500 14700 55 3400 600 0.70 

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

b L = coil inductance,millihenries. 

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

d Z = nominal impedance, 4/77U, estimated 
from coil inductance and loading 
cut-off frequency, where C is 
the capacitance in farads per 
loading section. 

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

mm vs B&S Gauge  
0.70 21 (0.723) 
0.80 20 (0.812) 
0.87 19 
0.90 19 (0.912) 
1.03 18 (1.024) 
1.12 17 (1.15) 
1.20 17 
1.24 16 (1.29) 
1.40 15 (1.45) 
1.60 14 (1.63) 
1.69 14 

fUnderground cables unless otherwise 
indicated. 
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Spacing of Loaded Pairsg Loaded phantoms  
d Loading Coils L° fe Ze Lc fed Ze Wire Sizer 

meters L  ifeet  i jJ (cycles) (ohms) (mh) (cycles) (ohms) (diameter in mm)  

HUNGARY 

1830 6000 44a 5800 800 25a 6000 500 0.90;1.30 
1830 6000 177a  2900 1600 63a 3600 700 0.90;1.30 
3000 9850 90 3000 850 2.0 

ITALY 

1830 6000 44a 5800 800 18a  7000 400 0.90;1.10 
1830 6000 44a 5800 800 25a 6000 500 0.90;1.10 
1830 6000 177a 2900 1600 63a 3600 700 0.90;1.30  
1830 6000 177a 2900 1600 107a 2900 1000 0.90 

LUXEMBURG 

1830 6000 177 2900 1600 63 3750 750 1.30 

NORWAY 

1600 5230 27b 7800 650 llb 9600 350 0.90;1.00 
1600 5230 132 3500 1450 1.40 
2800 9150 100 3000 950 1.00 

POLAND 

1000 3280 13 15000 600 1.30 
1830 6000 44a 5800 800 25a 6000 500 0.90 
1830 6000 177a 2900 1600 63a 3600 700 0.90;1.30 

2000 6560 50a 5430 850 20a 6840 450 0.90 
2000 6560 170 2710 1450 0.90 
2000 6560 190a 2740 1650 70a 3670 800 0.90;1.40 
2000 6560 200a 2750 1750 70a 3520 800 0.90;1.40 

ROUMANIA 

1830 6000 120 3500 1300 0.90 

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

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

bIncidental cables in open wire lines. mm vs B&S Gauge 

e L m. coil inductanoe,millihenries. 0.90 19 (0.912) 
d fe= theoretical loading cut-off fre- 

1.00 
1.10 

18 (1.024) 
17 (1.15) 

quency cycles. 1.30 16 (1.29) 
1.40 15 (1.45) 

e Z = nominal impedance, ../-17,7, estimat- 2.00 12 (2.05) 
ed from coil inductance and load-
ing out-off frequency, where C 
is the capacitance in farads per 
loading section. 

Underground cables unless otherwise 
indicated. 

Table continued on next page. 
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Par. 705 

TYPES OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES. 
(Continued) 

Spacing 
Loadi 

of 
Coils 

Loaded Pairsg Loaded Phantoms 
Wire Sizes( 

(diameter in mm) 
Lc fed Ze Lc f 

(cycles) isllylEI (mh). 
d Ze  

(cycles) tohms) .0.2111 meters ( ee ) 

SWEDEN 

1585 5200 132 3500 1450 0.90;1.20 
1590-1610 5250 27b 7800 650 llb 9600 350 0.90;1.00;1.10; 

1.20 
1810-1820 5950 24 7800 600 10 9600 300 0.90 
1810-1820 5950 44a  5800 800 184 7000 400 0.90 
1810-1820 5950 448  5800 800 25a 6000 500 0.80;0.90;1.10; 

1.30 

1810-1820 5950 1778  2900 1600 0.80 
1900 6230 30 6500 600 (u.g. and submarine 

to Germany) 
1.20 

2200 7220 36 5600 650 (u.g. and submarine 
to Germany) 

1.00 and 1.50 

2200 7220 36 5400 600 1.50 
2200 7220 129 3000 1200 1.30 

2400) (7880 18 7650 450 1.00 

) ) to( , uo ( 
36 
90 

5400 
3400 

600 (Aerial) 
950 

1.30 
1.30 

2464) (8090 115 3200 1150 (u.g. and submarine 
to Denmark) 

1.15 

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 80 3550 650 1.40 

SWITZERLAND 

1830 6000 20 7000 450 0.90 
1830 6000 448  5800 800 188 7000 400 0.90 
1830 6000 448  5900 800 258 6000 500 0.90 
1830 6000 888  4100 1150 0.90 

1830 6000 1774  2900 1600 638 3750 750 0.80;0.90;1.30; 
1.40;1.50 

1830 6000 1778  2900 1600 1078 2900 1000 0.80;0.90;1.30; 
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 200a  2710 1700 708 3600 800 0.90 
2000 8560 107 2950 1000 1.00 

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

bIneidental cables in open wire lines. 

L coil inductance,millihenries. 

theoretical loading cut-off fre-
quency, cycles. 

nominal impedance, 11,7, estimated 
from coil inductance and _oading 
cut-off frequency, where C is the 
capacitance in farads per loading 
section. 

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

mm vs B&S Gauge  

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) 

gUnderground cables unless otherwise 
indicated. 

d fc 

e Z = 
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par. 706-707 

706. C.C.I.F. STANDARD LOADING SYSTEMS. 
a. Data regarding the loading standards 

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  

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 progrEM 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 TETJPHONE CIRCUITS. 

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

Loading 
Systems 

Designations Circuit 

Cable Data Nominal 
Cut-off 

Frequency 
(cycles) 

Max-Avgc 
Nominal Nominal Attenuation 
Impedance Velocity at 800 Cycles 

ohms (mi/sec) (db/mi) 

Diameterb 
Wire 
(mm) 

Capacitance 
(mf/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 0.301 7000 800 10260 0.31 

aLoadin Designations: The first num-
ber applies to the nominal standard 
coil 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. 

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

mm vs 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 circuits of one type, per repeater 
section, when the loading spacing con-
forms to C.C.I.F. rules. 

Table continued on next page. 
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Par. 707-708 

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

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

Loading 
Systems 

Designationa  Circuit 

Cable Data Nominal 
Cut-off 
Frequency 
(cycles) 

Max-Avg° 
Nominal Nominal Attenuation 

Impedance Velocity at 800 Cycles 
(ohms) (mi/sec) (db/mi) 

Diameterb 
Wire 
(mm) 

Capacitance 
(mf/m1) 

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 102 50 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 
coil 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 vs B&S Gauge  
0.8 20 (0.812) 
0.9 19 (0.912) 
1.3 16 (1.29) 
1.4 15 (1.45) 

°These 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. 

708. 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. 

All of these facilities are 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. 
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Par. 709 

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

1000-cycle Loss 
per Mile at 68°F. 
(decibels) 

a. Quadded Cables& 

1000-cycle Loss 
per Mile at 55°F. 

(decibels) 
Gauge')  
Cable 
B&S 

b. Nonquadded Cables 

inald No 
Impedance 

Loa b'0 (Ohms) 

Cut-off 
Frequency 
(cycles) Loading 

Nominald Cut-off 
Impedance Frequency 

(cycles) _lams) 19 Ga 16 Ga. 

B-88-50-8 1550 5600 0.28 0.16 26 nonloaded 1010 2.67 
B-88 -50-P 930 5900 0.23 0.14 8-88 1050 3800 1.68 

8-174-106-S 1550 2900 0.28 0.16 24 nonloaded 780 2.14 
8-174-106-P 650 2900 0.22 0.13 H-44 750 5300 1.46 

H-88 1050 3700 1.13 
8-172-63-3 1550 2900 0.27 0.16 B-88 1450 5300 0.86 
8-172-63-P 750 3700 0.28 0.16 

22 nonloaded 580 1.79 
8-88-50-3 1100 4000 0.35 0.19 H-44 700 5000 1.04 
8-88-50-F 650 4200 0.30 0.15 H-86 1000 3500 0.79 

B-88 1400 5000 0.60 
H-44-25-8 800 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 8-135 1700 3900 0.26 

aCapacitance of quadded cables 0.062 mf per mile (side): 0.102 mf per mile 
(phantom) 

bThe 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 circuit (P) or a non-phantomed pair (N). 

cThe following Western Electric Co. loading units used in loading quadded cables in 
the United States may be of potential 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-
plements of 6, 12, 18, 24, and 30 units. 

Code Inductance - mh 
Resistance - Ohms 

Side Circuit Phantom 
Number Side Circuits Phantom D.C. 1000 D.C. 1000 

MF-1 172 63 13.8 16.4 6.9 7.6 
MF-2 44 25 4.5 5.0 2.2 2.5 
MF-4 31 18 3.1 3.4 1.5 1.7 
WF-11 88 50 7.9 9.1 4.0 4.6 

dFor loaded cable Z = 1§7; where L is loading coil inductance and C is loading 

section capacitance. 

For nonloaded cable Z = ; where R and C are the resistance and capacitance 
2rifC 

per unit length and f is the frequency (1000 cycles assumed). 

eTransmission 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 OPEN WIRE LINES COMMONLY USED IN THE UNITED STATES 
OF AMERICA. 

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

Cut-off 
Frequency 
(ite) 

Attenuation per 
Mile at 55°F - db Description 

Nominal 
Impedance 
(ObasP D &S Gauge Loadings 1 kc 8 KC 30 ke 

19 Nonloaded Side 140 - 1.06 2.31 3.02 
16 Nonloaded Side 130 0.71 1.32 1.87 
13 Nonloaded Side 125 - 0.47 0.76 1.32 

19 Nonloaded Phantom 195-j175 0.95 
16 Nonloaded phantom 140-j115 0.63 
13 Nonloaded Phantom 115-j73 0.41 

19 B-31-18-Side 666 6.7 0.55 - 
16 H-31-18-Side 666 6.7 0.28 - - 
13 H-31-18-Side 6b6 6.7 0.15 - - 

19 H-31-18-Phantom 403 7.0 0.46 
16 B-31-18-phantom 403 7.0 0,24 - 
13 H-31-18-Phantom 403 7.0 0.13 

19 8H-15-15-Side 640 13.5 0.63 0.74 
16 ➢H-15-15-Side 640 13.5 0.36 0.47 

19 8H-15-15-Phantom 387 7.3 0.53 
16 BH-15-15-Phantom 387 7.3 0.30 

19 CE-4.8-12.8 Side° 640 41.5 0.b8 0.76 1.34 
16 CE-4.8-12.8 Side° 64U 41.5 0.41 0.49 1.09 
16 CE-4.1-12.8 Sidec 600 45 0.43 0.50 1.01 
13 CE-4.1-12.8 Side° 600 45 0.28 0.36 0.69 

19 "E-4.6-12.8 Phanton 373 8.5 0.60 
16 CE-4.8-12.8 Phantom 373 8.5 0.36 
13 CE-4.1-12.8 Phantom 373 8.5 0.23 

19 0-4.8 Modified 625 40.5 0.67 0.76 1.37 

13 0-4.1 Modified 558 42.5 0.28 0.37 0.96 

b. Sides of Disc-Insulated (Low CapacitancefiSpiral-Four Quads. 

16 Nonloaded 240 0.44 0.81 1.11 

16 
16 
16 

J-0.72 
3-0.85 
J-0.94 

542 
575 
600 

208 
190 
181 

0.41 
0.41 
0.41 

0.5 
0.5 
0.5 

0.64 
0.64 
0.64 

aIn 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 circuit loading coils and the second is the 
spacing of the phantom circuit coils. Where only 
one letter and one number is in the designation, it 
indicates the phantom is nonloaded. The theoretical 
loading spacings are as follows: 

Letter Spacing 
Designation in Feet 

6000 
E 5575 
• B 3000 
C 930 

640 Approx. 

Loading coils are spaced at the theoretical spacing 
or at a shorter spacing, and the circuits built out 
to the equivalent of the theoretical spacing by 
means of building-out cable or capacitance units. 
On C- or 3-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 oapacitaace 
on all carrier loaded pairs. Toe attenuation data on 
this table apply to the following coil spacings: 

Spacing 
Designation (feet) Building-Out 

H-31-18 Side and o000 None 
Phantom 

BB-15-15 Side 3000 None 
811-15-15 Phantom 6000 None 
0E-4.8-12.8 Sine 800 Built out to equivalent of 

930 feet 
CE-4.8-12.8 Phantom 4800 Built out to equivalent of 

5575 feet 
0E-4.1-12.8 Side Same as CB-4.8-12.8 Side 
and Phantom and Phantom 

C-4.1 Mbdified 800 Built out to get 558 ohm 
nominal impedance 

0-4.8 Modified 800 Built out to get 625 ohm 
nominal impedance 

J-0.72 528 Built out to equivalent of 
633 feet 

3-0.85 and J-0.94 528 Built out to equivalent of 
648 feet 

°Toe impedance given for nonloaded side circuits is 
approximately the impedance at carrier freqaencies; 
for the phantom, it is the 1600-cycle characteristic 
impedance. 

cThe attenuations of standard C-4.1 and C-4.8 (non-
phantomed) pairs are about .02 db less than for 
CB-4.1-12.8 and GE-4.8-12.8 (phantomed) pairs. 

d.025 mf per mile. 
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Anglo-Dutch  
1 Aldeburgh-Domburg 
2 Aldeburgb-Domburg 

Anglo-French 
3 Seabrook-Audrecelles 
4 Seabrook-Audrecelles 
5 Seabrook-Le Portel 
6 St.Margarets-Calais 

1924 Continuous 82.3 
1926 Continuous 86 

1926 Continuous 23.9 
1927 Continuous 25.2 
1930 Continuous 32 
1933 Nonloaded 26 

Anglo-Belgian 
7 Dumpton Gap-La Panne 1926 Continuous 49.5 
8 Dumpton Gap-La Penne 1930 Continuous 50.5 
9 Dover-La Panne 1932 Intermittent- 49.5 

Continuous 

10 Mainland-Isle of Man 1929 Continuous 58.6 

Par. 711-713 

Section II 
Existing Submarine (Undersea) Cables 

711. GENERAL. This section describes 
some existing undersea cables 

which may be of military value in future 
operations. 

712. PAPER-INSULArED TELEPHONE CABLES  
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. 
c. 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. Each 1/8 nautical mile length 
of cable has 15 quads of nonloaded con-
ductors separated by a transverse shield  

of metallized paper from 15 quads of con-
tinuously loaded conductors, 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, 
ductanceof the order of .024 henry per nau-
tical mile, and a theoretical cut-off 
frequency of about 30 kc. A voice and 
carrier channel are used on each pair, 
giving a total of 60 four-wire type cir-
cuits on the side circuits of the quads. 
Each 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 aut-off frequencies of most at these 
cables are sufficiently high to permit 
two-band 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 struc-
ture, and a steel reinforcing band is 
used under the lead sheath. 

713. PAPER-INSULATED QUADDED SUBMARINE CABLES - BRITISH ISLES 

Loss  
db per 

Length Conductors Naut. Mile 
Item Type of Neut. Diem. at 800 Cycles 
No. Cable Year Loading (Mlles) (No.) (inches) Sides Phantoms 

Nominal 
Impedance 
(ohms) 

Sides Phantoms 

16 .096 0.18 0.20 422 172 
16 .092 0.16 0.18 443 185 

28 .081 0.24 0.28 375 155 
28 .081 0.2Z 0.28 385 155 
28 .071 0.23 470 
76 .064 0.75 250 

28 .08 0.24 0.29 392 160 
28 .08 0.23 0.29 370 150 
60 .052a 0.55 550 
60 .036b 

16 .081 0.25 0.20 367 151 

5Nonloaded 

bLoaded 
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714. LOADED PAPER-INSULATED SPIRAL-FOUR SUBMARINE CABLES - GERMAN MADE 

Telephone Conductors Nominal 
Impedance 
_121m11__ 

db per Naut. Mile 
800 Cycles 

Item 
No. Cable ear 

Type of 
Loadirwb 

Length 

(=IS') Ltunbelia  
Diem. 

ilachesi 
1 Germany-Denmark 1902 Continuous 10.8 4 .0530  220 0.14 
2 Germany-Denmark 1907 Continuous 11.3 4 0.117 485 0.11 
3 
4 
5 
6 

Germany-Denmark 

Festland-Borkum 
Eastland-Sylt 

Germany-Denmark 88f 
1926 
1931 
1903 
1925 

Coil 
Coil 
Continuous 
Coil 

25 
25.1 
17.2 
9.4 

36 

4 
28 

. .(C):: 
.0310  

750 
355 
470 
570 

0.42 
0.76
.2 
.07 

7 
8 
9 

Festland-Sylt 
Cuxhaven-Helgoland 
Germany-Sweden 

1925 
1903 
1919 

Coil 
Continuous 
Continuous 

8.7 
40.9 
64.5 

28 
2d 
4 

.093 
::1106: 

.082 

615 
310 
380 

.07 
0.10 
0.20 

10 (Zammmsin-Kampinge) 1921 Continuous 64.5 12 .080 470 0.21 
11 Germany-Sweden 1927 Coil 63 48 .059 600 0.25 
12 Germany-Sweden 1930 Coil 64 168 .047 600 0.36 

Pommern-East Prussia 
13 (Leba-Tenkitten) 1920 Continuous 0.95 12 .086 470 0.20 
14 (Leba-Pillau) 1922 Continuous 0.95 12 .075 470 0.20 
15 Leba-Pillau 1930 Coil 100 68 .039 835 0.43 
16 Leba-Danzig 1922 Continuous 80.2 16 .075 500 0.19 

Sweden-Finland 
17 (West)Norrtalje-Mariehamn 1928 Coil 34 32e  .039 650 0.50 
18 (East)Mariehamn-Abo 1928 Coil 75 32e  .059 650 0.34 

19 Sweden-Gotland 1930 Coil 85 28 .047 600 0.35 

'Some cables have additional conductors for telegraph. 

bFor continuously 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 naut. mi. apart giving cut-off frequencies in the range 
4800-7000 cycles. 

c7 strands each having diameter indicated. 

dsingle pair - not spiral-four. 

4 of the 32 conductors are coarser gauge than the other 28, for which size and loss data are given. 

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



Par. 715 

715. GUTTA-PERCHA, BALATA, PARAGUTTA AND 
RUBBER-INSULATED TELEPHONE CABLFS  

a. General. In most undersea 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) In general, 

thU multicore 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. 
c. 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  

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

(3) Permalloy loaded telegraph cables 
are not satisfactory at telephone fre-
quencies. 
d. Concentric Return Type of Cable. 

(1T For good telephone and carrier fre-
quency transmission, a low resistance 
conductor inside the armor wire is needed 
for the return current. This conductor 
consists usually of copper tapes or wires 
laid on the surface of the insulation so 
as to form a c)mplete cylindrical sheath. 
With this type of cable a number of chan-
nels can be used over considerable dis-
tances. The sea 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) 81 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. 
(3) 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 kc. 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 kc. A smaller cable of this 
type has been laid between Algeciras and 
Ceuta, Morocco (20 nautical miles). 
(5) 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-
ameter, 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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)-. 
o. 716. LOADED MULTICORE GUTTA-PERCHA SUBMARINE CABLES 'V 

P 
NH 

Weights Loss ..1 
Length Pounds per Naut.Hile Nominal db per Naut. Mile r 

ot 
Item Type of Naut. No. Each Impedance-Ohms At 800 Cycles  
No. Cable Year 1.10.41.2g Miles Conductors Qnductor pielectric Sides Phantom Sides and Yhantom 

Anglo-French 
1 Abbots Cliffe -Cap Gris Nez 1910 Coil 20.2 4 160 300 860 0.14

a 
 

2 Abbots Cliffe -Cap Gris Nez 1912 Continuous 21 4 300 300 280 0.16a  
3 Dover-Sangatte 1917 Coil 21 4 310 200 710 34( 0.10 
4 Dover-Dunkirk 1917 Coil 41.6 4 310 200 710 340 0.10 
5 Dover-Sangatte 1918 Coil 20.5 4 160 150 775 395 0.13 
6 Dungeness-Audrecelles 1918 Coil 27.6 4 160 150 775 395 0.13 
7 Dungeness -Audrecelles 1918 Coil 26.4 4 310 200 710 340 0.10 
8 Abbots Cliffe -Cap Gris Nez 1919 Coil 20 4 160 300 860 0.11 

Anglo-Irish 
9 (Temple Patrick-Port Mora) 1922 Continuous 22 4 170 195 370 180 0.21 
10 (Nevin, Wales-Howth) 1913 Coil 64 4 160 150 690 445 0.13 

Anglo-Dutch 
11 Aldeburgh-Domburg 1922 Coil 82.3 4 160 150 780 390 0.13 

12 Denmark (Saelvig) 1904 Continuous 21.6 4 270 
13 Denmark 1915 Coil 21.5 4 160 150 755 0.11a  
14 Denmark 1919 Coil 59.3 8 110 100 760 410 0.18 
15 Norway 1919 Continuous 80.8 2 155 180 345 0.20 
16 Norway 1919 Continuous 161.7 2 155 180 365 0.20 
17 Norway 1927 Continuous 27 2 155 180 365 0.19 
18 Sweden-Gotland 1919 Coil 72 4 350 210 650 370 .09 
19 British Government 1917 Coil 66 4 350 210 695 350 .09 
20 Nova Scotia 1928 Continuous 10 4 43 100 600 300 0.44 
21 British Columbia (Georgia 1926 Continuous 26 4 165 195 310 150 0.23 

Strait) 
22 New Zealand 1925 Continuous 49 4 195 150 255 120 0.24 
23 Japan (Tsugaru Channel) 1925 Continuous 45 4 160 195 375 185 0.20 

24 Japan 1927 Continuous 71 4 170 200 375 185 0.20 

allonphantomed 



par. 717 

717. TELEGRAPH CABLES. 
a. A long telegraph cable consists 

mainly 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 reduoe 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 potential 
operating frequency of a nonloaded cable 
is about f = 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. 

0. 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-
recting 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 submarine and land wire-

communication circuits is shown in 
figure 701. This map was taken from a 
publication by Siemens and Halske "25 
Jahre Fernkabel in Europa 1913-1938". 
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Par. 801-802 

CHAPTER 8 
ELECTRICAL PROTECTIVE EQUIPMENT 

801. GENERAL. The protective equipment 
listed in this chapter is available 

for use on electrical communications 
circuits to prevent damage from excessive 
voltages and currents which may be im-
pressed on these circuits by lightning 
or accidental contact with or induction 
from power lines. The equipment herein 
listed is not intended to cover all pro-
tective 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 protectors or protector 
mountings for which they are specifically 
recommended. Dimensions and shipping 
weights for such items as protector blocks, 
fuses, heat coils, and protectors for five 
pairs or less are not given, as they are 
small. Engineering information relative 
to the use id protective equipment on commun-
ication circuits may be found in TM 11-486. 

802. PROTECTOR BLOCKS - DESCRIPTION AND STOCK NUMBERS. 

Manufacturer 
and Mfr.'s 
Code No. 

Shown in 
Figure No. Stock No. Where Used 

Cook 41-190 801 None 41-190 and 41-3001 used in combination in 
Cook 41-3001 801 None Cook B-13 and 0-9 Telephone Protectors 

and in Cook 7 Cable Protector. 

Reliable P-495 802 4E695 or P-495 and P-197 used in combination in 
FTNP4E495 Reliable 955 and 1000 Telephone Pro- 

Reliable P-197 802 4E690-19700 tectors. 
FTMP4E697 

Reliable P-663 802 P-495 and P-663 used in combination in 
Reliable 222 Cable Protector. 

Western Electric 803 4E926 26 and 27 used in combination in W. E. Co. 
Co. 26 98A and 1093A Telephone Protectors and 

Western Electric 803 4E927 1268 and 1269 Type Switchboard Protectors. 
Co. 27 

Western Electric 803 4E930 26 and 30 used in combination in W. E. OD. 
Co. 30 83A Cable Protector and in W. E. Co. EA26 

and EA51 Cable Terminals. 

41 -3001 

FIGURE 801. Telephone Protector Blocks (Cook) 

FIGURE 802. Telephone Protector Blocks 
(Reliable) 

1111111111111111111111116-" 
27 

26 

FIGURE 803. Protector Blocks (Western 
Electric Co. 26 & 271 

27 
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Par. 803 

803. FUSES FOR TELEPHONE LINES - DESCRIPTION AND STOCK NUMBERS. 

Manufacturer 
and Mfr.'s Shown in 
Code No. Figure No. Stock No. 

Ampere 
Rating 

Cook A-9 804 3Z2433 5 
Cook A-12 804 3Z1910 5 

Reliable 55 805 3Z2607.2 7 

Reliable 106 805 3Z2495-1 7 

Western Electric 806 3Z2111C 7 
Co. 11C 

Western Electric 806 3Z2107A7 7 
Co. 7A 

Western Electric 806 3Z2107T 7 
Co. 7T 

Western Electric 807 3Z2160D 0.35 
Co. 60D 

Western Electric 807 3Z2160E 1.25 
Co. 60E 

Where Used 

Cook B-13 Telephone Protector. 
Cook 0-9 Telephone Protector. 

Reliable 955 and 1000 Telephone 
Protectors. 
Reliable 303-F Switchboard Pro-
tector. 

W.E. Co. 98A and 1093A Telephone 
Protectors. 
W.E. Co. LA and LC Type Cable 
Terminals. 
W.E. Co. B51 and B101 Cable 
Terminals. 

W.E. Co. LA and LC Type Cable 
Terminals where sneak current pro-
tection is required. 

W.E. Co. LA and LC Type Cable 
Terminals on pairs used for battery 
feeders. 

FIGURE 804. Fuse (Cook A-9 and A-12) FIGURE 806. Fuse (Western Electric 
Co. 11C, ?Fiend 7T) 

ijimmisimurtammemia,...% 
7-5s 

FIGURE 805. Fuse (Reliable 55 and 106) 
FIGURE 807. Fuse (Western Electric Co. 

60D or 60E) 
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Par. 804-805 

804. HEAT COILS - DESCRIPTION AND STOCK NUMBERS. 

Manufacturer 
and Mfr.'s 
Code No. 

Western Elec-
tric Co. 76A  

Shown in Ampere 
Figure No. Stook No. Rating Where Used 

808 3C476A 0.35 W. B. Co. 1288 and 1269 Type Switch- 
board Protectors. 

FIGURE 808. Heat Coil (Western Electric Co. 76A) 

805. TELEPHONE PROTECTORS FOR ONE PAIR OF WIRES - DESCRIPTION AND STOCK NUMBERS. 

Manufacturer 
and Mfr.'s Shown in 
Code No. Figure No. Stook No. Location Equipped with 

Cook B-13 809 4E4413 Indoors 41-190 and 41-3001 Protector 
Blocks in combination and A-9 
Fuses. 

Cook 0-9 810 5C2209 Outdoors Same as Cook B-13 except A-12 
Fuses. 

Reliable 955 811 None Indoors P-495 and P-197 Proteotor Blocks 
in combination and 55 Fuses. 

Reliable 1000 812 2Z2855 Outdoors Same as Reliable 955. 

Western Electric 
Co. 98A 

813 435098A Indoors 26 and 27 Protector Blocks in 
Combination and 11C Fuses. 

Western Electric 
Co. 1093A 

814 4E5193A Outdoors Same as W. E. Co. 98A. 

•  

 

-0--FUSES 

 

.01-- MOUNTING 

FIGURE 809. Telephone Protector (Cook B-13) 
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Par. 805 

- PROTECTOR BLOCKS 

FIGURE 810. Telephone Protector (Cook FIGURE 812. Telephone Protector 
0-9) (Reliable 1000) 

FIGURE 811. Telephone Protector FIGURE 813. Telephone Protector(Western 
Electric Co. 98A) (Reliable 955) 
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Par. 805 

FIGURE 814. Telephone Protector (Western Electric Co. 1093A) 

169 



Manufacturer 
and Mfr.'s 
Code No. 

Shown in Size - Inches 
Figure No. H W D 

Same as LC-11 except 16 
pairs. 

14-3/8 

14-3/8 

14-3/8 

815 22 

815 29-1/2 

815 29-1/2 

8-9/16 

8-9/16 Same as LC-11 except 26 
pairs. 

8-9/16 Same as LC-11 except 26 
pairs and equipped with 
fuses and protector blocks. 

Western Electric 
Co. LC-16 

Western Ele2tric 
Co. LC-26° 

Western Electric 
Co. LC-26 

Western Electric 
Co. LA-26b 

816 29-1/2 

Western Eleqtric 
Co. LA-51° 

Western Electric 
Co. LA-16 

Western Electric 
Co. LA-26b 

816 49-1/8 

816 22 

816 29-1/2 

Par. 806 

806. TERMINALS FOR PROTECTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY LEAD-
COVERED CABLES - DESCRIPTION 

Western Electric 815 
Co. LC-11 

Remarksa  

19 14-3/8 8-9/16 Provides means for applying 
protection and cross con-
necting inside cable and 
wire to outside cable. 11 
pairs. Not equipped with 
fuses or protector blocks. 

Western Electric 
Co. LA-51b 

14-3/8 8-9/16 Same ats LC-11 except 51 
pairs and equipped with 
fuses and protector blocks. 

29-1/2 8-9/16 Provides means for applying 
proteetion at junction of 
inside cable or wire and 
outside cable. Not arranged 
for cross connections. 26 
pairs. Not equipped with 
fuses and protector blocks. 

29-1/2 8-9/16 Same as LA-26 except 51 
pairs. 

26-1/2 8-9/16 Same as LA-26 except 16 
pairs and equipped with 
fuses and protector blocks. 

29-1/2 8-9/16, Same as LA-26 except 
equipped with fuses and 
protector blocks. 

816 49-1/8  29-1/2 8-9/16 Same as LA-26 except 51 
pairs and equipped with 
fuses and protector blocks. 

Western Electric 815 49-1/8 
Co. LC-51 

a Terminals listed are for wall-mounting 
indoors and use W. E. Co. 26 and 27 pro-
tector blocks in combination and W. E. Co. 
7A fuses. 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. 

b 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. 808-807 

FIGURE 815. Terminals For FIGURE 816. Terminals For Protecting 
Protecting Small Switch- Small Switchboards (Western Electric 
boards (Western Electric Co. LA-26) 

Co. LC-26) 

807. TERMINALS FOR PROTECTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY LEAD-
COVERED CABLES - 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. 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 3./ 2.9 

Western Electric Co. LC-26a 5C2426 85 71 3.7 2.9 

Western Electric Co. LC-51a 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-16a  4E7916 90 68 5.2 4.3 

Western Electric Co. LA-26
a 

4E7926.1 118 94 7.4 6 

Western Electric Co. LA-51a  4E7951.2 188 160 11.1 9.3 

a  Equipped with fuses and protector blocks, 
others are not so equipped. 
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PROTECTOR BLOCKS 

WIRE TERMINALS • 

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 

Cook 7 817 502200 41-190 & 41-3001 

Reliable 222 818 5C2200 P-495 & P-663 

Western Electric 819 502200 26 & 30 Prot. 
Co. 83A Blocks 

Remarks  

For mounting on pole. 
Provides protection 
for five pairs at 
junction of cable and 
open wire. 

FIGURE 817. Cable Protector FIGURE 818. Cable Protector 
(Cook 7) (Reliable 222) 

FIGURE 819. Cable Protector (Western Electric Co. 83A) 
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OPEN WIRE TERMINALS 

PROTECTOR MOUNTINGS 
CABLE TERMINAL 

par. 809 

809. CABLE TERMINALS WITH PROTECTION - POLE MOUNTED - DESCRIPTION. 

Manufacturer 
and Mfr.'s 
Code No. 

Shown in 
Figure No. 

Size - Inches 
D 

Western Elec-
tric Co. 

820 50-1/2 20-1/2 17-1/16 

EA26 

Western Elec-
tric Co. EA51 

55-5/32 36-3/4 15-5/16 

Western Elec-
tric Co. B51 

821 36-31/32 22-3/4 15-5/16 

Western Elec- 821 54-15/32 22-3/4 15-5/16 
tric Co. B101 

Type of 
Prot. Block 
or Fuse Used Remarks 

W.E. Co. 26-30 Provides protec- 
Protector tion for 26 
Blocks pairs at junc- 

tion of cable 
and open wire. 

W.E. Co. 26-30 Same as EA26 
Protector except 51 
Blocks pairs. 

W.E. Co. 7T provides fuse 
Fuses protection for 

51 pairs at 
junction of 
aerial and 
underground 
cable. (See 
TM 11-486 for 
use of 24 ga. 
cable in place 
of fused 
terminal.) 

W.E. Co. 7T Same as B51 
Fuses except 101 

pairs. 

FIGURE 820. Cable Terminals With Protection (Western Electric Co. EA26) 
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 TO UNDERGROUND CABLE 

TO AERIAL CABLE 

Par. 809-810 

FIGURE 821. Cable Terminal With Protection (Western Electric Co. B Type) 

810. CABLE TERMINALS WITH PROTECTION - POLE MOUNTED - STOCK NUMBERS AND LOGISTICAL 
--- DATA. 

Manufacturer 
and Mfr.'s 
Code No. Stock No. 

Weight (Lbs.) Cubic Feet 
Packed 
for 
Export Net 

Packed 
for 

Export Net 

Western Electric Co. None 170 140 11.9 10.1 
EA26 

Western Electric Co. 5C3051-1 265 225 18.3 15.9 
EA51 

Western Electric Co. 
B51 

4E7951.2 
or FTN-10961 

144 119 7.9 6.5 

Western Electric Co. 5C2501.2 210 180 11.5 9.9 
B101 
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Frame Consists of Remarks 

14E. Co. 1420E 
mall frame - "A" 
type; 5 - W.E. Co. 
14352 Prot. Groups 
(25 pr. terminal 
strips mtd. on a 
fanning strip); 
5 - I.E. Co. 1435W 
Prot. Groups (20 
1269A. Protectors 
mounted on a fan-
ning strip) 

W.E. Co. 1425C 
Rain Frame - 'B" 
type equipped 
with 1032 fan-
ning strips. 
Each vertical 
will accommodate 
4 - I.E. Co. 
1268A. Protectors, 
20 prs. each and 
1 - W.E. Co. 
1268B Protector, 
23 prs. Each 
vertical will 
also accommodate 
8 horizontal rows 
of ICE. Co. 65 -
(20 prs. each) 
terminal strips. 

Wall-mounted 
main frame 
protection 
for 100 pre. 

Floor-mounted 
main frame 
protection -
100 prs. per 
vertical. Pro-
tector groups 
and terminal 
strips should 
be ordered 
separately. 
Two verticals 
of frame re-
quired for 
initial instal-
lation. 

Par. 811 

811. MAIN FRAME PROTECTION FOR LARGER SWITCHBOARDS - DESCRIPTION. 

Manufac- Stock 

Shown 
in 

Fig - Size  

Type of 
Prot. Blocks 
Ames and 

turer No. No. H W D Heat Coils 

Western 412520B 822 6'- 1'- 1'- W.E.Co. 26-27 
Electric 9-5/8" 5-13/16" 2-'.1)4" Prot. Block 
Co. W.E.Co. 76.A. 

Heat Coils 

Western 4E2525C 823 8' - a 2'-6" W.E.Co. 26-27 
Electric 4-3/4" Prot. Block 
Co. 14E4 Co. 

Heat Coils 

Reliable 4E2401 
and 

General 
Electric 

Reliable 12 Reliable 309F 
P-663 and Protectors 
P-495 Pro- 
tector 1 - G. Z. copper 
Blocks and oxide rectifier 
Reliable 
106 Fuses 

Combination 
main frame 
and power 
panel 

Provides pro-
tection for 
220 pre. 

a Spacing between verticals is 8w. 
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EACH ADDITIONAL 
UNIT 

PROTECTOR 
BLOCKS 
AND HEAT 
COILS 

FIRST UNIT 

Par. 811-812 

PROTECTOR 
BLOCKS 
AND HEAT 
COILS 

FIGURE 822. Protected FIGURE 823. Protected Main 
Main Distributing Frame Distributing Frame (Floor 

(Wall Mounted) Mounted) (Western 
(Western Electric Co.) Electric Co.) 

812. MAIN FRAME PROTECTION FOR LARGER SWITCHBOARDS -  STOCK NUMBERS AND LOGISTICAL 
DATA. 

Weight (Lbs.) Cubic Feet  
Packed Packed 
for for 

Manufacturer Stock No. Export Net Export Net 

Western Electric Co. 4E25208 

Western Electric Co. 4E2525C 

Reliable and General 4E2401 
Electric 
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Par. 901-905 

CHAPTER 9 
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 
plant 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. 
a. The informationis divided into two 

parts for convenience in use. Section II 
applies to the equipment normally in tac-
tical communications systems. Section Eilff 
applies to "packaged" equipment designed 
primarily for fixed plant service. This 
division of the information is not in-
tended to limit the field of use of either 
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. In 
general, the equipment includes built-in 
testing means and has controls and adjust-
ments which are simple and easy to operate. 

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 cannot 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 link. 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 two-wire basis. Descriptions of 
these items are given in paragraph 906 to 
908 inclusive. The various groupings of 
these items to provide telephone line 
transmission sets is given in paragraph 
909. 
904. STOCK NUMBERS AND LOGISTICAL DATA. 

Paragraph 910 gives stock numbers 
and logistical data for the tactical tele-
phone equipment listed 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. Information 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 0 to 12 kc over each pair 
of wires. Paragraph 912 is for an equiva-
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 kc 
and in the other direction 20 to 32 kc. 
Paragraph 913 is for a balanced two-wire 
carrier hybrid system. The transmission 
frequency band is 0 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 list of spare equipment is included 

in paragraphs 911, 912 and 913. The amount 
of spare equipment to be provided willvary 
widely depending upon conditions and must 
be determined for each specific applica-
tion. The number of spare units indicated 
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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906. VOICE  FREQUENCY REPEATERS AND MISC. EQUIPMENT — TACTICAL — DESCRIPTION. 

Weight Dimensions 12 Volt Dry 
Nomenclature in in Storage Battery 

Shown in Operation Operation Battery Operat
i
on 

Name Type No. Fig. No. Poundsa Inches Operation ° Life TM Remarks  

Telephone EE-89 -A 901 14 7x8 1/2x9 2 weeks TM 11-2006 Two-wire (21 type) voice-frequency intermediate 
Repeater with repeater for use on lines with 20 or 1000-cycle 

Battery signaling. Provides thru simplex telegraph oper- 
ation. Includes one spare tube. Uses one 
Battery BA-40. 

Telephone EE-99-A 902 40 12x8x14 0.5 amp. 7 Days TM 11-348 Four-wire voice-frequency telephone repeater for 
Repeater 12 days Contin- use on wire and cable facilities with 20- or 
Part of uous Use 1000-cycle signaling. 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. Uses vibrator type Power Unit PE-204 
or three Batteries BA-23 and four BA-36. 

Telephone TP-9 903 24 9 1/4x6x12 2 to 4 TM 11-2059 Portable telephone equipped with transmitting 
with Weeks and receiving amplifier for increasing operating 

Batteries range. Transmission is in one direction at a 
time controlled by a push to talk switch 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 m-itroc-1 - - - - Khown as S + DX. See chapter 10. 
Terminal 

4RepeaLers in wooden carrying case. 

bFirst two dimensions indicate floor space required. 

Assumes use of two Batteries BB-55, 150 ampere-hours fully charged 
condition and under normal weather conditions. Batteries nor- 
mally used for standby power and not furnished with equipment. 

dAssumes batteries in good condition under normal weather conditions. 
Batteries not furnished with equipment. 
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FIGURE 901. Telephone Repeater EE-89-A FIGURE 902. Telephone Repeater EE-99-A 



FIGURE 903. Telephone TR-9 FIGURE 904. Repeating 
Coil C-161 



9u?. 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. Poundsa Inchesb VAC Operation TM Remarks 

Ringing EE-100-( ) 905 110 21-1/4 x 36 2.5 amps TM 11-342 Sane 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 TM 11-342 Two 1000-20 cycle ringers for use wnere 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 automatic transfer 
TC-24-( ) from a-c supply to storage batteries. One 

EE-101-( ) required at each end of two circuits. 
Includes 100% spare tubes, fuses and vibrator. 

aRinging equipment in wooden carrying case. 
bFirst 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. 
dAssumes use of two Batteries BB-55, 150 ampere-nours fully charged condition and under normal weather 

conditions. 
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908. CARRIER TELEPHONE EQUIPMENT - TACTICAL - DESCRIPTION. 

Storage 
Battery 
Operationa 

TM or 
Instruction 

Book 

Nomenclature 
Shown in 
Fig. No. 

Weight 
in 

Operation 
Poundsa  

Dimensions 
in 

Operation 
Inchesb 

12 Volt  
110V AC 
Operation 

VAC  Name Type No. 

Telephone 
Terminal 
Part of 
TC-21-( ) 

CF-1-A 907 475 28x19x66 72 7.5 amps 
20 hours 

TM 11-341 

Repeater 
Part of 
TC-23-( ) 

CF-3-A 908 225 28x14x34 36 3.75 amps 
40 hours 

TM 11-341 

Converter 
Part of 
TC-33-( ) 

CF-4-( ) 909 280 24x17x49 36 3.5 amps 
45 hours 

TM 11-2008 

Remarks 

Four-channel carrier telephone terminal. Part of 
spiral-four carrier system using Cable Assemblies 
CC-358. Provides one voice and three carrier channels 
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 voice-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% spare tubes, pro-
tectors, fuses, and vibrator. 

Four-channel carrier intermediate repeater used in 
spiral-four carrier system. Arranged for d-c signal-
ing and d-c telegraph operation over the two sim-
plexes. Has built in transmission testing equipment, 
talking and monitoring arrangement 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. 

Carrier converter for use with Telephone Terminal 
CF-1-A or Repeater CF-3-A to provide 4 circuits over 
a single open wire pair. Operation is on an equiva-
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. 

aIn wooden case except Telephone Unit EE-105 which is in canvas case. 
bFiret two dimensions indicate floor space required. 
°Way also be operated from 220-volt, 50-60 cycle source. To obtain power in watts multiply VA by 0.85. 
aAssumes use of two Batteries BB-55, 150 ampere hour, fully charged and under normal weather conditions. 

Batteries used for standby power. 

co 

Table continued on next page 
to 



CARRIER TELEPHONE EQUIPMENT - TACTICAL - DESCRIPTION  ( Continued ) 

Nomenclature 
Shown in 
Fig. No. 

Weight 
in 

Operation 
Poundsa  

Dimensions 
in 

Operation 
Inchesb 

110V 
AC 

Opera- 
tion 

12 Volt 
Storage 
Battery 

Operationa 

TM or 
Instruction 

Book Name Type No. 

Repeater 
Part of 
TC-37-( 

Carrier 
Hybrid 

Telephone 
Unit 

) 

CF-5-( 

CF-7 

HE-105 

) 910 

911 

912 

380 

54 

16 

24x19x65 

19x10x8 

7-3/ 4  x 
5 x 9-7/8 

54 4.5 amps 
35 hours 

TM 11-2008 

TM 11-2003 

TM 11-2014 

Remark S 

Carrier repeater for use at intermediate offices on 
equivalent four-wire systems using Converter CF-4-( ). 
Arranged for composited telegraph. Has built-in 
transmission testing equipment , talking and monitoring 
arrangements on Channel 1, and automatic transfer from 
the a-c supply to storage batteries. Includes 100% 
spare tubes, protectors, fuses and vibrator. 

Four wire-2 Ivire equipment used with Telephone Termi-
nal CF-1-A and Repeater CF-3-A to provide 1 voice and 
three carrier circuits over a single pair. Operation 
is on a balanced two-wire basis using frequencies up 
to 12 kc in encn direction of transmission. Used 
principally on open 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 for use primarily by lineman to connect to 
voice frequency channel on lines used for carrier 
operation. Contains EE-8-B telephone unit, also fil-
ter to prevent mutual interference 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. 

bFirst two dimensions indicate floor space required. 
°May also be operated from 220-volt, 50-60 cycle source. To obtain power in watts multiply VA by 0.85. 
dAssumes use of two Batteries BB-55, 150 ampere hour, fully charged and under normal weather coalitions. 

Batteries used for standby power. 



FIGURE 908. Repeater CF-3-A FIGURE 907. Telephone Terminal CF-1-A 
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a 909. TELEPHONE LINE TRANSMISSION SETS - TACTICAL - COMPONENT PARTS. 

Nomenclature 
Quan. Principal Component Parts 

Dimensionsa  
in Operation 

Inches 

Weight 
in Operation 

lbs. Name Type No. 

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 x 6 x 5-1/2 8 
1 Tool Equipment TE-123-( ) 7 x 16 x 7 20 
1 Telephone EE-8-( ) 4 x 8 x 10 10 

Accessory Equipment and Spare Parts 187 
Total 1190 

Repeater Set TC-23-( ) 1 Repeater CF-3-A 28 x 14 x 34 225 
1 Power Unit PE-214-( ) 14 x 18-1/2 x 10 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 x 16 x 7 20 

Accessory Equipment and Spare Parts 132 
Total 7.5 

Ringer Setb TC-24-( ) 1 Ringing Equipment EE-101-( ) 21 x 15 x 11-1/2 95 
2 Batteries BB-b5 26 x 14 x 19 110 

Accessory Equipment and Spare Parts 135 
Total TTU 

Telephone Repeater Sete TC-29-A 1 Telephone Repeater EE-99-A 12 x 8 x 14 40 
1 Power Supply PE-204 5-3/4 x 6-3/4 x 5-1/2 10 
1 Telephone EE-8-( ) 4 x 8 x 10 10 

Accessory Equipment and Spare Parts 20 
Total -817 

Converter Set TC-63-( ) 1 Converter CF-4-( ) 24 x 17 x 49 280 
2 Batteries BB-55 26 x 14 x 19 110 

Accessory Equipment and Spare Parts 180 
Total 876 

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 RAr83-( ) 14 x 10 x 6 50 
1 Test Equipment 1E-53 7 x 6 x 5-1/2 8 
1 Tool Equipment TE-1.23 7 x 16 x 7 20 
1 Telephone EE-8-( ) 4 x 8 x 10 10 

Accessory Equipment and Spare Parts 87 
Total 767 

aFirst two dimensions indicate floor space required. 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. 
eTwo Batteries BA SO and three Batteries BArai or four Batteries BA-36 or two Batteries BB-55 are reauired but not 

broviaed us part of the set. 
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910. TELEPHONE LINE TRANSMISSION EQUIPMENT - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA. 

Total 
Volume - Cu.Ft. 

Ship 
Nomenclature 

Weight - lbs. 
Heaviest Package 

Total 
Weight - lbs. 

Packed In Carrying Packed In Carrying Packed In Carrying 
Name Type No. Stock No. For Export Case For Export Case For Export Case Tonsa  

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 2.5 0.8 .1 
Telephone Repeater Sete 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 3C161 4.7 3 - 3 - 

b VOICE FREQUENCY RINGING EQUIPMENT 

Ringing Equipment EE-100-( ) 4E2100 150 110 150 100 3.9 2.3 .1 
Ringing Equipment EE-101-( ) 4E2101 140 95 140 95 3.6 2.1 .1 
Ringer Set 

c CARRIER TELEPHONE EQUIPMENT 

TC-24-( ) 4F2124 140 95 440 340 14 10.1 .4 

Telephone Terminal CF-1-A 488361 735 475 735 475 43.8 20.3 1.1 
Repeater CF-3-A 4B3203 340 225 340 225 17.9 7.7 .5 
Converter CF-4-( ) 484484 530 280 530 280 35.0 11.6 .9 
Repeater CF-5-( ) 4B3205 690 380 690 380 40.0 17.7 1.0 
Carrier Hybrid CF-7 481467 75 54 75 54 2.2 .8 .1 
Telephone Terminal Set TC-21-( ) 488360-21 735 475 1470 1190 62.0 40 1.5 
Repeater Set TC-23-( ) 483223 340 225 1150 685 42.0 28 1.1 
Converter Set TC-33-( ) 48449-33 530 280 830 570 44 22 1.1 
Repeater Set TC-37-( ) 483237 690 380 1180 860 53 34 1.3 
Telephone Unit EE-105 488405 - 16 - 16 - .4 - 

a40 cu. ft. assumed equal to 1 ship ton. 

bRequires in addition: 
One Battery BA-40 

°Requires 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-( ). 



Par. 911-913 

911. SUMMARY OF EQUIPMENT REQUIRED 
CABLE OR OPEN WIRE. 

Nomenclature 

FOR 4-WIRE CARRIER OPERATION OVER SPIRAL-FOUR 

Type No. Number Requireda  

 

Name 

 

   

a 

b 

PER TERMINAL 
Telephone Terminal Set 
Ringer Set 

PER REPEATER 
Repeater Set 

SPARE EQUIPMENTb 
Telephone Terminal 
Repeater 
Ringing Equipment 
Power Unit 
Power Unit 
Rectifier 

TC -21 -( ) 
TC -24 -( ) 

TC-23- 

CF-1-A 
CF-3-A 
EE-101-( ) 
PE-75-( ) 
PE-214-( ) 
RA-8.3-( ) 

 

1 
2 

1 

 

1 per 
1 per 
1 per 
2 per 
2 per 
1 per 

system 
3 or less repeaters 
system 
system 
repeater 
system 

aFor 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 CV-4-( ). 

a 

Nomenclature 
Number Requireda  Name Type No. 

PER TERMINAL 
Telephone Terminal Set TC-21-( ) 1 
Converter Set TC-33-( ) 1 

b 
Ringer Set 

PER REPEATER 
TC-24-( ) 2 

c 
Repeater Set 

EQUIPMENTb 
TC-37- 1 

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-k ) 2 per repeater 
Rectifier RA-83-( ) 1 per system 

&For 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 OVER OPEN WIRE 
USING CARRIER HYBRID  CF-7. 

 

Nomenclature 
Type No. Number Requireda  Name 

  

    

a PER TERMINAL 
Telephone Terminal Set 
Carrier Hybrid 
Ringer Set 

b PER REPEATER 
Repeater Set 
Carrier Hybrid 

c  SPARE EQUIPMENTb 
Telephone Terminal 
Repeater 
Carrier Hybrid 

Ringing Equipment 
Power Unit 
Power Unit 
Rectifier 

TC-21-( ) 
CF-7 
TC-24-( ) 

TC-23-( ) 
CF-7 

CF-1-A 
CF-3-A 
CF-7 

EE-101-( ) 
FE-75-( ) 
PE-214-( ) 
RA-83-( ) 

1 
1 
2 

1 
2 

1 per system 
1 per 3 or less repeaters 
1 per sys. + 1 per 3 or 

less rep. 
1 per system 
2 per system 
2 per repeater 
1 per system 

aFor 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. 
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par. 914-916 

Section /I/ 
Fixed Plant Equipment 

914. GENERAL. 
a. Pri7a-Flant 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 cir-
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 tac-
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 
a 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  

"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 is 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 packaged 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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913 10 3-1/ 2„c 

914 43 8-3/49,0  

915 455 4' 1",d 70 

TM 11-2020 
or X-66247 

TM 11-2031 
or X-66150 

TM 11-2021 
or X-0641 
TM 11-2027 
or x-66231 
TM 11-2028 
or X-66230 
TM 11-2042 
or X-66260 
TM 11-2046 
or X-61806 

a Panel; Line X-61823H 
Terminating 
and Simplex; 
Telephone 

b Panel; Line Xp.618230 
Terminating 
and Composite; 
Telephone 

c Repeater X..61821J 
Package; 
Telephone; 
V.F.(single) 

917. VOICE FREQUENCY TELEPHONE EQUIPMENT - FIXED PLANT - DESCRIPTION. 

115V TM or 
Nomenclature Shown in Weight Height 50-60-AC Instruction 

Type NaMe Type No.a  Fig. No. Installed Installed VA b,e Booka  Remarks 

 

For terminating noncomposited open wire and cable circuits. 
Can be used with 20-cycle or 1000-cycle signaling. Provides 
simplex telegraph leg. Furnished in one shipping case. In-
cludes protector drainage 1:1 ratio repeating coil, test jacks, 
instruction books, drawings, spare protector blocks. Paired 
cross connecting wire not included. 

For terminating composited open wire and cable circuits. Used 
only on circuits with 1000-cycle signaling. Provides 2 com-
posited d-c telegraph legs. Furnished in one shipping case. 
Includes protector drainage, 1:1 ratio repeating coil, com-
posite set, test jacks, instruction book, drawings, spare pro-
tector blocks. Paired cross connecting wire not included. 

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. A00-20 cycle ringers included. Ringer cross-
connectable to any 2 telephone circuits. Bridging circuit for 
bridged extension included. 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 composite balancing networks adjustable for almost 
any type of line, test jacks, telephone, a-c convenience out-
lets, cross-connecting wire, instruction books, drawings, 
approx. 200% spare vacuum tubes, spare protector blocks, 
voltohm milliammeter, test receiver, spare fuses, plugs, test 
cords, maintenance 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. 200% spare vacuum tubes, spare protector 
blocks, spare fuses, test cords, plugs, maintenance tools. 

Repeater X-61821K 916 665 7' 0",d 70 TM 11-2027 
Package; or X-66231 
Telephone; TM 11-2028 
V.F.(triple) or X-66230 

aWestern Electric Co. code. 
b115 volts, 50-60 cycle VA figures. To attain power in watts multiply VA figure by 0.85. 
°Equipment 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. Four feet clearance front and 

rear desirable for access to equipment. 
°All equipment must have adequate power supply based on requirements of each office taken as a whole. 
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FIGURE 913. Panel; Line Terminating and FIGURE 914. panel; Line Terminating and 
Simplex; Telephone X-61823H Composite; Telephone X-61823C 
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FIGURE 915. Repeater Package; Telephone; 
V.F. (Single) X-61821J 

FIGURE 916. Repeater Package; Telephone; 
V.F. (Triple) X-61821K 



918. VOICE FREQUENCY RINGING EQUIPMENT — FIXED PLANT — DESCRIPTION. 

115V TM or 
Nomenclature Shown in Weight Height 50-60-  AC Instruction 

Item Name Type No. Fig. No. Installed Installed vAb,e Book 

c 
a Ringer Package: 

Voice Frequency; 
X-61820Aa 917 245 2' 4", 85 TM 11-2021 

or X-63641a  
4 Circuit 

b Ringer Package: 
Voice Frequency; 
2 Circuit 

X-61820Ba  Same as 
1 Unit of 
fig. 917 

90 14", 45 TM 11-2021 
or X-63641a  

c Ringer Package: TA-3/FT 918 26 7”d 11 TM 11-2011 
Telephone; 
Voice Frequency 

Remarks 

Four 1000-20 cycle ringers for equipping 
four telephone circuits at one terminal 
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. 

Two 1000-20 cycle ringers for equipping 
two telephone circuits at one terminal 
point. Otherwise same as item a. 

One ringer arranged for either 1000-20 or 
500-20 cycle ringing. 
Includes 20-cycle generator to signal 
switchboard or telephone. Also may be oper-
ated from 12 volt battery using 1.1 
amperes. 

aWestern Electric Co. code numbers. 

b115-volt, 50-6U-cycle VA figures. To obtain power in watts multiply VA figure by 0.85. 

aEquipment 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. 

dEquipment is on a 19" panel which must be mounted in apparatus cabinet, paragraph 920. 

eAll equipment must have adequate power supply based on requirements of each office taken as a whole. 



BINDING POSTS 
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FIGURE 917. Ringer Package; Voice Frequency; 
4 Circuit X-61820A 

FIGURE 918. Ringer Package; Telephone; 
Voice Frequency TA-3/FT 



919. CARRIER TELEPHONE ECFIPMENT - FIXED PLANT - DESCRIPTION. 

TM or 
Nomenclature Shown in Weight Height 50-60 AC Instruction 

Item Name Type No. Fig. No. Installed Installed VA btd Book Remarks 

a Terminal X-662/7Aa 919 55 12-1/4",° 60 TM 11-2025 Panel may be used as an East or West terminal. Pro- 
Package: TM 11-2038 vides one additional equivalent four-wire circuit 
Telephone; above voice range on open wire physical or side 
H Carrier circuit. Frequency band 4 kc to 10 kc. Must be 

used with one item c to form complete terminal. May 
be used for 12-channel voice frequency telegraph. 
Manual regulation. Two-wire or four-wire voice 
termination. Furnished in one shipping case. 

Includes test jacks, drawings, approx. 2004 spare 
vacuum tubes and instruction books 

b Repeater X-66217Ba 920 40 
Package: (est.) 
Telephone; 
H Carrier 

8-3/4",c  40 TM 11-2025 Used to extend length of type H carrier systems. 
TM 11-2038 Must be used with 2 items c to form complete re-

peater. Manual regulation. Furnished in one 
shipping case. 

Includes test jacks, drawings, approx. 200-4 spare 
vacuum tubes. Instruction books included with 
item c. 

c Panel: Line X-66217Ca 921 20 3-1/2",c TM 11-2025 Used at type H terminals and repeaters items a and b, 
Filter and (est.) TM 11-2038 to separate typo H carrier and voice circuits. Must 
Balancing; operate with par. 918 items a, b, c or d to provide 
Telephone protector drainage. Two panels may be connected to 

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. 

aWestern Electric Co. code numbers. 
b115-volt, 50-60-cycle VA figures. To obtain power in watts multiply VA figure by 0.85. 
°Equipment 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. 

Table continued on next page 
a 



CARRIER TELEPHONE EQUIPMENT - FIXED PLANT - DESCRIPTION  (Continued) 
115V TM or 

Nomenclature Shown in Weight Height 50-60- AC Instruction 
Item Name Type No. Fig. No. Installed Installed VA b ,d Book  Remarks 

 

d Terminal X-61819Pa 922 1190 
Package: 
Telephone; 
C Carrier; 
East 

c 300 TM 11-2023 
or X-66229a 
TM 11-2026 
or x-66228 a  

Used at East end of C carrier system. Used with 
item e to form complete system. Provides three 
additional equivalent four-wire circuits above voice 
range on open wire physical or side circuit and two 
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 12-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 provide two-wire 
terminations. Volume limiters, pads for four-wire 
termination on any channel. Test jacks, telephone, 
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, 0, 3, 6, 
9 db pads for four-wire terminating sets. 

Terminal 
Package: 
Telephone; 
C Carrier; 
West 

X-61819Ra 922 1190 300 TM 11-2023 
or I-66229a  
TM 11-2026 
or x-66228a  

Used at West end of C Carrier system. Used with 
item d to form complete system. Otherwise same as 
item d. 

awestern Electric Co. code numbers. 
b115-volt, 50-60-cycle VA figures. To obtain power in watts multiply 

VA figure by 0.85. 
°Equipment is furnished in two steel cabinets each 7' high, each requiring floor space 1' 10-1/4" wide 

by 1' 5" deep. Four foot clearance front and rear desirable for access to equipment. 
dAll equipment must have adequate power supply based on requirements of each office taken as a whole. 

Repeater 
Package; 
Telephone; 
C Carrier 

X-61819Sa 923 1080 240 TM 11-2023 
or X-66229a 
TM 11-2026 
or X-662285  

Used to extend length of type C Carrier systems. 
Provides 2 composited telegraph legs in each direc-
tion. Automatic regulation. Following batteries 
must be furnished; six BA.Z4. Furnished in three 
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. 



115V TM or 
Nomenclature Shown in Weight Height 50-60-  AC Instruction 

Item Halls Type No. Fig. No. Installed Installed VA Book  Remarks 

 

Panel: 
Transfer; 
C Carrier; 
Packaged 

X-61823Ba 90 17-1/2"b TM 11-2031 Used at non-C Carrier Repeater points to transfer C 
or X-66150a Carrier system to another line pair, or to terminate 

a voice circuit when C system continues. Must oper-
ate with paragraph 917 items a, b, c, or d. Used 
for CS or CU frequency allocations. Furnished in 
one shipping case. 

Includes two C Carrier line filters, carrier bal-
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 

a  Western Electric Co. code numbers. 

b Equipment is on a 19" panel which must be mounted in apparatus 
cabinet, paragraph 920. 

VW TUC 

FIGURE 919. Terminal Package; Telephone; 
0 H Carrier X-66217A 



FIGURE 920. Repeater Package; Telephone; 
H Carrier X-66217B 

FIGURE 921. panel; Line Filter and Balancing; 
Telephone X-66217C 



FIGURE 922. Terminal Package; Telephone; 
C Carrier X-61819P or R 

FIGURE 923. Repeater Package: Telephone; 
C Carrier X-61819S 
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920. APPARATUS CABINETS FOR TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT - DESCRIPTION 

 

Nomenclature Estimated Height 
Type No.a  Weight Installed Installed')  

 

Item Name 

 

Remarks 

     

X-61823D 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 
stacked. Furnished in one shipping case. A-c convenience outlets 
for supplying power to equipment and test sets. Includes drawing 
of power supply circuit. 

X-61823E 140 3' 6" For mounting equipment furnished on 15" panels. Has built in relay 
rack with 35" vertical mounting plate space. Cabinets may be 
stacked. Otherwise sane as item a. 

X-61823F 250 7' 0" For mounting equipment furnished on 19" panels. Has built in relay 
rack with 77" vertical mounting plate space. Otherwise same as 
item a. 

a Cabinet: Telephone; 
Apparatus; 2' 4" high 

Cabinet: Telephone; 
Apparatus; 3' 6" high 

c Cabinet: Telephone; 
Apparatus; 7' 0" high 

aWestern 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. 



921. TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT - STOCK NUMBERS AND LOGISTICAL DATA. 

Total Cu. Ft. 
Packed for Nomenclature 

Weight - lbs. 
Largest Package 
Packed for 

Total 
Weight - lbs. 
Packed for 

Name Type No.a  Stock No. Export Export Export Ship Tonsb 

VOICE FREQUENCY TELEPHONE EQUIPMENT 

Panel; Line Terminating and Simplex; Telephone X-61825E 4C6110 30 30 1.8 
Panel; Line Terminating and Composite; Telephone X-618230 4C1806-3 75 75 3.5 .1 
Repeater Package: Telephone; V.F. (single) X-61821J 483198.1 610 610 25.0 .6 
Repeater Package: Telephone; V.F. (triple) Xp-61821K 483199.1 835 940 35.5 .9 

VOICE FREQUENCY RINGERS 

Ringer Package: Voice Frequency; 4-Circuit X-61820A 4F2060 325 325 .3 
Ringer Package: Voice Frequency; 2-Circuit 
Ringer 

X-61820B 
TA-3/FT 

4F2060B 
4F2050-3 

145 
70 

145 
70 

11.063  

3.6 
.1 
.1 

CARRIER FREQUENCY TELEPHONE EQUIP?WT 

Terminal Package: Telephone; H Carrier X-66217A 4B3202A 125c  125c  6.0c  .2c  
Repeater Package: Telephone; H Carrier X-662178 4B3202H 70c  700  4.5c  .10  
Panel; Line Filter and Balancing; Telephone X-6621704B3202HB 40c 40c 2.90 .10 
Terminal Package: Telephone; C Carrier; East X-61819P 4B8363C-1.1 810 1680  75.0 1.9 
Terminal Package: Telephone; C Carrier; West 
Repeater Package: Telephone; C Carrier 

X-61819R 
X-61819S 

4B8363C-2.1 
4832020-1 

810 
725 1570 

1::: 75.0 
75.0 

1.9 
1.9 

Panel; Transfer; C Carrier; Packaged X-618238 4C1806-4 150 6.0 .2 
Telephone Unit EE-105 See paragraph 910 

APPARATUS CABINETS 

Cabinet: Telephone; Apparatus; 2' 4" high L-618231) 4C1806-7 175°  175° .3 
Cabinet: Telephone; Apparatus; 3' 6" high X-61823E 4C1806-5 265° 31:5: c  265° 1 .4°  
Cabinet: Telephone; Apparatus; 7' high X-61823F 4C1806-6 4200  4200  30.0 .8 

a Western Electric Co. code numbers except TA-3/FT and EE -105 

b 40 cu. ft. assumed equal to 1 ship ton. 

Approximate values. 



Par. 922 

922. SICLECTION OF EQUIPMENT. 
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 
TM 11-2u22. 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 "L-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 as 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  

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 or 
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 650 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 or 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. 
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Nomenclature Reference 
Type No.a,b97-  Par. Item Name 

Par. 923 

923. SELECTION OF PACKAGED TELEPHONE TRANSMISSION EQUIPMENT - FIXED PLANT 
EQUIPMENT REQUIRED PER CIRCUIT. 

Equipment Required at Each Office 

Iten Type of Circuit 

a Non-repeatered Voice Circuit  
Order for conditions (1), (2), (3), 
or (4) as required. 

Cross connecting wire must be 
ordered separately 

(1) Physical or side circuit 
arranged for simplex tele-
graph, 20-cycle signaling 

(2) Physical or side circuit 
equipped with composite 
sets, 1000-cycle signaling 

Panel; Line Terminating X-61EC3H 917 a 
and Simplex; Telephone. 

Panel; Line Terminating X-61823C 917 b 
and Composite; Telephone. 
Ringer Package: 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. 

b Repeatered Voice Circuit  

(1) At each terminal without a 
terminal voice frequency 
repeater 

Panel; Line Terminating X-61823H 917 a 
and Simplex; Telephone. 
Ringer Package: Voice X-61820A 918 a or 
Frequency. or B 

Panel; Line Terminating X -61823C 917 b 
and Composite; Telephone. 
Ringer Package: Voice X -61820A 918 a or 
Frequency, or B 

(4) Phantom circuit, 1000-cycle 
signaling 

(2) At each terminal with a 
terminal repeater 

Repeater Package: Tele-
phone; Voice Frequency. 

Ringer Package: Voice 
Frequency (required 
only with X-61821K). 

X-618211 
or K 

X-61820A 
or B 

917 c or 
d 

918 a or 
b 

(3) At each intermediate repeater Repeater Package: Tele- X-618811 917 c or 
point phone; Voice Frequency. or K 

(4) At each repeater point at which 
a bridged circuit is required 

Depends on type of exten- 
sion see Instruction book 
X-66230. 

awestern Electric Co. code number. 

bThe number of voice frequency ringer packages required for each office is deter-
mined by the total number of circuits requiring ringers at that office. The four 
circuit ringer package X-61820A should be used whenever possible in preference to 
the two circuit package X-61820B. The ringers in X-618211 may be used instead of 
X-61820A or B, when available. 

CThe number of voice frequency telephone repeater packages required for each office 
is determined by the total number of circuits requiring voice repeaters at that 
office. The three repeater package X -61821K should be used whenever possible in 
preference to the single repeater package X-618217. 

Table continued on next page 
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Par. 923 

SELECTION OF PACKAGED TELEPHONE TRANSMISSION EQUIPMENT - FIXED PLANT EQUIPMENT 
REQUIRED PER CIRCUIT (Continued). 

Equipment Required at Each Office 

Item Type of Circuit Name 

Nomenclature  Reference  
 Type No.a,b,c Par=  Item 

   

e Carrier Transfer Sets  

(1) At each C Carrier Transfer 
Point 

Terminal Package: Telephone; 
C Carrier; East. 

Ringer Package: Voice Frequency. 
(One ringer per channel. No 
ringer required on channels 
equipped with V.F. Telegraph). 

Terminal Package: Telephone; 
C Carrier; West. 

Ringer Package: Voice Frequency. 
(One ringer per channel. No 
ringer required on channels 
equipped with V.F. Telegraph). 

Repeater Package: Telephone; 
C Carrier 

Terminal Package: Telephone; 
H Carrier. 

Panel; Line Filter and Balanc- 
ing; Telephone. 

Ringer Package: Voice Frequency. 
(Voice circuit equipment per 
items a or b must be furnished) 

Repeater Package: Telephone; 
H Carrier. 

Two Panels; Line Filter and Bal-
ancing; Telephone. (Voice cir-
cuit equipment per items a or 
b must be furnished on each 
side of H Repeater) 

c Type C Carrier System  

(1) At East Terminal 
In addition provide the 
following: 2 Batteries 
BA-8, 10 Batteries BA-27, 
6 Batteries BA-34 

(2) At West Terminal 
In addition provide the 
following: 2 Batteries 
BA-8, 10 Batteries BA-27, 
6 Batteries BA-34 

(3) At C Carrier Repeater Point 
In addition provide the 
following: 6 Batteries 
BA-34 

d Type H Carrier System 

(1) At each terminal 

(2) At each H Carrier Repeater 
Point 

X-61819P 919 d 

X -61820A 918 a 

X -61819R 919 e 

X-61820A 918 a 

X-61819S 919 

X-66217A 919 a 

X-66217C 919 c 

X -61820A 918 a or 
or B b 

X -66217B 919 b 

X -66217C 919 c 

Panel; Transfer; C Carrier; X-618238 919 
Packaged. (Voice circuit equip- 
ment per items a orb must be 
furnished on each side of trans- 
fer panel) 

(2) At each H Carrier Transfer Two Panels; Line Filter and Bal- X-66217C 919 c 
Point ancing; Telephone. (Voice cir- 

cuit equipment per items a or 
b must be furnished on line side 
of each line panel) 

aWestern Electric Co. code number. 

bThe number of voice frequency ringer packages required for each office is deter-
mined by the total number of circuits requiring ringers at that office. The four 
circuit ringer package X -61820A should be used whenever possible in preference to 
the two circuit package X -61820B. The ringers in X -61821J may be used instead of 
X -61820A or B, when available. 

cThe number of voice frequency telephone repeater packages required for each office 
is determined by the total number of circuits requiring voice repeaters at that 
office. The three repeater package X -61821K should be used whenever possible in 
preference to the single repeater package X -61821J. 
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Par. 924 

924. SELECTION OF TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT 
COMMON EQUIPMENT REQUIRED PER OFFICE. 

Equipment Required at Each Office 
Nomenclature Reference 

Item Equipment Required Name Type No.a  Par. Item 

a Apparatus Cabinets  

gquipment mounted on 19-inch wide 
panels, not furnished in cabinets, 
should be mounted in one of the 
following apparatus cabinets ac-
cording to the space required. 
One cabinet may house several 
types of panels. 

     

(1) 22-3/4  inches vertical mount-
ing space 

(2) 35 inches vertical mounting 
space 

(3) 77 inches vertical mounting 
space 

Cabinet: Telephone; Apparatus; 
2'-4" high 

Cabinet: Telephone; Apparatus; 
3'-6" high 

Cabinet: Telephone; Apparatus; 
7' high 

X-61823D 

X-61823E 

X-61823F 

920 a 

920 b 

920 

b Office Tool Sets  

Any office which contains pack-
aged equipment should be equipped 
with one of the following office 
tool sets. 

Testing Equipment  

Each office which contains any 
of the following telephone equip-
ment should have available the 
testing equipment listed below. 
Only one test package of each 
type is normally required per 
office. At each office equipped 
with 

(1) Line Terminating and Simplex 
Panels 

(2) Line Terminating and Composite 
Panels 

(3) One Voice Frequency Repeater 
(4) Two or more Voice Frequency 

Repeaters 
(5) Type H Carrier 

(6) Type C Carrier 

d Lineman's Telephone Set  

Each office containing types C or 
H carrier equipment should have 
available a lineman's telephone 
set designed for use by lineman 
working on carrier equipped lines. 

Tool Set: Telephone and Tele-
graph; Installation and Main-
tenance; for Small Offices 

Tool Set: Telephone and Tele-
graph; Installation and Main-
tenance; for Medium Offices 
Tool Set: Telephone and Tele-
graph; Installation and Main-
tenance; for Large Offices 

X-66086 

X-66037 

X-65088 

1311 

1311 

1311 

None 

None 

None 
Testing Package: Te,.ephone; X61821L 1314 
Voice Frequency 
Testing Package: Telephone; X-61821L 1314 
Voice Frequency 

Testing Package: Telephone; X-61819T 1314 
C Carrier 
Testing Package: Telephone; X-51821L 1314 
Voice Frequency 

Telephone Unit EE-105 919 h 

aWestern Electric Co. code numbers except Telephone Unit EE-105. 

Table continued on next page 
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Par. 924 

SELECTION OF TEl LINE TRANSMISSION EQUIPMENT - FIXED PLANT 
COMMON EQUIPMENT REQUIRED PER OFFICE  (Continued). 

Equipment Required at Each Office 
Nomenclature Reference 

Item Equipment Required Name Type No.a  Par. Item 

e Power Supply  

An adequate supply of regular 
and emergency power to care for 
ultimate office requirements 
should be provided. In addition 
to power required by telephone 
and telegraph equipment provide 
the following: 350VA for 
test sets, soldering irons, 
etc. 350VA for general 
lighting. Refer to Chapter 10 
for telegraph and teletype-
writer power requirements. 
Power wiring to each cabinet 
must be ordered separately. 

Regular and Emergency Power 

f Grounds 

A good ground is required. 
Ground wiring to each line 
of cabinets must be fur-
nished separately. 

3-115 Volt 60 Cycle a-c Engine 
Alternators. 
Automatic Engine Power Transfer 
Panel.Vumber of panels deter-
mined by load, each panel has 
2 busses, each with 50 amperes 
capacity) 

Modela  
A-100-A-GD6 

aMade by Pacific Enterprises, San Francisco, Calif. 
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Par. 925 

925. EXAMPLES OF USE OF PACKAGED EQUIP-
MENT. 

a. Three examples, paragraphs 926, 927, 
and 928 are given to show the application 
of the ordering methods outlined in para-
graphs 923 and 924. The upper part of 
each figure shows in a general way the 
type of equipment and circuit arrange-
ments to be set up. The lower part of 
each figure shows the equipment which 
should be ordered. The packages are in-
dicated by boxes outlined by solid lines, 
and the equipment making up each package 
is enclosed by dash lines. In all cases 
spare parts are included. In the smaller 
packages these are included in the same 
box as the equipment and in the larger 
packages they are packed in separate 
boxes. The testing equipment and tools 
required at each office for setting up 
and maintaining the equipment are shown 
in the boxes below the equipment associ-
ated with the telephone circuits. 
b. Paragraph 926 illustrates the con-

dition where one pair of wires is equipped 
to provide a low net loss Type H carrier 
circuit and a high net loss voice-fre-
quency circuit with an intermediate re-
peater. As such a pair would ordinarily 
be used for composited d-c telegraph cir-
cuits, line terminating and composite 
panels, and not line terminating and sim-
plex panels, are used at the terminals 
of the voice-frequency circuit. It is 
assumed that there is little possibility 
of further expansion on this line, so the 
single repeater package is used at Office 
B. The two spare ringers provided in 
this package may be used on other cir-
cuits terminating there if desired. At 
Office A, Apparatus Cabinet X-61823E is 
required to mount the several types of 
voice and carrier equipment. At Office 
C it is anticipated that there may be re-
quirements for further panel mounted 
equipment, so Apparatus Cabinet X-61823F 
has been indicated in preference to the 
smaller cabinet which would otherwise be 
adequate. 
c. Paragraph 927 illustrates the use of 

packaged equipment to provide one Type C 
system end one voice-frequency telephone 
circuit with intermediate repeaters on 
a single open-wire pair. Although the  

requirements for voice-frequency ringers 
and repeaters are identical at Office A 
and Office C, ordering of different pack 
ages is indicated in order to illustrate 
the options which may be exercised in 
this connection. Office A is considered 
to be on the outer fringe of a communi-
cations network with little anticipated 
future growth. Hence, a single voice-
frequency repeater package is used. The 
ringer requirements are met by providing 
only atwo-circuit voice-frequency ringer, 
which together with the two-circuit 
ringer in the repeater package, meet the 
requirements. Office C, however, is 
assumed to be a larger office for which 
considerable growth is anticipated. In 
this case a three repeater package is 
provided although only one repeater is 
required for the layout shown. A four-
circuit voice-frequency ringer package 
X-61820A is also used. The spare re-
peaters and ringers are available for 
use on other circuits. 
d. Paragraph 928 shows the equipment 

layout for two open-wire pairs arranged 
to provide one Type C and one Type H 
carrier system and two voice-frequency 
circuits with terminal and intermediate 
repeaters. The three repeater voice-
frequency repeater package X-61821K is 
used at each office instead of two sin-
gle repeater packages. This provides 
one spare repeater at each location 
which may be used for a third voice-
frequency circuit when required. At 
Office A two four-circuit voice-frequency 
ringer packages X-61820A are used, leav-
ing three spare ringers for use on other 
circuits. At Office C only one four-
circuit voice-frequency ringer package 
and one two-circuit package are used. 
The use of the two-circuit voice-frequency 
ringer package X-61820B in this case is 
a matter of judgment and is shown to in-
dicate the possible variations in treat-
ment. One spare ringer is available at 
Office C; therefore, one more vuice-
frequency circuit could be added between 
A and C without ordering additional 
equipment. 
e. Illustrative problems in the 

ordering of complete communication sys-
tems are given in chapter 2. 
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926. H CARRIER PACKAGED EQUIPMENT ON A SINGLE OPEN WIRE PAIR. 
a. Circuit Arrangement. 

OFFICE A OFFICE B OFFICE 

b. Packaged Equipment. 
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927. C CARRIER PACKAGED EQUIPMENT ON A SINGLE OPEN WIRE PAIR. 

a. Circuit Arrangement. 
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b. Packaged Equipment. 
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926. C AND Ii CARRIER PACKAGED EQUIPMENT ON TNO OPEN WIRE PAIRS.  

a. Circuit Arrane,ement. 
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par. 1001-1005 

CHAPTER 10 
TELEGRAPH EQUIPMENT 

Section I 
General 

1001. INTRODUCTION.  
a. The telegraph equipment referred to 

in this chapter includes tactical and 
fixed plant equipment for operation on 
wire circuits and on radio links in com-
bination with other communication equip-
ments. Telegraph equipment includes car-
rier terminal equipment, d-c equipment, 
teletypewriter equipment and radio-
teletype terminal equipment. 
b. Composite sets and simplex coils 

for deriving d-c telegraph circuits are 
included in the telephone line trans-
mission equipment covered in chapter 9. 
c. Section II covers tactical equip-

ment and section III covers fixed plant 
equipment. In addition to descriptive 
matter, stock numbers end logistical data 
these two sections also give illustra-
tions of the use of the various tactical 
and fixed plant telegraph equipments. 
The same test sets, tool equipment and 
teletypewriter supplies are used with 
both tactical and fixed plant equipment. 
Test packages are furnished with fixed 
plant packaged equipments. These items 
are covered in section IV and in 
chapter 13. 
d. Information on the engineering of 

systems employing telegraph equipment 
may be obtained from "Electrical Communi-
cation Systems Engineering - General In-
formation" TM 11-486. More detailed 
information regarding particular types of 
equipment can be obtained from "Applica-
tion of Fixed Plant Telephone and Tele-
graph Packaged Equipment to Open Wire 
Lines" TM 11-2022 and to Technical 
Manuals, Instruction Books or Instruc-
tion Manuals covering the individual 
equipments. Technical Manuals are issued 
by the War Department. Instruction Books 
(X-numbers) are prepared by the Western 
Electric Co. Instruction Manuals are 
prepared by Teletype Corporation. 
e. In many cases tactical and fixed 

plant equipment may be employed in the 
same system. A problem illustrating the 
interoperation of tactical and fixed 
plant wire telegraph equipment is given 
in chapter 2. 
f. As a rule tactical teletypewriter 

equipments are not supplied with line 
relays whereas fixed plant teletypewriter 
equipment are supplied with line relays. 

Section II 
Telegraph and Teletypewriter Tactical 

Equipment 

1002. GENERAL.  
a. The outstanding feature of tacti-   

cal telegraph and teletypewriter equip-
ment is that connections are established 
in the field by use of cords, plugs, 
and binding posts without the need 
for soldered connections. Furthermore, 
controls for obtaining the required 
operating options and means for measur-
ing voltage and currents are con-
veniently located on exterior panels. 
b. The tactical carrier telegraph 

terminal equipment is designed to 
employ one of the channels made avail-
able by the carrier telephone tactical 
equipment. 
c. Teletypewriter sets are issued 

in all cases with a line unit, recti-
fier and teletypewriter, and some sets 
are issued with a gasoline engine 
power unit in addition. Repeater set 
nomenclature applies to a terminal or 
an intermediate d-c telegraph repeater 
and the sets are issued without a 
teletypewriter or a power unit. Tele-
graph sets are manual Morse sets and 
are issued without ground rods, line 
or local batteries. 

1003. DESCRIPTIVE INFORMATION. 
a. For convenience in presenting 

this information the tactical tele-
graph equipment has been divided into 
three categories namely, d-c wire 
equipment, carrier equipment, and 
teletypewriter equipment. 
b. The d-c telegraph repeaters were 

designed especially for operation on 
long field wire circuits. They are, 
however, equally adaptable to com-
posited open wire and cable lines. 
The terminal repeaters are suitable 
for interoperation with British 
terminal equipment. 
c. Descriptions of the various items 

of equipment are given in paragraphs 
1006, 1007 and 1008 and the component 
parts of sets are given in paragraph 
1009. 

1004. STOCK NUMBERS AND LOGISTICAL  
DATA. 
Paragraphs 1010 and 1011 give 

stock numbers, weights and volumes of 
the various telegraph and teletype-
writer equipments and sets. 

1005. ILLUSTRATIONS. Paragraphs 1012 
to 1015 inclusive give illustra-

tions of the use of tactical telegraph 
equipment on point to point circuits 
employing neutral, polarential and two 
path polar methods of line transmission. 
Paragraphs 1016 and 1017 illustrate 
the use of these equipments in tele-
typewriter switching networks and 
paragraphs 1018 and 1019 illustrate 
their use with d-c loops to carrier 
telegraph terminals. 
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1006. D-C WIRE TELEGRAPH EQUIPMENT - TACTICAL - DESCRIPTION. 

Approx. 
Size in 

Nomenclature Fig. Carrying Case or Chest. °per Approx. Power 
Name Type No. Weight and Dimensions (Inia input Red. b Tech, Man.  

Switchboard ➢D-100 1004 225 lbs. incl. chest CH-70 
for running spares, tools 
and accessories. Swbd. 
transported in iron frame-
work which forms a stand 
when in service. Chest 
CH-70 is 21 -1/2"x12 -1/2. 
x 7" and 40 lbs. packed. 
Swbd. in field use is 16" 
x16"x26" and 180 lbs. 

16x 150 W. at 115V TM 11-358 
16x d-c 
52 

Ten-line telegraph switchboard for interconnecting teletypewriter station 
lines and trunk circuits. Line transmission is neutral. Connections 
established by patching cords. Conference connections may be established. 
Operator uses Teletypewriter TG-7-( ). Contains bias measuring circuit 
for use in adjusting the mechanically "biased" neutral line relays. Three 
boards (lines not multipled) may be operated as a single installation and 
by improvised field arrangements more than three have been operated to-
gether. D-c power for lines, trunks and local circuits obtained from 
Rectifier RA-43-A. Part of Telegraph Central Office Set TC-3. 

Line Unit BE-77 25 lbs. in Chest CH-53 
with accessories, running 
spares and tltpwr.supplies. 
Chest CH-53 is 11-1/2" x 
19" x 10-1/2". 

6x8x6 .060 amp. at TM 11-359 
115 V. d-c 7 W. and 
(tltpwr.magnet) TM 11-354 

To connect neutral circuit to a teletypewriter. Includes line relay, 
line current rheostat and meter. Line relay is adjusted mechanically to 
compensate for bias of incoming line signals. Bias Meter I-97-A used in 
making adjustment. Part of Teletypewriter Sets EE-97 and EE -98. 

Remarks 

6xRx6 .060 amp. at TM 11-359 Same as Line Unit BE-77 except that the bias measuring feature is in- 
115 V. d-c 7 W. eluded in the unit and separate bias meter is not required. Part of 
(tltpwr.magnet) Teletypewriter Sets EE-97-A, EE-98-A, EE-102 and Reperforator Teletype-

writer Sets TC-16 and TC-17. Line Unit BE-77-B same as BE-77-A except 
for a minor apparatus difference. 

25x 100 V.A. at TM 11-2004 D-c telegraph terminal-type repeater used for making connections from 
15x 115 V. or 230 V. two-path polar or polarential line circuits to neutral type local cir- 
16 50/60 cyc. a-c. cuits such as used in teletypewriters, Switchboard BD-100, Line Unit 

50 W. at 115 V. BE-77-A and to Telegraph Terminal CF-2-( ) when long polarential circuits 
d-c. D-c power are employed. Contains built-in rectifier for operation on 115 or 230 
source must be volts a-c and also contains a built-in manual telegraph set. Is supplied 
non-grounded. with a 115 volt power receptacle for supplying teletypewriter motor. Test 

Set I-195-A is used for testing and adjusting the polar relays. Part of 
Repeater Set TC-18 (Terminal). 

D-c telegraph intermediate-type repeater for retransmitting signals from 
one polarential line section to another polarential line section (differ-
ential sending only.) Does not retime or reform signals. Will operate 
unattended on dry cell or storage battery supply when a teletypewriter is 
not required. Provides operation with a local teletypewriter when power 
supply is 115 or 230 volts a-c or 115 volts d-c gas engine power unit. 
Has built-in rectifier for a-c operation and also contains a built-in 
manual telegraph set. Test Set I-193-A used for testing and adjusting 
the polar relays. Part of Repeater Set TC-19 (Intermediate). 

iine Unit Bh -77 -A 1001 28 lbs. in Chest CH-53-A 
or with accessories, running 

Bz -77 -B spares and tltpwr.supplies. 
Chest CH-53-A is 11-1/2" 
x 19" x 10-1/2". 

Repeater T0-30 1002 130 lbs. in carrying case. 
(terminal) Cover opened for service 

and repeater not removed 
from case. Case is 25" 
x16"x14 -1/2". Running 
spares supplied in case. 

Repeater TG-31 
(Intermediate) 

1003 120 lbs. in carrying case. 
Cover opened for service 
and repeater not removed 
from case. Case dimensions 
25" x 16" x 14-1/2". Runn-
ing spares supplied in case. 

25x 95 V.A. at 
15x 115 V. or 230 V. 
16 50/60 cyc. a-c. 

25 W. on 115 V. 
d-c. 3 new Bat. 
BA-26 (115 V.) 
will last about 
4 days at normal 
temp. On 12 V. 
stor. bat. (one 
BB-46 or two 
BB-55) drain is 
2 amp. 

TM 11-2005 
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TM 11-351 Manual telegraph set consisting of telegraph key, line relay, oscilla-
tor (howler) and telephone headset. Is equipped with a "call" bell. 
When headset is connected, the oscillator provides a tone in the tele-
phone receiver of about 1000 cycles which is under control of line re-
lay. Line relay operates on about 1.5 milliamperes and has air-gap and 
spring-tension adjustment. Ground rods and batteries are not furnished 
with set. 

TM 11-351 Same as Telegraph Set TG-5-A except box is steel instead of aluminum 
and line relay is more sensitive (0.2 milliampere minimum operating 
current). Line relay has spring tension adjustment only. 

b Gasoline engine power units and rectifiers used with tactical 
equipment will be found in Chapter 12. 

Telegraph Set TO-5-A 7 lbs. with batteries and 8x7x5 1 Bat. BA-2 
in Case CS-49-A which is 2 Bat. BA-30 
8,x6"x10" with adjustable 
shoulder strap. 

Telegraph Set TO-5-B 1005 8-3/4 lbs. with bat, and 8x7x5 1 Bat. BA-2 
in Case CS-49-A which is 
8"x5"x10" with adjustable 
shoulder strap. 

a The first two dimensions represent minimum floor space requirements. 
nhen equipment with front and rear covers is set up for service, it 
should be placed three or four feet from a wall to permit removing 
the rear cover for maintenance. 

,-LINE BINDING POST 

FIGURE 1001* Line Unit BE-77-A or BE-77-B 
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1007. CARRIER TELEGRAPH EQUIPMENT - TACTICAL - DESCRIPTION. 

Technical Manual 
Nomenclature Shown in 

Figure No. 
Carrying Case or Chest. 
Weight and Dimensions 

Dimensions in 
Operation (inches)a  

Approximate Power , 
Input Requirements' 

Instruction Book 
Instruction Manual Name Type No. 

Telegraph CF-2-A 1006 530 lbs. per bay. (Bay 1) 27-1/2x19x66 (Bay 1) 250 V.A. at 115/230 TM 11-355 
Terminal in case 5,6" x 27-1/2" x 

19". Bay 2 has Sand,  di- 
mensions and weight as 

Bay 2 is the same 
size. 

volts 50/60 cycles 
(Bay 1). Same fcr 
Bay C. 

Bay 1. Furnished with 
front and rear covers. 
Front cover removed for 
service. Each bay sup- 
plied with running 
spares and polar relay 
adjusting tools. 

Telegraph CF -2 -B 
Terminal 

1007 575 lbs. in case 5,6" x 
27-1/2" x 19". Furnished 
with front and rear covers. 
Front cover is removed for 
service. Case is supplied 
with running spares and polar 
relay adjusting tools. 

27 -1/2x19x66 325 V.A. at 115/230 
volts 50/60 cycles 

TM 11-355-B 

Remarks 

Voice frequency carrier telegraph 
terminal pr,,viding four 2-way tele-
graph circuits. Two bays (2 circuits 
per bay) required for four circuits. 
Each bay contains rectifiers to sup-
ply d-c for operation of the d-c 
loop circuits and local circuits in 
the bay. Each bay contains a relay 
test circuit. Frequency range is 
500 to 2050 cycles. The d-c loops 
provide for neutral (half & full 
duplex) and polarential and polar 
circuits. For operation with Tele-
phone Terminal Set TC-21-( ). Part 
of Telegraph Terminal Set TC-22-( ). 

Voice frequency carrier telegraph 
terminal with four circuits in one 
bay and essentially the electrical 
equivalent of Telegraph Terminal 
CF-2-A. Part of Telegraph Terminal 
TC-22-( ). 

Telegraph CF-6-( ) 
Terminal 

Telegraph TH-1/TCC-1 
Terminal 

1008 400 lbs. in case 4,2" x 24x17x50 
24" x 17". Supplied with 
front and rear covers. 
Front cover is removed for 
service. Case is supplied 
with running spares and polar 
relay adjusting tools. 

175 V.A. at 115/230 
volts 50/60 cycles 

1-66816 Voice frequency carrier telegraph 
terminal containing two circuits for 
use primarily in combination with 
Telegraph Terminals CF-2-A or CF-2-B 
to provide Channels 5 and 6. The 
d-c loop circuits are like those in 
Telegraph Terminal CF-2-B. When 
used with CF-2-A or CF-2-B equipment 
frequency range is 340 to 2400 cycle 
Case is supplied with rectifiers anc 
relay test circuit. 

Known as S+DX. See paragraph 1025. 

a The first two dimensions represent minimum floor space requirements. 
Additional space will be required. When equipment with front and 
rear covers is set up for service, it should be placed three or 
four feet from a wall to permit removing the rear cover for 
maintenance. 

b A -c power for operating rectifiers obtained from power unit sup- 
plied with Telephone Terminal Set TC -21 -( ). 
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125 lbs. in Chest CH-50-8 
or F (20" x 25" x 18-5/8") 
and Chest CH-62-B or F 
(18-3/8" x 18-5/8" x 
16-1/4"). Base of machine 
carried in Chest CH-50-B 
or F (138 lbs.) and typing 
unit in Chest CH-62-B or F 
(87 lbs.) 

225 lbs. in carrying case 
(33" x 25" x 19"). Cover 
removed for service and 
used as a table. 

20x 140 V.A. on 115 V. 
19x 50/60 cyc. or 
42 110 W. on 115 V. 

a -c (motor power 
only) 

33x 225 V.A. on 115 V. 
19x 50/60 cyc. a-c 
38 190 W. on 115 V. 

d-c (motor power 
for typing reperf. 
and trans. dis-
trib. only) 

225 lbs. in carrying case 
(33" x 25" x 19"). Cover 
removed for service and 
used as a table. 

145 lbs. 

180 lbs. 

