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par . 101-104 

CHAPTER 1 
PURPOSE AND SCOPE 

101.  PURPOSE . Thi s manual provides de-
scriptive matter and data on the 

elec trical and physioal oharaoteristics 
of oommunioati on systems equipmen t ,  to­
gether wi th Signal Corps stook numbers 
and logi stioal data , which wi ll be of  
value in planning o omplete communication 
systems . The material containe d herein 
is  intended for use primarily by staff 
signal offic ers and communicat ion organ­
izations under their technioal control .  

102 .  SCOPE . 
--a. The manual i s  divided into 14 chap­
ters as follows : 

1. Purpose and Scop e  
2 .  Illustrative Problems 
3 .  Tel ephone Stati on Equipment 
4. Telephone C entrals 
5 .  Portable AWS Information Centers 
6 .  Wire and Cable and Construotion 

Information 
7. European and United States 

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

Equipment 
10 . Telegraph Equipment 
11. Faosimile Equipment 
12 . Power Equipment 
13 . Maintenanc e Supplie s 
14. Radio Equipment 

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

( 2 )  For each olass of equipment tables 
are given whioh contain descriptive 
matter , referenc es to photographs which 
follow the tables , field of use, mainten­
anc e equipment , physical characteristios, 
elec trical charac teristi o s ,  referenc es 
to Technical Manuals , and other pertin­
ent information. 

( 3 )  Other tables contain the stock 
numbers of the equipment and the logis­
tical data . The logi stical 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 exp ort packing case . These data may 
be of value in determining depot s torage 
requirements and transport needed to move 
the equipment . 

( 4) In some chapters additional 
tables and illustrative drawings are 
given. Thes e  are p rovided as a guide to 
assure that the prop er equipment and an 
adequate amount will be r equi sitioned 
for th e particular communic ation system 
which it is planned to establish. 

c .  In general the equipment has been 
classified either a s  tac tical equipment 

or as fixed plant equipment.  This has 
been done for conveni enc e 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 comp licated communicati on 
systems , i t  may be nec essary to obtain 
engineering advioe and assistano e from 
the Army communications Servic e  of the 
Office of the Chief signal Officer .  

d. Typ ical problems are given which 
outline a method for determining the 
equipment required for c omplete systems . 
In addition , r epresentative radio and 
wire telephone transmi ssion sys tems are 
c ompared from the standpoint of the 
quantiti e s  of material required. 

e.  Some information is  also given con­
c erning c ommercial cable faci lities which 
may be found in the united states and in 
European countrie s , since a general 
knowledge of the characteristic s of these 
cable systems may be found useful in case 
p lans are made to utilize them. 

1'. Thi s' manual provides information 
onTy on electrical communic ation equip­
ment used for ground communication sys­
tems . It does not give information on 
equipment such as direction finders and 
radar , exc ept for the ground communica­
tion equipment assoc iated with them. 

103.  REFERENCES TO OTHER MANUALS .  
--a .  The use of thi s manual for planning 
p resupposes  a knowledge of systems en­
gineering and of the general t ypes and 
quantitie s  of communication equipment 
required for a particular j o b .  Informa­
tion conc erning these matters may be  
found in the following Army publioations : 

( 1 )  TM 11-486 , Electrical communica­
tion Systems Engineering 

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

(3 ) M409 , Logistical Planning and 
Referenc e Data 

( 4) FM 101- 10 , Staff Officer s  Fi eld 
Manual - Organi zation , Technical 
and Logistical Data 

( 5 )  FM 11- 5 ,  Mi ssion , Func tions , and 
Signal communications in General 

( 6 )  FM 11-20 ,  organizations and Op­
erations in the Corp s ,  Army , 
Theater of operations , and GHQ 

( 7 )  FM 24-5 Signal Communication 
(8) FM 24-18 Radio Communication 

b .  Refer enc e is also made in the vari­
ous chapters to other technical manuals 
and instruction books which apply to 
sp eci fic 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. 
Thi s information is covered in FM 21-6,  
"List of Publications for Training" . 
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Par . 201-203 

CHAPTER 2 
ILLUSTRATIVE PROBLEMS 

Se cti on I 
General 

201 . INTRODUCTIO N .  
�. This chapter provi des i llus trations 

of t he  us e o f  the ma terial given in thi s  
manual i n  planning ground c ommunic a t i on 
systems . 

�. Problems i llustra t ing the use of the 
data in or dering e quipme nt for wire and 
radio ground communicati on systems are 
g i ven in secti on I I .  In t he s e  problems 
it is assume d that the offi c er do ing the 
planning ha s completed the engine ering 
work and ha s reache d c ertain conc lusions 
as to the general type o f  communicat i on 
e quipme nt requir e d .  

�. Comparative i llustrations of logi s­
t ic a l  factors i nvol ved in repre sentative 
rad i o  and wire telephone transmis sion 
systems are given in s e ction I I I . O ther 
compari sons may be made by employing the 
material given i n  sub se quent chapters o f  
the manual .  

Sec t i on II 
Problems Illustrating Systems Planning 

202 . GENERAL • 

�. In the following pa ragraphs problems 
are g iven which i llustra te some o f  the 
us es of the material gi ven in the manual . 
In all of the se example s it i s  assumed 
that the c ircui ts have been engine ered 
and that the problem to be solved is one 
o f  ordering the proper e quipment and 
estimating the shipping spaee require­
ment s .  

� .  Problems are included which employ 
the following facilitie s .  

( 1 )  Spiral four cable wi th carrier 
telephone and t e legraph terminals . 

( 2 )  Four channel ra dio with carrier 
telephone md te legraph termina l s .  

( 3 )  Open wire with tactical carrier 
telephone and t e legraph termina l s . 

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

( 5 )  Interc onnect ion o f  d-c telegraph 
c i rcuits at junction of tacti c al 
and fixed plant carrier systems . 

( 6 )  Telephone switchboards . 

203 .  PROBLEM 1 - SPIRAL-FOUR SYSTEM. 
�. Telephone and te legraph fac i l i t i e s  

are required between t he two main offices 
A and B and certain outlying po i nt s .  
From engineering considerations i t  has 
been de termined that t he s e  will be pro­
vi ded as s hown in paragraph 204 . This 
fi gure shows a s piral-four carrier tele­
phone s ystem between O ffices A and B wi th 
repeat ers at O f fi c e s  C ,  D and E .  A vo i c e  
fre quency carrier telegraph system i s  
operated over one channel o f  the carri er 

telephone system w i th t erminal s  a t  Of­
f ic e s  A and B. At the se offices certain 
of the telegraph channels are extended 
to outlying points over the s implex c ir­
cui t  of exist ing telephone fac ilit i e s .  
It i s  assume d  tha t the spiral-four cable 
between Offi c e s  A and B ,  a distance of 
100 miles , is to be buried with an aver­
age of one aerial road cro s s ing per 
mile strung on a me s senger. 

�. The c ircui t s  provided by the lay­
out shown in paragraph 204 are as fol­
low s .  

Telephone 

Telegraph 

C ir-
cuit 
No . 

1 

2 

3 

1 

2 

3 

4 

5 

6 

C ir­
cui t  
Termi -
nals Fac ilit i e s  Used 

A-B Carrier Telephone 
Channe l 

A-B Carrie r  Telephone 
Channel 

A-B Carrier Telephone 

A-B 

A-F 

A-G 

B-I 

A-C 

B-H 

Channel 

Carrier Telegraph 
C hannel 

Carrier Telegraph 
Channel A-B , and 
Simplex on Ex­
i s ting Telephone 
C ircuit B-F 

Carrier Te legraph 
Channel A-B , and 
Simplex on Ex­
isting Tele phone 
C i rcui t B-G 

Carrier Telegra ph 
Channel B-A , and 
Simplex on Ex­
i st ing Telephone 
Circuit A-I 

Spira l-Four Sim­
plex 

Spiral-Four Sim­
plex B-E , Sim­
plex on Exist ing 
Telephone Cir­
cuit E-H 

£. The equipment required to obtain 
the s e  fac ilitie s ,  with the exception o f  
that required for t h e  outside plant , i s  
i temized i n  paragraph 204 . The e quip­
ment i s  l isted for each o f fi c e  under 
the headings of Telephone E quipment and 
Telegraph Equipment .  Certain spare 
eqUipment as a ssumed for this particular 
layout i s  also listed. In addi tion to 
the e quipme nt shown , Cable Assembl ies 
CC-358, and other o ut side plant for 100 
mile s of line are required. The mate­
rial required includes pole s ,  mes senger 
wire ,  etc . for o ne aerial road crossing 
per mile . 

d .  Data on the carrier telephone and 
telegraph e quipme nt s i nclud ing spares 
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Par. 203 

are obtained rrom chapters 9 and 10 . 
Monito ring teletype\vriters a re not in­
cluded because it is assumed that these 
are avai lable wi th existing telegraph 
equipment . I n additio n  to the c arrier 
equipment, repeating coils fo r simplex­
ing til e e  xis t ing telephone ci rcui t s are 
required ( chapter 9 ) .  The power equip­
ment, i ncl uded under the list of spare 
equipment, i s  covered in chapter 12 and 
the outsi de plant equipment in chapter 5 .  

� .  Paragraph 205 summarizes the equip­
ment requi red for the enti re pro ject . 
This summary gives the stoc k numbers of 
the various items fo r ordering purposes 

4 

together with essential logistical in­
formation . The equipment , weights, 
vo lumes, etc . shown in paragraph 205 
should not be confused with simi lar data 
cont ai ned in TM 11-2001, which covers 
the equipme nt and cable fo r a 100-mile 
spiral- fo ur system , includi ng depot 
spares ( 100% spare c able ) . The problem 
discussed i n  this paragraph covers a 
communication system invo lving ci rcuits 
to o ut lying offices and telegraph fac ili­
ties as well as a 100-mi le sp iral- fo ur 
system ; 25% spare cable is assumed to be 
ordered for the installation an d no depot 
spares are i nc luded . 
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204 . DIAGRAM OF C OMMUNIC ATION SYSTEM EMPLOYING SPIRAIrFOUR CABLE, CARRIER TELEPHONE , TELEGRAPH AND ASSOC IATED EQ.UI PMENT . 
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Par. 2 0 5  

205. SUMMARY OF E9,UIPMENT FOR 'IELEPHONE AND TELEGRAPH SYSTEM ILLUSTRATED IN PARAGRAPH 204 . 

Weif!!!t - lbe . Volume - Ou.Ft. Ship 
Q,u8l1tity DescriEtlon Stock No . Export Net Export Net Tons 

�. Line Transmission Egui�ent 

( 1) Telephone Equipment (See paragrapn 910) 

2 Telephone Terminal Set TC-2l- ( ) 488360-21 ( 2940 2380 124 80 3 . 0  
3 Repeater Set TO-23-[ ) 483223 { ) 3450 2055 126 84 3 . 3  
4 Ringer Set TC-24-( ) 4F2124 1760 1360 56 40 1 . 6  
8 Repeating ColI 0-161 30161 40 24 
(2) TelegraPh Equipment (See paragrapns 1010, lOll, 1013 and 1318) 

2 Telegraph Terminal Set TC-22-( 4A282211 3080 2260 170 90 4.4 
3 Repeater Set TO-18 4A211B 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 4TEE9BA 1641 939 96 36 2.2 
4 Teletypewriter TG-7-B 4'l'2 .28A-l 1600 900 108 35 2.8 

2 Test Set TS-2/TG 4TEll57GG 320 140 24 5 0 . 6  
2 Test Set 1-1\l3-A 5F4193 190 l!3O 9 4 0 . 3  
(3) Spare Equipment (See chapters 9 ,  10 and 12) 

1 Telephone Terminal OF-I-A 488361 735 475 44 20 1 . 1  
1 Repeater CF-3-A 4B3203 340 225 18 B 0 . 5  
1 Ringing Equipment EE-101-( 4F2101 140 95 4 2 0 . 1  

1 Telegraph Terminal CF-2-B 4A2892B 7 60 575 42 20 1.0 
2 Teletypewriter Set EE-98-A 4TEE98A 1094 626 64 24 1. 6 

2 Power Unit PE-75-{ ) 3H4575 ( ) 890 660 as 22 0 .7 
(No Gase) (No Case) 

6 power Unit PE-214- ( ) 3H4600-214 480 522 21 25 0 . 5  
1 Rectitier RA-83-{ ) 3114699-83 64 50 2 1 

Total Equipment 21,&94 14, 900 lO�9 543 26.'1 

b. Outside Plant - Buried S iral-Four Cable 100 Mile s Lon 1 Road Crossin Per Mile with Messen er Wire 
See Paragraphs 616 and 633 

500 L1lIIlber, Treated 4" x4" x 18' 5A2718 32, 500 32 ,1500 1000 1000 25 

500 Oable Assembly CC-358, 1/4 mi. 
per Reel DR-15 lBU58 

50 Cable Assemb ly OC-368 lB1468 88,400 88, 400 2440 2440 61 
15 Cable stub CO-356 lB1456 

500 B()lt , Machine 5/S" x 10- Gl 5B1510-10 
1100 C lmap , deadend - Kearny 

Lay-G it . or equal 5B3094 
250 Hook PF-81, drive 5B5081 

2:; Ibe Varl1n 1&-2 6Z698l 
6 ]bs Nai l, common wire, 12-d 6L1412 

300 Sleeve , es ,  tor 109 Guy Wire 
(S-109-2) 6N5709.2 2 , 200 2 , 200 35 35 1 

100 ]bs Talc, 200 mesh, Grade A, white 
Wi shnick-Tumpeer , Inc . ,  
New York, N.Y. or equal 

1000 Washer, s,uare, Gl, 2_1/4" 
wi th 11 16" hole 5B2029-11 

2000 ft . alfire W-110-B lBllOBK 
1000 ]be �ra 1f-14:;, 109es 1A145 

30,000 ft. Wire, Messenger, 2.2 M Ut ilities 
Grade , 3/l6w dia. (W.E.Co. 
Spe c .  AT-7035) J.J.I:iO:3 

1000 C la:mp , PF-6l, t1liO bolt 5B306l 2 , 900 2 , 900 150 :150 3 . 8 
3500 Hanger, cable tor CC-358 per 

SCL Spec. 694 583459 
500 Clamp , deadand ; tor CC-308 

Kearny Lay-Cit . or equal 5B3094 

Total Out side Plant 126,000 126 ,000 3625 3625 91 

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

aRequired in conneotion with spiral-tour installation. The tield wire shown 
1n paragraph 204 to outlying offices is not included in this table, as it 
is assumed already in plac e .  
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�. PROBLEM 2 - FOUR CHANNEL RADIO 
RELAy CARRIER COMMUNICATION 
SYSTEM .  

�. Thi s  problem i l lustrate s  the us e 
of a radio link in setti ng up a 
communi cation system. Telephone and 
telegraph fac i l i t i e s  are required 
between the two main Offic e s  A and B 
and c ertain outlying point s .  From 
engineering consi derations it ha s 
been de termine d  tha t  the se w i l l  b e  
provided as shown in paragraph 20 7 .  
Thi s  figure shows a 4-cha nne l sys t em 
usi ng spiral-four c arrier t ele-
phone e quipment , AN/TRC-3 radio 
terminal e quipme nt and AN/TRC -4 radio 
relay e quipment operat ing o ver a d i s ­
tance of approximately 100 mi le s 
between Offi c e  A and Office B .  Radi o 
terminals are located close to 
Offices A and B ,  and c onne ct e d  to the 
off i ce s  by Cable Assembl ie s CC-358 . 
Radio relay sets are indicated at 3 
point s  along the route between the 
radio termina l  se t s ,  that i s  at in­
t ervals of about 25 mile s .  (As di s ­
cussed i n  TM 11-486 the d i stance over 
which AN/TRC-3 and 4 e quipment will 
operate satisfactori ly depends pri­
mar ily upon the charac t er of the t er­
rain between the r adio t ransmitters 
and receivers and the choice of antenna 
lo cati ons . A di stance of 25 mile s i s  
u s e d  here merely a s  a n  example . ) It 
is assumed that for one of the links 
(betwe en 2 radio relay s e t s ) the 
s i tuation requires that amplifier 
e quipment be used t o  increase the 
transmitted power. A vo i ce-frequency 
carrier telegraph sys tem is operated 
over one channel o f  the carrier tel e­
phone system with terminals at 
Off i c e s  A and B .  At the s e  o ff i c e s  
certain o f  the telegraph channels 
are extended to o ut l ying points over 
the s implex cir cuit s  of existing 
telephone fac ilit ie s .  

b.  The c ircuits provided b y  the 
layout shown in paragraph 207 are 
as follows . 

Par . 206 

Telephone 

Telegraph 

Cir­
Cir- ouit 
Quit Termi-

� �  Faoilities Used 

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

1 A-B carrier TelegraPh Channel 
2 A-C A-B, Simplex on Existing 

Telephone Cirouit B-C 
3 A-D Carrier TelegraPh Channel 

A-B, Simplex an Existing 
Telephone Cirouit B-D 

4 B-E Carrier TelegraPh Channel 
B-A, Simplex on Exi sting 
Telephone Cirouit A-E 

£. The e quipment required to obtain 
the se fac ilit i e s ,  with the exc ept ion of 
that required for the out s i de plant from 
Offi c e s  A and B to outlying office s ,  i s  
itemized i n  paragraph 207 . The e quipme nt 
is l i sted for each offi ce under the head­
ings of Tele phone Equipment and Telegraph 
Equipment and for e ach r adio l i nk terminal 
or repea t e r .  Cert a in spare e quipment a s  
assumed for this particular la yout i s  a l­
so l i ste d. This i s  in addit i on t o  the 
spare equipment furnishe d  as c omponent s 
of AN/TRC-3 and AN/TRC-4 . 

�. The radio e quipment informat ion i s  
obtained from chapter 14 . Da t a  o n  the 
carrier telephone and t e legraph e quip­
ments are obtaine d  from chapter s 9 and 
10 re spe ct ively, whi ch also g i ve sugge st­
e d  spare equipment . In addi t io n  to the 
carri er equipment repeating c o i l s  for 
s implexing the exi sting te lephone c ir­
cui t s  are required ( c hapter 9 ) . The 
spare power e quipment is covered in 
chapter 12 . 

e .  Paragraph 208 summarizes the equip­
ment required for the entire p r o j e c t .  
Thi s  summary give s t h e  s to ck numbers o f  
the various items for orderi ng purpose s ,  
together with e s sent i al log i s t i cal in­
formation. The spare e quipment l i sted 
is in addi t ion to the spare e �uipment 
furnished as components of AN/TRC-3 and 
AN/TRC-4. The data required i n  preparing 
thi s table are obt a ined from chapters 6 , 9, 
10 , 12 and 14 . 
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CD 207 . DIAGRAM OF FOUR-CHANNEL RADIO RELAY CARRIER COMMUNICATION SYSTEM. 
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Par. 208 

208 . SUMMARY OF EQUIPMENT roR roUR- CHANNEL RADIO SYSTEM ILLUSTRATED IN PARAGRAPH 
207 . 

Quan-
� Description 

�. Telephone Equipment ( See paragraph 910 ) 

2 Telephone Terminal Set 
'ro-21- ( } 

4 Ringer Set 'ro-24- ( ) 
6 Repeating C011 C-161 

Stock No. 

4B8360-21 
4F2124 
3C161 

Weight - Ibs 
Export Net 

2940 
1760 

30 

2380 
1080 

18 

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

2 Telegraph Terminal Set 
'ro-22- ( ) 

1 Repeater Set 10-18 
2 Teletypewriter Set EE-97-A 
1 Teletypewriter Set EE-98-A 
1 Teletypewriter TG-7-B 
2 Test Sets TS-2/TG 

£. Radio Equipment ( See paragraph 1410 ) 

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

2.. Cable ( See paragraph 614 ) 

20 Cable Assembly CC-358 
( On reel DR-15 1/4 mile per reel ) 
4 Cable Assembly CC-556 

4A2822B 
4A2118 
4TEE97A 
4TEE98A 
4T2. 28A-1 
4TED57GG 

285002-3 
285002-4 
285006-1 

IB1458 

1B1456 

!. Spare Equipmenta ( See chapters 6, 9 ,  10 , 12 and 14 ) 

1 Telephone Te rminal CF-1-A 
1 Ringing Equipment EE-l01-A 
1 Telegraph Terminal CF-2-B 
1 Teletypewriter Set EE-98-A 
2 Power Uni t PE- 75- ( ) 

1 Rectifier Unit RA-83- ( ) 
2 Amplifier Equipment AN/TRA-l 

20 Cable Assembly 00-358 
( On reel DR-15 1/4 mile 
per reel ) 

2 Cable Assembly OC- 356 

Total 

4B8361 
4F2101 
4A2892B 
4TEE98A 
3H457511 

3H4699-83 
2S5006-1 
IB1458 

1B1456 

3080 
195 

1400 
547 
400 
320 

6300 
13500 

1094 

3500 

735 
140 
760 
547 
990 

64 
1094 
3500 

2260 
150 
910 
313 
225 
140 

5120 
10500 

804 

3500 

475 
95 

575 
313 
660 

(No Case ) 
50 

804 
3500 

42 ,896 33,872 

Volume - Ou. ft .  
Export � 

Ship 
� 

124 
56 

170 
7 

76 
32 
27 
24 

264 
561 

64 

96 

80 
40 

90 
4 

34 
12 

9 
5 

3 . 0  
1 . 6  

4 . 4  
0 . 2  
2 . 0  
0.8 
0 . 7  
0 . 6  

176 6 . 6  
366 14. 

28 1 . 4  

9 6  2 . 4  

44 20 1 . 1  
4 2 0 . 1  

42 20 1 . 1  
32 12 0.8 
28 22 0 . 7  

( No Case ) 
2 1 

64 28 1 . 4  
9 6  96 2.4 

1813 1141 45.3 

S Radio Terminal Set AN/TRC-3 and Rad io Relay Set 
AN/TRC-4, l i sted under £. include spare equipment 
.components .  

9 



Pa r .  209 

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

�. Thi s problem involves carrier tele­
phone and telegraph sys tems operated on 
open wire using CF-I-A terminals with 
CF-4- ( ) converters and OF-5- ( ) repeat­
ers . It has been ass umed that engine er­
ing cons idera tions require cons truction 
of a 150 mile , 080 copper steel ( 4 0%) 
l ine with 8-pin cro s s arms, clas s 9 round 
poles and 200-foot pole s pacing . Two 
pai rs of wire are to be s t rung ini ti ally , 
in this parti cular cas e .  The line is to 
be built between Off i c e  A and Offi ce C 
and wi ll be e quippe d  with carri er and 
d- c telegraph e qui pment as shown in the 
figure of paragraph 210 .  The figure 
shows carrier t erminals on pair one at 
Office A and Offi ce C w i th a carri er re­
pea ter at Offi ce B whi ch is 90 mile s 
from Off i ce A. Pair two i s  e quipped 
with two carrier sys tems , one w i th 
terminals at Offi ce A and Offi ce B and 
the other with terminals at Offi ce B and 
Offi ce C .  Each pai r  is compo si ted for 

10 

DC telegraph . One compo s i te circui t  of 
each pair is used fo r d- c signal ing in 
co nne ction with supervi sion of the car­
rier telephone system s .  The other com­
po site circuit on ea ch pa i r  provides 
teletypewri ter circuits between Office 
A and Offi ce B and between Offi ce B and 
Office C ,  respe cti vely . Teletypewri ters 
are conne cted directly to the repea ters 
at the ends of these ci rcui ts . 

E .  The equipment required for each 
offi ce , including sugge sted spare 
e quipment, is al so indi cated in para­
graph 210. In addit ion , wire, poles , 
crossarms , hardware , et c . , as outl ined 
in chapter 6 wi ll be needed for the open 
wire line . The telephone e quipment re­
qui re d  is selec ted from chapter 9, the 
telegraph equipment f rom chapter 1 0  and 
the spare power e quipment from chapter 
120 

£ .  Paragraph 211 gi ves a summary of 
the equ ipment required for the enti re 
pro j e ct and includes s to ck numbers and 
l og i s t i cal data . The informa tion for 
thi s table is drawn from appropriate 
tabular data in the above chapters . 
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210 .  DIAGRAM OF oPEN WIRE CARRIER TELEPHONE AND TELEGRAPH SYSTEM. 
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Par . 21.1 

21 1 .  SUMMARY OF EQUIPMENT Ftl R  O PEN WIRE CARRIER TELEPHONE AND TELEGRAPH SYSTEM 
ILLUSTRATED IN PARAGRAPH 21 0 .  

We�ht - Ibs Volume - Cu.Ft. Ship 
9,uantitl Description Stock No. Export � Export � I2!!! 

�. Line Transmission Equipment 

( 1 )  Telephone Equipment ( Se e  paragraph 910 ) 

6 Telephone Terminal Set 
TC-21- ( ) 4B8360-21 ( 8820 7140 372 240 9 . 3  

6 Converter Set TC-33- ( ) 4980 3420 264 132 6 . 6  
1 Repeater Set TC-37- ( ) 4B3237 1180 860 53 34 1 . 3  

12 Ringer Set TC-24- ( ) 4F2124 5280 4080 168 121 4 . 3  

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

:3 Tele graph Terminal 
Set TC-22- ( ) 4A2822B 3080 2260 170 90 4.4 

8 Repeater Set TO-18 4A2118 1560 1168 52 27 1 . 6  
8 Teletypewr iter TG-7-B 4T2 . aSA-l 3200 1800 216 70 5 . 6  
:3 Test Set �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-I-A 4B8361 2205 1425 131 61 3.3 
3 Converter CF-4- ( ) 4B4484 1590 840 105 35 2 . 7  
1 Repeater CF-5- ( ) 4B3205 690 380 40 18 1 . 0  
:3 Ringing Equipment 

EE-lOl- ( ) 4F2101 420 285 11 6 0 . 3  

1 Telegraph Terminal CF-2-B 4A2892B 760 575 42 20 1 . 0  
:3 Repeater Set TO-18 4A2118 585 438 20 10 0 . 6  
:3 Tele typewriter TG-7-B 4T2.28A-1 1200 675 81 26 2 . 1  

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

2 Power Un! t PE-214- ( 3H4600-214 160 174 7 8 0 . 2  
3 Rectifier RA-83- ( ) 3H4699-83 192 150 5 3 0 . 1  

Total - Equipment 39,33'1 28 , 055 1 ,883 980 48. 1  

12 



Par . 211 

Wei�t - lbs Volwne - Cu.Ft. Ship 
2.uantit� Descri12tion stock No . Export � Export � Tons 

l· Outs ide Plant (See 12ar�a12h 608) 

3000 Pole, treated , Class 9 ,20' 5A.3220-4 
1200 Pole , treated , Class 9 ,22' M3222-1 

300 Pole , treated , Class 9 , 25 '  M3225-5 
150 Pole , treat ed ,  Class 9 ,30' M3234 1 , 09 6 , 650 1 , 09 6 , 650 28 , 605 2S, 605 715 

36 Pol e ,  treated , Class 7 ,35' M3235-1 
36 Pole, treated , Class 6 ,40' 5A.3240-1 

4650 Cross8l.'lll, PF-92-A , S-pin 
7 ' 4" Ml592 

18, 000 Pin, PF-59, Loc ust S" 5A.3069 
18,000 Insulator IN-15, Toll , 

Glass. 8GSP 3G6l5 29 ,400 29 ,400 825 S25 21 
1200 Insulator IN-12S , Trans-

position, Glass 3Gl815-53 

60 , 000 lbs Wire W-153 ,080 , c-s , 40% l.Al53 60 ,000 60 , 000 9 60 9 60  24 

1980 Anchor Rod AH-4 5/S"x6' GI 5B704 
4800 Bolt , carriage 3/S"x4"GI 5Bl106-4 
4800 Bolt , machine 3/S"-S"GI 5Bl510-8 
1650 Bolt , machine 3/S"xlO"Gl 5Bl510-10 

900 Bolt, machine 5/S"xl2"GI 5Bl510-12 
4800 Brace PF-4 , Cross8l.'lll 5B2104 
1260 Clamp , PF-61 or Hubbard 

No. 7402 , guy , 2-bolt 5B3061 
2520 Clamp , FT-56, guy . 3-bolt 5B3450 

240 Connector , bridging No. 3A. 3Zl403 
120 lbs Nail , common wire 6-d GL1406 

1980 Nut , !IIIlgle bolt , thimbleye 
for 5/S" bolt 501635-1 61, 950 61 , 950 1 , 050 1 ,050 26 

270 Ring PF-74, bridle , C-type 
1-1/4" eye ,  as 5B9320 

4800 Screw, lag, 3/S"x:>-1/2"GI 5BlOOO6-3 . 5  
3750 Sleeve , CU for 080 c-s 

(C-080-C ) 6N5614 . 1  
14250 Washer, square , GI , 2-1/4" 

with 11/16" hole 5B20209-11 
15,000 ft Wire W-llOB lBllOBX 
48 ,000 ft Wire W-115B, Mes senger 

6M, 5/16" lAll5 
25, 200 ft Wire Messenger , 2 . 2M 

Utilities grade 3/16" lA503 
600 lbs Wire W-154, tie 080 CU ,  

annealed , 19" lAl54 

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

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

1 3  



Par. 212 

212. PROBLEM 4 - FIXED PLANT OPEN WIRE 
- COMMUNICATION SYSTEMS 

a .  Fixed plant equipment will be used 
under a wide variety of conditions and DO 
particular layout or association of  equip­
ment may be considered as typical . The 
following problem has been chosen ro 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 tel ephone 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 Ca.rr1er stfBtem 
2 - Repeatered Voice 

Frequ ency Cir cui ts 
5 - D-c Telegraph Cir­

cuits 

14 

Circuits Provided 

2 telephone and 12 
tel egraph , 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 c ircuit ex­
tended beyond C .  

The layout o f  these facilities i s  
shown i n  schematic form in paragraph 
213a . 

£7 Paragraph 2l3!2. 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 
i s  determined from chapter 13.  O f­
fices A and C are treated in different 
manners for the same equipment re­
quirements .  This is to illustrate 
the various possible solutions of a 
given problem. It will be noted 
that the equipment ordered will pro­
vide some spares which could .be used 
later for other circuits . Also , if 
the installation happened to be in 
an existing offic e which already had 
packaged equipment , certain of the 
testing equipment would be available 
and might no t 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. 
�. Circui t Arrangement 
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0> �. Packaged Equipment 
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214. SUMMARY OF PACKAGED E9,UIPMENT IDR FIXED PLANT OPEN WIRE COMMUNIC ATION SYSTEM ILLUSTRATED IN PARAGRAPH 213 

!.. E9,uil!!!!!!l1t ReS! uir8Jll8l1ts d Office A Office B Office C 
Total Total Total 
Export Total Total Export Total Total Export Total Total 

Signal Corps Q.uan- Weight Ou.Ft . Ship Q.uan- Weight Cu.Ft . Ship Q,uan- Weight Cu.Ft. Ship 
Nomenclature Stock Numbera � � Export .!2!!L � � Export � !.UL. � Export .!2!!L 

C Carrier East Terminal Package X-61811iE' 4B8363C-l .l 1 1,680 75.0 1 . 9  
C Carrier West Terminal Package X-61819R 4B8363C-2.1 1 1,680 75.0 1.9 
C Carrier Repeater Package X-61819S 4B3OO2C-l 1 1,570 75.0 1 . 9  
Voice Frequency Telephone Repeater Package 4B3199.1 1 940 35.5 0 . 9  1 940 35. 5  0 . 9  1 940 35.5 0.9  

(Triple ) X-6182lK 
Voice Frequency Ringer Package X-61820A 4FOO60 2 652 22. 0  0.6 1 326 11.0 0.3 
Voice Frequency Ringer Package X-6182OB 4FOO60B 1 145 5.3 0.1 
Apparatus Cab inet 7 '0" High 401806-6 1 420 30.0 0.8 

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

Type H Carrier Terminal Panel X-66217A 4B3202A 1 125 6.0  0.2  1 125 6 .0 0.2 
Type H Carrier Repeater Panel X-66217B 4B3OO2H 1 70 4.5 0.1 
Type H Carrier Line Panel X-66217C 4B3202HB 1 40 2.9  0.1  2 80 5.8 0.2 1 40 2.9 0.1  
Voice Frequency Carrier Telegraph Terminal X-61822A 4A2794 1 1,500 75.0 1.9  1 1,500 75 .0 1.9 

. .  " " " " X-61822B 4A2794. 1  1 1 ,500 7fi.0 1.9 1 1,500 75.0 1 . 9  
DC Telegraph Repeater Package X-61824A 4A2798 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 X-6603lA c 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-6182lL 
C Carrier Testing Equipment Package X-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 Test Package X-61822C 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 c 1 100 5 .0 0.1 1 100 5.0 0.1 1 100 5.0  0.1  

X-6603lB 
Model 15 Teletypewriter Setb 4T2.1SA-l 1 450 35.0 0 . 9  1 450 35.0 0 . 9  1 450 35.0 0.9  
Battery BA-8 3A8 2 9 0.1 2 9 0.1 
Be. ttery BA-27 31\.27 10 10 0.1 10 10 0.1 
Be. ttery BA-34 SAM 6 4 6 4 6 4 

Total 9,254 44'7':3 11 . 6  6,031 296.2 7.8  9,813 4'8'3.6 I2."5 
�. Summa!Z 01' TOtal Weisht and S2!,ce Reguired 

Total 
Weight Total Total 
Export Cu.Ft . Ship 

� � Export � 
A 9,250 447 ll.6 
B 6,030 2:1 6  7 . 8  
C 9,810 484 12.5 

Total 25,090 1 , 227 31. 9  e. Stook nUllibers SlId logistical data from JlSragraphs 921, 1028, 1235, 1315 SlId 1318. 
b Monitoring teletypewriter, Other types can be used 11' desired. "d 
c No· Signal corps stock number assigned. 

III I-j 
d This table does not include pea-er generating equipment and pOll8r wiring. N 

.... .... � ...:l 



Par .  215 

ill .. PROBLEM 5 0  INTERCONNECTION OF 
D_C TELEGRAPH CIRCUITS AT JUNCTION 
OF FIXED PLANT AND TACTICAL CAR­
RIER SYSTEMS 

!!.o This problem i llu stra te s the inter­
c onnection of the d-c local extensi on 
circuits of fixed plant and tact i cal 
wire tel egraph e quipment . The f ixed 
plant e quipment is a ssume d to be operat­
ing on an open wire line and the tacti­
cal equipment on spiral-four cable a s  
indi cat e d  i n  the diagram in paragraph 
216 . The telephone e quipment and out­
side plant is indi cated by dotte d l ine s ,  
for informati on only, and hence are not 
included in the e quipment summary g iven 
in paragraph 217 0 

£. The fixe d  plant telegraph e quipment 
i s  the p ackaged c arrier telegraph 

18 

terminal e quipment , packaged d-c t e le­
gra ph and d-c regenerat ive telegraph 
repeater e quipment and Model 15 tele­
typewriter set s .  The t actical equip­
ment i s  spira l-four carrier tel egraph 
terminal equipment . The composite sets 
and simplex sets are located in the 
tele phone terminal e qui pment . The 
tele typewr iter s are assumed to be with­
in the office or on the same premi ses .  
Power s upply e quipment I s  not i nc lude d 
in this problem. It is a s sumed that 
monitoring tele typewriter s are avail­
able for office use and for supervis­
ing servi c e . Monitoring te le typewriters 
may be commercial e qUipment , Model 15 
Teletypewr iters or Teletypewri ter 
TG-7 - {  ) . 

c .  The data .given in paragra ph 217 
were obtained from chapters lO and 13 . 
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216 . DIAGRAM OF INTERCONNECTION OF D-C TELEGRAPH C IRCUITS AT �NCTION OF FIXED pLANT AND TACTICAL CARRIER SYSTEMS . 
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217 . SUMMARY O F  TELEGRAPH EQUIPMENT l!'OR PROBLEM IU.USTRATED IN PARAGRAPH 215. 
{SEE PARAGRAPHS lOll. 1028 AND 1315 } 

Q.uan-
illL 

1 

1 

2 

2 

1 

2 

1 

1 

Nomenolature Stook No . 

Telegraph Carrier 4A2794 
Paoka.ge : Voice Fre-
quency ;  5 Channel . 
X- 5l822A 

Telegraph Carrier 4A2794 . 1  
Package : Voice Fre-
quenc y ;  5 Channel. . 
X- 5l822B 

Repeater Package : 4A2798 
Telegraph : D-C 
X- 51824A 

Repeater Paokage :  None 
Telegraph ; Regen- assigned 
erative . X- 55031A 

Telegraph Terminal 4A2822B 
Set TC- 22- (  
( Carrier ) 

) 

Teletypewriter Set 4T2 . 1BA-l 
Model 15a 

Testing Package : 4A2795 
Telegraph ; V . F .  
Carri er . X- 5l822C 

Test Package : Tele- None 
graph ; Regenerative 
Repeater X- 56031B 

'ruTAL 

Weigat (1!2undsl Volume (eu. Ftol Ship 
ExI!ort Net ExEQrt Net !£a! 

1520 1175 65 :36 1 . 7  

1520 1175 55 35 1 . 7  

500 355 23 9 0 . 5  

450 315 23 9 0 . 5  

840 540 43 25 1 . 1  

450 215 35 0 . 9  

11.4 5 0 . 1  

180 14 0 . 4  

5574 275 7 . 1  

aTeletypewriter Sets other than Model 15 might be used. 

2.18 . PRO BLBN 5 - FIXED PLANT MtJI.TIPLE 
- SWITCHBOARD 

�. The policy of supplying communic a­
tions to the larger headquarters b y  use 
of commercial switchboards rather than 
Army portable type switchboards has 
proved its value . These headquarters 
usually have remained at one location 
for a suffici ent length of time to justi­
fy the oommero ial installations. The 
c ommercial switchboards oan be of great­
er oapacity than the speoialized tacti­
c al types ,  permitting all military re­
quirements in a large area to be served 
from one switchboard. Trunk and long 
distance c irouits are more economi cal 
and efficient when working b etween a 
few large units and with the c ivil sys­
tem than when many small swi tchboards 
are used wi th a complicated network of 
trunks direct from each switchboard to 
every other one . small satellite commer­
c i al PBX type switchboards can b e  used 
at outlying headquarters . They are 
specifically designed to work wi th a 
large centra.l switchboard. The operat­
ing advantages of this system lead to 
better and faster s ervic e ,  less over-all 

maintenanc e ,  and less maintenanc e and 

20 

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

�. A problem illustrating the use o� 
the material given in this manual in 
selec ting a fixed plant , multiple 
switchboards is worked out in paragraphs 
219 , 220 and 221 . It is a ssumed in 
this problem that the traffic require­
ments have been determine d  and that the 
problem is to order the proper equip­
ment and estimate the shipping spao e .  
SUffic ient information should be sup­
plied with the request so that a co� 
plete detail switchboard engineering 
job can be done without the need of fUr­
ther correspondenoe .  The problem here 
will demonstrate the type of informa­
tion necessary to acoomplish this re­
sult as well as to determine shipping 
s pace requirements .  

�. A typi oal plan for a fixed plant , 
common battery, multiple switchboard , 
serving as a telephone switching c enter , 
i s  used as the basis for this problem and 
is illustrated in paragraph 219 . 



Par . 219-220 

21 9 .  PLAN FOR F IXED PLANT -'-COMMON BATTERY, MULTIPLE SWITCHBOARD . 

TO TAC T I C A L  { 
M U L  T I P L E  

C O M M O N  
BAT T E R Y  S W B D .  

I N  C O M M U N I T Y  B 

TO F I X E D  { 
P L A N T  MULT I P L E  

C O M M ON 
BA TTERY SWBD. 

I N  C O M M U N I T Y  C 

TO F I X E D  { 
P L A N T  M U LT IP L E  

C O M M O N  
B A T T E R Y  S W B D .  

I N  CP M M U N I T Y  D 

1 - - - - - - - - - - --- - ---1 
I S E R V I N G  A P P R O X I M AT E LY 2 7 5  I 

[ 
I I 
I 

I 
: 
[ 
I 
i 
! 

C O M M O N  BAT T E R Y  L O C A L  L IN E S  I 

@ 
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C O M M O N  @ 
BAT T E R Y  

2-WAY RINGDOWN @: M U L T I P L E  
2 3  S W I T C H BOA R D  

C O M B I N E D  

2-WAY R I N G D OWN § 
T E ST 

AND � 
B O A R D  

L OCAL A N D  
L O N G  � 

D I ST A N C E  3 

G:: 
C O N T R O L  r-r 3 

2 WAY R I N G DO W N  

- R I N-G D O W N  
- D I A L  

'- R I N G  D O W N  
_ C O M M O N  B A T T E RY 

2-WAY R I N G D OW N  

2-WAY R I N G  D O W N  

C O M M U N I T Y  A 

COM M E R C I A L  
D I A L  

O F F I C E  

C O M M E RC I AL 
M A N U A L  

C O M M O N  BAT T E RY 
O F F I C E  

T A C T I C A L  
M A G N E T O  

NON MULTIPLE 
S W B D .  

T A C T I C A L  
COMMON B AT T E R Y  

NON MULTIPLE 
S W B D .  

---- -- - -- - -- - ------ ---

I 
I 
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220 . SAMPLE SWITCHBOARD ORDER. 
� .  General . A complete common batte ry, 

manually o perat e d , mul tiple sw it chboar d  
and a l l  a s so c i a t e d  e qui pment should b e  
furn i s he d .  T h i s  should be a 10 po si ti on 
combined local and long d i stance switch­
board having 280 subscriber common bat­
t ery l ines , 75 magnet o  lines and 75 

S tromberg- Carl son Co . No . 18 Swit ch­
board 

tw o-w ay t runks . 
E '  Engine ering Dat a .  Any one of the 

f ol lowing comme r c i a l  type s of mult i ple 
sw i tchboards ,  mad e  up of s ingle pos i ­
t ion s e c t ions , w i l l  me et the s e  require­
me nts : 

Kellogg Swi t chboard 
and S upply C o .  

No . 1600 Swi tch­
board 

W e s t e rn E le c tri c  Co . No . 11 Swi t ch­
board 

( This is d et e rmine d b y  re ferring to 
the info rmat i o n  c onta ined in paragraphs 
423 an d 424.)  

The swi tchboard shoul d be in one 
l ine . The d i re c t i on of growth should 
be l eft to r i ght . 

The termina l and opera t i ng r oom 
sho uld b e  on one floor and the area 
avai lable is 26 ' by 2 9 ' .  The c e i l ing 
he ight shoul d be 9 '  o r  more . ( This in­
forma tion should b e  pro vided when 
avai la ble ) .  

21 
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£. Summary o f  Eguipment Reguired . 

Combined local and long distance 
posit ionsa 

Common battery subscribers line 
e qui pments 

Common ba ttery Bubscribers line 
mult iple 

Magneto line equipments for 
long d istance lines to operate 
line a nd busy lamps 

Magneto l i ne multi ple for long 
distance lines 

Two-way trunk equi pments ,  localb 

Two-way trunk multiple , local 
Interpo si ti on trunk e quipments 
Interpos i tion trunk , answering ja cks 
Office and miscellaneous trunk 

multiple 
Ticket boxes 
Va cant line signal plug 
Lamp caps for No . 1600 board 
Lamp caps for No . 18 board 
Lamp caps for No . 11 b oard 
Emergency talking battery and cord 
Full universal c o rd circuits , 

with lo cked-in rering super­
vision and ringing on calling 
cord, per po s itionc 

Supervi sors' circuits 
Switchboard test c ircui t 
Stile s trip number pla t e s  w i th 

hundreds des igna tion 
Night alarm circuit 
Wire chi ef ' s  test cabinet 
"An typ e of MDF , where outside 

10 

280 

280 

75 

80 
75 
80 
10 
10 

20 
5 

500 
2310 
237 0 
2535 

1 

1 7  
2 
1 

1 
1 

lines terminate on terminal 
s tri p s , with &apa city for 1 010 
outside pairs 1 

as requi red 
as requi red 
as required 

Relay racks 
Power plant 
Cable rack 
Operators ' tel ephone set s  
Operators' chairs 
A complete set of spare parts 

for e stima ted one year's operation 
A comple te set of install ing too ls 

and mi s cellaneous e quipment 
A comple te s e t  of maintenance tools 
6 comple te sets of installing and 

maintenance i nstructions 

aThe pos itions should be arranged fOr 
dialing . 

25 
12 

bThirty of the two-way trunks should be 
arranged to terminate on subs cribers' 
line cir cuits in the commercial dial 
off i ce ; these trunks s hould take i nto 
account the type of cord circui t s  pro­
vided. The remaining 45 two-way trunks 
should be arranged to termina te on 
subscri ber s ' line circui ts in the com­
mercial manual common battery offi ce ; 
the se trunks s hould take into a ccount 
the type of cord ci rcuits provided . 
CRinging on both cords i s  desirable , 
if a vaila ble . 
dIf "A" type MOF ' s  are no t available , 
"B" type should be provi ded . 
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221. ESTIMAilE OF WEIGHTS AND VOLUMFS OF CENTRAL 
- OFFICE EQUIPMENT 

Weight - lbs .  Volume 
packed for Export Ship 

ExPorta 9!.:!h. � Switchboard 

Kellogg SWitchboard 
and SUpply Co. 
No. 1600 SWitch-
board and associ-
ated equipaent 15, 900 970 

stromberg-Carlson 
Telephone and 
)(anufacturing Co. 
No. 18 Switch-
board and asso-
c iated e �ipment 15, 900 970 

western ElectriC Co. 
No. 11 SWitchboard 
and associ ated 
equipment 11, 800 650 

Bweights and volumes from paragraph 427. 

Se ction I I I  
Telephone Sys tem Comparis ons 

24.3 

222 . GENERAL . This section gi ves certain 
general logistic comparisons between 

a radio relay s ystem and various types 
of wire plant . I t  also gives comparative 
data on various type s  of w ire telephone 
s ystems . 

223 . COMPARISON OF MEANS OF OBTAINING 
FOUR! OR SIXTEEN ! TELEPHONE CIR­
CUI TS .  

a .  Paragraphs 224 and 225 show com­
pari sons of ins tallation t ime s , volumes 
and weights o f  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- ( l ,  and for various wire line 
systems . They apply to 100-mile circuit 
lengths ; paragraph 224 covering the case 
of four telephone channe ls , and paragraph 
225, s ixteen t ele pho ne channel s .  In 
paragraph 224 the lightest available 
type s of wire construction are assumed . 
Some figures are given also for wire­
sys tem equi pment alone , to apply to the 
cas e  where the o utside plant is assume d  
to b e  already available . Voi ce fre­
quency telegraph may be used w i th any of 
the above systems , but is no t included 
in the figure s .  The e �i pment a s s ume d  
in the radio system is given in para­
graph 226 , and addi t i onal informa tion 
on the w ire systems is given in para­
graphs 2 2 7 , 228 and 229 . 

b. I t  will be seen that the outside 
plant forms the bulk o f  the required 
weight , vo�ume and construction time for 
wire plant , so that f or other ci rcui t 
lengths than 100 miles (wi thin the 
transmis sion capabiliti e s  of the 



respective systems ) the figures for the 
wire systems including outside plant can 
be approximately estimat ed by scaling 
the figures up or down from the 100-mile 
values .  Interpolat ion can also be used 
in some cases to obtain approximate 
est imates for other numbers of telephone 
Channels obtained in stated ways ; care 
is needed here , however,  since for ex­
ample it t akes essent ially 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 ,  etc . However , 
it should be not ed that the systems 
differ in their features and capabil­
ities , so that the assumpt ions used in 
the comparison may not hold in many 
cases . For example , the e quipment for 
the radio systems is based on repeater 
spac ings of 25 miles , which is estimated 

Par .  223- 224 

to be what would be ne eded to take care 
of moderately unfavorable situations . 
However, where sites with SUitable ele­
vations can be obtained for the radio 
set s so that paths which are substan­
tially line-of-sight can be obtained 
for longer dist ances ,  repeater spacings 
up to 50 miles or even more in some 
cases could be used. This would reduce 
the amount of equ ipment required by a 
considerable percent age . Similarly, 
wire systems may encounter terrain 
necessitat ing the use of route s  much 
longer than the air line distanc e ,  in 
which case the e quipment needed between 
two given points will be increased. 

d. In an oVer-all comparison , the 
transmission aspects and terrain requi� 
ment s of the part icular systems, and the 
general features of radio vs . wi re cir­
cuit s ,  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-Wirec 
4 pairs Existing Open-Wire 
with Suited for 30-KC Car-

Radio Carrier on 1 Pair packaged rier Operat iond 
Rela;)!: Spiral- :('our with voi c e  Packaged 
lIN/THC -3, '1'0-21- ( 1 & 'IC-z}-( ) Carrier frequency Carrier Type C 
AN/TRC-4, 

Burie da Sus- b TG-23-( ) terminal TG-33-( ) Carrier 
Slstem TG-21-( ) Eended TO-2l-( ) repeaters TC-2l-\ ) anll Vo ice 

Estimated man-days for 
285f 440f 1130f 14901' installationg,h 6e 2e 5e 

Ship tons j for plant k including working spares 26 75 75 320 400 9 11 
Carrying weight tonsh , k  10 50 50 220 290 3 5 
Carrying weight of larg-

est paCkage , pounds 475 475 475 475 835 475 810 
Repeater spaC ing, mil es 25 25 25 
Power cons umption , watts : 

per terminal 500 130 130 160 320 160 525 
per intermediate repeater 700 30 30 

aDoBs not include aerial road cross ings ; s e e  Paragraph 228 , note b .  
bSuspended o n  exi sting pole l ine , without messenger wire or lance po l es .  With messenger wire, fig­

ures would be approximately as follows : 700 estimated man-days fo r installation ; 95 ship tons ; 
60 tons carrying weight. With lance-poles half-way between suc c es s ive regular poles , figures 
would be approximately as follOWS : 550 estimated man-days for installation; 135 ship tons ; 85 tons 
carrying weight . 

C Using 4 x 4 t imb er support s .  
dOpen-wire not included in the f igures . 
elncludes s et-up time only , with men and material at s ites . 
flncludes surveying and s taking the route ,  delivering material from " dumps along the rout e ,  plac ing 

cable and burying connectors or erecting open wire line , d . c .  testing and cleaning up. The fig­
ure for merely plac ing buried cable would be 60 man-days . 

gBased on c ommerc ial crews and conditions or on Signal Corps estimates from field trials in the 
U.S . Jungle or other difficult terrain not covered . 

hFor wire c ircuits , man day s ,  ship tons and c arrying weight for ins ide plant are negligi?le compared 
to those for outsi de plant , and total carrying weight is practically as large as shipp lng weight. 
Carrying weight is less export packing except in case o f  packaged e qUipment , for which no other 
packing is provided. 

jane ship ton i s  figured at 40 cubic feet. Export packing included . 
kDoes not include all the material for "compl ete 100-mile systems" , which include depot spares , etc . 
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Par . 225-2 26 

225 .  COMPARISON OF MEANS OF OBTAINING 16 TEIEPHONE C IRCUITS - 100 MIIBS 

Carrier on 
Fixed Plant 
0Een Wire 

Carrier on Tactical Packaged 
Carrie r  on OEen Wire Type C Carrier 
SEiral 4 Carrier and Voice 

Radio TC-21-(  ) ( TC-2l & TC-33 ) on on 4 pa ir 
ReIsZ on four 4 Eair 080 C-S wire 104 C-S wire 

AN/TRC-3 , buried Class 9 Class 7 ,  
AN!TRC-4 spiral-4 4" x 4" 20 ' Pole s ,  30 ' Poles 

S�stem TC-2l - (  1 cablesa Timbers SEaced 200 '  SEaced 150 ' 

Estimated man-days 
for installation d 24b 840c 1470c 1460c 

Ship tons for plant 104 300 425 590 
includ ing working 
sparese 

Carrying we ight , 40 200 300 460 
tonse 

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

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

2150C 

1280 

1020 

cIncludes surveying and staking the route , delivering materia l from 
dumps along the route , placing cable and burying connectors or ere ct­
ing open wire line , d . c .  testing and cleaning up • .  

dBased on commercial crews and conditions or on Signal Corps e stimates . 

eShip tons and carrying weight fo r wire circuits are controlled pri­
marily by out side plant . Does not include all the material for 
"complete 100-mile systems " ,  whi ch include depot spares , etc . 
One ship ton is figured at 40 cu. ft . 

�. EQ.UIPMENT FOR lOO-MILE FOUR-CHANNEL RADIO SYSTEM ASSUMED IN PARAGRAPH 224. 

Wei ght-lbs . 
ShiEEing Carrying 

Volume-cu. ft.  
ShiEEing Net 

Radio EguiEment (includes sEares l a 

2 Radio Terminal Set AN!TRC-3 6300 
3 Radio Relay Set AN!TRC-4 1:3500 

TeleEhone Terminal EguiEmenta 

2 Telephone Terminal Set TC-21- (  2940 
4 Ringer Set TC-24- ( ) 1760 
1 Telephone Terminal CF-l-A 

( Spare ) 735 
1 Ringing Equipment EE-101-A 

( Spare ) 140 

Totals 25375 

aIt is assumed that no Amplifier 
AN!TRA-l or associated equipment 
is used, and that each telephone 
terminal is at the same location 
as its associated radio terminal . 
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10500 561 366 

2380 124 80 
1080 56 40 

475 44 20 

95 4 2 
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227 . WIRE SYSTEMS . 
! .  General figures o n  shipping re­

qUirements for several types of wire 
telephone sys tems 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 . 

�. Paragraph 228 applies to lOO-mi le 
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 sy stems set up by pa ckaged 
equipment on open wire . The summary 
figures do no t i nclude telegraph equip­
ment. 

£ .  The shipping requirements and con­
struction times are for average condi ­
tions as defined by notes asso ciated 
with the tables . If it is known that 
the conditions will be different from 
those assumed , the data will not apply 
without corre ction. Such other condi­
tions might be jungle construction. 
difficult terrain , heavy storm loading 
areas . availabili ty of different s i zes  
of wire or pole s ,  etc .  An over-al l  com­
parison of the various systems should 
include , in addi tion to the information 
gi ven here , the rela ti ve meri ts of ea ch 
sys tem from a transmi ssion s tandpoint 
( as dis cussed in TM 11-486 ) .  the mili­
tary cond itions and other circumstances 
affe cting speci fi c situations . 

Q .  A compari son of the Type C carri er 
and repeatered voice-fre quency figures 
in paragraph 229 wi ll show that there is 
a very la rge saving in material and con­
struction effort per circui t when . 
carrier is used . While the figures are 

Par .  227 

given for 300-mile systems , the com­
pari son remains favorable to the use 
of carrier for extremely short ci rcuits 
also . In general Type H carrier will 
be used on offshoot routes to provide 
an extra ci rcui t or two ; it i s  not 
covered in the table because the develop·· 
ment of a route will seldom be based 
on Type H alone . However, anticipation 
of the requi rements for Type H sys tems 
i s  desirable in planning . 

�. Voi ce-frequency carrier telegraph 
ci rcuits may be operated over any of 
the wire or radi o telephone circuit s .  
However , only the carrier tel egraph 
systems which use different frequen­
cies for opposi te dire ctional trans­
mission , such as those employing 
Carrier Telegraph Terminals CF- 2- ( l ,  
should be appli ed to repeatered voi ce 
cirCUits , or carrier systems 
operated on a balanced two-wire basis . 
Carrier telegraph systems whi ch use 
the same telegraph frequencies for 
each direction of transmissi on can be 
appl ied to circui ts operated on a 
four-wire or an equivalent four-wire 
basis.  Additional d- c channels can 
be o btained 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 ci rcuits per 
two pairs of open wire used for 
four-wire carrier and two composited 
telegraph circuits per pair of open 
wire used fo r the balanced two-wire 
and e quivalent four-wire systems . 
These d-c channels may be used 
for d- c telegraph and signaling 
cireui ts . 
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'" 0> 228. SUMMARY Oli' MATE:RIAL REQ.UIREMENTS FOR 100 MILE TACTICAL CARRIER SYSTEMS USING TELEPHONE TERMINAL SETS TC-21- ( 

Spiral-Four Cable with Rep. Sets TC-23 Open wire .. 
) . 

Aerial Aerial. Buriedb 4-Wire 2-Wire 
Wi th Carrier Equi valent 4-wire 

on on With Rep. Sets Hybrids CF-7 and With Converter sets a New Poles Existing Poles lU-23 Rell. Sets IQ-23 Tc-33-' ) 
No. of Pairs 1 Q.uad 1 �ad 1 �ad 2 4 10 20 4 10 20 4 
No. of Ca�er Systems 1 1 1 1 2 1 2 4 1 2 4 
No. of Intermediate Repeater Points 3 3 3 0 2 3 3 S 0 0 0 
NO, of Telephone Cirouits 

Equipmentd , e  
Cable or Wi re, Crossarms, 

Hardware, eto .e ,f 
Total witnout Poles 
Pole s, Guys, Anohors, etc, 
Total with Poles 

Equipmentd , e  
Cable o r  Wire, Crossams, 

Hardware, eto .e , f  
Total Witnout Poles 
Poles, Guys, Anohors, etc, 
Total. with Poles 

- -----�-

Vii thout Poles 
With Poles 

4 4 4 4 8 4 8 .16 4 8 

E:sl1ort Weight! Tond!> 

5 5 5 3 8 6 II 23 4 9 

45 45 44 67 126 51 67 123 51 67 
50 50 49 70 1M 57 78 146 55 76 

161 164 162 164 164 164 164 164 
211 234 296 221 242 310 219 240 

Volume : ShiE Tonsg \40 ou. ft, per ton) 
11 11 11 6 16 11 22 45 9 19 

63 63 61 76 140 59 76 140 59 76 
7 4  7 4  7 2  82 156 70 98 185 68 95 

244 250 250 250 250 250 250 250 
318 3:32 406 320 348 435 318 345 

Construotion Time - Man-Days h 

440 440 285 600 810 480 600 810 480 600 
1030 1250 1460 1130 1250 1460 1130 1250 

apo1es assumed to be 4 "  x 4" timbers, spaced 150 feet. See chapter 6 for information on other types of poles . 
bIf highways or roads ars orossed aerially, the following allowance may be made for eaoh orossing 1t messenger 

wire is to be used : weight of poles and aocessory hardware , 380 lb . ,  volume 12 cu. ft., construction time , 
0 . 75 man days . With no messenger wire the corresponding figures are 350 lb . ,  10.5 cu. ft. and 0 .65 man-days . 

cShort four-pin crossarms assumed for 1 and 2 pair lines . 
dInoludes telephone equipment only . 
eInoludes spare oable or wire and equipment as discussed in chapters 6 and 9. fInoludes miscellaneous material. 
gFigures rounded to the nearest ton. 
hconstruction times are estimated from Signal Corpa field trials in the U .S .  and are sub j ect to wide varia­

tions. They do not apply to jungle conditions. 

16 

17 

123 
140 
164 
304 

38 

140 
178 
250 
428 

810 
1460 
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229 . SUMMARY OF MATERIAL REQUIREMENTS roR 30D-MILE SYSTEMS USING FIXED PLANT OPEN WIRE LINES AND EQUIPMENT . 

Using Voio e Frequ enoy Repeaters and 
Type C o arrier on eaoh pair a 

Using Voioe Frequenoy Repeaters 
and no oarrier a 

No . of Open Wire Pairs 1 2 
No . of Tele phone Circuits 4 8 

Equipment b . 5 8 
Wire , Cro ssarms , Hardware , etc . o , d  285 360 

Total wi thout Poles e 290 368 

Poles , Guys , Anchors ,  etc . c ,d 2540 2540 
Total with Poles 2830 2908 

4 1 
16 1 

Export Weight - Tons 

15 2 
512 285 
527 287 

2540 2540 
3067 2827 

2 
2-

3 
360 
363 

2540 
2903 

Volume - ShiE Tons �40 cu . tt.  �r ton) 

Equipment b 10 17 32 4 
Wire , Crossarms , Hardware , e tc . 285 346 470 285 

Total without Poles e  295 363 502 289 

Pole s,  Guys , Anchors .  etc . o , d  3340 3:340 3340 3340 
Total with Poles 3635 3703 3842 3629 

Construc tion Time - Man DaIS 

Without polese 
With Poles 

1930 2290 2980 1920 
5410 5770 6460 5400 

aAssUJll88 use ot 1 intermed iate repeater in each case. 

bIncludes necessary testing equipment aud tools, but does not inolude 
power equipment. 

cAesUD18s elght pin croaSU'lll in all cases. 

dclass 7, 30 toot poles spaced 150 teet ; lOiCS wlre. )lateral 
requ�reDlents based em. paragraph 610. 

BAsSWlles poles in plaoe aud 8IlYed. 

:5 
346 
351 

3340 
3691 

2280 
57 60 

4 
4 

4 
512. 
516 

2540 
3056 

7 
470 
47 7 

3340 
3817 

297 0  
6�50 

'"d II! '1 . 
N 
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Par. 301-303 

CHAPTER 3 
TELEPHONE STATION EQ.UIPMENT 

301 .  SCOPE . 

Seotion 1 
General 

a. fiISohapter gives information on the 
various type s of t elephone e quipment whioh 
are used to oonvert sound ( vo io e )  to eleo­
trioal ene rgy and vice versa. This e qu ip­
ment is generally known as wtelephone 
station equipment " and inoludes mioro­
phone s ( telephone transmitters ) ,  reoeiv­
ers , head set s ,  head and chest set s ,  ohest 
set s ,  handsets, telephone s and loud­
speaker s .  

b .  Praotically all of the se items ex­
cept telephone s require auxiliary e quip­
ment to make them suitable for two way 
conversation over a telephone system. In 
general telephones are e quipped with 
suitable signaling arrangement s, a coil 
for separating the talking and li stening 
paths, and means for obtaining d-c power 
for the microphone . Sound powered tele­
phone e quipment operates without coil or 
battery and , in the case of Handset TS-IO, 
may be used without signaling e quipment . 

c .  The information given in this chap­
ter is divided as follows . Section II 
gives the characteristics of mi crophones 
and receivers, section III covers he ad­
set s ,  head and c he st set s ,  chest sets and 
handset s .  Sections IV and V oover tele­
phone s and loudsp eake rs respeotively. 

d. The export weights of the items 
listed in this ohapter have not been in­
cluded as the e quipme nt s  are small and 
probably would not be packed indiv idually. 

Section II 
Mio rophones and Reoeivers 

�. GENERAL. The selection of the vari-
ous items of te lephone e quipment is 

controlled l argely by the purpose for 
which and the e quipme nt with which it i s  
t o  b e  used . Sinc e the mi crophone and 
rec e iver to a great extent are the maj or 
factors in indic ating the primary ele c­
trioal characteristics of telephone 
e quipme nt , inf'ormati on of this type has 
been included in this section. 

303. MICROPHONES ( Telephone Transmitters ) 
a. MIcrophone s may be divided into two 
general categories namel y ,  battery pow­
ered c arbon type and sound powered mag­
netic or dynamic type s .  The c arbon 
mic rophone such as that used in Handset 
TS-� is about 25 db more sensit ive than 
the most efficient magnetic type ( TS-lO ) ,  
and from 40 to 50 db mOre sensitive than 
other types of magnetic mic rophone s which 
are in use . The refore the oarbon micro­
phone is more widely used than the 

magnetic type micro phone in spite of the 
fact that it may have a oonsiderable 
amount of nonline ar distortion ; it s re­
sponse frequency characteristic depends 
somewhat upon the level of sound pressure 
applie d ;  in some cases it s efficiency i s  
affected by a change i n  angular po sition ; 
and it generate s a c ertain amount of 
Wburning noisew between the carbon 
granules .  

b .  Microphone s int ended for u se in 
oxygen masks are de signed to have a ris­
ing response characteristic complement­
ing that of the enolosur e ,  whe rein the 
low frequencie s of speech are reinforoed, 
so that the response of the mask-mic ro­
phone oombination i s  e ssentially flat . 

c .  Mic rophones such as the T-45 are of 
the different ial type having both sides 
of the diaphragn open to the sound field. 
Henc e ,  when placed in a sound field orig­
inating from a source at some distanoe , 
the diaphragm does not react and when 
pl ac ed clo se to the talker' s l ips the 
differenoe in pre ssure applied to the 
two sid e s  of the diaphra� causes the 
instrument to op erate .  The p erformanoe 
of this instrument in high ambient noise 
fields is the refore dependent on wearing 
it in the proper posit ion. 

�. Paragraph 304 gives the stook num­
bers and deso riptions of micro phones 
including pertine nt electri cal charac­
teristic s .  The performanoe character­
istios given for microphones are based 
on talking level s ,  position of t he 
miorophone with respect t o  the lip s ,  
and the microphone current normally ob­
taine d  in servio e .  For example, Micro­
phone T- 17 is normally us ed under oon­
dit i ons of high ambient noise so that 
the user holds the microphone very close 
to the lips and talks loud er t han nor­
mal . The position of the microphone in 
the hand set i s  f ixed at about 1 "  from 
the lip s  when the receiver is held to 
the ear , and in general , the user talks 
in a normal manne r. Under conditions of 
use , Mic rophone T-17 delivers approx­
imately the s ame output as Handset 
TS-�- ( ) ,  whe reas with e qual speech in­
puts the output of the T-17 would be 
from 10 to 15 db lower than that of the 
TS-9- ( ) .  

�. The curves in paragraph 305 show 
the re sponse frequency charac teris­
tics of the various mi crophone s listed 
in paragraph 304 . They indicate 
the relative efficieno ies of the vari­
ous mi crophone s at different fre­
que nc i es in the speech transmission 
band . The se efficienc ie s  are shown 
in db relative to a reference condi­
tion which is arbitrarily lo cated 
in the general nei ghborhood of the 
ourve for the mic ro phone in Handset 
TS-9- (  ) .  
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� 304 . MICROPHONES - DESCRIPTION AND STOCK NUMBE R .  

AiPprox. Resp. 
Efficiency Freq. 

Shown Resistanc e DB vs Char-
TYlle 
No . 

Stock in or Handset act. 
� � Imp. Ohms TS-9 Par . 30(1 

Unit of 
Handset 
TS-9 

4Bll0 9 (  ) /3 301 75 

T-17 2B16l7 302 60 

T-21 4G132l 

T-24-( 2B1624( 60 

T-26 4B4lB 60 

T-28-( ) 2B1628( 40 

T-OO-( ) 2B1630( ) 303 120 

T-32 2B 1632 40 

T-34-A 2B1634A 304 200a 

T-35 4Gl335 75 

T-36-( ) 2B1636( 50 

o II 

o I 

o II 

o II 

o 

o 

-40 v 

o II 

o II  

Cord Plug 
Length No. Con- Type 

Ft . ductors No . 

See Handset TS-9 

5 3 

Specify 4 

6 3 

PL-68 

PL-10 6 

PL-58 

Remarks 

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

Units 

Hand held, non-positional, carbon tYlle mi crophone with press 
to talk switch. Extra contacts for contro lling radio circuit . 
Used with aircraft and vehicular radio and interphone sets . 

Condenser type mic rophone with two stage amp lifier in housing 
with stand for shockproof suspension . Part of Sound Ranging 
Equipment GR-3 . 

Carbon type microphone , part of Radio Sets SCR-l94, 195 , 
and 543. 

Carbon microphone ,  part of Head and Chest Sets HS-l7-A and 
HS-l9 .  

2 PL-109 Commercial te lephone carbon t Ylle microphone mounted on bracket 

1 2 

6-1/2 

5 4 

10 3 

24 2 

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

PL-29 l  

PL-179 
JK-26 

FL-5l 

Carbon inert ia type throat microphone . 2 units in series in 
neckpiece with cordage attached and Neckband K-l99 . Used with 
aircraft and vehicular radiO and interphone sets replaced by 
T-4l5 for ground force use. 

Carbon type mi crophone in desk stand with press -to-talk 
switch . Part of Radio Set SCR-lSBA. 

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

Simi lar to T-26 . Part Of Chest Set TO-l . Part of Radio set 
SCR-206-B and SCR-206-C . 

Carbon t Ylle mi crophone on handle with press-to-talk swl t ch .  
Used in Public Address System PA-4 . 

'U 
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Type 

� 
T-3IH ) 

T-42-( 

'l'-44-( 

T-45 

T-50-( ) 

ANB .... -Cl 

Unit of 
Handset 
�-10 

unit of 
Handset 
�-ll 

stock 
No . 

2Bl63B ( 

2Bl644{ ) 

2B1645 

2Bl650( ) 

2B1660 

.alllO ( )/3 

aB611 ( ) /3 

Approx. Resp. 
Efficlency Freq. 

Shown Reslstance DB vs Char- Cord Plug 
ln or Handset act. Lell8th No . Con- Type 

...!!.S.!. Im;2. Ohms TS-9 Par.305 � ductors No . Remrks 

40 0 I I  6 2 Pl.-58 Carbon type m1crophone on handle wlth press-to-talk swltch. 
Part of Radl0 set SCR-l97 .  Not s imilar to Navy Ill crophone 
T-38. 

S lm1lar to ANB-M-Gl Replaced by m1crophone ANB-M-Gl. 

305 200a -40 V 5 4 PL-179 Employs mgnet lc Illcrophone I(C-853 des1g1led for use ln 
JK-26 oxygan msks. Inc ludes treated fabrlc Cover M-369 to 

facilltate remo_l of fr08t when used at low temperatures . 
Used with Radl0 Sets SCR-Ba2 and SCR-642. 

306 60 -5 III Cord part o f  PL-291 Carbon , antlnoise lip m1crophone wom under a msk or ln the 
face harness open. Operative ln very high amblent nolse. 

307 2loooa -45 VI 9 3 &: Amphenol Movlng co11 type hand held or stand mounted ( stand not in-
Shield KC-3K c luded ) m1c rophone wlth pres s-to-talk switch. Used with 

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

308 60 0 IV 1 2 PL-291 Kmploys carbon type oxygen IIIII.8k Il1c rophone MC-�4. Includes 
treated fabric Cover 1(-369 to :tacHl tate r8lllO'Rl l  of frost 
whan used at low temperatures . Part of various radio sets 
whlch may also use Il1crophones T-17 and T-30-( ) .  Replaces 
Ilicrophone 1'-42 • 

309 700 -25 VII See Handset �-10 Resonant magnetic type sound powered m1crophone uni t used 
to in Handset �-10 and Na'ty Type L handset . 

1200a 

75 0 II See Handset TS-ll Cartridge type carbon microphone used in Handset TS-ll. 

• 
Ilagnetic type m1crophonea have inductance as well as resistance. 
carbon m1crophon ea have resistance only . 

'd 
� 
o 

C>I 
o 
.... 



til 
l" 

8 .

.
. . -.M I'CROPHONE CAP �. RECEIVER CAP � 

FIGURE 301 . Handset TS-9 -(  ) 

FIGURE 302 .  Microphone T-17 
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FIGURE 303 . Microphone T-30- ( ) 

F IGURE 304 .  Microphone T-34-A 



VI 
VI 

F IGURE 305 .  Mi c rophone T-44- ( 
( With C Ove r M-36 9 ) 

FIGURE 30 5 .  Mi c ro phone T-45 

FIGURE 30? Microphone T- 50- ( ) 

F IGURE 308 . Mi crophone ANB-M- Cl 
( Cove r M-369 remov e d )  
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FIGURE 309 . Handset TS-10 
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Par . 305 

305 . MICROPHO}..l]! RESPONSE FREQ,UENCY CHARACTERISTICS 
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I T-l? (Carbon ) 

II Uni t of' T S-9-( ) ,also T- 2 6 ,  T-28- ( ) ,  T-35 , T-36- ( ) , T-38- ( ) ( Carbon ) 

I I I  T-45 ( Carbon , lip ) 

IV Arm-M- C l  ( Carbon , oxygen mas k )  

V T-34-A and T�44- ( ( Magnet i c , oxygen mask ) 

VI T-50 (Moving Coi l )  

VII Uni t  o f  TS-IO ( Sound Powered ) 
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Par. 306- 307 

306 . TELEPHONE RECEIVERS . 
--a. The telephone receivers described in 
thIs chapter may be divided into t hree 
c atego ries namely, the resonant magnet i c  
type i n  which the diap hragm is undamped 
and clamped at the edge; the compensated 
magnet ic type in which the diaphragm i s  
damped and free t o  move at the edge ; and 
the crystal type. 

b .  Resonant magnet ic receivers are most 
suItable for the reception of tone tele­
graph signals where the resonant peak of 
the receiver matches the frequency o f  the 
tone. In the resonant magnet ic 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 i s  
no mechanical connection between the d ia­
phragm and the pole pieces. With this 
type of receiver greater effic iency i s  
obtained without int roducing an excessive 
amount of frequency distortion. All 
sound powered unit s ,  headset s and micro­
phones are designed to wi thstand the high 
pressures to which they are expo sed dur­
ing gun fire. 

c .  Compensated magnet ic receivers are 
most suitable for the reception of speech 

as they reproduce equally well t he more 
important frequencies in t he speech 
transmis sion band . 

d .  Crystal receivers while compact , 
light in weight , and have a wide fre­
quency response, have limited use in 
milit ary installati ons because the type 
of c rystals used in them are easily 
damaged by high temperatures . Only one 
headset employing crystal receivers is 
available. One headset employing a 
c rystal receiver i s  listed in para­
graph 310 . 

e .  The curves in paragraph 308 show the 
reTative response frequency character- ' 
i st i c s  of the telephone receivers li sted 
in paragraph 307 . They indic ate for the 
different receivers the variation of sound 
power output with f requency . They do not 
necessarily represent the relati ve over­
all effic ienc ies of the various recei vers, 
particularly in those c ases where one 
curve is shown as represent ative of two 
or more receivers . The effic ienc ies are 
shown in db relative t o  a reference con­
dition which is arbitrarily loc ated in 
the general nei ghborhood of the curve for 
the receiver in Handset TS-9-{  ) . 

307 . RECEIVERS - DESCRIPl'ION AND STOCK NUMBERS . 

Type stock 

� � 
Unit of 4Bll09 ( }/l 
Handset 
'1'8-9 

R-2 2B2002 

2B2002A 

R-3 4A1903 

R-13 4B25l3 

R-14 2B20l4 

R-15 2B20l5 

R-2l 4B252l 

R-22 4B2522 

36 

Shown Imped-
in ance 

Fig. a � 
301 256 

310 12000 

311 12000 

312 470 

256 

313 4000 

12000 

319 128 

320 256 

Approx. 
Effic iency 

DB vs 
HalIdset T5-9 

0 

+5 

+5 

+5 

o 

-5 

-3 

o 

o 

Resp. 
Freq. 
ChIlr-

act. 
Par.308 

II 

I 

I 

I 

I 

I 

I 

II 

II 

Remarks 

Compensated magnet i c  ( controlled damped 
diaphragm ) type uni t .  Used in Handset '1'8-9 .  

Res onant I1Bgneti c ( undamped c lamped dia­
phragm) type , part of Head set P-ll. Most 
suitable for reception of tone tel egraph. 

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

Similar electri cally t o  R-2-A except lower 
impedanc e .  Part of Headset HS-20 furni shed 

with Telegraph Set TG-5-A or TG-5-B type. 

Similar electri cally to R-2-A except lower 
impedan ce. Part of Headset P-13. 

Similar electri cally to R-2-A except lower 
impedance. Used w it h  Cushion MC-162 . Part 
of Headsets P-23 , HS-lS , HS-22- ( ) and 
HS-23.- ( ) .  

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

Compensated magnet ( controlled damped 
diaphragm) type uni t in me tal or plasti c 
case equipped with Cushion MC-l14 . Part 
of Head and Chest Set HS-17-A. Most suit­
able for reception of speech. 

Similar to R-2l except for impedance and 
not equipped wi th cushion. Part of Head 
and Chest Set HS-l9�A. 



Par . 307- 309 

Resp. 
Approx. Freq. 

Shown !mpe d- Efficiency Char-
Type stock in ance DB vs act . 

No. No. Fig.a � Handset 1'5-9 Par. 308 Remarks 

R-30- ( ) 2B2030 ( 315 128 +4 III Compensated magnetic ( controlled damped 
d iaphragm) hearing a i d  size plastiC cased 
receiver with ear Insert M-300. Part of 
Headset HS-30- ( ) . 

ANB-H- l 2B205l 318 300 -7 IV Compensated magnetic ( controlled damped 
diaphragm ) type unit in plastiC case. 
Usually used with Cushion MC-162. Effi-
ci ency poorer than HaDdset TS-9 but re-
produces 8. 1000 cycle broeder frequency 
band. Part of Head sets HS-33- ( ) and 
HS-38. 

Unit of 4B111 0 (  )/1 309 700 +10 V Resonant magnet i c ,  aImBt ure driven clamped 
Hand set to diaphragm type. Recei ver unit of sound 
TS-IO 1200 powered Hand set TS-IO . Effi c i ency about 

10 db better t han that of Handset TS-9 
but poorer speech f id el i ty. 

Uni t  of 2B611 ( ) /1 3500 0 I I  Similar t o  unit of Handset TS-9 except 
Handset for impe danc e .  
TS-ll 

aAll receivers are part of head sets, head- chest sets or handsets and 
pi ctures of these receivers are shown as parts of the sets. 

308. TELEPHONE RECEIVER RESPONSE FREQ,UENCY CHARACTERISTICS . 
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F R E QU E N CY I N  CY C L E S  P E R  S E CO N D  

I R-1 3 ,  also R- 2 .  R- 2-A ,  R- 3, R- 14 and R-15 ( re sonant. magnet.io ) 
II Unit. o f  TS- 9 .  also R- 21 , and R- 22 ( compens ated magnet.i c ) 

I II R- 3Q- ( ) ( compensat.ed magnet.i c ) 
IV �H- l ( compensated magnet.ic ) 

V Uni t o f  TS- IO ( s ound powered ) 

Sect.ion III 
Telephone Sets 

309 . GENERAL . This section gives i nfo r­
mat i o n  on headset s ,  head and che s t  

s et s ,  chest s et.a , and hands et s . The s e  
s ets employ the micro �hones and rec eivers 

descri bed in sec tion II , and are used 
with radio set.s , telephones , test equip­
ment and as ope rator s e t s  at telephone 
swi tchboards . Descri ptive matter and 
stock numbers for thes e  headsets , head 
and ches t  s et s , c hest s e t s  and hand­
sets are given i n  paragraphs 310 ,  311 ,  
312 and 313 ,  respec ti ve l y .  
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rA "tI CD �. HEADSETS - DESCRIPTION AND STOCK NUMBERS . III 
'1 

Shown Receiver Imp. Cord Plug Harness til Type Stock in Type of Set Length No. Con- Type Band Strap I-' 
� No. � No . 1000 cJ2s � ductor-s No. No . � Remarks 0 

P-ll 2B911 310 R-2 24000 7 2 PL-5 HB-l ST- 20 Double receiver head set . Furnished as part at s everal 
rad i o  sets. 

P-12 2B91� R-2-A 24000 4-1/2 2 PL-5 HB-4 ST-20 Double receiver headset for rad io use .  Headset P-16 may 
be used as replacemen t .  

P-13 4B1313 R.13 !il� 10 2 PL-51 HB-5 ST-20 Double recei ver headset wi th Cushions MC-114. 

P-14 2B914 R-15 24000 7 2 PL-5 HB-4 ST-20 Double receiver headset with Cush10ns MC-114. Part of 
Rad io Sets SCR-189 , SCR-190 and SCR-199. 

P-16 2B915 311 R-2-A 24000 7 2 PL-5 HB-4 ST-20 Double recei ver headset . S imilar to P-12 except equipped 
with longer and waterproof co rd .  Part of Radio Set 
SCR-163. 

P_IB 2B9lB R-2-A 24000 7 2 PL-55 HB-4 ST-20 S imilar to Headsst P-16 except corded for Plug PL-55 . 

P-19 2B919 R-15 24000 7 2 PL-55 HB-4 ST- 20 Similar to Headset P-14 except corded for Plug PL-55 . 
S imilar to head sst P-IB except equipped with Cushions 
MC-1l4 . 

P-20 2B920 R-2-A 24000 7 2 PL-55 HB-l Similar to Headset P-ll except corded for Plug PL-55. 

P-21 R-2-A 24000 5-1/2 4 PL-55 HB-l 4 receivers on two headbands one unit of each headset 
connected in series to Plug PL-55 . For two persons to 
listen S imultaneously On two d ifterent o1r�its. 

P-23 2B923 R-14 8000 5 2 PL-55 1iB-7 Double r ec eiver headset with Cushions ltlC-l62 .  Used with 
rad io set s .  

HS-16 -A 4A9l6A 520 4-1/2 2 HB-l Double receiver headset. Used with c Od. p,.otioe equ ip-
men t .  

ES-18 20018 R-14 8000 1/2 2 PL-54 None . Fits Double r eceiver headset with Cushions KO-162 .  Used 

in Air Corps with rad io and int erphone in aircraft aDd ground 
or Tank vehicles . Replaced by ES-3D- ( l and Cord CD-604 (which 
Crash Helmets includes a transtormer ) for ground use ad by BS-38 for 

aircraft . 

ES-20 4A920 312 R-3 470 3-1/2 � PL-55 Web strap Single r eceiver headset , part ot Telegraph Sets TG-5-A 
part of re c .  and TG-5-B. 



t.1 "" 

Type Stock 
� � 
HS-22.( ) 2B822 ( 

HS-23- ( ) 2B823( ) 

HS-24 4B1304 

HS-29 

HS-30- ( ) 2B830( ) 

HS-33- ( ) 2B833 ( ) 

HS-38 2B838 

213945 

Shown 
in 

&.!..-

313 

314 

315 
316 

317 

318 

Receiv-er 
Type 

No . 

R-14 

R_14 

Sound 
Powered 

Type 

R-30- ( 

R-30-( ) 

ANB-H-l 

ANB-H-l 

Brush 
Type BJ 

Imp. 
of Set 

1000 cps 

8000 

8000 

512 

256 

256 

600 

600 

40000 

Cord 
Length No . Con-
� ductors 

2-1/2 2 

1 2 

10 2 

2 2 

1-1/2 2 

1-1/2 2 

Plug Harness 
Type Band Strap 

No. No. � 
PL-55 None . Worn 

in helmet 

PL-54 HB-7 

PL-58 HB-6 

PL-!55 HE-30 

None HE-30 

PL-354 HB-? 

PL-354 None 

Remarks 

Doub le receivsr headset wi th Cushions MC-114. Part of 
Rad iO Set SCR-194 . 

Doubl e receiver headset wi th Cushions MC-162 . Used with 
radio and interphone in ground vehicl es and aircraft . 
Similar to P-�3 except uses Cord CD-307 for bailout 
connection. Replaced by HS-30-{ ) and Cord CD.-604 
( which i ncludes transfonner ) for ground use and by 

HS-33-{ ) for a ir craft . Cord CD-30? is ordered 
separately . 

Double receiver headset with Cushions MC-114 . 

4 recs! vers On two hesdbends wi th four-conduc tor cord 
t erminat ed in two plugs . Ons unit of each headset 
connects ths telephone snd other connects to finder. 
Used in direct ion finding installat ions. 

Double ,  insert type r eceiver headset with ear Inserts 
M-300. When ulled with Cords CD-604 or CD-605 wh ich 
include Coil C-410 impedance is 8000 ohms. These and 
other cording errangsments of Headset liS-30- ( ) are 
shown in fi gure 316 . 

Double recei ver headset with Cush ions MC-l62 . Used 
with air craft red i a  and int erphone s et s .  

Double receiver headset f or  use in Air Corp s helmet s .  
Used wi th aircraft rad i o  and tnterphone s ets . 

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

"d ID 
'1 

� 
a 
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FIGURE 310 .  Headset P-11 F IGURE 311 . Headset P-16 FIGURE 312 .  Headset HS-20 
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FIGURE 313 .  Headset HS-23- ( ) FIGURE 314 . HEADSET HS-24 FIGURE 31� . Headset HS-30- ( ) 
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H 5-30 

CORD 
CD-bOS 

HIGH IMPEDANCE 
SINGLE CORD 

H5-30 

iV· CORD 
CD-b04 rrm 

CORD{ 
CD-307-A 

6 INCHES 
LONG 

HIGH IMPEDANCE 
WITH BAIL-OUT 

CORD { 
CD-307-A 

LOW IMPEDANCE 
WITH BAIL-OUT 

H5-30 

CORD 
CD-B74 

LOW IMPEDANCE 
51NGLE CORD 

FIGURE 315. Headset HS-30-( ). Cording Arrangements 
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t 311. HEAD AND CHEST SETS - DESCRIPTION AND STOCK NUMBERS, 

Chest Unit 

Type 
No. 

Shown Receiver 
Stock in Type 

��� 
HS-17-A 4B1277A 319 R-2l 

HS-19 4Bl279A 320 R-22 

HS-25-( ) 4Bl285() -

�7..( ) 4B1287() -

Sound 
Powered 

R-2l 

Headset 
Imp. 

256 

256 

700 
to 

1200 

256 

Cord 
Type Length Plug 

No. � No, 

T-26 1 0  

T-26 6 

6 

PL-58 

PL-58 

PL-58 

Microphone 
Type Res. 

No. Ohms 

SlmUar 75 
to unit 
of TS-9 

S:iJrilar 75 
to unit 
of TS-9 

Sound 700 
Powered to 

1200 a 

T-46 6 PL-58 T-30-() 1 20 

Remarks 

Double receiver headset witb Cushions MC-114 connected to chest unit. 
Press to talk swi tch on chest plate. Used ��th Telephones su ch as 
EE-8-( ) . Replaced by TD-2 and HS-30-( 1. 
Single receiver headset connected to Chest Unit. Switchboard oper­
ators telephone, also used with Telephone EE-8-( 1. Replaced by 
TD-l and HS-30-( ). 

Single "sound powered" type receiv er headset connected in parallel 
with sound powered microphone mounted on chest plate. 

Double receiver hesdset with Cushions MC-114 connected to Chest Unit 
equipped with cord to accom modate Plug PL-29l of Microphone T-30-( ) 
furnish ed separately. Replaced by Chest Set TD-3 with Headset HS-3O-( ). 

�agnetic microphone bas inductan ce as well us resistance. 

FIGURE 319. Head and Chest Set HS-1?-A FIGURE 320. Head and Chest Set HS-19 

I-rj III I-j 
UJ ..... ..... 



Par. 312 

312. CHEST SETS - DESCRIPTION AND STOCK NUMBERS. 

Type 
� 

stock 

� 
TD-1 4B417 

TD-2 48417-2 

TD-2-A -

Shown 
in 

� 
321 

Chest Unit 
Cord Microphone 

Type Leng th Plug Typ e Res. 
��� No. Ohms 

6 

T-26-.\ 6 

T-26 10 

T-26-.\ 10 

PL-58 Similar 75 
to unit 
of TS-9 

PL-58 Similar 75 
to unit 
of TS-9 

PL-5B Similar 75 
to unit 
of TS-9 

PL-5B Similar 75 
to unit 
of TS-9 

Remarks 

Used with double receiver Headset HS-3D-( ) 
wi th ear Inserts 14-300. Press-to-talk switch 
on chest plate. Headset HS-30-( ) ordered 
separately. TD-I plus HS-30-( ) replaces 
HS-l9-A. Replaced by TD-l-A. 

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

Similar to TD-l except equipped with longer 
cord. TD-2 plus Headset HS-30-( ) which is 
ordered separatel y replaces HS-17-A. Replaced 
by TD-2-A. 

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

TD-3 4B417-3 322 T-46 10 PL-58 T-45 60 For use with gas mas k. Lip Microphone T-45 or 
th roat Microphone T-30-( ) and Headset 

TD-4 

ItAICROPHONE 

PRESS TO TALK 
LOCK-!tWITCH 

323 T-5l 

T-52 

FIGURE 321. Chest Set TD-l 

PL-68-A T-45 
PL-55-A 

PL-68-A T-45 
PL-55-A 

HS-30-( ) ordered separately. Press-to-talk 
switch on chest plate. TD-3 plus HS-30-( ) 
replaces HS-27-( ). 

60 Chest Unit equipped with p ress-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. 

60 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 322. Chest Set TD-3 FIGURE 323. Chest Set TD-4 
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Par. 313 

313. HANDSETS - DESCRIPTION AND STOCK NUMBERS . 

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

No. No. � Switch � ductor No. RamarKs 

18-9-{ 4Bll09( 301 Yes 9 3 Spade Handset for t elephone use, 
Term. molded handle in which are 

mounted switch, receiver unit, 
and t ransmitter unit. Inter-
changeable as assembly. Parts 
not all interchangeable with 
various makes. Part of Tele-
phone EE-8-( ) . 

TS-IO-( ) 4BlllO( ) 309 No 6 2 Clips Two sound powered units con-
'1'1-37 nected in parallel mounted in 

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

TS-ll-( ) 2B611( ) Yes 6 4 PL-lex; Handset for radiO use, mOlded 
handle in wh ich are mounted 
press-to-talk switch, trans-
mitter and receiver units. 
Interchangeable as assembly, 
parts not interchangeable with 
variQJ.s makes. Cord eqUipped 
with built in RF coil. Part 
of RadiO Sets SCR-195 and 
SCR-543. 

TS-12-( ) 4Bll12( ) Yes 9 3 Spade Similar to 'lS-9-{ ) equipped 
Term. with hanger to engage switch-

hook. Used with but not 
part Of Telephone Box EE-9l. 

TS-13-( I 2B613{ ) Yes 5 4 PL-55 Similar to but not inter-
& PL-68 changeable with Handset 

TS-ll-( ), has 750 ohm 1/2 W 
resistor assembled in handle. 
Part of Radio Sets SCR-509, 
SCR-510, SCR-609( ) and 
SCR-6l0{ ) . 

TS-l4-( ) 2B6l4( ) 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-56l. 

TS-l5-( ) 4Bll15( ) Yes 5 4 PL-55 Similar to but not inter-
& PL-68 changeable with 'lS-13-( ) , 

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

Type L Yes 4-1/2 2 Similar to TS-10-( ) except 
Navy Code 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 3O? 
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314 . GENERAL. 

Sec tion IV 
Telephones 

--a. Thi s  s ection gives information con­
c erning the various types of telephones 
namely. local battery. common battery. 
and sound powered. 

b.  The impedanc e characteri stics of 
the sets have also been i ncluded as  an 
aid in determining the transmission 
losses whi ch are incurred when the t ele­
phones are bridged on working lines . 

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

Par. 314- 315 

o perators 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 
o f  failure of batteries either Telephone 
TP-3 may be used or Handset T8-1o-( ) 
may be connected to terminals R and Ll 
of Telephone EE-8- ( ) .  Under emergency 
condi tions o f  dry battery failure Tele­
phone TP-3 or Handset T8-1o- ( ) may be 
used by magneto switchboard o perators . 
O n  SWitchboards BD-'ll and BD-? 2  Hand­
s et TS-Io-( ) should be connected to 
the A and B multiple binding posts in 
the rear of the board. 

315 . TELEPHONES - DESCRIPl'ION AND SroCK NUMBERS . 

Type 
No. 

EE-8-( ) 

EE-9l 

EE-92 

EE-93 

TP-3 

TP-5 

TP-9 

Shown Efficiency Impedance Ref. 
Stock in V8-EE-8-( 1 at Manual 

No. � �Rec. 1000 cEsa Number Remarks 

4B5008( 324 0 0 900 �62' 'IV 11-457 Field telephone; weighs 9.5 lbs; local 
650 35" 'IV 11-333 battery; leather or canvas carrying 

case, ringer; hand ganerator, ringing 
range 3000-ohm line with leakage re-
sistance of 1000 ohms, 2000 ohms on 
lines equipped with two repeating 
Coils C-16l; holding bridge provides 
signaling to cammon battery switch-
boards; antisidetone circuit; Handset 
TS-9-( ); transmitter current supplied 
by two Batteries BA-30 (not included) 
on connections to either magneto or 
cammon battery boards. 

4B8l9l 325 0 0 Wall mounted telephone box; common bat-
tery; ringer; hand genera tor for sig-
naling magneto lines; antisidetona cir-
Cuit; Handset TS-12-( ) used with but 
not part of EE-9l; transmitter current 
obtained from central office battery. 

0 0 Telephone Box EE-9l mounted in wooden 
box for outdoor use. Box or dered 
seps ra tely • 

0 0 Telephona Box EE-9l mounted in Wltsl 
case for outdoor use. Box ordered 
separately. 

-25 +10 600 /10' m 11-2043 Field telephone; weighs 8 lbs; leather 
or canvas carrying case; sound powered 
handset T8-lD-( ); ringer; generator 
for signaling magneto switchboards. 
Used where conditions make batteryless 
operation necessary. 

4B550D-6 326 0 0 550 /30' 'lV 11-458 Combined hand telephone set; weighs 6 
lbs; cammon battery; ringer; dial 
(optional); antisidetone Circuit. See 
'lV 11-486 for transmission loss on 
lines of appreciable resistance. 

Includes amplifiers in transmitting and 
receiving.paths. 

aImpedance 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
cui t is open. 

See paragraph 906. 
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Par. 315 

BATTERY C O M PARTMENT 

FIGURE 324. Telephone EE-8-( ) 

SWITCHHOOK 

48 

OUTLET FOR HAND SET CORD 

FIGURE 325. Telephone Box EE-91 FIGURE 326. Telephone TP-6 



316 . GENERA.L . 

sec t ion V 
Loudspeakers 

Par. 316- 317 

--a .  The loudspeakers lis ted in paragraph 
317 may be found useful in one way loc al 
c ommuni cation circuits to indi viduals or 
to smal l groups of people . 

�. When operated from microphones or 
telephone s all of these loudspeaker s will 
require spee ch amplifiers f or sati sfac­
tory operati on. Any amplifier with a 
reas onably good response frequen cy char­
acteri sti c and capab le of del ivering 10 
to 15 db above 1 mi lliwatt should be sat­
i sfactory . 

317 . LOUDSPEAKERS - DESCRIPTION AND STO CK NUMBERS. 