33x 225 V.A. on 115 V. 
19x 50/60 cyc. a-c 
38 190 W. on 115 V.d-c 

(motor power only) 

18x 135 V.A. on 115 V. 
18x 50/60 cyc. a-c 
39 

24x 225 V.A. on 115 V. 
18x 50/60 eye. a-c 
39 

TM 11-357 
and 

TM 11-2201 

TM 11-353 
and Instr. 
Man. No. 9 

TM 11-353 
and Instr. 
Man. No. 8 

1008. TELETYPEWRITER EQUIPMENT — TACTICAL — DESCP.IPTION 

Nomenclature Carrying Case or Chest. 
Weight and Dimensions 

Approx. 
Size in 
Oper 
(InJ4 

Approx. Power 
Input Req.b Name Type No. 

Teletypewriter TG-7 -A or 225 lbs. in Chestc  CH-50-A 20x 140 V.A. on 115 V. 
TG-7-B (20" x 25" x 18-5/8") and 19x 50/60 eye. or 

Chestc CH-82-A (18-3/8" x 42 110 W. on 115 V. 
Shown in Fig. 1009 18-5/8" x 16-1/4"). Base 

of machine carried in 
d-c (motor power 
only) 

Chest CH-50-A (weight 138 
lbs.) and typing unit in 
Chest CH-62-A (87 lbs.)  

Remarks 

Page-receiving and keyboard-sending teletypewriter. "Standard" communication 
keyboard and type-bar arrangement. Pulling magnet selector and no line relay. 
Series a-c governed motor operating on 25, 40 (TG-7-8 only) 50 and 60 cycles 115 
volts a-c and 115 volts d-c. Motor controlled by switch or automatic built-in 
control. Supplied with motor power cord, a sending cord and a receiving cord. 
Motor speed adjusted for 568 or 404 o.p.m. by use of proper tuning fork. tele-
typewriter TG-7-8 is the same as Teletypewriter TG-7-x except that certain minor 
features not required in tactical service have been omitted. Part of the Tele-
typewriter Jets EE-97, EE-97-A, EE-95, EE-98-A and Telegraph Central Office Set 
fC-3. 

Tech. Man. 
Instr.Book, 
rnstr.Man.d 

TM 11-352 
and Instr. 
Man. No. 11 

TM 11-352 
and Instr. 
Man. No. 11 

Same as Teletypewriter TG-7-B except equipped with keyboard and type-bar sym-
bols for communication and for seiding and receiving "weather" information. Part 
of Teletypewriter bet EE-102. 

TM 11-357 Perforates and types message on the tape from keyboard locally or from line 
and signals and sends signals from tape run thru transmitter. Typing reperforator 

TM 11-2201 with keyboard and transmitter distributor mounted on a common wood base which is 
also the base of the carrying case. Reperforator equipped with "standard" com-
munication keyboard and type-bar sya:bols. A jack box mounted on the base pro-
vides a means of making connections to 60 milliampere neutral circuits. Reperf-
orator supplied with pulling magnet and no line relay. Motors are series a-c 
governed type adjustable for 368 or 404 o.p.m. Iotor saitch control. Part of 
Reperforator Teletypewriter Set TC-1u. 

Same as Reperforator Transmitter TG-26-( ) except equipped with reperforator 
with keyboard and type-bar symbols for communication and for sending and receiv-
ing weather information. Part of Reperforator Teletypewriter Set TC-17. 

For perforating tape locally only communications keyboard. Mounted on a metal 
table which also mounts rectifier to supply d-c for perforator solenoid. Table 
4TPET2. Rectifier 4TREC11. 

Perforates tape locally only and tape is run thru transmitter which sends mess-
age. Uses same perforator as Perforator oet TG-11. Both units are mounted on a 
metal table which also mounts rectifier for operating solenoid of perforator. 
Series a-c governed motor used in transmitter-distributor. This equipment is 
commercial, "substitute standard". Stop gap for TG-26-( ). Table 4TXT-40. 
Rectifier 4TREC11. 

Teletypewriter TG -37 -13 

Reperforator TG-26-( ) 
Transmitter 

Shown in Fig. 1010 

Reperforator TG-27-( ) 
Transmitter 

Perforator TG-11 
Set 

Perforator TG-23 
Transmitter 
Set 

Reperforator TG-25 
Transmitter 
Set 

195 lbs. 24x 215 V.A. on 115 V. TM 11-353 
18x 50/60 cyc. a-c and Instr. 
41 Man. No. 12 

Perforates tape (without typing) from incoming line signals only. Tape is run 
thru transmitter which sends message. Eouipments mounted on a metal table which 
also mounts rectifier to provide d-c for local circuits. Both units equipped 
with series a-c governed motors aith switch control. This equipment is commer-
cial, "substitute standard". Stop gap for TG-26-( ). Table 4TXRT-98. Recti-
fier 4TREC12. 

a  The first two dimensions represent minimum floor space 
requirements. Additional space will be required. When 
equipment with front and rear covers is set up for ser-
vice, it should be placed three or four feet from a 
wall to permit removing the rear cover for maintenance. 

b Gasoline engine power units and rectifiers used with tactical 
equipment will be found in Chapter 12. 

c  Chests are for Teletypewriter TG-7-A. Equivalent Chests for Tele-
typewriter TG-7-B are Chests CH-50-8 or 1,  and CH-62-B or F. 

d Teletype Corporation. 
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1009. TELETYPEWRITER SETS - TACTICAL - COMPONENT PARTS. 

Dimensions (inches)a  

Weight in 
Operatio 
(pounds) 

Nomenclature 
kaantity Major Components Name Type No. 

Telegraph Central 
Office Set 

Shown in Fig. 1011 

TC-3 1 

1 

1 

1 
2 

Switchboard BD-100 (no chest required) 
Chest CH-70 (tools and running spares only) 

Teletypewriter TG-7-Ac  (in two chests) 
Chest CH-50-A 
Chest CH-62-A 
Chest CH-53 (running spares and supplies) 

Rectifier RA-43-B 
Case CS-82-A 

Power Unit PR-75-D (on skids) 
Ground Rod GP-29d 

16 x 16 x 26 
21-1/2 x 12-1/2  x 7 

20 x 25 x 19 
18-1/2 x 20-1/2 x 16-1/2 
11-1/2 x 19 x 10-1/2 

30 x 16 x 19 
36 x 19 x 26 
1-1/4 diam. x 36 long 

180 
45 

138 
87 
34 

190 
325 
16 

Total 31 cu. ft. 1015 

Reperforator TC-16 1 Reperforator Transmitter TG-26-( ) 25 x 33 x 19 225 
Teletypewriter Set (complete in chest) 

1 Rectifier RA-87 
Chest CH-158 12-1/2 x 18-1/2 x 10-1/2 59 

1 Line Unit BE-77-A 
Chest CFI-53-A (with running spares and supplies) 11-1/2  x 19 x 10-1/2 31 

2 Ground Rod GP-29d 1-1/4 diam. x 36 long 16 

Total 12 cu. ft. 331 

Reperforator 
Teletypewriter Jet 

TC-17 Same as Reperforator Teletypewriter Set TC-16 
except that Reperforator Transmitter TG-27-( )e  
is substituted for Reperforator Transmitter TG-26-( ) Total 12 cu. ft. 331 

Repeater Set TC-18 1 Repeater TG-30 
(Terminal) (Complete in carrying case) 25 x 14-1/2 x 16 130 

2 Ground Rod GP-29d 1-1/4 diam. x 36 long 16 

Total 3-1/2  cu. ft. 146 

Repeater oet TC-19 1 Repeater TG-31 
(intermediate) (Complete in carrying case) 25 x 14-1/2 x 16 120 

2 Ground Rod GP-29d 1-1/4 diam. x 36 long 16 

Total 3-1/2 cu. ft. 136 

a  The first two figures are minimum floor dimensions. /hen arrang-
ing a set for service provide adequate space (3 or 4 feet front 
and rear) for operation and maintenance. 

b Total "weight-in-operation" includes carrying came or chests, 
running spares, accessories and'equipment unit supplied therein. 

c  Teletypewriter TG-7-8 in 
F may be issued in place 

d Ground Rod ILC-148/G, u ft 
may be substituted. 

e
Reperforator Transmitter 
equipped with "weather" c 

Chest CH-50-8 or F and Chest CH-62-B or 
of Teletypewriter TG-7-A. 

. long, 3/4 in. diam., weight 10 pounds 

TG-26-( ) except typing reperforator 
ommunications keyboard and type-bar symbols. 
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Nomenclature 
Quantity Major Components Dimensions (inches)a  

Weight in 
Operation 
(pounds)b Name Type No. 

Telegraph Terminal TC-22-( ) 1 Telegraph Terminal CF -2 -A 27-1/2 x 19 x 66 (Bay 1) 530 
Set (Carrier) 

or 
27-1/2 x 19 x 66 (Bay 2) 550 

1 Telegraph Terminal CF -2 -B 27-1/2 x 19 x 66 575 
2 Ground Rod, Hubbard No. 9566 or equal 1/2 diam., 72 long 10 
2 Ground Rod Clamp, Reliable No. S-58 or equal 
2 Clamp TM-106 
1 Maintenance Equipment ME-75c  (3-1/2 cu. ft.) 50 

Wire W-2 2 
Wire W-69-A, 150 feet 5 

Total 45 cu. ft. (CF-2-A) 
25 cu. ft. (CF-2-B) 

1127 
642 

teletypewriter bet EE-97 1 Teletypewriter TG-7-A (in two chests) 
Chest CH-50-A 20 x 25 x 19 138 
Chest CH-62-A 18-1/2 x 20-1/2 x 16-1/2  87 

1 Rectifier RA-37 
Chest CH-51 12-1/2  x 16-1/4 x 9-3/4 40 

1 Line Unit BE-77 
Chest CH-53 (with running spares, supplies and 11-1/2 x 19 x 10-1/2 32 

Bias Meter 1-97-A in CS-49-A) 
2 Ground Rod GP-29d 1-1/4 diam. x 36 long 16 
1 Power Unit PE-77- (A through E) 17 x 21-1/2 c 22 127 

Total 16-1/2 cu. ft. 440 

Teletypewriter Set 1E-97-A 1 Teletypewriter TG-7-B (in two chests) 
Chest CH-50-B or F 20 x 25 x 19 138 

ohown in Fig. 1012 Chest CH-62-B or F 18-1/2 x 20-1/2 x 16-1/2 87 
1 Rectifier RA-87 

Chest CH-158 12-1/2 x 18-1/2 x 10-1/2 59 
1 Line Unit BE-77-A 

Chest CH-53-A (with running spares and supplies) 11-1/2 x 19 x 10-1/2 28 
2 Ground Rod GP-29d 1-1/4 diam. x 36 long 16 
1 Power Unit PE-77 (A through E) 17 x 21-1/2 x 22 127 

Total 16-3/4 cu. ft. 455 

a 

b 

The first two figures are minimum floor dimensions. When arrang-
ing  a set for service provide adequate space (3 or 4 feet front 
and rear) for operation and maintenance. 

Total "weight-in-operation" includes carrying case or chests, 
running spares, accessories and equipment unit supplied therein. 

c 

d 

Spare parts in this list may be supplied through organiza-
tional maintenance. 

Ground Rod MX-148/G, 6 ft. long, 3/4 in. diam., weight 10 
pounds may be substituted. 

Table continued on next page 



Total 12 cu. ft. 315 

Teletypewriter Set EE -98 Same as Teletypewriter Set EE -97 except power unit 
is omitted 

TELETYPEWRITER SETS - TACTICAL - COMPONENT PARTS  (Continued) 

Nomenclature 
Name Type No. Quantity Major Components Dimensions (inches)a  

Teletypewriter Set F.E-98-A Same as Teletypewriter Set EE-97-A except power 
unit is omitted 

Teletypewriter Set EE-102 Same as Teletypewriter Set EE-97-A except Teletype- 
writer TG-37-Bc is issued in place of TG-7-B and 
power unit is omitted 

Total 12-1/4 cu. ft. 528 

Total 12-1/4 cu. ft. 328 

a  The first two figures are minimum floor dimensions. When arrang-
ing a set for service provide adequate space (3 or 4 feet front 
and rear) for operation and maitenance. 

CHEST CH-62-A 

b 
Total "weight-in-operation" includes carrying case or chests, 
running spares, accessories and equipment unit supplied 
therein. 

Teletypewriter TG-7-B except equipped with "weather" com-
munications keyboard and type-bar symbols. 

4- GROUND RODS GP-29 

POWER UNIT PE-77-D 

FIGURE 1012. Teletypewriter Set EE-97-A 

RECTIFIER RA-87 8 CHEST CH-I58 
BASE OF PRINTER TG-7-B a CHEST CH-50-F 
LINE UNIT BE-77-AS CHEST CH-53-A-
PRINTER TG-7-B CHEST CH-82-F i 

CASE 
CS-82 -A 

CHEST CH-70 CHEST CH-53-A 

J SWITCHBOARD 
BD-I00 

F----CHEST CH-50-A 

GROUND RODS GP-29 

POWER UNIT 
PE-75-D 

FIGURE 1011. Telegraph Central Office Set TC-3 

Weight in 
Operation 
(pounds_)b 
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1010. TELEGRAPH AND TELETYPEWRITER EQUIPMENT - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA. 

Nomenclature 
Stock No, Tyre No. Carrying 

Total Weight (pounds) Total Displacement  
Packed for In Chest or Packed for In Chest or 
Export Export Case Ship Tonsa  Name 

Switchboard BD-100 4A2560 375 225 10 5.0 0.3b 
Line Unit BE-77 4T103554 40 25 2.9 1.35 0.10  
Line Unit BE-77-A 4T103554A 40 28 2.9 1.35 0.1d 
Repeater (Terminal) TG-30 4A2830.1 170 130 6.5 3.4 0.2 
Repeater (Intermediate) TG-31 4A2131 160 120 6.5 3.4 0.2 
Telegraph Set TG-5-A 4A2805A 9-1/4 7e 0.36 0.18 - 

Telegraph Set TG-5-B 4A2805B 11-1/4 8-3/4e 0.36 0.18 - 
Telegraph Terminal (Carrier) CF-2-A 4A2892A 1460 1060 84 40 2.1 
Telegraph Terminal (Carrier) CF-2-B 4A2892B 760 575 42 20 1.1 
Telegraph Terminal (Carrier) CF-6-( ) None assigned 520 400 27 12 0.7 
Teletypewriter TG-7-A 4T2.13A-1 400 225 27 8.7 0.7 
Teletypewriter TG-7-B 4T2.28A-1 400 225 27 8.7 0.7 

Teletypewriter TG-37-B 4T2.23A-1 400 225 27 8.7 0.7 
Reperforator Transmitter TG-26-( ) 4T12.1A-1 370 225 22 9.2 0.5 
Reperforator Transmitter TG-27-( ) 4T12.2A-1 370 225 22 9.2 0.5 
Perforator Set TG-11 418.3A-1 200 - 17 - 0.4 
Perforator Transmitter Set TG-23 4T6.6A-1 325 - 23 0.6 
Reperforator Transmitter Set TG-25 4T7.2-1 355 25 - 0.6 

Ground Rod GP-16 5B4416 16" long, weight 2 pounds. Used with Telegraph Sets TG-5-A and TG-5-B 
Ground Rod GP-29 3Z3329 3' long, 1-1/4" diam., weight 8 pounds 
Ground Rod MX-148/G 3Z3330-148 6' long, 3/4" diam., weight 10 pounds 
Ground Aod Hubbard 3Z3332 6' long, 1/2" diam., weight 5 pounds 

No. 9566 

a A "ship ton" equals 40 cubic feet. 

b Includes Chest CH-70 with tools and running spare parts. 

Includes Chest CH-53 with running spare parts and supplies. 

Includes Chest CH-53-A with running spare parts and supplies. 
Line Unit BE-77-8 also supplied in Chest CH-53-A and weight 
and displacement is the same as for Line Unit BE-77-A. 

Includes one Battery BA-2 and two Batteries BA-30. 



Weight (pounds) 
of Heaviest 

Package in Set 
Packed 
for In Cases 
Export or Chests  

Total Weight 
(pounds) 
of Set  

Packed 
for In Cases 
Export or Chests  

1U11. TELEGRAPH AND =TYPEWRITER SETS - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA.  
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Nomenclature Additional Equipment 
Name Type No. Stock No. Repuireda 

Telegraph Central TC-3 4A2788 
Office Set 

Reperforator 
Teletypewriter Set 

TC -16 4TTC16 Teletypewriter TO-7-Be 
when page copies are 
required. 
Power Unit PE-77- 
(A through E)d 

TC-17 4TTC17 Teletypewriter TG-37-B 
(weather keyboard) when 
page copies are required. 
Power Unit PE-77- (A 
through E)d 

TC-18 4A2118 Teletypewriter TG-7-Be  
or TG-37-B (weather key-
board). 
Power Unit PE-77- (A 
through E)d 

Repeater Set TC-19 4A2119 Teletypewriter TG-7-B0  
(Intermediate) or TG-37-B (weather key- 

board) 
Power Unit PE-77- (A 
through E)d or three 
Battery BA-26 or two 
Battery BB-55 or one 
Battery BB-46e  

Total 
Displacement 

(cu.ft.) of Set  
Packed 
for In Cases 
Export or Chests  Ship Tonsb 

  

400 215 1365 1015 62 31 1.6 

370 225 587 331 33 15 0.8 

370 225 587 331 33 15 0.8 

170 130 195 146 6.5 3.4 0.2 

160 120 185 136 6.5 3.4 0.2 

Reperforator 
Teletypewriter Set 

Repeater Set 
(Terminal) 

a  ;,eights and displacements do not include additional 
equipment required. 

b A "ship-ton" is equal to 40 cu. ft. 

o  Teletypewriter TG -7 -A may be issued in place of 
Teletypewriter Tla -7 -B. 

d When suitable a -c or d-c power source not available. 

e Batteries may be used for unattended service 
(no teletypewriter). 



eight (pounds) Total Weight 
Displacementtl of Heaviest (pounds) 

Package in Set  
f Set 

(cu.ft.) of Set 
Packed Packed Packed 

Nomenclature Additional Equipment for In Cases for In Cases for In Cases 
Name Type No. Stock No. Requireda  Export  or Chests Export or Chests Export or Chests Ship Tonsb 

Telegraph Terminal TC-22-( ) 4A28220 Power Supplyd 730 530 1540 1130 85 45 2.2 
Set (Carrier) 

Telegraph Terminal TC-22-( ) 4A2822Bc  Power Supply
d 760 560 840 640 43 25 1.1 

Set (Carrier) 

Teletypewriter Set EE-97 4TEE97 400 225 685 440 38 16-1/2  1 

Teletypewriter Set EE-97-A 4TEE97A 400 225 700 455 38 16-3/4 1 

Teletypewriter Set EE-98 4T5598 Power Unit PE-77-( )e 400 226 547 313 32 12 0.8 

Teletypewriter Set EE-98-A 4TEE98A Power Unit PE-77-( )0  400 225 562 328 32 12-1/4 0.8 

Teletypewriter Set EL-102 41E5102 Power Unit PE-77-( )e  400 225 562 328 32 12-1/4 0.8 

a 
Weights and displacements do not include additional equipment required. 

b 
A "ship-ton',  is equal to 40 cu. ft. 

• Suffix letters A and B indicate Telegraph Terminals CF-2-A and CF-2-B respectively. 

d Suitable 115/230 volt 50/60 cycle power supply. 

e When suitable a-c or d-c power source not available. 



Par. 1012-1014 

1012. POINT-TO-POINT TELETYPEWRITER CIR- 
CUIT (NEUTRAL LINE TRANSMISSION) - 

TACTICAL EQUIPMENT. Paragraph 1013 il-
lustrates a typical teletypewriter cir-
cuit between Station A and Station B 
using the neutral method of line trans-
mission. Since a neutral line is employed 
a line unit is interposed between the 
line and the teletypewriter. Both sta-
tions are shown using Teletypewriter Set 
EE-97-A which is complete with line unit, 
teletypewriter, rectifier, gas engine 
power unit, ground rods, running spare 
parts and sufficient supplies for the 
teletypewriter for initial service.  

Power for operating the equipment may 
be obtained either from the power unit 
or from the rectifier and a suitable 
a-c supply. From a transmission stand-
point, Teletypewriter Sets EE-97, EE-98, 
EE-98-A, or EE-102 (weather) might be 
substituted. The EE-98, EE-98-A and 
EE-102 are not issued with a power unit, 
and power Unit PE-77-(A thru E) must be 
ordered unless a source of power 
is available. The component parts 
of these teletypewriter sets will be 
found in 'paragraph 1009. The line cir-
cuit may be simplexed for simultaneous 
telephone and telegraph service. 

1013. DIAGRAM OF A POINT TO POINT TACTICAL TELETYPEWRITER CIRCUIT (NEUTRAL 
LINE TRANSMISSION). 

STATION B 

TELETYPEWRITER SET EE-97-A 

STATION A 
I- 

TELETYPEWRITER SET EE-97-A 

NEUTRAL LINE 
LINE UNIT 
BE-77-A 

LINE UNIT 
BE-77-A 

TELETYPEWRITER 
TG-7-B 

TELETYPEWRITER 
TG-7-8 

I tH  
RECTIFIER 

RA-87 

POWER UNIT 
PE-77- ( ) 

A-C 
SUPPLY 

A-C 
SUPPLY RECTIFIER 

RA-87 

POWER UNIT 
PE-77- ( ) 

L 

1014. POINT-TO-POINT TELETYPEWRITER CIR- 
CUIT (POLARENTIAL AND 2 PATH POLAR 

LINE TRANSMISSION) - TACTICAL EQUIPMENT. 
Paragraph 1015 illustrates a typical 
teletypewriter circuit using the polar-
ential or two-path polar methods of line 
transmission between two terminals, 
Station A and Station C with an inter-
mediate Station B (polarential only). A 
repeater is required to connect a polar-
ential or two-path polar line to a tele-
typewriter. Both terminal points are 
shown using Repeater Set TC-18 with 
which the teletypewriter must be  

ordered separately. An a-c supply of 
power for operating the repeaters and 
teletypewriter may be used directly as 
Repeater TG-30 and Repeater TG-31 in-
clude a rectifier. Power Unit PE-77-( ) 
which must be ordered separately may be 
used when a-c is not available. The 
intermediate point, Station B is shown 
using Repeater Set TC-19 with optional 
power supply obtained from a source of 
a-c, a power unit or batteries. The 
line facilities may be simplexed for 
simultaneous telephone and telegraph 
service. 
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STATION A 

- 
REPEATER SET TC-I8 

(TERMINAL) 

REPEATER TG-30 
(TERMINAL) 

L_ 

H TELETYPEWRITER 
TG- 7-B 

POWER UNIT 
PE-77-( ) 

A-C SUPPLY 

OMIT FOR A ONE-SECTION CIRCUIT 

REPEATER SET TC-I9 7 
(INTERMEDIATE) I 

r -1 

I REPEATER SET TC-I8 
(TERMINAL) 

REPEATER TG-30 
(TERMINAL) 

POLARENTIAL 
LINE a 

REPEATER TG-3I 
(INTERMEDIATE) 

POLARENTIAL 
LINEa 

L 

TELETYPEWRITER 
TG-7-B 

3 BATTERY BA-26 
OR 

2 BATTERY BB-55 
OR 

I BATTERY BB-46 
TELETYPEWRITER 

TG-7-B 

Par. 1015-1011 

1015. DIAGRAM OF A POINT-To-POINT TACTICAL TELETYPEWRITER CIRCUIT (POLARENTIAL 
AND 2-PATH POLAR LINE TRANSMISSION] - TACTICAL EQUIPMENT. 

STATION B STATION C 

A 

   

POWER UNIT  
PE-77-() 

A-C SUPPLY 

POWER UNIT 
PE-77-( ) 

A-C SUPPLY 

a. MAYBE TWO-PATH POLAR LINE FROM A REPEATER 
TG-30 TO A BRITISH TERMINAL UNIT AND TELEPRINTER 
IN WHICH CASE TELETYPEWRITER TG-7-B IS ADJUSTED 
FOR 404 0 P M 

1016. TELETYPEWRITER SWITCHING NETWORK - 
TACTICAL EQUIPMENT. Paragraph 1017 

illustrates the different forms of op-
eration and equipment which might be 
found in a tactical teletypewriter 
switching network. A central office 
designated Office A would be equipped 
with Switchboard BD-100 (part of Tele-
graph Central Office Set TC-3). The op-
erator would use a Teletypewriter TG-7-A 
or B. All lines in the switchboard em-
ploy neutral transmission. Repeater Set 
TC-18 is shown connected locally to the 
switchboard to provide polarential or 
2-path polar transmission to Station A, 
which is also equipped with Repeater Set 
TC-18, a teletypewriter and power Unit. 
Station B is shown as using Teletype-   

writer Set EE-97-A which employs neutral 
transmission and therefore the line to 
tnis station is connected directly to 
the switchboard. Teletypewriter Set 
EE-97-A is complete with line unit, 
teletypewriter, rectifier and power unit. 
Station C using Teletypewriter Set 
EE-98-A is shown in the same office as 
the switchboard and would use the office 
a-c supply obtained from power Unit 
PE-75-D. Station D is shown as using 
Reperforator Teletypewriter Set TC-16 
which provides for reception on a 
typing reperforator and transmission 
from tape in a transmitter-distributor 
All station lines may be simplexed for 
simultaneous telephone and telegraph 
service. 
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 OFF ICE A  

LINE 
2 

a. USE REPEATER SET TC-I8 AS SHOWN FOR LINE 2 IF POLARENTIAL OR 2-PATH POLAR TRANSMISSION IS REQUIRED CONNECT TO D-C LOOP OF TELEGRAPH TERMINAL CF-2-A OR CF-2-B IF CARRIER TRUNK IS REQUIRED 

REPEATER SET TC-I8 (TERMINAL) 
ILOCAL 

3 STATION B 

TELETYPEWRITER I SET EE-97-A 6 
4 5 
7 

STATION C 

H TELETYPEWRITER] TG-7-B 
RECTIFIER RA-43-B 

EQUIPMENT OFFICE A (AS SHOWN) I TELEGRAPH CENTRAL OFFICE SET TC-3 I REPEATER SET TC-I8 I TELETYPEWRITER SET EE-98-A I REPERFORATOR TELETYPEWRITER SET TC-I6 OTHER EQUIPMENT I TEST SET 1-193-A I TEST SET TS-2 / TG 

SWITCHBOARD BD-I00 

STATION A 

TELETYPEWRITERI  TG-7-B 
 L REPEATER SET POWER UNIT TC- 18 (TERMINAL) I PE -77- ( ) 

TRUNK TO ANOTHER SWBD 
a 

NEUTRAL LINE 

POWER UNIT PE-75-D 
\ TELEGRAPH CENTRAL / OFFICE SET TC-3  

STATION D 

9 [TELETYPEWRITER 10 SET EE-98-A 

POLARENTIAL LINE 

REP ERFORATOR TELETYPEWRITER SET TC-I6 

Par. 1017-1018 

1017. DIAGRAM OF A TELETYPEWRITER SWITCHING NETWORK - TACTICAL EQUIPMENT. 

1018. D-C LOOP CONNECTIONS FOR TELEGRAPH  
TERMINAL CF-2-B (CARRIER)-TACTICAL 

EQUIPMENT. Paragraph 1019 illustrates 
typical connections for the d-c loop cir-
cuits of Telegraph Terminal CF-2-B. The 
carrier side of the telegraph terminal 
is connected generally to channel 3 of 
Telephone Terminal CF-1-A. All channel 
terminals in Telegraph Terminal CF-2-A 
are identical to those in the CF-2-B 
equipment and each might be connected 
to any of the equipment illustrated. 
Channel 1 is shown connected to Switch-
board BD-100 and this channel might pro-
vide a trunk to another switchboard or a 
line to a distant station. In order to 
provide a long range polarential circuit 
Pepeater TG-30 is connected locally to 
channel 2 and the line side of the re-   

peater extended to a distant station 
also equipped with a Repeater TG-30. 
Channel 3 is connected directly to Line 
Unit BE-77-A for operation with a tele-
typewriter. Rectifier RA-87 would be 
used to supply d-c for operating the 
teletypewriter selector magnet. If chan-
nel 4 is arranged for neutral line trans-
mission Line Unit BE-77-A would be em-
ployed in combination with a teletypewriter. 
If channel 4 is arranged for polarential 
Or two-path polar line transmission 
Repeater TG-30 will be usea in combin-
ation with a teletypewriter. A-c power 
for the carrier telegraph terminal, the 
repeater and the teletypewriter motors, 
might be obtained from the office sup-
ply used to operate the telephone ter-
minal equipment. 
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Par. 1019-1023 

1019. DIAGRAM OF CONNECTIONS FOR D-C LOOPS OF TELEGRAPH TERMINAL CF-2-B (CARRIER) -
TACTICAL EQUIPMENT. 

STATION LINES 
(TOTAL 10) 

CH-I 
-----

-1 I 
(TELEPHONE 
I TERMINAL Ll_ 

CF-I-A 13 
1(:ARRIER) 

4 

TELEGRAPH 
TERMINAL 
CF-2-B 

(CARRIER) 

SWITCHBOARD 
BD-I00 

JD 

REPEATER TG-30 
(TERMINAL) 

LINE UNIT 
BE -77-A 

POLARENTIAL LINE 

TELETYPEWRITER 
TG-7-B 

LINE OR LOCAL 
NEUTRAL 

CH-2 

LOCAL 
NEUTRAL 

CH-3 

C C 

LINE OR LOCAL 
NEUTRAL 

CH-4 
--NEUTRAL LINE TO LINE 

UNIT BE-77-A. POLAR 
OR POLARENTIAL LINE 
TO REPEATER TG-30 

a.  PART OF TELEGRAPH CENTRAL OFFICE SET TC-3. 
b PART OF REPEATER SET TC-I8 (TERMINAL). 
C PART OF TELETYPEWRITER SET EE-97-A AND EE-98-A. 
ci" PART OF TELEGRAPH TERMINAL TC-22 (CARRIER) 

Section III 
Telegraph and Teletypewriter 

Fixed Plant Equipment 

1020. GENERAL. 
a. Fixed plant telegraph line circuits 

(carrier and d-c) employ telegraph equip-
ment packaged in the same manner as tele-
phone line transmission equipment. Fixed 
plant teletypewriter equipments are es-
sentially of a commercial nature. This 
equipment will provide service comparable 
to that furnished by equivalent commer-
cial equipments. 
b. None of this equipment is suitable 

for outdoor use however, it is capable of 
operation over temperature ranges normally 
encountered within a frigid (fully en-
closed wooden) type of building. 
c. In addition to the instruction books 

covering individual packaged equipments 
reference should also be made to TM 11-2022 
"Application of packaged Equipment to 
Open Wire Lines". 

1021. DESCRIPTIVE INFORMATION. 
a. Paragraphs 1024 to 1027 inclusive 

giVe descriptive matter pertaining to 
fixed plant telegraph and teletypewriter 
equipments. 
b. Fixed plant d-c telegraph equipment 

consists of a packaged d-c telegraph re-
peater and a packaged d-c regenerative 
telegraph repeater. 
c. Fixed plant carrier telegraph equip-

ment consists of a packaged 12-channel  

voice frequency system for use ordinarily 
over a type C carrier teleFhone channel. 
d. Teletypewriter equipments used in 

fixed plant consist of sending and re-
ceiving page teletypewriters, perfora-
tors, typing reperforators and trans-
mitter distributors. 
e. Automatic Morse code equipment is 

Boehme automatic keying and recording 
equipment used generally on radio tele-
graph circuits where high speed 
and automatic transmission is a re-
quirement. 
f. A radioteletype terminal may use 

single channel two-tone radioteletype 
equipment in combination with signal 
center teletypewriter equipment. The 
radio sets associated with these radio-
teletype equipments are described in 
chapter 14. Radioteletype systems 
are available only on specially en-
gineered projects. In addition to 
the individual instruction books ref-
erence should be made to TM 11-2207 
"The Radioteletype Code Room and Signal 
Center". 
1022. STOCK NUMBERS AND LOGISTICAL DATA. 

Paragraph 1028 gives stock num-
bers, weights and volumes of fixed 
plant telegraph and teletypewriter 
equipments. 

1023. ILLUSTRATIONS. Examples of the use 
of fixed plant telegraph equip-

ments on wire and radio circuits are 
given in paragraphs 1029 to 1032 inclusive. 
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1024. D-C WIRE TELEGRAPH EQUIPMENT - FIXED PLANT - DESCRIPTION 

Nomenclature 
Fig. No. 

Total lit. 
in Service 

lbs. 

Size in 
()per. 
(In.)a  

Approx. Power 
Input Req, 

Tech. Man., 
Instr.Book,b 
lnstr.Man. Name Type No. 

Repeater Package: X-61824Ab 1013 365 22x 475 V.A. on TM 11-2034 
Telegraph; D.C. 17x 

42c 
115 V. 50/60 
cyc. a-c. (In-  
eludes d-c 
power for 

or 
X-66038b 

X-66031A D-C 
Regen. Teleg. 
Rep. Pkg.) 

Repeater Package: X-66031Ab 1014 315 22x 180 V.A. on TM 11-2032 
Telegraph; Re- 17x 115 V. 50/60 or 
generative 42c cyc. a-c for 

motor which 
drives regen. 
units. D-C 
power supplied 
by X-61824A 

X-66039b 

D-C Teleg.Rep. 
Pkg. 

Telegraph Switch- 
board 

s8-6-( )/GG 1015 4 7-5/16x 
4-5/8x 

None TM 11-2035 
or 

4-3/4 X-66520b 
(wall 
mtd.) 

Remarks 

Cabinet containing two X-61824 D-c Telegraph Repeaters for use on com-
posited or simplexed open wire circuits or field wire circuits. Line 
side arranged under control of a switch for two-path polar or polaren-
tial operation. Local side under control of a switch arranged for neu-
tral (half and full duplex) operation and two-path polar operation. 
Cabinet is supplied with a common teletypewriter monitoring circuit, 
patching jack field and meter panel. Supplied with one positive and 
one negative regulated tube rectifier. Running spares and patch cords 
supplied in cabinet. Polar relays are tested and adjusted in Test Set 
I-193-A. 

Cabinet containing two d-c regenerative telegraph repeaters for use on 
teletypewriter circuits operating 368 o.p.m. or 404 o.p.m. Each re-
peater consists of relay repeating circuit and two 10 regenerator units. 
Extension circuits arranged for neutral operation (half and full duplex) 
and for neutral three-way service. A-c series governed motor. Cabinet 
contains common meter panel and a patching jack circuit. Running spares 
and patch cords supplied in cabinet. Polar relays are tested and ad-
justed in Test Set I-193-A. Regenerator units lined up by using Test 
Set TS-2/TS. Maintenance tools (not a part of Tool Equipment TE-50-A) 
and Test Set T3-2/10 furnished in X-6603113 Test Package. 

Patching board containing termination for four lines, each with four 
jacks (2 looping jacks, one set jack and one miscellaneous jack). Patch 
cords used to interchange lines and loops. In normal service no patch 
cords are used. No current is supplied at the board and no supervisory 
features are incorporated. Six boards may be mounted as a unit to pro-
vide 24 lines. Manufacturer's code number is 65-C-2 per 1-66068. Sup-
plied with 2 W.E.Co. cords P-2AW/347 and 2 W.E.Co. dummy plugs No.165C. 

a The first two dimensions represent minimum floor space requirements exclusive 
of clearance for operation and maintenance. Packaged equipments should be 
installed in an office in accordance with TM 11-2037. 

b Western Electric Code numbers. 

c Two cabinets each 42-inches high may be stacked to utilize the floor space of 



CONVENIENCE 
AC DISTRIBUTION 
OUTLET BOX 

FUSES AND 
SPARES 
MONITORING RELAY 
SPARE 10 AMP FUSE 
SPARE RECTIFIER 
TUBE 
SPARE POLAR 
RELAY 

PATCH CORD 

RM LAMP 

TER AND 
NITORING 
Y PANEL 

30 VOLT 
ECTIFIER 

30 VOLT 
ECTIFIER 

FUSES 

OUTLET 

FUSE PANEL 
WITH SPARES 
SPARE POLAR 
RELAY AND 
INDICATOR L AMP 

—METER 
PANEL 

REPEATc R I 
W RELAY 

E RELAY 

SEND EXT 
RESISTANCES 

EAST EXTENSION 
SWITCH 

--JACK FIELD 

REPEATER 2 

PEATER 
PANEL 

DUPLEX KEYS 

ORIENT JACK 

REGENERATOR 
UNITS 

PATCH CORDS 

MOTOR FUSES 

POWER LEADS 
FILTERS 

EGENERATOR 
PANEL COVER 
REMOVED. COMMON 
MOTOR DRIVE 
ON REAR 

METER SWITCH 

FUSE ALARM LAMP 

OPYENTATION 
INDICATOR LAMP 

WER DISTRIBUTION 
OUTLET BOX 

FIGURE 1013. Repeater Paokage: 
Telegraph; DC X-61824A 

FIGURE 1014. Repeater Package: Telegraph; 
Regenerative X-66031A 

FIGURE 1015 
Telegraph 

Switchboard 
SB-6-( )/GG 



Remarks  

Telegraph terminals employed at each end of a carrier telegraph 
system and connected to one channel of C Carrier Telephone Terminal. 
Provide six 2-way telegraph circuits (channels 1 to 6) over a 
4-wire facility. Yid-band channel frequencies 425 to 1275 cycles 
spaced 170 cycles. D-c extensions are neutral half and full duplex, 
two-path polar or polarential. Spare parts and running spares sup-
plied in a separate box. Requires X-618220 Test Package which in-
cludes Test Set I-193-A. 

Same as X-61822A V.F. Carrier Telegraph Repeater Package except 
different channels (7 to 12). Same carrier telephone channel. 
Mid-band channel frevencies 1445 to 2295 cycles spaced 170 cycles. 
May be operated with X-61822A on sane telephone channel to provide 
12 telegraph circuits. 

Six channel voice frequency carrier telegraph system. Two cabinets 
required at sending terminal for 6 channels aha two cabinets at re-
ceivirg terminal for C channels. Boehme' automatic Morse code and 
teletypewriter equipments used at stations. Two-way transmission 
is employed over separate oaths. Mid-band channel frequencies are 
425 to 2125 cycles spaced 340 cycles. Running spares supplied in 
separate boxes. 

"Speech-Plus-Duplex" (S + DX) equipment. Derives one carrier tele-
graph circuit from a telephone circuit while retaining the voice 
circuit. Separation of speech and telegraph by band elimination 
filters which block out about 1500 to 2000 cycles for telegraph use. 
Frequency band passed by filters centered at 1680 cycles for one 
direction of transmission and 1860 cycles for the other direction. 
D-c loops are neutral, half and full-duplex, polarential or two-
path polar. Ringing may be voice frequency, 20 cycle or d-c. 
Filter F-2/GO is used at an intermediate point to by-pass telephone 
equipment. Carrier is on for "mark" and off for "space". Terminal 
may be stacked with "packaged" equipments. dunning spares are 
included. 
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1025. CARRIER TELEGRAPH EQUIPMENT - FIXED PLANT - DESCRIPTION. 

Nomenclature_ 
Type No. Fit;. No. 

Dotal et. 
in 3ervice 

lbs. 

1175 
(2 cabinets, 
channels 1 
to 6) 

Size in 
0per, 

(In.)a  
Approx. Power 

Input Req. 
Tech. Man. 
Instr.Bdoka ________ Name   __ 

Telegraph Carrier 
Package: Voice Fre- 
queno: ; 6 Channel 

X-61822A
b 

1016 4nx 
17x 
84 

825 V.A. on 
115 V. 50/00 
Cyc. (2 cab- 
inets) 

Dil 11-2024 or 
X-66147, & 

TM 11-2023 or 
X-63653 

TeleTalm, Carrier X-61u2.8b 1016 1175 Same Same Same 
Package: Voice Fre- 
queue.; 6 Channel 

(2 cabinets, 
channels 7 
to 12) 

Carrier alegraph 4231b 1760 92x 800 V.A. on X-61757 
Equipment (2 sena. 

term. cab- 
17x 
o4 

115/230 V. 
50/ C0 cyc.a-c. 

/nets and 2. 
rec. term. 
cabinets) 

(Two 
sead.and 
two rec. 
cabinets) 

(Txo send. 
term.cabinets 
and two rec. 
ter,.cabltets) 

Telegraph Terminal 21-1/auc-1 1017 167 22-1/4x 17C V.A. on TM 11-2206 
17-1/2x 115/e,x, V. 
21-1/4 50 / 60 cyc.a-c. 

12.5 amp.drain 
on 12 V. stor. 
bat. 

VF Carrier W.E.Co. 4405 
4001 (8 cab- 

186x 4000 V.A., 
115 V. 

X-61759 Provides 2-way teletypewriter circuits. 8 cabinets provide 3 fre- 
Telegraph, 17x X-66578a  

inets) 
quency diversity circuits or t. circuits without frequency diversity. 

Multi-cnannel modified 84 50/60 cc. Two more cabinets (double modulation equipment) increase capacity 
5260 two-tone, single- plus (8 cab.) to 6 frequency diversity circuits. One single tone interrupted 

siaeband n.F. additions (10 cab- 231x C.W. telegraph order wire Included. Stock nos. and logistical data 
/nets) 17x for complete radio telegraph system given in par. 1424. 

84 
(10 cab.) 

aT1e first two dimensions represent minimum floor space requirements exclusive of 
clearance for operation and maintenance. Packaged equipments should be installed 
in an office in, accordance with al 11-2037. 

b
Western Electric coda numbers. 

°For equipment supplied after Jan. 1, 1944. 



FUSE ALM. LAMP 

FUSE ALM. LAMP 

CHANNEL TERM. PANEL 

OSCILLATOR PANEL 

MON TTY PANEL 

METER PANEL 

JACK FIELD 

CHANNEL TERM. PANEL 

OSCILLATOR PANEL 

CHANNEL TERM. PANEL 

OSCILLATOR PANEL 

SPARE VAC TUBES & RELS 
ALM REL & SPARE FUSES 

RES. SHIELD 

FUSE PANEL 

REG. TUBE RECT 

A-C. POWER 
DISTRIBUTION 
OUTLET BOX 

CHANNEL TERM. 
PANEL 

OSCILLATOR PANEL 
MON. TTY. PANEL 

METER CONN PANEL 
JACK FIELD 

CHANNEL TERM.  
PANEL 

OSCILLATOR PANEL 

CHANNEL TERM. 
PANEL 

OSCILLATOR PANEL 
ALM. REL.& SPARE FUSES 
RES SHIELD 

FUSE PANEL 

REG. TUBE RECT. 

REG. TUBE RECT. 

A.-C. POWER 
DISTRIBUTION 
OUTLET BOX 

METER 
SWITCH 

REC. LEVEL 
REC. RELAY  

RELAY TEST 
SET JACK 

SEND BIAS ADJUSTMENT 
METER 
r
i
I

r
ri
8s

4O
E
P
N

_FURRENT 

REC. LOOP CURREN 
ADJUSTMENT 

MON TTY S 
AND R JACKS 
TELEPHONE JACKS 

TELEGRAPH JACKS 

MON TTY SWITCH 

LINE, SWBD. 
AND LOOP 
BINDING POSTS 

POWER 
CORD 

FIGURE 1017. Telegraph Terminal 
TH-1/TCC-1 

ro 

0 

U 

LOOP OPTIONS 
SWITCH 

SEND LEVEL 

SEND FREQ. 

SUMMARY OF 
INSTRUCTIONS 

FIGURE 1016. Telegraph Carrier Package X-61822A or B 



Dimensions in 
Operation 
(Inches)a  

21-1/2x18-1/2  
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Q2S1. 

Teletypewriter Set: 
Printer; Sending 
and Receiving; 
Standard keyboard 

ieletvpewriter Set: 
Printer; Sending 
and Receiving; 
Weather Keybodrd 

Teletypewriter Set: 
Printer; Sending 
and Receiving; 
Standard Keyboard  

Total Weight-lbs. 
Unpacked and 
in Service 

Model 15b 1018 215 

Model 15(W)b 

Model 3.91) 1019  

Approximate Power 
Input Requirements  

240 V.A. on 115 
volts 50/60 cycles 
a-c. (Motor power 
and input to recti-
fier to furnish 30 
mil line relay bias 
current) 

Same 

520 V.A. on 115 
volts 50/60 cycles 
a-c. (For trans-
mitter-distributor 
motor, teletype-
writer motor, 
perforator magnet 
and line relay 
bias current)  

Technical Manual, 
Instruction Book, d 
Instruction Manual  

TM 11-353 
Instruction 
Manual Nos. 
7 or 22 

Same 

TM 11-355 
Instruction 
Manuals Nos. 
10 pr 26 

Remarks 

Page-receiving and keyboard-sending teletype-
writer. "Standard" communications keyboard 
and type bar arrangement. Pulling magnet 
selector and line relay. Motor controlled by 
switch and automatic built-in control. A-c 
series governed motor operating on 115 volts, 
50-60 cycles, a-c. Llotor speed adjusted for 
368 or 404 o.p.m. Teletypewriter mounted on 
metal table which also mounts rectifier supply-
ing d-c for local circuits. Rectifiers avail-
able for operation on 115 volts, 50-60 cycles 
or for operation on 115 volts or 230 volts, 25, 
40, 50 or CO cycles. Rectifiers operating on 
230 volts have 115 volt tap on transformer for 
supplying teletypewriter motors. 

Same as Model 15 Teletypewriter except with 
"weather"c communication keyboard and with 
automatic motor control omitted. 

Page-receiving, keyboard-sending and tape per-
forating teletypewriter mounted on metal table 
with a transmitter-distributor for tape send-
ing. "Standard" communications keyboard and 
type bar arrangement. Motors in teletype-
writers and transmitter-distributors are a-c 
series governed motors adjustable for 368 or 
404 o.p.m. Teletypewriter motors have switch 
and automatic motor control. Table for mount-
inF teletypewriter and transmitter-distributor 
also mounts rectifier to supply d-c for local 
circuits. Rectifiers available for operation 
on 115 volts, 50-60 cycles or 115 volts or 230 
volts, 25, 40, 5C or CO cycles. Rectifiers 
operating on 230 volts have 115 volt tap on 
transformer for supplying teletypewriter and 
transmitter-distributor motors. 

TELETYPEWRITER AND AUTOMATIC MORSE CODE EQUIPMENT - FIXED PLANT - DESCRIPTION. 

Same Same 

405 37x24x42 

Nomenclature Shown in 
Name Type No. Fig. No.  

Teletypewriter jet: 
Printer; Sending 
anu Receiving; 
Weather Keyboard 

Model 19(W)b Same Same Same Same Same as Model 19 Teletypewriter Set except 
that the teletypewriter is supplied with 
"weatheec keyboard and type-bar arrangement. 

a  She first two dimensions represent minimum floor space require- 
ments exclusive of clearance for operation and maintenance. 

b Teletypewriters include line relay (Western Electric Co. 255A 
which is Teletype Corp RY-30). 80-speed tuning fork, radio 
filter, copy holder, metal table, universal 115 volt a-c series 
governed motor and rectifies are furnished with sets. 

Keyboard for communication and math symbols and type-bar arrangement 
for sending and receiving weatner information. 

"Teletype Corporation. 



TM 11-377 

Instruction f 
Manual No. 15 

Nomenclature 
Name Type No. 

Teletypewriter Set AN/T8C-1 

Boehme Automatic 
Keying and Record- 
ing Equipmentb 

Keying Head 4-E 

Keying Head Drive 4-D 
Ink Recorder 4-G 

Recorder Driving 4-C 
Unit 
Tape Puller 4-F Series E 

Rewinder Reel 4-FA 
Attachment 
Magnetic Release 7-FA 
Attachment 
gape Reel 7-H 

Tape Bridge 4-h 

Tape Perforator, (Teletype) 
Wheatstone 
Receiving Table 

Transmitting Table 

Total Weight -lbs. Dimensions in 
Shown in Unpacked and Operation 
Fig. No. in Service (Inches)a  

1020 475 24x24x65 

1021 

5 10 -1/2x3 -1/2 
x23 (Base 
3 -3/4x3 -1/4) 

5 Over-all 23 Tape Pullers, 
long, 8-1/4 each about 75 
high on two watts on 110V 
pedestals d-c 
each with 4 
inch dia. base 

41 20x16x16 150 watts on 
110 volts d-c 

125 95 long x 19 
wide x 27 high 

125 95 long x 19 
wide x 27 high 

Remarks 

Sending and receiving tape relaying package 
unit. In console. Includes multiple trans-
mitter-distributor (2 message transmitters and 
1 number transmitter driven by common motor), 
2 typing reperforators, 1 motor driven tape 
winder, rectifier, and tape feed-out feature 
and necessary controls and alarms. Units may 
be combined in a single installation, messages 
received on perforated tape with typing,mny be 
torn and inserted manually in a transmitter. 
Operation single or duplex at 368 o.p.m. 
Duplex operation either neutral or polar, hay 
be used for "normal" or split operation on 'ore 
or two circuits respectively. 

Equipment for automatically transmitting and 
for receiving at high-speed International 
Morse Code telegraph signals on radio. At 
transmitting point, the equivalent of dots 
and dashes is perforated in tape (15/32 inch 
wide) by the use of a Wheatstone perforator 
which has a typewriter keyboard. Tape is run 
through keying head mounted on keying head 
drive. Keying head controls radio trans-
mitter. Principle equipments with trans-
mitting table are Boehme keyer, two Wheat-
stone perforators, time stamp and rectifier 
such as General Electric Co. 6RB10E11 (115 
volt 50,60 cycle) or 6RB10E12 (230 volt 50/60 
cycle), when d-c power is not available. At 
receiving point, equipment is mounted on a 
receiving table the principle equipments 
thereon being a Boehme ink recorder and re-
corder driving unit, tape puller with mag-
netic release attachment, tape puller with 
rewind reel attachment and tape bridge. Re-
corder driving unit receives keyed tone dot 
and dash signals from radio receiver or simi-
lar source and converts the signals to d-c to 
operate ink recorder. Coil in recorder 
actuates fountain-type pen which makes a 
record on tape symbolic of dot and dash sig-
nals. Tape is pulled over tape bridge just 
above keyboard of a typewriter and operator 
transcribes message. 

Approximate Power 
Input Requirements  

570 V.A. on 115 
volts 50/60 cycles 
a -c 425 watts on 
115 volts d-c 

Technical Manual, 
Instruction Book, 
Instruction Manual 

TM 11-2203 

Keying Head Drive 
Motor 130 watts 
on 110 volts d-c 

Ink Recorder, 35 
watts on 110 
volt d-c 

Recorder Driving 
Unit 175 watts 
on 110 volts 
60 cycles a-c 
(210 V.A. 
estimated) 

8 

50 
29 

105 

20d, 20e  

Mounts on Key-
ing Head Drive 
11x18x13 
10x9x10 (Base 
7 inch dia.2 
19x12x10-1/2' 

9x13-1/ix 
16-1/2 , 
7x13x8e 

a The first two dimensions represent minimum floor space 
requirements exclusive of clearance for operation and 
maintenance. Boene equipment mounts on 
tables. 

b 
Poehme L.ode Lumbers.  

c  Mounts on small relay rack mounted on receiving table. 

d Ath Rewinder Heel Attachment. 

e  ..ith Magnetic Release Attachment. 

Teletype Corporation. n
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MODEL 15 TELETYPEWRITER 

FIGURE 1018. Model 15 FIGURE 1019. Model 19 
Teletypewriter Set Teletypewriter Set 

SEND-REC 
BREAK 
KEY 

POWER 
SWITCH 

KEYBOARD 

STEEL TABLE 

SENDING AND 
RECEIVING 
TELETYPEWRITER 

TABLE -Iv 

PERFORATOR 

TRANSMITTER 
DISTRIBUTOR 



Ink Recorder 
t EXTERNAL TELEGRAPH 

KEY CONNECTION SIGNAL LINE CONNEC TIONS 

Keying Head With Keying Head 
Drive 

CONNECTOR RECEPTACLE 
FOR TAPE PERFORATOR 

CONNECTOR 
PERFORATOR RECEPTACLE 
MECHANISM FOR AUTOMATIC 

KEYER 

— TELEGRAPH KEY 

CONNECTOR 
RECEPTACLE 
FOR TIME 
STAMP 

CONNECTOR 
RECEPTACLE 
FOR FOR TAPE 
PERFORATOR 

COPY 
HOLDER 

MONITOR 
JACK BOX 

Wheatstone Perforator 
(Teletype) 

PILOT LAMPS 
AND POWER 
SWITCHES 

TABLE 

TAPE - CABINET FOR 
RECEPTACLE TERMINALS FUSES 

AND RESISTORS 

Transmitting Table 

FIGURE 1021. Boehme Automatic Keying and Recording Equipment 9
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INK RECEPTACLE 

INK POT 

PEN ARM DUST 
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PEN ADJUSTING 
ASSEMBLY 
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AADIOTELETXPE TERMINAL AND ASSOCIATED  SIGNAL CENTER EQUIPMENT - FIXED PLANT - DESCRIPTION. 

Total Wt. Size in 
Nomenclature in Service Oper. Approx. Power Tech. Man. 

Na. 9 Type No. Fig.  No. lbs. (In.)a Input Req. Instr.Book  

Radioteletype AN/FOC-1 1022 425 23x 160 V.A. on TM 11-356 Voice frequency carrier telegraph equipment for use as single channel 
Terminal 17x 115 V. two-tone space diversity radioteletype receiving terminal. Associ- 
Equipment 84 50/60 cyc. ated radio receivers invert the incoming signals to a frequency of 

2125 cycles for the "closed" condition and 2975 cycles for the "open" 
condition of the sending contacts. The AN/FOC-1 equipment rectifies 
these signals to d-c telegraph signals for operation of teletype-
writer equipment at a signal center. 

Teletypewriter 
Subscriber 
Set 

132A2b 1023 400 26x 360 V.A. on TM 11-2210 or Cabinet-type table with a receiving-only typing reperforator with a 
22x 115 V. a-c. X-66154b synchronizing circuit for receiving from a radio channel and a trans- 
44 Operates on mitter-distributor for sending to a radio transmitter or other cir- 

115/230 V. cult. Typing reperforator has holding-magnet selector. Transmitter- 
25/60 cyc. distributor end typing reperforator supplied with series a-c governed 

motor. 

b 
Control Unit 132A2 132A2 Set) 

X-66330 Repeater and X-66106Ab 18 In 36 V.A. from Used with and located inside the table of the 132A2 set. Arranges set 
connections for simplex service, sending polar signals to radio trans- 

Set mitter and controlling radio receiver and transmitter. 

Teletypewriter 133A1b 375 26x 265 V.A. on TM 11-2211 or Cabinet-type table with a receiving-only typing reperforator and 
Subscriber 22x 115 V. X-66152b transmitter-distributor for code room circuits or for sending or re- 

Set 44 50/60 cyc. ceiving on land lines. Table supplied with polar relay for converting 
a-c from neutral to polar transmission or vice versa. Typing reperforator 

supplied with holding magnet selector. 

Teletypewriter 133A2b 390 26x 360 V.A. on TM 11-2214 Similar to 132A2 set except that synchronizing circuit omitted. Also 
Subscriber 22x 115 V. a-c. used in place of 133A1 set. 
Set 44 Operates on 

115/230 V. 
25/60 cyc. 

a  
Distributor 

ZD9l 
132A2 132A2 Set 

Transmitter- 1024 42 Part of Part of X-66355b 

Set 

150 V.A. Oscillator 0-5/FR 1025 81 13x Provides a means for keying an HF radio transmitter by the frequency 
Exciter (Press 19x 110/220 V. 

TM 11-2205 
shift method to obtain "mark" and "space" conditions for transmitting 

Wireless 13 50/60 cyc. signals over radio circuits. The "space" frequency is 425 cycles 

E312A a-c lower than the carrier frequency and the "mark" frequency is 425 
Keyer) cycles higher than the carrier frequency. Thus the frequency shift is 

850 cycles and is suitable for reception by Radioteletype Terminal 
AN/FCC-1. Exciter receives d-c telegraph signals from teletypewriter 
or other sending source and its output side is connected to the radio 
transmitter using a coaxial line. Exciter replaces the regular radio 
frequency oscillator of the radio transmitter to which it is connected. 
Equipment is panel mounted and arranged for use on 19-inch relay rack. 
Running spares are provided. 

aThe first two dimensions represent minimum floor space requirements exclusive of clearance for operation and maintenance. 

b
Western Electric Code numbers. 

aTeletipe Corporation number. 

Remarks 

Tao-channel transmitter-distributor furnished in place of the single-
channel transmitter-distributor on a 132A2 set when two-channel opor-
ation is desired. Two tapes sent simultaneously from transmitter and 
either may be started and stopped independently of other. Transmitter 
distributor may be switched to single channel operation, if required. 
Motor is series a-c governed. 



SPARE FUSE 
MOUNTING AND  
TERMINAL STRIPS 

AUTOMATIC FREQUENCY 
CONTROL UNIT MOUNTS 
IN THIS POSITION 

FREQUENCY INDICATOR 
PANEL 

JACKS 

RECEIVE RELAY 
PANEL 

DETECTOR B 

DETECTOR A 

CURRENT LIMITER B 

CURRENT LIMITER A 

FUSES 

RECTIFIER 
X-61680-B 

RECTIFIER 
KS-5844, LIST 01 

ALARM AND MISC 
EQUIPMENT 

OUTLET AND HEATER BOX 

FIGURE 1022. Radioteletype Terminal 
Equipment AN/FCC-1 

FIGURE102:3. Teletypewriter 
Subscriber Set 132A2 

FIGURE 1024. Transmitter-
Distributor XD91 
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TAPE SPLICER 

TRANSMITTER B 
SINGLE -DOUBLE 
CHANNEL TRANSFER 
LEVER 

DISTRIBUTOR 
FACE 

TRANSMITTER 

TRANSMITTER 
TRANSFER RELAY 

BEHIND COVER 

MOTOR SWITCH 
TRANSMIT TER A 

=rig' 
TYPING 
REPERF ORATOR 

CONTROL KEYS 
ANC/ LAMPS 

TABLE 



SHIFT VOLTAGE 
ADJUSTOR 

MIXER TUNING 

CRYSTAL SELECTOR 
AMPLIFIER TUNING 

FILAMENT SWITCH 

MARK-SPACE LINE 
SWITCH 

A C POWER 
ON-OFF SWITCH 
PLATE SWITCH 

LOW FREQUENCY 
OSCILLATOR TUNING — THERMOMETER 

RESONANCE INDICATOR 

FIGURE 1025. Oscillator Exciter 0-5/FR 
(Press Wireless FS12A Keyer) 



4281 442593-6 

AN/TGC-1 471000-1 

TH-1/TCC-1 442895 

441245 
4A564 
441954 
4A1213 

E 442764.2g, 442764.1h 

442787H 
442744K 
441720, 
443025J 
443024i 

0-5/FR 2C2710 -5 

4-E 
4-D 
4-G 
4-C 
4-F Series 
4-FA 
7-FA 
7-H 
4-K 
(Teletype) 

Total Dis-
placement 
(cu.ft.)  
Packed for 
Export 

66 
(3 boxes) 

66 
(3 boxes) 

23 
(1 box) 

23 
(1 box) 

35 0.9 
(2 boxes) 

35 0.9 
(2 boxes) 

59 1.5 
(4 boxes) 

59 1.5 
(4 boxes) 

30 0.8 

34 0.9 
(3 boxes) 

30 0.8 
(2 boxes) 

34 0.9 
(3 boxes) 

5 0.1 

0.57(1 board) 
1.85(6 boards) 

140 3.5 
(8 boxes) 

85 2.1 
(4 boxes) 

13 0.35 

0.7 
6.1 
3.0 
. 
, 5 3.1' 2.4' 

1.0 
0.8 
30 
50 
50 

0.75 
1.25 
1.25 

6.35 0.2 
cubic feet 

Ship 
12W! 
1.7 

1.7 

0.6 

0.8 

Par. 1028 

1028. TELEGRAPH. TELETYPEWRITER AND AUTOMATIC MORSE CODE EQUIPMENT - FIXED PLANT - STOCK 
NUMBERS AND LOGISTICAL DATA.  

Nomenclature 
Name Type No. Stock No. 

Telegraph Carrier; Package; Voice Fre-
quency; 6 Channel 

Telegraph Carrier; Package; Voice Fre-
quency; 6 Channel 

Repeater Package; Telegraph; D.C. 

Repeater Package; Telegraph; Regenera-
tive 

Repeater and Control Unit 

Teletypewriter Set; Printer; Sending 
and Receiving; Std. Keyboard 

Teletypewriter Set; Printer; Sending 
ing and Receiving; Weather Keyboard 

Teletypewriter Set; Printer; Sending 
and Receiving; Std. Keyboard 

Teletypewriter Set; Printer; Sending 
and Receiving; Weather Keyboard 

Radioteletype Terminal Equipment 

Teletypewriter Subscriber Set 

Teletypewriter Subscriber Set 133A1 FTNT-4TSRTXDS-S 

Teletypewriter Subscriber Set 13342 4TW13342f 

Transmitter Distributor ID91 None assigned 
Switchboard SBA-( )/GG None assigned 

Carrier Telegraph Equipment 

Teletypewriter Set 

Telegraph Terminal 

Hoehme Automatic Keying and 
Recording Equipment 

Keying Head 
Keying Head Drive 
ink Recorder 
Recorder Driving Unit 
Tape Puller 
Reminder Reel Attachment 
Magnetic Release Attachment 
Tape Reel 
Tape Bridge 
Tape Perforator, Wheatstone x. 
Transmitting Table 
Receiving Table 

Oscillator Exciter  

Weight 
(lbs.) of Total 
Heaviest Weight 

Box (lbs.)  
Packed for Packed for 
Export Export  

775 1520 

775 1520 

500 500 

450 500 

235 450 

235 450 

210 775 

210 775 

635 635 

300 650 

280 490 

290 642 

70 

10(1 board 
45(6boapis) 

625 2870 
(8 boxes) 

880 1160 

225 225 

24 
120 
88 

ggc
16
.  cl
5 od 

20 
20 
300 
320 
320 

138 138 

I-616224 442794 

I-61222H 442794.1 

X-616244 442798 

/-660314 None assigned 

X-661064 4761859-18 

Model 15 472.184-1b 

Model 15(W) 4T2.9A-1 ore  
472.164-1 

Model 19 4T4.154-1d 

Model 19(W) 4T4.84 -1 ore  
4T4.154 -1 or 
4T4.194 -1 

AN/FGC -1 4TW61789 

13242 FTNT-4T14RTXDS -5.1f 

a A "Ship Ton" equals 40 cu. ft. 

b Stock No. 4T2.18A-1. Communications keyboard, figures "H" 
motor stop, Rectifier REC29 for 95-125 and 190-250 volts and 
25,40,50 or 60 cycle a-c input. Table is XRT-115. 

' Stock No. 4T2.94-1. Weather keyboard, motor switch control, 
Rectifier REC10 for 115 volt, 50-60 cycle a-c input. Table 
is IRT-106. 
Stock No. 4T2.164-1. Weather keyboard, motor switch control, 
Rectifier REC29 for 95-125 and 190-250 volts and 25,40,50 or 
60 cycle a-c input. Table is IRT-106. 

d Stock No. 4T4.154-1. Communications keyboard, character 
counter pointer and dial, figures "H" motor stop, Rectifier 
REC30 for 95-125 and 190-250 volts and 25,40,50 and 60 cycle 
a-c input. Table is XRT-116. 

e  Stock No. 4T4.84-1. Weather keyboard, motor switch control, 
Rectifier REC13 for 115 volt, 50-60 cycle a-c input. Table 
is XRT-107. 
Stock No. 4T4.134-1. Weather keyboard character counter 
pointer and dial, Rectifier REC30 for 95-125 and 190-250 
volts and 25,40,50 and 60 cycle a-c input. Table is XRT-116. 

Stock No. 474.184-1. Weather keyboard, character 
counter pointer and dial, carriage return and line feed 
automatically at end of each line and on carriage re-
turn signal, figures "H" motor stop, Rectifier REC30 
for 95-125 and 190-250 volts and 25,40,50 or 60 cycle 
a-c input. Table is XRT-116. 

f Stock number is for table supplied with single-channel 
transmitter-distributor. Whed table is supplied with 
two-channel transmitter-distributor (I091) the total 
weight pack for export is 725 pounds and total dis-
placement is 39 cu. ft. 

g Includes Reminder Reel Attachment Assembly, 

h Includes Magnetic Release Attachment Assembly. 

j Includes hand telegraph key, monitor jack box, conduit 
and wiring, receptacle connectors, terminal and fuse 
cabinet, power toggle switches and pilot lamps. 
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Par. 1029 

1029. PACKAGED TELEGRAPH EQUIPMENT ON 
OPEN WIRE LINES - FIXED PLANT. 

Paragraph 1030 illustrates a use for 
packaged telegraph equipment on two 
open wire pairs operating with Type C 
Carrier. This diagram shows the tele-
graph equipment and only that part of 
the telephone equipment (shown by 
dotted lines) which is uirectly in-
volved in the telegraph connections. 
Similar illustrations of the use of 
packaged telephone equipment are given 
in Chapter 9. Terminal Office A is shown 
as being equipped with X-61822 A and B 
carrier telegraph terminal packages, 
X-61824A d-c telegraph repeater packages, 
and X-66031A d-c regenerative telegraph 
repeater package. Office B is shown as 
an intermediate office wit? X-61824A 
d-c telegraph repeater packages, and 
X-66031A d-c regenerative telegraph re-   

peater package. Terminal Office C is 
shown equipped the same as Office A 
except that the regenerative repeater 
is omitted. Each office should be sup-
plied with a monitoring teletypewriter 
for supervising service as it is not 
included in packaged equipments. A 
Test Set I-193-A should be made avail-
able for Office B since no carrier 
telegraph equipment is located at that 
office and therefore the X-61822C test 
package containing Test Set I-193-A 
is not available. A Test Set TS-2/TG 
should be available in Office C for 
lining up teletypewriter circuits. 
In Office A and Office B this set 
will be available because the X-66031B 
regenerative repeater test package 
containing Test Set TS-2/TG will be 
available for use with the X-66031A 
d-c regenerative repeater package. 
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1030. DIAGRAM OF PACKAGED TELEGRAPH EQUIPMENT ON OPEN WIRE LINES. 
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Par. 1031-1033 

1031. RADIOTELETYPE tERMINAL AND SIGNAL  
CENTER. Paragraph 1032 illustrates 

a single-channel (two-tone) radioteletype 
system composed of a receiving station, a 
transmitting station and a signal center. 
Signals are sent initially from the 
transmitter-distributor on the 132A2 set 
to the radio transmitting station. The 
transmitter sends its normal frequency 
for the marking (closed) condition and a 
frequency 850 cycles lower for the spac-   

in (open) condition. At the receiving 
station the diversity receivers invert 
and then convert the radio signals to 
frequencies in the voice range (mark, 
2125 and space, 2975 cycles) which are 
rectified in Radioteletype Terminal 
AN/FGC-1 to d-c telegraph signals. These 
d-c signals are finally received by the 
typing reperforator in the 132A2 set. The 
133A1 set is shown as being used in 
connection with room circuits. 

1032. DIAGRAM OF A RADIOTELETYPE TERMINAL AND SIGNAL CENTER. 

RECEIVING 
STATION 

DIVERSITY 
RECEIVER I32A2 SET 

SIGNAL CENTER 

133AI SET 

CHAN D-C 

B 

RADIOTELETYPE TERMINAL 
AN/FGC-I 

1-  TYPING 
REPERFORATOR 

_I TAPE 
CARRIED 

a BY 
1 HAND 

rTRANSMITTER 
L DISTRIBUTOR, 

X-6610bA REP 
AND CONTROL 

UNIT 

CHAN 
A 

D-C 

1 
TRANSMITTING I 

STATION 

OSCILLATOR 
EXCITER 
0-5 /FR 

a MAY BE SINGLE-CHANNEL OR TWO-CHANNEL 
TRANSMITTER DISTRIBUTOR (XD91). IN LATTER 
CASE SECOND TYPING REPERFORATOR MOUNTED 
ON SEPARATE TABLE IS CONNECTED IN SERIES 
WITH TYPING REPERFORATOR OF I32A2 SET. 

Section IV 
Telegraph and Teletypewriter Testing 

Equipment, Tool Equipment and 
Teletypewriter Supplies 

1033. GENERAL  
a. This section contains information 

covering teletypewriter expendable sup-
plies. These items are applicable to 
both tactical End fixed slant equip-
ments. 

b. Information concerning teletype-
writer test sets, tool equipment and 
maintenance equipment will be found in 
chapter 13. 
c. The teletypewriter supplies listed 

are those which are essential in all 
cases for the operation of teletype-
writer equipment and include supplies 
required for producing page copies and 
perforated tape with or without typing. 
The lubricating oils and greases are 
for general lubrication of teletype-
writer equipments. 
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Par. 1034 

1034. TELETYPEWRIlrat SUPPLIES - TACTICAL AND FIXED PLANT - DESCRIPTION AND 
STOCK NUMBERS. 

Name Description Stock No. Suppliers No. 

Paper, 
single 
copy 

Teletype, roll form for page 
teletypewriters, 8-1/2" wide, 
350 foot roll, canary yellow 

4Tla  
(formerly 
4A1650) 

Paper, 
duplicate 

Teletype, roll form for page 
teletypewriters, one carbon 

4T2 
(formerly 

copy insert, 2-ply, 8-1/2" wide, 
canary yellow 

4A1650.1) 

Paper, 
triplicate 
copy 

Teletype, roll form for page 
teletypewriters, canary yellow, 
two carbon inserts, 8-1/2" wide, 
5" diam., 3-ply 

4T11 
(formerly 
4A1650.3) 

Ribbon Teletype, black record, medium 
inking, 1/2" wide, 12 yards 
long 

6M1175 

Tape Teletype, paper for perforators 
and reperforators, 11/16" wide, 
1000 feet long 

4A2702 

Oil One quart, lubricating oil 6G1325 W.E.Co., KS-7470 
(formerly Teletype, No. 88970 
4T88770) 

Oil One gallon, lubricating oil 6G1326 W.E.Co., KS-7470 
(formerly Teletype, No. 88971 
4T88971) 

Grease One 4 oz. tube, lubricating 
grease 

4T97116 W.E.Co., KS-7471 
Teletype, No. 97116 

Grease One pound, lubricating grease 4T88973 W.E.Co., KS-7471 
Teletype, No. U8973 

a 
Part of Chest CH-53, 4TCH53, formerly 4A353 
and Chest CH-53-A, 4TCH53A, formerly 4A353A. 
Chest CH-53 is part of EE-97. 
Chest CH-53-Ais part of EE-97-A. 
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Par. 1101-1104 

CHAPTER 11 
FACSIMILE EQUIPMENT 

1101. GENERAL. Facsimile comprises the 
transmission of fixed graphic 

material including pictures, sketches, 
text or handwriting from one point to 
another by electrical means. Three dif-
ferent facsimile equipments are avail-
able for general use as covered in ac-
companying photographs and tabulations 
and described briefly below. 

1102. TAPE FACSIMILE EQUIPMENT RC-58-B. 
This is a machine for transmitting 

copy generally in the form of hand print-
ing on a tape. Standard typewriter 
characters are too small. At the send-
ing end the text is hand printed with 
pencil in a 3/8" high band on a 3/4" wide 
tape, using a writing stand provided with 
guides and means for holding a roll of 
blank tape. Hand printing can be done 
at speeds up to about 15 words per 
minute or 18" of tape per minute. The 
machine sends tape at the rate of 50" 
per minute, or about 42 words per minute. 
The scanning is at 72 lines per lineal 
inch of tape. The output of the machine 
is a frequency modulated signal, picture 
white being set at 1150 cycles and pic-
ture black at 1650 cycles. The sending 
and receiving machines are mounted in 
a single housing, and the receiver can 
be used to monitor outgoing signals if 
desired. The receiver uses direct elec-
tromechanical recording, in which the 
tape is pressed against an inked print-
ing element to make the marks. The re-
ceived record is in the form of two 
duplicate lines of letters, one above 
the other, on a tape 3/4" wide. Tape 
facsimile signals may be transmitted 
over any voice channel, wire or radio, 
and carrier telephone channels may be 
used. 

1103. FACSIMILE EQUIPMENT RC-120. 
a. This is a general purpose page ma-

chine providing for the transmission and 
reception of printed, written, drawn or 
photographic copy over regular voice 
communication channels. Original copy 
for transmission may be up to 7" x8-5/8" 
in dimensions but the actual message or 
picture for transmission should not ex-
ceed 7" x 7-3/8" for photographic re-
cording of 6-1/4" x 7-3/8" for direct  

recording. Transmission may be arranged 
for reception as a negative on film, or 
a positive on bromide photographic paper, 
or as a positive on direct recording 
paper (Teledeltos). The so-called 
"transceiver" unit includes a driving 
motor and rotating drum for carrying the 
record sheet or film, and may be used 
for either sending or receiving pur-
poses. 

b. The output of the sending machine 
gives amplitude modulation of an 1800 
cycle carrier current. The double side-
band width is somewhat over 1250 cycles, 
in the range from about 1175 to 2425 
cycles. For radio operation a Converter 
CV-2/TX is available to transform the 
amplitude modulated (AM) signal into a 
frequency modulated (FM) signal shifting 
from 1800 cycles for maximum signal to 
3000 cycles for minimum signal. Alterna-
tively this converter can be used for 
translating the FM signals back to AM 
signals at the receiver. Scanning is 
at the rate of 96 lines per inch at 90 
rpm and a 7" x 7-3/8" picture may be 
sent in about 7 minutes. Facsimile 
Equipments RC-120-A and RC-120-B include 
minor improvements in design but can be 
used interchangeably on the same circuit 
with the RC-120 equipment. 

1104. FACSIMILE SET AN/TXC-1.  This is 
a page machine for transmitting 

weather maps and other copy as large 
as 12" x 17-1/2" in about 20 minutes. 
It uses Facsimile Transceiver 
TT6-1/TXC-1, and either direct or 
photographic recording. Other tech-
nical features of the equipment are 
similar to those of the RC-120 equip-
ment, but in view of the difference in 
picture sizes this equipment cannot be 
used interchangeably with RC-120 type 
equipments. In the AN/TXC-1 set, 
scanning is at the rate of 96 lines 
per inch at 60 rpm of the drum. The 
equipment is intended for fixed sta-
tion use only. Unlike the RC-120 
equipment, it includes no provision for 
operation from a 6-volt battery, no 
portable dark tent, and the photographic 
equipment is different. Converter 
CV-2/TX can be used with the AN/TXC-1 
set, if desired. 
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1105. FACSIMILE EQUIPMENT - DESCRIPTION. 

In Operation 
Dimensions 

Weight in Inches 
Lbs. Component Parts g

O
T
I
 .
J
a
c T
  

Shown 
Nomenclature in 

Name Type No. Fig.No. 
KVA 

H or Watts T.M. Remarks 

Tape RC-58-B 1101 
Facsimile 
Equipment  

Amplifier BC-908B 39 

Amplifier Cover 0.8 
BG-128-B 
Amplifier Mounting 4 
FT-318-B 
Cord CD-606-B 2.6 

Cord CD-608-B 1.7 102 
Cord CD-1018 0.5 120 
Cord CD-1019 0.6 120 

14-1/2 

15 

14-3/8 

96 

3-1/2 9-7/8 

8-5/8 9-1/2 

7-1/8 9-5/8 

Recorder-Scanner 35 11-5/8 11-3/8 10 
BC-918-B 

Recorder-Scanner 0.8 11-3/4 11 9-1/2 
Cover BC-118-B 

Recorder-Scanner 3.7 11-1/4 8 9-1)/8 
Mounting FT-323-B 

Recorder Tape M-298 0.9 3/4 7 diem. 
(48 rolls) per roll 
Spare Parts Cheat 9 14-3/4 9 8-3/4 
CH-103-B 

Writing Stand 2 9-1/4 8-1/2 1-1/4 
MC-308-B 
2 Copies of TM 11-374 

Rectifier RA-54-A 1101 68 18 16-1/2 9 

Battery BB-50 1101 64 12-7/8 7-1/8 9-7/8 

10 amps. 11-374 Equipment for transmitting copy generally in the 
at 12 form of hand printing on a tape 3/4" wide, either 
volts dc over 'hire circuits or radio circuits. For use in 

vehicles or at fixed stations. In vehicles equip-
ment is powered from 12 volt vehicle battery, at 
fixed stations from Battery BB-50 and Rectifier 
RA-54-A. 
Includes scanner and recorder amplifiers and dyna-
motor. 
Waterproof canvas cover. Permanently installed on 
portable unit for use in service. 

Base and rear wall support with rubber shock mount-
ings. 

18 conductor shielded cable to interconnect ampli-
fier and recorder-scanner. 
2 conductor shielded DC power cord. 
2 conductor shielded receiver cord. Has Plug PL-55. 
2 conductor shielded transmitter cord. Shield used 
as a 3rd conductor. Has Plug PL-68. 
Combination recorder unit for receiving and tape 
scanning unit for sending. Includes tape reel. 
Waterproof canvas cover. Permanently installed on 
portable unit for use in service. 

Base and rear wall support with rubber shock 
mountings. 
Tape for either sending or receiving purposes. 

Contains 4 rolls extra tape, fuses, vacuum tubes, 
vibrator and other replaceable parts. Weight is 
for chest alone, not including spare parts. 
Flat metal box holding 1 roll of tape and having 
writing guides. 

450 11-374 Selenium type for charging 12-volt Battery BB-50 
watts from 115 volt 60 cycle ac. 

11-374 12 volt storage battery for supplying equipment 
RC-58-B in fixed installations. 



KVA 
Dimensions 

Weight in Inches 
Remarks or Watts T.M. Component Parts Lbs. 

Shown 
Nomenclature in 

Name Tyge No. Fig.No.  

In Operation 

Facsimile RC-120 
Equipment 

1102 

Facsimile Trans- 
ceiver FX-1 

Power Supply 
PE-140 

60 

50 

22 

12 

12 

12 

10 

10 

11475B 

250 watts 

Page 7" x 7-3/8" can be transmitted in 7 min. For 
use on wire or short radio circuits on AM basis 
or in combination with Converter CV-2/TX on 
longer radio circuits on FM basis. Either direct 
or photographic recording process may be used. 
Connects to line thru telephone, not included. 

Includes drive motor, scanning drum, amplifiers, 
connecting cords and line connecting coils. 
Scans at 96 lines per inch at 90 rpm. 

For use on 100 to 130 volt, 50 to 65 cycle ac. 

Power Supply 
PE-150 

60 14 8-3/4 11-1/2 6 volt storage battery, battery case and a 
charger. For emergency operation of trans- 
ceiver on battery. Battery drain 28 amps. 
(Not provided with RC-120-Aor RC-120-B). 

Chest CH-117 112 27-1/4 19 13 Carrying case for Facsimile Transceiver FX-1. 
(Weight includes unit). 

Chest CH-116 105 27 16-1/4 16-3/4 Carrying case for Power Supply PE-140. Also 
carries 1000 sheets of Teledeltos paper, running 
spare tubes for FX..1 and PE-140, 2 developing 
tanks PH-409 and 3 pads of message paper. 

Photographic 85 28 13 14 Includes Bag BG-140 (portable dark tent) in 
Equipment PH-411 Bag BG-122 and Frame FM-60 in Bag BG-126. 

Also Bag BG-124 (Duffle bag to contain all 
other bags). Also includes photographic 
chemicals, films, paper and supplies in Case 
PH-410 and tanks in Chest CH-116. 

TM 11-375B 

Facsimile RC-120-A 
Equipment 

1102 11-375B Similar to equipment RC-120 and will work with 
same. 

Facsimile Trans- 
ceiver FX-1-A 

60 22 12 10 Differs from FX-1 of RC-120 in apparatus 
details. 

Power Supply 
PE-140-A 

50 12 12 10 250 watts Differs from PE-140 of RC-120 in apparatus 
details. 

Chest CH-117 112 27-1/4 19 13 Same as for RC-120. 
Chest CH-116 105 27 16-1/4 16-3/4 Same as for RC-120. 
Photographic 85 28 13 14 Same as for RC-120. 
Equipment PH-411 

TM 11-375B 

Table continued on next page O
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Shown 
Nomenclature in 

Name Type No. Fig.No., 
Weight 

Component Parts Lbs.  

Facsimile RC-120-a 
Equipment 

1102 
and 

1103 Facsimile Trans-
ceiver FX-1-B 

Power Supply 
PE-140-B 
Chest CH-117 
Cheat CH-116 
Photographic 
Equipment PH-411 
TM 11-375B 

60 

50 

112 
105 
85 

;105. FACSIMILE EQUIPMENT - DESCRIPTION.  (CONTINUED) 

In Operation 
Dimensions 
in Inches KVA 

L D H or Watts P.M. 

22 12 10 

11-3758 

12 12 10 250 watts 

27-1/4 19 13 
27 16-1/4  16-3/4  
28 13 14 

Remarks 

Similar to equipments RC-120 and RC -120-Aand will 
work with same. 
Differs from FX-1A of RC-120-Ain apparatus details. 

Differs from PE-140-A of RC-120-A in apparatus 
details. 

Same as for RC-120. 
Same as for RC-120. 
Same as for RC-120. 

Facsimile AN/TXC-1 
Set 

11-375B Page Facsimile Equipment for fixed station use only. 
Copy up to 12" x 17-1/2" can be transmitted in 20 
minutes. For use on wire or short radio circuits 
on AM basis or in combination with Converter 
CV-2/TX on longer radio circuits on FM basis. 
Either direct or photographic recording may be 
used. Not usable with RC-120-() equipments. 

Scanning at 96 lines per inch at 60 rpm. Includes 
connecting cords, line coupling units and dust 
cover. 

For use on 100 to 130 volt 50 to 65 cycle ac. 
(No provision for 6 volt operation). 
Table for mounting transceiver and power pack. 
Includes chemicals, films, paper, trays and 4 pack-
ages of Teledeltos (250 sheets each) 12" x 18-3/4". 
No portable dark tent or developing tanks are 
included. 

For AM to FM or FM to AM conversions for use with 
RC-120-() or AN/TXC-1 Equipments on radio cir-
suits. Includes connecting cords. Operates on 
100 to 130 volt 50 to 70 cycle ac. (Alternative 
6 volts dc with 6.5 amp. drain). 

Carrying case for Converter CV-2/TX. Contains 
running spare tubes, vibrator and 2 copies of 
TM 11-2252. 

Facsimile Trans-
ceiver TT -1/T)CC-1 

Power Pack 
PP-86/TXC-1 
Table MT-252/T7C-1 
Photograph Equip-
ment 

Converter CV-2/TX 1104 30 

Case CY-56/TX 18 

12-1/2 9-1/2 9-1/2 50 watts 11-2252 

20 13-3/8 12-5/8 
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Par. 1108-1107 

1106. FACSIMILE EQUIPMENT - STOCK NUMBERS AND LOGISTICAL DATA. 

Nomenclature 
Stock No. 

Heaviest Pkg. 
Total Weight 

Lbs. 
Total 

Cu. Ft. 
Packed In 
for Carrying 

Export Case 

packed 
for 

Export 

In 
Carrying 

Case 

Packed 
for 

Export 

In 
Carrying 
Case Name Type No. 

Tape Fac- 
simile 

RC-58-Ba  6025-58B 350c 255 350a 255 30c 20 

Equipment 

Rectifier RA-54-A 3H4684 99 99 3.2 

Battery BB-50 3B50 64 64 1 

Facsimile RC-120b 6025-120 146 113 500 390 22 13 
Equipment 

Facsimile RC-120-Ab 6025-120-A 146 113 417 322 20 11.5 
Equipment 

Facsimile RC-120-Bb 6C25-120-B 146 113 417 322 20 11.5 
Equipment 

Facsimile AN/TXC-1° 
Set 

Converter CV-2/TX 20720-2 ) 
) 113 53 113 53 3.5 2.3 

case CY-56/TX 221891-56) 

aFor fixed installations also requires Rectifier RA-544L and Battery BB-50. 

bFor long radio circuits also requires Converter CV-2/TX with Case CY-56/TX 

°Estimated. 

1107. EXPENDABLE SUPPLIES. 

Nomenclature Expendable 
Supplies  

Stock 
No. Name Type No.  

Tape Facsimile RC-58-B 
Equipment 

Recorder Tape 

 

Facsimile 
Equipment 

Facsimile 

RC-120-( ) Teledeltos Paper (1000 sheets) 
Film Type A 
Developer-Powder D-72 (quart size) 
Developer-Powder DK-60A (gallon size) 

AN/TXC-1 Teledeltos Paper 
Film 
Photographic 
chemicals 

6M877 
8D50-1 
8C14-1 
8C48-1 
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par. 1201-1206 

CHAPThR 12 
POWER EQUIPMENT 

Section I 
General 

1201. SCOPE AND USE. 
a. This chapter gives descriptive in-

formation on power equipment which 
can be used to supply power to any tac-
tical or fixed plant equipment communi-
cation system. 
b. Although very often the power 

equipment is a part of a particular com-
munication system, in many cases, how-
ever, its design is not necessarily con-
fined to such a system. For the most 
part its design is such that it can be 
used universally to supply power for 
various types and kinds of load within 
its particular capacity, which insures 
that its field of use is not limited to 
any particular communication system. 
c. The information on the power equip-

ment is divided into five parts as fol-
lows:- section II Engine Driven Generates 
Sets, section III Rectifiers, section IV 
Power Ringing Units, section V Batteries. 
d. A summary of the prevailing elec-

trical frequencies, voltages and other 
characteristics of commercial power sup-
plies throughout the world is given in 
section VI. 

Section II 
Engine Driven Generator Sets 

1202. GENERAL. 
a. The engine driven generator sets for 

tactical use are designed to deliver 
either direct current or alternating cur-
rent of the proper voltage and capacity 
as required for the operation of the as-
sociated communication systems. The dir-
ect current sets vary in capacity from 
0.25 KW to 0.75 KW while the capacity of 
the alternating current sets vary from 
0.3 KW to 10 KW 
b. The engine driven generator sets for 

use in the fixed plant range in capacity 
from 0.75 KW to 100 KW Except for 
PE-167-A they generate single phase or 
three phase alternating current of the 
required voltage 

1203. DESCRIPTION OF TACTICAL ENGINE 
GENERATOR SETS. 

a. The engine driven generator sets 
when used with tactical communication 
systems are necessarily designed to be 
readily portable. The assembly consists 
of the engine, generator, base, control 
panel and fuel tank so as to form a com-
plete self contained power unit. In gen-
eral the larger capacity sets are mounted  

on skid type metal bases and are enclosed 
in sheet metal housing with removable 
sides, while the smaller capacity sets 
are mounted on a wooden base to which a 
wooden crate can be fastened by snap 
latches when the set is not in use. All 
engines use gasoline for fuel and a num-
ber of the light weight sets use a two 
cycle engine. Descriptions of these 
sets are given in paragraph 1207. 
b. This same list of engine driven 

generator sets has been arranged in ac-
oordance with the magnitudes of their 
power output in paragraph 1208. 

1204. STOCK NUMBER & LOGISTICAL DATA  
FOR TACTICAL  ENGINE GENERATOR SETS  

Paragraph 1209 gives stock number and 
logistical data for the engine driven 
generator sets listed in paragraph 1207. 

1205. DESCRIPTION OF FIXED PLANT ENGINE  
GENERATOR SETS. 

a. The engine driven generator sets for 
this type of installation are, in gener-
al, designed to mount on concrete or 
heavy wooden bases located inside a 
building or shelter to protect them from 
the weather. All sets are equipped with 
fuel pumps permitting the use of a separ-
ate fuel tank, which may be a small tank 
located adjacent to the engine or a bur-
ied tank for supplying one or more of the 
larger capacity sets. The fuel tanks, 
except for a few of the smaller capacity 
units, are not furnished as part of the 
sets. For the sets of 10 KW capacity and 
above a separate control panel is fur-
nished as part of the power unit. The 
sets of 15 KW output and more, with the 
exception of the 35 KW set, are driven by 
Diesel engines, all the other sets use 
gasoline for fuel. 
b. The exceptions to the above general 

descriptions are the PE-95-F and the 
PE-235-A, which are mounted on skid type 
metal bases and enclosed by a sheet metal 
housing with removable sides. The con-
trol panel, fuel tank and starting stor-
age battery are mounted inside the hous-
ing. The assembly thus forms a self con-
tained power unit, which can be used in 
the open, if found desirable to do so. 
The descriptions of these sets are listed 
in paragraph 1210. 
c. Paragraph 1211 shows the fixed plant 

engine generator sets arranged by capaci-
ties. 

1206. STOCK NUSERS AND LOGISTICAL DATA 
FOR FIXED PLANT ENGINE GENERATOR  
SETS. Paragraph 1212 gives the 

stock numbers and logistical data for 
the engine driven generator sets listed 
in paragraph 1210. 
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Par. 1207 

1207. ENGINE GENERATOR SETS - TACTICAL - DESCRIPTION 
Generatora  

Type No. 
Fig. 
A2, 

Net 
Wt. 
lbs. 

Approx. 
Size in 

Oper. -In. 
Gen. 
Mfr. 

ode  KVA PF KW 

Rated 
Volts 

AC RPM Phase 

Rated 
Volts 

DC 
Volt 
Reg. 

No. 
Wires 

Control 
Panel 

on Set L H W 

PE -43 -HH 137 23 22 20 PIO 0.55 62 INH 2 No 
PE -43 -HJ 130 23 25 20 PIO 0.55 32 INH 2 No 
PE-43-HE 100 23 15 24 PIO 0.55 32 INN 2 No 

PE-49-D,-F, - 257 3G 22 17 CON (0.35 2750 1000) RHEO 8 Cond. Yes 
-G & -H (0.36 14.6) Plug 

PE -75 -D, -G, 
-H,-J,-E, 
-P,-S,-T, 

1201 330 36 26 19 LEL 2.5 1.0 2.5 120 1800 1 INH ( Two- ) 
(2 Wire) 
(Beeps ) 

No 

-1J, -AA, -AB 
& -AC 

PE-77-A 
to -C 

1202 72 20 22 16 PIO 0.25 115 Comp. 
Wound 

( Two- ) 
(2 Wire) 

No 

PE-77-D & -E 86 22 22 12 PIO 0.25 115 (Recps ) 

PE-95-A,-B 1203 1360 73 69 27 ONA 5.0 115 1 INH 2 Yes 
& -C 
PE-95-G 1203 1556 68 39 28 ONA (12.5 1.0 10 120/240) 1 INN 2 or 3 Yes 
& -H (12.5 0.8 5 120/240) 

PE-99-A,-B, 
-0,-E & -F 

1204 1150 60 42 28 (GEC 
(ACB 

7.5 1.0 7.5 120 1800 3 Yes 3 Yes 

(FSE 
(CON 

PE-108-A,-B 1205 250 30 27 28 PIO 0.6 1.0 0.6 110 1 12.5 ( 7% 7 Cond. 
& -C (INH Plug 
PE-108-D & 250 30 27 28 PIO 0.6 1.0 0.6 110 1 12.5 ( 7% Yes 
-E (INH 

PE-102-A 1208 40 19 11 14 EMS 0.25 (.4A-500V) 
(7.5A-7V ) 

PE-197-A 1206 790 44 31 22 HOB 6.2 0.8 5 120 1 Yes 2 Yes 

PE-201-A, 1207 341 36 24 19 LEL (0.7 1.0 0.7 115 1800 INN ( Two- ) Yes 
-8 e -C (0.3 0.3 14.5 (2-Wire) 

(Recps ) 

PE-210-B 60 18 11 14 EMS 0.45 7 to 22 INH Yes 

PE-214-A 1208 40 18 11 14 EMS 0.5 1.0 0.3 120/240 1 ( One- ) 
PE-214-B 1209 56 18 11 14 EMS 0.3 1.0 0.3 120/240 1 (2 Wire) 

(Recp ) 

PU-8/TTQ-1 383 44 40 22 ONO 3 1.0 3 115 1800 1 INN 2 Yes 

GENERATOR MANUFACTURER'S REFERENCES 

Address  

Chicago, Ill. 
Newark, N. J. 
Ft. Wayne, Ind. 
Memphis, Tenn. 
Ft. Wayne, Ind. 
Troy, Ohio 
Dayton, Ohio 
Minneapolis, Minn. 
Chicago, Ill. 

Reference 

ABC 
CON 
EMS 
FSE 
GEC 
HOB 
LEL 
ONO 
PIO 

Manufacturer 

American Custom Built Motor 
Continental Electric Company 
Electric Motor & Specialities Company 
F. S. Electric Company 
General Electric Company 
Hobart Bros. 
Leland Electric Company 
D. W. Onan & Sons 
Pioneer Gen-E-Motor Corp. 

aAll a -c generators operate at 60 cycles. 
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TM or 
Instr. 
Book Remarks 

TM 11-940 Mtd. on skid type base. Enclosed in 
sheet metal housing with removable 
sides. Control panel, fuel tank & bats. 
mtd. inside the housing. Incl. cable, 
tools and spare bat. Replaces PE-99. 

TM 11-941 Mtd. in pipe framework. Output limited 
to 1 KW; for example, 700 watts AC and 
300 watts DC or 1000 watts AC and no 
DC or combination thereof. No longer 
procured. Replaced by PE-( ). 

Tubular loop frame'and canvas cover. 
Continuously variable from 7 to 22V. 
Includes meters (V. and Amps.) 

TM 11-913 Replaced by PE-214-B. 
Tubular loop frame. Includes tool and 
spare parts box and 1 gal. gas tank. 
Replaces PE-214-A. 

TM 11-932 Part of Operations Center AN/TTQ71. 

TM 11-30211 PE-43 is part of Bat. Chg. Set SCR-169. 
_ Consists of PE-43, Panel BD-LT-61 and 

TM 11-302K Cord CD-107. FE-43 mtd. on crate plat- 
- form base & equipped with cover attached 

by 4 snap latches. 

TM 11-920 Mtd. on skid type base. Has wooden hood 
(F only base & hood with 4 drawbolts latches & 4 
covered) handles. Control panel equipped with 

ammeter, field switch, field rheostat, 
starter button and terminals for charging 
batteries from 14.6 volt winding. 

TM 11-900 Mtd. on skid type base. Tools & spare 
part box mtd. on top of gen. 

TM 11-903 Mtd. on wood base, equipped with crate 
cover. 

TM 11-904 Mtd. on skid type base. Enclosed in 
-sheet metal housing with removable sides. 

TM 11-904H Control panel, fuel tank & bats. mtd. 
- inside the housing. Generator output 

depends upon power factor of load. 

TM 11-925 lad. on skid type base. Bats & control 
panel mtd. on base. Cont. panel equinwd 
with 3 ammeter, voltmeter & voltmeter 
switch, circuit breaker, freq. meter, 
voltage reg. bat. chg. ammeter, time 
meter, two 2-wire recps, 1 3-wire recp. 
& 3 power term, studs. Replaced by 
PE-197. 

TM 11-927 

Mtd. on crate base with crate cover 
fastened by 4 clamp latches. Cover 
has 4 handles. Control panels for all 
sets have a-c voltmeter, 2 recps., 
magnetic starting switch, bat, cutout 
rel. & filter coils. 

Par. 1207 

Engineb 
Gal. 

Eng. Hrly How 
Mfr. No. No. Cu.In. Cool- Start- Fuel Con- 
Code Mod. HP RPM Diu, _ing ing Cons. nected 

B&S AP 1 4 1.95 2350 9.0 A Man. 0.25 Dir. 
WIS AB 1 4 2.85 2350 13.5 A Man. 0.25 Dir. 
JAC J-150 1 2 1.35 2350 7.0 A Man. 0.25 Dir. 

WIS ABS 1 4 3.6 2750 13.5 A Elect. 0.25 Dir. 

B&S ZZ 1 4 6.5 2400 22.9 A Man. 0.65 Belt 

BO IL 1 4 1 2700 4.7 A Man. 0.12 Dir. 

B&S N 1 4 1.5 2700 6.2 A Man. 0.12 Dir. 

Ford ONY 4 4 19 1200 119.7 W Elect. 1.2 Dir. 

WIL JP441 4 4 31 1800 134.2 W Elect. 1.2 Dir. 

WIS VE-4 4 4 20 2200 91.5 A Elect. 1.7 Belt 

WIS AA 1 4 1.4 1800 10.9 A Elect. 0.3 Dir. 

NIS AB 1 4 2.3 1800 13.5 A Elect. 0.4 Dir. 

JAC J-100 1 2 1 3600 4.7 A Man. 0.1 Dir. 

HER ZXB 4 4 13.5 1800 65 W Elect. 1.1 Dir. 

B&S B 1 4 3.3 2400 14.2 A Man. 0.5 Belt 

JAC J-100 1 2 1 3000 4.7 A Elect. 0.1 Dir. 

JAC J-100 1 2 1 3600 4.7 A Man. 0.1 Dir. 
JAC J-100 1 2 1 3600 4.7 A Man. 0.1 Dir. 

ONO W-3M 2 4 7 1800 38.8 W Man. 0.8 Dir. 

ENGINE MANUFACTURER'S REFERENCES  

Manufacturer Address Reference 

Briggs & Stratton Corp. Milwaukee, Wis. B&S 
Ford Motor Company Detroit, Mich. Ford 
Jacobsen Manufacturing Co. Racine, Wis. JAC 
Hercules Motors Corp. Canton, Ohio HER 
Willy-Overland Motors Toledo, Ohio WIL 
Wisconsin Motor Cofp. Milwaukee, Wis. WIS 

bGasoline used in all types. Magneto ignition is employed in 
all sets except PE-95-G & H which employ battery ignition. 
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Par. 1207 

FIGURE 1201. Power Unit FIGURE 1202. Power Unit 
PE-75-D PE-77-B 

FIGURE 1203. Power Unit PE-95-( ) 
Part of Trailer K-52-( ) 
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Per. 1207 

FIGURE 1204. Power Unit PE-99-E FIGURE 1205. Power Unit PE-108-A 

FIGURE 1206. Power Unit PE-197 FIGURE 1207. Power Unit PE-201-B 
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Par. 1207-1208 

FIGURE 1208. Power Unit PE-214-A FIGURE 1209. Power Unit PE-214-B 

1208. ENGINE GENERATOR SETS - TACTICAL - ARRANGED BY CAPACITIES. 

Wires KW 
Nomenclature 
Type No. 

Volts 
PH D-C A-C 

0.25 PE-77-( ) 115 2 
0.25 P2-162-A 500/7 4 
0.3 PE-214-( ) 120/240 1 2 
0.45 PE-210-B 7 to 22 2 
0.55 PE-43-( ) 32 2 
0.6 PE-108-( ) 115 1 7 Cond. Plug 
0.71 PE-49-( ) 14.6/1000 1&8 Cond. Plugs 
1.0 PE-201-( ) 14.5 115 1 4 
2.5 PE-75-( ) 120 1 2 
3.0 PU-8/TTQ-1 115 1 2 
5.0 PE-95-A,-B, & -C 115 1 2 
5.0 PE-95-G & H 120/240 1 2 or 3 
5.0 PE-197-A 120 1 2 
7.5 PE-99-( ) 120 3 3 
10.0 PE-95-G & -Hb 120/240 1 2 

aAll a-c generators operate at 60 cycles. 
bPE-95-G & -H is 10 KW at unity power factor 
or 5 KW when power factor is 0.8. 
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Par. 1209 

1209. ENGINE GENERATOR SETS - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA. 

Weight (lbs.) 
Heaviest Package 

Total Weight 
(lbs.) 

Total Volume 
Cubic Feed 

Packed Packed Packed 
Nomenclature for In Carry- for In Carry- for In Carry- 
Type No. Stock No. Export ing Case Export Case Export ing Case Ship Tonsa 

PE-43-HH 3H4543.7 270 180 270 180 10 7.4 0.3 
PE-43-HJ 3114543 (HJ) 260 170 260 170 10 7.4 0.3 
PE-43-HK 3H4543 (HK) 220 140 220 140 7 5 0.2 

PE-49-D,F, 
G or H 

3H4549D,F,G, 
or H 

495 300 495 300 20.2 13 0.5 

PE-75-D,G,H, 
J,K,P,S,T, 
U,AA,AB, or 

3H-4575D,G,H, 
J,K,P,S,T,U, 
AA,AB, or AC 

445 No Case 445 No Case 16 No Case 0.4 

AC. 

PE-77-A,B,C, 
D, &E 

3H4577A,B,C, 
D, or E 

225 110 225 110 7.5 5 0.2 

PE-95-A,B,& C 3H4595A,B or C 1700 No Case 1700 No Case 84 No Case 2.1 
PE-95-G & H 3H4595G or H 1800 No Case 1800 No Case 84 No Case 2.1 

PE-99-A,B,C, 
E, & F 

3H4599A,B,C, 
E, or F 

1592 No Case 1592 No Case 76 No Case 1.9 

PE-108-A,B,C, 
D, & E 

3E4600-108 
A,B,C,D,or E 

429 277 429 277 18.1 13 0.5 

PE-162-AP 3H4600-162A 132 87 132 87 7.2 4.1 0.2 

PE-197-A 3H4600-197A 1240 No Case 1261 No Case 56 No Case 1.4 

PE-201-A,B, 
& C 

3H4600-201A, 
B, or C 

450 No Case 450 No Case 17 No Caste 4 

PE-210-AP 3E4600-210A 140 95 140 95 7.2 4.1 0.2 

PE-214-AP 3H4600-214A 132 87 132 87 7.2 4.1 0.2 

PE-214-BI)  3H4600-214B 140 95 140 95 7.2 4.1 0.2 

FU-8/TN-1 3E4531-8 1000 No Case 1100 No Case 56 No Case 1.4 

aA ship ton = 40 cu. ft. 

bFor two PE-162-A, two PE-210-A or 
two PE-214-A or B in Export Box 
(without Carrying Case) weight is 
160 lbs., cubic feet is 7.0. 
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Par. 1210 

1210. ENGINE GENERATOR SETS - FIXED PLANT - DESCRIPTION 

Approx.Dimen. 

Generatora  

Control 
Fig. Net in Oper. - In. Mfr. Rated Volt No Panel 

Type No.b lbs. L H W Code KVA PF KW Volts Phase Reg. Wires on Set 

PE-78 -4,-8,-C 1850 80 39 28 FID 12.5 0.8 10 120/240 1 Yes 3 No 
PE-78-F 1210 2050 84 43 28 COL 12.5 0.8 10 120/240 1 Yes 3 No 
PE-78-H 1210 2050 84 43 28 COL 12.5 0.8 10 120/240 1 Yes 3 No 

PE-79-D & -E 1870 81 43 28 ACB 12.5 0.8 10 240 3 Yes 5 No 
PE-79-F 1211 1680 81 43 28 WES 12.5 0.8 10 240 3 Yes 3 No 

PE-81-E 1212 3705 100 51 32 JOL 43.7 0.8 35 240 3 Yes 3 No 
PE-81-F 3705 100 5 32 COL 43.7 0.8 30 240 3 Yes 3 No 

PE-85-F 1213 5100 95 63 38 CON 31.2 0.8 25 120/203 3 Yes 4 No 
PE -85 -L 1214 3690 95 52 34 RDA 31.2 0.8 25 230 3 Yes 3 No 
PE-85-M 1215 3950 89 61 35 CCN 31.2 0.8 25 230 3 Yes 3 No 

PE-957F 1216 1545 73 39 31 ONA 6.2 0.8 5 120/240 1 Yes 2/3 Yes 

PE-142-B 5700 110 67 41 EM 62.5 0.8 50 240 3 Yes 3 No 
PE-142-C 1217 6300 114 75 39 EM 62.5 0.8 50 240 3 Yes 3 No 
PE-142-0 1218 5700 110 67 41 EM 62.5 0.8 50 240 3 Yes 3 No 
PE-144-E 1219 5700 110 o7 41 EM 62.5 0.8 50 240 3 Yes 3 No 

PE-148A 1220 900 37 37 24 KAT 3 0.8 2.4 110/220 1 RHEO 2/3 No 

PE-167-4 1221 75 19 16 13 AAP (0.175 6 RHEO Yes 
(0.350 12 

PE-205A 1222 3000 92 51 30 GEC 18.7 0.8 15 120/240 1 Yes 3 No 
FE-205-B 1223 3770 85 58 28 GEC 18.7 0.8 15 120/240 1 les 3 140 

PE-207 -A 1222 3000 92 51 30 GEC 18.7 0.8 15 120/208 3 Yes 4 no 
PE-207-B 1.223 3770 85 58 28 GEC 18.7 0.8 15 120/208 3 Yes 4 No 

PE-215-A 1224  5600 119 60 41 GEC 62.5 0.8 SO 240 3 Yes 3 No 

PE-220-A & -B 1225 18670 194 108 63 WES 125 0.8 100 240 3 Yes 3 No 

PE-235-A 1226 890 50 36 23  CNA 5 1.0 5 110/220 1 1NH 3 Yes 

PE-236 -A 1227 141 20 22 15 AAP 0.7 1.0 0.7 115 1 RHEO 2 Yes 

PU-19/FRC 1228 4200 96 59 52 IDE 25 0.8 20 120/240 1 Yes 3 No 

ONAN-W3M-15 1229 450 35 31 16 ONA 3 1.0 3 115 1 INH No 

Kohler IM21A 1230 496 45 57 lo KOH 1.5 1.0 1.5 110 1 INN 2 Yes 

GENERATOR MANUFACTURER'S REFERENCES 

Manufacturer Address Reference 

Atlas Aircraft Products Co. New York, N.Y. AAP 
American Custom Built Motors Chicago, Ill. ACB 
Columbia Electric Company Cleveland, Ohio GOL 
Continental Electric Co. Newark, N.J. CON 
Electrical Machinery Co. Minneapolis, Minn. EM 
Fidelity Electric Company Lancaster, Fa. FID 
General Electric Company Ft. Wayne, Ind. GEC 
The Ideal Electric & Mfg. Co. Mansfield, Ohio IDE 
Kato Electric Company Mankato, Minn. KAT 
Kohler Company Kohler, Wis. KOH 
D. W. Onan and Sons Minneapolis, Minn. ONA 
Rogers Diesel & Aircraft Corp. New York, N. Y. RDA 
Westinghouse Elec. & Mfg. Co. E. Pittsburgh, Pa. WES 

aAll generators are 60 cycles a-c except FE-167-A which provides 6 
or 12 volts d-c. 

bDesignations other than FE and PU are manufacturer's codes. 

cInstruction books are issued by the manufacturer. See paragraph 
1212 for stock numbers of Instruction Books. 
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Par. 1210 

Engined 
Fuel Gal 
Tank Hrly Tech. Man. 

No Cuan. Igni- on Fuel Or 
ode Model Type Cyl HP RPM Diaa, tion Set Cons. Instr.Bookc  

HER QXB-5 Gas 6 47 1800 205 Bat. No 2.00 Instr.Book) 
HER JXB-5 Gas 6 34.8 1200 263 Bat. No 2.00 Instr.Book) 
HER JXB-5 Gas 6 34.8 1200 263 Bat. No 2.00 TM 11-911 ) 

HER JXB-5 Gas 6 34.8 1200 263 Bat. No 2.00 Instr.Book) 
CON F-226 Gas 6 32.7 1200 226 Bat. No 2.00 TM 11-912F) 

HER RXLC Gas 6 83.4 1200 529 Bat. No 5.00 Instr.Book) 
HER RXLD Gas 6 90 1200 558 Bat. No 5.00 Instr.Book) 

CUM MI-400 Diesel 4 60 1200 448 Nc 3.00 Instr.Book) 
HIL G-R Diesel 6 54.7 1200 318 No 3.00 TM 11-916 ) 
INT UD-9 Gas/ 4 46 1200 334 Mag. No 3.00 TM 11-916M) 

Diesel 

WIL JP-441 Gas 4 24 1200 134 Bat. Yes 1.1 TM 11-904 

CUM HI-600 Diesel 6 90 1200 672 No 5.0 Instr.Book) 
CUM HIS-600 Diesel 6 108 1200 672 No 5.0 Instr.Book) 
CUM HI-600 Diesel 6 90 1200 672 No 5.0 TM 11-942D) 
GUM HI-600 Diesel 6 90 1200 672 No 5.0 TM 11-942E) 

WIT VD-11 Diesel 1 4 1200 37 No 0.5 Instr.Book 

BXS NP Gas 1 1.4 2350 6 Mag. Yes 0.2 TM 11-946 

HIL 4R Diesel 4 27 1200 212 No 1.6 Instr.Book) 
INT UD-9 Gas/ 4 46 1200 334 Mag. No 1.6 Instr.Book) 

Diesel 

HIL 4R Diesel 4 27 1200 212 No 1.6 Instr.Book) 
INT UD-9 Gas/ 4 46 1200 334 Mag. No 1.6 Instr.Book) 

Diesel 

INT UD-18 Diesel 6 92 1200 691 No 5.0 TM 11-941 

WAU 1-LRH6 Semi- 6 282 900 2894 Mag. No 12.2 Instr.Book 
Diesel 

CON Y-91 Gas 4 17.1 1800 90 Bat. Yes 1.2 Instr.Book 

B&S BP Gas 1 2 1800 14 Mag. No 0.3 Instr.Book 

INT UD-9 Gas/ 4 46 1200 334 Mag. No 2.5 Instr.Book 
Diesel 

ONA W3M Gas 2 7 1800 39 Mag. No 1.0 Instr.Book 

KOH IM-21 Gas 4 3.2 1800 38 Wag. No 0.4 TM 11-935 

Remarks 

Separate Control Panel is furnished. 
Fuel Tank is not included with set. 

Same as for PE-78 

Same as for PE-78 

Same as for PE-78 

Mtd. on base and enclosed in metal casing 
with removable sides. Control panel fuel 
tank and bat. are mtd. inside of casing. 

Same as for PE-78, PE-142C has super 
charger for high altitude location. 

Concrete base is recommended. 

Bat. charging set. Wooden base for mtg. 
must be obtained locally. Separate fuel 
tank and line are furnished. 6 or 12 
volts d-c. 

Same as for PE-78 
PE-205-B is for use in high altitude 
location. 

Same as for PE-205-A & -B 

Same as for PE-78 

Same as for PE-78 
PE-220-B for high altitude locations. 

Ltd. on skid base & enclosed in metal 
casing with removable sides. Control 
panel, fuel tank & bats. mtd. inside 
casing. 

Separate fuel tank & fuel line are fur-
nished. Wooden base for mtg. must be 
obtained locally. 

Fuel tank is not included. Separate 
control panel furnished with set. 

Base for mtg, must be furnished locally, 
Separate fuel tank & fuel line are 
furnished. 

Eng. base has 4 holes for mtg. on concrete 
or heavy wooden base furnished locally. 

ENGINE MANUFACTURER'S REFERENCES  

Manufacturer Address  

Briggs & Stratton Corp. Milwaukee, Wis. 
Continental Motors Corp. Muskegon, Mich. 
Cummins Engine Company Columbus, Ind. 
Hercules Motors Corp. Canton, Ohio 
Hill Diesel Engine Company Lansing, Mich. 
International Harvester Co. Chicago, Ill. 
Kohler Company Kohler, Wis. 
D. W. Onan & Sons Minneapolis, Minn. 
Waukesha Motor Company Waukesha, Wis. 
Willy-Overland Motors Toledo, Ohio 
Witte Engine Works Kansas City, Mo. 

Reference 

B&S 
CON 
CUM 
HER 
HIL 
INT 
KOH 
ONA 
WAD 
WIL 
WIT 

dAll are 4 cycle engines. All are water cooled except PE-167-A, PE-236-A which 
are air cooled. All are directly connected to generator except PE-148-A 
which is belt connected. Starting is electrical for all except PE-220-A & -B 
which are started by gas engine and PE-236-A, Onan-W3M-13 and Kohler 11121A 
which are started manually. 

267 



Par. 1210 

FIGURE 1210. Power Unit PE-78-F FIGURE 1213. Power Unit PE-85-F 

FIGURE 1211. Power Unit PE-79-F FIGURE 1214. Power Unit PE-85-L 

FIGURE 1212. Power Unit PE-81-E FIGURE 1215. Power Unit PE-85-M 
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Par. 1210 

FIGURE 1216. Power Unit PE-95-F FIGURE 1219. Power Unit PE-142-E 

FIGURE 1217. Power Unit PE-142-C FIGURE 1220. Power 
Unit PE-148-A 

FIGURE 1218. Power Unit PE-142-D FIGURE 1221. Power Unit 
PE-167-A 
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par. 1210 

FIGURE 1222. power Unit PE-205-A 
or PE-207-A 

FIGURE 1223. Power Unit PE-205-B 

FIGURE 1224. Power Unit PE-215-A 
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FIGURE 1225. Power Unit PE-220-A or B 

FIGURE 1226. Power Unit PE-235-A 

Par. 1210 
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Par. 1210 

FIGURE 1227. Power Unit 
PE-236-A 

FIGURE 1229. Engine Generator 
(Onan W3M-13) 
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FIGURE 1228. Power Unit 
PU-19/FRC 

FIGURE 1230. Engine Generator 
(Kohler 1M21A) 



par. 1211-1212 

1211. ENGINE GENERATOR SETS - FIXED PLANT - ARRANGED BY CAPACITIES. 

KW 
Nomenclaturea  

Type No. Volts PH Wires 

0.35 PE-167-A 6/12b 
0.75 PE-236-A 115 1 2 
1.5 Kohler 1M21A 115 1 2 
2.4 PE-148-A 110/220 1 2 
3.0 Onan W3M-13 115 1 2 
5.0 PE-95-F 120/240 1 3 
5.0 PE-235-A 120/240 1 3 
10 PE-78 -( ) 120/240 1 3 
10 PE -79 -( ) 240 3 3 
15 PE -205 -( ) 120/240 1 3 
15 PE-207 -( ) 120/208 3 4 
20 PU -19/FRC 120/240 1 3 
25 PE-85-F 120/208 3 4 
25 PE -85 -L & 230 3 3 
35 PE -81 -( ) 240 3 3 
50 PE -142 -( ) 240 3 3 
50 PE-215-A 240 3 3 
100 PE -220 -( ) 240 3 3 

aDesignations other than PE and PU are manufacturers codes. 
bD-c generator; all others 60 cycles a-c. 

1212. ENGINE  GENERATOR SETS - FIXEC PLANT - STOCK NUMBERS  AN) LOGISTICAL DATA. 

Weight (lbs.) 
Heaviest 

Total Total 
Weight (lbs.) Displacement 

Package Packed Packed 
Nomenclaturea  Stock Numbers Packed for for Export for Export 

Type No. Units Instr. Book Export Pounds Cu.Ft. Ship Tonsb 

PE-78-A 3114578A) 3114573A/1/1 3340 3600 92 2.3 
PE-78-B 3H45788) 3340 3600 92 2.3 
PE-78-C 3H4578C 3H4578C/1 3340 3600 92 2.3 
PE-78-F 3H4578F 3H4578F/1 3340 3600 92 2.3 
PE-78-H 311457811.1 3340 3600 92 2.3 

FE-79-D 3114579D 31145790/1 3030 3390 93 2.3 
PE-79-E 3114579E 6D780089E 3030 3390 93 2.3 
PE-79-F 3H4579F 3030 3390 93 2.3 

PE-81-E 3114581-E 3H4581E/1 4600 5000 161 4.3 
PE-81-F 3114581-F 4600 5000 161 4.3 

PE-85-F 3H4585F 3114585F/P1 6300 6800 378 9.5 
PE-85-L 3114585L 5050 5600 211 5.2 
PE-85-M 3114585M 5310 5860 225 5.6 

PE-95-F 3H4595F 2050 2050 80 2 

PE-142-B 534600-1428 6)7800B22B 6700 8800 400 10 
PE-142-C 3114600-1420 6078008220 7300 9215 494 12.3 
PE-142-D 3114600-1420 6700 8800 400 10 
PE-142-E 3114600-142E 6700 8800 400 10 

PE-148-A 3114512.3-1 3114512.3-1/1 1196 1196 61 15 

PE-167-A 3114600-167 108 108 3.6 0.9 

PE-205-A 3H4600-2051 3H4600-205A/B1 3726 4894 191 4.8 
PE-205-B 3114600-2008 6)78008158 5100 6710 246.5 

PE-207-A 3114600-207A 3114600-207A/a 3800 4917 194 4.9 
PE-207-B 3114600-207B 5100 6710 

PE-215-A 3114600-215A.1 8925 8925 308 7.7 
Table continued on next page 
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Par. 1213 

ENGINE GENERAT3R SETS - FIXED PLANT - STOCK NUMBERS AND LOGISTICAL DATA. (CONTINUED) 

Total 
Displacement 

Weight (lbs.) 
Heaviest 

Total 
Weight (lbs.) 

Package Packed Packed 
Nomenclaturea  Stock Numbers Packed for for Export for Export 

Type NO. Units Instr. Book Export Pounds Cu.Ft. Ship Tonsb 

PE-220-A 3114600-220A 3114600-220A/B1 19300 21359 1113 27.8 
PE-220-B 3H4600-220B 3114600-220A/B1 19300 21359 1113 27.8 

PE-235-A 3H4600-235A 607800B22A 1390 1390 70 1.8 

PE-236-A 3114511-1 3114511-1/1 225 225 10 0.3 

PU-19/FRC 3114531-19F 5114531F/B1 4750 5900 167 4.2 

Onan W3M-13 3H4512.6 3H4512.6/B10 662 662 34 0.9 

Kohler 11421A 3614524-1M21A 880 880 28 0.7 

a 
Designations other than FE and PU are manufacturer's 
codes. 

b A ship ton = 40 cu. ft. 

Section III 
Rectifiers 

1213. GENERAL.  
a. Rectifiers are of the tube and disc 

types and are intended primarily for 
charging lead storage batteries. In 
case such storage batteries are connec-
ted to a telephone load while being 
charged a filtering device in the recti-
fier output is required in order to in-
sure quiet telephone circuit operation. 
This filter is sometimes furnished sep-
arate from the rectifier and as such is 
usually referred to as a reactor. 

b. Some of these rectifiers have their 
output regulated which insures the main-
tenance of close voltage limits on 
switchboards or other equipment being 
supplied. Others are of the non-
regulated type and have rather wide 
voltage variations with a-c input and 
load changes. 
c. Paragraph 1214 gives descriptive 

information on rectifier equipments. 
They operate on a-c power of 115 or 230 
volts, and frequencies of 25, 40, 50 or 
60 cycles. They range in capacities from 
a few milliamperes to 30 amperes. 
d. Paragraph 1215 gives stock numbers 

and logistical data for rectifiers. 
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Remarks 

For general use in charging 6 
to 24 cells of storage battery 
or for charging telephone 
batteries while in use. 

For general use - will charge 
up to 12, 6 volt lead storage 
cells. 

For general use - will charge 
up to 12, 6 volt lead storage 
cells. 

For general use - may be used 
for charging telephone batteries 
while in use by using an external 
filter reactor GECo's Cat. 
#3126680, weighing 63-1/2 lbs., 
height 10-1/2", width 6-1/2", 
and depth 7-3/4". 

For general use - charging up 
to 15, 6 volt storage batteries 
at 12 amps., or 30, 6 volt 
storage batteries at 6 amps. -
may also be used for charging 
telephone batteries while in 
use by using an external filter 
reactor GECo's Cat. #3049480, 
weighing 65 lbs., height 10-1/2" 
width 6-1/2", and depth 7-7/8". 

For charging 10-12 cells of 
storage battery. 

The RA-36-( ) rectifier includes 
an external reactor filter coil 
and may be used for charging 
telephone batteries while in 
use. This rectifier is suitable 
for general use in charging any 
lead storage cells. 

For general use - charging 10-
12 cells of storage batteries 
and for charging telephone 
batteries while in use. 

For use where regulated 120 
volts d-c is required, such as 
a telegraph central office. 

Table continued on next page 3
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1214. RECTIFIERS - DESCRIPTION 

Mfr's. No. 

Shown 
in 

Fig.No. 
Ratings  

In Operation 
Input 

TM or 
Instruction 

3ook 
Nomenclature 

Mfr. Weight 
Dimensions 

Name Type No. Amps. Volts Height Width Depth Volts Cycles 

a. Tungar Type 
Rectifier Gen.Elec.Co. 3049455 1231 3 19-52 48 17-1/2 12-1/8 15 115 60 GECo's Inst. 

GEI-2839A 

Rectifier Gen.Elec.Co. 6RB4B7a  1232 6 7-1/2-75 57 19-3/8 8-1/4 9 115 25-40 GECo's Inst. 
alai-8700 

Rectifier Gen.Elec.Co. 6R233B28  1233 6 7-1/2-75 32 10-1/2 18-1/2 7-5/8 115 60 GECo's Inst. 
GEJ-3190 

Rectifier Gen.Elec.Co. 6136817 1234 2-12 6-65 66 13-3/8 8-1/4 9 115 60 GECo's Inst. 
GEJ-680A 
TM 11-951Q 

Rectifier Gen.Elec.Co. 9X649 1235 12 6-90 98 17-1/2 12-1/8 14-7/8 230 50-60 None 

Rectifier Power Equipt. PEC-161 30 30 268 28-1/2 18 14 110- 40-60 hone 
250 

Rectifier and RA-36-( ) Gen.Elec.Co. 6R86817(lodified) 1236 12 0-65 125 19-3/8  11-1/2 11-5/8 115 60 TM 11-338, 
Filter Reactor Gen.Elec.Co. 3126769 or 65 10-1/2 6-1/2 8-7/8 '09 11-951 

316680 63-1/2 10-1/2 6-1/2 7-3/4 and 

b. Electron Tube Type 

TM 11-9514 

Rectifier Trojan Recta- 27820 10-30 30 34 16-3/8 17 100- 40-60 Trojan Inst. 
Pier and 250 sheet on 
Equipt. do. Catalogue 

#27820 

c. Grid Controlled Type 

Rectifier 

Rectifier RA-43-( ) 1237 0.5-4.5 120 140 22 17-1/2 10-3/4  95- 60 TM 11-358 
250 '0c 11-954 

a  All are full wave rectifiers except the Tungar Type Gen.Elec.CO. 0RB487 and 6RB3SW mich are half wave rectifiers 



RECTIFIERS - DESCRIPTION (Continued) 

Mfr's. No. 

Shown 
in 

Fig.No. 
Ratings  

In Operation 
Input 

TM or 
Instruction 

Book 
Nomenclature 

Mfr. Weight 
Dimensions 

Name Type No. Amps. Volts  Height Width Depth Volts Cycles 

d. Copper Oxide Type 
Rectifier Raytheon lfg. W-3155 1238 3 23.65 ± 170 21,1/8  19-1/8 11-1/2 95- 60 

Co. 2% 130 

Rectifier Raytheon Mfg. W-3826 3 49.45 i 240 27-7/8 19-1/8 15-1/4 95- 60 
Co. 2% 130 

Rectifier Raytheon Mfg. W-1067 1238 b 23.65 240 27-7/8  19-1/8 15-1/4 95- 60 
Co. 130 

Rectifier Raytheon Mfg. W-21684 1238 6 23.65 ± 240 27-7/8 19-1/8 15-1/4 95- 60 
Co. 2% 130 

Rectifier Raytheon Mfg. W-3483 6 23.7 161 21-3/4  19-1/8 11-1/4 95- 60 

e. Selenium Type 
RA-37 

Co. 

1239 0.4 115 25-1/2  6-1/2 8-1/2 12-1/4 

130 

110 50-60 TM 11-955 liectifier 
3 115 AC 

Rectifier RA-87 1240 0.4 115 40 7-1/2 8-3/8 7-1/2 115/ 50-60 TM 11-957 
4.35 115 AC 230 

Rectifier RA-83.4 ) 1241 6-12 20-10 51 16 14 10 115/ 50-60 TM 11-963 
230 

Rectifier RA-91 2-12 6-48 150 25-1/4 21-1/4 15-1/4 11b/ 50-60 
230 

Remarks  

For charging 11 cells of storage 
battery and for constant float -
automatic charge of telephone 
batteries while in use. 

For charging 23 cells of stor-
age battery and for constant 
float - automatic charge of 
telephone batteries while in 
use. 

For charging 11 cells of stor-
age battery and for constant 
float - automatic charge of 
telephone batteries while in 
use. 

For charging 11 cells of stor-
age battery and for constant 
float - automatic charge of 
telephone batteries while in 
Use. 

For charging 11 cells of stor-
age battery and for constant 
float - automatic charge of 
telephone batteries while in 
use. 

For small 115V D-C applications. 

For small 115V D-C applications 
up to 46 watts and for 115V 
A-C up to 500 watts. 

Portable Battery Charger. 

For general use in charging 3 
to 24 cells of storage battery. 

a  All are full wave rectifiers except the Tungar Type Gen.Hlec.Co. 62B4B7 and 68823B2 which are half wave rectifiers. 



FIGURE 1231. Tungar Rectifier FIGURE 1232. Tungar FIGURE 1233. Tungar Rectifier 
(General Electric Co. 3049455) Rectifier (General (General Electric Co. 6RB33B2) 

Electric Co. 6RB4B7) 



FIGURE 1234. Tungar 
Rectifier (General 
Electric Co. 6RB6B17) 

FIGURE 1235. Tungar Rectifier 
(General Electric Co. 9X649) 

FIGURE 1236. Rectifier RA-36-( ) 



FIGURE 1237. Grid Controlled Rectifier 
RA-43-( ) 

FIGURE 1238. Copper Oxide Rectifier (Raytheon Mfg. Co. 
W-3155, W-1067 and W-2168A) 
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FIGURE 1239. Rectifier RA-37 

 

 

FIGURE 1240. Rectifier RA-87 
FIGURE 1241. Rectifier RA-83-( ) 

 



1215. RECTIFIERS — STOCK NUMBERS AND LOGISTICAL DATA 

Total Displacement, 

Nomenclature 
Stock No. 

Type of 
Equipment Mfr. Mfr's. No. 

Total Weight lbs. Cu. Ft. 
In 

Packed Carrying Packed 
for Case or for 
Export Container Export 

In 
Carrying 
Case or 
Container Item Name Type No. 

a. Rectifier 584703 'Nagar Gen.Elec.Co. 3049455 88 53 7 2.1 

b. Rectifier 384706.2 Tungar Gen.Elec.Co. 6RB4B7 98 64 5.5 1.1 

c. Rectifier 31447068 Tungar Gen.Elec.Co. 6R23332 36 33 1.2 1.0 

d. Rectifier WO 3H4712.1A Tungar Gen.Elec.Co. 6RB6B17 114 74 5.5 1.1 
Reactor for use with 
above rectifier 

3H4604-1 Reactor Gen.Elec.Co. 3126680 73 66 2 0.4 

e. Rectifier 384712.3 Tungar Gen.Elec.Co. 9X649 140 106 7 2.0 
Reactor for use with 
above rectifier 

Reactor Gen.Elec.Co. 3049480 75 69 2 0.4 

f. Rectifier 3114701 Tungar Power Equipt. PEC-161 324 275 9.1 4.2 
Co. 

g. Rectifier & Reactor RA-36-( ) 3H4676( ) Tungar & 
Reactor 

(1) Rectifier & Reactor RA-36.9A,B or C 3H4676A,B or C Tungar Gen.Elec.Co. 6RB6B17(Modified) 213 146 7 2.1 
Reactor Gen.Elec.Co. 3126680 

(2) Rectifier & Reactor RA-36 -J,K or L 3H4676J,K or L Tungar Gen.Elec.Co. 6RB6B17(Modified) 223 156 7 2.1 
Reactor Gen.Elec.Co. 3126680 

(3) Rectifier & Reactor RA-36-E or Q 384676E or Q Tungar Gen.Elec.Co. 6RB6B17(Modified) 230 159 7 2.1 
Reactor Gen.Elec.Co. 3126769 

Additional Equipment 
Required for (1),(2), or(3) 
above 
(A) Frame for Rectifier FM-30 4E6530 Frame 75 50 16 9 

RA-36-( ) and its 
reactor 

(B) Case for FM-30 brim 
and RA-36-( ) 
rectifier and 
reactor 

CS-73 3Z973 Case 80 65 18 10.8 

(C) Total for item g 385 274 18 10.8 
Table continued on next page 
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RECTIFIERS - STOCK NUMBERS AND LOGISTICAL DATA  (Continued) 

Total Displacement. 

Nomenclature 
Stock No. 

Type of 
Equipment Mfr. Mfr's. No. 

Total Weight lbs. Cu. Ft. 
In 

Packed Carrying 
for Case or 
Export Container 

Packed 
for 
Export 

In 
Carrying 
Case or 
Container Item Name Type No. 

h. Rectifier 384701-3 Electron Trojan Recti- 27820 12 6.2 
Tube Pier & Equipt. 

Co. 

i. Rectifier RA -43 -( ) 384683( ) Grid Con- 
trolled 

(1) Rectifier RA-43-A 384683A Grid Con- 
trolled 

182 140 7 3 

Additional Equipment 
Required 

Case for RA-43.A CS-82.A 221882A Case 70 50 9 5.3 
Rectifier 

(2) Rectifier RA-43.8 3846838 Grid Con- 
trolled 

182 140 7 3 

(3) Rectifier and Case 
Includes case 
CS-82-8 

RA -43 -8 aH4683B.1 Grid Con- 
trolled 
in case 

252 190 9 5.3 

j. Rectifier 384703.1 Copper Raytheon W-3155 231 185 9 3.1 
Oxide Mfg. Co. 

k. Rectifier 384703.2 Copper Raytheon W-3826 319 255 12.5 5.2 
Oxide Mfg. Co. 

t. Rectifier 384703.4 Copper Raytheon W-1067 319 255 12.5 5.2 
Oxide Mfg. Co. 

m.  Rectifier 384706.3 Copper Raytheon W-2168A 319 255 12.5 5.2 
Oxide Mfg. Co. 

n.  Rectifier 384706.4 Copper Raytheon W-3483 220 175 9 3.1 
Oxide Mfg. Co. 

o.  Rectifier RA-37 3114677 

Additional Equipment 

I

Selenium 

Required. 65 41.5 2.9 1.1 
r  (1) C 

aect
hest  

ifi oer 
f RA-37 CH-51 41UH51 Chest 



Total Displacement- 

Nomenclature 
Stock No. 

Type of 
Equipment Mfr. Mfr's. No. 

Total Weight lbs . Cu. Ft. 
In 

Packed Carrying 
for Case or 
Export Container 

Packed 
for 
Export 

In 
Carrying 
Case or 

Container item Name Type No. 

p.  Rectifier RA-87 384699-87 Selenium 50 40 1.8 0.5 

q.  Rectifier and Chest 
Includes Chest CH-158 

RA-87 3H4699 -87.1 Selenium 
in Chest 

81 59 3.3 1.5 

r.  Rectifier RA-83 384699-83 Selenium 64 51 1.5 1.1 

e. Rectifier in carrying 
case 

RA-83 -A 384699-83A Selenium 64 51 1.5 1.1 

t. Rectifier RA-91 384699-91 Selenium 195 155 5 0.5 
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Par. 1216-1217 

Section IV 
Power Ringing Units 

1216. GENERAL  
a. Ringing equipments provide 20 cycle 

ringing current as required for signal-
ing purposes. 

1217. RINGING EQUIPMENT-DESCRIPTION 

b. Two types of ringing equipment are 
available; namely the vibrating type, 
which is normally used in the tactical 
plant, and the static type, which is 
normally used in the fixed plant. 
c. Descriptions of these equipments 

are covered in paragraph 1217 and stock 
numbers and logistical data are given 
in paragraph 1218. 

Shown 
Nomenclature in in Operation TM or 

 

Type Fig.  Output Rating Dimensions Inst. 
Name NO.  No.  Cycles Volts Watts Wt. Height Width  Depth Book  

a. Tactical 

Interrupter W.E. 1242 18-1/2 115 20 16 7-15/16 9-1/4 5-17/32 
Co's 

Remarks 

Vibrating type; re-
quires power source of 
24V, 1 amp. d-c 84Fa 

 

Interrupter W.E. 1242 18-1/2 115 20 16 7-15/16 9-1/4 5-17/32 
Cols 
84Ga 

Vibrating type; re-
quires power source of 
37V, .75 amp. d-c 

Telering Tel- 1243 20 90 - 11 11-7/8 8-1/2 5-1/8 Vibrating type; re - 
kor quires power source of 
Mod. 110V, 60 cycles a -c 
Ha 

Converter m-212 1244 20 120 11 6-3/4 6-5/8 8-1/4 TR11 -344 Vibrating type; re- 
quires power source of 
2 Batteries BA-23. 
Part of Telephone 
Central Office Set 
TC -4. 

b. Fixed Plant  

Subcycle Lorain 1245 20 75-90 15 30 5 8 11-1/2 Lorain Static type, requires 
Pro- or Products power source 105-125 
ducts 16-2/3 Corp. volts. For 60 cycle 
Corp. Instruc- input output will be 
Model tion 20 cycles. For 50 
3a Form 130 cycle input output 

will be 16-2/3 cycles. 
Non-moistureproof. 

a Manufacturer's code numbers. 

284 



Par. 1217 

FIGURE 1242. Interrupter (Western Electric Co. 
Types 84F or G) 

FIGURE 1243. Telering 
(Telkor Model H) 

980922 0-52-20 285 



Par. 1217 

FIGURE 1244. Converter M-222 

FIGURE 1245. Subcycle Static Frequency Converter 
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Par. 1218-1220 

1218. RINGING EQUIPMENT - STOCK NUMBERS AND LOGISTICAL DATA. 

Name Type No. 
Stock 

No. 

Weight Lbs 
Heaviest Package Total Weight - Lbs. Total Volume - cu. ft. 

Packed 
for 

Export 

In Carrying 
Case or 

Container 

Packed 
for 

Export 

In Carrying 
Case or 

Container 

Packed 
for 

Export 

In Carrying 
Case or 

Container 

a. Tactical 

Interrupter W.E.Co. 
84Fa  

4F1084F 35 17 35 17 0.5 0.3 

Interrupter W.E.Co. 
84Ga 

4F1084G 35 17 35 17 0.5 0.3 

Telering Telkor 
Model 
Ha  

4F2425 35 12 35 12 0.8 0.4 

Converterb M,222 

b. Fixed Plant 

4F222 25 11 25 11 0.5 0.2 

Subcycle Lorain 
Products 
Corp -
Model 
Sa 

4F2315 54 34 54 34 0.5 0.3 

a 
Manufacturer's code numbers. 

b Furnished with a carrying case built as an integral part of 
the converter. 

Section V 
Batteries 

1219. LEAD STORAGE BATTERIES. 
a. The batteries described in this 

section include those for use with radio 
sets; aircraft, automotive equipment, 
communication sets, etc. The smaller 
types of batteries for portable equip-
ment are provided in most instances with 
plastic cases which are lighter in weight 
and stronger than moulded cases. Other 
cells are provided with molded hard 
rubber cases and covers. All batteries 
are of the sealed type with vents, or 
vent plugs. 
b. Most of the batteries used with 

radio or other communication sets are 
provided with bolt, or wing nut termin-
als and the equipment leads are supplied 
with terminals to fit. If it is neces-
sary to use, with such equipment, bat-
teries having post terminals, an adapter 
for the battery posts can be obtained. 
Information on this adapter is given in 
paragraph 1224. 
c. All storage batteries for export 

are shipped dry charged. The electro-
lyte is shipped separately in quantity 
to depots, but as far as possible should 
be obtained locally from appropriate  

theater, base, command or department 
funds for this purpose. Sulphuric acid 
electrolyte of 1.280 sp.gr. and 1.400 
sp.gr. in one gallon containers and 10 
gallon carboys is listed in paragraph 
1223. 
d. Paragraph 1222 gives the stock num-

bers and logistical data for dry charged 
batteries listed in paragraph 1221. 
e. Storage batteries after filling with 

electrolyte must be kept charged to 
avoid deterioration. Reference should 
be made to TM 11-430 for the proper main-
tenance procedure to be followed and to 
sections II and III of this chapter for 
charging equipment which may be used. 

1220. DRY BATTERIES. 
a. Dry batteries are made in a variety 

of shapes and sizes to fit different 
types of equipment. In general the am-
pere hour capacity of a dry battery is a 
function of its weight. This is exem-
plified by the BA-70 and BA-80 batteries 
which are identical in voltage, but dif-
ferent in size. The BA-70 has twice the 
capacity of, and approximately twice the 
weight of the BA-80. 
b. Information concerning the quanti-

ties of dry batteries required for the 
operation of equipment maintained by the 
Signal Corps is given in SB 11-6, 
"Dry Battery Supply Data". 
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Par. 1220 

c. Paragraphs 1225 to 1226 give in-
formation concerning the various types 
of dry batteries which are available. 
The data are arranged by voltage as well 
as by code numbers. Reference is made 
to a drawing which shows the terminal 
arrangements of tne various batteries. 
d. Dry batteries are usually supplied 

in quantities to depots as general 
stock. These batteries are stocked in 
sealed unit packages to protect them 
against moisture until ready for use. 
Stock numbers for dry batteries and the 
number of batteries per unit package are 
listed in paragraph 1227. The data are 
arranged in accordance with the code 
numbers of the batteries. Wherever pos-
sible, supplies of batteries snould be 
drawn from stock in these unit packages 
and only opened as needed. 
e. In some instances the depots may 

be supplied with commercial dry batter-   

ies instead of the regular BA types. 
They will be equivalent in electrical 
characteristics out may vary slightly in 
physical size from the dimensions shown 
for the equivalent BA type. Data on 
commercial type dry batteries which are 
equivalent to the BA types are also 
given in paragraph 1227. 
f. Dry batteries in use should be 

checked for corrosion of contacts and 
this condition corrected according to 
TB SIG 6. Dry batteries are not re-
chargeable and should be replaced wnen 
their voltage in use falls below that 
needed to operate the equipment with 
which they are associated. Tnis is 
usually .90 to 1.1 volts per cell. When 
dry batteries have been stored under 
adverse conditions, or for a period 
extending beyond the data for placing 
them in service, they should be 
tested according to TB SIG 14. 

288 



Remarks 

Plastic container; nonspilling; fibrite separa-
tors. Has charge indicator and separate filling 
hole. 

Plastic container; nonspilling; fibrite separa-
tors. Has pin terminals. Used with meteorologi-
cal equipment. Similar in appearance to BB-51. 

Plastic container; nonspilling; fibrite separa-
tors. Has charge indicator and separate filling 
hole. 

Hard-rubber container; moulded-rubber screw 
plug; microporous rubber separator. 

Plastic container; nonspilling; fibrite separa-
tors. Has charge indicator and separate filling 
hole. 

Hard-rubber container; moulded-rubber screw 
plug; microporous rubber separator. Has wing 
nut terminals. 

Plastic container; open vent and filling hole; 
fibrite separators. Fibrite fills all free 
space of cella and absorbs free electrolyte. 
Used with meteorological and direction finder 
equipments. 
Hard-rubber container, moulded-rubber screw 
plug; microporous rubber separator. 

Hard-rubber container; moulded-rubber screw 
plug; microporous rubber separator. 

Plastic container; nonspilling, microporous 
separators. Has charge indicator and separate 
filling hole. 

Table continued on next page T?
aT

  
•=

B
a

 

1221. LEAD STORAGE BATTERIES - DESCRIPTION. 

Capacity 
at 80.F Charge Rate 

Weight 
in 

Opera- 

Quantity 
of 

Electra- 
Fig. Amp. Rate Amps. Terminal tions Overall Dimensions Inches 1yte 

Type No. Mfg. Type No. Hrs. Hrs. Initial Final Type Lbs. Length Width Height Gals. 

2 - VOLT 
BATTERIES (SINGLE CELL) 

➢B-54 Willard ER-27-2 1246 30 20 3 1.2 Bolt 4.25 3-31/32 3 5-1/2 0.1 

BB-205/U Aillard BR-1-B 2.3 20 0.3 0.12 Pin 0.56 1-13/32 31/32 4-3/16 

BB-210/U Willard ERH -25 -2 - 24 20 2.7 1.08 Bolt 2.95 2-9/16 2-9/16 6-7/16 
BB-212/U Willard ER-40-2 - 40 20 4.5 1.8 Bolt 5.50 6-7/8 2-3/8 4-1/2 
BB-215/U Willard ER-6-2 6 20 0.8 0.4 Bolt 1 2-1/8 1-11/16 4 
BB-216/U Willard ER-60-2 - 60 20 6 2.5 Bolt 7.2 4-15/16 3-13/16 6-9/16 

4 - VOLT 

BB-29 Exide 2-XCMR-15 1247 100 20 11 5.5 Wing Nut 37.3 8-11/16 7-5/16 10-9/32 0.7 

BB-213/U Willard ER-40-4 - 42 20 4.5 1.8 Socketa  10.9 6-1/4 5-3/4 4-3/16 0.3 

6 - VOLT 

BB-49 Firestone 151 90 20 10 4 Tapered 39 9-1/8 7-1/8 9-1/8 1.4 
Willard SW-1-92 Stud 
Exide 151 
National 515-1 
Goodrich HD-145 
Globe 63 
Delco 15AJ 
Autolite PR15 

BB-51 Willard BR-5 1248 0.50 100 0.1 .04 Pin 0,34 5 -7/16b 1-5/16 31132 

BB-55 Exide XHM-194 1249 150 20 17 6.8 Tapered 65 13-1/16 7-1/8 9-3/8 1.9 
Willard SR-5-153 Stud 
National N-19-44 
Autolite TSR-4 -19 
Firestone L-164 

BB-57 Exide XH -25 200 20 22 8.8 Tapered 80 16-1/4 7-1/8  9-3/8 2.3 
Willard SW-12-200 Stud 
Delco 25AT 
Autolite RR-25 
Firestone P-258 

BB-207/U Willard ER-15-6 20.2 20 2 0.8 Bolt 9.75 8-11/32 3-31/32 4-3/8 0.25 

a  One socket hole in center of vertical front side of each cell. 
b Length over pin terminal, 4-3/16.. 



Remarks 

Plastic container; nonspilling; fibrite sepa-
rators. 

Hard-rubber container; moulded-rubber screw 
plug; wood and rubber separators. Used with 
radio sets and telephone centrals. 

Hard-rubber container; moulded-rubber screw 
plug; wood and rubber separators. Used in 
tanks and armored cars. 

Hard-rubber container; nonspilling; wood and 
rubber separators. Used with photographic 
sets. 

Plastic container; open vent and filling hole; 
fibrite separators. Fibrite fills all free 
space of cells and absorbs free electrolyte. 
Used with meteorological and direction finder 
equipment. Similar in appearance to BB-51. 

Hard-rubber container; moulded-rubber screw 
plug; microporous rubber separator. 

Hard-rubber container. Cells are mounted in 
wooden trays. 2 hydrometers, 2 thermometers, 
2 lugs and one jumper are included. 

Hard-rubber container. Cells are mounted in 
wooden trays with lids. 22 v. battery in-
cludes 2 hydrometers, 2 thermometers, 2 lugs 
and two jumpers. 

T
ZU

T
 'J

'E
ci LEAD STORAGE BATTERIES - GESGRIFTIOL(CONTINUED) 

Charge Rate 
Amps. Terminal 

Type 

Weight 
in 

Opera- 
tions 
LbsA ---- 

Overall Dimensions Inches 

Quantity 
of 

Electro- 
lyte 
Gals. Type No. Mfg. Type 

Fig. 
No. 

Capacity 
at 80°F 
Amp. 
Hrs, 

Rate 
Hrs. Initial Final Length Width Height 

6 - VOLT (Cont,d) 

BB-214/U Willard N -T -6 3.5 20 0.4 0.16 Flat Cap 1.6 5-19/32 1-13/16 2-3/8 

12 - VOLT 

BB-46 Exide PVA -7 -1 1250 90 20 9 4.5 Wing Nut 120 15-7/8 6-1/2  14-9/16 2.4 

BB-50 1251 55 20 6.5 3,2 Wing Nut 64 12-7/8  7-1/6 9-7/8 1.2 

BB-53 Exide 6 -TS -15 -1 1252 38 5 5 2 Wing Nut 38 10-5/16 5-3/16 11-9/32 1 

OVER 12 - VOLT 

BB-52 Willard BR-18 .08 20 .02 .008 Pin 0.39 3-7/16a  1-7/16 1-1/16 
(36 volts) 

BB-201/U --- 15 1/2 4.5 1.8 Wing Nut 40 10-7/8 4-7/8 8 
(14 volts) 

Philco 11KRT5) - 120 8 16 5 Bolt 275 22 7-9/16 11-3/4 5 
Philco 11KRT6)22v• 26-7/8  7-9/16 11-3/4 

Philco 19XL3)b - 526 8 72 24 Post 1210 20-7/8 10-3/4 25 29 
Philco 19XL4) 22v.  27-1/8 10-3/4 25 

COMBINATION UNITS  

BB-208 AMT Willard Pin For Information on Capacity, Dimensions, Meteorological Sets Battery units are packed 
One 6 Volt etc. see Data for BB-51, 88-52 and in vacuum can. Device 
BB-51 & BB-205/U is provided for vacuum 
Three 36 filling 
Volt BB-52 

BB-209 AMT Willard 
One 2 Volt 
BB-205/U 
Three 36 
Volt BB-52 

a Length over pin terminals, 4-3/16". 

b Furnished in units of one 19XL5 and two 19XL4 to provide 
22 volts. 



FIGURE 1246. Battery BB-54 FIGURE 1247. Battery BB-29 FIGURE 1248. Battery BB-51 
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FIGURE 1249. Battery BB-55 FIGURE 1250. Battery BB-46 

 



FIGURE 1251. Battery BB-50 FIGURE 1252. Battery BB-53 



Par.1222 -1224 

1222. LEAD STORAGE BATTERIES - STOCK NUMBERS AND LOGISTICAL DATA. 

Export Package 
Volume Cu. Ft. 

Type 
No. 

Stock 
No. 

Terminal Batteries Per Export Package 
Vats Export Package Weight-Lbs.a  

BB-29 3B29 4 2 70 1.2 
BB-46 3846 12 1 122 2 
BB-49 3B49 6 4 154 3 
BB-50 3B50 12 1 80 1.2 
BB-51 3B51 6 120 47 1 
BB-52 3352 36 120 48 1 
BB-53 3353 12 4 155 3 
BB-54 3354 2 6 33 1 
BB-55 3355 6 1 70 1.1 
BB-57 3B57 6 1 85 1.3 
BB-201/U 33275-201 14 1 60 .5 
BB-205/U 33275-205 2 120 49 1 

6 "A" 
BB-208 AMT 3B280-208 108 "B" 50 103 2.3 

BB-209 AMT 3B280-209 2 "A" 
188 "B" 

50 103 2.3 

BB-210/U 3B275-210 2 18 56 1.3 
BB-212/U 38275-212 2 24 122 1.3 
BB-213/U 3B275-213 4 12 118 1.4 
88-214/U 33275-214 6 20 86 3.1 
BB-215/U 3B275-215 2 - - 
BB-216/U 33275-216 2 - 
Philco 11KRT 3B238.1 22 2 310w llc 

Two FTN5075 
Philo° 19XL One FTN5076 22 1 1250d 60°  

aExport weights are for batteries dry charged 
less electrolyte. 

bWt. of electrolyte is approximately 175 lbs. 

cIncludes electrolyte (6 of 331514 in one 
package). 

dWt. of electrolyte is a pproximately 
600 lbs. 

aIncludes electrolyte (3 of FTN134001, each 
in separate package). 

1223. ELECTROLYTE (SULPHURIC ACID)  • 

Stock No. Quantity Gals.a Sp . Gr. Container 

381500.1-1 1 1.400 Bottle 
3B1500.1-10 10 1.400 Carboy 
331514 1 1.280 Bottle 
381514-10 10 1.280 Carboy 
FTN134001 10 1.275 Carboy 

aElectrolyte for batteries is obtained locally wherever possible; otherwise 
it can be obtained from depots if ordered by stock numbers listed, such as 
"1 Each" of stock No. 3B1514. Fractional amounts should not be ordered. 

1224. BATTERY TERMINAL ADAPTER. 

Stock No. Polarity 

384294 Pos. 
334294.1 Neg. Shown in Fig. No. 1253 

FIGURE 1253. Battery Terminal Adapter 
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1225. DRY BATTERIES — DESCRIPTION — SINGLE UNIT TYPES. 

1.5 

Type No. 

Terminalsa Weight In 
Operation 
(Lba) 

Dimensions (Inches) 

Applicationb Type 
Fig. 1254 
Sketch No. Length Width Height 

Overall 
Height 

- VOLT 

BA-15A Screw & Knurled Nut 5 0.88 2-11/16 1-3/8 4-1/16 4-7/16 Radio Sets, Test Equipments 
BA-23 Screw & Knurled Nut 5 2.4 2-5/8 Diam. 6-1/8 6-11/16 Switchboards, Test Sets, Radio 

Sets 
BA-30/BA-130e  Flat Cap 1 0.25 1-11/32 Diam. 2-11/32 2-13/32 Radio Sets, Test Sets,Telephone 
BA-35 Screw & Nut 5 1.5 2-11/16 2-11/16 4 4-5/16 Radio Sets, Test Sets 
BA-37 Flat Cap 1 0.63 1-11/32 Diam. 6-1/8 6-7/32 Radio Setb 
BA-42 Flat Cap 1 0.13 1-1/32 Diam. 1-27/32 1-29/32 Test Equipments 
BA-58 Flat Cap 1 .031 37/64 Diam. 1-29/32 1-31/32 Test Sets 
BA-65 Socket (2 Hole) 9 1.5 2-5/8 2-5/8 4-1/16 4-1/16 Radio Sets 
BA-202/UF" Flat Cap 1 0.25 1-11/32 Diem. 2-3/8 2-7/16 Photo Flash, Only 

3 VOLT 

BA-1 Flat Cap 1 0.63 1-11/32 Diam. 6-1/16 6-1/8 Test Sets, Telegraph Sets 
BA-50 Wire Coil Socket 16 0.10 1-1/8 9/16 2 2-3/8 Meteorological 
BA-204/U Socket 0.88 2-11/16 1-11/16 4-5/16 4-3/8 Blasting 
BA-205/U Screw & Nut 5 0.88 2-11/16 1-5/16 4-1/16 4-9/16 Radio Sets, Test Set 
BA-208/U Flat Spring 2 0.13 1-5/16 11/16 2-1/4 2-5/8 Meteorological 
BA-209/U Flat Cap 1 0.25 1-1/32 Diam. 3-7/8 3-15/16 Meteorological 

4.5 - VOLT 

BA-9 Flat Spring 2 0.38 2-17/32 27/32 2-5/8 3-1/16 Radio Sets 
BA-28 Flat Spring 2 0.25 2-1/16 11/16 2-5/16 2-11/16 Sound Ranging Set 
BA-31 Screw & Nut 5 0.38 2-13/32 27/32 2-23/32 3-3/16 Test Sets 
BA-216/U Spring Clip 3 4.5 3-15/16 3-15/16 5-7/16 5-15/16 Radio Sets, Telephone 

6 - VOLT 

BA-44 Screw & Nut 5 9 10-1/2 2-3/4 6-3/4 7-1/2e  Trailer Brakes 
BA-200/U Spring Type 19 1.5 2-11/16 2-11/16 3-15/16 4-3/8 Lanterns 
BA-203/U Socket 9 3.25 3-15/16 2-25/32 5-9/16 5-9/16 Radio, Test and Detector Sets 
BA-210/U Socket 1.5 2-6/8 2-5/8 4 4 Radio Receiving Sets 
BA-222/U Insulated Nut & Screw 6 5.38 8-1/4 2-3/4 5-13/16 5-.3/8 Signal Light 

a Figures are typical and not actual arrangements of contacts in all instances. 
b For further details see Dry Battery Supply Data SB 11-6. 
This battery is a low temperature type corresponding to the conventional type bearing a nomenclature number which is 100 smaller, e.g., 
Battery BA-102 corresponds to BA-2. The two batteries are physically identical and electrically interchangeable, except that the low 
temperature type has a better service life at low temperature. 

d BA-202/UF is similar to BA-30 except for a high flash current characteristic. 
e Web strap does not project beyond terminals except when used as a handle. Dimension includes space occupied by terminals. 

Table continued on next page g
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DRY BATTERIES - DESCRIPTION - SINGLE UNIT TYPES  (Continued) 

Type No. 

Termlnalsa Weight In 
Operation 

Lbs) 

Dimensions (Inches) 

Applicationb Type 
Fig. 1254 
Sketch No. Length Width Height 

Overall 
Height 

9 - VOLT 

BA-206/U Insulated Nut & Screw 6 15.5 7-7/8 5-5/16 6-13/16 7-5/16 Tool Equipment 
BA-207/U Insulated Nut & Screw 6 9.5 8-9/16 4-1/16 5-15/16 6-7/16 Searchlight 

22.5 - VOLT 

BA-2/BA-102c  Flexible Lead 4 1.0 3-1/2  2-3/32 2-21/32 3..1/32a Radio Sets, Test Sets 
BA-8 Flexible Leads 4 4.5 6-5/8 4-1/8  3-1/8 3-1/2a Radio Sets 
BA-211/U Socket 12 1.5 4-1/8  2-19/32 3 3 Radio Sets 
BA-219/U Spring Clip 3 1.25 4-1/4  2-5/8 2-13/16 3-7/16 Radio Sets 

45 - VOLT 

BA-56 Snap Fasteners 13 0.63 2-9/16 31/32 3-41/64 3-11/16 Monitor, Radio Receivers 
BA-59 Socket (5 holes) 15 2 3-17/32 1-3/4 5-1/2 5-1/2 Test Equipment 

OVER 45 VOLT 

Term. 
Volts 

BA-38/BA-138c 103.5 Flat Cap 1 1.25 1-11/32 1-11/32 11-21/32 11-23/32 Radio Sets, Detector Sets 
BA-51 67.5 Snap Fastener 13 .88 2-11/16 1-3/8 3-11/16 3-3/4 Radio Sets 
BA-215/U 63 Socket e 4.75 6-1/8 5-5/16 3-3/16 3-3/16 British Wireless Set #48 

aFigures are typical and not actual arrangements of contacts in all instances. 

bFor further details see Dry Battery Supply Data SB 11-6. 

°This battery is a low temperature type corresponding to the conventional type bearing a nomenclature number which is 100 smaller, e.g., 
Battery BA-102 corresponds to BA-2. The two batteries are physically identical and electrically interchangeable, except that the low 
temperature type has a better service life at low temperature. 
d3/8" allowance has been made for apace occupied by flexible lead. 

aTwo separate sockets each having single hole at same end of battery. 
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1226. DRY BATTERIES - DESCRIPTION - MULTIPLE UNIT TYPES. 

Terminal 
Terminalsd  Weight in 

Operation 
Dimensions (Inches) 

Fig. 1254 Overall 
Type No. Volts Type Sketch No. Lbs) Length Width Height Height Applicationb 

BA-26 22.5,45 Spring Clip 3 12.7 8-1/4 4-1/2 7-3/8 7-15/16 
BA-27/BA-127c -1.5,-3, 

-4.5 
Screw & Nut 5 1 4-1/16 1-1/2 3-1/8 3-1/2 Radio sets 

BA-32 3 "A" Unit 
144 "B" Unit 
-13.5 "C" Unit 
4.5 "M" Unit 

Socket (5 hole) 17 14 8 5 6-13/16 7-7/32 Radio sets 

BA-33 45 
135 

Insulated Nut & Screw 7 6 6-1/4 3-9/16 5-3/16 5-3/4 Test sets 

BA-34 -1.5,-3, 
-4.5,-6,-7.5 

Screw & Nut, 
-7.5 has Flexible 
Lead 

4 & 5 0.6 4-1/8 7/8 2-7/8 3-3/8 Test sets 

BA-36 22.5,45 Screw & Nut 5 3.4 4-1/4 2-9/16 5-7/8 6-3/8 Radio sets, test sets 
& telephone repeaters 

BA-39/BA-139c 7.5 "A" Unit 
150 "B" Unit 

Socket (5 hole) 20 8.8 6-1/2 3-13/16 7-1/8 7-9/16 Radio sets 

BA-40/BA-140c 1.5 "A" Unit 
90 "B" Unit 

Socket (4 hole) 21 7.8 5-5/16 4-1/8 7 7-7/16 Radio sets 

BA-41 4.5 "A" Unit 
25.5 "H" Unit 
60 "B2" Unit 

Socket (5 hole) 12 1 2-3/8 2-1/8 3-1/2 3-1/2 Radio sets 

BA-43 1.5 "A" Unit 
90 "B" Unit 
-45 "C" Unit 

Socket (8 hole) 10 5.1 3-7/8 3-31/32 7-1/16 7-1/4d Radio sets 

BA-48 1.5 "A" Unit 
90 "B" Unit 

Socket (4 hole) 21 5.5 10 2-7/32 4-7/8 4-7/8 Radio sets 

dFigures are typical and not actual arrangements of contacts in all instances. 

bFor further details see Dry Battery Supply Data SB 11-6. 
c
This battery is a low temperature type corresponding to the conventional type bearing a nomenclature number 
which is 100 smaller, e.g., Battery BA-102 corresponds to BA-2. The two batteries are physically identical 
and electrically interchangeable, except that the low temperature type has a better service life at low 
temperature. 

d
Allowance has been made for space occupied by the web strap. 

Table continued on next page 



DRY BATTERIES — DESCRIPTION — MULTIPLE UNIT TYPES. ( CONTINUED ) 
Weight in 
Operation 

Dimensions (Inches) 
Terminal 

Terminalsa  
Fig.1254 Overall 

Type No. Volts Type Sketch No. (Lbs) Length Width Height Height Applicationb 

BA-49 1.5 "A" Unit 
67.5 "B" Unit 
67.5 "B2" Unit 

Socket (5 hole) 

Plus 2 Guide Holes in 
Top 

11 2.5 5-9/16 1-1/2 6-9/16 6-9/16c  Radio sets 

BA-53 22.5,45 Screw & Nut 5 1.63 3-1/16 1-15/16 4-9/16 5-1/8 Test sets 
BA-63 22.5,45 Socket (5 hole) 8 1.5 3 2-5/16 4-1/8 4-1/8 Radio sets 
BA-67 3 "A" Unit 

90 "B" Unit 
Socket (3 hole) 14 1.6 4-1/16 1-15/16 4-9/16 4-9/16 Meteorological 

BA-70 4.5 "A" Unit 
90 "B1" Unit 
60 "B2" Unit 

Socket (8 hole) 18 16 10-3/8 4-9/16 7-7/8 3-7/32 Radio sets 

BA-80 4.5 "A" Unit 
90 "B1" Unit 
60 "B2" Unit 

Socket (8 hole) 18 9 10-3/8 4-9/16 4-3/4 5-1/8 Radio sets 

BA-201/CRN-1 9 "A" Unit 
675 "B" Unit 

Socket 21 13.5 5-11/16 Diam. 15-1/2 15-1/2 Radio transmitting equip. 

BA-212/U 1.5 "A" Unit 
90 "B" Unit 

Socket 21 25 15-7/8 4.9/16 7 7 Form radio 

BA-213/U 3 "A" Unit 
162 "B" Unit 
-12 "C" Unit 

Socket 12 8.5 8-1/2 4-11/16 4-1/8 4-1/8 Radio sets 

BA-214/U 6, 12 Screw & Nut & 
Flexible Lead 

4 & 5 0.8 3-23/32 1-25/32 2-15/32 2-25/32 Radio sets 

BA-217/U 12, 22.5 Flexible Lead 4 1.3 4-1/4  2-5/8 2-13/16 3-3/16d Radio sets 
BA-218/U 3 "A,* Unit 

1.5 1"A2" Unit 
156 "B" Unit 
-7.5 "C" Unit 

Socket 12 15 9-3/8 6-9/16 4-3/8 4-3/8 Radio sets 

BA-220/U 1.5 "A" Unit 
90 "B" Unit 

Socket 21 5 8-1/8 2-11/32 4-25/32 4-25/32 Radio sets 

BA-221/U 1.5 "A" Unit 
67.5 "B1" Unit 
13.5 "B," Unit 

Socket 15 2.3 3-21/32 1-27/32 6-9/16 6-9/16 Radio sets 

Figures are typical and not actual arrangements of contacts in all instances. 
bFor further details see Dry Battery Supply Data SB 11-6. 
cRing does not project beyond flange on bottom of the battery, except when used as handle. Dimension 
includes space occupied by flange. 

d3/8" allowance has been made for space occupied by flexible lead. 
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1227. DRY BATTERIES - STOCK NUMBERS AND COMMERCIAL EQUIVALENTS. 

Equivalentsa  Commercial No.of Batteries 
Sealed 

Unit Packageb Type No.a Stock No. 
Terminal 
Voltage 

National 
Carbon Ray-O-Vac Burgess Marathon Electric 

U.S. per Bright 
Star Bond 

General 
Dry 

BA-1 3A1 3 12 

BA-2/BA-102 3A2 22.5 763 4156 H15A 6 

BA-8 3A8 22.5 1 

BA-9 3A9 4.5 703 532 350 H3BF 5 

BA-15-A 3A15A 1.5 2FBP 8 

BA-23 3A23 1.5 7111 6 6 6A 6 5 

BA-26 3A26 22.5, 45 1 

BA-27/BA-127 3A27 -1/5, -3, -4.5 761-2' 8 

BA-28 3A28 4.5 751 432 9 

BA-30/BA-130 3A30 1.5 950 2LP 2 995 D 25 
1050 

BA-31 3A31 4.5 781 5360 
B3SPG 

H3B 5 

BA-32 3A32 3 "A" Unit 
144 "B" Unit 

-13.5 "C" Unit 1 

4.5 "M" Unit 

BA-33 3A33 45, 135 1 

BA-34 3A34 -1.5, -3, -4.5 773 551 5540 4 
-6, -7.5 

BA-35 3A35 1.5 94-1S 4FH 462 4F1S 4 

BA-36 3A36 22.5, 45 762-5 5308 3 

BA-37 3A37 1.5 12 

BA-38/BA-138 3A38 103.5 XX69 12 

BA-39/BA-139 3A39 7.5 "A" Unit F5A100 1 
150 "8" Unit 

BA-40/BA-140 3A40 1.5 "A" Unit 4GB60 1 
90 "B" Unit 

aThe type shown in extreme left hand column may be used to replace any of the other types 
in the same horizontal line. The data are not to be used in a reverse direction. 

bDry Batteries should be ordered in sealed unit packages whenever possible. 
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co o = Terminal 

Commercial Equivalentsa  No. of Batteries 
Per Sealed National U.S. Bright General 

Type No., Stock No. Voltage Carbon Rai-O-Vac Burgess Marathon Electric Star Bond ]......2g_.  Unit Paokageb 
o 

BA-41 3A41 4.5 "A" Unit 1 
25.5 *Bi*Unit 
60 *Berunit 

,... BA-42 3A42 1.5 935 1LP 1 110 11-M 101 C 25 

BA-43 3A43 1.5 *A" Unit 1 
90 "B* Unit 

-45 "C* Unit 

B10.44 3A44 6 141 
1461 

641 640 1 

BA..48 3A48 1.5 "A" Unit 6TA60 1 
90 "B" Unit 

BA-49 3A49 1.5 "A" Unit 1 
69.5 "B1"Unit 
67.5 "B2"Unit 

BA-50 3A50 3 X91 18 

BA-51 3451 67.5 467 P4367 XX45 5 

BA-53 3A53 22.5, 45 Z30N 1 

BA-56 3A56 45 455 X130 5 

BA-58 3A58 1.5 915 7R Z 170 908 59 AA 12 

BA,59 3A59 45 482 P7830 230 1 

BA-63 3A63 22.5, 45 738 P7R30 Z30 7304A 3 

BA-65 3A65 1.5 742 P944 4F 5 

BA-67 3467 3 "A" Unit X442-A 4X2W60 4 
90 93" Unit 

BA-70 3A70 4.5 "A" Unit 1 
90 *B1* Unit 
60 "B2" Unit 

aThe type shown in extreme left hand column may be used to replace any of the other types 
in the same horizontal line. The data are not to be used in a reverse direction. 

bDry Batteries should be ordered in sealed unit packages whenever possible. Table continued on next page G
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DRY BATTERIES - STUCK NUMBERS AND CQMMERVIAL EQUIVALENTS. (CONTINUED) X 
4 

---223210.1ALIAL‘tinlNate No. of Batteries 
National U.S. Bright General Terminal Per Sealed  H 

co 
Type No.a  Stock No. Voltage Carbon Ray-O-Vac Burgess gfrathon Electric Star atna Dry Unit Package to 

-4 
BA-80 3A80 4.5 "A" Unit 1 

90 "B1" Unit 
60 "B2" Unit 

BA-200/U 3A275-200 6 409 941 F4H 490 460 123 V4F 5 
509 HD460 

BA -201/CRN-1 3A275-201 9 "A" 1 
675 "B" 

BA -202/UF 3A275-202 1.5 10P 25 

BA-203/U 5A275 -203 6 718 P698A 2F4 896 4829 8F4 1 

BA-204/U 3A275-204 3 704 F2RT 8 

BA-205/U 3A275 -205 3 F2BP  5 

BA-206/U 3A275-206 9 1662 661B 1 

BA-207/U 3A275 -207 9 4F6H 1 

BA-208/U 3A275 -208 3 750 422 50-17 6 

BA-209/U 3A275 -209 3 C791A 122 991 91-17M 25 

BA-210/U 3A275 -210 6 F4P1 5 

BA-211/U 3A275 -211 3,4.5,16.5,22.5 768 1 

BA-212/U 5A275-212 1.5 "A" Unit 748 1 
90 "B" Unit 

BA-213/U 3A275-213 3 "A" Unit 
162 "B" Unit 
12 Tap 

BA-214/U 3A275-214 6, 12 

BA-215/U 4A275-215 63 

BA-216/U 5A475-216 4.5 4F3H 

BA-217/U 3A275-217 12, 22.5 5151 5156 1503 H15B(S) 



 

Commercial Equivalentsa  

  

No. of Batteries 
Per Sealedb 

Unit Packing 
Terminal National U.S. Bright 

Type 410.11 Stock No. Voltage Carbon  Ray-O-Vac Bursae. Marathon /lectrio  JUL Bond 

BA-218/U 3A275-218 3 "Al" Unit 2F20108 
1.5 MAg" Unit 
156 "B" Unit 
-7.5 "C" Unit 

BA-219/U 3A275-219 22.5 778-1 

BA-220/U 3A275-220 1.5 "A" Unit 4TA60 
90 "B" Unit 

General 
-DEL--- 
1052-90. 

  

BA-221/U 3A275-221 1.5 "A" Unit X444 8MXXV0M4 
67.5 "Si" Unit 
135 132" Unit 
-6 "C" Unit 

BA-222/U 3A275 -222 6 41411 

aThe type shown in extreme left hand column may be used to replace any of the other types 
in the same horizontal line. The data are not to be used in a reverse direction. 

bDry Batteries should be ordered in sealed unit packages whenever possible. 
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Par. 1228-1230 

Section VI 
Commercial Power Services 

1228. GENERAL.  The purpose of this sec- 
tion is to summarize and list the 

prevailing electrical frequencies, vol-
tage, etc. of the commercial power sup-
plies of the world. The power distribu-
tion frequencies and voltages for for-
eign countries are listed in paragraphs 
1230, 1231 and 1232 respectively. 

1229. DISTRIBUTION.  
a. Frequencies.  
(1) 50 Cycles:  This is the preferred 

or most prevalent frequency in all of 
Europe, all of Asia except Manchuria and 
North Borneo, which have 60 cycles, all 
of Africa except Belgian Congo, which 
has 60 cycles, all of Australia except a 
few towns in west, where 40 cycles pre-
vails, all of Oceania except Society 
Island British which has 60 cycles, and 
all of South America except Columbia, 
Ecuador, British Guiana, and Venezuela, 
all of which have 60 cycles. In North 
America some of the British, French, 
and Netherland West Indies have 50 
cycles; also, in the United States a 
section in southern California operates 
on 50 cycles. 
(2) 60 Cycles:  This is practically 

universal in the United States and all 
of its World Possessions except Canal 
Zone where 25 cycles prevails; in Canada 
except an area adjoining Niagara Falls 
in Ontario where 25 cycles is provided. 
It is also standard in Mexico and all of  

Central America and in some of the 
British West Indies. 

(3) Many of the countries where a 
frequency of 50 cycles prevails, have 
60 and other frequencies to a lesser de-
gree; also many of the countries where 
a frequency of 60 cycles prevails, have 
some 50 cycle areas. In the United 
States 25 cycles was formerly used to 
some extent and some large plants have 
not changed over. It is, however, prac-
tically extinct in the U. S. as a dis-
tribution system. 

b. Voltages.  
(1) Great Britain:  The electrical 

authorities of Great Britain have 
adopted a scheme of unifying the elec-
trical distribution systems of the en-
tire country. Under this plan 230 volts 
has been selected as the standard pres-
sure both for a-c and d-c supply. Other 
voltages now used will be changed over 
gradually. The frequency of the a-c 
supply will be 50 cycles. Attachment 
plugs are commonly of the round pin 
rather than the flat blade type. 

(2) United States:  Voltages in the 
United States are predominantly 
110-120/200-240, 60 cycles, with a 
trend toward 120/208, 1 and 3 phase. 
A few cities also have 2 phase. 
Eleven large cities in the United 
States still have d-c loads from 
5000 to 350,000 kw, in the business 
areas, but in most cases a-c is 
also available and is being used in 
new buildings and on major recon-
struction. 

1230. POWER DISTRIBUTION DATA - FOREIGN COUNTRIES AND CITIES  

Countries & D-C Voltage 
Cities of 200,000 Phasea 
Population & Over Pref. 

A-C 
Freq. in Cyc. Voltage°  
Pref. Other Pref. Other Other Pref. Other 

ALASKA (par.1232) 
ALBANIA 220 
ALGERIA 220 
.Algiers 3 
ANGOLA 
ARABIA 
ARGENTINA *220 
Avelianeda 3 
Buenos Aires 220/440 3 
Cordoba 3 
Rosario 220/440 3 
AUSTRALIA 
New South Wales *240 
Sydney 240/480 3 
Queensland 220 240 
Brisbane 3 

So. Australia 200 230,220 3 
Adelaide 
Tasmania 230 
Victoria 230 
Melbourne 230/460 3 

West Australia *220 110,230 
Perth 3 

50 
50 
50 
50 
50 
50 
50 
50 
50 
80 

60,- 43 

220 
*115 

115/200 
110 
230 

*220 
220/380 
220/380 
220/380 
220/380 

125,150 
110,127 

225 

50 *240 
50 - 240/415 
50 *240 
50 - 240/415 
50 - *200 
50 - 210/420 
50 - *240 
50 - *230 
50 230/400 
40 250 
40 - 240/440 

230,240 
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par. 1230\ 

Countries & 
Cities of 200,000 
Population & Over 

D-C Voltage A-C 

Pref. Other 
Phases Freq. in Cyc. Voltageb 

Pref. Other Pref. Other Pref. Other 

AUSTRIA 220 110 50 *220 120,127, 
150 110, & 

Other 
Vienna 3 50 220/380 

AZORES 220 50 220 
BELGIAN CONGO 60 220 
BELGIUM 220 110,120 50 40 *220 127,110, 

115,135, 
& Other 

Antwerp 3 50 115/200 
Brussels 3 50 110/190 

BOLIVIA 110 50 60 *110 220 
BRAZIL 50 60 127 120,220 
Para 3 50 120/240 
Pernambucco 220/440 3 50 220 
Rio de Janeiro 3 50 125/216 
Sao Paulo 3 60 120/208 

BRITISH EAST AFRICA 
Kenya 50 240 
Mauritius 50 60,100 230 110,100 
Nyasaland 220 
Tanganyika 220 
Zanzibar 220 

BRITISH GUIANA 60 50 110 
BRITISH HONDURAS 110 
BRITISH MALAYA 
Fed. Malay States 50 60,40 230 
Non-Fed. Malay States 230 
North Borneo 60 110 
Straits Settlements *230 50 230 
Singapore 230/460 3 50 230/400 

BRITISH WEST AFRICA 
Gambia 50 230 
Gold Coast *220 50 230 
Nigeria 50 230 
Sierra Leone 50 230 

BRITISH WEST INDIES 
Antigua 220 
Bahamas 60 115 
Barbados 50 110 
Bermuda 60 110 
Dominica 220 
Grenada 50 115 
Jamaica 40 60 110 
St. Kitts 240 
Trinidad 60 110 220 
BULGARIA 220 120 50 *220 120,150 
Sofia 3 50 220/380 
CANADA 110 60 25 *110 150,115, 

230 
Montreal 3 60 115/230 
Toronto 3 25 115/230 
Vancouver 3 60 110/220 
Winnipeg 3 60 120/220 

CANARY ISLANDS 110 50 *127 110 
CEYLON 220 50 60 230 
Colombo 220/440 3 50 230/400 

CHILE 220 110 50 60 *220 
Santiago 220/440 3 50 220/380 
Valparaiso 220/440 3 50 220/380 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available 
an asterisk (*) indicates the type of 

current and voltage which predominates. 
When approximately equal quantities of 
a-c and d-c are used an asterisk precedes 
each of the principal voltages. 

Table continued on next page 
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Par. 1230 

POWER DISTRIBUTION DATA - FOREIGN COUNTRIES AND CITIES  (Continued) 
Countries & D-C Voltage A-C  

Cities of 200,000 Phases  Freq. in 
Population & Over Pref. Other Pref. 

CHINA 220 110 - - 50 

60 
- 60 

Pref. Other  

Amoy 
Canton 

Chungking 
Foochow 

- 
- 

3 
3 

3 
3 

Hankow 220/440 3 
Hong Kong 3 
Nanking 3 
Ningpo 3 
Peiping 3 
Shanghai 3 
Int. Settlement 3 
Tientsin 3 
Tsinan 3 

Tsingtao 3 
COLOMBIA 
Bogota 3 

COSTA RICA 110 
CUBA 110 220 
Havana 3 
CYPRUS *220 
CZECRO SLOVAKIA 220 120,150 

150 Various 
110 

Brno 3 
Praha 3 

DENMARK 220 110 
Copenhagen 220/440 3 

DOMINICAN REP. 110 
ECUADOR 
EGYPT 220 

Alexandria 1 
Cairo 110 1 

EIRE *220 
Belfast 3 
Dublin 3 
ESTONIA *220 110 
ETHIOPA 
FIJI ISLANDS 240 110,250 
FINLAND *120 220,110 

Helsingfors 225/450 3 
FRANCE 110 220,120, 

125 
Bordeaux 110 3 
Lille 120 3 
Nice 110 3 
Paris 3 
FRENCH DLO-CHINA 110 120,220, 

240 
FRENCH WEST INDIES 
Guadeloupe 
Martinique 110 

Cyc. Voltageb 
Other Pref. Other 

60,25 *110 220 
*200 

- 110/220 
220/380 
110/190 

- 220/380 
220/380 
220/380 

- 200/350 
220/380 

- 220/380 
220/380 
200/350 110/- 190 

- 220/380 
- 220/380 

220/380 
110/190 
120/200 

60 *110 220/150 
- 150/260 

*110 
- *110 220 

110/220 
- 110 
42 *220 

- 110/220/380 
- 120/220/380 

*220 
- 220/380 

127/220 
- *110 

*110 
40 200 

- 115/230 
- 100/200 
- *220 
- 220/380 
- 220/380 
- 220 
- 220 

- 220 

- 127/220 
25 *110 

*115 
- 115/200 
- 120/208 
- 110/190 
- 110/190 

*120 

- 120 
*110 

110,115 
127 

Various 

120,- 127 

120 

110,220, 
110 

200 

127 
250 

120,1- 15, 
110 

120,125 
115,220,230 

*220,11- 0, 
115,240 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available 
an asterisk (*) indicates the type of 

current and voltage which predominates. 
When approximately equal quantities of 
a-c and a-c are used an asterisk precedes 
each of the principal voltages. 
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par. 1230 

Countries & 
Cities of 200,000 
Population & Over 

D-C Voltage 

Pref. Other 

GERMANY 220 110,120 
250 

Altona 220/440 
110 

Berlin-Greater 220/440 
Bochum 

Bremen 

Breslau 
Chemnitz 
Dortmund 220/440 

110 
Dresden 

Dusseldorf 110 
Essen 110 
Frankfort 

Halle 220/440 
Hamburg 220/440 

110 
Kiel 220/440 
Konigsberg 
Leipzig 
bedgeburg 

220/440 

Mannheim 

Munich 220/440 
110 

Stettin 220/440 
Stuttgart 220/440 

GIIRALTAR 
GOZO, ISLAM) OF 

110 
440 

GREAT BRITAIN 
(See United Kingdom) 

GRUCE *220 110,150 
Athens 
Piraeus 230/460 

Saloniki 220/440 
GUAM 
GUATEMALA 220 125 
HAITI 
HAWAII 

HONDURAS 110 220 
HUNGARY 220 110,120 

Budapest 110 
ICELAND 

A-C 
Phases Freq. in Cyc. Voltageo 

Pref. Other Pref. Other Pref. Other 

50 25 *220 127,120, 
110 

3 50 220/380 

3 50 - 220/380 
3 50 220/380 

3 50 
127/220 
230/400 
125/216 

3 50 220/380 
3 50 120 
3 50 - 220/380 

125/216 
3 50 220/380 

110/220 
220/380 

3 50 220/380 
50 220/380 

3 50 220/380 
127/220 

3 50 220/350 
3 50 220/380 

3 50 220/380 
3 50 220 
3 50 220/380 
3 50 220/380 

230/400 
3 50 220/380 

127/220 
3 50 220/380 

3 50 220/380 
3 50 - 220/380 

127/220 
76 *110 
50 110 

50 *127 110,220 
3 50 - 220/380 - 
3 50 - 220/380 

200/346 

60 110 
60 50 *110 220 
60 50 *110 220 

1 & 3 60 110-115/ 
220-230 

60 *110 220 
42 50 *100 220,120 

*105 Various 
*110 

3 50 220/380 
50 220 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available 
an asterisk (*) indicates the type of 

current and voltage which predominates. 
When approximately equal quantities of 
a-c and d-c are used an asterisk precedes 
each of the principal voltages. 

Table continued on next page 
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par. 1230 

POWER DISTRIBUTION DATA - FOREIGN COUNTRIES AND CITIES (Continued) 
Countries & 

Cities of 200,000 
Population & Over 

D-C Voltage A-C 

Pref. Other 
Phase Freq, in Cyc. VoltageD 

Prer. Other Pref. Other Pref. Other 

INDIA 220 110,225 --r. 50 25 230 220,110 
230,250 Various 

Agra - 3 - 50 - 230/400 - 
Ahmedabad - - 3 50 230/400 
Amritsar 220/440 - 3 50 - 230/400 - 
Bangalore - - 1 60 220 
Benares - - 3 - 50 - 230/400 
Bombay 230/460 3 - 50 - 230/400 
Calcutta 225/450 - 3 - 50 - 230/400 - 
Cawnpore 225/450 3 50 230/400 - 
Delhi 220/440 - 3 50 200/400 - 
Hyderabad - - 3 50 - 220/380 - 
Karachi 220/440 - 3 - 50 - 220/380 - 
Lahore 220/440 - 3 - 50 - 220/380 - 
Luchnow 230/460 - 3 - 50 - 230/400 - 
Madras 225/450 - 3 - 50 - 250/400 - 
Nagpur 220/440 - 3 - 50 - 230/400 - 
Poona 220/440 - 3 - 50 230/400 - 

]RAN 220 110 - - 50 - 220 - 
Tabriz - - 3 50 - 220/380 - 
Teheran - - 3 - 50 - 220/380 
IRAQ *220 200 _ - 50 220 230 
Bagdad 220/440 - 3 - 50 - 220/380 - 

ITALIAN AFRICA 
Cyrenaica 150 - - 50 - *110 150 
Eritrea - - 50 127 - 
Libya (Tripoli) - - _ *50 42,45 *125 110,270 
Somaliland 120 50 *230 - 
ITALY 110 125,150 - - *42 45 *150 125,120, 

220,250 110,115, 
160 120,260 

220,135 
Bologna 3 - 42 127/220 - 
Catania 3 50 - 150/260 - 
Florence 150/300 3 - 50 - 150/260 - 
Genoa 3 50 - 150/260 

3 50 - 127/220 
Messina 3 - 50 150/260 
Milan 3 - 50 150/260 - 

3 - 42 - 144/250 - 
Naples 220/440 3 - 50 - 150/260 - 
Palermo 3 - 50 - 150/260 - 
Rome 3 - 45 - 127/220 - 
Trieste 3 - 42 - 127/220 - 
Turin 3 - 50 - 127/220 - 
Venice 3 - 42 127/220 - 

JAPAN 100 - - 50 60 *100 110 
Dairen 3 50 110/220 
Hiroshima 3 - 60 100/200 
Kyoto 3 - 60 - 100/200 - 
Tokio, Greater 3 - 50 - 100/200 - 

3 - 60 100/200 
LATVIA 220 110 - - 50 - *220 120 
Riga 3 - 50 - 120/220/380 - 

LITHUANIA 220 110 - - 50 *220 - 
MADAGASCAR - - 50 120 - 
MALTA - - 100 105 - 
MANCHURIA - - 60 50,25 110 
Harbin 3 50 - 135/234 - 
Mukden 3 - 60 - 110/220 - 

MEXICO 110 220 - 60 50 *110 115,220 
*125 230 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available an 
asterisk (*) indicates the type of current 

and voltage which predominates. When approx-
imately equal quantities of a-c and d-c are used 
an asterisk precedes each of the principal 
voltages. 
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Countries & 
Cities of 200,000 
Population & Over 

D-C Voltage 

Pref. Other 

MONACO 
MOROCCO 
French 110 
Spanish 200 

M07AMTITQUE 220 120,240 
NETHERLANDS 220 
Amsterdam 
Hague, The 
Rotterdam 220/440 
NETHERLANDS EAST INDIES 
Borneo 110 
Celebes 
Java & Madura 220 110 
Batavia 
Soerabaya 

Soenda Islands 
Sumatra 220 
NETHERLANDS WEST INDIES 
Curacao 
NEW ZEALAND 230 
Auckland 230/460 
NICARAGUA 110 
NORWAY 220 

Oslo 230/460 
PALESTINE 
PANAMA 
Republic 
Canal Zone 

PARAGUAY *220 
PERU 
Lima 

PHILLIPPINE ISLANDS 220 240,230 
POLAND 220 110 

Lwow 
Poznan 
Warsaw 

PORTUGAL 220 150,125 
Lisbon 220/440 - 

Oporto 

PUERTO RICO 

RUMANIA *220 110,105 
120 

Bucharest 
RUSSIA 220 110,115, 

220,250 
Baku 
Karkov 
Kiev 
Leningrad - 
Moscow 

SALVADOR 110 220 
SAMOA 
SENEGAL 230 
SOCIETY ISLANDS 

A -C 

Phasea Freq. in Cyc. Voltageb 
Pref. Other Pref. Other Pref. Other: 

42 

50 
50 
50 
50 

- 110 

- ' 115 110 
- *127 110,115 
- 240 120 
- 220 120,127 

3 50 - 220/380 
3 50 - 127/220 
3 50 - 220/380 

50 *127 110 
50 127 
50 *127 110,220 

3 50 127/220 
3 50 110/190 

50 127 
50 *127 220,110 

50 127 
50 *230 

3 50 - 230/400 
60 *110 
50 *220 130,127, 

*230 110, 
120,150 

3 50 230 
50 220 

60 50 110 220 
25 - 110 - 
50 - 220 

3 60 220 
1 & 2 1 & 3 60 *220 230,110 

50 *220 120,110 
3 50 110/220 
3 50 220/380 
3 50 120/220 

50 42 *220 110,125 
3 42 220/380 
3 50 110/190 
3 50 220/380 

110/190 
1 & 3 60 - 110- 

115/220- 
230 

50 42 120 220,110, 
115,105 

3 50 120/208 
50 - *120 110,220 

1 & 3 50 - 120/210 
1 & 3 50 - 110/190 
1 & 3 50 - 110 
1 & 3 50 - 120 
1 & 3 50 120 

60 - *110 
50 - 110 
50 - 120 
60 - 120 

par. 12 30 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available 
an asterisk (*) indicates the type of 

current and voltage which predominates. 
When approximately equal quantities of 
a-c and d-c are used an asterisk precedes 
each of the principal voltages. 