Type 
..li£.:. 

Stock 
No • 

LS-l 6C35 

LS-2 2Z6302 

Shown Input 
in Impedan ce 

� Ohms 

6 

LS-3 2Z6303 . 1  327  8000 

LS-6 6C46C 

LS- 7 ZZ6310-7 328 4000 

LS-9 6C49 2 50 

LS-ll 60 51 2 50 

Descript ion 

4" elec tro-dynamic permanent magnet type speaker 
uni t . part of Radi o Recei ver B C-603 .  

6" elec tro-dynamic permanent magnet type speaker 
unit in walnut cabinet . Weighs 4 . 5  Ibs. Part of 
Rad io Equipment RC-13. 

6" el ectro-dynami c  permanent magnet type speaker 
unit inclosed in a steel box , over-all dimens ions 
8-1/4" x 8-1/4" x 5-1/4" , weighs 9 Ibs , with an 
impedance ma t ch ing tran sformer. uses but does not 
include 4-foot Cord CD-26 7 with Radio Receiver 
BC-312 or 2-foot Cord CD-371 with Radio Receiver 
BC-189 . Part of Radi o sets SCR-Z9g-A and SCR-Z9g-B. 

4" electro-dynamic , permanent magnet type speaker 
uni t  mounted with ba ffle and horn. Part of Public 
Address Sys tem PA-4. 

4" ele c tro-dynami c ,  permanent magnet type speaker 
unit with input transformer mounted in rec tangular 
steel case. 3-foot cord with Plug PL-55. Used 
with but not par t of Radio set SCR-284-( ) . 

S imi lar t o  LS-3 except lower impedance input trans­
former . 

S imilar to LS- 7 except lower impedance input trans­
former.  

FIGURE 327 . Loudspeaker LS-3 FIGURE 328 . Loudspeaker L8 -7 
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Par. 401-405 

CHAPTER 4 
TELEPHONE CENTRALS 

Section 1 
General Description 

!Q!. GENERAL. This chapter includes 
pertinent data on telephone switch­

boards and the associated equipment that 
makes up telephone centrals; test cabi­
nets and test boards tor telephone central 
applications; and tixed plant monitoring 
observing and recording tacilities. 

402. TELEPHONE SWITCHOOARD 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 
primer ly but can serve a limited num­
ber of magneto lines. No strictly 
long distance switchboards are included. 
Floor plan drawings are included for 
80me switchboards. 

403. SWITCHBOARD WORKING LIMITS. 
!!. The switchboard workIng Umi ts 

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 ottices, assuming the resist­
ance of each telephone to be about 
100 ohms and the resistance of the 
central oftice 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 otfice 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 tur­
nished by the manufacturers. These may 
be used in connection with engineering 
studies and are for average conditions. 
Variations in the electrical character­
istics ot different pieces of apparatus 
such as occur in commercial production 
may occasionally produce losses somewhat 
ditferent trom those listed. 

b. Paragraph 409 shows for various 
sWftchboard 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
--- proprlate 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, indic a ting 
the use and necessity. 
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Par. 405-408 

section II 
Tactical Telephone switchboards 

and central Office sets 

405. ADAPTER PLUG U-4/GT. This is a newly 
devel oped individual combined plug, 

jack and ne on glow lamp, shown in figure 
401, for attachment to a magneto tele­
phone line. It indi cates ringing signals 
by silent visual signal. It has plugs 
and sock ets 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-ll or SB-5( llpT including con­
ference connectio ns, can be performed 
with equipment of very much less weight 
by attaching the units to five or six 
lines that center at one po int and using 
a Telephone EE-8 - (  l for talking and 
ringing other stati ons. see TB SIG 61. 

407. MAGNETO SWIT CHBOARDS. The magneto 
switchboards listed in paragraph 

410 include nonmultiple mono cord type 
with a jack, a shutter type signal and 
a cord attached to each line circuit; and 
cord c ircuit type rr:agneto switchboards. 
A second switchboard of the same type can 
be added to increase the capacity. They 
are either provided w ith carrying cases 
or are self-encl osing for quick pack ing. 
All lines and trunks are pr ovided with 
electri cal protecto rs. Switchboards BD-9 
and BD-ll are abso lete but are incl uded 
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 p hantom circuit 
use as described in Basic Field Manual 
FM 24-5. 

408. COMBINED MAGNETO AND COMMON BATTERY 
- SWIT CHBOARDS. 

a. Combined magneto and common battery 
swrtchboards are components of Telephone 
central Office sets. The common battery 
lines in these have lamps in serie s with 
th e line, without line relays. The lamp 
jacks are in the multiple asso ciated with 
the line multiple jacks. Ordinarily only 
one line lamp per line is us ed. 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 ir ons. The power re­
quired to operate these sets is about 
1.75 kva at 1l5V a -c, 50 or 60 cycles. 

b. The se Telephone central Office sets 
can be instal led in less than six hours 
by a crew of twel ve men. The layout of 
Telep hone central Office Sets TC-l and 
TC-10 should b e  as shown in figures 410 
and 412 resp ectivel y; otherwise the cable 
racks will not fit and tem por ary racks 
will be required. 

c. Switchboards BD-80-A, BD- 89, BD-110 
and some BD-120 have non-lock edin ring 
off and rering lamp signal supervisi on 
for rr:agneto lines a nd two -way ringdown 
trunks which frequently results in short 
rering signals being overlooked. 

FIGURE 401. Adapter Pl ug U-4/GT 
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409. LENGTHS OF STATION LINE WIRE AND CABLE FOR VARIOUS SWITCHBOARD TRANSMISSION 
AND WO RKING LIMITS. 

Thousand Feet 
Nonloaded Cables 

Nonloaded Wires (wet,) Field Faper InBulate� 
(Wet.) . Switchboard 

Working Limits 
Obms 

083 
Ga1v. 
St'l. 

109 
Ga1v. 

080 104 
40% 40% W-13()..A Cc-345 

�. .2lL E!L WD-3/'fi W-UD-B !=!£ OO-355-A .!§....£. �. 22 gao 
50 
75 

100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
450 
500 
550 
600 
650 
700 2db 
750 limit 
800 
850 
900 
950 

1000 
1100 
1200 

2.0 
3.2 
4.1 
5.1 
6.1 
7.1 
8.1 
9.1 

10.2 
11.2 
12.2 
13.2 
14.2 
15.3 
16.3 
18.3 
20.3 
22.4 
24.4 

3.5 
5.2 
7.0 

10.5 
10.5 
12.3 
14. 
15.8 
17.6 
19.4 
21.1 
22.9 
24.6 
26.4 
28.2 
31.7 
35.2 
38.7 
42.2 

6.2 10.0 
9.7 15.6 

12.3 20.8 
15.4 26.0 
18.5 31.2 
21.6 36.4 
24.7 41.6 
27.7 46.8 
30.9 52.0 
34.0 54.2 
37.2 62.5 
40.2 67.7 
43.2 72.8 
46.4 78.1 
49.4 83.2 
55.6 93.6 
61.7 104.1 
67.8 114.4 
7 401 125.8 

26.4 45.8 80.2 135.3 
27.4 49.3 86.4 145.7 
30.5 
32.5 
34.5 
36'.6 
38.6 
40.6 
44.7 
4 8.8 

52.8 92.6 156.2 
56.3 98.7 166.4 
59.8 104.9 176.9 
63.3 111.1 187.5 
66.8 117.3 197.5 
70.4 123.5 208.0 
77.5 135.9 239.0 
84.5 148.4 249.5 

0.4 
0.7 
0.9 
1.1 
1.3 
1.6 
1.8 
2.0 
2,2 
2.4 
2.7 
2.9 
3.1 
3.3 
3.6 
4,0 
4.5 
4.9 
5.3 
5.8 
6.2 
6.7 
7.1 
7 .6 
8.0 
8.5 
8.9 
9.8 

10.7 
1300 52.8 91.5 160.6 270.6 11.6 
1400 4db 56.8 98.6 173.0 291.4 
1500 limit 60.9 105.0 185.4 312.5 
2000 81.3 141.0 247.0 416.5 
2500 6db 102.0 176.0 309.0 
3000 limit 122.0 211.0 371.0 

15db 

Nonloaded Wires (wet.) 
109 080 104 
Galv. 40% 40% W-130-A 

1.4
,...--,...

7....;.:...4_
-, 

2.9 
2.1 11.3 
2;8 15.3 
3.5 18.9 

22.7 
26.5 

5.7 30.3 11.8 
6.4 34.1 13,2 
7.1 37.9 14.7 
7 .8 41.7 16.2 
8.5 45.5 17.6 
9.2 49.3 ,--= 1-,9.:.: 1� 
9.9 53.1 20.6 

10.6 56.9 22.1 

r-
1_ 1...; ._ 3--, 60.7 23.5 
12.8 68.2 26.5 
14,2 29.4 
15.6 32.4 
17.0 35,3 
18.4 38.3 
19.9 41.2 
21.3 44.1 
22.7 47.1 
24.1 
25.5 
26.9 
27.4 

6.3 
10.0 

30.0 
33.4 
36.7 
40.1 
43.4 
46.7 
50.1 
53.4 
60.1 
6607 
73.4 
80.1 

3.1 
4.6 
6.1 

16.9 
18.4 

8.5 

86.7 39.8 20.1 

100.0 
106.6 
113.4 

45.9 23.6 
49.1 24.7 
52.2 26.3 
55.2 27.8 
58.2 29.4 
61.3 30.9 
67.6 34.0 

37.1 

Nonloaded Cables 
Field 
(Wet) 

CC-345 Paper Insulated Data Used in 
Above Table 

083 
Galv. 
St'l. St '1. � � WD-3/TT W-llO-B W-143 CG-355-A � 19 gao � 

Ohms/mile 130. 
Ohms/M ft 24.6 
db/mile (wet) 0.37 
db/M ft (wet) .07 
db/mile 

db/M ft 

75. 
14.2 

0.31 
.06 

43.8 25. 590. 
8.1 4.7 111.0 
0.25 O.lS 6.50 

.05 .03 1.23 

186. 
35.0 

2.80 
0.53 

35. 
6.6 
1.20 
0.32 

90. 
17.0 

1.70 
0.32 

42. 
8.0 

86. 17 1. 
16.2 32.3 

0.7 3 1.08 1.79 
0.14 0.19 0.34 
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(}l >P- 410. TACTICAL TELEPHONE 6WITCH�OARDS AND CENTRAL OFFICE SET6 - EQUIPMENT DATA. 

Switchboards 

Single Position 

Switchboard Type Number BIHl BD-il BD-14 BD-71 BD-72 SB-5( )/FT 
Technical Manual 'I'M il-331 'I'M il-330 TM il-550 'I'M il-2016 
Shown in Fig. No. 402 403 404 405 406 407 
Classification Obsolete Obsolete L't'd.st'd. standard Standard Standard 
Type Magneto Magneto Magneto Magneto Magneto Magneto 

Mag. L. per Pos.a 4 12 40 6 12 6 
Mag. Mult. per Pos. 
CB. L. per Pos. 
CB. Mult. per Pos. 
Man. Trks. per Pos.c 

Dial Trks. per Pos.c 
Univ. Trks. per Pos.c,d 

Cord Ckts. per Pos. Monocord Monocord 8 Monocord Monocord Monocord 
Dial Cord per Pos. 
Jks. in Con!. Ckt. 

Test Cabinet 
Grouping Key 
Oper. Ckts. per Pos. 
Simplex Coils 2 4 
Dry Ceils Req'd. 2 6 6 

Power Panel 
A.C. Power Distr. Cabinet. 
D.C. Power & Test Cabinet 
Rectifier 
Maint. Eqpt. 

Tool Eqpt. 
Cells, storage Batt. 
Battery Voltage 
Ringing Eq. AC 
Ringing Eq. DC 

Selective Ringing 
MDF Prot. Type Fuses Fuses Fuses Sparl<Gap SpsrkGap SpsrkGap 
MDF Prot. Type Spark Gap Splrk Gap Carbons 
MDF No. Prot. Prs. 4 12 40 6 12 6 
Prot. Panel Integral Integral Integral Integral Integral Integral 
Carrying Weight,packed 20 lb. 50 lb. 185 lb. 48 lb. 72 lb. il.5 lb. 

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

bIncludes 2 "Through" jack circuits and 5 "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 incaning and automatic outgoing. 

central Office sets 
Single Position 

TC-2 TO-4 TC-12 

BD-89 BD-96 BD-91 
TM il-MO TM il-552 'I'M il-556 

408 409 410 
standard Standard Standard 
Comm.Batt. Magneto Magneto 

20 40 20 

57b 

2 

1 
4 4 

15 12 8 
1 1 1 
5 6 4 

BE-70-B 
Yes Yes Yes 

1 2 1 
12 8 4 

6 8 

BD-98 

RA-36-( ) 
ME-6 ME-il ME-30 

TE-44-A 
12 

22-50 
Telering Telering Telering 
Interrupter Convert ere Converter 

2 Party 
Heat Coils Fuses Fuses 
Carbons Carbons Carbons 

80 44 24 
BE-79 BD-97 Integral 

To-1 

BD-80 
'I'M il-555 

4il 
L't·d.st'd. 
Comm.Batt. 

50 
60 
60 

120 
5 

5 

15 
1 

10 

BE-7o-F 
Yes 

2 

BIHlO 
BE-75 
BE-72 

RA-36-B 
ME-4 

TE-44 
24 

40-56 
Te1ering 
Converter 

HeatCoilB 
Carbons 

100 
FM-19 

Multiple Position 
TO-5 TO-IO 

BD-ilO 
'I'M il-558 

412 
L't'd. St'd. Subat. St'd. 
Comm.Batt. Comm.Batt. 

50 
60 
60 

120 

4 
15 

1 
10 

BE-70 
Yes 

2 

BD-go BD-90 
BE-75 BE-75 
BE-72 BE-72 
RA-36 RA-56-B 

ME-4 

TE-44-A TE-44 
24 24 

40-56 40-56 
Telering 
Converter 

HeatCoilB 
Carbons 

100 
FM-19 

TC-20f 

BD-120 

415 
Standard 
Corom.Batt. 

50 
60 
50 
60 

8 
15 

1 
10 

Yes 
2 

BD-152 

RA-91-( ) 
ME-63-( ) 

TE-44 
24 

40-56 
Telering 

Aut.E1ect. Co. 

2 Party 
Heat Coils 
Carbons 

75 
FM-64 

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

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

fNot in production. 
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FIGURE 402 . Swi tchboard BD-9 

FIGURE 404 . Swi tchboard BD-14 

FIGURE 403 . Switchbo ard BD-II 

FIGURE 405 .  Swi tchboa rd 
BD-?l 

FIGURE .. 406 . Swi tchboard BD-72 
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FIGURE 407. Switchboard SB-5( )/PT 

BOr9 BO-89 

BE-79 

FIGURE 408. Two Telephone Central Office Sets TC-2 
(Assembled) 
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BB-46 BE-70 FM-19 

FIGURE 411. Telephone Central Office Set TC-l (Assembled ) 
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Bo-no 9E-72 

BB-46 BE-70 FM-19 

FIGURE 4�2. Telephone Central Office Set TC-10 (Assembled) 
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Par. 411 

411. TACTICAL TELEPHONE SWITCHBOARDS AND 
- CENTRAL 0 FFICE SETS - DESCRIPTION. 

a. SWitchboards. 
-(1) SWITCHBOARD BD-9. Field or camp 

monocord switchboard with ribre carrying 
case, total weight about 20 pounds, 
packed. Telephone EE-8-( ), ordered 
separately, is used ror 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 Bat�eries 
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 dro� 
Obsolete - no longer procured. Replaced 
by SB-5( )iPT. 

(2) SWITCHBOARD BD-ll. Same as 
Switchboard BD-9 in general design and 
reatures except more lines provided. 
Total weight about 30 pounds packed. Ob­
solete - no longer procured, replaced by 
SWitchboard BD-72. Two Switchboards 
BD-ll 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 
ror temporary or semi-permanent installa­
tion. Cord circuits are ring-thru �ype 
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 �wo 
Batteries BA-23 ordered separately. 
Ltt'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 or 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 �wo 
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 opera�or's head 
and ches� set. Six Batteries BA-30 
required (3 talking and :3 night alarm), 
ordered separately. 

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

(6) SWITCHIDARD SB-5( )/PT. Field or 
camp monocord switchboard with case and 
moisture proof Bag BG-169. Weigh� abou� 
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 rin�down 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 swi�chboards can be 
operated side by side by one attendan�. 
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 
wi�h separate supervisory lamps for front 
and back cords and a third lamp for mag­
ne�o line and ringdown trunk supervision 
which does not lock in; rings on fron� 
cord only. Uses magneto lines as two-way 
ringdown trunks. Trunks to manual and 
dial common battery offices are two-way, 
designed to termina�e on subscriber's 
line circuits at the distant office and 
are ringdown incoming and automatic ou�­
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 th� 
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 rlexible cables connect component 
parts. Includes Main distributing frame 
Cabinet BE-79 which has space for but 
does not include simplex coils; Batteries 
BB-46 for 24V; Power unit PE-75-( ); 
power Panel BD-98; a-c power distribution 
Cabinet BE-75; Rectifier RA-36; 1 chair; 



2 operator's head and chest sets; c on­
necting cables; Mai ntenance Equipment 
ME-6 (Misc . items but no spare parts ) ;  
wire chi e f's t est s et, Cabinet BE-7G-B; 
and Tool Equipment TE-44 . 

(2) CENTRAL O FFICE SET TC-4. Division 
o r  other headquart ers non-multiple mag­
neto central o ffice o f  whic h  Switchboard 
BD-96 is the main c omponent and which i s  
a portable single po s ition housed i n  a 
steel cabinet whi c h  acts as i ts base when 
in u se and as a shipping case for trans­
portation. Weight a bout 590 pounds, 
pack e d ,  o f  which largest package is 15" x 
22" x 27" weighing 225 pounds .  Cord c ir­
cuits are ring-thru type with one ringo ff 
or rering drop; rings on both cords . 
Hand generator in swi tchboard for emer­
gency ringing curr ent . One dial cord. 
Six jack conferenc e c ircuit . Simplex 
c o ils fo r any eight lines for telegraph 
or phantom use. Includes Panel BD-97 
which is a main dist ributing frame unit, 
equi pped with high po tential and sneak 
current arrest ers wired to binding posts 
for incoming lines; six Batteries BA- 30; 
operator's head and chest set; rubber 
c overed flexibl e cables to connect com­
ponent parts; Maintenanc e Equipment ME- ll 
which includes tools , a few misc ellaneous 
items and some spare parts . Panel BD-97 
includes T el ering to fUrnish ringing cur­
rent if 115V a- c, 50 or 60 cycle power 
is avai lable . Converter M-222 operating 
on two Batteries BA-23 can be used if 
a-c is no t available but must b e  ordered 
separately . Grouping key permits two 
adjac ent switchboards to b e  operated by 
one attendant . Four drop signal trunks 
provide co nnection to manual or dial co� 
mon battery control o ffic es . Magneto 
lines c an be used for t erminating two-way 
ringdown trunks . Cover o f  switchboard 
serves as operator's chair . 

( 3) CENTRAL O FFICE SET TC-12 . Army 
Air For c e  squadron or o ther headquarters 
nonmultiple magneto c entral o ffic e, o f  
whi c h  SWitchboard BD-91 i s  the main 
component and whi ch is a portable Single 
posit ion housed in a steel cabinet whi ch 
acts as its base when in use and as a 
shipping case fo r 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
o ff or rering drop . Hand generator in 
swi tchboard for emergency ringing cur­
rent.  One dial co rd . Four jack con­
ference c i rcuit . Simplex co ils on four 
lines for telegraph or phantom use . In­
cludes operator's head and chest s et , 
Maintenanc e Equipment ME-30 which in­
cludes tOOls, a few miscellaneous i tems 
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 adjac ent swi tchboards to 
be operated by one attendant . Line lUSes 
and gap arresters are mounted in rear o f  
swi tchboard and binding posts on this 
equipment serves as main distributing 
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frame . Drop s i gnal trunks provide connec­
tion to manual or dial common battery 
c entral offices designed to t erminate 
there on subscriber's line c ircui t s . 
Magneto lines can be used for terminating 
two-way ringdown trunk s .  Cover 0 l' s m  tell­
board serves a s  operato r's chair . 

( 4) CENTRAL OFFICE SET TO-I. Army o r  
o ther headquarters complete transportable 
multiple type magneto and common battery 
central orfice set shi pped in carrying 
cases enclosing the majority o f  its co� 
ponents , of whi ch three Swi tchboards 
BD-8G-A are the main components .  Total 
wei ght about 10,600 pounds, packed for 
export . Largest package i s  86- 3/4" x 
33-1/4" x 43-3/8" and weighs a bout 900 
pounds , packed for export . Two panel 
pos itions; can be used in groups of 1 to 
6 in one lineup . MUltiple jacks are 
seri es cut-off type which o bviat es cut 
o ff relays on common battery line cir­
cuits . Lamps are used as trunk si gnals 
and in series with the line and without 
the use of "line" relays on common bat­
tery lines. Drops are used o n  the mag­
neto lines . Magneto lines may be used 
for t erminating two-way ringdown trunks .  
Cord circuits are "Universal" ( i . e .  can 
connec t magneto lines to c ommon battery 
lines ) ,  bridged impedanc e, s eries con­
denser type with s eparate lamps on front 
and back cords for supervision on common 
battery lines and a third lamp for mag­
neto line and ringdown trunk supervi sion 
which does no t lo ck in; rings on front 
cord only . Trunks to manual and dial 
common battery central o ffices are two­
way, designed to terminate on subsc riber's 
line circuits at the distant o ffi ce and 
are ringdown i ncoming and automatic out­
going . With dial offi c es that reverse 
the line when the called party answers, 
these trunks will extinguish the c ord 
lamp at that time and relight it when 
they hang up . With some manual c entral 
o ffices the marginal differenc e b etween 
the line relay current and the cord c i r­
cuit current will operate the cord super­
visory lamp when operato r at distant of­
fi c e  answers or rel eases . O therwise the 
o perator must depend for supervlslon on 
the one lamp of the cord that is connec� 
to the local line . Hand generator on 
each posi tion for emergency ringing powe� 
SpeCial jacks are provided on each posi­
tion which permit a second o perator using 
a Telephone EE-8-( ) to ass ist in han� 
traffi c  on a position. A grouping key on 
each pos i tion transfers the c ord c ircui ts 
to an adjacent position operator's c i r­
cui t .  One dial cord and one 10 jack con­
terenc e circuit per posi tion . Rubber 
covered flexible cables conne c t  c omponent 
parts . These switchboards may be oper­
ated in multiple with Swi tchboards ED-IIO 
but the trunks are different and canno� 
be bridged, and the Swi tchboards BD-IIO 
must be o n  a rai s ed platform 1 0  in.  high 
to bring key shelves to s am e  level as 
Swi tchboard BD-80-A. Includes one cross­
connecting Frame FM-l9 for each swiWhboam 
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position installed, (eaoh of whioh ter­
minates 100 lines with a oarbon block 
arrester and a heat ooil for eaoh line 
wire and binding posts for terminating 
field lines: the line binding posts are 
oonneoted to another set of binding posts 
to whioh oross oonneotions oan be at­
taohed to run to a third set of binding 
posts where the conneoting cables to the 
switohboard position attaoh): �our 
batteries BB-46 for 4SV; Power Unit 
PE-75-( ); power Panel BD-90; Reotifier 
RA-�5; test and power distribution 
Cabinet BE-72; � operator's chairs; 6 
operator's head and chest sets; conneot­
ing oords (oables): oable raoks; Main­
tenance Equipment ME-4 (misc. items but 
no spare parts): wire chief's test set, 
Cabinet BE-7o- ( ); and Tool Equipment 
TE-44- ( ). Rep' 1. by TO-20. 

( 5 )  OENTRAL OFFICE SET To-5. Con­
sists of the additional equipment neces­
sary to make two Telephone Central Of­
fioe Sets from a single Telephone Central 
Offioe Set TO-l or To-IO, or three sets 
from two. Particularly usefUl in moving 
a central office set from one location to 
another, plaoing one or two positions in 
service at the new location while keep­
ing the remainder working at the old 10-
oation. Includes Batteries BE-56; 
Rectifier RA-36, power Panel BD-90; 
test and power distribution Cabinet 
BB-72; and necessary maintenanoe tools, 
cable racks t etc. Replaoed by 
AN/GTA-l-( ]. 

(5) CENTRAL OFFICE sn TC-IO. ArmY 
or other headquarters complete transport­
able multiple type magneto and common 
battery oentral offioe set in which the 
three Switchboards BD-IlO differ from 
the Switchboards BD-So-A in being trunk 
type with handles and which require no 
paoking oases. Trunk type oarrying cases 
are used for the majority'of the other 
oomponents. Total weight about 10600 
pounds, packed for export. The largest 
package is �6-3/4" x 26-1/2" x 72" and 
weighs about 900 pounds paoked 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 whioh 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 oommon battery lines. Drops 
are used on the magneto lines. Oord cir­
cuits are WUniversal" (i.e. can oonnect 
magneto lines to oommon 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 oonnections to 
manual or dial common battery offices, 
rings on front cord only. Uses magneto 
lines aE} two-way ringdown trunks. Trunks 
to manual and dial oommon battery central 
offices are two-way. designed to termin­
ate on subscriber's line cirouits at the 
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distant office and are ringdown inooming 
and automatic outgoing. These trunks do 
not give supervision on cords oonneoted 
to them, therefore the operator must de­
pend for supervision on the lamp of the 
cord that is connected to the looal line. 
Hand generator on eaoh position for 
emergency ringing power. Special jaoks 
are provided on each position which per­
mit a second operator, using a Telephone 
EE-B- ( ) to assist in handling traffic 
on a position. A grouping key on each 
position transfers the cord circuits to 
an adjacent position operator's oircuit. 
One dial cord and one 10 line conference 
circuit per position. Rubber oovered 
flexible cables connect component parts. 
These switchboards may be operated in 
multiple with Switchboards BD-So-A but 
the trunks are different and cannot be 
bridged and the Switchboards BD-IIO must 
be on a raised platform 10 in. high to 
bring Key shelves to same level as 
Swi tchboard BD-So-A. Includes one cross 
conneoting Frame FM-19 for eaoh switoh­
board position installed (each of which 
terminates 100 lines with a carbon blook 
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 conneotions can be 
attaohed to run to a third set of bind­
ing posts where the oonnecting cables to 
the switchboard position attach); oable 
raoks; four Batteries BE-45 for 48Vj 
Power Un! t PE-75- ( ); power Panel BD- 90; 
Rectifier RA-36: 3 operator's chairs; 
6 operator's head and ohest sets; con­
neoting oords (cables); �re chief's test 
set, Cabinet BE-7o-( ); Maintenance 
Equipment ME-4 (misc. i tams but no spare 
parts); and Tool Equipment TE-44-{ ). 
Rep'l. by TC-20. 

(7) CENTRAL OFFICE SET To-aO. Army 
or other headquarters complete trans­
portable multiple type magneto and oom­
mon battery central offioe set in whioh 
the three Switchboards BD-120 like 
Switchboard BD-110, are trunk type with 
handles and whioh require no paoking 
oases. Trunk type oarrying oases for 
the majority of the other oomponents. 
Two panel positions to whioh a fourth 
Switchboard BD-120 oan be added in one 
line-up. The three position oomplete set 
is designed so that each oomponent 
weighs less than 750 ponndsl exclusive of 
the power pl.ant. Mul.tiple .lacks are 
series out-off type whioh obviates cut­
off relays on oommon battery lines. 
Lamps are used in series with the line 
and without the use ot "line" relays on 
common battery lines. Drops are used on 
trunks and magneto lines. Magneto lines 
can be used in terminating two-way ring­
down trunks. Cord oircuits are "1Jni­
versal" (i.e. oan oonneot magneto lineste 
oommon battery lines). Separate lamps on 
tront and baok cords provide supervision 
on common battery lines. So.e have a third 
lamp tor nonlockin r1�ott and rering tbr 
magneto line and ringdown traDk superrls1on! 
and others have a drop. Rings em troat oora. 
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only. Trunks to manual and dial common Central Offic e Set TC-l or Switchboards 
battery central offices are two-way. BD-IIO of  Telephone Central Offic e Set 
designed to terminate on subscriber's TC-IO. Includes one cross connecting 
line circuits at the distant office and Frame FM-54-( ) for each switchboard 
are ringdown incoming and auto�atic out- position installed (each of which ter-
going, operating the cord supervisory minates 75 lines with a carbon block ar-
lamp when operator at distant o ffice rester and a heat coil for each line wire 
answers or releases .  Hand generator on and binding posts for terminating field 
each position tor emergency ringing power. lines; the line binding posts are con-
A splitting key divides the cord circuits nected to another set of binding posts to 
into two groups and permits two operators which cross connections can be attached 
to work one position. A heating unit is to run to a third set of binding posts 
in base o f  each position. A grouping key where the connecting cords to the switch­
on each position transfers the cord cir- board position attaches): Cable racks; 
cuits to an adjac ent position operator's four Batteries BE-46 for 48V; power 
circuit; one dial cord and one 10 jack Panel BD-IB2-( ); power Unit PE-75-( ); 
c·onferenc e circuit per position. Rubber Rectifier RA-91-( ); connecting cabl es. 
covered flexible cables with spade ter- 3 operator's chairs, 6 operator's head 
minals connect component parts. These and chest sets; Maintenance Equip-
switchboards cannot be used in multiple ment ME-63-( ) ; and Tool Equipment 
with Switchboards BD-80-A of  Telephone TE-44-(). Replaces TC-l and TC-lO. 

412. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS -
- WORKING LIMITS IN OHMS. 

To J4agn eto Tel.- TO Common 
phone EB-S-( ) Batte:ry 

lin L.B. �sitionl Telephone Trunks to Trunks To 
llax. Com. L02l! 'lP-6 Dial Of1'1 ce Manual Of1'1 ce 

No With Min. Max. Min. Min. 
NODlIIIlclature Repeat Repeat Ins. Condo Ins. Max. Ins • Max. 

Name 

SWi tchbcards 

Telephone 
Central 
Office sets 

TelBphone 
Oentral 
Office sets 

Tel ephone 
Central 
Of1'1 ce Sets 

Te lephon e 
Central 
Office Sets 

Te1!phone 
Central 
Office 

Type No. 

BD-9, 
BD-ll. 
BD-14. 
BD-71, 
BD-72 
SB-5 ( )/PT 

'ro-2 

TO-4, 
TO-1 2 

TC-1 

'ro-10 

TO-liO 

.Q2!!!... � 1!!!.:. Loop 

3000 alOO 1000 

ZOOO 2000 1000 200 

ZOOO 2000 1000 

3000 alOO 1000 500 

3000 alOO 1000 600 

� Condo Loop !!!:.. 

5,000 fDO less 15,000 
than limit 
of distant 
of ficeb 

000 le ss 
than limit 
of distant 
officeb 

10,000 Limit of 30,000 
distant 
otticeb 

10.000 Limit of 
distant 
officeb 

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

Oond. Loop 

600 less 
than limit 
of distant 
officeb 

300 less 
than limit 
of distant 
offi ceb 

Limit o f  
distant 
officeb 

Limit of 
distant 
officeb 

b 
The limits referred to are the working limits in terms of � 
conductor loop resistance to common battery telephones, of the dis­
tant office to which the tactical switchboard is to be connected. 

Min. 
Ina .  
� 

10.000 

10,000 
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ill. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS -
TRANSMISSION LOSSES IN DB AT 1000 c'1'CLEs. 

Average Losses Caused by Ell!lipment in Added Los ses Due �o 
a SWitchboard Connecti on o]!!rator Brid�e 

Added PUsh Push Moni-
Mag. Line Mag.Line Mag.Line fer Each CB Line CB Line to Talk to 'l8lk toring 

N omenclature 
Name me No. 

SWitchboards BD-9 
BD-ll, 
BD-14, 
BD-71 ,  
BD-72, 
SB-<i ( )ft'T 

Telephone TC-2 
Central 
Office set 
Telephone TC-4. 
Central TC-12 
Office Sets 

Telephone 'fC-l 
Central 
Office Set 

Telephone TC-lO 
Central 
Offic e set 

Telephone 'fC-20 
Central 
Office Set 

to to 
Mag.Line CB Line 

0 . 5  

0 . 3  0.3 

0 . 5  

0. 2 0 . 4  

0 . 2 0.4 

to Repeat to to Key' Key Key' 
Trunk Coila CB Line Trunk � Operated Ope:nl.ted 

0 . 7  1 . 5  3. 0 

1.0 0.7 0.3 1.0  1.5  3. 0 0. 2 

0. 7 1 . 5  3.0 

1.1 0 . 7  0.5 1.2 1.0  2. 5 0. 2 

1 . 6  0. 7 0.5 1.7 1.0 2. 5 0.2  

aRepeat coils provided in IlI9.gnato loops fo r Simple x telegraph or phantom circuit use. 

ill. TACTICAL TELEPHONE SWITCHBOARDS AND CENTRAL OFFICE SETS - STOCK NUMBERS 
AND LOGISTICAL DATA . 

Wei ght or 
Lar�est P�. Tot al Weight Total 

Pack ed In Packed In cu.ft. 
for Carrying for Carrying Pack ed 

Nomencl am re stock Export Cases Export Cases fer Ship 
Name Type No. � � lb s.  � Ibs. Export � 

SWi tchbo ard BD-9 409909 35 20 35 20 2 0.1  
SWit chbcard BD-ll 4C9911 56 30 56 ZO 3 0.1 
SWit chboard BD-14 409914 Iffi 185 9 0.2 
SWitchboa rd BD-71 409971 84 48 84 48 3 0.1  
SWitchboard BD-72 409 972 105 72 105 7 2  4 0.1 
SWitchboard SB-5 ( )/PT 11-1/2 11-1/2 
Tel ephone TC-2 4027002 40 0  3412 2900 146 3. 6 
Central 
Office Set 
Telephone 'fC-4 40 27004 240 2)0 650 590 2l. 0.5 
Cent ral 
Offic e Set 
Telephone TC-12 4027012 225 380 325 12 0.3 
Central 
Office set 
Telephone TC-l 4027001 887 740 10596 7900 543 13. 6  
Central 
Office Set 
Telephone 'fC-5 40 2'7005 2531 149 3. 7 
C entral 
Offic e Set 
Telephone TC-IO 402'7010 887 740 10596 7900 543 13. 6  
Central 
Office Set 
Telephone TC-20 4C2702) 
Central 
Offic e Set aBased on 40 eu. ft. = 1 ship ton. 



Section III 
Fixed Plant Telephone SWitchboards 

415. GENERAL . --a . As stated in Chapter 2 ,  the 
use of commerci al swit chboards 
rather than Army portable switchboards 
has proven satisfactory. Headquarters 
have remained at one location long enough 
and are l arge enough to justify commercial 
installations . PBX type switchboards can 
be used at the small er outlying head­
quarters and connected to the larger 
switchboards which operate as tandem and 
long distanc e switchbo ards for them. 
Trunk c ircuit usage thereby is more 
economical and effici ent . The operating 
advantages are faster service s ,  less 
maintenance and personnel . Tactical 
switchboards are thus freed for use where 
speed of installation and mobility are 
required . 

�. Fixed plant telephone swi tchboards 
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 
Servic e  on speci fic order. Bo th single 
position and multiple switchboards are 
inClUded in the list that can be rur­
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 c an provi de 
fOr a small number of magneto line ter­
minations . Equipment for dial servioe 
is also listed . Spare parts for one 
year ' s  servic e  are included with each 
swi 'l<chboard . 

416. SINGLE POSITION SWITCHBOARDS . 
a. The single position commercial llYJ;le 
swItchboards are suitable for small cen­
tral offices . They should be ordered by 
their stock number fol lowed 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 oharging equipment are located else­
where . 

�. The associated equipment which will 
be furnished with the magneto s ingle po­
sition switohboards consists of the fol­
lOwing items : main distributi ng 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 
oable : and an operator's chair , 17- 21 
inch : and a wire chief ' s  test cabinet 
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when speCi fied. Installation equipment 
and toO l  equipment will not be rurnished 
with the magneto switchbo ards . It is as­
sumed that the installer will have avail­
able the necessary small tools required 
for installations of this type . Dry cell 
batteri es for the operato r ' s  tel ephone , 
the night alarm cirCUit and the wire 
chief ' s  test cabinet should be o btained 
locally. 

c .  The asso c iated equi pment which will 
be-rurnished with the common battery 
single position switchboards consists 
o f  the following items : power panel in­
cluding 2Q- cyc le ringing motor-generator, 
static converter or vi brato r :  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 swi tchbo ard cabl e ;  50 feet No . 22 
gauge 26 pair lead covered swi tchboard 
cable ; and a Cabinet BE- 7 Q- {  ) ( wire 
chief ' s  t est s et )  if required . Instal­
lation equipment consisting of nail s ,  
screws , nuts , bolts , wire , cabl e ,  tape 
twine , etc . will not be rurnished exc ept 
for iSO lated installations where in the 
judgment of the Army Communicat ions Ser­
vic e  the installation forces will not 
have them . Thi s also applies to tool 
equipment for the installation work on 
one position switchboards . 

417. MULTIPLE SWITCHBOARDS . 
--a. The commercial �ype multiple switch­
boards and asso c iated equipment ( bat­
teri es ,  frames , power units , test cabinsE, 
etc . ) are of the type which require con­
s iderable installation effort for placing 
them , and for plac ing and terminating the 
necessary wires and cables . Both manual 
and dial equipments are listed . The use 
and installation of these switchbo ards i s  
engineered b y  the Army Communi cations 
Servi c e .  They are ror service in areas 
comprising several hundred common bat­
tery o r  dial telephon.$ and they also 
can serve a small number or 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 asso ciated with the line 
j acks in the multiple and have no 
answering j acks . 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 c as e  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 permiSSi ble 
length of line . Line lamps can be placed 
or removed in the several a�pearances in 
the swi tchboard , as required to proper­
ly distribute the traffic . The swi tch­
boards have trunk circuit eqUipment 
available to meet most of the conditions 
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required in the switching c enter networ� 
These include ringdown and common battery 
trunks that terminate on subscriber's 
lines at the distant o ffice.  Suggested 
floor plans for some of these switching 
c enters are shown , but these may be 
varied to meet the situations encountered 
in available space ,  for o perating and 
t erminal rOOms . Detailed installing in­
structions are furnished with each job .  
They are listed approximately in the 
o rder o f  their capacity in number of lines. 

b. Asso ciated equipment consisting of  
marn 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; fac e  equipment consisting o f  
jacks; lamps; caps; designation strips; 
short multiple cable; cable separators 
for the first and second appearanc e of  
2 0 0  lines; 500 feet 2 2  gauge 20 pair 
switchboard cabl e ;  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
t ery lines; common equipment consisting 
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of  a cable turning section and two end 
sections ; 60 feet of cable rack; one lot 
o f  installation equipment ( nails , screws 
bolts , nuts , clamps, wire , cable , tap e ,  
twine , varnish , solder , beeswax, etc . ) ;  
one tool equipment ( conSisting of brace 
and bits , drills . saws , files , punches , 
hammers . level , plumb bob ,  plane , square , 
c hisel , wrenches , SCissors , knife , screw­
drivers , pliers , torch, furnace ,  solder­
ing coppers , paraffin, pot, dipper, 
thermometer , stencil kit , brush, electric 
soldering iron,  etc . ); main distri buting 
frame . consisting o f  three Verticals with 
606 arrestor pairs and terminals for 420 
pairs ; 6000 feet jumper wire; three pipe 
ground rods; storage battery; electro­
lyte ; wire chief ' s  test cabinet; opera­
tor 's chairs , 24-28 inch; spare parts 
for o ne 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 
No . of Total Hours 

Positions o f  Work 

;3 500 
4 7 50 
5 1200 

10 2500 
15 4000 
20 6000 
25 8000 

Approximate 
Shortest 

Installation 
Interval - Days 

4 
5 
6 
9 

11 
13 
1 5  
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418. FIXED PLANT SINGLE POSLT�TELRRQNJLIDill'CBBOARD - K�UIPMENUATA 

Western Blectrlc CO_e Inc. 

Switchboard Code Number W6B(PBX) 56QSC(PBX) 55lB(PBX) 551B(PBX) Gl 
(Cordless) (lioditied) (X-66070) (llod11'iad) 

Shown in l'igure Number 414 416 416 417 418 
Type 01' IDcal Unes Served CB CB CB &; llag. CB CB &; JIag. 
Suitable for Use as PBX PBX PBX PBX Small 

Central 
Off1ce 

No. llagneto IDcal Unes 20 drop 
signala 

No. Common Battery Locel 12 w1th 80 w1th 20 with 100 with 
Unes with lamp signals magnet1. line line re- line 

s1gnels relays lays relays 
20 without 
line relays 

No. Convertible Lines t CB 1000. 
to JIag" with lamp signals Line re-

lays on 
all 11nes 

Totel Capacity, Unes 12 80 60 100 100 
No. Trunks Common Battery 5 drop 16 3 16 10 

llanuel or Diel, with lamp s1gnal 
s1gnals, terminating on 

:�b�1;�r �..!!:l 
c�m�:g 

Trunks of other types Two-way Two-way Two-way Two-way 
ava1labls r1ngdownc r1ngdownd ringdownd ringdownd 

�=�1.d Two-way 
automat led Two-way 

autoJllBt1cd Two-way 
automa�1cd 

No. Cord C1rcuits w1th 5 0ne_ 16e lOS 16e 151' 
lamp supervisory s1gnals JIlBgnet1c thru bat- thru bat- thru bat- repeating 
in both front and back s1gnal tery feed tery feed tsry fead coil bat-
cords . axe ept 88 Doted thru batt'y on trunk. on trunk on trunk tery feed 

feed on conn. conn. conn. (Un1versal) 
trk.conn .. 

Style Operators Set Desk stand Head and Head and Head and Head and 
or hand chest set chest set chest set chest set 
set 

1Ia1n Battery Voltage 24 24 24 24 24 
(11 Cells) 

llaster Ringing Key for Yes 
Party Unss 

Dial Arrangeman t ln operatar's In operator's In operator's In opera1Xr's D1al 
01rcu1t C1rcu1t Oircu1t 01rcuit Cord 

We1ght of Sw1 tchboard 
Pos1tion Pounds 

135 000 600 000 487 

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

battery local line can be used at one end and a conunon battery trunk termination at 
c the other, it the trunk l.oop resistance permi ts. .  

Wired for one two-way , ringdown trunk which i f'  used n ecess itates Circuit changes in 
switchboard. 

llanufacture:r, 
Keliol!!l Switchboard &; SUl!l!lZ ilo. 

45JR KlOO(PBlC) lWE Universal 

419 420 421 
CB &; llag. CB IIag. cll &; JIag. 
Small PBX Small Small 
Central Centrel Centrel 
Ottice Otfice Office 
20 lamp 100 drop 
signala signala 

40 100 with 
line 
relays 

400. 1000. 
with line Line re-
relays lays on 

ell lines 
100 100 100 100 

10 10 10 

161' 16 e lfl'TwO- 161' 
repeating thru bat- drop repaating 
coil bat- tery fesd s1gnal non- coil bat-
tery feed on trunk r1ng thru tar:\' fead 

(Un1versal) conn. _eto (Un1 versal) 

Head and Head rec. Head rec. Head and 
chest set bracket bracket chest set 

trans . trans. 
24 24 24 

Yes 

In oparator's In cpsrator's Not used D1el cord 
01rcuit C1rcu1t 

660 600 600 500 

d 

strombers-Carlson Co. 

IIagneto Universal 

422 
IIag. CB &; IIag. 

Small Small 
Centrel Central 
Oftice 01'1'1.e 
100 drop 
signala 

1000. 
Une re-
lays on 
ell linss 

100 100 

10 

16eTwo_ 161' 
magnet1c repeating 
signal,non- coll bat-
ring thru, tsry teed 
magneto (Un1versal) 

Bead ree. Hsad and 
bracket chest set 
trans. 

24 

Yes 

Not usad D1al cord 

315 526 

106(PBX) 

423 
CB 
PBX 

100 with 
line 
relays 

100 

10 

Two-way 
r1ngdownd 

�=�1cd 

168 
subscriber's 
br1dged 
1mpedance 
series 
condenser 
Head rec. 
bracket 
trans. 

24 

In opet'8tar'a 
Circuit 

000 

eNot furn1shad excerpt it ordered as addi 1;ionel equipmeIJt . 
Ringlng on both front and back cords. fRinging on both front and ba.ok cords ; locked in raring on magneto lines and two-way 

ringdcM' n trunks . 
� '1 . 
.... /-' (XI 
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FIGURE 415. No . 550SC Switchboard 
( Modified ) 

( Western Electric Co . )  

FIGURE 414 . No. 506B Switchboard 
( We stern Elec tric Co . )  

POW E R  
EQU I PM E NT 

PROT E CTOR 
i F R A M E  

S W IT C HBOA R D  

FIGURE 416 .  No . 551B ( Spec i al Per X-66070 ) Swi tchboard 
( Western Electric C o . ) 

�I� 

r � � 

'"d Pl 'i 
"" I-' CD 



'I 
I--' 

FIGURE 417 .  No . 551B Switchboard 
(Modified ) 

( Western Electric Co . )  

FIGURE 418 . Gl Swi tChboard 
( Western Electric Co . )  

FIGURE 419 . No . 45JR Switchbo ard 
( Kellogg Switchboard & Supply Co . )  
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FIGURE 420 .  KIOO Switchboard 
( Kellogg Swi tchboard & Supply Co . )  

FIGURE 421 . No . 150E switchboard 
( Kellogg Switchboard & Supply Co . )  
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FIGURE 422 . Magneto swi tchboard 
( Stromberg Carlson Co . )  

FIGURE 423.  No . 105 Switchboard 
( Stromberg Carlson Co . )  
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Par .  419 

4l9. FIXE!: pLANT SINGLE POSrI' I ON TEU­
- PHONE SWITCHBOARDS - DE8CRIPl'ION . 

a. Swi tchboard 506B . This is a s ingle 
posi tion common bat tery turre t o f  the 
cordle s s  type . All conne ction s  are se t 
up by ke y operat ion . Five calls simul­
taneously are maximum pos sible . The c ir­
cui ts are arranged for c ommon bat tery 
local manual service . The trunks are 
for terminat ion on s ub scri be r ' s  line s in 
manual or d i al common battery central 
offices and are ringdown incoming and 
automat i c  outgoing . One two -way ri ng­
down t runk c an be p rovi ded .  I t  i s  not 
designe d  to c onnect one trunk to another 
trunk for. thru swi tching purpose s .  More 
than one line can be connected to a 
trunk for a conference conne ct i on .  Whe n 
the PBX is unat te nded a thru connect ion 
to the central offi ce (manual · or dial ) 

may be l e f t  set up f o r  any of the s t a­
t i on line s .  Magne t i c  s i gnals are used on 
lines and trunks . Four conductor de sk­
s t and wi th head or hand re ce iYer or hand­
se t used by operator mus t be ordered 
separat e l y .  Talking b a t tery comes from 
central office to stations when con­
nected to t runk s .  This limi t s  the length 
of local t e lephone line s because t he 
trunk cond u c t or resis tance is part of the 
s t ation loop on t runk connect ions . One 
signal s upervi sion i s  gi ven on trunk c on­
ne ctions . Local t o  l ocal calls ge t bat­
tery t hrough coils in t he swi tchboard . 
Ei ther the operat or or the local te le­
phone user may d i al over the t runk when 
connected there to . No di stributing 
frames p rovid e d . Line s and trunks te r­
minate on s c rew terminal conne c t i ng 
blooks in swi t c hboard . Hand generator 
i s  inc l uded for emerge ncy ringing power . 
Furnished in li ght oak or mahogany wal­
nut fini she s . All parts are readily ac­
c e s sible due t o  hinged c over and remov­
able front • 

.!!. Swi t c hboard 550SC (Modifie d ) .  The 
modi fi cat ion from the s tandard 55080 
(PBX )  swit chboard i s  that line rel ays 

are prov i d ed on all lines instead of only 
twe nty of them . It i s  a two p anel single 
posi ti on manual c ommon bat te ry swi tch­
b oard wi th s ingle retard c o i l  bat tery 
feed cord c i rc uit s whic h  p rovide talking 
bat tery on l ocal to local conne c t i ons . 
Ringing i s  provided on both front and 
back cords . Lines and trunks have lamp 
s i gnal s . The dial is conne c ted to the 
operat o� ' s  c ir c uit whi ch avo ids need of 
separate dial c ord and d i al j acks . 
Ei ther t he operat or or t he local tele­
phone user may dial o ve r  the trunk when 
connected there t o . The trunks to manual 
and dial c ommon batte ry central off i ce s  
are for terminat ion there on subscribe r ' s  
line s .  One lamp supervi sion is g i ven on 
conne c t i ons be tween a local te lephone 
line and a trunk , on the lamp assoc iat e d  
wi th the c ord whi ch i s  conne cted to the 
l o cal line . Talking bat tery for the 
local t e l ephone line when conne cted to a 
trunk i s  s upplied over the trunk from 
the di stan t o f f i ce . This limi ts t h e  per­
mi ssible length o f  local telephone line s  
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because the trunk conductor re si stance 
is part of the s tat ion loop on trunk c on­
nect ion s .  It is not d e s i gne d  t o  permi t 
conne c t ing one t runk to ano the r trunk for 
switc hing purpos e s .  The trunks to manual 
or dial common battery central office s 
are ringdown incoming and aut omat i c  o ut­
goi� • The framework is de signed wit h  a 
c ompac t hinged gate upon whioh the 
e qUipme nt for the pOSi t ion c i r c uit s is 
mounte d ,  in the rear o f  the swi t chboard . 
If two-way ringdown or two-way automatio 
trunks are ordered as extra equipment 
their apparatus must be mounted ex­
t ernally. Wben the swi t chboard i s  un­
a t tended a thru connec tion to the central 
orfiee may be left up for any of the 
stat ion lines . Made in mahogany-walnut 
or light oak finish . Two swi tchboards 
can be used s i de by s id e  if mounted on a 
platform and fit ted with six f oo t  cord s , 
and a grouping key is installed in one 
o f  the swit chboard s .  Inoludes a hand 
generat or for anergency ringing supply. 

c .  Swi tchboard 551B X- 5 6070A ) . This 
i s-the 551B PBX swi tc board , n which 
special c ircui ts for magne t o  lines and 
for central o ffice trunks have been pro­
vided . I t  is a two p ane l single pos i­
t ion manual common bat tery swi tchboard . 
Single retard coil batte r y  feed cord 
circ uit s provide bat tery on local to 
l o cal calls and on magne to o ffice t o  
local calls . Ringing i s  provided on 
both front and back c o rds . The c ommon 
battery lines have lamp signa l s . Halt 
have line relays . Magne t o  line s termi­
nate on a c ir c ui t  such that the line drop 
operates to giTe locked in r ingoff and 
rering s i gnals . Ringing on magnet o  
lines i s  by key o n  each line in face o f  
swi tchboard . Magneto lines are used a s  
two-way ringdown trunk terminations . In­
c ludes a hand generator ringing supply . 
Dial i s  in operat or ' s  c i rcui t .  Ei the r 
the opera t or or the local telephone user 
may dial over a t runk whe n c onne c te d  
thereto . On local t o  trunk connec t i on s  
talking bat tery to the s tat ion i s  sup­
plied locally by the specially arranged 
trunk e quipment . Th i s  increase s the 
lengt h of local te lephone line over what 
i s  J2 rmi s.s ible if local te lephone line 
talking battery c omes from the dist an t  
o1"fic e ove r  the trunk . It is no t d e ­
s igned t o  connect one t runk t o  another 
trunk for thru swit ching purp o se s . The 
trunks are for termination on subscribers' 
lines in manual or di al oommon battery 
central offi ce s  and are ringdown incom­
ing and aut omat i c  outgoing . Supervision 
on c onne c t i ons be twee n  a local tele p hone 
line and a trunk i s  limit a d  to one lamp 
whi ch is the one con trolled by the c ord 
in t he local line . All o f  the e quipment 
f or t he c ir c uits of the swit chboard 1& 
c ontained wi thin the swi tchboar d .  If 
two-way ringdown or two-way automat i c  
trunks are ordered a s  extra e quipment 
the ir a ppara tus mus t be mounted exte rnal­
ly . The fini sh is mahogany-walnut . 
X-66070D i s  same as X-56070A excep t  i t  
.has platfor.m an d  long cords for operat ing 



two switohboards sid e  by side ; and has 5 
in terposi ti on aut omat i o  trunk s .  Inoludes 
separate protector frame s ,  oharging 
e quipment , bat tery and 20- cyc le ringing 
for e aoh swi tchboard . Connections be­
tween swi t ohboard and di stribut ing frame 
made wi th flexible rubber covered cable . 
A heater i s  provided in rear of the 
swi t ohboard , consi sting of 60 watt re­
s is t ances and powe r s upply oable s . Car­
rying oases provi ded . Covered in 
TM 11-2002 . 

d .  Swi tohboard 551B Modified ) . Thi s 
i s-the 551B PBX switchboard modified 
by provi ding line relays on all lines 
instead of only twe nty of them . It is 
a two pane l single posit ion manual com­
mon bat tery swi tchboard . The operating 
feature s are the same as stated for the 
550SC swi tohboard in paragraph b .  The 
difference i s  in appearance and-capaci t y .  
They use the same c ords , plugs and 
jack s .  The c i rouits are similar but the 
551B use s rel ays of d if ferent types than 
the 550SC in general , whic h re sults in 
the working limits no t be ing the same in 
both. If required , one of each can be 
used s i de b y  s ide on a platform if pro­
vide d  wi th six foot cord s .  A grouping 
key to conne ct the two operators cir­
cuits can be added . 

e .  switchboard Gl . Thi s  i s  a two­
panel single pOSi t ion c ommon battery 
manual switohboard suitable for us e as 
a small cent ral offic e . The frame­
work is made of plywood , reinforced 
to withstand rough handling . Its c ord 
o ircuits are "Un i versal" type ( i . e .  
can oonneo t  magneto lines to oommon 
battery lines ) .  The front and baok 
cord lamps act as looked in ringoff 
or rering s igna ls when oonne o ted t o  
magneto lines or two-way ringdown 
trunks . The cord oircui t s pro vide 
talking bat t e ry to t he looal t e lephone 
lines on all oalls . Ringing is pro­
vided on both front and baok o ords , 
with a master key for pa rty line ring­
ing . Dial is on s eparate oord . A 
looal t e lephone us er oannot dial over 
a trunk when o o nne oted thereto . A group­
ing key is pro vided which will pe rmit 
two switohboards t o  be used s id e  by s id e  
i f  pla oed on a platform and pro vided wi th 
six foot o ords . The o ord circuit s are 
;moh that thru swit ohing oonnect ions o an 
be s e t  up between two two-way ringdown 
t runks . Trunks are provided for termina­
t ion on subsoribers lines in manual or 
dial c ommon battery oentral offioes and 
are ringdown inooming and automa t ic out­
go ing . Two lamp supe rvis ion is g iven on: 
looal to looa l  calls ; looal to magneto 
trunk; and magneto t runk to ma gnet o  trunk. 
one lamp supervi s ion on loo al to manual 
or dial o ommon battery offioe trunks . Lo­
oal tel ephone line oirouits are such t ha t  
by a simple wiring ohange any line may be 
oonverted from magneto t o  o ommon battery 
or vioe versa . All lines have lamp s ig­
nals . Magneto lines oan be used for 
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two-way r ingdown t runk t ermina t i ons . A 
hand generator is provided for emergency 
ringing supply . 

f .  Swit chboard 45JR . This is a two 
pane l s ingle position o ommon battery 
manual swi tohboard suitable as a smal l  
cen tral office . I t s  c ord o n- c uit s are 
re peat ing o o i l  ba ttery feed "Universal" 
type ( i . e .  oan oonn e o t  magne to lines to 
o ommon battery lines ) .  The cord o i ro uits 
p rov id e  talking battery to the looal 
te lephone lines on all o al l s .  Ringing 
is provi ded on both front and back oord s . 
The dial is in the operator ' s  oirouit . 
A local te lephone user oannot dial over 
a t r unk when c onne o ted there to . Trunks 
are provi ded for terminat ion on subsorib­
e rs '  lines in manua l or dial common bat­
tery oentral office s and are ringdown 
inc oming and automat i c  outgoing . Magne to 
lines oan be used a s  two-way ringdown 
t runk termina t i on s . Calls oan be 
swi t ched for thru o onneotions from a 
two-way ringdown trunk to another of the 
sane kind . A hand generator i s  provided 
for eme rgenoy ringing supply .  

& .  Swi t ohboard KIOO . Thi s i s  a two 
panel single position o ommon b attery 
PBX type swi tchboard . Its oord o i roui ts 
ara brid ged impedanoe , se rie s c ondenser 
battery feed t yp e  which provid e talking 
battery on looal to lo oal c al ls .  Talk­
ing battery comes from the oommon bat­
tery oe ntral o ffi o e  to t he local telep� 
line when the latter is c onneo ted to a 
central o ffi ce t runk . This permi t s  thru 
s upervis ion to the main exohange and 
make s the trunk avai lable at c e ntral of­
fice f or o ther calls as s oon as the looal 
te lephone l ine user hangs up . When oon­
neo ted t o  a dial central o ffice ei ther 
the operator or the l ocal te lephone user 
may dial over the trunk . The trunks are 
for termin at ion on subsoribers ' lines in 
manual or dial oommon bat tery central 
o ffic e s  and are ringdown inooming and 
automa t i c  outgoing . The addi t ion of two 
relays and a dial i s  requir ed with dial 
offi ce t runks . It is not designed for 
oonnect ing one tr unk to another trunk 
fo r thru swi t o hing purposes . The station 
l ine s and trunks terminate on a oonnect ­
ing s t r i p  in the rear o f  the swit ohboard 
and bot h operate lamp si gnals . A hand 
generator is p rovided for emergen c y  ring­
ing s upply . 

h .  Swi tchboard 150E. Thi s  is a two 
pane l single posi tion magne to swit oh­
bo ard . Lines use drop si gnal s .  The 
cord o i rouit s are non-ring thru repeating 
ooil type wi th a ringoff or raring drop 
in both front and back oord s ,  wi th ring­
ing on bo t h  front and bao k  cords.  
Grounded and metallio lines can be in­
teroonneoted . Calls can be switohed for 
thru oonnect ions from a two-way ringdoWD 
t runk to another of the same kind . Mag­
ne to line s are use d as two-way ringdown 
trunk terminations. A distributing 
frame is no t provided as the line e quip­
ments terminate in a 12 foot oabl e .  A 
hand generator is provid ed for emergencf, 
ringing supply .  Power for the operator s 
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telephone and night alarm i s  supplied by 
, dry cells . 

1 .  swit chboard - KellO�g "Universal" . 
ThTs is a two-panel sing e position com­
mon battery swit chboa rd suitable  as a 
small c entral office . In general design 
and operating f eatures it is the same as 
switchboard Gl described in paragraph e ,  
except that i t  has a steel framework . -

1. swit chboard - S tromberg-carlson 
Magneto . This Is a thre e -panel single 
position magneto switchboard . Maglleto 
lines use drop signal s .  The cord cir­
cuits are non-ring t hru repeating coil 
type with a ringoff or rering llBgnetic 
s ignal in both f ront and back co rds . 
Calls can be swi tched for thru connec­
tions from a two-way ri ngdown t runk to 
another of the s ame kind . Magneto line s 
are us ed as two-way ringdown t runk ter­
minations . A d istri but ing frame and 
power equipment are pro vided unl ess 
otherwise  ordered . A hand generator is 
included for emergen cy ringing supply . 
power for the operator ' s  t elephone and 
night alarm i s  supplied by dry c ells . 

k. Switchboard - Stromberg-carlson 
"universal" .  This is a two-panel single 
pos ition common battery swi tchboard 
suitable as a small central offic e .  In 
general design and operating features it  
is  the same as switch board Gl  d escri bed 
in paragraph e .  

1 .  switchboard 106. 
panel single  pos ition 
PBX type switchboard . 
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This is  a two ­
common battery 

It is not designed 

to conne ct one trunk to anothe r for thru 
swit ch ing purpos es . Line s and trunks 
h�ve lamp s ignals . cord circuit s are 
S ingle  retard coil battery supply feed 
which provi de talking battery on local 
to local conne ctions . Ringing is provid­
ed on both f ro nt and ba ck cords . The 
dial i s  conne cted to the operat o r ' s  cir­
cuit  whi ch avoids need of s eparate dial 
cord and d ial jacks .  Either the operator 
or the local t elephone user may d ial over 
the t runk when conne cted thereto . The 
trunks t o  manual or dial common battery 
central offices are for terminat ion there 
on s ubscri bers line circuits . These are 
ringdown incoming and automatic outgoing . 
One lamp supervis ion is given on connec­
tions between a local t elephone line and 
a trunk , on t he lamp associat ed with the 
cord which is connected t o  the local line . 
Talking battery for t he local t elephone 
line when co nne cted t o  a trunk is sup­
plie d over the t runk from the di stant of­
f ice . This limit s the permissible length 
of local tele phone l ine s be caus e the 
trunk 'conductor re sis tance is part of the 
stat ion loop on t runk connections . When 
the switchboa rd i s  unattended a thru con­
nection to t he c entral office may be left 
up f or any of the station lines . TWo 
switchboards may be operated s ide by s ide 
if mounted on a platform and pro vided 
with six-foot co rds and a grouping key is  
ins talled in one of them. Includes a 
hand generator for emergency ri nging 
supply . 
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420 . FIXED PLANT SINGLE PO SITION TELEPHONE SWITCHBOARDS - WORKING LIMITS IN OHMS 

To Magneto 
Tele phone EE-a-( ) T0 Common Battery Trunks to 
( In L . B . �os itionl 
Rax. Con d. Lair Tel e!!hone TP-6 

Max . Condo Loort Common Battery 
O ffice 

Nomenc lature 
Manufacturer '!iIPe No . 

W .E . Co .  506B 
Cordless 

:reX 

W. E . Co .  5508C 
:reX 

(Modified) 

W.E . C o .  55lB 
(X-6607 0 )  

W.E .Co . 55lB 
PBX 

(Modifi ed) 

W . E . Co .  Gl 

Kellogg 4 5.TR 

Kellogg KIOO 
PBX 

Ke l logg l50E 

Kellogg Universal 

Strombe rg- Magneto 
Carlson 

Stromberg- Universal 
Carlson 

Stromberg- 106 
Carlson PBX 

No With n .  
Repeat Re peat Ins . 
Coils CoilsB Resis. 

3000 2000 1000 

3000 2000 1000 

1500 10000 

Without With in . 
Line 

Relal 

500 

300 

50 

Line Ins . 
Relal Re s i s .  

20000 
20000C 

155 20000 
1 7 5 00c 

385 7 500 
(man. ) 

3 0000 
( dial ) 
l 7 5 00c 

155 20000 
l7500c 

1400 5000 

500 10000 

475 10000 

7 50 10000 

1200 

125 

Max . 
Cond o 
Loo!! 

d 

d 

Limit of 
di stant 
office 

d 

70 less 
than 
limit of 
distant 
office 

Limit of 
distant 
office 

d 

750 

Limit of 
di stant 
office 

d 

aOne r epeating coil at each end o f  loop for s implex telegraph or 
phantom c ircuit us e .  

bThe working limi ts for the c ommon battery switchb o a rds list ed a re 
based on the a s sumpt ion that 24 -vol t  storage batt e r i es are loca ted 
at the switchb oard . 

Min .  
Ins. 

Resi s .  

2 0000 

2 0000 

Limit of 
di stant 
office 

20000 

Limit o f  
distant 
o ffic e  

Limit of 
distant 
office 

10000 

10000 

Limit of 
distant 
office 

c lnsulation resi stance of all lines ( wi thout line r el ays ) s hould 
exceed t he figure g iven , for proper oreration of the auxiliary si gnal . 

�he maximum trunk c onductor loop re s i stan ce t o  most Amer i can type s 
of central off i ce s  may be c ons i dered a ppro ximately equal t o  the 
max imum c onduc t or loop re s i stance of such o ffi ces a llowable for 
c ommon battery telephones connected to them, minus twice the c on­
ductor loop r e s i s tance of the longest loca l to whi ch trunk s e rvi ce 
i s  to b e  given except for the 506B switchboard where the station 
loop plus the trunk loop can equal t he di stant o ffice limit . 
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421. FIXED PLANT
6 

SINGLE POSITION TELEPHONE SWI'mHBOARDS - TRANSMISSION LOSSES IN 
- DB AT 1000 YOLES 

Average Losses Caused by Equipment 

Mag. Line 
Switchboard Conne ction 

Mag. Line Mag. Lilie CB Line 
to to to to 

Manufacturer Tne No .  Mag .Line CB LIne Trunk Trunk 

Western Els e .  506B PBX 0 . 2  0.3 
Western Ele e . 550SC PBX 0 . 8  0 . 5  

(Modified) 
Western Elee. 55lB PBX 0 . 8  0 . 8  1 . 1  0 . 8  1 .1 

(X-66070 )  
Western Elee . 55lB PBX 0 . 8  0 . 8  0 .5 0 . 8  0 . 5  

( Modif ied )  
Western Elee . Gl 0 . 6  0 . 6  0 . 7  0 . 6  0 . 7  
Kellogg 455R 0 . 6  0 . 7  0 . 7  
Kellogg KIOO PBX 1 . 2  1 . 2  
Kellogg 150E 0 . 7  
Kellogg Universal 0 . 7  0 . 6  0 . 6  0 . 7  0 . 7  
Stromberg- Magneto 0 . 7  

Carlson 
Stromberg- Universa l 0 . 9  0 . 7  0 . 7  0 . 7  

Carlson 
Stromberg- 106 PBX 0 .8 0 . 5  

Carlson 

in a 

CB Line 
to Tie 

Trunk 

1 . 0  

1 . 2  

1 . 0  

Added Losses 
Due to 

Opera tor Bri� 
Talk- Monitor-
-1!L i!!Bj 

3 . 0  
1 .5 

1 . 5 

1 . 5  

2 . 0 0 . 2  
2 .3 0 . 2  
2. 3 
2 .3 
2 .3 0 . 2  
3 . 5  

3 . 5  

3 . 5  

�. FIXED PLANT
t 

S INGLE POSITION, TELEPHONE SWITCHBOARDS AND ASSOCIATED EQUIP­
MENT - STOC NUMBERS AND LOGISTICAL DATA 

Weight 
Largest Tota l 
Package Weight Total 
Packed Packed Cu . Ft . 

Nomencla ture Stock for Ex�ort for EXEort Packed 
Manufacturer T�12e No .  Numbera lbs Ibs for EXEort 

Western Elee . 50GB PBX 4019325 
Western Elec . 550SC PBX 4C19080-4 700 3 100 117 

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

(X-66070 ) 
Western Elec . 551B PBX 4C192oo 700 3 100 117 

( Modified) 
Western Elec . Gl 4C12l00-7 700 3100 117 
Kellogg 45JR 4C20100 700 3100 117 
Ke llogg KIOO PBX 4C18100-1 700 3100 117 
Kellogg l50E 4C23100 700 3100 117 
Kellogg Universal 4020100-1 700 3100 117 
Stromberg- Magneto 

Carlson 
Stromberg- Universa l  4C18100-5 

Carlson 
Stromberg- 106 PBX 4C18100-2 

Carlson 

aStock number is for the switchboard only - does not include 
assoc iat ed e quipme nt . An order for a complete installation 
should have the phrase "and associated e quipment" follow the 
sto ck number of the switchb oard . 
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bWeights and cubic contents of switchboards and assoc iated 
equipment are estimat ed .  

OBased on 40 cu. ft . = 1 ship ton .  

ShiE Tonse 

2 . 9  

2 . 2  

2 . 9  

2 . 9  
2 . 9  
2 . 9 
2 . 9  
2 . 9 



423 .  F I XED P LANT MULTIPLE TELEPHONE SWITCHBOARDS - E�UIPMENT DATA 
Manuf'aoturer 

North Kellogg Kellogg Kellogg Kellogg 
Electric Swi tehboard Automtic Western Western Stromberg- SWi tchboard Swi tchboard Automatic S t l'Omberg- SWitchboard Western 
Manufact- and Supply Electric Electric Electric Carlson and Supply and Supply Electric Carle on and Supply Electric 
urlng Co. Co. Co. Co. pIne . Co . rIne . Co. Co. Co. Co. Co. Co. Co. , Inc .  

Swi tchboard 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 . II 
Shown in Figure Number 425 427 429 431 432 433 434 436 

l!'loor Plan, Figure Number 424 426 428 430 426 430 437 

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 looal or local office or local or local or local 

and long and long or PBX and long and long and long and long and long and long 
distance distance distance distance distance distance distance distance 
center c enter 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 besic Line and Line and I.ine and 

plus one cutoff ra- plus one lays avail. lays avail. cutoff re- Line and cutofr plus one cutofr re- cutruff re- cutofr 
or two leys on or two but number but number lays on cutoff ra- 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 aU lines all lines 
uni ts or 400 Convertible units be us ed is be us ed is all lines lines units 
basic wi thwt to mg- limited limited 
addition neto 

Mageeto Local 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 

Trunksb Dial eq. 40 common 20 two-way As req'd .  As reqt d . 80 conunon 40 cOlllD1On 40 common Same as 60 common 80 comon 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..JNay 40 two...:way 40 two-way unit plus 120 two .... ay 80 two-way 40 two-vo'ay 
30 two-way ringdown 60 two...,ay two-way manual or ringdown ringdown ringdown 60 addi- ringdown ringtlown 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 mation 360 above 
pcs. 10 in- from selec- signals . office mat ion mat ton to regular 10 inter- type trunks 
formation tor levels Busy lamps and auto- (maximum) (maximum) connector posi tion (maximum) 
20 I12g. lines 60 out dial can be matte or 20 out 
20 man. lines to reguler provided two"'\'/ay dial to 

connectors on toll ringdm.'m PBX con-
( Increase linea to other nectars 
20 for each PBX type 10 out 
200 lines switch- dial to 
above 600) boards operators 
60 common selectors 
ba tt ery lines 10 out dial 
30 two-way to line 
automatic equipment 

Panels per Posi tion 2 2 3 2 2 2 3 3 3 3 

Panels per Multiple 4 4 regular 3 4 4 4 4 regular 
d 

4 regular 
d 

3 6 
Appearance, Lines and 3 optionalc 

3 optional 3 optional 
trunks 

Poai tiona per Section 1 1 1 1 1 1 1 1 1 1 1 ';j '" 
Type of llul1;1ple Non-DIlll t .  Bridged Br1dged Series Series Brldgsd Bridged Bridged Bridged Bridged Bridged Bridged 

>-j 
outeff cuteff >P--0 '" "" 

'l'able continued on next page "" 
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FI XED PLANT MU LTIPLE TELEPHONE sWITCHBOARDS - EQU IPMENT DATA. ( Conti nued ) 
Manufacturer 

North Kellogg Kellogg Kellogg Kellogg 
Eleotr10 Switohboard Automa.tic western Western Stromberg- swi tcllboard SWitahboard AutomtiC: Stromb.rg- Sw1tchboerd 
Manutact- and Supply Electric Electri c  Electric Carlson and Supply and Supply Electric Carlson and Supply uri� Co. Cu. Co. Co .,Ina. Co . ,Inc .. Co . (lo. Co. Co. Co. Co. 

Switchboard Code No. 1000 No . 6-800 No . 119 No. 12 No. b05A No. 15 No . 1600 No. 12-1600 No. 119 No . 18 No. 2800 
Cable 1I1rn1ng Seotion No Yes No No Yes Yes Yes Yes No Yes Yes 

Head and Foot Section!;J No No No No Yes No Yes No No Yea Yes 
(End Seotions) 

No . :r..e.mpe. per Line (max. ) 5 1 4 5 5 5 5 !) 
Sockets .. sociated with 
Line Multi ple ;rackae 

No. ot Cord Clrc.uits 15 15 15 15 15 15 15 15 15 Ib 17 
per pos . 

l'ype o� Cord Circuit. Subscriber ' s  Subsoriber'S UniVersal PBX l'yp e ,  Subsoriber' s  Subscriber ' s  SubsC!riber's Subsoriberts Subscriber's SubsQriber'a 
Bridged Br1dged BridBed Bridged Bridged Bridged Bridged Br1 dged Bridged Bridged Br1dged 
impedance ,  impedanc e ,  impedano e ,  impedance impedanc e , impedanc e , impedanc e ,  impedange , impedance ,  impedano e .  impedanc e , 
series con ... s eries con- series con- series s eri eB series con .... series can- series c on - series can- series con- s eries can-

denser denser denser condens er condenser denser denser dens er denser denser dens er 

Cord Ciroui t Looked -in NOli lOOked-in Locked-in Non NOll lacked- Non looked- Non locked- Noll. locked- Locked-in Non looked- Non looked-
rerin& signals When locked-in 1n 

cOlW.eoted to magneto on third 
linea or two-way 18!llp 

r1 ngdown trunks 

Dial Arrangement Di .. l 1n Dial Cord Dial 1n Dial Cord Dial in 
operator' s operator' s operator's 
circuit Circuit circuit 

Emergency Hand None None None In eaoh In each 
Generator posi tion position 

R1ng1ng on Both Both Front Both Both Both 
Cords or Front 
Cords only 

Generator Reversing Key No No No In each No 

for Party Linea position 

Main Battery Voltage 48 24 46-52 48 48 
( 24 cells)  ' 11 c ells ) ( 23 cella ( 23 c ell.) ( 23 oeUs) 

plus 3 
end oells) 

l'ype D1strib . Frame Floor Floor Floor Floor Floor Or 
and Relay Racks enclosed 

a
'!Wo-way ringdown tru.nks can be us ed to r  magneto line terminatioILS .. 

b
'Ihe comn'lOn. battery tl'Unka are for tormination on subscrl ber' a 
lines at the distant manual or dial common battery o1'f i06 and are 
ringdown 1ncoming and autoPEttic outgoing. All tru.uk.s have lamp 
s ignals for incoming calla . 

c
Reduc ee capacity to 600 lines . 

1n 

Dial Cord 

In 
Position 1 
only 

Both 

No 

22-30 
( 12 oells) 

Floor 

in in in in 

Dial Cord D1al cord Dial in Dial Cord Dial Cord 
operator' s 
c i rouH 

In head None None In III head 
secti on Position 1 s ection 
onlyf only! only 

FrOnt Front Both Both Front 

No No No No No 

24 24 46-52 20-28 24 
( 11 cells ) ( 11 cells) ( 23 o ells ( 11 cell. ) ( 11 c ell. ) 

plus 3 end 
c ells )  

Floor Floor Floor Floor Floor 

d
Reduc ea capacity to 1 200 lines. 

e
on lines with line relays these c ontrol the line lamps. The at-hel" 
lines have the lamps in series with the lilles. Lamps c.e.n be placed 
or removed at the a'Ppeare.nces to adjust loads on positions. 

r Has revers ing key to permit ringing bells on lines with ground con­
dition on ring side of line. 

'" '" 'i 
"" N (N 

Western 
Electri C 
GO. pIne. 
No ... 11 
Yea 

No 

5 

17 

Subscriber's 
Bridged 
impedanO e , 
aeri es 
condenser 

Non locked-
in 

Dial in 
operator's 
circuit 

None 

Front 

No 

24 
( 11 cells) 

Floor 
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BATTERY CONDU ITS 

BAllERY ,321 

� 
FIGURE 424. No . 1000 swit chboard - Floor Plan 

( North Electric Manuracturing Co . )  
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FIGURE 425. No . 6-800 swit chboard 
( Kellogg swit chboard & Supply co . )  
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FIGURE 426. NO. 119 SWitchboard - Floor Plan 
(Automatic Electric co . )  
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FIGURE 4 2 7 .  No . 12 swit chboard (We stern Electri c  Co . )  
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1 • Dimensions shown in brackets [ ] are 
approximat e .  All o thers are fixe d .  

2 .  For minimum clearanc es refer to floor 
plan data sheet for particular 
equipment .  

It'IGlJRE 428 . No . 12 swit ch board -
Floor Plun (western Ele ctri c Co . )  ;R '1 
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FIGURE 429 . No . 605A SWitchboard 
( Western Electr i c  Co . )  
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FIGURE 430 . No . 605A SWi tchboard - Floor Plan 
( Western Electr ic Co . )  
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FIGURE 431 . No .  15 Swit chboard 
( Stromberg-carlson Co . )  
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FIGURE 432 .  No . 1600 SWitchboard 
( Kel logg swi t chboard & supply Co . ) 
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FIGURE 4 3 3 .  No . 12- 1 6 00 Swi tc hboard 
( Kellogg Swi tch board & Supp ly Co . )  

FIGURE 434 . No . 18 Swi tchbo ard 
( Stromb erg- C arlson Co . ) 
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FIGURE 435 . No . 2800 Swit chboard -

Floor Plan 
( Ke llogg swit chboard & Supply co . )  
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FIGURE 436 . No . 11 swi tchboard 
( West ern Elect ri c co . )  
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FIGURE 43 7 .  No . 11 swit chboard - Floor Plan 
( We stern Ele ctri c Co . )  
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4 2 4 .  FI XED PLANT MULTI PLE TELEPHONE 
- SWI TCHBOARDS - DESCRI PTIO N .  

a .  swit ch bo ard No . 1000 . (No rth 
Elec tri c Manufac tu ri ng Co . )  Thi s  is an 
a l l  re lay di al swi t ch bo ard wi th the 
e q uipme nt mounted on ? ft . frame s .  An 
at tendant ' s  posi ti on is prov ided fo r e ach 
200 l ine s ins talled . A wire c hi e f ' s test 
cabinet i s  also provi de d .  Th e  equ i pment 
of the swi tchb oa rd co nsi s ts o f  a basic 
uni t  of 200 l i ne s  to whi c h  o ne or two 100 
l i n e  addit ions can be adde d ,  whi ch makes 
400 lines the maximum li ne c apac it y .  
The attendant ' s  c abinet has a jack on 
each dial line , for e s tablish i ng connec­
t i ons . I t  is not recommended for use 
o utside of the Zone of the I nterior. 

b .  swi t chboa rd No . 5-800 . ( Ke llogg 
Switchboard & supply Co . )  Thi s  is a 
manua l swit chboard wi th subscriber' s 
common battery c ord c ircu it s .  The s e  cord 
c ircu its gi ve

' 
one lamp supervi sion o n  

c a lls from local lines t o  two-way ring­
down trunks . swi tching 0 f thru c al ls 
from one two-wsy ringdown trunk to 
another i s  not pos s i b l e ; the trunks do 
not give the necessary rering feature . 
The s e  swi tchboards are no longer being 
procured.  

c .  SWit ch bOard No . 119- 600 Line . 
( Automati c Ele c tri c  Co . )  This is a 
step-by- s t e p  di al swi tchb oard w ith the 
equipmen t mounted on 7 ft . ,  6 in . frames .  
One or two 4 00 l ine uni ts can be adde d  
whi ch makes 1400 l in es th e maximum line 
c apaci ty .  The attendant ' s  c ab inet has a 
jack on each d ia l  line fo r e stablishing 
connecti o ns . Each 600 line basic  unit 
is complete with two 50 amp . di verter­
po le generators and two 30 watt dyna­
mo to rs for 20 cyc l e  ri nging; t hre e po si­
tion atten dant ' s  cabinet and wire chi e f ' s 
test de sk . I t  i s  not recownende d  for use 
outs i de o f  the Zone of the Interior. 

d .  Swi tc hboard No . 12 . ( we stern 
Elec tri c C o "  Inc . )  Thi s i s  a manua l  
s wi  t ch board wi th "Un i vers a l "  cord c i r­
cuit s . I t  is desi gn e d fo r gro wth of 
po sit ions from le ft to r i ght only .  The 
magneto trunk circu i ts may be used inter­
changeably for magneto lo cal lines or 
two-way r1 ngdown trunks .  Fifte en cord 
c ircu i ts per po s it i on i s  normal but an 
addi tional one on each e nd may be added 
making a total o f  17 . Two le ve r type 
keys are lo cate d in the mi ddle o f  e ach 
po si tion key she lf .  The se are for nigh �  
alarm re lease , gro upin g ,  monitoring and 
master ringi ng .  By means o f  the master 
ringi ng key , pa rty line s ervioe can be 
given . Line re lays if us e d  mount in the 
re ar o f  the swi tchboard sections in units 
of 14 whi c h  require fo rm wiring to the 
last jack appe aranc e  o f  the lines . The 
number that can be installed i s  l imi te d 
to s i x  uni ts ( 84 re lays } per pos i tion . 
The "Un i versal" c ord circ u i ts provi de 
nonlocked- i n  ri ngo ff and reri ng s i gna ls 
for magneto l ines and two-way ringdown 
trunks . Thi s  s i gn a l  i s  on a third lamp 
in each cord c ircui t  wh ich i s  mounted in 
the fac e  of th e  swi tchboard in front of 

Par .  424 

the co rd pai r  to wh i ch it is asso c ia te d . 
swi tchi ng o f  thru c alls from one two-way 
ri ngdowll trunk to ano ther i s  po ssible 
with t he Universal c ord c ircu i t s . 

e .  Swi t chbo ard No . 6 05A . ( western 
Electri c  Co . ,  Inc . ) This is a manua l  
swi tchboard wi th PBX type cord. circui ts . 
Thes e  are re tardat i on co i l  an d co ndense r  
type wh ich fum ish talking battery to 
e a ch telephone line separately on local 
to local co nne c tions or o n ti e trunk 
c al l s  and wi th whic h  the talking battery 
c ome s from t he dis tant common bat tery 
c en tral o ffi c e  to the loc a l  l ine when 
conne cted to c entral o ffi c e  trunks . Thi s  
l imi ts the length o f  the local lines 
whi c h  are to be allowed c entral o f fi ce 
c onnection becau s e  the c ondUctor res i st­
anc e of the trunk i s  part o f  the local 
line loop betwe en the te lephone and i ts 
bat tery supply on such t runk connec tions.  
The trunks are for termination on sub­
scrib ers lines i n  manua l or dia l  c ommo n 
battery o f fi ces and are ringdown incoming 
and. au tomatic outgo i ng. swi t ch ing of 
thru c a lls from one trunk to another is 
not pos si b le wi th these PBX type cord 
c i rc ui t s .  There fore , the service i s  
limi ted to local , out and i n  traffi c . 
Lines and trunks h ave lamp s i gnals . Line 
relays i f  us ed are mounted in the rear 
o f  the s e c tions and are cabled to the end 
sec t ion for conne c t ion to the last jack 
appearanc e of the lines . Only one j a c k  
pa n e l  is equ ipped i n  the head a n d  foot 
s e c t ions . The trunk and tie lin e  re l ays 
mount in the s e c t ions . The distribu t ing 
frames are enc lo se d i n  cas ings at the 
head o f  the swi tchboard whi ch line up 
with th e swi tc�board .  Floor type self 
supporting d i s tri buting frames are ava i l­
able but i f  us e d  reQuire a cable turning 
sec t ion at the head o f  the swi tchboard 
line up . 

f .  switchboard No . 15 . ( Strombe rg­
Carlso n Co . )  This is a manual swi tch­
board wi th subsc ri bers common ba ttery 
cord circu i t s  whi ch give one l&np super­
vi s ion on c alls to ringdown trunks . 
Swi t ching o f  thru calls from one two-way 
trunk to anot her i s  not po ssi ble ; trunks 
do not give the necessary rering feature . 

�. swit chboard No . 16 00 . ( Ke llogg 
SWlt chooard a nd Supply C o . )  Thi s  is a 
manua l swit chboard with subscribers 
common battery cord c ircu i ts ,  which give 
one lamp superv i s ion on c onnections to 
ringdown trunks . SWitchi ng o f  thru c alls 
from one two-way trunk to another i s  not 
po ssi b le ; the trunks do no t give the 
ne cessary reri ng feature . 

h .  Swi t ch board 12- 1 6 00 . ( Ke llogg 
Switchboard and Suppry-Go . )  The de­
s c ri ption of the No . 1000 swi tchboard in 
the prec eding paragraph also c overs this 
sl'Ii t chboard . 

i .  Swi tchboa rd No . 1 19- 1200 Line . 
(Automati c  Electri c  Co . ] This swftch­
board i s  the s ame as the one des cribed 
in paragraph c ,  exc ept that it i s  larger 
i n  lo cal line-c apac i ty and has a ddi ti onal 
types of ou t d i al trunks and has a six 

89 
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posi tion attendant ' s  c abinet . Each 1200 
line basic  uni t  is  complete with two 100 
ampere diverter-pole generators and two 
30 watt dynamotors for 20 cyc le ringing, 
and wire chie f ' s  test cabinet . It  i s  
not recommended for use outsi de o f  the 
Zone of the Interior . 

1 .  switchboard No .  18 . (stromberg­
Carlson C o . )  This Is a manual switch­
board with sub s c riber' s common battery 
type cord c i rcui ts which give one lamp 
supervi si on on conne c ti ons to ringdown 
trunks . Switch ing of thru c alls from 
one two-way ringdown trunk to another 
is not po ssible because the trunks do 
not give the ne cessary reri ng featur e .  

k .  switchboard No .  2800 . (Kellogg 
swItchboa rd and supply Co . )  Thi s  i s  a 
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manual switchboard with subscribe r ' s  
common battery cord c ircuits which 
give one lamp supervision on connec­
tions to ringdown trunks . switching 
of thru calls from one ring down 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  comraon 
battery type cord c i rcuits which require 
two-way ringdown trunk equipment , de­
s i gned to provide rering s i gnals . 
switch ing of thru calls from one two-way 
ringdown trunk to another is poss ible 
becaus e the t runks gi ve the necessary 
rering feature . 
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423. FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS - WORKING LIMITS IN OHMS. 

To Magneto Telephone EE-a- ( 
(in L.B. pos it ion) To COJlllllon Battery Trunks to COJIIIIIon 

Max. Cond. LoQI!, Telel!hone TP-6 Ba.tterl Office 
Nomenclature No Repeat Repeat Min. Max. )(in. vax. )(in. 

Manufacturer Type No. Coils Coilsa Ins.Res . Cond .Lo0l! Ins.Res. Cond.Lo0l! Ins. Res. 

North Elec. 
Kellogg 
Auto. Elec. 

Western Elec. 
Western Ele c .  
stromberg-

Carlson 
Kellogg 
Kellogg 
stromberg-

Carlson 
Kellogg 
Western Elec . 

1000 (D1al) 
6-800 
119 (Dial) 

12 
605A (PBX) 

15 

1600 
12-1600 

18 

2800 
11 

2, 500 1 , 000 

3 , 000 2 , 000 1 ,000 

aOne repeating coil provided at each end of loop 
for simplex telegraph or phant om 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 di stant central office trunk may be 
operated with maximum conductor resi stances , 
as follows: 
Lines with line relays 1535 ohms 
Lines wi thout line relays , two 2C lanps 400 ohms 

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

1, 050 5, 000 1 , 050 5,000 
750 10,000 750 10, 000 

1 , 000 15, 000 1 ,000 Dial 15,000 
2 , 000 llano 48V CO 

500b 
1 , 500 llano 24V CO 

10 , 000 500c 
d 20 , 000 e 

750 900 on 36V CO 
325 on 20V CO 

750 10, 000 750 10,000 
750 10,000 750 10 , 000 
750 900 on 36V CO 

325 on 20V CO 
750 10 , 000 750 10, 000 
835 10, 000 800c 

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 permi ssible maximum conductor loop 
resi stance. The maximum conductor loop resi st­
ance through the No. 605A swi tchboard cord cir­
cuit to the distant central office should not 
exceed the permi ssible maximum conductor loop 
resistance for a Telephone TP-6 connected di­
rectly to that central office. 

eThe trunk maximum conductor loop resi stance 
should not exceed the permissible maximum 
conductor loop resistance for a Telephone 
TP-6 connected d irectly to that central of­
fice, l ess 250 ohms. 

�. FIXED PLANT MULTIPLE TELEPHONE SWITCHOOARDS - mANSMISSIONUlSSES m DB  Nr 1000 CYCLES. 

Average Losses Caused by Equipment 
in a SWitchboard Connection 

Mag.Line Mag.Line Mag.Line CB Line CB Line CB Line 
Nomenclature to to to to to to 

Manufac turer 

North Elec. 
Kellogg 
Auto. Elec . 
Western Elec. 
Western Elec. 
Stromberg-

Carlson 
Kellogg 
Kellogg 
Stromberg-

Carlson 
Kellogg 
Western Elec. 

!lEe No . Ma�.Line CB Line Trunk CB Line CB Trunk: Tie Trunk 

1000(Dial )  2.9a 1.6a 2.3a 0.3 1.0 
6-800 1.2 1.8 
119(Di81) 0.8 0.8 1.6  0.7  0.8 
12 0.2 0.4 1.1  0.5 1.1  

605A (PBX) 0.7  0.5 0.9  
15 

1600 
12-1600 1.2 1.8 

18 

2800 1.2 1.8 
11 .4 . 7  

&with repeat coils i n  magneto line s ,  ( one coil provided at 
each end of loop for simplex telegraph or phantom circuit 
use ) .  

bwithout monitoring coil. 

Added Losses 
Due to 

0l!erator Bridlle 
Talki!!fl Moni toring 

3.0 2.7b 
2.3 0.2 
1.5 0.5 
2 . 5  0 . 2  
1 . 5  

2 . 3  0 . 2  

2 . 3  0.2 
2 . 5  

9 1  
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�. FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS AND ASSOCIATED EQUIPMENT -t�ISTIUAI DATA .  

Nomenclature No. of 
Packed for EXEort 
Total WeIght 

lianufacturer TyEe No. Packages Ibs . Total Cu. Ft. 

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

5651 for 100L 324 for 
Kellogg 6-800 7 500 for 3 pos.d 480 for 
Auto . Elec .  ll9b (Dial )  143 39200 for MOL 2346 for 

add add 
35 11956 for 400L 718 for 

Western Elec .  12 7 500 for 3 Pos.d 480 for 

W&stern Ele c .  605A (PBX) 8700 for 4 Pos. 550 for 

Stromberg 15 7 500 for 3 Pos. 480 for 
Carlson 

Kellogg 1600 7 500 for 3 Pos. 480 for 

Kellogg 12-1600 7 500 for 3 Pos. 480 for 

Auto.Ele c.  119c 180 50000 for 1200L 4000 for 
add add 

35 11955 for 400L 718 for 

Stromberg 18 7 500 fo r 3 POSed 480 for 
Carls on 

Kellogg 2800 7 500 for 3 Pos.d 480 for 

Western Elec . 11 7 800 for 5 POS e 430 for 

aA ship ton equals 40 cu . f t .  

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 Ele ctric Company Sales  Orders 7307-N and P ,  
plus Q t o  Y. 

dWeight and cubic contents of 3 position switchboards 
and associated equipment are est imated. Add 1200 Ibs 
and 70 cu . ft . for each added pos ition and associated 
equipment . 

100L 

100L 
3 Pos .d 

600L 

400L 

3 pos . d 

4 Pos. 

3 POSe 

3 pos. d 

3 Pos.d 

1200L 

400L 

3 Pos.d 

3 Pos.d 

5 POSe 

ShiE Tonsa 

30. 9 

8.1 
12 . 0  

58. 6  

17 . 9  

12. 0 

13. 7 

12.0 

12 . 0  

12. 0  

100. 0  

17 . 9  

17 .0  

12. 0 

H . O  

Section IV 
Test Cabinets and Testboa rds 

428. GENERAL. 
a .  Test  cabine ts a nd testboards are de­

vices for use in telephone switching cen­
ters  or in t he field b y  test board attend­
ants , wire chi efs , line repa irmen , and 
maintenance  forces .  These men should b e  
prov i de d  with test e quipment and tele­
phones to enable them to test and anal­
yze the c i rcuits for grounds , shorts , 
crosses , and opens , and thereby c lear 

troubles on lines  and in equipment 
units . A Wheatstone bridge is des irable 
to locate troubles . In the ma jor i ty of 
case s where conditions permi t ,  the te st­
man will f irst make a t alking and ring­
ing t est when a trouble is reported,  to 
sectiQnal ize the location of t he fault . 
Thi s will enable him to turn the faulty 
c ircuit over to the proper maintenance 
man for analyzing , locat ing and clearing 
the trouble.  

92 

b .  De script ion of these test cabinets 
and te stboa rds are given in paragraph 
429 and stock numbers , shipping we ights 
and dimensions are covered in paragraph 430 q 
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429 . TEST CABINETS AND TESTBOARDS - DESCRIPTION . 

Nomenc lature 
Name Type No . 

Oabinet BE-70-( ) 

Mobile Test X-63699A 
UnitC 

Shown 
in 

....lli.:.. 
438 

Testing Features 

100 ,OOO-ohm voltmeter 
measures up to 40V. 
d-c , 3000 ohms to 
3 megohms . Wi th VM 
SHUNT key operated , 
7 to 5 , 800 ohms . 

439 0-150 volts d-c , 
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 br idge 

Talking and Signaling 
Features 

To talk to all switch­
boards and to all 
telephones . 

To Signal all switch­
boards and all 
telephones .  

To talk to all switch­
boards and to all 
telephones.  

No signal ing f eatures 
prov ided . 

Oarrying 
Weight 
Pounds a 

32 

210 

Sizeb 

12" x 9 "  
x 18" 

'I'M or 
Instruction 

Book 

'I'M 11-345 

44-1/4" x TM 11-2033 
21-1/16" x or W .E .00 . 
23-7/16" X-66251 

Bweight shown is that of equipnent unpacked. 

bSize shown is for equipment in operating condition. 

CNot avai lab le until latter p3.rt of 1944. 