Table continued on next page 
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Par. 1230 

POWER DISTRIBUTION DATA -  FOREIGN COUNTRIES AND CITTILS (Continued) 

Countries & 
Cities of 200,000 
Population & Over 

D-C Voltage A-C 

Pref. Other 
Phases Freq. in Cyc. 

PrieTtfa.tagObther Pref. Other Pref. Other 

SPAIN *110 120,115 50 *120 125,150, 
105 110,115, 

220,130 
Madrid 120 3 50 - 120 
Sevilla 110 3 - 50 - 127/220 

SURINAM (No Current Distributed) 
SWEDEN 220 110,120 - 50 20,25 *220 127,110, 

115,250 125 
Goteborg 3 50 120/380 - 
Stockholm 220/440 3 50 220 - 

220 120,110 - 50 40 *120 145,150, SWITZERLAND 
150 *220 110,120 & 

Other 
Zurich 3 50 - 220/380 - 

125/220 
145/250 

1 50 110/220 
220/440 

SYRIA 50 - 110 115,220 
THAILAND - 50 - 100 - 

Bangkok 3 50 - 110/220 - 
TUNISIA 110 - - 50 - *110 - 
Tunis 3 - 50 - 110/190 - 

TURKEY 220 110 50 - *220 110 
Istanbul 3 50 - 220/380 - 

110/190 
UNION OF SOUTH AFRICA 220 230,240 - - 50 - *220 230,240 

110 
Cape Town - 3 

UNITED KINGDOM (par. 230 220,240 50 25,40 *230 240 & Other 
12291) 

Birmingham 220/240 - 3 50 230/400 
Bradford 220/440 3 50 230/400 
Bristol 250/500 3 50 210/365 
Cardiff 200/400 - 3 50 200/230 
Croydon 230/460 3 50 230/400 
Edinburgh 230/460 3 50 230/400 
Glasgow 250/500 3 50 250/440 
Hull 220/440 - 3 50 - 230/400 
Leeds 200/346 3 50 230/400 
Leicester 220/440 - 3 50 - 240/415 
Liverpool 230/460 3 50 - 230/400 
London - Many 3 50 Various 230/400 Many 
Manchester 200/400 3 50 - 230/400 
Plymouth - - 3 50 230/400 
Portsmouth - 3 50 230/400 

200/400 
Salford 230/460 3 50 230/400 
Sheffield 3 50 200/350 
Stoke-on-T 220/440 3 50 240/415 

URUGUAY 220 50 *220 
Montevideo 3 50 220 

VATICAN CITY 45 125 
VENEZUELA 110 220 60 *110 
VIRGIN ISLANDS 110 220 
YUGO-SLAVIA 110 120 50 42 *120 220,150 

Belgrade 3 50 220/380 - 
59 120/206 

a. In general, any 3-phase service can 
be used for single phase. For 110-120 

volt equipment, it will be necessary to 
provide 2:1 transformers in many foreign 
countries where lighting service is in 
the 220-volt class. 

b. *Where both a-c and d-c are available 
an asterisk (*) indicates the type of 

current and voltage wnich predominates. 
When approximately equal quantities of 
a-c and d-c are used an asterisk precedes 
each of the principal voltages. 
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No.Listed Freq. 
Cities in 
& Towns Cycles 

43 60 
53 60 
5 25 
1 d-c 

„Province  

Alberta 
British Columbia 

Vancouver 
Manitoba 34 
New Brunswick 38 
St. John 
Newfoundland 16 
Nova Scotia 51 
New Waterford 
Ontario 
Various Utilities 100 

110 
Hydro Elect. Pwr. 277 
Com. of Ontario 308 
Toronto 

Prince Edward Is. 5 
Quebec Many 

Hundred 
Montreal 
Saskatchewan 53 
Yokon Territory 2 

8
8
8
8
8
8
 

60 
25 
60 
25 
25 

60 
60 

60 
60 
60 

Par. 1231-1232 

1231. POWER DISTRIBUTION DATA FOR CANADA - BREAKDOWN BY PROVINCES 
(McGRAW CENTRAL STATION DIRECTORY - 1938)  

Phase 

Principal 
- Volt

ages 
Other Systems 

Remarks Voltage Cycles 

1 & 3 110/220 230,440 60 
1 & 3 110/220 
1 & 3 110/220/440 - a 
- 110 City Lighting 

250 Pop. 
1 & 3 110/230 
1 & 3 110-120/220-240 
1 & 3 110-115/220-230 
1 & 3 110-115/220-230 440,550 60,300 Pop. 
1 & 2 110/220 
1 & 3 110-115/220-230 
1 & 3 110/220 25 5,615 Pop. 

1 & 3 110-120/220-230 550 60 110/220 mostly 
1 & 3 110-120/220-230 550 25 b 
1 & 3 110-120/220-240 550 60 
1 & 3 110-120/220-240 550 25 
1 &3 120/240/550 120/240 d-c Buys from Hydro 

E.P.O. 
1 &3 115/230 
1 & 3 110-120/220-230 

1 & 3 110/220/550 25 
1 & 3 110-120/220-230 
1 &3 110/220 

a. This 25-cycle supply is all supplied 
from Canadian Collieries of Nanaimo, 

which serve 5 small cities and towns with 
a total population of 14,280. 

b. It is estimated that 80 per cent of 
the Ontario supply, within 150 miles 

of Niagara Falls, has a frequency of 25  

cycles and about 20 per cent more than 150 miles 
from Niagara Falls, has a frequency of 60 cycles. 

c. One company in Montreal (Beauharnois Light, 
Heat, & Power) is listed as generating both 
60 and 25 cycle, but it is believed all the 25 
cycle goes to two or three plants. Nothing but 
60 cycle general distribution. 

1232. POWER DISTRIBUTION DATA FOR ALASKA - BREAKDOWN BY CITIES 

Town Phasea  

No. 
of 
Wires Voltage 

Popula- 
tion 

No. 
of 

Town Phasea Wires Voltage 
Popula-
tion 

Anchorage 1 & 3 3 115/230 2277 Sitka 1 & 3 3 110/220 1056 
Chichagoff 1 & 3 3 110 67 Skagway 1 & 2 4 120/240 492 
Cordova 1 & 3 110/220 980 Valdez 1 & 2 4 110/220 442 
Douglas 1 & 3 3 110/220 593 Wrangell 1 & 3 3 110/220 948 
Eklutna 1 & 3 3 115/230 158 
Fairbanks 1 & 3 3 110/220/440 2101 
Hyder 1 & 3 4 110/220 254 
Juneau 1443 3 110/220 4043 
Ketchikan 1 & 2 4 115/230 3796 a. All distributions 60 cycles a-c, 
Nome 1 & 3 3 115 1213 principally 1 and 3 phase. 3 or 4 wire, 
Petersburg 1 & 3 3 110/220 1252 110/220 or 115/230 volts. 
Seward 1 & 2 4 120/240 835 
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SEMI-FIXED REPAIR SHOP MAINTENANCE 

Repair Platoon of signal depot 
company and signal depot company 
aviation, at Army repair shops. 
Stock of repair parts and assem-
blies to serve all forward 
echelons. 

FIXED REPAIR SHOP MAINTENANCE 

Base Depot repair shop. Recon-
dition material by reclamation 
and limited manufacture, mainly 
for return to Supply Depot 
stock. 

THIRD 
ECHELON 

FOURTH 
ECHELON 

FIFTH 
ECHELON 

par. 1301-1302 

CHAPTER 13 
MAINTENANCE SUPPLIES 

Section I 
General 

1301. SCOPE. 
a. This chapter includes a description 

of the supply plan for maintenance parts 
for Ground Signal Communications Equip-
ments, and outlines the relationship of 
the Signal Supply Catalog to this plan. 
It also tabulates Maintenance, Tool, and 
Test Equipments and Test Sets which are 
applicable to Ground Signal Communica-
tions Equipments, with information as to 
nature and use of each. The succeeding 
part of the chapter is divided as fol-
lows: 

Section II - Maintenance 
Section III - Maintenance Equip- 

ments 
Section IV - Tool Equipments 

Section V - Test Equipments 
Section VI - Test Sets 
Section VII - Cross Reference Data 

b. The tabulations of this chapter con-
sist mainly of items having an assigned 
Signal Corps Nomenclature, i.e.; TE-, 
ME-, etc.; however certain other mainten-
ance sets, apparatus or accessories which 
are applicable within the categories of 
each section, and which have not been 
assigned h,menclature, also are included. 

Section II 
Maintenance 

1302. SYSTEM OF MAINTENANCE  
a. Signal Corps maintenance follows the 

basic Army FIVE-ECHELON SYSTEM, which is 
illustrated in Figure 1301. 

OPERATOR MAINTENANCE 

Use, care, operation, adjustment, 
minor repairs and "plug-in' parts 
replacement of running spares. 

-.146- FIRST 
USING UNIT MAINTENANCE ECHELON 

Unit mechanic of the using unit, 
such as radio repairmen, etc. 
Preventive maintenance, technical 
advice and inspection. Repair 
within limits of skill and re-
placements within stock of 
Organizational spare parts. SECOND 

ECHELON 
MOBILE REPAIR SHOP MAINTENANCE  

Mobile Repair Units of Signal 
Repair Companies, Service groups, 
etc. Overhaul and repair, and 
carry limited stock of emergency 
repair parts. 

FIGURE 1301. Echelons of Signal Repair 
Theater of Operations 
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2ND ECHELON 

UNITS 

1ST ECHELON 

USER 

1 1 

6* I 
cl OVeRSEPS 

01 THEATRE 

5TH ECHELON 

BASE, INTERMEDIATE 
AND ADVANCE 

REPAIR DEPOTS 

STH ECHELON 

BASE, INTERMEDIATE 
AND ADVANCE 

SUPPLY DEPOTS 
AND SALVAGE DEPOTS 

4TH ECHELON 

ARMY AND AM MAINTENANCE 
UNITS, DEPOTS AND SHOPS 

4TH ECHELON 

ARMY AND AM SUPPLY DEPOTS 

LEGEND: 

NEW OR RECLAIMED MATERIEL  
REPAIRABLE MATERIEL —0--o—&—o—o—n—c:-0-0--.0-
REPAIRED MATERIEL 

3RD ECHELON  

LIGHT AND MEDIUM 
MAINTENANCE UNITS 
AND SERVICE CENTERS SUPPLY MAINTENANCE 

Par. 1302 

b. The first and second echelons of 
repair, both being within the using 
Organization, are known as "Organization-
al Maintenance". 
c. The third, fourth and fifth echelons 

of maintenance are furnished by "Service 
Units": 

Third Echelon - by Division, Corps, 
or Army 

Fourth Echelon - by Army 
Fifth Echelon - by Communications 

Zone 
d. Variations in the responsibilities 

of the echelons from those shown in the 
illustration may occur to a minor extent 
for specific equipments, due to the  

nature of the equipment, or to peculiari-
ties in its field of use. For example, 
a second echelon may for certain equip-
ments perform third echelon repair, and 
be provided with corresponding repair 
part stocks, if the equipment is highly 
specialized and the second echelon repair-
man is of a specially trained type. In 
such cases, there will be no third 
echelon of repair as such. 
e. The supporting depot supply of re-

pair parts required for the initial and 
continued functioning of the five echelons 
of maintenance, is illustrated diagramma-
tically by figure 1302, insofar as the 
"Flow" of such supplies is concerned. 

ZONE OF THE INTERIOR  

ARSENALS COMMERCIAL 
DEPOTS FACILITIES 

PORTS 
SERVICE COMMANDS 

FIGURE 1302. Flow of Supplies - Tnru Depot Supply 
Channels and Thru Maintenance Repair 
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Par. 1303-1304 

1303. MAINTENANCE PARTS - SUPPLY PLAN. 
a. General  
(1) The supply of maintenance parts 

to the field is based primarily on 
Supply Catalog sections SIG 7 and SIG 8 
for tactical equipments and SIG 10 for 
fixed plant equipments. 

(2) Two main categories of mainten-
ance parts are available for the servic-
ing and repair of communications equip-
ment: those at the Front, consisting 
of running spares, organizational spares 
and 3rd Echelon spare parts; and the 
spare equipments and parts available at 
dumps and depots and their associated 
repair shops. 

b. Expendable Supplies. Expendable sup-
plies required by each organization but 
which are not included in SIG 7 or in Tables 
of Equipment are, in general, initially 
issued to newly activated organizations 
in accordance with section SIG 4-1 of the 
Supply Catalog. They are obtained by 
requisition on the basis of SIG 4-1. 
c. Maintenance Parts. (1) Maintenance 

parts for theatres of operation are sup-
plied generally in accordance with War 
Department Circular No. 227 1944, "Spare 
Parts Requirements, Procurement, and 
Issues". 

(2) First and second echelon spares, 
as shown in SIG 7, are issued initially 
automatically, and thereafter by 
requisition. 

(3) Third and fourth echelon spares 
are furnished from overseas depot stocks, 
however, when specific types of equipment 
for which an organization will provide 
maintenance can be determined in advance, 
issue may be made to the organization 
prior to its departure from the United 
States. 

(4) Army depot spare parts stocks 
shown in SIC 8 are normally not issued 
to an organization departing for over-
seas, but such stock is drawn from the 
overseas base depot stock after arrival. 
Under special circumstances the initial 
issue of these parts may be made to army 
depot organizations, provided that the 
specific types and quantities or equip-
ment which such organizations will support 
are known, and when the equipment is of 
such type that repair parts could not 
normally be expected to be already avail-
able within the theatre. 

(5) Base depot spare parts stocks are 
furnished automatically to overseas base 
depots as a supply for all equipment 
being furnished to the theatre for the 
first time. Thereafter, automatic supply 
takes place only for substantial in-
creases in like items previously furnished  

to the theatre. In all other cases, 
maintenance parts are requisitioned by 
the overseas depot in accordance with 
theatre local stock control procedures, 
using SIG 8 as a guide. The supplies 
for base depot stock include stocks for 
the third and fourth echelon maintenance 
organizations and for the army depot, 
in quantities computed from SIG 8. 

(6) Within the theatres, the distri-
butiOn of maintenance parts for 
service and repair is usually in 
accordance with the maintenance parts 
lists of SIG 7 and SIG 8 for each 
equipment. Running spares of certain 
items, such as vacuum tubes, fuses, 
etc., are provided as a part of the 
issue equipment, and are carried either 
in the equipment or in accompanying 
chests. As these parts are expended 
replacements are requisitioned by item 
at convenient periods. The quantities 
of running spares which are provided 
with each equipment are shown in 
SIG 7. SIG 8 furnishes a list of 
maintenance parts, and quantities of 
parts to be used as a guide for issuance 
to higher echelons (third and fourth 
echelon and army and base depots). The 
quantities shown in SIG 8 are the 
allowable stocks which may be issued 
or maintained, but they do not con-
stitute requirements for minimum 
mandatory issue. 

1304. SIGNAL SUPPLY CATALOGS. 
a. The Army Service Forces Catalogs 

include the Signal Supply Catalog (as 
authorized by ASF Circular No. 121; 
1943). The Signal Supply Catalog will 
ultimately include all standard nomen-
clature lists, equipment lists, spare 
parts lists, allowances of expendable 
supplies, maintenance lists, and simi-
lar lists for requisition and issue, 
heretofore published by Circular or 
other medium. 
b. The catalog sections do not sup-

plant Tables of Allowances, Tables of 
Basic Allowances, Tables of Equipment, 
or Tables of Organization and Equipment; 
however, all items covered by these 
Tables are listed and detailed within 
the structure of the Signal Supply 
Catalog Sections. 
c. All Sections of the Signal Sup-

ply Catalog and amendments thereto 
are distributed by the Adjutant 
General. 
d. Paragraph 1305 indicates briefly 

the scope of each section of the 
Signal Supply Catalog. 
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Par. 1305 

1305. RELATIONSHIP OF SIGNAL SUPPLY CATALOG TO SUPPLY PLAN. 

Signal Supply 
Catalog Title Scope and Use 

This section will include: 
(1) A guide to all sections of the 

Signal Supply Catalog, with ex-
planations of their use. 
Explanation of symbols and 
abbreviations used. 
List of stock classes. 
Sample requisition form, with 
explanation of its use. 
Necessary cross references. 

Includes descriptive date and nomen-
clature for all items which appear in 
Tables of Equipment. Also includes 
certain assemblages, and nomenclature 
items which are subordinate to or 
dependent on items listed in the Tables 
of Equipment, and which may also ap-
pear in Catalog SIG 4-1; and some items 
which do not appear in Tables of 
Equipment but are considered of proper 
interest. Stock numbers, nomenclatures, 
net and packed weights and cubages are 
included. 
Purpose: To facilitate preparation of 
requisitions by unit commanders. 

Lists expendable supply allowances 
according to using organizations, and 
also lists allowances of certain 
articles per unit of equipment. The 
quantities shown per organization or 
per unit of equipment are not periodic 
allowances, but are the maximum 
quantities authorized to be on hand. 
Formerly Signal Corps Circular No. 
1011, "Allowances of Spare Parts, 
Accessories, and Expendable Supplies", 
which it supersedes. 

Same as for Catalog SIG 4-1. Will 
supersede Signal Corps Circular 
No. 10-2. 

A catalog of all items which have been 
assigned Signal Corps stock numbers. 
For the use of depots, procurement 
agencies and higher echelons in pro-
curement, in keeping of property 
records, and the preparation of 
requisitions. Contains the stock num-
ber, nomenclature, identifying 
description, and units of measure for 
each listed item. Eventually will 
include unit price and indication of 
expendability of the items (Expenda-
bility is now indicated in Supply 
Bulletins 11-1 and 11-2). Listing is 
according to stock number. 

SIG 1 INTRODUCTION 

SIG 2 INDEX 

SIG 3 LIST OF ITEMS FOR TROOP 
ISSUE 

SIG 4-1 ALLOWANCES OF EXPENDABLE 
SUPPLIES FOR TROOP ISSUE 

SIG 4-2 ALLOWANCES OF EXPENDABLE 
SUPPLIES FOR POSTS, 
CAMPS & STATIONS 

SIG 5 STOCK LIST OF ALL ITEMS 

(2)  

(3)  
(4)  

(5)  
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Signal Supply 
Catalog Title Scope and Use 

SIG 6 SETS A set of sections, normally one 
pamphlet for each set of tool, test 
or maintenance equipment. Will list 
component items of these equipments. 

SIG 7 ORGANIZATIONAL SPARE 
PARTS LISTS 

SIG 8 HIGHER ECHELON SPARE 
PARTS LISTS  

One or more separate pamphlets for each 
important item of equipment, each con-
taining the current issue lists of 
authorized equipment, including spare 
parts, for issue to the first and 
second echelons. The quantities 
shown are the authorized automatic 
initial issue, and the subsequent 
levels to which the organizational 
parts listed may be maintained by 
requisition. For the use of; All 
organizations using the equipment; 
all signal organizations charged with 
maintaining the equipment; all 
organizations or establishments 
charged with 'storing or issuing the 
equipment. 

One or more separate pamphlets for each 
equipment, containing a list of all 
parts for supply and maintenance, 
showing the quantity allowance for each 
part for the third and fourth echelons, 
the Army Depot Stocks, and the Base 
Depot Stocks. The quantities shown are 
not initial issue requirements; they 
are a guide for the determination of 
initial issue and subsequent stock 
levels. 
For use by all signal repair echelons 
higher than the second echelon charged 
with maintaining the equipment; all 
organizations or establishments charged 
with storing or issuing the equipment. 

SIG 9 

SIG 10-1 

SIG 10-2 

SIG 10-3 

FIXED PLANT MAINTENANCE 
'LISTS - INSTRUCTIONS 
AND INDEX 

FIXED PLANT MAINTENANCE 
LISTS - EQUIPMENT FOR 
WBICH MAINTENANCE PARTS 
WILL NOT BE FURNISHED  

Not at present planned for issue. 

A complete list of Fixed Plant Equip-
ment arranged numerically and 
alphabetically by types of Equipment -
Radio, Power, Wire, Teletype and 
Meteorological. Contains an index of 
maintenance lists arranged numerically 
by SIG 10 numbers; also a description 
of the SIG 10 Catalog. 

Indicates equipment for which mainten-
ance parts have not been procured. 

FIXED PLANT MAINTENANCE Contains a factor table to be used to 
LISTS - FACTOR TABLE, determine the quantities of parts to 
MFR. CODE NO. LIST, be stocked at stations, and for use 
ABBREVIATIONS as a guide for making initial issues 

to supply depots. Also contains a 
complete list of names of manufactur-
ers of parts, and codes of manufac-
turers, and a list of abbreviations 
used in the SIG 10 catalog. 

Table continued on next page 
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RELATIONSHIP OF SIGNAL SUPPLY CATALOG TO SUPPLY PLAN. (Continued) 

Signal Supply 
Catalog Title Scope and Use 

SIG 10-4 to Not at present assigned. 
SIG 10-9 

SIG 10-10 to FIXED PLANT MAINTENANCE Radio Transmitting Equipment Mainten- 
SIG 10-299 LISTS ance Parts Lists. 

SIG 10-300 to FIXED PLANT MAINTENANCE Radio Receiving Equipment Mainten- 
SIG 10-399 LISTS ance Parts Lists 

SIG 10-400 to FIXED PLANT MAINTENANCE Miscellaneous Radio Equipment Mainten- 
SIG 10-499 LISTS ance Parts Lists 

SIG 10-500 to FIXED PLANT MAINTENANCE Power Equipment Naintenance Parts 
SIG 10-699 LISTS Lists • 

SIG 10-700 to FIXED PLANT MAINTENANCE Wire Equipment Maintenance Parts 
SIG 10-849 LISTS Lists 

SIG 10-850 to FIXED PLANT MAINTENANCE Teletype Equipment Maintenance Parts 
SIG 10-899 LISTS Lists 

SIG 10-900 to FIXED PLANT MAINTENANCE Metereological Equipment Maintenance 
SIG 10-925 LISTS Parts Lists 

Section III 
Maintenance Equipments 

1306. GENERAL. 
s. Ma ntenance Equipments (ME's) as 

they currently exist, include a wide 
variety of types which may be generally 
defined as kits consisting of either 
maintenance parts, maintenance supplies, 
tools, test equipment, or any combina-
tion thereof issued initially as a unit 
to meet the needs of a particular type 
of organization which has repair and 
maintenance to perform on one or more 
signal equipments. 

b. These equipments are of two prin-
cipal classes, namely General Use parts, 
and Special parts grouped for the main-
tenance of specific equipments. Under 
current War Department policy, no new 
Maintenance Equipments (ME's) will be 
developea which contain special parts 
groups for maintenance of specific equip-
ments. Provision for issue of such 
parts will be made in the spare parts 
lists in the appropriate SIG 7 and SIG 8 
Catalog Sections. 
0. Except for those cases where com-

pletely satisfactory Maintenance Equip-
ments exist, Maintenance Equipments con-
taining essentially spare parts for 
specific types of equipment will not be 
continued in use. The two types of 
Maintenance Equipments which will be con, 
tinued in use, are as follows: 

(1) Those containing parts commonly 
used in the maintenance and repair of  

many types of communications equipment. 
Examples of this type are ME-9 and 
ME-10 which contain large assortments 
of general use screws, nuts, washers, 
wire and miscellaneous supplies. 

(2) Those used as a means for the 
grouping of certain running spares, in 
order to facilitate initial issue and 
transportation. 
d. In those cases where spare parts 

groups are retained as "Maintenance 
Equipments", the spare parts included 
in such an ME will appear as a mainten-
ance list in the appropriate SIG 7 or 
SIG 8 catalog section, as a spare parts, 
that is, a maintenance parts list for 
the equipment to which they apply. A 
note on such lists indicates those 
parts which are carried by a certain 
Maintenance Equipment. 
e. Such Maintenance Equipments ((1) 

ana (2) above) will be authorized on 
Tables of Equipment or SIG 4-1 and 
described, in detail, by a publication 
of the parts lists in SIG 6 section of 
the Supply catalog. 

1307. DESCRIPTION AND STOCK NUMBERS. 
a. Paragraph 1308 gives a description 

of the maintenance equipments used in 
connection with signal equipment includ-
ing some ME's which are cancelled or 
replaced by other ME's. These are listed 
for reference purposes. Replacement in-
formation is given when available. 
b. Paragraph 1309 gives stock numbers, 

weights and volumes of the maintenance 
equipments listed in paragraph 1308. 
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Nomenclature 
Used for 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment) Description and Remarks Name Type No.  

Sig.Opn.Cos. ME-4 Switchboard BD -80(TC -1) 
Switchboard BD-110(TC -10) 

See ME-80 ME-7 Teletypewriter TG-7-( ) 
Line Unit BE-77. Tele-
typewriter, Model 15, 
commercial 

Maintenance 
Equipment 

Sig.Dep.Co. 
Sig.Rep.Co. 
Sig.Bn. 
Sig.Co.Inf.Div. 
Sig.Co.Armd.Div. 
Sig.Tr.Cay.Div. 
Sig.Serv.Org. 
Sig.Port.Serv.Co. 

ME-9-( ) Radio set repair and 
maintenance 

Maintenance 
Equipment 

ME-10 Telephone and tele-
graph equipment repair 
and maintenance 

Sig.Dep.Co. 
Sig.Rep.Co. 
Sig.Instl.Co. 
Sig.Serv.Org. 
Sig.Co.Inf.Div. 
Sig.Co.Armd.Div. 

Maintenance 
Equipment 

ME-11 Switchboard BD -96(TC-4). 
Panel BD-97 

Sig.Opn.Co. 
Sig.Co.Inf.Div. 
Sig.Co.Armd.Div. 
Sig.Dep.Co. 
Sig.Tr.Cay.Div. 
Sig.Co.Amph. 
Sig.Co.Serv.Gp. 

1308. MAINTENANCE EQUIPMENTS - DESCRIPTION 

Consists principally of miscellaneous small general use hard-
ware with switchboard wire and power wiring accessories. Space 
provided for items in Chest CH-64. Part of Telephone Central 
Office Sets TC-1 and TC-10. 

Consists principally of miscellaneous small general use hard-
ware with cross-connecting wire and power wiring accessories. 
Space provided for items in Chest CH-59. Part of Telephone 
Central Office Set TC-2. 

Chest CH-69 containing a large assortment of maintenance parts 
for 15 teletypewriter sets; includes magnet coil, contact 
springs, motor brushes, special springs, screws, washers, fuses, 
oil, grease, ribbon etc; one-third of parts made up into 5 
complete service kits; for 2nd and 3rd Echelon maintenance. 
Replaced by ME-80. 

Large assortment of general use screws, nuts, bolts, and plugs, 
terminals, insulating tubing, shielding, bakelite plates and 
small wire for radio set repair. Used with radio repair truck. 
Available on requisition in accordance with Cat. SIG 4-1. 

Large assortment principally of general use screws, nuts, and 
washers, wire, miscellaneous supplies, such as cloth, sandpaper, 
carbon tetrachloride. Available on requisition in accordance 
with Cat. SIG 4-1. 

Chest CH-65 containing tools for 1st and 2nd Echelon 
maintenance of Switchboard BD-96 and Panel BD-97 (pliers, 
screwdrivers, soldering iron, drop light, wrench, etc.) and 
some maintenance parts (fuses, binding posts, cordage, ground 
rod, etc.). Part of Telephone Central Office Set TC-4. 

Table continued on next page 
0 

ME-6 Switchboard BD -89 -A(TC-2) Sig.Opn.Cos. 

Maintenance 
Equipment 

Maintenance 
Equipment 

Maintenance 
Equipment 



ME -14 -( ) Maintenance 
Equipment 

ME-23 a  

ME-24 a 

ME-25 a  

ME-26a  

Maintenance 
Equipment 

Maintenance 
Equipment 

Maintenance 
Equipment 

Maintenance 
Equipment 

K-43-( ) and K-44-( ) 
Maintenance ME-16-( ) Winch L-18 on Trucks 
Equipment 

Description and Remarks 

Chest CH-71-( ) containing Oscillator VO-4-( ), Voltohm-
meter I-107, alignment tools and miscellaneous items with 
spare tubes and batteries for the included test instruments. 
For alignment of radio sets. Replaced by ME-73. 
TM 11-306C and D. 

Large assortment of heavy spare parts for maintenance of 
earth borer and pole setting trucks; consists of parts for 
boring head, leveling worm, supporting case, clutch & brake, 
derrick & sheave, strap sheave and auger assembly. Used with 
but not part of Truck K-44-( ). 

Spare parts for maintenance of pole derrick; includes foot, 
legs, sections, sheave, etc. Used with but not part of 
Truck K-45-( ). 

Spare parts for maintenance of Winch L-18 assembly with 
clutch; complete set of parts. Used with but not part of 
Trucks K-43-( ) and K-44-( ). 

Spare parts for 4th and 5th Echelon maintenance of 50 Tele-
typewriters TG-7. Includes large assortment Qf teletype-
writer but not motor parts. Replaced by ME-90. 

Case CS-112 containing spare parts for maintenance of Tele-
phone EE-B-( ); screws, binding posts, cord, case and strap, 
etc.; parts for 10 Telephone EE-8-( ) for 4 months. 
TM 11-349. 

Spare parts for repair of operations center; relays, cords, 
telephone sets, etc. 

Spare parts for maintenance of filter center; relays, cords, 
fuses, telephone sets, plotting materials, etc. 

Spare parts for maintenance of intercept frame; cords, fuses, 
resistors, lamps, telephone set parts, and small assortment 
of maintenance tools, etc. 

Spare parts for maintenance of terminal radio channel control 
equipment; vacuum tubes, fuses, dry cells, telephone sets, 
protector blocks, and several small tools such as pliers, 
screwdrivers, etc. 
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Maintenance ME-13-( ) 
Equipment 

Maintenance ME-15 
Equipment 

Maintenance ME-18 
Equipment 

Maintenance ME-22a  
Equipment 

Radio Set SCR-509 
" " SCR-510 
" " SCR-609 
" " SCR-610 
" " SCR-619 

Model HD Earth Boring 
Machine (Earth borer 
and pole setter) on 
Truck K-44-( ) 

LM Pole Derrick on 
Truck K-43-( ) 

Teletypewriter TG-7 

Telephone EE-b-( ) 

Information Center SCS -5 

Information Center SCS-5 
Filter Center TC-15 

Information Center SCS -5 
Filter Center TC-15 

Information Center SCS-5 
Filter Center TC -15 

Div.Arty.Inf.Div. 
Hq.Sec.Co.Rad.Arnd. 

Sig.Const.Co. 
Hq.Co.Sigan. 

Sig.Const.Co. 
Hq.Co.Sig.Bn. 

Sig.Const.Co. 
Hq.Co.Sig.Bn. 

Sig.Dep.Co. 

Sig. Repair Co. 
Sig.Co.Inf.Div. 
Sig.Dep.Co. 
Sig.Opn.Co. 
Sig.Bn.Hq.Co. 

AW Regt. 
AW Bn. 

AW Regt. 
AW Bn. 

AW Regt. 
AW Bn. 

AW Regt. 
AW Bn. 

MAINTENANCE EQUIPMENTS - DESCRIPTION  (Continued) 

Nomenclature 
Name Type  No. 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment)  Used for 



Nomenclature 
Name Type No.  

Maintenance ME-30 
Equipment 

Used for 

Switchboard BD -91(TC -12) 

Maintenance LE-31-A 
Equipment 

Maintenance kT-31-8 
Equipment and C 

Maintenance ME-34( ) 
Equipment 

Maintenance ME-35 
Equipment 

Reel Unit RL-26-A equipped 
with Briggs & Stratton 
engine 

Reel Unit RL-26-A equipped 
with Lauson Engine Ray-843 
[LT-31-(B)], or Lauson 
Engine Ray-885 [ME-31-(C)] 

Radio Set SCR-509 
" " SCR-510 
" " SCR-609 
" " SCR-610 

Radio Sets - General 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment) 

Sig.Rad.Int.Co. 
Sig.Opn.Co. 
Sig.Opn.Bn. 

Sig.Opn.Co. 
Sig.Rad.Int.Co. 

Sig.Opn.Co. 
Sig.Rad.Int.Co. 

Div.Arty.Inf.Div. 
Div.Arty.Armd.Div. 
Corps Art.Srig. 

Radio Repairmen in 
Sig.Dep.Co., Sig. 
Repair Co., Sig.Co. 
Inf.Div., Sig.Co. 
Armd.Div., Sig.Rad. 
Int.Co., etc. 

Sig.Co.Inf.Div. 
Inf.Regt. 
Lt.Inf.Regt. 

Sig.Depot Co. 
Sig.Repair Co. 
Sig.Co.Inf.Div. 
Sig.Bn., Hq.Co., 
etc. 

Sig.Rep.Co. 
Sig.Dep.Co. 
Sig.Opn.Co. 
Sig.Port.Serv.Co. 

Description and Remarks 

Consists of pliers, screwdriver, soldering iron, twine, torch, 
wrench, cordage and miscellaneous items; contained in 
Case CS-78. 1st and 2nd Echelon maintenance of Switchboard 
BD-91.Used with but not part of 1V-12. 

Chest of spare parts. Cancelled and replaced by ME-65 
and 12-66. 

Chest BC-5 containing large number of gasoline engine spare 
parts for maintenance of Reel Unit RL-26-A with Lauson 
engine; parts such as spark plugs, magneto pistons & piston 
rings, gears, and miscellaneous small parts, for 3rd 
Echelon use in continental U.S. only. 

Chest CH-96 containing spare accessories consisting of 
antenna, headset with cords, microphone, tubes, etc. Classed 
as non-expendable items; expendable items included in 

Expendable items packed with Tool Equipment TE-113; con-
sists of flashlight batteries, hack-saw blades, cloth, sand- 

-paper, solder, terminals, wire, etc. Formerly issued to 
each radio repairman of Radio Repair Sections. Cancelled 
and components included in TE -113. 

Box BX-66 containing ball antenna, microphone, grease, 
cement, switches, vacuum tubes, small parts, some hardware 
and moisture-proofing materials and instructions; for 2nd 
Echelon repair and maintenance of 20 radio sets SCR -536 -( ). 

Expendable items packed with Tool Equipments TE-50-A and 
TE-124; consists of flashlight batteries, carbon tetra-
chloride, solder, friction and rubber tape, etc. Cancelled 
and components included in 'PE -50-A. 

Expendable items packed with Tool Equipment TE -49 -A; con-
sists of flashlight batteries, cloth, sandpaper, tape, etc. 
Formerly issued to each telephone repairman. Cancelled and 
components included in TE-49 -A. 

Maintenance 1E-36 Radio Set SCR -536 -( ) 
Equipment 

Maintenance ME-37 Teletypewriter repair. 
Equipment 

Maintenance 1E-38 Telephone and telegraph 
Equipment repair. 

Table continued on next page 



EQUIPMENTS - DESCRIPTION  (Continued) MAINTENANCE 

Radio Set SCR-609 
a " SCR-510 

" SCR-609 
" SCR-610 

ME-40-( ) Radio Set SCR-30C 

ME-53 Radio Set SCR-300 

ME-58 200 Line Switchboards 

ME-59 

Installation 
Equipment 

Maintenance 
Equipment 

ME-60 

ME -63 -( ) 

Plant Engineering 
Agency 

Switchboard BD -120(TC -20) Sig.Opn.Cos. 

1000 Line Switchboards 

Sig.Co.Armd.Div. 
Sig.Bn.Armd. 

Radio Set SCR-508 
" SCR-528 
" SCR-538 

a " SCR-608 
a " SCR-628 

Maintenance ME-64 
Kit 

Small parts for field maintenance of 14 radio sets. 
Cancelled and being deleted for SIG 4-1.Never issued 
as any ME-64 replaced by SIG 8. 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment) 

Sig.Serv.Gp. 
Sig.Rad.Int.Co. 
Sig.Co.Mtz.Div. 
Sig.Co.Amph. 
Sig.Co.Arted.Div. 

Description and Remarks 

Crate or box containing replacement parts for 3rd Echelon 
maintenance and repair of Switchboards BD-71, BD-72, BD-91 
and BD-96. Consists of binding posts, capacitors, coils, 
cords, fuses, generators, switches, lamps, plugs, receivers, 
Switchboard Units EE-2-B and similar items. 
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Chest CH -165 -( ) containing oscillator, alignment indicator, 
alignment tools, headset, antennas, cords, screwdriver 
and wrench for maintenance of 6 radio sets SCR-300-( ). 
Expendable items for use with ME-40 are contained in 
ME-53. TM 11-315. 

Spare batteries, tubes and lamp for Radio Set SCR-300-( ) and 
for oscillator and indicator of ME-40-( ); contained in 
Chest CH-165-( ) with ME-40-( ). Used with ME-40-( ). 
TM 11-315. 

Equipment packed in kits for installation of a 200 line 
switchboard. Packed by Phila. depot for export shipment. 

Expendable items associated with ME-34-( ); consists of bat-
teries, fuses, tubes, vibrators etc.; pecked in an expendable 
container. Used with ME-34-( ). 

Equipment packed in kits for installation of a 1000 line 
switchboard. Packed by Phila. depot for export shipment. 

Large assortment of screws, nuts, rivets and washerb, assort-
ment of power wiring cords, connections, plugs, etc. for 
maintenance of Telephone Central Office Set TC-20 Which in-
cludes Switchboard BD-120-( ). Space provided for ME-63 in 
Chest CH-64. Provided as part of TC-20. 

Nomenclature  
Name Type No.  

Maintenance ME-39a  
Equipment 

Used for 

Switchboard BD-71 
BD-72 

a BD-91(TC-12) 
a BD-96(TC-4) 

Maintenance 
Equipment 

Maintenance 
Kit 

Installation 
Equipment 

Maintenance 
Kit 

Sig.Bn. 
Sig.Co.Inf.Div. 
Inf.Regt. 
Lt.Inf.Regt. 

Sig.Bn. 

Inf.Regt. 
Lt.Inf.Regt. 

Plant Engineering 
Agency 

Same issuance as 
ME-34-( ). 



Maintenance ME-69 
Kit 

Alignment ME-73 
Equipment 

Used for 

Reel Unit RL-26 -A, using 
Briggs & Stratton engine 

Reel Unit RL-26-A. using 
Briggs & Stratton engine. 

Radio Set SCR-000 

Radio Set SCR-509 
" " SCR-510 
" " SCR-609 
" " SCR-610 
" " SCR-619  

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment)  

Sig.Opn.Co. 
Sig.Co.Amph. 
Sig.Co.Cons.Armd. 
Sig.Co.Mtz.Div. 
Sig.Rad.Int.Co. 
Sig.Depot Co. 

Sig.Opn.Co. 
Sig.Co.Amph. 
Sig.Co.Cons.Armd. 
Sig.Co.Mtz.Div. 
Sig.Rad.Int.Co. 
Sig.Depot Co. 

Issued per 10 
Radio Sets SCR-300 

Car.Ron.Sqdn. 
Tank Bn. 
Armd.Inf.Bn. 
Armd.Div.Trains 
AAA Bn. 
Sig.Co.Inf.Div. 
Sig.Dep. Co. 

Description and Remarks 

Chest BC-5 containing parts for reel unit and engine, such as 
coupling discs, cables, carburetor, filter, gaskets, spark 
plugs, etc. Replaces ME-31-A for 2nd Echelon maintenance. 

Chest BC-5 containing parts for reel unit and engine; a 
larger and more complete assortment of reel and engine parts 
for complete overhaul purposes. Replaces ME-31-A for 3rd 
Echelon maintenance. 

Large assortment of parts such as capacitors, antenna, coils, 
gaskets, jack assemblies, receiver and transmitter crystals, 
sockets, insulators, resistors, transformers, etc. and small 
hardware for maintenance of 10 Radio Sets SCR-300 for approx. 
4 months. For 3rd Echelon maintenance. 

Waterproof fibre box containing frequently used small repair 
parts for reperforators; springs, magnet, plates, screws, 
nuts, washers, etc. no motor parts. One ME-69 authorized per 
4 Teletypewriter Sets TC-17. 

Chest CH-204-( ) containing tools, adapter, crystals, etc. 
for aligning Radio Sets SCR-509 and SCR-510 when equipped 
with Adapter M-394 and Radio Seta SCR-609 and 610 when 
equipped with Adapter M-399, and for aligning Radio Set 
SCR-619. Replaces ME-13-( ). TM 11-318. 

Nomenclature 
Name Type No.  

Maintenance ME-65b 
Equipment 

Maintenance ME-66c  
Equipment 

Maintenance ME-67a  
Kit 

Reperforator portion of: Sig.Serv.Gp. 
Referforator Trans- AAF 
mitter TG-26-( ), 
Reperforator Model 14, 
oommercial 

a. To be replaced by sections in both Supply Catalogs SIG 7 and SIG 8 

b. To be replaced by sections in Supply Catalog SIG 7 (Organizational Spare Parts) 

c. To be replaced by sections in Supply Catalog SIG 8 (Higher Echelon Spare Parts) Table continued on next page 



MAINTENANCE EQUIPMENTS - DESCRIPTION  (Continued) 

Nomenclature 
Name Type No.  

Maintenance ME-741)  
Equipment 

Maintenance ME-751)  
Equipment 

Maintenance ME -76b 
Equipment 

Maintenance ME -77b 
Equipment 

Maintenance ME-79a  
Equipment 

Maintenance ME-80b 
Kit 

Maintenance ME-811)  
Kit 

Used for 

Telephone Terminal 
Set TC-21-( ) (Carrier) 

Telegraph Terminal Set 
) (Carrier) 

Repeater Set TC -23 -( ) 
(Carrier) 

Ringer Set TC-24-( ) 
(Double Circuit) 

Spiral Four 100 Mile 
Carrier System 

Teletypewriter 1C-7-( ) 
Teletypewriter Model 15, 
commercial 

Perforator Set TG-13 
Model 14X non-typing 
Reperforator (part of 
TG -25) 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment) 

1st & 2nd Echelons 
of organizations to 
which TC -21 -( ) 
(theatre pool equip-
ment) is assigned. 

1st & 2nd Echelons 
of organizations to 
which 4C-22-( ) 
(theatre pool equip-
ment) is assigned. 

let & 2nd Echelons 
of organizations to 
which TC -23 -( ) 
(theatre pool equip-
ment) is assigned. 

1st & 2nd Echelons 
of organizations to 
which TO -24 -( ) 
(theatre pool equip - 
ment)is assigned. 

1st & 2nd Echelons 
of Signal Service 
organizations to 
which Spiral Four 100 
Mile Carrier System 
is assigned. 

Signal Port Service Co. 
Signal Radio Intelli-
gence Co. 

Sig.Co.Inf.Div. 
Sig.Co.Armd.Div. 
Sig.Co.Eng.Spec.Brig. 
Sig.Field Opn.Co. 

1st & 2nd Echelons 
AAF, AGF, ACF 

4 

13
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T
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Description and Remarks 

Chest BC-5 containing expendable spare parts and small repair 
parts for Telephone Terminal Set 7C-21-( ) of which Telephone 
Terminal CF-1-A is the major component; cords, capacitors, 
resistors, fuses, tubes, cordage, etc. Originally part of 
IC-21-( ) • 

Chest BC-5 containing expendable spare parts and small repair 
parts for Telegraph Terminal Set TC-22-( ), of which Telephone 
Terminal CF-2-( ) is a major component capacitors, resistors, 
fuses, tubes, cordage etc. For lst & and Echelon maintenance. 
Originally part of M-22-( ). 

Chest BC-5 containing expendable spare parts and repair parts 
for Repeater Set 7U-23-( ) of which Repeater CF-3-( ) is a 
major component; capacitors, resistors, cords, fuses, tubes, 
etc. For 1st and 2nd Echelon maintenance. Originally part 
of TC-23-( ). 

Chest BC-5 containing expendable spare parts and repair parts 
for Ringer Set IC -24 -( ), of which Ringing Equipment 
EE -100 -( ) or EE -101 -( ) is a major component; capacitors, 
resistors, cords, fuses, screws, etc. For lst and and 
Echelon maintenance. Originally part of TU -24 -( ). 

Parts for maintenance of Spiral Four 100 miles carrier 
system such as cable assemblies, nicopress sleeves, tape, 
drive hooks, cable hangers, etc. Cancelled 7/14/43. 

Waterproof fibre box containing frequently used repair parts 
for teletypewriters; screws, nuts, washers, springs, magnet 
coil, motor brushes and brush caps, contact springs, fuses, 
target lamp, and miscellaneous small parts, etc. Parts for 1 
to 4 printers for 1st and 2nd Echelon use. Replaces ME-7. 
One ME-80 authorized per 4 Teletypewriter Sets TG-19. 
Model 19, TG-15 or Model 15. 

Waterproof fibre box containing frequently used repair parts; 
springs, washers, nuts, screws, magnet coil, contact springs, 
motor brushes etc. For lst and 2nd Echelon use. One ME-81 
authorized per 4 Teletypewriter Sets TG-13, Model 14 or TG-25. 



Used for 

Model 14 Transmitter-
Distributor (Commercial) 
This is part of: 
Perforator Transmitter 
Set TG-23 
Reperforator Transmitter 
Set TG-25 
Reperforator Transmitter 
3et TG-26 
Teletypewriter Model 19, 
commercial 
Teletypewriter TG-19 

Description and Remarks 

Frequency used repair parts for transmitter-distributors 
(teletypewriter); screws, nuts, washers, springs, magnet, con-
tact pin, contact springs, motor brushes etc. for 1st & 2nd 
Echelon use. One ME-82 authorized par 4 Teletypewriter Sets 
TG-19, Model 19, TG-25, TG-23, or TC-17. 

Nomenclature 
Name Type No.  

Maintenance ME-82b 

Kit 

Maintenance ME-84b 

Kit 

Maintenance ME-865  
Kit 

Maintenance ME-87c  
Equipment 

Small assortment of frequently used parts for maintenance of 
perforators; screws, nuts, washers, springs, magnet, rod head, 
etc. packed in envelopes and contained in a waterproof solid 
fibre board box with cover approx. 5" x 6" x 3" overall. For 
1st & 2nd Echelon use. One ME-83 authorized per 4 Tele-
typewriter Sets TG-11, TG-23, TG-19, or Model 19. 

Small assortment of frequently used parts for maintenance of 
perforators; magnet coil, springs, lamp, screws, etc. packed 
in waterproof solid fibre board box with cover 2" x 6" x 3". 
For 1st & 2nd Echelon use. One ME-84 authorized per 4 Tele-
typewriter Sets TG-19 or Model 19. 

Chest CH-69 containing a large quantity of teletypewriter re-
pair parts consisting of Maintenance Equipments ME-69, ME-80, 
ME-81, ME-82 and ME-83, ME-84, in specified quantities packed 
both as maintenance equipment units and as individual parts 
in numerical order by Teletype Corporation part number. For 
1st & 2nd Echelon maintenance. 

Limited quantity of infrequently required parts for 
maintenance of Spiral Four carrier equipment used in a 
"100-Mile Carrier System". Contains enough equipment to 
maintain 10 systems for one year, to be stocked at base depot. 
For 5th Echelon use. 

Maintenance 
Kit 

VIE-83 
b 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment) 

1st and 2nd Echelons 
AAF, AGF, ASF 

1st & 2nd Echelons 
AAF, AGF, ASF 

1st & 2nd Echelons 
AAF, AGF, ASF 

Signal Repair Co. 

5th Echelon Base 
Shops. 

Model 14 Perforator 
Portion of: 
Perforator Set TG-11 
Perforator Trans-
mitter Set TG-23 

Perforator Portion of: 
Teletypewriter Set 
TG-19 
Teletypewriter Model 
19, commercial 

Teletypewriter equip-
ment 

Ten 100-mile Spiral 
Four Carrier Systems 

a. To be replaced by sectionsintothSupply Catalogs, SIG 7 and SIG 8. 

b. To be replaced by sections in Supply Catalog SIG 7 (Organizational Spare Parts) 
c. To be replaced by sections in Supply Catalog SIG 8 (Higher Echelon Spare Parts) 

Table continued on next page 8
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Reperforator Portion of: 
Reperforator Transmitter-
Distributor Set TG-26-( ) 
Reperforator Transmitter-
Distributor Set TG-27-( ) 
Reperforator Set Model 14, 
commercial 

Teletypewriter TG-7-( ). 
Teletypewriter Model 15, 
commercial 

Perforator Set TG-13. 
Model 14X non-typing 
Reperforator (part of 
TG-25) 

Model 14 Transmitter-
Distributor, commercial. 
This is part of: 
Perforator Transmitter 
Set TG-23, 
Reperforator Trans-
mitter Set TG-25, 
Reperforator Trans-
mitter Set TG-26-( ), 
Teletypewriter Set 
TG-19, 
Teletypewriter Model 19, 
commercial 

Maintenance ME-89/3  
Kit 

Maintenance ME-90b 
Kit 

Maintenance ME-91a  
Kit 

Maintenance ME-9211  
Kit 

4th & 5th Echelons 
AAF, AGF, ASF 

Sig. Depot Co. 

4th & 5th Echelons 
AAF, AGF, ASF 

4th & 5th Echelons 
AAF, AGF, ASF 

MAINTENANCE EQUIPMENTS - DESCRIPTION  (Continued) 

Nomenclature 
Name Type No.  

Maintenance ms_88a 

Eouipment 

Principal Users 
(See also Sig.4-1 

and Tables of 
Equipment) 

Signal Depot Co., 
4th Echelon repair 
shops and 5th 
Echelon base shops. 

Used for 

Four 100-mile Spiral 
Four Carrier Systems 

Description and Remarks 

Same as ME-87 except quantity is sufficient for maintenance 
of four 100-Mile Carrier Systems for 90 days. Principally 
for 4th and also for 5th Echelon use and for re-supply of 
1st and 2nd Echelon repair parts, such as those contained in 
ME-74, NE-75, ME-76 & ME-77. 

Carton containing infrequently used spare parts for re-
perforators; feed roll, spacer collars, detent assembly, 
special screws, etc. For 4th and 5th Echelon use. 

Waterproof solid fibre board box with cover containing large 
assortment of infrequently used repair parts for teletype-
writers; driving clutches, levers, terminal block assembly, 
bearings, screws, washers, etc. For 4th & 5th Echelon use. 

waterproof solid fibre board box with cover containing 
infrequently used repair parts for reperforators; feed roll, 
levers, terminal block, screws, washers, etc. For 4th & 5th 
Echelon use. 

Expendable carton containing infrequently used repair parts 
for maintenance of distributor-transmitters; terminals, 
roller, friction disc, bearings, washers, screws, etc. 
For 4th and 5th Echelon use. 



Nomenclatur, 
Used for 

Principal Users 
(See also Sig 4-1 

and Tables of 
Equipment)  Name Type No. Description and Remarks 

Maintenance 
Kit 

ME-93b 

Mai nt mance 
Kit 

ME-94b 

Repair Parts 
Kit 

ms-iiib 

Repair Parts 
Kit 

MIE-113b 

8
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Table continued on next page. 

aTo be replaced by sections in both Supply Catalogs SIG 7 and SIG 8. 

b
To be replaced by sections in Supply Catalog SIG 8 (Higher Echelon Spare Parts). 

Expendable carton containing infrequently used repair 
parts far maintenance of tape perforator; springs, bell 
cranks, feed roll, screws, nuts, washers, etc. For 4th & 
5th Echelon use. 

Expendable carton containing infrequently used repair 
parts for maintenance of perforators; feed rolls, springs, 
terminals, screws, washers, etc. For 4th & 5th Echelon 
use. 

Expendable carton containing repair parts for one year's 
maintenance of 20 Repeaters TG-30, capacitors, resistors, 
jacks and mountings, milliammeters, transformers, lamps, 
switches, rectifiers, etc. For 4th & 5th Echelon use. 

Expendable carton containing small assortment of repair 
parts for 30 days maintenance of one Repeater TG-30; 
protector blocks, fuses, fuse extractor posts, polar 
relays, etc. For 2nd & 3rd Echelon use. 

Expendable carton containing repair parts for one year's 
maintenance of 10 Repeater TG-31; capacitors, retard 
coils, filmes, jacks, keys, resistors, protector blocks, 
lamps, switches, transformers, varistors, voltmeters, etc. 
For 4th & 5th Echelon use. 

Expendable carton containing small assortment of repair 
parts for 30 days maintenance of one Repeater TG-31; pro-
tector blocks, fuses, fuse extractor posts, polar relays, 
etc. For 2nd & 3rd Echelon use. 

Model 14 Tape Perforator 
This is part of: 
Perforator Set TG-11, 
Perforator Transmitter 
Set TO-23 

Perforator portion of: 
Perforator Transmitter 
Model 15, commercial, 
Teletypewriter Set 
TG-19, 
Teletypewriter Model 19, 
commercial 

Repeater TG-30 (Ter-
minal) 

Repeater TG-30 (Ter-
minal) 

Repeater TG-31 (Inter-
mediate) 

Repeater TG-31 (Inter-
mediate) 

Repair Parts MB-112a  
Kit 

Repair Parts MK-114a  
Kit 

4th & 5th Echelons 
AAF, AGF, AS1" 

4th & 5th Echelons 
AAF, AGE, ASF 

4th & 5th Echelons 

2nd & 3rd Echelons 

4th & 5th Echelons 

2nd & 3rd Echelons 



Maintenance MK-4/1RC-1 
Equipment 

Maintenance MKr5/IRC-3 
Equipment 

Maintenance MK-6/TRC-4 
Equipment 

Spare Parts W-11/TRA-1 
Kit 

Radio Set AN/TRC-1 

Radio Set AN/TRC-3 

Radio Set AN/TRO-4 

Amplifier Equipment 
AN/TRA-1 

Organizations to 
which Radio Set 
AN/TRC-1 is issued 

Organizations to 
which Radio Set 
AN/TRC-3 is issued 

Organizations to 
which Radio Set 
AN/TRC-4 is issued 

Organizations to 
which Amplifier 
Equipment AN/TRArl 
is issued 

MAINTENANCE EQ,UIPMENTS - DESCRIPTION.  ( Co nt inUe d ) 
co Principal Users 

(See also Sig 4-1 
Nomenclature and Tables of 

Name Type No. Used for Equipment) 

 

Description and Remarks 8
0
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Kit of running spares and spare parts for limited repair of 
Radio Set AN/TRC-1 in the field; consists of tubes, fuses, 
fuse holders, switches, relays, etc., and Test Oscillator 
TS-32/TRC-l. Expected to be cancelled as a Maintenance 
Equipment, but will be provided as components of Radio 
Set AN/TRC-1. 

Kit of running spare parts, tools, and test equipment for 
maintenance and limited repair of Radio Set AN/TRC-3 at 
the station; consists of tubes, lamps, fuses, relays, fans, 
pliers, tape, solder, alignment tools, Test Oscillator 
TS-32/TRO-1, analyzer, etc., in Chest BC-5. Expected to be 
cancelled as a Maintenance Equipment, but will be provided 
as components of Radio Set AN/TRC-3. 

Kit of running spares, spare parts, tools and test equip-
ment for maintenance and limited repairs of Radio Set 
AN/TRC-4 at the station; consists of tubes, resistors, 
capacitors, fans, heaters, pliers, solder, alignment tools, 
Test Oscillator TS-32/TRC-1, analyzer, etc., in Chest BC-5. 
Expected to be cancelled as a Maintenance Equipment, but 
will be provided as components of Radio Set AN/TRC-3. 

Weatherproof packing case containing spare parts for 
limited maintenance and repair of Amplifier Equipment 
AN/TRArl at the station; consists of tubes, fuses, relays, 
fans, cords, connectors, etc. Part of Amplifier Equipment 
AN/TRA,1. 

a
To be replaced by sections in both Supply Catalogs SIG 7 and SIG 8 

b
To be replaced by sections in Supply Catalog SIG 8 (Higher Echelon Spare Parts). 



Par. 130 

1309. MAINTENANCE EQUIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA 

Nomenclature 
Stock No. 

Packed for Export 
Weight 
lbs.) 

Volume 
(cu.ft. Name Type No. 

Maintenance Equipment 
it 11 

11 

It 

ft 

ME-4 
ME-6 
NE-7 
NE-9-( ) 
NE-10 
NE-11 
ME-13-(  
ME-14-(  

4C5604 
405606 
4T104085 
2Z6409( ) 
4B1910 
405611 
2Z6413 ( ) 
6J714 ( ) 

300 
823 
185 
732 
215 
127.5 
125 

10 
9 
21 
61 
6.5 
5.5 
6 

n ft 
ME-15 
NE-16-( 

4B1915 
4B1916( ) 

450 
57 

25 
2 

ME-18 4T500-018 
tt tt 
tt n 

ME-22 
ME-23 

4B1922 69 3.1 

it it 
ME-24 
ME-25 
ME-26 
ME-30 4C5630 49.3 1.6 

It 

ft tt 
NE-31- 
NE-34-( ) 

4A1431( ) 
2Z6434( ) 

82 
75 

7 
4 

ME-35 226435 
ME-36 2Z6436 77 3 

It ME-37 2Z6437 
ME-38 2Z6438 

ft 
ME-39 
ME-40- 

2Z6439 
2Z6440( ) 

30 
80 

1 
3.5 

Maintenance Kit NE-53 2Z6453.1 361.5 15 
Installation Equipment ME-58 4Z4758 282 10 
Maintenance Kit ME-59 2Z6459 195 6.5 
Installation Equipment NE-60 4Z4760 
Maintenance Equipment ME-63- 415763( ) 640 17 
Maintenance Kit NZ-64 2Z6464 6 .3 
Maintenance Equipment ME-65 4A1465 74 6.5 

ME-66 4A1466 65 5.5 
Maintenance Kit ME-67 2Z6467 33 1.4 

ME-69 40500-069 
Alignment Equipment ME-73 2Z6473 307 11.5 
Maintenance Equipment NE-74 4Z5774 

ME-75 425775 
tt it 

ft 

it 

ME-76 
ME-77 
ME-79 

4Z5776 
425777 
4Z5779 

Maintenance Kit 
it 

ft 

NE-80 
ME-81 
ME-82 

4T106900 
4T106901 
4T106902 

8.5 
2.5 
2.5 

.3 

.2 

.2 
11 

tt 
ME-83 
ME-84 

4T106903 
4T106904 

1.5 
1.3 

.1 

.1 
ME-86 4T106920 90 4.5 

Maintenance Equipment 
ft 

NE-87 
ME-88 

425787 
4B1925-88 250 8 

Maintenance Kit ME-89 4T106195 14 .8 
tt ME-90 4T106910 14 .8 

11 ME-91 4T106911 14 .8 
11 

tt 

ft ft 

ME-92 
ME-93 
ME-94 

4T10eig12 
4T106913 
4T1p6914 

14 
14 
14 

.8 

.8 

.8 
Repair Parts Kit ME-ill 4AZ112-111 472 23 

If tt tt 

11 ft 

ft It ft 

ME-112 
ME-113 
ME-114 

4Ak12 
4&2112-113 
4A2112-114 

277 
5.1 

10 
.3 

Maintenance Equipment MK-4/TRC-1 2%6476-4 180 6 
MK-5/TRC-3 216476-5 195 6 

H et MK-6/TRC-4 2Z6476-6 198 6 
Spare Parts Kit MK-11/TRA-1 215732-11 
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Par. 1310 

Section IV 
Tool Equipments 

1310. GENERAL. 
a. farlifUipments (TE's) consist of 

sets of tools and supplies for repair or 
maintenance of particular equipments, or 
of general classes of equipment such as 
radio sets, teletypewriter equipments, 
switchboards, etc. These vary in size 
from small pocket tool kits to large  

assortments of tools for issue to a 
depot or base. 
b. Paragraph 1311 gives a description 

of each Tool Equipment, the principal 
users of each, the type of equipment fo] 
which it is used and the Instruction 
Book or Technical Manual which covers 
it 
c. Paragraph 1312 gives stock numbers 

and logistical data for the Tool Equip-
ments included in paragraph 1311. 
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1311. TOOL EQUIPMENTS AND TOOL SETS — DESCRIPTION. 

Nomenclature 

   

Principal Users 
(See also SIG 4-1 and 
Tables of Equipment) 

 

Description and Remarks Name Type No.  

 

Used for 

  

      

TDol Equipment TE -5 General use Nearly all units of AGF and AAF Inspectors Pocket Kit; Case BG-29 (leather) con- 
taining file, electrician's knife, pliers, rule, 
scissors, screwdriver and tweezers. Limited 
standarda. 

Tool Set TE-16 -( ) Telephone cable re- Sig. Instl. Co. Chest BC-91, containing cable splicers' tools and 
pair and installation Sig. Lt. Const. Co. materials; hack saw, cable dresser, files, knife, 

Sig. Co. Inf. Div. pliers, blow torch, tape, etc. and Tool Equipment 
TE -5. 

Lineman's 
Equipment 

Groundman's 
Equipment 

Soldering 
Equipment 

Tool Equipment 

Tool Equipment 

Tool Equipment 

Tool Equipment 

See Paragraph 637 

See Paragraph 637 

General use Soldering equipment; Box BC -87 -( ) containing 
sandpaper, solder, soldering iron and torch. 

Open wire pole line See Paragraph 637 
construction 

TE -29 General use Same as TE -5 Same as Tool Equipment TE -5, except contained in 
canvas case (BG -48); issued when Tool Equipment 
TE -5 (with leather case) cannot be obtained. 

TE -33 General use Nearly all units of AGF and Pouch CS-34 or C5-35 containing knife and 
ASF pliers. 

TE-36 General use All Signal Units Canvas Tool Bag B0-44 containing files, pliers, 
screwdrivers, soldering iron and solder, tape, 
torch and wire. 

TE -21 

TE -23 Open wire line con- 
struction and repair 

TE -26 -( ) 

TE -27 -( ) 

Open wire line con- 
struction and repair 

a  Limited standard - not being procured, but may be 
supplied until present stock is exhausted. 

T
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Table continued on next page 



Tool Equipment TE-41-( ) Radio repair Sig. Opn. Co. 
Sig. Rep. Co. 
Sig. Dep. Co. 
Sig. Co. Mtz. Div. 
Si g. Co. lnf. Div. 
Sig. Co. Arend. Div. 
Sig. Rad. Int. Co. 

Tool Equipment TE-44-( Switchboard BD-80 (TC-1) Sig. 
• BD-89 TC-2) Sig. 
• HD-110 (TC-10) Sig. 
?I BD-123 (TC -20) Sig. 

Aux. Telephone Central 
Office Selt, TC-5 

Rep. Co. 
Dep. Avn. 
Dep. Co. 
Serv. Gp. 

Repair Co. 
Radio Intelligence Co. 
Co. Inf. Div. 
Co. Armd. Div. 
Bn. 
Port Service Co. 
Co. Amph. 
Co. Tr. Calv. Div. 
Co. Ntz. Div. 
Fixed Rad. Sta. Co. 

Depot Co. 
Repair Co. 
Port Service Co. 
Bn. 
Co. Inf. Div. 
Co.. Armd. Div. 

Tool Equipment 

Tool Equipment 

TE-45-( ) Radio alignment 

TE-46 Radio repair 

Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 

Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 

TOOL EQUIPMENTS  AND TOOL SETS  - DESCRIPTION. (Continued) Principal Users 
Nomenclature (See also SIG 4-1 end 

Name Type No. Used for Tables of Equipment)  Description and Remarks 

 

Canvas Tool Bag BG-44 containing assortment of 
frequently used tools and supplies for radio re-
pairmen, 2nd Echelon; such as carbon tetrachloride, 
flashlight, files, knife, blow-torch, soldering 
iron and solder, burnisher, alignment tool, and 
various types of pli ers , screwdrivers (including 
Phillips) and wrenches (including set screw). 

Chest CH-58 containing tools for repair of Switch-
boards BD-80, BD-89, BD-110, and BD-120, and Aux. 
Telephone Central Office Set TC-5; such as solder-
ing irons, files, hacksaw blades, pliers, screw-
drivers, timers snips, wrenches; also a pocket 
size voltmeter with leads. Part of TC-1, TC-2, 
TC-5, TC-10 and TC-23. Test Set TS-Z./TSM (volt-
ohmmeter for line testing, with cords aril clips) 
is required for use with TE-44-A, but is issued as 
a separate item. 

Leatherette case with tools for radio alignment; 
3 inch cabinet screwdriver and special screw-
drivers and wrenches. Limited Standards  

Used with but not part of radio repair truck. 
Central supply of tools for general radio repairs, 
3rd & 4th Echelon. Consists of brace and bits, 
electric drill and drill sets, speed indicator, 
soldering iron, rubber stamp set, files, chisels, 
gauges, screwdrivers, set screw wrenches, etc. 
Replaced by Tool Equipment TE-114. Substitute 
Standard.b 



Nomenclature 

 

Principal Users 
(See also SIG 4-1 and 
Tebles of Equipment)  

Sig. Repair Co. 
Sig. Instl. Co. 
Sig. Co. Inf. Div. 
Sig. Co. Armd. Div. 
Sig. Bn. 
Sig. Port Svc. Co. 

Name Type No. Used for  

Tbol Equipment TE-47 Telephone and tele- 
graph equipment 

Tool Equipment TE-48 General radio repair Sig. Repair Co. 
Sig. Depot Co. 
Sig. Rad. Int. Co. 
Sig. Co. Inf. Div. 
Sig. Co. Armd. Div. 
Sig. Opn. Co. 
Sig. Bn. 

Tbol Equipment TE-4941 Telephone and tele- Sig. Repair Co. 
graph equipment Sig. Opn. Co. 

Sig. Field Opn. Co. 
Sig. Depot Co. 
Sig. Instl. Co. 
Sig. Bn. 
Sig. Port Service Co. 
Sig. Co. Inf. Div. 
Sig. Co. Armd. Div. 

Tool Equipment TE-50-A Teletypewriter Sig. Repair Co. 
equipment Sig. Depot Co. 

Sig. Opn. Co. 
Sig. Field Opn. Co. 
Sig. Co. Inf. Div. 
Sig. Co. Armd. Div. 
Sig. Bn. 
Sig. Port Service Co. 

Tbol Equipment TE-51 Welding Sig. Depot Co. 
Hq. Co. Const. Bn. 
Sig. Dep. Co. Avn. 

Description and Remarks 

Central supply of tools for general repair of 
telephone and telegraph equipment. Assortment of 
tools for adjustment of relays and other apparatus 
and for general repair work, etc.; chisel, drills, 
"C" clamps, cordage, files, pliers, soldering 
iron, spring benders, gauges, etc. Replaced by 
TE-111 and TE-112. Substitute Standard.b 

Issued to each radio electrician in repair com-
panies. Chest CH-77 containing general use tools 
for radio repair; hand drill, hack saw, files, 
knife, pliers, screwdrivers, wrenches, etc. and a 
multi-meter test set. Replaced by TE-113. 
Limited standard.a 

Issued to each telephone electrician in repair 
companies. Chest CH-77 containing pliers, solder-
ing iron, receiver with headband and cord 
(ultimately TS-190/U) and connecting tools, screw-
drivers, small wrenches, electricians scissors, 
whistle, etc. Also contains expandable supplies 
previously issued as ME-38. 

For use of teletypewriter repairmen in repair 
companies for repairing teletypewriter equipment. 
Consists of adjusting tools and some general use 
tools; tuning forks 87.6 VPS for adjusting tele-
type motor to 368 OPM (American Speed) and 96.19 
VPS for adjusting to 404 OPM (British Speed), 
pliers, screwdrivers, set of special teletype 
tools, wrenches, soldering iron, flashlight, etc. 
Also contains expendable supplies previously 
issued as ME-37. 

Welding Kit; contains gasoline torch, acetylene 
torch and accessory equipment, tools and expenda-
ble supplies; such items as chisels, "C" clamps, 
files, electric drill and drill sets, filler rode, 
flux, welder's gloves, goggles, hand shield, and 
helmet, electric grinder, blacksmith's and 
machinist's hammers, blacksmith's anvil, pliers, 
solder, vise and wrenches; also cylinders of 
oxygen and acetylene. 

Thble continued on next page. 

aLimited standard - not being procured, but may be supplied until present stock 
is exhausted. 
bSubstitute standard - not being procured, but equipment in stock may be supplied 
as substitute for similar standard tool equipments which are not available. T
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Description and Remarks 

See paragraph 639. 

See paragraph 638. 

Set of wrenohes for use with Truck K-44-8 
equipped with earth borer and pole setter. 
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TOOL EQUIPMENTS AND TOOL SETS - DESCRIPTION.  (Continued) 

Nomenclature 

) 

Used for 

Principal Users 
(See also SIG 4-1 and 
Tables of Equipment Name Type No. 

Vulcanizing 
Equipment 

Tool Set 

TK-55-( 

'PE -56 -A 

Vulcanizing rubber-
covered cable 

Cable splicing 

Tool Equipment TE -64 -( ) Earth borer and pole 
setter 

Sig. Co. Const. Armd. 
Sig. Heavy Const. Avn. 
Sig. Heavy Const. Co. 
Sig. Repair Co. 
Sig. Depot Co. 

Tool Equipment TE -69 -( ) Installing telephone 
and telegraph 
equipment 

Plant Eng. Agency 

Tbol Equipment TE -70 Installing conduit Plant Eng. Agency 

Tool Equipment TE-71 Adjusting Western Plant Eng. Agency 
Electric Co. relays 

Tool Equipment TE -72 Adjusting Western Plant Eng. Agency 
Electric Co. relays 

Tool Equipment TE -73 Wire equipment Plant Eng. Agency 

Tool Equipment TE-79 Telephone Equipment 
Installation 

Tool Equipment TE-87-( ) Radio Stations Plant Eng. Agency 

W.E.Co. Tbol Kit #102, large kit of general use, 
mechanics, carpenters, and switchboard cable 
tools; bench grinder, drills, taps, heavy 
wrenches, cable shears, nail pullers, etc. 

W.E.Co. Tbol Kit #5, small conduit installing 
kit, for installing conduit 2 inches or under; 
includes brace and bits, chisel, files, hacksaw, 
pipe vise, pipe wrenches, fish wire, etc. packed 
in small tool chest. 

W.E.Co. Tool Kit #197, gauges and adjusting tools 
for maintaining the more commonly used types of 
W.E.Co. relays; frequently required items, spring 
adjusters, gauges, small wrenches, screwdrivers, 
etc. 

W.E.Co. Tbol Kit #197X, less frequently required 
gen ges and adjusting tools for W.E.Co. relays. 

W.E.Co. Tool Kit #168, wireman's pocket tool kit 
consisting of cutters, pliers, screwdriver and 
spudger in a pocket tool case. 

Large kit of telephone central office installa-
tion tools, packed for export shipment; such as 
brace and bits, center punches, files, hacksaw, 
hammers, nail puller, cable strippers, soldering 
iron, stencils, multiple splicing frame, test 
receiver and flashlight type buzzer set. 

Basic tool equipment for installing fixed plant 
radio station; light duty construction tools, 
Consists of axe, bit equipment and brace, hack-
saws, block and tackle, chisel, emery dloth, an 
assortment of files, lineman's grip, knives, mea-
suring tape, friction tape, rubber gloves, assort-
ment of screws, nuts and bolts, Lineman's Equip-
ment TE-21, etc. 



Tool Equipment 7E-113 Radio repair Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 

Repair Co. 
Depot Co. 
Radio Int. Co. 
Port Service Co. 
Co. Inf. Div. 
Co. Arend. Div. 
Co. Eng. Spec. Brig. 
Fixed Radio Sta. Co. 
Opn. Bn. 
Opn. Co. 
Radar Maint. Units 

Tool Equipment 

Tool Equipment 

TE -114 

TE -123 

Radio repair 

Telephone Terminal 
Set TC -21 
Telegraph Terminal 
Set TC -22. 
Repeater Set TC -23 
Ringer Set TC -24 

Sig. Repair Co. 
Sig. Depot Co. 
Sig. Port Service Co. 
Sig. Bn. 
Sig. Co. Inf. Div. 
Sig. Co. Armd. Div. 

Nomenclature 

   

Principal Users 
(See also SIG 4-1 and 
Tables of Equipment) 

  

Name Type No.  Used for 

  

Description and Remarks 

       

Basic repair tools for 3rd Echelon repair units; 
for repair of switchboards and other telephone 
equipment (ground wire equipment) consists of 
brace and bits, electric drill, soldering iron, 
pliers, hacksaw, hammers, tinners snips, switch-
board tools, wrench sets, etc. 

Supplemental to Tool Equipment TE-111. Adjust-
ing tools and gauges for relays and other tele-
phone apparatus and some general tools, for 4th 
and 5th Echelon repair units; consists of files, 
gauges, screwdrivers, spring adjusters, small 
wrenches, etc. 

Chest CH-77 containing basic tool kit for use of 
radio and radar repairmen; chisels, hand drill, 
hacksaw, pliers, electrician's knife, screw-
drivers, soldering iron, wrenches and wrench 
sets, etc. Also contains expendable supplies 
previously issued as ME-35. For 3rd, 4th, and 
5th Echelon use. 

Basic radio repair tool set for use of radio 
units; brace and bits, chisels, C-clamps, elec-
tric drill, files, valve grinding kit, screw-
drivers, tinners snips, soldering irons, wrench 
sets, etc. For 3rd, 4th and 5th Echelon use. 

Metal tool box (16" x 7" x 7") containing adjust-
ing and general use tools and supplies for main-
tenance of Spiral Four Equipments; consists of 
cords and connecting tools, pliers, screwdrivers, 
soldering iron, solder, trouble lamp, whistle, 
wrenches, etc. Provided as part of 1C -21 and 
TC-23. Revision being considered to include 
items now in Tool Equipment TE-124 and to replace 
TE-124 for depot use; also to include additional 
tools required for maintenance of Converter Set 
70-33 and Repeater Set TC-37. Includes Instruc-
tion Book, Western Electric Co. X-66413. Net 
weight approximately 20 lbs. 

Table continued on next page. 

Tool Equipment 

Tbol Equipment 

TE -111 

TE -112 

Wire equipment 
repair 

Wire equipment 
adjustments 

Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 
Sig. 

Sig. 
Sig. 
Sig. 

Repair Co. 
Inetl. Co. 
Port Service Co. 
Bn. 
Co. Inf. Div. 
Co. Arend. Div. 
Const. Bn. 

Depot Co. 
Repair Co. 
Bn. 
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TOOL EQUIPMENTS AND TOOL SETS - DESCRIPTION. (Continued) 
Principal Users 

Nomenclature (See also SIG 4-1 and 
Name Type No. Used for Tables of Equipmenp)  

Tool Equipment TE-124 Telephone Terminal Sig. Depot Co. Metal tool box (16" x 7" x 7") containing adjust- 
Set TC-21 ing and general use tools and gauges for depot 
Telegraph Terminal maintenance of Spiral Four Equipments; includes 
Set TC-22 cords and connecting tools, hydrometer, burnisher, 
Repeater Set TC-23 spring adjusters, skinning knife, pliers, screw- 
Ringer Set TC-24 drivers, soldering iron, gauges, etc. Expected 

to be cancelled and replaced by TE-123. 

Tool Set: Western Packaged Equipmerits Plant Eng. Agency For small packaged equipment offices (one per 
Telephone and Electric Co. office). Tools and supplies for installation and 
Telegraph X-66086 maintenance of equipment. Includes three pocket 
Installation and tool kits, tool box containing adjusting tools 
Maintenance for for relays and other apparatus, and general use 
Small Office tools such as soldering iron, brace and bits, 

drills, extension lamp, chisels, tanners' snips, 
rollers for moving eqtlipment, etc. All contained 
in tool chest. Includes Instruction Book, 
Western Electric Co. X-66307. Net weight approx-
imately 120 lbs. 

Tool Set: Western Packaged Equipments Plant Eng. Agency For medium-size packaged equipment offices (one 
Telephone and Electric Co. per office). Similar to Tool Set X-66086 except 
Telegraph; X-66087 larger quantities; contains five pocket toolkits. 
Installation and Includes Instruction Book, Western Electric Co. 
Maintenance; for X-66307. Net weight approximately 120 lbs. 
Medium Office 

Tool Set: Western Packaged Equipments Plant Eng. Agency For large packaged equipment offices (one per 
Telephone and Electric Co. office). Similar to Tool Sets X-66086 and 
Telegraph; X-66088 X-66087, except larger quantities and assortment 
Installation and of tools and supplies; contains twelve pocket 
Maintenance; for tool kits. Includes Instruction Book, Western 
Large Office Electric Co. X-66307. Net weight approximately 

200 lbs. 

Description and Remarks 

I
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Par. 1312-13: 

1312. TOOL EQUIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA. 

for Export Nomenclature 
Stock No. 

Packed 
Weight 
(lbs.) 

Volume 
(Cu. Ft.) 

Name Type No.  

Tool Eqpt. 
Tool Set 
Lineman's Equipment 
Groundman's 
Equipment 

TE-5 
TE-16-( 
TE-21 
TE-23 

6R38005 
6R38016( 
6Q63521 
6Q48523 

2.1 
) 128 

22 
6 
1.5 

Soldering Equipment 
Tool Eqpt. 
Tool Eqpt. 
Tool Eqpt. 
Tool Eqpt. 

TE-26-(  
TE-27-(  
TE-29 
TE-33 
TE-36 

6R24426( 
6238027( 
6238029 
6238033 
6238036 

24.6 
57 
2.5 
3.5 
22 

.8 
2 
.1 
.2 

1.1 
Tool Eqpt. TE-41-( 6238041( 29 1 
Tool Eqpt. TE-44-(  6238044( 300 9.5 
Tool Eqpt. TE-45-(  6238045( .6 
Tool Eqpt. TE-46 6238046 204 9 
Tool Eqpt. 'TE-47 6R38047 380 21 
Tool Eqpt. TE-48 6238048 40 2 
Tool Eqpt. 
Tool Eqpt. 

TE-49-A 
TE-50- A 

6238049A 
6238050A 

38.4 
44 

1.2 
2 

Tool Eqpt. TE-51 6238051 
Vulcanizing Equipment TE-55-( 6247255( 415 12.1 
Tool Set TE-56-A 6238056A 147 6 
Tool Equipment TE-64-( 6238064( 25.3 1 
Tool Equipment TE-69-( 6238069( 425 17 
Tool Equipment TE-70 6R38070 132 6 
Tool Equipment TE-71 6R38071 43.5 2 
Tool Equipment TE-72 6R38072 38 1.6 
Tool Equipment TE-73 6R38073 5 .2 
Tool Equipment TE-79 6238079 
Tool Equipment TE-87-( ) 6R38087( 1659 55.3 
Tool Equipment TE-111 6238111 600 20 
Tool Equipment TE-112 6238112 
Pool Equipment TE-113 6238113 40 2 
Pool Equipment TE-114 6R38114 135 8 
Tool Equipment TE-123 6238123 
Tool Equipment TE-124 6R38124 
Tool Set W.E.Co. 6R38190 188 

X-66086 
Tool Set W.E.Co. 6238191 188 a 

X-66087 
Tool Set W.E.Co. 6R38192 312 12 

X-66088 

Section V 
Test Equipments 

1313. GENERAL. 
a. A Test Equipment (IE-) or Test 

Package consists of one or more test sets 
together with the required accessories 
for their operation. Most of the test 
sets included in these test equipments 
are listed in section V, covering Test 
Sets. 

b. Paragraph 1314 gives a description 
of each Test Equipment or Test Package, 
the principal users of each, and the 
equipment or kind of equipment which 
each is designed to test. 
c. Paragraph 1315 gives stock numbers 

and logistical data for the Test Equip-
ments and Test Packages covered in 
paragraph 1314. 
d. As mentioned in section I, the Signal 

Supply Catalog SIG 6 when issued, will 
contain a listing of test equipments. 
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Test Equipment IE-10 dire Repair Trucks Telephone and telegraph 
tests 

AW Regts. 
AW Bn. 
Sig. 0pn. Co. 
Sig. Opn. Bn. 
Sig. Dept. Avn. Co. 

AW Regts. 
AW Bn. 

Signal Co., Service 
Groups 

Test Equipment 1E-22 Information Center SCS -5 
Filter Center TC -15 
Relays of telephone and 
telegraph equipments 

Test Equipment 1E-23 Information Center SOS -5 
Filter Center TC-15 

Test Equipment IE-26-( ) Radio tests 

aSubstitute standard not being procured, but equipment in stock may be supplied as substitute for similar standard equipment. 

Description and Remarks 

Consists of Analyzer 1-167 or I-153-B, Frequency Meter Sets 
1-129 and SCR -211 -( ), Signal Generators I -72 -( ) and 1-208, 
Test Set 1-199 (dynamotor test set) or 1-83, Tube Tester 
1-177, ammeters, output meter, voltohmmeter, loud speaker, 
microphone, cords, headsets, etc. For 3rd and 4th Echelon 
use. Replaces 1E-9, IE-9A and IE -9B. 

Consists of Test Set I-61-A, (transmission measuring set), 
batteries and hydrometers for 3rd and 4th Echelon use. Test 
sets TS-26/T5M and TB-27/TSM used with but not part of 
IE-10. Substitute standard.a Replaced by 1E-29. 

For testing and repair of equipment. Consists of crystal 
units, dynamotor unit, Field Strength Meter 1-95-A, headset, 
jack boxes, junction boxes, microphone, control box, receiver, 
transmitter, Signal Generator I-96-A, tubes, cords, plugs,bat-
teries, etc 

Used with but not part of Radio Set SCR-536. . Includes 
antenna, instruction book , test case, test stand and Test 
Unit I-135-( ). TM 11-311. 

For checking equipment. Chest CH-93-A containing Test Set 
I-139-A, Field-Strength Meter I-95-A or -B, special tool set, 
Signal Generator 1-130-A, batteries, cord, Instruction Book, 
etc. 

Consists of Test Set 1-181 (W.E.Co. D-162269) and accessories, 
for making current flow tests of relays. 

Patching Cord and Power Cable Test Set. 

Consists of Frequency Meter Set SCR-211, Test Set I-56-( ) 
and Test Set 1-76 (test oscillator), ammeters, antenna, 
oscillator, oscilloscope, Signal Generator I-72-( ), vacuum 
tube voltmeter, wavemeter. 

t
I
2
T
 • J
  
( 1
 

1314. TEST EQUIPMENTS AND TEST PACKAGES — DESCRIPTION. 

Test Equipment 1E-12-( ) Radio Set SCR-624 
Radio Set AN/VRC-1 
Radio Set AN/TRC-7 

Test Equipment IE-17-( ) Radio Set SCR-636 

Test Equipment IE -19 -A Radio Set SCR-624 
Radio Sot AN/VRC -1 

Repair Shops 

Sig.Co. Inf. Div. 
Inf. Regt. 
Lt. Inf. Regt. 
Sig. Depot Co. 
Sig. Rep. Co. 

Sig.Co. Dep. Avn. 
Sig.Co. Serv.Gp. 

Nomenclature 
Name Type No.  

Test Equipment IE-9-C Radio Repair 

Principal Users 
(See also SIG 4-1 

and Tables of 
Equipment) 

Radio Repair 
Section 

Used for 



Nomenclature 

  

Name Type No.  Used for 

   

Test Equipment 1E-29 Telephone and telegraph 
equipment tests 

Principal Users 
(See also SIG 4-1 

and Tables of 
Equipment) 

Wire Repair Trucks 

Sig.Co. Dep. Avn. 
Sig.Co. Serv. Gp. 

let & 2nd Echelons 
of organizations to 
which TC-21-( ) or 
TC-23-( ) (theatre 
pool equipment) is 
assigned 

Description and Remarks 

Consists of Test Set I.51 (tone test set), Test Set I-61.4 ) 
(transmission measuring set), Tube Tester I-177, Voltammeters 
1-23 and I.50 and Voltohmmeter 1.466, converter, hydrometer 
and batteries. For 3rd and 4th Echelon use. 
ReplacesIE-10. 

Similar to and proposed to replace Test Equipment IE-19-A. 

Part or Telephone Terminal Set TO-21-( ) and Repeater Sets 
TC-23.4 ) and TC...37-( ). Consists of Test Set TS-190/U 
(test receiver W.E.Co. D-173231 or 67B (SPL) teat set) and 
Voltohmmeter 1-166. 

Test Equipment 1E-36 

Test Equipment IE-53-( ) 

Radio Set SCR-624 
Radio Set AN/VRC-1 

Spiral four carrier ter-
minal and repeater 
stations 

Test equipment for aligning Radio Receiver and Transmitter 
BC-611-( ); consists of test case, mounting, battery case, 
cord, Headset HS-30-( ), etc. Simplified IE-17. 

Testing equipment required for installation and maintenance 
of C carrier telephone packaged equipment, in addition to 
Test Package X-61821L. One required per office. Includes 
instruction book for each test set, test cords, plugs, 
special tools, spare tubes, fuses, etc. in addition to the 
major components, which are as follows: 
51A (SPL) Oscillator (W.E.Co.) 
32A (SPL) Transmission Measuring Set (W.E.Co.) 
67B (SPL) Test Sot (W.E.Co.) (TS-190/U). 
D-166852 Volt-Ohm4dilliammeter (W.E.Co.) 

Test Equipment 

Testing Package: 
Telephone; 
C Carrier 

IM -75 -( ) 

Western 
Electric 
Co. 
X -61819T 

Radio Receiver and Trans-
mitter BC-611-( ) (Part 
of Radio Set SCR-536) 

Packaged Equipments: 
Terminal Package: 
Telephone; C Carrier 

Repeater Package: 
Telephone; C Carrier 

Inf. Regt. 
Lt. Inf. Regt. 

Plant Engineering 
Agency 
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TEST EQJIPMENTS AND TEST PACKAGES - DESCRIPTION. (Continued) 
Principal Users 

(See also SIG 4-1 
Nomenclature and Tables of 

Used for Equipment)  Name Type No.  Description end Remarks 

Testing Package: 
Telephone; 
Voice Frequency 

Western 
Electric 
Co. 
X-61821L 

Packaged Equipments: 
Repeater Package: 
Telephone; VF 

Ringer Package: 
Voice Frequency; 
2 Circuit and 4 Circuit 
Terminal Package: 
Telephone; C Carrier 

Terminal Package: 
Telephone; H Carrier 

Plant Engineering 
Agency 

Testing equipment required for installation and maintenance 
of voice frequency repeater and ringer packaged equipment, 
and for C and H carrier telephone equipment. One required 
per office. Includes instruction book for each test set, 
see paragraph 1317, drawings, test cords, spare fuses and 
tubes etc. in addition to the major components which are as 
follows: 

19C (SPL) Oscillator (W.E.Co.) 
13A (SPL) Transmission Measuring Set (W.E.Co.) 
5A (SPL) Attenuator (W.E.Co.) 
67B (SPL) Test Set (W.E.Co.) (TS-190/U) 
D-166852 Volt -Ohm-Milliammeter (W.E.Co.) 
Test Set 1-181 (W.E.Co D-162269) 
Tube Tester 1-171 (Hickok 560) 

Testing Package: Western Packaged Equipment: Plant Engineering Test equipment for use in offices equipped with X -61822A or 
Telegraph; Electric Telegraph Carrier Package: Agency X -61822B carrier telegraph packaged equipment. Consists of 
VF Carrier Co. Voice Frequency; 6 Test Set I-193-A, test cord, spare polar relays and 

X-61822C Channel TM 11-2513. 

Testing Package: Western Packaged Equipment: Plant Engineering Testing equipment for X-66031A regenerative telegraph re- 
Telegraph; Electric Repeater Package: Tele- Agency peater packaged equipment. Contains Test Set TS-2/TG, do 
Regenerative Re- Co. graph; Regenerative local test cord and miscellaneous maintenance tools required 
peater X-66031B in addition to Tool Equipment TE-50 or TE-50-A. 



Par. 1315-1311 

E315. TEST EQUIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA. 

Packed for Ex Tort 
Weight Volume 

Stock No. (Lbs.) (Cu. Ft.) 

3F3919C 850 40 
3F3920 2.9 .1 
3F3922( ) 370 12 
3F3927( ) 10 .5 
3F3929A 170 9 

3F3933-26( ) 957 45 
3F3933-29 137 7 
3F3933-36 15 1 
3F3933-53 

65 3.5 
3F3963.1 145 7.5 

3F3964.1 195 15 

4A2796 114 5 

180 14 

Nomenclature 
Name Type No.  

Test Equipment IE-9-C 
Test Equipment IE-10 
Test Equipment IE-12-( ) 
Test Equipment 1E-17-( ) 
Test Equipment IE-19-A 
Test Equipment IE-22 
Test Equipment 1E-23 
Test Equipment IE-26-( ) 
Test Equipment 1E-29 
Test Equipment 1E-36 
Test Equipment 1E-53-( ) 
Test Equipment 1E-75-( ) 
Testing Package: W.E.Co. 

Telephone; C Carrier X-61819T 
Testing Package: W.E.Co. 
Telephone; Voice X-61821L 
Frequency 

Testing Package: W.E.Co. 
Telegraph; VF Carrier X-61822C 

Testing Package: W.E.Co. 
Telegraph; Regenera- X-66031B 
tive Repeater 

Section VI 
Test Sets 

1316. GENERAL. 
a. This section lists the test sets 

used for maintenance of ground communica-
tions equipment. Paragraph 1317 gives a 
brief description of each test set, lists 
the Instruction Book or Technical Manual 
which covers each, and gives other per-
tinent information. Paragraph 1318 
gives the stock numbers and logistical 
data for these test sets. 
b. Nearly all the test sets covered in 

this section are components of Test 
Equipments (IE's) or Test Packages (see 
section V). However, they may also be 
supplied as separate units, in which case 
they may require additional equipment  

(batteries, tubes, etc.) which must be 
obtained separately. When a test set 
is issued as part of a Test Equipment 
of Test Package, the required batteries, 
tubes and other accessories together 
with running spares are finally issued 
with that Test Equipment. The informa-
tion in the table in paragraph 1317 on 
battery and tube requirements makes no 
allowance for running spares. The last 
column of this table indicates what Test 
Equipment or other equipment each test 
set is part of, or other available inform-
ation as to its issuance. 
c. Test sets and other electrical in-

struments will be listed in Signal Supply 
Catalogue SIG 5, class 3, sub-class F, 
for all except certain teletypewriter 
tests sets which appear in class 4, sub-
clecs T. 
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1317. TEST SETS AND TEST INSTRUMENTS - DESCRIPTION. 

Shown Net TM or 
Nomenclature in Weight Instruction 

Gn
i
 

..
11

1a
 

Name Type No. Fig.No. (lbs.) Book Issuance Description and Remarks 

group of instruments for ser- 
tester, meters for measuring 
ranges, test prods., etc. in 

A universal radio test set. Consists of a 
vicing radio equipment; output meter, tube 
current, voltage and resistance in various 
carrying case. 

Small meter for battery testing; scale ranges, 0-35 amp. and 0-11 volts; with 
10 in. cord. 

For measuring resistances 0-1000 megohms. 500 volt. Single range."Megger". 

Portable decade type Wheatstone Bridge for use of wire chief, line repairmen 
and maintenance men. For maintaining open wire and field wire circuits, and 
short haul cable circuits in small offices only, and for location of grounds, 
crosses, and shorts. Cannot readily be used for open location and capaci-
tance measurements. Requires use of 3 batteries BA-30. 