Remarks ' 

Fixed plant wire chief ' s  voltmeter 
test ing equipment and telephone 
set, to maintain common battery and 
magneto offic e equipment , station 
lines,  and trunks . Trunks can be 
maintained more conveniently with 
TS-26/TSM, 20-cycle hand generator 
or central offic e ringing machine , 
and buzzer. Has posts for adding 
a Wheatstone bridge for locating 
faults.  Part of Test Equipment 
IE-IO . Also part of Telephone 
Central Office Sets TO-l and TC-2. 
Tests for grounds , crosses,  shorts , 
and opens , line capacitance to 
ground or to other l ines , and dis­
tanc e to an open on a line. 

Wire chief's  and maintenance man ' s  
mob ile testboard. Includes tele­
phone set , volt-milliammeter and 
Wheatstone bridge with self con­
tained power supply ( 12OV. 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 ma intaining open wire, 
field wire and long cable Circuits 
in large offic es . No signal ing 
features . Location of grounds , 
crosses , shorts , opens , reSistance 
unbalanc es , split pairs and quads , 
and measurement of capac itanc es. 

Tab�e continued on next page . 

'jg '1 
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� TEST CABINETS AND TESTBOARDS - DESCRIPTION ( Continued ) 
Nomenclature 

� Type No. 

Test and X-66034A 
Control 
Boardc 

or 
X-660MB 
( X-66034B 
is simi­
lar to 
BD-10l-T2 ) 

Shown 
in 

� 
4.40 

Testing Features 

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, OOO-ohm 
meter, 

0-1 megohm with Wheat­
stone br idge , 

CaPic ity for 
180 , 3 jack tele phone 

line circuit s ,  
60 , 2 jack t elegraph 

line c ircuits , 
10 , local trunks , 
30, misc ellaneous 

j acks . 

Tttlk1ng and Signal ing 
Features 

To talk to all swi tch­
boards and to local 
battery telephones .  

To signt;!.l magneto 
switchboards and all 
telephones . 

To signal oommon bat­
tery switchboards 
will require a trunk 
having a holding 
co11 

Carrying 
Weight 
Poundsa 

525 
without 
simplex 
coils , 
700 with 
c011s 

S1zeb 

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

'I'M or 
Instruction 

Book 

'I'M 11-2030 
or W .E .Co . 
X-66259 

aWeight shown is that of equ ipment unpacked . 
b 

Size shown is for equipment in operating condition .  

�ot available until latter part o f  1944. 

Remarks 

Floor mounted testboard for fixed 
locations.  Includes plug-ended 
telephone set ,  volt-milliammeter, 
and Wheatstone bridge (Test Set 
1-49 ) with self c ontained dry c ell 
battery supply . Suitable for 
maintaining open wire,  field wire 
and short cable circuits in large 
offic es.  X-66034B is the same as 
X-66034A except that 60  simplex 
coils are provided for making up 
simplex Circuits as required. 
Signaling with 20-cycle hand gen­
erator and buzzer. Location of 
grounds ,  crosses , and shorts . 
Cannot be readily used for open 
location and capac itance measure­
ments . 

� 
.r=-� 
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I TEST CORO-i ", :'� -r'--L oo"�,,,,,,,,,,",, :,c_';;:;': ';') , 
BINDING POSTS FOR y-�'" WHEATSTONE BRIDGE. . HAND GENERAT(FtJ 

FIGURE 4 38 .  Cabinet 
BE- ? O- ( 

M ISCELLANEOUS 

PANEl 

4 CYCLE POLE 

CHANGER 

HEADSET 

FIGURE 439 . Mo bile Test Unit 
X- 63699A 

LOCAL TRUNKS W I TH D R O PS 

HEADSET 
JACKS 

FIGURE 440 .  Test and Control Board 
X- 66034A or X- 66034B 

3 TEST CORDS 

TALK , R I NG 
T E ST KEYS 

VOLTMILLIAMMETER 

KEYSHELF 
HAND GENERATOR 

'"d PI 'i 
tJ:> ro to 
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430 . TEST CABINE 'IS !  AND TESTBOA RDS - S TO CK NUMBERS AND LOGISTICAL DATA. .  

Nomenclature 

Name Type No. 

Cabinet BE-70- ( ) 

Mobile Test Western 
Unit Electric Co . 

X-63699A 

Test and Western 
Control Board Electric Co. 

X-660MA or 
X-66034B 

(X-660MB is 
similar to 
BD-10l-T2 ) 

Additional equipment required 

stock No. Equipment Code 

3F2405 20 Batteries BA-17 with 
suitable bQK (Connect to 
24V. central office bat­
tery for telephone cir­
cuit ) . 

1 Handset TS-8 , or 
1 Headset HS-30 
1 Cord CD-60S and 
1 Chest Set TD-l, or 

1 Telephone EE-8-( ) ,  or 
equivalent with 2 
Batteries BA-5O for 
local battery operation 

3 Batteries BA-36 
10 Batteries BA-34, or 

6 Batteries BA-34 
6 Batteries BA-27 

5 Batteries BA-23 
6 Batteries BA-34 
3 Batteries BA-36 
2 Batteries BA-31 

Wei�ht - pounds 
Packed for 

export In carrying case 

119 68 
Not portable 

340 210 
Not portable 
but equipped 
with wheels 

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

900 for 
X-66034B 

� '1 

Disp���emel'-t_- Cu.Ft . 
Packed for � 

export In carrying case 

4.9 3.1 

18.8 13 . 3  

31.6 23 . 5  



se c t ion V 
Monitoring , O bserving and 

Re cording Fa c i lities 

431 . GENERAL. The e qu ipment d e sc ribed in 
paragraph 432 has been prov ided f or 

monitoring on c ommer c ial or Army tele­
phone ci rcuits . The ess ential f eature s 
of this equi pment are moni toring arrange ­
ment s whi ch introduc e only a ne gligibl e  
transmis s i on l o s s  o n  the c i rcuit , a n  ar-

Par .  431 

rangement wher e by the obs erver may int er­
rupt conversati on and talk to e i ther of 
the us er s ind i vidually wi thout int erfer­
ing with t he ci rcuit s i gnaling or super­
vis ion, and mean s  for making a re cord o f  
conver sati on o ver the ci rcui t .  The equip� 
ment is de signed f or us e in t el ephone 
bui ld ing s  wh i ch have comme r ci al t el ephone 
central offic e s  or f ixed plant Army 
swit ch boards . sto c k  numbers , weights and 
vo lumes of t hese equ ipments are g iven in 
paragraph 433 . 

9 7  



to 
�. MONITORING. OBSERVING. AND RECORDING FACILITIES DESCRIPTION. � (l) 

!oj 
Shown . 

in Weight Power Instruction "" CA 
Item Nomenelature ..!!i:.. Use (Lbs. ) � Reg,u1ranents Book Remarks N 

(A) Toll Line Ob- 441 At Telephone ?S 1?-1/4- 115 Volts W.E .CO. lor observing on origina"ng long dis-
serving Cabinet Central Offi ce x l5-3/S" a-o, �0-60 X-66208 tanoe oalls. long di stanoe toll line 
AllW-BlI-lOO for monitoring ,  x l4-3/S- oyoles, 60 may be conneoted either through the 

talking , split- watts patching O1lbinet , Item (B) , or direotly. 
ting and reoord- The long distanoe line loops tbrough the 
ing ( external oabinet in au.oh a _,. that no call can 
recorder) - on be oOlllplsted unless oleared by the ob-
single toll server. Splitting cloes not interrupt 
line the oirOQit far direot current . A re-

oorder, Item (E) ,  lIII1y be used with this 
cabinet . Cabinet oontains a power paok. 
A General Eleotrio Company, Type M, 
1 KVA transformer is paokaged with each 
oabinet for use where the available 
power is other than 115 volts. Instruc-
tion books. conneoting cords , trans-
former and spare parts ( suffioient for 
one yearl are boxed with the cabinet for 
export shipment . The oabinet is made of 
wood and is suitable for use in tropi-
cal areas . 

( B ) Toll Line 442 At Telephone 38 16-l/S" Power from W.E.Co . For connecting long distance lines to 
Patch1ng Central Office x 11-1/4" power pack X-66208 observing cabinets , Item (A) . Contains 
Cabinet far oonnecting x 12" in toll talking aDd signaling taoilities between 
ADW-BM-lOO toll observing line ob- the attendant and either toll switch-

cabinets to toll serving board operators or observers. Instruo-
lines - 10 toll cabinet , tion books, connecting oards, spare 
lines capacity Item (A) 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 tropioal areas. 

( e )  r.hltlline 443 At Telephone 50 19-1/2" 115 Volts W.E.Co . For monitoring or recording, with the aid 
Observing Central Offi ce x 11-3/4- a-o, 50-60 X-66209 of Item (El , on any one of 30 looal com-
Cabinet for moni tori ng x 10-1/4" cycles and man battery or magneto sUbsoriber lines 
ADW-BM-lOO and recording d-o po- or tl.'UIlks. A General Eleotrio Co . ,  Type 

( external re- tenti als M, 1 KVA transformer is pa ckaged with 
corder) - 30 from oen- eaoh cabinet for use where the avai lable 
looal line ar tral of- oommeroial power is other than 115 volts. 

trunk capacity fice bat- Instruction b ooks. o onneoting blook, 
tery, a-o oords , oables, sPlre parts ( sufficient 
60 watts,  for one year l ,  and transfomer are boxed 
d-o 0.2 with the cabinet for export Shipment . 

The cabinet is made of steel and is watts suitable for use in tropical areas. 
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.!!!! 
( D )  

( E )  

Nomanclature 

Five-line Ob-
serving Cabinst 
ADW-BM-1OO 

Amertype 
Recordgraph 
Company' s 
"Colllll8Ildo" 
Model A 
Recordgraph 

Shown 
in 

� 
444 

445 

Weight 
Use ( Lbs. ) � 

On Government 50 17-1/4" 
premises at x 15-5/8" 
8JIil arka t10n x 14-3/8" 
centers within 
the continental 
Uni t ed States , 
for monitoring, 
talking, spli t -
ting , flashing 
an opera tor at 
the central of-
fi ce ,  grouping, 
8IIld recording 
( external re-
corder ) - fi ve-
line or trunk 
capacity 

At Telephone 46 18-5/8" 
Centra l Office x 9-1/2" 
and government x 13-1/2" 
premises in 
conjunction 
with monitoring 
and observing 
oab inet s. 
Items (A) . ( C )  
and ( D )  

Power Instruction 
Requirement s Book Remarks 

20-26 Volt W .E .Co . For observing on a maximum of five com-
battery, X-66329 man battery type of lines or trunks . 
8 watt s Lamp Signal indicates establi shed call. 

ArrangElllent s are included for connecting 
an external recorder , Item ( E ) .  Cabi-
net s may be gJ.'o�ed for light load op-
eration. Instruotion books are in-
oluded with set . Where 20-26 volt bat-
tery i s  not available, the Western 
Electric Company reotifier KS-15006 may 
be specified. This rectifier ope rates 
on 60 cycles , require s  60 watt s BIld 
my be used t o  supply b attery for three 
fi ve-lim observing cab inet s. The 
oabinet is made of wood. This equlp-
ment is not moi sturep ro ofed. 

115 Volt s Amertype Reoord- Fi lm type ( embossing on ce llulose 
a-c , 50-60 graph Company' s acetate tapa ) ,  crystal or carbon mi cro-
cycles , Ope rat ing In- phone , start-stop either manual or 
115 watts struotion for voice contro l ,  automatiC volume control, 

"Conmando" 115 sound tracks provide approximately 
Model A Record- 2-1/2 hrs. recording t ime for one loop 
graph of film. Playbaok on e ither a headset 

or loudspeaker . Capable of recording 
speaoh volumes at lave,ls as low as ap-
proximately -30 vu measured on the line 
side of the input of the monitori ng 
amplifier. The spare parts and oparat -
ing instructions are a lso b oxed wi th 
the reoordgraph for export shipment . 
Suitable for use in tropical area s .  

': Ii 

� N 
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FIGURE 441 . Toll Line Observing Ca bine t  ADW- EM- IOO FIGURE 442 .  Toll Line Patching 
Cabinet ADW- BM- 100 
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FIGURE 443 . MUl�iline Observing 
Cabinet ADW-BM- lOO 

FIGURE 444 . Five-Line O bserving 
Cabinet ADW-BM-IOO 

FIGURE 445 . Recorder (Amertype 
Recordgraph Co . "Commando " 

Model A )  

"d III Ii 
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Par. 433 

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

ll!!!! Nomenclature 

( A) Toll Line Observing 
Cabinet ADW-BM-100 

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

( C ) MUlti line Observing 
Cabinet ADW-BM-1OO 

( D) Five-line Observing 
Cabinet ADW-BM-IOO 

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

102 

Stock 
� 

4C1806 

4C1806-1 

4C1806-2 

Approximate Weight ( Lbs . ) 
Packed In 

For Export Carrying Case 

220 

305 

345 

4C1806-8 a 

6C263 115 46 

aFor use in cont inental United States ; 
not moi stureproof . 

Approximate 
Di splacement ( Cubi c  Feet) 

Packed In 
For Export Carrying Case 

8 . 9  

18 

18 .2 

7 . 1 1.38 



par .  501-503 

CHAPTER 5 
PORTABLE AWS INFORMATION CENTERS 

501 .  GENERAL . Portable and mobile in­--- formatIon c enter fac ilities provide 
telephone equipment , furniture and c er­
tain auxi liari e s  for filter , operation 
and fighter control area operations room 
u s e  in air warning network . Thi s  equip­
ment is used for rec eiving intelligence 
c onc erning ac tivi tie s  in an area i for 
displaying it for qui ok analysis ;  and 
for operational oommunioat ions . Although 
these facilities are primarily intended 
for the use desori bed above , this equip­
ment oan be adap t ed to meet other tac­
tioal requirements . 

502. TYPES OF EQ.UIPMENT . --a. There are four types of the se equip­
ment s , namely: Information C enter System 
SOS-5 , Portable Filter C enter TC-l5 , 
Operations C enter AN!TTQ.- l and Control 
Set SCR-572-A. 

b .  In the first three typ e s , the com­
p onents are arranged in oas e s  for eas e  
o f  transportation b y  truoks o r  planes 
and are moi s tureproofed for us e in 
trop ioal areas . Suffi c i ent tools and 

�. AWS INFORMATION CENTERS - DESCRIPTION. 

Sh01llIl 
Nomenclature in 

Type Fig. 
Name ...!!£:.. � 

Operating 
Floor 
Area 

Required Power 

spare parts for one year are provided 
with the equiphlents .  All oonnec tions 
between equipment i t ems in thes e  types 
are made by flexible rubber oovered 
cabl e s , plugs and sockets . All outside 
wire conne c t ions are made by means of 
binding posts . 

c .  The installation time for s etting 
up-an Op erations C enter AN!TTQ.-l with 
an exp erienc ed orew of six men , a s­
suming no change in the cro s s  c onneo­
tions , is in the order of 3 to 5 hours 
This does not include the time required 
to paint the map on the plotting board. 

d. Control S e t  SCR-572-A is a mobile 
fighter control area operations room 
equipment for use as the c entral con­
trolling point for Control Net system 
SCS-3 . It i s  trailer mounte d  and in­
oludes a power unit , mounte d  in a sepa­
rate trailer. The equipment i s  
moi stureproofed for use i n  trop i oal 
areas . Spare parts and tool equipment 
are included for one year ' s  operation. 
All outside wire connections are made 
by means of binding posts . 

T . M. or 
Instr'n 

Book Remarks 

Inf'orma- SC&6 
tion 

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

W. E. Co. 
X-6l652 

Includes : 1 Oper. center, 2 Filt . 
centers , 6 Intercept Boards and 6 
radio terminals. One Filter center 
may be located with or one or 

Center 
System 

3 Inter- trom 2 engine-alter-
cept Boards . nators ( 5  KVA) pro-
40 ' x 25 ' vided , one tor t ele-

phone facilities and 
Above ar- tor lighting , a sec­
rangement ond for emergency 
With Filt. power. If Filter 

centers and Inter-Center. 
69 ' x 25 ' cept Boards are re­

mote from Operati ons 
Filt. Center Center, commercial or 
lIith 1 or 2 other pOller sources 
Intcpt. Bds. IIILIst be used. Recti-
20 ' x 25 ' tiers for 24V and 

Individual 
Intcpt. Bd .  
10 ' x 10 ' 

l20V d-c supplies op­
erate on 50 or 60 
cycles. Static ring­
ing generator operates 
on 55 to 65 cycles. 

both may be located remotely from 
the Oper. center. Of the 6 
Intercept Boards a mexillILlm of 4 may 
be located at the Oper. center , 3 
at outlying Filt. center and 3 re­
motely. 

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

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

One section of W.E. Co. Special 
551 PBX ( 80 CB lines; 10 CB trunkS; 
and 20 magneto lines ) provided for 
use as an administration sWitch­
board . 

Table oontinued on next page . 
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Par . 503 

AWS INFORMATION CENTERS - DESCRIPTION ( Continue d )  
Shown 

Nomenclature in 

Name 

Portable 
Filter 
Center 

Opera­
tions 
Center 

104 

Type Fig. 
� Nos .  

TC-15 

AN/TTQ-l 503 
504 
5C6 

Operating 
Floor 
Area 

Reg,uired 

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

Individual 
Intcpt .Bd .  
10 ' x 1 0 '  

Wing Filter 
Rooma 

Wing Operat ions 
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 I-ton 
cargo trailers 

T.M. or 
Instr 'n 

Power Book 

Same as W.E.Co. 
OOS-5 ex- X61684 
cept only 
one eng. -
alt .  is 
provided 

Commercial 'I'M 11-438 
105-125V 'I'M 11-932 
50-60 cy- ( eng.-a1t.,) 
cles a-c 
or from 2 
eng. -alt . 
( 3  KVA) 
provided. 

Rellllrks 

Components are same as those used with 
003-5 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
c ia ted directly wi th or one nay be lo­
cated remotely fran the Oper. c enter . 

Telephone equip. works with the same 
types of external Circuits as 005-5 
equip. The AD pwr. control frame same 
as ooS-5. 

One s ection of W.E .Co . Spec ial cordless 
506B PBX (3 magneto and 2 common bat­
tery trks . ,  12 line s )  provided as ad­
ministration swi tchboard . 

Arranged for universal operation a s  a 
wing filter center, wing operations 
center ,  fighter-control a rea opera­
tions center or a combined filter­
fighter control area operations center . 
Equipment includes telephone fac il­
itie s ,  furniture,  plott ing and lighting 
eqUipment , power cabinet , storage bat­
teries and two engine alternator s .  
Packing cases used a s  platforms and 
benches . 

A mobile tactical control c enter em­
ploys two standard 2-1/2 ton ( 6x6 ) 
trucks for mount ing and transporting 
platforms and cabinet s ,  and two stand­
ard I-ton c argo trailers for trans­
port ing 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 type s ;  one a telephone 
unit and the other a five-line unit ; 
permit ready transfer of lines to or 
from a posit ion . Equipment included 
for remotely controlling sixteen of the 
commonly us ed Signal Corps radio sets . 

Except for common battery switchboard 
trunks c ircuits mentioned below sig­
D#l ing on land lines is magneto. 

Two Swit chboards BD-72 , 12 lines each , 
are provided for use a s  administra­
t ion switchboard . Two c ommon battery 
trunk un it s  for connection to central 
offic es each containing 2 circuits , 
are pr ovided as supplementary equip­
ment . 

�round observer board may be placed in separate 
9 '  x 9 '  room and remainder will require room 21 ' x 25' .  

bAir Ground monitor board may be placed in separate 
9 '  x 9 '  room and relJtl.inder will require room 25 ' x 25 ' . 



Nomenclature 
Type 

� No. 

Shown 
in 
F i g .  
Nos .  

Control SCR-572-A 506 
Set 

Operat ing 
Floor 
Area 

Required 

K-55 
trailer -
OVer-all 
d imensions 
21-1/6 ' 
long 
10 ' high 
8 '  wide 

Cargo 
trailer -
Over-all 
dinensions 
12 ' long 
S '  high 
6 '  wide 

Power 

T . M. or 
Instr 'n 

Book 

AN-(}S-40 
s:m-572-2 

Power for 
battery 
charger , 
stati on 
heaters and 
station 
lighting 
equipment 
from Power 
Uni t  PE-99A 
( included) 
or from 1151.' 
a-c 50-50 
cyc les c om­
merc ial pwr .  
line capable 
of supplying 
at least 5 . 5  
lNA 

Par . 503 

Renarks 

Mobile arrangement of c entral controlling 
point for Control Net Sys t em SCS-3. Con­
trol Set mounted in Tra i ler K-5 5 is divided 
into c ontrol room c onta ining intercept 
plotting board with ass oci a ted control 
pos it ions and s tatus board and operato r ' s  
cabin containing radio operator ' s control 
equipnent . D/F plott ing board and 3 ,  
BD-72 Swbds . All lines are connected to 
switcbboards so that any l ine may b e  con­
nec t ed  t o  any other l ine or c ir::uit. 

Includes following radio c ontrol unit s :  3 - RM-25-A 
2 - RM-2 6-A 
1 - RM-23-A 
1 - RC-llS-A 

and 20 Telephone Repeaters EE-99- ( ) .  

Power unit PE-99-A i s  mounted in a one­
ton cargo trai ler .  

P L A T F O R M  P OS I T l 0 N S  
INTERCEPT 

BOARDS 

FIGURE 50 1 .  Informat i on C enter System SCS-5 
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OPERATION5 CENTER POWER fRAME 

FIGURE 502 . Informati on C enter Sy s t en SCS-5- ( ) . 
( Typ i c a l  Frames ) 

FIGURE 503 . Operat ions C en t er AN/TTQ- l 



PACK I NG CASES 

FIGURE 504 . Operations C enter AN/TTQ- l 
Equipment Packed in Truck 

Par . 503 

r POWER AND 

. 

RE LAY CABINETS 

FIGURE 505 .  Operations Center AN/TT�-l. 
Equipment Mounted in Truck as Mobile 

Tactical Control Center 

F1GURE 506 . Control Set SCR-572-A 
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Par . 1504 

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

Weight of 
Largest Package Total Weight 

Signal Signal No. of {Poundsl {POunds ) Total au Ft 
Corps Corps Additional Packages Packed Packed Packed 
Type Stock Equipment per for for for Ship 
Number Number Required Sys.tem � Net Export Net Export Net Tons 

Information None Necessary 91 1 ,330 28,330 1, 530 
Center Sys- lighting 
ten SCS-5 equipment, 

batteries , 
clocks and 
paint . 

Portable 6Z623l Necessary 41 1,420 1,330 1 6 , 163 12, 758 1 , 044 702 26. 1  
F1lter lighting 
Center equiplOOnt, 
TC-15 clocks and 

paint . 

Operations 405990-1 None 24 810 650 7 , 660 6, 500 382 260 9.6  
Center 
AN/T'l'Q-l 

Control 2S572A 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 bare wire , 
field wire , field cables and l ead- covered 
cables together with s tock numbers and 
logistical data as appli ed 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
t ion V provides the average time required 
for various types of work operations in­
volved in line construc tion. 

d.  Section VI describes reel s ,  reel 
equipment , tools and speC ial trucks re­
quired in the handling and plaCing of 
the various types o f  plant . 

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

Sec tion II 
O pen Wire Lines 

602. GENERAL . In addition to the elec-
trical and physical properties of 

bare wires and o ther pertinent informa­
tion this section gives examples of the 
material requirements nec essary to make 
up 100-mi le units of various types o f  
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 condi tions 
experi enced in various geographi cal areas. 
Because of the widely varying conditions 
to be met in �he several theatres of op­
eration, and conditions of supply, i t  

will be found advisable to make a list of 
requirements to meet each situation. In 
some theatres wire si zes 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 o f  
wire covered in these paragraphs . 

603 . STORM LOADING. 
�. In the United States ,communication 

lines are designed to withstand three 
types o f  storm loading ( see sleet storm 
map in 'I'M 11- 368 ) ,  namely,  

( I )  Normal wind pressures of 12 
pounds per square foot ( about 70 mph ) 
on the pro jected 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 pro jected 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 i c e  at a minimum tempera­
ture of O OF .  Thi s  i s  t ermed "heavy 
loading" • 

b. European and Asiatic countri es have 
somewhat different storm loading require­
ments . In some forei gn 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 i c e  and temperature con­
diti ons are not known , an attempt should 
be made to obtain this information from 
local communication or electric  light 
people . Where this cannot be done a 
general rule to follow is to use heavy 
loading construction in latitudes 
higher than 40° , medium loading between 
latitudes 30 and 40° , and light loading 
in latitudes under 30° . Of  course , 
there are exc eptions to this rule . 
For instanc e ,  even in lati tudes under 
30° there are locations having eleva­
tions where ice  and temperature con­
di tions would indicate the advisability 
of using heavy loading area construc­
tion. 
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Par. 604 

�� BARE WIRES AND WIBE MESSENGERS - PHYSICAL DATA AND S 'ID CK  NUMBERS . 

Net 
'ieight Lengthb 

Name Nominal Breaking per per Cu. Ft . 
or a Stock Diam. Load Mile Paokage per 

lofaterial lZl!e No. Number � Pounds � Feet Wire Mileb Remarks 

080 C-S W-l53 1Al53 .080 770 94 5,650 1 . :} Have 4� of the conduc-104 C-S lA809.104 0.104 1,170 159 6 , 650 1.8 tivity of copper wire 128 e-s lA808. 5  0.128 1 ,650 240 4,400 3 .3  

104 C-S 0.104 1 , 275 159 6, 650 1.�} 30% of conductivity of 
128 C-S lA808.1 0.128 1,800 240 4,400 3.3 oopper wire 

080 au . 080 330 102 4,400 

'.'} 104 au W-74 1A74 0.104 550 173 5, 650 1.8 .Hard Drawn 128 au lAB08 0.128 820 262 4,000 3.3 
165 au lAB08. 2  0.165 1,325 435 2,250 7.3  

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

083 G.I. Yl-76 1A76 .083 250 99 2, 660 2.0 
109 G.I.c lAB12 0.109 425 170 2, 640 3.0 
134 G.I.c lAB10.1  0.134 645 258 2, 660 4.0 

148 G.I.c W-75 1A75 0.148 785 315 2,550 5.7 
165 G.I.c 1A75A 0.165 975 390 2,640 8.0 
203 G.I.c 0.203 1 ,475 590 1,740 12.0 
238 G.I.c 0.238 2,028 810 1 , 270 18.0 

Wire W-503 1A503 3/16 2,400 410 2,500 17.0 2.2Md, G.S. , 7-.065 in. 
Messenger strands 

Wire W-115 1Al15 5/16 6 ,000 1, 190 1,000 42.0 6M, G.S. , 7-.109 in. 
Ilessenger strands 

Wire W-90 lA90 3/8 11 , 500 1,425 1,000 42.0 101d, G.S. , 7-.120 in. 
Ilessenger strands 

Wire W-116 1A116 7/16 18,000 2,060 1 , 000 42.0 16M, G.S. , 7-.144 in. 
Messenger strands 

110 

aC-S = Copper Steel, au • Copper, G.I • •  Galvanized Iron, G.S . ..  Galvanized Steel 

�e wire is furnished in ooi1s ( 19" eye) wrapped with paper or fiber covering, 
and net weight and packed weight are apprOximately the seme. Wire messenger 
may be obtained in lengths of 250, 500, 1000, 2500 and 5000 feet . Lengths of 
250 and 500 faat (also 1000 feet for W-503 only) are furnished in coils. 
Lengths of 1000 feat ( 2500 feet for W-503) and greater are furnished on woodan 
reels weighing 40, 50, 90 and 130 pounds , (requiring shipping space of 8, 11, 
16 and 28 cu. ft. ,  respectively depending upon the quantity ordered. The 
shipping data givan are baaed on the usa of a 4O-pound reel. 

°Used primarily for eouiItl!'U.ct1on pUrpos ... 

dco_on1y used designation for nominal breaking strength. 
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605 . TRANSMISSION DATA ON OPEN WIRE LINES. 

D.O.Ree. l�ycle 
Type Ohms per Impedance 

__ .::N:.::aM=e __ � Loop Mile Ohms 

!. Bare Wiresb 

080 4� O-S '11-153 42. 8  791-j481 

104 40% C-S 23. 5  686-j335 

128 40% C-S 16. 7  613-j227 

104 30% C-S 33.8 740-j418 

128 30% O-S 22.3 649-j291 

080 CU 680-j235 

Approximate Attenuationa -
db Per Mile 

Dry - 0.23 
Wet - 0.25 

Dry - 0.16 
Wet - 0.18 

Dry - 0.12 
Wet - 0.13 

Dry - 0 . 21 
Wet - 0 . 22 

Dry - 0.15 
Wet - 0.17 

Dry - 0.11 
wet - 0.13 

0.31 
0 .34 

0 . 20 
0.22 

0.14 
0.16 

0 . 28 
0.30 

0.19 
0 . 22 

0.13 
0.15 

0 .32 
0.35 

0 . 20 
0 . 23 

0.14 
0.16 

0.28 
0.31 

0.20 
0 . 22 

0.14 
0.17 

0.33 
0 .36 

0.21 
0.24 

0.14 
0.17 

0.29 
0.32 

0.20 
0.23 

0.16 
0.20 

0.33 
0.37 

0 . 21 
0.24 

0.15 
0.18 

0.29 
0.33 

0.20 
0.24 

0.19 
0.24 

104 CU '11-74 10.3 614-j145 Dry - . 074 . 089 .099 0.13 0.15 

Par. 605 

Nonrepeatered 
Talking Range 

Miles for 
Net Loss of 

6 db � �  

24 72 120 

33 100 165 

46 140 230 

27 82 

35 106 176 

46 140 230 

Wet - . 083 0.11 0.12 0.16 0.19 72 215 360 

128 CU 6.8 580-j97 Dry - .052 .071 .080 0.11 0.13 
Wet - .061 .088 0.100 0.14 0.16 100 

165 CU 545-j60 Dry -
Wet -

.034 

.042 
.056 
.072 

. 064 . 084 

.083 0.11 
0.10 
0.13 

109 G.S. '11-145 75 1230-j630 Dry - 0.30 1. 1 
Wet - 0.31 1.1 

2.0 
2.0 

083 Galv. lral W-76 130 1380-j830 Dry - 0.36 1.2 
wet - 0.37 1.2 

2.1 
2.1 

�. Twin Pairsc 

W-IIO-B "0.'11 . " 

W-llO-B "Tree" 

W-l43 "0.'11. "  

93 

93 

Dry - 0.43 
Wet - 0.46 

Dry - 0.44 
Wet - 1.1 

Dry - 0.13 
Wet - 0.14 

0.66 
0 . 68 

0.68 
1.6 

0.14 
0.16 

0.68 
0.71 

0.70 
1.7  

0.14 
0.17 

0. 70 
0.75 

0.75 
2. 1 

0.16 
0.20 

0.73 
0 . 79 

0.80 
2. 6 

0.17 
0 . 23 

aAttenuati ons are for side circuits at 70°F and assume use of 
insulators IN-15 and IN-128 in @Pod condition, that trees , 
brush, etc . do not touch wires and that recommended construc­
tion pruct1ces are followed. Pole spacing is assumed 200 feet 
except for 080 H.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 1 s  conductivity relative 
to copper. 

cTwo wires of one pair used in parallel form one side of the 
circuit and two wires of another pair form the other s ide. 
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-l10-B pairs tied to trees and 
spaced 8" to 24" apart. Attenuations apply when there are 
few contacts with foliage, etc. 

145 

19 

16 

13 

5 

43 

300 500 

435 725 

57 95 

48 80 

39 65 

16 27 

130 215 
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Par. 606 

606 .  MATERIALS FOR CONSTRUCTION OF 'MGTICAL OPEN WIRE LINES WITH 4 x 4 LUMBER 
- SUPPORTS , 1M-FOOT SPANS, LIGHT STORM LOADING AREAS . 

Description 

Lumber, treated , 2" x 4" x 20 ' 
Lumber , treated . 2" x 4" x 24 '  
Lumber, treated, 4 "  x 4 "  x 20 ' 
Polee , t�eated, Class 7 ,  35' 
Crossarm PF-92-A, S-pin, 7 ' -4" 

Pin Pr-59 , locust, S" 
Insulator IN-15 ,  Toll , glass , SGSP 
Insulator IN-12S, Transposition, glass 

Wire 1'-155, 080 C-S, 40% conductivity 

Bolt, carriage; 3/S" x 4 " ,  G . r .  
Bolt, carriage; 1/2" x 4-1/2", G.I. 
Bolt , machine; 1/2" x 6", G.I .  
Bolt, machine ; 5/8" x 10 " ,  G . I .  
Brace PF-4, crossarm 
cable lengthsc (105 ' )  with c onnectors, 

JIIIlde from Cable Assemblies 00-358 
Clamp PF-Gl, or Hubbard Ho. 7402, 

guy, 2-bolt 
CODllector ,  bridging, No . 3A 
Hail, common wire . 6-d 
Nail, common wire, 12-d 
Hail , common wire , 2O-d 
Protector , telephone 11ne, 5-pair 
R1ng PF-74, bridle ,  C-type , 1-1/4" eye, -G.5. 
Screw, lag , 3/8" x 3-1/ 2 " ,  G. r. 
Sleeve , CU, for 080 C-5 (C-080-o ) 
Sleeve , G . S. , for 109 guy Wire, (5-1094) 
washer, square, G . I . ,  2-1/4" with 

11/16" hole 
Wire lI-llO-B 
Wire '1-143 
Wire '1-145, 109 G.S. 
Wire, messenger, 2 . 2M, Utilities 

grade , 3/16" 
Wire W-l54, tie, 080 CU, annealed , 19" 

Eatimates for l00-mile unit :  
Weight, short tons 
Shipping space , cubiC feet 
Ship tonsd 
Construction time, based upon average 

terrain and weather conditions, 
lIIIln-days 

Quant ities for 100 Miles of Linea 

Stock I-Pair 
�R:::um=b:.:e:.::r __ Uneb 

5A2705 BOO 
5A2724 600 
5A2720 3 , 500 
5A3235-l 16 
5Al592 2,300 

5A3059 7 ,400 
3G515 7 , 400 
3G1815-55 400 

lAi53 20,000 lbs. 

5Bll06-4 
5B,l108-4 . 5  
5B1508-6 
5Bl51.0-10 
5B2l04 

5B:3061 
3Zl403 
5U405 
5U412 
5L1420 
002200 

5B\l320 
5BI0006-3 . 5  
5N5614.1 

6N5709 . 2  

5B20209-11 
IBllOBX 
lBl43 
lA145 

640 
SOO 

4 , 500 
200 
640 

16 

640 
90 
50 Ibs . 

400 Ibs . 
100 Ibs , 

16 

100 
640 

1 , 250  

1 , 200 

10 ,000 
5 ,000 ft. 

400 ft. 
1 , 500 1bs . 

10 , 000 ft. 
250 lbs. 

215 
12 , 350 

309 

1 , 130 

3 , 600 
16 

2,300 
14 , 800 
14, 800 

800 

4-Pair 

800 
600 

3,600 
16 

4,000 
29 , 600 
29 , 600 

1 , 560 

To Install 
1 Add! tional 

Pair on 
Exist ing Line 

7 , 400 
7 ,400 

400 

40 , 000 

640 
800 

4 , 500 

lbs . 80 , 000 Ibs .  20, 000 Ibs. 

640 

200 
640 

32 

640 
160 
100 Ibs . 
400 Ibs . 
100 lbs . 

16 

180 
640 

2 , 500 

1 , 200 

10,000 
10 ,000 ft .  

600 ft. 
1 , 500 lbs. 

10 , 000 f t .  
500 lbs . 

231 
1:3, 040 

326 

1, 250 

800 
4,500 

200 
640 

64 
640 
300 
200 lbs . 
400 Ibs . 
100 lbs . 

1 6  

300 
640 

5 , 000 

1 , 200 

10 , 000 
10 , 000 ft.  

800 f t .  
1 , 500 lbs. 

10 , 000 ft. 
1 , 000 Ibs. 

288 
15, 620 

390 

1 , 460 

16 

90 
50 Ibs. 

100 

1 , 250 

5 , 000 ft. 
200 ft. 

250 Ibs . 

16 
660 

16 

390 

&..i'h1s lis t includes a limited amount of spare material and is to be used as 8 guide only; require­
ments for the particular situation must be determined. Commercial experienc e indicates that 
about 20% spare material is required. Construction of tactical open wire lines is covered in 
TIl 11-358. 

. 

b 
on one pair and two pair lines , arossarms are cut in half except at B-fixtures and X-frames .  

(lCable lengths ( 105 ' )  with connectors , made from Cable Assemblies CO-: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. 

dSbip ton assumed equal to 40 cu. ft . 
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6 0 7 .  MATERIALS FOR CONSTRUCTION OF TACTICAL OPEN W IRE LINES WI'ffi ROUND POLES . 150-FOOT SPANS , HEAVY STORM LOADING AREAS . 

Desoript ion 

Pole , trea ted, Class 9 ,  20 ' 
Po l e ,  t reate d .  Class 9 ,  22' 
Pol e ,  t reat ed , Class 9, 2 5 '  
Pole , treated , Class 9 ,  30 ' 
Pole , treated, Class 7 ,  35 ' 
Pole , treated, Class 6 ,  40 ' 
Crossarm PF-92-A , 8-pin , 7 ' _4" 

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

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

Anohor Rod AH-4 . 5/S" x 6 ' ,  G . I .  
Bolt , carriage . 3/8" x 4 " ,  G . I . 
Bolt , ma chine , 5/8" x 8" , G . I .  
Bolt , machine , 5/8" x 10" ,  G . I .  
Bol t ,  machin e ,  5/8" x 12" ,  G . I .  
Brace PF-4 , crossarm 
Clamp PF-61 , or Hubbard No . 7402 , Guy , 2-bolt 
Clamp' FT-56 , guy , 3-bolt 
Connector, bridging , No . 3A 
Nai l .  common wi re . 6-d 
Thimbleye , bolt , angl e . for 5/8" bolt 
Ring PF- 74 , bridle , c-type , 1-1/4" eye , G . S .  
Screw, lag , 3/8" x 3-1/ 2 " ,  G . I .  
Sleeve , cu , for 080 C-S , ( C-080- C )  
Washe r ,  square , G . I . ,  2-1/4" with 11/16" hole 
Wire W-llO-B 
Wire W-115 , messenger, 6M , 5/16" 
Wire , me ssenge r ,  2 . 2M ,  utilities grade , 3/16" 
Wire W-154 , tie . 080 CU, annealed , 1 9 "  
Estimates f o r  100-mile unit: 

Weight , short tons 
Shipping space . cubic feet 
Ship tonsc 
construction t ime , based upon average terrain 

and weather conditions , man-days 

Stoc k 
Number 

5A3220-4 
5A3222-1 
5A3225-5 
5A3234 
5A3235-1 
5A3240-1 
5A1592 
5A3059 
3G515 
3G1815-53 

lAl53 

5B 704 
5Bll06-4 
5B1510-8 
5B1510-10 
5B1510-12 
5B2104 
5B3061 
5B3450 
3Z1403 
6Ll406 
5B1635-1 
5B9320 
5BlO006-3 . 5  
6N5614 . 1  
5B20209-11 
IBllOBX 
lAll5 
lA503 
lA154 

I-pair 
Line 

2 , 600 
1 , 000 

260 
120 

24 
24 

3 , 900 
7 , 400 
7 , 400 

400 

20 , 000 Ihs . 

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

760 
4 , 000 
1 , 060 
2 , 100 

90 
50 Ibs . 

1 , 680 
100 

4 , 000 
1 , 250 

12 , 000 
5 , 000 f t .  

40 , 000 ft . 
21 , 000 ft . 

250 Ibs . 

504 
2 5 , 630 

641 

1 , 400 

�uantities for 100 Miles of Linea 

2-pair 
Line 

2 , 600 
1 , 000 

260 
120 

24 
24 

3 , 900 
14 , 800 
14, 800 

800 

40 , 000 Ibs . 

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

760 
4 , 000 
1 , 060 
2 , 100 

160 
100 Ibs . 

1 , 680 
180 

4 , 000 
2 , 500 

12 , 000 
10 , 000 ft . 
40 , 000 ft . 
21 , 000 f t .  

000 Ihs . 

520 
26 , 290 

657 

1 , 520 

4-pair 
...lJ.£L 

2 , 600 
1 , 000 

260 
120 

24 
24 

3 , 900 
29 , 000 
28 , 400 

1 , 060 

80 , 000 Ibs . 

1 , 680 
4 , 00 0  
4 , 000 
1 , 400 

760 
4 , 00 0  
1 ,0 60 
2 , 100 

300 
200 lhs . 

1 , 6 80 
300 

4 , 000 
5 , 000 

12 , 000 
10 , 000 ft . 
40 , 000 f t .  
21 , 000 f t .  

1 , 000 Ibs . 

552 
2 7 , 560 

689 

1 , 730 

8-pair 
� 

3 , 60 0  
260 
120 

24 
24 

7 , 800 
58 , 000 
56 , 800 

3 , 120 

160 , 000 Ibs . 

1 , 680 
8 , 00 0  
8 , 000 
2 , 800 
1 , 520 
8 , 000 
1 , 060 
2 , 100 

600 
400 Ibs. 

1 , 680 
600 

8 , 000 
10 , 000 
24 , 000 
20 , 000 ft . 
40 , 000 ft . 
21 , 000 ft . 

2 , 000 Ibs . 

716 
3 5 , 060 

876 

2 , 500 

ToJ:ns1;a.J.T 
a comple t e  
Additional 
cros sarmb 
of 4 pairs 

3 , 900 
29 , 000 
28 , 400 

1 , 560 

80 , 000 lbs . 

4 , 000 
4 , 000 
1 , 400 

760 
4 , 000 

300 
200 Ibs . 

300 
4 , 000 
5 , 000 

1 2 , 000 
10 , 000 f t .  

1 , 000 Ibs . 

125 
5 , 400 

135 

910 

aThis list includes a 'limited amount of spare material and is to be used as a guide o nl y ;  requirements 
for the particular s i tuation mus t  be determined. Commerc i al experi ence indioates that a bou t  20% spare 
material is required. Construction o f  taotical open wire lines i s  oovered i n  TM 11- 368 . 

bI f  a seoond crossarm is to be installed on an existing line.  the poles must be of suffici ant height 
to maintain clearanc e s .  

cShiP ton assumed equel to 4 0  c u .  ft . 

To Install 
1 Addit ional 

Pair on 
Existing Line 

7 , 400 
7 , 400 

400 

20 , 000 Ibs . 

90 
00 Ibs . 

100 

1 , 250 

5 , 000 ft . 

250 Ibs . 

16 
660 

16 

390 

� '1 
0> a .., 



..... 
� �. MATERIALS F OR CONSTRU CTION OF TACTICAL OPEN WIRE LINES WIlli ROUND POLES, 200-FOOT SPANS , MEDIUM STORM LOADING ARMS • 

Desoription 

Pole , treated , Class 9 ,  20 ' 
Pole, t reated, Class 9 ,  2 2 '  
Pol e ,  treated , Class 9 ,  2 5 '  
Pole , treated , Class 9 ,  30 ' 
Pole , treat ed, Class 7 ,  35 ' 
Pole , t reated , Class 6 ,  40 ' 
Cros sarm PF-9 2-A, 8-pin , 7 ' -4" 

Pin PF-59 , locust , 8 �  
Insulator IN- I S ,  To ll , glas s ,  SGSP 
Insulator IN- 12 8 ,  Transpos i t io n ,  glass 

Wire W-153 , 080 C-S , 40% oonductivity 
Anchor Rod AH-4 , 5/8� x 6 ' ,  G . I .  
Bolt , carriage , 3/8" x 4 " , G . l .  
Eolt , ma ohine , 5/8 "  x 8� , G . I .  Bolt ,  machine , 5/8� x 10" , G . I .  
BOlt , ma oh i n e ,  5/8" x 12 " ,  G . I .  
Brace PF-4, cro ssarm 
Clamp PF-61 ,  or Hubbard No . 7402 , Guy , 2-bolt 
Clamp FT-56 , guy , 3-bolt 
Conne ctor , bridging , No . 3A 
Na il , cammon wi re , 6-d 
Thimbleye , bolt , angle , for 5/8" bolt 
Ring PF- 74 , bridle , c-type , 1 - 1/4� eye, G . S .  
S c rew, lag , 3/8 "  x 3-1/2 " , G . I .  
Sleeve , CU ,  for OBO C-S , ( C-080-C) 
Washe r ,  s quare , G . I . , 2-1/4" with 11/16 " hole 
Wire \'l-llO-B 
Wire W- l1S , messenger , 6M , 5/16" 
Wire , mess enger , 2 . 2M ,  ut ilities grade , 3/16" 
Wire W-154, t i e ,  080 CU, anneal ed , 19� 

Est imat es fo r lOa-mile unit : 
\'leigh t ,  short tons 
Shipp ing space , cubic feet 
Ship tonsc 

sto c k  
Numbe r  

5A3220-4 
5A3222-1 
BA322B-B 
BA3234 
BA323B-1 
5A3240-1 
5A1592 

5A30B9 
3G515 
3G1 815-53 

lA153 

5E704 
5BlI06-4 
BB1510-8 
BB1510-10 
5B1510-12 
5B2104 
BB3061 
BB3450 
3Z1403 
6Ll406 
5B1 635-1 
5B9320 
BBI0005-3 . B  
6NB614 . 1  
5B20209-11 
lBlIOBX 
lA1I5 
lA503 
lA154 

I-Pair 
Line 

2 , 000 
800 
200 
100 

24 
24 

3 , 100 

6 , 000 
6 , 000 

400 

20 , 000 I h s .  

1 , 320 
3 , 20 0  
3 , 200 
1 , 100 

600 
3 , 200 

840 
1 , 680 

90 
40 

1 , 320 
100 

3 , 200 
1 , 250 
\) , 50 0  
5 , 000 

32 , 000 
15 , 800 

200 

401 
20 , 350 

509 

Ibs . 

ft . 
ft . 
f t .  
Ihs . 

Quant i t i es for 100-mi les or 

2-Pair 
Line 

2 , 000 
800 
200 
100 

24 
24 

3 , 100 

12 , 000 
1 2 , 000 

800 

40 , 000 Ibs . 

1 , 320 
3 , 200 
3 , 200 
1 , 100 

600 
3 , 200 

840 
1 , 680 

160 
80 Ibs . 

1 , 320 
180 

3 , 200 
2 , BOO 
9 , BOO 

10 , 000 ft . 
3 2 , 000 f t .  
16 , 800 ft . 

400 Ibs .  

416 
20 , 9 60 

B24 

4-Fa ir 

� 
2 , 000 

800 
200 
100 

24 
2 4  

3 , 100 

2 3 , 20 0  
22 , 440 

1 , B60 

80 , 000 Ihs . 
1 , 320 
3 , 200 
3 , 200 
1 , 100 

600 
3 , 200 

840 
1 , 680 

300 
160 

1 , 320 
300 

3 , 200 
5 , 0 00 
9 , 500 

10 , 000 
32 , 000 
16 , 800 

800 

445 
22 , 100 

552 

Ibs . 

f t .  
f t .  
f t .  
Ib s ,  

8-pai r 
Line 

2 , 800 
200 
100 

24 
24 

6 , 20 0  

46 , 400 
4 4 , 880 

3 , 120 

1 6 0 , 000 Ihs . 

1 , 320 
6 , 400 
5 , 400 
2 , 200 
1 , 200 
6 , 400 

840 
1 , 680 

500 
320 

1 , 320 
500 

6 , 400 
10 , 000 
19 , 000 
20 , 000 
32 , 000 
16 , 800 

1 , 500 

583 
28, 290 

70 7 

Ibs . 

f t .  
ft . 
ft . 
Ib s .  

Constru c t ion time , based upon ave rage terrain 
and weather condit ions , man-day s 1 , 160 1 , 270 1 ,450 2 , 110 

aThis list inclUdes a l im i ted �ount of spare material and is to be used a s  a guide onl y ;  requirements 
for the particular s i tuation must be d etermined . Commercial experienc e indi c ates that a bout 2� spare 
material is re quired. Construction o f  tactical open wire lines i s  covered in TM 11- 368 . 

b
lr a second cross arm is to be installed on an existing line , the poles mus t be of suffici e�t height 
to maintain cl earanc e s . 

CSh1p ton assumed equal to 40 cu. f t .  

Linea 
'1'0 InsUITl 
a complete 
Addit ional 
crossarmb 
of 4 Pairs 

3 , 100 

23 , 200 
22 , 440 

1 , 560 

80 , 000 Ibs . 

3 , 200 
3 , 200 
1 , 100 

600 
3 , 200 

300 
160 Ibs . 

300 
3 , 200 
5 , 000 
9 , 500 

10 , 000 ft . 

800 Ib s .  

108 
4 , 600 

115 

780 

To Install 
1 Addit ional 

pair on 
Exi sting Line 

6 , 000 
6 , 000 

400 

20 , 000 Ibs .  

90 
40 Ib s .  

100 

1 , 250 

5 , 000 ft . 

200 Ibs . 

15 
600 

15 

340 

'd po t"j 
'" o CD 



609 . ?fA TERIALS FOR CONS TRUCTION OF OPEN WIRE LINES F OR FIXED PLANT ,  
ISO-FOOT SPANS , ALL S TORM LOADING AREAS . 

Desoription 

Pole , treated, Class 7, 30 ' 
Pole, treated, Class 7, 3 5 '  
Pol e ,  treated , Class 6, 40 ' 
Crossarm PF-92-A, S-pin, 

7 ' -4" 

Pin PF-59 
Insulator, glass , Whitall 

Tatum No. 1 
Insulator IN-12S, trans­

position glass 

Wire , l04 C-S, 40% o on­
duotivity 

Wire W-74 

Wire W-90 
Wire W-115 
Wire, #12 BWG G . I .  
Wire , #12 NBS, oopper, 

S . d . , 22" pieoes 
Wire W-50 
Wire W-llO-B 
Wir e ,  #5 , weatherproof 

triple braid , solid , h . d .  
Wire #14 , ground RC soli d, 

600-volt , single white 
braid 

Insulator , strain, porcelain 
Thomas #500 

Insulator, strain, porcelain, 

stock 
Number 

5A:3230-l 
5A:3235 
5A3240-l 

5Al 592 

5A:3059 

3G1S15-l 

301815-53 

Quantities 
for 

100-miles 
of Line 
4 Pairs 

3 , SOO 
50 
40 

4 , 000 

32, 250 

29 , 000 

2 , 200 

lA809 . l04 135 , 000 1bs. 
1A74 Subst i tute 

lA90 
lAl15 
lA8l2 

lAB1 2 . 2  
1B50 
lBllOBX 

IBS06 . 1  

IBS14. 1 6  

3G1S75-500 

for Wire , 
104 C-S 

20 , 000 ft . 
40 , 000 cft .  
10 , 560 ft. 

2 , 000 lbs. 
10 , 000 ft. 
10 , 000 ft. 

1 , 000 ft. 

1 , 000 ft. 

200 

Thomas #502 3G1S75-502 so 
Insulator, strain, porcelain, 

Thomas #504 
Conneotor , bridging , 

W.E.Co. #3A 
Block, protector, oarbon , 

W.E.Co. #26 
Blook, proteotor, W.E.Co. #30 
Bracket PF-5S 
Bushing , locusta 

Step, pole ,  wood, 
1-3/4 " x 2-3/4" x 7 "  

Anchor AH-l 
Anohor AH-2 
Anohor AH-9 
Anohor , guy, Matthews , 

Scrul1x, S" (with 6 '  ro d )  
Anohor Rod AH-6-A 
Anohor Rod AH-7-A 
Anohor Rod, l/2" x 7 ' - 6 "  
Anohor Rod, rook guy, 

1" x lS", thimbleye 
bolt and wedge 

Anohor , swamp, sorew type, 

3G1S7 5-504 

3Zl403 

4E926 
4E930 
5A55S 
5A805 

5A:3710 
5B10l 
5B102 
5B109 

5B30S-6 
5B706A 
5B707A 
5B80S-7 . 6  

5BS15-1 . 5  

50 

200 

400 
400 
200 

200 
100 
SOO 
300 

300 
S25 
310 
100 

30 

12" , for use with 2" pipe NSN 
Bolt, oarriage, Z/S " x 4",G.I. 5Bll06-4 

50 
S , 500 

Description 

Bolt , oarriage, 3/S" x 4-l/2" 

Stock 
Number 

G . I .  5BI106-4 . 5 
Bolt , double arming , 

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

5/S" x 16" , G . I .  
Bolt , double arming , 

5/S" x lS",  G . I .  
Bol t ,  double arming , 

5/S" x 20 " ,  G. I. 
Bol t ,  eye, 5/S" x lO " ,  G . I . 
Bolt , eye ,  5/S" x 12", G. I .  
Bolt , eye , 5/S" x 14 " ,  G . I .  
Bolt , eye, 3/4" x lO " ,  G . I .  
Bolt , eye , 3/4" x 12", G . I .  
Bolt , bent eye , 

5/S" x 10 " ,  G . I .  
Bolt , bent eye ,  

5/S" x 12 " ,  G .  I. 
Bolt , b ent eye, 5/8" x 14", 

G. I .  
Bolt , bent eye, 

3/4" x 10 " ,  G. I .  
Bolt , bent eye , 

3/4" x 12 " ,  G. I .  
Bolt , bent ey e ,  

3/4" x 14" , G . I .  
Bol t ,  maohine , ::(S" x 6 ", G. I .  
Bolt , maohine, 5/S" x S", G .  I .  
Bolt , machine, 5/S "  xlO",G.I.  
Bolt , mchine, 5/S " x  12", G. I .  
Bolt , maohine, 5/S" x 14",G. I .  
Bolt , machine, 5/S" x 16", G . I .  
Bolt , machine, 5/S" x lS", G. I .  
Brace PF-S3, ( side arm) 
Brace PF-4 
Brac e ,  vertioal , 

Hubbard #79S6 
Bracket PF-65 , ( drop) a 

Bracket PF-67 , ( phantom 
trtlIlsposition) a 

Clamp , cable , 7/16" 
Clamp , ground, strand; 

Hubbard 1/8956 or e qual 
Clamp FT-56 , Z-bolt guy 
C onnector , strand 
Eye-nut , thimbleye , G. I . , 

for 5/S" bolt 
Ground Rod GP-26 
Hook , guy , "J", 4" 
Nut ,  square , G . I .  for 

5/S "  bolt 
Pin PF-62 , ( for t ranspo si­

tion braoke t ) a 

Pin, steel, Hubbard S005 
or equal 

Ring PF-73, ( 1/2" ) 
Ring PF-74, ( br idle , 1 -1/4 " )  
Ring PF-75 , ( b ridle , l-5/S") 

5Bl210-l4 

5Bl210-l5 

5B1210-l8 

5B1210-20 
5B1310-l0 
5B1310-l2 
5B1310-14 
5B13l2-10 
5B1312-12 

5B1410-10 

5B1410-12 

5B14l0-l4 

5B14l2-l0 

5B14l2-l2 

5B14l2-l4 
5B15l0-6 
5B1510-S 
5B1 510-10 
5B15l0-l2 
5B1510-14 
5B1510-l5 
5B1510-1S 
5B19S5 
5B2104 

5B2225 
5B2356 

5B2367 
5B3107 

5B3349 
5B3450 
5B42l0 

5B4305 
5B4425 
5B52S4 

5B55l0 

5B8052 

5B83 20 
5B9310 
5B9320 
5B9326 

Par .  609 

Quant ities 
for 

100-Miles 
of Line 
4 Pairs 

250 

200 

400 

400 

400 
100 

50 
ilO 
50 
25 

400 

100 

30 
125 

75 

25 
150 
100 

2 , 000 
3 , 000 

200 
100 
100 

50 
S , 250 

20 

500 

20 
3 , 000 

50 

250 
50 

200 

400 

SO 
400 
200 
100 

aThese items are required only when transpositions are to be made on brackets in­
stead of on Transpos it ion Insulators ( IN-l28) in the manner desoribed in TM 11-2253 
Open Wire C onstruotion for Fixed Plant Appl ication. Table cont inued on next page 
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par. 609-610 

MATERIALS FOR CONSTRUC TI ON OF OPEN WIRE LINES FOR FIXED PLANT. 
I�-FOOT SPANS . ALL S'lORM LOADING AREAS .  { continueaj 

Quantities quantities' 
for for 

100-1411es 1004lile8 
Stock of Line Stoc k of Line 

Descr1Etion Number 4 Pairs DescriEtion Number 4 Pairs 

Ring, drive, 5/8 " ,  G. I .  5B9536 400 washer, round, G . I. 5B20311 200 
Screw, lag, G . I . , Protector, telephone, 

1/4" x 2-1/2" 5BIOO04-2 . 5  50 line, 5-pair 002200 20 
Screw, lag, G. I . , Paint, ready mixed orange , 

1/2" x 4-1/2" 5BIOO08-4. 5  5 , 000 lead base , Signal Corps 001510 10 gal. 
Screw, lag, G . I . , 1/2" x 6 "  5BIOO08-6 100 Nai l ,  c ommon wir e ,  6-d 6Ll406 300 1bs. 
Screw, WOOd , #14 , 2 " ,  Nail ,  common wi re, 30-d 6U430 100 Ibs. HR, G. I .  5B14014-16 120 doz. 
Servisleeve for 5/16" Nail ,  common wire, 60-d 6Ll460 200 Ibs .  

strand 5B15500 2 , 500 Nai l ,  roofing, 112 ,  1" 6L2001 25 Ibs . 

Staple, G . I . , 1-1/2" 5B17001 . 5  40 1bs. Sleeve FT-88 , ( c opper #10 

Step PF-37 5Bl7137 2 , 400 B8cS ,  4-3/4" long) 6N5588 

Strap, storm guy , G . S. , Sleeve , splicing, SCL-696-A , 

Hubbard #6001 5B17511 250 Nicopres s ,  C-I04-Q 6N5610 .3 5 , 000 

Th imble PF-44 5B18044 200 Sleeve , offset , dead-end, 
Washer PF-77 5B20077 200 Nicopres s ,  91-102J 6N5621-2 1 , 000 
Washer PF-78 5B20078 500 Solder M-31 6N7531 20 Ibs .  
Washer PF-79 5B20079 10 , 000 Solder, wire ,  half and 
Washer , s quare , G . I . , half, #10 6N7600 20 Ibs .  

2-1/4" , with 11/16" hole 5B20209-11 2 , 000 Tape TL-83 6N8583 100 rolls 
Washer , square , G . I . , Tape TL-94 6N8594 25 rolls 

Hubbard #7817 or equal 5B20212-13 100 Pipe, carbon steel , fed. 
Washer, curved, G . I . , Spe c .  WW-P-403A ( 2-inch , 

for 5/8" bent eye bolt 5B20310 1 , 400 in 10-foot lengths ) 6Z7557-2.2 200 ft. 

.2!Q.. OPEN WIRE LINES - SHIPPUi'G DATA . 
sgant ities for 100 Miles of Line 

1 Pair 2 Pairs 4 Pairs 8 Pairs 
'l'actical Line Shipping Shipping Shipping Shipping 
4x4 Lumber SUpports, 
150' Span 

Poles and Crossarms 
Pins and Insulators 
Wire 
Accessory Materials 

Total 
Ship tons e. 

Tactical Line 
Round Poles, 150 '  Span 
Poles and Cros sarms 
Pins and Insulators 
Wire 
Accessory Materials 

Total 
Ship tons a 

TaC'tical Line 
Round Poles, 200 I SEan 

Poles and Cros sarms 
Pins and Insulators 
Wire 
Acc essory Materials 

Total 
Ship tonsa 

Weight 
Lb s .  

386, 600 
11 , 900 
20 , 000 
11.200 

429 , 700 

925, 000 
11 , 900 
20 , 000 
51. 500 

1 , 008,400 

731 , 100 
9 , 800 

20 , 000 
40z900 

801 , 800 

Space Weight Space 
Cu. F t .  Lbs. Cu. Ft . 

11 , 530 386, 600 11 , 530 
370 23 , 800 740 
320 40 , 000 640 

� 111600 � 
12, 350 462 , 000 13 , 040 

309 326 

24, 110 925, 000 24 , 110 
330 23, 800 660 
320 40 , 000 640 
870 521000 � 

25, 630 1 , 040, 800 26 , 290 
641 657 

19 , 070 731, 100 19 ,070 
270 19, 600 550 
320 40 , 000 640 

--1Q£ 41z300 --1Q£ 
20 , 360 832 , 000 20 , 960 

509 524 

a 
Ship ton assumed equal to 40 Cu .  Ft . 

116 

Weight Spac e Weight space 
Lbs .  Cu. Ft . Lbs .  Cu. l'ts 
434 , 900 1 2 , 7 20 This type at 

47 , 600 1 , 480 construction 
80 , 000 1 , 280 is not used. 
121700 � 

57 5 , 200 15, 620 
390 

925 , 000 24, 110 1 , 10 9 , 000 29 , 930 
45,800 1 , ,290 91 , 900 2 , 570 
80 , 000 1 , 280 160 , 000 2 , 560 
52z 800 880 70.700 1 , 000 

1 , 103 , 600 27 , 560 1 , 431, 600 35, 060 
689 876 

731 , 100 19, 070 875, 400 22, 840 
37, 200 1 , 040 74,400 2 , 060 
80 , 000 1 , 280 160, 000 2, 560 
42z100 710 561300 810 

890 , 400 22,100 1 , 166 , 100 28, 290 
552 707 



Par . 61�6l3 

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

Fixed Plant Line Shipping 
30 ' Class 7 Weight Space Weight 
Round Poles , ]50 t Span Lbs . Cu. Ft. Lbs. 

Poles and Crossarms 1, 729 ,000 45, 530 1 , 729 ,000 
Pins and Insulators 16,700 440 33,400 
Wire 33, 700 370 67 , 500 
Accessory Materialsa 981500 11 950 991300 

Total 1,877, 900 48, 290 1 , 929 , 200 
Ship tonsb 1, 207 

Shipping 
Space Weight 

Cu. Ft . Lbs. 

45, 530 1 ,729 ,000 
880 66,800 
740 135,000 

11950 1001700 

49,100 2,031 , 500 
1 , 228 

Shipping 
Space 

Cu. Ft. 

45, 530 
1,770 
1 ,480 
1,970 

50, 750 
1 , 269 

Shipping 
Weight Space 

Lbs. Cu. Ft. 

1 , 839,000 
133, 600 
270, 000 
1291200 

2,372,600 

48,330 
3 , 540 
2, 960 
21160 

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 
Fi eld Wires and Field Cables 

611 . GENERAL . In this section are given 
the electri cal and physi cal data on 

fi eld wires and field cables , all of 
which are insulated with rubber or rubber 
SUbstitute s .  In addition , examples are 
included of the types and quantities of  

" materials which might be required tor 100-
mile units of spiral- four aerial , ground 
surface and buried cable lines together 
wi th 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 , 
i s  described in TM 11- 369 . Vlhile 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 . 5B345 9 )  are not 
available as a means of attaching the 

cable to the messenger , loops of marline 
or Wire W-IID-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 buri ed lines 
are similar to the respective c ases for 
spiral- four c able 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-l43 
may be supported from poles and trees 
like spiral- four c able , through the use 
of Drive Hook PF-81 and hanger ( SCL Spec. 
694 ) . A short l ength of Wire W-143 is 
placed i n  the hanger along Side the wire 
to be supported ,  to afford a firm grip 
of the hanger o n  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 i n  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 
15D-foot span should be not less than 
about 3- 1/2 fee t .  

H7 



I-" I-" (I) 614. FIELD WIRES AND CABLES - PHYSICAL DATA AND STOCK NUMBERS . 

NOIllencla ture 
Name Type No . stock No . 

Wire 

Wire 

Wire 

Field Wire 

W- 50 IB50 

W-I08 IBI08 

W- I OB-A IBI08A 

W- IID-Bc IBII OB . 2  
IBllOB . l  
IBll OBX 

Assault Wire � 130 IB130 . 1  
IBl30 . 2  

Assault Wire W- 130-A IB130A. l 
IB130A . 2 

Assault Wire �130-0 

Assault Wire WD- 3/TT 

Long Range 
Tactical 
Wi�e 

Cable Stub 

C able 
As sembly 

W- 143c IB143 

CC- :344 IB1444 

CC- 345 IB1445- 2640 
Shown in IB1445- 1000 
Fig. No . 

501 

Major 
Dimension 
or Cross­

Section 
Inches 

. 460 

. 250 

. 250 

. 29 0  

. 1 26 

. 120 

. 1BO 

. 304 

. 5  

. 5  

Breaking 
Load 

Pounds 
400 

400 

34 0 

300 

110 

110 

120 

2'10 

425 

425 

Net 
Wei ght per 

Mile or 
Wire o r  

Cable 
Pounds 

320 

170 

1 58 
120 

30 

34 . 5  

4 5  

240 

500 

Type or 
Package 

Coil 

C o i l  

C o il 

Length 
per 

Package 
1000 n .  

1000 n .  

1 000 n .  
Reel DR- 5 1 mile 
Reel DR-4 1/ 2 mile 

Coil 1000 ft. 

Packeda 
vVeight 

per Mile 
or Wire 
or Cabl e 

Pounds 
320 

1 7 0  

158 

154 
164 
120 

Re el DR-4 2 miles 
Reel DR-B 1/4 miled 41 

38 

Reel DR-4 2 miles 
Reel DR-8 1/ 4 miled 

Reel DR-4 1 mile 
Reel DR-8 1/4 mile 

Reel DR-5 5/8 mile 

10 f t .  

45 . 5  
42 . 5  

67 
5 3  

2 9 4  

R e e l  DR- 7 1/ 2 miled 680 
Reel Ill-15 1000 ft. BID 

CU. Ft .  
per Mile 
or Wire 
or Cable 

5 . 8  

4 . B  

4 . 8  

4 . 0  
4 . 0  
4. 8  

1 . 0  
1 . 6  

1 . 0  
1 . 6  

2 . 0  
1 . 6  

6 . 4  

1 5 . 8  
25 . 3  

Remarksb 
Twisted pair , dro p wire ; 14 ga o ( . 064 
in. ) hard drawn copper ; each rubber and 
breid oovered , nonstabilized. 
Parallel pair, dro p wir e ;  17 g a o  
( . 045 i n . ) tinned copper- s t eel or bronze , 
rUbber, cotton braid , weather-proofed, 
nona tabilized. 

Same as W-I08 except 18 g a o  ( . 040 in. ) 
Twisted pair ; each ru bber and braid cov­
ered ; each compo s ed or 4- . 013 in. s teel 
and 3- . 0135 in. c o pper strands , non­
stabilized . 

Twisted pair ; each rubber cover e d ;  no 
brai d ;  each composed or 6- . 0095 in. 
steel and 1- . 010 in. copper strands , non­
stabilized. 

Same as W-130 except pIes tic ( vinylite ) 
instead of rUbber . 
Approximately same as W- 13D-A exc ept 
polye thylene insulation instead o f  
vinylite . 
Same as W- 130 except that each conductor 
has braid over rubber. 

Parallel pair ;  each conductor composed 
Of' ?- . 022.6 i n .  copper s trands ; stabil­
ized , cotton braid ,  weather-proofed. 
TB Sig 3. 

5-pair, consists o f  Cable WC-534 , lD-ft . 
length , with plug on o ne end only • 
• 036 i n .  copper, SOlid , each rubber cov­
ered ; rubber overall , nonstabilized. 
TM 11- 371 and 'I'M 11-365 . 
5-pair , cons i sts of Cable WC-534 with 
plug on each end; . 0 36 in. copper , solid, 
each rubber covered ; rubber overall ,  
nonstabili zed . TM 11-371 and TM 11-366. 

� 
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Nomenclature 
Name 

Cab le 
As sembly 

Cable Stub 

Cable 
Assembly 

Cable 
Assembly 

Coil 

!lEe No . 

CC-355 or 
CC-355-A 

CC-356 

CO-358 
Shown in 
Fig. No . 

602 

CC-368 

C-1l4-A c 
Shown in 
Fig. No . 

603 

Net , 
MaJor Weight per 

Dimension Mile of 
of cross- Breaking Wire or 

Seotion Load cable 
Stoak No. Inches Pounds pounds 

lB1455-1000 0 .'1  750 1200 
or 

IB1455A-IOOO 

IB1456 0 .42 500 

IB1458 0 . 42 500 540 

IB1468 0 . 42 500 

3Cll4A 

packada 
Wei ght 

per Mile Cu . Ft . 
Length of Wire per Mile 

Type of per or Cable of Wire 
packaSie package Pounds or cab le 

Reel DR-7 1000 ft .d 1410 41 . 7  

12 ft.  

Reel DR-15 1/4 mile 700 19 . 2  

100 ft . 

Remarks b 

10-pair, cons ists of cable WC-535 with 
plug on eaoh end; .036 in. copper ,  solid , 
eaoh rubber oovered; rubber overall ,  non­
stabilized, TM 11-371 and TM 11-366 . 

Spiral-four , oonsists of 12-ft . length at 
oable WC-548 , one end only equipped with 
oonnector containing 6 millihenry load 
ooil;  2 pairs , eaoh oonduotor o ons ists of 
7- . 015 in . oopper strands;  eaoh oonduotor 
rubber covered ; stabilized; s teel braid 
and rubber or substitute overall. 
TM 11-369 and TM 11-2001 .  

Spiral-four, consists of 1/4-mile length 
of Cable WC-548 , eaoh end equipped with 
oonneotor oontaining 6 millihenry load 
ooi l ;  2 pairs , eaoh conduotor consists 
of 7-.015 in . copper st rands; each oon­
ductor rubber oovered; stabilized ; steel 
braid and rubber or substitute overall . 
TM 11-369 and TM 11-200 1 .  

Spiral -four, oonsists o f  100-ft . length 
of cable WC-548 , each end equipped with 
oonneotor , but no load coil ; 2 pairs , 
eaoh conductor cons ists of 7- . 015 in. 
copper strands ; each conductor rubber 
oovered; stabilized; steel braid and 
rubber or substitute overal l .  
TM 11-369 and TM 11-2001 .  

An 88 millihenry loading oo il , with d-o 
resistanoe of 8.4 ohms , we ighing ap­
proximat ely 3 Ibs , having a water­
proof phenol plastic cas e ,  about 3-1/8" 
x 4-1/2 "  x 2-3/4" . Binding pos t ter­
minals . FM 24-5 and TB Sig 3 .  

s Wire furni shed in calls is generally wrapped wi th paper or fiber oovering and net weight and paoked weight 
are approximately the sume . 

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. 

c Coil C-ll4-A is used at I-mile intervals on Wire �llo-B and at 5/S-mile intervals on Wire W-143 to extend 
talking range.  

d Available in other lengths ; consult Signal Corps Catalo g .  

l 
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FIGURE 601 . Cable Assembly 
CG- 345 on Reel DR- 7 

TERM I NAT I NG 
QA"'j DEPOT 

REPAIR 
SPLICE 

INTERMEDIATE 
SPIRAL SUPPORT 

SECTION TH ROUGH CONNECTOR 
SHOWING MOLDED-IN LOADING 
CO I L  

F I  ELD REPAI R SPLICE 
TERMINATING GRIP 
OF FIELD WIRE 

FIGURE 602 . Cable Assembly 00- 358 
( Spiral- rour Aerial Construction ) 

FIGURE 603. Coil 
C- 114-A ( Loading 

Coil ) 

� Ii . 
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615 . TRANSMI33ION DATA ON RUBBER INSULATED WIRES AND CABLES . 

D . C .  
Re si stancab 

Approximate Attenuationb O hms 1 00o-Cycle 

Loadinga Per Loop Capaci tanc e Impedancec db{mi 
Nomenclature Mil e  m1'Lmi O hms 1 Ko B Kc 11 Xc 20 Ko 30 Kc 

W-50 - Wet Nouloaded 26 0 . 24 112- jSl 1 . 0  1. 9 2 . 1  3 . 0  4 . 2  
W- 50 - Dry Non1oaded 26 . 07 215- j147 . 55 . 85 . 9  1 . 05 1 . 25 

W-I08 - Wet Nouloaded 180 0 . 24 253- j 2 38 3 . 2  7 . 9  8 . 9  1 0 . 9  12 . 3 
W-108 - Dry Nonloaded 180 0 . 1 3  337-j319 2 . 3 5 . 7  6 . 3  7 . 2  7 . 8  

W-I08-A - Wet Nonloaded 230 0 . 24 285- j 2 58 3 . 8  9 . 3  10 . 5 13. 1 15 . 0  
W- 108-A '- Dry Non1oaded 230 0 . 1 3  38D- j 304 2 . 7  8 . '1  7 . 5  8 . 8  9 . 5  

W-IlO-B - Wet Nonloaded 185 0 . 18 30o- j 27 0  2 . 8  6 . 4  7 . 2  8 . 9  11. 2 
W- llo-B - Dry NOnloaded 186 . 07 485- j 440 1 . 7  3. 7 4 . 0  4 . 6  5 . 2  

W-llo-B - Wet 52So-S8 195 0 . 18 7 7 5- j10S 1 . 6  
W- llo-B - Dry 5 280-88 19 5  . 07 1175- j 180 0 . 8  

W-130 - Wet Nonloaded 5 9 0  0 . 19 505- j475 5 . 0  1 2 . 5  13 . 5 1 6 . 0 18 . 5  
W- 130 - Dry Nonloadad 5 9 0  . 07 890- j850 3 . 0 7 . 0  8 . 0  9 . 0  1 0 . 5  

W-1 3Q-A - Wet Non1oaded 590 0. 28 432-j372 6 . 5  1 4 . 5  1 6 . 5  19 . 0  22 . 0  
W-1 30-A - Dry Nonlo aded 590 . 09 7 7 5- j 69 7  3 . 5  8 . 0  9. 0 10 . 5  1 2 . 5  

W-130- C Charac teri stics approximately the same as W-13O-A 
WD- 3/TT Nonloaded 590 Characteri s t i c s  approximat ely the same as W-130 
W-143 Nonlo eded 35 0 . 21 1 30- j 105 1 . 2  2 . 1 2 . 2  2 . 5  2 . 9  
W-143 3300-88 48 0. 2l 870- j 20 0 . 30 

We- 54S- Side Nonloaded 71 0 . 1 2  235- j 200 1 . 3  2 . 5  2 . 7  3. 0 3 . 4  
CC- 358-Si de 1320- 6  7 7  0 . 1 2  4 7 5- j lO5 0 . 75 0 . 85 0 . 95 
CC- 358-Phen tom Nonloaded 39 0 . 27 l30- j 85 1 . 3  2 . 5 2 . 7  3 . 5  4 . 4  

CC- 345 Non1oaded 90 0. 14 240- j 220 1 . 7  3. 7 4 . 0 4 . 0  5 . 0  
CC- 355-A NOuloaded 90 0. 14 240- j 220 1 . 7  3 . 7  4 . 0  4. 6 5 . 0  

aThe type of loading i s  shown by a number representing the wire distanc e 
between loading co ils expressed in feat , followed by a number represent-
ing the induc tanc e of the loading c o il express ed in mi llihenries . 

bThe data on this table a pply to a temperature of about 7 0  F .  

cFor loaded circui t s , the 1 000 cycle impedanc e i s  for the mid- s ec t ion 
point 01' a loading section. 

Nonrepeatered 
Talking Range -

Miles tbr Net Loss of 
5 db I8 CIb :30 CIb 

5 .  lB . 30 . 

1 . 9  5 . 5  9 . 5  

1 . '7  5 .  8 . 5  

2 .  6 .  11 . 

5 . 7  11 . 1 9 .  

1 . 2  3. 5 6 . 0  

0 . 9  3 .  4 . 5  

5 .  15 . 25 . 
20. 6 0 .  100 . 

4 . 6  14. 2 3 ,  
8 24 . 40. 
4. 6 14. 23. 

3 . 5 11 . 1 8 .  
3 . 5 11 . 18 . 

� '1 . 
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� 516 . MA. TERIALS FOR CONSTRUC TION OF SPIRAL-FOUR CABLE LINES . [\> 

Aerial Line , b 

4x4 Lumber 
Supports , 

Stock 150-foot Spans , 

Qua nt i t ie s  1' o r  
To Install 

I Cable 
on Ex i s t ing 
Aerial Line 
or on Trees , 

100 Mi le s 01' Line
a 

Ground Buried 
Surface Bur ied Line , a 

Line , C  Line , c  2 cables 
Sing l e Single Pla c ed 

De s oription Number S i ns1e Cable 150-foot Spans Cab le � Q9ncurrEln t1y 

Lumb er , t reated , 2" x 4" x 20 ' 
Lumber , t reated , 2" x 4" x 24 '  
Lumb e r ,  t reated , 4 "  x 4 " x 18 '  
Lumber , treated ,  4 "  x 4" x 20 '  

cable Assemblya C C-358 , 1/4 mile per Reel DR-15 
cab l e  As sembly CC-368 
Cable Stub CC-356 

Bolt , carriage , 1/2" x 4-1/2" G . I .  
Bolt,  machine , 5/8" x 6 " ,  G . I .  
Bolt , machine , 5/8" x 10 " ,  G . I .  
Cable Hanger, per S CL Spe c .  No . 6 � 4  
Clamp ,  dead end , Kearney Lay- Cit , o r  equal 
Connector , '  bridging , W . E . Co .  2A 
Hook PF-8l , drive 
Marline RP-2 
Nail , c ommon Wi re , 12-d 
Nail , oommon wir e ,  20-d 
Sleeve , G.S� for 109 guy wire , ( S-109 -Q,) 
Staked GP- 2 ,  rod , 3/4" x 16" x 1-1/8" head 
Talc ,  200 me sh , Grade A ,  whit e  (Wishnick -

Tumpe er , Inc . , New Yor k ,  N . Y . , or equal ) 
Washere , square , G . I . , 2-1/4" with 11/16 " hole 
Wire W-UO-B 
Wire W-145 , 10� GS 
Estimates for lOO-mile un it 

Weight , short tons 
Shipping spsce , cub i o  feet 
Ship tonsf 

5A2705 
5A2 724 
5A2 71 8  
5A2720 

1131458 
1131468 
1131456 

5131108-4 . 5  
5131 510-6 
5131510-10 
5133459 
5133094 
3Z1402 
5B5081 
6Z6981 
BLl412 
6LI420 
6N5709 . 2  
2A3302 

51320209-11 
I13llOBX 
lA145 

800 
600 

3 , 600 

500 
50 
15 

1 , 200 
1 , 000 
1 , 000 
4 , 400 
2 , 400 

150 
4 , 400 

50 los.  
1 , 600 lbs . 

300 Ibs . 
2 , 500 

800 

2 , 500 
4 , 000 ft . 
2 , 500 Ibs . 

206 
12 , 300 

308 
Construction t ime , based on average terrain 
and weather oond i ti ons , man-days l . �  '3D 

500 
50 
15 

4 , 400 
2 , 400 

150 
4 , 400 

50 lbs . 

4 , 000 f t . 

45 
2 , 530 

63 

1 , 000 

500 
50 
15 

1 , 0 00 

2 , 200 

500 
50 los . 
12 los . 

600 

2 , 000 
4 , 000 ft . 
2 , 000 1bs . 

79 
4 , 510 

113 

515c 

1 , 000 1 , 000 

500 1 , 0 00 
50 100 
15 30 

1 , 000 1 , 000 

2 , 200 4 , 400 

500 700 
50 lbs . 100 I b s .  
12 Ibs .  12 Ibs . 

600 600 

200 Ibs . 250 Ibs . 
2 , 000 2 , 000 
4 , 000 f t .  6 , 000 ft . 
2 , 000 Ibs . 2 , 00,0 Ibs . 

79 123 
4 , 510 6 , 950 

113 1 74 

Uoc 550 

a
lnc lUdes 25% spare Gable As semb ly C C- 358 and a limited amount of other spare material . Figures for aerial oonstruction 

are based on oable wi thout m es senger support . Construotion i nformat ion 00 vered in Th! 11-36 9 .  
bThis list ino 1udes suffi c i ent materi al for 1 0%  o f  structures to b e  o f  A- frame type as shown i n  TM 11-36 9 .  

0AlloWS for 2 overhe ad crossings pe r  mile without me ssenger support ( TM  11- 369 ) and oonstruotion time inc lUde s 130 
man- days fo r cro ssings . with me ssenger support ( paragraph 612) th e fo llowing additi onal materi al is required per 
aOO fe ot c ro s s ing: 300 ft. Wi re , Messenger W- 5 03 ,  Stock No . 1A5 03 ;  1 . 0  C lamps PF-61 (2 bolt ) ,  sto ck No . 5B305 1 ;  
3 C lamps ( dead end )  for CO-358, st oc k No . 5133094 . Increase i n  construction time i s  about . 7  man-days per o rossing . 

�oo den s take s, 2" x 4" x 30" , may be substi tuted for stakes GF-E. 
s

Washers , round , 5132011 1 ,  may b e  substi tute d  for square washers . 
f

Shi P ton as sumed equal to 40 au . f t .  

'"d II> 
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Par. 61 '1- 619 

617. SPIRA.L-FOUR CABLE LINES - SHIPPING DATA . 

Quant ities for 100 Diles ot Line (One Cable) 
Aerial Line 
with 4 x 4 

LUIlber SU;eports 
Shipping 

Weight Space 
� Cu. Ft . 

Aerial Installa­
tion on EXisting 

Line 
Ground Surface 

Line c Buried Line C 
Shipping 

Weight Space 
� Cu. Ft. 

Shipping 
Weight Spac e 
� Cu. Ft . 

ShiPPing 
Weight Space 
� Cu. Ft . 

4 x 4 Lumber SUpports 
Spiral-Four Cablea 
Accessory Material 

Total 

Ship tonsb 

314,600 
88.400 
81700 

411,700 

9,680 
2,440 

� 
12,300 

308 

88,400 
1,900 

90 , 300 

2 , 440 
� 
2 , 530 

63 

88,400 2 , 440 

88 , 400 2,440 

61 

88 ,400 

98,400 

2,440 

2,440 
61 

�ese figures include 251' spare Cable Assemblies 00-3 58. 
bShip ton assumed equal to 40 cu . ft . 
c Allow following for each overhead crossing ('BI 11-369) .  

Poles and accessories ; 350 Ibs , 10 . 5  cu . f t .  

Sect ion IV 
Lead - c ov e re d  cables and Load ing 

�. GENERAL . This s ection gives in-
formation conc erning lead- covered 

cables and loading c o il s .  It also in­
cludes placement data for aerial c able 
c o nstruction , example s  o f  the materials 
required for 100 mile aerial cabl e  l ines 
and data on lead sleeves . Information 
c onc erning metho d s  of construc ting cable 
l ines is given in TM 11- 363 and i n  Bell 
System Practi c es . The loading coils and 
c as e s  l isted in this section are Western 
Electric Company i t ems stocked by the 
Signal Corps . The mounting hardware re­
quired for installing t hem i s  inc luded , 

a lso . If the s e  it ems do not meet the 
re qu ir ement s  f or a parti cular job , other 
type s may be procured .  The t ransmission 
chara cteristi cs of H-88-50 and H-88-N 
ci rcuit s us ing these loading unit s and 
coils ar e g iven in chap ter '1 .  The 204CG 
loadi ng c o i l  case and SMll loading unit s 
have been d i scont inued by the manufac­
turer . They are repla ced by t he 208 
type case and the MFll loa ding uni t ,  
which is  el e ctrica lly e quivalent to the 
SMII uni t .  The case conta ining 12 MFll 
unit s is the 2O BA ,  wh ich is smaller and 
light e r  t han the 204CG c a s e  d ue to a 
mo re c ompa c t  ass embly of t he l oa ding 
un its . When existing sto cks of 204CG 
cases are dep le t ed , the 20 BA cas e wi ll 
be su bst itut ed . 

6 19 . LEAD-COVERED CABIES - PHYSI CAL DATA AND STOCK NUMBERS . 

Total 
Aver . Weight Weight 

Amer . Reel We ight of Re el &. Shipping Floor 
Wire a Lgth . Reel - cab le Cable - Spac e Space 
Gauge S i ze � stock No . Feet Pounds pounds Pounds Cu. Ft . S9-. Ft. 

�. Wires InSUlated with Pa�er 

1 7  1 pr T.A. IDI01 7  1500 10 1 9 '1  20 7 4 2 
19 2 pr T.A . 1n253 3000 210 2625 2835 54 12 
22 2 p r  T.A . ID1022 3000 210 2400 2510 54 12 
19 10 pr L . C .  lC40 l ,  . 1  3000 30 4 2400 2 '104 51 11 

JT. ID364 . 3  3000 304 2880 3184 51 11 
T.A . In364 , .1 • •  2 3000 490 4500 49 90 93 16 

22 10 pr L . C .  lC411 • •  1 3500 304 1855 2159 51 1.1 
JT. In3 59 . 2  3500 304 2 20 5  2509 51 11 
T.A. lD369 , . 1 , .4  4500 416 4050 4468 '13 14 

19 7 qd L. C .  lC8l9 . 6  3000 385 3000 3385 54 13 
JT . lD719 4000 304 4800 5104 51 11 

T.A. In?l9 . 1  400 0 522 6 800 7322 104 16 

a
The f ir s t  three cab le s ( one-pai r and two-pai r )  are insula ted with rubber o r  sub­
st itute ; all other cab les are insulated with pap e r  or pap er pulp . T.A . ..  s ingle 
tape armored ( Subterranean) , L. C .  - lead sheath c overed ( aerial or subterranean 
with no armoring or other prote ction) , JT. = jute pro t ec t e d  ( subterranean ) .  
Lead covered fusing c able cons i s t ing of 24 or 26 AWG condu ctors in the ma j ority 
of s i ze s  indi cated in the above tabula t i on is avai la ble in short lengths as re­
quired f or prot e ction of out s ide plant cable a s  descri be d in section GIO . 340 of 
Bell System pra c t ices . Table continued on n ext page 
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Par . 619 

LEAD-COVERED CABLES - PHYSICAL MTA AND S mCK NUMBERS . ( Conti nued)  
Total 

Aver. Weight Weight 
Amer.  Reel We ight of Reel & Shipping Floor 
Wi re Lgth . Reel - cable cabl e - spa c e  Spa c e  
cauge Size �a Stock No . � Pounds Pounds Pounds Cu . F t .  Sq . Ft .  

22 15 pr L . C .  10412 , . 1 3500 264 2205 2469 40 10 
J"T. ID36 5 . 3  4000 304 3024 3328 51 11 
T.A . ID36 5 ,  . 1 , . 2  4000 418 4280 4698 73 14 

19 25 pr L . C .  1040 4 ,  . 1  3000 304 3600 3904 51 11 
J"T. ID366 . 4  2000 304 2880 3184 51 11 
T.A . 1D366 , . 2 , . 3  2000 490 4080 45 70 93 16 

22 25 pr L. C .  10414,  . 2  4200 304 3150 3454 51 11 
J"T. 1D3 71 . 3  3000 304 2700 3004 51 11 
T.A .  lD3 71 , . 2 , . 4  3000 522 3810 4332 104 16 

1 9  1 3  qd L . C .  10819 . 12 , -1 , . 11 3000 510 3600 4110 83 15 
JT. ID366 . 6  3000 490 4320 4810 93 1 6  
T.A.  ID366 • •  1 , . 5  3000 490 6000 6490 93 16 

19 50 pr L . C .  1C407 , . 1  2500 385 5000 5385 6 4  1 3  
JT. ID36 7 . 4  2000 522 4800 5322 104 16 
T . A .  ID36 7 ,  . 3  2000 1112 6800 7912 187 26 

22 50 pr L . G . 10417 , . 2 3000 385 3300 3685 64 13 
JT. ID355 . 3  2000 418 2640 3058 73 14 
T . A . ID35 5 ,  . 2 , . 4 2000 490 6800 7290 9 3  16 

19 27 qd L . C . 10819 . 26-1 3000 585 3000 3585 116 1 7  
JT. ID36 7 . 6  2500 490 7000 7490 93 16 
T . A .  1D36 7 . 1 ,  . 5  2500 732 8500 9 232 140 20 

19 3 7  qd L . C .  1C819 . 36 2000 330 5000 5330 90 15 
1 9  100 pr L. O . 10409 , . 1 1500 418 6080 6498 73 14 

JT. ID36 8 . 7  1000 445 4560 5005 83 15 
T.A . lD368 , . 6  1000 490 5000 5490 9 3  16 

22 100 pr L. c .  10419 , . 2  3000 445 5400 5845 83 15 
JT. ID35 7 , . 2  3000 625 6480 7105 128 18 
T.A . ID357 , . l , . 4 3000 1112 9 180 10292 18 7 26 

19 52 qd L . O . 10819 . 51-1 1 500 522 5700 6222 104 16 
JT. ID368 . 9  1000 304 4560 4864 51 11 
T eA .  ID368 . 4 , . 8  1500 6 7 5 7500 8775 134 19 

19 200 pr L . O . 10452 , . 1  1200 418 8700 9118 73 14 
JT. ID3 75 . 4  7 50 522 6525 7047 104 16 
T.A . lD37 5 ,  . 3 7 50 585 8187 8772 116 17 

22 200 pr L. O .  10421 , . 2 1600 445 4640 5085 83 15 
JT.  1D376 . 2 2000 732 6960 7692 140 20 
T.A . ID3 76 , . 1 , . 3 2000 49 0 9860 10350 93 16 

22 300 pr L . C .  10423 l400 ... 585 4550 5135 116 17 
22 400 pr t .· O .  10425 1200 522 5100 5622 104 16 
22 600 pr L . O .  10429 900 522 5625 5147 104 16 
22 900 pr L . C .  1 C429-900 650 625 5499 6 124 128 18 

£. Wires InSUlated with Textile 

22 lQ pr L . C .  lC822 . 10-2 3500 120 1120 1240 2 2  6 

22 ;5  pr L .  c .  10822 . 25-1 3500 304 1 785 2089 51 11 
22 50 pr L . O .  10822 . 50-2 2500 304 2350 2654 51 11 
22 100 pr L . C .  10822 . 100-2 . 1  2 500 418 3550 39 78 73 14 
22 150 pr L. G .  1C822 . 150 1600 418 2 9 7 6  3394 73 14 
22 200 pr L . C .  IG822 . 200-4 1500 445 4395 4840 83 15 

aThe first three oables l one-pair and two-pai r )  are insulated with rubber or sub-
stitut e ;  all other cables a r e  ins ulat ed with paper o r  pap er pulp . T . A .  '" s ingle 
tape armored ( Subterranean ) ,  L . G .  '" lead sheath co ver ed ( aerial or subterranean 
with no armor ing or other prote ction ) , JT. = jute pro t e c t ed ( s ubt erranean ) . 
Lead o overed fUSing oable consisting of 24 or 26 AWG oonduotors in the ma jority 
of si zes indi cated in the above tabulation is avai lable in short l engths as re-
quired for proteotion of out s ide plant oab le as des oribed in section GI0 . 340 of 
Bell Sys t em practices . 
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Par . 620 

620. VOICE FREQUENCY LEAD-COVERED CABLE LOADI.NG EQUIPMENT - DESCRIPTION . 

Load1llg Number of 
Coil Loading 

case No. Units 
(Western Shown or 
Electric in Loading Weight Dimensions -
Co.Code) � CoHsa ..B!!.:- __ �In=c=he::s�b __ _ 

204CG 604 12 1Jnits 570 9-1/2 :1[ 12 x 29 high 

Installa-
tion 

Practices 
A.T. & T.d 
Co.Speci­
fication 
4860 SUp­
plement E 

20BA 605 12 Units 95 8-5/8 diam. x 12-1/4 

l24A 15 Coils 15 3-7/8 diam. x 6-7/8 A.T. & T. 
Co .Speci­
fication 
4860 Sup­
plement E 

Welded steel case for underground use. 
Installed on lIIInhole floor. Complete 
with 10 ft . cable stub.  Equipped with 
No. SMll loading units for H-88-50 
phantom group loading on quadded 
cables. Replaoed by 20M. 

Loading Unit Data 
Inductance ReSistance - Ohms 
lI1ll1henriss B.&..:.. 1000 Cyclss 

Side Clct. 88. 7 . 9  9 . 1  
Phantom Clct . 50. 4.0 4 .5  
Resistance includes coil plus 7-1/2 ft. 
of cable stub. 
Welded steel case for underground use . 
Installed on manhole floor or wall. 
Complete with 10 ft . c able stub. 
Equipped with No . MFll loading units, 
electrically equivalent to SMll load­
ing units . Replaoes 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 mhj D.C. resistance 9.0 
Ohms j 1000-cycle resistance 10.4 ohms . 
Resistance includes coil plus 7-1/2 ft. 
of cable stub . 

12413 26 Coils 25 5-7/8 diam. x 10-3/8 A.T. & T. Same as 124A except larger size. 
Co .Speci­
fication 
4860 Sup­
plement E 

124C 606 51 Coils 40 3-7/8 diam. x 17-3/4 A.T. & T. Same as 124A exoept larger size. 

l25A 

Co. Speci­
fication 
4860 Sup­
plement E 

607 101 COils 85 5-3/8 diam. x 16-1/4 Bell System 
Praotice 
Section 
G52.l60 

Welded steel case for aerial use. In­
stalled on poles. Complete with 10 ft 
cable stub. Coils same as for l24A. 

Bunits are assemblies of 5 ooils for loading a phantom and its two side circuits. 
Coils are nonphantom type. Only the loading coil cases containing complements in­
dicated are stocked. The same cases may be procured with a fewer number of coils 
than those indicated. Individual coils or units are not stOCked. 

bDimensions of loading pot, not including stub cable . 

CCoil codes are Western Electric Co . code numbers. 

�e 204CG case is not shown specifically but similar cases are shown which will 
illustrate installation. 
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Par . 620 
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FIGURE 604 . Loading Coil Case 204CG 
(Western Electri c Co . )  

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

FIGURE 606 . Loading Coil Case l24C 
(Western Electric Co . )  

FIGURE 607 . Loading Coil Case l25A 
( Western Electric Co . )  



Par. 621-6la3 

621 . LOADING EQUIPMENT FOR VO ICE-FREQUENCY CABLE CIRCUITS - STOCK NUMBERS AND 
LOGISTICAL DATA. 

Loading Coil Weight - Volume - Loading Coil Weight - Volume -
Case No. Pounds CubiC Feet Case No. Pounds Cubic Feet 

Western Electric Stock Packed for Packed for Western Electric Stock Packed for Packed for 
Co. Cads � Export Export Co . Code � Export Export 

204CG 
20SA 
124A 

4B330 450 
180 

75 

15 
15 
10 

124B 
124.0 
125A 

None 
None 
None 

85 
100 
175 

10 
10 
15 None 

6 2 2 .  MOUNTING HARDWARE FOR LOADING COIL CASES . 

Loading Coil 
Case No . 

Western Electric 
Co. Code 

2O�G 

20M 

124A 
124B 
124.0 

12M 

a Mounting Hardware 
underground Installations Aerial Installations 

Place on manhole floor : None 
When placed on r10or: Two 1/2" x 
2-1/2" expansion bolts. 
When attached to manhole walls : 
Four 1/2" x 2-1/2" expansi on bolts 
For attachment to manhole walls : 
2 No . 56 cable straps . Four 1/4" 
x l" h8llllller drive anchors 

For attachment to cable messenger : 
2 Aerial cable supports . 
For attachment to poles : 2 No. 56 cable 
straps . Four 3/16" x 2" strap nails. 

For attachment to poles : Four 1/2" x 
4-1/ 2" drive screws. 

aAll codes referred to are West ern Electric Co . codes . 

523 .  

Amer . 
Wire 
� 

16 
16 
19 
19 
19 
19 
22 
24 
24 

TRANSMISSION" DATA ON LEAD- COVERED CABLES . 

Type 
of 

Ckt. 

side 
side 
side 
side 
pair 
pair 
pair 
pair 
pair 

D.C.b 

1000-Cycleb , C  
Approximate Nonrepeatered 

Resistance Attenuation Talking Range -
a Ohms per capacitance Impedance dbimi Miles tbr Net Loss of 

Loading LooE )(11e m1'Lmi Ohms � � � � � � 
NL 42 . 062 255-j2l4 0.73 1.36 1.8'7 8 25 41 

6000-88 50 . 0 62 1165-j50 0.19 32 95 155 
NL 86 . 062 345-J317 1.08 2 . 37 3.0'1 5 . 5  16. 5 28 

6000-88 94 . 062 1160 .. j110 0.36 17.0 50 85 
NL 
NL 
NL 
NL 
NL 

86 . 066 333-j308 1.11 
86 . 084 295- j 273 1 . 26 

In . 082 416-j399 1 . 7 9  
274 .072 558- j 542 2.1. 
274 . 084 517-j503 2.31 

Ii NL indicates nonloaded. The type of loading i s  shown by a 
number repr esenting the wire distance between loading coils 
expressed in feet followed by a number repr esenting the 
inductance cf the loading coil expr essed in millihenrie s .  

b Th e  data in th is table apply a t  a temperature o f  70·F . 
c For loaded oircuits , the lOCO-oycle impedance is for tha 

midsection point of a loading section. 

5.4 16.0 27 
4.8 14. 5  24 
3 . 4  10. 2  17 
2 . 8  8.5 14 
2. 6 7 . 9  13 
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Par. 6.24 

�. MATERIALS FOR CONSTRUCTION OF AERIAL CABLE LINES - 1 50-FOOT SPANS -
ALL STORM LOADING AREAS . 

Q.uant i ti esa 

for 
Stock 100-Miles 

Description Number of Line 

!. Diameters of Cable up to 1-3/16 inches . 

Wire W-7l 
Wire W-90 
Wire W-1l5 
Wire W-1l6 
Wire /112 BWG, G.r .  
Wire, #6 weatherproof 

triple braid, solid h.d.  
Insulator , porcelain; 
Thoss #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 AlI-9 
Anchor AlI-IO 
Anchor Rod AH-S-A 
Anchor Rod AH-7-A 
Anchor Rod AH-8-A 
Anchor bol t,  Rock guy 

!A7l 
!A90 
lAl15 
lAllS 
lAB12 

IB80S.1  

3G1875-502 

301875-504 

4E92S 

4E930 

!5A3710 
5BI02 
5BI09 
5BllO 
5B70SA 
5B707A 
5B70SA 

Hubbard 7547-T 5B81S-15 
Anchor bolt , Rock guy Type D NSN 
Bolt, double arming, 5/8 5Bl210-10 

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. r .  

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" 

5B1210-12 

5Bl210-14 

5Bl210-16 

5B1210-18 

5B1210-20 
5B130S-6 
5B1310-12 
5B1310-14 
5B1312-10 
5B1312-12 
5B1316-12 

G.I .  
Bolt, 
Bolt, 
G. I .  

5B1410-J.0 
bent eye ; 5/8 x 12" G.I. 5B1410-12 
bent eye ; 3/4 x 10" 

5B1412-10 
Bolt, bent eye ;  3/4 x 14" 
G. r. 5B1412-14 

Bolt , bent eye ;  1 x 12" G.I .  5B1416-12 
Bolt , maChine; 1/2 x 4-1/2" 

50 1bs. 
20 ,000 ft . 

574,400 ft. 
2 ,500 ft. 

58,080 ft. 

1 ,000 ft. 

100 

100 

200 

200 
1 per term. 

as req 
350 
400 

50 
425 
375 

60 

50 
50 

100 

100 

25 

25 

25 

25 
75 

150 
50 
50 
50 
10 

275 
75 

150 

50 
50 

G.I.  5Bl508-4.5 75 
Bolt , IIll.chine; 1/2 x 6" G. r .  5B1508-6 50 
Bolt , machine 5/8 x 6" G . I .  5B1510-6 125 
Bolt , machine 5/8 x 8" G . r .  5B1510-8 550 
Bolt, machine 5/8 x 10"G . I .  5B1510-10 3300 
Bolt , machine 5/8 x 12"G. r .  5B1510-12 550 
Bolt , machine 5/8 x 14"G. I .  5B1510-14 125 
Bolt , machine 5/8 x 16"G . I .  5B1510-16 125 
Bolt , machine 5/8 x 18"G . I .  5B1510-18 75 

Description 

Brace PF-4 
Brace PF-7 
Clamp, cable; 5/16" 
Clamp, cable 7/16" 
Clamp, cable 1/2" 
Clamp, cable 11/16" 
Clamp, cable 3/4" 
Clamp , cable 1-1/4" 
Clamp, cable 1-1/2" 
Clamp, cable 1-3/4" 
Clamp, cable, grade 

type B adjustable 
Clamp, cable corner 

suspension #8902 
Clamp, cable suspension 

3-bolt 
Clamp, ground; strand , 

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

guy clamp 
Connector, strand 
Eye-nut , thimbleye G. I .  

for 5/8" bolt 
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'  
Ring PF-63 

Stock 
Number 

5B2104 
5B2107 
5B3105 
5B3107 
5B3108 
5B3111 
5B3112 
5B3120 
5B3124 
5B3128 

5B3190 

5B3202 

5B3203 

5B3349 

5B3450 
5B4210 

5B4305 

5B4306 

5B4308 
5B442S 
5B5284 

5B5808.8 
NSN 

5B6510 

5B8504-8 
5B8608 
5B9435 

Screw, lag G. I .  1/4 x a-1/2" 5Bloo04-2.5 
Screw, lag G . l .  1/2 x4-l/2" 5BIOOO8-4.5 
Screw, woOd, #14, 2" RH G.I. 5B14014-16 
Servis1eeve for 5/1S" 

strand 
Staple ,  G.l .  1-1/2" 

Step PF-37 
strap, reinforcing , 
Hubpard #8905 or equal 

Strap, storm guy, 
Graybar #S006 

Strap, storm guy, 
Hubbard #600'0 

Strap, guy, flat G.I.  
Strap, wall, guy eye G.I.  
SUpport,  Aerial cable 

#1, 10" 
Support, Aerial cable 
#2, 16" 

SUpport ,  Aerial cable 
113 , 22" 

5B15500 
5B1700l. 5  

5Bl7137 

5B17'005 

5B17508 

5B17508-1 
5B17591 
5B17595 

5B17841 

5B17842 

a Poles not included. Data on round poles is given in paragraphs 631 and 
5B17843 
632. 
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Q.uantitieJi 
tor 

100-1I11es 
of Line 

50 
80 

1,000 
1,000 

500 
500 
500 
500 
100 
100 

600 

300 

3 , 800 

400 

2, 500 
270 

300 

150 

50 
30 

150 

100 
100 

4,000 

200 
100 

345,000 
4 per 
Term. 
1 , 300 

24 daze 

2, 500 
1 , 500 

12 pel 
Term. 

100 

50 

50 
250 

20 

12,000 

2,000 

2,000 



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 #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 Cable (W.E. Co. 

BD-102) 
Terminal Cable F26 
Terminal box JB-10 
Terminal box JB-ll 

Stock 
Number 

Quantitiesa 
for 

loo-1411es 
of Line 

5Bl8042 50 
5B18043 50 
5Bl8044 50 
5B20077 50 
5B20078 50 
5B2007 9  9 , 000 
5B20109 200 

5B20212-13 50 

5B20310 750 
5B20311 100 

5B20312 700 

5B20315 50 

50 2200 10 
5C2502 As required 

5C2526 
5C2710 
5C271l 

As required 
As required 
As required 

Descript i on 

Terminal box JB-13 
Terminal Box FlO 
Nai l ,  common wire 6-d 
Nai l ,  common wire 30-d 
Nai l ,  common wire 60-d 
Nai l ,  rOOfing , 1/{3 
Ribbon , bonding, copper, 

3/8" wide, #16 B&S 
Tape, TL-83 
Tape , friction; 2" wi de , 

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" 
Anchqr , screw, iron, 

3/8 x 2" 
Marline, 3 ply ; 5 pound 

balls 

Stoc k 
Number 

502713 
503510F 
6Ll406 
6L1430 
6Ll460 
6L2003 

6N4903 
6N8583 

6N8832-36 

6N8835 

6Z284-4 

6Z2B4-5 

6Z306-8 

5Z6985 

�. Diameters of Cable from 1-1/4" to 1-15/15 " .  

Wire W-71 
Wire W-90 
Wire W-1l5 
Wire W-llS 
lIIire W-145 
Wire , #12 BWG, G. I .  
Wire , #S, weatherproof ,  

triple braid, solid h . d .  
Insulator , porcelain; 

Thomas 1/502 
Insulator, porcelain ; 

Thomas #504 
Block , protector, carbon ; 

lA71 
lA90 
lAl15 
lAl16 
lAl45 
lA812 

IB806. 1 

3G1875-502 

3G1875-504 

50 1bs. 
574, 000 ft. 

2 , 500 ft . 
25 , 000 ft . 
5 2 , 800 ft . 

5 , 280 ft . 

1 , 000 ft . 

100 

100 

Bolt , 
Bolt , 
Bolt, 
Bolt , 
Bolt, 

G . I .  

eye ; 3/ 4 x 1 2 "  G . I .  
eye; 3/4 x 14" G. I .  
eye ; 1 x 12" G . I .  
eye ; 1 x 14 " G. I .  
bent eye ; 5/8 x 10" 

Bolt , bent ay e ;  5/8 x 12" 
G . I .  

Bolt, bent eye ; 3/4 x 10" 
G . I .  

Bolt , bent aye ; 3/4 x 14" 
G . I .  

5B1312-12 
5B1312-14 
5B1316-12 
5B1316-14 

5B1410-10 

5B1410-12 

5B1412-10 

W.E.Co. #2S 4E926 200 
200 

Bolt, 
Bolt , 
Bolt , 

bent ey e ;  1 x 10" G.I. 
bent eye; 1 x 12" G . I .  
bent eye; 1 x 14" G . I .  
lllichine ; 1/2 x 4-1/ 2 "  

5B1412-14 
5B1416-10 
5B1416-1 2 
5B1416-14 Block, protector, W.E.co. 1/{30 4E930 

Step , pole ; wood, 
1-3/4 x 2-3/4 x 7 "  

Anchor AH-2 
Anchor AR-9 
Anchor AR-lO 
Anchor Rod AR-S-A 
Anchor Rod AR-7-A 
Anchor Rod AR-8-A 
Anchor bolt , Rock guy 

HUbbard 7 547-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 ; 3/4 x 10" G. I .  

5A3710 
5BI02 
5BI09 
5BllO 
5B706A 
5B707A 
5B708A 

50016-15 

NSN 
5B1210-10 

5B1210-12 

5B1 210-14 

5B1210-16 

5B1210-18 

1 per term. Bolt , 
as req. 

50 
350 
400 

50 
350 
420 

50 

50 

100 

100 

25 

25 

25 

G . I. 
Bolt, lllichine; 
Bolt , lllichine ; 
Bolt , machine ; 
Bolt, machine ; 
Bolt, machine ; 
Bolt , lllichine; 
Bolt , machine ; 
Bol t ,  lllichine; 

5B1 508-4 . 5  
1/2 x 6 "  G.I .  5B1508-6 
5/8 x 6" G . I .  5B15l0-6 
5/8 x 8" G. I .  5B1510-8 
5/8 x 10 " G.I. 5B1 510-10 
5/8 x 12" G.I . 5B1 5l0-12 
5/8 x 14" G. I .  5Bl 510-14 
5/8 x 1 6 "  G.I. 5B1 510-15 
5/ 8 x 18" G.I. 5B1510-18 

Brace PF-4 
Brace PF-7 
Clamp , cable ;  5/1S" 
Clamp , cable ; 7/16" 
Clamp , cable ; 1/ 2" 
Clamp, cable ; 11/16" 
Clamp , cabl e ;  3/4" 
Clamp. cable; 1-1/4" 
Clamp, cable; 1-1/2 "  
C lamp , cable ; 1-3/4" 
Clamp , cable grade, 

Hubbard #8986 
Clamp, cable grade , 

5B2104 
5B2107 
5B3105 
5B3107 
5B3108 
5B3111 
5B3ll2 
5B3120 
5B3124 
5B3128 

5B3186 

5B1210-20 25 Hubbard #8987 5B3187 
5B1306-5 75 Clamp, cable, corner 
5Bl312-10 20 suspension #8902 5B3202 

Par . 624 

Quanti t1 esa 
for 

100-Mi les 
of Line 

As required 
As required 

100 1bs. 
100 Ibs. 
100 Ibs. 
100 1bs. 

1 , 000 ft. 
100 rolJa 

100 rolls 

700 

500 

500 

100 

50 Ibs. 

10 
10 

150 
50 

50 

25 

275 

75 
25 

150 
75 

75 
50 

125 
550 

3 , 300 
550 
125 
125 

75 
50 
80 

1 , 000 
1 , 000 

500 
500 
500 
500 
100 
100 

400 

200 

300 
a Poles not included. Data on round poles i s  given in paragraphs 631 and 632. 

'nLble cont inued on next page 
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Par . 524- 625 

MATERIALS FOR CONSTRUCTI ON OF AERIAL CABLE LINES - l5O-FOOT SPANS -
ALL S'IDRM LO ADING AREAS . (Continued) 

�uantities
a 

Quantities
a 

for 
100.14iles 

of Line 

for 
Stock 100-Miles Stock 

Description Number of Line Description Number 

Clamp , cable suspension, 
5-bolt 

Clamp, ground; strand, 
Hubbard #8956 or e qual 

Clamp FT-56 , 3-bolt guy 
Connector , strand 
Eye-nut , thimb1eye G . I .  

for 3/4" bolt 
Eye-nut , thimbleye G . I .  

for 1" bolt 
Ground Rod GP-26 
Hook ,  guy, "J" ,  4" 
Link , reinforc ing, 

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 . r .  
1/4 x 2-1/2" 

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

Screw, woOd , #14 , 
2" RH G . r .  

Staple, G. r .  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 

5B3203 

5B3349 
5B3450 
5B4210 

5B4306 

5B4308 
5B4426 
5B5284 

5B5808.8 
NSN 

5B6510 

5B8504-8 

5B8608 
5B9456 

3 , 800 

400 
3 , 500 

270 

50 

300 
30 

150 

100 
100 

4 , 000 

200 

100 
345,000 

5BI0004-2. 5 4 per Tarm. 

5B10008-4. 5 1 , 300 

5B14014-16 
5B17001. 5  

5Bl7137 

5B17505 

5B17508 

5B17508-1 
5B17591 

5B17843 
5B18042 

24 doz. 
1 , 500 

12 per Term . 

4,000 

50 

50 
550 

16 , 000 
50 

Thimble PF-43 
Thimble PF-44 
Washer PF-77 
Washer PF-78 
Washer PF-79 
Washer, round, G . I .  
Washer ,  s quar e ,  G . I . , 

Hubbard #7817 or equal 
Wash er, curved, G. I . , 

for 5/8" bent eye bolt 
Washer, round, G . I .  
Washer, curved, G . I . , 

for 3/4" bent eye bolt 
Wash er , curved, G . I .  

for 1" bent eye bolt 
Protector , telephone , 

line 5-pair 
Terminal BD-102 
Terminal F-26 
Terminal box JB-IO 
Terminal box JB-ll 
Terminal box JB-13 
Terminal F-IO 
Nai l ,  common wire 6-d 
Nai l ,  c ommon wire 30-d 
Nai l ,  common wire 60-d 

Nai l ,  roofing, IfJ 
Ribbon , bonding, copper , 

3/8" wide , #16 B&S 
Tape , TL-83 
Tape , friction; 2" wide 

36 yard roll 
Anchor , Hammer dri ve 

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 

5B18043 
5B18044 

50 
50 

5B20077 50 
5B20078 50 
5B20079 9 ,000 
5B20109 200 

5B20212-13 60 

5B20310 150 
5B20311 100 

5B20312 400 

5B20316 650 

502200 10 
502502 
502526 
502710 
502711 
502713 
503510F 
6Ll406 
6Ll430 
6L1460 
612003 

6N4903 
6N8583 

6N8832-36 

6Z284-4 

6Z284-5 

6Z306-8 

6Z6985 

As required 
As required 
As required 
As required 
As required 
As required 

100 1bs . 
100 1bs. 
100 1bs. 

100 1bs. 

1 , 000 ft. 
100 rolJs 

100 rolls 

500 

500 

100 

60 1bs. 

II Poles not included. Data on round poles is gi ven in paragraphs 631 and 632. 

625 . LEAD SLEEVES FOR STRAIGHT SPLICES . 

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

16 
26 
51 
76 

101 
152 

3/4 x 15 
1 x 15 

1-1/2 x 15 
1-3/4 x 17 

2 x 17 
2-1/4 x 20 

3/4 x 15 
1 x 15 

1-1/4 x 15 
1-1/2 x 15 
1-1/2 x 15 

2 x 17 

No . of Pairs Size o f  Sleevea - Inches 
in Cable 19 Gauge Cable 22 Gauge Cable 

202 
303 
404 
450 
606 
909 

2-3/4 x 20 
3-1/2 x 00 

4 x 20 

2-1/4 x 17 
2-3/4 x 20 

3 x 20 
3 x 20 

3-1/2 x 20 
4 x 20 

aStoc k numbers of s tandard si zes of lead sleeves 
and sleeving are given in paragraph 627 . 

1 30 



626 . LEAD SLEEVES FOR BRIDGE SPLI CES . 

No . of 
Pairs in Number of Pairs in Branch Cable 

Main Cable 16 26 51 76 101 152 __ 202 30.3 404 606 909 1212 

a. Size of Sleevea ( Inches)  for 22 Gauge Main Cable - 22 or 24 Gau�e Branch Cables . 

26 1-1/4 x 15 1-1/2 x 15 
51 1-1/2 x 15 1-1/2 :x: 15 1-3/4 x 1'7 
76 1-1/2 x 15 1-1/2 :x: 15 1-3/4 x 17 2x 17 

101 1-3/4 x 1 7  1-3/4 :x l'7 2 x 1'7 2 :x  17 2 x 17 
1 52 2 .x  1'7 2 x l'7 2-1/4 x 17 2-1/4 :x 17 2-1/4 x 17 2-1/2 :x 20 
20 2  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 :x 20 3-1/2 :x 20 3-1/2 x 20 3-1/2 :X 20 3-1/2 :x 20 4 x 20 4 x 20 
606 3-1/2 x 20� 3-1/2 :X 20b 3-1/2 x 20 3-1/2 x 20 4 x 20 4 x 00 4 x  20 4-1/2 x 22 4-1/2 x 22 5 x 22 
909 4 x  20 4 :x  20b 4 x  20 4-1/2 :x 22 4-1/2 x 22 4-1/2 x 22 4-1/ 2 x  22 5 :x  22 5 x 22 5 x 22 5-1/2 :X 22 

2' Size of Sleevea (Inches ) for 19 Gau�e Main Gable - 19 or 22 Ga�e Branch Cables.  

26 1-1/2 x 15 1-1/2 x 15 
51 1-1/2 x 10c 1-3/4 x 170 1-3/4 x 17c 
76 1-3/4 x 17c 1-3/4 x 17c 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 x 20 2-3/4 :x 200 '.3 x 20 
202 2-3/4 x 20b 2-3/4 :x: 20b 2-3/4 x 20b 3 x  20 3 x 200 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 20c 
404 4 x 20b 4 :x:  20b 4 x 20 4 x 20 4 x 200 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22 4-1/2 x 22c 

£. Size of Sleevea (Inches)  for 24 Gau�e Cables - Main and Branoh. 

26 1-1/4 x 15 1-1/4 x 15 
51 1-1/2 x 15 1-1/2 x 15 1-1/2 x 15 
76 1-1/2 x 15 1-1/2 x 15 1-1/2 x 15 1-3/4 x 17 

101 1-1/2 x 15 1-3/4 x l? 1-3/4 x l? 1-3/4 x 17 2 x 17 
152 1-3/4 x 1'7 1-3/4 x l'i' 2 x l'7 2 x  1'7 2-1/4 x 17 2-1/2 x 20 
202 2 x l? 2 x l? 2-1/4 x 17 2-1/4 x 17 2-1/4 x l? 2-1/2 x 20 2-3/4 x 20 
303 2-1/4 x 1'7 2-1/4 x I? 2-1/2 x 20 2-1/2 x 20  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 x 20 
606 3-1/2 x 20b 3-1/ 2 x 20b 3-1/2 x 20b 3-1/2 x 20 3-1/2 x 20 4 x 20 4 x oo  4 x 20 4 x 20  4-1/2 x 22 
909 4 x 20b 4 x 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 x 22 4-1/2 x 22 5 x 22 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 5 x 22 

SStock numbers of standard sizes o f  lead Sleeves and sleeving are given in pnragraph 627 . "d 
bSleeve should be decreased t o  next smaller size when main cable 1 s  not to be out . 

IJI 11 

I-' °Sleeve should be increased to next larger size when branch cable is 19 gauge . 
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Par.  627 

6 2 7 .  MATERIALS FOR SPLICING lEAD COVERED CABLES. 

Description 

Wire W-107 ( laShing wire) 
Wire , #12 AWe, tie ,  C Opper 

080 , 17" long 
Wire , lead lashing, diameter 

.063-.073" 
Clamp , oable 7/1S" 
Clamp, oable 1/2" 

(16 pr-22 , 26 pr-26) 
Clamp , cable 5/8" 

Stock 
--,N':.:,1.UIl=b:,;e",r,,-_ ..IDU.L 
lAlO7 

lA812.6 

lAS90 
5B3107 

5B3108 

Spool 

Each 

Foot 
Each 

Each 

( 26 pr-22 , 26 pr-24, 51 pr-26) 5B3110 Each 
Clamp , cable 11/16 "  ( 26 pr- 22 , 

51 pr-24, 51 & '16 pr-2S) 
Clamp , oabl e ,  3/4" ( 26-22 , 

51-24, 51 & 76-26 ) 
Clamp , cable , 1-1/4" 

( 101 & 152-22, 152 & 202-24, 
202 & 303-26 ) 

Clamp, oable , 1-1/2" 
( 202-22 , 303-24 , 404-26 ) 

Clamp , cable, 1-3/4" (303-22, 
404-455-24 , 60S-2S) 

Clamp, ground strand, 
Hubbard #8956 or equal 

Desiccant for drying cable 
Splioes 

Desiccant, air-tight can 
s11ioa gel. 

Oil , splicing, cold stripping 
(1 gallon ) 

Paint, asphaltum, black 
( 1  gallon ) 

Bandage TL-9? (3 x lO yards ) 
Bandage , Muslin, unbleached ,  

4 "  lfide, 1 0  yards long 
Bandage, rubber, insulating, 

4" wide, 14 foot roll 

5B3111 

5B3112 

5B3120 

5B3124 

5B3128 

5B334.9 

00250 

6G250-2 

001389 

001410 
6N59? 

6N604-10 

6N634-14 

Eaoh 

Each 

Each 

Each 

Each 

Each 

Can 

Can 

Gallon 

Can 
Roll 

Roll 

Roll 
Cloth, cable wrapping ; cotton 

I18.terproof approx. 24 x 18" 6N1620 Each 
Cloth , cable wrapping; cotton 

waterproof approx. 25 x 40" 
Cloth , cotton, unbleached , 

36" wide, 6. 5 ounce per sq.yd .  
Paraffin Wax 1C-4 
Paste, soldering , 2 ounce cans 
Paster JIl-73-A 
Ribbon, bonding copper 3/8" 

wide #15 B&S gauge 
Sleeve FT-?5 ( 1 " )  
Sleeve FT-76 ( 1-1/4" ) 
Sleeve FT-?7 ( 1-1/Z") 
Sleeve FT-78 (l-3/4 " )  
Sleeve FT-79 ( 2" )  
Sleeve FT-80 ( 2-1/4" ) 
Sleeve FT-8l ( 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 , 

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

Sleeve , splicing, t inned , 
single tube, oopper #15 AWO , 
1_1/2" long slotted 
through 1 wall 

132 

6N1621 

6N1636 
6N4004 
SN4102 
6N4273A 

6N4903 
6N5575 
6N55?6 
6N5577 
6N55?8 
6N5579 
6N5580 
6N55S1 
6N5582 
6N5583 
6N5584 
6N5585 

Eaoh 

Yard 
Pound 
Can 
Roll 

Foot 
Each 
Each 
Each 
Each 
Each 
Each 
Eaoh 
Each 
Each 
Each 
Each 

SN5613-1. 5 Each 

6N5616-1 . 5  Each 

Stock 
____ -=De=sc::;r:..;l�· p;:.:t;.:i:,::o;::n'--___ --,M,,-um=b.e;.;;r ___ ..!1.!!ll... 
Sleeve , splicing, cotton, 

3/'32 x 3-1/4", waxed punched 
and cut ( 9OO) 

Sleeve FT-96 ( 1/8") 
Sleeve FT-97 ( 400 5/'32 SW) 
Sleeve , splic ing cotton, 

double wall , 5/32 x 3-1/4" 
no tracer waxed punched 
and cut ( 300) 

Sleeve , s plicing cotton, 
double wall , 5/ '32 x 3-1/4 " ,  
black tracer waxed, 
puuched and cut (300) 

Sleeve FT-9B ( 1/4 x 3-1/4" 
225) 

Sleeve , s pliCing, cotton, 
double wall , 1/4 x '3-1/4" 
no tracer waxed punched 
and cut ( 150 ) 

Sleeve, spliC ing , cotton, 
double wall , 1/4 x 3-1/4" , 
black tracer waxed , 
punched and out ( 150) 

Sleeve , lead ; '3/4 x 15" 
Sleeve , lead ; 3 x 18" 
Sleeve , lead ; 4-1/2 x 22" 
Sleeve , lead ; 5 x 24" 
Sleeving, lead ; 1/2" 
Sleeving, lead; 1-3/4" 
Sleeving , lead; 2-1/2" 
Sleeving , lead; 3" 
Solder M-30 ( 50.50) 
Solder U-31 (resin core) 

( 1  lb . )  
Solder U-33 ( 40-6 0 )  
solder, wire ,  half and half 
1/10 

Stearine compound IC-3 
( 1/4 lb . st. ) 

Tape TL-B3 ( '3/4F ) 
Tape TL-94 ( 3/4" R )  
Tape TL-I09 ( 1" cot ) 
Tape , friction j  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 jo ints , W.E.Co. #1 
Wedge , lead cable , for 

Y j O ints , W.E.Co. #2 
Wedg e ,  lead cable, for 

Y j O ints , WoE.Co . #3 

Wedge , lead cable , for 
Y j Oints, W.E.Co.  #4 

Wedge , lead cable , for 
Y jOints, W.E.Co. 1/5 

wedge, lead cable , for 
Y jOint s ,  W .E.Co . #6 

Wedge , lead cable, for 
Y jOint s ,  W.E . Co .  #7 

6N0005 
6N6008 
6N6010 

6N6010 . 1  

6N6010 . 2  

6N6016 

6N6016.l 

Carton 
Carton 
Carton 

Carton 

Carton 

Carton 

Carton 

6N601S. 2 Carton 
5N6475-15 Each 
5N6503-1S Each 
6N6504. 5-22 Each 
5N6505-24 Eaoh 
5N7000-5 Foot 
6N700l-7 Foot 
6N7002-5 Foot 
6N7003 Foot 
5N7 530 Pound 

6N?531 
6N7533 

6N7S00 

6N8003 
6N8583 
6N8594 
6N8609 

6N8832-36 

6Z284-4 

6Z284-5 

SN6985 

6Z9430 

NSN 

NSN 

Pound 
Pound 

Pound 

Pound 
Roll 
Roll 
Roll 

Roll 

Each 

Each 

Pound 

Each 

Each 

FTNP-62S4:30-5 Each 

F!'NP-6Z9430-6 Each 

FTNP-6Z�7 Each 



Descri;ption 

Wedge , lead cable, for 
Y joints, W.E.Co. 118 

Wedge, lead cable, for 
Y jOints , W.E.Co. 119 

Cap, pipe , for 2" pipe 

Stock 
Number 

F'lm'-6Z9430-8 

FTNP-6Z9430-9 
NSN 

section V 
construction Time and 
Informat ion on Poles 

628. GENERAL. paragraph 629 gives the 

Unit 

Each 

Each 
Each 

estimated time required to pe rform 
vari ous tac tical line construction opera­
t ions , under non-combat condit ions . These 
figures are based upon t he experience ob­
tained during Signal Corps field trials . 

Par .  627- 629 

Stock 
DeacriEtion Number !!!ill. . 

Cap, pipe , for 3" pipe NSN Each 
Compound , 112 P&B NSN C8Jl 
Strip, leather, 24 x 2 x l/8ft NSN Each 
Tags , cable , octagonal NSN Each 
Tags , cable, round NSN Each 

Similar data for the fixed plant given in 
the same paragrap h  a re based upon average 
commar cial practic e .  paragraph 630 pro­
vides informat ion on the rat es of pla Cing 
field wire C ircui ts using various types 
of wire-laying e quipment . paragraphs 
631 to 633 inclusive , give the American 
standard d imensions and weight s of round 
pole s commonly us ed in t he united States 
and s imilar data on re ctangular lumber 
supports . 

629 . ESTIMATED TIME REQUIRED FOR WORK OPERATI ONS . 

Lay ing Out and staking Line 
Open Wire 

150 ' Span 
200 ' span 

Insulated Wire - 150 ' span 
Mater ial Distri bution 

4 x 4 Lumber - per pole 
Round poles - per pole 
Wire and Accessory Materials 

150 ' span - 4 pairs 
200 ' span - 4 pairs 

Insulated Wire a nd Accessory 
materials - 150 ' span 

Lead cable and Accessory 
materials - per reel 

Holes - Pole 
Dug by hand 
Dug by machine 
Dug by blasting - hand drilling 

Holes - Anchor 
Dug by hand - 4 x 4 log - each 
Dug by machine - log or plant - each 
Dug by machine - patent - each 
Dug by hand - 5/8" ro ck - each 

Assembling supporting structure 
open Wire - 8 pin Crossarm 

4 x 4 Lumber Support - each 
Round pole - each 

Setting poles ( erecting , back-filling 
and tamping ) 
4 x 4 Lumber - each 

20 ' round - each 
30 ' round - each 

Guying 
Pla cing anchor and back-filling 

4 x 4 log - each 
Round pole log or plank - each 
patent - each 

Placing and tensioning 
W-145 f 109 G.S. or s imilar 
Wire me ssenger,  2 . 2M 
Wire me ssenger , 6M or 10M 

aAll fi gures are on a pe r mile basis 
except where otherwise indi cated . 

Tactical 
Plant - Placing 

6 . 5  
6 . 0  
5 . 0  

0 . 17 
0 . 28 

4 . 4  
3 . 7  

1 . 5  

0 . 5  
0 . 4  
3 . 5  

1 . 5  
1 . 5  

1 . 0  

0 . 3  
0 . 4  

0 . 5  
0 . 8 
1 . 2  

0 . 7  
2 . 3  

0 . 3  
0 . 8  
1 . 2  

Fixed Plant 
Pla ci ng 

10 . 

0 . 5  

6 .  

2 .  

1 . 8  

2 .  
0 . 5  
5 .  

1 . 7 
0 . 8  

0 . 5  

1 . 5  

2 . 7  
1 . 2  

1 . 5  

Removing 

0 . 1 
0 . 2  

0 . 1  
0 . 4  
0 . 8  

. 0 5  
0 . 1  
0 . 1  

Table cont inued o n  next page 
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Par .  629 -630 

ESTIMA TED TIME REQ.UIRED FOR WORK OPERATIONS . ( Cont inued )  

Installing Line Wire 
(Placing, sagging and tying- in )  

Tactical 
Plant - PIec ing 

One pair 20 . 
Four pair 42 . 

Installing Mess enger Wire 
6 and 10M Messenger 
16M Messenger 

Placing Cable Rings on Messenger 
Placing Lead Covered Cable 

On 10M Messenger or Smaller 
Placing Insulated Wire on existing 

pole line 35 . 
Ground SUrface Construc tionb 

Spiral four 2 . 5 
Wire W- 143 or s imilar 3 . 8  

Buried Cons truction (Us i ng Cable Plow LC-6l )c 
Spiral four 

One cable 4 . 8  
Two cables ,  same trench 5 . 4  

Wi re W- 143 
One pair 6 . 4  
Two pairs , same trench 8 . 0  

Constructing over-head crossing for 
insulated wire - each 5 . 2  

Man-Hours a 
Fixed Plant 

Placing 

2 5 .  
52 .  

36 . 
50 
30 . 

37 . 

aAll figures are on a per mile  basis  except where 
o therwi s e  indicated . 

630.  RATES OF 

bFor surveying , staking line , testing s ections and 
policing ,  add 1 2  man-hours per mile for spiral four 
cable and 6 man-hours per mile for Wire W-14:3 .  

cFor surveying , s taking line , testing sections and 
policing , add 18 man-hours per mile for one cable 
and 25 man-hours per mile for two cables . 

FIELD WIRE CONSTRUCTION. 

Miles Ear Hour 

Removing 

5 .  
15 . 

30 . 
40.  
17 . 

4 0 .  

7 .  

3 .  
4 .  

One Circuit  Two C i rcui tsz Concurrentl:t: 
Const . Cross Cross  

Wire Laying .Party Roads Countr� Roads Countr:t: 
EguiEment {men ) � Night � �  � Night Da:t: Night 

Axle , RL- 27- ( 2 1- 1/2 1 1 1/2 

Carrier , 
1-1/2 1-1/2 RL- 24- ( :3 2 1 

Reel , RL-17- ( 3 1- 1/2 1 1 1/2 

Reel Cart , 
RL- l6- (  ) 2 1- 1/2 1 1 1/2 1-1/2 1 1 1/ 2 

Reel Equipment , 
CE-ll- ( ) 1 2 1- 1/ 2 1- 1/2 1 

Reel Uni t ,  
RL- 26- ( ) 
(mtd. in truck ) 6 3- 5  2- 4 3- 5  2-4 3- 5  2-4 3- 5  2--4 
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631 . DIMENSIONS OF ROUND POLES (AMERICAN STANDARD) . 

C lassa 

Minimum top c irc umference ( in che s ) 

Transverse breaking loads ( pounds ) 

1 

27 

4500 

2 

25 

3700 

3 

23 

3000 

4 

21 

2400 

5 

19 

1900 

Par . 631 

6 

1 7  

1500 

7 

15 

1200 

Length 
F eet spe c i es b Minimum c i rcumf erence at 6 feet f rom butt 

20 

22 

25 

30 

35 

Northern c e dar 
wes te rn c e dar 
Lodgepole pine 
Southern pine 
Douglas f ir 

Northern cedar 
western c e dar 
Lodgepole pine 
Southern p ine 
Douglas fir 

Northern c edar 
Wes tern c edar 
Lodgepole pine 
Southern p ine 
Douglas f i r  

Northern c edar 
We s te rn c e dar 
Lodgepole pine 
Southern pine 
Douglas fir 

Northern c edar 
. western c edar 

Lodgepole p ine 
Southern pine 
Douglas f i r  

39 . 5  
34. 5 
32 . 5  
31. 5 
31 . 5  

41 . 0  
36 . 0  
34. 0  
33 . 0  
33 . 0  

43 . 5  
38. 0  
36 . 0  
34 . 5  
34 . 5  

47 . 5  
41 . 0  
39 . 0  
37 . 5  
37 . 5  

50 . 5  
43 . 5  
41 . 5  
40 . 0  
40 . 0  

3 7 . 0  
32 . 0  
30 . 5  
29 . 5  
2'3 , 5  

38. 5  
33 . 5  
3 2 . 0  
31 . 0  
31 . 0  

41 .0  
35 . 5  
33 . 5  
32 . 5  
32 . 5  

44 . 5  
38. 5  
36 . 5  
35 . 0  
35 . 0  

4 7 . 5  
41 . 0  
38. 5  
3 7 . 5 
3 7 . 5 

34 . 0  
30 . 0  
28 . 5  
2 7 . 5  
2 7 . 5  

36 . 0  
31 . 5  
30 . 0  
29 . 0  
29 . 0  

38.0 
33 . 0  
3 1 . 0  
30 . 0  
30 . 0  

41 . 5  
35 . 5  
34 . 0  
32 . 5  
32 . 5  

44 . 0  
38 . 0  
36 . 0  
35 . 0  
3 5 . 0  

31 . 5  
28. 0  
26 . 5  
25 . 5  
25 . 5  

33 . 0  
29 . 0  
27 . 5  
26 . 5  
26 . 5  

35 . 5  
30 . 5  
29 . 0  
28 . 0  
28 . 0  

38 . 5  
33 . 0  
31 . 5  
30 . 0  
30 . 0  

41 . 0  
35 . 5  
33 . 5  
32 . 0  
32 . 0  

29 . 0  
25. 5  
24. 5  
23. 5  
23 . 5  

30 . 5  
27 . 0  
25 . 5  
24 . 5  
24 . 5  

32 . 5  
28 . 5  
2 7 . 0  
26 . 0  
26 . 0  

35 . 5  
30 . 5  
29 . 0  
28 . 0  
28 . 0  

38. 0  
32 . 5  
31 . 0  
30 . 0  
30 . 0  

aClass 8 - Top c i r c umference 1 8  inches , estima ted t ransvers e 
breaking load 1100 pounds ; 

Clas s 9 - Top c i rcumference 15 inches , e st imat ed transverse 
breaking load 900 pounds ; 

class 10 - Top c i rc umference 12 inches , e stimated transverse 
breaking load 600 pounds . 

No butt d imensions are s pe c if i ed f or these c lasse s . 

b
Northern a nd Wes t e rn c edars are furnished butt treated ; 
other s p e c i es are t reated full length . 

2 7 . 0  
23 . 5  
22 . 5 
22 . 0 
22 . 0  

28 . 0  
2 5 . 0  
23 . 5  
23 . 0  
23 . 0  

30 . 0  
26 . 0  
2 5 . 0  
24 . 0  
24 . 0  

33 . 0  
28 . 5  
27 . 0  
26 . 0  
26 , 0  

35 . 0  
30 . 5  
28 . 5  
2 7 . 5  
2 7 . 5  

2 5 . 0  
22 . 0  
21 . 0  
20 . 0  
20 . 0  

26 . 0  
2 3 . 0  
22 . 0  
21 . 0  
21 . 0  

28 . 0  
24 . 5  
23 . 0  
22 . 0  
22 . 0  

30 . 5  
26 . 5  
2 5 . 0  
24 . 0  
24 . 0  

32 . 5  
28.0 
26 . 5  
25 . 5  
25 . 5  
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632 . WEIGHTS OF ROUND POLES (AMERI CAN STANDARD) . 

Class 1 2 3 4 5 6 7 9 10 

Length 
Weightsa Feet SEecies ( pounds ) 

20 Northern cedar 510 440 380 320 260 210 160 140 120 
western cedar 430 380 310 280 230 190 170 150 110 
Lodgepole pine 410 340 295 255 220 185 155 135 105 
Southern pine 640 510 420 3 50 300 250 210 180 140 
Douglas fir 520 410 340 280 240 200 1 70 140 120 

22 Northern c edar 570 500 430 370 300 240 190 160 140 
western cedar 510 450 380 330 2 70 240 200 170 130 
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 1 70 140 

25 Northern c edar 680 600 520 440 360 290 240 200 170 
western cedar 600 550 450 390 330 290 250 210 150 
Lodgepole pine 605 49 5 420 360 315 265 225 195 145 
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 6 70 580 490 415 350 295 260 
southern pine 1140 9 70 820 700 590 490 410 330 
Douglas fir 930 780 6 70 570 480 400 330 2 70 

35 Northern cedar 11 70 1010 880 730 600 500 400 
Western cedar 1060 910 800 6 70 550 470 420 
Lodgepole pine 1035 865 715 615 520 435 365 
Southern pine 1410 1200 1040 900 7 70 6 70 580 
Douglas fir 1140 980 840 730 620 540 4 70 

aAn estimate of the sh ipping space required for poles may 
be obtained by the following formula: 
Weight ( pounds ) x constant = approx. s hip space ( Cu .  Ft . )  

The values of the constant are : cedars . 0 52 

633 . DIMENSIONS AND WEIGHTS OF 2 x 4 AND 
4 x 4 LUMBER SUPPORTS (AMERICAN 
STANDARD ) • 

Nominal 
Size 

Inches 

2 x 4 
4 x 4 

weighta per Linear 
Dressed Foot - pounds 

Size Treatedb 
__ -=I=n�c=h�e=s ___ untreated ( Creosote) 

1-5/8 x 3-5/8 
3-5/8 x 3-5/8 

1 . 4  
2 . 9  

aThese we ights ap ply t o  Southern 
pine ; weights of Douglas Fir would 
be 5 to 10% les s .  

bsal t treatment increases the un­
treated weight only sl ightly , in 
the case of 2 x 4 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 . 
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Lodgepole pine . 041 
Pine - . 026 
Douglas fir . . 032 

Section VI 
Construct ion Equipment , 

Vehicles and Tools 

634 . GENERAL. Descript ions and stock 
--- numbers of wire and cable placing 
and recovering equipment and of special 
purpos e trucks and traile rs us ed in 
line cons truct ion and maintenance are 
given in paragraphs 635 and 636 . The 
tools and e quipment whi ch are re quired 
by lineman, groundmen and splicers in 
the cons truct ion and ma int enance of 
commwlication lines are given in 
paragraphs 637  to 640 , inclus ive . 
Individual too l equipment which should 
be provided , as well as other equipment 
which should be carried on each truck , 
or s hould b e  available at c entral points , 
i s  included.  
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6 3 5 .  WIRE AND CABLE PlACING AND RECOVERING EQUIPMENT - DESCRIPTION AND STOCK NUMBERS . 

Signal Weight -Pounds 
Nomenclature Corps Packed 

Type Fig. Stock for 
Name � !!2..:.... � .l!!!.L.- � Cu. Ft. 

Reel CE-11 
Equipment 

Reel DR-4 

Reel DR-5 

Reel DR-7 

Reel DR-S 

Reel IlR-15 

Reel Cart RL-16 

Reel Unit RL-17 
Reel Unit RL-26 

Reel Unit 
Reel Unit 
Reel Unit 
Axle 

RL-26-A 
RL-26-B 
RL-26-C 
RL-27-A 

Axle RL-27-B 
Reel Unit RL-3l-B 

SUpport 
Reel Cart 

FT-245 
RL-35 

Reel RL-39 
Reel Uni t  RL-45 
Carrier RL-24-A 

Plow IC-61 

Axle IC-31 

60S 6H6111 

609 6H2504 

610 6H2505 

601 6H2507 

611 

612 

613 

614 

609 

615 

609 

616 

6Hnos 

6H2515 

6H60l6 

6H3017 
6H6226 

6H6226A 
6H6226B 
6H6226C 
6H227A 

6H227B 
6H6231 

6H7245 
6H6235 

6H3039 
6H6245 
6H524A 

6H206l 

6Q,l.531 

10 

22 

34 

40 

2 

40 

205 

SO 
350 

350 

450 
5 

7 
35 

105 

2. 6 
35 
26 

1525 

58 

15 

30 

40 

240 

93 
500 

500 . 

6 

10 
40 

12 

40 
33 

1815 

65 

3 

2 

4 

S 

0.4  

4.S  

25 

3 . 7  
50 

50 

. 05 

0.3 
0 . 33 

0.4 

0.33 
2 

50 

0 . 5  

RellBrks 

Consists of Reel Unit RL-39 , Handset TS-IO-( ) ,  straps ST-33, ST-34 and ST-35; used for 
laying and recovering l/4-mile of assault wire, TM 11-2250 and FM 24-5.  

Steel , 22" O.D. and 7 "  wide;  used for f ield and assault wire ; mounts on Axle RL-27-A, 
Reel Unit RL-31 and Reel Cart RL-35.  

Steel, 19-1/2" O.D. and lS" wid e ;  used for f ield and long range tactical wire;  mounts on 
Reel Unit RL-26 , Reel Unit RL-31 and Reel Cart RL-35. 

Steel , 27-1/2" O.D. and IS" wide ; used for 5- and 10-pair rubber-covered cable ; mounts 
on Reel Unit RL-31 . 

Steel , 9" O.D. and S" wide; us ed for assault wire ;  s eparate item and also component of 
RL-39. 

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 . 

2-wheel, hand-drawn; will carry two Reels DR-4 or one Reel DR-5;  furnished with empty 
Reels DR-4 unless otherwise spec ified. FM 24-5. 

Payout, mounted on a barrow to be carried by two men; used for paying out wire. TM 11-36S .  
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 .  
Same a s  RL-26 except includes Cover BG-6S. TM 11-360 , TB 1100360-1 and FM 24-5. 
Same as RL-26-A except frame strengthened and brakes improved. 
Same as RL-26-B except tool box added . 
Steel , with two knurled handles ; used for carrying by hand , but does not include, 

Reel DR-4. FM 24-5. 
Steel, same as RL-27-A except equipped with hand crank for recovering wire . 
Collapsible frame o f  steel tubing, a braking unit (GO-IO ) ,  a crank (GO-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. 

Drawing SC-A-6362, for braCing Reel Unit RL-31 to inside of a cargo trUCk. 
Single axle , hand-drawn, with hand crank for recovering wire;  has capacity of 3 Heels 

DR-4, 1 Reel DR-5 or 1 Reel DR-15 .  
Consists of  a frame, Reel DR-S, two handles and a crank; part of CE-ll. TM 11-2250. 
Similar to RL-31 , with clamps to permit use in 1/4-ton truck. 
H-shaped iron frame , used with a Phillips Pack saddle;  uses , but does not include , Reel 

DR-4. Part of CE-l , CE-2 and CE-5. 
Designed to be pulled by a 2-1/2 ton truck, tractor or winch line ; the feeding passage 

is l-l/S" wide ;  far burying insulated wire or small cables to a depth of from 6" to 
lS" .  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. 

Steel , cable reel ; 2" diameter by 6' long ; for use with two Jacks IC-13. � >1 

'" 
Cil 01 
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FIGURE 608 . Reel Equipment 
CE- ll 

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

/ 
FIGURE 610. Reel DR- 5 FIGURE 611 . Reel DR-15 

'U '" I-j . 
0> � (J1 



.... � cO 

FIGURE 612 . Reel Cart RL-16 
With 2 Reels DR-4 

FIGURE 613 . Reel Unit RL-17 

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

636 .  SPECIAL PURPOSE TRUCKS AND TRAILERS FOR LINE CONSTRUCTION AND MAIN'l'ENANCE. 

Nomenclature Shown Net Carrying ShipPing 
Type in Stock weight Capacity DimenSions 

...!l!!!!- Number Fig.No. � � Pounds � Sq.Ft. Remarks 

Trai ler K-36 617 6.Tl036 1 , 815 5,000 54 2-ton, b ody 72" x 48" x 5-1/2"; used 
tor pole and bulk material hauling. 
TM 11-368 and '!M 9-2800. 

Trailer K-37 618 6.Tl037 2 , 900 10 ,000 472 82 5-ton, used tor oable reel and pole 
hauling. '!M 9-2800. 

Trailer K- 38 619 6.Tl038 410 500 68 21 l/4-ton, body 4S" x 36" x 24"; used 
tor Storage and transportation of 
cable spli cer ' s  Tool Equipment 
m-56- ( ) . TJ4 9-S8OO . 

Truck K-43 620 6J9043 10 , 215 1,035 3,070 140 1-1/2 ton, 4 x 4 ,  equipped with lIlinm, 
pole derriok and poWer take-ott ; 
used for general line construction 
and maintenance .  TM 10-120S, 
'fM 10-1203, 'fM 10-1414 and 'I'M 9-2800. 

Truck K-44-B 621 6J9044B 7 , 200 3,000 1 , 438 164 1-1/2 ton, 4 x 4 ,  equipped Wi th 
earth-borer and pole-setter ; used 
for general line c onstruction and 
maintenance .  TM 11-364, i'K 10-1202, 
'fM 10-1203, TM 10-1414 and TM 9-2800. 

FIGURE 617 .  Trailer K-36 

FIGURE 618 . 'frailer K-37 
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LANTERN GUARD 

FI GURE 619 . Trai l e r  K- 38 Wi th Cable 
Spli c er ' s  Tool Equipment TE- 56 

LFURNACE, LADLE AND SOLDERING COPPERS 
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637 . LINE CONSTRUCTION TOOL EQ,UIPMENT . 

�. Lineman ' s  Equipment TE-21 
(Not stocked as a unit) 

1 Ax IC-l 
1 Belta IC-23-B , ( Lineman ' s  

safety with safety strap ) 
1 Clampb IC-24 
1 pro Climbersc IC-5 
1 Pliers TL-I07 (8" side cutting) 
1 Screwdriver TL-I06 
1 Wrench LC-25-A 

Stock No. 

6q63521 

6QlOOl 

6Q4523B 
6Q27024 
6Q28205 
6R4607 
6Rl6810 
6R56013A 

2 
1 
I 
I 
I 
2 
4 
I 
1 

Knife, draw , 10" blade 
Mallet, 3-1/2" x 5-1/2" 
Oilstone , 8" x 2" x 1" 
Rule ,  folding 4 ft. 
Tape, linen, 50 ft. 
Wrench , monkey, 12" 
Scabbard, bit , 11/16" 
Scabbard, bit ,  3/8" 
Tool Roll BG-47 
Packed - 43 lbs ; 1-1/2 cu. ft. 

Stock No. 

6Q60510 
6R335-55 
6R2182 
6R9604 
6R36053 
6R565l2 
6Q6011-1&'1 
5Q5906-1&!1 
6R38347 

PaCked - 23 Ibs; 0.7 cu. ft. Additional sma ll tools whic h shoul d be available 
are: 

Additional items which should be ava ilable to 
lineman are :  

Gloves LC-29 ( Rubber) 
Gloves IC-IO ( Leather) 
Gage TL-144 ( Lineman' s  cl imber )  

k. Groundman ' s  Equipment TE-23 

1 Beltd LC-30 ( Lineman ' s  without 
Safety strap ) ,  or 

Belte LC-23-A less safety strap 
1 pro Gloves Ie-lO (Leather ) 
1 Pliers TL-I07 (8" side cutting) 

Packed - S lbs ; 0 . 25 cu. ft. 

6Z4829 
6Z4S10 
6Q45144 

6Q4S523 

6Q4530 

6Z4810 
6R4607 

Additional items which should be ava ilable to 
groundman are: 

� IC-l 6Ql001 
Wrench I.C-25-A 6R56013A 
Hammer EM-I ( 2  Ibs . ) 6Q49001 

£.. Tool Eguil2ment TE-27A 6R38027A 
(Small tools ) 

1 Bag BG-44 or 6Q2044 
1 Bag BG-28 6Q2028 
2 Bits , auger, 3/S" 6Q,57 06 
2 Bits , auger, 1/2" 6Q.570S 
1 Bi t ,  auger, 1-1/4" 6Q.5720 
4 Bits , car ( or ship's  auger) 

11/16" x 18" 6Q60ll-1S 
1 Bit, Bell hanger, 3/S" x 18" 6Q.5906-lS 
1 Frame , hacksaw, adjustable 6Q41000 

24 Blades , hacksaw , 18 point 6Q8110-18 
1 Brace , ratchet, 12" sweep 6Q13012 
3 Chisel s ,  wood, 2" 6Q21232 
2 Fil es ,  flat bastard, 10" 6Q38030-10 
2 Hammers TL-39 (claw, 1 lb . )  6Q.49139 
1 Handle TL-14 ( file ) 6Q51014 

Bits , auger, 1/4" 
Chisels , cold, 1/2 "  x 6 "  
Gloves! IC-29, rubber 
Saw TL-I04 (hand, 26") 
Flashlightg TL-122-( ) 
Stop watch, 1 min. dial 
Drills , rock, star paint , 5/S" x S" 
Brushes , paint , e!32" dia. 
Pull Finder IC-45 

�. Miscellane ous Tools 
(Not a part of tool equipment s )  

� IC-36 (with 3 6" handle ) 
Bars IC-20 {Wrecking) 
Bars IC-2 (7 ' ,  digging) 
Bars Ie-3 ( 8 ' , tamping) 
Block Equipment TE-92 
Block set IC-4 

(One tackle , 4"-2 sheave block with 
1/2 "  rope, one tackle , 7 "-2 sheave 
block with 3/4 "  rope, one snatch 
block, 8",  for manila rope ) .  

Block, 8",  triple sheave, steel and 
Block, S", triple sheave, steel, 

reeve with 
Rope, 3/4 " manila x 350 ft. 
Block , G . I . , s ingle sh eave , reeve 

with 
Rope RP-l ( 5/16" x 50 ft. ) 
Grip Ie-28 (Wire and 2.2M Messenger ) 
Grip, messenger and guy strand 
Knife, LC-14-B (Brush cutting) 
Hook, cant, 4-1/ 2 ft . handle 
Hook IC-4S ( pole carrying) 
Hammer, s ledge , 16 Ibs . 
AUgers , pole hole, 8" 
Chair , linBllan' s safety , Chane e #27 
Ladder LC-15 (Enens ion, two 15-ft. 

sections ) 

aFurnish ed in s iz es 18(36) , 20(38) , 22(40 ) ,  24(42) , 26(44 ) , 28 ( 46 ) , 3 0( 48 ) : 
( ) indicates waist measurement s .  

6Q.57 04 
6Ql9S0S 
6Z4829 
6RI0926-S 
6Z4002A.l 

6Q35210-8 
6Zl597 
6R7245 

6Ql236 
6Q3020 
6Q3002 
6Q3003 
6QS792 
6QS504 

6Q,8908-3 
6Q8908-3. 2  

6Z7909 
6Q,8802-1 

6Z7904 
6Q46528 
6Q47133 
6Q60114B 
6Q52845 
6Q52948 
6Q.50200-16 
6Q70S 
6Q18312 

6Q62015 

bSleeve Rolling Tool , TL-143 ( Stock No. 6R22743A) or Compr essing Tool , TL-217 
(Stock No. 6R22817� should be ordered in place of Clamp, Ie-24. 

144 

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

dFurnished in s izes 36, 3S, 40, 42 , 44, 46 and 48 , (waist measurement) .  

eConsult Signal Corps Catalog for stock number , which varies according to 
length of belt. 

fFurnished in sizes 9-1/ 2, 10 , 10-1/ 2, 11 , 11-1/ 2 ,  and 12. 
€'luses 2 Batteri es BA-30, vtl ic h  must be ordered separately. 



Jack L0-54 (Pole pulling, 15-ton) 
Pick , railroad type , Wi. th handle 
Pole PO-5 (Pike , 10 ft. ) 
Pole Po-7 (Pike, 14 ft. ) 
Pole Support LC-lS ( 7  ft. , deadman ) 
Wire Raising Hook L0-65 
Square, steel , 24" x I S" 
Scale LO-64 
saw TL-129 ( Cross cut ) 
'1'rimner LC- 22 ( Tree) 
Reel RL-17- (  ) ,  payout 

Stock No. 

6Q.55054 
6R3000 
6R5605 
SR5607 
5A341S 

6R25724-16 

6Rl08S0-3 
6R44322 

Shovel LC- 1 7  (Round pOint. 8 ft. handle) 6R22017 
Shovel LC-19 (Round pOint , short 

D-handle ) 
Shovel LC-18, (Spoon , 8 ft. handle)  
Jack LC-13 ( Cable reel ) 
Bar, (Handle) for Jack LC-13 
Axle LC-31 ( Cable reel ) 
Grip L0-38 ( Cable pulling , woven 

Wire, split, 1 "  x 18") 
Grip , c able pulling, woven wire, 

size 1-1/2" x 24" 
Grip ,  cable pulling , woven Wire, 

size 2" x 24" 
Grip, cable p.J.lling , woven Wire, 

Size 2-1/2" 
Guide, aerial cable 

6R22019 
6R22018 
SQ,55013 
SQ.55013/1 
SQ.1531 

SQ.4711S-18 

SQ.47024-24 

SQ.47032-24 

6Q,48542-1 

638 . LEAD-COVERED CABLE SPLICER ' S  TOOL 
- E9,UIPMENT. 

Stock No. 
Tool Set TE-56-A comprises tools 6R38056A 

and materials required to 
splic e and wipe sleeves on 
lead-covered cable.  I t  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 �aw, 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 p latform 
38" x 54-1/2" . Packed 52 lbs . , 
0 . 3  cu . ft. 

Ladder LC-15 ( extension , two 
l5-ft . sections ) 69,62015 

639 . VULCANIZING E9,UIPMENT FOR RUBBER­
- COVERED CABLES . 
Vulcanizing Equipment TE-55-A 6R47255A 

Vulcanizing equipment for re-
pairing oable WC-535 (part of 
oable assembly CC-355-A) and 
oable WC-534 (part of oable 
Assembly CC-345 and oable 
stub CC-344 ) ; oonsists of 
Chest CH-75-C containing mold 
equipment , vulcanizer , rubber 

Par . 637- 641 

o ement , glove s ,  skinning knife , pliers 
and mis cellaneous tools and supp lies . 
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 TOOIB AND MATERIALS . 

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

Article 

Note book and penc il 
Stakes ,  wooden , preferable 

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

ing ( Part of TE-ll ) 
Ax LC- l ,  or 
Ax LC-36 
Compass I-l or equivalent 
Poles , ranging 
Crayons , lumber, or 
Chalk 
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-IO (Leather ) 
Rope RP-l ,  5/16" diam. , 

Stock No . 

6Z8604 

6R36026 
69,1001 
69,1236 

7A486 
69,60229 .1 
6R220l9 
6R45l3 
69,4523B 

69,28205 
6Z4002 
6Z48l0 

60-foot length 6Z7904 
Nails , roofing #12 or equivaJ.ent 6L200l 
Cloth,  s trips 01" 
Field Wire , measured lengths 
Rule ,  folding 6-foot 6R9 506 
Binooulars 
Bar , digging ; 5-foot 
Hook La-2l ( Brush or bush ) 

69,3505 
69,52621 

aFurnished in lengths from 14" to 20" 
in 1/2" step s .  Orders should be worded 
to include straps and pads when required. 

S eotion VII 
submarine Cable 

641 . SUBMARINE CABLE FOR TACTICAL USE . 
-a. Cable Assembly CC-358 ( spiral-four ) 
CaDle 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 sati sfaotory for much greater 
depths . Life expectanc les of the order 
of one year are oonsidered reasonabl e. 
The transmission properties  of  suoh oa­
bles , when properly lai d,  will be about 
the same as those obtained when the c a­
bles are employed normally. 

b. Underwater splioes should be avoi ded 
whenever feasible in short submarine c a­
ble s .  Exoept in the oase of spiral-four 
oable oonneotors ,  standard ( vulcanized ) 
splioes should be used whenever possible. 
The insulation of spiral-four cable oon­
nectors should be improved by means ot 
rubber c ement , DR or rubber tape,  and 
friotion tap e .  I f  i t  beoomes  necessary 
to utilize expedient splioes,  their in­
SUlation should be improved wi th rubber 
c ement ; and if the oonduc tor 
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splices proper are made without the use 
of copper splic ing sleeve s � t.hen they 
should be strengthened by means of ten­
sion bridges , ( 'I'M  11- 369 and TB Sig 67 ) .  

c .  Tactical submarine c ables may be 
laId from sui table boats or amphiMous 
vehicles by means of reels , or by paying 
out cable stowed in figure- eight form .  
I t  is advantageous t o  use a method which 
permits , insofar as possibl e ,  the making 
of all splic es and preliminary tests be­
fore the act.ual laying starts . One of 
the most s atisfactory methods o f  laying 
i s  to employ Truck ,  Amphibian , 2-l/2-ton 
o 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 of the figure-eight is at the 
c enter, with one loop ext.ending forward 
and the o ther aft . The cable should be 
paid out over the stern. A suitable de­
vic e  for guiding the cable over the stern 
is an empty reel mounted in Reel Unit 
RL- 3l , 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 i s  
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 cabl es in po-

sition .  The best method for increasing 
the weight of tactical cable in the field 
is to l eash it to Wire W-115 ( oM-Messen­
ger ) at approximate three- foot intervals 
by means of a clove hitch or square knot 
ties made with short lengths of Wire 
W�llo-B.  Cables so reinforced with 
messenger should be used all the way 
acro s s  short channels with fast current 
( faster than about 2 or 3 miles per hour). 
Reinforcement with messenger i s  not re­
quired at all in calm water or at shel­
t ered 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 
c alm water or in deep water between 
rock anchors needs no special reinforce­
ment, but is s imply 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, spec ial equipment 
for installing and trained crews to 
do the work. It such cable installa­
tions are required the matter should 
be di scussed with the Army Communic a­
tion Service . However ,  data on stocked 
sizes of these submarine cables are 
given in paragraph 643. 

�. SUBMARINE CABLES - PHYSICAL DATA AND STOCK NUMBERS . 

Diame ter - In. Feet Shipping Data per 
� Stock No . of Lead Weight-Lbs. per Reel of Cable 
No , a Number � Al'mori!!£i � Overall i!r Foot � Weisht Cu.Ft. 

�. Paired Cable. 

WC-321 1DS21 10 Single Wire ( 203 mil)  0 . 74 1. 60 4.2  3 , 000 13, 566 
IC-325 1D325 25 Single Wire ( 203 mil )  1 . 05 1.90 5.25 2 , 000 11, 466 
WC-327 1D327 50 Single Wire ( 203 mil) 1 . 32 2.17 6 . 67 2 , 000 14, 306 
WC-328 1D328 75 Single Wire ( 203 mil) 1.63 2 . 5  8 . 5  1 , 500 13, 716 
WC-329 1D329 100 Single Wire ( 203 mil ) 1 . 71 2.58 10. 75 1 , 500 17 , 275 
WC-333 1D333 10 Double Wire ( 203/203 ) 0.8 2 . 52 9 . 0  3 , 000 31 , 636 
WC-335 ID33!i 25 Double Wire ( 203/203) 1.05 2.75 10.25 2 , 000 23 , 000 
WC-:537 ID337 50 Double Wire ( 203/238 ) 1.32 3 . 09 11. 5  1 , 500 18, 450 
WC-338 lD338 75 Double Wire ( 203/238) 1.63 3.44 13. 5 1 , 000 14 , 670 
1IC-339 lD339 100 Double Wire (203/238) 1 . 71 3 . 52 15. 75 1,000 16 , 920 

�. S1nl!i!e Conductor Cab1eb 

16 #14 BWG Galv.Stee1 Wires 1.16 0 . 639 c 3 , 885d 
1D1020.1 10 #4 BWG Galv.Stee1 Wires 1 .47 1 . 99 c 12, 099d 

10 #2 BWG Galv .Stee1 Wires 1 . 56 2 . 84 c 1 7 , 267d 

SAll paired csbles have No. 19 AWG conductors. All single conductor cables consist 
of 7 strands of No. 20 AWG wire ; 130 Ibs. per nautical mile.  
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b Cable conSists of one conductor surrounded by rubber insulation, Anhydrex AA-50 rubber 
compound , cloth tape , two layers or Jute, then armor and one layer of jute overall . 

c Shipped in lengths or 20 to 50 naut ical miles coiled on gondola cars . 

d Figures are per nautical mile. 

190 
190 
190 
190 
233 
651 
496 
258 
245 
245 

62d 
151d 
202d 
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CHAPTER 7 
EUROPEAN AND UNITED STATES CABLES 

AND LOADING SYSTEMS ' 

Sect ion I 
Coi l  Loaded Lead-Covered cables 

701 . INTRODUCTION. This s ection gives 
---- Information regarding the types of 
coil loaded cable used in Europe and in 
the United states ,  and also includes in­
forma.tion regarding loading standards 
approved by the C . C . L F .  ( International 
Consult ing Committee , Telephony) for 
voice-frequency telephone circuits . 

702 . EUROPEAN CABLE LOADING SYSTEMS -
- SCOPE . 

a .  This section summarizes all the 
information on loaded cable c ircuits 
given in the February 1939 edition of 
"Nomenclature Des Circuits Telephoniques 
Internat ional" published by the "Bureau 
De L 'Union Internat ionale Des Tele­
communications " ,  Berne , swi tzerland . 

b .  The data are organized in groups 
for individual nations . Each such 
group cons ists of the types o f  loa ded 
cable circuits located wholly within 
the specifi ed national boundaries , 
which are us ed as portions of int er­
national ci rcuits , except that a small 
number of international submarine 
cables are included . It is probable 
that other t ypes 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 uoil 
loaded circuits , nearly all in under­
ground cables . Aerial cables are 
very seldom used in the countries 
listed . OccaSionally , coil loaded 
or cont inuously loaded submarine cables 
are involved . Information regarding 
the mos t important of these submarine 
cables is given in section II of thi s 
a.hapter . 

703 . EUROPEAN CABLE LOADING SYSTEMS -
DATA .  

a .  General . Coil loaded cable data 
are tabulated in paragraph 705 for 
the following countries : Be lgium, 
Danzig , Denma rk, 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 spaci ng in met ers 
Coil inductance in millihenries . 
Theoretical loading cut-off frequency 

in cycl es 
Conductor diame ters in millimeters 

The theore tic al nominal impedances of 
the loaded ci rcuits are computed from 
the list ed values of coi l  inductance 
and load ing cut-off , and are "rounded 
off" to the nearest 50 ohms . The 
not es to each tab le include a list of 
the A.W.G.  sizes (Brown & Sharpe 
gauge ) whi ch ar e clos est to the actual 
wire si zes . Usually the loaded phan­
toms are phantoms of twisted-pair 
quads whi ch also have thei r side ci r­
cuits loaded . In such instances the 
assoc iated side ci rcuit and phantom 
c ircuit loa ding data are tabulated 
side by Side , these groupings being 
based on t he 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 cab le quads are used . In 
such cable s ,  it is not customa.ry to 
load the phantoms , and the data given 
for loaded pairs apply to the side 
circuit s .  In o ther instances the load­
ed pair data may apply to nonquadded 
cables . 

b .  Impedance Data . In computing the 
impedance data the effe cts of the con­
ductor resis tance and t he relatively 
small di stributed inductance of the 
cable ci rcuits are ignored . They were 
derived by combining the formulas 

z ,.  ;r and 

to obtain Z = r. L  fc 

where Z is the 1mpedance, L is t he load­
ing coi l  inductan ce in henrys , C is 
the loa ding s ection capacitance in 
farads , and fc is t he loading cut-off 
frequency . ( L  and fc were obtained 
from the lists in the International 
Union publication ment ioned in para­
graph 702 . ) The impedance data are 
useful in estima t ing the attenuation 
losses of the loaded ci rcuits and 
the refle ction losses, when various 
types of Army telephones and repeaters 
are conne cted to the c ircuits . 

c .  Attenuation Loss Data . Attenuation 
loss values for the individual loaded 
cable ci rcuits  may be estimated by 
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fi rst de tennining the impedance and 
the wire si ze from the tab les and then 
referring t o  the curves in paragraph 
704 , which show for various wire sizes , 
the lOOO-cyc le attenuat ion loss versus 
nominal impedan oe . separate sets of 
ourves are given for nonphantomed pairs 
and s ide c irouits of phantom groups 
and for phantom c irouits . Attenuation 
values tor wire sizes Dot plotted can 
be determined by interpolation. The 
probable error of the curves is of the 
order of ± 10 per cen t , or les s .  The 
degree of approximation is greatest 
for low impedance circuits using amall ­
size cond uotors . 

d .  Uses of t he Loaded Ciro uits . Mos t 
types of co ii loaded oircuits used as 
components of international ci rouits ar e  
operated o n  a phys ioa l  four-wire basis . 
Some are al so us ed on a two-wire bas is . 

Some of the low impe dan ce , high cut-off 
ciro uits a re employed for "two-band" 
tele phony, in Whi ch a voi ce -trequency 
ohannel ( 300 t o  2600 or 2 700 cycles ) is 
used tor one d i re ction ot t ran smission , 
and a carrier o hannel for the opposl te 
dire otion.  Loaded pairs and loa ded 
phantoms are used tor this purpose , 
parti ou larly in oentral Europe . The 
types of loa ding used for two-band tele­
phony inolude the 5580-12 ,  5580-30 and 
6000-20 systems on s id e  ci rcuits and 
the 6560-20 system on phantoms . ( In 
these loading system designations , the 
first number is the coil spaci ng in 
feet , and t he second numbe r is t he co il 
indu ctance in mh. ) Low impedance types 
of coil loaded cab le circuits used for 
entran ce and intermediate cables in 
�-JDaded open-wire l ines are included 
in the tab les . 

704 . TYPICAL EUROPEAN WADED CABLES - APPROXIMA rrn 1000-CYCLE LOSS PER MILE 
( 1608 ME7ERS) VS NOMINAL IMPEDANCE . 

1 .3 
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Far. 705 

705 .  TYPES OF CO IL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES . 

Spaoing of Loaded pairsg Loa ded Phantoms 
LC Ze LC fcd Ze Wire Sizef Loadin� Co ils 

(meters (feet) 1!& 
fc

d 
( cycle s )  ( ohms ) � ( oyo1 e s )  ( ohms ) ( diameter in mm) 

BEWIUM 

1830 6000 ) 44a 5800 800 25a 6400 500 1 . 23 ;  1 .30 ; 1 .  80 
to to ) 110 3600 1250 44 4500 600 0 . 9 0  

1840 6040 ) 177a 2900 1600 63a 3600 700 ( 0 . 90 ; 1 . 23 ; 1 . 00  
1 7 7  2800 1550 ( 1  .. 00 ; 1 . 30 ; 1 .80 

DANZIG 

1660 5450 200 2800 1750 0 . 80 
1 700 5580 20b 8850 550 lOb 9 740 300 1 . 40 

2000 6 560 50a 5430 850 20a 6830 450 0 . 90 
2000 6 560 190a 2690 1600 70a 3465 750 1 . 40 

DENMARK 

1696 5550 ) 30 7600 700 
) 30 7500 700 

to to ) l40a 3600 1600 
) 140a 3500 1550 

1710 5600 ) 140a 3400 1500 

2000 6560 190a 2 740 1630 
2120 6950 177 2800 1550 
2208 7240 47 4900 750 

2464 8080 18 7550 450 

3295 10800 14 . 5  7000 350 

3880 12 700 60 3550 650 

aLoading standards approved by C . C . I . F .  
which are llke1y to be more widely 
used than nonstandard systems . 

blno �.denta1 oab1es in open wire lines . 

c L ,. coil inductance, millihenries . 

d f c,. theoretical loa ding cut-off fre­
quency , cycles .  

e Z ,. nominal impedanoe , .IL7C , esti­
ma ted from co il inductance and 
load ing cut-off frequency , where 
C is the capacitance in farads 
per loading seotion. 

1 . 15 
1 . 05 

56a 4450 800 0 . 90 ; 1 . 00 
56a 4250 750 1 . 05 ; 1 . 40 

1 . 05; 1 . 40 

70a 3465 750 1 . 40 
0 . 90 

( u . g .  and submarine 1 . 00 
to Germany ) 

( u . g . and submarine 1 . 00 
to Sweden) 

( u . g .  and submarine 1 . 00 
to Germany) 

( u . g . and submarine 1 . 40 
to sweden) 

�APprox imate relations of wire diameters ; 
figures in parentheses give the B&S 
gauge d iameters in 'lIil .  

mm vs 

0 . 80 
0 . 90 
1 . 00 
1 . 23 
1 . 30 
1 . 40 
1 . 50 
1 . 80 

B&S Gauge 

20 ( 0 . 812)  
19 ( 0 . 912 ) 
18 ( 1 . 024)  
16 ( 1. 29 )  
16 ( 1 . 29 ) 
15 ( 1 .45)  
15 ( 1 . 45 )  
1 3  ( 1 . 83 )  

gunderground oab1es unless otherwise 
indi oated . 

Table continued on next page . 
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nPES 01" COIL WADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE l!'A(J!LITIES. 
{COntInued} 

Spaoing of Loaded Pairag Loaded Phant oms 
Loadirs Ool1s LO tod ze LO tod ze Wire S i zef 

(meters (teet) (mh) ,ololea l ' ohms l .i!!ll , ololes l ' ohms I ,diame ter In mml 

ENGLAND 

1810 5�40 177e. 2770 1550 107e. 3040 1000 0 . �0 ; 1 . 00 ; 1 . �'7 
1830 6000 44a 5570 800 25e. 6300 500 O . �O 
1830 6000 88e. 3�20 1100 0 . 90 
3700 12120 136 2240 9 50 1 . 2 7  

ESTONIA 

2120 6�50 72 2440 550 36 2440 300 2 . 38 
( Subma rine 
to Finland ) 

FINLAND 

1610 5280 27  8500 700 0 . 90 
2200 7220 36 B600 650 ( u . g .  and submarine 1 . 0 i l • 2 7  

t o  sweden) 
2200 7220 129 3000 1200 ( u . g .  and submarine 1 . M  

t o  Sweden) 
35BO 11640 11 8500 300 ( u . g .  and submarine 1 , 00 

to Sweden) 

FRANCE 

1830 6000 22b 8060 550 
1830 6000 

1830 6000 44a 5800 800 

1830 6000 

1830 6000 88a 4100 1150 
1&30 6000 110 3600 1250 

1830 6000 17� 2900 1600 
1830 6000 177a 2800 1550 

1830 6000 
2000 6 560 508. 5430 850 
2000 6560 190a 2690 16UO 
2000 5560 2008 2710 1700 

aLoadlng s tandards approved by C . C . I .F.  
whioh are likely t o  be more widely 
used than nonstandard syst ems . 

bstandard oarrier.  1 ohannel .  

Q L • ooil Induotanoe, mill1henries . 

d fc • theor e t i cal loading cut-off fre­
quency ,  cyole s . 

e Z • nominal i mpedanc e , �. esti­
mated fron ooil inductanoe and 
loading cut-off frequenoy . where 
C i s  t he capaci tance in farads 
per loading section. 

l50 

9b 10000 300 0 . 80 i O . 90 
18b 7000 400 0 . 90 ;  1 . 10 ;  l o 20 ;  

1 . 30 
20b 6000 500 0 . 90 ; 1. 10 ; 1 . 20 ;  

1 . 30 
44 4500 600 0 . 90 i 1 • 2O 

36 5000 550 0 . 90 i l • 20 
63 3600 700 0 . 90 i 1 . 1O ; 1 . 30 ;  

63a 3750 
1 . 40 

750 0 .90 ; 1 . 20 ; 1 . 30 
1078 2�00 1000 O . �O i l . 10 ; 1 . 20 ;  

1 . 30 

110 3600 1250 0 . 90 
20a 6830 450 0 . 90 
708 3465 750 1 . 40 
70a 3670 800 0 , 90 

fAPprax imate relations of w i re &iameters ; 
figures in parenthe ses give the B&S 
gauge d iameters 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 15 ( 1 . 29 )  
1 . 30 16 
1 . 40 15 ( 1 . 45 )  

gundergro und cab les unless otherwi se 
indi oated . 
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spac ing ot Loaded pairst Loaded Phantoms 
Loadinl:5 Co ils Lb toC Zd Lb teC Zd Wire Sizee 

( meters ) (!eet) l!!!& , clcles} ! ohms } il!a.1. ' ololes} ' ohms } ! d iame ter in mm) 

GERMANY 

1000 3280 105 5300 1750 ( submarine to swit zerland ) 2 .05 
1550 5090 23a 8130 600 11a 9400 350 2 . 00 
1650 5410 37  7130 850 1 .0 3  
1650 5410 155 3270 1500 1 . 03 
1650 5410 155 3200 1550 1 . 20 

1700 5580 30d 7470 700 12d 9300 350 0 . 9 0 ;  1 .00 ; 1 . 15; 
1 . 40 

1700 5580 l40a 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 . 9 0 ; 1 .40 
1830 6000 44a 5900 800 25a 6000 500 0 . 90 ; 1 . 30 
1830 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 6100 54 4800 800 ( u . g .  and submarine 1 . 00 ; 1 .05 

1880 6170 50 5510 850 
to Germany) 

35 5550 600 1 . 40 
1900 6240 30 6 500 600 ( u . g .  and submarine 1 . 20 

to swede n )  

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 1 . 50 

2208 7250 47 4900 
to Sweden) 

700 ( u . g .  and submarine 1 . 00 
to Denmark) 

329 5 10500 14. 5 7000 300 ( u . g . and submarine ),. . 00 
to Denmark) 

4680 15400 46 . 8  3200 450 ( u . g .  and submarine 1 . 50 
to Germany ) 

aLoading standards approved by C . C . I . F .  
eApprox ima te rel at ions ot wire d iameters ; 

which are likely to be mor e  widely used figures in parentheses give the B&S 
than nonstandard systems . gauge di ameters in mm . 

b IIIIIl vs B&S Gau�e 
L - coil inductanoe , millihenries . 0 . 90 19 ( 0 . 912) 

1 . 00 18 c fc= theoret ical loading cut-oft tre- 1 . 0 3  1 8  ( 1. 024) 
quency , cycl es. 1. 05 18 

1 . 15 17 ( 1 . 15 ) 
d z .. nominal impedance , �. esti- 1 . 30 16 ( 1 . 29 )  

mated from ooi1 inductance and 1.40 15 ( 1 . 45 )  
loading cut-ott trequency , whe re 1 . 50 15 ( 1 . 45)  
C i s  the oapao itanoe i n  farads tundergrOund cables unle s s  ot herwise 
per loading s ect ion . indicat e d .  

Table continued o n  next page . 
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TYPES OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACILITIES. taontlnued} 

Spao ing o r  Loaded pairs! Loaded Phantoms 
Loadinfj Co ils Lb tcC Zd Lb rc c Zd Wire Sizee 

(meters I (feet ) 1l!!!!l. ( cycl e s )  ( ohmS) .L!!!!!.l. ( cycles) ( ohms ) ( diamet er in mm) 

HOLLAND 

1634 5350 30 7800 750 
1630 5350 50 5500 850 
1630 5350 60 5200 1000 
1630 5350 75 5000 1200 

1630 5350 155 3200 1550 
1630 5350 160 3200 1600 
1630 5350 200 2900 1800 

1647 5350 32 7130 750 

1650 5350 155 3200 1550 
1700 5580 30a 7470 700 
1700 5580 140a 3410 1500 
1 700 5580 1408. 3500 1550 

1 700 5580 170 3120 1650 
1700 5580 177a 3220 1800 
1 700 5580 190 2740 1650 
1 757 5760 44 5900 800 

1757 5760 177 3000 1700 
1757 5760 177 3000 1700 
1840 6040 44a 5500 760 
1840 6040 1 77a 2800 1550 

1840 6040 1778. 2800 1550 
2788 9 150 80 3600 900 
3268 10720 55 3500 600 
3268 10720 65 3500 700 

3268 10 720 85 3200 850 
3680 12080 65 3400 700 
4500 14700 55 3400 600 

aLoading standards approved by C . C . L F .  
which are likely t o  b e  more widely 
used than nonstandard sys tems . 

b L • ooil inductance, millihenries . 

o tc . theoreti cal loading cut-orr rre­
queney , cycles . 

d z .  nominal impedanc e ,  � , estimated 
trom coil induc tance and loading 
cut-off frequency . where C i s  

152 

the capa c i tanoe in farads per 
loa d ing s ection . 

0 . 80 i 1. 24: 1 . 59 
1 .20 i 1 . 29 
0 . 87 
1. 12 

1 . 29 ; 1 . 59 : 1 . 60 
0 . 87; 1 . 11 ; 1 . 60 
1 . 12 i  1 . 24; 1 . 60; 
1 . 69 
1 . 03 

1 . 03 ; 1 . 20 i 1 . 60 
12a 9300 350 0 . 90 
568. 4300 750 0 . 90 i 1 . 40 
56a 4400 800 0 .90 i 1 . 40 

0 . 90 : 1 . 40 
0 . 90 : 1 . 40 

70a 3880 850 0 . 90 ; 1 .40 
25 6100 500 1 . 23 

63 4000 800 1 . 23 ; 1 . 80 
10'1 2900 1000 1 . BO 

25a 6000 500 1 . 20 ; 1 . 23 
63a 3600 700 1 . 23 :  1 . 80 

107a 3000 1000 1. 20 ; 1 . 23 ; 1 . 80 
0 . 80 
0 . 70 
0 . 80 

0 . 80 
0 . 80 
0 . 70 

eAppro xima te rela t i ons of wire d iameter s :  
figure s i n  parentheses g ive the B&S 
gauge di ameters 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 . 6 3 )  
1 . 69 14 

fUnd erground c ab les unless ot herwise 
indicated . 



Par . 705 

Spacing of Loaded Fa i rsg Loaded Phantoms 
Loadinfj Coils LC fc

d Ze LC f d ze Wire Sizef c 
(meters) (feet) 1!!!hl ( cycles ) ( ohms ) � ( cycl es )  ( ohms ) ( diameter in mmJ 

HUNGARY 

1830 6000 44a 5800 800 25a 6000 500 0 . 90 ; 1 . 30 
1830 6000 1 7 7a 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 2511 6000 500 0 . 90 ; 1 . 10 
1830 6000 177a 2900 1600 63a 3600 700 O .  90 i 1 . 30 
1830 6000 1 7 ?11 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 i l•00 
1600 5230 132 3500 1450 1 . 40 
2800 9150 100 3000 950 1 . 00 

POIJu"ID 

1000 3280 13 15000 600 1 . 30 
1830 6000 44a 5800 800 25a 6000 500 0 . 90 
1830 6000 1 7 7a 2900 1600 638. 3600 700 0 . 90 i 1 . 30 

2000 6 560 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 i 1 . 4O 
2000 6560 200a 2750 1750 70a 3520 800 0 . 90 i 1 . 40 

ROUMANIA 

1830 6000 120 3500 1300 0 . 90 

ar.oading standards app.roved by C . C . I . F .  fApproximate re lat ions o f  wire d iame ters; 
which are l ikely to be more widely f igure s  in parentheses g ive the B&s 
used than nonstandard sys tems . gauge d iameters in mm . 

brnc iden tal cables in open wire lines . mm vs B&:S Ga�e 
c L • coil inductance , mil1ihenries . 0 . 90 19 ( 0 . 912 ) 
d fc = theore t i cal loading cut-off fre-

1 . 00 18 ( 1 . 024) 
1 . 10 1.7 ( 1 . 15 )  quency cycles . 1 . 30 16 ( 1 . 29 )  

nominal impedance , J L/c , est imat-
1 . 40 15 ( 1 . 45 )  e Z _ 2 . 00 12 ( 2 . 05 )  

e d  from co il inductance and loa d-
ing cut-off frequency , where C 
is the capac itan c e  in farads per gunde rground cab l e s  unless otherwise 
load ing s e c t ion . ind icat ed. 

Table continued on next page . 
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Par .  705 

'l'YP.IS OF COIL LOADED CABLE CIRCUITS IN INTERNATIONAL TELEPHONE FACUlTIES . (Continued) 

Loa ded Phantoms Spacing of 
Loadi� Coils. 

(meters (teet) 
Wire Sizesf 

( diameter in mmJ 

1585 
Hi90-l6l0 

1810- 1820 
1810-1820 
1810-1829 

1810-1820 
1900 

2200 

2200 
2200 

2400 ) 

to ) 
) 

2464 ) 

2500 
2600 
3550 
3880 

1830 
1830 
1830 
1830 

1830 

1830 

2000 

2000 
2000 
2000 
2000 

5200 
5250 

5950 
5950 
5950 

5950 
6230 

7220 

7220 
7220 

( 7880 
( to i 
( 8090 

8210 
8530 

11650 
12700 

6000 
6000 
6000 
6000 

6000 

6000 

6560 

6560 
6 560 
6560 
6560 

177a 
30 

36 

36 
129 

18 
36 
90 

115 

36 
18 
11 
60 

44a 
44a 

8aa 

177a 

177a 

50a 

1'77 
190a 

200a 

3500 
7800 

7800 
5800 
5800 

2900 
6500 

5600 

5400 
3000 

7650 
5400 
3400 
3200 

5400 
7650 
8500 
3550 

5800 
5900 
4100 

2900 

2900 

5430 

2950 
2690 
2 710 

SWEDEN 

1450 
650 

600 
800 
800 

1600 

9600 

9600 
7000 
6000 

600 ( u . g .  and submarine 
to GerIminy) 

650 ( u . g .  and submarine 
to Germany) 

600 
1200 

450 
600 (Aerial ) 
950 

1150 ( u . g .  and submarine 
to Denmark) 

600 
450 
300 
650 

SWITZERLAND 

800 
800 

1150 

1600 

1600 

850 

1600 
1600 
1700 

20 
18a 
25a 

7000 
7000 
6000 

3750 

2900 

6830 

3465 
3600 
2950 

350 

300 
400 
500 

450 
400 
500 

750 

1000 

450 

750 
800 

1000 

0 . 90 i 1 • 20 
0 . 90 ; 1 . 00 ; 1 . 10 ;  
1 . 20 
0 . 90 
0 . 90 
0 . 80 ; 0 . 90 ; 1. 10 ;  
1 . 30 

0 . 80 
1 . 20 

1 . 00 and 1 . 50 

1 . 50 
1 . 30 

1 . 00 
1 . 30 
1 . 30 
1 . 15 

1 . 30 
0 . 70 ; 1 . 00 
1 . 00 
1 . 40 

0 . 90 
0 . 90 
0 . 90 
0 . 90 

0 . 80 ; 0 . 90 ;  1. 30; 
1 . 40 ; 1 . 50 
0 . 80 ;  0 . 90 ; 1 . 30; 
1 . 40 ;  1. 50 
0 . 90 

1 . 00 
1 . 40 
0 . 90 
1 . 00 

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

fApproximat e  relations of wire diameters ; 
figures in parentheses give the B&S 
gauge d iameters in ram .  

bIn�idental cables in open wire lines . 

C t .  coil inductance, millihenries . 

d tc . theoretical loading cut-off fre­
quency . cycl es. 

e Z � nominal impedance , I t/c , estimated 
from coil inductance and loading 
cut-off frequency , where C is the 
capacitance in farads per loading 
section. 

ram vs 

0 . 80 
0 . 90 
1 . 00 
1 . 10 
1 . 20 
1 . 30 
1 . 40 
1 . 50  

B&S Gauge 

20 ( 0 . 812 ) 
19 ( 0 . 912 ) 
18 ( 1 . 024 ) 
17 ( 1 . 15 )  
1 7  ( 1. 15 )  
16 ( 1 . 29 )  
15 ( 1. 45 )  
1 5  ( 1 . 45 ) 

8Underground cables unless otherwise 
indicated. 



par .  706-707 

706 . C . C . I . F . S TANDARD LOADING SYSTEMS . applie s  to systems which were standards 
--a. Data regarding the loading standards in 1934 . The old e r  standards whi ch were 
for voi ce -frequency telephone c ircuits , recommended f o r  new fac ilities in 1924-
recommended by the internat ional con- 1934 are listed in paragraph 707b . 
sultative committee on telephony Special fac ilities su ch a s  program c ir-
( C . C . I . F . ) for use on repeater sect ions cuits and carr ier c i rcuits which requ i re 
in inte rnat ional t e lephone c i rc uits are wider frequency bands than those indi-
given in paragraph 70 7 .  paragraph 707� cated are no t include d .  

70 7 .  LOADING SYSTEMS FOR REPEATER SECTIONS IN INTERNA TrONAL TELEPHONE CIRCUITS . 

�. 1934-1939 Standard Systems , Recommended for New Faciliti e s . 

cable Data 
Loading Diameterb 
Systems Wire capaci tance 

Des ignation8 Circu i t  ( IIllV {mf/mi } 

6000-44-25 Side 0 . 9  .062 
Phantom 0 . 9  0 . 101 

S ide 1 . 3  .062 
Phantom 1 . 3  0 . 101 

6000-44-18 Side 0 . 9  . 062 
Phantom 0 . 9  0 . 101 

6562-50-20 Side 0 . 9  ,054 
Phantom 0 . 9  ,087 

5577-30-12 Side 0 . 9  . 054 
Phantom 0 . 9  . 087 

S ide 1 . 4  . 057 
Phantom 1 . 4  ,092 

6000-88-50 Side 0 .9 .062 
Phantom 0 . 9  0 , 101 

6000-88-36 Side 0 . 9  .062 
Phantom 0 . 9  0 . 101 

3000-88-50 S ide 0 . 9  . 062 
Phantom 0 . 9  0 . 101 

3000-88-36 S ide 0 . 9  . 062 
Phantom 0 . 9  0 . 101 

aLoading Designations : The first num­
ber appUes to the nominal standard 
coil spacing in fee t , and the second 
number to the side ci rcuit coil ( or 
nonphantomed coil ) inductanc e  in mh o  
The third numbe r ,  when pre sent is 
the phantom coil inductance in mh o  

Nominal Max-AvgC 
Cut -off Nominal Nominal Attenuat ion 

Frequen cy Impedance veloci ty at 800 Cycles 
-iobms } ( mi/s e c ) ( db/mi l { cYcl e s }  

5800 790 20400 0 . 55 
6000 470 20400 0 . 46 
5800 790 20400 0 . 28 
6000 470 20400 0 . 23 

5800 790 20400 0 . 55 
7000 400 24900 0 , 54 

5340 855 20850 0 . 43 
6840 440 26 750 0 . 49 

7!l00 730 25500 0 . 55 
9300 3 70 31100 0 . 54 
7250 710 24250 0 . 23 
9000 360 29800 0 . 23 

4100 1120 14400 0 . 39 
4200 6 70 14400 0 , 33 

4100 1120 14400 0 . 38 
5000 560 19800 0 . 38 

5800 1590 10250 0 . 32 
6000 940 10250 0 , 27 

5800 1590 12560 0 . 31 
7000 800 10260 0 . 31 

bAppro xima te relat ions of wire diamete rs ; 
f igures in parentheses give the B&S 
gaug e d iameters in mm. 

rom vs B&S Gauge 
0 . 8  20 ( 0 . 812) 
0 . 9  19 ( 0 . 912 ) 
1 . 3  1 6  ( 1 . 29 )  
1 . 4  15 { 1 . 45 )  

c The s e  f igures are C . C . I . F .  limits on 
the average attenuation constant for 
all ci rcuits of one type , per repeater 
section , when the loading spacing con­
forms to C . C . I . F .  rule s .  

Table continued on next page . 
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Pa r .  707-708 

LOADING SYSTmS FOR REPEATER SECTIONS IN INTERNATIONAL TELEPHONE CIRCUITS. (O:lntinued) 

�. Old Standard Systems , in Use 1939 , but not Recommended for New Faci lities . 

Nominal Max-AvgO Cable Data 
Loading Diameterb 
Systems Wire 

Desisna tio n8 
Capacitance 

(mtLmi ) 

Cut-ott Nominal Nominal Attenuation 
Frequency Impedanc e Velocity at 600 Cycles 

( cyc les ) (ohms ) (mi!sec ) (db/mi ) Ci rcuit {mm '  
5577-140-55 S ide 0 .9 . 0 54 

Phantom 0 . 9  . 087 
S ide 1 . 4  . 0 5 7  

Phantom 1 . 4  .092 

6000-177-63 Side 0 . 9  . 062 
Phantom 0 . 9  0 . 101 

S ide 1 . 3  .062 
Phantom 1 . 3  0 . 101 

6000-17 7-107 S ide 0 . 9  . 062 
Phantom 0 . 9  0 . 101 

S ide 1 . 3  . 062 
Phantom 1 . 3  0 . 101 

6 562-200- 70 S ide 0 . 9  . 054 
Phantom 0 . 9  .087 

6562-190-70 S ide 1 . 4  . 0 5 7  
Phantom 1 . 4  . 092 

5000-120 Side 0 . 9  . 062 
S ide 1 . 3  .062 

10 730-65 Side 0 . 8  . 056 

aLoading DeSi gnati ons : The f ir s t  num-
be r  applies to the nominal st andard 
coil spa c 1ng in f e et , and the se cond 
number to the side circuit co i l  ( or 
nonphantomed c o il ) inductance in mh o  
Th e  third numbe r ,  when pres ent i s  the 
phantom coil inductance in mh o  

708 . UNITED STATES LOADING SYSTEMS .  Data 
- on loaded quadded cabl e s , whi ch are 
usually employed in long d i s tance c i r­
c u i ts ; and nonquadded cables , whi c h  are 
usually employed in exchange area 
c i rc ui ts ; are given i n  paragraph 709 . 
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3500 1 5 70 11810 0 , 2 7 
4400 780 14920 0 . 27 
3400 1520 11180 0 . 13 
4300 760 14300 0 . 13 

2900 1590 10250 0 . 30 
3600 740 13370 0 . 32 
2900 1590 10250 0 . 1'1 
3500 740 13370 0 . 18 

2900 1590 10250 0. 30 
2900 9 70 10250 0 .25 
2900 1590 10250 0. 17 
2900 9 70 10250 0 . 14 

2750 1'130 10750 0 . 28 
3670 805 14300 0. 29 

2740 1630 10690 0. 14 
3520 775  13800 0 . 14 

3340 1250 12000 0 . 37 
3340 1260 12000 0 . 20 

3500 800 22370 0 . 63 

bApproximate re la t ions of w ire d iameters ; 
f i gures in parenthes e s  g i ve the B&S 
gauge diame ters in mm. 

mm vs B&S Gauge 
0 . 8 20 ( 0 . 812)  
0 . 9  19 ( 0 . 9 12 )  
1 . 3  1 6  ( 1 . 29 ) 
1 . 4  15 ( 1 . 45 )  

c These figures a re C . C . I . F .  l imits on the 
average attenua ti on c onstant for al l cir­
cuit s  of one type , pe r rep eater sect ion , 
when the load ing spacing conforms t o  
C . C . I . F .  rules . 