D-e, triple range. Scale ranges 0-3, 0-15, 0-150 Volts and 0-3, 0-15 and 
0-30 amperes. 

Cable repairman's portable tone test set, for locating shorts, grounds, 
crosses, split pairs and wet spots in cables. Consists of a tone supply from 
a spark gap induction coil. Includes an exploring coil (W.E.Co. 19C Test 
Set) and receiver, cord and plug all of which comprise W.E.Co. 1019C Test 
Set. Has high output and therefore will introduce noise in parallel cir-
cuits. Where a set with lower output is required, use W.E.Co. 76A Test Set, 
10190 or 11190 Test Set, 108A Amplifier and connecting cord. Requires 4 
Batteries BA-23. 

Transmission measuring set; portable, dry battery operation. Tb measure 
losses or gains in circuits or apparatus. Includes 1000-cycle oscillator, 
receiving amplifier, rectifier and meter. Oscillator has outputs -40, -20, 
and 0 dbm into a 600-ohm load. Will measure power from a 600-ohm source 
between -50 and ♦15 dbm over a frequency range from 100 to 10,000 cycles. 
No spare tubes included. Requires 5 Batteries BA-30 and 3 Batteries BA-56. 

Same as 1-61-A except: oscillator transmits 500, 1000 and 2500 cycles, in-
cludes local battery telephone, spare tubes, no batteries. Requires follow-
ing batteries: two BA-30, three BA-35 and two BA-36. 

Self-containing; for operating un a 105-130 volt, 60 cycle (3F3852( ).1) or 
25 cycle (3F3852( ).2), single phase power. Frequency range 100-32,000 ke, 
with provisions for 400-cycle modulation. Intended for vehicular use. 

Part of 1E-29 

Part of TE -56 -A 

Formerly part 
of IE-10. 
Provided in 
Fixed Plant 
Offices. 

Part of 1E...29 

Part of IE-29 

Part of -26-( ) 

Part of IE-10 
Part of IE-29 

Part of IE-10 
Part of IE-29 

Part of IE -9 -C 
Part of 
IE -26 -( ) 

Voltammeter 1-23 1 

Test Set I-48 -B 21 

Test Set 1-49 1303 8 TM 11-2019 
or W.E.Co. 
Instr. 
Book X-61796 

Voltammeter 1-50 1.5 

Test Set I-51 1304 20 TM 11-379 

Test Set I-56-( ) 37 TM 11-321 
TM 11-303 

Test Set 1.61-A 1305 21 TM 11-346 

Test Set 1-61-B 47 TM 11-346 
I-61-C 

Signal I-72-( ) 20 TM 11-307 
Generator 



Shown Net TM or 
Nomenclature in Weight Instruction 
Name Type No. Fig.No. (lbs.) Book 

Test Set 1-76 TM 11-1041 

Test Set I-83-A TM 11-2506 

Test Meter I-87-( ) 

Field ) 
Strength 
Meter 

Signal I-96-( ) 
Generator 

Bias Meter 1-97-A TM 11-2200 

Voltohmmeter 1-107 TM 11-306C 
or D 

Frequency I-129-( ) - TM 11-304 
Meter Set 

Signal I-130 -A 
Generator 

Test Unit 1 -135 -( ) TM 11-311 

Test Set 1-139-A 

Analyzer 1-153-B 

Description and Remarks 

Test Oscillator BC-276-( ) with tubes and batteries, test indicator BE-67 
with batteries and cords and Headset HS-23. Replaces 1-66. For aligning 
marker beacon receivers. 

Dynamotor test set; for measuring input current and voltage, output cur-
rent and voltage and input and output ripple voltage of various 12 and 28 
volt dynanotore and dynamotor units. Includes socket and cords. 

Tuning meter (0-100 ma) and micro-ammeter (center 0) mounted in a case. 
For adjusting transmitter and receiver to proper operation frequency. 
Includes cord and plug for connecting to receiver or transmitter under 
test. 

For determining relative field strength readings and a rough over-all 
check of transmitter operation. Tube VT-172 (JAN-1S5) supplied sepa-
rately. Requires 2 Batteries BA-2 and 1 BA-23. 

Provides signals for testing radio receivers and measuring equipment for 
metering the transmitter output. Includes milliammeter. Requires tubes 
as follows: 2 VT-202, 2 VT-203, 1 VT-139, 1 VT-197-A. For tuning and 
aligning BC-624 receiver and BC-625 transmitter. 

Portable field meter of the zero center type. Used with Line Unit BE-77 
for normal adjustment of teletypewriter circuits. Not required with 
BE-77-A or B. 

Vacuum tube, d-c, battery operated; ranges 0.1 to 10 megohms in 6 steps, 
3 to 1000 volts full scale in 6 steps; input resistance 10 megohms on 
all voltage scales. Requires 2 Batteries BA-30 and 1 Battery BA-40. 

Consists of four absorption type wave meters contained in a steel 
carrying case. Frequency range 1.5 to 40 mc. 

Portable; frequency band 100-156 megacycles. Uses separate battery sup-
ply. Requires 2 Tubes JAN-9002 and 3 Tubes JAN-9003. Requires 6 Bat-
teries BA-2 and 4 Batteries BA-23. For tuning Radio Receiver BC-624 and 
Radio Transmitter BC-625. 

Case containing multi-range meter, RF and AF oscillators, receiver, 
microphone, crystal tester, Switches, terminals, test harness, etc. 
Requires one Battery BA-23 and two Batteries BA-26. 

Meter contained in metal case; 0-1 ma, d-c; designed for measuring current 
in 2 positions in Signal Generator 1-130-A, in 5 positions in Radio Trans. 
BC-625 and 1 position in Radio Receiver BC-624; includes cord and plug. 

kultimeter; 0-6,000 volts; d-c 20,000, a-c and d-c 1,000 ohms per volt; 
7 ranges 0-60 microamp. to 12 amp.; resistance 0-60 meg; six db ranges, 
*12 to +70 db, and 7 output ranges. Requires 1 Bat. BA-2 and 1 Bat. BA-30. 

Issuance , 

Part of IE -26 -( 

May be supplied as 
an alternate in 
IE-9-C 

Used with but not 
part of SCR-293 
and SCR-294 

Part of IE-12-( ) 
Part of 1E-19-A 

Part of IE-12-( ) 

Part of EE-97S6-98 

Part of ME-13-( ) 

Part of IE-9-C 

Part of IE-19-A 

Part of IE-17-( ) 

Part of 1E-19 -A 

May be supplied as 
alternate for 
I-167-0 in IE-9-C 

Table continued on next page. 
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TEST SETS AND TEST INSTRUMFAITS - DESCRIPTION. 

Nomenclature 
Name Type No. 

(Continued) 

Description and Remarks Issuance G
n
i
 .S
a
d
 

 

Shown Net 
in Weight 

Fig.No. (lbs.)  

1M or 
Instruction 

Book 

Voltohmmeter 1-166 1306 4 TM 11-2613 Voltage ranges; a-c, 0-5007; d-c, 0-5, 0-15, 0-50, 0-150, 0-500, 0-1500V. 
Resistance ranges; d-c, 0-1000, 0-10,000, 0-100,000 ohms and 0-1 megohm. 
Measures audio frequency output voltage at 4000 ohms impedance, ranges 
0-1.5, 0-5, 0-15, 0-50, 0-150 volts; and at 300 ohms impedance, ranges 
0-5, 0-15, 0-30 volts. Requires 1 Battery BA-31. 

Part of 1E-29 
Part of IE-53-( ) 
Part of test set 
I-56-( ). 

Meter. Voltage ranges 2.5-1000V. in five steps a-c and d-c; current, 
100 microamperes to 10 amperes in 7 steps, d-c; resistance, 3,000 ohms 
to 30 megohms in four steps; decibels -14 to +54. Requires 1 Battery 
BA-30 and 2 Batteries BA-34. 

Portable tube tester for small size amplifier and rectifier tubes, etc. 
Power required, 60 watts, 105-425 volts, 50-60 cycles, a-c. Replaced by 
1-177. 

Part of 1E-9.4 ) 

Part of Testing 
Package: Tele-
phone; Voice Fre-
quency X-61821L 

Analyzer I -167 -( ) - 

Tube Tester 1-171 
(Hickok 
Model 560) 

TM 11-2047 
or W.E.Co. 
Instr.Books 
X-66157 and 
X-66464 

Test Unit 1-176 

Tube Tester 1-177 1307 TM 11-2627 

Test Set 1-181 1308 9 TM 11-2036 
or W.E.Co. 
Inatr.Book 
X-61778 

Test Set 1-193.4 1309 65 TN 11-2513 

Combined a-c and d-c voltammeter and ohmmeter, complete with test leads; 
can be used to check voltage between any two elements of a tube and cur-
rent through tube when in operating circuit; ranges as follows: 

D-c, 0-5/25/100/250/1000/5000 V - 20,000 ohms per V. 
A-c and D-c, 0-5/25/100/250/1000 V - 1000 ohms per V. 
D-c, 0-1/5 amp. 
A-c, 0-0.5/1.0/5/10 amp. 
0-1000/100,000/10,000,000 ohms. 
D-c, 0-1/10/100/500 ma. 
D-c, 0-50 microamperes. 

Portable tube tester of the dynamic or mutual transconductance type 
capable of operation on 110 or 220 volts, 50-60 cycles a-c. Replaces 
1-171. 

A portable current flow test set for use in testing and adjusting 
relays (and similar apparatus) in accordance with electrical require-
ments for performance of the relay. Provides for application of 
specified values of current thru the relay winding. May also be used 
as milliammeter in scale ranges 0-15 ma, 0-75 ma, 0-150 ma. Test cords 
and connecting tools as listed in X-61778 or TM 11-2036 are required 
but are not provided as part of test set. W.E.Co. D-162269 Test Set. 

Polar Relay Test Set. For testing and adjusting W.E.Co. telegraph 
polar relays 255A, D-163119A and D-164816. Includes special adjusting 
tools for these relays. Test set also provides source of 10 or 20 cycles 
"open-and-closed" signals for lining up the X-61822 carrier telegraph 
system. Cords supplied for connecting to d-c power source, or to rectifiers 
such as Rectifier RA-37 or RA-87. Power required, 10 watts, 115-130 volts d-c. 

Part of Test Set 
I-56-( ) 

Part of IE -9-c 
Part of IE-29 
Part of Test Set 
I -56 -( ). 

Part of Testing 
Package: Tele-
phone; Voice Fre-
quency X-61821L. 
Part of 1E-22 

Part of Testing 
Package: Tele-
graph; VF Carrier 
X-618220 



Shown Net TM or 
Nomenclature in Weight Instruction 

Name Type No. Fig.No. (lbs.) Book Description and Remarks Issuance 

Test Set 1-199 - TM 11-2604 Dynamotor test set, two-meter instrument, measures input and output volt- Part of IE-9-C 
ages, current and ripple. Replaces Test Set I-83 -A in Test Equipment 
IE-9-C. 

Signal 1-208 - TM 11-317 Frequency ranges 1.9 to 4.5 megacycles and 19.0 to 45.0 megacycles. Freq. Part of IE-9-C 
Generator mod. generator. Can be operated from 12-volt vehicular battery or from a 

115-volt 60-cycle a-c source. Used for calibration, sensitivity check 
and alignment purposes. 

Alignment 1-210 TM 11-316 An electronic alignment unit, with electron ray tube VT-215. Optional Part of ME-13-( ) 
Indicator replacement for Voltohmmeter 1-107 in Maintenance Equipment ME-13-( ). Part of ME-40-( ) 

Requires 1 Bat. BA-39. 

Test Unit I-236-( ) Neon and Mazda lamp a-c and d-c voltage check unit used in maintaining Part of 
teletypewriter equipment, to check the continuii;y of circuits which may TE-50-A 
or may not ccatain a "voltage". 

Analyzer BC-1052-( ) 

Cabinet BE -70 -( ) See Paragraph 429 

Analyzer with multiplier for readings up to 3000 volts. Used with but 
not part of Radio Set SCR-299. Used with and part of Radio Sets 
SCR-399 and SCR-499. 

Part of SCR-399 
and 499 

Formerly part of 
IE-10, part of 
Telephone Central 
Office Sets 1C-1 
and TC-2 

Test Set EE-65 16.8 TM 11-361 Wire chief's portable compact testing equipment for field and central 
office use. Includes telephone set, hand generator, buzzer, voltmeter 
(3,000 ohms) and 5 circuit switching keys. Voltmeter range 0-50 V d-c. 
For maintenance of common battery and magneto telephone equipment, 
station lines and trunks. Tests for grounds, crosses, shorts, opens, 
line capacitance to ground or to other lines and distance to an open; 
measures insulation resistance 500-115,000 ohms using conversion table 
of TM 11-361. Provides for talking and signaling to switchboards and 
telephones. Requires 1 Batt BA-1 and 2 Batt BA-2. Replaced by Test Sets 
TS-26/TSM and TS-27/TSM. 

Test Set EE-65-A TM 11-361 Same as EE-65 except has 50,000 ohm voltmeter; measures insulation re- 
and B sistance of 10,000 ohms to 2 megohms; requires 2 Batt BA-30 and 2 Batt 

BA-2; and the following must be supplied separately: 1 Handset TS-9 
equipped with Plug PL-58 or 1 Headset HS-30-( ) equipped with Cord 
CD-605 and Chest Set TD-1, 1 ground rod, and 1 Coil C-61 (W.E.Co. 12A) or 
W.E.Co. 12S. Replaced by Test Sets TS-26/7SM and TS-27/TSM. 

Test Set EE-65-C,D, 1310 TM 11-361 Same as EE-65-A or B except has 6 keys; measures also loop resistance of 
E, F & G 22 to 10,000 ohms by using conversion table of TM 11-361; and does not 

require use of 12A or 12S coil. Replaced by Test Set TS-26/15M and 
TS-27/TSM. Table continued on next page. b

i
e
T
  
.
.r
e
d
 



Nomenclature 
Shown Net TM or 
in Weight Instruction 

Fig.No. (lbs.) Book  

38 TM 11-300 

1311 70 TM 11-2208 
or Teletype 
Instr. Man. 
No. 43 

Name Type No.  

Frequency SC11-211-( ) 
Meter Set 

Test Set 76.2/T0 

Test Set TS-26/TSM 1312 8 TM 11-2017 

Test Set TS-27/TSM 1313 30 TM 11-2058 

Teat TS-32/TRC-1 
Oscillator 

Test Set TS-190/U TM 11-2046 
(N.E.Co. or WZ.Co. 
No.67B(SplO r Instr.Book 
D-173231) X-61806 

Part of tE-9-C 
Part of 2-26-( ) 

Part of Test 
Package: Tele-
graph; Regenera-
tive Repeater 
X.66031B 

Part of IE-53-( ) 
Part of Operations 
Center AN/T7V11-1 
Part of Testing 
Package: Tele-
phone; C Carrier 
X.61819TawITest-
ing Package: Tele-
phone; Voice Fre-
quency X-61821L 
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Issuance 

TEST SETS AND TEST INSTRUMENTS — DESCRIPTION.  (Continued) 

Description end Remarks 

Consists of frequency meter for calibrating radio transmitters and 
oscillating receivers by direct comparison, together with accessories 
(tubes, crystal units, etc.). 

Portable teletypewriter signal distortion test set for sending normal 
and distorted (up to 54) test signals for checking the quality and 
for lining up teletypewriter equipments, regenerative repeaters and 
teletypewriter circuits. The signal sent from motor-driven cams by 
an a-c series governed motor, adjustable for speeds of 368 or 404 cpm. 
Test signals may be a test message, repeat space, R or Y. Equipped 
with jacks and resistors to provide 60 mil local circuit (d-c power 
from external source) for checking performance of teletypewriters. 
Power input requirements: 150 V.A. at 115 V. 50/60 cyc. a-c for motor 
power; 7 W. at 115 V. d-c for local test circuit. 

Maintenance and lineman's multirange voltohmmeter, to maintain common 
battery and magneto office equipment, and lines. Tests for grounds, 
crosses, shorts and opens, line capacitance to ground or to other 
lines, and distance to an open on a line. Voltage scale ranges 0-600V. 
d-c; resistance 0-1 megohm, or 0-10 megohms if 45V test bat. is used. 
Requires 1 Bat. BA-3l. 

Maintenance and lineman's portable field wire testing and fault 
locating set. Provides direct current bridge for measurement of Of:in-
ductor and insulation resistance, and the location of grounds, crosses 
and shorts, and an alternating current bridge for measurement of capaci-
tance and location of open. A telephone se, such as Telephone EE-8-( ) 
may be connected for two-way talking and signaling between maintenance 
groups. Requires 2 Bat. BA-30 and 2 Bat. BA-59 or BA.63. 

Crystal-controlled test oscillator with provision for 1000-cycle fre-
quency modulation of output signal in frequency range of 70-100 me with 
200 kc separation. Includes provision for alternating and indicating 
RF outputs. Used to adjust and align Radio Receiver R-19/TRC-1 (part of 
Radio Sets AN/TRC-1, AN/TRC-3 and AN/TRC-4). 

High resistance test receiver, for making trouble location tests. 
Used in checking points in circuits far presence of battery or ground; 
and for continuity through contacts. When bridged across a contact, a 
click in the receiver indicates the contact is not making. Also may 
be used for monitoring. Has leads equipped with test pick and a socket 
type connector. The test pick includes a switch which short-circuits a 
50,000 ohm resistance in series with the receiver. Receiver approxi-
mately 1,000 ohms. 



dnown Net TM Or 
Nomenclature in Weight Instruction 

Name Type No. Fig. No. (lbs.) Book  

Attenuator Western 1314 
Electric Co. 
No. 5A(Spl.) 

Transmission Western 1315 
Measuring Electric Co. 
Set No. 13A(Spl.) 

TM 11-2044 
or W.E.Co. 
Instr.Book 
1-66234 

TM 11-2045 
or W.E.Co. 
Instr.Book 
1-66233 

Test Set Western 1304 3 
Electric Co. 1316 
No. 19C 

Oscillator Western 1317 
Electric Co. 
No. 190(8p1.) 

TM 11-2039 
or 
Instr.Book 
X-66232 

Description and Remarks 

Small portable attenuator for introducing 600-ohm impedance balanced 
losses of from 0 db to 81 db in steps of 1 db. Suitable for use up 
to 100 kilocycles. 

Portable test unit for measuring testing power over frequency range 
of 30 cycles to 15 kilocycles; input impedance approximately 600 
ohms; can be used to measure received power from -45 db to +10 db. 
An external source of testing power of 1 milliwatt is required for 
gain or loss measurements. Posner required for operation of set, 
50 watts, 105-125 volts either d-c or 25-60 cycles a-c. 

Exploring coil. See W.E.Co. No. 10190 and 1119C Test Sets. 

Heterodyne-type vacuum tube oscillator which provides a source of 
testing current for transmission measurements; is capable of sup-
plying an output from -4 dbm to +6 dbm over a frequency range from 
30 cycles to 15 kilocyoles. One control dial serves to vary the 
frequency continuously over the full range. For greater precision 
as to frequency in the range below 250 cycles, an expanded scale 
is provided on the same dial. Employs five vacuum tubes; output 
impedance 600 ohms. Power required, 25 Watts, 105-125 Volts, 
either d-c or 50-60 cycles a-c. 

Portable test unit for measuring testing power over frequency range 
of 160 cycles to 150 kilocycles. Power from 600 ohm circuit con be 
measured either on a terminated or abridging basis over a range of 
-35 dbm to +34 dbm. Includes an attenuator, range 35 db in 5 db 
steps. A 135-600 ohm impedance ratio repeating coil is included 
for measurements on 135-ohm circuits. Power input required 50 watts, 
105-125V. 50-60 cycles a -c. 

The 51A(Spl.) Oscillator per 1,6606513 is a portable unit capable of 
supplying single frequencies from 2 kilocycles to 79 kilocycles in 
one-kilocycle steps. A 0 EC to -1 NC control permits the fre-
quencies to be continuously varied from 0 to -1 kilocycle from the 
indicated value. A minimum frequency of Approximately one kilo-
cycle nay be obtained. Output range from +16 to -75 dbm. Output 
impedance 135 ohms; requires use of 135:600-ohm repeating coil when 
employed for supplying testing power to 600-ohm circuits. The re-
peating coil included in the 32A (Spl.) Transmission Measuring Set 
may be used for this purpose. Requires 60 watts; operates on 
105-125 volts, 50-60 cycles, a-c. 

Table continued on next page. 

Transmission Western 1318 TM 11-2048 
Measuring Electric Co. Or W.E.Co. 
Set No. 32A(Spl.) Instr.Book 

X-66226 

Oscillator Western 1319 TM 11-2040 
Electrio Co. arW.E.Go. 
No. 51A(Spl.) Instr.Book 

1-66227 

Issuance 

Part of Testing 
Package: Tele-
phone; V.F. 
Xr61821L 

Part of Testing 
Package: Tele-
phone; Voice 
Frequency 
1-618211 

Part of W.E.Co. 
10190 and 1119C 
Test Sets 

Part of Testing 
Package Tele-
phone; Voice 
Frequency 
1-61821L 

Part of Testing 
Package Tele-
phone; C Carrier 
1-61819T 

Part of Testing 
Package Tele-
phone; C Carrier 
X-61819T 
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Issuance 

Part of TE-56 -A 

Part of TE-56-A 

Part of Test 
Set 1-51. Part 
of TE-56-A 

Part of Testing 
Packages; Tele-
phone; C Carrier 
Z-61819T and 
Telephone; V.F. 
X-61821L 
Part cf Opera-
tions Center 
AN/TTQr1 
Alternate for 
1-166 in 
IE-53-( ). 
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l ot. TEST SETS AND TEST INSTRUMENTS - DESCRIPTION. 

av 
Nomenclature 

Shown 
in 

Fig. No. 

Net 
Weight 
(lbs.) 

TM or 
Instruction 

Book Name Type No. 

Test Set Western 1316 18 
Electric Co. 
No. 76A 

Amplifier Western 1316 11 
Electric Co. 
No. 108A 

Test Set Western 1320 7 
Electric Co. 
No. 1017E 

Test Set Western 1304 
Electric Co. 
No. 10190 

Test Set Western 
Electric Co. 
No. 11190 

Volt-Ohm- Western 1321 3 TM 11-2042 
Milliammeter Electric Co. ac W.E.Co. 

No. D-166852 Instr.Book 
X-66260 

(Continued) 

Description and Remarks 

Cable splicer's portable tone test set consisting of a tone supply from 
a battery operated vacuum tube oscillator. Used with W.E.Co. 108A 
Amplifier,1019C or 1119C Test Set and W2BK cord equipped with 47B and 
186 plugs for locating shorts, gro'nds, crosses, split pairs and wet 
spots in cables. Has a lower output than the Test Set 1-51. Cable 
splicer can signal and talk to wire chief or maintenance man having a 
76A Test Set. Vacuum tubes (VT147 and VT221) are furnished with the 
set. Requires 2 Batt. BA2, 2 Batt. BA27. 
For use with W.E.Co. 76A Test Set,1019C or 1119C Test Set and W2BK 
cord equipped with 47B and 186 plugs in cable testing, fault locating 
for identifying wires in cables. Consists of 107A Amplifier, W2B.T 
cord equipped with 513A tool and No. 47B plug and R2CF cord equipped 
with 528 Receiver and No. 110 plug. Requires 1 Batt. BA27, 2 Batt. 
BA2, 3 Tubes VT44. 
Line repairman's telephone. Talking and listening. Also signaling 
to all switchboards and telephones. 20-cycle hand generator and 
buzzer. Will operate a 56A drop through 11,500 ohms. Consists of 
W.E.Co. 17E Test Set with transmitter and receiver. Requires 1 
Batt. BAr27. 
Exploring eoil (W.E.Co. No. 19C Test Set) and 1 No. 52 or No. 716B 
Receiver equipped with RC2D cord and No. 186 plug; for use in 
locating various low resistance conductor faults in cable. If 
difficulty is experienced in hearing tone pickup, W.E.Co. No. l08A 
Amplifier may be used with No. 1019C Test Set, requiring the use of 
W2BK cord equipped with No. 47B and No. 186 plugs (not furnished with 
test set). Used with W.E.Co. No. 76A Test Set. 
Same as W.E.Co. No. 10190 Test Set, except includes 2 No. 528 or 
No. 7168 receivers equipped with a No. 1B headband and R2CC cord with 
No. 186 plug, instead of single receiver. 
Portable meter. Ranges; voltage a-c or d-o, 0-3, 0-15, 0-30, 0-150, 
0-300 volts; current d-c, 0-150 milliamperes. 0-3, 0-15 amp; resist-
ance, 0-1000, 0-10,000, 0-100,000, 0-1,000,000 ohms. Is equipped 
with 4-1/2 volt battery. Includes two pairs of test leads, one pair 
equipped with test picks (W.E.Co. KS-9290), the other with test 
clips (W.E.Co. KS-9291). Carrying case (W.E.Co. KS-9307) and Carrying 
Strap (W.E.Co. KS-9308) are not included as part of meter. Carrying 
strap attaches either to meter or carrying case. 
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Tuning Fork Teletype 96.19 VPS tuning fork for use in adjusting speed of teletypewriter Part of TE,50-A 
Corp. motor to British Standard of 404 OPM. 
104984 

Shown Net TM or 
Nomenclature in Weight Instruction 

Description and Remarks 

Volt-ohm-milliammeter (multimeter) similar to W.E.Co. D-166852 
meter, but with test lead reversing switch, provision for connec-
tion of external 45 V battery and 0-10 megohm scale. Will perform 
same functions as Test Set TS-26/TM by connection of external 
45 V Battery BA-59. Includes pair of test pick leads (W.E.Co. 
KS-9290) and pair of test clip leads (W.E.Co. ES-9291). W.E.Co. 
Carrying Case ES-9307 (Stock No. 352573-2) may be used to contain 
meter end external battery, and Strap W.E.Co. KS-9308 (229049.11) 
for carrying meter or carrying case, but are not included as part 
of meter. 

Same as Test Set DED-1 except arranged to send "blank" T, 0, M, V or 
"letters" signals in addition to the test message, R and Y signals. 
Supplied with all required cords. Motor unit and gears are ordered 
separately. 

87.6 VPS tuning fork for use in adjusting speed of teletypewriter 
motor to American Standard of 368 OPM. 

Name Type No.  Fig. No. (lbs.) Book 

Volt-Ohm, Western 1322 
Milliammeter Electric Co. 
(Multimeter) No. D-169370 

Patching Per W.E.Co. 
and Power ES-800092 
Cable 
Test Set 

Test Set Teletype 
Corp. 
No. DID-1 

Test Set Teletype 
Corp. 
No. DXD•4 

Tuning Fork Teletype 
Corp. 
103628 

63 Teletype 
Corp. 
Instr.Man. 
No. 23 

Portable test set for testing power and patching cables terminated 
in 4- or 24-conductor Jones type plugs, for continuity, shorts and 
crosses. Required cords supplied with test set and with Filter 
Center and Information Center equipment. 

1323 63 Teletype Signal distortion test set for use largely in maintenance depots and 
Corp. repair shops. Test signals transmitted from set may be distorted 
Instrdian. from 0 to 100%. Signals measured by means of a stroboscope contain- 
No. 43 ing a small neon lamp. Transmitted signals are test message, R and 

Y. A motor power cord is supplied. Additional equipment required: 
Motor Unit Assembly MU26 (115 V, 50/60 eye, a-c series governed 

motor) 
Set of Gears, #96572 
Signal Line Cord, #103230 
Stroboscope Cord, #103231 
+110V 0-0 Cord, #103232 
-110V D,c Cord, #103233 

Motor requires power input of 125 VA at 115 volt, 50/60 cycle, a-c. 

Issuance 

May be supplied in 
place of 1-166 in 
1E-53-( ) 

Part of 1E-23, 
Filter Center 
1U-15 and Informa-
tion Center SCS-5 

Part of TE-50-A 
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FIGURE 1308. Test Set 1-181 FIGURE 1309. Test Set I-193-A 
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FIGURE 1314. Attenuator FIGURE 1315. Transmission Measuring Set 
(Western Electric Co. 5A) (Western Electric Co. 13A) 
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FIGURE 1316. Cable Fault Locating Equipment 
(Part of Tool Equipment TE-56-A) 
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FIGURE 1317. Oscillator FIGURE 1318. Transmission Measuring Set 
(Western Electric Co. 19C) (Western Electric Co. 32A) 
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FIGURE 1319. Oscillator FIGURE 1320. Test Set 
(Western Electric Co. 51A) (Western Electric Co. 1017E) 



FIGURE 1321. Volt-Ohm-Milliammeter 
(Western Electric Co. D-166852) 

(Test leads not shown) 

FIGURE 1322. Volt-Ohm-Milliammeter 
(Western Electric Co. D-189370) 
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FIGURE 1323. Test Set (Teletype Corp. No. DXD-1) 



Par. 1318 

1318. TEST SETS - STOCK NUMBERS AND LOGISTICAL DATA. 

Nomenclature 
Stock No. 

Packed for Export 
Weight 
(lbs.) 

Volume 
(Cu. Ft.) Name Type No. 

Voltammeter 1-23 3F6023 3 0.2 
Test Set I-48-B 3F4048B 37 1.4 
Test Set 1-49 3F4020 (form- 22 0.7 

erly 3F4049) 
Voltammeter 3F6050 3 0.2 
Test Set 1-51 3F4051 40 1.2 
Test Set I-56-( ) 3F4056( 50 2.5 
Test Set I-61-A 3F4061A 
Test Set I-61-B 3F40618 60 1.5 
Test Set I-61-C 3F4061C 
Signal Generator I-72-( ) 60 cyc. 3F3852( ).l 42 2. 
Signal Generator I-72-( ) 25 cyc. 3F3852( ).2 42 2. 
Test Set 1-76 3F4076 36 1.4 
Test Set I-83-A 3F4083A 44 2. 
Test Meter 1-87-( ) 3F4087( 17 1. 
Field Strength ?Teter 
Signal Generator 

I-95-( ) 
1-96-( ) 

3F2725( 
3F3896( 

)
) 

18 1.1 

Bias Meter I-97-A 3F3397 5 0.3 
Voltohmmeter 1-107 3F7107 8 0.3 
Frequency Meter Set I-129-( 3F2729( ) 46 1.7 
Signal Generator I-130-A 3F3900-130A 40 1.6 
Test Unit I-135-( 3F4470-135( 36 1.5 
Test Set I-139-A 3F4139A 2 0.2 
Analyzer I-153-B 3F1715-153B 15 0.8 
Voltohmmeter 
Analyzer 

1-166 
I-167-( ) 

3F7166 
3F1716( ) 

14 
17 

0.5 
1. 

Tube Tester 1-171 3F4171 15 0.8 
Test Unit 1-176 3F4470-176 
Tube Tester 1-177 3F5700-177 7 0.3 
Test Set 1-181 3F4181 20 1.4 
Test Set I-193-A 3F4193A 95 4.5 
Test Set 
Signal Generator 

1-199 
1-208 

3F4190-199 
3F3900-208 

48 
124 

2.2 
5.5 

Alignment Indicator 1-210 3F9- 210 3 0.2 
Test Unit I-236-( ) 3F4470-236( ) 3 0.1 
Analyzer 
Test Set 
Frequency Meter Set 
Test Set 
Test Set 
Test Set 
Test Oscillator 
Test Set 

BC-1052-( 
EE-65 
SCR-211-( 
TS-2/TG 
TS-26/TSM 
TS-27/TSM 
TS- 32/TRC-1 
TS-190/U 

3F1710( ) 
3F4065 
201411.5 
4TED57GG 
3F4325- 26 
3F4325-27 
3F4325-32 
3F4316.1 

7 
40 
70 
160 
22 
58 
30 
3 

0.4 
1.5 
4. 
12. 
0.7 
1.9 
1. 
0.2 

(W.E.Co. 
67B) 

Test Set Teletype DXD-1 4TDXD4/DTS 180 16. 
Test Set Teletype DXD-4 4TDXD4/DTS 180 16. 
Tuning Fork Teletype 103628 4FT103628 
Tuning Fork Teletype 104984 4FT104984 
Attenuator WECO 5A(SPL) 3F1775 10 0.3 
Transmission Measuring Set WECO 13A(SPL) 3F4270-2 25 1.2 
Test Set WECO 19C 3F4051/C1 7 0.2 
Oscillator WECO 19C(SPL) 3F3570-1 55 1.4 
Transmission Measuring Set WECO 32A(SPL) 3F4270-3 60 1.2 
Oscillator WECO 51A(SPL) 3F3570-2 60 1.2 
Test Set WECO 76A 3F4051C 35 0.8 
Amplifier WECO 108A 2C398 23 0.7 
Test Set WECO 1017E 3F4017E 18 0.6 
Voltohmmilliammeter WECO D-166852 3F7127 6 1.5 
Voltohmmilliammeter WECO D-169370 3F4072 -13 6 1.5 
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Par. 1319-1320 

Section VII 
Cross Reference Data 

1319. GENERAL. 
a. TETT57sEtion is a cross reference of 

the ME's, TE's, I3's and Test Sets of 
sections III, IV, V and VI, tabulated 
according to the equipments to which they 
apply. 
b. Equipments for which ME's, TE's, 

etc., are provided are listed in 
alphabetical order in par. 1320; opposite 
each equipment in the listing are tabu-
lated the Maintenance Equipments, Tool 
Equipments, Test Equipments, and Test 
Sets, which specifically apply to that 
equipment. In addition par. 1320 lists 
general classes of equipment, such as 
"Teletypewriter Equipment - General", 
"Radio Sets - General", etc.; opposite  

each general class are tabulated the 
ME's, TE's, etc., which are intended for 
maintenance of equipments in that general 
class and are not again indicated where 
the specific equipment is listed. 
c. Par. 1320 is intended to serve as 

a key to indicate which ME's, TE's, etc. 
should be considered for use with any 
specific equipment, and as an aid in lo-
cating more detailed information in sec-
tions III, IV, V and VI. Several main-
tenance equipments or tool equipments, 
etc. may be listed as applicable to one 
type of equipment; not all may be re-
quired for a specific use of an equip-
ment. The detailed information sections 
III, IV, V and VI must be referred to in 
order to determine the differences be-
tween items, such as the echelon of 
use, status (i.e. limited standard, re-
placed by, etc.) or the kinds of com-
ponents. 

1320. CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQUIPMENTS, AND TEST SETS. 

Reference to Detailed Information 
Equipment Type 

or 
Kind of Equipment 

Cable - General 

Conduit (Inside Wiring) 

Converter CF-4-( ) (Carrier 
2 Wire - 4 Wire) 
Converter Set TC-33-( ) (Carrier 
2 Wire - 4 Wire) 

Earth Borer & Pole Setter 
(Model HD Earth Boring 
Machine) on Truck K-44-( ) 

Filter Center 1C-15 

Information Center SCS -5 

Line Unit BE-77 

Line Unit BE-77A & B 

Operations Center AN/TTQ-1 

Maintenance 
Equipments 
Par. 1308 

ME-14 

ME-24 and 
ME-25 and 
ME-26 

ME-23 and 
ME-24 and 
ME-25 and 
ME-26 

ME-7 

ME-7  

Tool Test 
Equipments Equipments 
Par. 1311 Par. 1314 

TE -16 and IE -10 or 
TE -55 and 1E-29 
TE -56, or 
TE -73 
(Fixed Plant) 

TE-70 

7E-123 1E-53 

IE-22 and 
1E-23 

IE-22 and 
1E-23 

Test Sets 
Par. 1317 

1-48 and 1-49, and 
EE-65 or 7S-26/7SM or 
W.E.Co. D-169370 Meter 
and 75-27/TSM, and 
BE-70 and 1-51, or 
W.E.Co. 76A Test Set 
and W.E.Co. 108A Ampli-
fier and W.E.Co. 1019C 
or 1119C Test Set 

TS-190,U, and 1-166 or 
W.E.Co. D-166852 Meter 
or W.E.Co. D-169370 
Meter, and 7S-26/754 or 
W.E.Co. D-169370 and 
TS-27/TSM 

I-181 and W.E.Co. 
Patching and Power Cable 
Test Set ES-800092 

I-181 and W.E.Co. 
Patching and Power Cable 
Test Set ES-800092 

I-97 -A 

75-190/U and W.E.Co. 
D-166852 Meter 

Amplifier Equipment AN/TRA-1 MK-11/TRA-1 
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Par. 1320 

Reference to Detailed Information 
Equipment Type Maintenance TOol Test 

or Equipments Equipments Equipments Test Sets 
Kind of Equipment Par. 1308 Per. 1311 Par. 1314 Par. 1317 

Operations Centers 
See also: 
Filter Center 4C-15 
Information Center SCS-5 

Packaged Equipment - General 

Packaged Equipment 
See also: 
Repeater Package; Telegraph; 
Regenerative 
Repeater Package: Telephone; 
C Carrier 
Repeater Package: Telephone; 
VF 

Ringer Package: Voice Fre- 
quency; 2 Circuit and 
4 Circuit 
Telegraph Carrier Package: 
Voice Frequency; 6 Channel 
Terminal Package: Telephone; 
C Carrier 
Terminal Package: Telephone; 
H Carrier 

Perforator, Model 14 (Commercial) ME-83 

Perforator Set I0-11 
Perforator portion ME-83 or 

ME 93 

Perforator Set TG-13 ME-81 

Perforator Transmitter, ME-94 
Model 15 (Commercial) 

Perforator Transmitter Set TG-23 
Perforator portion ME-83 or 

ME-93 
Transmitter Distributor portion ME-82 or 

ME-92 

Pole Derrick (IM) on Truck ME-15 
K-43-( ) 

Radio Set SCR-293 

Radio Set SCR-294 

Radio Set SCR-299 

W.E.Co. 
1-66086 or 
W.E.Co. 
1-66087 or 
W.E.Co. 
X-66088 

See individual packaged equipments. 

1..87 

I-87 

BC-1052 

Radio Set SCR-300 ME-40 and EE-65 
ME-53 and 
ME-67 

Radio Set SCR-399 BC 1052 

Radio Set SCR-499 BC-1052 

Radio Set SCR-508 ME-64 

Radio Set SCR-509 ME-13 or 1-107 or 
ME-73 and 1-210 
ME-34 and 
ME-59 Table continued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQUIPMENTS, AND TEST SETS. 
(CONTINUED) 

Reference to Detailed Information 
Equipment Type Maintenance Tool Teat 

or Equipments Equipments Equipments Teat Sets 
Kind of Equipment Par. 1308 Par. 1311 Par. 1314 Par. 1317 

        

Radio Set SCR-510 ME-13 or 1-107 or 
ME-73, and 1-210 
ME-34 and 
ME-59 

Radio Set SCR-528 ME-64 

Radio Set SCR-536 ME-36 IE.-17 or 1-135 
1E-75 

Radio Set SCR-538 

Radio Set SCR-608 

Radio Set SCR-609 

Radio Set SCR-610 

Radio Set SCR-619 

ME-64 

ME-64 

ME-13 or 
ME-73, and 
ME-34 and 
ME-59 

ME-13 or 
ME-73, and 
ME-34 and 
ME-59 

ME-13 or 
ME-73 

 

1-107 or 1-210 

1-107 or 1-210 

1-107 or 1-210 

1-56 and 1-95 and 1-96 
and 1-130 and 1-139 

Radio Set SCR 624 

 

1E-12 or 
IE 19 or 
1E-36 

Radio Set SCR-628 ME-64 

Radio Set AN/TRC -1 MIC-4/TRC -1 1S-32/7NC-1 

Radio Set AN/TRC -3 MK-5/TRO -3 TS-32/TRC -1 

Radio Set AN/TRC -4 MK-6/TRC -4 IS -32/TRC -1 

Radio Set AN/IRC -7 1E-12 1-95 

Radio Set AN/VRC -1 

Radio Sets - General 

Radio Stations - Fixed Plant 

1E-12 or 1-56 and 1-95 and 
1E-19 or 1-130 and 1-139 
1E-36 

ME-9 and TE -41 and 1E-9 or 1-56 and 1-72 and 
ME-35 TE -48 or 1E-26 1-76 and 1-83 or 1-199 

T3-113, and and 1-129 and I-158 or 
TR-46 or 1..166 or 1-167 and 
TE -114 and 1-176 and 1-177 and 
TE -45 1-208 and SCR-211.( ) 

TE-87 

Reel Unit RL-264i 
With Lauson Engine Ray-843 ME-31-B 
With Lauson Engine Ray-885 ME-31-C 
With Briggs & Stratton Engine ME-31-A or 

ME-65 or 
ME-66 
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Par. 1320 

Reference to Detailed Information 
Equipment Type 

or 
Kind of Equipment 

Maintenance 
Equipments 
Par. 1308 

 

Tool 
Equipments 
Par. 1311 

 

Test 
Equipments 
Par. 1314 

 

Test Sets 
Par. 1317 

        

Relays - General (Adjusting) TE-71 and 1E-22 1-181 
TE-72 or 
TE-112 

Repeater 7U-30 (terminal) ME-111 or 
ME-112 

Repeater TG-31 (intermediate) ME-113 or 
ME-114 

Repeater CF-3 -( ) (Carrier) ) ME-76 
Repeater Set TG -23 -( ) (Carrier)) 

Repeater CF-5-( ) (Carrier - ) 
2 Wire) 

Repeater Set TC-37-( ) 
(Carrier - 2 Wire) 

Repeater Package: Telegraph; 
Regenerative 

Repeater Package: Telephone; 
C Carrier 

Repeater Package: Telephone; 
VF 

TE-123 or 1E-53 
TE-124 

77; 123 1E-53 

See Pkg. W.E.Co. 
Eqpt. Gen. X-660318 

See Pkg. W.E.Co. 
Eqpt. Gen. X-61819T 

See Pkg. W.E.Co. 
Eqpt. Gen. X-61821L  

75-190/U and 1-166 or 
W.E.Co. D-166852 Meter 
or W.E.Co. D-169370 
Meter, and 7.8-26/75M or 
W.E.Co. D-169370 Meter 
and 7S-27/7SH 

73-190/U and 1-166 or 
W.E.Co. D-166852 Meter 
or W.E.Co. D-169370 
Meter, and 75-26/TSM or 
W.E.Co. D-169370 Meter 
and 75-27/75M 

7S-2/TG 

1-171 or 1-177 and 
1-181 and W.E.Co. 32A 
Trans. Meas. Set and 
W.E.Co. 51A Oscillator 
and W.E.Co. 5A Attenua-
tor and W.E.Co. 13A 
Trans. Meas. Set and 
W.E.Co. 19C Oscillator 
and 75-190/G and W.E.Co. 
D-166852 Meter or 
W.E.Co. D-169370 Meter 

1-171 or 1-177 and 
1-181 and W.E.Co. 5A 
Attenuator and W.E.Co. 
13A Trans. Meas. Set 
*and W.E.Co. 19C Oscil-
lator and 75-190/G and 
W.E.Co. D-166852 Meter 
or W.E.Co. D-169370 
Meter 

Reperforator, Model 14 
(Commercial) 
Perforator portion 

Reperforator portion 

Reperforator, Model 14X 
(Commercial) 

ME-83 or 
ME-93 
ME-69 or 
ME-89 

ME-81 or 
ME-91 

Reperforator Transmitter Set TG 25 
Reperforator portion ME-81 or 

ME-91 
Transmitter - Distributor ME-82 or 
portion ME-92 

Teble continued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQUIPMENTS, AND TEST SETS 
( CONTINUED) 

Reference to Detailed Information 
Equipment Type 

Or 
Kind of Equipment 

Maintenance 
Equipments 
Far. 1308 

Tool Test 
Equipments Equipments 
Par. 1311 Par. 1314  

Test Sets 
Par. 1317 

Reperforator Transmitter Set 
TG-26 -4 ) 
Reperforator portion 

Transmitter - Distribution 
portion 

Reperforator Transmitter Set 
TC-27-( ) 
Reperforator portion 

ME-69 or 
ME-89 
ME-82 or 
ME-92 

ME-89 

Ringer Package: Voice Frequency; See Pkg. 1-181 and W.E.Co. 
2 Circuit and 4 Circuit Eqpt. Gen. X-618211. D-166852 Meter or 

W.E.Co. D-169370 Meter 

Ringing Equipment E16-100-( ) ) ME-47 TE 123 or 1E-53 1-166 or W.E.Co. 
(Voice frequency) 7E-124 D-169370 Meter or W.E. 
Ringing Equipment Es,1014 ) ) Co. D-166852 Meter and 
(Voice Frequency) 1S-190/II 
Ringer Set 10,24-( ) (Double ) 
Circuit) 

Spiral Four - 100 wile Carrier ME-87 and TE-123 or 1E-53 7E-190/V and 1-166 or 
System ME-88 7E124 W.E.Co. D-166852 Meter 

or W.E.Co. D-169370 
Meter, and 7S-26/75K or 
W.E.Co. D-169370 and 
7S-27/7SM 

Spiral Four Equipment - 
See also: 
Telephone Terminal C1-1-( ) 
Telephone Terminal Set TO-21 
Telegraph Terminal CF-2.( ) 
Telegraph Terminal Set I0-22 
Repeater OF-3-4 ) 
Repeater Set TC-23 
Repenter OF-5-( ) 
Repeater Set TC-37 
Converter CT-4-( ) 
Converter Set TO-33 

Switchboard ED-71 

Switchboard B01-72 

Switchboard )-80 (7C-4.) 

Switchboard BD-89-4 (TC-2) 

Switchboard 10-61 (70-12) 

Switchboard 1101-96 (7C-4) 

Switchboard BD-4.10 (10-10) 

Switchboard ED-120 (70-20)  

ME-39 

ME-39 

ME-4 or 3E-44 
ME-71 

M6  or 1E-44 
ME-72 

ME-30 or 
ME-39 

W3-11 or 
WM-39 

ME-4 or 1E-44 
ME 1i 

ME-63 TE-44  

75 -26/7SM or W.E.Co. 
D-169370 Meter 

7S•26/I5M or W.E.Co. 
D-169370 Meter 

US -26/1SM or W.E.Co. 
D-169370 Meter 

TS-26/TSM or W.E.Co. 
D-169370 Meter 
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lbol 
Equipments 
Par. 1311 

Test 
Equipments 
Par. 1314 

See Pkg. 
Eqpt. Gen. 

TE-47 or 
TE-111aad 
TEF-112, and 
TE-49 or 
TE-73 
(Fixed Plt.) 
and TE-69 
(Fixed Plt.) 
or Tx-79 

W.E.Co. 
X-61822C 

1E-10 or 
1E-29 

TE-123 or 1E.-53 
TE-124 

Par. 1320 

Reference to Detailed Information 
Equipment Type 

or 
Kind of Equipment 

Switchboard - 200 line 
(W.E.Co. #550 -C PBX) 

Switchboard - 1000 line 
(W.E.Co. 001 PBX) 

Telegraph Carrier Package: 
VF; 6 Channel 

Telegraph Equipment - General 
See also: 
(Teletypewriter Equipment - 

General 
Wire Equipment - General) 

Telephone EE -8 -( ) 

Maintenance 
Equipments 
Par. 1308 

ME-58 

ME-60 

ME-10 and 
ME-38 

ME-22 

Test Sets 
Par. 1317 

1-193-A 

1-23 and 1-50 or 1-166 
or W.E.Co. D-166852 
Meter or W.E.Co. 
D-169370 Meter, and 
1-181, and 1-195-A, and 
TS-2/TG, and Teletype 
DXD-1 Test Set or 
Teletype DAD-4 Test Set 

7S-190/U and 1-166 or 
W.E.Co. D-166852 Meter 
or W.E.Co. D-169370 
Mater, and T5-26/TSM or 
W.E.Co. D•169370 Meter, 
and T5-27/TSX 

Telegraph Terminal CF-2-( ) ) ME-75 
(Carrier) 
Telegraph Terminal Set TC-22-( )) 
(Carrier) 

Telephone Central Office Set 71?-44 /S-26/T5E or W.E.Co. 
(Aux.) TC -5 D-169370 Meter 

Telephone Central Office Set 
TC-1 - See Switchboard BD-80 

Telephone Central Office Set 
Tu.-2 - See Switchboard BD-89- 

Telephone Central Office Set 
TC -4 - See Switchboard BD-96 

'telephone Central Office Set 
TC-10 - See Switchboard BD-110 

Telephone Central Office Set 
TU -12 - See Switchboard BD-91 

Telephone Central Office Set 
TG -20 - See Switchboard BD-120 

Telephone Equipment - General 
See also: 
Wire Equipment - General 

MK-10 and 
ME-3a 

TE-47 or 11-10 or 
TE,411 and IE.-29 
TE-112, and 
7E-49 or 
TE-73 
(Fixed Fat.) 
and TE-69 
(Fixed Plt.} 
or TE,79 
(Fixed Fat.) 

1-23 and 1-50 and 
1-61 and 1-166 or 
W.E.Co. D.-166852 Meter 
or W.E.Ca. D.-169370 
Meter and 1-177 

Telephone Terminal CF-1-( ) ) ME 74 
(Carrier) 
Telephone Terminal Set TV-21-( )) 
(Carrier) 

TE -123 or 1E-53 
TE-124 

1S-190/Claud 1-166 or 
W.E.Co. D-I66852 Meter 
or W.E.Co. D-169370 
Meter, and Z-26/1511 or 
WX.Co. D-169370 Meter 
and 15-27/15M 

Tabie continued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQUIPMENTS, AND TEST SETS. 
(CONTINUED) 

Reference to Detailed Information 
Equipment Type 

or 
Kind of Equipment 

Maintenance 
Equipments 
Par. 1308 

Tool 
Equipments 
Par. 1311 

Test 
Equipments 
Par. 1314 

Test Sets 
Par. 1317 

W.E.Co. 
X-61819T 
and W.E.Co. 
X-61821L 

W.E.Co. 
X-618211 

Teletypewriter Equipment - General 
See also: 
Telegraph Equipment - General 
Wire Equipment - General 

Teletypewriter, Model 15 
(Commercial) 

Teletypewriter, Model 19 
(Commercial)or TG-19 
Perforator portion 

Teletypewriter portion 
Model 15 or TG -7 

Transmitter - Distributor 
portion 

Teletypewriter TG-7 

Terminal Package: Telephone; 
C Carrier 

Terminal Package: Telephone; 
H Carrier 

ME-10 and TE -50 
ME-37 and 
ME-86 

ME-7 or 
ME-80 and 
ME-18 or 
ME-90 

ME-84 or 
ME-90 and 
ME-94 

ME-80 

ME-82 or 
ME-92 

ME-7 or 
ME-80 and 
ME-18 or 
ME-90 

See Pkg. 
Eqpt. Gen. 

See Pkg. 
Eqpt.Gen.  

1-97 and 1-193 and 
1-236 or 7S-2/TG and 
Teletype DXD-1 Test Set 
or Teletype DXD-4 Test 
Set, and Teletype 103628 
and 104984 Tuning Forks 

1-171 and 1-181 and 
W.E.Co. 32A Trans. 
Meas. Set and W.E.Co. 
51A Oscillator and 
W.E.Co. 5A Attenuator 
and W.E.Co. 13A Trans. 
Meas. Set and W.E.Co. 
19C Oscillator and 
IB-190/U and W.E.Co. 
D-166852 Meter or 
W.E.Co. D-169370 Meter 

W.E.Co. 19C Oscillator 
and W.E.Co. 13A Trans. 
Meas. Set and W.E.Co. 
5A Attenuator and W.E. 
Co. D-166852 Meter and 
1-181 and TS-190/U and 
1-171 or 1-177. 

ME-82 or 
ME-92 

ME-16 

ME-10 and 
ME-38 

Transmitter - Distributor 
Model 14 (Commercial) 

Winch L-18 on Trucks K-43-( ) 
and K-44-( ) 

Wire Equipment (Signal ground 
wire equipment) - General 
See also: 
Cable - General 
Telegraph Equipment - General 
Telephone Equipment - General 
Teletypewriter Equipment -
General 
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TE-5 or 
TE-29, and 1E-29 
1E-26, and 
1E-35, and 
TE-36, and 
TE-47 or 
TE-111 and 
TE-112 and 
TE-49 and 
TE-51 

L2-10 or 1-23 and 1-50 or 1-166 
or W.E.Co. D-166852 
Meter or W.E.Co. 
D-169370 Meter or 
TS-26/TSM and 1-61 and 
I-177 and 1-181 and 
TS-27/TSM 



CHAPTER 14 
RADIO EQUIPMENT 

Par. 1401-1404 
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Section I 
General 

1401. INTRODUCTION.  
a. This chapter provides descriptive, 

technical and logistical information per-
taining to radio equipment for ground 
communication use. The information is 
given in the form of tables supplemented 
by photographs and sketches of radio 
sets and equipment. 
b. This chapter covers only equipment 

which is used for ground to ground com-
munication. It does not include such 
apparatus as direction finding, range, 
marker and radar equipment. 
c. Section II covers the radio sets 

for ground use which are classified as 
tactical radio sets. These sets operate 
mainly in the HF (3.0 to 30 Mc) and VHF 
(30 to 300 Mc) ranges. However, some 
of them are capable of operating in the 
MF (.3 to 3.0 Mc) range. Information 
concerning remote control equipment 
which may be employed with these radio 
sets is included. 
d. Section III gives information on 

fixed plant transmitting and receiving 
radio equipment used by the Army Communi-
cations Service. This includes Command 
communications and Airways communications 
facilities. This radio equipment is 
usually employed in long haul adminis-
trative and special service traffic. It 
is used mostly for telegraph or tele-
typewriter service and operates in the 
LF (.03 to .3 Mc), MF (.3 to 3.0 Mc), 
HF (3.0 to 30 Mc) and VHF (30 to 300 Mc) 
ranges. 
e. Section IV gives information on an-

tennas and associated equipment for both 
tactical and fixed plant radio sets. 
f. An example of the use of informa-

tion given in this chapter in planning a 
communication system involving radio 
links is given in chapter 2. 

1402. PHOTOGRAPHS.  
a. This chapter includes photographs 

of practically all of the radio sets, 
radio transmitters and radio receivers 
which are listed in the tables. It also 
includes photographs of remote control 
and other miscellaneous equipment as 
well as sketches which illustrate the 
antenna types referred to in the 
descriptive tables. 
b. In many cases, the photographs of 

naio sets or equipment show the radio 
components only, i.e. a radio trans-
mitter, a radio receiver, or both. Rarely 
do they show all of the accessory com-
ponents. 

Section II 
Tactical Radio Sets for Ground Use 

1403. GENERAL.  
a. Information given in this section 

is confined to tactical radio sets for 
ground use. No airborne sets are includ-
ed, although a number of the sets listed 
are capable of communicating with air-
craft radios. A few sets classified as 
"obsolete" are included, since they are 
encountered occasionally in the field. 
b. Data are also given on remote con-

trol equipment which provides talking 
and listening facilities as well as 
send-receive control at a point remote 
from the radio set. 

1404. RADIO SETS - DESCRIPTION. 
a. Paragraph 1408 lists tactical radio 

sets for ground use in numerical sequence 
and gives descriptive information and 
technical data for each set. The infor-
mation includes such items as frequency 
range, type of modulation, type of an-
tenna, rated transmitter output power, 
power supply requirements, etc. 
b. A list is given of the sets with 

which each radio set can communicate, 
excluding obsolete sets. Similar in-
formation including obsolete sets may 
be obtained from the chart in paragraph 
1409. 

0. Data are also given covering the 
types of emission and the corresponding 
military characteristic distance ranges 
of the sets. These are the distance 
ranges which were specified when the 
military characteristics of the sets 
were established and are ground wave 
ranges. The ground wave ranges obtained 
in field use may depart considerably 
from those shown, being greater or less 
depending on such factors as type and 
siting of the antenna, nature of the 
terrain, prevalence of noise, condition 
of set, etc. Under jungle conditions the 
ground wave range will usually be con-
siderably reduced and it may be neces-
sary to resort to sky wave transmission. 
Under suitable conditions sky wave trans-
mission may provide communication over 
considerably greater distances. 
d. In the column which indicates the 

type of antenna furnished with the radio 
set, reference is made to figures of 
representative antenna types. These 
sketches are merely illustrative and do 
not necessarily represent a particular 
Signal Corps antenna. 
e. Maintenance equipment for electrical 

servicing is not furnished as a part of 
the radio set unless so indicated. For 
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many of these sets, the listed electri-
cal instruments are those referred to 
in the respective technical manuals. 
They are listed as a guide to the type 
of equipment which should be available 
to any organization responsible for the 
maintenance of these sets. Some, but 
not all, of the larger radio sets include 
the listed electrical testing equipment 
for use in line-up and maintenance by the 
using organization. Information on main-
tenance equipment and test sets will be 
found in chapter 13. 

1405. FREQUENCY RANGE CHARTS. The charts 
in paragraph 1409 illustrate 

graphically the frequency coverage of 
the transmitter and receiver of the 
tactical radio sets and are useful in 
rapidly identifying the various sets 
which operate in a given frequency range. 
One chart covers amplitude modulated sets 
and the other covers frequency modulated 
sets. 

1406. RADIO SETS - STOCK NUMBERS AND 
LOGISTICAL DATA. Paragraphs 1410 

to 1414, inclusive, give data such as 
stock number, weights and volume, etc., 
for the tactical radio sets for ground 
use. For this purpose the sets are di-
vided into the following five categories: 
ground, transportable; vehicular; pack; 
air transportable; and ground, mobile. 

1407. REMOTE CONTROL EQUIPMENT  
a. Remote control equipment for use 

with certain tactical radio sets is de-
scribed in paragraph 1415. Information 
on major components, range of operation, 
power input requirements, etc., is given. 

b. Many of the radio sets are furnished 
with remote control equipment. For 
others, universal remote control equip-
ment which will operate with a number of 
different types of radio sets is avail-
able but must be ordered separately. 
Some arrangements require a remote con-
trol unit at both ends of the associated 
wire line while others require only a 
telephone set at the remote point and a 
control unit at the radio set. 
c. Various types of remote control 

equipment differ in the number of feature: 
provided. All use either dry cell bat-
teries or power obtained from the a-c 
source which supplies the radio set, and 
in some cases, both. 
d. Some kinds of remote control equip-

ment provide only intercommunication be-
tween attendants, with the attendant at 
the radio set doing the necessary switch-
ing from receiving to transmitting and 
vice versa, while others, in addition, 
provide voice, CW and tone operation of 
the radio set from the remote point. 
Some units also control the power equip-
ment associated with the radio set. 
e. For most remote control equipment 

only one pair of wires is required. 
However, some equipment requires two 
pairs and some use the phantom circuit 
derived from two pairs to provide a 
third communication channel. Some 
types of remote control equipment must 
be located within a few feet of the 
radio set, while others can be located 
from a short distance to several miles 
away. 
f. Paragraph 1416 gives stock numbers, 

weights and volumes for remote control 
equipment. 
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Psi. 1408 

RADIO SETS FJR GRJUND LSE - TACTICAL - DESCRIPTIVE AND TECIISLCAL DATA. (Contiuued) 

Emission 
& Military 

Rated 
Trans. 
Power 

Major Radio Frequency Type Char.Renge Output- Freq. Preset Communicates Type 
Type Components Range-Me Mod. In Mlles°.  Watts Controlb Channels Withc Antennad 

SCR-188 Transmitter AM CW-100 mi. 75 m.o. None SCR-177,188,193, 1/4 or 3/4 Wave Inv. L 
Fig.No. 
1406 

BC-AA-191 
Tuning Unit 

Tone-70 
Voice-30 

197,203,209,210, 
245,284.288,299, 

Ant. with Ctpse. 
(Fig. 1458) 

TU-AA-5 1.5-3.0 399,499,5C6,511, 
TU-AA-6 3.0-4.5 536,543,593,694, 
TU-AA-7 4.5-6.2 AN/TRC-2, 
TU-AA-8 6.2-7.7 AN/VRC-1 
TU-AA-9 7.7-10.0 
TU-AA-10 10.0-12.5 

Aat.Tun.Unit 
BC-AA-194 0.8-12.5 

Receiver 
BC-189-A 

Coil Set 
c-144-A 0.4-0.65 
C-145-A 0.65-1.0 
C-146-A 1.0-1.5 
C-147-A 1.5-2.6 
0-148-A 2.6-4.5 
C-149-A 4.5-6.2 
0-150-A 6.2-8.0 
C-151-A 8.0-10.5 
0-152-A 10.5-13.0 

SCR-188-A Transmitter AM CW-100 mi. 75 M.O. None scp_177,188,193, 1/4- or 3/4-Wave Inv. 
Fig.No. 
1407 

BC-191-C 
Tuning Unit 

Tone-70 
Voice-30 

(Less 
at 

197,203,209,210, 
245,284,288,299, 

L Ant. with Ctpse. 
(Fig. 1458) 

TU-5-A 1.5-3.0 freq. 399,499,506,511, 
TU-6-A 3.0-4.5 above 536,543,593,694, 
TU-7-a 4.5-6.2 8 Mc.) AN/Tlic-2, 
Tu-8-A 6.2-7.7 AN/VRC-1 
TU-9-A 7.7-10.0 
TU-10-'k 10.0-12.5 

Receiver 
BC-342-C 1.5-18.0 

Control Unit 
RM-12 
RM-13 

SCR-193-( ) Transmitter AM Stationary- 75 M.O. None SCR-177,188,193, 15-Ft. Whip (MS-49 to 
Fig.Nc. 
1408 

BC-191 
Tuning Unit 

CW-6G mi. 
Tone-40 

197,203,209,210, 
245,284,286,299, 

53 incl.), or 22-1/2 
Ft. Wire AN-24 in 

TU-5-A 1.5-3.0 Voice-20 399,499,506,511, semi-fixed loc. 
TU-6-A 3.0-4.5 Moving - 536,543,593,694, (Fig. 1461b) 

Receiver CW-30 mi. AN/TRC-2, 
BC-312 1.5-16. Tone-20 PN/VRC-1 

Vol, e-15 

SCR-194 Receive/ and 27.7-52.2 AM Voice - 0.5 M.O. None SCR-194 13-Ft.Telescoping Whip 
Fig.No. 
1409 

Transmitter 
BC-222 

5 mi. (Xtal Cal-
ibrated) 

AN-29-B (Fig. 1461a) 
and Vert. Half-Rhombic 
RC-63 (Ordered sepa- 
rately) (Fig. 1469) 

;,CE-195  
Fig.No. 
ihic 

Receiver and 52.3 65.8 AM Voice - 
TransmAter 3 mi. 

BO-5L2 

0.5 M.C. None SCR-195 
(Xtal Cal- 
ibrated) 

6-Ft.Whip (MS-50& 51) 
or 9-Ft. Telescoping 
Whip AN-30-B (Fig. 
1461a) and Vert. Half-
Rhombic RC-63 (Ordered 
separately) (Fig.1469) 

"This is the military characteristic distance ranee, see 
paragraph 1404. 

144.0. is used to indicate Master Oscillator control and 
Xtal tz,  indicate crystal control. 

cSets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap.  

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennae. 

ePower supply unite are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requ,res that dry batteries, In general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Freq. Meter 234 
SCR-211, 
Dummy An- 
tenna, 
0-lA. RF 
Ammeter  

TM 11-273 
TM 11-800 
(Xmtr) 
TM 11-650 
(Rec.) 

50J TM 11-238 

Dynamotor BD-77 
Vehicle's 12V. 
Bat. 

Bat. BA-32  

Xmtr - 
57A. (Max.) at 
14.2V. DC from 
Vehicle's Bat-
tery Generator 
Rec. - 
4.2A. at 12V.DC 

-13.5V, +3V, 
+4.5v, +144v.oc 

Bat. BA-32 -13.5V, +5V, 
+4.5V, *144V.DC 

Par. 1408 

Power Input Maintenance 
Reauirementsf EsuipmentS 

TM or 
Inst.Bookh  

Weight 
In Use 
(Lbs.)  Remarks 

Power 
Supplye 

Power Unit PE-10 
Dyn. Unit BD-69 
2 Stor. Bat. BB-50 
(Incl. 1 spare) 

Xmtr - Freq. Meter 
Ti1T.; PE-49) SCR-211, 
365W. at 14.4v.oc Dummy An-
350W. at 1000V.DC tenna, 
Rec. - 0-1A. RF 
3A. at iliv.ne Ammeter 

1150 TM 11-233 Ground, transportable; used for ground-to-
ground or ground-to-air communication. Trans-
ported by vehicle or cargo plane. Limited 
Standard. Replaced by SCR-188-A. Used by 
Sig.C, AAF. 

Xmtr - 
115V. or 230V. 
6o cycle Com'l 
Power or Power 
Unit PE-75, and 
Rectifier RA-34 
Rec. - 
115V. 60 Cycle 
Com'l. Power if 
operated remote 
from transmitting 
site 
Control Units  
4 Bat. BA-30  

Xmtr - 
800W. 115v. 60 
Cycle AC 
(200W. at 12V.DC, 
350W. at 1000V.DC 
From Rect. RA-34) 
Rec. - 
8-57 115y. 6o 
Cycle AC (or 
thru 0-250 ohm, 
200W. Resist-
ance to 230V.AC)  

Ground, transportable; used for ground-to-
ground, or ground-to-air communication. In-
tended for semi-fixed use inside of buildings 
where commercial AC power is available. Can 
be operated in an emergency from the gasoline 
engine driven generator supplied. Control 
Unit RM-12 and Control Unit RM-13 are com-
ponents of Remote Control Equipment BC-47. 
All components of BC-47 are supplied with 
this radio set. Can be remotely controlled 
over 5 Mi. of Wire W-110-B. Transported by 
vehicle or cargo plane. Used by Sig.C, AAF. 

Freq. Meter 
SCR-211, 
Dummy An-
tenna, 
0-1A. RF 
Ammeter 

1385 TM 11-233 
TM 11-800 
(Xmtr) 
TM 11-850 
(Rec.) 
TM 11-900 
(Power 
Unit) 

30J TM 11-233 
Portable 
58J 

Vehicular 

Vehicular; for communication between station-
ary or moving vehicles. Normally installed 
in a vehicle equipped with a 12-volt, 13 
ampere-hour storage battery and a 50-ampere 
generator. SCR-193 has different major com-
p,a,nts than PCR-193-( ) but operates in 
same frequency range. Used by Sig.C, AF, 
CAV, ENG. 

Pack; walkie-talkie, provides communication 
over relatively short distances. Two tube 
transceiver consisting of modulated oscilla-
tor/super regenerative detector and modula-
tor/audio amplifier. Used for training pur-
poses and special projects. Limited 
Standard. Replaced by SCR-6C9 and SCP-610. 
Used by Sig.C, AF, ENG, FA. 

OBSOLETE - Pack and vehicular; two tute 
transceiver consisting of modulated oscilla-
tor/super regenerative detector and module-
tor/audio amplifier. Used for training pur-
poses and special projects. Replaced by 
SCF-609 and SCP-610. Used by Sig.C, INF. 

fAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gMaintenance equ.pment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical Instruments which may be requirld to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete vet; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

The weights of the sets are for normal field operation, 
excluding accessories not required for the type of 
operation indicated. 

Table continued on next page 
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RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 

Emission 
Rated 
Trans. 

& Military Power 
Major Radio Frequency Type Char.Range Output- Freq. Preset Communicates Type 

—2ZR! Components Range-Mc Mod. In Milesa Watts Controlb Channels Withc Antennad 

SCR-197 Transmitter 1.5-18.0 AM CW-35 mi. 400 M.O. None SCR-177,188,193, Xmtr-45-Ft. Vert. (MS-65 
Fig.No. 
1411 

BC-325 
Control Unit 

Tone-35 
Voice-35 

CW or 
Xtal 

(See 
Remarks) 

197,203,209,210, 
245,284,288,299, 

to 73 incl.) 
Rec.-3 15-Ft. Whips 

RM-7 100 399,499,506,511, 5E749 to 53 incl.) 
Mtd. in Prime Voice 536,543,593,694, 2 Screen Roof Ant. 
Mover, Truck or AN/TRC-2, (Fig. 1460 without 
K-18 Tone AN/VRC-1 Ctpse.) 
3 Receivers 
BC-342 1.5-18.0 

1 /Monitor 
Receiver 
Hallicrafter 0.54-44.0 
S-20-R 
Control Unit 
RM-7 

Mtd. in 
Trailer K-19 

SCR-203 Transmitter AM Stationary- 7.5 M.O. None SCR-177,188,193, 25-Ft. Whip (MS-49 to 56 
Fig.No. 
1412 

BC-228 
Receiver 

2.2-3.06 CW-30 mi. 
Tone-20 

197,203,209,210, 
245,299,399,499, 

Incl.) (Fig. 1460 with-
out Ctpse.) 

BC-227 2.1-3.1 Voice-5 506,511,543,593, 
Control Box Moving- AN/TRC -2, 
BC-235 CW-10 mi. AN/VRC-1 

Tone-6 
Voice-3 

SCR-209 Transmitter 2.2-2.6 AM Stationary- 8.5 M.O. None SCR-177,188,193, 15-Ft. Whip (MS-49 to 53 
Fig.No. 
1413 

BC-176 
Receiver 1.5-18.0 

CW-30 mi. 
Tone-20 

CW 197,203,209,210, 
245,299,399,499, 

Incl.) (Fig. 1461b) 

BC-312 Voice-5 7.5 506,511,543,593, 
Control Box Moving- Voice AN/TRC-2, 
BC-206 CW-10 mi. or AN/VBC-1 

Tone-6 Tone 
Voice-3 

SCR-210 Receiver 1.5-18.0 AM CW, Tone, None SCR-177,188,193, 15-Ft. Whip (MS-49 to 53 
Fig.No. 
1414 

BC-312 
(Receiver 

Voice 197,203,209,245, 
284,288,299,399, 

Incl.) (Fig. 1461b) 

BC-189 used 499,506,511,536 
in earlier 543,694, 
model, char- AN/TRC-2, 
acteristics 
not shown) 

AN/VRC-1 

SCR-245 Transmitter AM Stationary- 10 M.O. or None SCR-177,188,193, 15-Ft. Whip (MS-49 to 53 

Fig.No. 
1415 

BC-223 
Tuning Unit 

CW-45 mi. 
Tone-35 

Xtal 
(Holder) 

(See 
Remarks) 

197,203,209,210, 
245,284,288,299, 

Incl.), or 22-1/2 Ft. 
Wire AN-24 in semi-fixed 

TU-17 2.o-3.o Voice-20 (FT-171) 399,499,506,511, loc. (Fig. 1461b) 
TU-18 3.0-4.5 Moving- 536,543,593,694, 
TU-25 3.5-5.25 CW-25 ml. AN/TRC-2, 

Receiver Tone-20 AN/VRC-1 
BC-312 1.5-18.0 Voice-15 

aThis is the military characteristic distance range, see 
paragraph 1404. 

bM.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

ePower supply units are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Power 
Supplye 

Weight 
Power Input Maintenance In Use TM or 
Requirementsf Equipmentg  (Lbs.)  Inst.Bookh  Remarks 

Xmtr - 
4300W. 115V. or 
230V. 60 Cycle 
AC incl. 2150W. 
For Heaters and 
Lights 
Rec. - Ea. 
75T,t 115v. 6o 
Cycle AC (or 
thru 0-250 ohm, 
200W. Res. to 
230V. AC) 

Xmtr - 
115V. or 230V. 
60 Cycle AC Com'l 
Power or Gen. GN-42 
(Emergency) 
Rec. - 
110V. 60 Cycle AC 
Ccm'l Power or 
2 Power Units PE-75 
Freq, Meter - 
6 Bat. BA-2 
4 Bat. BA-23 
Control Unite - 
4 Bat. BA-30 
Trailer K-19 
1 Bat. BA-44  

Freq. Meter 15700 TM 11-241 Ground, mobile; high power radio station. 
SCR-211 Including TM 11-805 For use at an Air Corps base or with 
(Incl. with Vehicles (Transmitt- large field units. Transmitter installed 
Set), Test K-18, ing Com- in Truck K-18. 3 receivers, plus monitor; 
Set 1-56 K-19 ponents) installed in Trailer K-19. Switch selec- 

TM 11-900 tion of master oscillator or any one of 
(Power Unit) five crystal frequencies. Provision for 

installation of telephone swbd., tele-
type and typewriters in Trailer K-19. 
Transmitter can be remotely controlled 
using voice, tone or CW operation up to a 
distance of 7-1/2 Mi. of Wire W-110-B. 
Limited Standard. Replaced by SCR-399. 
Used by Sig.C, AAF, AF, INF. 

Xmtr - 
Hand Gen. 
20W. 8.25v.rc 
34w. 340V. DC 

Pack; low power short range highly port-
able command set designed to clamp on a 
Phillips Pack Saddle for animal-pack 
transportation and operation. Limited 
Standard. Replaced by SCR-245. Used by 
Sig.C, CAV, FA. 

Vehicular; for use in combat and scout 
cars equipped with a 12-volt,180 ampere-
hour storage battery and a 50-ampere gen-
erator. Limited Standard. Replaced by 
SCR-508 and SCR-528. Used by AF. 

Vehicular; receiver only; for use in 
Signal Corps school and Armored Force 
replacement training center or for in-
stallation in any vehicle requiring a 
separate receiver. Limited Standard. 
Replaced by SCR-538. Used by Sig.C, AF. 

Xmtr - 
Hand Gen. GN-35 
2 Bat. BA-2 (Bias) 
Rec. - 
t-Eit. BA-23 (Fil.) 
4 Bat. BA-2 (Plate) 
1 Bat. BA-27 (Bias) 

Xmtr 
12V. Vehicular Bat. 
Motor Gen. & Bat. 
Unit BB-48 
4 Bat. BA-2 
Rec. - 
12V. Vehicular Bat. 

12V. Vehicular Bat. 

Xmtr 
12V.DC 

from Vehicle's 
Battery 
90V.DC Bias Bat. 
Rec. - 
4.2A. at 12V.DC 

4.2A. at 12V.DC 

162 TM 11-239  
Exclusive 
of Pack 
Saddle 

174 Inet.Book 
(Stock No. 
6D8209) 

71 TM 11-272 

Dyn. Unit PE-55 
Vehicle's 12V. Bat. 

Xmtr - 
+8v., +12V. & 
+500V. DC 
Derived from 
PE-55 operating 
on vehicle's 
Battery 
Rec. - 
50W. at 12V. DC 

Freq. Meter 
SCR-211, 
0-100 MA or 
0-200 MA 
RF Milliam-
meter, A-58 
Dummy Ant., 
Test Set 1-56, 
Sig. Gen.I-72, 
Maintenance 
Equipment ME-5 

185 TM 11-272 Vehicular; for providing communication 
between stationary or moving vehicles 
equipped with a 12-volt, 180 ampere-hour 
storage battery with a 50-ampere genera-
tor. Tuning Unit TU-25-A, covering fre-
quency range 3.5 to 5.25 Mc, issued only 
to Cavalry. Switch selection of master 
oscillator or any one of four crystal 
frequencies. Replaced in Armored Force 
by SCR-508 or SCR-528. Used by Sig.C, 
AF, CAV, FA, INF. 

fAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

MMaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. The stock 
number for the instruction book is given when no other 
identification is available. 

Table continued on next page 
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RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. tContinued) 

Freq. 
Controlb  

M.O. 
(Xtal Cali-
brated) 

Major Radio Frequency 
Type  Components  Range-Mc  

SCR-284-A Receiver and 3.8-5.8 
Fig.No. Transmitter 
1416 BC-654 

Remote Con- 
trol RM-29 

Rated 
Emission Trans. 

& Military Power 
TFPe Char.Range Output- 
Mod. In Milesa Watts 

AM CW-30 mi. High 
Voice-7 Power 

20 
CW 

8 
Voice 

Low 
Power 
(GN-45) 
6.5 
CW 

2 
Voice  

Preset Communicates 
Channels Withc 

None SCR-177,188,193, 
197,210,245,284, 
288,299,599,499, 
506,511,536,543, 
593,694 
AN/TRC-2, 
AN/VRC-1 

Type 
Antenna. 

Field Use-25-Ft. 
Whip and Radial 
Ctpse., or option-
al (not supplied) 
Single-wire fed 
half-wave Antenna, 
Inv. L Ant., or 
Ground Ant. (Wire 
lying on ground) 
(Figs. 1460, 1464 
& 1458) 
Vehicular-15 Ft. 
Whip (Fig. 1461b) 

SCR-288-A Receiver and 2.3-6.5 AM CW-30 mi 4 M.O. None scR-177,188,193, 35-Ft. Hor. End 
Fig.No. 
1417 

Transmitter 
BC-474 

3.5-6.3 Voice-15 197,210,245,284, 
288,299,399,499, 

Fed Wire with 
'5-Ft. Ctpse. on 

506,511,536,543, ground 
593,694, 
AN/TRC-2;  
AN/VRC-1 

SCR-293 Receiver and 20.0-27.9 FM Voice - Full Xtal 5 SCR-293,294,508, 9-Ft. Flex. Whip 
Fig.No. 
1418 

Transmitter 
BC-500 

Stationary 
7 mi. 

Power 
25 

(See 
Remarks) 

509,510,528,558, 
608,609,610,628, 

AN-42-A with 2-ft. 
Ext. (Used on 20 

Receiver 
BC-499 

Moving 
5 mi. Low 

Power 

808,828 to 23 Mc.) 
(Fig. 1461b) 

Mounting 0.5 FT-239 

SCR-294 
Fig.No. 
1419 

Receiver 20.0-27.9 FM Voice 
BC-499 
Mounting 
FT-239 

5 scR-293,508,509, 9-Ft. Flex. Whip 
(See 510,528,608,609, AN-42-A (Fig. 

Remarks) 610,628,808,828 1461b) 

SCR-298-C Transmitter 30-40 
Fig.No. F.M.Link 
1420 35 UFM 

Receiver 
F.M.Link 
11 OF 

FM Voice -
Stationary 
10 mi. 
Moving 
7 mi. 

35 Xtal 1 scR-298,608,609, 6- or 7-Ft. Flex. 
610,628,808,828, Whip (Fig. 1461b) 
AN/CRC-3 

aThis is the military characteristic distance range, see 
paragraph 1404. 
bM.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

cPower supply units are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Maintenance 
Equipmentg 

Weight 
In Use TM or 
(Lbs.) Inst.Bookh 

111 TM 11-275 
Man Pack 
Operation 

275 
Vehicular 
Operation 

Power 
SupnlYe  

Rack- 
Hand Gen. GN-45 
Bat. BA-43 
Ground, trans-
portable- 
Hand Gen. OR-45 
with Bat. BA-43 
preferred, or 
with Rover Con-
verter PE-104-A. 
Control Unit-
1 Bat. BA-27 
Vehicular- 
6V. or 12V. 
vehic. bat. 
with Power Unit 
PE-103-A and 
Power Converter 
PE-104-A 

Remarks 

Ground, transportable; vehicular or pack. 
Command set to be used either in a vehicle 
or on the ground for communication princi-
pally between the Rifle Regiment and its 
Battalion in the various phases of combat. 
For pack operation, carried as a three-man 
load. When used as a ground, transportable 
set it may be desirable to supply a 6-volt 
storage battery for operation of Rover Con-
verter PE-104-A rather than to operate hand 
generator for receiving. When present 
stocks are exhausted RM-29 will no longer 
be furnished ae a component; RC-289 will 
then be ordered separately as a replacement 
remote control. Limited Standard. Replaced 
by SCR-694. Used by Sig.C. CAC, FA, INF. 

Power Input 
Requirements 

Transmitting- Test Set 1-56, 
147W. 6V. DC or Sig: Generator 
174W. 12V.DC, or 
from cm-45 
63W. 6v. & 
5oov. DC 

Par. 1408 

Imtr - 
Hand Gen. OR-44 
Rec. - 
1 Bat. BA-48 
Preferred or 
Hand Gen. c8-44 
with Filter 
FL-10 

Transmitting -
0.1A. at 290V.DC 
and 1.65A. at 
6.6v. DC 

Freq. Meter 71 
SCR-211, 
Sig. Gen. 1-72, 
Test Set 1-56 

TM 11-250 Pack and ground, transportable; carried in 
a vehicle or as a two man load. Temporary 
replacement for SCR-131, SCR-161 and 
SCR-171. Limited Standard. Replaced by 
SCR-284. Used by Sig.C, FA, INF. 

Inst_Book 
(Stock No. 
6D8293A) 

Inst.Book 
(Stock No. 
6D8293A) 

Inst.Book 
(Stock No. 
6D8298C) 

(TM 11-609) 

12V. or 24v. Test Meter 1-87, 115 
Vehicular Bat. Sig. Generator 
(3 Dynamotors 
Integral with 
the Imtr and 
Recs.) 
(SCR-293 for 
12V. operation) 
(SCR-293-B far  
24V. operation) 

12V. or 24v. 
Vehicular Bat. 

2A. at 28V. DC 
or 

Test Meter 1-87, 
Sig. Generator 

56 

(Dynamotor 4A. at 14V. DC 
Integral with 
Rec.) 
(SCR-294 for 
12V. operation) 
(SCR-294-B for 
24V. operation) 

6v. Vehicular Transmitting - Test Set 1-56 75 
Bat. and VPA-3A 30A. at 6v. DC 
Power Supply 
for Rec. 

Receiving - 
9A. at 6V. DC 

(Dynamotor In-
tegral with 
imtr) 

(Incl. batr 
Standby) 

Vehicular; for short range communication 
between units of the Armored Force. In-
stalled in tank and scout cars. Principally 
intended for use by Battalion, Company and 
Platoon Commanders in the tactical control 
of their unit, in combat. The preset chan-
nels are limited to adjacent 100 kc. chan-
nels, two of which may be selected from the 
front panel, the remaining three being se-
lected by means of switches inside the set. 
Limited standard. Replaced by SCR-508 and 
SCR-528. Used by AF. 

Vehicular; receiver only of SCR-293. In-
stalled in tank and scout cars. The preset 
channels are limited to adjacent 100 kc. 
channels which may be selected by a switch 
inside of the receiver. Limited standard. 
Replaced by SCR-538. Used by Sig.C, AF. 

Vehicular; commercial police car set de-
signed for two-way communication. Used by 
umpire personnel. SCR-298-( ) may have 
different major radio components, and 
somewhat different characteristics depend-
ing on the particular procurement. Sub-
stitute standard. Used by FA. 

maintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

h
Tne first TM listed for earn radio set covers the com-
plete set; subsequent TM's cover componente of that set. 
All are normally supplied with the radio set. The stock 
number for the instruction book is given when no other 
identification is ava.lable. 

Table continued on next page 
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Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 

Emission 
Rated 
Trans. 

& Military Power 
Major Radio Frequency Type Char.Range Output- Freq. Preset Communicates Type 

Type Components Range-Mc Mod. In Miles° Watts Controlb Channels Withc Antennad 

SCR-299 Transmitter 
BC-610 
Receiver 
BC-312 
BC-342 
Ant.Tun.Unit 
BC-729 
Speech Amp. 

2.0-8.0 
(See Re- 
marks) 
1.5-18.0 
1.5-18.0 

AM CW, Voice 
100 mi. 
Stationary 
or Moving 

400 
CW 

300 
Voice 

M.O. 
or Etal 
(Holder 
FT-171) 

None SCR-177,188,193, 
197,203,209,210, 
245,284,288,299, 
399,499,506,511, 
536,543,593,694, 
AN/TRC-2, 
AN/VRC-1 

Imtr - 
Fig.No. 
1421 

15-Ft. Whip 
(MS-49 to 53 Incl., 
Hor. while in motion, 
vert. when stat.) 
Other options for in-
creased range in stet. 
operation, 21-Ft. 

BC-614 
2 Telephones 
mg-8 

Whip (2 MS-54 added 
to above) and between 
2 to 4.5 Mc., 45-Ft. 

All mounted 
in Truck E.-51 

Auz. Wire Ant. 
(See Remarks) 
Rec. - 
2 9-Ft. Whips 
(MS-49 to 51 incl.) 

1461b & 1463) 

SCR-300 Receiver and 40-48 
Fig.No. Transmitter 
1422 BC-1000 

FM Voice - 
3 mi. 
(Long 
Ant.) 

0.5 M.O. 
Mal Cal-
ibrated) 

None SCR -500,AN/VRC -3 10-Ft. 8-In. Whip 
(AR-131, Half-wave)or 
33-In. Whip (An-130, 
End Loaded) 
(Fig. 1461b without 
base & 1462) Ground-
plane ant. (Fig. 
1472) - See Remarks 

SCR-599 
Fig.No. 
1423 

AM CW, Voice 
100 mi. 
Stationary 
or Moving 

M.O. or 
nal 

(Holder 
FT-171) 

Transmitter 
ac-610 2.0-18.0 
Receiver 
BC-312 1.5-18.0 
BC-342 1.5-18.0 
Ant.Tun.Unit 
BC-939 
Speech Amp. 
BC-614 
2 Telephones 
EE-8 
All mounted 
in Shelter 
HO-17 

400 
CW 

300 
Voice 
(Less 
at Freq. 
above 
8 Mc)  

None SCR-177,188,193, 
197,203,209,210, 
245,284,288,299, 
399,499,506,511, 
536,543,593,694, 
AN/TRC-2, 
AN/VRC-1 

Xmtr - 
15-Ft. Whip 
(MS-49 to 53 Incl., 
hor. while in motion, 
Overt. when stat.) 
Other options for 
increased range in 
stet. oper. 21-Ft. 
Whip (2 MS-54 added 
to above) and Aux. 
Wire Ant. 25 to 65 
Ft. long depending 
on freq. (See Re-
marks) 
Rec. - 
2 9-Ft. Whips 
(MS-51 to 53 Incl.) 
Option for stet. 
oper.; 2 15-Ft. 
Whips (MS-49 and 
MS-50 added to above) 

(Figs. 1461b & 1463) 

dThis is the military characteristic distance range, see 
paragraph 1404. 

bM.O. is used to indicate Master Oscillator control and 
nal to indicate crystal control. 
9Sete with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established vir.h airborne radio 
sets which operate in the same frequency range. Obsolete 
eats not covered, see paragraph 1409 for their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

°Power supply units are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Xmtr - 
2000W. 115V. 60 
cycle AC 
(Plus 1500W.for 
Heater and 
Lights) 
Recs. - 
BC-312 
4.2A. at 12V.DC 
BC-342 
85W. 1159. 60 
cycle AC 

Power Unit 
PE-95 
(Part of Trail-
er K-52) Incl. 
12V. Stor.Bat. 
or optional, 
115v. 6o cycle 
AC Camel Power 
and 2 spare 6v. 
Stor. Bat. in 
Truck K-51 
Freq. Meter -
6 Bat. BA-2 
4 Bat. BA-23 
Telephones -
4 Bat. BA-30 
Analyzer - 
1 Bat. BA-30 
2 Bat. BA-34 

Analyzer 12,375 TM 11-280 
BC-1052, Including TM 11-850 
Frequency Truck %51, (Receivers) 
Meter SCR-211 Trailer TM 11-904 
(Both part of K-52 (Power Unit) 
SCR-299) TM 11-300 
(Tools and. 3200 (Frequency 
spare parts (Approx. Meter) 
are furnish- vt. of TM 11-333 
ed to effect radio (Telephone) 
average re- components 
pairs and removed 
maintenance) from 

vehicles) 

Power Unit 
PE-95 

(Part of Trail-
er K-52) Incl. 
12V. Stor. Bat. 
or optional, 
115V. 60 cycle 
AC Cam'l Power, 
and 2 Spare 
6v. Stor. Bat. 
in Shelter 
HO-17 
Freq. Meter -
6 Bat. BA-a 
4 Bat. BA-23 
Telephones -
4 Bat. BA-50 
Analyzer 
1 Bat. BA-30 
2 Bat. BA-34 

Xmtr - 
2000W. 115V. 60 
cycle AC 
(Plus 1500W.for 
Heater, Blower 
& Lights). 
Rec. - 
BC-312 
4.2A. at 12V.DC 
BC-342 
85W., 115V. 6o 
cycle AC 

Analyzer 6,595 
BC-1052, Including 
Frequency Shelter 
Meter SCR-211 HO-17, 
(Both part Trailer 
of SCR-399) K-52 
(Tools and 
spare parts 
are furnished 
to effect 
average re- 
pairs and 
maintenance) 

TM 11-281 
TM 11-850 
(Receivers) 
TM 11-904 
(Power Unit) 
TM 11-300 
(Frequency 
Meter) 

TM 11-333 
(Telephone) 
Shelter 
HO-17 
Inst.Leaf-
let 

Par. 1408 

Power 
Supplye 

Weight 
Power Input Maintenance In Use TM or 
Requirementsf  Equipments  (Lbs.)  Inet.Bookh  Remarks 

Ground, mobile; high power radio station for 
providing communication either from a station-
ary position or while moving at relatively high 
speeds over rough roads. May be remotely con-
trolled up to a distance of one mile using the 
two telephones EE-8-( ) and Wire W-110-B sup-
plied. The remote control equipment provides 
for remotely keying or voice modulating the 
transmitter, remotely listening to Receivers 
BC-312 and BC-342 and communicating with the 
operator in the radio station who assists in 
the foregoing operation. A noiseless portable 
typewriter is included. A half-wave doublet 
antenna kit has been made available for im-
proving sky wave transmission, thus increasing 
the range and reliability of operation of this 
radio set when at a fixed location. (Trans-
mitter of SCR-299-F covers frequency rangeof 
2.0-12.0 Mc.) Frequency conversion kits are 
now available to extend the transmitter fre-
quency range. Freq. Conversion Kit MC-509 
gives coverage down to 1 Mc. Freq. Conversion 
Kit MC-516 gives coverage to 12 Mc. Freq. 
Conversion Kit MC-517 gives coverage to 18 Mc. 
Limited Standard - Replaced by SCR-399 and 
SCR-499. Used by Sig.C, AAF, CAV, FA, INF. 

Pack; designed primarily for "back-pack" or 
"on-ground." operation, providing two-way 
communication over short ranges. The short 
whip antenna gives less distance range than 
the half-wave whip. Ground plane Antenna 
Equipment RC-291 is available for use with 
this set for increasing the distance range 
obtained by virtue of the increase in antenna 
height. Must be ordered separately. Used 
by CAC, FA, INF. 

1 Bat. BA-70& 
1 Bat. BA-80 
(Only one in 
use at a time) 

Xmtr - 
0.5A. at 4.5V.DC 
25 Ma. at 90V.DC 
45 Ma. at 150VJE 
Rec. - 
0.3A. at 4.5V.DC 
25 Ma. at 90V.DC 

ME-40 or DC 
Vacuum Tube 
Voltmeter & 
Voltohmmeter 
1-107, and 
Sig. Genera-
tor or Freq. 
Meter SCR-211 

38 TM 11-242 

Ground, mobile; high power radio station for 
providing communication either from a sta-
tionary position or while moving at relatively 
high speeds over rough roads. Installed in 
Shelter H0-17 combined with power plant 
normally carried in cargo trailer K-52. 
Shelter HO-17 may be mounted on a 2-1/2 ton 
6 x 6 cargo truck (not a component) for 
vehicular operation, or on level ground for 
fixed operation. May be remotely controlled 
up to a distance of one mile using the two 
Telephones EE-8-( ) and Wire W-110-B supplied. 
The remote control equipment provides for re-
motely keying or voice modulating the trans-
mitter, remotely listening to Receivers BC-312 
and BC-342 and communicating with the operator 
in the radio station who assists in the fore-
going operations. A noiseless portable type-
writer is included. A half-wave doublet an-
tenna kit is included for improving sky wave 
transmission, thus increasing the range and 
reliability of operation when at a fixed lo-
cation. Frequency conversion kit MC-509 is 
available to extend the transmitter frequency 
range down to 1.0 Mc. Used by Sig.C, AAF, AF, 
CAV, FA, INF. 

fAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gMaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that 
set. All are normally supplied with the radio set. 

980922 0-52---26 

Table continued on next page 
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Par. 1408 

,RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 

Major Radio 
Type Components  

Frequency Type 
Range-Mc Mod. 

Emission 
& Military 
Cher.Range 
In Mileso 

Rated 
Trans. 
Power 
Output-
Watts 

Freq. Preset Communicates 
Controlb Channels Withc  

Type 
Antennad 

       

SCR-499 
Fig.No. 
1424 

Transmitter 
BC-610 2.0-18.0 
Receiver 
BC-312 1.5-18.0 
BC-342 1.5-18.0 
Ant.Tun.Unit 
BC-939 
Speech Amp. 
BC-614 
2 Telephones 
EE-8 

AM CW, Voice 400 
100 ml. CW 
Stationary 
or Moving 300 
(CM only Voice 
when in (Less 
1/4 ton, at 
4x4 truck.) freq. 

above 
8 Mc.) 

M.O. or 
Xtal 

(Holder 
FT-171) 

None SCR-177,188,193, 
197,203,209,210, 
245,284,288,299, 
399,499,506,511, 
536,543,593,694 
AN/TRC-2, 
AN/VRC-1 

Xmtr - 
15-Ft. Whip 
(MS-49 to 53 Incl.) 
Optional for increased 
range 21-Ft. Whip 
(2 MS-54 added to 
above) or, aux. vire 
ant. 25 to 65 Ft. long 
depending on freq. 
(See Remarks) 
Rec. - 
2 9-Ft. Whips 
(MS-51 to 53 Incl.) 
Optional; 2 15-ft. 
Whips (MS-49 and MS-50 
added to above) 

(Figs. 1461b & 1463) 

SCR-506 Transmitter 2.0-4.5 AM CW-50 mi. 80 M.O. 5 SCR-177,188,193, 15-Ft. Whip 
Fig.No. 
1425 

BC-653 
Receiver 
BC-652 
Mounting 

2.0-6.0 
Voice-25 CW 

20 
Voice 

(Xtal Cal-
ibrated) 

(One of 
which is 
tunable) 

197,203,209,210, 
245,284,288,299, 
399,499,506,511, 
536,543,593,694, 

(MS-49 to 53 Incl.). 
Optional in Semi-fixed 
Loc. 
e5-Ft. Whip 

PT-253 AN/TRC-2, (3 MS-54 added to above) 
AN/VRC-1 or 22-1/2 Ft. Aux. Wire 

Ant. 
(Fig. 1461b) 

SCR-508 1 Transmitter 20.0-27.9 FM Voice - 30 Xtal 10 sop-293,294,508, 9-Ft. Whip 
Fig.No. 
1426 

BC-604 
2 Receivers 

Stationary 
15 mi. 

(Holder 
FT-241) 

509,510,528,538, 
608,609,610,628, 

(MS-51 to 53 Incl.) 
(Fig. 1461b) 

BC-603 Moving 808,828 
Mounting 10 mi. 
FT-237 

Interphone 
Control 
Boxes 
BC-6064  

SCR-509 Receiver and 20.0-27.9 FM Voice - 1.8 
Fig.No. Transmitter 5 mi. 
1427 50-620 

Case CS-79 

Xtal 
(Molnar 
FT-243) 

2 SCR-293,294,508, 
509,510,528,538, 
608,609,610,628, 
808,828 

8-Ft. Teleacoping 
Whip AN-45 
(Fig. 1461a) 

eThis is the military characteristic distance range, see 
paragraph 1404. 

bM.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 far their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

ePower supply units are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Xmtr and 2 Rec.-
16A. at24V.DC or 
28A. at 12V.DC 

Receiving - 
7A. at 12V.DC or 
3.4A. at 24v.ric 
Transmitting -
47A. at 12V.DC or 
25A. at 24V. DC 
Standby - 
(Not Incl. Rec.) 
8A. at 12V.DC or 
4.7A. at 24v.pc 

Xmtr - 
2000W. 1159. 60 
cycle AC 
(Plus 1500W. for 
Heater, Blower 
& Lights) 
Recs. - 
BC-312 
4.2A. at 12V.DC 
BC-342 
85w., 115v., 6o 
cycles AC 

Power Input 
Requirementsf 

,Maintenance 
Equipmentg 

Test Set 200 
1-56, (Basic 
Volt-Ohm- Unit with- 
meter 1-107, out In- 
FM Sig. Gen- etallation 
erator, Components) 
Adapter 

Precision 
Wavemeter, 
Cord CD-786 

Analyzer 
BC-1052, 
Frequency 
Meter SCR-211 
(Both part of 
SCR-499) 
(Tools and 
spare parts 
are furnished 
to effect 
average re-
pairs and 
maintenance) 

Weight 
In Uee 
(Lbs.)  

3000 

357 

TM or 
Inet.Bookh  

TM 11-281 
TM 11-850 
(Receivers) 
TM 11-904 
(Power Unit) 
TM 11-300 
(Frequency 
Meter) 
TM 11-333 
(Telephone) 

TM 11-630 

TM 11-600 

Par. 1408 

Power 

Power Unit PE-95 
Incl. 12V. Stor. 
Bat. or, option-
al 115V., 60 
cycle AC Cam.1 
Power, and 2 
spare 6V. Stor. 
Bat. 
Freq. Meter -
6 Bat. BA-2 
4 Bat. BA-23 
Telephones -
4 Bat. BA-30 
Analyzer - 
1 Bat. BA-30 
2 Bat. BA-34 

Vehicular 12V.or 
24v. Bat. 
Xmtr - 
Dynamotor DM-42, 
12V.DC or 
DM-45, 24V.DC 
Rec. - 
Dynamotor DM-40, 
12V. DC or 
DM-41, 24V. DC 

Vehicular 12V.or 
24v. Bat. 
(Dynamotor In-
tegral with Xmtr 
& Rec.) 
(DM-34, 12V. or 
DM-36, 24v. for 
Rec.) 
(DM-35, 12V. or 
DM-37, 24V. for 
Xmtr -designed 
for 5 Min. "On" 
and 15 Min. 
"Off" operation) 

1 Bat. BA-39 
1 Bat. BA-40 
1 Bat. BA-41 
(Internal, Bias) 

Remarks 

Air transportable; high power radio station 
similar to SCR-399, except no shelter or 
trailer provided and components are packed 
for transportation by air. May be remotely 
controlled up to a distance of one mile us-
ing the two Telephones EE-8-( ) and Wire 
W-110-B supplied. The remote control equip-
ment provides for remotely keying or voice 
modulating the transmitter, remotely listen-
ing to receivers BC-312 and BC-342 and com-
municating with the operator in the radio 
station who assists in the foregoing opera-
tions. A noiseless portable typewriter is 
included. A half-wave doublet antenna kit 
is included for improving sky wave trans-
mission, thus increasing the range and re-
liability of operation of this radio set. 
When installed in 1/4 ton, 4 x 4 truck 
Antenna Equipment RC-293 (end fed 3/4 wave) 
is supplied, which together with counter-
poise CP-15, is used instead of doublet kit. 
Frequency Conversion Kit MC-509 is avail-
able to extend the transmitter frequency 
range down to 1.0 Mc. Used by 5ig.C, AAF, 
AF,CAV, FA, INF. 

Vehicular; command radio set, designed for 
installation in tanks, amphibian cars, per-
sonnel carriers and cars to provide com-
munication between these vehicles and air-
planes or base stations. Used by Sig.C, 
AF, CAV, ENG, FA, TD. 

Vehicular; short range set installed in 
tack, armored car, scout car and truck. 
Interi,uvne amplifier, integral with trans-
mitter, provides communication for person-
nel in installations where noise level is 
high. Used by AF. 

Pack; low power, intended for operation 
on dry batteries from a stationary posi-
tion. Used by AF. 

Receiving - ME-13 or 56J 
0.7A at 1.5V.DC ME-73 
25 Ma. at 90V.DC 
Transmitting - 
0.7A. at 1.5V.DC 
45 Ma. at 90V.DC 
0.3A. at 7.5V.DC 
45 Ma. at 150V.DC 

TM 11-605 

fAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gMaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covert tne com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio net 

iThe weights of the sets are for normal field operation, 
excluding accessories not required for the type of or-
eration indicated. 

kThe number of Interphone Control Boxes will depend upon 
the type of vehicle in which the radio set is installed. 

Table continued on next page 
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Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 

Emission 
Rated 
Trans. 

& Military Power 
Major Radio Frequency Type Char.Range Output- Freq. Preset Communicates Type 

Type Components Range-Mc Mod. In Milesa Watts Controlb Channels Withc Antennad 

SCR-510 Receiver and 
Transmitter 
BC-620 
Case CS-79 

20.0-27.9 FM Voice - 
5 mi. 

1.8 Xtal 
(Holder 
FT-243) 

2 SCR-293,294,508, 
509,510,528,538, 
608,609,610,628, 
808,828 

Vehicular Use 
Fig.No. 
1428 

6-Ft. Whip (MS-52, 
MS-53) 
Field Use 

Plate Supply 8-Ft. Telescoping 
Unit PE-97 Whip AN-45 or 
Mounting 27-Ft. Wire 
FT-250 (Figs. 1461b & 1461a) 

SCR-511 Receiver and 2.0-6.0 AM Voice - 0.75 Xtal 1 SCR-177,188,193, 10-1/2 Ft. Telescop- 
Fig.No. 
1429 

Transmitter 
BC-745 

5 mi. (Holder 
FT-243) 

(See 
Remarks) 

197,203,209,210, 
245,284,288,299, 

ing Whip 
(Fig. 1461a) 

Tuning Unit 399,499,506,511, 
BC-746 536,543,593,694, 
Chest Unit AN/TRC-2, 
T-39 AN/vRc-1 

SCR-528 Transmitter 20.0-27.9 FM Voice - 30 Xtal 10 scB-293,294,508, 9-Ft. Whip 
Fig.No. 
1430 

BC-604 
Receiver 

Stationary 
15 mi. 

(Holder 
FT-241) 

509,510,528,558, 
608,609,610,628, 

(MS-51 to 53 Incl.) 
(Fig. 1461b) 

BC 603 Moving 808,828 
Mounting 10 mi. 
FT-237 
Interphone 
Control 
Boxes 
BC-606k 

SCR-536 Receiver and 3.5-6.0 AM Voice - 0.02 Xtal 1 sm-177,188,195, 39-In. Telescoping 
Fig.No. 
1431 

Transmitter 
BC-611 

100 Ft. to 
1 mi. 

(Holder 
FT-243) 

197,210,245,284, 
288,299,99,499, 

Whip 
(Fig. 1461a) 

506,511,536,543, 
593,694, 
AN/TEC-2, 
AN/VRC-1 

SCE-538 Receiver 20.0-27.9 FM Voice 10 SCR-293,508,509, 9-Ft. Whip 
1#3.10. 
1432 

BC-603 
Interphone 

510, 528,608,609, 
610,628,808,828 

(MS-51 to 53 Incl.) 
(Fig. 1461b) 

Amplifier 
BC-605 
Mounting 
FT-237 

Interphone 
Control 
Boxes 
BC-6o6k  

aThis is the military characteristic distance range, see 
paragraph 1404. 
bM.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSets with which it is possible to eetabljsh communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

aPower supply units are normally furnished ae a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batterles" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Par. 1408 

Power 
Supply° 

Power Input 
Requirements 

Maintenance 
Equiimnentg  

Weight 
In Use 
(Lbs.) 

TM or 
Inst.Bookk Remarks 

  

      

TM 11-605 Pack and vehicular; low power. Same as 
SCR-509 with additional components for use 
with 6-volt or 12-volt vehicular storage bat-
tery and equipped with shock mount for mount-
ing in a vehicle. When present stocks of 
PE-97 are depleted, PE-120 which operates on 
6, 12 cr 24-volts DC will be supplied as a 
component. Used by AF, FA. 

TM 11-245 Packed and vehicular; for operation from dry 
battery or storage battery Installed in 
vehicle or carried as guidon by man on horse-
back or (using dry battery) as one man load. 
When used with TT-157, the self-contained 
2-volt storage battery can be recharged from 
a 6-volt or 12-volt storage battery. Spare 
tuning unit carried in chest unit and is 
readily available for a quick frequency 
change. Used by Sig.C, CAV, ERG, INF. 

TM 11-600 Vehicular; short range, installed in tank, 
armored car, scout car and truck. Interphone 
Amplifier, integral with transmitter, pro-
vides communication for personnel in installa-
tions where noise level is high. Same as 
SCR-508 less one receiver. Used by AF. 

Vehicular 6V. or 
12V. Bat. with 
Plate Supply Unit 
PE-97 or PE-120, 
and 1 Bat. BA-41 
(Internal, Bias). 
Field Use - 
1 Bat. BA-39 
1 Bat. BA-40 
1 Bat. BA-41 
(Internal,Bias) 

1 Bat. BA-49 or 
Power Supply 
Unit PE-157 in-
cluding self 
contained 2V. 
Stor.Bat. BB-54 

Vehicular Opera- ME-13 or 
tion - ME-73 
Receiving - 
2.8A. at 6.2V.DC 
or 
2.1A. at 12.4V.DC 
Transmitting - 
3.5A. at 6.2V.DC 
or 
2.9A. at 12.4V.DC 
(Dry Bat. Opera- 
tion Same as 
SCR-509) 

Rec. - Test Set 1-56, 
355 Ma. at 1.5%1C Sig. Generator 
20 Ma. at 67.5V.IC 
Xmtr - 
490 Ma. at 1.5V.DC 
50 Ma. at 120V.DC 

121 

39j 
Vehicular 
(Less Mtg. 
FT-338). 
17.5j 

Portable 

Venicular 12V. 
or 24V. Bat. 
(Dynamotor In-
tegral with 
Xmtr and Rec.) 
(DM-34, 12V. or 
DM-36, 24V.for 
Rec.) 
(DM-35, 12V. or 
DM-37, 24V.for 
Xmtr - designed 
for 5 Min. "On", 
15 Min. "Off" 
operation) 

Xmtr and Rec. 
14A. at 24V.DC 
24A. at 12V.DC 

Test Set 165 
1-56, Volt- (Basic 
Ohmmeter Unit with- 
I-107, FM out In-
Sig.Generator, stallation 
Adapter F11-384, Components) 
Precision 
Waveaeter, 
Cord CD-786 

1 Bat. BA-37 
1 Bat. BA-38 

Vehicular 12V. 
or 24v. Bat. 

(Dynamotor In-
tegral with 
Rec. and Inter-
phone Amplifi-
er, DM-34, 12V. 
or DM-36, 24v.)  

Receiving - 
0.25A.at 1.5V.DC 
11Ma.at103.5V.DC 
Transmitting -
0.3A. at 1.5V.IC 
3514a.st103.5V.DC 

Rec. and Int.Amp.  
5A. at 24v.De or 
dA. at 12V.DC  

Test Equip. 5.5 
1E-17 or 
1E-15, and 
RF Sig. Gen- 
erator, Freq. 
Meter SCR-211 
and Test Set 
1-56 

Test Set 115 
1-56, Volt- (Basic 
Ohmmeter Unit with- 
I-107, FM out In- 
Sig. Gen., stallation 
Adapter Components) 
FT-384, 
Cord CD-786 

TM 11-235 Pack; very short range "Handie-Talkie". 
Lightweight, self-contained two-way voice 
radio set for parachute troops. Used by 
INF. 

TM 11-600 Vehicular; receiver only of SCR-528 plus 
a separate interphone amplifier. Installed 
in tank and armored car. Interphone ampli-
fier provides communication for personnel in 
installations where noise level is high. 
Used by AF. 

8Maintenance equipment Is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

iThe weights of the sets are for normal 
excluding accessories not required for 
oration indicated. 

kThe number of Interphone Control Boxes 
the type of vehicle in which the radio 

field operation, 
the type of op- 

will depend upon 
set is installed. 

Table continued on next page 
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Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. (Continued) 

mission 
Rated 
Trans. 

& Military Power 
Major Radio Frequency Type Charasnes Output- Freq. Preset Communicates Type 

Type Components Range-Mc Mod. In Miles Watts Controlb Channels With° Antenna' 

SCR-543 Receiver and 1.68-4.45 AM Voice - 45 Xtal 6 scR-177,188,193, 15-Ft. Whip 
Fig.No. Transmitter Stationary (Holder 197,203,209,210, (MS-49 to 53 Incl.) & 
1433 BC-669 20 mi. FT-171) 245,284,288,299, 7 Ft. Radial Ctpse. 

Remote Con- Moving 399,499,506,511, CP-15 added for non- 
trol Unit 15 mi. 536,543,593,694, vehicular use. 
RM-21 AN/TPC-2, (Fig. 1461b) 

AN/VRC-1 

SCR-593 Receiver 2.0-6.0 AM Voice scR-177,188,193, 7-Ft. Telescoping Whip 
Fig.No. BC-728 197,203,209,245, AN-75-A 
1434 284,288,299,399, (Fig. 1461a) 

499,506,511,536, 
543,694, 
AN/TRC-2, 
AN/VRC-1 

SCR-608 1 Transmitter 27.0-38.9 FM Voice - 30 nal 10 so-293,294,298, 9-Ft. Whip 
Fig.No. RC-684 Stationary (Holder 508,509,510,528 (MS-51 to 53 Incl.), or 
1435 2 Receivers 15 mi. FT-241) 538,608,609,610, 6-Ft. Whip 

BC-683 Moving 619,628,808,828, (MS-52,53) In Half-track 
Mounting 10 mi. AN/CRC-3 (Fig. 1461b) 
FT-237 

Remote Con-
trol 
RM-29 

SCR-609 Receiver and 27.0-38.9 FM Voice 
Fig.No. Transmitter 5 mi. 
1436 BC-659 

Case CS-79 
Remote Con- 
trol 
RM-29 

2 nal 
(Holder 
FT-241) 

2 SCR-293,294,298, 
508,509,510,528, 
538,608,609,610, 
619,628,808,828, 
AN/CRC-3 

13-Ft. Telescoping Whip 
AN-29-C or 
27-Ft. Wire for emerg. 
(Fig. 1461a) 

SCR-610 
Fig.No. 
1437 

Receiver and 27.0-38.9 
Transmitter 
BC-659 
Case CS-79 
Remote Con- 
trol 
RM-29 

Plate Supply 
Unit 
PE-117 
Mounting 
FT-250 

FM Voice -
Stationary 
5 mi. 
Moving 
3 mi. 

2 Xtal 
(Holder 
FT-241) 

2 SCR-293,294,298, 
508,509,510,528, 
538,608,609,610, 
619,628,808,828, 
AN/CRC-3 

13-Ft. Telescoping Whip 
AN-29-C or 
27-Ft. Wire for emerg. 
9-Ft. Whip (MS-50-52) 
For Vehicular Use 
(Figs. 1461a & 1461b) 

&This is the military characteristic distance range, see 
paragraph 1404. 

b
M.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

°Seta with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 

'Antenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

ePower supply unite are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Power Unit PE-108 
Incl. 12V. Stor. 
Bat. 
Power Supply Unit 
PE-110 

Receiving -
220W., 115V., 60 
cycle AC, or 
5.5A.at12V. DC 
Tranamitt43 - 
550W., 115V., 60 
cycle AC at 
85% Power Factor 

Power Pover Input 
Supplye Requirementsf 

Weight 
Maintenance In Use 
Equipmentg (Lbs.)  

919 

Vehicular 12V. or 
24V. Bat. 
(Dynamotor Inte-
gral with Xmtr & 
Rec.) (DM-34,12V. 
or DM-36, 24V. 
for Rec.) (DM-35, 
12V. or Dm-37, 
24v. for Xmtr -
Designed for 5 
Min. "ON" 15 Min. 
"OFF" Operation) 
Remote Control -
1 Bat. B4-27 

1 Bat. BA-39 
1 Bat. BA-40 
1 Bat. BA-41 
(Internal, Bias) 
Remote Control -
1 Bat. BA-27 

Vehicular 6V. 
or 12V. Bat. 
with Plate 
Supply Unit 
PE-117, or Power 
Unit PE-120 
1 Bat. BA-41 
(Internal, Bias) 
Field Use -
1 Bat. BA-39 
1 Bat. BA-40 
1 Bat. BA-41 
(Internal, Bias) 
Remote Control -
1 Bat. BA-27 

Xmtr and Recs. -
16A. at 24v.Dic or 
28A. at 12V. DC 

Vehicular Opera- 
tion - 
Receiving - 
2.7A. at 6.2V.DC 
or 
2.25A. et 12.4V. 
DC 
Transmitting - 
3.25A. at 6.2V.DC 
Or 
2.6A. at 12.4V.DC 

Portable 
500 

Vehicular 
(Incl. 
FT-338) 

200 
(Basic 
Unit with-
out In-
stallation 
Components 
and Remote 
Control) 

55j 
without 
Remote 
Control 

68J 
With Re-
mote Con-
trol 

117 
Without 
Remote 
Control 

130 
With Re-
mote Con-
trol 
(Both wts. 
include 
Case CS-79 
and Bat-
teries) 

Stor. Bat. BB-54 I.85A. at 2V. DC 
(Chargeable from Battery charger 
6v. or 12V. Bat.) 1.1A. at 6V.DC or 

0.85A. at 12V.DC 

Test Set 
1-56, Volt-
Ohmmeter 
1-107, 
FM Sig.Gen., 
Adapter 
rr-394, 
4 to 20 Mc. 
Sensitive 
Precision 
Wavemeter, 
Cord CD-786 

ME-13 or 
ME-73 

Receiving - ME-13 or 
0.94A. at 1.54. ME-73 
28 Ma. at 90V.DC 
Transmitting - 
0.94A. at 1.5v.rc 
48 Ma. at 90V. DC 
0.3A. at 7.5V. DC 
50 Ma. at 150V.DC 

Par. 1408 

TM or 
Inet.Bookh 

TM 11-625 Ground, transportable and vehicular; medium 
power transportable command set for use in 
vehicle or as field station. Equipped with 
its own gasoline driven source of power for 
either application. Receiver may be operated 
from storage battery when gasoline driven gen-
erator is not operating. Transmitter and 
power unit may be controlled from a distance 
of 18 feet with Remote Control RM-21. Sub-
stitute Standard. Used by CAC (AAA). 

Remarks 

Pack and vehicular; Pugh button controlled 
radio receiver for reception of alert or 
warning messages. Used by CAC (AAA), ENG. 

Vehicular; short range, similar to SCR-508 
except in frequency. Provides communication 
for Anti-Aircraft and Anti-Tank Warning and 
Control Nets. Basic sections at Battalion 
Command Post, for Fire Control and Fire Direc-
tion Nets, and for Intra-Battalion Communica-
tion. Installed in armored car, half track 
and truck. Arranged for remote control oper-
ation. When present stocks are exhausted, 
RM-29 will no longer be supplied as a com-
ponent; Remote Control Equipment RC-261 will 
then be ordered separately. Used by FA, TD. 

Pack; low power, intended for operation on 
dry batteries from a stationary position. 
Higher frequency counterpart of SCR-509. 
Arranged for remote control operation. When 
present stocks are exhausted, RM-29 will no 
longer be supplied as a component; Remote 
Control RC-261 will then be ordered sepa-
rately. Used by FA, TD. 

Pack and vehicular; low power, same as 
SCR-609, with additional components for 
use with 6-volt or 12-volt vehicular storage 
battery and equipped with shock mount for 
mounting in a vehicle. Arranged. for remote 
control operation. When present stocks are 
exhausted, RM-29 will no longer be supplied 
as a component; Remote Control Equipment 
RC-261 will then be ordered separately. 
When present stocks of PE-117 are depleted, 
PE-120 which operates on 6, 12 or 24 volts, 
DC, will be supplied as a component. 
Used by FA, TD. 

TM 11-859 

TM 11-620 
TM 11-308 
(Remote 
Control) 

TM 11-615 or 
TM 11-615A 
TM 11-308 
(Remote 
Control) 

TM 11-615 or 
TM 11-615A 
TM 11-308 
(Remote 
Control) 

PAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gMaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the can-
plate set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

jThe weights of the sets are for normal field operation, 
excluding accessories not required for the type of 
operation indicated. 

Table continued on next page 
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Par. 1408 
6 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 

Rated 
EMission Trans. 

& Military Power 
Major Radio Frequency Type Char.Range Output- Freq. 

Type Components Range-Mc  Mod. In Milesa Watts Controlb 

SCR-619i Receiver and 27.0-38.9 FM Voice 1.5 Xtal 
Fig.No. Transmitter 
1438 BC-1335 

Mounting 
FT-506 
3 Battery 
Boxes 
CH-291 

SCR-624 Case CS-80 100-156 AM Voice - 8 Xtal 
Fig.No. Containing Line-of- (DC-11 or 
1439 Transmitter Sight similar) 

BC-625 Max. 130 
Receiver mi. Grd.- 
BC-624 to-Plane 
Rack FT-244 
Control Box 
BC-1175 
BC-1171 
BC-1176 
2 Telephones 
ER-8  

Preset Communicates 
Channels Withc  

2 SCR-293,294,298, 
508,509,510,528, 
538,608,609,610, 
619,628,808,828, 
Aft/CRC-3 

4 SCR-624, RC-256, 
RC-257, 
AN/TRc-7, 
AN/vRc-1 

Type d 
Antenna 

Pack - 
2 Ft. Whip 

(AB-23/0R, AB-24/GR) 
Field Use - 
12-Ft. Whip 
(3 AB-21/GR, 1 AB-22/GR, 
2 AB-23/GR, 1 AB-24/GR) 

Vehicular - 
9-Ft. Whip 
(ms-116 to 118 Incl.) 
(Fig. 1461b) 
(See Remarks) 

1/2-Wave J Ant. AN-94 
on 50-Ft. Mast MA-7 
(Fig. 1465) 

SCR-628 
Fig.No. 
1440 

Transmitter 
BC-684 
Receiver 
Bc-683 
Mounting 
FT-237 

Remote Con-
trol 
W-29 

27.0-38.9 FM Voice -
Stationary 
15 mi. 
Moving 
10 mi. 

30 Xtal 
(Holder 
FT-241) 

10 SCR-293,294,298, 9-Ft. Whip 
508,509,510,528, (MS-51 to 53 Incl.), 
538,608,609,610, or 6-Ft. Whip 
619,628,808,828, (ms-52,53) in Half-track 
AN/CRC-3 (Fig. 1461b) 

SCR-694-AW Receiver and 3.8-6.0 
Fig.No. Transmitter 
1441 BC-1136 

AM Field Use-
CW-30 mi. 
Voice-15 
Vehic.Use-
CW-15 mi. 
Voice-7 

Vehic. - 
25 
CW 

7 
Voice 
Field- 
15 
CW 

5 
Voice 

M.O. 
(Xtal 
Cali-
brated) 
or 
Xtal 

(Holder 
FT-243) 

None SCR-177,188,193, 
(See 197,210,245,284, 
Remarks) 288,299,399,499, 

506,511,536,543, 
593,694, 
AN/TRC-2, 
AN/VRC-1 

15-Ft. Whip 
(MS-49 to 53 Incl.), or 
1/2-Wave Sloping Wire 
(Fig. 1461b without 
base, & 1466) 

SCR-694-0  Receiver and 3.8-6.5 
Fig.No. Transmitter 
1442 BC-1306 

AM Field Use-
CW-30 mi. 
Tone-20 
Voice-15 
Vehic.Use-
CW-15 mi. 
Tone-10 
Voice-7 

Vehic. - 
20 
CW 

7 
Voice 
or Tone 

Field- 
10 
CW 

5 
Voice 
or Tone 

M.O. None 
(Xtal (See 
Cali- Remarks) 
brated) 

or 
Xtal 

(Holder 
FT-243) 

SCR-177,188,193, 
197,210,245,284, 
288,299,399,499, 
506,511,536,543, 
593,694, 
AN/TRC-2, 
AN/VRC-1 

15-Ft. Whip 
(MS-49 to 53 Incl.) 
and Ctpse. CP-12, CP-13 
or 1/2-Wave Sloping 
wire AN-I60 
(Figs. 1460 & 1466) 

&This is the military characteristic distance range, see 
paragraph 11144. 

bm.o. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

°Sets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

ePower supply unite are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "lees batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Par. 1408 

Power 
Supple 

Power Input 
Requirementef  

Maintenance 
Immuipmentg 

Weight 
In Use TM or 
(Lbs.) Inet.Bookh  

47 
Pack 
120 

Vehicular 

 

Remarks 

 

3 Stor.Bat. BB-54 
in 3 Bat. Boxes 
CH-291 
Rechargeable from 
6V., 12V. or 24v. 
DC source with 
Bat. Charger PE-219 

Transmitting -
5.5A. at 6V.DC 
Receiving 
3.5A. at 6V.DC 

ME-13 or 
ME-73 

Pack and vehicular; light weight, similar in 
function to scR-609 and SCR-610. Can be operat-
ed while being carried in man-pack operation on 
packboerd. Will give approx. 6 hours operation 
from its 6-volt battery unit with a 2 to 1 trans-
mitting to receiving ratio. Can be used. with Re-
mote Control RC-261. To replace in part SCR-609 
and SCR-610. A ground plane antenna similar to 
that illustrated in Fig. 1472 may also be avail-
able for use with this set when an elevated an-
tenna is needed for greater range. Used by FA. 

Rectifier RA-62 
Operating from 
Cam,' 115V. or 
230V. 60 cycle 
AC or from Power 
Unit PE-75 
(Not supplied as 
a component part) 
Telephones  - 
4 Bat. BA-30 

Vehicular 12V. or Emtr and Rec.- 
2411. Bat. 14A. at 24V.DC 
(Dynamotor Integral or 
with EmtrandRec.) 24A. at 12V.DC 
(EM-54, 129. or 
DM-36, 24V.forRec.) 
(DM-35, 12V. or 
DM-37, 24V. for 
imtr- designed for 
5 Min. "ON" 15 Min. 
"OFF" Operation) 
Remote Control - 
1 Bat. BA-27 

698 AAF Tech- Air transportable; for ground-to-plane, or 
nical Order ground-to-ground communication. Control Box 
AN 08-10-185 BC-1175 is used for master control and channel 

selection at the set. Control Box BC-1171 pro-
vides send-receive control and channel selection 
at a remote point up to 500 feet from the sta-
tion. Control Box BC-1176 provides only send-
receive control from remote point up to 2 ad. 
over telephone lines. The control boxes also 
provide connection for land-phone communication 
between any two of the three locations utilizing 
Telephone EE-8. Similar to SCR-522 and SCR-542 
airborne sets except for power source and addi-
tional equipment for ground use. Used by AAF. 

Test Set 165 TM 11-620 Vehicular; short range, for providing communica- 
1-56, Volt- (Basic TM 11-308 tion for Anti-Aircraft and Anti-Tank Warning and 
Ohmmeter Unit with- (Remote Control Nets. Basic sections at Battalion Com- 
1-107, out In- Control) mand Post, for Fire Control and Fire Direction 
FM Sig.Gen., stallation Nets, and for Intra-Battalion Communication. In- 
Adapter Components stalled in truck and half-track. Same as scR-608 
FT-384, and Remote less one receiver. Arranged for remote control 
4-20 MC. San- Control) operation. When present stocks are exhausted, 
sitive Pre- RM-29 will no longer be supplied as a component; 
cision Wave- Remote Control Equipment RC-261 will then be 
meter, ordered separately. Used by FA, TD. 
Cord CD-786 

325W., 115v. 60 
cycle AC 

1E-19 or 
1E-12, and 
1-56; or 
1E-36 and 
1-139 

108 TM 11-230 
Field Use, 
193 

Vehicular 
Use 

Hand Gen. GN-53 
Bat. BA-37 
Bat. BA-38 or 
12V. Vehicular 
Bat. and Vib. 
Power Supply 
PE-156 

Hand Gen. cli-58 
and Bat. RA-48, 
or 6v., 12V. or 
24V. Vehicular 
Bat. and Vib. 
Power Supply 
PE-237 

11A. at 12V.DC 
(PE-156) 
(50ovapc, 6v. 
DC and 1.5V.DC 
derived from 
GN-53 or PE-156) 
(Rec. may be op-
erated for ap-
prox. 8 hrs. an 
Bat. BA-37 and 
BA-38). 

10A. at 12V.DC 
(PE-237) 
Approx. 50W. at 
425V.DC, 6V.DC & 
1.5v.rc derived 
from GN-58 or 
PE-237. 
(Receiver may be 
operated for 
approx. 20 hrs. 
on Bat. RA-48)  

Pack; ground, transportable; and vehicular; 
provides communication for parachute troops. 
Switch selection of master oscillator or 
either of two crystal frequencies. Trans-
ported by vehicle or man pack. Limited pro-
duction. Used by IMF. 

Pack; ground, transportable; and vehicular; 
Provides communication for Parachute, Airborne 
and Mountain Troops. Switch selection of 
master oscillator or either of two crystal fre-
quencies. Transported by vehicle or man pack. 
Replacement for SCR-284. Used by Sig.C, CAC, 
FA, INF. 

85 Preliminary 
Field Use, Instruction 
175 Book 

Complete 

f
AC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gmaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

4The first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

I Not available until late in 1944. 

Table continued on next page 
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Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. (Continued) 

Rated 
Emission Trans. 

& Military Power 
Major Reel° Frequency Type Char.Range Output- Freq. Preset Communicates Type 

Type Components Range-Mc Mod. In Milesa  Watts Controlb Channels Withc Antennad 

SCR-808 1 Transmitter 27.0-38.9 FM Voice - 35 M.O. 4 SCR-293,294,298, 9-Ft. Whip 
Fig.No. 
1443 

BC-924 
2 Receivers 

Stationary 
15 mi. 

High 
2 

(Xtal 
Calibrated) 

508,509,510,528, 
558,608,609.610, 

(MS-51 to  53 tncl.)or 
6-Ft. Whip ms-5, 5; 

BC-923 Moving Low 619,628,808,828 (Fig. 1461b) 
Mounting 10 mi. 
FT-237 

SCR-828 Transmitter 27.0-38.9 FM Voice - 35 M.O. 4 sop-295,294,298, 9-Ft. Whip 
Fig.No. 
1444 

BC-924 
Receiver 

Stationery 
15 ml. 

High 
2 

(Xtal 
Calibrated) 

508,509,510,5..8, 
538,608,609,610, 

(ms-51 to. 5; Inc1.)or 
6-Ft. Whip MS-52,53 

BC-923 Moving Low 619,628,808,828 (Fig. 3461b) 
Mounting 10 mi. 
FT-237 

RC-256 Receiver 100-156 AM CW, Tone, None SCR-624, pc-257, Bal. Vert. Half-wave 
Fig.Nc. 
1445 

BC-639 
Freq.Meter 
pc-658 

Voice AN/TRC-7, 
AN/VRC-1 

Dipole 120-81 on 90-ft. 
Mast AN-56. Normally 
supplied with PC-257 

Frame FM-39 (Fig. 1467) 

ELL.= Transmitter 
Fig.No. BC-640 
1446 

100-156 AM Tone, 
Voice 
Line-of-
Sight 

50 Xtal 1 SCP-624, RC-256, Bal. Vert. Half-wave 
AN/TRC-7, Dipole PC-81 on 90-ft. 
AN/VRC-1 Mast AN-56 

(Fig. 1467) 

AN/CPC-3 Transmitter 30-40 FM Voice - 
Fig.No. PA-8218 25 mi. 
1447 Receiver 

PA-8098 
Xmtr Control 
P-8209 
Rec. Control 
P-8208 

(Combined in 
Xmtr Kit 
FMT-50BC 

Rec. Kit 
FSKP-151C) 
Crystal Kit 
P-8214 

(See Remarks) 

50 Xtal 1 sop-298,608,609, 
610,619,68,808, 
828, AN/CPC-3 

Adj. Vert. Coax. Half-
wave Dipole (F.M. Link 
1566 or 1628), or Vert. 
Half-Rhombic and 
Coupling Unit 
All in Ant. Kit P-&12 
(Figs. 1468 & 1469) 
(Ants. normally mtd. on 
50-ft. plywood Mast 
AB-38/CP., not incl. in 
Ant. Kit) 

aThJs is the military characteristic distance range, see 
Paragraph 1404. 
b
M.O. is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSets with which it is possible to establish communication 
by virtue of overlap In operating frequency ranges. Com-
munication ngi.) also be established with airborne radio seta 
which operate in the same frequency range. Obsolete sets 
not covered, see paragraph 14C9  for their frequency 
overlap. 

dAntenna is part of set except for AN/CRC-3 -n which case 
it Is part of a system. Figure numbers refer to sketchee 
of representative antenras. 

°Tower supply units are normally furnished as a part of 
toe radio set tulees stated otherwise. The recently 
adopted policy of shipping equipment'lese batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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Par. 1408 

Power e  
Supply  

Vehicular 12V. 
or 24V. Bat. 
(Dynamotor Inte-
gral with Xmtr 
and Rec.) 
(DM-64, 12V. or 
DM-66, 24V. for 
Rec.) (DM-65, 
12V. or DM-47, 
24V. for Xmtr) 

Vehicular 12V. 
or 24V. Bat. 
(Dynamotor Into 
gral with Xmtr 
and Rec.) 
(Dm-64, 12V. or 
DM-66, 24V. for 
Rec.) (DM-65, 
12V. or DM-47, 
24V. for Xmtr)  

Power Input Maintenance 
Requirementsf EquiumentS  

Xmtr and Recs.  
24A. at 24V.DC 
or 
40A. at 12V.DC 

Xmtr and Rec.  
20A. at 24V.DC 
or 
33A. at 12V.DC  

Weight 
In Use 
(Lbs.) 

225 
(Basic 
Unit with-
out In-
stallation 
Components) 

190 
(Basic 
Unit with-
out In-
stallation 
Components) 

TM or 
Inst.Bookh  

TM 11-601 Vehicular; short range, used in sea coast Artillery 
Batteries and by Military Police. Similar to 
scR-608 except using crystal calibrated, master 
oscillator control and interphone amplifier inte-
gral with transmitter for use in installations 
where noise level is high. Used by CAC, MP. 

TM 11-601 Vehicular; used in sea coast Artillery Batteries 
and by Military Police. Same as scR-808 lees one 
receiver. Used by CAC, MP. 

Remarks 

Ground, transportable; receiving equipment only, 
used with transmitting equipment RC-257 as a single 
channel radio link terminal station in conjunction 
with other VHF equipment. A 9z9x7 ft. or larger 
waterproof shelter is required to house the com-
bined equipment. May to operated from a remote 
point, over telephone lines, up to a distance of 
8 miles; or up to 14 miles with the addition of 
Telephone Repeater EE-99. (BC-639 also used in 
VHF Fighter Control Equipment SCR-563, 564, 565, 
566, 567, 574, 575, 653, 654, 637, 644, 645 and 
AN/CBC-2). Used by AAF. 

Ground, transportable; transmitting equipment only, 
used with receiving equipment R0-256 as a single 
channel radio link terminal station in conjunction 
with other VHF equipment. A gx 9x7 ft. or larger 
waterproof shelter is required to house the com-
bined equipment. May be operated from a remote 
point, over telephone lines, up to a distance of 
8 miles; or up to 14 miles with the addition of 
Telephone Repeater EE-99. (BC-640 also used in 
VHF Fighter Control Equipment SCR-562, 567, 573, 
632, 637,  643 and 645). Used by AAF. 

Rectifier RA-42 90W., 115V. or RCA Volt- 600 AAF Tech- 
and 115V. or 230V. 60 cycle ohmyst Jr. nical Order 
230v. 60 cycle AC or similar AN 08-1Ce227 
Com'l. Power 

115V. or 250V. 
60 cycle 
Com'l Power 

860W. 115V. or 
230v. 60 cycle 
AC 
(1.18 EVA for 
RC-256 and 
RC-257 to- 
gether) 

4050 AAF Tech-
nical Order 
AN 08-10-227 

115V., 6o cycle 
AC from PE-75 
(Not supplied 
as a component 
part) 

Xmtr - 
290W. 115V. 
6o cycle AC 
Roc. - 
75W. 115V. 6o 
cycle AC 

Microem- 
meter 
R-81oo 
(Part of 
AN/CBC-3) 

Preliminary 
Instruction 
Book for 
Signal Air-
craft Warn-
ing System 
Communica-
tions 
Equipment 

Air transportable; commercial police radio set, 
modified for use in Air Warning service. Pack-
aged for transportation by air. Transmitter of 
AN/CRC-3 employe a frequency multiplication of 
32 times crystal frequency. Replaced by 
AN/CRC-3A. arocurement similar to AN/CRC-3A. 
Type numbers of the major components are those 
assigned by the manufacturer (Galvin Mfg. Corp.) 
and are not Signal Corps designations. Used 
by AAF. 

fAC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

Naintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hthe first TM listed for each radio set c,vers the com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

Table continued on next page 
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Freq. b 
Control  

Preset Communicates 
Channels Withc  

Type 
Antenna' 

Xtal 1 SCR-298,608,609, 
610,619,628,808, 
828, AN/0E0-3 

Adj. Vert. Coax. Half-
wave Dipole (F.M. Linl 
1566 or 1628), or Vert. 
Half-rhombic and Coup-
ling Unit. All in Ant. 
Kit P-8212. 
(Figs. 1468 & 1469) 
(Ante. are normally mtd. 
on 50-ft. plywood Mast 
AB-38/CR, not incl. in 
Ant. Kit) 

Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. (Continued) 

Rated 
Emission Trans. 

& Military Power 
Major Radio Frequency Type Char.Range Output- 

Type Components  Range-Mc  Mod. In Milesa  Watts  

AN/CRC-3A Transmitter 30-40 FM Voice - 50 
Fig.No. PA-8244 25 mi. 
1447 Receiver 

PA-8245 
Xmtr Control 
P-8209 
Rec. Control 
P-8208 

(Combined in 
Xmtr Kit 
FMT-50HD 

Rec. Kit 
FSKR-15HD) 
Crystal Kit 
P-8214 

(See Remarks) 

AN/TRA-1 Amplifier 70-100 250 
(Amplifier AM-8/TRA-1 
Equipment) Spare Parts 
Fig.No. Kit 
1448 mc-11/TEA-1 

3-Elem. Directional 
Array (Incl. in Ant. 
System AS-19/TRC-1) 
(Furnished with AN/TRC-1, 
3 or 4) (Normally mtd. 
40 ft. above ground) 
(Fig. 1470) 

AN/TRC-1 
Fig.No. 
1449 

Transmitter 
T-14/TRC-1 
Receiver 
R-19/TRC-1 

70-100 FM Voice - 
25 mi. 
(Line-of-
sight) 

High Xtal 
Power (Holder) 
50 Xmtr 

(FT-241) 
Low Rec. 
Power (FT-243) 
10 

1 AN/TRC-1,AN/TRC-3, 
AN/TEc-4 

3-Elem. Directional 
Array (Incl. in Ant. 
System AS-19/TRC-1) 
(2 supplied) 
(Fig. 1470) 
(Ant. Extension Kit 
MX-141/TRC-1 incl. for 
raising ant, from 40-ft. 
to 50-ft. when only one 
antenna is required.) 

aThis le the military characteristic distance range, see 
paragraph 1404. 
bM.O. Is used to indicate Master Oscillator control and 
Xtal to indicate crystal control. 

cSete with which it is possible to establish communication 
by virtue of overlap in operating frequency ,,re,-es. Com-
munication may also be established with airLcmle radio 
sets which operate in the same i'requencj range. obsolete 
sets not covered, see paragraph 1409 foe their 'vequency 
overlap. 

dAntenna is part of set except for AN/CRC-3A, in which 
case it is part of a system. Figure numbers refer to 
sketches of representative antennas. 

ePower supply units are normally furnished as a part of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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TM or 
Inst.Book  

Preliminary 
Instruction 
Book for 
Signal Air-
craft Warn-
ing System 
Communica-
tions 
Equipment 

Power 
Supply°  

Power Input f Maintenance 
Requirements Equipmentg  

Weight 
In Use 
(Lbs.)  

115V., 60 cycle 
AC from PE-75 
(Not supplied 
as a component 
part) 

Xmtr - 
290W. 115V. 6o 
cycle AC 
Rec. - 
75W. 115V. 6o 
cycle AC 

Microammeter 
P-8100 (Part 
of AN/CRC-3A) 

Power supply 
PP-13/TRA-1 
(Operates from 
115V., 6o cy-
cle AC Com.' 
Power or Power 
Unit PE-75 
normally sup-
plied with 
AN/TRC-1, 
AN/TRC-3 or 
AN/TRC-4) 

115V., 60 cy-
cle AC Com.l. 
Power or 
Power Unit 
PE-75 

800w., 115v., 
60 cycle AC 

Xmtr - 
250W. 115V. 60 
cycle AC 
Rec. - 
100W. 115V. 6o 
cycle AC 

Test Set 
1-56 (Fur-
nished with 
the asso-
ciated 
AN/TRC-3 or 
AN/TRC-4) 

Test 0sc. 
TS-32/TRC-1 
(Part of 
AN/TRC-1) 
and 
Test Set 
1-56 (Not 
Included) 
(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance) 

282 TM 11-2601 
(Less Run- 
ning Spares 
& Spare 
Parte Kit 
MK-11/TRA-1) 

1435 TM 11-2601 
TM 11-900 
(Power Unit) 

Par. 1408 

Remarks 

Air transportable; similar to AN/CRC-3 except 
transmitter employs a frequency multiplication 
of 8 times crystal frequency. Replaces AN/CRC-3. 
Usually obtained in groups of 30 sets. Antenna, 
spare parts, crystal kits, maintenance equip-
ment, etc. except 50-foot plywood mast provided 
on a system basis. Type numbers of the major 
components are those assigned by the manufac-
turer (Galvin Mfg. Corp.) and are not Signal 
Corps designations. Used by AAF. 

Ground, transportable; amplifier equipment for 
use in conjunction with Radio Set AN/TRC-1, 
Radio Terminal Set AN/TRC-3 or Radio Relay Set 
AN/TRC-4. Provides approximately 6 db gain in 
output when used with the transmitters of the 
foregoing radio sets. Used by AGF, ASF. 

Ground, transportable; VHF FM radio transmitter 
and receiver together with the necessary ac-
cessories to set up a field radio station. De-
signed to operate with a voice frequency band 
from 200-12000 cycles and, in conjunction with 
spiral-four carrier terminal equipment, will 
provide four telephone circuits, any one of 
which may be used to provide one facsimile cir-
cuit or four voice frequency telegraph circuits. 
Transmitter employs a frequency multiplication 
of 96 times crystal frequency. Includes provi-
sion for installation as an intermediate auto-
matic radio relay station. Provision is made 
for coupling directly to spiral-four cable and 
carrier Telephone Terminal CF-1 when the radio 
circuit is used as a part of the Signal Corps 
four-channel carrier telephone system. Alter-
natively, this set may be used on a single chan-
nel basis, push-to-talk, in which case it can 
be remotely controlled and the transmitter sat-
isfactorily voice modulated from a distance of 
2 miles over Wire W-110-B, using Remote Control 
Equipment AN/TRA-2. (Not furnished as a com-
ponent part.) This distance may be extended to 
7-1/2 miles of Wire W-110-B when used with Oper-
ations Center AN/TTQ-1 which includes an aux-
iliary amplifier. Used by Sig.C, AAF. 

f
AC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9 

Maintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that set. 
All are normally supplied with the radio set. 

Table continued on next page 
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Type 
Antennad 

AM c1i-80 mi. 
Tone- 
Voice 

Receiver and 3.8-6.5 
Transmitter 
BC-1306 
Receiver and 2.0-3.4 
Transmitter 
RT-12/TRC-2 

AN/TRC-2 
Fig.No. 
1450 

M.O. 
(nal Cal- 
ibrated) 

or 
Xtal 

(Holder 
FT-243) 

None SCR-177,186,193, 
(See 197,203,209,210. 
Remarks) 45,284,288,299, 

399,499,506,511, 
536,543,593,694, 
Am/tnc-2, 
AN/VRC-1 

1 AN/TRC-1,AN/TRC-3, 
AN/TRC -4 

ANmc-3 
Fig.No. 
1451 

FM Voice -
25 mi. 
per link 
(Line-of-
sight) 

2 Transmitters 70-100 
T-14/TWC-1 
2 Receivers 
W-19/TWC-1 
3 Telephones 
EE-8 

1/4-Wave Inv. L Ant. 
with Ctnse. (for 
1.0-3.4 Mc.) or 
1/2-Wave Inv. L Ant. 
without Ctpee. (for 

Mc.) 
(Fig. 1458) 

3 Elem. Directional 
Array (Incl. in Ant. 
System AS-19/TRC-1 
(2 supplied) Normally 
mtd. 40-ft. above 
ground 
(Fig. 1470) 

PE-162 
20 
cW 

7 
Tone or 
Voice 

0N-.27 
10 
CW 

5 
Tone or 
Voice 

High Ital 
Power (Holder) 
50 latr 

(FT-241) 
Low Rec. 
Power (FT-243} 
10 

Par. 1408 

RADIO SETS FOR GRUIJND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued; 
Rated 

Emission Trans. 
& Military Power 

Major Radio Frequency Type Char.Range Output- 
Type Components Range-Mc  Mod. In Milesa Watts  

Freq. b Preset Communicatee 
Control  Channels With°  

ANAS0-4  3 Transmitters 70-100 
Fig.No. T-14/TRC-1 
1452 3 Receivers 

R-19/TRC-1 
1 Control Box 
C-21/TRC-1 
3 Telephones 
NE-8 

FM Voice-
25 mi. 
per link 
(Line-of- 
sight) 

High Xtal 
Power (Holder) 
50 Ectr 

(FT-241) 
Low Rec. 
Poser (FT-243) 
10 

1 AN/TRC-1,AN/TRC-3, 
AN/TRC-4 

3-Elem. Directional 
Array (Incl. in Ant. 
System AS-19/TRC-I 
(4 supplied) Normally 
mtd. 40 ft. above 
ground 
(Fig. 1470) 

AN/TBC-•0 Receiver and 
Fig.No. Transmitter 
1453 RT-53/TRC-7 

100-156 AM Voice - 0.5 
35 ml. 
Ground- 
to-Plane 
(Line-of- 
sight) 

Xtal 
(DC-11 or 
Similar) 

2 SCR-624,RC-256, 
RC-257, 
AN/TRC-7, 
AN/VRC-1 

Vert. Conical Dipole 
AS-12/TRC-7 mtd. on 
30-ft. alum. Mast 
(Incl. in Ant. Assem-
bly AS-110/TRC-7) or 
1/4-Wave Whip 
AT-59/TRC-7 mtd. on 
set with flex. An:. 
Base AB-37/TRC-7 
(Fig. 1471) 

aThis is the military characteristic distance range, see 
Paragraph 1404. 

114.0. is used to indicate Master Oscillator control and 
Ital to indicate crystal control. 

°Sets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Com-
munication may also be established with airborne ladle 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap.  

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

aftwer supply units are normally furnished as a part of the 
radio set unless stated otherwise. The recently adopted 
policy of shipping equipment "lees batteries" requires 
that dry batteries, in general, be requisitioned sep-
arately. Storage batteries, except vehicular, are sup-
plied with the set. 
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TM or 
Inst.Bookh 

TM 11-2603 Ground, transportable; and pack; special for com- 
ennication from isolated units to headquarters. 
Two complete receiver and transmitter combinations 
each provided with switch selection of master os-
cillator or either of two crystal frequencies. 
Requires 12 to 14 men for transportation. Used 
by Sig.C. 

Weight 
In Use 
11,b8.1 

500 
(Radio 
equip-
merit 
only) 

Reuarke 

Par. 1408 

Power Power Input f Maintenance 
Supply

e 
 Repriremente  Emaiumentg  

1 Rand Gen. GN-57 
or 2 Power Unite 
PE-162 - 
2 Bat. BA-48 
2 Vib. 'Units 
PP-39/TBC-2 
incl. 2 Stor. 
Bat. BB-54, re-
chargeable from 
6V. or 12V. 
vehicular bat. 
or O8-57 or 
PE-162 

Approx. 50W. at 
425V. DC., 6V., 
DC, and 1.5V.DC 
from GA-57,  or 
100W. at 500V.DC 
and 7V. DC from 
PE-162. Either 
receiver may be 
operated for ap-
prox. 10 hrs. 
Pram a fully 
charged BB-54 & 
PP-39/T9C-2 or 
for approx. 20 
hrs. from Bat. 
BA-48 

115V., 60 cycle 
AC Com'l Power 
or Power Unit 
PE-75 (3 Sup-
plied) 
Test Set - 
I Bat. BA-2 
1 Bat. BA-30 
1 Bat. BA-31 
Telephones  -
6 Bat. MA-30 

115V., 60 cycle 
AC Com.1. Power 
or Power Unit 
PE-75 (3 Sup- 
plied) 
Test Set - 
1 Bat. BA-2 
1 Bat. BA-30 
1 Bat. BA-31 
Telephones  - 
6 Bat. BA-30  

Test Dec. 
TS-32/TRC-1 
and Teat 
Set 1-56 
(Both part 
of A11/TBC-3) 
(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance) 

Test 0sc. 
TS-32/TRC-1 
and Test 
Set 1-56 
(Both pert 
of AN/TRC-4) 
(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance)  

Ground, transportable; Radio Terminal Set util-
izes the same basic components as Radio Set 
AN/TRC-1, but includes sufficient extra equipment 
to insure continuous 24-hour-a-day service as a 
four-channel carrier telephone radio terminal 
used in conjunction with carrier Telephone Ter-
minal CF-1. When the radio circuit is used as a 
link in the spiral-four carrier telephone system, 
the carrier telephone terminal is located at the 
terminal of the vire system rather than at the 
radio terminal. A spare transmitter and receiver, 
and spare power units are furnished. Used by AAF, 
AGF, ASF. 

Ground, transportable; Radio Relay Set utilizes 
the same basic components as Radio Set AN/TRC-1, 
but includes sufficient extra equipment to pro-
vide en independent two-way four-channel radio 
repeater station with sufficient spare equipment 
to insure 24-hour a-day continuous service. Two 
transmitters and two receivers are required for 
the relay operation, with en extra unit of each 
provided as a spare. Used by AAF, AGF, ASF. 

2650 TM 11-2601 
TM 11-900 
(Power Unit) 
TM 11-333 
(Telephone) 

3500 TM 11-2601 
TM 11-900 
(Power Unit) 
TM 11-333 
(Telephone) 

Ettr - 
250W. 115V. 60 
cycle AC 
Rec. - 
10014. 115V. 60 
cycle AC 

2 Entre - 
500W. 115V. 
60 cycle AC 
2 Recs. -
200W. 115V. 
60 cycle AC 

Approx. 22W. at 
4.5V. and 150V. 
DC from Hand 
Gen. or 0.55A. 
at 4.5V. DC and 
0.125A. at 150V. 
DC from Dry Bat. 
Receiving - 
380 Ma. at 4.5V. 
DC 
26 Ma. at 150V. 
DC 

Band Generator 
G-3/TRC-7, 
3 Bat. BA-65 & 
7 Bat. BA-211/U, 
or 
1 Bat. BA-70 

1E-19 85 
Approx. 

Pack; ground, transportable; light weight, VHF 
communication set. Transportable by fourman 
teem. Can be remotely controlled up to a dis-
tance of 2 mi. of Wire W-110-B by the addition 
of Remote Control Equipment RC-261. It is pos-
sible, by means of the power switch, (1) to 
transmit and receive using battery supply only, 
(2) to transmit and receive using hand genera-
tor only, and (3) to transmit using hand gen-
erator and to receive using battery supply. 
Used by AAF. 

PAC power input requirements are given in vette. To ob-
tain volt-amperes divide vette by 0.8 to 0.9. 

gbiaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that 
set. All are normally supplied with the radio set. 

JNot available until late in 1944. 

Table continued on next page 
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Par. 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA.  (Continued) 
Rated 

Emission Trans. 
& Military Power 

Frequency Type Char.Range Output- ?req. Preset Type 

AN/TRC-0 Transmitter 230-250 FM 
Fig.No. T-307Nc-8 
1454 Receiver 

R-48/220-8 

Vole* - 
(Line-of-
sight) 

12 M.O. 
(Temp. 
Compensated 
Concentric 
Tuned Trans. 
Line) 

None Ns/Tsc-8, 
AI/C-11, 
AN/TRC-12 

1/2 Wave Dipole with 
90' Corner Reflector 
(Ant. Assembly 
As-52/Tfic-8 and Ant. 
Support AB-( )/22C-8) 
(2 Supplied) 
(Fig. 1473) 

AN/TRC-11J 2 Transmitters 230-250 PM 
Fig.No. T-30/TRC-8 
1k55 2 Receive -e 

N-118/Tsc-8 
3 Telephones 
56-8 

Voice - 
(Line-of- 
sight) 

12 M.O. 
(Temp. 
Ccmpensated 
Concentric 
Tuned Trans. 
Line) 

None Nersc-8, 
AN/TRC-11, 
AN/TRC-12 

1/2 Wave Dipole with 
90' Corner Reflector 
(Ant. Assembly 
AS-52/TRC-8 and Ant. 
Support AB-( )/TsC-8) 
(2 Supplied) 
(Fig. 1473) 

AN/TNc-12,1 3 Transmitters 230-250 PM 
Fig.No. 2-30/12C-8 
1456 3 Receivers 

R-168/T-8 
3 Telephones 
NN-8 

Voice - 
(Line-of-
sight) 

12 M.O. 
(Temp. 
Compensated 
Concentric 
Tuned Trans. 
Line) 

None NN/Tsc-8, 
NN/Tsc-11, 
AN/TRC-12 

1/2 Wave Dipole with 
90' Corner Reflector 
(Ant. Assembly 
AS-52/TRC-8 and Ant. 
Support AB-( )/Tsc-8) 
(4 Supplied) 
(Fig. 1473) 

AN/VRC-1 Transmitter AM Sr Portion- 75 M.O. None 505-177,186,195, 15-/t. Whip 
Fig.No. 
1457 

BC-191 
Tuning Unit 

ti  Stationary (BC-191) 
CW-60 mi. 

BC-191, 
Ital 

(BC-191& 
BC-312) 

197,205,209,210, 
245,284,288,299, 

(Ns-49 to 53 Incl.) or 
22-1/2 It. Wire for 

Tu-6 Tons-k0 mi. 6 399,499,506,511, BC-191. 
Tu-7 k.5-6.2 Voice-20 ml. (BC-625) BC-625 (ac-625& 536,543,593,624, 3-Ft. Whip (23-53) for 

Receiver Moving BC-624) 694, sc-256, sc-625 
BC-312 1.5-18.0 CW-30 ed. RC-257, AN/TRC-2, (Fig. 1461b) 
Case CS-80 Tone-20 ml. AN/TRC-7,AN/VRC-1 
Containing Voice-15 mi. 

Transmitter VHF Portion- 
BC-625 100-156 Voice - 
Receiver Line -of- 
BC-62k 100-156 Sight 
Rack FT-244 Max. 130 mi. 
Int.Ccut.Box Grd.-to- 
BC-606 Plane 

AN/VRC-3 Receiver and 40-48 FM Voice 0.5 M.O. None SCR-300, 3-It. Whip MS-118 or 
Fig.No. 
1422 

Transmitter 
BC-1000 

(Ital Cal-
ibrated) 

AN/VRC-3 6-Ft. Whip MS-117 & 
Ns-118 for Vehicular 

Mounting 
FT-250 

(g 2 Li
h
t  
t Tank 

Use, or 33-in. Short 
Whip (AN-130) for 
portable use 

FT-317 (Fig. 1461b & 1462) 
(Med.Tank 24) 

Major Radio 
Type Components Ranee -Mc Md. In Mlles& Watts Antennaa Controll'  Channels 

Communicates 
Withc 

aThis is the military characteristic distance range, see 
paragraph 1404. 

bM.O. is used to indicate Master Oscillator control and 
Ital to indicate crystal control. 

°Sets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges. Con-
munication may also be established with airborne radio 
sets which operate in the seam frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap.  

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennae. 

°Power supply units are normally furnished as a pert of 
the radio set unless stated otherwise. The recently 
adopted policy of shipping equipment "less batteries" 
requires that dry batteries, in general, be requisi-
tioned separately. Storage batteries, except vehicular, 
are supplied with the set. 
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115V., 6o cycle 
AC Coa'l Power 
or Power Unit 
PE-75 (3 Sup-
plied) 

Xmtr and Rec.-
.410W., 115V. 
60 cycle AC 

(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance) 

115V., 60 cycle 2 Metre. and 
AC Com'l Power 2 Recs. - 
or Poser Unit 20O:7115V. 
/11-75 (3 Sup- 6o cycle AC 
plied) 

(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance) 

Dyn. BD-77 
Dyn.Unit PE-98 
Vehicle's 12V. 
Stor. Battery 

Xmtr - BC-I91 
57A. (Max.) at 
14.2V.DC from 
Vehicle's Bat. 
Generator. 
Rec. - BC-312  
4.2A. at ]2%DC 
Xmtr - BC-625 
23A.at 14v.pc 
Rec. - BC-624  
22A. atl4V.DC 

Test Equip. 
1E-36 and 
Test Set 
1-139, or 
1E-19 or 
1E-12, 
and 1-56 

Par. 1408 

Weight 
Power 

0 
Power Input Maintenance in Use TM or 

Supply Requirements' Equinmentg  (Lbs.) Inst.Bookh  

115V., 60 cycle 
AC Com'l Power 
or Power Unit 
PE-75 (1 Sup-
plied) 

Xmtr and Rec.- (Spare parts 
410W., 115V. and running 
60 cycle AC spares furn- 

ished to ef-
fect average 
repairs and 
maintenance) 

1224 Ground, transportable, VHF FM radio transmitter and re-
ceiver together with the necessary accessories to set up 
a field radio station. Designed to operate with a voice 
irequency band from 200-12000 cycles and, in conjunction 
with spiral-four carrier terminal equipment will provide 
four telephone circuits, any one of which may be used 
to provide one facsimile circuit or four voice fre-
quency telegraph circuits. Transmitter employs a fre-
quency multiplication of 3 times the master oscillator 
frequency. Includes provision for installation as an 
intermediate automatic radio relay station. Provision 
is made for coupling directly to spiral-four cable and 
carrier Telephone Terminal CF-1 when the radio circuit 
is used as a part of the Signal Corps four-channel 
carrier telephone system. Alternatively, this set may 
be used on a single channel basis, push-to-talk, in 
which case it can be remotely controlled and the 
transmitter satisfactorily voice modulated from a 
distance of 2 miles over Wire W-110-B, using Remote 
Control Equipment AN/TRA-2. (Not furnished as a 
component part.) Used by Sig.C, AAF. 

Remarks 

2229 Ground, transportable; Radio Terminal Set utilizes the 
same basic components as Radio Set AN/TRC-8, but includes 
sufficient extra equipment to insure continuous 24-hour-
a-day service as a four-channel carrier telephone radio 
terminal used in conjunction with carrier Telephone Ter-
minal CF-1. When the radio circuit is used as a link in 
the spiral-four carrier telephone system, the carrier 
telephone terminal is located at the terminal of the 
wire system rather than at the radio terminal. A spare 
transmitter and receiver, and spare power units are 
furnished. Used by AAF, AGF, ASF. 

3036 Ground, transportable; Radio Relay Set utilizes the same 
basic components as Radio Set AN/TRC-8, but includes BR-
ficient extra equipment to provide an independent two-
way four-channel radio repeater station with sufficient 
spare equipment to insure 24-hour-a-day continuous ser-
vice. Two transmitters and two receivers are required 
for the relay operation, with an extra unit of each pro-
vided as a spare. Used by AAF, AGF, ASF. 

Ground, mobile; wahines ma-542, air-to-ground set, with 
SCR-193 to give a combined BF and VHF set for ground-to-
air and ground-to-ground communication. Mounted in 1/4-
ton 4 z 4 truck (not a component). Used by AAF. 

334 TM 11-277 
(Combined 
Operation) 
TM 11-273 
(Radio Set 
SCR-193). 
AAF, Tech-
nical Order 
TO 0840-105 
(Radio Set 
SCR-542). 

Bat. BA-70 Isar - ME-40 or DC 
0.5A. at 4.5X DC Vacuum Tube 
25 Ma. at sour Voltmeter & 
45 Ma. at 1504 Iroltobeffeeter 
DC 1-107, and 
Bee. - Sig.Generator 
0.3A. at 4.5V.DC or Freq.Meter 
25 Ma. at 90V.DC SCR-211 

TM 11-242 Vehicular; similar to SCR-300 except arranged for in-
stallation in Light and Medium. Tanks. Used by AF. 

f
AC power input requirements are given in watts. To ob-
tain volt-amperes divide watts by 0.8 to 0.9. 

gMaintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec-
trical instruments which may be required to provide norm-
al servicing of the sets. 

hThe first TM listed for each radio set covers the com-
plete set; subsequent TM's cover components of that 
set. All are normally supplied with the radio set. 

'Not available until late in 1944. 
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ANTENNA 

G' A ND 
tlPRATOR 

TRANSMITT 
RECEIVER 

Par. 1408 

BATTERIES 

FIGURE 1401. Radio Set SCR-131 or 161 

FIGURE 1402. Radio Set SCR-171 
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TRANSMIT TER 
ANTENNA 
TUNING UNIT 

TUNING 
UN IT 

TUNING UNIT CHEST 

• •7* • • • 
• 

• • low*. • 40  • 

ANTENNA 
MA ST SECTIONS 

H F RECEIVER 
TRANSMITTER —

TUNING UNIT — 

— ANTENNA 
TUNING 
UNIT 

L.F. RECEIVER 

Par. 1408 

ANTENNA CHEST 

FIGURE 1403. Radio Set SCR-177—A 

I- TUNING UNIT CHEST 1 ANTENNA CHEST 

FIGURE 1404. Radio Set SCR-177-B 
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ANTENNA 
TUNING UNIT 

DYNAMOTOR 

RECEIVER 
TRANSM ITTER 

TUNING UNIT 

POWER UN IT ---1 

Par. 1408 

FIGURE 1405. Radio Set SCR-178 or 179 

FIGURE 1405. Radio Set SCR-188 
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CONTROL 
UNIT 

MAST 
BASE 

ANTENNA 

DYNAMOTOR 

RECEIVER 

TRANSMITTER 

TUNING 
UNIT 

FIGURE 1408. Radio Set SCR-193-( ) 

Par. 1408 

TRANSMITTER CONTROL UNIT 

RECTIFIER TUNING UNIT 

401 

FIGURE 1407. Radio Set SCR-188-A 



RECEIVING 
EQUIPMENT IN TRAILER K- 19 

TRANSMITTER IN 
TRUCK K-I8 

Par. 1408 

ANTENNA -A 

FIGURE 1409. Radio Set SCR-194 FIGURE 1410. Radio Set SCR-195 

LOUD SPEAKERS 

REMOTE -... 
CONTROL 
UNIT 

FIGURE 1411. Radio Set SCR-197 
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HAND GENERATOR 

ANTENNA 
BAG 

CONTROL 
BOX 

RECEIVER 
(TRANSMITTER 
ON OTHER SIDE 
OF SADDLE) 

-CONTROL BOX 

TRANSMITTER - MOTOR 
GENERATOR 
AND BATTERY 
UNIT 

Par. 1408 

4.- ANTENNA 

FIGURE 1412. Radio Set SCR-203 

FIGURE 1413. Radio Set SCR-209 FIGURE 1414. Radio Set SCR-210 
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TRANSMITTER 

Par. 1408 

FIGURE 1415. Radio Set SCR-245 

FIGURE 1416. Radio Set SCR-284 
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RECEIVER -N4 

RECEIVER AND TRANSMITTER 

MOUNTING 

FIGURE 1417. Radio Set SCR-288 

Par. 1408 

FIGURE 1418. Radio Set SCR-293 

FIGURE 1419. Radio Set SCR-294 
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DASH CONTROL. UNIT 

TRANSMITTER 

'VIBRATOR 
POWER SUPPLY 

RECEIVER 

LOUD SPEAKER - 

TRANSMITTER 
RECEIVERS TERRA TUNING UNIT 

TRANSMITTING 
ANTENNA  

TRANSMITTER 
AND RECEIVER 
IN TRUCK K-5I 

RECEIVING ANTENNAS 

i

POWER UNIT IN 
TRAILER K-52 

SPEECH AMPLIFIER 

Par. 1408 

FIGURE 1420. Radio Set SCR-298-C 

FIGURE 1421. Radio Set SCR-299 
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4- COUPLING UNIT 
(PART OF ANTENNA) 

TRANSMITTER-
RECEIVER 

BATTERY 
CASE 

TRANSFORMER 

• 
wRIBOY.M.I 

RECEIVING 
ANTENNAS 

TRANSMITTER AND 1--- 
RECEIVER IN 
SHELTER H0-17 

2 1/2 TON 6 X 6 CARGO TRUCK 
POWER UNIT IN (NOT A COMPONENT) 
TRAILER K-52 

-TRANSMITTING 
ANTENNA 

I 

Par. 1408 

SNORT 

L LONG ANTENNA 
(HALF WAVE) 

FIGURE 1422. Radio Set SCR-300 

RECEIVER 

SPEECH AMPLIFIER 

RECEIVER 

ANTENNA 
TUNING UNIT 

TRANSMITTER 

FIGURE 1423. Radio Set SCR-399 
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RECEIVING ANTENNA TRANSMITTING ANTENNA 

2,C,PEE6VIERi, 
ANTENNA TUNING UNIT TRANSMITTER 

CHESTS FOR SPARE PARTS & ACCESSORIES 
RECENERS 

RECEIVER 

ii
AND CRYSTAL CALIBRATOR 

MAST BASE 

MAST BASE BRACKET 

CABINET 
RECEIVERS 

TRANSMITTER 

PRESET CHANNEL SELECTORS MOUNTING 

Par. 1408 

FIGURE 1424. Radio Set SCR-499 

ANTENNA 

FIGURE 1425. Radio Set SCR-506  FIGURE 1426. Radio Set SCR-508 
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RADIO RECEIVER 
AND TRANSMITTER 

INDICATING 
METER 

ANTENNA 

TRANSMITTER-RECEIVER i 

VIBRATOR 
PLATE SUPPLY 

Par. 1408 

ANTE N NA 

FIGURE 1427. Radio Set SCR-509 

DRY BATTERY BOX 

FIGURE 1428. Radio Set SCR-510 

SHOCK 
MOUNTING 
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PRESET RECEIVER 
CHANNEL 
SELECTOR 

TRANSMITTER 

MOUNTING 

PUSH TO 
TALK SWITCH 

PRESET 
CHANNEL 
SELECTOR 

INTERPHONE AMPLIFIER RECEIVER 

Par. 1408 

FIGURE 1429. Radio Set SCR-511 FIGURE 1430. Radio Set SCR-528 

ANTENNA 
PROTECTOR CAP TELESCOPED 

FIGURE 1431. Radio Set SCR-536 FIGURE 1432. Radio Set SCR-538 
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TRANSMITTER 
RECEIVER 

3  

RECTIFIER 

r POWER UNIT 

REMOTE 
CONTROL 
UNIT 

ANTENNA 

MAST BASE 

MAST BASE BRACKET 

ANTENNA 

CHANNEL SELECTOR 
PUSH BUTTONS 

RADIO RECEIVER 

PRESET 
CHANNEL 
SELECTORS 

CABINET 

 

MOUNTING 

Par. 1408 

FIGURE 1433. Radio Set SCR-543 

FIGURE 1434. Radio Set SCR-593 FIGURE 1435. Radio Set SCR-608 
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STRAPS AND BRACKETS 
FOR CARRYING 
ANTENNA  

RADIO RECEIVER 
AND TRANSMITTER 

INDICATING 
METER 

INTERNAL 
SPEAKER AND 
PROTECTIVE 
COVER 

VEHICULAR 
ANTENNA —I 

ANTENNA 
CONNECTOR 
WIRE  

TELESCOPING ANTENNA 
(IN CARRYING POSITION) 

RECEIVER AND 
TRANSMITTER 

I 

INDICATING 
METER  

SPEAKER AND 
PROTECTIVE 
COVER 

VEHICULAR 
MOUNTING 

VIBRATOR 
PLATE SUPPLY 

BATTERY LEADS 

Par. 1408 

FIGURE 1436. Radio Set SCR-609 

FIGURE 1437. Radio Set SCR-610 
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_ BATTERY BOXES 

- POWER 
WIRE RECTIFIER 

TRANSMITTER 
AND RECEIVER 

TELEPHONE 

MAST BASE 

4- MAST BASE BRACKET 

CABINET 
RECEIVER 

TRANSMITTER 

PRESET 
CHANNEL 
SELECTOR 

Par. 1408 

RECEIVER AND TRANSMITTER 

BATTERY CHARGER 

FIGURE 1438. Radio Set SCR-619 

FIGURE 1439. Radio Set SCR-624 
ANTENNA 

t MOUNTING 

FIGURE 1440. Radio Set SCR-628 
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LMOUNTI NG iNIMMINR 

FIGURE 1443. Radio Set SCR-808 FIGURE 1444. Radio Set SCR-828 

CHANNEL 
SELECTOR 

FIGURE 1442. Radio Set SCR-694-C 

Par. 1408 

FIGURE 1441. Radic Set SCR-694-AW 
(Receiver removed from case) 
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FIGURE 1446. Radio Transmitter 
RC-257 FIGURE 1445. Receiving Equipment RC-256 

LOUD 
SPEAKER 

CONTROL 
PANEL 

RECEIVER  

CONTROL 
PANEL 

TRANSMITTER 

SPARE 
TUBES SPARE 

TUBES 

ANTENNA 
TRANSMISSION LINE 

Par. 1408 

AMPLIFIER 

OSCILLATOR 

MODULATOR 

CONTROL PANEL 

A.-POWER SUPPLY 

POWER CONTROL 

-•-- SWITCHING PANEL 

4,--  FREQUENCY METER 

HEADSET 

FIGURE 1447. Radio Set AN/CRC-3 
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TRANSMITTER 
(NOT A COMPONENT) 

AMPLIFIER 

POWER 
PACK 

RECEIVER 1- TRANSMITTER 

Par. 1408 

FIGURE 1448. Amplifier Equipment AN/TRA-1 

FIGURE 1449. Radio Set AN/TRC-1 
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-- CRYSTAL 
BANK — ANTENNA 

CHESTS 

MAINTENANCE 
EQUIPMENT 

TRANSMITTER 

FIELD 
TELEPHON E 

RECEIVER 

Par. 1408 

Power Unit PE-162 Power Unit PE-162 

Receiver and Transmitter 
Receiver and Transmitter RT-12/TRC-2 BC-1306 

FIGURE 1450. Radio Set AN/TRC-2 

POWER UNIT 

FIGURE 1451. Radio Terminal Set AN/TRC-3 
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- MAINTENANCE RECEIVERS 
EQUIPMENT 

Par. 1408 

418 

ANTENNA CHESTS FIELD TELEPHONE TRANSMITTERS 

FIGURE 1452. Radio Relay Set AN/TRC-4 

FIGURE 1453. Radio 
Set AN/TRC-7 



Par. 1408 

Receiver 

Transmitter 

FIGURE 1454. Radio Set AN/TRC-8 
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Par. 1408 

FIGURE 1455. Radio Terminal Set AN/TRC-11 

FIGURE 1456. Radio Set AN/TRC-12 

420 



VHF ANTENNA -41 

HF ANTENNA 

HF 
RADIO 
RECEIVER 

HF RADIO TRANSMIT-TER 

VHF CONTROL 
BOX 

par. 1408 

SPARE TUNING UNIT 

VHF RADIO EQUIPMENT 
MOUNTED IN REAR 
OF H F EQUIPMENT 

FIGURE 1457. Radio Set AN/VRC-1 

RADIO SET 

INSULATOR 

NOTES: 

THE TOTAL LENGTH IN FEET OF WIRE L IN USE IN THE 

ANTENNA AND LENGTH C IN THE COUNTERPOISE IS 

ADJUSTED BY MEANS OF THE CLIPS AT THE INSULATORS 
234  

TO BE APPROXIMATELY EQUAL T O 
02 

FOR 
FREQ (MC) 4 7 

WAVE OPERATION AND TO FOR 
FREQ(MC) 4 

WAVE OPERATION. FOR WAVE OPERATION, L IN 

FEET IS ADJUSTED TO BE APPROXIMATELY EQUAL TO 

468 AND THE COUNTERPOISE IS OMITTED.  
FREQ. (MC) 

FIGURE 1458. Inverted L Antenna 
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ANTENNA 
WIRES 

I- TO RADIO SET 

Par. 1408 

FIGURE 1459. Crowfoot Antenna 
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I MAST SECTIONS 

a. Telescoping b. Sectionalized 

FIGURE 1461. Whip Antennas 

COUPLING UNIT 

FIGURE 1462. Short 
Whip Antenna FIGURE 1460. Whip Antenna and Counterpoise 

FLEXIBLE SECTION 
( MAY BE BENT TO 
ANY DESIRED 
POSITION) 

423 

COUNTERPOISE 

Par. 1408 

  

  

I 
I 

 

 



*INSULATOR 

ROPE 

INSULATOR INSULATORS 

ISS ION 
CABLE 

TO RADIO 
SET 

MAST OR 
OTHER 

MAST OR CONVENIENT 
OTHER CONVENIENT SUPPORT 
SUPPORT 25-75 HIGH 25'-75' H IG H 

DIM 2-ADJUSTED 
TO MATCH 
IMPEDANCE 
OF TRANS- 
MISSION 
LINE OR 
CABLE. 

ROD OR 
TUBING 

ELEMENTS 

C 

.

000000. 13RXF 

TRANSMISSION LINE 

.0 .11111 

TO (EITHER OPEN WIRE 
RADIO LINE OR COAXIAL 

CABLE) SET 

so t?, 
1: 

5 
LL 

2 F - 

X 2 w 
3 -I 
t t 

METALLIC 
STRAP 

FIGURE 1465. Half-wave J Antenna 

Par. 1408 

LENGTH FT- 
468  

FREQ (MC) 

FIGURE 1463. Center-fed Horizontal Dipole Antenna 

L 

D 

 

INSULATOR INSULATOR 

 

  

TO RADIO SET 

468  
L (FREQ (MC) 
d = 0.364L 
D= L - d 
L,d 8 D ARE LENGTH 

IN FEET 

FIGURE 1464. Single Wire Fed Half-wave Antenna 
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I NSULATOR 

RADIO SET 

LENGTH FT. 
= 468 
FREQ 

COAXIAL TRANSMISSION LINE 

ROPE 

INSULATOR 

ANY 
CONVENIENT 
HEIGHT- Id- 50 

BAKELITE 
HOUSING 

FIGURE 1466. Sloping Wire Antenna 

CONNECTOR 
(TO COAXIAL CABLE) 

STRAIN INSULATOR 

WIRE 

ANTENNA 
COAXIAL 

TRANSMISSION 
LINE 

WIRE 

400 OHM 
TERMINATING 7 

RESISTOR / 

WIRE NONMETALLIC 
MAST 

STRAIN 
INSULATOR 

CROWFOOT CTPSE* 

< 

STRAIN 
INSULATOR 

CROWFOOT CTPSE*--.- 

STAKE STAKE 

- ROPE 

-* DIRECTION OF OPERATION WHEN TERMINATING 
RESISTOR IS USED 

.4-* DIRECTION OF OPERATION WHEN TERMINATING 
RESISTOR IS NOT USED 

m 

ADJUSTABLE 
PORTION OF 

WHIP 

ADJUSTING 
CLAMP 

FIXED PORTION 
OF WHIP 

WHIP IS SCREWED 
TO SKIRT ASSEM 
AT THIS POINT 

INSULATOR 

BRACKET FOR 
HOISTING ANTENNA 
ON A HALYARD 

FIXED PORTION 
OF SKIRT 

ADJUSTING 
CLAMP 

4-ADJUSTABLE 
PORTION OF 

SKIRT 

BRACKETS 
FOR 

STRAPPING 
ANTENNA 
TO MAST 

PROTECTING 
SPRING 

COAXIAL CABLE 

Par. 1408 

RADIATING ELEMENT 

- RADIATING ELEMENT 

FIGURE 1467. Balanced Half-wave 
Dipole Antenna 

MOUNTING STAFF 

0 
=  234  DIM A (FT) _ 

FREQ. (mC) 

DIM B (FT) - 246  
FREQ. (MC) 

FIGURE 1468. Adjustable Coaxial 
Antenna 

APPROX DIMENSIONS 
L= TWO OR MORE WAVELENGTHS 
D=L MINUS HALF WAVELENGTH 
H = C7/ 

K A WIRE MAY BE LAID ON THE GROUND, 
CONNECTING POINTS A AND B, INSTEAD 
OF USING CROWFOOT COUNTERPOISES 
SHOWN 

FIGURE 1469. Vertical Half Rhombic 
Antenna 
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METAL RADIATOR 
BASE - - 

METAL ANTENN 
BASE 

BAKELITE 

INSULATION 

MOUNTING 

SCREW 

UPPER 
RADIATING 

T ELEMENTS 

LOWER RADIATING ELEMENTS - 

Par. 1408 

FIGURE 1470. Three Element Directional Array 

FIGURE 1471. Vertical Conical 
Dipole Antenna 

FIGURE 1472. Ground Plane Antenna 
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Par. 1408 

FIGURE 1473. Half-wave Corner Reflector Antenna 
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C-I44 -A C-I45-A 

0 4 11.0 1 5 
0 4 0 I 5 

TU-3 -A 

0 151 
/SCR 1778 

04 0 II I 5 
TU-3-A 

C-144 -A C-145-A C-146-A 
0 4 

15 

15 
1 5 

• 
5 

15 

SCR-161 

SCR-1313 46 4
,
36 

3 96 4 36 

4 37 
4 37  SCR-171 

2 64 3 04 
264 304 

C-I47-A -14B-A 

C-148-A C-149-4 C-ISO-A C-I3 I-A C 152.1 

TU-AA-7 TU-AA-5 TU-AM TU AA-9 10-AA 

TU-b-A TU-7-A 7U-6-A TU-9-A TU-10-A 

4 5 
4 5 

TU- 5-A 7U-6-A 

4 5 
TU- 5 -A TU-16-4 

24SCR-1 
 3 7 

13 0 

12 5 

768.179 
2 4 3 7 

C-147-A 

I8 0 

4 5 

SCR-1138 

18 0 

118 0 
SCR 193 

1 5 SCR -210 

144 0 SCR-I97 (MONITOR RECEIVER 5-20-R) 
18 0 
18 0 

1 5 
1 5 

SCR -197 

18 0 

113 

1 5 18 0 

2 0 5 25 
SCR-245 

TU-17 U1-16T U -25 

SC R.111411 5 8 
5 8 

3 8 
3 8 

I 5 18 0 
SCR 299 

2 0 8 0 j 12 0 (SCR-299F) 

27 7 SCR-194 
52 2 

52 8 65 B 
52 8 65 

SCR-I95 

27 7 52 2 

2 I 2 6R-203
4 11.1 

2 3 Ob 
3 I 

2 3 b 5 

3 5 
SCR 288 

6 3 

0 541  

2 2\11111112 b 

TU-6 -A TU-5-4 

SCR -209 
sI 

6
0
T,
T
 *
J
V
ci
 

10. 1409. FREQUENCY COVERAGE OF TACTICAL RADIO SETS FOR GROUND USE. 

a. Amplitude Modulated Sets. 

FREQUENCY IN MEGACYCLES 

.15 .2 .3 .4 .5 .6 .7.8.91 2 3 4 5 6 7 8 910 20 30 40 50 60 70 80 100 200 
I . 1,1,1.111 II I 1 1 1 1_1111 LI IL 1 I i I ii il_i_l_ 11.1 1 I 



2 0 2 0 6 0 SCR-506 
2 0 2 0 6 0 6 0 

b 6 0 3 5 3 5 SCR -536 
168 I 68 4 45 4 45 hop SCR -543 14.1 

6 5 6 5 

2 0 6 5 2 0 6 5 

SCR-694-C 

ffIPAEICF1 N TRC- 

3 8 3 8 RC-256  1 156 0 100 01  N4.  
100 0.9.01,56 0 RC-257  

1 5 100 0 156 0 100 0 156 0 "Tv -47741,  3 0 6.2 
TU-b TU-7 

1 1  SCR-2941k 538 

FREQUENCY IN MEGACYCLES 
.15 .2 .3 .4 .5 .6 .7 .8.9 I 2 3 4 5 6 7 8 910 20 30 40 50 60 7080 100 200 I I ) 1 1 1 1 1 1 1 1 1 1 1 i I I 1 l 1 1 I i 1 1 1 1 1 _I 1 1 1_1 1 1111 1 1 11 1 1 

1 5 C -3 tr. 4 18 0 
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b. Frequency Modulated Sets. 

FREQUENCY IN MEGACYCLES 
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Par. 1410-1411 

1410. GROUND, TRANSPORTABLE RADIO SETS- STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL. 

Type Stock No. 

Total Weight (lbs.) Total Cu. Ft. 
Packed 

for Export 
Ship 
Tonsa 

Packed 
for Export Net 

SCR-171 2S171 259 179 12 Obsolete 
SCR-177-A 25177A 1,030 850 28 0.7 
SCR-177-B 25177B 1,250 1,000 40 1.0 
SCR-178 25178.3 292 225 16 Obsolete 
SCR-188 25188 2,133 1,150 101 2.5 

SCR-188-A 25188A 2,018 1,385 100 2.5 
SCR-284-A 25284A 408 275 17 0.4 
SCR-288 2S288 131 71 7 0.2 
SCR-543-( ) 25543( ) 1,253 919 54 1.4 
SCR-694-AW 2S694AW 

SCR-694-C 25694C 
R0-256 2555-256 725 600 44 1.1 
RC-257 2555-257 5,075 4,050 300 7.5 
AN/CRC- 3 
AN/CRC- 3A 

AN/TRA-1 255006-1 547 402 32 0.8 
AN/TRC-1 2S5002-1 2,000 1,435 78 2.0 
AN/TRC-2 235002-2 1,001 52.5 1.3 
AN/TRC-3 2S5002-3 3,150 2,56U 132 3.3 
AN/TRC-4 2S5002-4 4,500 3,500 187 4.7 
AN/TRC-8 
AN/TRC-11 
AN/TRO-12 

1411. VEHICULAR RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL. 

Total Weight (lbs.) Total Cu. Ft. 
Packed Ship Packed 

Type Stock No. for Export Net for Export Tons" 
SCR-193-( ) 25193( ) 375 234 18.5 0.5 
SCR-195 25195 145 96 7.5 Obsolete 
SCR-209 25209 217 174 8 0.2 
SCR-210-( ) 25210( ) 160 71 7 0.2 
SCR-245-( ) 23245( ) 220 185 11 0.3 
SCR-284-A 23284A 408 275 17 0.4 
SCR-293-( ) 25293( ) 268 149 18 0.5 
SCR-294-( ) 25294( ) 121 72 8 0.2 
SCR-298-C 23298C 187 75 15 0.4 
SCR-506 25506 535 357 25 0.6 
SCR-508-( ) 25508( ) 265b   200b 14 0.3 
SCR-510-( ) 23510( ) 235 137 12 0.3 
SCR-511-( ) 25511( ) 98 65 4 0.1 
SCR-528-( ) 25528( ) 215b 165b 12 0.3 
SCR-538- 2S538( ) 155b 115b 7 0.2 

SCR-543-( ) 25543( ) 1,253 919 57 1.4 
SCR-593-( 
SCR-608-( 

) 
) 

23593( ) 
25608( ) 

63 
265 bfc 

38 
200b1 c 

3 
14 

0.1 
0.3 

SCR-610-( ) 25610( ) 280 176 12 0.3 
SCR- 619 
SCR-628- 25628( ) 215b'c 165b'c 12 0.3 
SCR-694-AW 23694AW 
SCR-694-C 23694C 
SCR-808 2S808 225b 
SCR-828 25828 190b 

AN/VRC-3 254502-3 
a40 cu. ft. assumed equivalent to 1 ship ton. Obsolete sets are so 
indicated in this column. 

b Weight or basic unit without installation components. 
c Weight or Remote Control RM-29 not included. 
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Par. 1412-14 

1412. PACK RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL. 

Type Stock No. 

Total Weight (lbs.) Total Cu. Ft. 
Packed 

for Exporta  
Packed 

for Export Net 

SCR-131 
SCR-161 
SCR-179 
SCR-194 
SCR-195 

23131 
25161 
2S179 
25194 
23195 

130 
180 
292 
140 
145 

77 
77 
225 
81 
96 

6 (Obsolete) 
10 (Obsolete) 
16 (Obsolete) 
7 
7.5(Obsolete) 

SCR-203 2S203 330b 162b 17b 
SCR-284-A 2S284A 408 275 17 
SCR-288 2S288 131 71 7 
SCR-300 2S300 65 38 2.5 
SCR-509-( ) 2S509( ) 210 130 9 

SCR-510-( ) 23510( ) 235 137 12 
SCR-511-( ) 25511( ) 98 65 4 
SCR-536-( ) 2S536( ) 13 10.5 0.6 
SCR-593-( ) 2S593( ) 63 38 3 
SCR-609-( ) 2S609( ) 125 97 4 

SCR-610-( ) 2S610( ) 280 176 12 
SCR-619 
SCR-694-AW 2S694AW 
SCR-694-C 2S694C 
AN/TRC-2 235002-2 1001 52.5 
AN/TRC- 7 

a Obsolete sets are so indicated in the 
export volume column. 

b Exclusive of Phillips Pack Saddle. 

1413. AIR TRANSPORTABLE RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL. 

Type Stock No.  

Total Weight (lbs.)  
Packed 

for Export Net.  

Total Cu. Ft. 
Packed 
for Export  

Shipa  
Tons 

SCR-499 2S499 5,703 3,000 272 6.8 
SCR- 624 
AN/CRC- 3 
AN/CRC-3A 

2S624 1,005 698 65 1.6 

a 
40 cu. ft. assumed equivalent to 1 ship ton. 

1414. GROUND, MOBILE RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL. 

   

Type Stock No. 

Total Weight (lbs.)  
Packed 

for Export Net  

Total Cu. Ft. 
Packed 

for Export  
Shipa 
Tons 

SCR-197-( ) 23197( ) 25,000 15,700 5,000 125 
SCR-299-( ) 2S299( ) 16,80U 12,375 1,567 39.2 
SCR-399-( ) 2S399( ) 10,025 6,595 895 22.4 
AN/VRC-1 2S4502-1 475 334 22 0.6 

a 
40 cu. ft. assumed equivalent to 1 ship ton. 
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AN/TRA-2e  1474 Control Unit 
C-112/TEA-2-U 
(Remote 
Station) 

Control Unit 
C -113/TRA-2 
(Transmitter) 

D-c talking 
and signaling 
battery sup-
plied over the 
line from trans. 
control unit 

Remote 
Control 
Equipment 

20 9 12 12 

AN/TRC-1 2 lor 2 
AN/TRC-8 

20 9 12 12 105V-1257 

1415. REMOTE CONTROL EQUIPMENT FOR RAPIO SETS - TACTICAL - DESCRIPTION. 

Range - 
Shown Dimensions - Miles of Number 

Remarks g
I
$,
T
 '
J g
d
 

  

Nomenclature in Major Weight Inches Used with Wive of 

Name Type No. Fig.No. Components  Pounds  H W D  Radio Sets W-1110-Bb  Pairs 
Power Input Technical 
Regnirements°  Manual 

Used with but not a part of Radio Set AN/TRC.1 and -8. Con-
sists of 2 units, a transmitter control unit C-113/TEA-2 
located at the radio transmitter and a remote station 
unit C-112/TRA-2 located at a remote point. Provides: 
Press-to-talk control of the radio set on a 2 or 4-
wire basis; volume limiter for limiting the transmission 
level input into the radio transmitter; listening at re-
mote station with either phones or loudspeaker; inter-
communication between attendants; manual volume control 
for the headphones at the remote station; automatic 
radio repeater operation; facilities for 3 attendants 
at the remote station. Two-wire operation is normally 
provided when the radio receiver and transmitter are 
closely associated with each other or when automatic 
repeater operation is used in which case the radio re-
ceiver is located with the remote station unit. Four-
wire operation is provided when the radio receiver 
and transmitter are not located together or when the 
radio system uses two frequencies to provide simul-
taneous two-way communication. 