All of t he s e  fac i l i t ies a re employed 
on voice -freque ncy c i rcu i t s  except 
B-22-N wh i ch is primarily for program 
c ircuit s . paragraph 710 give s  data 
on incidental cab les commonly u s ed for 
open wire l ines . 



Par . 709 

�. LOADING SYSTEW COMMONLY USED IN THE UNITED STATES OF AMERICA . 
!.. g,uadded Cables8 �. Nonquadded Cables 

lOOO-cycle Loss 
Nominald Cut-of! per Mile at. 55°F . 

(4ecibels) 
Gaugee Nominal d CUt-of! 1000-cycle Lass 

Impedance Frequency Cable lDpedance Fr� per Mile at. OO°F. 
Loadingb,c (Ohms ) (o;Y:cles) Loadingb (Ohms) (CYcles) ( decibels) 19 Ga. 16 Ga. .ll!!!L 

B-88-50-S 1550 5600 0.28 0.16 26 nonloaded 1010 2.6 7  
B-88-50-P 950 5900 0.23 0.14 H-8B 1050 3800 1.68 

H-174-106-S 1550 2900 0.28 0.16 24 nonloaded 780 2 . 14 
H-174-106-P 650 2900 0.22 0.13 H-44 750 5300 1.46 

H-8B 1050 3700 1.13 
H-172-63-3 1550 2900 0.27 0.16 B-B8 1450 5300 0 .86 
H-172-63-F 750 3700 0.28 0.16 

22 nonloaded 580 1 . 79 
H-88-50-S 1100 4000 0.35 0.19 H-44 700 5000 1.04 
H-88-50-P 650 4200 0.30 0.16 H-8B 1000 3500 0.79 

B-B8 1400 5000 0.60 
H-44-25-3 800 5600 0.47 0.25 B-155 1700 4000 0.48 
H-44-25-P 500 5900 0 . 39 0.21 

19 nonloaded 400 1.26 
B-22-N BOO 11000 0.45 0.24 H-44 700 5000 0.56 

H-88 950 3500 0.42 
H-44-N 800 5600 0.47 0 . 25 B-88 1350 4900 0.34 
H-88-N 1100 4000 0.35 0.19 B-135 1700 3900 0 .26 

8Capaoitanoe of quadded oables - 0 . 062 rot per mile ( side ) : 0 . 102 rot p er mile 
(phantom) 

bThe first letter indioates the ooil spaoing e H  = 6000 ft . and B = 3000 f t . ) ;  the 
first and seoond numbers indioate the induotanoes ( millihenrys ) of the side and 
phantom loading ooils , respeotively; and the last letter indicates whether it i s  a 
side circuit ( S ) , a phantom c ircuit ( p )  or a non-phantomed pair ( N ) . 

°The following Western Eleotric Co . loading units used in loading quadded oables in 
the United states may be of po�ential interest for use in rehabilitating loaded 
quadded cables in invaded territory. These loading units have similar over-all 
potting dimensions , and are proourable on sp ecial order in three types of cases 
suitable for underground oable,  for buried oable , and for aerial oable , in com­
plements ot 6 ,  12, 18 , 24 , and 30 uni ts . 

Resistance - Ohms 
Code Inductanoe - mb  SIde circuit Pnantom 

Number siiIe cIrouits Pnantom D.C. 1000 D. C .  1000 
llF-l 172 63 13.8 16 . 4  6 . 9  7 . 6  
MJ'-2 44 25 4 . 5  5.0 2.2  2 . 5  
MF-4 31 18 3.1  3 . 4  1 . 5  1 . 7  
MF-ll 88 50 7 . 9  9 . 1  4.0 4 . 6  

dFor loaded oable Z .. If"; where L i s  loading co il induotanc e and C i s  loading 

sec tion oapacitance .  

For nonloaded oable Z = j R ; where R and C are the resistanoe and capacitano e 
&fC 

per unit length and f is the frequency ( 1000 cycles assumed) . 

8Transm1s sion data apply to nonquadded oables having the following capaoitance:  

26 gauge .. 0 . 069 rot per mile 
24 gauge - 0 . 072  rot per mile 
22 gauge 0 . 082 rot per mile 
19 gauge = 0 . 084 rot per mile 
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Par . 710 

1!Q.. LEAD-COVERED ENTRANCE AND INTERMEDIATE CABLES IN OPEN WIRE LINES COMMONLY USED IN THE UNITED STATES 
OF MRICA. 

!. Sides or PhantolllB , Fa2er-Insulated, 

Descri2tion 
D&§ !!!ase Loadin� 

1i1 Non1oaded Side 
16 Non1oaded Side 
13 Nonloaded Side 

19 Non1oaded Phantom 
16 Nonloaded Phantom 
13 Nonloaded Phantom 

19 H-31-18-Side 
16 H-:U-ls-.Side 
13 H-31-18-Side 

19 H-31-18-Phantom 
16 H-31-18-Phantom 
13 H-31-18-Phantom 

19 BH-15-15-Side 
16 BH-15-15-Side 

19 BH-15-15-Phantom 
16 BH-15-15-Phantom 

19 CE-4. 8-12 . 8  sideC 
16 CE-4. 8-12 . 8  sideO 
16 CE-4 . 1-12 . 8  SideC 
13 CE-4 . 1-12 . 8  SideO 

19 CE-4 . 8-12 . 8  Phantom 
16 CE-4 . 8-12 . 8  Phantom 
13 CE-4 . 1-12 . 8  Phantom 

19 C-4 . 8  Mod ified 
13 C-4 . 1  Modified 

TWisted Fair 

Nominal 
Impedance 
{Obms)!! 

140 
130 
125 

195- j175 
140-j1l5 
115-j73 

666 
666 
666 

403 
403 
403 

640 
640 

387 
387 

640 
640 
600 
600 

373 
373 
373 

625 
558 

Quads .  

cut-ott' 
Frequency 

!Icc I 

6 . 7  
6 . 7  
6 . 7  

7 . 0  
7 . 0  
7 . 0 .  

13 . 5  
13 . 5  

7 . 3  
7 . 3  

41 . 5  
41 . 5  
4 5  
45 

8 . 5  
8 . 5  
8 . 5  

40 . 5  
42 . 5  

Attenua tion per 
Mile at 55"F - db 

1. 06 
0 . 71 
0 . 47 

0 . 9 5  
0 . 63 
0 . 41 

0 . 55 
0 . 28 
0 . 15 

0 . 46 
0 . 24 
0 . 13 

0 . 63 
0 . 36 

0 . 53 
0 . 30  

0 . 68 
0 . 41 
0 . 43 
0 . 28 

0 . 60 
0 . 36 
0 . 23 

0 . 67 
0 . 28 

2 . 3 1  3 . 02 
1 . 32 1 . 8 7  
0 . 76 1 . 32 

0 . 74 
0 . 4 7  

0 . 76 1 . 34 
0 . 49 1 .09 
0 . 50 1 . 01 
0 . 36 0 .89 

0 . 76 1 . 3 7  
0 . 3 7  0 . 96 

!!. Sides of Disc -Insula ted ( LoW capacitanceji spiral-Four Quads .  

16 

16 
16 
16 

Nonloaded 

J-0 . 72 
J-0.85 
J-0 . 9 4  

240 

542 
575 
600 

aln the loading designat ions , such as H-31-18, the 
letter designates the loading s pa ci ng ,  the first n� 
ber is the induc tance of the side circuit loading 
coil and the s e Cond , the inductance of the phantom 
loading co i l ,  both expressed in millihenrie s .  Where 
two letters are used ,  the first is the spacing of 
the side circui. loading coils and the second is the 
spacing of the phantom oircuit coils • .  Where only 
one letter and one number is in the designation, it 
indicates the phantom is nonloa ded. The theoretical 
loading spacings are as follows: 

Letter 
Designation 

H 
E 
B 
C 
J 

Spacing 
� 

6000 
5575 
3000 

930 
640 Approx .  

Loading co ils are spaced a t  the theo retioal spacing 
or at a shorter spacing, and the oirouits built out 
to the equivalent of the theo re t i cal spacing by 
means of building -out cable or capacl tan ce units . 
on C- or J-spaced loading it is customary to shorten 
the spaoing to allow for oapaoitance deviations in 
the cable pairs , and for unavoidable geographicsl 
irregulari ties . Building-out capacitance is then ap­
plied to obtain the ideal loading section capaoitance 
on all oarri er lOaded pairs . The attenuation data on 
this table app l y  to the following co i l  spacings: 
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208 
190 
181 

0 . 44 

0 . 41 
0 . 41 
0 . 41 

Spa c ing 

0.81 

0 . 5  
0 . 5  
0 . 5  

1 . 11 

0 . 64 
0 . 64 
0 . 64 

� __ Do:.e:::.s::'�::l· g;,:n:::a:.;t",i"o<:n=--_ {.teet ) ___ --'B"'u"'i"'l"'d"'i"'n,.g=...."O"'u"'t'--__ 
H-31-18 Side and 

Phantom 
BH-15-15 Side 
BH-15-15 Phantom 
CE-4. 8-12 . 8  Side 

CE-4 . 8-12 . 8  Phantom 

CE-4 . 1�12 . 8  Side 
and Phantom 

C-4 . 1  Mod1fiell 

C-4.8 Modified 

J�0 . 72 

J-0 . B5 and J-0 . 9 4  

6000 

3000 
6000 

800 

4800 

same 

800 

800 

528 

528 

None 

None 
None 

Buil t out to equivalent of 
930 feet 

Built out to equivalent of 
5575 feet 

as CE-4. 8-12 . 8  Side 
and Phantom 

Built out to get 558 ohm 
nominal impedance 

Built out to get 625 ohm 
nominal impedance 

Built out to equival ent of 
633 feet 

Built out to equivalent ot 
648 feet 

�Tfte impedan ce given for nonloaded side circuits is 
approximately the impedanc e at carrier frequenc ie s ;  
for the phantom, i t  i s  the 1000-cycle characteristic 
impedance . 

cThe attenuations of standard C-4 . 1  and C-4 . 8  ( non­
phantomed )  pairs are about . 02 db less than for 
CE-4 . 1-12 . B  and CE-4 . 8-12 . 8  ( phantome d )  pairs . 

d . 025 mf per mile. 



Section II 
E�isting Submarine (Undersea ) Cables 

1!!. GENERAL. This section describes 
some existing undersea cables 

which may be at military value in tuture 
operations . 

. 

712 . PAPER-INSULATED TELEPHONE CA.BLES 
A. The paper-insulated, lead- sheathed 

type at ca He is usuall y  found where the 
water is a t  moderate depth, large num.­
bers of circuits are required, and the 
length at cable i s  not great , usually 
under 100 miles . Most 01' the se cables 
have double-lead sheaths and in some in­
stances a rubber jacket i s  used over the 
sheath . 

,g. Paragraph 713 descri bes some pape� 
insulated cables having one terminal in 
Great Britain, all ot which are made up 
at spiral- tour type quads . All except 
cables 5 and 7 were made in England. 
These two are German made cables. 

£. Some cable s ,  typified by item 1 
paragraph 713,  provided 16 voice-trequen­
cy and four carrier-frequency circuits 
on eight pairs of wire s .  SUpe�phantoms 
are worked at vo ioe frequenoie s .  The 
c able indicated by item 9 i s  a unique ap­
plioation of intermittent oontinuous 
loading. Each l/a nautical mile length 
at c able has 15 quads at nonloaded con­
ductors separated by a transverse shield 

par . 7l1-71� 

at metalli zed paper trom 15 quads at oon .. 
tinuously loaded oonduotors , which have 
the same diameter over the loading as the 
nonloaded conductors . The (l/a mi l  
l engths are systematically spliced to­
gether �o that each through circuit con.­
sists of alternate sections at loaded and 
nonloaded conduotor s ,  with an average in­
ductanc e at the ol.'fler . at' . 024 henry per nau­
tical mile , and a theoretical cut-ott 
frequency of about 30 kc . A voice and 
c arrier channel are used on each pair , 
giving a total at 60 tour-wire type cir­
cuits on the side circuits at the quads . 
Each quad at the nonloaded cable , item 6 ,  
i s  individually shielded with me�alli zed 
paper and operated �our-wire, wi th a 
c arri er circuit in addition to the voi c e .  

d. Paragraph ?14 describes a number 
ot-German-made SUbmarine cables ins�alled 
in �he Bal �ic Area ; or North Sea . Al­
though the phantoms of these cables maY' 
be used, loading i s  restricted to the 
side circuits where coil loadi ng is e� 
ployed . T.be rut-ot'!' trequ!l'leies, ot JIk)& or these 
cables are sut�lc ientlY' high to permit 
two-bend telephony. This allows equi v­
alent tour-wire opera�lon, by means o� 
volce -�requency channels tor one direc­
tion 01' transmission and a oarrier chan­
nel just above the voice �or the opposite 
direction. Some of these c ables are laid 
in water tbat is deeper than Is oonsid­
ered sate for cables ot 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 lfomim1 

Length Conduotors Naut. Mile Impedanoe 
Item Type of Naut. Diam. at 800 Cyo1es (Ohms) 
!2:.- Cable X!!!: Loading (Ailes ) ( !2.J  (inche s) � Phantoms � Phantoms 

glo-Dutoh 
1 Aldeburgb-Domburg 1924 Continuous 82.3 16 . 096 0 • .18 0. 20 422 172 
2 A14eburgb-Domburg 1926 Continuous 86 16 .09a 0.16 0 . 18 443 185 

gle-French 
3 Seabrook-Audrece11es 1926 Continuous 23. 9  28 . 081 0 •• 0.28 375 155 
4 Seabrook-Audrsce11es 192'7 Cont inuous 25. 2  28 . 081 0.23 0.28 385 150 
5 Seabrook-Le Ports1 1930 C.ontlnuous 32 28 .0'71 0.23 470 
6 st. Marga rets-Calals 1933 Nonloaded 26 76 . 064 0 . 75 250 

glo-Bele;ian 
7 Dumpton Gap-La Panne 1926 Continuous 49 . 5  28 . 08 0.24 0.29 392 160 
8 Dumpt on Gap-La Panns 1930 Continuous 50 .5 28 . 08  0 . 23 0.29 370 150 
9 Dovel'-La Panne 1932 Intenli t ten-o- 49 . 5  60 .052a 0 . 55 55Q 

Continuous 60 .036b 

10 Kain1and-Isle of lien 1929 Continuous 58. 6  16 .081 o • .ll5 O. � 367 151 

�Onloaded 

bLoaded 

159 
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Item 
.!i2.L.. 

� 
2 
5 
4 
5 
6 
7 
8 
9 

�O 
11 
12 

15 
14 
15 
16 

�7 
18 

19 

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

Length TeleEhone Conductors Nominal Loss 
Type of Naut . Diam.. Impedance db per Naut . Mile Cable Year Loadiruzb � � {l.nches) {Qhms} 800 Cycles 

Germany-Denmark �902 Continuous 10.8 4 .Ost' 220 0.14 Germany-Denmark 1907 Continuous n.5 4 0.117 485 0.11 
Germany-Denmark 1926 Coil 25 56 .059 750 0.42 
Germany-Denmark �951 Coil 25.1 88 t .059 555 0.76 
Festland-Borkum 1903 Continuous 17.2 4 .051c 470 0.20 
Festland-Sylt 1925 Coil 9.4 28 0.105 S'70 .07 
Festland-Sylt • 1925 Coil 8.7 28 .095 615 .07 
Cuxhaven-Helgoland 1905 Continuous 40.9 2d 0.164 510 0.10 
Germany-Sweden �919 Continuous 64.5 4 .082 580 0.20 

�n-Kampinge) 1921 Continuous 64.5 12 .080 470 0.21 
Germany-Sweden 1927 Coil 65 48 .059 600 0.25 
Germany-Sweden 1950 Coil 64 168 .047 600 0.36 

Panmel'l1-East Prussia 
(Leba-Tenld. t ten) 1920 Continuous 0.95 12 .086 470 0.20 
(Leba-Pillau) 1922 Continuous 0.95 12 .075 470 0.20 

Leba-Pillau 1930 Coil 100 88 .059 855 0.43 
Leba-Danzig 1922 Continuous 

-
80.2 16 .075 500 0.19 

Sweden-Finland 
(West)Norrtalje-Mariehamn 1928 Coil 54 52e .059 650 0.50 
(East)Marieh�Abo 1928 Coil 75 52e .059 650 0.54 

Sweden-Gotland 1950 Coil 85 28 .047 600 0.55 

SSome cables have additional c onductors tor telegraph. 

bFor continuously loaded cables the impedance ot phan�om is about 1/2 that of side and loss ot phantom 
is about equal to loss ot side. In the coil cables the phantoms are not loaded. The side ci rcuit 
loading coils are spaced approximately 1 naut. mi. apart giving cut-ott trequencies in the range 
4800-7000 cycles. 

c
7 strands each having diameter indicated. 

�ingle pair - not spiral-tour. 

e4 of the 32 c onductors are coarser gauge than t�e other 28, for which size end loss data are given. 
fOables have a coarse-gauge Shield ed pair at their center for' spec ial f ac ilities. 

� 11 
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715.  GUTTA-PERCHA. SALATA. PARAGUTTA AND 
RUBBER-INSULATED TELEPHONE CABLES 

a .  General. In most undersea c able 
projects , the paper-insulated lead­
sheathed type o f  cable i s  not s atisfac­
tory because of the depth of the water 
or the presence of tidal currents . These 
tactors have led to an extensive use ot 
gutta-pereha type cables , in European 
waters and elsewhere. 

�. Multicore Cables . ( 1 ) In general , 
the multieore cables shown in paragraph 
71 6  have four conductors , in spiral-four 
configuration. Three o f  the cables , 
items 15 , 16, and 17, have only two con­
tinuously loaded conductors.  Another 
exception is the c able indicated in item 
14 whioh has tour pairs o f  conductors 
arranged in a spiral-four configuration. 

( 2 )  In general , the c ables that have 
tour ( or eight ) conductors , are used for 
phantom working. The attenuation ot the 
loaded phantoms is approximately equal 
to that in the loaded side c ircuits . In 
the coi� loaded c ables the loading coils 
are usually spaced at intervals of about 
I nautical mil e ,  giving theoretical cut­
o ff frequencies of the order of 2500 
cycles . 

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

( 4 )  A rubber-insulated four-conduc­
tor ( spiral- four) cable has been exten­
�ive1y used by the U .  S .  Coast Guard . 
The attenuation is about 0. 35 db per nau­
tical mile at 1000 cycle s ,  and about 0 .8 
db at 1 0 , 000 cycles .  This general type 
o f  c able 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 
frequencie s ,  more than offset the bene­
ficial effect of the added inductance , 
so that the carri er-frequency attenuation 
of the loaded cable is greater than that 
of the nonloaded cable . 

( 5 }  MUlticore cables are not SUitable 
for use in water o f  depth greater than a 
few hundred fathoms . 

£. Single Core Tele�hone Cables .  ( 1 )  
A cable contaIning a s�ngle conductor in­
sulated with gutta-percha , paragutta , or 
rubber, can be employed for telephony. 
For a single relatively short c ircuit the 
armor and sea water c an be used as a re­
turn conductor . The Coast Guard use a 
rubber- insulated core like that in their 
four-core c abl e .  The single- core cable 
has an att enuation of about 0 . 5  db per 
nautic al mile at 1 , 000 cycles per second. 

( 2 )  Between England and Guernsey ( 80 
nautical mile s ) there was placed a length 
o f  the German Emden-Azores nonloaded sin­
gle core telegraph cable captured in the 
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last war . The attenuation was 36 db at 
1000 cycles and operation was by voice 
switching . 

( 3) Permalloy loaded telegraph cables 
are hot sati sfactory at telephone fre-
quencies . 

> 

d .  Concentric Return TyPe o f  Cabl e .  
( IT Fbr good telephone and carrIer fre­
quency transmission, a low resi stance 
conduc tor inside the armor wire 1s needed 
for the return current . This conduotor 
consists usually of copper tapes or wires 
laid on the surface of the insulation so 
as to form a complete o ylindrical sheath . 
Wi th this type o f  c able a number o f  chan­
nels c an be used over considerable dis­
tances.  The sea shields against static 
so that very low levels of ' rec eption can 
be employed. Cables of this type haTe 
been laid in the following plaoes : 

Australia to New Zealand 
Tasmania ,  Cooks Strait 
.rapan , Hokkaido - Sakhalin 
England to Holland. 2 oables 

( 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 ma�-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 ot 
transmission and the other cable for the 
o pposite direction. The limiting attenua­
tion is about the same as in the previous 
cas e .  The impedance o f  this type o f  
cabl e is about 50 ohms . 

( 3 ) Another cable of this type is 
Coast Guard No . l14P 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 
c able with gutta-percha inSUlation be­
tween Teneriffe and the Canary Islands 
( 40 nautical miles ) .  The attenuation i s  
4 8  d b  a t  38 kc . A smaller cable o f  this 
type has been laid between Algeciras and 
Ceuta l Morocco ( 20 nautical mile s ) .  

( 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-
1uctor consisting o f  52 wires ,  each 
. 032" in diameter. It i s  146 nautical 
miles in length and has an attenuation 
at 2, 000 oycles of 30 db. It was oper­
ated with one two-wire voice channel and 
a carrier channel with voice-operated 
switching. 

1 61 



� 716 .  LOADED MULTI CORE GUTTA-PERCHA SUBMARINE CABLES >0 0> III N '1 
Weights Loss -:J 

Length Pounds eer Haut!Mile Nominal db per Naut . Mile I-' 
Item Type of Naut . No. Each ImPedanc!::Qhms at 800 gzcles 0> 

1i2.t- Cable Year Loadig,g Miles COnducto£s Conductor Dielectric Sides �tOIIL Sides and. Phantom 

Ag,glo-French 
0.14

a 
1 Abbots Cliffe-Cap Gris Nez 1910 Coil 20.2 4 160 500 S60 
2 Abbots Cliffe-Cap Gris Nez 1912 Continuous 21 4 500 500 2SO 0.16a 

3 Dover-Sangatte 1917 Coil 21 4 510 200 710 340 9.10 
4 Dover-Dunkirk 1917 Coil 41.6 4 510 200 710 340 0.10 
5 Dover-Sangatte 1918 Coil 20. 5  4 160 150 775 395 0. 13 
6 Dungeness-iudrece11es 1918 Coil 27.6 4 160 1SO 775 395 0.13 
7 Dungeness-Audrecel1es 1918 Coil 26.4 4 310 200 710 340 0.10 
8 Abbots Cliffe-Cap Gris Nez 1919 Coil 20 4 160 500 860 0.11 

Anglo-Irish 
9 (Temple Patrick-Port Mora) 1922 Continuous 22 4 170 195 370 180 0. 21 

10 (Nevin, Wales-Howth) 1915 Coil 64 4 160 150 690 445 0. 13 

Anglo-Dutch 
11 A1deburgh-Domburg 1922 Coil 82.5 4 160 150 780 390 0.13 

12 Denmark (Saelvig) 1904 Continuous 21.6 4 270 
15 Denmark 1.915 Coil 21. 5 4 160 150 755 O.lla 

14 Denmark 1919 Coil 59. 5  8 llO 100 760 410 0. 18 
15 Norway 1919 Continuous 80.8 2 155 180 345 0.80 
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-Got1and 1919 Coil 72 4 550 210 650 370 .09 
19 British Government 1917 Coil 66 4 550 210 695 350 . 09 
20 Nova Scotia 1928 Continuous 10 4 43 1.00 600 300 0.44 
21. British Columbia (Georgia 1.926 Continuous 26 4 165 1.95 310 150 0. 23 

Strait) 
22 New Zealand 1925 Continuous 49 4 195 1.SO 255 120 0. 24 
25 Japan (Tsugaru Channel) 1925 Continuous 45 4 160 1.95 375 185 0. 20 
24 Japan 1927 Continuous 71 4 170 200 375 185 0. 20 

a NonphantOll1ed 



717 . TELEGRAPH CABLJ!:S . --a. A long telegraph cable consists 
mainly o� a single-core deep-sea section, 
with steel-armor wires about . 09ff in di­
ameter, each wire being c overed with 
�abric tape in most cables . As shallow 
water is approached an intermediate 
armor of O . 2ff diameter iron wires is em­
ployed and finally a heavy armor of 0 . 3" 
diameter wires . The shore section i s  
usually a twin-core structure,  the pur­
pose of the second conductor being to 
obtain a ground for the reoeiving 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 i s  terminated 
in a resistance which simUlates the 
oable impedance so that any noise pioked 
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 s ending battery 
in order to reduce the disturbing effect 
on other cables . The central conductor 
ranges from 107" to 0. 21" in diameter 
and is usually composed of a c entral wire 
surrounded by a layer of five or six 
copper tapes flattened against the wire . 
The thickness of insulation ranges from 
. Og" to 0 . 13" . 

b .  No loading was used i n  telegraph 
caoles 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 oonduc tor in 
mils and L i s  the length of the cable in 
nautical miles. The speed in letters per 
minute is equal to 52f for siphon record­
ers and cable oode or 25f for printers . 
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c. MOst long telegraph cables laid 
sinc e 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 noo­
loaded cable of the same dimensions . Sroh 
cables include the Azores-Emden cable,  
Which reaches Germany �ia 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 
Penzano e ,  England; Emden, Germany; and 
Horta , in the Azore s .  A few permalloy 
cables have been designed tor duplex 
operation but most of them operate in 
only one direction at a time ,  the 
direction of operation being con­
trolled by automati c means at both 
terminals . 

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

718 .  EUROPEAN CABLE MAP. A map of 
--- Europ ean subciarlne and land wire­
communication circuits is shown in 
figure 701 .  This map was taken from a 
publication by Siemens and Halske n25 
dahre Fernkabel in Europa 1913-1938" . 

15:3 
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Par . 801-802 

CHAPTER 8 
ELECTRICAL PROTEOTIVE EQUIPMENT 

801 . GENERAL . The p roteo tive equipment 
--- lIsted in this o hap ter is available 
for use on eleo trioal oommunioat ions 
o iroui ts to p r event damage from exoessive 
voltages and ourrents whioh may be im­
pressed on the s e  oirouits by lightning 
or aoo i dental oontao t with or induo tion 
from power line s .  The equipment herein 
listed i s  not intended to oover all pro­
t eotiv e  equipment now manufao tured; 
however ,  the various t yp e s  whioh are 
listed are adequate for all ordinary re­
quirement s .  Proteo tor blooks , rus es , 

and heat ooils of one manufao turer are 
not neo essarily suitable tor use in pro­
teotors or proteoto r  mountings ot another 
manufaoturer and , in general , should be 
used only in proteo tors o r  proteo tor 
mountings for whioh they are speo ifioally 
reoommended. Dimensions and shipping 
weights for suoh items as protector blooks, 
rus e s , heat ooils , and proteotors for five 
pairs or less are not given , a s  they are 
small . Engineering intormation relative 
to the lise cI: protective equjpnent on oommun­
ioation o irouits may be found in 'I'M 11-4a 

802. PROTEOTOR BLOOKS - DESORIPTION AND STOOK NUMBERS . 
Ioianufao turer 

and Mfr . t s Shown in 
Oode No . Fi6ure No . 

Oook 41-190 801 
Cook 41-3001 801 

Reliable P-495 802 

Reliable P-197 B02 

Reliable P-663 802 

Wes t ern Eleotrio 803 
00. 26 

Western Eleotrio 803 
C o ,  27 

Western Eleotrio 803 
C o .  3 0  

stock No . 

None 
None 

4:E695 o r  
FTNP4:E495 
4:E690-19700 
1!'TNP4:E697 

4E925 

4E927 

4:E930 

Where Used 

41-190 and 41-3001 us ed in c ombination in 
Cook B ·13 and 0-9 Telephone Proteotors 
and in Cook 7 Cable Protec tor . 

P-49 5 and P-197 used in oombination in 
Reliable 9 55 and 1000 Telep hone pro­
teotors .  

P-495 and P-663 used i n  c ombination in 
Reliable 222 Gable Proteo tor. 

26 and 27 used in oombination in W. E. Co. 
9SA and 1093A Telephone Protecto rs and 
1268 and 1269 Typ e switohboard proteotors. 

26 and 30 used in oombination in W. E .  00. 
83A Cable Proteo tor and in W. E .  Co. El26 
and EA51 Cable Termina l s .  

FIGURE 801 .  Telephone Proteotor Blooks ( Oook) 

r P-197 O R  P-663 

FIGURE B02. Telephone Proteo tor Blooks 
( Reliable ) 

20 27 

FIGURE 803 . Pro teotor Blooks (Western 
Electrio 00 . 26 & 27 ) 
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Par . 803 

�. FUSES FOR 'lELXPHONE LINES - DESCRIPTION AND STOCK NUMBERS . 

Manufaoturer 
and Mfr. t s Shown in 

Code No . Fi�re No . Stook No . 

Cook A-9 804 3Z2433 
Cook A-12 804 3Zl9l0 

Reliable 55 805 3Z2607 0 2  

R eliable 106 805 3Z2495-l 

Western Eleotric 806 3Z2l11C 
Co . 11C 

Western Electric 806 3Z2107A7 
Co. 7A 

Western Eleotrio 806 3Z2107T 
Co.  7T 

Western Eleo trio 807 3Z2l60D 
Co . 60D 

Western Eleotric 807 3Z2160E 
Co . 60E 

FIGURE 804. Fuse ( C ook A-9 and A-12 ) 

�l' 

ce;: :  

fe's it Vi;; 

4= trcF 

11)1 

1::p 
FIGURE 805 . Fuse ( Reliable 55 and 106 ) 
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Amp ere 
Rati!!fj 

5 
5 

7 

7 

7 

7 

7 

0 .35 

1 . 25 

Where Used 

Cook B-13 Telephone Proteo tor. 
Cook 0-9 Telephone Proteotor. 

Reliable 955 and 1000 Telephone 
Proteo tors. 

Reliable 303-F Switchboard Pro-
tector . 

W.E . Co . 98A and l093A Telephone 
Proteotor s .  

W.E. Co . LA and LC Type Cable 
Terminals . 

W.E.  Co . B51 and B10l Cable 
Terminals .  

W.E . Co . LA and LC Type Cable 
Ter�nals where sneak ourrent pro-
tection is r equired. 

W.E . Co . LA and LC Typ e Caple 
Ter�nals on pairs used for batt� 
f eeders. 

FIGURE 806. Fuse (Western Electric 
Co . 11C , 7A and 7T)  

FIGURE 807 . Fuse (Western Electric Co . 
BOD or 60E ) 



Par. 804-805 

804. BEAT OOILS - DESCRrPTION AND STOCK N'CJlOmRS . 

Ma.nu:f'aoturer 
and Mfr . f S  

Oode No . 

Western Eleo­
trio 00 . 7M 

Shown in 
Figure No . 

808 

Stook No . 

30476A 

Ampere 
Rating Where Used 

0 . 35 W. E .  00 .  1268 and 1269 'f'1pe switoh­
board Proteotor s .  

FI GURE  808 . Heat Coil ( Western Eleotric Co . 7GA )  

805. '1'.ILEPHONE PROTECTORS FOR ONE PAIR O F  WIRES - DBSORIPTION AND STOCK NmIBE'RS. 
Manu:f'aoturer 

and Mtr . t s Shown in 
Code No . Fisure No . Stook No. L22ation Kg,ui12Red with 

CoOk B-13 809 41i:44l3 Indoors 4l-190 and 41-3001 Proteotor 
Blooks in oombination and A-I 
hses. 

Oook 0-9 810 5C2209 Outdoors Sue as Cook 8-13 except A-12 
Fuses. 

Reliable 955 811 None Indoors P-495 and P-197 proteotor Blocks 

Reliable 1000 

Western Eleotric 
00 . 9SA 

Western Electri o  
00 . 1093.A. 

in combination and 55 FUses . 

812 2Z2855 outdoors Same as Reliable 955 . 
813 4E5098A ;Indoors 26 an' 2' Protector Blocks 

eombtnation and llC Puses . 

814 4£5l93A. gultdoors Sue as W. K. Co. 98A. 

----- - - FUSES 

M O U N T I N G  

FIGURE 809 . Telephone Prote:etor (Cook B-13) 

in 
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Par . 80 5 

FIGURE 810 . Telephone Proteotor (Cook 
0-9 ) 

158 

FIGURE Sll . Tel ephone Proteotor 
(Reliable 955 )  

FIGURE 812 . Telephone Proteotor 
( Reliable 1000 ) 

FIGURE 813 . Telephone Proteo tor (Western 
Eleotrio Co . 9SA ) 



PROTECTOR 
BLOCKs----.., 

P ROTECTOR 
CAP 

FIGURE 814 . Telephone Proteotor (Western Eleotric Co . 1093A )  

Par . 805 
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Par. B06 

806 . '1'.EID4INALS FOR PROTECTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY LEAD­
COVERED CABLES - DESCRIPTION 

Manufaoturer 
and Mfr. t s 

Oode No . 
Shown in 

Figure No . 

Western Electric 815 
Co . LC-11 

Western Electric 815 
Co . La-16 

Western Ele�tric 815 
co . LO-26 

Western El�tric 815 
0 0 .  LO-26 

Western Electric 815 
Co . LO-51 

Western Electric 816 
Co . LA-26b 

Western E1e%tric 816 
Co . LA-51 

Western Electric 816 
Co . LA-16 

western Electric 816 
Co . LA-26b 

Western Electric 816 
Co . LA-SIb 

Size - Inches 
H W D 

19 14-3/6 6-9/16 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. 

22 14-3/8 8-9/16 Same as LO-11 exc ept 16 
pairs . 

29-1/2 14-3/8 8-9/16 same as LC-11 except 26 
pairs . 

29-1/2 14-3/6 8-9/16 Same as LC-ll except  26 
pairs and equipped with 
fuses and protec tor blocks . 

49-1/8 14-3/8 8-9/16 Same as LC-11 except 51 
pairs and equipped with 
fuses and protector blocks . 

29-1/2 29-1/2 8-9/16 Provides means for applying 
protec tion at junction of 
inside cable or wire and 
outsi de cable.  Not arranged 
for cross connec tions . 26 
pairs . Not equipped with 
fuses and p rotector blocks . 

49-1/8 29-1/2 8-9/16 same as LA-26 except 51 
pairs.  

22 26-1/2 8-9/16 same as LA-26 exc ept 16 
pairs and equippe d  with 
fuses and protector blocks . 

29-1/2 29-1/2 8-9/16 , Same as LA-26 except 
equipped with fuses and 
protector blocks . 

49-1/8 29-1/2 8-9/16 same as LA-26 except 51 
pairs and equipp ed with 
fuses and protector b10oks . 

a Terminals li sted are for wall-mounting 
indoors and use W .  E .  Co . 26 and 27 pro­
tec tor bloc ks in combi nation and W. E .  Co . 
7A tuses . If sneak current protection 

17 0 

is required on pairs no t us'ed as battery 
feeders , use W. E .  Co . 60D sneak current 
fuses in addition to the W. E .  Co .  7A 
fus e s .  If battery f eeders are us ed , 
W. E .  Co . 60E fuse s  are required for 
such pairs , in addi tion to the W. E .  C o .  
7A fuses. 

b Terminals with the same numb er o f  pairs , 
which are equipp e d  wi th fuses and pro­
tector blocks have same manufacturers code 
as those not equipped . Stock numbers are  
different , see p aragraph 807 . 
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FIGURE 815. Terminals For 
Proteoting Small Switoh­
boards (Western Eleotrio 

Co . LC-26 ) 

FIGURE 816. Terminals For proteoting 
small switohboards (Western Eleotrio 

00 . LA-26 ) 

807 . TERMINALS FOR PROTEOTING SMALL SWITCHBOARDS AND TELEPHONES SERVED BY . LEAD-
OOVERED CABLES 

Manufaoturer 
and Mfr . t s 

Oode No . 

Wes tern Eleotrio 

Western Eleo trio 

Western Eleotrio 

Wes tern Eleotrio 

Western Eleotrio 

Western Eleotrio 

western Elec tric 

Western Eleotrio 

western Eleotrio 

western Eleotrio 

§TOCK NUMBERS AND LOGISTIGAL DATA .  

wei�ht 
Pao ed 

( Lbs . )  

for 
stook No . E!J2ort Net 

00. LO-11 4E7911 56 45 

00. LO-16 4E7816 75 63 

00 . LC-26 4E7826 85 71 

Co . LC-26a 502426 85 7 1  

Co . LC-51a 4E7851 130 112 

Co . LA-2t> 4E792t> 118 94 

Co . LA-51 4E7951 188 160 

00 . LA_16a 4;E7916 90 68 
00 . LA_26

a 
4E7926 .. 1 118 94 

00. LA_51a 4;E7951. 2 188 160 

a Equipped with fuses and prote otor 
others are not so e quipped .  

Oubio Feet 
Paoked 

for 
!!J2ort Net 

2 . 7  2 

3 2 . 4  

3 . 7  2 0 9  

3 0 7  20 9 

50 7 4. 5 

7 0 4  6 

11. 1  9 .3 

5 . 2  4.3 

7 . 4  6 

11.1  9 . 3  

blooks , 
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Par . 808 

808 . CABLE PROTECTORS - DESCRIPTION AND STOCK NUMBERS , 

Manufaoturer 
and Mfr, ' s  SllOwn in 

Code No . Fi�ur e No . 

Cook ? 817 

Reliable 222 818 

Western Electrio 819 
Co. 83A 

FICURE 817 . Cable Pro tec tor 
( Cook 7 )  

Stook No . 

5C2200 

502200 

5C2200 

Type of Proteotor 
Block Used Remarks 

41-190 &; 41-3001 For mounting on pole. 
Provides protection 

P-495 &; P-663 for five pairs at 
junction of cable and 

26 &; 30 Prot .  open wire.  
Blooks 

PROTECTOR BLOCKS 
WIRE TtRMINALS 

FIGURE 818 . Cabl e Protector 
( Reliable 222 ) 

FIGURE 819 . Cabl e Protec tor (Western E l ec tric Co . 83A ) 
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809 . CABLE TERMINALS WITH PROTECTION - POLE MOUNTED - DESCRIPTION. 

!ianuf'aoturer Type ot 
and Mfr. ' s  Shown in Size - Inches Prot .  Block 

Code No. Figure No . H W D or FUse Used 

Par. 809 

Remarks 

Western Elec- 820 50-1/2 20-1/2 17-1/16 W.E . Co . 26-30 Provides protec-
tric Co . 
EA26 

Western El!3o- 55-5/32 
trio Co,  EA51 

Western Eleo- 821 36-31/32 
trio Co . B51 

Western Elec- 821 54-15/32 
tric 00 . B10l 

CABLE TERMI NAL 

Prot eo tor 
Blocks 

36-3/4 15-5/16 W.E.  Co.  
Proteotor 
Blocks 

22-3/4 15-5/16 W . E .  Co . 
FUses 

22-3/4 15-5/16 W.E .  Co . 
Fuses 

OPEN WIRE TERM INALS 
PROTECTOR MOUNTI NGS 

tion tor 26 
pairs at juno-
tion ot cable 
and open wire . 

26-30 same as EA26 
except 51 
pairs . 

7'1' ProTides tus e  
proteotion tor 
51 pairs at 
juno tion ot 
aerial and 
underground 
oable . ( see 
TM 11-486 for 
use ot 24 ga o 
cable in plao e 
ot tused 
terminal . ) 

7T same as B51 
exc ept 101 
pair s .  

FIGURE 820 . Cable Terminals With Protection ( Western Eleotrio Co . EA26 ) 

173 



Pal'. 809-810 

�. 

1'14 

FIGURE 821 .  Cable Terminal With Protec tion ( Western Electric Co . B Type )  

CABLE TERMINALS WITH PROTECTION - PO lE  MOUNTED - STOCK NUMBERS AND LOGISTICAL DATA. 
Wei�ht (Lbs . ) Cubic Feet 

Manu1'acturer Pac ed packed 
and Mfr . t s for tor 

Code No . Stock No . EXEort � Export � 
Western Electric Co . None l?O 140 11. 9  10. 1  

EA26 

Western Eleotric Co . 5C305l-1 265 225 18.3 l5. 9  
EA5l 

Western Eleotric Co. 4E795l . 2  144 119 7.9 6.5 
B5l or F'!'N-1096l 

Western Electric Co . 502501 . 2  210 laO 11 . 5 9 . 9  
BlOl 



Par. 811 

811 . MAIN FRAME PROTECTION FOR LARGER SWITCHBOARDS - DESCRIPTION. 

Shown 'type of in 
l!'ig- Size 

Prot . Blocks 
Jlanufac- Stook ure 1!'I1ses aDd 

turer No. � __ H_ W __D_ Heat Coi18 Frane Consists of Remarks 

Western 4E2520B 822 6 '- 1 '- 1 '- W.E.Co. 26-27 1I1.E. Co. 1420B Wall-mounte4 
neotrio 9-5/8" 5-13/16" &-1/4 - Prot. Block wall frame - -A- main frame 
Co. W.B. Co. 7SA type; 5 - W.B. Co. proteotion 

Heat Coils l4t35R Prot . Groups for 100 pra. 
(25 pro terminal 
str.l. ps mtd. on a 
fanning strip) ;  
5 - 111. B. Co. 1435. 
Prot. Groups ( 20  
l269A Proteotora 
mounted on a fan-
ning strip) 

Western 4B2525C 823 8 '- a 8'-6" W.B. Co. 2&-27 W.E. Co. 1425C Floor-mounted 
neotrio 4-3/4- Prot . Block )(ain Frame - "B" main frame 
Co. W.E- Co. 7SA type equipped protection -

Heat Coila Wi th 1031: fan- 100 prs. per 
ning stri ps. vertioal. Pro-
Each vertioal tector groups 
111111 acoomnodate and terminal. 
4t - W.B. Co. strips should 
l268A Protectors, be ordered 
20 prs. eaoh and separately. 
1 - W.E. Co. bo vertioals 
l268B Pro1lector. of fr8llle re-
23 prs. Bach quired for 
verti oal w111 ini tial instal.-
also aocommodate lation. 
8 horizontal rows 
of 1Il.1. Co. 65 -
( 20  prs . each ) 
teminal strips. 

Reliable 411:2401 Reliable 12 Reliable 303F Combination 
and P-663 and Protectors main frame 

General P-495 Pro- and power 
neotric teotor 1 - G. E. copper panel 

Blocks and oxide rectifier 
Reliable Provides pro-
106 1!'llSes tection for 

220 pre. 

a 
Spacing between verticals is 8-. 
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Par . 811-812 

PROTECTOR BLO CKS 
AND HEAT 
COILS 

�IGURE 822 . Proteoted 
Main Di stributing Frame 

( Wall MOUllted )  
( Western Eleotrio Co . )  

�GURE 823 . Proteoted Main 
Distributing Frame ( �loor 

KoUllted) (Western 
Eleotrio Co. ) 

�. LfAIN l!'lW4E PROTECTION FOR LARGER Swr'.roHBOARDS - STOCK NUKBERS AND LOGISTICAL 
DATA. 
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wei�t (Lbs . ) 
paoed 

tor 
Manutaoturer Stock No . Export � 
Western Eleotric C o .  4E2520B 

Western Electrio Co . 4&25250 

Reliable and General 412401 
Eleotrio 

Cubio Feet 
Paoked 

tor 
Export � 



Far. 901-905 

CHAPTER 9 
TELEPHONE LINE TRANSMISSION EQUIPMEN'l' 

Section I 
General 

901 . SCOPE AND USE .  �. Thi s  chapter gives information on 
telephone line transmi ssion equipment , 
required to e stablish te�ephone 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 doe s not include powe� 
plant or telegraph e quipment . Reference 
should be made to other chapters in this 
manual for the se items . 

�. Compo site sets and simplex co ils for 
deri ving telegraph legs for d-c telegraph 
c ircuits are considered part of the tele ­
phone line transmis si on equipment . The 
rema inder of the telegraph e quipment , in­
c luding voice-frequency carrier telegraph 
terminals i s  treated in chapter 10. 

,2,. The informat ion is divided into two 
parts for convenience in us e .  Section II 
applies to the equipment norma lly in tac­
tical communi cat ions systems . Section m 
applies to "packaged" equipment designed 
primar ily for fixed plant servi c e .  This 
divi sion of the information i s  not in­
tended to limit the field of use of eit� 
type of e quipment . 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 
Tacti cal Equipment 

902 . GENERAL. Tactical telephone line 
transmission equipment is intended 

for use with rubber-covered wires and ca­
ble s ,  and open wire line s .  Radio links 
may also form a part of the system . In 
general , the equipment includes built-in 
testing means and has controls and adjus� 
ments which are Simple and easy to operate. 

903 . DESCRIPTIVE INFORMATION. �. The prinC ipal i tems of tactical tele­
phone equipment include voice frequency 
repeaters , voice frequency ringer s ,  and 
carrier equipment . The voice frequency 
repeaters include two-wire (21-type ) and 
four-wire repeaters and are ma inly for use 
with field wire . The ringing equipment 
consi.sts of voice frequency ri ngers for 

use when 20-cycle s ignal ing 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 multi channel 
radio link .  Supplementary equipment i s  
also available which will permit the same 
carrier terminals to be operate d in con­
junction with a single open wire pair 
ei ther 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 
transmis sion sets is given in paragraph 
909 .  
904 . STOCK NUMBERS AND LOGISTICAL DATA . 
--- Paragraph 910 gives stock numbers 
and logistical data for the tactical t� 
phone equipment li sted in paragraphs 906 
to 910 inc lusive . 

905 . SUMMARY OF EQUIPMENT RE9,UIREMEN'l'S . 
a .  Faragraphs 911 , 912 and 913 summar­

ize the e quipment required for three tac­
tical carrier telephone transmission 
systems . Informa tion regarding outside 
plant and any associated telegraph equip­
ment which are not inc luded are given in 
Chapter 6 and 10 , respec ti ve ly .  Faragraph 
911 i s  for the four-wi re spiral-four or 
open wire system . The tranemission fre­
quency band is 0 to 12 kc over eaoh pair 
of wire s .  Paragraph 912 is for an equi� 
lent four wire system, sometime s  referred 
to as the "open wire converter system, " 
operate d  over a single open wire pair . 
The transmi ssion frequency band in one 
direction o f  transmission is 0 to 12 ko 
and in the other direc tion 20 to 32 kc . 
Paragraph 913 is for a balanced two-wire 
carrier hybri d  system. The tranemission 
fre quency band is 0 to 12 kc in both di­
rections of transmi ssion. For each type 
of system given the e quipment required at 
each terminal and repeater point is listed. 

b .  A list of spare e quipment is incl� 
in-paragraphs 911 , 912 and 913 . The mmrunt 
of spare equipment to be pro vided will vary 
widely depending upon conditions and must 
be determined for each specific applica­
tion. The number of spare units indicated 
is suggested as applying in a typical case. 

c .  Reference should be made to chapter 
l3-for information on test sets required 
in maintenance of this e quipment . 

l ? ?  



.... � Cb �. VOICE FREQ,UENCY REPEATERS AND MISC .  EQUIPMENT w TACTICAL w DESCRIPTION. 

Nomenclature 

Name 

Telephone 
Repeater 

Telephone 
Repeater 
Part of 
'l'C-29-A 

'lelephone 

.Repeating 
Coll 

Telegraph 
Terminal. 

!lE!o No. 

EE-89..A 

EE-99-A 

'l'P-9 

C-l6l 

'lH-l/TOO-l 

Shown 1n 
1115. No. 

901 

902 

903 

904 

Weight D 1lIIens1ons 12 YoU Dry 
in in Storage Battery 

Operat1on Operatign Batter)' operatcion 
poundsa Inches 0l2erationo Life TM Remarks 

14 7x8-1/2x9 2 weeks TJl l1-2006 TWo-wire ( 21 type) voice-frequency intermediate 
with repea ter far' use on li.nes wi th 20 or 1000-oyole 

Battery signaling. ProT1.dea tb:ro. simplex telegraph oper-
ation. Inoll¥ies one s pare tube. Uses olle 
Battery &-40. 

40 12xBxl4 0.5 amp. 7 Days '.I.'M 11-348 Four-Wire voice-frequency telephone repeater for 
12 days Contin- use on wire and cable facilities with 20- or 

uoue Use 1000-cycle signalicg. Contains h1brid coil 
equipment for providing a tWO-wire termination 
on one side of repeater when used at a terminaJ: 
or at a junction with a two-wire 11ne. With 
simplex telegraph operation 1000-cycle signaling 
required. Uses vibrator type , Power Unit P�204 
or three llatteries BA-2; and four BA-�. 

24 9 -lj4x8xl2 2 to 4 TM 11-2059 Portable telephone equipped with trlUl8ll.itting 
wi"tb. Weeks and receiv� amplifier for increasing operating 

Batteries range. Transmission is in one d.irection at a 
time oontrolled by s push to talk switoh in hand-
set handle. Uses following Batteries one &-27, 
one &-65 , three BII.-2. 

3 5x3 1/4%. 1 : 1  ratio rlng4m:u 0011 for use between line 
2 -1/2 and switohboard. Simplex tap provided on line 

winding. 

Known as S + DX. See chapter 10 . 

�epear.ers in wooden carrying esse. 

�rst two dimensions indicate floor spaoe required. 
c
Assumes use of two Batteries BB-55, 150 ampere-hOurs fully charged 

condition and under normal weather. conditions. Batteries nor­
mall)' used for standby power and not furnished with aqlUpilent. 

d
Aasumes batteries in good condition UDder norll8l weather conditiom . 

Batteries not fur.nished with equipa8llt. 

� 1-1 
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FIGURE 901 . Te le phor�e Rep ea ter EE-89-A 

ARRESTER 
BLOCK COVE 

T U B E  COVER PLATE 

BATTERY BA-23 

BATTERY CABLE 

BAT T E RY ­
S E PARATOR 
PLATE 

FIGURE 902 . Tel ephone Repeater EE-99-A 
� !-j 

to o 0> 
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221. VOICE FREQ.UENCY RINGING EQUIPMENT - TACTICAL - DESCRIPTION. 

110V 
Weight D imensions AC 12 Volt 

Nomenclature in in o per a- Storage 
Shown in Operation Operat ion t ion Batteryci 

Name !ll!e lio . Filli' No . Pound sa Inchesb � 2R,erat1on 

Ringing EE-100- ( 905 110 21-1/4 x 36 2.5  amps 
Equipment 16-1/4 x 60 hours 

11-5/8 

Ringing EE-10l- ( ) 906 95 21-1/4 x 36 3.2 amps 
Equipment 14-3/4 x 45 hours 
Part ot 11-5/8 
'l'C-24- (  ) 

�inging equipment in wooden oarrying case . 

'l!f 
'lM 11-34-2 

'l!f 11-342 

Rema:dc s 

SaJ18 as EE-10l( ) except only one 1000-20 cy cle 
ringer . R� laced by EE-10l- ( ) .  

Two 1000-20 cycle ringers tor \.B e  where 20 cynle 
signaling oannot be used over liJJe. Ops' ate s  nor­
!Ilillly trom 110V a-c wpply . Has all.toma.t1c transter 
trom a-c supply to storage batterie s .  One 
EE-10l- ( ) required at each end ot two cirouits .  
Inc ludes 100% spare t ubes , tuses and vibratcr . 

bFirst two d imensions indicate tloor s paoe required . 
°Miy alae be operated trom 220 vol t ,  50-60 oycle so uro e .  To obtain power in watts mult i� VA by 0.85. 
dAssumes use ot two Batteri es BB-55, 150 ampere-hours fully charged comitoi on and under noma! weather 

conditions. 

Ii .., . 
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GASKET 

FIGURE 905 . Ringing Equipment EE-100 - (  

GASKET 

CASE -___ _ 

BATTERY 
CORD 

FIGURE 906 . 

INSTRUCTION BOOK 

TUBE COMPARTMENT COVER 

INSTRUCTION CARD 

Ringing Equipmen t EE-10l - (  

� '1 . 
U) o ....:J 
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908 . CARRIER TELEPHONE EQUIPMENT - TACTICAL - DESCRIPTION. 

Nomenclature 

Name Type No. 

Telephone CF-l-A 
Terminal 
Part of 
TC-21- ( ) 

Repeater CF-3-A 
Part of 
TC-23- ( ) 

Converter CF-4- ( ) 
Part of 
TC-33- ( ) 

Shown in 
Fig. No. 

907 

908 

909 

Weight Dimensions 
in in 

Operation Operation 
Pounds a Inchesb 

475 28x19x66 

225 28x14x34 

280 24x17x49 

nov AC 
Operation 

VAc 

72 

36 

36 

12 Volt 
storage 
Battery 

Operationd 

7.5  amps 
20 hours 

3.75 amps 
40 hours 

3 . 5  amps 
45 hours 

aIn wooden case exoept Telephone Unit EE-105 which is in canvas case. 
brirst two dimensions indicate floor space required. 

TM or 
Instruction 

Book Remarks 

TM 11-341 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 oirouit on the 
two simplexes .  Signaling circuit used in system main­
tenance. One or more telephone ohannels may be used 
for voice-frequency telegraph CF-2- ( ) ;  channel 3 is 
first choice. Eaoh telephone channel requires 1000-20 
oycle signaling. Bas built in transmission testing 
equipment and automatic transfer from a-o power source 
to storage battery. Includes 100� spars tubes, pro­
tectors , fuses , and vibrator. 

TM 11-341 Four-channel oarrier intermediate repeater used in 
spiral-four carrier system. Arranged for d-c signal­
ing and d-c telegraph operation over the two sim­
plexes .  Bas built in transmission testing equipment, 
talking and monitoring arrangement for the voioe chan­
nel, and automatic transfer from the a-o supply to 
storage batteries. Includes 100� spare tubes, pro­
tectors, fuses, and vibrator. 

TN 11-2008 Carrier oonverter for use with Telephone Terminal 
CF-l-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-o telegraph paths. Includes 
ampl1fying, 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. 

cMay also be operated from 220-volt, 50-60 cycle souroe. To obtain power in watts multiply VA by 0 .85. 
dAssumes use of two Batteries BB-55, 150 ampere hour, fully oharged and under normal weather oonditions . 

Batter1es used for standby pover. 

Table oontinued on next page 

� 11 

to o Ol 



I-' (l) .,.. 
CARRIER TELEPHONE EQUIPMENT - TACTICAL - DESCRIPl'ION ( Continued) 

Weight Dimensions llOV 12 Volt 
Nomenclature in in AC storage TM or 

Name 

Repeater 
Part of 
TC-37- ( 

Carrier 
Hybrid 

Telephone 
Unit 

Shown in Operation Operation Opera- Battery Instruction 
�l!e No . :1!'115' No. Poundsa Inchesb � Operationd Book 

CF-5- ( ) 910 380 24xl9x65 54 4. 5 amps TM 11.-2008 
35 hours 

CF-7 9ll 54 19x1OxS TM 11-2003 

Em-105 912 16 7-3/4 x TM 11-2014 
5 x 9 -7/8 

a
1n wooden case except Telephone Unit BE-105 , which is in caaras case. 

bFirst two dimensions indicate floor space required. 

Remrk s 

carrier repeal;er tar: use at intermediate offices on 
equivalent fOUr-wire sj'Btoems using Converte.r CF-4- ( ) .  
Arra.oged for composl.toed tel egraph. Has built -in 
transmiss ion testing ·equip!lllnt. , talkiIJg ani monitoring 
arrangements on Channel l ,  and automatic transfer trom 
the a-c supply to storage batter:ie s. Incluies 100% 
spare tubes ,  protectcr s ,  f uses and vibrator. 

Four wire-2 wire equipnt used with Tele phone Termi­
nal CF-l-A SDi Repeater CF-3-A to J;rovide 1 voice � 
three carrier circuits over a single pLir. Operation 
is on a balam ed two-w:lr e bas:ls using frequencies up 
to 12 kc in each direct10n f:£ transmis sion. Used 
princ ipally on OpEm. w ire pairs. Provid es 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 
operati on. Contains EE-8-B telephone unit, also fil­
ter to prevent mutual i nterfar em e between voice and 
carrier channels. May be used to provide an inter­
mediate bridged station on VO ice or carrier lines. 
Requires two Batteries BA-3� Buitable fbr 48 hrs con­
tinuous use . 

cMay also be operated from 220-volt , 50-60 cycle source. To obtain power in watts multiply VA b y  0 .85. 
dAssumes use of two Battoeries BB-55, 150 ampere hour, fully charged and under norm w eather co Dl. iti ons. 

Batteries used for stan1by power. 

'jg '1 
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12 VOLT BATTERY 
TERM I NAL LUGS 

A-C POWER PLUG CAP 

C O N DU CTOR OUTLET 
fROM CASE 

FIGURE 90 7 .  

I NSTRU CTI O N  BOOK 
POCKET 

SPARE PROT ECTO R S  

Li N E  CO I L  PA N E L  A N D  
B I N D I N G  POSTS 

M EASU R I N G  PAN E L  

L IN E A M PLi f i E R  PA N E L  

EQUALI Z E R  PAN E L  

C HA N N EL I PA N E L  

CHAN N E L  2 PAN E L  

C H A N N E L  3 PAN E L  

C HA N N E L  4 PA N E L  

S H OCK M O U N T I N G  

S I G N A L  PAN E L  

S PA R E  TU B E  PAN E L  

POW ER SU PPLY A PAN E L  

POWER SUPPLY B PA N E L  

CONV E N I E N C E  OUTLETS 

Telephone Terminal CF- l-A FIGURE 908. Repeater CF-3-A 

'& 
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CONTROL PANEL 

AMP PANEL,HIGH GROUP� __ + 
LOW GROUP AND 
RECE IVING AMPLIFIERS 

EQL PANEL ----� 

AC CONVENIENCE)­
OUTLET 

FIGURE 909 . 

C AND BATTERY 
POWER CORDS TIED 
FOR TRANSPORTAT ION 

converter CF-4- ( 

MEAS PANEL-. --­
TRANSMISSION 
MEASURING CIRCUIT 

CXA PANEl, CQMPOSITE _ 
SET, _ .  

AC CONVENIENCE 
OUTLET 

FIGURE 910 . Repe ater CF- 5- ( 
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FIGURE 9 1 1 . ca rr i e r  Hybrid CF- 7  FIGURE 9 12 . Tel ephone Unit EE - 1 0 5 
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� 
CD CD �. TELEPHONE LINE TRANSMISSION SETS - TACTICAL - COMPONENT PARTS . 

Nomenclature 
Name orype -No .  

Telephone Terminal Set TC-21- ( ) 

Repeater Set TC-23- ( ) 

Ringer Set b TC-24- ( ) 

Telephone Repeater Set e TC- 2 9- A  

Converter Set TC-33- ( ) 

Repeater Set TC-37- ( ) 

� 
1 
1 
2 
1 
1 
1 
1 

1 
1 
2 
1 
1 
1 

1 
2 

1 
1 
1 

1 
2 

1 
1 
2 
1 
1 
1 
1 

Pri nc ipal Component Parts 

Telephone Terminal CF- I-A 
Power Unit PE- 75- ( ) 
Batteries BE-55  
�eotifier RA-83- ( ) 
Test Equipment �-53- ( ) 
Tool Equipment TE- 123- l 
Telephone EE-S- ( ) 
Ao oessory Equ ipment and Spare Parts 

Repeater CF-3- A 
Power Unit PE-214- ( 
Batteries BE- 55 
Rectifier RA-83- ( ) 
Test Equipment !E-53- ( ) 
Tool  Equipment TE- 123- ( ) 
Accessory Equipment and Spare Part s 

Ringing Equipment EE-101- (  ) 
Batt eries BB-55 
Aooessory Equipment and Spare Parts 

Telephone Repeat er EE- 99-A 
Power Supply PE-204 
Telephone EE-8- ( ) 
Ac cessory Equipment and Spare Parts 

Converter CF-4- ( ) 
Batteries BB-55 
Accessory Equipment and Spare Parts 

Repeater CF-5- ( ) 
Power Unit PE-214- ( 
Batteri es BB-55 
Rectifier RA-83- ( ) 
Test Eq uipment IE-53 
Tool Equipment TE- 123 
Telephone EE- 8- ( ) 
Accessory Equipment and Spare Parts 

Weight Dimensionsa 
in Operat ion 

Inches 
in ope ration 

1bs .  

28 x 19 x 66 
38 x 19-1/2 x 26-1/2 
M x 14 x 19 
14 x 10 x 16 
7 x 6 x 5- 1/2 
7 x 16 x 7 
4 x 8 x 10 

28 x 14 x 34 
14 x 18-1/2 x 10 
26 x 14 x 19 
14 x 10 x 6 
7 x 5 x 5-1/2 
7 x 16 x 7 

Total 

Total 
21 x 15 x 11-1/2 
26 x 14 x 19 

Total 
12 x 8 x 14 
5-3/4 x 5-3/4 x 5-1/2 
4 x 8 x 10 

24 x 17 x 49 
26 x 14 x 19 

24 x 19 x 55 
14 X 16-1/2 x 10 
25 x 14 x 19 
14 x 10 x 6 
7 x 6 x 5- 1/2 
7 x 16 x 7 
4 x 8 x 10 

Total 

Total 

Total 

475 
330 
110 

50 
8 

20 
10 

187 
1T9'O' 

225 
40 

110 
50 

8 
20 

132 
685 

95 
110 
136 
540 

40 
10 
10 
20 

au 
280 
110 180 
� 
380 

40 
110 

50 
8 

20 
10 
87 

me 
I rf '\ " 

aFirst two dimensions ind ic ate  floor space required • . . Three foot olearanoe front and rear i s  desi rab1 e for mai ntenance . 
bA source of a-c power i s  re quired if ring er is not assoc iated wit h equipment having a sourc e of a- c power .  
cTwo Batteries  B�30 and three Batteries  BA- 23 or four Batteri e s  B� 36 or two Batterie s BE-55 are re qui red but not 

provided as part of the set . 

� >1 
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2!Q. TELEPHONE LINE TRANSMISSION E�UIPMENT - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA . 

Wei8ht - Ibs. Total Total 
Nomenclature Heav1est Paokaie Weii!:! t - 1 be • Volume - Cu.Ft. 

Paoked In Carrying Paoked In Carrying Paoked In Carry1ng 
Name Type No. Stook No. For Export Case For Export Case For Export Case 

.!!. VOICE FREQumcY REPEATERS AND MISC .  EQUIPMENT 

Telephone Repeaterb EE-89-A 4B3289A 20 14 20 14 
Telephone RepeaterO EE-99 .. A 4B3299A 47 40 47 40 
Telephone Repeater SetO TC .. 29-A 4B3229 47 40 277 80 
Telephone TP-9 None Assigned 24 24 
Repeating Coil C-16l 30161 4. 7 3 3 

� VOICE FREQUENCY RINGING EQU:rPI.ImT 

R1nging Equipment 
Ringing Equ1�t 
R1nger Set 

2- CARRIER TELEPHONE EQUIPMENT 

Telephone Terminal 
Repeater 
Converter 
Repeater 
Carrier Hybrid 
Telephone Terminal Set 
Repeater Set 
Converter Set 
Repeater Set 
Telephone Uni t 

EE-I00-( 412100 150 
EE-I0l .. ( ) 412101 140 
'ro-24 .. ( ) 412124 140 

CF-l-A 4B8361 735 
CF-3-A 4B3al3 340 
CF-4-( ) 4B4484 530 
CF-l)..{ ) 4B3205 690 
OF-7 4B1467 75 
TC-I21.- (  ) 4B8360-21 735 'ro-/?-3-( ) 4B3223 340 'ro-;53-( J 4B449-33 530 
'ro-37-( ) 4B3237 690 
EE-;I.05 4B�5 

a40 cu. ft .  asswned equal to 1 ship ton. 

bRequlres in addition :  
One Battery BA-40 

°Requires 1n addition: 

110 
95 
95 

475 
225 
280 
380 

54 
475 
225 
280 
380 

16 

For storage battery operation - two Batteries BB-55 

150 100 
140 95 
440 340 

735 475 
340 225 
530 280 
690 380 

75 54 
1470 1190 
1150 685 

830 570 
1180 860 

16 

For dry cell operation - three Batteries BA-23 or tour Batteries BA-36 and two 
Batteries BA-30 tor Telephone EE-8-( ) .  

.4 .3 
2.5 0.8 

10 1.5 
0.5 

3.9 2.3 
3.6 2. 1  

14 10. 1  

43.8 20.3 
17.9 7.7  
35.0 11. 6  
40.0 17.7 

2.2 .8 
62.0 4.0 
42.0 28 
44 22 
53 34 

.4 

Ship 
Tonslil 

. 1  

.3 

.1  

.1 

.4 

1.1 
.5 
.9 

1.0 
.1 

1.5  
1.1  
1.1 
1.3 

� '1 
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par . 911-913 

911 . S'OMMARY OF EQ.UIPMENT REQ.UIRED FOR 4-WIRE CARRIER OPERATION OVER SPIRAL-FOUR 
CABLE OR OPEN WIRE . 

!. 

} 
� 

Nomenclature 
Name 'I'm Ro . Number Reguireda 

PER TERMINAL 
Telephone Terminal Set TC-2l- ( } 1 
Ringer Set TC-24 - (  } 2 

PER REPEATER 
Repeater Set 

SPARE EQUIPMENTb TC-23- { 1 
Telephone Terminal CF-I-A 1 per system 
Repeater CF-3-A 1 per 3 or less repeaters 
Ringing Equipment EE-10l- ( ) 1 per system 
Power Unit PE-75- (  ) 2 per system 
Power Unit PE-214- ( ) 2 per repeater 
Recti fier RA-83- ( ) 1 per system 

aFor stock numbers , weights,  and volumes see paragraphs 910, 1207 and 1217 . 
bAmount of spare e quipment will vary widely and must be e stimated for each 

spe cific application. The number required is sugges ted as typical. 

n.g,. SU1wlMARY OF E9.UIPMENT RE�UIRED FOR 2-WIRE CARRIER OPERATION OVER OPEN WIRE 
USING CONVERTER CF-4- ( _ .  

A 

� 
2-

Nomenclature a Name 'rne Ho . Number Reguired 
PER TERMINAL 

Telephone Terminal Set TC-2l- (  1 
Converter Set '1'0-33- ( 1 
Ringer Set '1'0-24- ( 2 

PER REPEATER 
Repeater Set TC-:37- {  1 

SPARE EQUIPMENI'b 
Telephone Terminal CF-l-A 1 per system 
Converter CF-4- ( ) 1 per system 
Repeater CF-5- ( ) 1 per :3 or less repeaters 
Ringing Equipment EE-IOl- ( ) 1 per system 
Power Unit PE-75 - (  ) 2 per system 
Power Unit PE-2l4- ( ) 2 per repeat ar 
Recti fier RA-83- (  ) 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 

spe c i fic appli cation. The number required is suggested as typical.  

913 . SUMMARY OF EQUIPMENI' REQUIRED FOR 2-WIRE CARRIER OPERATION OVER OPEN WIRE 
USING CARRIER HYBRID CF-7 . 

190 

Nomenclature 
Name 

!! PER TERMINAL 
Telephone Terminal Set 
Carrier Hybrid 
Ringer Set 

� PER REPEATER 
Repeater Set 
Carrier Hybrid 

.Q. SPARE EQUIPMENTb 
Telephone Terminal 
Repeater 
Carrier Hybrid 

Ringing Equipment 
Power Unit 
Power Unit 
Rectifier 

Tne No . 

TC-2l- ( 
CF-7 
TC-24- ( 

TC-23- ( 
CF-7 

CF-I-A 
CF-3-A 
CF-7 

EE-10l- ( ) 
PE-75- ( ) 
PE-2l4- { ) 
RA-83- { ) 

Number Requireda 

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 repea ter 
1 per system 

aFor s tock numbers , we ights , a nd volume s  see paragraphs 910 , 1207 and 1217 . 
bAmount of spare e quipment will vary widely and must be estimated for eaoh 

specific applicat ion. The number required is sugges ted as typioal. 



Section In 
Fixed Plant Equipment 

914 . GENERAL . 
•• Fixed plant telephone c ircuits will 

generally be set up by means of a group 
of e quipment, known as "packaged" e quip­
ment, which has been designed especial ly 
for this purpose . Packaged equipment 
will furnish hi gh grade te lephone c ir­
cui ts c omparable to that secured by use 
of conventi ona l c ommercial equipment re­
quired for fixed plant service . It is so 
arranged tha t engineering, installation 
and maintenance i s  simplified. Some typE 
of packaged equipment may be used in tac­
t i cal telephone systems where conditions 
warrant . 

b .  Packaged e quipment i s  not designed 
for outdoor use and should be located in 
a building where temperature variations 
over short periods of t ime may be held to 
a minimum. If the equipme nt is to b e  
house d  i n  a theatre type of bUilding , i t  
i s  recommended that the frigid ( fully 
enclosed wooden ) type of building be use� 

c .  In addition t o  the instruction books 
on-the individual packages ,  TM 11-2022 

par . 914-916 

"Application of Fixed Plant Telephone 
and Telegraph Pa ckaged Equipment to O pen 
Wire Lines" may b e  referred to when de ­
tailed information on engineering of 
packaged e quipment is required • 

915 . DESCRIPTIVE INFORMATION. Packaged 
--- telephone equipment is available 
for establi shing nonrepea te re d  voice c ir­
cuits , repeatered voi ce c ircuits , three­
channel type C carrier and single chan­
nel type H carrier open-wire systems . 
In addition other packaged units inc lude 
vo i ce-frequency ringers , testing e quip­
ment , apparatus cabinets for housing 
panel mounted equipmen t ,  and office tool 
set s .  Test and t oo l  e quipment required 
for setting up and maintaining packaged 
o ffices is described in chapter 13 . 
Packaged t e l egraph systems are descri bed 
in chapter 10 . Descriptive informat ion 
for packaged telephone e quipment is 
given in paragraphs 917 to 920 inclusive. 

916 . STOCK NUMBERS AND LOGISTICAL DATA . 
--- Paragraph 921 lists the stoc k num­
bers and logi st i cal da ta  for packaged 
telephone e quipment .  

1 9 1  



...... <0 N ill... VOICE FREQUENOY TELEPHONE EQUIBlmNT - FIDD :PLANT - DESCRIPTION .  
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Nomenclature Shown in Weight Height 
NalIIe Type No.4 11g. No. Installed Installed 

Panel ; Line X-61823H 
Terminating 
and Simplex; 
Telephone 

Panel ; Line X-61B23C 
Terminating 
and Composite; 
Telephone 

Repeater X-61821.T 
Package; 
Telephone; 
V.F. (sing1e) 

Repeater X-6182lK 
Package; 
Telephone ; 
V.F . (trip1e) 

aWesteI'll Electrio Co. code. 

913 10 3_1/2".c 

914 43 8-3/4",c 

915 455 4' l", d 

916 565 7 '  0",  d 

115V 'I'M or 
50-Sa-At Instruction 

VA b,B Booka 

70 

70 

'I'M 11-2020 
or x-66247 

'I'M 11-2031 
or 1-66150 

TM 11-2021 
or X-63641 
TM 11-2027 
or x-66231 
TM 11-2028 
or x-66230 
TM 11-2042 
or X-66260 
TM 11-2046 
or x-61.806 

TM 11-2027 
or x-662;1 
TM 11-2026 
or x-66230 

Remarks 

For terminating noncomposited open wire and cable circuits. 
Can. be used with 20-cycle or 1000-oyc1e signaling. Provides 
simplex telegraph leg. Furnished in one shipping case. In­
oludes preteotor drainage 1:1  rat10 repeating coil, test Jacks,. 
inatruction books , drawings, splre protector blocks. Pai red 
cross connecting wire not inoluded. 

For term1D1:'l t1ng composi ted open wire and cable c ircui ts. Used 
only on circuits with 1000-cyc1e signaling. Provides 2 com­
posi ted d-c telegraph legs. lurnished in one shipping case. 
Includes protector drainage , 1 :1  ratio repeating ooil, com­
posite set, test jacks , instruction book, draWings, spare pre­
tector blocks. Pai red cross connecting wire not included. 

A single 22 type repeater used on physioal , side or phantom, 
cable or open wire circuit.s . Can also be used as a tOlU'-wire 
repeater. 1000-20 cyc le ringers included. Ringer cross­
oonnectable to any 2 telephone c ircuits . Bridging c ircuit tor 
bridged extens ion included. Provides 2 oomposited d-c tele­
graph legs on each side ot repeater. Furnished in one ship­
ping case. Includes protector drainage, d-c composite sets , 
line and compos1 te balancing networks adjustable tor almost 
any type of line, test jacks, telephone, a-c convenience out­
lets, cross-conneot1ng wire, instruction books, drawings, 
approx. 200% spare vacuum tubes , spare protector blooks , 
voltohm milliammeter. test receiver, spare tuses , pl�s, test 
cords, maintenan:.ce tools. 

Three 22-type repeaters used on phySical, side or phantom, 
cable or open w1re circui ta. Can also be used as tour-wire 
repeaters. Provides two composited telegraph le gs ,  on each 
side of each repeater. Cross connectable bridging circuit for 
use on bridged extensions inoluded. Furnished in two shipping 
cases. Includes prot.ector drainage , d-c oomposite sets , line 
and oomposite balancing networks adjustable for almost � 
type of line , test jacks, telephone set. A-o con-
venience outlets, cross connecting wire, instruction books , 
drawings, approx. � spare vacuum tubes, spare pro teotor 
blocks , spare fuses , test oords , plugs , maintenance tools . 

b1l5 volts, 50-50 cycle V A figures. To oil tain power in watts multiply VA figure by 0.85. 
CEquipment is on a 19" panel which must be  mounted in apparatus cabinet, paragraph 920. 
dEquipment is in a steel cabinet requiring floor space l' 10-1/4" wide x l' 5" deep. Four feet clear�ce front and 

rear deSirable tor access to equipment. 
eAll equipment must have adequate power supply based on reqUirements of each office taken as a whole. 

'ii '1 
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JACKS l REPEATING COIL 1 

FIGURE 913 . pane l ;  Line Terminat ing and 
Simpl ex ;  Telephone X-6 l823H 

r CAPACITOR 

JACKS 
RETARDATION COILS 

FIGURE 9 1 4 .  panel ; Line Terminat ing and 
Composit e ;  Tel ephone X-6 l823C 

� 11 . 
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L I NE P ROTECTORS AND 
DRAI NAGE COI L S  ----<: 

B R IDG I N G  AND TELEPHONE 
SET PAN E L  

REPEAT ER PANEL 

L I NE & C X BAL A NC I N G  

NETWORK PANEL -�---

COMPOSITE SET PANEL 

2 CIRCUIT VOICE FREQUENCY 
R I N G I N G  EQUI PMENT UNIT 

STATIC RINGING GENERATOR 
AND ALARM «I 

POWER SUPPLY P A N E L  

AC POWER DI STR I BUT ION 
OUTLET BOX --- «-

FIGURE 9 1 5 .  Repeater Package ; Telep hone ; 
V . F .  ( Single ) X-6 18Z1J 

BRI DGI N G  AND TELEPHONE 
SET PANEL -� 

JACK FI E L D  

COMPOSITE SET PANELS 

POWER SUPPLY P A N E L S  

A C POWER DISTRIBUTION 
OUTLET BOX 

FIGURE 9 1 5 .  Repeater package ; Telephone ; 
V . F .  ( Tri pl e )  X-61 821K 

'tI Il> t-:! 
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918.  VOICE FREQ,UENCY RINGING EQ,U IPMENT - FIXED PLANT - DESCRI P TI ON .  

� 
!! 

!2. 

£. 

Nomenclature 
Name Type No . 

Ringer Package : 
Voic e Frequency; 
4 Oircuit 

Ringer Package : 
Voice Frequency ; 
2 Circuit 

Ringer package: 
Telephone ; 
Voice Frequency 

X-61820Aa 

X-6l820Ba 

TA-3/FT 

Shown in 
Fig . No . 

917 

Same as 
1 Unit or 
rig . 917 

918 

�estern Electric Co.  code numbers. 

Weight Height 
Installed Installed 

c 
245 2' 4", 

90 l4" , d 

26 7 " d , 

115V 'I'M or 
50-60- AC Instruction 

VAb , e __ Book 

85 'I'M 11-2021 
or x-6364l8 

45 'I'M 11-2021 
or x-6364l8 

11 'I'M 11-2011 

Remarks 

Four 1000-20 cycle ringers for equipping 
four telephone c irouits at one terminal 
point. 
Includes 20-oyole generator to signal 
switohboard or telephone. 
Furnished in one shipping oase : 

Inoludes instruotion books , drawings , 
approx. 200% spare vacuum tubes , spare 
fuses . 

Two 1000-20 oyole ringers for equipping 
two telephone o ircuits at one terminal 
point. Otherwis e  same as item !. 
One ringer arranged for either 1000-20 or 
500-20 cycle ringing. 
Includes 20-oycle generator to s ignal 
swi toh board or telephone • .Also may be oper­
ated from 12 volt battery us ing 1.1 
amperes . 

bl15-volt, 50-60-cycle VA figures. To obtain power in watts mult iply VA figure by 0.85 .  

�quipment is in a steel cabinet requiring floor space l '  10-1/4" wide x l '  5 "  deep. Cabinets oan 
be stacked . Four feet olearanoe front and rear desirable for access to equipment . 

�quipment is on a 19" panel which must be mounted in apparatus cabinet,  paragraph 920. 

eAll equipment must have adequate power supply based on r equirements of each offic e taken as a whole.  

'jg 'i 
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2, 2 C I RCUIT RECEIVER­
OSCILL ATOR U N I TS 

STAT I C  R I NG I N G  
GENERATOR AND 
POWER RECEPTACLES 

FIGURE 9 1 ?  Ring e r  package ; Vo ice  Frequenc y ;  
4 Cir cui t X-61820A 

FIGURE 918 . Ringer Package j Tele phone ; 
voice  Fre qu en cy TA-3/FT 
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�. CARRIER TELEPHONE EQYIPMENT - FIXED PLANT - DESCRIPTION .  

.lli! 
! 

!l 

9. 

Nomenclature 
Nam.e Type No. 

Terminal 
Package: 
Telephone; 
H Carrier 

Repeater 
Package: 
Telephone ; 
H Carrier 

Panel : Line 
Filter and 
Balanc ing; 
Telephone 

X-66217Aa 

X-66217Ba 

X-66217Ca 

Shown in Weight 
Fig. No. Installed 

919 

920 

921 

55 

40 
( est. )  

20 
( est . )  

Height 
Installed 

J,.a-l/4", c 

8-3/4" ,
C 

3-J,.f2",  c 

1151 
50-60- AC 

VA b ,d 

60 

40 

'I'M or 
Instruction 

Book 

'I'M 11-2025 
'I'M 11-2038 

'I'M 11-2025 
'I'M 11-2038 

'I'M 11-2025 
'I'M 11-2038 

ReIJIIilrks 

Paneel may be used as an East or West terminal. Pro­
vides one additional equivalent four-wire circuit 
above voice range on open wire physical or side 
circuit. Frequency band 4 kc to 10 kc. Must be 
used with one item c to form complete terminal. lilly 
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. 200% sp!.re 
vacuum tubes and instruction books 

Used to extend length of type H carrier systems. 
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% spare 
vacuum tubes .  Instruction books included with 
item 9.. 

Used at type H terminals and repeaters items ! and � 
to separate type H carrier and voice circuits. Must 
operate with par. 918 items a, b ,  c or d to provide 
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 .  
bl15-volt , DO-60-cycle VA figures. To obtain power i n  watts multiply VA fi�re by 0 .85. 
CJ£quipment is on a 19" panel which must be mounted in apparatus cabinet, paragraph 920. 
dAll equipment must have a dequate power supply based on requirements o� each ottice taken as a whole. 

t-' <0 -.J Table continued on next page 
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OARRIER TELEPHONE EQUIPMENT - FIXED PLANT - DESCRIPl'ION ( Continued ) 

115V 
50-60-

AC 
ll!!I! 

s 

!. 

! 

Nomenclature 
Name Type No . 

Terminal 
Package : 
Telephone ; 
C Carrier; 
East 

Terminal 
Package: 
Telephone ; 
C Carrier; 
West 

Repeater 
Package ; 
Telephone; 
C Carrier 

X_6181gp8 

X-61819Ra 

X_61819Sa 

Shown in Weight Height 
Fig. No . Installed Installed 

922 1190 c 

922 1190 c 

923 1080 c 

aWestern ElectriC Co. code numbers .  

VA b ,d 

TM or 
Instruc tion 

Book 

300 'n4 ll-2023 
01' X-66229 8 
TN 11-2026 
or X-66228 8 

300 

240 

'I'M 11-2023 
or X-66229 a 
TM 11-2026 
or x-66228 a 

TM 11-2023 
or 1-662298 
TM 11-2026 
or X-66228 a 

Remarks 

Used at East end of C carri er system. Used with 
item e to form c anplete system. Provides three 
additIonal equivalent four-wire c ircuits above vo ice 
range on open wire phys ical or side c ircuit and two 
compos ited telegraph legs. Frequency band 6 .3 to 
15 . 7  kc East to West 8JId 17.7 to 28.4 kc West to East. 
Each channel may be used for 12-channe1 voice fre­
quency tel egraph. Automatic regulation. External 
grid batteri es must be furniehed as follows : two 
BA-8 , ten BA-27 , six BA-39. Furnished in three 
shipping cases. 

Includes protector drainage ; composite set; l ine 
filter; carrier balanC ing equipment tor balanCing 
vo ice repeaters and phantom circuits ;  equipped tor 
CS and CU frequency allocation, w1r ed for OS alloca­
tion; four-wire terminating sets to ir ovide two-wire 
terminations .  Volume 11mi tars , pads for four-wire 
termination on any Channel. Test jacks , telephone . 
a-c convenienc e outlets. Also includes cross­
connecting wir e ,  instruction books , drawings , 
approx. 200% spare vacuum tubes, spare tuses, spare 
prot ector blocks , patch cords and plugs , 0, 3, 6 ,  
9 d b  pads f ar  four-wire terminating sets. 

Used at West end of C Carrier system. Used with 
item d to fonn c anplete system. Otherwise same as 
i tem A. 

Used to extend length of type C Carrier systeme. 
Provides 2 composited telegraph legs in each d irec­
tion. Automatic regulation. Following batteries 
must be furnished; six BA-54. Furnished in three 
shipping cases. 

Includes protector drainage, composite sets on 
each s i de of repeater, line f ilters , , carrier bal­
anc ing equipment for balanc ing voice repeaters and 
phantom c ircuits . Equipped for CS and em frequency 
allocat ion. Wired for CS allocation. Test jacks , 
a-c convenieno e outlets . Also inoludes oross 
connect ing wire, instruction books , drawings , 
approx. 2� spare vaouum tubes , spare fuses, spare 
protector blocks, patch cords and plugs , 

bll5-volt , 5O-60-cycl e  VA figur es. To obtain power in watts multiply 
VA figure by 0 . 85. 

cEquipment i s  furnished in two steel cabinets eaoh 7 '  high, each requiring floor space l '  10-1/4ft Wide 
by l '  5H deep . Four toot c learanc e front and rear desi rable for access to equipment. 

dAll equipment must have adequate power supply based on requirements ot each office taken as a whole. 

� Ii 
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Nomenclature 
NIIlII.9 Type ITo. 

Panel : 
Transfe1"j 
C ClUTier j 

Packaged 

Telephone 
Unit 

X�6l823Ba 

EE-l05 

Sho1llIl 1n Weight 
Fig. No. Ins talled 

90 

Height 
Installed 

17-1/2" b 

115V 
50-50"" AC 

VA 

a Western Electric Co. code numbers. 

m or 
IDstrucUon 

Book 

TM 1l�2031 
or x-66l50a 

Remal"ks 

Used at non-C Carrier Repeate1" pOints to transfer C 
Oarr1e1" system to another line pair , or to terlllinate 
a voice c ircuit when C system continues. Must oper­
ate with paragraph 91 7 items a. b , c ,  or d. Used 
for C S  or err frequency al.locat10ns.- FurnlsheU in 
one shipping case. 

Includes two C Carrier line filters , carrier bal­
anc ing �'quipment for balanc1ns voic e repeaters and 
phantom circuits, instruction books , drawings. 
Cross connecting wire not included. 

see paragraph 908. 

b Equipment i s  on a 19" panel which must be mounted in apparatus 
cab inet , paragraph 920. 

FIGURE 919 . Terminal package ; Telephone ; 
H carrie r X-6621 7A 
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FIGURE 920 . Repeater package : Telephone ; 
H Carrie r X-662l7B 

FIGURE 9 21 . panel:  Line Filt er and Balancing ; 
Telephone X-6 6 2 l 7 C  
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-, nM .. �M" " .. U �.u, ,� PROTECTORS 

FUSE PANEL 1 'L--1'f; FUSE PANEL 
I "  

ALARM LAMPS 1 : : �
.

·rTRANSMITTING DIR£CTIONAL Al. ARM 
i FILTER 

f ' 1 ' .\ 
24 VOLT RECTIFlER----11 I " '� 1 24 VOLT RECTIfiER 

DIRECTIONAL 

150 VOLT RECT 'F'ERll
.
- ·  

150 VOLT 
OSCILLATOR 

f 'PANELS 

PANEL 

WEST LINE 

WEST 
COMPOSITE SET 
WEST L F 
BALANCE NETS 

VOLUME LIMITER .
• 
�I·. . . "_

.

t"'O '

. 

ALARM 

�m",� , " "''' } 
, " ,-,'!;'.,,\',\" '( ,- ..., ;, 

LINE FILTER ,'I; E.AST 

AND 

AND 

LINE AND POWER BAY TERM I NAL BAY 

COMPOSITE 

EAST L F 
BALANCE N 

REPEATER BAY 
LINE AND POWER BAY 

W o E  PI LOT 
REGULATOR 

E·W PILOT 
REGUl.ATOR 

JACK PANEL 

PAD PANEL 

NETWORK & 
EQUALIZER PANEL 

W�E IN 
DIRECTIONAL 
F",ILTERS 

E-W OUT 
DIRECTIONAL 
FILTERS 

W-E AMPLIFIER 

BASIC EQUALIZERS 

GRID BATTERI ES 

E�W AMPLIFIER 

E-W IN 01 RECTI ONAL 
FILTER 

W�E OUT 
DIRECTIONAL 
FILTER 

POWER OUTLETS 

FIGURE 922 . Terminal Pac kage : Tel e phone ; 
C carri er X-61819P or R 

FIGURE 923 . Repe at e r  package! Tele phone ; 
C Carrie r X-61819S 
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920 . APPARATUS CABINETS FO R  TELEPHONE LINE TRANSMISSION EQ.UIPMENT - FIXED PLANT - DESCRIPTION 

Nomenclature Estimated 
Item Name Type No.a Weight Installed 

a Cabinet: Telephone ; �61823D 95 -
Apparatus ; 2 '  4" high 

k Cabinet : Telephone; X-61823E 140 
Apparatus ; 3' 6 "  high 

£. Cabinet : Telephone ; X-61823F 250 
Apparatus ; 7 '  0" high 

aWestern Eleotric Co. code numbers . 

Height 
Installedb 

2 '  4" 

3' 6" 

7 '  0"  

Remarks 

For mounting equipment furnished on 19" panels. Bas built in relay 
rack with 22-3/4" vertical mounting plate space. Cabinets may b e  
stacked. Fumished in one shipping case. A-c c onvenience outlets 
for supplying power to equ.ipment and test sets. Includes drawing 
of power supply Circuit. 

For mounting equipment furnished on 19" panels. Has built in relay 
raok with 35" vertioal mounting plate space. Cabinets may be 
staoked. Otherwise sal!lB as i tam !.o 
For mounting equipment furnished on 19" penels .  Ha s  built i n  relay 
raok with 77" vertioal mounting plate space. Otherwise same as 
item !.. 

bSteel oabinets require floor spaoe l '  10-1/4" wi de x l '  5" deep. Four feet o learance front and 
rear desirable for aocess to equipment . 

� >1 
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9 21 .  TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT - STOCK NUMBERS AND LOGISTICAL DATA . 

Weight . Ibs. Total 

Nomenclature 
Largest Package Weight - Ibs . 

Packed for Packed for 
Name :!Il2e No. a Stock No. E;!5l!ort Ex�rt 

VOICE FREQUENCY TELEPHONE EQUIPMENT 

Panel; Line Terminating and Simplex; Telephone X-61823H 4C6110 30 30 
Panel; Line TerBdnating and Composite; Telephone X-61823C 401806-3 75 75 
Repeater Package: Telephone ; V.F. ( s ingle ) X-61821.T 4B3l98.l 610 610 
Repeater Package: Telephone ; V.F. (triple) X-6l82lK 4B3l99.l 835 940 

VOICE FREQUENCY RINGERS 

Ringer Package : Voice Frequency ;  4-Cirauit X-61820A 4F2060 325 325 
Ringer Package : Voic e Frequency ; 2-Circuit X-6182OB 4FOO60B 145 145 
Ringer TA-3/FT 4F2050-3 70 70 

CARRIER FREQ,UmCY TELEPHONE EQU:rPMF2lT 

Terminal Package: Telephone ; H Carrier X-66217A 4B3202A 125c l25c 

Repeater Paokage: Telephone ; H Carrier X-66217B 4B3202H 70c 70
° 

Panel ; Line Filter and Balancing ; Telephone X-66217C 4B3202HB 40c 40c 

Terminal Pac kage: Telephone ; C Carrier; East X-61819P 4B8363C-l. l  810 1680 
Terminal Package: Telephone ; C Carrier; West X-61819R 4B8363C-2. 1 810 1680 
Repeater Package: Telephone ; C Carrier X-61819S 4B3202C·l 725 1570 
Panel i Transfer; C carrier ;  Pacltaged X-61823B 4C1806-4 150 150 
Telephone Unit EE-105 See paragraph 910 

APPARATUS CABINRrS 

cabinet: Telephone 
Cabinet : Telephone 
Cabinet: Telephone 

Apparatus ; 2 '  4" high X-61823D 401806-7 175c 

Apparatus ; 3' 6" high X-61823E 401806-5 265c 

Apparatus ; 7 '  high X·61823F 4C1806-6 420c 

a Western ElectriC Co. code numbers except TA-3/lT and EE·I05 

b 40 cu. ft. assumed equal to 1 shi p ton. 

C Approximate values . 

1750 

2650 

420c 

TotEU Cu. Ft . 
Packed for 

Ex�rt 

1.8 
3.5 

25.0 
35.5 

11.0 
5.3 
3.6  

6.0c 

4.50 

2. 9c 

75.0 
7 5.0 
75.0 

6.0 

11.0 
15.70 

30.0 

Shil2 Tons 

.1 

. 6  

. 9  

.3 

.1 
.1 

. 2c 

.lc 

.lc 

1.9 
1.9 
1.9 

. 2  

.3 

.4c 

.8 

b 

� ":l . 
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Par .  922 

922 . SELECTION OF EQ.t!IIm:N'r . 
a.  Paragraphs 923 and 924 g1ve a gen­

eral method for selecting the e�ipment 
re�ired to set up the various types of 
telephone c ircuits and systems . De­
tailed information will be found in 
TM 11-2022. Paragraph 923 covers the 
e�ipment 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 descri ptive informa­
tion on the particular equipment . 

b .  In ordering equipment , the intorma­
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 packag� are 
available.  The type and number of voice­
frequency repeater and ringer packages 
should be governed by the total number 
of repeaters and ringers required per 
Office. Obviously, if repeaters and 
ringers were required for two circuits , 
two of the three repeater packages would 
not - be ordered. The proper order would 
be for one three repeater package and one 
four-circuit ringer package . In general , 
greatest use should be made of the three 
repeater package X�61821K and the four­
circuit volce-fre�ency ringer package 
X- 6l820A because of the economy of ship­
ping weight and installation time . 

c .  Paragraph 924 serves 8S a guide in 
selecting equipment which is common to 
an office .  When the e�ipment ordered is 
furnished on panels , the sum of the 
heights of all of the panels should be 
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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 require� 
Each office containing packaged carrier 
equipment should have available a Tele­
phone Unit EE-I05 for use by the linemen , 
so that they can talk over a voice-fre­
quency circuit without disturbing opera­
tion of superposed carrier systems . 

�. An adequate supply of regular and 
emergency power should be supplied at 
each office. The power requirements of  
an office may be  determined by adding 
the sum of the power required for opera­
tion of the telephone equipment to the 
total power required by the telegraph 
equipment as determined from Chapter 10. 
To this should be added 350 VA for op­
eration of test sets,  soldering irons , 
etc . and 350 VA for general lighting. 
Three engine generators are required, 
two to supply regular power and one for 
standby. The load should be divided 
equally between each of the two regular 
power supplies . The generators should 
be connected to the equipment through an 
Automatic Engine Transfer panel in order 
to maintain uninterrupted service.  In­
formation on generators and automatic 
transfer panels will be found in chapter 
12 . Power wiring should also be fUr­
nished to each cabinet. A good offi ce 
ground is required together with adequate 
leads to the equipment cabinets . 



par .  923 

�. SELE CTION OF PACKAGED TELEPHONE TRANSMISSION EQUIPMENT - FIXED PLANT 
EQUIPMENT REQUIRED PER CIRCUIT .  

Equipme nt Required at Each Offi c e  

l!!! ________ �Ty�pe�o�f�C�i�r�cu:;it� ______ __ Name 
Nomenclature Reference Type No .a,b,c Par. Item 

� Non-re eatered Voice C ir cu it 
Order for cond iti ons 1 ) ,  ( 2 ) , ( 3 ) , 

or (4 )  as r equired. 
Cross conne ctirg wire must b e  

ordered separately 

( 1 )  Phys i cal or S i de c i rcu it 
arranged fo r simplex tele­
graph , 20-cycle signaling 

( 2 )  Physi cal or Si de c i rcu it 
equipped with composite 
sets , lOOO-cycle s ignal ing 

( 3 )  Phantom circu it , 20-cycle 
signal ing 

( 4 )  Phantom ci rcuit , lOOO-cycle 
sig nal ing 

.!2. Repeatered Voic e C i rcu it 

( 1 )  At each terminal with out a 
terminal VOice frequency 
repeater 

( 2 )  A t  each terminal with a 
teIlllinal repeater 

( 3 )  At each intermediate repeater 
pOint 

( 4 )  At each r epeater point at which 
a bridged ci rcu it i s  required 

SWestern Electri c Co. code numb er. 

Panel ; Line TeIlllinating X-Sl823H 917 
and Simplex ;  Telephone. 

Panel ; Line Terminatirg X-S1823C 917 
and Compos i te ;  Teiephone . 

Ringer Package : Vo ice X-S1820A 918 
Frequency. or B 

Panel; Line Termina t ing X-Sl823H 917 
and Simplex ; Telephone • .  

Panel; Line Termine ti ng  X-Sl823H 917 
and Simplex; Telephone . 

Ringer Package : Voice X-S1820A 918 
Frequency. or B 

Panel ; Line Term1nati rg X-Sl82 3C 917 
ailil Compos i te ; Telephone. 

Ringer Package: Voice X-S1820A 918 
Frequency. or B 

Repeater Package: Te1e- X-61821J 917 
phone ; Voice Frequency . or K 

Ringer Package: Voi ce X-S1820A 918 
Frequency ( required or B 
only with X-Sl821K). 

Repeater Package : Tele- X-Sl82lJ 917 
phone ; Voi ce Frequency. or K 

Depend s on type of exten-
sion see Instruc t ion book 
X-SS230 . 

bThe numb er ot vo ic e  freque ncy ri ng er packagea required for each office is deter­
mined by the total number of c1 rcuit s requ ir ing ringers at that o ff i ce .  The four 
c i rcuit ringer package X-S1820A should be u sed whenever po ssible in preference to 
the two c ircuit pa ckage X-Sl820B .  The ringers in X-6l82lJ m ay  be used ins tead of 
X-S1820A or B, wh en available. 

cThe numb er of voic e frequency telephone repeater packages required fo r each office 
is determined by the total number of ci rcu it s  requiring vo ic e repeaters at tha t 
offi c e .  The three repeater pa ckage X-6l82lK sh ould be us ed whenever possible in 
preference to the single repeater pa ckage X-S182lJ. 

� 

.!2. 
a or 
b 
� 

� 
a or b 

.!2. 
a or 
� 
.£ or 
d 
a or 
b 

c or 
d 

Table cont inued on next page 
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Par . 923 

SELECTION OF PACKAGED TELEPHONE TRANSMISSION EQUIPMENT - FIXED PLANT EQ.UIPMENT 
RE�UlRED PER CIRCUIT ( Continued). 

EQuipment Required at Each Office 
Nomenclature 

� _________ Ty�p�e�o�f_C�ir�c�u�i�t�______ _ __________ �Name�� ____________ _ Type No.
a,b,c  Reference 

Par. Item 

� TYpe C Carrier System 

(1 ) 

(2)  

( 3 )  

At East Terminal 
In addition provide the 
following: 2 Batteries 
BA- S ,  10 Batteries BA-27 , 
6 Batteries BA-34 

At West Terminal 
In addition provide the 
following: 2 Batteries 
BA-S , 10 Batteries BA-27 , 
6 Batteries BA-34 

At C Carrier Repeater Point 
In addition provide the 
following: 6 Batteries 
BA-34 

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 

X-61S19P 919 

X-61S20A 91S 

X-61S19R 919 

X-61820A 918 

X-61S19S 919 

.!! Type H Carrier System 

(1) At each terminal Terminal package: Telephone; 
H Carrier. 

X-66217A 919 � 

(2) At each H Carrier Repeater 
Point 

Panel; Line Filter and Balanc­
ing; Telephone. 

Ringer Package: Voice Frequency. 
(Voice circuit equipment per 
items � or £ must be furnished) 

Repeater Package: Telephone ; 
H Carrier. 

Two Panels ; Line Filter and Bal­
ancing; Telephone . (Voice cir­
cuit equipment per items � or 
b must be furnished on each 
side of H Repeater) 

X-66217G 

X-61S20A 
or B 

X-66217B 

X-66217G 

919 £ 
918 a or 

_ £ 
919 

919 

� Carrier Transfer Sets 
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(1) At each C Carrier Transfer 
Point 

(2) At each H Carrier Transfer 
Point 

Panel; Transfer; C Carrier; 
Packaged. (Voice circuit equip­
ment per items � or £ must be 
furnished on each side of trans­
fer panel) 

Two Panels ; Line Filter and Bal­
ancing; Telephone. (Voice cir­
cuit equipment per items � or 
b must be furnished on line side 
of each line panel) 

a Western Electric Co. code number. 

X-61825B 919 

X-66217G 919 

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-61S20A or B ,  when available . 

C The 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-61S2lJ . 



�. SELE CTION OF TELEPHONE LINE TRANSMISSION EQUIPMENT - FIXED PLANT 
COMMON EQUIPMENT REQUIRED PER OFFICE . 

Equipment Required at Each Offic e  

par . 924 

Nomenclature Reference 
Item Equipment Required 

! Apparatus Cabinets 

.!!. 

£. 

Equipment mounted on 1 9-inch wide 
panels , not furnished in cabinets , 
should be mounted in one of the 
following apparatus cab inets 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 

Office Tool Sets 

Any offic e  which contains Jack-
aged equipment should be equipped 
with one of the following office 
tool s ets . 

Testin!:l Eg,uipment 

Each office which contains any 
of the following telephone equip-
ment should have available the 
testing equipment listed below. 
Only one t est package of each 
type is normally required per 
offic e .  At each office equipped 
with 

( 1 )  Line Terminating and Simplex 
Panels 

( 2 )  Line Terminating and Composi te 
Panels 

( 3 )  One Voice Frequency Repeat er 
(4)  Two or more 'Voic e Frequenc y 

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 . 

Name 

Cabinet : Telephone; Apparatus ; X-61823D 920 ! 
2.' -4" high� 

Cab inet :  Telephone ; Apparatus ; X-61823E 920 £. 
3 '_6" high 

Cabinet :  Telephone;  Apparatus ; X-61823F 920 £. 7 '  high 

Tool Set : Telephone and Tele- X-6 6086 1511 
graph ; Installation and Main-
tenanc e ;  for Small Offic es 

Tool Set : Telephone and Tele- X-66087 1311 
graph ; Installation and Main-
tenanc e ;  for Medium Offices 

Tool Set :  Telephone and Tele- X-66088 1511 
graph ; Installation and Main-
tenanc e ;  for Large Offic es 

None 

None 

None 
Testing Package : Telephone; X-6182lL 1514 

Voice Frequency 
Testing Package : Telephone ; X-61821L 1314 

Voice Frequency 
Testing Package : Telephone;  X-618l9T 1314 

C Carrier 
Testing Package : Telephone ; X-6l82lL 1314 

Voice Frequ ency 

Telephone Unit EE- I05 919 !! 

aWestern Electric Co. code numbers except Telephone Unit EE-105. 

Table continued on next page 
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Par . 924 

SELECTION OF TELEPHO�� LINE TRANSMISSION �UIPMENT - FIXED PLANT 
COMMON EQ.UIPMENT REQUIRED PER OFFICE (Cant nued J • 

Equipment Required 

� Power Supply 

An adequate supply of regular 
and emergenoy power to c are for 
ultimate office requirement s 
should be provided . In addi tion 
to power required by t el ephone 
and telegraph equipment provide 
the following : 550VA for 
test s ets , soldering irons, 
eto . 550VA for general 
light ing. Refer to Chapt er 10 
for telegraph and tele�pe­
writ er p ower requiranents. 
Power wiring to each oab inet 
must be ordered separately. 

Regular and Emergenoy Power 

f Grounds 

A good ground is required. 
Ground wiring to each line 
of cabinets must be fur­
nished separately. 

Equipment Required at Eaoh Offioe 

Name 

3-115 Volt 60 Cyole a-c Engine 
Alternators. 

Automatio Engine Power Transfer 
Panel,�rUlllber of panels deter­

mined by loa d ,  eaoh panel has 
2 busses , each wi th 50 amperes 
capaoity) 

Modela 

A-lOO-A-GD6 

a Made by Paoific Enterprises , San Francisco, Calif . 
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925 . EXAMPLES OF USE OF PACKAGED EQ.UIP-� MENT . 
�. Three examples , paragraphs 926 , 927 , 

and 9 28 are given to s how the application 
o f  the ordering methods outlined in para­
graphs 925 and 9 24 .  The upper part o f  
each figure shows in a general way the 
type of equipment and c i rcuit arrange­
ments to be set up.  The lower part o f  
each figure shows the equipment which 
should be ordered . The packages are in­
dic ated by boxes outlined by solid lines , 
and the equipment making up each package 
is enc losed by dash l ines . 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 o ffice for setting up 
and maintaining the equipment are shown 
in the boxes below the equipment associ­
ated wi th 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 
c ircuit and a high net loss vo i c e- fre­
quency circuit wi th an intermediate re­
peater. As such a pai r  would ordi narily 
be used for composited d- c telegraph cir­
cuits , line terminating and composi te 
panels , and not line t erminating and s im­
plex panels , are used at the terminals 
o f  the voi c e- frequenc y circu i t .  It is  
assumed that th�re i s  little possi bility 
of fUrther expansion on this line , so the 
single repeater package is  used at O ffice 
B .  The two spare ringers provided in 
this package may be used on other c ir­
cuits terminating there if desired. At 
O ffice A ,  Apparatus Cabinet X- 6l823E is  
required to  mount the several types o f  
voic e  and carri er equipment . A t  O ffice 
C i t  is antic ipated that there may be re­
quirements for fUrther panel mount ed 
e quipment , so Apparatus Cabinet X- 61823F 
has been indicated in preferenc e to the 
smaller cabinet which would otherwis e  be 
adequate . 

c .  Paragraph 927 illustrates the use of 
packaged equipment to provide one Type C 
system and one vo i c e- frequency telephone 
c i rcuit with intermediate repeaters on 
a single open-wire pair .  Although the 

par .  925 

reqUirements for vo ice- frequency ringers 
and repeat ers are identical at Offi c e  A 
and O ffic e  C ,  ordering of different pack­
ages i s  indicated in order to illustrate 
the options which may be exerc ised in 
this connection. O ffice A is  considered 
to be on the outer fringe of a communi­
cations network with little anticipated 
fUture growth . Henc e ,  a single vo ice­
frequency repeater package is used. The 
ringer requirements are met by providing 
only a two-circui t vo ice-frequ ency ringer, 
which to gether wi th the two- circuit 
ringer in the repeater package , meet the 
requirements . O ffice C ,  however ,  is 
assumed to be a larger offi c e  for which 
c onsiderable growth is anticipated. In 
this case a three repeater package is  
provi ded although only one repeater is  
required for the layout shown . A four­
circuit voi c e- frequenc y ringer package 
X- 61820A i s  also used.  The spare re­
peaters and ringers are available for 
use on other c ircuits . 

d. Paragraph 9 28 shows the equipment 
layout for two o pen-wire pair s  arranged 
to provide one Type C and o ne Type H 
c arrier system and two voi c e- frequency 
circuits with terminal and intermediate 
repeaters . The three repeater voice­
frequenc y repeater package X- 61821K is 
used at e ach 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 
O ffi c e  A two four- circuit voi c e- frequen� 
ringer packages X- 61820A are use d ,  leav­
ing three spare ringers for us e on other 
c ircuits . At O ffice C only one four­
circuit voi c e- frequ ency ringer package 
and one two- circuit package are used. 
The use of the two-circuit va ice-frequency 
ringer package X- 61820B in this case is  
a matter o f  judgment and is  shown to in­
dicate the possible variations in treat­
ment . One spare ringer is available at 
O ffice C ;  therefore , one more voice­
frequency circuit could be added between 
A and C without ordering additional 
equipment.  

e .  Illustrative problems in the 
o rdering o f  complete communication sys­
tems are given in chapt er 2 .  

209 



(\:l I-' o 92§.. H CARRIER PACKAGED E9,UIPMENT ON A SIIDLE OPEN WI RE  PAIR . 

a .  C i rcu it A rrangemen t .  

TO 
SWBO 

TO 
SW BD 

OF'FICE A 

b .  packaged Equipment . 

APPARATUS CABINET X- 6 1 8 2 3 F  
(SPARE MTG. 

SPACE:) 

TO r SWBO l nr��2 � 

"--'-' e x  
TELEG. 

LEGS 

V.F. RINGER 
PACKAGE 

X-bl 602.08 

TO D C  
TELEC. 

REPS 

O F FI C E  B 

APPARATUS CABI NET 
X-bI 8 2. 3 D  

T O  DC 
TELEG. 

REPS. 

(SPARE �TG. 
SPACE) 

TO DC 
TELEG 'REPS 

O F F I C E  C 

'-'-'..I e x  
TELEG. 
LEGS 

APPARATUS CASINET X- 6182. � f  
(SPARE MTG. 

SPACE) 

TO 

5WBO 

TO 
SWBD 

v'f. RINGER 
PACKAGE )(-Ed82.08 

1 (1 I I  'jsJ:;�o. 
I I  I 

R I N G E R  2 

TO DC TELEG. 
REPS. 

'g 
Ii 

to t\> 0> 
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�. C CARRIER PA CKAGED EQ.U IPMEN T  ON A SINGLE O PEN  WIRE PAIR . 

�. Circuit Arrangement .  

OFFICE A 

TO $WBD. "'';''k�';:':.I0_ C H  3. 

CAR:R 
T O  v., r 
TELEG. CH 2. 

C CARR 
WEST 
TERM 
W I TH 

COMPOSITE 
SETS 

TO $WIO' 

TO 
swe· 

TE�M -

CH I 

£.  packaged Equipmen t .  

'-'---'.J C)( TELEG. LEGS 

V,f'. TEL_ REPEATER PACr..AGE )(-bla21J 

�;�D'( ___________ 1-1 
APPARATuS CABINET 

X - b I 8 2 :' D  

1�J:{ 
TO SWBo. 

(SPARE !¥ITG. SPACE) 

(SPARE) 
R���R..3 

L..'_+_...J 
TO DC 
TE-L.EG. 

REP. 

OFFICE a 

V.F. TEL. REPEATER 
PACKAGE X-6I82IJ 

rBox OFl  
I SP-AlRE I L!'.��..J 

TO DC 
TELEG. 

REf! 

[-. TEL� 1 
. E E - I 0 5  

1_- ��UN I�- I  
E E - I  O� 

ex 

TO D C  
TELEG 

REF; 

OFnCE: C 

C� • 
C CARR 

fAST 
TERM. 
W I TH 

COMFDS�TE 
SETS 

CH • .J ��:: TELEG. - TE.RM. 

CH I 

'-'-..U ex TELEG LEGS 

V.F. TEL. REPEATER 
PACKAG E )(-61&21 K. 

rc';;A;E)] 
���� ...J I (SPARE) I 
f-���-i -I I L�,! '- J  

TO 
swllo. 

TO 
!!oweD. 

rB�)(-OFl I SPARE· I L���-.J V· F.RINCfER 
PAC t\AGE X-6I S 2. 0 A  

C C A R R  EAST TERM. 
PACI\AGE X- 61 e. 1 9 P  

TO V. F. 
C A RR· 

TElEG. 
TERM. 

, - - - '  

l TEL. UNIT EE - IO !;  

J _ TO _ SWBD· 

� '1 

<0 N ...::1 
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928 .  C AND H CARRIER PA CKAGED EQUIPMENT ON 'TWO OPEN WIRE PAIRS . 

a .  C ir c u i t  Arrangemen t .  

TO 
SW B D  

TO 

TO 
SWBD 

O F F I C E  A 

- 1000 1 20 -
CYCLE - R I N G E R  -

- 1 0 00 / 20 t--
CYCLE 

1- R I N G E R  t--

--
1 000 / 20 r--

CYC L E  
1- R I N G E R  r---

1- 1000 / 20 -
C Y C L E  C H 3  

1 - R I N G E R  -

'EG' TERM {� 

,------
1 0 0 0  / 20 r---

CYCLE C H I  
R I N G E R  r--'----

H C A R R .  
W E S T  

T E R M .  

V.F. R E P.  
W I T H  

C O U POSITE 
SETS 

� C X .  
T E L EG. 

LEGS. 

V.F. R E P.  

C X .  
TELEG. 

LEGS � 

C C A R R. 
WE ST 
TERM. 
WITH 

C O U POSITE 
SETS 

'---

OF F I C E  B 

r-f-- r---- r--
H C A R R .  

R E P  

-

v.F. R E P  
W I T H  

COUPOSITE 
S E T S  

,TlTI/ CX.  
TELEG. 

L E G S .  

V. F. R E P  

C C AR R .  
R E P  WITH 
C O UPOSITE '---

5ETS f--
'\ I I I 1 /  

C X. 
TE LEG. 

LEGS. 

f--

O F F I C E  C 

-
,-- H C A R R .  - 1 0 00 /20 I--

E A S T  CYCLE 
T E R M .  r-- R I N G E R  f---

'---

r-
V.F. R E P  r----- 1 000 1 20 I--W I T H 
COU POSITE CYCLE 

SETS - R I N G E R  f---
II 

'---
C X .  

TELEG. 
LEGS. 

r-- 1 0 0 0 / 20 f---
V.F. R E P. CYCLE '----- R I N G E R  f---

'---- '----

C X .  
T E L E G. 

LEGS 

IT' 
- 100 0 1 20 r---

G H 3  CYCLE - ,-- R I N G E R  f---

C C A R  R. 

�} TO VF 1 
EAST 
T E R M  
W I T H  

COUPOSITE 
SETS -

,-- 1 000 12 0  

C H I CYCLE 
- R I N G E R  

-

TO SWBD 

ERM 

TO 
WBD 

I-tJ III I-j 
IC '" 
00 
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b .  PaC kaged Equipment .  

V.f, RING E R  
PACKAGE X-61B20A 

Y. F.  R E P.  T E S T. 

PAC KAGE X-6tB2 I L  

TOOL S t.  I tot< 
SMALL OFFICES 

X- 66086 

P OW E R  S U PPLY 
EQ PT. 

OFF I C E  A 

OFF I C E  B 
APPARATUS CABINET 

X-6 1 8 2 21 E  

O F F I C E  C 
APPARATUS CABINET 

X-6[82'3F 

APPARATUS CABINET 
X-6 1 B 2 � D  

SPARE 
MOUNTING 

SPACE 

SPAR E 
MOU N T I N G  

S PACE 

V.F. R INGER 
PACKAGE 
X- 6 1 82.0B ::::::::=:1'--TO S WBD. 

V.F. TE L . REP. PACKAGE X- 6 I B E I  K V.F. TEL. R E P.  
PAC KAGE X-61 821 K 

1c5PARili 1 1 

rliH C ARR . ttl L INE 
PANEL � 

V.F. T E L. R E P.  
PAC KAGE X-61821 K 

1---- TO DC. TO DC. r-;;- -- I S��D BOX OF I TELEG. REP TELEG. REPS. BOX OF I I S PA R E  I I SPARE I 
L��� I��� � 

C C A R R .  EAST T E R M .  
PAC K A G E  X- S I S I 9 p  

IE�� I i - -
TERM. I 1 EAST I -------1-., LINE &. H TERM. i+==-t--TO v.r C_RR. 

POW E R  I I BAY TELEG. TERM. 

I_BAY_I L _ _  -.l 
180x-0-F1 rBciXOFi TO oc. 1B00oF] 
ll�tti L�ll� T���G. l1=B�J 

PAC KAGE X-6 1 8 1 9 T 

BAT TE R I E S  2 SA-a 
10 BA-27 
6 BA-34 

L TEL. UNIT --I 
E E  - I  05 

V.f. R EP. TEST. 
PAC KAGE X-S182tL 

TOOL St.1 tUH 
SMALL OFFICES 

X-6 6086 [ TEL.UNIT 
E E - 1 0 5  

C CARR. TEST. EQPT. 

PAC K AGE X-61819T 

POWER SU PPLY 
E Q PT. 

BAT T E R I E S  6 BA-2:.4 

TOOL S E T  FOR 
SMALL OFFICES 

X-6 6 0 6 6  

T E L .  U N IT J EE - 1 05 

. 

V.f. RER TEST. 
PA C K A G E  X- 6 1 6 2 1  L 

C CARR.  TEST. EQPT. 
PAC KAGE X-618 19T. 

POWER SUPPLY 
EQ PT. 

BATTERIES 2 BA- B 
10 BA- 2 7  6 BA- 3 4  

'U Pl I-j 
<0 
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par .  1001- 100 5 

CHAPTER 10 
TELEGRAPH EQ,UIPMENT 

Se c tion I 
General 

1001 . INTRODUCTION . 
a .  The telegraph e quipment referred to 

in-this chapter i ncludes tacti cal and 
fixed plant e quipment for operation on 
wire circuits and on radio links in com­
b i na tion with o ther communi cation equip­
ments . Telegraph e quipment includes car­
r i e r  terminal e qu i pment , d- c equipme nt ,  
tele typewri ter e qu i pmen t  and radio­
teletype terminal e quipmen t .  

b .  Compo s i te s e ts and simplex coils 
for deriving d- o telegraph c i rcui t s  are 
included in the telephone line trans­
mis si on e qui pment oovered in chapter 9 .  

c .  Se otion I I  oovers ta cti cal e qui p­
ment and s e otion I I I  oovers fixed plant 
equipment . In addi tion to d e s ori ptive 
ma tte r ,  s to ck numbers and log i s t i cal data 
these two s e ctions also give illustra­
tions of the use of the various taoti cal 
and fixed plant telegraph e quipments . 
The same test sets , tool equipment and 
teletypewri ter supplies are used w i th 
bo th tacti cal and fixed plant equipment . 
Tes t  packages are furni shed w ith fixed 
plant pa ckaged equipment s .  These i tems 
are covered in se o tion IV and in 
ohapter 13 . 

d .  Informa t ion on the engineering of 
systems employing telegraph e qui pment 
may be obtained from �le ctri cal Communi­
oation Systems Engineering - General In­
formation" TM 11-486 . More detailed 
informat ion r egarding parti cular types of 
e qu ipment oan be obtained from "Applica­
tion of Fixed Plant Telephone and Tele­
graph Paokaged Equipment to Open Wire 
Line s "  TM 11-2022 and to Technical 
Manuals , Instruction Books o r  Ins truc­
tion Manuals covering the individual 
e quipments .  Te ohni cal Manuals are is sued 
by the War Department .  Instruction Bodffi 
( X-numbers ) are prepared by the Western 

Ele c tri c Co . Ins tru ction Manuals are 
prepared by Teletype Corpora tion . 

e .  In many oases tacti oal and fixed 
plant equi pment may be employed i n  the 
same sys tem .  A problem illus trating the 
interoperation of taoti cal and fixed 
plant wire t el egraph e qu i pment is given 
in chapter 2 .  

f .  As a rule taoti cal teletypewri ter 
equipments are no t suppli ed with line 
relays whereas f ixed plant teletypewri ter 
equipment are suppl ied with l ine relays . 

Section I I  
Telegraph and Tele typewri ter Tacti ca l  

Equipment 

� . GENERAL . 
!. The outstanding feature of tacti-

cal telegra ph and teletypewr i t e r  equip­
ment is that oonnections are e s tabli shed 
in the f i e ld by use of cords , plugs , 
and binding po s ts w ithout the need 
for s o ld ered conne ctions . FUr thermore ,  
controls for obtaining the required 
operating options and means for measur­
ing voltage and ourrents are oon­
veniently looated on exterior panels . 

£. The ta oti cal carri e r  telegraph 
terminal equipment i s  des igned to 
employ one of the ohannel s  mad e avai l­
able by the carrier telephone ta oti oal 
e quipment . 

� .  Tel e typewriter sets are i s sued 
in all cases wi th a line uni t , re cti­
f i er and t e l e typewri ter , and some s e ts 
are i s sued with a gasoline engine 
power uni t in add i ti o n .  Repeater set 
nomenolature applies to a terminal or 
an int ermediate d - c telegraph repeater 
and the s e ts are i s sued without a 
tele typewri ter or a power uni t .  Tele­
graph s e t s  are manual Morse sets and 
are is sued without ground rods , line 
or local batteri es . 

1003.  DESCRIPTIVE INFORMATION . 
--a: For convenience in pre s enting 
thIs information the tacti cal tele­
graph e quipment has been divided into 
three categori e s  name l y ,  d - c  w i re 
e quipment , carri er e quipment , and 
tel e typewri ter e qUipment . 

£. The d - c  t el egraph repeaters Were 
deS i gned e s pe ci ally for o pera tion on 
long f i eld wire oircui ts . They are , 
however, e qually adap table to oom­
pos i ted open wire and cable line s .  
The t erminal repeaters are sui table 
for interopera t i on with Bri tish 
terminal e qUi pment . 

� .  Des criptions of the various i tema 
of e quipment are given in paragraphs 
1006 , 1007 and 1008 and the component 
parts of s e ts are given in paragraph 
1009 . 

1004 . STOCK NU1ffiERS AND LOGISTI CAL 
DATA . 
Paragraphs 1010 and 1011 give 

s to ck numbe rs , weights B.nd volumes of 
the various tel egraph and teletype­
writer equi pments and sets . 

1005 . ILLUSTRATI ONS . Paragraphs 1012 
to 1015 inclusive g i ve illus tra­

tions of the us e of tac ti cal te legraph 
e qu i pment on point to point c ir ouits 
employing neutral , polarential and two 
path polar methods of line transmission . 
Paragraphs 1016 and 1017 illustrate 
the use of thes e  e quipments in tele­
typewri ter swit ching networks and 
paragraphs 1 018 and 1019 i llustrate 
the i r  use with d- c loops to carrier 
telegraph terminals . 

215 



N f--' en 1006 . D-C WIRE TELEGRAPH EQUIPMENT - TACTICAL - DESCRIPTION.  

Nomenclature Fig. Carrying Case or Chest . 
Name � li2..- Weight and Dimensions 

switchboard BD-100 1004 225 lbs . incl. chest CH-70 
for running spares ,  tools 
and accessorie s .  Swbd. 
transported in iron frame-
work which forms a stand 
when in service. Chest 
CH-70 is 21-1./2"xl2-1./2" 
x 7" and 40 lbs. packed. 
Swbd. in field use is 16" 
xl6"x26" and lBO lbs . 

Line unit BE-77 25 lbs. in Chest CH-53 
with accessories , running 
spares and tltpwr.supplies. 
Chest CH-S3 is ll-1/2" x 
19" x 10-1./2" .  

Line Unit BE-77-A 1001 28 lbs. in Chest CH-53-A 
or with accessories, running 

BE-77-B spares and tltpwr .supplies . 
Chest CH-53-A is 11-1/2" 
x 19" x 10-1./2" .  

Repeater ill-30 1002 130 lbs . in carrying case. 
(Terminal) Cover opened for service 

and repeater not removed 
from cas e. Case is 25" 
xlS"xl4-1/2" .  Running 
spares supplied in case. 

Repeater TG-31 1003 120 lbs . in carrying cas e.  
(Intermediate) Cover opened for service 

and repeater not removed 
from ease. Gase dimensions 
2S" x 16" x 14-1/2" .  Runn-
ing spares supplied in case. 

Approx. 
Size in 

��ia 

16x 
16x 
S2 

6x8x6 

6x8x8 

25x 
15x 
16 

25x 
15x 
16 

Approx. Power 
InQut Reg, b 

150 W. at 115 V 
d-c 

.060 amp. at 
ll5 V. d-c 7 W. 
(tltpwr.magnet ) 

.OBO amp. at 
ll5 V. d-c 7 W. 
(tltpwr.magnet ) 

100 V.A. at 
115 V. or 230 V. 
50/60 eyc . a-c. 
50 W. at ll5 V. 
d-c .  D-c power 
S ouree must be 
non-grounded. 

95 V.A. at 
ll5 V. or 230 V. 
50/60 cyc. a-c. 
25 W. on 115 V. 
d-c . 5 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. 

Tech, Man, 

TI4 11-558 

T.M ll-3S9 
and 

TI4 11-354 

TI4 11-359 

TIL 11-0004 

'lY 11-2005 

Remarks 

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 . 

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. 

Same as Line Unit BE-77 except that the bias measuring feature is in­
cluded in the unit and separate bias meter is not required. Part of 
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. 

D-c telegraph terminal-type repeater used for making connections from 
two-path polar or polarential line circuits to neutral type local cir­
cuits such as used in teletypewriters, Switchboard BD-100, Line Unit 
BE-77-A and to Telegraph Tenninal CF-2-( ) when long polarent1al circuits 
are employed. Contains built-in rectifier for operation on 115 or 230 
volts a-c and also contains a built-in manual telegraph set. Is supplied 
with a 115 volt power receptacle for supplying teletypewriter motor. Test 
Set I-193-A is used for testing and adjusting the polar relays . Part of 
Repeater Set TC-18 (Tenninal) . 

D-c telegraph intermediate-type repeater for retransmitting signals from 
one polarential line section to another polarential line section (differ­
ential s ending 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 ll5 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) . 

'U po '"1 
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Nomenclature Fig . carrying Case or Chest . 
Weight and Dimensions Name � .!lli-

Telegraph Set �5-A 

Telegraph Set lU-5-B 

7 lbs. with batteries and 
in Case CS-49-A which is 
B"J<fi·xlO� with adjustable 
shoulder strap. 

1005 8-5/4 lbs. with bat . and 
in Case GS-49-A which is 
8"X£"x1O" with adjustable 
shoulder strap. 

Approx. 
Size in 

Oper. Approx. Power � Input Reg. b 

Bx7x5 

8x7x5 

1 Bat. BA-2 
2 Bat. BA-30 

1 Bat . BA-2 

a The first two dimensions represent minimum floor spsce requirements, 
When equipment with front and rear covers is set up for service, it 
should be placed three or four feet fram a wall to permit removing 
the rear cover for maintenance, 

VOLT S- MA - B I A S  

Tech. Man. 

xu: 11-35l 

Tl4 11-35l 

Remarks 

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 provide .. 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 mil.lia.mperes and has air-gap and 
spring-tension adjustmerrt . Ground rods and batteries are not furnished 
with set. 

Same as Telegraph Set lU-5-A except box is steel instead of allUDinum 
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 fOlU1d in Chapter 12 ,  

[LIN E B I N DI NG POST rGRO U N D  
B I N D I N G  POST 

r�Nt-g��!o�SE 

FIGURE 100 1 .  Line U n i t  BE- 7 7 -A or BE-77 -B 
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HANDLES 
FOR REMOV I NG 
EQUI P M E N T  
FROM CARRYING 

CASE ____ ___o 

PLYWOOD CARRYI NG 

POCKET FOR 
TEC H N ICAL 

FIGURE 1002. Repeater TG- 30 ( Terminal ) 

O PERATI N G  

I N STR UCT I ON S - ' 

SPARE LAMPS 

AN D FUSES --

HAND LES FOR 

REMOVING 

EQU I PM ENT FROM 

CARRY I N G  CASE -

PLYWO�D 

CA R R YI NG 

CAS E  

POCKET F O R  

TECH N I CAL 
MAN UALS 

FIGURE 1003. Repeater TG- 31 ( Intermediate ) 
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UPP E R  PATCH I NG JACKS 

N I G HT A L A R M 
K E Y  
LOWER PATCHING 
JACKS 

LINE CU R RENT, VOLTAGE AND 
B I A S  METER 

LIN E  RHEO STATS 

TER KEY 

L I N E  CU R R E NT K EY S  

LOCAL B I  A S  J A CKS 

L INE BAT T ERY 
SWI T C H ES 

BLOW N  FUS E  I N DI C ATORS 

FIGURE 1004 . SWit chboard BD- 100 

HEADSET 
R ECEIVER 

FIGURE 1005 . Telegraph set TG- 5-B 
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1QQ1. CARRIER TELEGRAPH EQUIPMENT - TACTICAL - DESCRIPTION . 

Nomenclature 
Name Type No. 

Tehgraph 
Terminal 

Telegraph 
Terminal 

Telegraph 
Terminal 

CF-2-A 

CF-2-B 

CF-6-t ) 

Telegraph TH-l/TCC-l 
Terminal 

Shown in 
Figure No. 

1006 

1007 

1008 

Carrying Case or Chest . 
Weight and Dimensions 

Dimensions in 
Operation (inches) a 

Approximate Power 
Input Reguirementsb 

Technical Manual 
Instruction Book 

Instruction Manual 

550 lbs . per bay. (Bay 1) 
in case 5 1 6" x 27-1/2" x 
19" . Bay 2 has same di­
mensions and weight as 
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. 

575 Ibs. in case 5 1 6 "  x 
27-1/2" x 19" . Furnished 
with front and rear covers. 
Front cover is removed for 
service .  Case is supplied 
with rurming spares and jXllsr 
relay adjusting tools . 

400 Ibs .  in case 4 1 2 "  x 
24" x 17". Supplied with 
front and rear covers . 
Front cover is removed for 
service. Case is supplied 
with rurming spares and jXllar 
relay adjusting tools. 

27-l/2xl9x66 (Bay 1) 
Bay 2 is the same 
size. 

27-l/2xl9x66 

24xl7x50 

250 V.A. at 115/230 
vo�ts 50/60 cycles 
(Bay 1) . Same for 
Bay 2 .  

325 V.A . at 115/230 
volts 50/60 cycles 

175 V.A. at 115/230 
voUs 50/60 cycles 

TY 11-355 

TM 11-355-B 

X-666l6 

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 Tetephone Terminal Set TC-21-( ) .  

Remarks 

Voice frequency carrier telegraph 
terminal providing 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-( ) .  

Voice frequency carrier telegraph 
terminal containing two circuits for 
use primarily in comhination 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 cycles. 
Case is supplied with rectifiers and 
relay test circuit . 

Known as StDX. See paragraph 1025. 

t-c;t Pl ..., 
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SUMMARY OF 
INSTRUCTIONS 

SPARE POLAR ­
RELAY 

POLAR RELAY-' TEST 
INSTRUCTIONS 

SPARE POWER 
TUBE 

POLAR RELAY TEST TOOLS 

BINDING POS 

FIGURE 1006. Telegraph Terminal 
CF-2-A ( One bay )  

B I N D I NG POSTS 

SPARE FUSES 

CONTROL 

RECE I V E R  PANEL 

CHANNEL FREQUENCY 
OSCILLATOR PANEL 

FIGURE 100 7 .  Telegraph Terminal 
CF-2-B 

POWER CORO 

FIGURE 1008 . Telegraph Terminal 
CF-6-A 

PANEL 5 AND 6 
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1008 . TELETYPE WRITER EQUIPMENT TACTICAL - DESCRIPTI ON 

Nomenclature Carrying Case or Chest . 
Name Type No. Weight and Dimensions 

Teletypewriter 'ID-7-A or 225 Ibs .  in Chest c CH-5O-A 
'ID-7-B (20" x 25" x 18-5/8") and 

ChestC CH-62-A (18-3/8" x 
Shown in Fig. 1009 18-5/8" x 16-1/4" ) .  Base 

of machine carried in 
Chest CH-SO-A (weight 138 
Ibs . )  and typing unit in 
Chest CH-62-A (87 Ibs . )  

A{>prox. 
Sue in 

Opera � 
20x 
19x 
42 

Approx. Power 
Input Req.b 

140 V.A . on 115 V .  
SO/60 cyc. or 
110 W. on 115 V .  
d-c (motor power 
only) 

Tech. Man. 
Instr .Book . 
Instr.Man.a 

TM 11-352 
and Instr. 
Man. No. 11 

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 ('ID-7-B 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 368 or 404 o.p.rn. by use of proper tuning fork. Tele­
typewriter 'ID-7-B is the same as Teletypewriter TG-7-A except that certain minor 
features not required in tactical service have been omitted. Part of the Tele­
typewriter Sets EE-97, EE-97-A , EE-98, EE-98-A and Telegraph Central Office Set 
TC-3. 

Teletypewriter 'ID-37-B 225 Ibs. in Chest CH-50-B 
or F (20" x 25" x 18-5/8") 
and Chest CH-62-B or F 
(18-5/8" x 18-5/8" x 
16-1/4') • Base of machine 
carried in Chest CH-50-B 
or F (158 Ibs . )  and typing 
unit in Chest CH-62-B or F 
(87 Ibs . ) 

20x 
19x 
42 

140 V.A. on 115 V. TIll 11-352 Same as Teletypewriter TG-7-B except equipped with keyboard and type-bar sym­
bols for cormnunication and for sending and receiving "weather" information. Part 
of Teletypewriter Set EE-IOZ. 

Reperforator 
Transmitter 

TG-26-( ) 33x 
19x 
38 

SO/50 cyc. or and Instr. 
110 W. on 115 V. Man . No. 11 
a-c (motor power 
only) 

225 V.A. on 115 V. TIll 11-357 
50/60 eyc. a-c and 
190 W. on 115 V. TM 11-2201 

Shown in Fig. 1010 

225 Ibs . in carrying case 
(53' x 25" x 19" ) .  Cover 
removed for s ervice and 
used as a table . d-c (motor power 

Perforates and types message on the tape from keyboard locally or from line 
signals and sends signals from tape run thru transmitter. Typing reperforator 
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
nnmication keyboard and type-bar symbols . 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 adjus table for 368 or 404 o.p.m. Motor switch control. Part of 
fteperforator Teletypewriter Set Te-16 . 

Reperforator 
Transmitter 

Perforator 
Set 

Perforator 
Transmitter 
Set 

Reperforator 
Transmitter 
Set 

for typing reperf . 
and trans . dis-
trib. only) 

'ID-27-( ) 225 Ibs . in carrying case 
(53" x 25" x 19") . Cover 

30x 225 V.A. on 115 V. 
19x 50/60 cyc. a-c 

removed for s ervice and 38 190 W. on 115 V.d-c 
used as a table . (motor power only) 

'ID-ll 145 Ibs. 18x 135 V.A. on 115 V. 
18x 50/60 eyc. a-c 
39 

'ID-23 180 Ibs . 2u 225 V.A. on 115 V. 
18x 50/60 cyc. a-c 
59 

TG-25 195 Ibs. 2u Z15 V.A. on 115 V. 
18x 50/60 eyc . a-c 
41 

a The first two dimensions represent minimum floor space 
requirements. Additional space will be required. When 
equipuent 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. 

TIll 11-357 
and 

TIll 11-2201 

TId 11-553 
and Instr. 
Man. No. 9 

TM 11-355 
and Instr. 
Man. No. 8 

TM 11-355 
and Instr. 
Man. No. 12 

Same as Reperforator Transmitter 'ID-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 Te-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 
4TPETZ. Rectifier 4TRECli. 

Perforates tape locally only and tape is run thru transmitter which sends mess­
age . Uses same perforator as Perforator Set TG-ll. Both units are InOWlted 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-4O. 
Rectifier 4TRECll. 

Perforates tape (without typing) from incoming line s ignals only. Tape is run 
thru transmitter which s ends message. Equipments mOW1ted on a metal table which 
also mounts rectifier to provide d-c for local circuits . Both units equipped 
with series a-c governed motors with switch control. This eqUipment is commer-
cial, "substitute standard" . Stop gap for TG-26-( ) .  Table 4TXRT-98. Recti­
fier 4TREC12 . 

b Gasoline engine power Wlits 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 'ID-7-B are Chest. CH-50-B or F and CH-62-B or F .  

d Teletype Corporation. 

'"d P> .., 
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BASE OF 

SEND-REC­
BREAK KEY ,_ 

CHEST CH- 50 -A_�, ;'KY, 

POWER CONTROL 
SWITCH l 

FIGURE 1009 . Teletypewriter TG- 7-A 

TYPING REPERFORATOR 
WITH KEYBOARD ---� 

TRANSMITTER 
D I STRI BUTOR 

CASE 
BASE 
[CARRYING 

CARRYING 
CASE 
COVER 

TAPE COMPARTMENT 

l l NSTRUCTION 
MANUAL 

FIGURE 101 0 .  Reperforator Transmi tter TG- 26- ( ) 
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l\> l\> "'" 1009 . TELETYPEWRITER SETS - TACTICAL - COMPONENT PARTS . 

Nomenclature 
Name 

Telegraph Central 
Office Set 

Shown in Fig. 1011 

Reperforator 
Teletypewriter Set 

Reperforator 
Teletypewriter Set 

Repeater Set 
(Terminal) 

Repeater Set 
(Intermediate) 

!il:E!! No. Quantity 

TC-5 1 

1 

1 

1 
2 

TC-16 1 

1 

1 

2 

TC-17 

TC-18 1 

2 

TC-19 1 

2 

Ma.ior ComQonents 

Switchboard BD-IOO (no chest required) 
Chest CH-70 (tools and running spares only) 

Teletypewriter TG-7-Ac (in two chests) 
Chest CH-5Q-A 
Chest CH-62-A 
Chest CH-55 (running spares and supplies )  

Rectifier RA-45-B 
Case CS-82-A 

Power Unit PE-75-D (on skids ) 
Ground Rod GP-29d 

Reperforator Transmitter TG-26- (  
( complete i n  chest) 

Rectifier RA-87 
Chest CH-158 

Line Unit BE-77-A 
Chest CH-55-A (with running spares and supplies )  

Ground Rod GP-29d 

Same as Reperforator Teletypewriter Set TC-16 
except that Reperforator Transmitter TG-27-( ) e 
is substituted for Reperforator Transmitter TG-26- (  ) 
Repeater TG-50 

( Complete in carrying case) 
Ground Rod GP-29d 

Repeater TG-51 
( Complete in carrying case) 

Ground Rod GP-29d 

Dimensions (inches)a 

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 

50 x 16 x 19 
56 x 19 x 26 
1-1/4 diam. x 56 long 

Total 51 cu. ft. 
25 x 55 x 19 

12-1/2 x 18-1/2 x 10-1/2 

11-1/2 x 19 x 10-1/2 
1-1/4 diam. x 56 long 

Total 12 cu. ft . 

Total 12 cu . ft . 

25 x 14-1/2 x 16 
1-1/4 diam. x 56 long 

Total 5-1/2 cu. ft . 

25 x 14-1/2 x 16 
1-1/4 diam. x 56 long 

Total 5-1/2 cu. ft . 

Weight in 
Operatio� (pounds) 

180 
45 

158 
87 
54 

190 
525 

--1&. 
1015 

225 

59 

51 
-1§. 

551 

551 

150 
--1&. 

146 

120 
--1&. 

156 

a The first two figures are minimum floor dimensions . When arrang­
ing a set for service provide adequat e space ( 5  or 4 feet front 
and rear) for operation and maintenance .  

C Teletypewriter TG-7-B in Chest CH-50-B or F and Chest CH-62-B or 
F may be issued in place of Teletypewriter TG-7-A . 

b Total "weight-in-operation" includes carrying case or chests , 
running spares , accessories and equipment unit supplied therein. 

d Ground Rod MX-148/G, 6 ft . long , 5/4 in. diam. , weight 10 pounds 
may be substituted. 

e Reperforator Transmitter TG-26-( ) except typing reperforator 
equipped with "weather" communications keyboard and type-bar symbols. 

!-cJ III I-j 
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Nomenclature 
Name Type No . 

Telegraph Terminal TC-22- ( 
Set ( Carrier) 

Teletypewriter Set EE-97 

Teletypewriter Set EE-97-A 

Shown in Fig. 1012 

Quantity 

1 

1 
2 
2 
2 
1 

1 

1 

1 

2 
1 

1 

1 

1 

2 
1 

Major Compon_ent_s 

Telegraph Terminal CF-2-A 

or 
Telegraph Terminal CF-2-B 
Ground Rod, Hubbard No. 9566 or equal 
Ground Rod Clamp, Reliable No. S-58 or equal 
Clamp TM-I06 
Maintenance Equipment ME-75c 

Wire W-2 
Wire W-69-A , 150 feet 

Teletypewriter TG-7-A (in two chests ) 
Chest CH-50-A 
Chest CH-62-A 

Rectifier RA-57 
Chest CH-51 

Line Unit BE-77 
Chest CH-55 (with running spares , supplies and 

Bias Meter 1-97-A in CS-49-A) 
Ground Rod GP-29d 
Power Unit PE-77- (A through E )  

Teletypewriter TG-7-B (in two chests) 
Chest CH-50-B or F 
Chest CH-62-B or F 

Rectifier RA-87 
Chest CH-158 

Line Unit BE-77-A 
Chest CH-55-A (with running spares and supplies) 

Ground Rod GP-29d 
Power Unit PE-77 (A through E) 

Total 

Dimensions (1nches)a 

27-1/2 x 19 x 66 (Bay 1) 
27-1/2 x 19 x 66 (Bay 2 )  

27-1/2 x 1 9  x 66 
1/2 diam. , 72 long 

(5-1/2 cu. ft . )  

45 cu. ft . ( CF-2-A) 
25 cu. ft . (CF-2-B) 

20 x 25 x 19 
18-1/2 x 20-1/2 x 16-1/2 

12-1/2 x 16-1/4 x 9-5/4 

11-1/2 x 19 x 10-1/2 

1-1/4 diam. x 56 long 
17 x 21-1/2 c 22 

Weight in 
Operation 
(pounds )b 

530 
550 

575 
10 

50 
2 

__ 5 

li2? 
642 

158 
87 

40 

52 

16 
127 

Total 16-1/2 cu. ft . 440 

20 x 25 x 19 
18-1/2 x 20-1/2 x 16-1/2 

12-1/2 x 18-1/2 x 10-1/2 

11-1/2 x 19 x 10-1/2 
1-1/4 diam. x 56 long 
17 x 21-1/2 x 22 

158 
87 

59 

28 
16 

..ll1 
Total 16-5/4 cu. ft . 455 

a The first two figures are minimum floor dimensions . When arrang­
ing a set for service provide adequate space (5 or 4 feet front 
and rear) for operation and maintenance .  

c Spare parts i n  this list may be supplied through organiza­
tional maintenance . 

b Total "weight-in-operation" includes carrying case or chests , 
running spares , accessories and equipment unit supplied therein. 

d Ground Rod MX-148/G, 6 ft . long , 5/4 in. diam. , weight 10 
pounds may be substituted. 

Table continued on next page 

� 11 . 
I-' o o 10 



N N 0> 
TELETYPEWRITER SETS - TACTI CAL - COMPONENT PARTS ( Continued ) 

Nomenclature 
Name Type No . 

Teletypewriter Set EE-98 

Teletypewriter Set EE-98-A 

Teletypewriter Set EE-102 

Quantity Ma.ior Components 

Same as Teletypewriter Set EE-97 except power unit 
is omitted 

Same as Teletypewriter Set EE-97-A except power 
unit is omitted 

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 

b 

o Dimensions (inches)a 

Total 12 cu. ft . 

Total 12-1/4 cu. ft . 

Total 12-1/4 cu. ft . 

Weight in 
Operation 
(pounds)b 

313 

328 

528 

a The first two figures are lllJ.n:J_IlUlJll floor dimensions . When arrang­
ing a set for service provide adequate space (3 or 4 feet front 
and rear) for operation and maitenance. 

Total "weight-in-operation" includes carrying case or chests , 
running spares , accessories and equipment unit supplied 
therein. 

C H EST CH -62-A 

FI GURE 1011 . Tel egraph C entral O ffic e Set TC- 3 

c Teletypewriter TG-7-B except equipped with "weather" C� 
munications keyboard and type-bar symbols . 

RECTIFIER RA-87 Ii CHEST CH- 1 5 8  {l1 
BASE OF PRINTER T G - 7- B li C HEST CH-50-F 

LINE UNIT B E -77-AI!. CHEST cH --S3-Al 
PRINTER TG- 7 - 8  CHEST C H - 6 2 - f, 

FIGURE 1012 . Teletypewri ter Set EE- 9 7-A 

UNIT PE - 77-0 

� Ii 
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1010 . TELEGRAPH AND TELETYPEWRITER EQ.UIPMENT - TACTICAL - SroCK NUHBERS AND LOGISTICAL DATA . 

Nomenclature 
Name 

Switchboard 
Line Unit 
Line Unit 
Repeater (Terminal) 
Repeater (Intermediate)  
Telegraph Set 

Telegraph set 
Telegraph Terminal ( Carrier) 
Telegraph Terminal ( Carrier) 
Telegraph Terminal (Carrier) 
Teletypewriter 
Teletypewriter 

Teletypewriter 
Reperforator Transmitter 
Reperforator Transmitter 
Perforator Set 
Perforator Transmitter Set 
Reperforator Transmitter Set 

Ground Rod 
Ground Rod 
Ground Rod 
Ground Rod 

T�e No, Stock No. 

BD-100 4A2560 
BE-77 4Tl05554 
BE-77-A 4Tl05554A 
TG-50 4A2850 .1 
TG-51 4A2151 
TG-5-A 4A280SA 

TG-5-B 4A2805B 
CF-2-A 4A2892A 
CF-2-B 4A2892B 
CF-6-( ) None assigned 
TG-7-A 4T2.15A-l 
TG-7-B 4T2.28A-l 

TG-57-B 4T2.25A-l 
TG-26-( ) 4Tl2 .lA-l 
TG-27- ( ) 4T12 .2A-l 
TG-ll 4T8.5A-l 
TG-25 4T6 .6A-l 
TG-25 4T7 . 2-1 

Total Weight 'Eounds� 
Packed for 

Ex� 
575 

40 
40 

170 
160 

9-1/4 

11-1/4 
1460 

760 
520 
400 
400 

400 
570 
370 
200 
325 
355 

In Chest or 
CarrYing Case 

225 
25 
28 

130 
120 

7e 

8-3/4e 
1060 

575 
400 
225 
225 

225 
225 
225 

Total Displacement (cu.ft . �  
Packed for In Chest or 

�ort Caraing Case Ship Tonsa 

10 5.0 0.5b 
2.9 1.55 O.lc 
2 .9 1.55 O.ld 
6.5  3.4 0.2 
6 .5 3.4 0 . 2  
0 .36 0 .18 

0. 56 0.18 
84 40 2.1 
42 20 1.1 
27 12 0.7 
27 8 . 7  0.7 
27 8.7 0.7 

27 8.7 0.7 
22 9.2 0.5  
22 9.2 0.5 
17 0.4 
25 0.6 
25 0.6 

GP-16 5B4416 
GP-29 5Z5529 

16" long , weight 2 pounds . Used with Telegraph Sets TG-5-A and TG-5-B 
3 '  long, 1-1/4" diam. , weight 8 pounds 

MX-148/G 5Z5550-148 
Hubbard 5Z5552 

6 '  long , 5/4" diam. , weight 10 pounds 
6 '  long, 1/2" diam. , weight 5 pounds 

No. 9566 

a A "ship ton" equals 40 oubic feet. 

b Inoludes Chest CH-70 with t ool s aDd running spare parts. 

c Includes Chest CH-53 with running spare parts aDd supplies. 

d Inoludes Chest CH-53-A with running spare parts and supplies. 
Line Unit BE-77-B also supplied in Chest CH-53-A aDd weight 
aDd displacement is the same as tor Line Unit BE-77-A. 

e Includes one Battery SA-2 aDd two Batteries SA-30. 

'tJ P' '1 
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N N IJ) 1011 . TELEGRAPH AND TELETYPEWRITER SETS - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA . 

Weight (pounds ) Total Weight 
of Heaviest (pounds )  

Package in Set Qf Set 
Packed Packed 

Nomenclature Additional Equipment for In Cases for In Cases 
Name TYPe No. Stock No. Reauireda � or Chests � or Chests 

Telegraph Central TC-3 4A2788 400 215 1365 1015 
Office Set 

Reperforator TC-16 4TTC16 Teletypewriter TG-7-Bc 370 225 587 331 
Teletypewriter Set when page copies are 

required. 
Power Unit PE-77-
(A through E) d 

Reperforator TC-17 4TTC17 Teletypewriter TG-37-B 370 225 587 331 
Teletypewriter Set (weather keyboard) when 

page copies are required. 
Power Unit PE-77- (A 
through E) d 

Repeater Set TC-18 4A2118 Teletypewriter TG-7-Bc 170 130 195 146 
( Terminal.) or TG-37-B (weather key-

board) • 
Power Unit PE-77- (A 
through E)d 

Repeater Set TC-19 4A2119 Teletypewriter TG-7-Bc 160 120 185 136 
( 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 

(1lY.;t:t. l  ot: Silt 
Packed 

for In Cases 
� or Chests Ship Tonsb 

62 31 1.6 

33 15 0.8 

33 15 0.8 

6.5 3 .4 0.2 

6 . 5  3 .4 0 . 2  

a Weights and displacements do not include additional 
equipment required. 

d When suitable a-c or d-c power source not available. 

b A "ship-ton" is equal to 40 cu. ft. 

c Teletypewriter TG-7-A may be issued in place of 
Teletypewriter TG-7-B . 

e Batteries may be used for unattended service 
(no teletypewriter) . 

� I-j 
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Nomenclature 
Name 

Telegraph Terminal 
Set ( Carrier) 

Telegraph Terminal 
Set (Carrier) 

Teletypewriter Set 

Teletypewriter Set 

Teletypewriter Set 

Teletypewriter Set 

Teletypewriter Set 

Weight (pounds) Total Weight 
of Heaviest (pounds ) 

Packag!i! in Set of Set 
Packed Packed 

�dditional Equipment for In Cases for In Cases 
TYPe No. Stock No. Reguired8 � or Chests � or Chests 

TC-22 - ( ) 4A2822A c Power supplyd 730 530 1540 1130 

'l'C-22 - ( ) 4A2822B c d 
Power Supply 760 560 840 640 

EE-97 4TEE97 400 225 685 440 

EE-97-A 4TEE97A 400 225 700 455 

EE-98 4TEE98 Power Unit PE-77- ( )
e 400 226 547 313 

EE-98-A 4TEE98A Power Unit PE-77-( )
e 

400 225 562 328 

EE-102 4Tl!ID.02 Power Unit PE-77- ( )
e 400 225 562 328 

a 
Weights and displac ements do not include additional equipment required . 

b 
A "ship-ton" is equal to 40 cu. ft . 

Total 
Displacement 

(cu.ft.l of Set 
Packed 

for In Cases 
Export or Chests 

85 45 

43 25 

38 16-1/2 

38 16-5/4 

32 12 

32 12-1/4 

52 12-1/4 

c 
Suffix letters A and B indicate Telegraph Terminals C�-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. 

Ship Tonsb 

2 . 2  

1.1 

1 

1 

0.8  

0.8 

0.8 

'"d Pl '1 
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Par . 1012-1014 

10 12 . POINT-TO-POINT TELETYPEWRITER CIR­-- CUlT (NEUTRAL LINE TRANSMISSION) ­
TACTICAL EQUIPMENT .  paragraph 1013 il­
lustrates a typical t el e typewriter ci r­
cuit between Station A and Station B 
us ing the neutral method of line trans­
mission .  Since a neutral line is employed 
a line unit is int e rpos ed between the 
l ine and the teletypewriter. Both sta­
tions a re shown us ing Teletypewriter Set 
EE-9 7-A wh i ch i s  comple te wi th l ine unit , 
tel etypewriter , rectifier , gas engine 
power uni t ,  ground rod s , running spare 
parts and suff i c i ent supplies for the 
te letypewriter for initial s ervi ce .  

power for operat ing the equipment may 
be obtaine d  ei the r from the power unit 
or f rom the rect ifi er and a suitable 
a-o supply . From a transmission s tand­
po int , Tel etypewriter Sets EE-9 7 ,  EE- 9 8 ,  
EE-98-A . or EE-I02 ( weather) might be 
substituted . The EE-9 8 ,  EE-98-A and 
EE-l02 are not issue d with a power uni t ,  
and Power Uni t  PE- 7 7- (A thru E )  mus t be 
ordered unle s s  a source of power 
is avai lable . The o omponent parts 
of these t el e typewriter s e ts w ill be 
f ound in 'pa ragraph 1009 . The line o ir­
ouit may be s imple xed for simultan eous 
tel ephone and telegraph s ervi ce . 

1013 . D IAGRAM OF A POINT TO POINT TACTICAL TELETYPEWRI TER CIRCUIT NEUTRAL 
LINE TRANSMISSION • 

STAT I O N  A 
� ';:-E�T�P�W-; I';:-E;-�T-E;':9-;-� -' 
I 

STATION B r - - - - - - - - - - - - - , 
I TELETYPEWRITER SET EE-97-A 
I 

L INE UNIT 
BE -77-A 1----.;.- - - - NEUTRAL L INE  - - - -,.----1 

I 

TELETYPEWRITER 
TG-7-B 

A-C 
SUPPLY 

i I 

L _ _ _ _ _ _ _ _ _ _ _ _ _ _  ...J 

1014 . PO INT-TO-PO INT TELETYPEWRITER CIR­
-- CUlT (POLARENTTAL AND 2 PATH POLAR 
LINE TRANSMTSSTON) - TACTICAL EQUIPMENT .  
faragraph 1015 illustrates a typioal 
te letypewr i ter ci rcuit us ing the polar­
ential or two-path polar methods of line 
transmission between two termina ls , 
Station A and Stat i on C with an int er­
me diate Station B ( polarential only ) .  A 
repeater is re quired to conne ct a polar­
ential or two-path polar line t o  a tel e ­
typewr i ter . Both t erminal point s a re 
shown us ing Repeater Set TC-l8 with 
wh i oh the teletypewr i ter must b e  

230 

A-C 
SUPPLY 

TELETYPEWRITER 
TG - 7-B 

ordered separat ely. An a-c supply of 
power for operating the repeaters and 
teletypewrite r  may be us e d  directly as 
Repeater TG-30 a nd Repeater TG-31 in­
clude a reoti fier . Power Unit PE_ 7 7 - ( ) 
whi c h  must be ordered s eparately may be 
used when a-c is not ava i lable . The 
intermediate point , Stat ion B is shown 
using Repe ater Set TC-l 9 with optiona l 
power supply obtained from a s ourc e  of 
a-c , a power unit or ba tteri e s . The 
line fao ilities ma y  be simplexed for 
simultaneous telephone and te legraph 
servi c e . 



Par . 1015-1016 

101 5 .  DIAGRAM OF A POINT-TO-POINT TACTICAL TELKTYPEWRITER CIRCUIT POLARENTIAt 
AND -PATH POLAR LINE TRANSMISSIO - TACTICAL E UIPMENT. 

STAT I O N  A STAT ION B STAT I O N C 

,
- - - - - - - - - - -

, 

I R E P EAT E R  S E T  T C - I B  I 

� O M I T  F O R  A O N E - S EC T I O N  C I R C U IT � 
, - - - - - - - - - - - -, 
I 

R E P E ATER S E T  TC - I g  I 

r - - - - - - - - - - - --, 

I 
(T E R M I N AL) : I ( I NT E R M E D I AT E )  I 

R E PE AT E R  S E T  TC- IB 
(T E R M I N AL) 

R E P E AT ER TG-30 
I 

POLA R E NTIAL 

I ( T E R MINAL) I LINE a 
L _ _ _ _ _ _ _ _ _ _ _ _  J 

T E L ETYPE W R I T E R  
TG- 7- B 

CPOWER U N I T  
P E - 7 7- (  ) 

A-C SUPPLY 

T E L ET YPEWRITER 
TG-7- B 

I P O W E R  UNIT I t I P E - 7 7 - ( ) 

A-C S U P PLY 

P O L A R E N T IAL R E P E AT E R  TG-30 
L I N E  a. '(T E R M  I N AL) 

3 BAT T E RY B A - 2b 
O R  

2 BATTE R Y  B B  - 5 5  
O R  

I B AT TE RY B 8  - 4 6  
T E L ETYPEWRITER 

TG-7- B 

POWER U N IT� 
P E - 7 7 - ( )  

A - C  S U P P LY 

a. MAYBE TWO - PATH P O L A R  L I N E  F R O M  A R E PEATER 
TG-30 TO A 8 R ITISH T E R M I NAL UNIT AND T E LE P R INTER 
IN WHICH CASE TELETYPEWRITER T G - 7 - B  I S  ADJUSTED 
FOR 404 O. P. M. 

1016 . TELETYPEWRITER SWITCHING NE WORK -
-- TACTICAL EQ.UIPMENT. paragraph 1017 
illustrates t he different f orms of op­
e ration and e quipment whi ch might be 
found in a tactical teletypewriter 
swit ching network. A c e ntral o ffice  
des ignated Office  A would be e quipped 
with switchboard BD- 100 ( part of Tel e­
graph Central Office Set TC-3 ) . The op­
e rator would use a Teletypewriter TG-?-A 
or B .  All lines in the swit chboard em­
ploy neutral transmis sion . Repeater Set 
TC-1S is  shown connected locally to the 
switchboa rd t o  provide polarential or 
2-path polar transmission to station A ,  
whi c.h i s  al so e quipped with Repeater Set 
TC-1S , a teletypewriter and power Uni t .  
Station B is  shown a s  using Te letype-

writer Set EE-9 ?-A whi ch employs neutral 
transmission and t he re fore the l ine to 
tn is  stat i on i s  connec ted directly to 
the swit chboard . Telety pe writ e r  Set 
EE-9 ?-A is comple t e  wi th l ine unit , 
tele typewrit e r ,  r e c t ifie r an d power unit. 
Stati on C using Teletypewriter Set 
EE-9S-A is shown in the same office  as 
the swit chboard and would us e the offi c e  
a-c supply obta ined from Power Unit 
PE-?5-D . Station D is shown as using 
Reperforator Tel e typewriter Set TC-16 
which pro v ides for recept ion on a 
typing reperforator and t ran smission 
from tape in a transmitter-distributor.  
All station l ines may be s implexed for 
s imultane ous t e lephone and t e legraph 
s ervice . 
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Par . 1017-1018 

101 7 .  DIAGRAM OF A TELETYPEWRITER SWITCHING NETWORK - TACTICAL EQUIPMENT .  

/�----- O F F  I C E  A -----�'" 

T R U N K  TO 
ANOTHER ,------, 

SWBD. 
a 

3 

STATION A 

POLARENTIAL LINE 

STAT I O N  B 

SWITCHBOARD 
BO-IOO 

r-:;'----------- - - N EU T R A L  L I N E  - -
6 

T E L E T Y P E W R ITER 
SET E E- q 7 - A  

7 
STAT I O N  C 

STAT I O N  D 

R EP E RFORATOR 
T E L ETYPEWRITER 

S E T  T C - l b  

1018 . D-C LOOP CONNECTIONS FOR TELEGRAPH --
TERMINAL CF-2-B ( CARRIER} - TACTICAL 

EQUIPMENT. paragraph 1019 illustrates 
typical c onne ct ions f or t he d-c loop c ir­
cuits of Tel egr�ph Terminal CF- 2-B . The 
carrier s ide o f  the tel egrap h t erminal 
is connected g enerally to channel 3 of 
Telephone Terminal CF-l-A . All c hannel 
terminals in Telegraph Terminal CF-2-A 
are id ent ical t o  those in t he CF-2-B 
equ ipment and each might be conne c ted 
to any of the e quipment illustrated . 
Channel 1 is shown conne cted to swit ch­
board BD-lOO and this channel might pro­
vide a trunk to another swit chboard or a 
line to a di stant station . In order to 
provide a long range polareutial ci rcuit 
Repeater TG-30 is conne cted loc a lly to 
channel 2 and the line side of t he re-

232 

E Q U I P M E NT 

O F F I C E  A ( A S  S H O W N )  
�EGR A P H  C E NT RAL O F FICE S E T  T C - 3  

I R E P EAT E R  S E T  T C - 1 8  
T E L E T Y P EWRIT E R  S E T  E E -9 S -A 
R E P E R fO R ATQ R T E L E T YPEW R I T E R  S E T  TC- 1 6  

O T H E R  EQU I P M E NT 

T EST S E T  \ - [c'B - A  
T E S T  S E T  T S - 2/ TG 

a USE R E P E AT E R  SET TC - 18 A S  S HO W N  FOR L IN E  2 
IF P O L A R E N T IAL O R  2 - PAT H P O L AR T RA N S M I S S IO N  
I S  REQUI R E D .  C O N N ECT T O  D - C  L O O P  O F  T E L EG R A P H  
T E R M I NAL C F- 2 -A OR C F - 2 - B  IF C A R RIE R T R U N K  
I S  R E Q U I R E D .  

peat er extended to a di stant stat ion 
also e qu ippe d  with a Repeat er TG-30 . 
Channel 3 is conne c ted d i re ctly to Line 
Unit BE- 7 7-A f or operati on with a tele­
typewriter . Rectif ier RA-87 would be 
used t o  s upply d-c 1'or operat ing the 
tel etypewriter selector magnet . If chan­
nel 4 is arranged for neutral l ine trans­
mis s ion Line Unit BE-77-A Would be em­
ployed in c ombinat ion with a teletypewriter. 
If c hannel 4 is arran ged for polarential 
or two-path polar l ine transmi s sion 
Repea ter TG-30 will be us ed in combin­
ati on with a teletypewrit er.  A-c power 
for the c arrier telegraph terminal , the 
repeater and the tel etypewriter motors , 
might be obt ai ne d from t he office sup­
ply us ed to operate the t el ephone ter­
mina l e quipmen t .  



par . 1 0 1 9 - 1023 

J,Qll. DIAGRAM O F  C ONNECTIONS FOR D-C LOOPS OF TELEGRAPH TERMINAL CF-2-B ( CARRIER ) -
TACTICAL EQ,UIPMENT . 

i -
-

- - - ' I 
I T E LEPHONE i""­
I TERM INAL � 
I CF- I -A 1 3  
I (CARR I ER) 
I r.!... 
L _ _ _ _ _ .-J TELEGRAPH 

TERMINAL 
CF-2-B  

(CARRIER)  

d. 
C H - I  

L I N E  O R  LOCAL 
NEUTRAL 

CH-2 
LOCAL 

NEUTRAL 

CH-3 
L INE  OR LOCAL 

NEUTRAL 

STATION L INES 
(TOTAL 10) 

.b 
REPEATER  TG-30 

(TERM INAL)  

L INE  UN IT 
BE -77-A 

C 

- - POLARENT IAL L INE 

T E L E T YPEWR ITER 
TG-7- B 

C 

CH-4 1---..;...------------- - - NEUTRAL L INE TO LINE 
U N IT BE-77 -A .  POLAR 
OR POLARENT IAL  L INE 
TO REPEAT E R  TG-30 

a. PART <>F T E L EGRAPH C E NTRAL OFF I C E  SET  TC-3 • 
.b PART OF  REPEATER  SET  TC - I a  (TERM INAL) .  
C PART OF TE L E TYPEWR ITER  SET E E - 97-A AND  E E -CJa-A. 
d. PART OF TELEGRAPH TE RMINAL TC - 22  ( CARR I ER) 

Section III 
Telegraph and Teletypewr i te r  

Fixed Plant E quipment 

1020 . GENERAL . � Fixed plant telegraph line ci rcuit s  
( carr ier and d-c ) employ t elegraph equip­

ment paokaged in the same manner as tele­
phone line transmissi on e quipment . Fixed 
plant te letypewriter e quipme nts are es­
sentially of a oommeroial natur e .  This 
e quipment will provide servi o e  oomparable 
to that furni shed by equivalent commer­
cial equi pment s .  

h .  None o f  thi s equipment i s  sui table 
tor outdoor use however, it is c apable of 
operat ion over temperature ranges normally 
encountered within a frigid ( tully en­
olosed wooden ) type ot bui lding . 

c .  In a dd i t i on t o  the instruc t ion books 
oovering individual packaged e quipments 
referenoe should also be made to TM 11-2022 
"Appl icati on of packaged Equipment t o  
open Wire Line s " . 

1021 . DESCRIPTIVE INFORMATION . --a-. paragraphs 1024 to 1027 inclusi ve 
give descript i ve ma tter per taining to 
f ixed plant t e legraph and teletypewriter 
equipme nt s . 

b .  F ixed plant d- o t elegraph equipment 
cons is t s  of a pa ckaged d - c  t elegraph re­
peater aIld a pa okaged d-o regeIlerati ve 
telegraph repea t e r .  

c .  Fixed plaIlt carrier t e legraph e quip­
ment cons ists of a paokaged 12- channel 

vo i ce frequency system for use ordinarily 
over a t ype C carrier tel ephone channe l .  

� .  Teletypewriter e qui pments used in 
fixed plant cons i s t  of send ing and re­
oeiving page t e l etypewriters , pertora­
tor s ,  typing reperforators and trans­
mitter distri butors .  

e .  Automatio Morse o ode e quipme nt i s  
Boehme automa t i o  keying and recording 
equipment used generally on radio tele­
graph o'irouits where high spe e d  
and automa t i c  transmis s i o n  is a re­
quirement . 

f .  A radioteletype termin�l may use 
s ingle channel two-tone radioteletype 
e quipment in o omb ination with signal 
oenter teletypewr i ter e quipment . The 
radio sets a s s o o iated with the se radio­
te letype equipments are described in 
ohapter 14 . Radioteletype systems 
are available only on spe o ially en­
gineered pro je o t s .  I n  addi t ion to 
the indivi dual instruo ti on books ref­
erenoe should be ma de to TM 11-2207 
"The Radi oteletype C o de Room and Signal 
Center" . 

1022 . STOCK NUMBERS AND LOGISTICAL DATA . 
---- Paragraph 1028 gives stoc k  num­
bers , weights and volume s of f ixe d 
plant telegraph and t e letypewriter 
equipment s .  

1023 . ILLUSTRATIONS . Example s  of the use 
of fixed pla nt t e legraph equip­

ments on wire and radio ci roui ts are 
gi ven in paragraphs 1029 to 1032 inclusive. 
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10 2 4 .  D-C WIRE TELEGRAPH EQ.UIPMENT - FIXED PLANT - DESCRIPTION 

Nomenclature 
Name � No. � 

Repeater Package: X-6l824Ab 1015 
Telegraph ; D . C .  

Repeater Package: X-66031Ab 1014 
Telegraph; Re-
generative 

Telegraph Switch- SB-6-( )/GG 1015 
board 

Total Wt. Size in 
in Service Oper. Approx. Power 

lbs .  � InE!!t Reg, 

365 22x 475 V.A . on 
l7x 115 V. 50/60 
42c cyc. a-c. (In-

cludes d-c 
power for 
X-6603lA O-C 
Regen. Teleg. 
Rep. Pkg . )  

315 22x 180 V.A. on 
l7x 115 V. SO/60 
42c cyc. a-c for 

motor which 
drives regen. 
Wlit s .  D-C 
power supplied 
by X-6l824A 
D-C Teleg .Rep. 
Pkg .  

4 7-5/16x None 
4-S/8x 
4-3/4 
(wall 
mtd.) 

Tech. Man ., 
Instr.Book,b 
Instr,Man, 

TM .J.l-2034 
or 

X-660B8b 

TM 11-2052 
or 

X-66039b 

TM 11-2035 
or 

X-66520b 

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-195-A . 

Cabinet containing two d-c regenerative telegraph repeaters for use on 
teletypewriter circuits operating 366 o . p .m. or 404 o . p .m. Each re­
peater consists of relay repeating circuit and two lB regenerator units . 
Extension circuits arranged for neutral operation (half and full duplex) 
and for neutral three-way s ervice. 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/TG . Maintenance tools (not a part of Tool Equipment 1�-50-A) 
and Test Set TS-2/TG furnished in X-66031B Test Package . 

Patching board containing termination for four line s ,  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 line s .  Manufacturer I s code number is 65-C-2 per X-66066 .  Sup­
plied with 2 W.E.Co. cords P-2AW/547 and 2 W.E.Co. dummy plugs No.16SC. 

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 
one cabinet . 

>0 PI .., . 
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FUSES A N D ,-� 
SPARES 

MONITORING RELAY 
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SPARE RECTIFIER � 
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SPARE POLAR--� 
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FUSES ---� 

AC DISTRIBUTION 
OUTLET BOX 

FIGURE 1013. Repeater Paokage: 
Telegraph ; DC X-61824A 
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RECTifiER 
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1025 . CA.i.RIER TELEGRAPH EQ.UIPMENT - FIXED PLANT - DESCRIPTDN. 

______ ���N�o�menclature 
______ -'N"'a:;.IT,.e 'iYpe No ._ 

Telegraph Carrier X-<i1922A b 
Packa g e :  Voice Fre-
qu ancy; 6 Channel 

Telegraph Carrier 
Package: Vu i c e  Fre-
quenc y ;  6 Ohannel 

Carrier Telegraph 
Equipment 

Telegraph TeN.inal 

VF Carrier 
Telegraph , 
Multi -channel 
two-�one , s ingle­
sideband H.F. 

X-<i18223b 

42Blb 

OH-l/rcC-l 

VI . E . C o .  
40Cl 
rodified 
plus 
additions 

'Ibtal Wt . Size in 
in Servia e Oper. 

Fig. �o . lbs .  ( In . ) a 

lC16 1175 46x 

1016 

1017 

(2 cabinets, l7x 
channels 1 B<J. 
to 6 )  

1175 
(2 cabinets, 

chanr.els 
to 1 2 )  

1760 
( 2  sen d .  
term. cab-
inets and 2 
reo .. term. 
cabinets ) 

167 

4405 

(8 cab­
inets ) 

5260 
( 10 cab­
inet s )  

Same 

92" 
17x 
84 

( �  
s e nd .  and 
two ree . 
cabinet s )  

22-1/4X 
17-1/2x 
21-1/4 

196x 
17x 
94 

(8 cab . )  
231x 

17x 
B4 

( 10 cab . )  

Appr o x .  Power 
Illput Req. 

825 V.A. on 
115 V .  50/60 
eye. ( 2  cab­
inets ) 

Tech. Man . 
Ins tr.Bookb 

1M 11-2024 o r  
X-66l47 , & 

1M U-2029 or 
X-63653 

Same Same 

800 V.A. on X-6l757 
115/230 'f. 50! 60 cyc .a-c . 
( '!Wo  s e r.d . 
term. c abinets 
and two ree . 
te::'m.cabinets) 

176 V.A. on WI 11-2201'> 
115/230 V. 
SO/60 cyc.a-c. 
12.5 amp. drain 
on 12 V. star. 
bat . 

4000 V.A. , 
110 V .  
50/60 eye .  

X-61759 
X-6 657S" 

Remarks 

'l'elegreph terminals elllployed at sech end of a carrier telegraph 
syst em and connected to one channel of C Carrier Telephone Terminal. 
Provide six a-way telegraph c irouits (channels 1 to 6) Over a 
4-wire facl l i tl' . Mid-band channel frequenoies 425 to 1275 cycles 
spaced :70 cycles . D-c extens ions are neutral hal:' and full dupl ex, 
two -path polar o r  polaron tial. Spare l"rts and running BPares sup­
plied in a s eparate box. Requires X-61822C Test Pacl<age Which in­
cludes Test Set I-193-A. 

Same as X-5l822A V.F .  Carrier Telegraph Repseter Package except 
different "bannels ( 7  to 1 2 ) . Same carrier telephone channel. 
Mid-band channel frequencies 1445 to 2295 cycles spaced 170 cycles. 
May be operated wi th X-6IB22A on same t elephone channel to provide 
12 t elegraph circuits .  

Six  c l-lS.nnel voic e frequency carrier te leg.ra.ph system. Two cabinets 
requiX'ed at sending terminal f"or 6 charmels and two cabinets at re­
c e ivi:J.g t.erju.nal for 6 chann els . Boehme ' automatic- Morse code and 
telet y'pewriter equi pments used at stat ions . Two-way transmission 
is employe!l. over separate pat h s .  Mid -band channel freqaenoies ara 
425 to 2125 cycles s""ced a40 cycles . Running spares suppli ec. in 
5 epara te boxes . 

tlSpee�h -Flu6-Duplexlt (5 + DX) equipment. .Derives one carrier tele­
graph circuit from a telephone c ircuit while reta ining the voice 
circuit. separat i on of speech and telegraph by band elilllinat ion 
filters which block out "bout lSOO to 2000 cycles for telegraph use. 
Frequency band pas sed by fil tera centered at 1680 oycles for one 
direotion o f  translllission and 1860 cycles for the other di rect ion . 
D-c loops are neutral , half and fUll-iupl ax, polarential Or two­
path polar. Ringing may be voice frequen cy , 20 cycle or d -c .  
Fi lter F-Z/GG is used at a n  intermediate point to by-pass telephone 
equipment . Carrier is on for -mark" and off for "spac e"' .  Terminal 
may be staelred. with "packaged" e�uipment s .  Running spares are 
included . 

Provides 2-way teletypewriter C i rcuits. B cabl n et. provide :> fre­
quency d i ve :'5 ity circuits or 6 circuits �'i tho:J.t frequency diversity. 
'lWo more cabinets ( double modUlation equipment ) increase capacity 
to 6 free_uenoy divers ity circuit s .  One s ingle tone interrapted 
C .II'. telegraph order wire included. stock nos .  and logistical data 
for conplete radio telegraph system given in par. 1424. 

aTbe first two dimens ions represent minimum floor space requirements exclusive or 
c learanc e for operation and maintemnc e .  Packaged equipments should be installed 
in an a ffice in aocordance With 'lM 11-2037 .  

b
W6st ern Electric code nunbers . 

cFor equipment supplied after Jan . 1, 1944. 
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L I N E  C O I LS 
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A.,.C .  P O W E R  
DISTRI BUTION 
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F U S E  A L M .  LAM P 

C H A N N  EL T E R M .  
PAN E L  

OSC I L L ATOR PAN E L  

M O N .  TTY. PA N E L  
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.... c •• _ JACK F I E L D  

CHA N N E L  TERM. 
PA N E L  

O S C I LLATOR PAN E L  

CHAN N E L  T E R M .  
PAN E L  
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FIGURE 1016 . Telegraph Carrier Package X-61822A or B 
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lQ.2§.. TELETYPEWRITER AND AUTOMATIC MORSE CODE EQUIP!l!ENT - FIXED PLANT - DESCRIPTION. 

NOlllenclature 
Name Type No. 

Teletypewriter Set : 
Printer; Sending 
and Receiving ; 
Standard Keyboard 

Teletypewriter Set : 
Printer; Sending 
and Receiving; 

Weather Keyboard 

Teletypewriter Set : 
Printer ; Sending 
and Receiving ; 
Standard Keyboard 

Telet��ewriter Set : 
Printer; Sending 
and Receiving; 
Weather Keyboard 

Model lSb 

Model 15 (W)b 

Model 19b 

Model 19(I'I}b 

Shown in 
Fig. No. 

1018 

1019 

Total. Weight - lbs. 
Unpacked and 

in Service 
215 

Same 

405 

Same 

Dimensions in 
Operation 
(Inches)a 

21-l/2xl8-l!2 
x42 

Same 

S7x24x42 

Same 

a The first two dimensions represent IDl� 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) .  50-speed tuning fork, radio 
filter, cogy holder, metal table , universal 115 volt a-c series 
governed motor and rectifier are furnished with sets . 

Approximate Power 
Input Requirements 

240 V.A. on ll5 
volts 50/60 cycles 
a-c. (Motor power 
and input to recti­
fier to furnish 50 
mil line relay bias 
current ) 

Same 

520 V.A .  on 115 
volts SO/60 cycles 
a-c . (For trans­
mitter-distributor 
motor, teletype­
VIl'iter motor, 
perforator magnet 
and line relay 
bias current ) 

Same 

Technical IIanual, 
Instruction Book , d 
Instruction Manual 

TIll 11-3S3 
Instruction 
Manual Nos .  
7 o r  22 

Same 

TM 11-553 
Instruction 
lfcanuals Nos. 
10 or 26 

Same 

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 volt s ,  
50-60 cycles ,  a-c. Motor speed adjusted for 
S68 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 volt s ,  50-60 cycles 
or for operation on lIS volts or 230 volt s ,  25 , 
40, 50 or 60 cycle s .  Rectifiers operating on 
250 volts have 115 volt tap on transformer for 
supplying teletypewriter motors . 

Same as Model 15 Teletypewriter except with 
"weather"C coll1IllUJlication 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 trans�itter-dist ributors are a-c 
series governed motors adjustable far 368 or 
404 o . p.m. Teletypewriter motors have switch 
and auto��tic motor control. Table for mount­
ing 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 250 
volt s ,  25, 40, SO or 60 cycle s .  Rectifiers 
operating on 230 volts have 115 volt tap on 
transformer for supplying telet)�ewriter and 
transmitter-distributor motors . 

Same as Model 19 Teletypewriter Set except 
that the teletypewriter is supplied with 
"weather"C keyboard and type-bar arrangement. 

C Keyboard for communication and with symbols and type-'oar arrangement 
for sending and receiving weather information. 

d Teletype Corporation. 
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Nomenclature 

� 
Teletypewriter Set 

Boehme Automatic 
Keying and Record-
ing Equipmentb 

� No. 
AN/TGC-l 

Shown in 
� 

1020 

1021 

Total Weight - lbs . Dimensions in 
Unpacked and Operation 

in Service (lnches2a 

475 24x24x65 

Keying Head 4-E 8 Mounts an Key-
ing Head Dri VB 

Keying Head Drive 4-D 50 llx18xl5 
Ink Recorder 4-G 29 10x9xlO (Base 

Recorder Driving 4-C 105 
7 inch dia'6 

19x12xlo-l/2 
Unit 

20d, 20e Tape Puller 4-F Series E 

Rewinder Reel 4-FA 
Attaohment 

Magnetic Release 7-FA 
Attachment 

Tape Reel 7-H 5 

Tape Bridge 4-K 5 

Tape Perforator, (Teletype) 41 
Wheatstone 

Receiving Table 125 

Transmitting Table 125 

a The first two dimensi ons represent minimum floor space 
requirements exclusive of olearance for operation and 
maintenance. Boehme equipment mounts on 
tables . 

b Boehme Code Numbers . 

9xl3-1/�x 
16-1/2 , 
7xl5x8e 

lO-1/2x3-l/2 
x23 (Base 
3-3/4x3-1/4) 

Over-all 23 
long , 6-1/4 
high on two 
pedestals 
each with 4 inch dis.. base 

20xl6xl6 

9S long x 19 
wide x 27 high 

95 long x 19 wide x 27 high 

Technical Manual, 
Approximate Power Instruction Book, 
In!1!!t R!!!I!!irements lnstrY�tion Manual Remarks 

570 V.A. on ll5 nI 11-2203 Sending and receiving tape relaying package 
volts 50/60 cycles unit . In console. Includes multiple trans-
a-c 425 watts on mitter-distributor (2 message transmitters and 115 volts d-c 1 number transmitter driven by common motor) , 

2 typing reperforators , 1 motor driven tape 
winder , rectifier , and tape feed-out feature 
and necessary controls snd alarms. Units may 
be combined in a single installation, messages 
received on perforated tape with typing , may be 
torn and inserted manually in a transmitter. 
Operation single or duplex at 368 o .p.m. 
Duplex operation either neutral or polar . May 
be used for "norma.l" or split operation on om 
or two circuits respectively. 

TI4 U-S?7 Equipment for automatically transmitting and 
for receiving at high-speed International 
Morse Code telegraph signals on radio . At 

Keying Head Drive transmitting point , the equivalent of dots 
Motor 150 watts and dashes is perforated in tape (15/32 inch 
on llO volts d-c wide) by the use of a Wheatstone perforator 

Ink Recorder , 35 which has a typewriter keyboard. Tape is run 
watts on 110 through keying head mounted on keying head 
volt d-c drive . Keying head controls radio trans-

mitter . Principle eq:uiptnents with trans-
Recorder Driving mitting table are Boehme keyer, two Wheat-

Unit 175 watts stone perforators , time stamp and rectifier 
on 110 volts such as General Electric Co. 6RBlOEll (115 
60 cycles a-c volt 50;60 cycle) or 6RBIOE12 (250 volt 50/60 
(210 V.A. cycle) .  when d-c power is not available . At 
estimated) receiving point , equipment is mounted on a 

receiving table the prinoiple equipment! 
thereon being a Boehme ink recorder and re-
corder driving unit , tape puller with mag-
netic release attachment , tape puller with 

Tape Pullers , rewind reel attachment and tape bridge. Re-
each about 75 corder driving unit reoeive s keyed t one dot 

and dash signals from radio receiver or simi-watts on 110V lar source and converts the signals to d-c to d-c operate ink recorder. Coil in recorder 
actuates fountain-type pen which makes a 
re oord on tape symbolic of dot and d8.sh sig-

150 watts on Instruction f nals . Tape is pulled over tape bridge just 
110 volts d-c Manual No. 15 above keyboard of a typewriter and operator 

transcribes message . 

C Mounts on small relay rack mounted on receiving table. 
d With Rewinder Reel Attachment . 

e With Magnetic Release Attachment . 

f Teletype Corporation. 

>tJ II> I-j 
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FIGURE 1018. Model 15 
Teletypewriter set 

SfNDING AND RECEIVING lELfTYPE ..... 'RITER 

FIGURE 1019 . Model 19 
Teletypewriter set 

SIGNAL I N D ICATOR-�c".� 

UPPER TYPI NG 
REPERFORATOR� 

LOWER TYPI NG 
REPERFORATOR-"" " 

NUMBER 
TRANSMITTER-'" 

·K TRANSM 

TAPE TROUGH---

FIGURE 1020. 

NUMBER SHEET 

""�'m"'"""" :;1l- M U LTIPLE 
TRANSM ITTER 
DISTRI BUTOR 

Teletypewriter set AN/TGC-l 

I-<J III 'i 
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". TRANSMITTING SPEED 
PILOT LAMP, 

r 

l","",o. 
INK RECEPTACLE 

SiGNAL LIN£. CONNECTIONSj Ink Recorder 
Keying Head With Keying Head 

Dr ive 

COPY 
HOLDER 

CONNECTOR RECEPTACLE 
FOR TA PE P ERFORATOR 

CONNECTOR 
R EC EPTACLE 
FOR AUTOMATIC 
KEYER -----, 

MONITOR 
JACK BOX 

TELEGRAPH K EY 

CONNECTOR [ RE;CE PTACLE 
FOR TIME 
STAMP 

CONN ECTOR 
RECEPTACLE 
FOR TAPE 
PERFORATOR 

'-----PiLOT L AMPS 
AND POWER 
SWITCHES 

B'<lIl" :fABLE 

'- TAPE ... CABI NET FOR 
RECEPTACLE TERM I N A LS FUSES 

AND RESISTORS 

Wheatstone Perforator Transmit ting Table 
( Teletype ) 

FIGURE 1021 . Boehme Automatic Keying and Recording Equipment 
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Ii 
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l!l2Z. RADIOTELETYPE TWINAL AND ASSOCIATED SIGNAL CENTER TELETYPEWRITER EQUIPMENT - FIXED PLANT - DESCRIPTION. 

Nomenclature 
Name 

llad iote letype 
Terlll1na1 
Equipment 

Te1etypeWTi ter 
Subscriber 
set 

Hepeatel' and 
Control Unit 

!aletypewriter 
Subscriber 
Set 

�letypewri t er 
Subscriber 
set 

'l'raIlSll1itter­
D1stributor 

Oscillator 
Exciter 

�l!!! No . 

AN/]tlC-l 

lZ2I\2b 

X-6OlO6A.b 

133Al b 

133A2b 

XD910 

0-5/FR 
(Press 
Wireless 
l!S12A 
Kayer) 

rig. No . 

1022 

10� 

1024 

1025 

Total Wt. 
in Service 

lba. 

426 

400 

18 

375 

390 

42 

81 

Size in 
Oper. 

(In . l a 

2ax 
17x 
84 

26x 
22x 
44 

In 
132A2 
Set 

25x 
22x 
44 

26x 
22x 
44 

Part at 
132A2 
Set 

lax 
19x 
13 

Approx. Powal' 
Input Reg._ 

160 V.A. on 
115 V. 
50/60 oyc . 

360 V.A. on 
Ue V. a-c. 
Operates on 
115/230 V. 
26/50 eye . 

36 VoA. frem 
132A2 set.) 

265 V.A. on 
115 V. 
50/50 eye . 
a-c 

360 V.A. on 
115 V. a-c . 
Operates on 
115/250 V. 
25/60 cyo .  

Part of 
132A2 Set 

150 VoA. 
110/220 V. 
50/60 eye .  
a-<f 

Tech. Man. 
Instr.Eook 

nt 11-366 

Remarks 

Voi c e  frequency carrier tal egraph equipment for use as single channel 
two-tone 5 pac e divers ity radioteletype reo e1 ving terminal .  Assooi­
ated redio receivers invert the incoming signals to a freqJ enoy of 
2125 cycles tor the "closed" coodition and 29?5 cycles fOT the "'op en" 
condi tion o f  the sending contacts . :Ille AN/FOC-1 eqUipment rectifies 
these e1gnals to d-c telegraph s ignals for operation of te letype­
writer equipment at a signal cent sr. 

'lM 11-2210 or Cabinet-type table with a reoeiving-only typing reperforator with a 
X-6ol54b synchroni zing circuit for reoeiving i'rom a radio abannel and a trans­

mitter-distributor for sending to a radiO transmittel' or other C ir­
cuIt. Typing reperforator has bolding-magnet se lector. Transmit ter­
distributor and typing reperforator supplied with se1'1es a-c go verned 
motor. 

X-66350b Used with and 10aated inside the table of the l32A2 set. Arranges set 
connections tor s implex service, sending polar signals to radio trans­
mitter and controll ing radio receiver and t ransmittel'. 

� 11-2211 or Cabinet-type table with a reaeiving-only typing repedorator and 
X-66152b transmi tter-<listributor for code room circuits or for sending or re­

ceiving on lend lines . Table supplied with polar relay for aonverting 
from .... neutral to polar transmission or vi-ae versa. Typing reperforator supplied with holdillg magnet seleator. 

'1M 11-2214 Similar to l32A2 set except that syncbronizing circuit omitted . Also 
used in plea e of 133Al set . 

X-65356b 

'1M. 11-2206 

'IWo-ohannel transmit.ter-distrl butor furnished in place of the slngle­
channel transmitter-distributor on a 1321.2 set when two-channel oper­
ation is desired. '!Wo tapes Bent s imultaneously :from transmitter and 
ei ther may be started and stopped independantly of other. Transmi tt_ 
distributor may be switched to single channel operation, if required. 
Motor is series a-c governed. 

Provides a lIleans for keying an HF radio transmitter by the frequency 
shift rn.et hod to obtain "mark" and "'space" conditions for transmitting 
aignals over radio circui ta. :Ille "space" frequency ie 425 cycles 
lower than the carrier frequency a:nd the "mark" frequency is 425 
cycles b igher than the carrier frequency. :Illus tbe frequency shift is 
850 eyal os and is suitable for reaeption by Radiote1etype Terminal 
.AN/FOO-l. Exciter receives d-c telegraph s ignals from teletypewriter 
or other sending source and its output s ide is connected to the rad io 
transmitter using a coaxial line. Exc iter replac es the regular radio 
frequency Oscillator of the radio transmitter to .'b iah it is connected. 
Equipment 1s panel mounted and arranged for use on 19-inch relay reck:. 
Rt1llIling speres are provid ed .  

a!lhe first two dimeneions represent minimum 1'loor space requirements exc lusive of cl earance for operation and mainte IEnc e. 

b.est.ern Bleatric Code numbers . 

·�letype COrl)orat ion number. 

� '" Ii 
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SPARE FUSE 
MOUNTING AND 
TERMINAL STRIPS 

AUTOMATIC FR EQUENC'I' 
CONTROL UNIT MOUNTS 
I N  THIS POSITION 

F R E QUENCY INOICATOR 
PANEL 

JACKS 

RECEIVE RELAY ---­
PANEL 

DETECTOR B -----

DETECTOR A ."" 

CURRENT L I M  ITER B 

CURRENT LIMITER A 

FUSES -------� 

��gJ�b�� " i"  

RECTIfiER ,""ill! 
K S - 5844. L IST 01 ' -

ALARM AND MISC 
EQUIPMENT 

OUTLET AND HEATER BOX 

FIGURE 1022. Radioteletype Terminal 
Equipment AN/FGC-l 

TYPING REPERfORATOR 

FIGURE 1� Teletypewriter 
Subscri ber set 132A2 

FIGURE 1024. Transmitter­
Distributor XD91 I-j Pl '"i 
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M IXER T U N I NG 

RESONANCE I N DICATOR -"--.lc� 

A M P LIFIER TUN I NG 

F I L A M E N T  SWITCH 

MARK - SPACE LIN E  
SWITCH ------� 

LOW F R EQUENCY 
OSCILLATOR TU NING 

FI GURE 1025 . Oscillator Exci ter D-5/FR 
( press Wi reless FS l2A Keyer ) 

S H I FT VOLTAG E  
ADJUSTOR 

CRYSTAL SELECTOR 

A-C POWER 
O N - O F F  SWITCH 

PLATE SWITCH 
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Par .  1028 

1028 . TELEGRAPH, TELETYPEWRITER m AU:;J:0MATIC MORSE CODE Eg,UIPMENT - lIXED PLANT - SIQC!& 
NUMBERS AND LOGISTI CAL DATA. 

li/QII18nc:lature 

Weight 
(lba.) ot 
Heaviest 

Box 
Ps.cl<ed for 

Total Total Dis-
Weight placament. 
(1.be.l {cu" t,l 

Ps.cked tor Ps.cked tor Ship 
If!!r!! ::tlR! No, §tock No. !!lmert il9:!!!rt �rt !!I!!f! 