Remote 
Control 
Equipment 

RC-47-( fl 1475 Unit RM-13-( ) 34 15 11 9 
(Remote 
Station) 

Control Unit 28 15 10 9 
RM-12-( ) 
(Transmitter) 

SCR-188-A 6 wet 
10 dry 

1107-60-  or 
2207-60- 
2 Batteries 

2 BA-30 (1.57) 

2 Batteries 
BA-30 (1.5V) 

Part of Radio Set SCR-188-A. Designed to control 
Radio Transmitter BC-191-( ) from the radio receiver 
location which may be at a remote point. Consists 

TM 11-312 of two principal units, RM-12-( ) at the radio trans- 
TM 11-233 mitter and RM-13-( ) at the radio receiver. Provides: 

Press-to-talk remote control for switching from re-
ceiving to transmitting; manual volume control; 
volume indicators at remote point and radio trans-
mitter input; one stage of speech input amplification 
at remote point; receiver disabling when transmitting 
with voice or telegraph. A microphone modulator chan-
nel and a local battery telephone channel are provided 
on two separate pairs, and a telegraph channel on the 
phantom derived from these two pairs. At the receiver 
point, any one of three microphones, three telegraph 
keys or three radio receivers may be selected through 
a rotary type three-position selection switch. This 
equipment permits operating the transmitter on phone, 
CW, or Tone from either the transmitter location or 
from the remote point. 

a  Running spares included. 
b Other wire lines may be used where they are equivalent to or better 
than Wire W-110-B, for transmission and signaling. 

C AC power, where indicated, is supplied from radio set. 
d Fart of radio set with which it is used. 
e Not available until late in 1944. 



Shown 
Nomenclature in Major a 

 
Name Type Ng. Fig.No. Components  

Range - 
Dimensions - Miles of Number 

Weight Inches Used with Wire- , of Power Input Technical 
Pounds H W D Radio Sets W-110-13' Pairs Requirementsc Manual  Remarks 

     

     

4 Batteries 
BA-30 (1.5V) 

2 Batteries 
BA30 (1.5V) 

Remote RC-361 1476 Control Unit 3 6 8 4 
Control RM-52 SCR-608 
Equipment (Remote Station) SCR-609 

SCR-610 
SCR-619 2 1 

Control Unit 4 5 9 5 SCR-628 
RM-53 SCR-300 
(Transmitter) SCR-509 

SCR-510 
AN/TRC-7 

Bag BC-186 2 11 17 9 

Remote RC-289 1477 Control Unit 14 7 10 6 
Control RM-39-( ) SCR-178 
Equipment (Transmitter) SCR-284 

SCR-608 
SCR-609 5 1 
SCR-610 

Telephone 10 10 8 4 SCR-628 
EE-8-( ) SCR-694 
Key J-47 
(Remote 
Station)  

Used with but not a part of the radio sets listed. 
Consists of two units, a Control Unit RM-52 located 
at a remote point and a Control Unit RM-53 located 
with the transmitter. By means of a three-position 
selection switch in the RM-53 the following types of 
traffic are provided for, corresponding to the switch 
positions indicated: 

Remote - Press-to-talk remote control from the 
RM-52 for switching from receiving to transmitting and 
voice modulating the transmitter. 

Radio - When the Control Unit RM-53 is used in 
this switch position, normal control at the radio set 
itself is relinquished and the operator at the control 
unit has press-to-talk control of the radio set. 

Interphone - Both control units function as a tele-
phone and the operators can talk to each other. How-
ever, no means for ringing are provided. The radio 
set cannot be used by either operator on this switch 
position. 

Used with but not a part of the radio sets listed. 
Consists of the Control Unit RM-39-( ) at the trans-
mitter location and a Telephone EE-B-( ) and Key J-47 
at the remote station. Operates similar to RM-29-( ) 
providing the same features under control of a 
manually operated locking type selection switch. 
However, an additional feature is obtained which pro-
vides means for CW keying the transmitter from either 
the remote station or the control unit. 

1 Battery 
BA-27 (4.5V) 
2 Batteries 
BA-34 (7.5V) 

2 Batteries TM 11-333 
BA-30 (1.5V) 

Remote RC-290 Control Unit 14 7 10 6 1 Battery Used with but not a part of the radio sets listed 
Control RM-29-( ) BA-27 (4.5V) TM 11-308 and other models of similar design. Consists of 
Equipment (Transmitter) SCR-178 Current Drain the Control Unit RM-29-( ) at the transmitter lose- 

SCR-284 50-95 MA tion and a Telephone EE-8-( ) at the remote station. 
SCR-608 2 1 All operating features are the same as described for 

Telephone 10 10 8 4 SCR-609 2 Batteries TM 11-333 the RM-29-( ). 
EE-8-( ) SCR-610 BA-30 (1.5V) 
(Remote SCR-628 
Station) 

Case CS-76-( ) 2 10 11 7 

eRunning spares included. 
bOther wire lines may be used where they are equivalent to or 
better than Wire W-11046, for transmission and signaling. 

cAC power supplied from radio set. 

Table continued on next page 



REMOTE CONTROL EQUIPMENT FOR RADIO SETS - TACTICAL - DESCRIPTION  (Continued) nued ) 

In Operation Range - 
Shown Dimensions - Miles of Number 

Nomenclature in Major Weight Inches Used with Wire of Power Input, Technical 
Name Type No. Fig.No. Components Pounds H W D Radio Sets W-110-B" Pairs Requirements Manual  

Remote RM-7-( ) 1478 56 11 18 12 SCR-197 7.5 2 1107-60- TM 11-241 Two Remote Control Units F8 -7-( ) are furnished as 
Control c 220V-60" TM 11-805 part of Radio Set SCR-197. Each unit provides two 
Unit 60 watts operating positions, either of which can be used for 

telegraph keying or voice modulating the Radio Trans-
mitter BC-325-( ). The control unit can be used at 
either of two operating locations, in the truck for 
local operation with the transmitter or in the receiver 
trailer at a remote point. The control unit includes 
the chassis of Telephone EE-8-( ) making possible 
intercommunication between units over a pair of wires. 
Another pair is used for voice modulating the trans-
mitter. Telegraph keying can be obtained on one of 
three different channels; on the simplex of line 1, 
the simplex of line 2 or the phantom derived from 
Line 1 and Line 2. Provides: Audio gain control, 
audio level indicator; receiver disabling; one stage 
of speech input amplification at the remote point. 

Remote RM-14 1479 16 10 11 7 SCR-194 2 1 1 Battery Used with but not a part of radio sets listed. Pro- 
Control SCR-195 BA-2 (22.5V) vides for operation of radio sets at the control unit, 
Unit 2 Batteries which is always located at the radio set, or from a 

BA-30 (1.5V) remote Telephone EE-8-( ) and also functions as a 
telephone for the operator to communicate with an 
EE-8-( ) telephone connected to the line. By means 
of a three-position locking type selection switch 
similar traffic to that obtained with the RM-29-( ) 
is obtained with this unit. 

Remote RM-21 1480 10 9 13 6 SCR-543 18 ft. 7 con- None TM 11-625 Pert of Radio Set SCR-543. Control panel for oper- 
Control c cord doctor ating radio set. Provided with a short cord and 
Unit cord plug for direct connection to Radio Receiver and 

Transmitter BC-669-A for operation at the radio set. 
Using Cord CD-513-A as an extension, the unit may 
be placed up to 18 feet from the radio set. Pro-
vides means for: starting, choking, or stopping 
Power Unit PE-108-A; listening on the receiver, 
volume control of signal received in the handset or 
headset by means of a variable resistor; switching 
from receiving to transmitting by means of the press-
to-talk switch on handset or microphone; voice modu-
lating transmitter. 

aOther wire lines may be used where they are equivalent to or better 
than tire W-110 -B, for transmission and signaling. 
b
AC power supplies from radio set. 

°Part of radio set with which it is used. 

Remarks 
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In Operation 
Shown Dimensions - 

Nomenclature in Major Weight Inches  
Name Type No. Fig. No. Components Pounds H W 0 

Remote RM-29-( ) 1481 16 10 11 7 
Control 
Unit 

Range - 
Miles of Number 
Wire of Power Input Technical 

W -110-B
a 
 Pairs Requirementeb  Manual  

2 1 1 Battery TM 11-308 
BA-27 (4.5V) 
Current Drain 
50-95 MA 

Used with 
Radio Sets 

SCR-178 
SCR-284 
SCR-608 
SCR-609 
SCR-610 
SCR-628 

Remarks 

Part of RC-290. Used with but not a part of the radio 
sets listed. In earlier models was part of SCR-284, 
608, 609, 610 and 628. It is a complete and self con-
tained unit always located not further than the length 
of the cord from the radio set and operates with a 
Telephone EE-8-( ) or a Switchboard BD-71 or BD-72 at 
the remote station. An operator is always required 
when this unit is being used. By means of a three-
position locking type selection switch the following 
types of traffic are provided, corresponding to the 
switch positions indicated: 

Through - The radio set is controlled by the oper-
ator at the control unit. However, he cannot transmit 
but can only monitor the signals passing over the line 
between the radio receiver and the remote Telephone 
EE-8-( 1, or between that telephone and the radio 
transmitter. Since no press-to-talk control of the 
radio transmitter is provided from the remote station 
telephone,the operator at the control unit must switch 
manually from the transmitter to the receiver in 
accordance with instructions received while monitoring. 
The operator at the remote station can listen to the 
radio receiver or voice modulate the radio transmitter. 

Radio - When the control unit is used in this 
switch position, normal control at the radio set itself 
is relinquished and the operator at the control unit 
has press-to-talk control of the radio set. 

Telephone - Control unit functions as a telephone 
and the operator can communicate with the distant 
Telephone EE-8-( ). However, neither the operator 
at the remote telephone nor the operator at the con-
trol unit can transmit to or receive from the radio 
set in this switch position. 

anther wire lines may be used where they are equivalent to or better 
than Wire W-110-B, for transmission and signaling. 

bAC power supplied from radio set. 
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FIGURE 1478. Remote Control Unit RM-7-( ) with Radio Transmitter BC-325-( ) 
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Par. 1416-1418 

1416. REMOTE CONTROL EQUIPMENT - TACTICAL- 
STOCK NUMBERS AND LOGISTICAL DATA 

Nomenclature Stock 

Packed for 
Export 

Total 
Weight 

Total 
Cubic 

Name Type No. Number Pounds Feet 

Remote AN/TRA-2 
Control 
Equipment 

285006-2 45 2.5 

Remote RC-47( 
Control a, b 
Equipment 

2S47( ) 266 9.0 

Remote RC-261 
Control 
Equipment 

207600-261 15 1.0 

Remote RC-289 
Control 
Equipment 

2C7600-289 33 1.7 

Remote ,RC-290 
Control c & d 
Equipment 

2C7600-290 35 1.8 

Remote RM-7 
Control 
Unit 

2C677 60 2.5 

Remote RM-14 
Control 
Unit 

207614 14 0.5 

Remote RM-21 
Control 
Unit 

2C7621 18 0.8 

Remote RM-29( ) 
Control 
Unit 

2C7629( ) 22 0.6 

aPart of the radio sets. 
b
Includes RM-12-( ), stock number 
2C678( ) and RM-13-( ), stock 
number 2C679( ). 

°Requires 2 Batteries BA-30 for 
Telephone EE-B-( ). 

dRequires 1 Battery BA-27, 1 Head- 
set P-19 and 1 Microphone T-17. 

Section III 
Fixed Plant Radio Equipment 

1417. GENERAL. 
a. This section covers radio transmit-

ting and receiving equipment commonly 
used by the Army Communications Service. 
Navigational aid equipment has not been 
included unless it is also used for 
ground communications. Data concerning 
antennas, towers and other accessory 
equipment are given in section IV. 

b. In general, fixed plant installa-
tions are engineered individually, based 
on proposals submitted by the theater 
regarding equipment requirements. The 
data tabulated in this section cover the 
major equipment components which are 
available through Army Communications 
Service and provide information useful in 
making the preliminary engineering esti-
mates in the theater. Information on 
typical installations is available 
through the office of the Chief Signal 
Officer, SPSLP. 
c. The equipment is divided into two 

categories, that used by Command Radio 
and that used by the Airways Section, 
respectively. In a few cases, the same 
equipment types are listed in both cate-
gories, but the associated stock numbers 
may differ, indicating that the assemblies 
differ in some respect. 
d. The stock number listed for a major 

component, such as a transmitter, fre-
quently does not cover such essential 
accessories as crystals, tuning coils, 
etc. Requirements for such accessories 
will depend on the specific installation, 
necessitating separate procurement. 
e. Equipment supplied upon requisition 

by specific stock number may not always 
be identical with that designated in the 
descriptive tables, depending on the par-
ticular type available at the time. It 
will, however, have comparable operating 
characteristics. 
f. The pictures of apparatus are repre-

sentative of the designated equipment. 
The remote control equipment sometimes 
shown is not a component of the assembly 
unless so stated in the descriptive 
tables. 
B. The descriptive tables refer to fig-

ures which give sket,thes of antenna types 
and, in some cases, associated ground 
systems normally used with a given equip-
ment. These sketches are merely illus-
trative and do not necessarily represent 
any specific Signal Corps antenna 
assembly. 

1418. COMMAND RADIO SETS - DESCRIPTION. 
a. Paragraph 1422 lists transmitting 

equipment and paragraph 1423 lists re-
ceiving equipment commonly used by Command 
Radio. Descriptive information and tech-
nical data are given for each set. The 
information includes such items as fre-
quency range, type of modulation and 
emission, type of antenna, transmitter 
output power, power supply requirements, 
etc. 
b. In general, Command Radio installa-

tions are engineered individually, based 
on information supplied by the theater 
concerning the proposed circuit. This 
information includes; the anticipated 
traffic load and associated circuits, 
equipment already in operation, equipment 
and power available for this installation, 
location of and distances between sites 
for transmitter, receiver and message 
center installations. Army Communications 
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Par. 1418-1421 

Service, Plant Engineering Agency, upon 
receipt of such information, together 
with War Department approval, initiates 
the supply action to provide all material 
necessary for the installation, operation 
and maintenance of the station, including 
specifications and drawings. 
c. Materials issued for new stations 

which are not additions to existing in-
stallations will normally include, in 
addition to major radio items, all tools 
for installation of equipment and anten-
nas; all materials for wiring of power, 
light and signal circuits in the build-
ing, based on typical layouts which per-
mit considerable latitude in floor plans. 
In addition, materials will be provided 
to construct a complete power plant at 
each radio and message center building, 
including sufficient subterranean power 
cable to permit a 25-foot separation 
between the power plant and associated 
building. Approximately 3 miles of sub-
terranean cable and adequate splicing 
materials will be provided for control 
and voice frequency transmission circuits 
between the transmitter and the message 
center buildings, and cable and splicing 
material will also be provided for con-
trol and voice frequency transmission 
circuits between the receiver and the 
message center buildings when a separate 
receiver building is required. Tele-
phones for use over control circuits, 
test equipment and stationery will also 
be furnished. 
d. Buildings, furniture, operators' 

benches for manual positions, cement for 
concrete foundations, and short poles for 
R.F. transmission lines are not supplied. 
e. Transmitters used by Command Radio, 

which are capable of remote keying, 
normally may be operated over distances 
up to 5 miles of 22 ga. cable. 

1419. COMMAND RADIO SETS - STOCK NUMBERS 
AND LOGISTICAL DATA. 

a. Paragraph 1424 gives data such as 
stook number, shipping weight and volume 
for transmitting equipment used by Com-
mand Radio. 
b. Paragraph 1425 gives similar infor-

mation for receiving equipment used by 
Command Radio. 

1420. AIRWAYS SECTION RADIO SETS - DE-
SCRIPTION. 

a. Paragraph 1426 lists transmitting 
equipment, paragraph 1427 lists receiving 
equipment and paragraph 1428 lists com-
bined transmitting and receiving equip-
ment commonly used by the Airways Section. 
Descriptive information and technical 
data are given for each type of equipment. 
The information includes such items as 
frequency range, type of modulation and 
emission, type of antenna, transmitter 
output power, power supply requirements, 
etc. 
b. Under the column in paragraph 1426 

"Additional Equipment Required" are 
listed such key items as exciter units, 
rectifiers, modulators, antenna tuning 
units, etc. which normally will be re-
quired for the designaped transmitting 
equipment installatioA. 

1421. AIRWAYS SECTION RADIO SETS - STOCK 
NUMBERS AND LOGISTICAL DATA. 

a. Paragraphs 1429, 1430 and 1431 give 
data such as stock number, shipping 
weights and volume for transmitting 
equipment, receiving equipment and for 
combined transmitting and receiving 
equipment, respectively, used by the 
Airways Section. 
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Ap 1z22. TRANSMITTING EQUIPIENT COMMONLY USED BY COMMAND RADIO - ARMY COMMUNICATIONS SERVICE - DESCRIPTION 
LN) 

Rated Size Weight Instr.Book 
Fig. Power Type of Freq. Freq. Normal in Oper. in Use or 

lypea m2, Output tmissionb Range-Mc Controlc Antennad Power Reg.° ft .f (Lbs.)g Tech.Man.h Remarks  

BC-339-( ) 1482 1 KW Al & 4.0-26.5 M.O. or Rhombic 4.8 KVA 3,5x 1335 607359(,) One unit - transmitter. Telegraph or teletype opera- 
Special Xtal or 220 V. 3 0 3x7 tion; local or remote start-stop and remote keying; 

(Holder Doublet 60 cyc. switch selection of master oscillator or one of six cry- 
FT-164) (Fig. stale. Requires external exciter for teletype operation; 

1536 & also used as exciter for Power Amplifier BC-340 (see 
1537) paragraph 1426.) 

BC-365-( ) 1483 350 W. Al 0.15-0.55 m.0. Inter- 1.8 KVA 2.5x 629 TW 11-828 includes two units - transmitter and remote control unit 
mediate 110/220 V. 2.5x RM-10. Telegraph operation only; local or remote con- 
Freq. 1 0, 60 cyc. 6.5 trol; manual adjustment of master oscillator; also used 
Flat Top as exciter for Bunnell 6 KW Amplifier. 
(Fig. 
1538) 

60-447-( ) 1484 300 W. Al 2.0-8.0 & M.O. or Doublet 1.3 KVA 3x2.5 645 TM 13-827 
4.0-13.4 Atal (Fig. 110/220 V. x8 

(Holder 1537) 1 0, 50/60 
FT-164) cyc. 

0-5/FR See paragraph 1027 
Oscilla- 
tor, 
Exciter 
(Press 
Wireless 
FS-12A0 

SCR-281-( ) 1485 25 W. A3 1.7-2.75 Xtal Single Transmitting- 2,,P,,, 93 TM 11-244 One unit - receiver and transmitter BC-441-( ). For use 
(Bliley Wire 230 W. at 2.5 on coastal and harbor vessels or at inland stations for 
Holder (85' or 115 V, 1  0, communication with such vessels. Four preset channels. 
A-AR7) longer) 60 cyc. Operation of the equipment approximates that of an or- 

Receiving - dinary hand telephone in simplicity of operation. 
110 W. at 
115 V, 1 0, 
60 cyc. 

10-KW 1486 10 KW Al & 4.0-26.5 M.O. or Rhombic 33 KVA 15x 6456 202940( )/1 Includes five units - Power amplifier BC-340, Trans- 
Trans- Special Xtal (Fig. 220 V. 3 0 5x7 mitter BC-339 (exciter), Rectifier RA-22, Water Cooling 
mitting (Holder 1536) 60 cyc. Unit RU-2 and expansion tank. Telegraph or teletype op- 
Equipment FT-164) oration; local or remote start-stop and remote keying; 

switch selection of master oscillator or one of six 
crystals. 

Bunnell] 1487 10 KW Al 0.15-0.55 - inter- 23 KVA, 10x5x6.5 6110 20466/M Includes three units - power amplifier, rectifier and 
6 KW (6 KW med. 220 V. 3 0 Plus antenna tuning house. Used with transmitter 80-365. 
(Ampli- out of Freq. 60/60 cyc. Tuning 
fier) Tuning Flat Top House 

House) (Flg.1538) 6x5x7 

Includes two unite - transmitter and remote control unit 
RM -17. Telegraph operation; local or remote control; 
local or remote selection of two pre-tuned channels 
(one channel modified to operate 2 to 8 Mc); can be 
modified for teletype operation using external exciter. 
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Rated Size Weight Instr.Book 
Fig. Power Type of Freq. Freq. Normal in Oper. in Use or , 

Typea  No. Output Emisaionh Range-Mc Qo trole Antennad Power Rea.e (lbe.)g Tech.Men." 

Press 
Wirelessi 

1488 15 KW Al & 
Special 

4.0-21 Xtal 
(Holder 

Rhombic 
(Fig. 

37 KVA, 
220 V. 3 0 

9x5x7 6948 2C6890/BT 

PW-15-( ) FT-164) 1536) 60 cyc. 

Press 
Wirelessi 

1489 40 KW Al & 
Special 

4.0-21 M.O. or 
Xtal 

Rhombic 
(Fig. 

94 KVA, 
220 V. 3 0 

18x5x7 11000 TM 11-825 

PW-40-( ) (Holder 1536) 60 cyc. 
FT-164) 

Press , 
WirelessJ 

1490 2.5 KW Al & 
Special 

2.5-26 M.O. or 
Xtal 

Rhombic 
(Fig. 

9.6 KVA 
220 V. 3 0 

3x3x7 2000 TM 11-834 

PW-981-( ) (Holder 1536) 50/60 cyc. 
FT-164) 

Western 1491 2 KW Special 4.5-22 Xtal Rhombic 5 KVA 5x2.5x7 2428 FTNP 
Electric (Spec. (Fig. 230 V. 3 0 6D9652 
Co.J Holder) 1536) 50/60 cyc. 
D-156000 

Remarks 

One unit - transmitter. Telegraph or teletype operation; 
local start-stop, remote keying; manual selection of one 
of six crystals; requires external exciter for teletype 
operation. 

Includes five units - rectifier, exciter, power ampli-
fier, water cooling unit and expansion tank. Telegraph, 
teletype or single side-band operation; local start-stop 
remote keying; manual selection of master oscillator, 
one of six crystals or external exciter; external ex. 
niter, for teletype operation required. May also be ar-
ranged to operate as a linear amplifier for single side-
band operation requiring W.E.Co., 0-156000 transmitter 
as an exciter. 

One unit - transmitter. Telegraph or teletype operation, 
local or remote start-stop and remote keying, manual 
frequency selection from master oscillator, one of five 
crystals or teletype exciter; requires remote control 
unit. 

One unit-transmitter, mounted in 3 bays. Local start-
stop, remote signaling, fixed frequency operation. May 
also be used as exciter for PW-40 arranged for operation 
as a linear amplifier. Part of entire terminal for 
single-side band, reduced carrier, radio telephone system 
for twin channel operation, giving 6 two-way telegraph 
circuits over one two-way radio telephone circuit. Entire 
terminal consists of radio transmitter; distortion mea-
suring set; single side-band receiver (W.E.Co. D-99945, 
par.1423) including its associated testing and measuring 
equipment; and V.F. Carrier Telegraph Equipment (par. 
1025). The entire terminal is listed under one stock 
number (par. 1424). 

a  The listed type identification refers to the radio transmitting equipment 
only. The material provided under corresponding stock numbers given in 
paragraph 1424 includes the additional items listed under "Remarks". 

b Al indicates continuous wave telegraphy; A3 indicates voice transmission. 

a  M.O. is used to indicate Master Oscillator control and Xtal to indicate 
crystal control. 

d Figure numbers refer to sketches of representative antennas shown in 
paragraph 1428. 

e Includes power required for equipment shown in "Remarks" column. 

• The first two dimensions are width and depth, respectively, and repre-
sent the area required by the designated equipment plus the accessory 
equipment listed in the "Remarks" column and do ad represent the floor 
space required for the complete station installation. Allowance is not 
made for opening of apparatus doors or drawers, space between units, and 
operating and maintenance space for personnel. The last dimension is the 
height of the tallest unit. 

g Includes weight of equipment listed in "Remarks" column. 

h When other identification is not available for instruction books, the 
stock number is shown. 

3 Type number assigned by the manufacturer. 



mitter BC-365-( ) mitter BC-339-( ) 
FIGURE 1482. Radio Trans- FIGURE 1483. Radio Trans- FIGURE 1484. Radio Trans- 
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FIGURE 1487. Radio Amplifying Equipment (Bunnell 6 KW) 
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FIGURE 1490. Radio Transmitter 
(Press Wireless 981-( )) 

FIGURE 1491. Single Side Band Transmitter 
(Western Electric Co. D-156000) 



4, 1423. RECEIVING EQUIPUENT COLILIONLY USED BY COLILIAND RADIO - ARMY COLIEUNICATIONS SERVICE - DESCRIPTION r., 
m
d 

cn  
CD H 

Type 
Fig. 
12, 

Type 
Emission 
Receivee 

Freq. 
Ranze-Mc 

Freq. 
Control 

Normal 
Antennab 

Type 
Output Power Reo. 

Size 
in Oper. 
ft.e 

Weight 
in Use 
(Lbs.) 

Inst.Book 
or 

Tech.Man."  

AN/FGC-1 
Radio-
teletype 
terminal 
equipment 

- See paragraph 1027 

AN/FRR-3 1492 Special 2.4-23 Xtal 2 Rhombics Dual 400W., 2x 650 TM 11-872 
Press (Holder (Fig.1539) Ba1.600 110/220 V, 1.5x7 
Wireless FT-249) ohm 1 0, 50/60 
Diversity cyc. 

BC-779-( ) 1493 Al, A2 0.1-0.4 Manual Rhombic 8W. 180W, 2x2x1 100 TM 11-866 
& A3 & 2.5-20 or 600 or 115/230 V, 

Double 8000 ohm, 1 0, 50/60 
Doublet grounded cyc. 
(Figs.1539 
& 1540) 

BC-794-( ) 1493 Al, A2 1.25-40 Manual Rhombic 8W. 180W. 9T2.11 100 TM 11-866 
& A3 or 600 or 115/230 V, 

Double 8000 ohm, 1 0, 50/60 
Doublet grounded cyc. 
(Figs.1539 
& 1540) 

Schuttig 1494 Al Manual 60 40W., 4x 850 20863.1/B2 
DiveraitYe A.F. Ba1.600 110/220 Y, 1.5x7 
(Mixing only ohm 1 0, 50/60 
unit only) cyc. 

Western 1495 Special 4.5-22 Xtal Rhombic 60MW cox, lis V, 5.5x 1436 FTNP 
Electric (Spec. (Fig. 841.600 1 0, 50/60 1.5x7 204522/B1 
Co.e Holder) 1539) ohm cyc. 
D-99945 

1.--,  
 4, 

0 
Remarks o4 

One unit; local or remote control; requires one 
terminal unit AN/FGC-1; used as radioteletype 
receiving station. 

Includes two units, receiver and power supply 
RA-04. For 105/115/125 volts, 50/60 cycles, use 
RA-84 and for 95-130/190-260 volt, 25/60 cycles, 
use RA-74 which must be ordered separately. Three 
of these receivers used with each Schuttig Diver-
city equipment. Also used as manual receiving 
station. Similar to Rammarlund Super-Pro receiver. 

Same as BC-779 except for frequency range. 

One unit; local operation only; requires 2 racks, 
3 ea. BC-779-( ) or BC-794-( ) and power supplies; 
used as receiving station for high speed tape cir-
suit. 

One unit; single-aideband triple detection receiver, 
contained in three bays. Used with VF Carrier Tele-
graph Equipment (par.1025), single-sideband radio 
transmitting equipment (W.E.Co. D-156000 par.1422) 
and associated testing and measuring equipment to 
form a single-aideband HF radio telegraph terminal. 

a  Al indicates continuous wave telegraphy; A2 indicates tone d The stock number is given when no other identification is 
modulated telegraphy; A3 indicates voice transmission. available for the instruction book. 

b Figure numbers refer to sketches of representative antennas 
shown in paragraph 1428. 

c The first two dimensions are width and depth, respectively, 
and represent the area required by the designated equipment 
and do not represent the floor space required for the complete 
station installation. Allowance is not made for opening of 
apparatus doors or drawers, space between units, and operating 
and maintenance space for personnel. The last dimension is the 
height of the tallest unit. 

e Type numbers assigned by the manufacturer. 



FIGURE 1495. Single Side Band Receiver (Western 
Electric Co. D-99945) 

FIGURE 1492. Diversity Receiver FIGURE 1494. Diversity 
(Schuttig) Mixing 
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Par. 1424-1425 

1424. TRANSMITTING EQUIPMENT COMMONLY USED BY COMMAND RADIO - ARMY COMMUNICATIONS 
SERVICE - STOCK NUMBERS AND LOGISTICAL DATA. 

Export 
Volume 
Cu. Ft. 

Ship 
Tonsa Type No. Stock No. 

Export 
Weight 
Lbs. 

B0-339-( ) 

BC-365-( ) 

BC-447-( ) 

SCR-281-( ) 

2C6339( ) 

206905-3.5( ) 

206903-31-1( ) 

2S281( ) 

2173 

965 

1247 

150 

153 

84 

92 

6.5 

3.8 

2.1 

2.3 

0.2 

10 KW Transmitting 2C6905-100( ) 8294 470 11.8 
Equipment 

Bunnell 6 KWb 20466 10092 672 16.8 

Press Wirelessb 206890 12000 850 21.3 
PW-15-( ) 

Press Wirelessb 206895.1 21715 1661 41.6 
PW-40-( ) 

Press Wirelessb 2C6781A 3317 188 4.7 
PW-981- 

Western Electric None 3724 315 7.9 
Co.b 
D-156000 

(Part of entire 
terminal 205110) 

(Entire single-
sideband radio 

205110 (without 
double modulation) 

11550 758 19.0 

telegraph terminal) 20862.1 (double 1190 60 1.5 
modulation eqpt.) 

1425. RECEIVING EQUIPMENT COMMONLY USED BY COMMAND RADIO - ARMY COMMUNICATIONS  
SERVICE - STOCK NUMBERS AND LOGISTICAL DATA. 

Type No.  

AN/FGC-1 
Radioteletype 
Terminal Equipment 

Stock No.  

See paragraph 1027 

Export 
Weight 
Lbs. 

Export 
Volume 
Cu. Ft.  

Ship 
Tonsa  

    

AN/FRR-3 
Press Wireless 
Diversity 

BC-779- 

BC -794 -( ) 

Schuttig 
Diversityb 
(Mixing unit only) 

2S2001-3 

2C4779( ) 

2C4794( ) 

20863.1 

1175 

210 

210 

243 

55 

11 

11 

14 

1.4 

0.3 

0.3 

0.4 

Western Electric 204522 1906 161 4.0 
Co.b (Also part of 
D-99945 entire terminal 

205110) 

a40 cu.ft. assumed equivalent to 1 ship ton. 

bType numbers assigned by the manufacturer. 

452 



TRANSMITTING EQUIPMENT CLOKKONLY USED BY AIRWAYS SIMON -- ARMY COMMUNICATIONS SERVICE - DESCRIPTION. 

Dimensions Weight Instr. 
in Opera- in Use Book or Fig. 

Additional 
Equipment Power Type of Frequency Freq. , Preset Normal Power 

Type No. No. Reauired Output Emissions  Range-Mc Control°  Channels Aatgang°  Reauiredd 

BC-315 1496 Rect. & Modulator RA-18 400W A1,A2,A3 2.0 - 18.1 Xtal 10 Double Cage 4.5 KVA 
Ant. Tuning Unit BC-316 (Holder (Figure 1541) 220V, 30 
Remote Control Unit RM-5 FT-249) 60 cycles 

BC-325-( ) 1497 Remote Control Unit 400W Al 1.5 - 18.0 U.O. or None Double Cage 2.2 KVA 
RM-7-( ) 100W A2,A3 Xtal (See (Figure 1541) 110/220V 

(Holder Remarks) 10 60 cycles 
FT-171) 

ellas 
BC-339-( ) 1482 1 KW Al 4.0 - 26.5 M.O. or None Rhombic or 4.8 KVA 

Xtal (See Doublet 220V, 30 
(Holder Remarks) (Figures 60 cycles 
FT-164) 1536 & 1537) 

BC-340-( ) 1498 Transmitter BC-339-( ) 10 KW Al 4.0 - 26.5 None Rhombic or 33 KVA 
(Amplifier) Rectifier RA-22-( ) Doublet 220V, 30 

Water Cooling Unit 
RU-2-( ) 

(Figures 1536 
and 1537) 

60 cycles 

BC-365-( ) 1483 Remote Control Unit 350W Al 0.15-0.55 M.O. None Intermediate 1.8 KVA 
RM-10-( ) Frequency 110/220V 

Flat Top 
(Figure 1538) 

10, 
60 cycles 

BC-401-( ) 1499 Rect. & Modulator 400W Al,A2,A5 2.0 - 18.1 Xtal 10 Double Cage 3.7 KVA 
RA-30-( ) (Holder (Figure 1541) 220V, 30 
Remote Control Unit 
RM-11-( ) 

FT-249, 
Collins 

60 cycles 

1D or 
WE-5A) 

BC-460-( ) 1600 Remote Control Unit 250W Al 2.0 - 18.0 M.O. orh 10 Double Cage 1.8 KVA 
RM-20-( ) 200W A2,A3 Xtal (Figure 1541) 220V, 10 

(Holder 60 cycles 
FT-249) 

;Lion - ft.°  1Lbs.)' Manualg Remarks 

7x2.5x6.5 2000 6D9040 Point-to-point and ground- 
609040.1 to-air. Dial selection of 

preset channel frequencies. 
No longer procured. 

3,5x2x6 900 6073250 Point-to-point and ground-
to-air. Switch selection 
of master oscillator or any 
one of five crystal fre-
quencies. Also used as 
transmitter of SOR-197. 
No longer procured. 

3.5x3x7 1335 6D7339( ) Point-to-point. Switch 
selection of master oscilla-
tor or any one of six cry-
stal frequencies. May also 
be used as exciter for 
Power Amplifier BC-340-( ). 

15x5x7 2038 2C2940 Point-to-point. Provides 
( )/1 approx. 10 db increase in 

power output when used with 
Transmitter BC-339. 

2.5x2.5x6.5 629 TM 11-828 Point-to-point, 

5x1x6.5 600 6D9040-2 Point-to-point and ground-
to-air. Dial selection of 
preset channel frequencies. 
No longer procured. 

3x2x6.5 1050 609020-3 Point-to-point and ground-
609020-4 to-air. Dial selection of 

preset channel frequencies. 

aAl indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; A3 indicates amplitude modulated telephony. 
bM.O. is used to indicate Master Oscillator control and Xtal to indicate crystal control. 

°Figure numbers refer to sketches of representative antennas shown in paragraph 1428 except where reference is made to paragraph 1408. 
dlncludes power required for equipment shown in "Additional Equipment Required" column. 

aThe first two dimensions represent width and depth respectively, and indicate the area required by the designated equipment plus the 
equipment listed in the "Additional Equipment Required" column,and do not represent the floor space required for the complete station 
installation. Allowance is not made for opening of apparatus doors or drawers, space between units, and operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

(This weight does not include that for equipment shown in "Additional Equipment Required" column. 

gghen other identification is not available for instruction books, the stock number is shown. 

Nate models are same as Navy TDO and are M.O. controlled only. Table continued on next page 



TRANSMITTING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION -- ARMY COMMUNICATIONS SERVICE -- DESCRIPTION. (Continued) 
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Tyne No. 
Fig. 
No 

Additional 
Equipment 
Required 

Power 
OutO0 

Type of 
asiesiona fiexxe-Ec 

Frequency Freq. u  
Control" 

Preset 
Channels 

Normal 
Antenna°  

Power 
Reauiredd 

BC-610 1501 400W Al 2.0 - 18.0 M.O. or None 1/4-or 3/4-Wave 2 KVA 
300W A3 Xtal Inverted L or 115V, 10 

(Holder Doublet 50/60 cycles 
FT-171) (Figures 1458 

par. 1408, 
and 1537) 

BC-642 1502 Modulator BC-643 3 KW A1,A3 4.0 - 20.0 Xtal 13 Rhombic or 10 KVA 
Rectifier RA-44 (Holder Doublet 220V, 30 
Transformer and Collins ID) (Figures 1415 60 cycles 
Contactor MC-644 & 1537) 
Remote Control 
Unit 811-15 

BC-1100-( ) 1503 75W Al 1.5 - 10.0 Xtal 4 1/4-or 3/4-Wave 520W 
50W A3 (Holder Inverted L or 110/220V 

FT-249) Doublet 
(Figures 1458 
par. 1408, and 

10, 25-60 
cycles 

1537)  

Dimensions Weight Instr. 
in Opera- in Use, Book og 
tion - ft 8  (Lbs.) Manual Remarks  

2.5x2x3 446 TM 11-813 Point-to-point and ground-
to-air. similar to Neill-
crafters commercial type 
HT-4-8 and transmitter of 
SCR-299, SCR-399 and 
SCR-499. Includes Speech 
Amplifier BC-614-L and 
Antenna Tuning Unit 
BC-939-A. 

6.5x4x6.5 590 206905.30- Point-to-point. Dial 
1/1 selection of preset 

channel frequencies. No 
longer procured. 

3.5x2.5x1.5 483 Point-to-point and ground-
to-air. May be remotely 
controlled by addition of 
Remote Control Unit 
RM-40-A. Part of Radio 
Transmitter Equipment 
RC-263. 

0-5/FR - See paragraph 1027 
Oscillator, 
Exciter 
(Press 
Wireless 
F5-12A) 

RC-52-( ) 1504 300W A1,A2,A3 1.5 - 7.0 Xtal 2 Rhombic or 2.5 KVA 3.5x2x6 1250 6D8052() Point-to-point and air 
(Holder Doublet 115V/230V warning. Includes RadioTriner 
FT-164) (Figures 1536 10, 60 mitter BC-452-( ) and Re- 

& 1537) cycles mote Control Unit RM-22-( ). 

T-4/FRC 1505 Rectifier PP-1/FaC 400W Al,A2,A3 2.0 - 18.0 M.O. or 1 Rhombic or 8 KVA 7v2y5 per TM 11-820 Point-to-point and ground- 
Modulator MD-1/FRC Xtal Doublet (4 Channels) channel to-air. May be used in 
Operator Control (Holder (Figures 1536 230V 10, (Transmitter conjunction with Trans- 
Console CX-161/FRC FT-249) & 1537) 50/60 Only) mitter T-5/FRC. Typical 
(Formerly CS-212) cycles installation uses four 

T-4/FRC, one T-5/FRC, 
one AID-1/FRC and one 
PP-1/FRC. 

5A1 indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; A3 indicates amplitude modulated telephony. 
b
M.O. is used to indicate Master Oscillator control and Xtal to indicate crystal control. 

°Figure numbers refer to sketches of representative antennas shown in paragraph 1428 except where reference is made to paragraph 1408. 

dincludes power required for equipment shown in "Additional Equipment Required" column. 

°The first two dimensions represent width and depth respectively, and indicate the area required by the designated equipmen't plus the 
equipment listed in the "Additional Equipment Required" column,and do not represent the floor space required for the complete station 
installation. Allowance is not made for opening of apparatus doors or drawer., apace between units, and operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

(This weight does not include that for equipment shown in "Additional Equipment Required" column. 

%hen other identification is pot available for instruction books, the stock number is shown. 



Additional Dimensions Weight Inst. 
Equipment Power Type of Frequency Freq. Preset Normal Power , in Opera- in use, Book or 
Required =out gMissiona  Rance-CIF Control' Phannels Antennae Reouired" tion - ft.e  (Lbs.)' Manualg Remarks  

Rectifier PP-1/FRO 600W A1,A2,A3 0.15-0.55 M.O. or 1 Insulated Tower 8 KVA 2x2x5 TM 11-820 Point-to-point and homing. 
Modulator LSD-i/FRG Xtal or Intermediate (4 Channels) per chan- May be used in conjunction 
Operator's Control nel 

May be used in conjunction 
(Holder Frequency Flat 230V, 10 with Transmitter T-4/FRC. 

Console CY-161/FRC FT-249) Top 50/60 cycles (Transmitter Rectifier PP-1/FRC will 
(Formerly CS-2)2) (Figures 1542 (Jay) supply power for four 

& 1558) transmitter units and one 
dual modulator unit. 

5005 Tower or cycles Control 500 BIC. Provides 
intermediate two RF channels for simul- 
Frequency taneous operation. Either 
Flat Top channel may be modulated, 
(Figures 1542 the other operating on CW. 
& 1538) Simultaneous operation re- 

quires two antennas. 

Fig. 
Type No. n2,_ 

T-5/FRC 1505 

Aircraft 1506 
AccesRories 
Corp. 

1000W A1,A2,A3 0.275-0.49 Xtal 2 LF-90-ft. or 6,5 KVA 8x2x7 2c6509/133. Point-to-point and homing. 
1.6-10.0 (Holder 180-ft. 195/245V, includes Antenna Tuning 

FT-249) insulated 10, 60 Unit 500 BAT and Remote 

Collinsh 1507 75W Al 1.5-15.0 M.O. or 4 
32-RA 50W A3 Xtal 

(Holder 
Collins 10) 

Federal
h 

1508 3 KW A1,A3 2.0-20.0 Xtal 1 
FT-300 (Holder 

FT-249) 
(per a 
unit) 

Pan i509 1200W Al,A3 1.6-24.0 Atal 2 
American (Holder 
Airways FT-249) 
12-ACX-4 

HF-Rhombic or 
Doublet 
(Figures 1536 
& 1537) 

1/4-or 3/4-Wave 115V, 10 2x1.5x1 120 6DK9132- Point-to-point, ground.. 
Inverted L or 50/60 RA6P or to-air and airport control. 
Doublet cycles 6DK9132- Includes RF unit, modulator 
(Figures 1458 RA7P and power supply in one 
par. 1408, and case. 
1537) 

Rhombic or 220V, 30 Llx3x6 2C6700/B1 Point-to-point, Normally 
Doublet 60 cycles 8 channels per rectifier 
(Figures 1536 and modulator, Includes 
& 1537) Power Supply 115-A, Audio 

Amplifier 123-A, remote 
control unit, and 8 Radio 
Frequency Units 164-A. 
Dial selection of desired 
channel. 

Rhombic or 3 Klia 2x1.5x5.5 Point-to-point. Push 
Doublet 210/250V, button selection of either 
(Figures 1536 l), 60 preset channel frequency. 
& 1537) cycles 

aAl indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; A3 indicates amplitude modulated telephony. 

bM.O. is used to indicate Master Oscillator control and Xtal to indicate crystal control. 

eFigure numbers refer to sketches of reresentative antennas shown in paragraph 1428 except where reference is made to paragraph 1408. 
dIncludes power required for equipment shown in "Additional Equipment Required" column. 

5The first two dimensions represent width and depth respectively, and indicate the area required by the designated equipment plus the 
equipment listed in the "Additional Equipment Required" column,and do not represent the floor apace required for the complete station 
installation, Allowance is not made for opening of apparatus doors or drawers, space between units, and operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

(This weight does not include that for equipment shown in "Additional ,Equipment required" column. 

c.n %hen other identification is not available for instruction books, the stock number is shown. 
cn h

Type numbers assigned by the manufacturer. Table continued on next page 



Remarks 

Point-to-point and homing. 
Includes Modulator (BA-8, 
Antenna Tuning Unit 
ATU-12, and Remote Control 
Unit TEO-R. Dial selection 
of either preset channel 
frequency. 

Point-to-point. No longer 
procured. 
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1000,1 Al 

350,1 Al 
100,1 AS 

6 1/4-or 3/4-Wave 
Inverted L or 
Doublet 
(Figures 1458 
par. 1408, 
and 1537) 

1.6-13.2 Xtal 2 Doublet 
(Holder (Figure 1537) 
WE-51 or 
FT-249) 

3.2 KVA 
115V, 10 
50/60 cycles 

220/250V, 10 
50/60 cycles 

2.071600 Xtal 
(Holder 
Bliley 
MC-7) 

TRANSMITTING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION -- ARMY COMUNICATIONS SERVICE -- DESCRIPTION. (Continued) 

Fig. 
Type No.  

Pan American 1510 
Airways" 
12-GLX-2 

Additional Dimensions Weight Inat. 

Equipment Power Type of Frequency Freq. b Preset Normal Power d in Opera- in User Book or 

Reouired Output mission Range-Mc Control ghannels Antennae  Required tion - ft,e  (Lbs.)  Manualg 

1200W Al 0.26-1.75 Xtal 
750W A2,A3 (Holder 

FT-249) 

2 T Cage 
(Furnished) 
(Figure 1543) 

3.2 KVA 
210/250V, 
10, 60 cycles 

2.5x1.5x5.5 

5x2x6,5 

9x5x7 206888/81 
(See 
Remarks) 

None 

None 

None 1/4-or 3/4-Wave 1.2 KVA 2x2x6 530 P4-30390 
Inverted L or 205/235V, 10 
Doublet 50/60 cycles 
(Figures 1458 
par. 1408, 
and 1537) 

Pan American 1511 
Airways 
AFA-50 
(Amplifier) 

Pres8 dire- 1512 
less 
P4-10LF 

Temcoh 1513 200W Al,A2,A3 2.0-16.0 U.O. or 
250-GSC Xtal 

(Holder 
FT-249)  

Rhombic or 200/240V, 50 
Doublet 50/60 cycles 
(Figures 1536 
& 1537) 

Insulated 220V, 30 
Tower or 60 cycles 
Wave Antenna 
(Figures 1542 
& 1544)  

Point-to-point and Radio-
teletype. Consists of two 
units, transmitter and 
rectifier, normally bolted 
together. Antenna coil 
mounts on top of trans-
mitter and adds 3-1/2 ft. 
in height. 

Point-to-point and ground-
to-air. Switch selection 
of master oscillator or 
any one of four crystal 
frequencies. May be con-
trolled over 1000 yds. of 
#18 Ga. copper wire by use 
of remote control box 
furnished. 

Transmitter 5 KW Al,A2,A3 5.0-24.0 
FAA 12-ACX-2 

10 KW Al 0.11-0.14 M.O. 

3x2.5x7 2200 6D9500 

2x2x6 571 6D9654 

aAl indicates continuous wave telegraphy; Al indicates amplitude modulated tone telegraphy; as indicates amplitude modulated telephony. 

bk.°. is used to indicate Master Oscillator control and Xtal to indicate crystal control. 

cpigure numbers refer to sketches of representative antennas shown in paragraph 1428 except where reference is made to paragraph 1408. 

dIncludes power required for equipment shown in "Additional Equipment Required" column. 

aThe first two dimensions represent width and depth respectively, and indicate the area required by the designated equipment plus the 
equipment listed in the "Additional Equipment Required" column, and do not represent the floor space required for the complete station 
installation. Allowance is not made for opening of apparatus doors or drawers, space between units, and operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

(This weight does not include that for equipment shown in "Additional Equipment Aequired".column. 

gldhen other identification is not available for instruction books, the stock number is shown. 

hType numbers assigned by the manufacturer. 

Temco
h 1514 

1000-AG-OW 

Western 1515 
Electric 
co.h 
D-151249 
(Pan Amer. 
Airways 
4WTFA) 

Point-to-point and ground-
to-air. No longer procured. 

Point-to-point and ground - 
to-air. Consists of radio 
frequency Onassis, modula-
tor and power supply 
mounted in one cabinet. 
Relay selection of either 
of the preset channel 
frequencies. No longer 
procured. 



Fig. 
Additional 
Equipment Power Type of Frequency Freq. Preset Normal Power 

Dimensions 
in Opera- 

Weight Inst. 
in Use Book or 

Tyne No. No, Required Output Badssiona  Range-Mc Control')  Channels Antennae  Reauiredd tion - ft e  (Lbs.)f Manualg 

Wilcoxh 1516 Rect. & Mod. 26A or 2.5 KW Al,A3 2.0 - 12.0 Xtal 1 1/4-or 3/4-Wave 220V, 30 1x2x6 6D9098A 
96A 26B 

Dialing Unit 168AB 
(Holder 
FT-249) 

Inverted L, 
Doublet or 
Rhombic 

60 cycles per channel 
(Transmit- 
ter Only) 

(Figures 1458 
par. 1408,1536 
and 1537) 

Wilcoxh 1517 Rectifier 36A 3 105 Al,A2,A3 2.0 - 20.0 Xtal 1 1/4-or 3/4-Wave 20 KVA 1 r2r6 6D96960 
960 & 
960-5 

Modulator 50A 
Operator's Control 

(Holder 
FT-249) 

Inverted L, 
Rhombic or 

(4 channels) 
220V, 30 

per char- 
nel 

P4-29889 

Console Lf-161/FRC Doublet 60 cycles Plus 8.5 x 
(Formerly CS-212) (Figures 1458 

par. 1408, 1536 
3x6 

& 1537) 

Wilcoxh 1518 Rect. & Mod. 26A or 26B 2 KW Al,A2,A3 0.195-0.525 M.O. or 1 insulated Tower 10 KVA 3x2x6 
96-200A Operator's Control Xtal or Wave Antenna 220V, 30 per channel 

Console CS-380 (Holder 
FT -249) 

(Figures 1542 
& 1544) 

60 cycles (Transmit - 
ter Only) 

Wilcoxh 1518 Rect. & Mod. 26A or 26B 2 KW Al,A2,A3 0.195-0.525 M.O. or 1 insulated Tower 10 KVA 3x2x6 
96,-2008 Operator's Control Xtal or Wave Antenna 220V, 30 per channel 

Console CS-380 (Holder 
FT -249) 

(Figures 1542 
& 1544) 

60 cycles (Transmit - 
ter Only) 

aAl indicates continuous wave telegraphy; AU indicates amplitude modulated tone telegraphy; A3 indicates amplitude modulated telephony. 

11.0. is used to indicate Master Oscillator control and Xtal to indicate crystal control. 

eFigure numbers refer to sketches of representative antennas shown in paragraph 1428 except where reference is made to paragraph 1408. 
dIncludes power required for equipment shown in "Additional Equipment Required" column. 

eThe first two dimensions represent width and depth respectively, and indicate the area required by the designated equipment plus the 
equipment listed in the "Additional Equipment Required" column,and do not represent the floor space required for the complete station 
installation. Allowance is not made for opening of apparatus doors or drawers, space between units, and operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

(This weight does not include that for equipment shown in "Additional Equipment Required".column. 

When other identification is not available for instruction books, the stock number is shown. 

hType numbers assigned by the manufacturer. 

Remarks 

Point-to-point and radio - 
teletype. Normally 8 
channels per rectifier. 
No longer procured. 

Point-to-point and radio - 
teletype. Normally 4 
channels per rectifier. 

Point-to-point and homing. 
No longer procured. 

Point-to-point and homing. 
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TRANSMITTER RECTIFIER AND MODULATOR - ANTENNA TUNING UNIT - 
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_FIGURE 1496. Radio Transmitter BC-315 FIGURE 1497. Radio Trans- 
mitter BC-325-( ) 
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FIGURE 1500. Radio 
Transmitter BC-460 FIGURE 1498. Power Amplifier 

BC -340-( ) 
FIGURE 1499. Radio Transmitter BC-401 



R.F. AMPLIFIER 
MODULATOR 

UNIT 
RECTIFIER 

FIGURE 1502. Radio Transmitter BC-642 
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FIGURE 1501. Radio Transmitter BC-610 
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FIGURE 1503. Radio Transmitter BC-1100-( ) FIGURE 1504. Radio Transmitting Equipment RC-52-( ) 

to 

Remote Control Unit RM-40 

Radio Transmitter 

RADIO TRANSMITTER 
BC - 452 - ) 

REMOTE CONTROL UNIT 
RM - 2 2 - ) 



3 RADIO TRANSMITTERS 
T - 4/FRC 

I RADIO I RADIO 

RECTIFI ER MODULATOR TRANSMITTER TRANSMITTER 
PP- I/FRC MD I/FRC T-4/FRC T-5/FRC 
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FIGURE 1505. Radio Transmitter T-4/FRC and T-5/FRC Installation 
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FIGURE 1507. Radio Transmitter 
(Collins 32RA) 

FIGURE 1506. Radio Transmitter (Aircraft Accessories Corp. 500B) 



MODULATOR 
UN IT 3 RADIO 

FREQ. UNITS 
POWER SUPPLY 

UNIT 

FIGURE 1509. Radio Trans- 
mitter (Pan American 

Airways 12ACX-2) 
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FIGURE 1508. Radio Transmitter (Federal FT-300) 



Transmitter 12 GLX-2 

Transmitter Control TMC-R 

FIGURE 1510. Radio Transmitter (Pan American Airways) 9
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Modulator GM-8 Antenna Tuning Unit ATU-12 
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OSCILLATOR 
AND EXCITER POWER 

AMPLIFIER 

CONTROL 
APPARATUS 

CONTROL 
APPARATUS 

FIGURE 1511. Power Amplifier 
(Pan American Airways 

RFA-50) 
FIGURE 1512. Radio Transmitter (Press Wireless PW-10LF) 
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REMOTE CONTROL B0)( • 

• 

• 
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FIGURE 1513. Radio Transmitter 
(Temco 250-GSC) 

FIGURE 1514. Radio Transmitter (Temco 1000-AG-CW) 

FIGURE 1515. Radio 
Transmitter (Western 
Electric Co. D151249 or 
Pan American Airways 

4WTFA) 9
V
7
T
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FOUR TRANSMITTERS 

FIGURE 1516. Radio Transmitter 
(Wilcox 96A) 

FIGURE 1517. Four Radio Transmitters (Wilcox 96C) 
(With Modulator 50A and Rectifier 36A) 



FIGURE 1518. Radio Transmitter (Wilcox 96-200-( )) 



1427. RECEIVING EQUIPMENT CONMONLY USED BY AIRWAYS SECTION -- ARMY COMMUNICATIONS SERVICE -- DESCRIPTION. 

Type Weight 
Emission, Frequency Freq. Normal Type Power in Use Instr. Bk. 

Type No .a Fig. No. Received' Range - Mc Control Antennae Output )eouired (Lbs.) or Manuald Remarks  

AN/FGC-1 See paragraph 1027 
Radioteletype 
Terminal 
Eqpt. 

AN/FAR-3 1492 Al,A2,A3 2.4-26 Crystal Double Into 110/220V 
Press :tireless Special (holder Doublet Teletype 50/60 cy- Five preset channels. For point-to-point 
Diversity FT-249) or Term.Eqpt. cies communication and radioteletype. Used with 

Rhombic AN/FGC-1 Radioteletype Terminal Unit AN/FDC-1. 
(Figures 
1540 & 
1539) 

Federal 1519 Al,A2,A3 0.015-0.65 Manual Single Speaker 115V, 60 28 6D1947 
128-AY wire or Headset cycle 

AC or bat- 
teries 

Hallicraftera 1520 Al,A2,A3 0.11-1.5& Manual Single Built-in 115V, 60 25 6D9461 
5-22-R 1.7-18 wire or Speaker, cycle 

Double or Headset AC or DC 
Doublet 
(Figure 
1540) 

Marine or fixed station service. Table 
' model. Built-in power supply unit. 

Marine or fixed station service. Table model. 
Built-in power supply. 

Hallicrafters 1521 Al,A2,A3 27-145 Manual Single Speaker or 115V, 50/60 75 6D9462 Airport control and air warning. Table model. 
527 & FM wire or Headset cycle AC Built-in power supply. 

Double 500 or 
Doublet 5000 ohms 
(Figure 
1540) 

Hallicrafters 1522 A1,A2,A3 0.55-42 Manual jingle Speaker or 110/12511 85 6D9471 Point-to-point and ground-to-air. Table 
5X-28 wire or Headset 50/60 cycle model. Built-in power supply. 
AM/GRR-3 Double 500 or AC 

Doublet 5000 ohms 
(Figure 
1540 

Hallicrafters 1523 Al,A2,A3 0.54-30.5 Manual 3 ft. Built-in 110/125V 18 609464 Hishly portable for miscellaneous 
529 Built-in Speaker or AC or DC, or monitoring. 

tele- Headset self-cont. 
ecopic batteries 
whip 

aExcept for AN/FGC-1, AN/FRh-3 and AN/GRR-3 the type numbers are those assigned by 
the manufacturer. 

bAl indicates continuous wave telegraphy; AZ indicates amplitude modulated tone telegraphy; 
A3 indicates anplitude modulated telephony; FM indicates frequency modulated telephony and 
tone telegraphy. 

cFigure numbers refer to sketches of representative antennas shown in paragraph 1428. 

ddhen no other identification is available for the instruction book, the stock number is 
given. 
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Type Weight 
Emission Frequency Freq. Normal Type Power in Use Instr. 8k. 

TYPe No.a  Fig. No. Receivedb RanRe - He Control Antennae Output Required (Lbs.) or Manuald 

Hallicrafters 
S-36 

1524 Al,A2,A3 
& FM 

27.8-143 Manual Single 
wire or 

Speaker or 
Headset 

1154. 50/80 
cycle AC 

75 204557.58/B1 

Double 500 or 
Doublet 5000 ohms 
(Figure 
1540) 

Haanarlund 1493 Al,A2,A3 0.1-0.4 & Manual Single Speaker or 110/1251/ 100 P4-17275 
sP-110 -LX 
(Super Pro) 

2.5-20 wire or 
Double 
Doublet 

Headset 
600 or 
6000 ohms 

25 cycle AC, 
or 

batteries 
(Figure 
1540) 

Hammarlund 1493 Al,A2,A3 0.1-0.4 & Manual Single Speaker or 110/125V 100 60945081 
SP -210 -LX 
(Super Pro) 

2.5-20 wire or 
Double 
Doublet 

Headset 
600 or 
6000 ohms 

60 cycle AC, 
or 

batteries 
(Figure 
1540) 

National 1525 A1,A2,A3 0.2-0.4 & Manual Single Speaker 115V, 50/60 65 6D9520 
NC -100 -ASC 1.5-30 wire or or cycle or 
AN/uAR -2 Double 

Doublet 
Headset 115V, 25 

cycle AC 
(Figure 
1540) 

National 
HRO 

1526 Al,A2,A3 1.7-30 Manual Single 
wire or 
Double 

Speaker 
or 

Headset 

115V, 50/60 
cycle AC or 
batteries 

90 F4-16986 

Doublet 
(Figure 
1540) 

Wilcox CW3 1527 Al 1.15-25.5 Crystal 
(Holder 
FT-249) 

Single 
wire 
Double 

Speaker 
or 

Headset 

115V, 
50/60 
cycle AC 

6D9695 

Doublet 
or 

Rhombic 
(Figures 
1540 & 
1539) 

Remarks  

Similar to Hallicraftera S-27 receiver except 
treated for tropical use. Airport control 
and air warning. Built-in power supply. 
Table model. 

Airport control, point-to-point and ground-to - 
air. Separate power supply included. 
Modified table model. 

Airport control, point-to-point and ground - 
to-air. Separate power supply included. 
Rack mounting. 

Point-to-point and ground-to-air. Table 
model. Built-in power supply. Separate 
loud speaker included. 

Point-to-point and ground-to-air. Table 
model. Uses plug-in coils which are in-
serted as a unit. Coil sets must be procurei 
separately. Separate power supply included. 

Point-to-point and ground-to-air. Rack 
mounting. Uses plug-in coils and crystal 
which must be procurea separately. 
Eight CW3 Receivers, in a pre-wired rack, 
available as a unit (Wilcox 113A Receiver 
Bay). 

Except for AN/GRR-2 the type numbers are those assigned by the manufacturer. 

bAl indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; 
A3 indicates amplitude modulated telephony; FM indicates freglency modulated telephony 
and tone telegraphy. 

cFigure numbers refer to sketches of representative antennas shown in paragraph 1428. 

dThe stock number is given for identification of the instruction book. 

Table continued on next _age 
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RECEIVING EQUIPMENT CUMMONLY USED BY AIRWAYS SECTION -- ARMY COMMUNICATIONS SERVICE -- DESCRIPTION. (Continued) 
Type Weight 

Emission Frequency Freq. Normal Type Power in Use Instr. Bk. 
Tyre No.a Fig. No, Receivedb Range - Mc Control Antennae Output Required (Lbs.) or Mermaid 

Wilcox 4 6W3-D 1528 Special, Al 2.0-26 Crystal Double Into 116V, Four preset channels. Radioteletype. 
(See Re- (Holder Doublet Teletype 50/60 Used with Radioteletype Terminal Unit 
marks) FT-249) or Terminal cycle AC AN/FGC-1. The400-i)is an assembly of 

Rhombic AN/FGC-1 four CW3I) units in a single cabinet. 

(Figures Figure 1528 depicts one CW3-Dunit. 

1540 & 
1539) 

Wilcox F3 1529 A2, A3 1.9-16.5 Crystal Single Speaker 1159, 6012011-853 Point-to-point and ground-to-air. Airport 
(Holder wire, or 50/60 control. Rack mounting. 
FT-249) Double Headset cycle AC 

Doublet 
or 

Rhombic 
(Figures 
1540 & 
1539) 

aThe type numbers are those assigned by the manufacturer. 

Al indicates continuous wave telegraphy; A2 indicates amplitude modulated tone 
telegraohy; A3 indicates amplitude modulated telephony. 

cFigure numbers refer to sketches of representative antennas shown in paragraph 1428. 

dThe stock number is given for identification of the instruction book. 

Remarks 



FIGURE 1519. Radio Receiver (Federal 128AY) FIGURE 1521. Radio Receiver (Hallicrafters S-27) 

FIGURE 1520. Radio Receiver (Hallicrafters S-22-R) FIGURE 1522. Radio Receiver AN/GRR-3 (Hallicrafters SX-28) 
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FIGURE 1524. Radio Receiver (Hallicrafters S-36) 

FIGURE 1523. Radio Receiver 
(Hallicrafters S-29) 

FIGURE 1525. Radio Receiver AN/GRR-2 (National NC-100-ASC) 
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FIGURE 1528. Radio Receiver (Wilcox CW3-D) 
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FIGURE 1527. Radio Receiver (Wilcox CW3) FIGURE 1529. Radio Receiver (Wilcox F3) 

FIGURE 1526. Radio Receiver (National HRO) 



1428. COMBINED TRANSMITTING AND RECEIVING EQUIPMENT COMMONLY USED BY AIRNAY3 SECTION -- ARMY COMMUNICATION.) SERVICE --
DESCRIPTION. 
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Power Type of Frequency Frem Preset Normal Power Jiaensions in 
Beight 
in Use 

lust,. 
Book cp 

Type No.a  Fig. No, Bmissionb Rani,e - we Controld  channels Output act-arks Rntennad Reotired Operation - ft, e  (Lbs.) Yanual' 

au/ChC-3 See paragraph 1408 

Collins 1530 25 PI Al 1.5-12.0 115V, 2 x 1 x 1 
18-,1  
(Navy 'ICS) 

10 8 AS Xtal 
(Holder 

U.C. or 232:Whip None
See 

Remarks) 
(Figure 60 cycle AC 

or 12V DC 
FT-249 or 
Collins 111) 

Jefferson 1551 50 h Al 1.5-12.0 M.O. or None 23-ft.hhip 12V DC, 3 x 2 x 2 
Travis 
350A 

4U A3 (See 
Remarks) 

or 1/4- 
wave In- 
verted L 

24V DC, 
3241 DO, 
115V Du or 

(Without 

,upply 
(Figures 115V,60 cycle Lquipment) 
1460 S. )w 
1458) 

Link 
25-Flas 

1420 
par. 1404 

25 W FM 30-40 Xtal 
(Holder 
FT-171) 

1 o-ft.uhip 
(Fi-ure 
1461b) 

6V DC 3 x 1 x 1 65 6D8298 

Link 
35-:L 

14E,) 
par. 1408 

35 5  P11 
(Holdernt 

30-40 Xtal 1 6-ft.Phip 
(Figure 

6V DC 3 x 1 x 1 05 6D8258A 

FT-171) 

Link 
5,1IFS 

1532 50 it F.) 30-40 Xtal 
(Holder 

1 (Non- 
Adjustable 

115V, 60 2 x 1 x 3 
cycle AC 

175 

FT-171) Coaxial 
Half-have 
Dipole 
(Figure 
1468) 

Link 
1498 

1353 50 1 FM 70-100 Xtal 
(Holders 

1 Adjustable 
Coaxial 

115V, 50/00 2 x 1 x 3 
cycle AC 

151 

FT-171 & Half-Wave Xmtr- 2106. 
FT-243) Dipole Leo.- 756. 

(Figure 1468) 

Transmitter and receiver. Point-to-
point and ground-to-air. ,witch 
selection of five cnstal frequencies. 

Transmitter-receiver equipment for 
fixed niobile communication. Twitch 
selection of four crystal frequencies. 

Comrercial splice car ecpipment for 
orovidinc two-way mobile communi,a 
tion. Limilar to sJR-298. Includes 
Transmitter 25-Li3, Feceiver 11-'T, 
Vibrator tower ,upnly VFA-3A and dash 
control unit. 

Commercial police car equipment for 
providing two-may mobile comunica-
tion. Ninilar to SCR-298-C. In-
cludes transmitter 35-JFN, Receiver 
11-UF, Vibrator Power Supply VPA-3A 
and dash control unit. 

.)elf contained transmitter, receiver 
and power supply. For fixed control 
station in mobile net. 

Self contained transmitter, receiver 
and power supply. For providing radio 
telephone communication when essential-
ly line-of-sight operation is possible. 
Nay be remotely controlled at distances 
up to 5 miles of hire it-110-B by the 
addition of Remote Control Unit Type 
1504. 

asxcept for Air/CRC-3 the type numbers are those assigned by the manuf)cturer. 

bAl indicates continuous wave telegraphy; A3 indicates amplitude modulated telephony; FL indicates frequency modulated telepnony. 

014.0, is used to indicate Nester Oscillator control and Xtal to indicate crystal control. 

dFigure numbers refer to sketches of representative antennas shown in paragraph 1408. Antennas are not normally included with the 
set unless so indicated. 

eThe dimensions are width, depth and height, respectively. TFe width and depth do not include space for opening of apparatus doors. 

f
”hen other identification is not available for instruction books, the stock number is shown, 



Weight Instr. 

Co 
so Power Type of, Frequency Freq. Preset Normal Power Dimensions in in Use Book or 
cm Type No.a Fig. No. Output, Emission° Range - Mc Control  e Channels Antennad Required Operation - ft.e  (Lbs.) Manualf Remarks  
to to to link 1534 250 W FM 70-100 Xtal 1 Adjustable 115V, 50/60 2 x 1 x 6 358 TM 11-823 Self contained transmitter, receiver 

? 
1605 (Holders 

FT-171 & 
Coaxial cycle AC 
half-Wave Xmtr-1300W. 

and power supply, similar to Link 1498 
except provides approximately 7 db grader ut FT-243) Dipole Rec- 75W. power output. I,D 

(Figure 
1468) 

os 
to 

Motorola 1535 25 W FM 30-40 Xtal 1 Whip 6V DC 2 x 1 x 1 2C5101/B1 Commercial police car equipment for 
FMTR-25VM (Holder (Furnished) providing two-way mobile communication. 

Bliley B5R) (Figure Separate transmitter and receiver; each 
1461b) with built-in power supply. 

Motorola 1535 50 W FM 30-40 Xtal 1 Non- 115V, 60 2 x 1 x 1 205102/81 Transmitter-Receiver for fixed control 
FMTR-50BW (Holder Adjustable cycle AC station in mobile net. Transmitter and 

Bliley B5R) Coaxial receiver each have built-in power 
Half-Wave supply. 
Dipole 
(Furnished) 
(Figure 1468) 

aThe type numbers are those assigned by the manufacturer. 

bFM indicates frequency modulated telephony. 

CXtal is used to indicate crystal Control. 

'Figure numbers refer to sketches of representative antennas shown in paragraph 1400. Antennas are not normally included'with the set unless 
so indicated. 

eThe dimensions are width, depth and height, respectively. The width and depth do not include space for opening of apparatus doors. 

(When other identification is not available for instruction books, the stock newer is shown. 

FIGURE 1530. Radio Receiver and Transmitter 
(Collins 18-Q)(Navy TCS) 2
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FIGURE 1531. Radio Receiver and Transmitter (Jefferson 350A) 
FIGURE 1532. Radio Receiver and 

Transmitter (LINK 50UFS) 



FIGURE 1534. Radio Set Type 1505 (LINK) FIGURE 1533. Radio Set Type 1498 (LINK) 8
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TRANSMITTER AND RECEIVER 

REMOTE CONTROL UNIT 
TYPE 1504 

TRANSMITTER 
AND RECEIVER 

REMOTE CONTROL UNIT 
TYPE 1504 
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PIGURB 1535. Radio Receiver and Transmitter (Motorola FMTR 25VM and FMTR 50BW) 



A= APPROX .48 WAVELENGTH 
APPROX 12 WAVELENGTH 
APPROX 15 WAVELENGTH 

H.50 TO 65 FT. 
ADJUST A AND B UNTIL 
STANDING WAVES ON 
LINE ARE ELIMINATED 

10 A 

—12" 

TO STATION 

ELEVATION 

FIGURE 1537. Transmitting Doublet Antenna 
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GUYS GUYS 

INSULATORS INSULATORS 

250 TO 400' 

LIGHTNING 
GAP 

WINCH TRANSMITTER 

COPPERWELD 
WIRE 

CABLE AND SEIZE 
EVERY TWO FEET TO 
LEAD-IN INSULATOR 

GRADE 

GROUND RODS 

250' TO 400' 

350 TO 500.  

Par. 1428 

PLAN 

ELEVATION 

INTERMEDIATE FREQUENCY FLAT TOP ANTENNA 

GROUND SYSTEM 

FIGURE 1538. Intermediate Frequency Flat Top Antenna 
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4-WIRE 
TRANSMISSION 

LINE 
SEE 

CONNECTION 
DETAIL 

GROUND LINE 

SIDE POLE-... 

TERMINATING 
RESISTORS 

SIDE 

SIDE POLE 

REAR POLE 

TAPERED DOWN LEAD 

4-WIRE LINE-4. 

FRONT END POLE 

`SEE 
CONNECTION 

DETAIL 

..-- 2 WIRE 
TRANSMISSION 

LINE 

...." ..."" 

TRANSMISSION 
LINE 

CONNECTION DETAIL 

8 - TILT ANGLE 

CONNECTION DETAIL 

FIGURE 1539. Receiving Horizontal Rhombic Antenna 

A= HALF WAVELENGTH FOR 
LOWEST PRINCIPAL FREQUENCY 

B. HALF WAVELENGTH FOR 
HIGHEST PRINCIPAL FREQUENCY 

A. 2 5 PREFERRED 
121. 35* APPROX 
H= 50 TO 65 FT PREFERRED 
h. 12 FT PREFERRED 

GROUND LEVEL 

* , 

 

LEAD.H 
ELEVATION 

FIGURE 1540. Double Doublet Receiving Antenna 



GUY (BROKEN 

UP WITH 

INSULATORS) 

HORN GAP 

AND FEED THRU 
INSULATOR  

LGROUND SYSTEM 

(SEE SEPARATE VIEW) 

NOTE • 
APPROXIMATE BAND RANGE 
ANTENNA A = 2 5-7 MC 
ANTENNA 8 = 7 -12 S MC 

COPPERWELD WIRE 

viowc11, 

•••— POLE 

GUY (BROKE N 

UP WITH 

INSULATORS) 

POLE 

Par. 1428 

GROUND SYSTEM FOR 
DOUBLE CAGE ANTENNA INSTALLATION 

FIGURE 1541. Double Cage Antenna 

484 



GUY (BROKEN UP -- 

WITH INSULATORS) 

GUY (BROKEN UP 
WITH INSULATORS) 

TRANS HOUSE 

HORN GAP & FEED 
THRU INSULATOR 

GROUND ROD 

I 

INSULATOR 

WOODEN POLE 

- RADIATOR 

TERMINATING 

"
' GROUND ROD 

IMPEDANCE 

(OR COUNTERPOISE) 

NOTE 

L = FROM TO SEVERAL WAVE LENGTHS 

H= ANY CONVENIENT HEIGHT (10 TO 20 FT) 

FIGURE 1544. Wave Antenna FIGURE 1542. Insulated Tower Antenna 

INSULATOR I i INSULATOR / 

PULLEY PULLEY- 

ROPE ROPE 

IM 

L J 

FIGURE 1543. T Cage Antenna 

INSULATED TOWER 

BASE INSULATOR 

CLEARANCE 
LIGHT 

RADIATOR 

INSULATOR 

V. GUY 

TO 
RADIO .---- 

TRANSMITTER 



Per. 1429 

1429. TRANSMITTING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION - ARMY COMMUNICATIONS 
SERVICE - STOCK NUMBERS AND LOGISTICAL DATA  

Type No. Stock No. 

Additional Equipment Export 
Required Weight 

Lbs. 

Export 
Volume 
Cu. Ft. 

Ship 
Tonsb Type No. Stock No. 

BC-315 2C6315 Rect. & Modu- 
lator RA-18 2Z7510 
Ant. Tuning 
Unit BC-316 20526 
Rem. Control 
Unit RBI-5 207605 

BC-325-0 206325() Rem. Control 
Unit RM-7-() 2C677() 

BC-339-()  2C6339() 2173 153 3.8 

BC-340-()  2C2940() Transmitter 3080 143 3.6 
(Amplifier) BC-339-() 2C6339() 

Rect. RA-22-() 3H4662 
Water Cooling 
Unit RU-2-() 2ZA1002 

BC-365-0 2C6355() Remote Control 965 84 2.1 
Unit RM-10-0 2C7610() 

BC-401-0 2C6381() Rect. & Modu- 
lator RA-30-() 2C7030() 
Rem. Control 
Unit RM-11-0 207611 

BC-460-() 2C6400() Rem. Control 
Unit RM-20-() 2076200 

BC-610 2C6910 868 43.4 1.1 

BC-642 20242 Modulator BC-643 202500-643 
Rectifier RA-44 3H4683-44 
Transformer and 
Contactor BC-644 3H6500-644 
Rem. Control 
Unit RM-15 2C7615 

BC -1100 -() 2C6596.-11000 700 40 1.0 

RC -52 -() 206903-52() 17 50 50 1.3 

T -4/FRC 206900-4 Rect. PP-1/FRC 3H4698-1 
Mod. MD-1/FRC 2C2537-1 
Opr's. Control 
Console CY-161/FRC 
(Formerly CS-212 207604-212) 

T -5/FRC 206900-5 Rect. PP-1/FRC 3H4698-1 
Mod. ED-1/FRC 202537-1 
Opr's. Control 
Console CY-161/FRC 
(Formerly CS-212 207604-212) 

Aircraft 206609 
Accessories 
Corp.a  
500B 

aType numbers assigned by the manufacturer. 
b40 cu. ft. assumed equivalent to 1 ship ton. 
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Additional Equipment 
Reqyired 

Export 
Weight 

Par. 1429 

Export 
Volume Ship 

Type No.a  Stock NO. Type No. Stock No. Lbs. Cu.Ft. Tonsb 

Collins 
32-RA 206632RA-() 237 18 0.5 

Federal 
FT-300 206700 4333 305 7.6 

Pan 
American 
Airways 
12-ACX-2 206885 987 80 2.0 

Pan 
American 
Airways 
12-GLX-2 206908-1 2217 221 5.5 

Pan 
American 
Airways 
RFA-50 Transmitter 
(Amplifier) Pan American 

Airways 12-ACX-2 206885 

Press Wireless 
PW-10LF 2C6888 

Temco 
250-GSC 206825 773 35 0.9 

Temco 
1000 -AG-CW 206800AG.1 3780 152 3.8 

Western 
Electric Co. 
D-151249 
(Pan American 206872 800 33 0.8 
Airways (Approx.) 
4WTFA) 

Wilcox 
96A 266840.1 Reot. & Modu- 

lator 26A or 26B 207126() 
Dialing Unit 
168AB 207126B/P1 

Wilcox 
96C and 2068400 Rectifier 36A 3H4841 
96C-3 Modulator 50A 202510-50A 

Opr's. Control 
Console CY-161/FRC 
(Formerly CS-212 207604-212) 

Wilcox 
96-200A 2C6845A Rect. & Modula- 

tor 26A or 26B 2C7126() 
Opr's. Control 
Console CS-380 207604-380 

Wilcox 
96-200B 206845B Rect. & Modula- 

tor 26A or 26B 2C7126() 
Opr's. Control 
Console CS-380 207604-380 

aType numbers assigned by the manufacturer. 

b40 cu. ft. assumed equivalent to 1 ship ton. 
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Par. 1430 

1430. RECEIVING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION - ARMY COMMUNICATIONS 
SERVICE - STOCK NUMBERS AND LOGISTICAL DATA. 

Export 
Volume 
Cu. Ft. 

Ship 
Tonsb Type No.a  Stock No. 

Export 
Weight 
Lbs. 

AN/FRR-3 
Press Wireless 
Diversity 

Federal 

2S2001-3 1200 57 1.4 

128-AY 

Hallicrafter 

204498 74 6 0.2 

S-22-R 

Hallicrafter 

2C4534.1 55 2 0.1 

S-27 

Hallicrafter 

2c4537-27 110 4 0.1 

SX-28 
AN/GRR-3 

Hallicrafter 

204534-1 150 7 0.2 

5-29 

Hallicrafter 

2C4537-29 48 2 0.1 

S-36 

Hammarlund 

2C4537-36 110 3.5 0.1 

SP-110-LX 

Hammarlund 

204528.4-1 130 6 0.2 

Sp-210-LX 

National 

2C4528.6 130 6 0.2 

NC-100-ASC 
AN/GRR-2 

National 

2C4529 125 6 0.2 

HBO 204529-21 100 4 0.1 

Wilcox 204547-2 40 2.5 0.1 
CW3 

Wilcox 

205403° 350 17 0.4 

4 CW3-D 

Wilcox 

P4-31116 528 37 0.9 

13 2C4547-1 40 2.5 0.1 

aExcept for AN/FRR-3, AN/GRR-2, and AN/GRR-3 
the type numbers are those assigned by the 
manufacturer. 

b40 cu. ft. assumed equivalent to 1 ship ton. 

°Wilcox 113A Receiver Bay consisting of eight 
CW3 Receivers. 
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Par. 1431-1432 

1431. COMBINED TRANSMITTING AND RECEIVING EQUIPMENT COMMONLY USED BY AIRWAYS  
SECT/ON ARMY COMMUNICATIONS SERVICE - STOCK NUMBERS AND LOGISTICAL DATA 

Export 
Weight 

Export 
Volume Ship, 

Type No.a  Stock No. Lbs. Cu. Ft. Tone°  

AN/CRC-3 See paragraph 1413 

Collins 
18-Q 435 24 0.6 
(Navy TCS) 

Tefferson 
Travis 
350A 2C5516 425 13 0.3 

Link 
25-FMIR 165 14 0.4 

Link 
35-FMTR 2C5535 170 14 0.4 

Link 
50 UFS 2C5529 250 15 0.4 

Link 
1498 2C5520 250 15 0.4 

Link 
1505 2C5528 605 25 0.6 

Motorola 
FMTR -25VM 2C5101 167 14 0.4 

Motorola 
FMTR-50BW 2C5104( ) 167 14 0.4 

aExcept for AN/CRC-3 the type numbers are those 
assigned by the manufacturer. 

b40 cu. ft. assumed equivalent to 1 ship ton. 

Section IV 
Antennas and Associated Equipment 

1432. GENERAL. 
a. TETEgWaion supplies descriptive 

information and stock numbers for an-
tennas, masts, towers and miscellaneous 
materials which may be required to con-
struct radio antenna systems. As pre-
sented, the data are divided into 
tactical and fixed plant categories. 
This has been done for convenience and 
not with any idea of limiting the field 
of use of these antenna equipments, as 
some may be suitable for either tactical 
or fixed plant installations. Reference 
should be made to sketches of typical 
antennas in paragraphs 1408 and 1428. 
b. Complete tactical antenna systems 

which are available in kit form are  

listed and described in paragraph 1433. 
Materials such as wire, coaxial cable 
and supporting masts, which are used in 
the construction of antenna systems 
primarily for tactical use, are listed 
in paragraphs 1434 to 1437, inclusive. 
Some of the coaxial cables listed in 
paragraph 1435 are also used for pur-
poses other than radio communication, 
but are included for completeness. 
c. Metallic mast sections which are 

available for assembling vertical radia-
tors (whips) for tactical ground use and 
for vehicular mounting are covered in 
paragraphs 1438 and`1439, respectively. 
d. Paragraph 1440 gives information 

on accessories which are required in the 
construction of tactical antenna 
systems. Items such as counter-
poises, ground rods, insulators, etc. 
are covered. 
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Par. 1432-1433 

e. Fixed plant antenna systems which 
are available in kit form are listed in 
paragraph 1441. Paragraph 1442 describes 
two antenna coupling units, one being 
for use primarily with rhombic antennas 
and the other being a multicoupler for 
feeding up to ten receivers from a sin-
gle antenna. 
f. Base insulated radio towers which 

are employed in the fixed plant as ver-
tical radiators are covered in paragraph 
1443, and towers which are employed as 
antenna supports are covered in para-
graph 1444. 
E. Materials employed in the construc-

tion of ground systems for fixed plant 
vertical antennas are listed in para-
graph 1445. 

h. Equipment required for lighting 
fixed plant radio towers and antenna 
supports is listed in paragraph 1446. 

1433. ANTENNA KITS - TACTICAL. 
a. Antenna Assembly AS-110( )/TRC-7;  

Stock No. . This antenna as-
sembly consists of a broad band, light-
weight, vertical conical dipole Antenna 
AS--112/TRC-7 (figure 1471) for use in 
the frequency range of 100 to 156 Mc and 
includes two 37-1/2-foot lengths of 
standard 52-ohm solid dielectric radio 
frequency coaxial transmission cable 
equipped with standard coaxial fittings, 
and includes components for constructing 
and installing a 30-foot aluminum sup-
porting mast consisting of ten 3-foot 
sections. The complete assembly weighs 
26-1/2 pounds net and is normally fur-
nished as a part of Radio Set AN/TRC-7. 
b. Antenna Equipment RC-63; Stock  

No. 2A278-63. The antenna is a vertical 
half rhombic unidirectional antenna sim-
ilar to that shown in figure 1469. The 
assembly is used with, but not part of, 
Radio Set SCR-194, covering a frequency 
range of 27.7 to 52.2 Mc, Radio Set 
SCR-195, covering a frequency range of 
52.8 to 65.8 Mc and Radio Sets SCR-609 
and SCR-610, covering a frequency range 
of 27.0 to 38.9 Mc. The over-all an-
tenna wire length is 100 feet, and is 
equipped with a counterpoise 85 feet 
long and a 500-ohm, 1-watt resistance 
termination. The assembly weighs 57 
pounds net, including materials for con-
structing and installing a 32-foot sup-
porting masta eOnsisting of four 8-foot 
sections. The equipment may be carried 
and erected by one man. 
0. Antenna Equipment RC-291; Stock  

No. 2A289-291. The antenna is a ground 
plane antenna (figure 1472) for use in 
the frequency range of 40 to 48 Mc. The 
assembly includes a 60-foot length of 
standard 52-ohm solid dielectric radio 
frequency coaxial cable terminated in 
standard coaxial cable fittings, a coup-
ling network for matching the coaxial 
cable to the output of Radio Set SCR-300, 
and a universal mounting base for fasten-
ing the antenna to a tree or pole. No 
antenna supporting mast is provided in 
the kit at present. The equipment is  

used with, but is not part of Radio Set 
SCR-300 and weighs 28 pounds net. 
d. Antenna Equipment RC-293; Stock  

No. 2A289-293. This equipment contains 
material for constructing an end-fed 
three-quarter wave antenna and includes 
two telescoping aluminum masts (extended 
length 25 feet), two guy assemblies, each 
with its stakes and polystyrene insulator 
attached, 300 feet of Wire W-148 on spool, 
one 100-foot steel measuring tape and one 
Bag BG-193. 
It is supplied as a part of Installa-

tion Kit MC-549 for mounting Radio Set 
SCR-499 in a 1/4-ton, 4 x 4 truck and is 
for use when at fixed locations. In this 
application, use is made of radial Coun-
terpoise CP-15 which is normally fur-
nished with the radio set. 
e. Antenna System AS-19( )/TRC-1;  

Stock No. 2A264-19. This antenna system 
contains all the equipment necessary to 
erect a three-element, horizontally 
polarized, directional array (figure 
1470) for use in the 70-100 Mc range. It 
includes adjustable Antenna Array 
AS-20/TRO-1, eleven 5-foot steel sections 
and nylon guys for constructing, support-
ing and erecting a 40-foot 2-1/2 inch 
diameter, rotatable mast, four 50-foot 
lengths of 52-ohm solid dielectric 
coaxial cable RG-8/U terminated in stand-
ard coaxial cable fittings, and required 
installation equipment. The antenna 
array provides a forward gain of about 6 
db and a front-to-back ratio of approxi-
mately 8 db. Two assemblies are normally 
furnished with Radio Set AN/TRO-1 and 
Radio Terminal Set AN/TRC-3, and four with 
Radio Relay Set AN/TRO-4. An Extension 
Kit MX-141/TRC-1 (Stock No. 2A1591-141) 
(consisting of five 60-foot guys and one 
guy plate) is available for raising the 
antenna from 40 to 50 feet when only one 
antenna of the two supplied with the 
AN/TRC-1 set is required. By lowering the 
antenna to the ground it may be readily 
readjusted to operate on any frequency 
between 70 and 100 Mc. The assembly is 
normally packed in two carrying chests, 
one of which weighs approximately 90 
pounds and the other approximately 300 
pounds packed. 
f. Doublet Antenna Kit; Stock No.  

2A1652. This is a half-wave doublet an-
tenna kit per Specification 71-1683 for 
use with Radio Sets SCR-399 and SCR-499 
for improving skywave transmission, thus 
increasing the range and reliability of 
operation of these radio sets. 
Materials are provided for constructing 

a half-wave center-fed doublet antenna 
for use in the 2 to 18 Mc frequency range, 
including 50 feet of 72-ohm solid dielec-
tric flexible coaxial transmission line, 
250 feet of Wire W-28, twenty-one 5-foot 
steel tubing mast sections for construct-
ing three 35-foot supports (one at each 
end and one in the middle to support the 
weight of the transmission line), nec-
essary guys and insulators, and coils for 
coupling to the output tank circuit of 
Radio Transmitter BC-610. 
(Another Doublet Antenna Kit, similar 

to that above except including variable 
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Bronze Black 200 14.4 Antenna 
Weather- 
proof 
Cotton Braid 

Bronze Rubber 200 70 Counterpoise 

Silicon Bare 8 Conductor composed of 6 
Bronze groups of 7 strands each 

twisted around a 5 ply 
cotton cord so as to make 
a solid cylindrical con-
tactor. Sans as Wire W-29, 
except without insulation. 

Tinned Rubber 
Copper 

Aircraft ignition cable 
with ozone-resisting rub-
ber insulation. Used for 
antenna and ground con-
nections for vehicular 
radio sets. 

Tinned 
Copper 

Tinned 
Copper 

Rubber 
and Black 
Cotton Braid 

Rubber 
and Black 
Cotton Braid 

bare flexible. Belden 
Mtg. Co. 

Flexible lead-in wire. 
Similar to Wire W-128 ex-
cept improved for high 
frequency transmission 

Phosphor Bare 50 Antenna; 500 ft. length; 
Bronze used with, but not part 

of, Reel RLI-48 

Par. 1433-1434 

link tank coils for insertion in Radio 
Transmitter BC-610 instead of the old 
tank coils and coupling coils mentioned 
above, is now furnished with Radio Sets 
SCR-299, SCR-399, and SCR-499. When cir-   

cumstances permit, Radio Sets SCR-399 and 
SCR-499 will be delivered equipped with 
these variable link tank coils and such 
coils will then no longer be included as 
a part of this Doublet Antenna Kit.) 

1434. WIRE USED FOR ANTENNA EQUIPMENT - TACTICAL. 

W-28 1A28 12 7/20 

W-29 1B29 16 42/32 

W-30 1B30 16 42/32 

W-120 1A120 16 42/32 

W-128 1E1128 14 41/30 

W-140 18140 18 16/30 

W-146 12146 12 

W-148 1A148 0.035 16/35 

Solid or 
Equiv. No.of Strands Breaking Wt. Per 

Type Stock AWG (B&S) and Gauge of Load 1000 Ft. 
No. No. Gauge Each Conductor Material Insulation Lbs. in Lbs. Remarks 

Bronze Bare 550 23.5 Antenna 
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1435. COAXIAL CABLES FOR RADIO FREQUENCY TRANSMISSION LINES. 

Army 
Navy 

Type No. 
Stock Replaces Old 

No. Cable Number 

Nominal 
Diameter of Number of 

Inner Dielectrics  Shielding Protective 
Conductor (In.) Braids Covering 

Nominal Weight Nominal Nominal 
Cver-all Pounds Imped- Cap.mmf 
Die. Per ance Per 
(In.) Foot Ohms Foot 

Maximum 
Attenuation 

db/ft 

Max. 
Oper- 
ating 
Voltage 

RMS 

Average 
Power Rating 

(Watts)b 
Remarks 100 MC 3000 MC 200 MC 3000 MC 

RG-5/U RNA 16s 16 A.W.G. 0.185 2 Vinyl 0.332 0.087 51 30 0.04 0.28 3,000 310 65 Small microwave cable 
Copper 

RG-6/U KS-9168s 
KS-9226c 

21 A.W.G. 0.185 
Copperweld 

2 Vinyl 0.332 0.082 75 20 0.037 0.26 2,700 - Small size video and I.F. 
double shielded cable 

RG-7/U 1F425-7 A0-48, WC547 19 A.W.G. 0.250 1 Vinyl 0.370 0.080 95 14 0.030 - - Low capacitance air spaced 
62064, K31s9d Copper (max.) dielectric cable 
218-225-7/30HW c,d 

RG-8/U 1F425-8 PT5, WC543 
80549 

7/21 A.W.G. 0.285 
Copper 

1 Vinyl 0.405 0.106 52 29 0.027 0.25 4,000 480 90 General purpose, medium 
size, flexible cable 

CASSF-50-1 

RG-9/U B452 7/21 A.W.G. 0.280 
Copper 

2 Vinyl 0.420 0.150 52 29 0.027 0.25 4,000 480 90 Double shielded, medium 
size, low level circuit 
cable 

RG-10/U 1F425-10 CASSF-50-1A 7/21 A.W.G. 0.285 
Copper 

1 Vinyl 
and Armor 

0.445 0.146 52 29 0.027 0.25 4,000 480 90 Same as RG-8/U armored for 
Naval equipment 

RG-11/U 11425-11 WC552 
W0562s 

7/26 A.W.G. 0.285 
Copper 

1 Vinyl 0.405 0.096 75 20 0.027 0.25 3,500 Medium size, flexible video 
and communication cable 

CASSF-70-lc 

R0-12/U CASSF-70-1Ac 7/26 A.W.G. 0.285 
Copper 

1 Vinyl 
and Armor 

0.445 0.141 75 20 0,027 0.25 3,500 - Same as RG-11/U armored 
for Naval equipment 

2G-13/u 11425-13 218-290-7/26-XXV 7/26 A.W.G. 0.280 2 Vinyl 0.420 0.126 75 20 0.027 0.25 3,500 Double shielded I.F. cable 
B492 Copper ..-- 

RG-14/U 11425-14 Ida 10 
KS-9269c 

10 A.W.G. .._.--...- 
Copper 

2 Vinyl 0.545 0.216 51 30 0.022 0.20 6,000 730 135 General purpose semi-
flexible power transmission 
cable 

RG-15/U 11425-15 KS-9220 15 A.W.G. 0.370 
Copperweld 

2 Vinyl 0.545 0.197 75 20 0.022 0.20 5,500 650 115 Medium power cable designed 
for continuous flexing 

Mi.-16/U KS-9286 0.125 Copper 0.460 
Tube 

1 Vinyl 0.630 0.254 52 30 0.018 0.16 7,500 940 165 Medium power cable with 
hollow inner conductor for 
pressurization 

RG-17/U CASSF-50-2 
KS-9256 

0.188 Copper 0.680 1 Vinyl 0.870 0.460 51 30 0.014 0.15 11,000 1,460 225 Large, high power trans-
mission cable 

RG-18/U 11425-16 CASSF-50-2A 0.188 Copper 0.680 1 Vinyl 
and Armor 

0.910 0.585 51 30 0.014 0,15 11,000 1,460 225 Same as RG-17/U armored for 
Naval Equipment 

RG-19/U CASSF-S0-3 0.25 Copper 0.910 1 Vinyl 1.12 0.740 51 30 0.012 0.125 14,000 2,050 285 Very large high power trans-
mission cable 

2G-20/8 11415-20 Gil.8F-50-51t 0.25 Copper 0.910 1 Vinyl 
and Armor 

1.16 0.925 51 30 0.012 0.125 14,000 2,050 285 Same as RG-19/U armored for 
Naval equipment. 



Nominal Nominal Weight Nominal Nominal Dovimm 
Max. 
Oper- Average 

Army 
Navy Stock Replaces Old 

Diameter of Number of Over-all Pounds 
Inner Dielectrics Shielding Protective Dia. Per 

Imped- Cap.mmf 
ance Per 

Attenuation 
db/ft 

ating 
Voltage 

Power Rat
tin
g 

(Watts) 
Type No. No. Cable Number Conductor (In.) Braids Covering (In.) Foot Ohms Foot 100 MC 3000 MC RMS 200 MC 3000 MC Remarks 

RG-21/U 1F425-21 KS-9230 16 A.W.G. 0.185 2 Vinyl 0.332 
Resistance 
Wire 

0.087 51 30 0.16 0.93 Special attenuating cable 
with small temperature co- 
efficient of attenuation 

RG-22/U 1F425 -22 WC551 2 Cond. 0.285 1 Vinyl 0.405 
7/26 A.W.G. 

0.107 95 17 0.04 1,000 Small size, twin conductor 
cable 

Copper 

RG-23/U 1F425 -23 B601 
B602 

2 Cond. 0.400 2 Vinyl 0,650 
7/21 A.W.G. x 

0.490 125 13 0.05 3,000 Balanced dual coaxial 
cable 

Copper 0.905 

RG-24/U 1F425 -24 B601A 2 Cond. 0.400 2 Vinyl 0.715 0.670 125 13 0.05 - 3,000 Same as RG-23/U armored for 
B602A 7/21 A.W.G. and Armor x Naval equipment 

Copper 1.010 

RG-25/U 1F425 -25 A2, 62101 19/0.0117 0.308r 2 Neoprene 0.565 0.205 50 60 1 MC 8,000 - Medium size, pulse cable 
KS-8823c  Tinned 0.007 (Peak) 
KS-9311 Copper 

RG-26/U 1F425-26 AA1 
KS-9347 

19/0.0117 0.306f 1 Vinyl 0.475 
Tinned and Armor 

0.280 50 60 1 t:SC 
0.007 

6,000 
(Peak) 

- - Similar to RG-2S/U armored 
for Naval equipment 

Copper 

RG-27/U Bl, 62102 
KS-9036 

19/0.0185 0.455f 1 Vinyl 0.650 
Tinned and Armor 

0.273 50 60 1 MC 
0.004 

17,000 
(Peak) 

- Large size pulse cable 
armored for Naval equipment 

Copper 

RG-28/U B2 19/0.0185 0.4551 2 Neoprene 0.605 0.370 50 60 1 MC 17,000 - Large size pulse cable 
62103 Tinned 0.004 (Peak) 

Copper 

2G-39/U 1F425 -39 KS-8086 - 22 A.W.G. 0.196e 2 Axed 0.292 
Copperweld Cotton Braid 

0.10 70 28 10 EC 
0.018 

1,000 Rubber cable to be used 
where high flexibility is 
required 

RG-41/U 1F425 -41 62039a 
KS -8498a 

16/30 A.W.G. 0.250e 1 Neoprene 0.425 
Tinned 

0.15 70 28 10 MC - 
0.014 

1,000 - Rubber cable used for twist - 
ing applications 

RG-57/U 1F425 -57 RG-45/U 
TCS8F -95 -1 

2 Cond. 0.472 1 Vinyl 0.617 
7/21 A.W.G. 

0.225 95 17 0.04 3,000 Large size twin conductor 
cable 

WC550 Copper 

RG-58/U 1F425 -58 2G-4/0 20 A.W.G. 0.116 1 Vinyl 0.195 
Copper 

0.025 51 30 0.062 0.403 1,900 160 35 General purpose small size 
flexible cable 

RG-59/U Uniradio 32a  
EX-391c 

22 A.W.G. 0.146 1 Vinyl 0.242 
Copperweld 

0.032 70 22 0.050 0.33 2,300 225 45 General purpose small size 
video cable 

aAll cables have dielectric material of stabilized polyethylene 
unless noted otherwise. 

bAverage power rating calculated on basis of inner conductor having 
70°F rise in temperature above ambient. 

cReplaces with minor mechanical variations. 

dReplaces with minor electrical variations. 

eDielectric material is synthetic rubber compound. 

fThe dielectric material is a synthetic rubber compound with layers of con-
ducting rubber and the diameter is that over the second layer of conducting 
rubber. 
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1436. MAST ASSEMBLIES FOR SUPPORTING  
ANTENNAS - TACTICAL. 

a. 50-Foot Plywood Mast AB-38/CR; Stock 
No. 2A2056. This lightweight mast 
(Maryland Engineering Company #3050) is 
composed of eight 6-foot 3-inch long 
cylindrical plywood sections fastened 
together by metal couplings and supported 
by 8 guy ropes. It may be assembled and 
raised by two men in about one hour and 
it is shipped in a single bundle 7 x 1 
x 1 feet, weighing about 120 pounds, in-
cluding complete accessories and tools. 
It is used with, but is not part of, 
Radio Set AN/CRC-3. 
b. 30-Foot Plywood Mast; Stock No.  

This lightweight mast (Maryland Engineer-
ing Co. #2630) is composed of eight 
45-inch long cylindrical plywood sections 
fastened together by metal couplings and 
supported by 8 guy ropes. It can be 
transported, assembled and erected in 
the field by one man. The entire mast, 
accessories and tools are packed into a 
canvas carrying bag 11 inches in diameter 
and 4 feet 9 inches long and weighs 
approximately 49 pounds. 

1437. MAST SECTIONS FOR ANTENNA SUPPORTS. 
a. General. This paragraph gives in-

formation on mast sections which may be 
employed in constructing masts for sup-
porting antennas. In addition to the 
material listed, other items such as guy 
ropes, ground stakes and other rigging 
are required. See paragraph 1440. 
b. Mast Sections MS-18 to MS-22 Incl.  
(1) DESCRIPTION. Mast Sections MS-18 

to 22 inclusive are 8-1/2 foot long 
spruce sections which may b• joined to 
form a supporting mast 42 feet or more 
in height. The two upper sections are 
2-1/2  inches in diameter and the three 
other sections are 3-1/4 inches in di-
ameter. The intermediate sections have 
a hole in one end and a coupling tube 
projecting 12 inches on the other end. 
The top section has a hole in each end, 
one to fit Mast Cap MP-6 and the other 
to fit over the coupling tube of the 
next lower section. The bottom section 
has a coupling tube at each end, one to 
fit Insulator IN-4 and the other to fit 
into the hole of the next higher section. 
(2) STOCK NUMBERS  

mast 30 feet high. Normally used with 
Mast Base MP-19 (Stock No. 2A2079) and 
Guy Plate MP-20 (Stock No. 2A1350). 
d. Mast Section MS-44-A; Stock No.  

2A2344A. This is the same as MS-44 ex-
cept that it is made of cold rolled 
electric welded steel tubing, SAE-1010 
unannealed. 
e. Mast Section MS-91 to MS-94 Incl.  
(1) DESCRIPTION. Mast Sections MS-91 

to MS-94 inclusive are straight grain fir 
sections 8 feet long x 1-19/32 inches in 
diameter which may be joined to form a 
32-foot antenna support. Brass tubing 
and sleeves are fitted to the ends of the 
mast sections for making connections to 
other sections. They are a part of 
Antenna Equipment RC-63. 
(2) STOCK NUMBERS. 

Mast Supported 
Section Location by Stock No.  

MS-91 Top MS-92 2A2391 
MS-92 Intermediate MS-93 2A2392 
MS-93 Intermediate MS-94 2A2393 
MS-94 Bottom 2A2394 

1438. METALLIC MAST SECTIONS FOR VERTI- 
CAL RADIATORS FOR GROUND USE. 

a. Mast Sections MS-49 to M3-56 Incl. 
(1) DESCRIPTION. Mast Sections MS-49 

to MS-56 inclusive may be joined to form 
an antenna 25 feet high. They are made 
of chrome molybdenum steel tubing 37 
inches long. The ends of the mast sec-
tions are painted different colors to 
facilitate the lining up of mast sections 
during assembly. They are a part of 
Radio Sets SCR-1789  179, 203 and 284-A. 
(2)  

Mast 
Section 

STOCK NUMBERS. 
Outside 
Diem. - Supported 

Location Inches by Stock No. 

MS-49 Top 0.179 MS-50 2A2349 
MS-50 Intermediate 0.265 MS-51 2A2350 
MS-51a Intermediate 0.357 MS-52 2A2351 
MS-52b•°  Intermediate 0.438 MS-53 2A2352 
MS-53 Intermediate 0.500 MS-54 2A2353 
MS-54b Intermediate 0.562 MS-55 2A2354 
MS-55 Intermediate 0.593 MS-56 2A2355 
MS-56 Bottom 0.625 IN-85 or 2A2356 

IN-91 

aAlso fits Mast Base MP-22. 
Mast Supported 
Section Location by  Stock No.  

bAlso fits Mast Bases MP-14, 14-A, 
37, 48 and 57. 

MS-18 Top MS-19 2A2318 
MS-19 Intermediate MS-19 or 20 2A2319 
MS-20 Intermediate MS-20 or 21 2A2320 
MS-21 Intermediate MS-21 or 22 2A2321 
MS-22 Bottom IN-4 2A2322 

c. Mast Section MS-44; Stock No. 2A2344. 
This is a 5-foot long aluminum alloy 
tube equipped with an aluminum alloy 
sleeve which protrudes an additional 6 
inches. The outside diameter of sleeve 
is 1.355 inches. Sections may be fitted 
end to end to form an antenna supporting 

°Seating plug and threads will 
also fit into upper end of 
MS-55. 

b. Mast Sections MS-65 to 73 Incl. 
(1) DESCRIPTION. Mast Sections 

MS-65 to MS-73 may be joined to form 
a 45-foot vertical antenna. They 
are made up of aluminum sections 66 
inches long. These mast sections are 
a part of Radio Set SCR-197. 
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Supported 
by Stock No.  

MP-65 or 2A2416 
AB-15/GR 

MS-116 2A2417 

MS-117 2A2418 

(2) 

Mast 
Section 

STOCK NUMBERS. 

Outside 
Diem. - Supported 

Location Inches by Stock No. 

MS-65 Bottom 2-1/4 Insulator 2A2365 
IN-102a  

MS-66 Intermediate 2-1/4 MS-65 2A2366 
MS-67 Intermediate 2 MS-66 pA2367 
MS-68 Intermediate 1-3/4 MS-67 2A2368 
MS-69 Intermediate 1-1/2 MS-68 2A2369 
MS-70 Intermediate 1-1/4 MS-69 2A2370 
MS-71 Intermediate 1 MS-70 2A2371 
MS-72 Intermediate 3/4 MS-71 2A2372 
MS-73 Top 3/8 MS-72 2A2373 

a Part of MS-65. 

1439. METALLIC MAST SECTIONS FOR  
VEHICULAR RADIATORS. 

a. Mast Sections MS-49 to 53, Incl.  
These masts are commonly used with Mast 
Bases MP-37 or MP-57 on vehicular in-
stallations to form a 15-foot whip 
antenna. They are also used for ground 
installations as covered in paragraph 
1438 a. 
b. Mast Sections MS-116, 117 and 118. 
(1) DESCRIPTION. These mast sections 

are copper plated seamless tubing 
39-1/2 inches long. They are fastened 
together by female and male threads at 
tAe top and bottom respectively. A 
6-foot whip antenna made up of two Mast 
Sections MS-117 and 118 with Mast Base 
AB,15/GR can be used to replace Mast 
Sections MS-52 and 53 with Mast Base 
MP-48. A 9-foot whip antenna made up of 
one each of Mast Sections MS-116, 117 
and 118 with Mast Base AB-15/GR can be 
used to replace MS-51, 52 and 53 with 
Mast Base MP-48 or 48-A. A 15-foot whip 
made up of one each of Mast Sections 
MS-116, MS-117 and MS-118 with Mast Base 
MP-65 can be used to replace Mast Sec-
tions MS-49 to 53 inclusive with Mast 
Base MP-37 or MP-57. 
(2) STOCK NUMBERS 

Diameter -
Inches 

3/8 

3/8 tapering 
to 1/4 

1/4 tapering 
to 1/8 

1440. ACCESSORIES USED IN CONSTRUCTING 
TACTICAL ANTENNAS. 

a. The following materials, listed 
alphabetically, are commonly used in 
constructing antennas for use with 
tactical radio sets. 

Par.1439-1440 

Name and Description 

Block FT-127: Single swivel 2A347 
eye; malleable iron, galvan- 
ized. Part of Radio Sets 
SCR-177-( ) and SCR-188- '. 

Counterpoise CP-12: Metal 2A712 
clamp bar with stud and 
wing nut and two 25-foot 
lengths of wire on each end. 
One end also has a 48-inch 
lead-in wire. Used with 
Counterpoise CP-13. Part 
of Radio Set SCR-284-A. 

Counterpoise CP-13: Same as 2A713 
Counterpoise CP-12 except 
that it has no lead-in wire 
and clamp has a slot for 
slipping into place under 
the wing nut of Counter- 
poise CP-12. Part of Radio 
Set SCR-284-A. 

Fastener FT-9: 5/8 x 3 inch 2Z4309 
cast iron slide adjuster 
for test end antenna guy 
ropes. 

Fitting FT-128: Cadmium- 2A1128 
plated steel, rope wedge. 
Part of Radio Sets 
SCR-177-( ) and SCR-188- 

Fitting FT-148: Guy rope 2A1148 
fitting; same as fitting 
FT-128 except one end en- 
larged to take a larger 
thimble measuring approxi- 
mately 1/4 inch square at 
end. Part of Guys GY-22, 
GY-23 and GY-24. 

Ground Rod GP-16: A round 5B4416 
galvanized iron rod, 1/2  
inch diameter, 24 inches 
long, pointed at one end 
and equipped with a loose 
iron ring at the other end; 
the rod is slightly flattened 
3/4 inch below the ring and 
a machine screw for maxing 
line connections is threaded 
through the rod. Formerly 
called "Type E". Net weight 
1.5 pounds. 

Ground Rod GP-24: Hexagonal 4G724 
galvanized steel rod; 18 
inches long; pointed on one 
end and bent in a goose-neck 
with 10 feet of insulated 
wire at the other end. Net 
weight 1 pound. 

Ground Rod GP- .16: Round galvanized 5B4426 
iron rod; 1/2-inch diameter 
6 foot long;onemdpointed;other 
end has copper wire with free end 
5 inches long for attaching to 
ground wires. Hubbard No. 9506 
or equal. Net weight 4 pounds. 

Mast 
Section 

MS-116 

MS-117 

MS-118 

Stock 
No. 
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Name and Description 

 

Stock 
No. Name and Description 

Stock 
No. 

     

Ground Rod GP-28: Hubbard No. 
9425 rod (modified); copper-
weld, with clamp and 8 foot 
lead of No. 8 stranded wire. 
4 feet long x 1/2 inch 
diameter. Used to ground 
Truck K-18-( ). Part of 
Radio Set SCR-197-( ). Net 
weight 4 pounds. 

Ground Rod GP-29: Steel pipe, 
33 inches long, with pointed 
end, a driving head and means 
for attaching ground lead. 
Net weight 8 pounds. 

Hook FT-93: S shape, cold-
rolled steel; cadmium-plated; 
with open links; over-all 
dimensions, 2-1/4 x 1 x 1/4 
inches thick. Part of Ring 
FT-74. Net weight 1-1/4 
ounce. 

Hook FT-131: S shape, cold-
rolled steel; cadmium-plated; 
with open links; over-all 
dimensions, 2 x //8 x 3/16 
inches thick. Similar to 
Hook FT-93 except different 
dimensions. Part of Guy 
GY-34 and Radio Sets 
SCR-177-( ) and SCR-188-( ). 
Net weight one ounce. 

Insulator IN-55: Strain; 
hard-rubber; 3-1/2  inches 
long x 5/8 inch diameter; 
has a hole 7/32 inch diameter 
through each end. 

Insulator IN-86: Strain; 
Isolantite body 2 inches 
long x 3/4 inch diameter, 
with 9/16 inch eye bolt 
screwed inty, each end; 
Isolantite may be replaced 
if broken and eye bolts used 
again. Part of Radio Sets 
SCR-177-( ) and SCR-185-( ). 

Insulator IN-87: Spreader; for 
transmission line to half-wave 
antenna; consists of Isolantite 
body 5/8 inch diameter x 2-3/4 
inch long, with a catch at 
each end. 

Insulator IN-88: Strain, 
cylindrical; Grade G ceramic 
per spec. 71-229; 1/2  inch 
diameter x 2-3/4 inches long; 
an improvement over Insulators 
IN-78 and IN-78-A. For use in 
aircraft antennas where a small 
strain type may be required; 
test load 300 lbs. 

Line Clamp: (Stanley Pull-
Tite No. 7070) For use on 3/16 
inch nylon rope in place of 
Fastener FT-9; causes less 
wear on the rope. 

3Z3328 Rope RP-3: Sash cord; No. 5; 6Z7925 
white braided cotton, No. 12 
yarn; 5/32 inch diameter to 
11/64 inch diameter. 

Rope RP-5: Sash cord; No. 6; 6Z7926 
white; 3/16 inch diameter, 
minimum breaking strength 
200 pounds. 

3Z3329 Rope-Nylon: 1150 foot length, 6Z7920 
3/16 inch diameter; olive 
drab, 3 strands; 650 pounds 
test, very slightly 
affected by moisture. 

2A1493 Snap FT-126: Polo bit; steel; 2A3212 
cadmium-plated. Part of 
Radio Sets SCR-177-( ) 
and SCR-188-( ). 

Stake GP-2: Solid galvanized 2A3302 
iron rod; 16 inches long x 
3/4 inch diameter, head 

2A1501 1-1/8 inch diameter; used 
for fastening guy ropes 
and antennas. 

Stake GP-8: Ground; 18 inches 2A3308 
long; 3/8  inch steel gas 
pipe with a rivet on the 
upper end; the lower end is 
pointed; binding post 
attached on one side, 
2-3/4 inches from head. 

Twine RP-11: Braided; breaking 628811 
strength, 70 to 80 pounds; 
treated with insulating 
compound. 

1441. ANTENNA KITS - FIXED PLANT. 
a. General. Drawings accompany each 

of the antenna kits described below, 
giving design dimensions for the antenna! 
for all frequencies within their range o: 
usefulness. The materials provided in 
the antenna kit are sufficient to con-
struct the largest antenna shown in these 
designs. 

3G587 b. Rhombic Transmitting Antenna;  
Stock No. 

Antenna, Horizontal Rhombic, Trans-
mitting; per Signal Corps drawing 
ES-E-368-C (less poles, guys, trans-
mission line and dissipation line). 

3G588 Dissipation Line Kit, for Rhombic 
Transmitting Antenna, per Signal Corps 
drawing ES-E-368-C. 

Pole Guy Kit, type 75PXX, Signal 
Corps drawing ES-B-32502-A. Extra heavy 
duty. Two required for antenna supporter 
with poles. For long diagonal. 

Pole Guy Kit, type 75PX, Signal 
Corps drawing ES-B-32500-A. Heavy duty. 
Two required for antenna supported with 
poles. For short diagonal. 

Transmission Line Kit, for Rhombic 
Transmitting Antenna, Signal Corps 
drawing ES-E-368-C. 

3G555 

3G586 
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c. Doublet Transmitting Antenna, Delta;  
Stock No.  

Antenna System, Doublet Transmitting 
Delta match, Signal Corps drawing 
ES-D-252-E, less supports. 

Pole Guy Kit, type 75P, per Signal 
Corps drawing ES-D-252-E. (Light duty 
type. 2 required with each Doublet An-
tenna when used with poles.) 
d. Intermediate Frequency Antenna;  

Stock No. 2A299-GP7.  
Antenna, Intermediate Frequency, 

Transmitting, 5-wire flat-top, Signal 
Corps drawing ES-E-335-B. 
e. Double Vertical Cage; Stock No. 

2A299-GP2. 
Antenna System, dual vertical cage, 

Signal Corps drawing ES-E-299-B (less 
supports and ground system). 
f. Rhombic Receiving Antenna; Stock  

No. 
Antenna Kit, Rhombic Receiving per 

Signal Corps drawing ES-E-386-C (less 
transmission line). 

Transmission Line Kit, for Rhombic 
Receiving Antenna, per Signal Corps 
drawing ES-E-386-C (500 ft.) 

Pole Guy Kit, type 75P, per Signal 
Corps drawing ES-B-19424-B. (Light duty 
type. 4 required for each Rhombic Re-
ceiving Antenna, when used with poles.) 
g. Double-Doublet Receiving Antenna,  

Stock No. 
Antenna Kit, Double-Doublet, Re-

ceiving per Signal Corps drawing ES-E-276 
(less supports, but including 150 feet 
of transmission line). 

Transmission Line Kit, per Signal 
Corps drawing ES-E-386-D. (1 required 
for each Double-Doublet Antenna if over 
150-foot line is required.) 

Pole Guy Kit, type 75P, per Signal 
Corps drawing ES-B-19424-C. (Light duty 
type. 2 required for each Double-Doublet 
when used with poles.) 
h. Resonated Vertical Whip, Receiving;  

Stock No. 2A298.  
Antenna, receiving vertical whip, 

adjustable, with resonating circuit box, 
less coils and condensers (Signal Corps 
drawing ES-D-348-C). 

1442. ANTENNA COUPLING UNITS. 
a. Antenna coupling transformer, 

Western Electric Co. D-163678 (Stock No. 
2C471) is intended to operate over the 
frequency range of 4 to 20 Mc between a 
balanced horizontal rhombic receiving 
antenna and an unbalanced 72-ohm coaxial 
transmission line, or between a 200-ohm 
balanced line and an unbalanced 72-ohm 
coaxial transmission line. It is equip-
ped with lightning protector gaps. The 
overall dimensions of the transformer are 
12 x 11-3/8 x 14 inches. 
b. Antenna Multicoupler, R.C.A. Model 

S-8853-1 (Stock No. 2A2698) for use in 
the frequency range of 4 to 24 Mc, pro-
vides facilities for feeding up to ten 
receivers from a single antenna. By its 
use, excessive loss due to the parallel-
ing of numerous receiver input circuits 
is avoided. Crosstalk interference from  

the high-frequency oscillators in the re-
ceivers is effectively reduced and radia-
tion by the antenna minimized. The 
Antenna Multicoupler is supplied with two 
input transformers. One, with unbalanced 
input, is designed to work from a 75-ohm 
coaxial line and the other, with balanced 
input, has windings which are connected 
in parallel for input impedances between 
75 and 300 ohms and in series for imped-
ances between 300 and 1000 ohms. The 
output of the multicoupler appears as ten 
separate circuits, each being terminated 
in a Western Electric 75-ohm coaxial jack 
(WE-464A) which may be connected to the 
receivers through either 50 or 75-ohm 
coaxial cable. This multicoupler uti-
lizes thirteen 6AC7 vacuum tubes for iso-
lation purposes, An AC or DC filament 
supply of 6.3 volts and 5.9 amperes and a 
DC plate supply of 125 to 135 volts and 
about 0.13 ampere is required for opera-
tion. The multicoupler weighs 9 pounds 
without tubes and is arranged to mount on 
a standard 19-inch rack, occupying 5-1/4  
inch of vertical space and a depth, in-
cluding tubes, of 5-1/4  inch. 

1443. BASE INSULATED TOWERS USED AS  
VERTICAL RADIATORS - FIXED PLANT.  

a. 180-Foot Windcharger, Type 101. 
(1) DESCRIPTION. The 180-foot Wind-

charger Type 101 tower is of the guyed 
vertical type with base insulation. It 
consists of nine 20-foot sections tri-
angular in shape and lattice braced, with 
guys at 5 different levels, 3 to each 
level. Erection of the tower is accom-
plished by first setting up the bottom 
20-foot section on the base insulator and 
than through use of a gin pole arrange-
ment raising additional 20-foot sections, 
fitting each on top of the other until 
the tower is full height. The tower is 
supplied complete with all guys, plates, 
insulators, concrete for base, gin pole, 
and all tools and other accessories re-
quired for its erection. The base insu-
lator supplied is Lapp Type 10027 or a 
Locke type 91439, which has a dry flash-
over of 75 KV and a wet flashover of 35 
KV. If the tower is to be used at low 
frequencies (150 to 450 KC} with a power 
exceeding 2 KW, guy insulators suitable 
for the high voltage developed should be 
ordered separately. This tower is suit-
able for use with such transmitters as 
the T-5/FRC, Wilcox 96-200, BC-365, etc. 

(2) MATERIAL LIST. 
Name Stock No. 

Windcharger tower, 2A3451 
complete with base 
insulator, guys, 
anchors, etc. 
Suspension type in- 3G1350-38 
sulators 

Pole Lighting (par. 1446b) 
Material 
Material for Ground (par. 1445b) 
or Counterpoise 

Transformer tower (par. 1446a) 
lighting unit, 
Type I 

Quantity 

1 

50 

As Required 

As Required 
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b. 125-Foot Self-Supporting (BlawKnox) 
(1) DESCRIPTION. 125-foot self-

supporting insulated towers were 
procured on CAA Specification 98. The 
towers are of two types. Blew Knox Type 
9A is a heavy duty tower and the Blew 
Knox Type 10 is the standard tower. The 
9A should be specified where extreme wind 
and iceing conditions prevail. Both are 
of the 5 point suspension type, having 4 
compression type insulators supporting 
the corner members and 1 compression type 
for the center hold down. They are equip-
ped with a ladder to the top and are fur-
nished with standard CAA lighting which 
includes prismatic type fixtures. These 
towers are primarily intended for use 
with the CAA 400 watt SHA radio range. 
However, they are available for other 
uses such as homing or low frequency 
point-to-point communication installations. 
Base insulators have a dry flashover of 
40 KV at 60 cycles and will withstand 12 
KV unmodulated RF at 400 KC. The insula-
tion is suitable for powers up to 1000 
watts at low frequencies. The towers are 
supplied complete with lighting fixtures, 
a counterpoise system consisting of a 
steel mesh 50-foot square mounted on a 
steel frame, small tools and complete in-
structions for installation. No base 
material other than base steel members is 
furnished. 

(2) MATERIAL LIST 

Quantity Name Stock No. 

1 Blav Knox Type 10 2A340 
(standard) 

or 1 Blew Knox Type 9A (Heavy 
Duty) (Both towers are 
complete except for 
isolating lighting 
transformer) 

1 Transformer, tower light- (par. 1446a) 
ing unit Type II 

c. 90-Foot Insulated Tower. 
(1) DESCRIPTION. This 90-foot guyed 

insulated tower is of triangular lattice 
construction. It is equipped with one 
set of guys located 30 feet from the top 
of the tower. The guys are attached to a 
special compression type insulator which 
simplifies greatly the guy insulation 
problem. The tower rests on a special 
compression type insulator. The sub-
base is steel of pyramid design and is 
buried in the ground over most of its 
height and therefore requires no con-
crete. The tower is erected by fitting 
a section at a time on the bottom and 
jacking up the entire tower with a spe-
cial jack arrangement. Complete erection 
details are furnished. The tower is 
normally used with a counterpoise system 
consisting of 36 radials extending out 
from the base of the tower for a distance 
of 65 feet and suspended 8 feet above 
ground for 50 feet of their length. When 
a radio range kit,is furnished, towers 
and counterpoise are included in the kit.  

When towers are ordered as separate items 
and counterpoises are required, they 
must be ordered as separate items. These 
towers are intended for use with the 
Adcock Radio Range Assembly, but 500 ex-
tra towers were ordered for converting 
loop ranges and for other use. Erection 
equipment is not furnished, but is avail-
able to sectors for team use. Base in-
sulator and primary guy insulators have 
a flashover rating of 40 KV and will 
withstand an RF unmodulated voltage of 
12 KV at 400 KC. Insulation is suitable 
for power up to 1000 watts at low fre-
quencies. 

(2) MATERIAL LIST 

Name 

1 Tower, complete 
with guys, anchors 
and hardware 

1 Counterpoise 
Ae Required Pole Lighting Kit 
100 ft. Wraplock 

As Required 2-conductor under- 
ground cable 
(Parkway Cable 
No. 12 - 85-foot 
length) 

1 Transformer, tower 
lighting unit, 
Type II 

d. Light Duty 90-Foot Insulated Tower. 
(1) DESCRIPTION. This 90-foot 

guyed tower is of the base insulated 
type for use as a vertical radiator. 
The tower is extremely light and is of 
triangular lattice braced design. It is 
air transportable and is designed to be 
assembled on the ground and raised as a 
unit. Except for the addition of a base 
insulator, the tower is similar to the 
75- and 90-foot noninsulated light duty 
antenna supporting towers described in 
paragraph 1444 a. Complete instructions 
for erection are furnished with the 
tower. Each tower is supplied complete 
with gin pole for erection; blocks and 
rope are not supplied. Insulation of 
the tower is limited by the guy insula-
tors which have a dry flashover voltage 
of 16 KV at 60 cycles. The tower should 
not be used as a radiator at powers ex-
ceeding 1000 watts at low frequencies. 

(2) MATERIAL LIST. 

Quantity Name Stock No.  

90-Foot Tower, includ-  FTN -57577 
ing base insulator 

Material for Ground (par. 1445 b) 
System 

Pole Lighting Kit 6Z6954-90 

1 Transformer, tower 
lighting unit 

(par. 1446 b) 
(par. 1446 iD 

Type II 

1444. TOWERS FOR SUPPORTING ANTENNAS  - 
---- FIXED PLANT. 

a. 75- and 90-Foot Light Duty Towers. 
(1) DESCRIPTION. These 75 and 90-

foot guyed towers are of the noninsulated 

Quantity Stock No.  

2A3447.1 

2A736 
(par. 1446 b) 
PA-30183 -
1D662-1 

(par. 1446 a) 

1 

As Required 

1 
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type for use as antenna supports. They 
are extremely light, of triangular lat-
tice braced design, and are suitable for 
supporting light receiving antennas; 
such as a single wire or doublet. They 
are designed for a 1000-pound head load 
and any load over this amount will greatly 
decrease their safety factor. They were 
originally procured as 90-foot towers. 
Some were shipped as 90-foot towers and 
were later furnished witha modification 
kit to reduce them to 75 feet. Except 
for the absence of base insulation, these 
towers are similar to the base-insulated 
90-foot light duty tower described in 
paragraph 1443 d. They are air trans-
portable and are designed to be assembled 
on the ground and raised as a unit. Com-
plete instructions for erection are fur-
nished with the towers. They are supplied 
complete, including a gin pole for erec-
tion; blocks and rope are not supplied. 

(2) MATERIAL LIST. 
Quantity Name Stock No.  

1 90-Foot Tower, complete 2A3447 
with erection system 

1 75-Foot Tower (same as FTN-37699 
90-foot tower except 
shorter) 

1 Pole Lighting Kit (par. 1446 b) 
1 Transformer, tower (par. 1446 a) 

lighting unit, 
Type II 

b. 73-Foot 7-Inch Rhombic Tower. 
(1) DESCRIPTION. The 73-foot 7-inch 

heavy duty tower is designed for sup-
porting heavy Rhombics and similar 
applications. It is a fabricated, 
triangular, lattice braced, galvanized 
steel tower which is shipped knocked 
down for assembly in the field. The 
tower will withstand a horizontal load 
of 11,000 pounds at the center antenna 
attachment plate, or horizontal loads 
of 1,450 pounds at each of the three 
antenna attachment plates. The tower 
is designed for complete assembly on 
the ground and erection in one piece 
with a gin pole arrangement. The 
tower is complete with all guys, 
instruction books and anchors, but 
less erection equipment. 

(2) MATERIAL LIST. 

Quantity Name Stock No.  

1 Tower, complete 2.3448 
1 Shackle, galv. steel, 5B15414 

5/8" pin, 7/8" clevis 
opening 

2 Thimble PF-43, galv. 5B18043 
iron, grooved for 3/8" 
guy wire 

As Pole Lighting Kit. 6Z6934-90 
Required 90-foot (par. 1446 b 
100 Ft. Wraplock P4-30Ia3 

The following items are to be supplied to each 
location for erection purposes only and are 
needed in addition to Tool Equipment TE-87-A. 

1 Erection equipment kit 
consisting of: 

5 Ancor, Screw Type, 6" FTNP-2826 
2 Clip, wire tape, 1/2" 5B4108 
2 Thimble Pr-44, galv. 5B18044 

iron, grooved for 1/2" 
guy wire 

1 Pulley, for gin pole 648806.1 
1 Pole, wood 35-foot, P4►30543 

class 6 

1445. GROUND SYSTEM FOR RADIO TOWERS -
FIXED PLANT. 

a. Description. (1) A ground system 
to be used with the 90 or 180-foot 
vertical radiator may consist of 36 
radials spaced 10 degrees apart extend-
ing outward from a common terminal at 
the base of the tower for at least 350 
feet with each radial buried in a trench 
to a depth of 6 to 8 inches. Each 
radial ground wire should consist of 
copper or copperweld conductor not 
smaller than #12 B & S gauge, soldered 
at its free end to a ground rod driven 
to a depth of six feet. When the 180-
foot vertical radiator is used where 
extensive snow storms or poor conduct-
ing soils are found, the ground screen 
described below may be furnished in 
addition to the ground system just out-
lined. If snow drifts do not form on 
the antenna site, the ground screen 
may be placed on the earth. If drifting 
occurs on the installation site, 
the ground screen should be suspended 
so as to be above the snow 
drifts. 
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(2) A ground screen support may be 
constructed as follows: The 4 x 4's 
-furnished should be erected on 12-foot 
centers, connected at their tops with 
2 x 6's to form a support frame for the 
screen mesh at the required height above 
the earth. The screen mesh should be 
stapled on top of this supporting frame 
and each adjacent sheet bonded together 
using No. 12 BWG wire (stock No. 1A812). 
Each joint should be soldered. The sus-
pended ground screen should be connected 
to the buried ground system at the tower 
base and points on the outer edge of the 
screen should also be connected directly 
to the ground wire radial immediately 
beneath. A connection from the ground 
system to the antenna tuning house should 
be made at the tower base. This connection 
should be short and have a very low re-
sistance. One hundred forty sheets of 
Econo mesh will cover an area of 96 feat 
x 96 feet with two sheets to spare. 

b. Material List. 

Quantity Name Stock No.  

The following items are used to construct the 
ground system described in a (1) of this para-
graph. 

12,000 ft. Copperweld wire, .080", 1A153 
#12 gauge 

2,640 ft. Wire, #12 BWG, GI (1/2 1A812 
mile coil) 

40 ea. Ground Rod GP-26 5B4426 
5 gal. Paint, black, ready mixed 6G1419 
3 gal. Preservative, wood 6G1624 
1 keg Nails, 20 d, 100 lbs. 6L1420 
10 can Paste, soldering 2 oz. can 04102 
10 lbs. Solder M-30 6N7530 

The following items are used to construct the 
ground screen described in a (2) of this para-
graph. 

140 shts. Econo mesh, United 6Z6988 
States Gypsum Co., 
style 3-9-175, mesh size 
3 x 8, gauge 9, strand 
5/32 x 9/64, width 6 ft., 
length 12 ft. galvanized 
or equal 

100 pc. Lumber, 4" x 4" x 12', 
#1 grade pine or equal 

250 pc. Lumber, 2" x 6" x 12", 
#1 grade pine, or equal 

50 lbs. Staples, 1-1/2" galvanized 

1446. TOWER LIGHTING EQUIPMENT - FIXED 
PLANT. 

a. Transformers. (1) DESCRIPTION. 
Special transformers for lighting verti-
cal radiator towers have been procured. 
These transformers are for the purpose 
of isolating the power source from the 
RF tower circuits. The transformers con-
sist basically of one circular secondary 
winding connected to the tower circuit 
thus placing this winding assembly at the 
RF potential of the tower. The primary, 
circular in design, is completely isolated 
from the secondary and the entire assem-
bly is immersed in oil. Two types are 
available; one is designed for a peak RF 
voltage of 45 KV and one for 90 KV, under 
wet conditions. The transformers are  

designed for either 110 or 220-volt 60-
cycle 1-phase input and have a tapped 
secondary for various loads. The trans-
formers are intended for mounting on the 
tower base. Material for mounting trans-
formers is available in set assembly 57A, 
drawing ES-D-32577. The transformer is 
equipped witn a lightning gap and rain 
shield. 

(2) STOCK NUMBERS. 

Name Stock No. 

Type I Transformer, Tower 3H5600A25 
lighting unit, in accord- 
ance with Spec. 171-229, 
90 KV RF insulation. 

Type II Transformer, Tower 3H5600A25-1 
lighting unit, in accord- 
ance with Spec. 171-229, 
45 KV RF insulation 

As required, Plant Set 
Assembly 57A, material 
for mounting transformer 
(Dwg. ES-D-32577) 

b. Lighting Kits. (1) DESCRIPTION. 
Four types of lighting kits have been 
procured for poles and can be adapted 
for towers. All kits have conduit, con-
dulets, fixtures, connector blocks, wire, 
lamps, clamps, etc. and are complete for 
mounting the fixtures on the pole or 
tower. Three of the kits are for 90-foot 
poles and the other one is for a 60-foot 
pole. Two of the 90-foot pole kits have 
red prismatic fixtures as recommendedpy 
CAA, and the others have red vapor probt 
obstruction lights. Miscellaneous fix-
tures, blocks, straps and other material 
for pole or tower lighting are also 
available. 

(2) STOCK NUMBERS. 

Name Stock No.  

Pole Lighting Kit, complete 6Z6934-60 
with 80 feet of conduit, 
4 sets of lamps and equip- 
ment for lighting a 60-foot 
pole. Includes 200 feet of 
2-conductor underground 
cable. 

As above, but for 90-foot 6Z6934-90 
pole. 

Pole Lighting Kit, complete 
with 80 feet of conduit, 
fixtures, lamps and 
equipment for lighting 
a 90-foot pole. Includes 
85 feet of 2-conductor 
underground cable (pro- 
cured on order 1460-Ph-44) 

Lighting Kit, for lighting 
90-foot pole or tower, 
complete with all fix- 
tures, clamps, con- 
duits, etc. Meets 
new AN Specifications. 
Does not include under- 
ground cable. (Ordered 
on PR-44-3564, Drawing 
ES-C-32578) 
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•
1317 

X-63641 W.E.Co. Instr. Book, VF Ringer Package . . 917, 918 
X-63653 W.E.Co. Instr. Book, VF Carrier Telegraph Package 1025 
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166038 W.E.Co. Instr. 
X-66039 W.E.Co. Instr. 
X-66147 W.E.Co. Instr. 
X=66150 W.E.Co. Instr. 
Package . . . 

Book, 
Book, 
Book, 
Book, 
. . 

(Cont'd.) 

Paragraph 

DC Telegraph Repeater Package . • . 
DC Regenerative Repeater Package . • 
VF Carrier Telegraph Package . • . 
Line Terminating and Composite 
. . . . . • • • • 917, 

1024 
1024 
1025 

919 
1-66152 W.E.Co. Instr. 
X-66154 W.E.Co. Instr. 
Set, etc. • • 

Book, 133A1 Teletypewriter Tables, etc. . . 
Book, 132A2 Teletypewriter Subscriber 

• • • • • • • . . . . 

1027 

1027 
1-66157 W.E.Co. Instr.  Book, Vacuum Tube Tester, Hickok . . . 1317 
X-66208 W.E.Co. Instr. Book, Toll Line Observing Equipment . . . 432 
X466209 W.E.Co. Instr. Book, Multi-Line Observing Equipment . . 432 
X466226 W.E.Co.'Instr. 
1-66227 W.E.Co. Instr. 

Book, 
Book, 

32A Transmission Measuring Set . . 
: 51A Oscillator . . . . . . 

1317
:7 

X-66228 W.E.Co. Instr. Book, "C" Carrier Telephone Package . . . 919 
1-66229 W.E.Co. Instr. Book, "C" Carrier Telephone Package . . . 919 
X466230 W.E.Co. Instr. Book, VF Telephone Repeater Package . • • . 917 
X-66231 W.E.Co. Instr. Book, VF Telephone Repeater Package . . . . 917 
/-66232 W.E.Co. Instr. Book, 19C Oscillator • • • • • . 1317 
X=66233 W.E.Co. Instr. Book, 13A Transmission Measuring Set . . . 1317 
1-66234 W.E.Co. Instr. Book, 5A Attenuator . . . • • • . . 1317 
X-66247 W.E.Co. Instr. Book, Line Terminating and Simplex Package . . 917 
X-66251 W.E.Co. Instr. Book, Mobile Toll Test Unit, Packaged . . . 429 
X-66259 W.E.Co. Instr. Book, Test and Control Board Package • • 429 
1-66260 W.E.Co. Instr. 
X-66307 W.E.Co. Instr. 
X-66329 W.E.Co. Instr. 
X-66330 W.E.Co. Instr. 
132A2 Tty. Set 

Book, 
Book, 
Book, 
Book, 

Volt-Ohm-Milliammeter & Volt-Ohmmeter 917, 
Tools for Packaged Equipment . • • 
5 Line Observing Cabinet . . . . 
Repeater and Control Unit for 

13171 

432 

1027 
1-66355 W.E.Co. Instr. Book, Two-Channel Start-Stop 

Transmitter-Distributer . 
1-66413 W.E.Co. Instr. Book, 

. . . . . . . . 
Tool Equipment TE-123 . . . . : 

1027 
 

X-66464 W.3.Co. Instr. Book, Vacuum Tube Tester, Hickok (I-171) . . 1317 
X-66520 W.E.Co. Instr. Book, Telegraph Switchboard SB-6/GG . . . 1024 
1,66578 W.E.Co. Instr. Book, Single-sideband Carrier Telegraph . . . 1025 
X-66616 W.E.Co. Instr. Book, Telegraph Terminal CF-6-( )(Carrier) . . 1007 

Instruction Manuals (Teletype Corp.) . . . . 1008, 1026, 1317 
Instruments, Test . . . . • • 1317, 1318 
Insulators . . . . . . . . . . . . . 606-609, 1440 
International Telephone Cable Loading Systems . . 702-707 
Interrupters . . . . . 1217, 1218 

J 

Jefferson-Travis 350A Radio Set . 1428, 1431 

K 

K-36, 37 Trailers . . . . 636 
K-38 Trailer • • . • 636, 638 
K-43 and 44-B Trucks . . . . . 636 
1-55 Trailer • • • . . . 503 
Kellogg Switchboards . . . . . 418-427 
Kohler 1M21A Engine Generator Set . . 1210-1212 
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LC-1 to LC-65 Line Construction Tools and Equipment . . 635, 637-640 
LC-61 Plow . . . . . . • • 635 
Lead-covered Cables . . . 619 

Construction Time . 629 
Splicers Tool Equipment . . . . . . 638 
Splicing Materials . . . . . 627 
Transmission Data . . . . . . 623 
VF Loading Equipment . . . . 620 

Lead Sleeves . . . . 625, 626 
Line Relays, Telegraph . . . . . • • . 1026 
Line Unit, BE-77 . . . . . 1006, 1010, 1320 
Lineman's Equipment, TE-21 . . . . . 637, 1311, 1312 
Link (Fred M.) Radio Sets . . • 1428, 1431 
Loading Equipment, VF, for Lead-covered Cables . 
Loading, Storm . . . 
Loading Systems: . . . . . 

CCIF Standard . . . . . 
European and International . 
United States • • • • • • . 

. 

. 

. 

. 

. . 620-622 
• • . 603 
. . . 

706, 707 
702-707 

. 708-710 
Loop Lengths for Various Switchboard Limits . . . . 409 
Loudspeakers . . . . . . . 316, 317 
LS-1 to LS-11 . . . . . . . . . 317 

M 

M409 ASP Manual - Logistical Planning and Reference Data . . . 103 
M-222 Converter . . . • • • . . . . . .1217, 1218 
Maintenance Cross Reference Table • • . • . . 1320 
Maintenance Equipments and Kits . . • • • . 1306, 1308, 1309 
Maintenance Parts - Supply Plan . . . . . . 1303 
Maintenance Supply . . . . . . . . . 1301 
Maintenance System • • • . • • . . . . . 1302 
Masts, Radio Antenna (Also see "Towers"). . . . . 1436-1439 
MC- 549 . . • • . . . • • . . . . . 1433d 
ME-4 to ME-114 Maintenance Equipments and Kits . . . 1308, 1307 
Messenger, Wire - Stock Numbers and Physical Data . . . 604 
Meters, Test . . ' . . 1317, 1318 
Microphones (Telephone Transmitters) . . . . 302-305 
Military Characteristic Range . . . . . . . 1408 
MK- Maintenance Equipments . . . . . . 1308, 1309 
Mobile Operations Center, AWS . . . . . 503, 504 
Models 15 and 19 (Teletype Corp.) Teletypewriter Sets . . 1026, 1028 
Monitoring Facilities, Telephone . . . 405, 431-433 
Motorola Radio Sets . . . . . • • • 1428, 1431 
MS-18 to MS-118 Mast Sections . . . . • 1436-1439 
Multimeter . . . . . . . • 1317, 1318 
111-141/TRC-1 . . . . . 1433e 

N 

National Radio Receivers • 1427, 1430 
Neutral Line Transmission, Telegraph 1012 
North Electric Switchboard . • .. 423-427 
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0-5/FR, Oscillator Exciter (Press Wireless FS12A) 
Observing Facilities, Telephone . 
Onan W3M-13 Engine Generator Set . . . . . 

. 

. 

. 

Paragraph 

. 1027, 1028 
405, 431-433 

1210-1212 
132A1, 133A1, 133A2 (W.E.Co.) Teletypewriter Sets . . 1027, 1028 
Open Wire Lines: . . . . . . . . . . • • 

Construction Time . . . . . . . 629 
Fixed Plant - Materials for Construction . . . . 609 
Shipping Data . . . . . . . . . . . . 610 
Tactical - Materials for Construction . . 606-608 

Stock Nos. and Physical Data . . . . . 604 
Transmission Data . . . . . . 605 

Open Wire Line System Comparisons . . . . . 224-229 
Operations Center, AWS . . . 503, 504 
Oscillators, Test . . . . . . . . 1317, 1318 
Oscillator Exciter, 0-5/FR . . . 1027, 1028 
Outside Plant Construction Time . . . . 629 

P 

P-11 to P-23 Headsets . . . . . . . . . . 310 
PA-8098 (Part of AN/CRC-3) Radio Receiver . . . 1408 
PA-8212 (Part of AN/CRC-3) Transmitter • • . . . 1408 
PA-8244 (Part of AN/CRC-3A) Transmitter . . . . . 1408 
PA-8245 (Part of AN/CRC-3A) Radio Receiver . • • . . 1408 
Packaged Telegraph Equipment . . . 1024, 
Packaged Telephone Equipment: . . . 

1025, 1028-1030 
• • • 

Cabinets, Apparatus . . . . . . 920 
Carrier, C and H . . . . . . . . . . 919 
Ringers . . . . . . . . . . 918 
Selection of . . . . . . . 922-925 
Stock Nos. and Logistical Data . . . 921 
Tool and Test Equipment . . . . 1311-1318 
Voice Frequency - Description . . . 917 

Pan American Airways: . . . . . . . . . 
4WTFA • . • • • . . . . . 1426, 1429 
12-ACX-2 Transmitter . . . . 1426, 1429 
12-GLX-2 Transmitter . . . . . . 1426, 1429 
RFA-50 Amplifier . . . . . . . . . 1426, 1429 

PE-43-( ) to PE-236 Engine Generator Set . . . . . . 1207-1212 
Perforators . . . . . . . . . 1008, 1010, 1320 
PF- , Pole Fixtures (Includes Hardware) . . 606-609, 616, 624 
Photographs . . . . . . . . . . . 102b 
Plow, Cable, LC-61 . . • • • . . . • . 635 
Polarential Line Transmission (Telegraph) . . . • • 1014 
Pole Derrick (LM) on Truck K-43 . . . . 636, 1320 
Poles, Telephone • • • . . 
Portable Filter Center, AWS . . 
Power Amplifier, BC-340 . . . . 
Power Distribution Data . . . 
Power Equipment . . . • • • . 
Power Equipment Co. PEC-161, Rectifier . 
Power Ringing Units • • • • . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
• 
. 
. 
. 
• 

631-633 
503, 504 

1426, 1429 
1230-1232 
• 1201 

1214, 1215 
1216, 1218 

Power Services, Commercial . . . . . 1228-1232 
Power Supply Units (PE--) . . • . • • • • 1207-1212 
Press Wireless Co. Radio Transmitting Equipment 1422, 1424, 1426, 1429, 1430 
Problems (see:"Illustrative Problems") . . . . . . . . 
Protection: Cable • • • • . 806-810 

Main Frame . . .811, 812 
Switchboard . . • • • 806, 807 
Telephone • • . 805-807 

Protector Blocks • . • . . 802 
PU-19/FRC Engine Generator Set . . 1210,1212 
PU-8/TTQ-1 Engine Generator Set . . . 1207-1209 
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Quadded Cable Loading Units . . 709 

R 

R-2 to R-30 Receivers, Telephone . . . . . 307, 308 
RA-36 to RA-91 Rectifiers . . . 
Radiators (Antennas). . . . . . 

. . 

. 
. 1214, 1215 
1438, 1439, 1443 

Radio Equipment . . . . . . . . . . • • . 1401 
Combined Transmitting and Receiving . . . . . . 1428 
Fixed Plant . . . . . . . . . 1417-1431 

Aircraft Accessories Corp. . . . . . . 1426, 1429 
Army Airways Communication Service • • • . 1420, 1426-1431 
Bunnell, J. H. Co. . . . . . 1422, 1424 
Collins Radio Co. . . . .1426, 1428, 1429, 1431 
Command . . . . . . . • • 1418, 1422-1425 
Federal Telephone and Radio Corp. 1426, 1427, 1429, 1430 
Hallicrafters, Inc. . . . . . • • . 1427, 1430 
Hammarlund Mfg. Co. Inc. . . . . . 1427, 1430 
Jefferdon-Travis Radio Electric Corp . . . 1428, 1431 
Link (Fred M.) Co. . . . . . . 1428, 1431 
Motorola (Galvin Mfg. Co.) . . . 1428, 1431 
National Co., Inc. . . . . . . . 1427, 1430 
Pan American Airways, Inc. . . . • • • . 1426, 1429 
Press Wireless, Inc. . . . 1422,1424, 1426, 1429, 1430 
Radio Teletype Terminal, AN7FGC-1 . . 1027, 1028 
Shuttig & Co. . . . . . . 1423, 1425 
Single-sideband . . . 1422-1425 
Temco . . . . . . . . 1426, 1429 
10 KW Transmitting Equipment . . . 1022, 1024 
Western Electric Co. . . 1422-1426, 1429 
Wilcox Electric Co. . . 1426, 1427, 1429, 1430 

Maintenance Equipment . . . . . . . 1308, 1309, 1408 
Maintenance, Tool and Test, Cross Reference Table . . 1320 
Photographs . . . . . . . • • • • • • • . 1402 
Receivers and Receiving Equipment 
Sets: . . . . . . 

Air Transportable . . 

. 1408,1423,1425,1427,1428,1430,1431 

. 1413 
Ground, Mobile . . . . . 1414 
Ground, Transportable . . . . . . 1410 
Pack . . . . . . • . • • . 1412 
Remote Control Equipment . . 1415, 1416 
Tactical . . . . . 1404, 1408-1416 
Vehicular . . . . . 1411 

Test Sets . . . . . . . • • • . 1317, 1318 
Tool and Test Equipments . . . . 1311, 1312, 1314, 1315 
Transmitters and Transmitting Equipment 1408,1422,1424,1426,1428,1429,1431 

Radio Frequency Range Chart . . . . 
Radio Relay Carrier Communication System: . 

Comparison with Wire Systems . . 
Illustrative Equipment Problem . . 

Radio Teletype Terminal - Diagram . . 

. 

. 
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. . 

. • 

0 0 

. . 

. 

1405, 1409 
• • • 

. 423-226 

. 206-208 
1031, 1032 

Range, Military Characteristic . . . . . . 1408 
RC-47, 261, 289, 290 Remote Control Equipment . . . 1415, 1416 
RC-52 Transmitting Equipment . . . . . . . 1426, 1429 
RC-58, 120 Facsimile Equipment . . . . . 1102-1106 
RC-63, 291, 293 Antenna Equipment . . . . . . . 1433 
RC-256, 257 Radio Sets . . . 1408, 1410 
Receivers, Telephone . . . • • . . 302, 306-308, 310 
Receiving Equipment, Radio . . 1408,1423,1425,1427,1428,1430,1431 
Recording Facilities, Telephone . . . . 405, 431-433 
Rectifiers (RA-). . . . . • • . . . 1213-1215 
Reel Units (RL--) . . . . • . . . 635, 1320 
Regenerative Repeater . . . . . 1024, 1028 
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Reliable Electric Co. Protective Equipment 802, 803, 805, 808 
Remote Control Equipment . . .. . • . 1407, 1415, 1416 
Repair Parts Kits, ME-111 to ME-114 . . • • 1308, 1309 
Repeater: • • . . . . • • • • 

Sets TC- . . . . 909, 910, 1009 , 1011, 1320 
Telegraph, DC . . . . . 1006, 1009-1011, 1320 
Telegraph, Regenerative . • • . . 1024,1028, 1320 
Telephone, Carrier • • • • • 908-910, 919, 921, 1320 
Telephone Packaged . . • • 917, 919, 921, 1320 
Telephone, VF . . . . 906, 910, 921, 1320 

Reperforators • • • • • • • . • . 1008-1010, 1320 
RG-5/U to RG-59/U Coaxial Cable RF Transmission Lines • . • 1435 
Ringer Set, TC-24 . • • • . .909, 910, 1320 
Ringing Equipment, Telephone, Package . . . . . 918, 1320 
Ringing Equipment, Telephone, VF . . • 907, 910, 918, 921, 1320 
Ringing Units, Power • • • • • • • 1216-1218 
RL-16 to RL-45 Reel Carts, Units, Axles, etc. • . . 535 
R1 W7 to RM-29 Remote Control Units . 1415, 1416 
Rubber Insulated Cables: . . . . . . 

Construction Time . • • • . 629 
Transmission Data . . . . 615 
Vulcanizing Equipment . • . 639 

Rubber Insulated Wires . • • • . 615 
RY-30 (Teletype Corp) Line Relay • • • . 1026 

S + DK (TA-1/TCC-1) Telegraph Terminal • • . . 1025, 1028 
SB-b-( )/PT Telephone Switchboard • • . • . 410-414 
SB-6-( )/GG Telegraph Switchboard • . . 1024, 1028 
SB 11-6 Supply Bulletin, ASF • • . 1220, 1225, 1226 
SCR-131 to SCR-828 Tactical Radio Sets • • • . . 1408, 1410-1414 
SCR-211 Frequency Meter Set . . • • • . . 1317, 1318 
SCR-281 Radio Transmitter . . 1422, 1424 
SCR-572-A Control Set . . . 503, 504 
SCS-3 Control Net System . . . . . 502 
SCS-5 Information Center System . • • . . 503, 504, 1320 
Shuttig Diversity Radio Receiver Mixing Unit . . 1423, 1425 
SIG 1 to SIG 10 • • . • • . . . . 1305 
Signal Generators, I-72,etc. . . . . . 1317, 1318 
Signal Supply Catalog • • • • • • • . . 1304, 1305 
Simplex Coil • • . . . . 906, 910 
Simplex Equipment . . • . . . . . . . . 917, 921 
Single-Sideband, VF Carrier Telegraph . • • 1025, 1422-1425 
Sleeves . . . . • • . . . . . . 625, 626 
Soldering Equipment, TA26 . . . • • • 
Spare Parts Kit, MK-11/TRk-1 . . . . 

. 

. 
. . 1311,1312 
. 1308, 1309 

Speech Plus Duplex (T5-1/TCC-1) . . . . . . 1025, 1028 
Spiral-Four Cable Lines: . . . • • • . . . . . 

Construction Time . . . • • • • . . . . 629 
Materials for Construction . . • • . . 616 
Messenger . . . . • . . 612 
Shipping Data . . . . . . . 614, 617 
Transmission Data . • • • • . . . . 615 

Spiral-Four Equipment (see "Telephone Line Transmission Equipment',  
and"Telegraph Equipment") . . . . . . . 

Spiral Four System: . . . . . . • • • 
Comparison with Radio and Open Wire . . . 223-228 
Illustrative Problem . . . . . . . 203-205 

Splicers' Tool Equipment for Lead-covered Cable • • • • • . 638 
Splicing Materials for Lead-covered Cable . 
Station Line Lengths for Various Switchboard Limits 
Stromberg-Carlson Switchboards . . . . 

• 

. 

. 625-627 
. . . 409 
. . 418-427 
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Subcycle Ringer, Model S (Lorain Products Corp.) . . 
Submarine Cables . . . . . . 

Paragraph 

. . 1217, 1218 
. 641-643, 711-718 

Baltic and North Seas • . . . . 712, 714 
British Isles . . . 712, 713, 715, 716 
Pacific Ocean    . 715 
Telegraph . . . 
Types . . . . . . . . . .712: 7175 

Super Pro Radio Receiver (Hammarlund) . . . . 1427, 1430 
Supply Catalog,Signal . . . . . . . . 1304, 1305 
Supply Plan for Maintenance Parts . . . . • • . 1303 
Survey Tools and Materials . . . . . 640 
Switchboard, Multiple, Fixed Plant Illustrative Equipment . . . 

Problem . . . . . . . . 218-221 
Switchboards, Telegraph . . . . . • • • 

Fixed Plant . . . . . 1024,1028 
Tactical . . . . . . . 1006, 1010 

Switchboards, Telephone: . . . . . . . . . 
Common Battery and Magneto, Combined . . . . 408, 410 
Description . • • . 411, 419, 424 
Equipment Data . . . . 410, 418, 423 
Fixed Plant . . . . . . . 415-427 
General . . . . . . 
Limits vs Station Line Lengths . 

. 
. . 

. 401-405
. 2 

Magneto . . . . . 407 410 
Multiple Position . . 417, 423-427 
Protection . . . . . . 806, 807, 811, 812 
Single Position . . . 416, 418-422 
Stock Numbers and Logistical Data . . 414, 422, 427 
Tactical . . . . . . . . . . . 406-414 
Tool, Test and Maintenance Equipment . . . . 1320 
Transmission Losses . . 413, 421, 426 
Working Limits . . . . . 403, 409, 412, 420, 425 

System Comparisons, Radio and Wire . . . 222-229 

T-4/FRC, P-b/FRC . . . . . . 
T-17 to T-50 Microphones . • • • • . . 
TA-3/FT Ringer Package, Telephone, VF . . . . 

• 
• 

. 1426, 1429 
• 304, 305 
• 918, 921 

TB SIG 3 Technical Bulletin, Wire W-143 . . . . . . . 614 
TB SIG 6 Technical Bulletin, Dry Battery Life . . . 1220 
TB SIG 14 Technical Bulletin, Dry Battery Testing . . . . 1220 
TB SIG 61 Technical Bulletin, U-4/GT . . • • • . . . 406 
TB SIG 67 Technical Bulletin, Field Cables Under Water . . 641 
TB 11-360-1 Technical Bulletin, RL-26 . . . . . . 635 
TB 11-362-2 Technical Bulletin, RL-31 . . . . 635 
TC- Telephone Central Office Sets . . 410, 414 
TC-3 Telegraph Central Office Set . . . 1009, 1011 
TC-16, 17 Reperforator Teletypewriter Sets. . . 1009, 1011 
TC-18, 19 Repeater Sets, Telegraph. . 1009, 1011 
TC-21 Telephone Terminal Set . . . . . . 909, 910 
TC-22 Telegraph Terminal Set, Carrier . . 1009, 1011 
TC-23, 29, 37 Repeater Sets, Telephone. . . 909, 910 
TC-24 Ringer Set . . . 909, 910 
TC-33 Converter Set . . . 909, 910 
TC-15 Filter Center . . . . 503, 504 
TD-1 to TD-5 Chest Sets . . . • . . 312 
TE-5 to TE-124 Tool Equipment • • • . • 1311, 1312 
Technical Manuals (see "TM") . . . • • • . • • 

Engineering References . • • • . 104 
Requisitioning • • • . • • . • • . . . 103 

Telegraph Circuits, DC Loop CannectioffS-of CF-;2-B - Diagrams . 1018, 1019 
Telegraph Circuits, Interconnection of Fixed Plant and 

Tactical Equipment . . . • . • . 215-217 
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1007, 1010, 1025, 1028 
. . 1006, 1010, 1024 
• . . 1024-1028 

1024, 1025, 1028 
1006:1010, 1011, 1024, 1028 

1025, 1422-1425 
1010, 1024, 1028 
• 1006, 1010 
• . . 1025 

. 1308-1320 
. . 1025, 1028 
. 1006, 1010, 1011 

• 314, 315, 906, 910 
• 401 

410-414, • 909-913, 1320 

• 

1006, 
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Paragraph 

Telegraph Equipment:. 
Carrier 
DC, Wire . 
Fixed Plant 
Packaged . 
Repeaters 
Single-Sideband 
Switchboards . 
Tactical 
Terminal, TH-1/TCC-1 (S + DX) . . 
Tool, Test and Maintenance Equipments 
Voice Frequency . . . 

Telegraph Sets . . . 
Telephone . 
Telephone Centrals . 
Telephone Central Office Sets . . 
Telephone Line Transmission Equipment: 

Carrier - Description . . . 
Summary of Equipment for 

Repeaters . . . . . . 
Requirements per Circuit . 
Requirements per Office 
Selection of Equipment . 
Sets • . • . 
Stock Numbers . . . . . . 
Tool, Test and Maintenance Equipments 
Use of Equipment . • • . 
Voice Frequency - Description . 

Telephone Sets . . . . . 
Telephone Station Equipment . . . . 
Telephone Switchboards (see "Switchboards, 
Telephone System Comparisons, Radio vs Wire 
Telering . . . . . 
Teletypewriter Circuits, Tactical, Typical 
Teletypewriter Equipment: . . 

Fixed Plant . . 
Tactical . . . . . . . 
Tool, Test and Maintenance Equipment 

Teletypewriter Sets . . . . 
Teletypewriter Supplies . . . . 
Teletypewriter Switching Network - Diagram 
Temco Radio Transmitting Equipment . 
10 KW Transmitting Equipment 
Terminal: Radioteletype 

Telegraph . . 
Telephone . . 

Terminal Protection . . . . . . 
Test Cabinets and Boards, Telephone Central 
Test Equipments & Packages . 
Test Equipment Cross Reference 
Test Meter, I-87 . 
Test Oscillators 
Test Sets . . . 
Test Unit, 1-135, etc. 
TG-5 Telegraph Set . . 
TG-7, 37 Teletypewriters . 
TG-11, 23 Perforators . . 
TG-25, 26, 27 Reperforators . . 
TG-30, 31 Telegraph Repeaters . 
TH-1/TCC-1 Telegraph Terminal (S + 
Time, Construction, Outside Plant 
TM 9-2800 Standard Military Motor Vehicles . . • • • 
TM 10-1202 Truck, 1-1/2  Ton Chevrolet, 4 X 4 (LC), • Parts List 
TM 10-1203 Truck, 1-1/2 Ton, 4 X 4, Maintenance Manual . 
TM 10-1414 Truck, Telephone Body or Earthborer, 1-1/2 Ton, 4X 
TM 11-230 Radio Set SCR-694 . . . • • . 
TM 11-231 Radio Sets SCR-178 and SCR-179 . . 
TM 11-232 Radio Set SCR-177-B . . . . . 
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1009, 1011, 1026-1028 
. . . 1034 
• 1016, 1017 

1426, 1429 
• 1422, 1424 

1027, 1028 
1007, 1009-1011, 1025, 1028 
• 908-910, 917, 919, 921 
• . . 806-810 
• . . 428-430 
• • 1314, 1315 
• . . 1320 

1317, 1318 
• 1317, 1318 

430, 1316-1318 
• 1317, 1318 
• 1006, 1010 
• 1008, 1010 
• 1008, 1010 

1008, 1010 
• . 1006, 1010 

• • • 1025, 1028 
629 

▪ . 636 
• 636 

• • ▪ 636 
4. • 636 
• • • . 1408 

. 1408 

. 1408 



T 

T (Cont'd.) 

Paragraph 

TM 11-233 Radio Set SCR-188-A . . • • . • . 1408, 1415 
TM 11-235 Radio Sets SCR-536-A, -B, -C . . . . 1408 
TM 11-237 Radio Sets SCR-131 and SCR-161 . . • . . 1408 
TM 11-238 Radio Sets SCR-194 and SCR-195 . . • . . 1408 
TM 11-239 Radio Set SCR-203 • • • • • • . . 1408 
TM 11-241 Radio Sets SCR-197-B, -C, -D, -E, -F . • • . 1408, 1415 
TM 11-242 Radio Set SCR-300-A . . • • • 1408 
TM 11-244 Radio Set SCR-281-D . • • • 1422 
TM 11-245 Radio Set SCR-511-A . . . . . 1408 
TM 11-250 Radio Set SCR-288 . • • • • . 1408 
TM 11-272 Radio Set SCR-210 and SCR-245 . . . . 1408 
TM 11-273 Radio Set SCR-193 . . . • 1408 
TM 11-275 Radio Set SCR-284-A . . • • 1408 
TM 11-277 Radio Set AN/VRC-1 . • • • . . . 1408 
TM 11-280 Radio Set SCR-299-A, -B, -C, -D . . . 1408 
TM 11-281 Radio Sets SCR-399-A and SCR-499-A . • . 1408 
TM 11-300 Frequency Meter Sets SCR-211-A, -B, -C . 1317, 1408 
TM 11-302H Charging Set SCR-169 (PE-HH-43) . . . 1207 
TM 11-302K Charging Set SCR-169 (PE-43-HK) . . . 1207 
TM 11-303 Test Sets I-56-C, -D, -H, -J . . . . . 1317 
TM 11-304 Frequency Meter Sets I-129-A, -B . . • . 1317 
TM 11-3060 Maintenance Equipment ME-13-C . . . . . 1308 
TM 11-306D Maintenance Equipment 1 -13-D . . . • 1317 
TM 11-307 Signal Generator I-72-G, -H . . 1317 
TM 11-308 Remote Control Unit RM-29-( ) . . . . 1408, 1415 
TM 11-311 Test Equipment IE-17-E . . . • • . . 1314, 1317 
TM 11-312 Remote Control Equipment RC-47-( ), RM-12-( ) & RM-13-( ) . . 1415 
TM 11-315 Maintenence Equipment ME-40 & ME-53 • 1308 
TM 11-316 Alignment Indicator, 1-210 . . . . 1317 
TM 11-317 Signal Generator, 1-208 . . . . 1314, 1317 
TM 11-318 Alignment Equipment ME-73 . . . 1308 
TM 11-321 Test Set I-56-E . . . . . • . . • . 1317 
TM 11-330 Switchboards BD-71, -72, -72-A, and -72-B . . . 410 
TM 11-331 Switchboard BD-14 . . . . . • . 410 
TM 11-332 Telephone Central Office Set TC-4 . 410 
TM 11-333 Telephones EE-8-A and EE-8 . . . . . .314, 1408, 1415 
TM 11-335 Telephone Central Office Set TC-1 . • 410 
TM 11-336 Telephone Central Office Set TC-12 . 410 
TM 11-338 Telephone Central Office Set TC-10 . . 410, 1214 
TM 11-340 Telephone Central Office Set TC-2 . . . . • 410 
TM 11-341 Telephone Terminal CF-1-A and Repeater CF-3-A . • . 908 
TM 11-342 Ringing Equipments EE-101-T1, EE-100-A & EE-101-A . 907 
TM 11-344 Converter M-222 . . . . . . . . • . 1217 
TM 11-345 Cabinet BE-70 (Wire Chiefs Testing) . • . 429 
TM 11-346 Test Sets I-61-A, -B, -C • • • . • . 1317 
TM 11-348 Telephone Repeater Set TC-29-A . . . 906 
TM 11-349 Maintenance Equipment ME-22 . . • • 1308 
TM 11-351 Telegraph Sets TG-5 and TG-5-A . • • . 1006 
TM 11-352 Printers TG-7-A, -B & TG-37-B . • • • • • • • 1008 
TM 11-353 Telegraph Printer Equipment, Install. and Maint. • . 1008, 1026 
TM 11-354 Telegraph Printer Sets EE-97, -A, M-98, -A, & EE-102 . . . 1006 
TM 11-355 Telegraph Terminal CF-2-A (Carrier) . . . . • 1007 
TM 11-355B Telegraph Terminal CF-2-B (Carrier) . . . • • • . 1007 
TM 11-356 Radio Teletype Terminal Eqpt. AN/FGC-1 & AN/FGC-lX . . • 1027 
TM 11-357 Reperforator Transmitter TG-26 . • • . 1008 
TM 11-358 Telegraph Central Office Set TC-3 • • . 1006, 1214 
TM 11-359 Line Unit BE-77, -A . . . • . . 1006 
TM 11-360 Reel Units RL-26, -A . . . . . 

. 
. 635 

TM 11-361 Test Sets EE-65-A through -F . • .1314, 1317 
TM 11-362 Reel Unit RL-31 . . . . . • . . 635 
TM 11-363 Pole Line Construction . . . . . . . 618 
TM 11-364 Truck K-44-B & Earth Borer Equipment HD . . . . 636 
TM 11-366 Vulcanizing Equipments TE-54-A & TE-55-A • • • • • 614 
TM 11-368 Tactical Open-Wire Pole Line Construction . 603, 606-608, 635, 636 
TM 11-369 Spiral-Four Cable . . . . 612, 614, 616, 617, 635 
TM 11-370 Plow LC-61 (Cable) . . . . • 635 
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T 

T (Gont,d.) 

Paragraph 

TM 11-371 Cable Assemblies CC-345 (5 pair) & CC-355-A (10 pair) . 614 
TM 11-374 Tape Facsimile Equipment RC-58-B • • 1105 
TM 11-375B Facsimile Equipment RC-120, -A, -B, & AN/TXC-1 

• 1105 
TM 11-377 Boehme Automatic Keying and Recording Equipment 1026 
TM 11-379 Test Set I-51 . . . . • • • 1317 
TM 11-430 Storage Batteries . . . 1219 
TM 11-438 Operations Center AN/TTQ7-1 . . 503 
TM 11-457 Local Battery Telephone Equipment . 315 
TM 11-458 Common Battery Telephone Equipment . . 315 
TM 11-486 Electrical Communication Systems Engineering 103 
TM 11-600 Radio Sets SCR-508, SCR-528 & SCR-538 . . 1408 
TM 11-601 Radio Sets SCR-808 & SCR-828 1408 
TM 11-605 Radio Sets SCR-509-A & SCR-510-A 1408 
TM 11-609 Radio Set SCR-298 . • • • • 1408 
TM 11-615 Radio Sets SCR-609-A & SCR-610-A • • 1408 
TM 11-615A Radio Sets SCR-609-A & SCR-610-A • 1408 
TM 11-620 Radio Sets SCR-608-A & SCR-628-A • • . 1408 
TM 11-625 Radio Set SCR-543-A . . . • 

• 1408, 1415 
TM 11-630 Radio Set SCR-506-A . • . . . 1408 
TM 11-800 Radio Transmitters BC-191-A to -E and AA • • . . 1408 
TM 11-805 Radio Set SCR-197-C, -D, -F, Transmitting Parts 1408, 1415 
TM 11-813 Radio Transmitter BC-610-E . • • • 1426 
TM 11-820 Radio Transmitter T-4/FRC 1426 
TM 11-823 Radio Transmitter-Receiver Type 1505 1428 
TM 11-825 Portable Radio Broadcast Transmitter TWT-PB50A . . 1422 
TM 11-827 Transmitting Equipment BC-447 • . . • • • • • 1422 
TM 11-828 Transmitting Equipment BC-365 . 1422, 1426 
TM 11-834 Radio Transmitter PW-981-( ) . • • • • • • • 1422 
TM 11-850 Radio Receiver BC-312-( ), BC-314-( ), BC-342-( ), BC-344-( ) 1408 
TM 11-859 Radio Set SCR-593-A . • • • • • • 1408 
TM 11-866 Radio Receivers BC-779-B, BC-794-B, BC-1004-C • • 1423 
TM 11-872 Radio Teletype Receiving Equipment AN/FRR-3 . . 1423 
TM 11-900 Power Units PE-75-C through T . • 1207, 1408 
TM 11-903 Power Unit PE-77-( ) . • • • • 1207 
TM 11-904 Power Units PE-95-A, -B, -C . 1207, 1210, 1408 
TM 11-904H Power Units PE-95-G and H • 1207 
TM 11-911 Power Units PE-78-G and -H . . 1210 
TM 11-912F Power Unit PE-79-F • 1210 
TM 11-913 Power Unit PE-214-A • • 1207 
TM 11-916 Power Unit PE-85 • • • • 1210 
TM 11-916M Power Unit PE-85-M . • • • 1210 
TM 11-920 Power Unit PE-49-F . • • 1207 
TM 11-923 Power Unit PE-99-A through -G • 1207 
TM 11-927 Power Unit PE-108-A through -E • • 1207 
TM 11-932 Power Unit PU-8/TTQ-1 . . . . 503, 1207 
TM 11-935 1-1/2 KVA Kohler Power Unit Model 1M21-A . • 1210 
TM 11-940 Power Unit PE-197 . . . 1207 
TM 11-941 Power Unit PE-215 . • 1207, 1210 
TM 11-942D Power Unit PE-142-D • 1210 
TM 11-942E Power Unit PE-142-E 1210 
TM 11-946 Power Unit PE-167 . • • 1210 
TM 11-951 Rectifier RA-36-T, -K, -L . • 1214 
TM 11-951Q Rectifier RA-36-K, -Q & 6RB6B17 1214 
TM 11-954 Rectifier RA-43 1214 
TM 11-955 Rectifier RA-37 1214 
TM 11-957 Rectifier RA-57 1214 
TM 11-963 Rectifier RA-83-A • • 1214 
TM 11-1041 Test Set 1-76 . . 1317 
TM 11-2001 100-Mile Spiral-Four Carrier System 614 
TM 11-2003 Carrier Hybrid CF-7 . . • • 908 
TM 11-2004 Repeater Set TC-18 • • 1006 
TM 11-2005 Repeater Set TC-19 • • • • • 1006 
TM 11-2006 Telephone Repeater KH-89-A . . . • 906 
TM 11-2008 Converter Set TC-33 & Repeater Set TC-37 908 
TM 11-2011 Ringer Equipment EE-101-B • • • 918 
TM 11-2014 Telephone Unit EE-105 . . • 908 
TM 11-2016 Switchboard SB-5( )/PT . • 410 
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T (cont ,d.) 

Paragraph 

TM 11-2017 Test Set TS-26/TSM . . . . . . 1317 
TM 11-2019 Test Set 1-49 . • . • • • • . . 1317 
TM 11-2020 Line Terminating and Simplex Package . . . . . 917 
TM 11-2021 VF Ringer Package . • • • • . . . .917, 918 
TM 11-2022 Packaged Equipment on Open Wire Lines . . 103, 914, 1001 
TM 11-2023 C Carrier Telephone Package . . . . . . . 919 
TM 11-2024 VF Carrier Telegraph Package .. . • • . . 1025 
TM 11-2025 H Carrier Telephone Package . . • • . 919 
TM 11-2026 C Carrier Telephone Package . . . . . 919 
TM 11-2027 VF Telephone Repeater Package . . . . . 917 
TM 11-2028 VF Telephone Repeater Package . . . . 917 
TM 11-2029 VF Carrier Telegraph Package . • • • • . . .1025 
TM 11-2030 Test and Control Board Package . • • . . . 429 
TM 11-2031 Line Terminating and Composite Package . . . . 917, 919 
TM 11-2032 DC Regenerative Repeater Package . • • . . . 1024' 
TM 11-2033 Mobile Toll Test Unit Package . . . . 429 
TM 11-2034 DC Telegraph Repeater Package . . . . . . 1024 
TM 11-2035 Telegraph Switchboard SB-6( )/GG . . . . . . 1024 
TM 11-2036 Test Set 1-181 . . . . . . . . . 1317 
TM 11-2037 Fixed Plant Telephone and Telegraph . . 1024, 1025 
TM 11-2038 H Carrier Telephone Package • • . . . . 919 
TM 11-2039 19C Oscillator . . . . . 1317 
TM 11-2040 51A Oscillator . . . • • • . . 1317 
TM 11-2042 Volt-Ohm-Ammeter and Voltohmmeter . . . 917, 1317 
TM 11-2043 Sound Powered Telephone TP-3 • • . . . 315 
TM 11-2044 5A Attenuator . . . . • • . 1317 
TM 11-2045 13A Transmission Measuring Set . . . . 1317 
TM 11-2046 67B Test Set (TS-190/U) • • • . . 917 
TM 11-2047 Vacuum Tube Tester - Hickok • • • • 0 . 1317 
TM 11-2048 32A Transmission Measuring Set . . . . 1317 
TM 11-2058 Test Set TS-27/TSM . . . 1317 
TM 11-2059 Telephone TP-9 . . . • • . . . . 906 
TM 11-2200 Bias Meter 1-97-A . . . . • • . 1317 
TM 11-2201 Reperforator Teletypewriter Sets TC-16 & TC-17 . . 1008 
TM 11-2203 Telegraph Terminal Set AN/TGC-1 . . . 1026 
TM 11-2205 Oscillator Exciter 0-5/FR . . . . . 1027 
TM 11-2206 Telegraph Terminal TH41/TCC-1 . . . 1025 
TM 11-2207 Radio Teletype Code Room & Signal Center . . . 1021 
TM 11-2208 Test Set TS-2/TG . . . . • . . . 1317 
TM 11-2210 Teletypewriter Set 132A2 . . . . . 1027 
TM 11-2211 Teletypewriter Set 133A1 . . 1027 
TM 11-2214 Teletypewriter Set 133A2 . . 1027 
TM 11-2250 Reel Equipment CE-11 . . . . . . 635 
TM 11-2252 Converter CV-2/TX . . . . . • 1105 
TM 11-2253 Open-Wire Construction for Fixed Plant . . 609 
TM 11-2506 Test Sets 1-83-A to -K . . . . 1317 
TM 11-2513 Test Set 1-193-A . . . . . . 1314, 1317 
TM 11-2601 Radio Set AN/TRC-i, -3, -4 . . . . 1408 
TM 11-2603 Amplifier AN/TRA-2 . . . . 1408 
TM 11-2604 Test Set 1-199 . . . . . 1317 
TM 11-2613 Voltohmmeter 1-166 . . . . . . 1317 
TM 11-2627 Tube Tester 1-177 . . . . • 1317 
T.O. (Technical Order) Army Air Forces . . . • • 
T.O. AN-08-10-185 Radio Set SCR-624-A . . . . . 1408 
T.O. AN-08-10-227 Radio Equip RC-256 & RC-257 . . . 1408 
T.O. AN-08-40, Control Set SCR-572-2 . . . . . 503 
Tool and Test Equipment Package . . • 1311-1318 
Tool Equipment . . . . • 1310-1312 
Tool Equipment, Cable Splicers . . . . • . . 638 
Tool Equipment, Line Construction . . . . . . 637 
Tool Equipment, Vulcanizing . . . . . . . . 639 
Tool Set Cross Reference Table . . . . 1320 
Tool Sets . . . . • • . • • . 1311, 1312 
Tools and Materials, Line Survey . . . . . . . 640 
Tower, Antenna • • • . . . . • 1443-1445 
Tower Lighting Equipment . . . . . . . 1446 
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T-W 

T (Cont'd.) 

TP-3 and 6 Telephones . . . . . 

Paragraph 

. . . 315 
TP-9 Telephone • • • • • • • . . 906, 910 
TR (Technical Regulation) 1210-31 (SCR-171) . . . . 1408 
Trailers . . . . . • • . . . . . . 636 
Transmission Data: . . . . • • • 

Cables, Lead-covered . . . . . 
Cables, Rubber-covered . . . . . 

. 

. 

623 
. . 

Open Wire Lines . . . . . . . . : . 6 
Wires, Rubber-covered . . . . . . . . . 615 

Transmission Lines, Coaxial Cable . . . . 1435 
Transmission Measuring Sets . . . . . 1317, 1318 
Transmitter-Distributor, XD-91 . • • • • 1027, 1028, 1032 
Transmitters, Radio . . . . . 1408,1422,1424,1426,1428,1429,1431 
Transmitting Equipment, Radio, AACS . . . . . 1426, 1428, 1429, 1431 
Trucks . . . . . . • • • • • • 636, 1320 
TS-2/TG Test Set . . . . . . . 1317, 1318 
TS-9 to TS-15 Handsets. . . 304, 307, 308, 313 
TS-26/TSM, 27/TSM Test Sets • • • . 1317, 1318 
TS-32/TRC-1 . • • . . • . . . 1317, 1318 
TS-190/U . . . . . . . . . 1317, 1318 
TU-6 to TU-25 Tuning Units . . . . . . 1408 
TU-3-A to TU-lO-A Tuning Units . . . • • . 1408 
TU-AA-5 to TU-AA-10 Tuning Units . . . . • • . 1408 
Tube Testers, 1-171 etc. . . . . . • • 1317, 1318 
Tuning Forks, TTY Motor Adjusting . . . • • . . 1317, 1318 
Two-Path Polar Line Transmission (Telegraph) . . . . 1014  
255A (W.E.Co.) Line Relay . . . . . . . . 1026 

U 

U-4/GT Adapter Plug . . • • . . 406 . . 
United States Loading Systems . . 708-710 

V 

Voice Frequency Telegraph . . . . . . . . 1025, 1028 
Voice Frequency Telephone Equipment . . • • 917-921 

Repeaters • • • • • . . • • • 906, 917 
Ringing Equipment • • • . • . . . 907, 918 
Stock Numbers and Logistical Data . . . • • 910, 921 

Voltammeters, 1-23, 1-50 . . . . . . 1317, 1318 
Voltohmmeter, 1-107, 1-166 . . . . . 1317, 1318 
Volt-ohm-milliammeter . . . . . 1317, 1318 
Vulcanizing Equipment, TE-55 . . . . 639, 1311, 1312 

w 

W-28, 29, 30, 120, 128, 140, 146, 148 Wire,Antenna Equipment 
W-50, 108, 110, 130, 143 Wire, covered . . . 
W-74, 75, 76, 90, 115, 116, 145, 153, 503 Wire, bare . 
War Department Publications . . . . . 
WC-321 to WC-339 Submarine Cable . . 
WC-548 Cable, Rubber-covered . . 
WD-3/TT Assault Wire . . . . . • 
W.E.Co. D-99945 Radio Receiver . . . 
W.E.Co. D-151249 Transmitting Equipment 
W.E.Co. Interrupters • • • • . . . 

• . . 1434 
. 614, 615 

604, 605 
. 104 

643 
 

• : : 
. . . 615 
• 614, 615 

1423, 1425 
1422, 1424, 1426, 1429 

1217, 1218 
W.E.Co. Protective Equipment . . . . . . 802-812 
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W-X 

W (Cont'd.) 

W.E.Co. Switchboards, Telephone . . 
W.E.Co. X-Specification (see X-)  

. 

. 
. 
• 

Paragraph 

. . 418-427 
• • • • • 

Wilcox Electric Co. Radio Equipment . . 1426, 1427, 1429, 1430 Windcharger . • • • • . • . • • 1443 
Wire, Antenna . . . . . • . . 1434 
Wire, Assault, W-130 and WD-3/TT . . . . . .614, 615 
Wire, Bare (also see "Open Wire Lines") . 601, 604, 605 
Wire, Field . • • • . . . . . 613-615 
Wire, Messenger • • • • • • . . • • . . 604 
Wire, Messenger for Spiral-Four Cable . . . . . . 612 
Wire, Open (see "Open Wire Lines") • • . • • • • 
Wire, Placing and Recovering Equipment . 635 
Wire, Rubber-covered: . . . • • . . • • 

Construction Time . . • • • .629, 630 
Transmission Data • • . • • • 615 

Wire, Station Length for Various Switchboard Limits • • . . 409 
Wire Systems, Comparisons . . • • • . • • • . 227-229 
Wire, Tactical, Long Range, W-143 . . . • • • • . 605, 613,615 

x 

161652 W.E.Co. Instr. Book, Portable Information Center . . 
X-61684 W.E.Co. Instr. Book, Portable Filter Center . . . 
X-61757 W.E.Co. Instr. Book, 42B1 Carrier Telegraph Equipment . 
1-61759 W.E.Co. Instr. Book, Single-sideband Carrier Telegraph . 

. 

. 

. 

. 

. 
503 
503 
1025 
1025 

X-61778 W.E.Co. Instr. Book, Test Set 1-181 . • • • . . . 1317 
1-61796 W.E.Co. Instr. Book, Test Set 1-49 . . . 1317 
161806 W.E.Co. Instr. Book, 67B Test Set . . . . . . 917, 1317 
X-61819P Terminal Package, Telephone, C Carrier, East . • • • 919, 921 
1,61819R Terminal Package, Telephone, C Carrier, West . . . 919, 921 
X,61819S Repeater Package, Telephone, C Carrier . . • • 919, 921 
1,618191 Testing Package, Telephone, C Carrier . 1314, 1315 
X-61820A Ringer Package, Voice Frequency, 4 Circuits . . . 918, 921 
1,61820B Ringer Package, Voice Frequency, 2 Circuits . . 918,  921 
X,61821J Repeater Package, Telephone, VF, Single . . • • . 917, 921 
1-61821K Repeater Package, Telephone, VF, Triple . . . . 917, 921 
X-61821L Testing Package, Telephone, VF . • • • • • . 1314, 1315 
X,61822A Telegraph Carrier Package, VF, 6 Channel . . . . 1025, 1028 
1,618223 Telegraph Carrier Package,VF, 6 Channel . . . . 1025, 1028 
X-61822C Test Package, Telegraph, rF, Carrier . . . . 1314, 1315 
X-61823B Panel, Transfer, C Carrier, Package . . . • . 919,  921 
X-61823C Panel, Line Terminating and Composite, Telephone . . 917, 921 
X,61823D, E, F Cabinet, Telephone, Apparatus . . . . . 920,  921 
1-61823H Panel, Line Terminating and Simplex, Telephone . . 917, 921 
X-61824A Repeater Package, Telegraph, DC . . . 1024, 1028 
1,63634 W.E.Co. Instr. Book, Test Set I-193-A . • • • . . 1317 
X-63641 W.E.Co. Instr. Book, VF Ringer Package • • • • . 917, 918 
X-63653 W.E.Co. Instr. Book, VF Carrier Telegraph Package . . . . 1025 
X-63699A Mobile Test Unit . . . . . . . . . 429, 430 
1,66031A Repeater Package, Telegraph, Regnerative . . . . 1024, 1028 
X-66031B Test Package, Regenerative Repeater . . . 1314, 1315 
X-66034A or B Test and Control Board . . • 

.
• • 429, 430 

1,66038 W.E.Co. Instr. Book, DC Telegraph Repeater Package . . 1024 
X-66039 W.E.Co. Instr. Book, DC Regenerative Repeater Package • • 1024 
1,66086 Tool Set, Telephone and Telegraph Installation and 

Maintenance, Small Office • . • • • • • • . . 1311, 1312 
X-66087 Tool Set, Telephone and Telegraph Installation and 
Maintenance, Medium Office . . . • • • • 1311, 1312 

X-66088 Tool Set, Telephone and Telegraph Installation and 
Maintenance, Large Office • • • • • • • • 1311, 1312 

X-66106A Repeater and Control Unit • • • • . . . . . 1027, 1028 
X-66147 W.E.Co. Instr. Book, VF Carrier Telegraph Package . . . . . 1025 
X-66150 W.E.Co. Instr. Book, Line Terminating and Composite Package . 917, 919 
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X 

X (Contrd.) 

X-66152 W.E.Co. Instr. Book, 133A1 Teletypewriter Tables, etc. 
X-66154 W.E.Co. Instr. Book, 132A2 Teletypewriter Subscriber 
Set, etc. • • • • • 

Paragraph 

. 1027 

1027 
2466157 W.E.Co. Instr. Book, Vacuum Tube Tester, Hickok . 1317 
X-66208 W.E.Co. Instr. Book, Toll Line Observing Equipment . . 432 
X-66209'W.E.Co. Instr. Book, Multi-Line Observing Equipment . 432 
X-66217* Terminal Package, Telephone, H Carrier . • • • 919, 921 
2466217P 4epeater Package, Telephone, H Carrier .. . 919, 921 
X,-66217C Panel; Line Filter aid Balancing, Telephone . . . 919, 921 
X466226 W.E.Co. Instr. Book, 32A Transmission Measuring Set . 1317 
2466227 W.E.Co. Instr. Book, alA,Oscillator . • • • • 1317 
X-66228 W.E.Co. Instr. Book, "C" Carrier Telephone Package . . 919 
X-66229 W.E.Co. Instr. Book, "C" Carrier Telephone Package . . 919 
X466230 W.E.Co. Instr. Book, VF Telephone Repeater Package • . 917 
X466231 W.E.Co. Instr. Book, VF Telephone Repeater Package . . 917 
X-66232 W.E.Co. Instr. Book, 19C Oscillator . • • • • 1317 
2466233 W.E.Co. Instr. Book, 13A Tr6nsmission Measuring Set  1317 
X-66234 W.E.Co. Instr. Book, 5A Attenuator . . . 1317 
X- 66247 W.E.Co. Instr. Book, Line Terminating and Simplex Package 917 
X-66251 W.E.Co. Instr. Book, Mobile Toll Test Unit, Package 429 
2466259 W.E.Co. Instr. Book, Test and Control Board Package 429 
X-66260 W.E.Co. Instr. Book, Volt-Ohm-Milliammeter & Volt-Ohmneter . 917, 1317 
X-66307 W.E.Co. Instr. Book, Tools for Packaged Equipment . 1311 
X-66329 W.E.Co. Instr. Book, 5 Line Observing Cabinet . . . 432 
X-66330 W.E.Co. Instr. Book, Repeater and Control Unit for 

132A2 Tty. Set • • • 
1027 

X-66355 W.E.Co. Instr. Book, Two-Channel Start-Stop Transmitter- 
Distributor 

Instr. 
. . . . 

X-66413 W.E:Co. Book, Tool Equipment TE-123 . . . . 
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