Tel.egraph Carrier; Package; Voice Pre- X-618221r. 442794 775 1.520 66 1.7 
quencYI 6 Channel (3 boxes) 

Telegraph Carrier; Ps.ckage; Voice Pre- X-61822B 41<2794.1 775 1.520 86 1.7 
quency; 6 Channel (3 boxe.) 

Repeat.er Ps.ckage I TelegraphJ D.C. X-6l824A 41<2798 500 500 23 0.6 
(1 box) 

Repeater Ps.ckage; Telegraph; Regenera- X-6603lA lIone assigned 450 IiOO 85 0.6 
tive (1 box) 

Repeater and Control Unit X-661061 4'1'61859-18 

Te1etypewri tar Set; Printer I Sending 1Iodel 11'> 4T2.l8A-lb 235 450 55 0.9 
and Receiving; Std. Keyboard (2 boxes) 

Teletypewriter Set; Printer; Sending Model 15(W} 4T2.91-1 ore 235 450 55 0.9 
ing and Receivingl Weather Keyb-oard 4'1'2. 161-1 (2 boxes) 

Teletypewriter Set; Printer; Sending Model 19 4T4.1SA-ld 210 775 59 1.5 
and Receiving; Std. Keyboard (4 b0X8S) 

Teletypewriter Set; Printer; Sending Model 19(W) 4T4.BA-l ore 210 775 511 1.5 
and Receiving; Weather Keyboard 4T4.l3A-l or (4 boxas) 

4T4.l.BA-l 
Radioteletype Terminal. Equipnent AN/FGC-l 4'l'W61789 635 635 30 0.8 
Teletypewriter Subscriber Set 1.321r.2 FTNT-4fi4RT.XDS-S.lf 300 650 34 0.11 

(3 boxes) 
Teletypewriter Subscriber Set 13Ml FTNT-4TSRT.XDS-S 280 490 30 0.8 

(2 boxes) 
Teletypewriter Subscriber Set 1.331.2 4'l'Wl.33A2f 290 tl42 34 0.9 

(S boxe.) 

Tranamitter Distributor XD9l None assigned 70 5 0.1 
SWi tchbosrd SB-6-( )/00 None assigned lO fl bOSrd� o .57fl board) 

45 6board. 1..85 6 boards) 
Carrier Telegraph Equipment 42Bl 412593-6 625 2870 140 3.5 

(8 box •• ) (8 boxes) 
Teletypewriter Set AN/TGC-l 4TlOQO-1 680 ll60 85 2.1  

(4  boxes) 
Telegraph Terminal TH-l/TCG-l 412895 225 225 13 0.35 
Boehme Automatic Keying and 

Recording EquiJXll9nt 
Keying Head 4-E 411245 24 0.7 
Keying Head Drive 4-D 41564 l.2O 6 .1 
Ink Recorder 4-G 411954 88 5.0 
Recorder Dri Ying Unit 
Tape Puller 

4-0 t�leriea E 
411213 
412764.28. 4A2764.1h tl6C16�Od �.5 d 3.1 , 2 .4 , 

Rewinder Reel Attaclunent 
Magnetic Release Attachment 7-FA 
Tape Reel 7-H 412787H 
Tape Bridge 4-[ 412744K 
Tape Perforator, Wheatstone (Teletype) 411720 . 
Transmitting Table :t�m Receiving Table 

Oscillator Exciter O-5jFR 2C2710-5 

a A "Ship Ton" equals 40 cu. ft. 
b Stock No. 4T2.l8A-l. COIIIIIunic:ations keyboard, figures "H" 

motor stop, Rectifier REe29 for 95-125 and 190-250 volts and 
25,40,50 or 60 cycle a-c input. Table is IRT-1l5. 

c Stock No. 4T2.9A-l. Weather keyboard, motor switch control. 
Rectifier REClO for li5 volt, 50-60 cycle a-c input. Table 
is :taT-10e. 
Stock No. 4T2.16A-l. Weather keyboard, motor switch control, 
Rectifier REC29 for 91'>-125 and 190-250 volts and 25,40,50 or 
60 cycle a-c input. Table is IRT-106. 

d Stock No. 4T4.1SA-l. Communications keyboard, character 
counter pointer and dial, figures "Ha motor stop, Rectifier 
REe30 for 95-125 and 190-250 volts and 25,40,50 and 60 cycl" 
a-c .input. Table is :taT-li6. 

e Stock No. 4T4.BA-l. Weather keyboard, JIlOtor switch control, 
Rectifier REelS for llS volt, 50-60 cycle a-c input. Table 
is IRT-107. 
stock No. 4T4.13A-l. Weather keyboard character counter 
pointer and dial, Rectifier REe30 for 91'>-125 and 190-250 
volts and 25,40,50 and 60 cycle a-c input. Table is XRT-li6. 

20 1.0 
20 0.8 

300 30 0.75 
320 50 1..25 
320 50 1.25 

l38 l.38 6.35 0.2 
cubic feet 

Stock No. 4T4.1BA-l. Weather keyboard, character 
counter pointer and dial, carriage return and line feed 
automatically at end of each Una and on carriage r .... 
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 lilT-liS. 

f Stock number is tor table supplied with singl .... channel 
transmitter-distributor. When table i. supplied with 
two-channel transmitter-distributor (XD9l) the total 
weight pack tor export is 725 pounds and total dis­
placement is 39 cu. tt. 

g Includes Rewin<ier Reel Attachment Msembly. 

h Includes Magnetic Release Attachment Assembly. 

lncludes 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 

102 9 .  PACKAGED TELEGRAPH EQUIPMENT ON 
OPEN WIRE LINES - FIXED PUNT. 

paragraph 1030 illus trates a use for 
packaged telegraph e quipment on two 
open wire pairs operating wi th Type C 
carrier . This d iagram shows the tele­
graph e qui pment and only that part of 
the tel ephone equipment ( shown by 
dotted l ine s )  Which i s  di rectly in­
volved in the t el egraph conne ctions . 
Similar illustrations of the us e of 
packaged tel ephone equipment are given 
ih Chapter 9 .  Terminal Offi ce A is sh own 
as being equipped with X-6l822 A and B 
carrier telegraph t erminal pa ckages , 
X-6 1824A d-c tel egraph repeat er packages, 
and X-6603LA d- c regenera ti ve telegraph 
repeater package . Office B is shown as 
an intermediate office with X-61824A 
d-c tel egraph repeater packages , and 
X-6603LA d- c regenerative tel egraph re-

246 

p eater pa ckage .  Terminal Office  C is 
shown equi pped the same as Office A 
excep t  t ha t  the regenerative rep eater 
is omitted. Each office should be sup­
plied wi th a mOlli taring t el etypewriter 
for supervisi ng s ervice a s  it is not 
incl uded in packaged equipment s .  A 
Test Set I-l93-A should be made avail­
able for Offic e B sinc e no c arrier 
t el egraph e qu ipment is located at that 
office  and ther efore the X-6 l822C test 
packag e containing Test set I-l93-A 
is not avai la b l e .  A Test set TS-2/ro 
should be a vai lable in Office C fo r 
lining up t el etypewriter ci rcuits . 
In Office A and Office B this set 
will be availa bl e  because the X- 66031B 
regenerative repeater test package 
containing Test set TS-2/ro will be 
avai labl e for us e with t he X-6603LA 
d-c regenerati ve repea ter pa ckage. 
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lO�O . DIAGRAM OF PACKAGED TELEGRAPH EQUIPMENT ON OPEN WIRE LINES . 

�------- O F F I C E  A " / O F F I C E  B " ,,-------- O F F I C E  C " 

X-61824A X-o&03IA X-618228 
o-c TELEG. D-C REGEN. V. F. CARRIER 

X-S1822B X-S 1822A X- 6 1822A X-SIB24A 
O-C TELEG. 

REP. PACKAGE TELEG TELEG. TERMINAL 
V. F. CARRIER 

TELEG. TERMINAL 
PACKAGE b 

V. F. CARRIER 
TE LEG. TERMINAL 

PACKAGE b 
V. F. CARRIER 
TELEG. TERMINAL 

PACKAGE b 
RER 

PACKAGE. 

UNE­
UNE-

LOCAL
{

­

EXT. 

REF! PACKAGE PACKAGEb I 
CHAN. 10 I CHAN. 7 I I CHAN 4 I CHAN. I 

CHAN. I I  \ CHAN. 8 � CHAN.S \ CHAN. 2 .... 

--

--iI

CHAN 1 2

1

cHAN. 9

1 1  

CHAN. 6

I

cHAN. 3 

" , , ,  '9 '817 I 16 1514 '3 1211/ 
x-61824A 

D-C TELEG. 
REP. PACKAGE 

D-C  EXTENSIONS TO 
O-C TELEGRAPH REPEATERS OR 
TELETYPEWRITER STA nONS X-61824A 

o-c TE LEG 
REP. PACKAGE 

LOCAL 
EXT. 

LOCAL 
EXT. -

X-61 824A 
D-C TELEG .  

REP. PACKAGE 

1----«-»----1 

CHAN. I I CHAN.4

1 

I CHAN. 7 

I

CHAN. 10 

CHAN. 2 \ CHAN. 5

�

CHAN. 8

I

cHAN. 1 1  

CHAN. 3 I CHAN. 6

1 I

CHAN. 9 I CHAN. 12 

" II  12 ,3 ,415

1

& 

1

7

1

819 1 12 / 
O-C  EXTENSIONS TO 

0- C TELEGRAPH REPEATERS OR 
TO TELETYPEWRITER STATIONS 

.!......r- - - - - - -,  
L... ______ 
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T

�����;
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- L INE 
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C
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EX, 
_ _ _ 

't 

_ REP. 2 

X- S 1824A 
o-c TELEG 

REP. PACKAG

E x- 6 1824A 
o-c TELEG. 

REP. PACKAGE 

X-e,&03IA 
o-c REGEN. 

TELEG. 
REP. PACKAGE 

LOCAL 

X-61824A 
D-C TELEG.  

REP. PACKAGE 

X-61824A 

i---

- BRANCH LINE 
D-C TELEG .  

REP. PACKAGE 

OTHER EQUIPMENT OTHER EQUIPMENT 

MONITORING 
TELETYPEWRITER 

MONITORING 
TEL ETYPEWRITER 

X-S1824A 
o-c TELEG. 
REP. PACKAGE 

X-6 1824A 
o-c TELEG. 

REF! PACKAGE 

OTHER EQUIPMENT 

MONITORING 
TELETYPEWR ITER 

Q... COMPOSITE SETS ARE FURN ISHED WITH THE TELE PHONE E

Q

UIPMENT. 
b INCLUDES A BOX OF RUNNING SPARE PARTS. 
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Par . 1031 -1033 

1031 . RADIO TELETYPE TERMINAL AND SIGNAL 
---- CENTER . Paragraph 1032 i llustrates 
a s i ngle-channel ( two-tone ) radioteletype 
system aomposed of a rece iving s tat io� a 
transmitting station and a signal ce nter . 
Signals are s ent initially from the 
transmitter-di s tributor on the 132A2 set 
to the radi o tra nsmi tt ing stat ion. The 
transmitter sends its normal frequency 
for the marking ( closed ) c ondi tion and a 
frequency 850 cycles lower for t he spac-

in ( open) condition . At the receiving 
station the diversity re ce ivers invert 
and t hen convert the radio signals to 
frequencies i n  the voice range (mark, 
2125 and space , 2975 cycle s ) whic h  are 
reotified in Radiote1etype Terminal 
AN/FGC-1 to d-c telegraph signals . These 
d-c s ignals are finally rece ived by the 

typing reperforator in the l32A2 set . The 
l33Al set is shown as bei ng  used in 
connecti on with room Circui t s .  

�. DIAGRAM O F  A RADIOTELETYPE TERMINAL AND SIGNAL CENTER . 

RECEIVING 
STAT I O N  

DIV E RS IT Y : S I G NAL C E N i E R  

CHAN 
A 

CHAN 
B 

REC E I V E R  1 

D-C 

I 

I 
I 

R A D I O T E L ETYPE TE RMINAL I 
AN/F GC - I  I 

- - - - - - - - - - - - - - - - - - � 

1 3 2 A 2  SET 

a 
r TR;;:NS;;.;� .. :;:ER-, 
L �I�T����O� ..J 

X-b610bA R E P.  
D - C  A N D  C O N T ROL 

- - - - - - - - - - - - - - - - - ,  
TRANS M I T T ING I 

STAT I O N  1 

U N I T  

1 3 3AI S E T  

r - - - - - - - -, 
_ ..... "" TRANSMITTER t- _ _ _ _  _ 
TAPE L ���':.U!�� J 

C A R R IED 
BY 

HAND r - - - - - - - - l 
- .... ., R E Pg�6N

R
G

ATOR t- - - - --L _ _ _ _ _ _ _ _ ..J 

MODEL 1 5  
TELETYPEWRITER 

S E T  

MODEL 1 5  OR 1'1 
TELETYP E W R IT E R  

SET 

a MAY BE S INGLE - CH A N N E L  OR TWO-CHANNEL 
T R A NS M I T T E R  D I S T R I BUTO R (X D'I t) . I N  LAT T E R  
C A S E  SECOND T Y P I NG R E PE RI'ORATOR MOUNTED 
ON SEPARAT E  TAB L E  IS CONNECT E D  IN S E R IE S  
WITH TYPING R E P E R F O RATOR OF 1 3 2 A 2  S E T. 

Section IV 
Telegraph and Teletypewri ter Tes t ing 

Equipment, Tool Equipment and 
Teletypewriter Supplies 

1033 . GENERAL 
�. This section contains information 

cover ing teletypewri ter expendable sup­
plie s .  The se items are applicable to 
both tacti cal and fixed plant equip­
menta . 
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�. Informa tion concerning tele type­
wri ter te st s et s ,  tool e quipment and 
maintenance e quipment will be found in 
chapter 1 3 .  

� .  The teletypewriter supplies listed 
are those which are es sential in all 
cases ror the ope ration of teletype­
writer equipment a nd inc lude suppli e s  
required for producing page copi e s  and 
perforated tape with or without typing . 
The lubri cating o ils and greases are 
ror general lubrication of teletype­
wri ter equi pments .  



Par . 1034 

�. TELETYPEWRITER SUPPLIES - TACTICAL AND FIXED PLANT - DESCRIPTIO N AND 
S'IDCK NUMBERS . 

Name 

Paper , 
single 
copy 

Paper , 
duplicate 
copy 

Paper , 
triplicate 
copy 

Ribbon 

Tape 

011 

011 

Grease 

Grease 

DescriEtion Stock No . SUEEli ers No . 

Teletype , roll form for page 4Tla 

teletypewri ters , 8-1/2" wide , ( formerly 
350 foot roll . canary yellow 4A1650 ) 

Teletype. roll form for page 4T2 
teletypewri ters , one carbon ( formerly 
insert , 2-ply, 8-1/2" wid e ,  4A1650 . l ) 
canary yellow 

Teletype , roll form for page 4TH 
teletypewriters , canary yellOW, ( formerly 
two c arbon inserts , 8-1/2" wide , 4Al650 . 3 ) 
5" diem. , 3- ply 

Teletype , black record , medium 6Ml175
a 

inking, 1/2" wide , 12 yards 
long 

Teletype , paper for perforators 4A27 02 
and reperforators , 11/16" wi de,  
1000 f eet long 

One quart , lubricating oil 6G1325 W.E.Co . , KS- 7470 
( rormerly Teletype , No . 88970 
4T887 7 0 ) 

One gallon ,  lubricating o il 6G1326 W.E.Co . , KS- 7470 
( rormerly Teletype, No . 88971 
4T88971 ) 

One 4 oz.  tube ,  lubricating 4T97116 W. E . Co . ,  KS- 7471 
grease Teletype , No . 97116 

One pound , lubricating grease 4T8897 3 W. E . Co . ,  KS-7471 
Teletype , No . 8897.5 

a 
Part of Chest CH- 5 3 ,  4TCH53 ,  formerly 4A35 3 
and Chest CH- 53-A , 4TCH53A , formerly 4A353A . 
Chest CH-53 is part of � 9 7 . 
Chest CH- 53-A is part of EE- 97-A . 
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Par . 1101-1104 

CHAPTER 11 
FACS�ILE E�UIPMENT 

1101 . GENERAL. Facsimile comprises the 
transmission of  fixed graphic 

material including pictures , sketches , 
text or handwriting from one point to 
another by electri cal 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 . TlPE FACSIMILE EQUIPMENT RC-58-B . 
---- This is a machine tor 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 print ing 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 i s  a t  72 l ines pe r  lineal 
inch of tape . The output of the machine 
is a frequency modulated S ignal , pi cture 
white be ing set at 1150 cycles and pic­
ture black at 1650 cycle s .  The sending 
and recei ving machine s  are mounted in 
a single housing , and the receiver can 
be used to monitor outgoing s ignals if 
desired . The receiver uses direct elec­
tromechanical reoording , 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 . 
--a7 This Is a genera! purpose page ma­
ohTne 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" x 8-5/8" 
in dimensions but the actual me ssage or 
picture for t ransmission should not ex­
ceed 7" x 7-3/8" for photographic re­
cording of 6-1/4" x 7-3/8" for direot 

reoording . Transmis sion may be arranged 
for re oeption as a negative on film, or 
a pos iti ve on bromide photographic paper, 
or as a pos it ive on direct recording 
paper ( Teledeltos ) . The so-called 
"transceiver" unit includes a driving 
motor a nd rotating drum for oarrying the 
record sheet or film. and may be used 
for e ither sending or reoeiving pur­
poses .  

� .  The output o f  the sending machine 
gives amplitude modulation of an 1800 
cycle oarrier current . The double side­
band width is s omewhat over 1250 oyoles ,  
in the range from about 1175 t o  2425 
cycles .  For radio operation a Converter 
CV-2/TX is available to transform the 
amplitude modulated (AM) signal into a 
frequenoy modulated (FM) signal shifting 
from 1800 oycle s for maximum s ignal to 
3000 cycle s for minimum signa l .  Alterna­
tively this converter can be used for 
translating t he FM Signals back to AM 
Signals a t  the receiver. soanning is 
at the rate of 96  lines pe r  inch at 90 
rpm and a 7" x 7-3/8" picture may be 
sent in a bout 7 minutes.  Facsimile 
Equipments RC-120-A and RC-120-B inolude 
minor improvements in design but can be 
used int erchangeably on the same circuit 
wi th the HC-120 equ ipment. 

1104. FACSIMILE SET AN/TXC-l . This is 
-- a lJ6.ge maohl.ne tor transmitting 
weather maps and other copy as large 
as 12" x 1 7-1/2" in about 20 minutes . 
It uses Faosimile Transoe iver 
TT-l/TXC-l . and e ither di reot or 
photographic recording. othe r  tech­
nical features  of  the equipment are 
similar to those o f  the RC-120 equip­
ment , but in view of the difference in 
pio ture s i zes  thi s  equipment cannot be 
used inte rchangeably with RC-l20 type 
equipments . In the AN/TXC-l set , 
scanning i s  at the rate of 96 line s 
per inoh at  60 rpm of the drum. The 
equ ipment is intended for fixed sta­
tion use only. Unlike the RC-l20 
equ ipment,  i t  includes no provision for 
operat ion from a 6-volt battery , no 
portable dark tent , and the photographio 
equipment is different . converter 
CV-2/TX can be used with the AN/TXC-l 
set , if desired . 
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ro �. FACSIMILE EQ.UIPMENT - DESCRIPTION . IU til ro In QEeration 
III 
'i 

Shown Dimens i OIlS 
Nomenclature in Weight in Inc hes KVA ..... ..... 

Name Type No. Fig.No. Component Parts Lbs. L D H or Watts � Remarks 0 --- -- -- -- 01 

Tape RC-58-B 1101 10 amps . 11-374 Equipment for transmit ting copy generally in the 
Facsimile at 12 form of hand printing on a tape 3/4" wide , either 
Equipment volts dc over wire c ircuits or radio c ircuits. For us e in 

vehicles or at fixed stations. In vehicles equip-
ment is powered from 12 volt vehicle battery , at 
fixed stati ons from Battery BB-50 and Rectifier 
RA-54-A. 

Amplifier Be-908B 39 14-1/2 8-1/2 9-7/S Includes scanner and recorder amplifiers and dyna-
motor . 

Amplifier Cover O . S  1 5  S-5/S 9-1/2 Vlaterproof canvas cover. Permnently installed on 
BG-12B-B portable unit for use in s ervice .  

Amplifier Mount ing 4 14-3/S 7-1/8 9-5/8 Base and rear wall support with rubber shock mount-
FT-31B-B ings . 

Cord CD-606-B 2 . 6  96 18 conductor shielded cable to interConnect ampli-
fier and recorder-scanner . 

Cord CD-60S-B 1.7 102 2 conductor sh ielded DC power cord. 
Cord CD-lOIS 0 . 5  120 2 conductor sh ielded receiver cord. Has Plug PL-65. 
Cord CD-I019 0.6 120 2 conductor shielded transmitter cord. Shield used 

as a 3rd conductor .  Has Plug PL-68. 
Recorder-Scanner 35 11-5/S 11-3/S 10 Comb inati on recorder unit for receiving and tape 

BC-91B-B scanning unit for s ending. Includes tape reel. 
Record er-Scann er 0.8 11-3/ 4 11 9-1/2 Waterproof canvas cover. Permanently installed on 

Cover BG-llB-B portable unit for use in servic e .  
Recorder-Scanner 3 . 7  11-1/4 S 9-5/8 Bas e and rear wall support with rubber shock 

Mount ing FT-328-B mountings . 
Recorder Tape M-298 0.9  3/4 7 diam. Tape for either sending or receiving purposes . 

(48 rolls ) per roll 
8-3/4 Spare Parts Chest 9 14-3/4 9 Contains 4 rolls extra tape, fUses , vacuum tubes , 

CH-I08-B vibrator and other replaceable parts . Weight is 

8-1/2 1-1/4 
for chest alone, not including spare parts. 

Writing Stand 2 9-1/4 Flat metal box holding 1 roll of tape and having 
MC-308-B writing gu ides. 

2 Copies of 'I'M 11-374 

Rectifier RA-54-A llOl 68 18 16-1/2 9 450 11-374 Selenium type for charging l2 -volt Battery BB-50 
watts from 115 volt 60 cycle ac . 

Battery BB-50 1101 64 12-7/8 7-1/8 9 -7/8 11-374 12 volt storage battery for supplying equipment 
RC-5e-B in fixed installatione . 



In OPerat ion 
Shown Dimensi ons 

Nomenolature in Weight in Inches !tVA 
Name Type No. Fig.No. Component Parts � L _D_ ..1L or Watts � ielaarklll 

Facsimile RC-120 1102 11-375B Page 7" x 7-3/8" can be transmitted In 7 min. For 
Equipment use on wire or short radio circuits on AM basis 

or in comb ination 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 inc luded . 

Facsimile Trans- 60 22 12 10 Includes drive motor, scann1ng drum, amplif�ers , 
oeiver FX-l oonneoting cords and l ine oonneoting ooils. 

Soans at 96 lines per inoh at 90 rpm. 
Power Supply 50 12 12 10 250 watts For use on 100 to 130 vol�. 50 to 65 oyole ao . 

PE-l40 
Power Supply 60 14 8-3/4 11-1/2 6 volt storage battery, battery oase and a 

PE-l50 charger. For emergency operation of trans-
ceiver on battery. Battery drain 28 amps . 

Chest CH-117 112 27-1/4 19 
(Not provided with RC-12D-A or RC-120-B) . 

13 Carrying case for Facsimile Transceiver FX-l . 
(Weight includes unit ) . 

Chest CR-116 105 27 16-1/4 16-3/4 Carrying case for Power Supply ;PE-140 . Also 
oarries 1000 sheets of Teledeltos paper . running 
spare tubes for FX-l and PE-140. 2 developing 
tanks PH-409 and 3 pads of message paper. 

Photographic 85 28 13 14 I ncludes Bag BG-140 ( portable dark tent) in 
Equipment PH-411 Bag BG-122 and Frame FJ(-60 in Bag BG-126. 

Also Bag BG-l24 (Duffle bag to contain all 
other bags ) .  Also includes photographio 
chemicals , films , paper and supplies in Case 
PH-410 and tanks in Chest CR-116. 

TJ4 11-375B 

Facsimile Be-120-A 1102 11-375B Similar to equipment HC-120 and will work with 
Equipment same . 

Facsimile Trans- 60 22 12 10 Differs from FX-l of 00-120 in apparatus 
ceiver FX-l-A details . 

Power Supply 50 12 12 10 250 watts Differs from PE-140 of RC-120 in apparatus 
PE-l40-A details. 

Chest CH-1l7 112 27-1/4 19 13 Same as for 00-120. 
Chest CH-116 105 27 16-1/4 16-3/4 Same as for Be-l20. 
Photographio 85 28 13 14 Same as for HC-120 . 

Equipment PH-4l1 
TJ4 11-375B "'d I» '1 . 

.... "" .... CJI Table continued on next page 0 UI 01 



l\) �. FACS;IMJ:LE E�U;l�l:!I - DESCR;lPTJ;Ol:!. (CONTINUED) � � In Operat ion .., . 
Shown Dimensi ons 

Nomenolature in Weight in Inohes KYA � � 
iName Type No. F ig.No . Component Parts � _L_ _D_ -1L or Watt s � Remarks 0 CII 
Faosimile RC-12o-B 1102 11-37 5B Similar to e quipments RC-120 and RC-12o-Aand will 
Equipment and work with same . 

1103 Faos imile Trans- 60 22 12 10 Differs from FX-lA of RC-12o-A in apparatus details. 
o eiver FX-l-B 

Power Supply 50 12 12 10 250 watts Differs from PE-140-A of RC-120-A in apparatus 
PE-140-B detai ls. 

Chest CH-117 112 27-1/4 III 13 Same as for RC-120 . 
Chest CH-116 105 27 16-1/4 16-3/4 Same as for RC-120 . 
Photographio 85 28 15 14 Same as for RC-l20. 

Equipment PH-411 
TM :1.l-375B 

Faosimile AN/TXC-l 11-575B Page Faosimile Equipment for fixed station use only. 
Set Copy up to 12" x 17-1/2" can be transmitted in 20 

minutes . For use on wire or short radi o o irouits 
on AM basis or in oomb ination with Converter 
CV-2/TX on longer radio o irouits on FM bas is . 
Either direot or photographio recording may be 
used. Not usable with RC-120-( ) equipments. 

Faosimile Trans- SCanning at 96 lines per inoh at 60 rpm. Inoludes 
oeiver Tl'-l/TlD-l o onneoting o ords, line o oupling units and dust 

oover. 
Power Paok For us e  on 100 to 150 volt 50 to 65 oyole ao . 

PP-86/TXC-l (No pr ov is i on for 6 volt operation) . 
Table MT-252/TXC-l Tab le for mounting transoeiver and power paok. 
Photograph Equip- Inoludes ohemioals , films , paper , trays and 4 pack-

ment ages of Teledeltos ( 250 sheets eaoh) 12" x 18-3/4". 
No portable dark tent or developing tanks are 
inoluded. 

Converter CV-2/TX 1104 50 12-1/2 9-1/2 9-1/ 2 50 watts 11-2252 For AM to FM or FJI. to AM conversions for use with 
RC-120-( ) or AN/TXC-l Equipments on radio c ir-
ouit s .  Includes conneoting cords . Operates on 
100 to 130 volt 50 to 70 cyole ac . (Alternative 
6 volts de with 6 . 5  amp . drain ) . 

Case CY-56/TX 18 20 13-5/ 8 12-5/8 Carrying case for Converter CV-2/TX. Contains 
running spare tubes , vibrator and 2 copies of 
'I'M 11-2252 . 
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Par . 1106-1107 

1106 . FACSIMILE E9,UIPMENT - STOCK NUMBERS AND LOGISTICAL DATA. 

Tota l  Wei ght Total 
Heaviest P�. Lbs . Cu . Ft.  

pack6d In packed In packed In 
Nomenclature for carrying for carrying for carrying 

Name TYEe No . Stock No . EX,2ort Case EX,2ort case EX,20rt case 

Tape F8.c- RC-58-Ba 6C25-58B 350c 255 350c 255 30C 20 
s imile 
Equipment 

Rect1fier RA-54-A 3H4684 99 99 3 . 2  

Battery BB-50 3B50 64  64 1 

Facsimile RC-120b 6C25-120 146 113 500 390 22 13 
Equipment 

Facs imile RC-120-Ab 6C25-120-A 146 113 417 322 20 11 . 5  
Equipment 

Facsimile RC-120-Bb 6C2B-120-B 146 113 41 7 322 20 11 . 5  
Equipment 

Facs imile AN/TXC-lb 
Set 

Converter CV-2/TX 2C720-2 ) 
) 113 53 113 53 3 . 5  2 . 3  

case CY-56/1X 2Zl89l-56 ) 

aFor fixed installations also  re quires Reotifier RA-54rA and Battery BB-50 . 
bFor long radio oirouit s also require s  Converter CV-2/TX with Case CY-56/� 

CEstimated . 

llQ1 . EXPENDABLE SUPPLIES . 

Nomenolature 
Name Type No . 

Tape Faosimile 
Equipment 

Faosimile 
Equ ipment 

RC-58-B 

RC-120-( 

Expendable 
Supplies 

Recorder Tape 

TeledeltoB Paper ( 1000 sheets ) 
Film Type A 
Developer-Powder D-72 ( quart size ) 
Deve loper-Powder DK-60A ( gallon size ) 

Faosimile AN!TXC-l Teledeltos Paper 
Film 
Photographic 

ohemicals 

Stoak 
No . 

6M8?7 
8D50-l 
8014-1 
8048-1 
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Par. 1201-1205 

CHAPl'ER 12 
POWER EQ.UIPMEN'l' 

Section I 
General 

120 1 .  SCOPE AND USE .  � This chapter gives descri ptive in­
formation on power equipment which 
can be used to supply power to any tac­
tical or fixed plant equipment communi­
cati on system. 

A. Although very often the power 
equipment i s  a part of a particular com­
munication system, in many case s ,  how­
ever, its design is  not necessarily con­
fine d  to such a system. For the mos t  
part its design i s  such that i t  c an be 
used uni versally to supply power for 
various types and kinds of load within 
its parti cular capac ity, whi ch insures 
that its field of use is not limited to 
any parti cular communi cation system. 

c .  The information on the power equip­
ment is di vi ded into five parts as fol­
lows : - secti on II Engine Driven Generat or 
Sets , section III Rectifiers , section IV 
Power Ringing Units ,  section V Batterie s .  

�. A summary of the prevailing ele c­
trical frequenC ies , voltages and other 
characteris tics o f  commercia l power sup­
plies throughout the world is given in 
section VI .  

Section II 
Engine Driven Generator Sets 

1202 . GENERAL. 
�. The engine driven generator sets for 

tacti cal 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 capac ity from 
0 .25 KW to 0 .7 5  KW while the capacity of 
the alternat ing current sets vary from 
0 . 3  KW to 10 KW A. The engine driven generator sets for 
use in the fixed plant range in capacity 
from 0 . 7 5  �H to 100 KW Except for 
PE-167-A they generate single phase or 
three pha se alternat ing current of the 
required voltage 

�. DESCRIPTION OF TACTICAL ElIlHNE 
GENERATOR SETS. 

�. The engine driven generator sets 
when used with tactical communication 
systems are neces sarily designe d to  be 
readily portable .  The assembly c ons i sts 
of the engine , generator , base , control 
panel and fuel tank so as to form a c om­
plete self contained power unit . In gen­
eral the larger capacity sets are mounted 

on skid type metal bases and are enclos� 
in sheet metal hous ing with removable 
sides , while the smaller capac ity 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 
engine s use gasoline for fuel and a num­
ber of the light weight sets use a two 
cycle engine . Descriptions of the se 
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 &; LOGIST ICAL DATA 
-- FOR TACTICAL ENGINE GENERATOR SETS 
Paragraph 120 9 gives stock number and 
logist ical 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 ba ses locat ed inside a 
building or shelter to pro tect them from 
the weather . All sets are equipped with 
fuel pumps permi tting the us e of a separ­
ate fuel tank, which may be a small tank 
located adjacent t o  the engine or a bur­
ie d 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 ,  al l the other sets use 
gasoline for fuel . 

�. The exceptions to the above general 
descripti ons are the PE-95-F and the 
PE-235-A , which are mounted on skid type 
metal bases and enclosed by a sheet metal 
hous ing with removable s ides. The con­
trol pa�el , 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 des irable to do so . 
The descriptions of these sets are listed 
in paragraph 121 0 .  

c .  Paragraph 1211 shows the fixed plant 
engine generator sets arranged by capaci­
ties . 

1205 . STO CK NU1IDERS AND LOGISTICAL DATA 
-- FOR FIXED PlANT ENGINE GENERATOR 

SETS . Paragraph 1212 gives the 
stock numbers and logist i cal data for 
the engine driven generator sets listed 
in par�graph 1210 . 
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Par . 1207 

1207 . ENGINE GENERATOR SETS 
Approx. 

Net Size in 
Fig. \'It. 0Eer. - In. 

:rm No. !l2.- ll2h 1... Ji ..Yi.. 
PE-4S-HH 137 25 22 20 
PE-43-HJ 130 23 25 20 
PE-43-Hli: 100 23 15 24 

PE-49-D,-F, 257 56 H2 1'1 
� 8< -H 

t'I!:-75-D ,-G, 1201 350 56 26 19 
-It,-J,-K, 
-P,-S,-T, 
-U,-AA,-AB 
& -AC 

PE-77-A 1202 72 20 22 16 
to -C 
PE-77-D &-E 86 22 22 12 

PE-95-A ,-B 1203 1560 n 39 27 
& -0  
PE-95-G 1203 1556 68 59 28 
&0 -H 

PE-99-A, -B, 1204 li50 60 42 28 
-D,-E " -F 

PE-l08-A ,-B 1205 250 50 27 28 
& -C 
PE-108-D & 250 30 27 28 
-E 

FE-162-A 1208 40 19 li 14 

PE-197-A 1206 790 44 51 22 

PE-201-A , 1207 541 36 24 19 
-B &o -C 

PE-210-B 60 18 11 14 

PE-214-A 1208 40 18 11 14 
PE-214-B 1209 56 18 11 14 

PU-8/TTQ-l 583 44 40 22 
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TACTICAL - DESCRIPTION 
Gener.atora 

Gen. Rated Rated 
Mfr. Volts Volts Volt 
.Q.Q£!!l. KVA 1I. � _A_C __ RPbl Phase DC � 

PIO 0 . 55 32 INH 
PIO 0.55 32 IN!! 
PIO 0 . 55 32 HlII 

CON: (0 .55 2750 100;)) llHEO 
(0.56 14 .6) 

LEL 2 . 5  1.0 2 . 5  120 1800 1 INH 

PIO 0.25 liS Compo 
Wound PIa 0.25 US 

OW. 5 .0 115 1 INH 

ONA (12 . 5  1.0 10 120/240) 1 INH 
(12.5 0.8 5 120/240) 

(GEC 7.5 1;0 7 . 5  120 1800 " Yes 
(ACB 
(FSE 
( CON 

PIO 0.6 1.0 0.6 110 1 12.5 ( 7% 
( INH 

PIO 0.6 1.0 0.6 liO 1 12.5 ( 7% 
(INH 

EMS 0.25 ( .4A-500V) 
(7. 5A-7V ) 

HOB 6 . 2  0.8 5 120 1 Yes 

LEL (0.7 1.0 0.7 liS 1800 INH 
(0.3 0.3 14 .5 

EMS 0.45 7 to 22 lNH 

EMS 0.3 1.0 0.3 120/240 1 
EMS 0.3 1.0 0.3 120/240 1 

aNa 3 1.0 3 115 1800 1 INH 

Manufacturer 

GENERATOR MANUFACTURER' S  REFERENCES 

Address 

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 8. Sons 
Pioneer Gen-E-l4otor Corp. 

aA11 a-c generators operate at 60 cycles_._ 

Chicago , Ill. 
Newark, N. J .  
Ft. Wayne , Ind. 
Memphis , Tenn. 
Ft . Wayne, Ind. 
Troy, Ohio 
Dayton, Ohio 
Minneapolis , Minn. 
Chicago , Ill. 

Control 
No. P&.nel 

Wires_ .Q!l� 
2 NO 
2 No 
2 No 

8 Condo Yes 
Plug 

( Two- ) No 
(2 Wire) 
(Recps ) 

( Two- ) No 
(2 Wire) 
(Recps ) 

2 Yes 

2 or 3 Yes 

3 Yes 

7 Condo 
Plug 

Yes 

2 Yes 

( Two- ) Yes 
(2-Wire) 
(Reeps ) 

Yes 

( One- ) �2 Wire) 
Recp ) 

2 Yes 

Reference 

ABC 
CON 
EMS 
FSE 
GEC 
HOB 
LEL 
aNa 
PlO 
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Encineb 

GM. 
Eng. Hrly Haw 'I'M or 
tar. No. No. Cu.rn. Cool- Start- ruel Con- lnstt-• 
.!<9.!l!! Ilod. .Q:Q. Qz£ --Hf... ..M!!! Disp. ..i!lK JI!.!L Cons . nected Book Remarks 

l3&S AP 1. 4 1.95 2�50 9.0 A JIan. 0.25 Dir. T!.! ll-302H} PE-45 is part of Bat. Chg. Set- SCR-169. 
WLS AB 1. 4 2.85 2550 13.5 A Man. 0.25 Oir .  Consists of PE-45 . Panel BD-LT-el and. 
JAC J-150 1 2 1.35 2550 7.0 A JIan. 0.,,5 Dir. TIt! ll-502l( Cord CD-I07 . PE-45 nttd. on crate plat-form base & equipped with cover attached 

by 4 snap latches . 

WlS ABS 1 4 5.6 2750 1.� .5 A Eleci. 0.25 Dir. TId ll-920 Mtd. on skid type base. lias wooden hood 
(F only base 11< hood with 4 drawbolts latches & 4 
covered) handles . Control panel equi.pped nth 

ammeter, field switch, fi eld rheostat. 
starter but ton and terminals for charging 
batteries frOlll 14.6 volt winding. 

l3&S ZZ 1 4 6 .5 2400 22.9 A JIan. 0.65 Belt TId 11-900 Mtd. on skid type base. Tools & spare 
part box mtd. on top of gen. 

l3&S lL 1 4 1 2700 4.7 A JIan. 0.12 Dir} TIt! ll-905 14td. on wood baa e,  equipped with crate 
cover . 

l3&S N 1 4 1.5 2700 6 . 2  A Man. 0.12 Dir. 

Fora ONY 4 4 19 1200 119.7 W Elect. 1.2 Dir . TId 11-904 } Mtd. on skid type baae. Enclosed in sheet metal housing with removable sides. 
WIt JP441 4 4 31 1800 134.2 W Elect. 1.2 Dir. !II. 11-904H Control panel, fuel tank " bats. nrt.d. 

inside the housing. Generator output 
depends upon power facior of load. 

WIS VE-4 4 4 20 2200 91. 5  A Elect . 1.7 Belt TIl 11-925 Mtd. on skid type base. Bats & control 
panel nrt.d. on base. Cont . panel equip]:ed 
with '" ammeter, voltmeter & voltmeter 
switch. circuit breaker, freq. meter, 
voltage reg . bat . chg. ammeter, time 
meter, two 2-'Wire recps, 1 5-'Wire recp. 
& 5 power term. studs. 
PE-19? 

Replaced by 

WIS AA 1 4 1.4 1800 10.9 A JUect. 0.3 Dir

J 
Mtd. on crate base with crate cover 
fastened by 4 clamp latches . Cover 

WLS AB 1 4 2.3 1800 15.5 A aLect. 0.4 Dir . n! 11-927 has 4 handles . Control panels for all 
sets have a-c voltmeter, 2 recps . ,  
magnetic starting swit ch, bat . cutout 
rel. &. filter coils. 

JAC J-100 1 2 1 5600 4.7 A Man. 0.1 Dir. 

HER ZXB 4 '" 13 .5 1800 65 W l!1ect. 1.1 Dir. TM 11-940 Mtd. on skid type base. Enclosed in 
sheet metal housing with removable 
sides. Control panel, fuel tank 11< bats . 
nrt.d. inside the housing. Incl. cable, 
tools and spare bat. Replaces PE-99 . 

l3&S B 1 4 3.5 2400 14.2 A Man. 0.5 Belt n! 11-941 Mtd. in pipe framework. Output llmiteci 
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- ( ) .  

JAC J-lOO 1 2 1. 5000 4.7 A E1ect. 0.1 Dir.- Tubular loop frame 'and canvas cover. 
Continuously variable from '7 to 22V. 
Includes meters (V. and Amps. )  

JAC J-1OO 1 2 1 5600 4.7 J. Yan. 0 .1 Dir. 'l'/.t 11-913 Replaced by PE-214-B. 
JAC J-1OO 1 2 1 5600 4.7 A ],!an. 0.1 Dir . Tubul.ar loop frame. lncludes tool and 

spare parts box and 1 gal. gas tank. 
Replaces PE-214-A .  

ONO 'Il-SM 2 4 7 1800 58.B W lIan. 0.8 Dir. TY 11-952 Part of Operations Center AN/TTQ-l. 

ENGINE MA.MJFACTllRER 'S REFERENCES 

Manufacturer � Reference 

Briggs &. Stratton Corp. Milwaukee, Wis . l3&S 
Ford Motor Company Detroit , M:l.ch. Ford 
Jacobsen Manufacturing Co. Racine, Wis. JAC 
Hercules Motors Corp .  Canton, Ohio HER 
Wil.ly-Overland /rIotors Toledo, Ohio Wn. 
Wisconsin Motor Corp. Milwaukee, Wis . WIS 

b
Gasollne used in all types . Magneto ignition is employed in 
all sets except PE-95-G 11< H which employ battery ignition. 
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FI GURE 1201 . Power Uni t 
PE- ? 5-D 

FIGURE 1 20 2 .  Power Unit 
PE- ? ?- B  

252 

FI GURE 1 20 3 .  Power Unit PE- 95- ( 
Part o f  Trai ler K- 52 - ( ) 



FIGURE 1 204 . Power Uni t PE- 9 9- E  

FI GUR E 1 206 . Power Uni t PE- 197 

Par . 1 207 

81iM ill L illi "li 1 .  

FIGURE 1 205 . Power Uni t PE-l0S- A 

FIGURE 1 2 07 .  Power Uni t PE- 201- B 
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Par .  1207- 1208 

FIGURE 1208 .  Power Uni t  pE- 2l4-A :FIGURE 1209 . Power Dni t PE- 214-B 

�. ENGINE GENERATO R SETS - TACTI CAL - ARRANGED BY CAPACITI ES . 

Nomenc lature Volts 
KW T:lE6 No . D- C  A- C ...1'.!L Wires 

0 . 25 PE-'7?- ( ) 115 :3 
0 . 25 PE-162-A 500/7 4 
0 . 3  PE-2l4- ( ) 120/240 1 2 
0 . 45 PE- 210-B 'i to 22 2 
0 . 55 PE-43- ( ) 32 2 
0 . 6  PE-IOS- ( I U5 1 '( Cond o Plug 
0 . 71 PE-49- ( ) 14 . 6/1000 1. &. 8 Cond . Plugs 
1 . 0  PE- 201.- ( ) 14 . 5  115 1 4 
2 . 5  PE- 7 5- '  ) 1 20 1 2 
3 . 0  PU-B!TTI;q-1. 115 1 2 
5 . 0 PE-9 5-A ,-B,  &. -0 115 1 2 
5 . 0 PE-95-G & H 1 20/240 1 2 or :3 
5 . 0  PE-197-A 120 1 2 
'1 . 5 PE-99- ( ) 120 3 :3 

10 . 0  PE- 95-G &. -Hb 120/ 240 1 2 

BAll a- c generators operate at 60 cycles . 

bpE- 9 5- G  &; -H i s  10 l{W at unity power factor 
or 5 KW when power facto r is O .B .  
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1209 . ENGINE GENERATOR SETS - TACTICAL - STOCK NUMBERS AND LOGISTICAL DATA . 

Nomenclature 
Type No. stock No. 

PE-43-BH 3H4543.7 
PE-43-HJ 3H4543 (HJ) 
PE-4}-HK 3H4543 (HK) 

PE-q.9-D,F, 3H4549D,F ,G, 
G or H  or H 

PE-75-D,G,H, 3H-4575D,G,H, 
J,K,P, S,T, J,K,P, S,T,U, 
U,AA,lffi, or AA,AB, or AC 
AC. 

PE-77-A,B, C, 3H4577A,B, C, 
D, & E D, or E 

PE-95-A,B,& C 3H4595A,B or C 
PE-95-G & H 3H4595G or B 

. PE-99-A,B,C, 3H4599A,B,C, 
E, &. F E, or F 

PE-loB-A,B,C, 3H4600-loB 
D, & E A,B,C,D, or E 

pE-162-Ab 3H4600-162A 

PE-197-A 3H4600-197A 

PE-201-A,B, 3H4600-20lA, 
& C B, or C 

PE-210-Ab 3H4600-210A 

PE-214-Ab 3H4600-214A 

PE-214-Bb 3H4600-214B 

PU-8/TTQ-1 3H45.31-8 

Weight (lbs. ) Total Weight 
Heaviest Package (lbs . ) 
Packed Packed 

for In Carry- for In Carry-
Export ins Gase Export ins Gase 

270 180 270 180 
260 170 260 170 
220 140 220 140 

495 300 495 300 

445 No Cass 445 No Gase 

225 110 225 110 

1700 No Gass 1700 No Gase 
1800 No Gass 1800 No Case 

1592 No case 1592 No Case 

429 277 429 277 

132 87 1}2 87 

1240 No Gase 1261 No Gase 

450 No Gase 450 No Cass 

140 95 140 95 

132 87 132 87 

140 95 140 95 

1000 No Case 1100 No Case 

aA Ship ton = 40 cu. ft .  

lTor two PE-162-A, two PE-2l0-A or 
two PE-2l4-A or B in Export Box 
(without Carrying case) weight is 
160 lba . ,  cubic feet is 7.0.  

Total Volume 
CUbic Feed 

Packed 
for In Carry-

Export' ins Case Ship Tons8 

10 7 . 4  0.3 
10 7 . 4  O . }  

7 5 0.2 

20.2 13 0.5 

16 No Gase 0.4 

7 . 5  5 0.2 

84 No Case 2.1 
84 No Case 2.1 

76 No Case 1.9 

18. 1  13 0., 

7 . 2  4 . 1  0 . 2  

56 No Case 1.4 

17 No case 4 

7 . 2 4 . 1  0.2 

7 . 2 4 . 1  0.2 

7 . 2  4 . 1  0 . 2  

56 No Gase 1 . 4 
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121 0 .  ENGINE GENERATOR SETS - FIXED PLANT - DESCRIPTION 

TYpe No.b 
PE-78-A,-B,-C 
PE-7B-F 
PE-7B-1! 

PE-79-D & -E 
PE-79-F 

PE-8l-E 
PE-8l-F 

PE-BS-F 
PE-8S-L PE-BS-M 

PE-95.-F 

PE-l42-B 
PE-l42-C 
PE-l42-D 
PE-l42-K 

l'E-HB-A 

PE-167-A 

PE-20S-A 
PE-W5-B 

l'E-207-A 
PR-207-B 

PE-215-A 

fE-22C-f. & -B 

PE-236-A 

Pl.l-19/FRC 

ONAN-W5J,1-l3 

Kohler Ul2lA 

266 

Fig. Net 
!!2..... � 

Approx.Dimen. 
in DEer. - In. 
l .lL .!. 

Mfr. 
� 

1210 
l2l0 

l2ll 

l2l.2 

1213 
1214 
1215 

1216 

1217 
l2lB 
1219 

1220 

1221 

1222 
1223 

1222 

1225 

1850 80 
2050 84 
2050 84 
1870 81. 
1680 81 
3705 100 
5705 100 

5100 95 
3690 95 
5950 89 

1545 

5700 

6300 
5700 
5700 

900 

75 

3000 
5770 

WOO 
3770 

73 

liD 
li4 
liD 
liD 

57 
19 

92 
85 

92 
85 

5600 ti9 

39 28 .. lD 
4S 28 COL 
45 28 COL 

45 :W ACB 
43 28 WES 
51 52 COL 

5 52 COl. 

63 38 CON 
52 54 RIJA 
61 55 CON 

59 51 ONA 

67 
75 
57 
en 
37 

16 

51 
58 

51 
58 

41 
59 
41 
41 
24 
13 

:>0 
28 

50 
28 

EM 
EM 
EM 
EM 
KAT 
AAP 

GEe 
GEe 

GEG 
GEe 

60 41 GEC 
1225 IB570 194 lOS 63 'lIES 

1225 B90 50 56 23 ow.. 

1227 141 20 22 15 AAP 

1228 4200 96 Sg. 52 IDE 

1229 450 35 Ql 16 ONA 

1230 496 45 37 16 KOH 

12.5 O.B 
12.5 0.8 
12 .5 0.8 

12 .5 0.8 
12.5 0.8 

43 .7 0.8 
43.7 O.B 

31.2 D.a 
31.2 0.8 
31.2 O.B 

6.2 0.8 

62.5 
62.5 
62.5 

62.5 

:3 

IB.7 
18 .7 

IB.7 

18.7 

0.8 
0.8 
0.8 
0.8 
D.B 

0.8 
0.8 

0.8 
O.B 

62. 5  O.B 

125 O.B 

5 1.0 

0 . 7  1 . 0  

25 O.B 

:3 1.0 

1.5 1.0 

� 
10 
10 
10 
10 
10 

35 
35 

25 
25 
25 

50 
50 
50 
SO 

2.4 
(0.175 
(0.&50 

15 

15 

15 

15 

50 

Generatora 

Rat.ed 
� 
120/240 
12Q/240 
120/240 

240 
240 

240 
240 

120/208 
250 
250 

120/240 

240 
240 
240 
240 

UO/220 
6 

1 2  

120/240 
120/240 

120/208 
120/208 

240 

lOC 240 

5 ll.O/220 

0 .7 US 

20 120/240 

3 U5 

1.5 liD 

1 
1 
1 
;; 
:5 
:5 
:5 
:> 
5 
:5 

1 

;; 
:5 
:5 
;; 
1 

1 
1 

s 
;; 

1 

1 

1 

1 

1 

Volt. 
� 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 
res 
Yes 
Yes 
RIIEO 
RIIEO 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 

RIIEO 

l.NH 

INIJ 

GElOOlATDR W.NUFACTURER'S REFERENCES 

No 
� 

:> 
:3 
:5 

3 

5 
3 

3 
5 
5 
5 

2/3 

4 
4 

2 

2 

2 

Control 
Panel 

on Set 

No 
1fu 
No 

No 
No 

No 
No 

No 
No 
No 

Yes 

No 
No 
No 
110 

No 

Yes 

No 
No 

No 
No 

No 

110 

Yes 

Yes 

No 

No 

Yes 

Manufacturer � Reference 

Atlas A.ircraft ProdIJ.cts Ct>. 
American Cu.stOlll Built Motors 
Columbia Electric COlIlpany 
Continental Electric Co. 
Electrical Machinery Co. 
Fidelity Electric Compaqy 
General Electric Company 
The Ideal Electric & Mfg. Co. 
Kato Electric Company 
Kohler Company 
D. W. Onan and Sons 
Rogers Diesel & Aircraft Corp. 
�'estinghouse Elee , & lIIfe. Co. 

New York, II.Y. 
Chicago, Ill. 
Cleveland, Ohio 
Newark, N.J. 
Minneapolis, Jolinn. 
Lancaster � Pa. 
Ft. Wayne, lnd. 
Mansfield, Ohio 
14ankato ,  Minn. 
Kohler , Wis . 
Minneapolis . 1Iinn. New York, N. Y. 
E. Pittsburgh ,  fa.. 

.AAP 
ACB 
COL 
CON 
l!lI 
nD 
GEe 
IDE 
KAT 
KOH 
DNA 
RDA 
WES 

aAll generators are 60 cycles a-c except PE-1.67-A which provides 6 
or 12 volts d-c. 

bOesignations other than PE and fU are manufacturer's codes . 

CInstruction books are issued by the manufact.urer. See paragraph 
1212 for stock lIWIIbera of Instruction Books . 



E!]gined 

Fuel Gal. 
Tank Rrly Tach. Man. 

No Cu.In. Igni- on Fuel or 
� Model � !<l1 -1!L ...!.!:!! Disp • .lli!!L §&.. egos. lnstr.Bookc 

HER QXB-s Gas 6 47 1800 205 Bat. No 2.00 lostr.Book) 
HER JXB-S Gas e 34.8 1200 265 Bat . No 2 .00 lnstr.Book) 
IIER JXB-S Gas 6 34.8 l200 263 Bat. No 2.00 'N ll-9ll ) 

HER JXB-S Gas 6 34.8 l200 263 Bat. No 2.00 Instr.Book) 
CON F-226 Gas 6 32. 7  l200 226 Bat. No 2.00 'I'M 11-912F) 
HER RXLC Gas 6 85.4 l200 529 Bat. No S.OO lnstr.Book) 
RER RXLll Gas 6 90 12.00 558 Bat. No 5 .00 lnstr.Book) 
CUM Ml-400 Diesel 4 60 1200 448 No 3 .00 Instr. Book) 
HIL G-R Diesel 6 54.7 1200 518 No 5.00 'l\I ll-916 ) 
INT UD-9 Gas/ 4 46 1200 334 Mag. No 3.00 'I'II ll-916M) 

Diesel 

WIL JP-441 Gas 4 24 l200 134 Bat. Yes 1.1 TM ll-904 

CUM Hl-500 Diesel 6 90 l200 672 No 5,0 Instr .Boak) 
CUM HIS-500 Diesel 6 108 l200 672 No 5 .0 Instr .Book) 
GUM HI-500 Diesel 6 90 1200 672 No 5.0 TIl U-942D) 
CUM HI-600 Diesel 6 90 l200 672 No 5.0 'l'Il ll-942E) 

VUT VD-ll Di.,sel l 4 1.200 57 No 0.5 Instr.Book 

BXS NP Gas 1 l.4 2550 6 Mag. Yes 0.2 TM U-946 

HIL 4R Diesel 4 27 l200 212 No 1.6 Instr. Book) 
INT UD-9 Gas/ 4 46 1200 534 Mag. No 1.6 Instr.Book) 

Diesel 

HlL 4R Diesel 4 27 l200 21.2 No 1 .6 Instr. Book) 
!NT UD-9 Gas/ 4 46 1200 334 Mag. No 1.6 Iostr.Bookj 

Diesel 

INT UD-18 Diesel 6 92 l200 69l No 5.0 TM U-941 
WAU l-LilH6 Semi- 6 282 900 2894 Mag. No 1.2.2 Instr.Book 

Diesel 

CON Y-91 Gss 4 l7.l 1800 90 Bat. Yes l.2 lnstr.Book 

B&S BP Gas l 2 1800 14 Mag. No 0.5 Instr.Book 

!NT UD-9 Gas/ 4 46 l200 3M Mag. No 2.5 lnstr.Book 
Diesel 

aNA W5M Gas 2 7 lBOO 59 }lag. No 1.0 Instr.Book 

IWI! IM-21 Gas 4 5.2 l800 58 Mag. No 0.4 'I'M ll-9S5 

ENGINE MANUFACTURER I S REFERENCES 
lrIam1fa cturer � Reference 

Briggs & Stratton Corp. Milwaukee, Wis . B&S 
Continental Motors Corp. Muskegon, lfieh. CON 

Cwmni.ns Engine Company Columbus, Ind. Cmt 
Hercules Motors Corp. Canton, Obio HER 
Hill Diesel Engine Company Lansing, Mich. HIL 
International Harvester Co. Chicago, ill. INT 
Kohler Company Kohler, Wis. KOH 
D. W. Onan & Sons Minneapolis , Vinn. DNA 
Waukesha Motor Company Waukesba, Wis . WAU 
Wiily-Overland Motors Toledo, Ohio WIL 
Witte Engine Works Kansas City, Mo. WI'!' 

dAU are 4 cycle engines . !.U are water cooled except PE-167-A, FE-236-A which 
are air cooled. All are directly connected to generator except. PE-l48-A 
which is belt connected. Starting is electrical for all except PE-22o-A a. -B 
which are started by gas engine and PE-2:56-A, 0nan-Vi5M-l3 and Kohler llI2lA 
which are started ms.nuaJ.ly. 

Par . 1210 

Remarks 

Separats Control Panel is furnished. 
Fuel Tank is not included with sst. 

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 P!i:-78, PE-142C bas super 
charger for high altitude location. 

Concrete base is recOlIlIllended. 
Bat. charging set. Wooden base for mtg. 
must be obtained locally. Separate fuel 
tank and line are furnished. 
volts d-c. 
Same as for PE-78 

6 or 12 

l'E-205-B is for use in high altitude 
location. 

Same as for PE-205-A & -B 

Same as for PE-78 

Same as for l'E-78 
PE-22D-B for high altitude locations . 

Mtd. on skid base & enclosed in metal 
casing with removable sides. Control 
panel, fuel tank & bats. mtd. inside 
easing . 

Separate fuel tank & fuel line are fur-
nished. Wooden base for mtg. IlIUSt be obtained locally. 

Fuel tank is not included. Separa.te 
control panel furnished with set. 

Base for mtg. JlDlst be furnished locally, 
Se para te fuel tank & fuel line are 
furnished. 

Eng. base bas 4 holes for mtg. on concrets 
or beavy wooden base furnished loeally. 
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2 6 8  

F IGURE 1210 .  pow e r  Un i t  PE- 78-F 

FIGURE 1 2 1 1 . pow e r  Uni t  PE - 7 g - F  

FIGURE 1 2 1 2 .  pow e r  Un i t  PE- 81 - E  

FIGURE 1213 . Power Uni t  PE- 85-F 

FIGURE 1214 . power Uni t  PE- 85-L 

FIGUR E  1 2 15 . pow e r  un it PE - 85-M 



FIGURE 121 6 .  Power Uni t  PE- 9 5-F 

FIGURE 1 2 1 7 .  Power Uni t  PE -14 2- C  

FIGURE 1218 . Power Unit PE- 1 42-D 

Par . 1210 

FIGURE 1219 . Power Unit PE- 142-E 

FIGURE 1220 . PoWer 
Unit PE- 148-A 

FIGURE 1221 . Power Unit 
PE-167-A 
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FIGURE 1 222. power Unit PE-205-A 
or PE-207-A 

I 

FIGURE 122 3 .  power Unit PE- 205-B 

FIGURE 1224. power Unit PE-215-A 
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FIGURE 122 5 .  power Uni t.  PE- 22G-A or B 

FIGURE 1226 . power Unit. PE- 235-A 

Par . 1 210 
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27 2 

FIGURE 1227 . Power Unit 
PE- 236-A 

FIGURE 1228 . Power Unit 
pU-19!FRC 

FIGURE 1229 . Engine Generator 
( Onan W3M-13)  

FIGURE 1230. Engine Generator 
( Kohler lM2lA ) 



par . 1211-1212 

�. ENGINE GENERATOR SEl'S - FUEl) PLANT - ARRANGED BY CAPACITIES. 

Nomenclaturea 

-.!L- Type No. � Eli !!E!!. 
0.55 PI-167-A 6/12b 
0.75 PE-236-A 115 1 2 
1.5 Kilhler llI21A 115 1 2 
2.4 P.B:-14,8-A 110/220 1 2 
3.0 Onan ISM-13 115 1 2 
5.0 PE-95-F 120/240 1 3 
5.0 PK-235-A 120/240 1 3 

10 PJ-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/PRC 120/240 1 3 
25 PE-85-F 120/20S 3 4. 
25 PE-85-L & -Jl 230 3 3 
35 PI-81-( ) 240 3 3 
50 E!:-14.2- ( ) 240 3 3 
50 PE-215-A 240 3 3 

100 PE-220- (  ) 240 3 3 
aDeSignations other than PE and PO are manu1'acturers codes . 
bn-c generator ; al.l others 60 cycles a-c . 

!lli.. ENGINE GENERATOR SETS - FIXED H.ANT - STOCK NUMBERS AND LOGISTICAL DATA . 

Weight ( lbs . ) Total Total Heaviest WeiglIt. (lbs . ) D i splacement 
Package Packed Packed 

Nomenclaturea stock Numbers Packed for for Export for Export :!'l:l1! No . Units Inatr . &10k Ex�rt Pounds Cu. Ft. ShiE TOllSb 

PE-78-A 3H4578A) 3H457BA/l/l 3340 3600 92 2 . 3  
PE-'i'S-B 3H4578B) 3340 3600 92 2.3  
PE-'i'8.-G 3H4578C 3H4578C/l �O 3600 92 2.3 
PE-'i'8-F 3H4578F 3H4578F/l 3340 3600 92 2 . 3  
PE-78-H 3H4578H.l 3340 3600 92 2 . 3  

PE-79-D 3H457'D 3H4579D/l 3030 3390 93 2 . 3  
l'E-79-E 3H4579E s)7800B9E 3030 3390 93 2 . 3  
PE-79-F 3H4579F 3030 3390 93 2 . 3  

l'E-SI-E 3H4581-E 3H458lE/l 4600 5000 161 4.3 
PE-SI-F 3H4581-F 4600 5000 161 4.3 

PE-85-F 3H4585F 3H4585F/Bl 6300 6800 378 9 . 5  
PE-85-L 3H4585L 5050 5600 211 5 .2 
PE-85-M 3H4585M 5310 5860 225 5. 6 

PE-95-F 3H4595F 2050 2050 80 2 

PE-142-B 3H4600-142B 6D7800B22B 6700 8800 400 10 
EE-142-C 3H4600-142C s)7800B22C 7300 9215 494 12.3 
PE-142-D :3H4600-142D 6700 8800 400 10 
PE-142-E 3H4600-142E 6700 8800 400 10 

PE-l48-A 3H4512 . 3-1 3H4512. 3-1/1 1196 1196 61 15 

PE-167-A 3H4600-167 108 108 3 . 6  0 . 9  
EE-205-A 3H4600-205A 3H4600-205A!Bl 3726 4894 191 4.8 
PE-205-B 3H4600-20tlB W7800Bl5B 5100 6710 246. 5  

P.I-207-A 3H4600-207A 3H4600-207A/Bl 3800 4917 194 4 . 9  
PE-207-B 3H4600-207B 5100 6710 

PE-215-A 3H4600-215A.1 8925 8 925 308 7 . 7  
�ble continued on next pa� 

2 73 



par .  1213 

ENGINE GENERA"ro R SETS - FIXED PLANT - STOCK NUMBERS AND LOGISTICAL DATA . ( CONTINUED ) 

We ight (lbs . ) Total Total 
Heav iest Weight (lbs . ) D i splacement 

Nomenclaturea Package Packed Packed 
Stock Numbers Packed for fat' Export for Export 

Shi12 Tons
b T.Y12e No. Units lnstr. Book EX20rt Pounds eu.Ft. 

PE-220-A 3H4600-22OA 3H4500-220A(Bl 19300 21359 11.13 27.8  
:ffi-220-B 3H4600-220B 3H4600-220A/Bl 19300 21359 1113 27.8 

PE-235-A 3H4600-235A Eil 7800B22A 1390 1390 70 1 . 8  

PE-236-A 3H4511-1 3H4511-1!1 225 225 10 0 . 3  

PU-19/FRC 3H4531-19F 3H4531F/m. 4750 5900 167 4.2 
0= w:3M-13 3H4512. 6 3H4512 . 6/BlO 662 562 34 0.9 

Kohler IM2lA 3H4524-1M21A 880 880 28 0 . 7  

a 
Designations other than P.I!! and PU are manufacturer' s 
codes .  

b A ship ton = 40 cu. ft. 

1213 . GENERAL . 

Section III 
Rec ti fiers 

a .  Rec tifiers are of the tube and disc  
types and are intended primarily for 
c harging lead storage batteries . In 
case suc h s torage batteries are connec­
ted to a t elephone load while being 
charged a f i l tering device in the recti­
fier output i s  required in order to in­
sure quiet telephone c ircuit operat ion. 
Thi s filter i s  sometimes fur ni shed sep­
arate from the rectifier and a s  such is 
usually referred to as a reacto r .  

2 74 

b .  Some o f  these rectifiers have their 
output regulated whi ch irumre s the main­
tenance of c l o se vol tage lim! ts on 
swi tchboards or other e quipment being 
supplied. Others are of the non­
regulated type and have rather wide 
voltage varia t ions wit h a-c input and 
load cha nges .  

�. Paragraph 1214 give s  descriptive 
informat ion on rectifier e qu i pments . 
They operate on a-c  power of 115 or 230 
vo lts ,  and frequenc ies of 25, 40 . 50 or 
50 c ycles. The y range in capac itie s fran 
a few milliamperes to 30 ampere s . 

Q. Paragraph 1215 gives stock numbers 
and logistic al data for rectif iers . 
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1214. RECTIFIERS - DESCRIPTIO,! 
Nomenclature 

� � !/fr. 

.!.. i'un2! !lEe 
Recti1'ier Gen.Elec .Co. 

HectUier Gen.Elec .Co .. 

RectUier Gen .Elee: • Co .. 

Rectifier Gen.Elec .. Co. 

Rectifi er GeD.Elee .Co, 

Rectl:fier Power Equipt. 

Rectifier and RA-36..( ) Gen.E1ec .Co . 
Fil ter Reactor Gen .Elae .Co .. 

b. Electron Tube !lEe 
Rectifi er Trojan Rooti-fier and 

Equipt. 00. 

c. Grid Controlled �I!e 
Rect ifier RA-43�( 

Mfr' s  .. No . 

3049455 

6RB4B7
a 

6RB33B28 

6RB6ffi7 

9X64. 

PEC�161 

6RB6B17(lWdif1ed) 
3126769 or 
3126680 

27820 

ShOl'lIl In Operation 
in Ratinj;8 Dimensions Inl!ut 

FigoNo . � � Weight Height � Depth � Cycles 

1231 3 19-52 48 17-1/2 12-1/8 15 115 60 

1232 7-1/2-75 57 19-3/8 8-1/4 9 115 25-40 

1233 7-1/2-75 32 10-1/2 18-1/2 7-5/8 115 60 

1234 2-12 6-65 66 19-3/8 8-1/4 115 60 

1235 12 0-90 98 17-1/2 12�1/8 14-7/8 230 50-60 

30 30 268 28-1/2 18 14 110- 40-60 
250 

1236 12 0-65 125 19-3/8 11-1/2 11...'5/8 115 50 
65 10-1/2 6-1/2 8-7/8 

63-1/2 10-1/2 6-1/2 7-3/4 

10·30 30 34 16-3/8 17 100- 40-60 260 

1237 0 .5-4.5 120 140 22 17-1/2 10-3/4 95- 60 
250 

a All. are full wave rectif'iers except the Ttmgar Type Ger. .Elec .co .. 6RB4B'7 and 6RB33B2 which are half' wave rect if"iers . 

� or 
Instruction 

Book Remarks 

Gl!I:o's Inet . For general us e in charging 6 
GEI-2839A to 24 cells of storage battery 

or for charging telephone 
batteries while in use .  

GEeo ' s  lnat. Far general us e - will oharge 
GEH-870C up to 12, 6 volt lead storage 

cells. 

GEeo ' s  !nat. Fer general use - will charge 
GEJ"-319C up to 12, 6 volt 'lead storage 

c ell • •  
GEGo ' s  !nat. For general use - may be used 
GEJ"-680A for charging telephone batteries 
� 11-951Q while in use by using an exteDl31 

filter reactor GEe o ' s  Cat. 
#3126680, weighing 63-1/2 lb ••  , 
height 10-1/2" , width 6-1/2" ,  
and depth 7-3/4 " .  

None For general use - charging up 
to 15, 6 volt etorage 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 lb •• , height 10-1/2" 
width 6-1/2" , and depth ? -7/8" . 

None For charging 10-12 c ell. 01' 
storage batt ery. 

'1M 11-338, The RA-36-( ) rectifier incllldes 
'1M 11-951 an external reac tor filter coil 
and and may be used for charging 
TM 11-951Q telephone batteries whi le in 

use. 'Ibis rectifier 1s sui table 
for general use in charging any 
lead storage cellse 

Trojan Inat. For general use _ charging 10-
Sheet on 12 cella of storage batteri es 
Catalogue and for charging telephone {/27620 batteries while in use .. Rectifier 

TIl 11-358 For use where regulated 120 
� 11-954 volts d-c is requ1redt such as � 

a telegraph eentral o1'fice .. "" 
� 
r-' !'Cl 

'lable continued on next page f-' '" 



N --:t 0\ lJ,ECTIF lERS - DESCRIPTION ( Continued ) 

Nomenclature 
� � IIf"r. l4.fr · s .  No. 

d. Caner Oxide Type 
Rectifier Raytheon IItg. W�lo5 

00. 

Rectifier Raytheon M:fg. 11-3826 
Co. 

Rec tifier Raytheon IItg. W-1067 
Co. 

Rectifier Raytheon !ltg. W-2168o\ 
00. 

Reotifier Raytheon I!fg. W�483 
CD. 

e. Selenium Type liiict1f1er RA�7 

Rectifier RA-8? 

R •• titier RA-53-l 

Rectifier RA-91 

ShOWD 
in Ratl'}§.4 

In �ration 
Dimensions 

Fig.No..!. � � � Reig!lt � 

12:58 3 23.65 ± 170 21-1/8 19-1/8 
z{. 

:; 49.45 ± 240 27-7/8 19-1/S 
z{. 

1238 6 23.65 240 27-7/8 19-1/S 

1238 6 23.65 ± 240 27-7/8 19-1/S 
z{. 

23.7 161 21�/4 19-1/S 

1239 0.4 115 25-1/2 6-1/2 8-1/2 
3 115 AC 

1240 0.4 115 40 7-1/2 8-3/8 
4.35 ll5 AC 

1241 6-12 20-10 51 16 14 

2-12 6-48 150 25-1/4 21-1/4 

Inj!ut 
Depth � Oyc1ee 

11-1/2 95- GO 
130 

15-1/4 95- 60 
130 

15-1/4 95- 60 
130 

15-1/4 95- 60 
130 

11-1/4 95- 60 
130 

12-1/4 110 50-60 

7-1/2 115/ 50-00 
230 

10 115/ 50-60 
230 

15-1/4 115/ 50-60 
230 

a All are full wave -rectifiers except the Tungar Type Gen .Elec .. Co. 6RB4B7 and 6RID3B2 which are half wave rectifiers. 

>oj po 
'nl or f-j 

Instruction 
Book Remarks I--" '" )--' 

H'-
For oharging 11 cells of storage 
battery and for constant noat -
automatic charge of telephone 
batteries while in llBe. 

For charging 2:5 cells of stor-
age battery and for oonstant 
float - automatic oharge ot 
telephone bat t eries while in 
use. 

For charging 11 c ells of stor-
age battery an.d for constant 
float - automatic oharge of 
telephone batteries whne in 
use . 
For charging 11 cells of .tor-
age battery and for constant 
float - automatic charge of 
telephone batteries while in 
use. 

For charging 11 cells ot stor-
age battery and for constant 
float - automatic charge of 
telejll.'1one batteri es while in 
use. 

'l!Il 11-955 For small 115V 0-0 applications. 

:I!lI 11-957 For small 110V D-D applications 
up to 46 vratts and for n5V 
A-C up to 500 wette . 

'N 11-963 Portable Battery Charger. 

For general use 1n charging 3 
to 24 cells of storage battery. 
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FIGURE 1231 . TUngar Re c t i f ier 
( Genera l Ele ctri c Co . 3049455) 

F IGURE 1232. TUngar 
R e c t if ier ( General 
Ele ctri c Co . 6RB4B 7)  

F IGURE 123 3 .  TUngar Rect ifi e r  
( General Electri c Co . oRB33B2 ) 

'a1 >; 

I-' (\) I-' iI'o 
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FIGURE 1234 . Tlmgar 
Re c t i f i e r  ( General 

Electri c  C o . 6RB6B 1 7 )  

FIGURE 123 5 .  TUngar Rect ifi e r  
( Gen eral Ele ctri c Co . 9X649 ) 

FIGURE 1236 . Re c t ifier RA-36 - (  ) 

'"d P'l 'i 
I-' ro I-' ..,. 
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FIGURE 1237 . Grid Cont rD lle d Recti f ie r  
RA-43- ( ) 

FIGURE 1238 . Coppe r oxid e R e c t i fi e r  ( Raytheon Mfg . Co . 
W-3155 , W-106? and W-2168A )  � I-j 

I--' N I--' ,j:. 
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FIGURE 1239. Rectifi er RA-3 7  

FIGURE 12 40. Rectifi e r  RA-87 FIGURE 1241 . Rectifi e r  RA-83- ( ) 

'1j III '1 
t-' [\) t-' fI>. 
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1215 . RECTIFIERS - STOCK NUMBERS AND LOGISTICAL DATA 

Nomenclature 
Item Name 

a. Rectifier 

b.  Rectifier 

c .  Rectifier 

d. Rectifier 
Reactor for use with 

above rectifier 

e. Rectifier 
Reactor for use with 

above rectifier 

f.  RectHier 

g. Rectifier & Reactor 

(1)  Rectifier & Reactor 

( 2 )  Rectifier & Reactor 

(3)  Rectifier & Reactor 

Additional Equipment 
Required for (J)�2), or (3) 
above 

(A) Frame fbr Rectifier 
RA-36-( ) and its 
reactor 

(B) Case for FM-30 �e 
and RA-36-( ) 
rectifier and 
reactor 

(C )  Total for item g 

Ty� No. 

RA-.'36-( ) 

RA-36-A,B or C 

RA-.'36-J ,K or L 

RA-36-E or Q 

m-30 

CS-73 

Stock No. 

3H4703 

3H4706 . 2  

3H4706B 

3H4712.lA 
3H4604-1 

3H4712.3 

3H4701 

3H4676 ( ) 

3H4676A, B or C 

3H4676J,K or L 

3li4676E or Q 

4E6530 

3Z973 

Type of 
Eg.uiJ2ment Mtr. 

1\mgar Gan.Elec .Co. 

Tungar Gan.Elec .Co. 

Tungar Gen.Elec.Co. 

1\mgar Gan.Elec.Co. 
Reactor Gen.Elee .Co. 

Tungar Gen .Elec .Co. 
Reactor Gen .Elec .Co. 

Tungar Power Equipt . 
Co. 

Tungar & 
Reactor 
Tungar Gan.Elec .Co. 
Reactor Gan.Elec .Co.  

1\mgar Gan.Elec .Co. 
Reactor Gan .Elec . Co. 

1\mgar Gan.Elec .Co . 
Reactor Gen.Elec .Co.  

Frame 

Case 

Total Disp1ac8JllfllJl;. 
Tbta1 Weight 1bs . Cu. Ft. 

In In 
Packed Carrying Packed Carrying 

for Case or for Case or 
)(frls.  No . � Container Export Container 

3049455 88 53 7 2.1 

6RB4B7 98 64 5.5 1.1 

6RB33B2 36 33 1.2 1.0 

6RB6B17 114 74 5.5 1.1 
3126680 73 66 2 0.4 

9X649 140 106 7 2.0 
3049480 75 69 2 0.4 

PEC-161 324 275 9 . 1  4.2 

6RB6B17(Modified) 213 146 7 2.1 
3126680 

6RB6B17(Modified) 223 156 7 2.1 
3126680 

6RB6B17(Modified) 230 159 7 2.1 
3126769 

75 50 16 9 

80 65 18 10.8 

� '1 . 
� 

385 274 18 10.8 t\) 
Tab�e continued on n ext page I-' 01 
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RECTI FIERS - STOCK NUMBERS AND LOGISTICAL DATA ( Cont i nued ) 

� 
Nomenclature 

Niiiile �--'lYpe No . Stock No. 
Type of 

Equipment Mrr. 1I:fr'� 
h. Reotifier 3H470l-3 Elec tron Trojan Reot i- 27820 

1 .  Rectifi er 

( 1 )  Reot1f1er 

Additional Equipment 
Requi red 

Case for RA-43...t.. 
Reoti1'ier 

( 2 )  Reot11'ier 

( 3 ) Reotifier and Case 
Includes oase 
CSoo82-B 

j . Rectifier 

k. Rectifier 

t. Rec tifier 

m. Rectifier 

n . Rec tifier 

o .  Rectifier 

Additional Equipment 
Required . 

( l) Chest for RA-37 
Rec'tif er 

RA�-( ) 3H4683 { ) 
RA-43-A 3H4683A 

Cs-82...t.. 2Zl8B2A 

RA-43-B 3H4683B 

RA�-B 3H4683B.l 

3H4703.l 

3H4703.2 

3H4703.4 

3H4706.3 

3H4706.4 

RA-37 3H4677 

CH-5l 4'lCH5l 

TUbe fier & Equipt. 
Co . 

Grid Con­
trolled 
Grid Con­
trolled 

Case 

Grid Con­
trolled 

Grid Con­
trolled 
in case 

Copper 
Oxide 

Copper 
Oxide 

Copper 
Oxide 

Copper 
Oxide 

Copper 
Oxid e 

Selenium 1 
Chest ; 

Raytheon 
Mfg. Co . 

Raytheon 
lU'g. Co . 

Raytheon 
Mfg. Co . 

Raytheon 
lIfg. Co. 

Raytheon 
Mfg. Co . 

W-3155 

W-3826 

W-1067 

W-2168A 

W-3483 

Tbtal WeIght Ibs. 
�ta1 Displaoem� 

Cu. Ft .  
In 

Packed Carrying Backed 
for Case or for 

� Container � 
12 

182 140 7 

'i'O 00 9 

182 140 I' 

252 190 9 

231 185 9 

319 255 12.5 

319 255 12.5 

319 255 12.5 

220 175 9 

65 41.5 2.9 

In 
Carrying 

Case or 
Container 

6.2 

3 

5.3 

3 

5.3 

3.1 

5.2 

5.2 

5.2 

3 . 1  

1.1 

'" I» '1 
.... N .... (]I 
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Item 

p. 

q. 

r. 

s . 

t.  

Nomenclature 
Name 

Rectifier 

Rectifier and Chest 
Includes Chest CH-158 

Rectifier 

Rectifier in carrying 
case 

Rectifier 

Type of 
Type No . Stock No. Equipment Mfr . ------

RA-87 3H4699-87 Selenium 

RA-87 3H4699-87.1 Selenium 
in Chest 

RA-83 3H4699-83 Selenium 

RA-83-A 3H4699 -83A Selenium 

RA-91 3H4699 -91 Selenium 

TOtal Weight lbs . 
In 

Packed Carrying 
for Case or 

Mfr ' s .  No . Export Container 

50 40 
81 59 

64 51 

64 51 

195 155 

Tbtal Displacement-
Cu. Ft .  

In 
Packed Carrying 

for Case or 
Export Container 

1.8 0.5 

3.3 1.5 

1.5 1.1 

1.5 1.1  

5 0.5 

I-tJ po Ii 

I-' 11:> I-' (Jl 
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S e c tion IV 
Power Ringing Units 

1216 . GENERAL 

b .  Two types of ringing equipment are 
avai labl e ; namely the vibrating type , 
whi ch i s  normally used in the t ac t i c al 
pl ant , and the s t at i c t yp e ,  which i s  
normally u s e d  in t h e  fixed plant . 

c .  Descriptions of these e quipments 
are covered in paragraph 1217 and sto ck 
numbers and lo gi sti cal data are given 
in p aragraph 1218. 

--a; Ringing equipments provide 20 cycle 
ringing current as required for s i gnal­
ing purpo ses . 

121 7 .  R INGING EQUIPMENT-DESCRIPTION 

Shown 
Nomenclature in In Operation 

Type Fig. Output Rating Dimensions 
Name N2L.. ..li9...- Cycles Y2ll.!!. � wt . Height � Depth 

!.. Tactical 

Interrupter W.E. 1242 18-1/2 115 20 16 7-15/16 9-1/4 5-17/52 
Co ' s  
84Fa 

Interrupter W.E. 1242 18-1/2 115 20 16 7-15/16 9-1/4 5-17/52 
Co ' s  

Telering 

84Ga 

Tel- 1243 20 
kor 
Mod. 
Ha 

90 11 11-7/8 8-1/2 5-1/8 

TM or 
Inst . 
Book Remarks 

Vibrating type ; re­
quires power source of 
24V, 1 amp. d-c 

Vibrating type; re­
quires power source of 
57V, .75 amp. d-c 

Vibrating type; re­
quires power source of 
1l0V, 60 cycles a-c 

Converter J,f-2a:l 1244 20 120 11 6-5/4 6-5/8 8-1/4 TMll-544 Vibrating type ; re­
quires power source of 
2 Batteries BA-25. 
Part of Telephone 
Central Office Set 
TC-4 . 

J?. Fixed Plant 

Subcycle Lorain 1245 20 75-90 15 
Pro- or 
ducts 16-2/5 
Corp. 
Model 
Sa 

50 5 

a Manufacturer ' s  code numbers . 

284 

B 11-1/2 Lorain 
Products 
Corp. 
Instruc­
tion 
Form 150 

Static type, requires 
power source 105-125 
volts. For 60 cycle 
input output will be 
20 cycles . For 50 
cycle input output 
will be 16-2/5 cycles . 
Non-moistureproof. 



FIGURE 1242 . Interrupter ( West ern Ele ctri c Co . 
TYpes 84F or G )  

FIGURE 1243 . Te1eri ng 
( Te1kor Model H)  

Par . 1217 

285 
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FIGDRE 1244 . Con Verter M-222 



Par .  1218-1220 

1218 . RINGING EQUIPMENT - STOCK NUMBERS AND LOGISTICAL DATA . 

NBlIle 

!: Tact ical 

Interrupter 

In terrupter 

Telering 

Converterb 

TyEe No . 

W.E . Co . 
84]'a 

W.E.Co.  
84Ga 

Telkor 
Model 
Ha 

M-222 

stock 
� 

4]'1084]' 

4Fl084G 

4F2425 

4F222 

�. Fixed Plant 

Subcycle Lorain 4]'2315 
Products 
Corp -
Model 
Sa 

Weight Lbs. -
Heaviest Packa�e 

Packed In Carrying 
for Case or 

Export Container 

35 17 

35 17 

35 12 

25 11 

54 34 

Total Wei�ht - Lbs. Total Volume - cu. ft . 
Packed In Carry ing Packed In carrying 

for Case or for Case or 
EXEort Container EXEort Container 

35 17 0 . 5 0 . 3  

35 17 0 . 5  0 . 3  

35 12 0 . 8  0 .4 

25 11 0 . 5 0.2 

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 . 

Seo t i on V 
Batteries 

1219 .  LEAD STORAGE BATTERIES . 
�. The batteri e s  desoribed i n  this 

seotion inolude tho se for use with radio 
set s ;  airc raft , automoti ve equipment , 
communicati on sets , eto . The smaller 
types of ba tteries for portable e quip­
ment are provi ded in mos t  instano es with 
plastio o a s e s  whioh are l ighter in weight 
and s tronger than moulded oases . O ther 
cells are provi de d  w ith molde d har d 
rubber oase s  and o o vers . All batteries 
are of the sealed type with vent s ,  or 
vent plug s .  

Q .  Mo s t  o f  the batt e ri es used with 
radio or other oommuni cat ion s et s  are 
provided with bolt , or w ing nut termin­
als and the e quipment leads are supplied 
with termi nals to fit . If it is ne oes­
sary to use , with such e quipment , bat ­
t,eries having post terminals , an a dapter 
for the bat tery posts can be obta ine d .  
Information on thi s  adapter i s  give n  in 
paragraph 1224 . 

�. All s torage batter i es for export 
are ship pe d  dry charged .  The ele o tro­
lyte is shippe d separat e ly in quant ity 
to depo ts , but as far as poss ible s hould 
be obtained locally from appropriate 

theater , ba se , o ommand or depar tment 
funds for this purpo se . Sulphurio a c i d  
eleotrolyte of 1 . 280 sp . g r .  and 1 . 400 
sp . gr .  in one gallon container s and 10 
gallon carboys is listed in paragraph 
1223. 

£. Paragraph 1222 gives the stook num­
bers and log i stical data for dry oharged 
ba tterie s  l i s t e d  in paragraph 1221 . 

!to Storage batteries after fi ll ing with 
ele o t rolyte must be kept oharged to 
avo i d  deteriora t io n .  Reference shoul d 
be ma de toTM 11-430 for the proper main­
t enanoe procedure to be f ollowed and t o  
secti ons I I  and III of t h i s  chapter for 
oharging e quipment whi ch may be use d .  

1220 . DRY BATTERIES . 
� . Dry batterIe s are made in a variety 

of sha pes a nd sizes to fit di fferent 
types o f  e quipment . In general the am­
pere hour capaoity of a dry battery is a 
function of i ts weigh t .  Thi s  i s  exem­
plifi e d  by the BA-?O and BA-SO batteri e s  
whi ch a r e  ident i cal in vo l tage , but dif­
ferent in s i z e . The BA-7 0  has twice the 
oapaci ty o f ,  and approxima tely twioe the 
weight of the BA-SO . 

�. Information ooncerning the quanti ­
ties o f  dry b at teries require d  for the 
operation of e quipment maintained by the 
Signal Corp s  is gi ven in SB 11-6,  
WDry Battery Supply Data" . 
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Par .  1220 

c. Paragraphs 1225 to 1226 give in­
formation concerning the various type s  
of dry batteries whioh are available .  
The data are arranged by voltage as well 
as ey code numb er s .  Referenc e is made 
t o  a drawing which shows the t erminal 
arrangements of the var ious batteries . 

d. Dry batter ies are usually supplied 
in-quantities to d epots as general 
stook. Thes e  batter i es are stocked in 
sealed unit paokages to protect them 
agains t moisture until r eady for use . 
Stock numbers for dry bat t er i e s  and the 
number of bat t eries per unit package are 
l isted in paragraph 1227 . The data are 
arranged in acoordan o e  with the ood e  
numbers of the batteries.  Wherever pos­
sible , supplies of batteries should be 
drawn from stook in these unit packages 
and only opened as needed . 

e . In some instances the depots may 
be-supplied w ith commeroial dry batter-

288 

ies instead of the 'r egular BA types .  
They will b e  e quivalent in electr i cal 
oharacteri st i c s  but may vary slightly in 
physical size from the dimensions shown 
for the equival ent BA type. Data on 
oommercial t ype dry batterie s which are 
equival ent to the BA types are also 
given in paragraph 1227 . 

f. Dry batteries in use should be 
cheoked for corrosion of contacts and 
this condition corrected ao cording t o  
TB SIG 6 .  Dry batter ies ar e not r e­
chargeabl e and should b e  replaced when 
their voltage in use talls below that 
needed to operate the equipment with 
which they are assooiated. This is 
usually . 90 to 1 . 1  volts per cell . When 
dry batteri e s  have b e en stored under 
adverse o onditions , or tor a per iod 
extending beyond the data for plaoing 
them in servi o e ,  they should be 
t e sted acoording to TB SIG 1 4 .  
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l22l. LEAD STORAGE BATT��ES - DESCBIEIIOH. 

:!ZEe No. lUg. :JZ!le 

2 - VOLT 
BATTERlFS (SINGLE �l 

BE-54 Willard ER-27-2 

BB-Z05/U Willard B/!-l-B 

BB-210/U Willard ERH-25-2 
5B-212/U Willard ER-40-2 
BB-215/U Willard ER-6-2 
BB-216/U Willard ER-6D-2 

i..=..lli! 
BB-29 Exide 2-XCMR-15 

BB-213/U llillard ER-4D-4 

� 
BB-49 Firestone 151 

Willard 81'1-1-92 
Exide 151 
National 515-1 
Goodrich HD-145 
Globe 63 
Delco 15AJ 
Autolite PR15 

BB-51 Willard BR-3 

BE-55 Exide XHi.I-194 
Willard SR-5-153 
National N-19-44 
Autolite 'rSR-4-19 
firestone 1-164 

BE-57 Exide XH-25 
Willard SW-12-200 
Delco 25AT 
Autolite RR-25 
Firestone P-256 

BB-207/U Willard ER-15-6 

Capacity 
at BO"r 

Fig .  Amp. Rate 
He.- � Hrs. 

1246 W 20 

2.3 20 

24 20 
40 20 

6 20 
60 20 

1247 100 20 

42 20 

90 20 

1248 0.50 100 

1249 150 20 

200 20 

20.2 20 

Weight 
in 

Charge Rate Opera-
Al!!l2s . Terminal tions Overall DiJnens ions In!l!:!es 

!!lillY � --1'mL- � �  Width � 

1.2 Bolt 4.25 3-31/32 3 5-1/2 

0.3 0.12 Pin 0.36 1-l3/32 31/32 4-5/16 

2.7 1.OB Bolt 2.95 2-9/16 2-9/16 5-7/16 
4.5 1.8 Bolt 5 . 50 5-7/S 2-5/6 4-1/2 
0.8 0.4 Bolt 1 2-1/8 1-11/16 4 
6 2 . 5  Bolt 7.2 4-15/16 5-15/16 6-9/16 

11 5.5 ¥Iing Nut 37.3 6-11/16 7-5/16 10-9/32 

4.5 1.8 Socketa 10 .9 6-1/4 5-5/4 4-5/16 

10 4 Tapered 39 9-1/8 7-1/8 9-1/8 
Stud 

0.1 .04 Pin 0.34 3-7!16b 1-5/16 51/32 

17 6.S Tapered 65 15-1/16 7-1/S 9-3/8 
Stud 

22 8 . 8  Tapered 80 16-1/4 7-1/6 9-5/8 
Stud 

2 O.B Bolt 9 . 75 6-11/32 3-51/52 4-3/8 

a One socket hole in center of vertical front side of each cell. 
b Length over pin terminal, 4-5/16". 

Quantit7 
of 

Electro-
lyte 
Gal • •  Remarks 

O.l Plastic container; nonspilliIlg; fllirite separa-
tors . Has charge indicator and separate filling 
hole. 

Plastic container; nonspilling; fllirite separa-
tors . Has pin terminals . Used with meteorologi-
cal equipment . Similar in appearance to BB-Sl. 

Plastic container; nonspilling j fibrite separa-
tors . Has charge indicator and separate filling 
hole . 

0 . 7 Hard-rubber container; moulded-rubber screw 
plug; microporous rubber separator. 

0.5 Plastic container; nonspilling ; fibrite separa-
tors . Has charge indicator and separate filling 
hole . 

1.4 Hard-rubber container; moulded-rubber s crew 
plug; microporous rubber separator . Has wing 
nut terminala . 

Plastic container I open vent and filling hole I 
fib rite separators. Fibrite fills all free 
space of cella and absorbs free electrolyte . 
Used with meteorological and direction finder 
equi;ments • 

1.9 Hard -rubber container. moulded -rubber screw 
plug; microporous rubber separator. 

2.5 Hard-rubber container; moulded-rubber screw 
plug ; microporous rubber separator. 

0.25 Plastic container; nonspilling . microporous "d � separators . Has charge indicator and separate '1 
filling hole. . 

I-' N ro 
Table continued on next page I-' 
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LEAD STORAGE BATTERIES - DESCRIPTION (CONTINUED) 

Tl:';Ee No. 

6 - VOLT (Cont ' d) 

BB-214/U 

12 - VOLT 

BB-46 

BB-50 

BB-55 

OVER 12 - VOLT 

BB-52 

BB-201/U 

Mfg. ::D':Ee 

Willard N-T-6 

Exide PVA-7-1 

Exide 6-TS-15-1 

Vlillard BR-18 
(36 volts ) 

(14 volts) 

Philco llKRT5) 
Phil co llKRT6) 22v. 

Philco 19XL3) b 

Philco 19XL4) 22v. 

COMBINATION UNITS 

BB-208 AMT 

BB-209 AMT 

Willard 
One 6 Volt 
BB-51 & 
Three 36 
Volt BB-52 

Willard 
One 2 Volt 
BB-205/U 
Three 36 
Volt BB-52 

Fig. 
N2...... 

1250 

1251 

1252 

Capacity 
at 80'F 

Amp . Rate 
Hrs . Hrs . 

5 . 5  20 

90 

55 

58 

15 

120 

526 

20 

20 

5 

.08 20 

1/2 

8 

8 

Charge Rate 
AmEs . 

� 

0.4 

6 . 5  

5 

.02 

4 . 5  

16 

Terminal 
Final � 

0.16 Flat Cap 

4 . 5  Wing Nut 

3.2 Vling Nut 

2 Wing Nut 

.008 Pin 

1.8 Wing Nut 

5 Bolt 

72 24 Post 

Pin 

Weight Quantity 
in of 

Opera- Electro-
tiona Overall Dimensions Inches lyte 

Lbs .  � Width Height Gals . 

1.6 5-19/52 1-15/16 2-5/8 

120 15-7/8 6-1/2 14-9/16 2 . 4  

64 12-7/8 7-1/8 9-7/8 1.2 

58 10-5/16 5-5/16 11-9/52 1 

0.59 5-7/16a 1-7/16 1-1/16 

40 10-7/8 4-7/8 8 

275 22 7-9/16 ll-5/4 5 
26-7/8 7-9/16 ll-5/4 

1210 20-7/8 10-5/4 25 29 
27-1/8 10-5/4 25 

For Information on Capacity, Dimensions , 
etc. see Data for BB-51, BB-52 and 
BB-205/U 

a Length over pin terminals. 4-5/16" . 

b Furnished in units of one 19XL5 and two 19XL4 to provide 
22 volts . 

Remarks 

Plastic container; nonspilling; fibrite sepa­
rators . 

Hard-rubber container; moulded-rubber screw 
pIng; 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. 
wooden trays with lids . 
eludes 2 hydrometers . 2 
and two jumpers. 

Cells are mounted in 
22 v. battery in­

thermometers. 2 lugs 

Meteorological Sets Battery units are packed 
in vacuum can. Device 
is provided f or vacuum 
filling 

'"d '" '1 
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FIGURE 1246 . Battery BB-54 FIGURE 1247 . Batter y  BB-29 FIGURE 1248 . Battery BB-51 

'"d III 'i 
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FIGURE 1251 . Battery BB-5O FIGURE 1252. Battery BB- 53 'tI II> Ii 
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par. 1222-1224 

1222. LEAD STORAGE BATTERIES - STOCK NUMBERS AND LOGISTICAL DATA . 

Type 
No. 

stock 
No. 

Terminal 
Vol ts 

Batteries Per 
Export Paokage 

Export Package 
Weight-Lb s .  a Export Package 

Volume Cu. Ft . 
BB-29 
BB-46 
BB-49 
BB-50 
BB-51 
BB-52 
BB-53 
BB-54 
BB-55 
BB-57 
BB-201/11 
BB-205/U 

BB-20B AMT 
BB-209 AMT 
BB-210/U 
BB-212/U 
BB-2l,.5/U 
BB-214/U 
BB-215/U 
BB-216/U 
Phlleo llKRT 
Rlllco 19XL 

3B29 
3:846 
3B{09 
3B50 
3B5l 
3B52 
3B53 
3B54 
3B55 
3B57 
3B275-201 
3lJ2'15-205 

3B280-20B 

3B2BO-209 

3B275-210 
3B275-212 
3B2'15-213 
3132'15-214 
3B275-215 
3B275-216 
3B23B.1 
Two F'1'N5075 
One l1'I'N5076 

4 
12 

6 
12 

6 
36 
12 

2 
6 
6 

14 
2 

6 "A" 
lOB "B" 

2 "Aft 
188 "B" 

2 
2 
4 
6 
2 
2 

22 

22 

aExport weights are for batteries dry charged 
less electrolyte . 

2 
1 
4 
1 

120 
1 20 

4 
6 
1 
1 
1 

120 

50 

50 

18 
24 
12 
20 

2 

1 

70 
122 
154 

80 
47 
48 

155 
33 
70 
85 
60 
49 

103 

103 

56 
122 
U8 

86 

dWt • of electrolyte is a pproximately 
600 lbs. 

1 . 2  
2 
:3 
1 . 2  
1 
1 
3 
1 
1.1 
1 .3 

. 5  
1 

2 . 3  

2 . 3  

1.3 
1.3 
1.4 
3 . 1  

bWt . of electrolyte i s  approximately 175 lbs. 
c lncludes electrolyte (6  of 3B1514 in one 

package ) .  

e rncludes electrolyt e (3 of FTNl3400l , each 
in separate package ) .  

1223. ELEC TROLYTE ( SULPHURIC AC ID ) . 

stock No. Quantitl Gals. a Sp. Gr. Container 

:3Bl500. 1-l 1 1.400 Bottle 
3B1500. 1-l0 10 1.400 Carboy 
3B15l4 1 1. 280 Bottle 
3B1514-10 10 1. 280 Carboy 
FTNl34001 10 1.275 Carboy 

8Electrolyte 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 

Pos. 
Neg. 

294 

3B4294 
3B4294 . l  Shown i n  Fig. No. 1255 

FIGURE l253. Battery Terminal Adapter 
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1225 . DRY BATTERIES - DESCRIPTION - SINGLE UNIT TYPES . 

Type No. 

1.5 - VOLT 

BA-15A 
BA-23 

BA..:30/BA-130c 

BA..:35 
BA..:37 
BA-42 
BA-58 
BA-65 
BA-202/UFd 

3 .. VOLT 

BA-l 
BA-50 
BA-204/U 
BA-205/U 
BA-208/U 
BA-209/U 

4.5 - VOLT 

BA-9 
BA-28 
BA..:31 
BA-216/U 

6 - VOLT 

BA-44 
BA-200/U 
BA-203/U 
BA-210/U 
BA-222/U 

Terminalsa 

Type 

Screw & Knurled Nut 
Screw & Knurled Nut 

Flat Cap 
Screw & Nut 
Flat Cap 
Flat Cap 
Flat Cap 
Socket ( 2  Hole ) 
Flat Cap 

Flat Cap 
Wire Coil Socket 
Socket 
Screw & Nut 
Flat Spring 
Flat Cap 

Flat Spring 
Flat Spring 
Screw & Nut 
Spring Clip 

Screw & Nut 
. Spring Type 

Socket 
Socket 
Insulated Nut & Screw 

Weight In 
Fig. 1254 Operation 

Dimensions ( Inches ) 

.Sketch No. (Lbs) � Width 

5 
5 

1 
5 
1 
1 
1 
9 
1 

1 
16 

5 
2 
1 

2 
2 
5 
3 

5 
19 

9 

6 

0.88 
2.4 

0.25 
1.5 
0.63 
0.13 

.031 
1.5 
0.25 

0.63 
0.10 
0.88 
0.88 
0.13 
0.25 

0.38 
0.25 
0 .38 
4.5 

9 
1.5 
3.25 
1.5 
5.38 

2-11/16 1-3/8 
2-5/8 Diam. 

1-11/32 Diam. 
2-11/16 2-11/16 

1-11/32 Diam. 
1-1/32 Diam. 
37/64 Diam. 

2-5/8 2-5/8 

1-1/8 
2-11/16 
2-11/16 
1-5/16 

2-17/32 
2-1/16 
2-13/32 
3-15/16 

10-1/2 
2-11/16 
3-15/16 
2-5/8 
8-1/4 

1-11/32 Diam. 

1-11/32 Diam. 
9/16 
1-11/16 
1-5/16 
11/16 
1-1/32 Diam. 

27/32 
11/16 
27/32 
3-15/16 

2..:3/4 
2-11/16 
2-25/32 
2-5/8 
2-3/4 

.Height 

4-1/16 
6-1/8 

2-11/32 
4 
6-1/8 
1-27/32 
1-29/32 
4-1/16 
2-3/8 

6-1/16 
2 
4-5/16 
4-1/16 
2-1/4 
3-7/8 

2-5/8 
2-5/16 
2-23/32 
5-7/16 

6..:3/4 
3-15/16 
5-9/16 
4 
5-13/16 

Overall 
Height 

4-7/16 
6-11/16 

2-13/32 
4-5/16 
6-7/32 
1-29/32 
1-31/32 
4-1/16 
2-7/16 

6-1/8 
2-3/8 
4-3/8 
4-9/16 
2-5/8 
3-15/16 

3-1/16 
2-11/16 
3..:3/16 
5-15/16 

7_1/2e 

4..:3/8 
5-9/16 
4 
5-3/8 

Ap�l1cat1on b 

Radio Sets , Test Equipments 
Switchboards , Test sets , Radio 

Sets 
Radio Sets , Test Sets , Telephone 
Radio Sets , TElEOt Sets 
Radio Setb 
Test Equipments 
Test sets 
Radio sets 
Photo Flash, Only 

Test Sets , Telegraph Sets 
Meteorological 
Blasting 
Radio Sets , Test set 
Meteorological 
Meteorological 

Radio Sets 
Sound Ranging Set 
Test Sets 
Radio Sets , Telephone 

Trailer Brakes 
Lanterns 
RadiO , Test and Detector Sets 
Radio Receiving Sets 
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. 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 

d temperature type has a better service life at low temperature . 
BA-202/UF is similar to BA..:30 except for a high flash current characteris�ic . 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 
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['j <0 0'> DRY BATTERIES - DE..qCRIPTION - SINGLE UNIT TYPES ( Cont1D.ued ) 

TyEe No . 

9 - VOLT 

BA-206/U 
BA-207/U 

22.B - VOLT 

BA_2/BA_I02C 
BA-8 
BA-211/U 
BA-219/U 

45 - VOLT 

BA-B6 
SA-59 

OVER 45 VOLT 

Term. 
� 

BA-38/BA-l� 103.5 
BA-51 67. 5  
BA-215/U 63 

Termina lsa 

�� 

Insulated But & Screw 
Insulated Nut & Screw 

Flexible Lead 
Flexible Leads 
Socket 
Spring Cl1p 

Snap Fasteners 
Soc ket ( 5  holes 1 

Flat Cap 
Snap Fastener 
Socket 

Weight In 
�ig. 1254 Operation 
Sketch Bo. �Lbs} 

6 15.5 
6 9.B 

4 1.0 
4 4. 5 

12 1.B 
3 1.2B 

13 0.63 
15 2 

1 1.25 
13 .88 

e 4.75 

pimensione �Inehes} 

Le�th Width Height 

7-7/8 5-5/16 6-13/16 
8-9/16 4-1/16 B-IB/16 

3-1/2 2--3/32 2-21/32 
6-B/8 4-1/8 3-1/8 
4-1/8 2-19/32 3 
4-1/4 &oBIs 2-13/16 

2-9/16 31/32 3-41/64 
3-17/32 1-3/4 5-1/2 

1-11/32 1-11/32 11-21/32 
2-11/16 1-3/8 3-11/16 
6-1/8 5-5/16 3-3/16 

flJ'igures are typical and not 'actual arrangements of contacts 1.D. all instlllces . 
1I]oor further details see Dry Battery Supply Data SB 11-6 . 

Qverall 
�t Appl1cationO 

7-5/16 Tool Equ ipment 
6-7/16 Searchlight 

3-1/32d Radio Sets , Test Sets 
3_1/2d Radio Sets 
3 Radio Sets 
3-7/16 Radio Sets 

3-11/16 Monitor, Radio Receivers 
5-1/2 Test E\Ji ipment 

11-23/32 Radio Sets, Detector Sets 
3-3/4 Radio Sets 
3�/l6 British Wireless Set #48 

cThis battery is a low temperature type corresponding to the conventional type bearing a nomenclature number whlch is 100 smaller , e .g . , 
Battery BA-I02 corresponds to BA-2 . The two batteries are physically identical and electrically interchangeable , except that the low 

temperature type has a better service 11fe at low temperature . 

dz/S" allowance has been made for space occupied by flexible lead. 
eTwo separate sockets each having single hole at same end of battery . 

"d 
lit 
'1 
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1226 . DRY BATTERIES - DESCRIPl'ION - MULTIPLE UNIT TYPES . 

!rEe No. 

BA-26 
BA-27 /BA-127 c 

BA-32 

BA-33 

BA-34 

BA-36 

BA-39/BA-139 c 

BA-40/BA-140c 

BA-41 

BA-43 

BA-48 

Terminal sa Weight in Di!8nsi one (Inchesl 
Termiml Fig. 1254 Operation 

Volt s !n!e Sketch No . (Lb S )  Length � 
22.5,45 Spring Clip 3 12.7 8-1/4 4-1/2 
-1 . 5 ,-3, SCrew & Nut 5 1 4-1/16 1-1/2 
-4. 5 

3 "A" Unit Socket ( 5  hole ) 17 14 8 5 
144 "B" Uni t 
-13 . 5  "C" Unit 
4. 5 "M" Unit 

45 Insula ted Nut & Screw 7 6 6-1/4 3-9/16 
135 

-1. 5,-3, Screw & Nut, 4 & 5 0 . 6 4-1/8 7/8 
-4. 5 , - 6 , - 7 . 5  - 7 . 5  has Flexible 

Lead 
22. 5 , 45 SCrew & Nut 5 3 . 4  4-1/4 2-9/16 

7 . 5  "A" Unit Socke t ( 5  hole ) 20 8.8 6-1/2 3-13/ 16 
150 "B" Unit 
1 . 5  "A" Unit Socket (4 hole ) 21 7 . 8  5-5/16 4-1/8 
90 "B" Unit 
4.5 "A" Unit Socket ( 5 hole ) 12 1 2-3/ 8  2-1/8 
25. 5 "B" Unit 
60 "B2" Unit 
1 . 5  "A" Unit Socket ( 8  hole ) 10 5.1 3-7/8 3-31/32 
90 "B" Unit 
-45 "C" Unit 

1 . 5  "A" Unit Socket (4 hole ) 21 5 . 5  10 2-7/32 
90 "B" Unit 

�igures are typical and not actual arrangements of c ontacts in all i ne tames. 
bFor further deta ils see Dry Battery Supp ly Data sa U- 6. 

He ight 

7-3/8 
3-1/8 

6-13/16 

5-3/16 

2- 7/8 

5- 7/8 

7-1/8 

7 

3-1/2 

7-1/16 

4-7/8 

Overall 
Hei;;ht APplicationb 

7-15/16 
3-1/2 Radi o  sets 

7-7/32 Rad io sets 

5-3/4 Test sets 

3-3/8 Test sets 

6-3/8 Radio sets, test sets 
& te lephone repeaters 

7-9/16 Radio sets 

7-7/16 Rad io sets 

3-1/2 Radio sets 

7-l/4d Rad io sets 

4- 7/8 Rad io sets 

cThis battery i s  a low temperature type corresponding to the conventional type bearing a nomenclature number 
which i s  100 smaller, e . g. , Battery BA-102 corresponds to BA-2. The two batteries are physically identical 
and e lectrically interchangeabl e, except that the low temperature type has a better service life at low 
temperature. 

d 
Allowame has b een made for space occupied by the web strap. 

Table continued on next page 
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ro DRY BATTERIES - DESCRIPTION - MULTIPLE UNIT TYPES . ( CONTINUED ) 
I-d co l!'eminaIea Weight in Dimensions (Inches) OJ 

Fig . 1254 III Tenn1llal Operat ion Overall '1 
!ll2e No . Volts Ty� Sketch No. !Lbsl Length � Height He�ht A111!liQationb 

5-9/16 6-9/16 6_9/16e I-' 
BA-49 1.5 "A" Unit Soc ke t  ( 5  hole ) 11 2 . 5  1-1/2 Radio sets 1\:1 t\J 67 . 5  "B" Unit 0> 

6 7 . 5  "Bll" Unit Plus 2 Guide Hole s i n  
Top 

EA.-53 22. 5 , 45 Screw &. Nut 5 1. 63 3-1/16 1-15/16 4-9/16 5-1/a Test sats 
EA.-63 22 . 5 ,45 Socke t (5 hole ) a 1 . 5  3 2-5/ 16 4-1/8 4-1/a Radio sets 
BA-67 3 "A" Unit Socket ( 3  hole ) 14 1.6 4-1/16 1-15/16 4-9/16 4-9/16 Meteorologi cal 

90 "E" Unit 
BA-70 4. 5 "A" Uni t Socke t (a hole ) 18 16 10-3/8 4-9/16 7- 7/8 'i!.-7/32 Rad io sets 

90 "B1" Unit 
60 "E2" Unit 

SA-SO 4. 5 "A" Unit Socket (8 hole ) 18 9 10-3/a 4 .. 9/16 4-3/4 5-],/8 Radio sets 
90 "B " Unit 
60 "Bl .. Unit 

EA.-WI/eRN-l 
2 

5-11/16 15-1/2 15-1/2 9 "A" Uni t Socket 21 13 . 5  Diam. Radio transmi ttilJg equ ip . 
675 "B" Unit 

BA-21 2/U 1.5 "A" Uni t Socke t 21 2 5  15- 7/a 4-9/16 7 '1 Fom radio 
90 "B" Unit 

BA-213/U 3 "A" Unit Socket 12 8.5 8-1/2 4-11/16 4-1/a '1-1/a Rad.lo sets 
162 "B" Uni t  
-12 "C" Unit 

EA-214!U 6, 12 SCrew &. Nut &. 4 &. 5 0 .8 3- 23/32 1-25/ 32 2-15/32 2-25/32 Radio sets 
Flexible Lead 

M-217/U 12, 22. 5 Flexible Lead 4 1.3 4-1/4 2-5/a 2-13/ 16 3-3/16d Radio sets 
BA-21a/u 3 "A " Unit Socket 12 15 9-3/a 6-9/16 4-3/8 4-3/a Radio s et s  

1.5 1"A2" Unit 
156 "Eft Unit 
-7.5 "C" Unit 

BA-220/U 1 . 5  "A" Unit Socket 21 5 a-l/a 2-11/32 4-25/32 4-25/32 Radi o set s 
90 "E" Unit 

BA.-221/U 1 . 5  "A" Unit Socket 15 2.3 3-21/32 1-27/32 6-9/16 6-9/16 Radio sets 
67 . 5  "Bt" unit 
13. 5  "B

n
" Unit 

-6 "C" nit 

�1gures are typical and not a c tual arra ngements o f  c ontacts in all i nstances. 
bFor furthe r detai ls see Dry Battery Supply Data SE 1�-6. 
cR1ng does not proj ect beyond flange on bottcm of the battery, except when used as handle. Dimension 

incl udas spece occupied by flange. 
d3/a• al lowance has been made for spe ce oc cupied by flexible l ead. 
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{,l 122 7 .  DRY BA.TTERIES - STO CK NUMBERS AND COYMERCI/lL EQUIVALENTS . '"d 0 -- III 
0 ,., 

COmmercial Egulvalentsa No.of' Battaries � Terminal Nat i onal U . S .  Bright General per Sealed b I\> 
Type No.a St ock No . Voltage C_�bon Rlly-O-V:a� E11ll'&�SS hiarathon Elect�� � Bond Dry I\> unit Package � 

BA-l 3;\1 3 lZ 

BA-zIBA-I02 3A2 2 Z.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  2FSP 8 

BA-23 3A23 1.5 
6 

6 6 6A 6 
7111 :; 

BA-26 3A26 22 . 5 ,  45 1 
BA-27jBA-127 3A27 -1/5 ,  -3,  -4. 5  761.JI' 8 

BA-28 3A28 4 . 5  751 432 9 

BA-30jBA-130 3A30 1 . 5  950 2LP 2 995 D 25 
1050 

BA-31 3A31 4 . 5  781 5360 H3B 5 B3SPG 
BA-32 3A32 3 "A" Unit 

144 "E" Unit 
-13.5  "C" Unit 1 

4.5 "Mn 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  94-18 4FH 462 4FlS 4 

BA-36 3A36 2 2 . 5 ,  45 762-5 5308 :3 

BA-57 3A37 1.5 12 

EA-38jBA-158 :3A38 105. 5  XXG9 12 

BA-39jBA-139 3A39 7 . 5  "A" Un it F5A1OO 1 
150 "B" Unit 

BA-40/BA-140 3A40 1.5 "A" Unit 40060 1 
90 "B" Unit 

aTh e  type shown 1n extreme left hand co lumn may be used to rep lace any of the other types 
1n the same hori zontal line . The data are not to be used 1n a reverse direction. 

b
Ury Batter ies should be ordered in sealed unit packages whenever possible . 



Oommerc1al BiuiValents a No. ot Batter1es 
a TermiDal Nat10nal U.S. Bi'i8ht GeneraI Per sealed b 

TYPe No. Stook No. VOlt!§! Oarbon !!l-O-vao Bur§ess Marathon Blectr10 � � Dry UJl1 t Paokage 

BA-4l 3A41 4.5 "A" unit 1 
25.5 "Bl"unit 

60 "Be"tJn1t 

BA-4:2 3A42 1.5 955 lLP 1 110 11-11 101 0 215 

BA-4S SA43 1.5 "A" UlI1t 1 
90 "B" Un1 t 

-45 "0" 1Jn1t 

BA-44 3A44 6 141 641 640 1 
1461 

BA-48 3A48 1.5 "A" unit 6TAGO 1 
90 "B" UlI1t 

BA-49 3A49 1.5 "A" tJn1t 1 
67.5 "Bl"Un1t 
67.5 "Ba"UlI1t 

BA-50 SA50 5 X91 18 
BA-51 3A51 67 .5 467 P4367 XX45 5 

BA-53 5A53 22.5. 45 Z30N 1 

BA-5S SA56 45 455 Xl30 5 

BA-58 5ASS 1.5 915 7R Z 170 908 59 AA 12 
BA-59 3A59 45 482 P7850 M30 1 

BA-63 3A6S 22.5. 45 738 P7R30 z;50 '130M 5 

BA-65 3A65 1. 5 742 P94A. 4F 5 

BA-67 3A67 S "A" unit X442-A 4X2W60 4 
90 "B" UlI1t 

BA-70 3A70 4.5 "A" UA1t 1 
90 "Bl" UII1 t 
60 "B2" UA1t 

'U 
Btrhe t ype shown in extreme left hand column may be used to rep lace any of the other types III '1 

in the same horizontal line . The data are not to b e  used in a reverse directi on. 

b Dry Batteries should b e  ordered in sealed unit packages whenever possib le .  
..... 

VI l\:l 
0 Table conti nued on next page t\') 
..... � 



C>I DRY BATTERIES - STOCK NUMBERS AND COMMERCIAL EQUIVALENTS .  (CONTINUED ) � 0 t\) 
Commercial Eauivalentsa No. of Batteries 

. 

Terminal National U .S.  Bright General Per Sealed I-' 
TYpe No.a Stock No. Voltage Carbon Ray-o-Vac Burgess Marathon Electric .M!r.... Bond Drr Unit packageb N N � 
BA-OO 3A80 4.5 "A" Unit 1 

90 PB1" Unit 
60 "B2" Unit 

BA-200/U 3A275-200 6 409 941 F4H 490 460 125 V4F 5 
509 HD460 

BA-20l/CRN-l 3A275-201 9 "A" 1 
675 "B" 

BA-202/UF 5A27s-202 1.5 lOP 25 

BA-205/U 3A275-205 6 718 P698A 2F4 896 4629 8F4 1 

BA-204/U 5A27s-204 5 704 F2RT 8 

BA-20s/U 5A27s-20s 5 F2BP 5 

BA-206/U 3A27s-206 9 1662 66lB 1 

BA-207/U 5A275-207 9 4F6H 1 

BA-208/U 5A27s-208 5 750 422 50-17 6 

BA-209/U 51.275-209 5 C79lA 122 991 91-17M 25 

BA-210/U 5A27s-210 6 F4Pl 5 

BA-211/U 51.275-211 5 ,4 . 5 , 16 . 5 , 22 .5 768 1 

BA-212/U 5A27s-212 1 . 5  "A" Unit 748 1 
90 "B" Unit 

BA-215/U 51.275-215 5 "A" Unit 
162 "B" Unit 
12 Tap 

BA-214/U 5A27s-214 6 ,  12 

BA-215/U 51.275-215 65 

BA-216/U 3A275-216 4.5 4F5H 

BA-217/U 51.275-217 12, 22.5 5151 sl56 1505 H15B (S) 



�l!!! No. a Stock No . 

BA-218/U 3A27 5-218 

BA-219/U 3A275-21 9 

BA-220/U 3A275-220 

BA-221/U 3A275-221 

BA-222/U 3A275-222 

� � 

Terminal 
Volt�e 

3 "Al" Unit 
1.5 "A2" Unit 
156 "B "  Unit 
-7.5 "C" Unit 

22.5 

1.5 "A" Unit 
90 "B" Unit 

1.5 "A" Unit 
67 .5 "Bl" Unit 

135 "B2" Unit 
-6 "C" Unit 

6 

National 
Carbon Ray-o-Vac 

77 8-1 

X444 

Commercial Equivalentsa 
u.s. 

Burgess Marathon Electric 

2F2Bl08 

4TA60 

8MX.X9OM4 

4F4H 

Bright 
� �  

General 
Dry 

105B-9G 

aThe type shown in extreme lett band 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. 

No. of Batteries 
Per Seale� 

Unit Package 

'd III "1 
I-' t\) [U .." 



Par. 1228-1230 

Sec tion VI 
Commercial Power Services 

1228. GENERAL . The purpose 01' this sec-
tion is to summarize and list the 

prevailing eleotrical frequencies , vol­
tage , etc . of the commeroial power sup­
plies o f  the world. The power di stribu­
tion frequencies and voltages for for­
e ign countries are listed in paragraphs 
1230, 1231 and l232 respectively. 

1229 . DlSTRmUTION . 
--a: Frequenc ies . 

-(1)  50 Cycles : This is the preferred 
or most prevalent frequency in all 01' 
Europe , all o f  Asia except Manchuria and 
North Borne o ,  which have 60 c ycle s ,  all 
at Africa except Belgian C ongo , which 
has 60 cycles , al l of Austral ia except a 
few towns in west , where 40 cycles pre­
vails, all of O ceania except Society 
Island British whi ch has 60 cycles . and 
all of South America except Columbia, 
Ecuador , British Guiana , and Venezuela , 
all of which have 60 oycles . In North 
America some of the Briti sh ,  French, 
and Netherland Vlest Indie s  have 50 
cycles ; also, in the United States a 
section in southern California operates 
on �O cycles. 

(2) 60 Cycle s :  This i s  practi cally 
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 frequenci es 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 
S tates 25 cycles was formerly used to 
some extent and some large plants have 
not changed over. It is,  however , prac­
t i cally 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
tri cal distribution s ystems of the en­
t ire 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 State s :  Voltages i. the 
United States are predominantly 
110-120/200-240 , 60 cycles , with a 
trend toward 120/20e, 1 a nd 3 phase . 
A few cities also have 2 pha se .  
Eleven large cities in the United 
States still have d-c loads from 
5000 to 350 , 000 kw ,  in the busine ss 
areas, but in most cases a-c is 
also available and is being used in 
new buildings and on ma jor recon­
struc tion. 

1230. POWER DISTRIBUTION DATA - FOREIGN COUNTRIES AND CI'l'IES 

Countries & 
Cities ot 200,000 
Population & OYer 

AlASKA. (par. 1232 1 
.ALBANIA 
.ALGERIA 
. Algiers 
ANGOLA 
ARABIA 
ARGENTINA 

Avellaneda 
Buenos Aires 
Cordoba 
Rosario 

AUSTRAL IA 
New South Wales 

Sydney 
Q.ueensland 

Brisbane 
So. Australia 

Adelaide 
Tasmauia 
Victoria 

Melbourne 
west Australia 

Perth 

304 

D-C Vol:!i!!B.e 

� � 

220 
220 

*220 
220/440 
220/440 

*240 
240/480 

220 240 
200 250,220 
230 
230 

230/460 
*220 110 ,230 

A-C 
Voltal5!!b---Phasafl Freg,. in gzo . 

� � � � � Other 

50 220 125,150 
50 *115 110,127 

3 50 115/200 
50 no 
50 230 
50 60 ,43 *220 225 

3 50 220/380 
3 50 220/380 
3 50 220/380 
3 50 220/380 

50 *240 
3 50 240/415 

50 *240 
3 50 240/415 
5 50 *200 230 ,240 
:3 50 2l.0/420 

50 *240 
50 *250 

3 50 230/400 
40 250 3 40 240/440 



par .  1230 

Countries &: D -C Vol tase A-C 
Oities ot 200,000 Phase! Freg,. in Clc . Voltaseb--
Po�ulation &: Over � � � � � � � � 
AUSTRIA 220 llO 50 *220 120,127 , 

150 llO , &: 
Other 

Vienna 3 50 220/380 
AZORES 220 50 220 
lELGlAN CONGO 60 220 
BKLGIUM 220 llO,120 50 40 *220 127,110 , 

115,135, 
&: Other 

Antwerp 3 50 1:)..5/200 
Brussels 3 50 1l0/190 

BOLIVIA 110 50 60 *110 220 
mAZn. 50 60 127 120 ,220 

Para 3 50 120/240 
Pernambucco 220/440 3 50 220 
Rio de J!lJleiro 3 50 125/216 
sao Paulo 3 60 120/208 

lIUTISH EAST AFRICA 
KeIlJa 50 240 
Mauritius 50 60,100 230 110 ,100 
Nyasaland 220 
Tanganyika 220 
Zanzibar 220 

BRITISH GUIANA 60 50 llO 
BRITISH HONDURAS llO 
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 VilEST !NO IES 
Antiqua 220 
Bahamas 60 ll5 
Barbados 50 110 
Bermuda 60 llO 
Dominica 220 
Grenada 50 ll5 
Jamaica 40 60 llO 
St. Kitts 240 
Trinidad 60 llO 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 ll5/230 
V!lJlcouver 3 60 110/220 
Winnipeg 3 60 120/220 

CANARY ISLANDS 110 50 *127 no 
CEYLON 220 50 60 230 

Colombo 220/440 3 50 230/400 
cHILE 220 llO 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 b. *Where both a-c and d-c are available 
be used for singl e phase. For llO-120 an asterisk ( * )  ind icates the type of 

volt equipment , it will be necessary to current and voltage which predominates . 
provide 2 : 1  transto:mers in m!lJly foreign When approximately equal quantities ot 
countries where lighting service is in a-c ani d-c are used !lJl asterisk precedes 
the 220-voJ.t class . each ot the prinCipal voltages. 

Table c ont inued on next page 
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par .  1230 

POWER DISTRIBUTION DATA - .roREIGN OOUNTRIES AND CITIES ( Continued )  
Countries &. D-C Vol tage _�=-:-::1..--____ .:;A,=-C�_-:--::-___ -=��� __ _ 

Cities of 200,000 Phasea Freq. in cyo . Voltageb 
Population &. OVer � � � � � Other � .Q.:!!!£ 
CHINA 

Arnoy 
canton 

Chungking 
Foochow 
Hankow 
Hong Kong 
Nanking 
Ningpo 
Pe iping 
Shanghai 

Int. Settlement 
Tientsin 
Tsinan 

Tsingtao 
COLOMBIA 

Bogota 
COSTA RICA. 
cUBA. 

Havana 
CYffiUS 
CZECHO SLOVAKIA 

Brno 
Praha 

DENMARK 
Copenhagen 

DOMINICAN REP. 
ECUADOR 
EGYPl' 

Alexandria 
Cairo 

EIRE 
Belfast 
Dublin 

ESTONIA 
E1HIOl'A 
FUI ISLANDS 
FINLAND 

He1s ingtors 
FRANCE 

Bordeaux 
Lille 
Nice 
Paris 

FRENCH IND O-CHINA' 

FRID.J}H \'lEST IND IES  
Guadaloupe 
Martinique 

220 110 

220/440 

110 
110 220 

*220 
220 120 ,150 
150 Various 
110 

220 110 
220/440 

110 

220 

110 
*220 

*220 110 

240 110 ,250 
*120 220 ,110 

225/450 
110 220 ,120, 

125 
110 
120 
110 

110 120.220. 
240 

110 

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 torei� 
countries where lighting service is in 
the 220-volt class. 

306 

3 
3 

3 
:3 
3 
3 
:3 
:3 
:3 
:3 
:3 
:3 
:3 
:3 

:3 

:3 
3 

:3 

1 
1 

3 
:3 

3 

3 
3 
3 
3 

50 

60 
60 

50 
50 
60 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
60 

60 
60 
50 
50 

50 
50 
50 
50 

60 
60 
50 
50 
40 
50 
50 
50 
50 
50 

50 

50 
50 

50 
50 
25 
50 
50 

50 

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 ,115 
127 

Various 
- 110/220/380 
- 120/220/380 

*220 120,127 
- 220/380 

127/220 
*110 120 
*110 

40 200 110 ,220 . 
110 

- 115/230 
- 100/200 

*220 200 
- 220/380 
- 220/380 

220 127 
220 250 

220 120 ,U5. 
110 

- 127/220 
25 *110 120 , 125 

*115 115, 220 ,230 
- 115/200 
- 120/208 
- 110/190 
- 110/190 

*120 * 220 ,110. 
115 ,240 

120 
*110 

b� *Wbere both a-c and d-c are available 
an asterisk ( * )  indicates tbl type o t  

current a nd  voltage which predominates. 
When approximately e qua.1 quanti ties of 
a-c and d-c are used an asterisk precedes 
eac h of the prinC ipal voltages . 



C:o\llltries & D-C Volt!!Se 
Cities of 200,000 
Bo�ulation & Over �. � 
GERWINY 220 llO ,120 

250 
Altona 220/440 

llO 
Berlin-Greater 220/440 
Bochum 

Breman 
Breslau 
Chemnitz 
Dortm.und 220/440 

llO 
Dresden 

Dusseldorf llO 
Essen llO 
J'rallkfort 

Halle 220/440 
HAmburg 220/440 

llO 
Kiel 220/440 
Konigsberg 
Leipzig 220/440 
lildgeburg 

Jlan.Dheim 

!luD.1ch 220/440 
llO 

Stettin 220/440 
stuttgart 220/440 

llO 
GImALTAR 440 
GOZO. ISLAND OF 
GREAT BRITAIN 

( Sse United Kingdom) 
GREECE *220 110 ,150 
Athens 
Piraeus 230/460 

Saloniki 220/440 
GUAJI 
GUA'lDALA 220 125 
HAITI 
HAWAII 

HOlIIURAS 110 220 
HtlNGARy 220 110 ,120 

Budapest llO 
ICELAND 

a. In general , any 3-phase service can 
be used. 1'Or single phase . For 110-120 

volt equipment , it will be necessary to 
provide 2:1  transfonners in many foreign 
countries where lighting servic e is in 
the 220-volt class . 

par . 1230 

A-C 
Phasell: Freg. in Clc . Volta�e6 . 

� � � � Pref. � 

3 

3 
3 

3 

3 
3 
3 

3 

3 
3 
3 

3 
3 

3 
3 
3 3 
3 

3 

3 
3 

3 
3 

1 & 3  

3 

50 25 *220 127 ,120 , 
llO 

50 - 220/380 

50 - 220/380 
50 - 220/380 

127/220 
50 - 230/400 

125/216 
50 - 220/380 
50 120 
50 - 220/380 

125/216 
50 - 220/380 

llO/220 
220/380 

50 - 220/380 
50 - 220/380 
50 - 220/380 

127/220 
50 - 220/380 
50 - 220/380 

50 - 220/380 
50 220 
50 - 220/380 
50 - 220/380 

230/400 
50 - 220/380 

127/220 
50 - 220/380 

50 - 220/380 
50 - 220/380 

127/220 
76 *llO 
50 110 

50 *127 llO,220 
50 - 220/380 
50 - 220/380 

200/346 

60 llO 
60 50 *llO 220 
60 50 *110 220 
60 - 110-ll5/ 

220-230 
60 - *1l0 220 
42 50 *100 220 ,120 

*105 Various 
*llO 

50 - 220/380 
50 220 

b .  *Where bo1h a-c a Dd  d-c are available 
an asterisk ( * )  indicates �he type of 

current and vol�age 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 
Fopulation & Over 

INDIA 

Agra 
Ahmedabad 
Amritsar 
Bangalore 
Benares 
Bombay 
Calcutta 
Cawnpore 
Delhi 
Hyderabad 
Karachi 
Lahore 
Luchnow 
Madras 
Nagpur 
Poona 

mAN 
Tabriz 
Teheran 

IRAQ. 
Bagdad 

ITALIAN AFRICA 
Cyrenaica 
Eritrea 
L ibya ( Tripol i )  
Somaliland 

ITALY 

Bologna 
Catania 
Florenc e 
Genoa 

Messina 
Milan 

Naples 
Palermo 
Rome 
Trieste 
Turin 
Venice 

JAPAN 
Dairell 
Hiroshima 
KYoto 
TokiO , Greater 

LATVIA 
Riga 

LI'lllUANIA 
MADAGASCAR 
MALTA 
UANClIURIA 

Harbin 
Mukden 

MEXICO 

D-C Voltage 

220 110,225 

220/440 

230/460 
225/450 
225/450 
220/440 

220/440 
220/440 
230/460 
225/450 
220/440 
220/440 

230,250 

220 110 

*220 200 
220/440 

150 

120 
110 

150/300 

220/440 

100 

220 

220 

110 

125, 150 
220 , 250 

160 

110 

110 

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 l ighting service is in 
the 220-volt class . 

308 

3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 
3 

A-C 
Freq. in eyc. Voltage 0 
� �  

50 25 230 220 ,110 

50 
50 
50 
60 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 

*50 
50 

*42 

42,45 

45 

230/400 
230/400 
230/400 

220 
230/400 
230/400 
230/400 
230/400 
200/400 
220/380 
220/380 
220/380 
230/400 
250/400 
230/400 
230/400 

220 
220/380 
220/380 

220 
220/380 

*110 
127 

*125 
*230 
*150 

42 127/220 
50 150/260 
50 150/260 
50 150/260 
50 127/220 
50 150/260 
50 150/260 
42 144/250 
50 150/260 
50 150/260 
45 127/220 
42 127/220 
50 127/220 
42 127/220 

Various 

230 

1 50  

110 ,270 

125,120, 
110,115, 
120 ,260 
220,135 

50 60 *100 110 
50 110/220 
60 100/200 
60 100/200 
50 100/200 
60 100/200 
50 *220 120 
50 - 120/220/380 
50 *220 
50 120 

100 105 
60 50 ,25 110 
50 135/234 
GO 110/220 
60 50 *110 115,220 

*125 230 
b .  *Where both a-c and d-c are available an 

asterisk ( * )  ind icates the type of current 
and voltage which predominates . When approx­
imately equal quantities of a-c and d-c are used 
an asterisk prec edes each of the principal 
voltages . 
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Countries & D-C Volt�e A-C 
Cities of 200 ,000 Phasea Freg,. in Clc . vOltac:;eb 

Po�ulation & Over � � '� � � .other � � 
MONACO 42 110 
MOROCCO 

French 110 50 115 110 
Spanish 200 5.0 *12'7 110 ,115 

M.oZAMBIQ.UE 220 120 ,24.0 50 240 12.0 
NE'lHlmLANDS 220 50 220 12.0,12'7 

Amsterdam 3 5.0 - 22.0/38.0 
Hague , The 3 5.0 - 127/220 
Rotterdam 220/44.0 3 50 - 220/38.0 

NETHERLANDS EAST INDIES 
Borneo 110 50 *12'7 110 
Celebes 5.0 12'7 
Java & Madura 220 110 50 *12'7 110 ,220 

Batavia 3 50 - 127/220 
Soerabaya 3 50 11.0/19.0 

Soenda Islands 50 12'7 
SUIIlatra 220 50 *12'7 22.0,110 

NE'l'.HERLAWS �'lEST IND lES 
Curacao 5.0 12'7 

NEW ZEALAND 230 50 *230 
Auckland 230/46.0 3 50 - 23.0/400 

NICARAGUA 11.0 6.0 *110 
NOWIAY 220 50 *220 130,12'7 , 

*230 11.0, 
12.0 ,150 

.oslo 230/460 3 50 230 
PALESTINE 50 220 
PANAMA 

Republic 60 50 110 220 
Canal ZOne 25 110 

PARAGUAY * 220 50 220 
PERU 
Lima 3 60 220 

PHILLIPPINE ISLANDS 22.0 240,230 1 & 2  1 & 3 60 *220 230,110 
POLAND 220 110 50 *220 12.0 ,110 
Lwow 3 50 - 110/220 
Poznan 3 50 - 220/380 
Warsaw 3 50 - 120/220 

PORTUGAL 22.0 150 ,125 50 42 *22.0 11.0 ,125 
Lisbon 22.0/44.0 3 42 220/380 

3 50 - 11.0/190 
Cporto 3 5.0 - 22.0/380 

11.0/190 
PUERTO RICO 1 & 3  60 - 11.0-

115/220-
23.0 

RUMANIA *220 110 ,105 50 42 12.0 22.0,110 , 
120 115,1.05 

Bucharest 3 50 - 120/208 
RUSSIA 220 110 ,115 , 5.0 - *12.0 11.0 ,22.0 

22.0 ,25.0 
Baku 1 & 3  5.0 - 120/21.0 
Karkov 1 & 3 50 - '  110/190 
Kiev 1 & 3  5.0 11.0 
Leningrad 1 & 3  50 12.0 
Moscow 1 & 3 50 120 

SALVADOR 11.0 22.0 60 "'110 
SAMOA 5.0 110 
SENEGAL 23.0 5.0 12.0 
SOCIEl'Y ISLANDS 60 12.0 

a. In general , any 3-phase service can b. *Where both a-c and d-c are available 
be used for single phase. For 11.0-12.0 an astEr i6k: ( *) indicates tlB type or 

volt equipment , it will be necessary to current and voltage which predominates. 
provide 2 :1 transformers 1n many foreign When approxi.m!lLtely <qual quanti ties of 
countries where lighting service is in a-c and d-c are uaed an asterisk precedes 
the 220-volt class . each of t.he principal voltages. 

Table continued on next page 
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roWER DISTRIBUTION DATA - FOREIGN COUNTRIES AND CITIES ( Continued ) 

Countries &; 
Cities of 200 ,000 
Bopu!ation &; OVer 

SPAIN 

JIldrid 
Sevilla 

SURINAM 
5WEDEN 

Goteborg 
Stockholm 

SWITZERLAND 

Zurich 

smIA 
mAlLAID 

Bangkok 
TONISIA 

Tunis 
'1URKEY 

Istanbul 

UNION OF SOUTH AFRICA 

cape Town 
UNI'.l'.I!D KINGD OM (par. 

12291!J 
Birmingham 
Bradford 
Bristol 
Cardiff 
Croydon 
Edinburgh 
Glasgow 
Hull 
Leeds 
Leicester 
Liverpool 
London 
Manchester 
Plymouth 
Bortsmouth 

Salford 
Sheffield 
Stoke-on-T 

URUGUAY 
Montevideo 

VATICAN CITY 
VENEZUELA 
VffiGlN ISLANDS 
YUGO-SL.A VIA 

Belgrade 

D-C Voltage 

Fref. � 
*110 120,115 

120 
110 

105 

220 110,120 
115,250 

220/440 
220 120,110 

150 

110 

220 110 

220 230 ,240 
110 

230 220 ,240 

220/240 
220/440 
250/500 
200/400 
230/460 
230/460 
250/500 
220/440 
200/346 
220/440 
230/460 

200/400 

230/460 

220/440 
220 

Many 

110 220 
110 220 
110 120 

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 . 

:310 

A-C 
Phasea Freq. in cyc . 

�. � 
50 

Vo1tageO--­
� Other 

*120 125,150, 
110 ,115, 
220,130 

3 50 120 
3 50 127/220 

3 
3 

3 

1 

3 

3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 

3 

3 

(No Current D istributed ) 
50 20,25 *220 127,110, 

120/380 
220 

125 
50 
50 
50 40 *120 145,150, 

*220 110,120 &. 

50 

50 

50 
50 
50 
50 
50 
50 
50 

50 

Other 
220/380 
125/220 
145/250 
110/220 
220/440 

110 115 ,220 
100 

110/220 
*110 

110/190 
*220 110 

220/380 
110/190 

*220 230 ,240 

50 25 ,40 *230 240 &; Other 

50 230/400 
50 230/400 
50 210/365 
50 200/230 
50 230/400 
50 230/400 
50 250/440 
50 230/400 
50 230/400 
50 240/415 
50 230/400 
50 Various 230/400 Many 
50 230/400 
50 230/400 
50 230/400 

200/400 
50 230/400 
50 200/350 
50 240/415 
50 *220 
50 220 
45 125 
60 *110 

50 42 *120 220,150 
50 220/380 

59 120/206 

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 ani d-c are used an astEll' isk prec edes 
each of the princ ipal voltages .  
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1231 . POWER DISTRIBUTION DATA FOR CANADA - BREAKDOWN BY PROVINCES 
(McGRAw CENTRAL STATION DIRECTORY - 1938 ) 

No .Listed Freq. 
Cities in 

Province &. TOwns Cycles � 
Alberta 43 60 1 &. 3 
British Columbia 53 60 1 &. 3 

5 25 1 &. 3  
1 d-c 

Vancouver 60 1 &. 3  
Manitoba 34 60 1 &. 3  
New Brunswick 38 60 1 &. 3  

st. John 60 1 &. 3 
Newfoundland 16 60 1 &. 2 
Nova Scotia 51 60 1 &. 3 

New Waterford 60 1 &. 3  
Olltario 

Various Utilities 100 60 1 &. 3 
110 25 1 &. 3  

Hydro Elect. Pwr. 277 60 1 &. 3 
Com. of Ontario 308 25 1 &. 3 

Toronto 25 1 &. 3 

.Prince Edward Is. 5 60 1 &. 3 
Q,uebec Many 60 1 &. 3 

Hundred 
Montreal 60 1 &. 3  

Saskatchewan 53 60 1 &. 3 
Yokon Terr itory 2 60 1 &. 3  

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 est imated that 80 per cent of 
the Ontario supply , within 150 miles 

of Niagara Falls, has a frequency of 25 

Principal 
Volt- Other Systems 
aSes Volt!!:Se Cycles Remarks 

110/220 230 ,440 60 
110/220 

110/220/440 a 
110 City Lighting 

250 Pop. 
110/230 

110-120/220-240 
110-115/220-230 
110-115/220-230 440 , 550 60,300 Pop. 

110/220 
110-115/220-230 

110/220 25 5 , 615 Pop. 

110-120/220-230 550 60 110/220 mostly 
110-120/220-230 550 25 b 
110-120/220-240 550 60 
110-120/220-240 550 25 

120/240/550 120/240 d-c Buy s from Hydro 
E.P.C.  

115/230 
110-120/220-230 

110/220/550 25 c 
110-120/220-230 

110/220 

cycles and about 20 per cent more than 150 miles 
from Niagara Falls, has a frequency of 60 cycles. 

c .  One compaDY 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 DISTRIBlJI'ION DATA FOR AL.A.SKA BREAKDOWN BY CITIES 

No . No . 
of Popula- of Po pula-

� Phasea � Voltaf:1ie tion � Phasea � VOltaf:1ie 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 1 &. 3  3 110/220 4043 
Ketchikan 1 &. 2  4 115/230 3796 a. All distri butions 60 cycles a-c , 
Nome 1 &. 3 3 115 1213 principally 1 and 3 phase . 3 or 4 wire , 
Petersbur@' 1 &. 3  3 110/220 1.252 110/220 or 115/230 volts .  
Sewu-d 1 &. 2 4 120/240 835 
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Par . 1301-1302 

Section I 
General 

CHAPTER l.3 
MAINTENANCE SUPPLIES 

Section V - Test Equipments 
Section VI - Test Sets 
Section VII - Cross Reference Data 

1 301 . SCOPE. 
� This chapter includes a description 
o f

-
the supply plan for maintenance parts 

for Ground Signal. Communications Equip­
ments , and outlines the relationshi p 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 Communi ca­
tions Equipments , wi th information as to 
nature and use of each . The suc c eeding 
part of the chapter is divided as fol­

�. 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
anc e sets , apparatus or · ac c esso ries which 
are applicable within the categories o f  
each section ,  and which have not been 
assigned nomenc lature , also are included . 

lows : 

Section I I  
Maintenance 

1302 . SYSTEM OF MAINTENANCE Section II 
Section III 

Section IV 

- Maintenanc e 
- Maintenance Equip-

ments 
- Tool Equipments 

�. Signal Corps maintenance fol lows the 
basic Army FIVE- ECHELON SYSTEM, whi ch is 
illustrated in Figure 1301 . 

OPERATOR MAINTENANCE 

Use , care , operation, adjustment , 
minor repairs and nplug-in� parts 
replacement Of running spares . � . \'II FIRST 

USING UNIT MAINTENANCE ( ECl1 ,IDN 
Unit mechanic of the using uni t ,  
such a s  radio repairmen, etc . 
Preventive maintenanc e ,  technical 
advi c e  and inspec tion. Repair 
within limits of skill and re­
placements within stock o f  
Organizational spare parts . 

� 
MO BILE REPAIR SHOP MAINTENANCE 

Mo bile Repair Units of Signal 
Repair Companies , Servic e  groups, 

SECOND 
ECHELON 

etc . Overhaul and repair , and � 
repair parts . 
c arry limited sto ck of emergency 

� 

THIRD 
SEMI- FIXED REPAIR SHOP MAINTmANCE ECHELON 
Repair Platoon o f  signal depot 
company and signsl depot company 
aviatio n ,  at Army repair shOps . 
Stock of repair parts and assem- 1 
blies to s erve 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. 

FOURTH 
ECHELON 

FIfTH 
ECHELON 

FIGURE 130 1 .  Echelons of Signal Repair 
Theater of Operations 
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Par . 130 2  

b .  The first and s econd echelons of 
repair , both being within the using 
organi zation .  are known as "Organi zation­
al Maintenance" . 

nature of the equipment , or to peculiari­
tie s  in its field of use .  For example .  
a seco nd 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 
m an is of a spec ially trained type . In 
such cases , there will be no third 
echelon of repair as such . 

c .  The third, fourth and fifth echelons 
o f-maintenance are furnished by "Service 
Units" : 

Third Echelon - by Division,  Corps , 
or Army 

Fourth Echelon - by Army 
Fifth Echelon - by Communi cations 

Zone 
d .  Variations in the responsibilities 

of-the echelons from those shown in the 
i llustration may occur to a minor extent 
for specific equipments , due to the 

�. The sUpporting depot supply of re­
pair parts required for the initial and 
continued functioning o f  tho five echelons 
o f  maintenanc e ,  is illustrated diagramma­
tically by figure 1302 , insofar as the 
"Flow" of suoh supplies i s  conoerned. 

314 

5TH ECHELON 
lASE, INTERMEDIATE 

AND ADVANCE 
REPAIR DEPOTS 

� " ,t 
4TH ECHELON 

'+, '0 
"., '0 

ZONE OF THE INTERIOR 
ARSENALS 
DEPOTS 
PLANTS 

COMMERCIAL , 
FACILITIES 

PORTS 
SERYI,CE COMMANDS 

I-x-)(-X-_�_._._:-<-_>4--� 

,.., '0 
,.., '0 ,.., '0 

"', ' 3RD ECHELON 

LEGEND: 

".� -:-:LI�8H;'::T::-:A=::N::'-D "'ME"'D"'IU""M:-­
MAINTENANCE UNITS 

AND SERVICE CENTERS � ., t. 
2ND ECHELON 

UNITS 

1ST ECHELON 
USER 

�TH ECHELON 
lASE. INTERMEDIATE 

AND ADVANCE 
SUPPLY DEPOTS 

AND SALVAGE DEPOTS 

t x 
4TH ECHELON 

NEW OR RECLAIMED MATERIEL -------� 
REPAIRABLE MATERIEL -0-0-0-0-0-0-0-0-0-
REPAIRED MATERIEL-X-X-)(-Y-X-x�x--i(-x-x-� 

FIGURE 130 2 .  Flow of suppl i e s - Thru Dep o t  Supply 
Channels and Thru Mai nt en anc e  Repa i r  



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 o f  mainten­
anc e parts are available for the servic­
ing and repair of communications equip­
ment : those at the Front , consisting 
o f  running spares , organizational s pares 
and 3rd Echelon spare parts ; and the 
spare equipments and parts available at 
dumps and depots and their associated 
repair shops . 

b .  Expendable Supplies . Expendab le sup­
plTes required by each organization but 
which are not included in SIG 7 or in Tables 
of Equipment are , in general , initially 
issued to newly a ctivated organizations 
in a ccordance with section srG 4-1 of the 
Supply Catalog . They a re obtained by 
requisit ion on the bas is of SrG 4-1 .  

c .  Maintenance Parts . ( 1 ) Maintenance 
parts for theatres of operation are sup­
plied generally in ac cordance with War 
Department Circular No . 227 1944, "Spare 
Parts Re quirements , 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 b e  made to the organi zation 
prior to its departure from the United 
States . 

( 4 )  Army depot spare parts sto cks 
shown in SIG 8 are normally not issued 
to an organi zation departing for over­
seas , but such stook is drawn from the 
overseas base depot stock after arrival . 
Under speoial c ircumstanc es the initial 
issue of these parts may be made to army 
depot organizations , provided that the 
speoific types and quantities of equip­
ment which such organizations will support 
are known , and when the equipment �s o f  
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 automatic ally 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
oreases in like items previously furnished 

Far. 1303-1304 

to the theatre . In all other cases , 
maintenanc e parts are requisitioned by 
the overseas depot in acoordance with 
theatre local s tock control procedures , 
using SIG 8 as a guide. The suppli es 
for base depot stock include sto cks for 
the third and fourth echelon maintenanc e 
organizations and for the army depot,  
in quantities computed from SIG 8 .  

( 5 )  Within the theatres , the distri­
bution of maintenance parts for 
servio e  and repair is usually in 
acoordanoe with the maintenanoe parts 
lists of SIG 7 and SIG 8 for each 
e quipment. Running spares of c ertain 
items , suoh as vacuum tubes , fus es , 
etc . , are provided as a part of the 
issue eqUipment , and are c arried either 
in the equipment or in acoompanying 
chests . As thes e  parts are expended 
replac ements are requisitioned by item 
at convenient periods . The quantities 
o f  running spares whi ch are provided 
wi th eaoh equipment are shown in 
SIG 7 .  SIG 8 furnishes a list o f  
maintenano e parts , and quantities o f  
parts to b e  used a s  a guide for issuanoe 
to higher eohelons ( 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 . 

1 304. SIGNAL SUPPLY CATALOGS . 
--a7 The Army ServIoe 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 list s ,  allowances of expendable 
suppli es , maintenance lists , and simi­
lar lists for requis ition and issue, 
heretofore published by Circular or 
other medium. 

b .  The c atalog s eotions do not sup­
plant Tables o f  Allowanc es , Tables of 
Basio Allowances , Tables of Equipment , 
o r  Tables of OrganiZation and Equipment ; 
however , all items oovered 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 . 

£. Paragraph 1 305 indioates briefly 
the soope of eaoh seotion of the 
Signal Supply Catalog .  
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Par . 130 5 

1305 . RELATIONSHIP OF SIGNAL SUPPLY CATALOG TO SUPPLY PLAN. 

Signal Supply 
Catalog 

SIG 1 

SIG 2 

SIG 3 

SIG 4-1 

SIG 4- 2  

SIG 5 

316 

Title 

INTRODUCTION 

INDEX 

LIST OF ITEMS FOR TROOP 
ISSUE 

ALLOWANCES 0 F EXPENDABLE 
SUPPLIES FO R  TROOP ISSUE 

ALLOWANCES 0 F EXPENDABLE 
SUPPLIES FO R  POSTS , 
CAMPS & STATIONS 

STOCK LIST OF ALL ITEMS 

Scope and Use 

This section will include : 
( 1 )  A guide to all sections of the 

Signal Supply Catalog , with ex­
planations of their use.  

( 2 )  Explanation of symbols and 
abbreviations used. 

( 3) List of stock classes . 
( 4 )  Sample requisition form , with 

explanation of its use .  
( 5 )  Necessary cross references . 

Includes descriptive date and nomen­
clature for all items which appear in 
Tables of  Equipment . Also includes 
c ertain 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 , nomenclatur� 
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 allowanc es of certain 
articles per unit of equipment . The 
quantities shown per organi zation or 
per unit of equipment are not periodic 
allowanc es , but are the maximum 
quantities authorized to be on hand. 
Formerly Signal Corps CirCUlar No . 
1 0- 1 ,  "Allowances of Spare Parts , 
Accessori es , 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 corp s stock numbers . 
For the use of  depots , procurement 
agencies and higher echelons in pro­
curement , i n  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 ll- 2 ) .  Listing is 
according to stock number . 



Signal Supply 
Catalog 

SIG 6 

SIG 7 

SIG 8 

SIG 9 

SIG 10- 1  

SIG 10-2 

SIG 10- 3  

Title 

SETS 

ORGANIZATIONAL SPARE 
PARTS LISTS 

HIGHER ECHELON SPARE 
PARTS LISTS 

FIXED PLANT MAINTENANCE 
LISTS - INSTRUCTIONS 
AND INDEX 

FIXED PLANT MAINTENANCE 
LISTS - FAC'ID R TABLE , 
MFR. CODE NO . LIST , 
ABBREVIATIONS 

FIXED PLANT MAINTENANCE 
LISTS - EQUIPMENT FOR 
VrnI CH MAINTENANCE PARTS 
WILL NOT BE FURNISHED 

par .  1305 

Scope and Use 

A set of sections , normally one 
pamphlet for each set of tool , test 
or maintenance equipment . Will list 
component items of these equipments . 

One or more separate pamphlets for each 
important item of equipment , each con­
taining the current issue li sts of 
authorized equipment,  including spare 
parts , for i ssue 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 
organi zations 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 maintenanc e ,  
showing the quantity allowance for each 
part for the third and fourth echelons, 
the Army Depot Stocks . and the Base 
Depot Stocks . The quantiti es shown are 
not initial issue requirements ; they 
are a guide for the determination o f  
initial issue and subs equent stock 
levels . 
For use by all signal repair echelons 
higher than the second echelon charged 
with maintaining the e qUipment ; all 
organizations or establishments charged 
with storing or issuing the equipment. 

Not at present planned for issue . 

A complete list of Fixed Plant Equip­
ment arranged numerically and 
alphabetically by types o f  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. 

Contains a factor table to be used to 
determine the quantities of parts to 
be stocked at stations , and for use 
as a guide for making initial issues 
to supply depots . Also contains a 
complete list o f  names o f  manUfactur­
ers o f  parts , and codes of manufac­
turers , and a list of abbreviations 
used in the SIG 1 0  catalog. 

Indicates equipment for which mainten­
ance parts have not been procured. 

Table continued on next page 
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RELATIONSHIP OF SIGNAL SWPLY CATALOG TO SWPLY PLAN. ( Continued )  

Signal Supply 
cataloe; 

SIG 10-4 to 
SIG 10-9 

SIG 10-10 to 
SIG 10-299 

SIG 10-300 to 
SIG 10-399 

SIG 10-400 to 
SIG 10-499 

SIG 10-500 to 
SIG 10-699 

SIG 10-700 to 
SIG 10-849 

SIG 10-850 to 
SIG 10-899 

S IG 10-900 to 
SIG 10-925 

Ti tle 

FIXED PLANT MAINTENANCE 
LISTS 

FIXED PLANT MAINTENANCE 
LISTS 

FIXED PLANT MAINTENANCE 
LISTS 

FIXED PLANT MAINTENANCE 
LISTS 

FIXI5D PLANT MAINTENANCE 
LISTS 

FIXED PLANT MAINTENANCE 
LISTS 

FIXED PLANT MAINTENANCE 
LISTS 

S ection III 
Maintenanc e E quipments 

1306.  GENERAL . --a; Maintenano e Equipments ( ME ' s )  as 
they currently exi s t ,  include a wide 
vari ety 01' types which may b e  generally 
detined as kit s cons isting 01' either 
ma intenanc e  par t s ,  maintenance supp l i e s , 
tool s ,  test equipment , or any combina­
tion thereot i s sued ini tially as a uni t 
to meet the needs of a particular type 
01' organization whi ch has repair and 
maintenano e to perform on one or more 
S ignal equipment s .  

b .  Thes e  equipments a r e  01' two prin­
c ipal clas s e s , namely General Use parts , 
and Special parts group ed tor the main­
t enanc e 01' sp ecific equipment s .  Under 
current War Department policy,  no new 
�intenance Equipment s ( ME ' s )  will b e  
develop ed Which contain sp ec ial parts 
group s  tor maintenanc e 01' sp ecitic equip­
ment s .  Provi sion for i s sue 01' such 
p arts will be ma de in the spare parts 
li sts in the appropriate SIG 7 and SIG 8 
Catalog Sec tions . 

o .  Except for tho se cases wher e  com­
pletely satistactory Maintenance Equip­
ments exist , Maintenance Equipments oon­
taining e s s entially spare parts tor 
spe o itic typ es 01' equipment will not be 
oontinue d in u s e . The two typ e s  of 
Maintenanc e Equipments which will be con­
tinued in use ,  are as tollows : 

( 1 )  Tho s e  containing parts c ommonly 
used in the maintenance and r epair 01' 
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Scop e and Use 

Not at pre sent assigned . 

Radio Transmitting Equipment Mainten­
anc e Parts L i st s .  

Radio Rec e iving Equipment Mainten­
anc e Parts L ists 

Mi sc ellaneous Radio Equipment Maint en­
anc e Parts L i sts 

Power Equipment Maintenanc e Parts 
Lists 

Wire Equipment Maintenance Parts 
L i sts 

Teletyp e Equipment Maintenanc e Parts 
L i sts 

Metereological Equipment Maintenance 
Parts Lists 

many typ e s  01' communi cations equipment .  
Examples 0 1'  thi s  type are ME:-9 and 
ME-10 whic h contain ' large as sortments 
01' general use screws , nuts , washers , 
wire and misc ellaneous suppli e s .  

( 2 )  Tho s e  used as a means tor the 
grouping of c ertain running spares ,  in 
order to taci l i tate initial i s sue and 
transportation. 

d .  In those cases where spare parts 
group s are retained as "Maintenanoe 
Equipment s" , the spare parts included 
in such an ME will appear as a mainten­
anc e list in the app ropriate S IG 7 or 
SIG 8 catalog s ec tion , as a spare parts , 
that i s ,  a maintenance parts list tor 
the equipment to which they apply. A 
no te on such li sts indicates tho s e  
parts which are carried by a c ertain 
Maintenance Equipment. 

e . Such Maintenanc e Equipments ( ( 1 )  
and ( 2 )  abov e ) will be authorized on 
Tables 01' Equipment or SIG 4-1 and 
described, in detail , by a publication 
of the parts li sts in SIG 6 s e c tion 01' 
the Supply catalog. 

1307 . DESCRIPTION AND STOCK NUMBERS . --a: Paragraph 1308 gives a descrip tion 
of-the maintenanc e equipments used in 
connection with signal e quipment inc lud­
ing some ME: ' s which are c anc e lled or 
replaced by other ME: ' s . Thes e  are listed 
tor reterenc e purp o s e s .  Replac ement in­
tormation is given when available .  

b .  Paragraph 1309 give s stoc k  numbers , 
w e'i"ght s  and volumes 01' the maintenance 
equipments l i s t ed in paragraph 1308 . 
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1308. MAINTENANCE EQ.UIPMENTS - DESCRIPTION 

Nomenclature 
Name Type No . 

Maintenance 
Equipment 

Maintenance 
Equ ipment 

:Maintenance 
Equipment 

Maintenance 
Equ ipment 

Maint enance 
Equipment 

!taint enance 
Equipment 

ME-4 

ME-6 

ME-7 

ME-9- ( ) 

ME_IO 

ME-11 

Used for 

Switchboard ED-SO ( TC-l) 
Switchboard ED-llO ( TC-IO ) 

Switchboerd ED-S9-A(TC-2) 

Teletypewriter TG-7- ( 
Line Unit BE-7� Tele­
typewriter ,  Model 15, 
commerCial 

Rad io set repair and 
maintenance 

Tel ephone and tele­
graph equipment repair 
and maintenance 

Switchboard BD-96 ( TC-4 ) .  
Panel BD-97 

Pr incipal Users 
( See also Sig 4-1 

and Tables of 
Equ ipment ) 

Sig.Opn . Cos. 

Sig.Opn . Cos. 

See ME-SO 

Sig.Dep .Oo. 
Si g.Rep. Co .  
Sig.Bn. 
Sig. Oo.Inf.Div. 
Sig. Co .Armd .Div. 
Sig . Tr . Oav.Div. 
Sig. Serv.Org. 
Sig.Port .Serv .Co. 

Sig.De p . Co. 
Sig.Rep . C o .  
Sig.Instl . Oo .  
Sig.Serv.Org. 
Sig. Co.In! .DiT. 
Sig.Co.Armd.Div. 

Sig.Opn . Co .  
Sig.Oo.lnf.Div. 
Sig.Co.Armd.DiT. 
Sig.Dep . Go .  
Sig . Tr . OaT.Div. 
Sig. Co.Amph . 
Sig . Oo .Serv . Gp . 

Descript ion and Remarks 

Consi sts principally at: miscellaneous small general use hard­
ware with switchboard wire and power wiring accessories. Space 
provided for items in Chest OR-54. Part of Telephone Central 
Office Sets TO-l and TO-IO .  

Consi sts principally of miscellaneous snall general use hard­
ware with cross-c onnecting w ir e  aDi power wir ing aCCessories . 
Space provided for items in Che st OR-59 . Part at Telephone 
Central Offic e  Set TC- 2 .  

Chest CH-69 containing a large assortment o f  maintenance parts 
for 15 tele� pewriter set s ;  includes magnet COi l ,  contact 
springs, motor bruabe s ,  speciel s prings, screws, waabers, fuses, 
oil , grease , ribbOn e t c l  one-third of perts made up into 5 
complete service kit s ;  for 2nd and 3rd Echelon maintenance .  
R eplaced b y  ME-BO. 

Large assortment of gen eral use s crews , nut s ,  bolt s ,  and plugs , 
terminals , insulating tubing, shielding. bakelite plates and 
small wire for radio set repai r .  Used with rad i o  repair truck. 
Available on requisition in accordance with Cat . SIG 4-1. 

Large assortment principally of g en eral use screws , nut s, and 
washers , wh-e, miscellane �s suppl ies , such as cl oth , sandpaper , 
carbon tetrachlOri de .  Available on requisi t ion in accordance 
with Cat . SIG 4-1. 

Chest OR-65 containing tools for 1st and 2nd Echelon 
maintenance of Switc hboard BD-96 and Panel BD-97 ( pliers, 
screwdrivers. soldering iron, drop light , wrench , etc . )  and 
some maintenan ce parts (fuses, binding post s ,  cordage . ground 
rod. etc . ) . Part of Telephone Central Office Set TC-4. 

Table conti nued on next page 
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MAINTENANCE EQUIPMENTS - DESCRIPTION ( Continued )  

Nomenclature 
Name ru.e No. Used for 

Maintenance ME-13-( ) Radio Set SCR-509 
Equipment " " SCR-510 " It SCR-609 " " SCR-610 " SCR-619 

Maintenance ME-14-( ) Model ED Earth Boring 
Equipment Machine (Earth borer 

and pole setter ) on 
Truck K-44-( ) 

Maintenance ME-15 1M Pole Derrick on 
Equipment Truck K-43- ( ) 

Maintenance ME-16- ( ) Winch L-18 on Trucks 
Equipment K-43- ( ) and K-44- ( ) 

Main tenan ce ME-18 Teletypewriter TG-7 
Equipment 

Maintenance ME-22 a Telephone EE-b-( ) 
Equipment 

Maintenance ME-23 1:1 InfoDllation Center SCS-5 
Equipment 

Maintenance ME-24 1:1 Information Center SCS-5 
E quipment F ilter Center ro-15 

Maintenance ME-25 a Inf ormat ion Cen ter SCS-5 
Equipment Filter Center TC-15 

Main ten en ce ME-26 a Info rmation Center SCS-5 
Equipnsnt Filter Center TC-15 

Prine ipal Users 
( see also Sig 4-1 

and Tables of 
Equipment ) 

Div.Arty.Inf.Div. 
Hq .Sec . Co.Rad.Armd. 

Sig. Const .Co. 
Hq. Co.Sig . En .  

Sig .Const .Co. 
Hq .Co . Sig.En. 

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 En. 

AW Regt . 
AW Bn. 

AW Regt . 
AW En. 

AW Regt . 
AW Bn. 

Description and Remarks 

Chest CH-7l- ( ) containing Oscillator VO-4- ( ) ,  Volt ohm­
meter I-107, alignment tools and miscelleneous items with 
spare tubes and batterie s  for the included test instrument s .  
For alignlllBIlt of radio sets. Replaced b y  ME-73. 
'm ll-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-43- ( ) . 

Spare parts for maintenan ce of Winch L-18 assembly with 
clutch; complete set of parts . Used with but not part of 
Trucks X-43- ( ) and K-44- ( ) . 
Spare parts for 4th and 5th Echelon mai ntenance of 50 Tele­
typewri ters TG-7. Includes large assortment of teletype­
writer but not motor parts .  Replaced by ME-gO. 

Case CS-112 containing spare parts for maintanance of Tele­
phone EE-8- ( ) ; screws, binding posts, cord , case and strap, 
etc . ;  parts for 10 Telephone EE-8- ( ) for 4 months. 
TM 11-349 .  

Spare parts for repair o f  operations center; relays, co rds , 
telephone sets, etc . 

Spare parts for maintanance of filter center; relays, cords ,  
fuse s ,  telephone sets, plott ing materials ,  e t o .  

Spare parts f o r  maintenance of intercept frame ; cords, fuses, 
resistors,  lamps, telephone set parts, and small aseortllBnt 
of maintenance tools, etc . 

Spare parts for maint enance of terminal radio channel control 
equipment; vacuum tubes ,  fuses ,  dry cells, telephone sets, 
protector blocks,  and several small t ools such as pliers, 
screwdrivers, etc . 

� 
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Nomenclature 
Name Type No . 

Maintenance 
Equipnent 

Maint enanc e 
EquipJrent 

Maintenance 
Equipment 

Maint enance 
Equipment 

Main tenen c e  

Equ ipment 

�aintenance 
Equipr.l6nt 

Maintenance 
Equ ipment 

Maintenance 
Equipment 

ME-30 

ME-31-A 

ME- 31-B 
and C 

ME-34{ ) 

1:E- 35 

ME-36 

ME- 37 

ME-58 

Used for 

Sm tchboard BD-91 ( TC-12) 

Reel Unit RL-26-A equipped 
With Briggs & Stratton 
engine 

Reel Unit RL-26-A equipped 
with Lauson Engine Ray-843 
[ME- 31- ( B l ] ,  or Lauson 
Engine :Ray-BBS [ME-31- ( C ) ] 

Radi o S et SCR-509 
" " SCR-510 
" " SCR-609 
" " SCR-SID 

Radi o Sets - General 

Rad i o  Set SCR-536- ( ) 

Tel etypewriter repair. 

Telephone and telegraph 
repair .  

Principal Users 
( See also Sig 4-1 

and Tab le s  of 
EQuipmen t )  

Sig.Rad . Int .Co.  
Sig .Opn.Co.  
Sig .Opo . Bn. 

Sig . Opn. Co. 
Sig .Rad. Int . Co. 

S ig . Opn. Co .  
Sig.Rad . Int . Co .  

Div.Arty. Int . Div. 
Div .Arty . Armd. Div. 
Corps Art . Brig. 

Radio Repai rmen in 
Sig .Dep. Co. , S i g. 
::lepair Co. , S ig . Co. 

Inf.Div . ,  Sig . Co. 
Armd .Div. , Sig .Rad . 
Int . Co. , etc.  

Sig. Co. Int . Div. 
lnr. Regt . 
Lt . lnt . Regt . 

Sig. Depot Co . 
Sig .Repair Co. 
Sig. Co. Int . 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 C5-78 . 1st and 2nd E chelon maintenance of Switchboard 
BD-91.Used with but not part of TC-12 . 

Chest of spare parts. Cancelled and replaced by �65 
and ME-66. 

Chest BC-5 cont aining large number of gasoline engine spare 
parts ror maintenance or Reel Unit RL-26-A with Lauson 
engi ne ; parts such as spark plugs , magneto pistons & piston 
rings, gears , and miscellaneous small parts , for 3rd 
Echelon use i L  continental U.S. only. 

Chest CH-96 containing spare accessories consisting of 
antenna , headset with cords, microphone , tubes, etc. Classed 
as non-expendable i tems ; expendable i tems included in 
1�-59 . 

Expendable itens packed wi th Tool Equipment TE-113 j con­
Sists or rlashlight batteries, haCk- saw blad es, cloth , sand­

paper , s older, t erminal s ,  wir e ,  etc. Forll'.erly issued to 
each radio repairman or Radi o Repair Sect ions . Cancelled 
and components included in TE-113. 

Box BX-6S containing ball antenna , microphone , grease, 
cement , SWit Ches, vacuum tubes, small parts, some hardware 
and moi sture-prooring materials and instruct ions ; for 2nd 
Echelon repair and maint enance of 20 radiO sets SCR-536- ( ) .  

Expendable items packed with Tool Equi?ment s TE-50-A and 
TE-124 ; consists of f lashlight batteries, carbon tetra­
chloride ,  sold er, friction and rubber tape, etc .  Cancelled 
and components included in TE-50-A. 

Expendable items packed with Tool Equ lpnent TE-49-A; Con­
sists of flashlight batteries,  cloth , sandpaper, tape, etc . 
Formerly issued to each telephone repairman. Cancelled and 
component s included in TE-49-A. 

Table continued on next page 
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MAINTENANCE EQUIPMENTS - DESCRIPTION ( Continued )  

Nomenclat Ire 
Name TYpe No. 

Maintenance 
Equipment 

Main tenance 
Equipment 

Ilaintenance 
Kit 

Installation 
Equipment 

Maintenance 
Kit 

Installa tion 
Equ ipment 

Maintenence 
Equipnant 

lllainten ance 
Kit 

ME-39a 

ME-4 00 (  ) 

ME-53 

ME-58 

ME-59 

ME-60 

ME-63- ( ) 

ME-64 

Used for 

SWitchb oard BD-71 

.. 
.. 

BD-72 
BD-91 ( TC-12 ) 
BD-96 ( TC-4 ) 

Radio Set SCR-300 

Radio Set SCR-300 

200 Line Switchboards 

Rad io set SCR-B09 
" SCR-510 " OOR-609 .. " SCR-610 

1000 Line Swi tch boards 

SWi tchboard BD-120(TC-20 ) 

Radio Set SCR-50S 
" .. SCR-528 
" .. SCR-538 
.. .. SCR-608 
" " SCR-628 

Princ ipal Users 
( see also Sig 4-1 

and Table s of 
Equipment ) 

Sig.Serv . Gp. 
Sig.Rad . Int .Co. 
Sig.Co .Mtz.Di v • 
Sig . Co.AlIlph . 
Sig.Co .Armi. Div. 

Sig.BIl. 
Sig. Co. Inf .Div. 
Inf.Regt. 
Lt. Inf.Regt . 

Sig. Bn. 
Sig . Co. lnf .Div-. 
Inf.Regt. 
Lt. lnf.Regt. 

Plant Engineering 
Agency 

Same i ssuance as 
ME-34 - (  ) .  

Plant Engi neeri ng 
Agency 

Sig.Opn.Cos. 

Sig.Co .Armd .Div . 
Sig.Bn.Armd . 

Description and Remarks 

Crate or box containing replacement parts for 3rd Echelon 
maintenance and re pair of SWitchboards BD-71, BD-72, BD-91 
and BD-96. ConSi sts of binding posts, capaCitors , coils, 
cords, fu ses, generators , Switches, lamps, plugs, receivers , 
Switchboard Units EE-2-B and similar items . 

Chest CH-16 5- ( ) contai ni ng os c illator , alignment indicator, 
ali gnment tools, headset , a ntennas, cords, screwdriver 
and wrench for maintenance of 6 radio sets SCR-300-( ) .  
Expe m able items for us e  with YE-40 a re  contai ned in 
ME-53. Tt4 11-31.5. 

Spa� batteries, tub es and lamp for Radio set SCR-300- ( ) and 
for osc'illator 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 sh ipment .  

Expendable items assoc iated with ME-34- ( ) ; consists of bat­
teries, fuses,  tubes, vibrators etc . ;  packed in an expendable 
c ontaine r .  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, rive ts and washerb, assort­
ment of power wiring cords, connections, plugs, etc . for 
maintenance of Telephone Central Office Set TC-20 wn ich in­
cludes Switchboard BD-120- ( ) .  space provided tor ME-63 in 
Chest CB-64 . Provided as part of TC-20. 

$mell parts for field maintenance of 14 radio sets. 
Cancelled and being deleted for SIG 4-1. Never issued 
as any ME-54 replaced by SIG 8. 

� . 
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l'rincipal Users 
(See also Sig 4-1 

Nomenclature ancl Tables ot 
Name 

Ji[aintenance 
Equipment 

Maintenance 
Equipment 

Maintenance 
Kit 

Maintenance 
Kit 

Alignment 
Equ iplIBnt 

� !!2!. 
ME-G5b 

ME-GG
c 

MB]-G7
a 

lIiE-G9 

JtlE- 73 

Used for 

Reel Unit RL-2G-A us ing 
Briggs & Stratton engine 

Reel Unit RL-2G-A using 
Briggs & Stratton engine. 

Radi o Set SCR-roO 

Reperforator portion of : 
Referforator Trans­
mitter TG-26-( ) , 
Reperforator Model 14, 
commercial 

Radi o Set SCR-509 
" .. SCR-510 
" .. SCR- G09 
" " SCR-G10 
" " SCR-G19 

Equipment ) 
Sig.Cpn.Co. 
Sig.Co.AlIIPh. 
Sig . Co . Cons .Armd. 
Sig . Co .Mtz.Div. 
Sig.Rad. Int . Co. 
Sig.Depot Co. 

Sig. Opn. Co. 
Sig . Co • .Amph. 
Sig. Co. CODS .Armd. 
Sig. Co.Mt z . Div. 
Sig.Rad. Int . Co. 
Sig. Depot Co. 

Issued per 10 
Radio Sets SCR-300 

Sig.Serv . Gp. 
AAF 

Car .Rcn.Sqdn. 
Tank Bn. 
Armd. Inf' . Bn. 
Armd.Div.Trains 
AAA En. 
Sig.Co. Inf . Div. 
Sig.Dep. Co. 

Descript ion and Remarks 

Chest BG-5 cont aining parts for reel unit and engine , such as 
coupling diSCS, cables, carburetor , filter, gaskets, spark 
plugs, etc .  Replaces ME-3l-A for 2nd Echelon maintenance. 

Chest BG-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-3l-A for 3rd 
Echelon maintenance .  

Large ass ortment of parts such as oapacitors, antenna, C Oils , 
gaskets, jack assemblies, receiver and transmitter crystals, 
sock ets, insulators , reSistors, transf ormers , etc. and small 
hardware for maint enance of 10 Radio Sets SCR-roO for approx. 
4 months . For 3rd Echelon maintenance. 

Waterproof fibre b ox cont aining frequently used small repair 
parts for reperforatorsj springs, magnet , plates , screws, 
nuts ,  waShers , etc. no motor parts. One ME-G9 authorized per 
4 Teletypewriter Sets TC-17 . 

Chest �204-( ) containing t ools, adapter, crystals, etc. 
for aligning Radio Sets SCR-509 and SCR-5l0 when e quipped 
With Adapter :M-394 and Radio Sets SCR-G09 and G10 when 
equ ipped wi th Adapter M-399 , and for aligning Radi o Set 
SCR-G19 . Replaces ME-l3-( ) . TM 11-318 . 

a. To be replaced by sect i ons in both Supply Catalogs SIG 7 and SIG 8 

b. T o  be replaced by sect ions in Supply Catalog SIG 7 ( Organizational Spare Part s )  

c .  T o  b e  replaced b y  sections i n  Supply Catalog SIG 8 (Higher Echelon Spare Parts ) Table continued on next page 
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MAINTENANCE EQ.UIPMENTS - DESCRIPTION ( Continued ) 

Nomenc lat ure 
Name Type No. 

Maint enanc e 
Equipment 

Maintenanc e 
Equipment 

Maintenance 
Equipment 

Maint enance 
Equipment 

Maintenance 
Equipmant 

Maintenance 
Kit 

Maintenance 
Kit 

ME-74b 

ME-75b 

ME-76b 

ME-77b 

ME-79a 

ME-aob 

ME-81b 

Used for 

Telephone Terminal 
Set TC-21-( ) ( Carri er) 

Telegraph Termi nal Set 
TC-22-( ) ( Carrier) 

Rep eater Set TC-23- ( 
( Carr ier ) 

Ringer Set TC-24-( 
(Double Cireui t) 

Spiral Four 100 Mile 
Carrier System 

Teletypewri t er TC-7-( ) 
Tel etypewriter Model 15, 
commercial 

Perforator Set TG-13 
Model 141 non-typing 
Reperforat or (part of 
TC-25) 

Principal Users 
( See also Sig 4-1 

and 'lablB s of 
Equipnent ) 

1st & 2nd Echelons 
of organizat ions to 
which TC- 21- ( ) 
( theatre pool equip­

ment )  is assigned. 

1st &. 2nd Echelons 
of organizaticns to 
Which TC-22-( ) 
( thea tre pool equip­
ment ) is assigned. 

1st &. 2nd Echelons 
of organizations to 
whic h TC-23-( ) 
( theatre pool equip­

ment) is aSSigned. 

1st & 2nd Echelons 
of organi zations to 
which TC-24- ( ) 
( theatre pool equip­

ment) is assigned� 

1st &. 2nd EcheloIlS 
of Signal Servi c e  
organi zati ons to 
Which Spiral Four 100 
Mile Carrier System 
is assi i:led. 

Si gJlal Port Servi c e  Co. 
Signal Radio Intell i-

genc e Co. 
Sig. Co. Inf. Div. 
Sig. Co.Armd . Di v. 
Sig.Co.Eng. Spec . Brig. 
Sig.Fi eld Opn. Co. 

1st &. 2nd Ec helona 
AAF, AGF, AZF 

Description and Remarks 

Chest BC-5 containing expendab le spare parts and small repair 
parts for Tal ephone Terminal Set TC - 21- ( ) of wh ich Telephone 
Terminal CF-I-A is the major canponent; cords , capaC itors, 
resistors, fuses , tubes , c ordage, et c .  Originally part of 
TC-21 - (  ) .  

Chest BC-5 c ontaining exp endable spare parts aDd small repair 
parts for Tel egraph Tenninal Set TC-22- ( ) ,  of which Telephone 
Tenninal CF-2- ( ) is a major c omponent capaC itors, reSistors, 
fuses, t ubes, c ordage etc. For 1st &. 2nd Echelon maintenance. 
Originally part of TC-22-( ) .  

Chest BC-5 containing expandable spare parts and repa ir parts 
for Repeater Set TC-23-( ) of which Repeater CF-3-( ) is a 
major component ; capacitors ,  r esistor s ,  cords , fuse s ,  t ub es, 
etc. For 1st aDd 2nd Echelon maintenance. Origi nally part 
of TC-23- ( ) .  

Chest BC-5 containing expendable S J8re parts and repair parts 
for Ringer Set TC-24-( ) ,  of whi ch Ringing Equipment 
EE-IOO-( ) or EE-I01- ( ) i s  a major c omponent ;  c apaci tors, 
reSistors , cords , f use s ,  screws , etc. For 1st and 2nd 
EChelon maint enance .  Originally part of TC-24- ( ) . 

Parts f or mai ntemnce of Spiral Four 100 miles c arrier 
system such as cable assambl ies ,  nicopress sleeves , tape, 
drive hooks, cable hangers, et c .  Cancelled 7/14/43. 

Waterproof fibre box containing frequently used repai r parts 
for t eletypewriters ; s crews , nuts, washers ,  springs , magnet 
COil, motor brushe s aDd b rush caps, contact springs , fu ses, 
target lamp , and miscellaneous small parts, etc. Parts f or 1 
to 4 print ers f or 1 st and 2nd Echelon use. Replaces ME-7. 
One ME-SO aut hori zed per 4 Teletypewriter Sets TG-19 , 
Model 19 , TG-15 or Model 15. 
Waterproo f fibre box contai ning frequen tly used repa ir parts ;  
springs , Washers , nut s ,  screws , magnet co11 , contact springs, 
motor brushes etc .  For 1s t and 2nd Ec helon use. One ME-Sl 
authorized per 4 Teletypewrit er Sets TC-13 , Model 14 or TC-25. 
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Nomenolature 
Name Type No . 

Maintenanoe 
Kit 

Maint enanoe 
Kit 

Maintenanoe 
Kit 

Maintenanoe 
Kit 

Maint enanoe 
Equipment 

ME-82b 

ME_83b 

ME-84b 

ME-86S 

ME-870 

Used for 

Model 14 Transmitter­
Distri butor (Comm.eroial) 
This is part of : 

Perforator Tran smitter 
set '00-23 
Reperforator Transmitter 
Set '00-25 
Reperforator Transmitter 
set TG-26 
Teletypewriter Model 19, 
oommero ial 
Teletypewriter '00-19 

Model 14 Perforator 
Port ion of: 

Perforator Set TG-ll 
Perforator Trans­
mitter Set '00-23 

Perforator Port ion of : 
Teletypewri ter Set 
TG-19 
Teletypewr iter Model 
19, oommeroial 

Teletypewriter equip­
ment 

Ten lOO-mil� Spiral 
Four Carrier Systems 

Prinoipal Users 
( See also Sig 4-1 

and Tables of 
Equipillellt l 

1st and 2nd Eohelons 
AAF, AGF, ASF 

1st & 2nd Eohelons 
AAF, AGF , ASF 

1st & 2nd Eohelons 
AM, AGF, ASF 

Signal Repair Co. 

5th Eohelon Base 
Shops . 

Desori pt ion and Remarks 

Frequenoy used repair IBrts for transmitter-di stributors 
( teletypewriter ) ;  sorews , nuts, washers, s prings, magnet, oon­
taot pin, oontaot sprin� motor brusbes eto. for 1st & 2nd 
Eohelon use . One ME-82 authori zed IBr 4 Teletypewriter Sets 
'00-19, Mode l 19, '00-25, TG-23, or TO-17 . 

small assortme nt of frequently used parts for maintenanoe of 
perforators; sorews, nuts, washers , springs, magnet , rod head, 
eto . paoked in envelopes and oontained in a waterproof solid 
fibre board box with oover approx. 5" x 6" x 3" overall . For 
1st & 2nd Eohelon use . One ME-83 au thorized per 4 Tele­
typewriter sets '00-11, TG-23, TG-19, or Model 19 . 

Small assortment of frequently used parts f or maintenanoe of 
perforators ; magnet ooil, springs, lamp, sorews, eto . paoked 
in waterproof solid f ibre board box with oover 2" x 6" x 3 " .  
For 1st & 2nd Eohelon use . One ME-84 authorized per 4 Tele­
typewri ter sets TG-19 or Model 19 . 

Chest Cli-69 oontaining a large quantity of teletypewri ter re­
pair parts oonsist ing of Maintenanoe Equipments ME-69, ME-80, 
ME-81, ME-82 and ME-83 , ME-84, in speoified quantities paoked 
both as maintenanoe equipment units and as ind ividual parts 
in numerioal order by Teletype Corporat ion part number. For 
1st & 2nd Eohelon maintenanoe.  

Limited quantity of infrequently required parts for 
maintenanoe of Spiral Four oarrier e � ipment used in a 
"lOO-Mile Carrier System" . Contains enough equ ipment to 
maintain 10 systems for one year, to be stooked at base depot . 
For 5th Eohelon use . 

a. To be replaoed by seotions in both Supply Catalogs , SIG 7 and SIG 8.  

h . To be re plaoed by sections in Supply Catalog SIG 7 ( Organizational spare Parts ) 
o .  To be replaoed by seotions in Supply Catalog SIG 8 (Higher EOhelon Spare Parts ) 

Table conti nued on next page 
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MAINTENANCE EQUIPMENTS - DESCRIPTION (Continued ) 

Nomenclature 
Name Type No. 

Maintenance 
Equipnent 

Maintenance 
Kit 

Maintenance 
Kit 

Maintenance 
Kit 

Maintenance 
Kit 

ME_SSa 

ME-89b 

ME-90b 

ME_91a 

ME-92b 

Used for 

Four lOO-mile Spiral 
Four Carrier Systems 

Reperforator Portion of : 
Reperf'orator Transmitter­
Distributor set TG-26- ( ) 
Reperf'orator Transmitter­
Distributor set TG-2?- ( ) 
Reperforator Set Model 14, 
commerc ial 

Te letypewri ter TG-?- ( ) .  
Teletypewri ter Model 15, 
commerc ial 

Perforator set TG-13 . 
Model 14K non-typing 
Reperforator ( pert of 
TG-25 )  

Model 14 Transmi tter­
Distributor, commercial. 
This is pirt of: 

Perforator Trensmitter 
Set TG-23, 
Reperforat or Trans­
mitter Set TG-25, 
Reperforator Trans­
mitter set TG-26- ( ) ,  
Teletypewri ter Set 
TG-19, 
Tale typewri ter Model 19 , 
COllllllerc ial 

Principal Users 
(See also Sig.4-1 

and Tables of 
Equipment) 

Signal Depot C o . ,  
4th Echelon repair 
shops and 5th 
Echelon base shops . 

4th & 5th Echelons 
AAF, AGF, ASF 

Sig . Depot Co . 

4th & 5th EChelons 
AAF, AGF, ASF 

4th & 5th Echelons 
AM, AGF , ASF 

Description and Remarks 

Same as ME-8? except quantity is suffic ient for maintenance 
of four lOO-Mlle Carrier Systems to r 90 days. Principally 
for 4th and also for 5th Echelon use !IDd for re-supply of 
1st and 2nd Echelon rep air parts, such as those c ontained in 
ME-?4, ME-?5 , ME-?6 & ME-?? 

Carton containing infrequently used spare parts for re­
perforators ; feed roll, s pacer 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 ,  e tc .  For 4th & 5th Echelon use.  

waterproof solid fibre board box with cover containing 
infrequently used repair parts for reperforators ; feed roll, 
levers, terminal block, s crews, washers , etc . For 4th & 5th 
Echelon use . 

Exp endable carton containing infrequently us ed r epair parts 
for maintenance of d istributor-transmitters ; t erminals ,  
roller, friction diSC, bearin gs ,  Wasbers , screws, etc .  
For 4th and 5th Echelon use. 

� . 
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Namenolatur ... 
Neme - - 'l'ype No . 

J&aint enanoe 
Kit 

Maint enenoe 
Kit 

Repair P8.rts 
Kit 

Repair P8.rts 
Kit 

Repair P8.rts 
Kit 

Repair Parts 
Kit 

ME-93b 

w.- 94b 

!&-l1lb 

M&l12a 

MZ- 1l3b 

M&-1l4a 

Used f or  

Model 14 Tape Perfor ator 
This is part of: 

Perforator Set '1'0-11, 
Perforator Transmitter 
Set '1'0-23 

Perforator porti on of : 
Perforator Transmitter 
Model lii , oommero ial, 
Teletypewrit er Set 
'1'0-19, 
Tele typewriter Model 19, 
oommeroial 

Repeater '1'0-30 (� 
minal ) 

Repeater '1'0-30 (Ter­
minal ) 

Repeater '1'0- 31 ( Inter­
mediate) 

Repeater '1'0-31 ( Int er­
mediate) 

Prinoipal Users 
(See also Sig 4-1 

and Table s  of 
Equipment) 

4th & 5th Eohelons 
AEF ,  AfJE, ASF 

4th & 5th Echelons 
AEF ,  AIJE, ASF 

4th & 5th Echelons 

2nd & 5rd Echelons 

4th & 5th Eohelons 

2nd & 3rd Echel ons 

De soripti on and 'ltemarJt� __ � ____ _ 

Expendable oarton oontaining infrequently used repair 
parts for maint ens w e  of tape perforator ; springs, bell 
cranks, feed roll, screws, nut s, washers, etc . For 4th & 
5th Echelon use. 

Expendable oarton oontaining infrequently used repair 
parts for maint enanoe of perforator s; feed rolls, springs, 
terminals ,  sorews, washers, eto . For 4th & 5th Ec helon 
use. 

Expendable oarton 0 onta1ning r epair parts for one year' s 
maintenaw e of 20 Repeaters '1'0-30, oapao i tors, reSistors, 
jaoks and mountings, milliammeters, transformers, lamps, 
switches, r eotifiers, eto. For 4th & 5th Echelon use . 

Expendable o arton oontaining small assortment of repair 
parts for 30 days maint enaw e of one Repeater '1'0-30; 
protector blooks, fuses, fuse extractor posts, polar 
relay s, etc. For 2nd & 3rd Echelon use. 

Expaodable oarton c ontaining r epair parts for one year' s 
maintenanoe of 10 Repeater TG-31; capaCitors, retard 
oOils, fuses, jaoks , keys, reSistor s, protector blooks, 
lamps, switches, transformers, varistors, voltmeters, eto. 
For 4th & 5th Echelon use. 

Expendable c arton o ontaining small assortment of repai:t" 
parts for 30 day s maintenanc e  of one Repeater '1'0-31; pro­
tec tor blooks. fuses, fuse extrao tor posts, polar relays, 
eto . For 2nd & 3rd Echelon use. 

�O be replaoed by sectiOns in both Supply Catalogs SIG 7 and SIG 8 .  

b To be r eplaoed by sections in Supply Catalog SIG 8 (Higher Eohelon Spare Parts) . 
Table oontinued on next page . 
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MAINTENANCE E�UIP.MENTS - DESCRIPTION. ( Continued )  

Nomenc lature 
Name Type No. 

Maintenance 
Equipment 

Ilaintenance 
Equipment 

Maintenance 
Equipment 

Sllare Parts 
Kit 

LIK-4/me-l 

LIK-5/mc-3 

LIK-6/mc-4 

MK-ll/'lRJ.-l 

Used for 

Radio set JIN/TRe-l 

Radio Set AN/me-3 

Radio Set AN/TRc-4 

Amplifi er Equipment 
JIN/TRlt-l 

Pr1Ilcipal Usars 
(See e.l.so Sig 4- 1  

e.Di Tables of 
Equipment) 

organizat ions to 
which Radio Set 
AN/TRe-l is issued 

organizations to 
which Radio Set . 
AN/TRC-3 is issued 

organizations to 
which Radio Set 
AH/TRC-4 is issued 

Organizations to 
which Amplifier 
Equipment AN/TRA-l 
is issued 

Description BDd Remarks 

Kit of running spares and spare parts for limited repair of 
Badio Set AN/TRC-l in the field; consists of tubes, fuses, 
fuse holders, switches, relays, etc . ,  and Test Osc illator 
TS-32/TRC-l. Expected to be cancelled as a Maintenance 
EqUipment, but will be pt"ovided as components of Radio 
Set AN/TRQ-l. 

Kit of running spare parts, tools, and test equipment for 
maintenance and limited repair of Radio Set AN/mC-3 at 
the stati on; consists of tubes, lamps, fuses, relays, fans, 
pliers, tape. solder. alignment tools. Test OSCillator 
TS-!32/'1RC-l. enalyzer. etc. , in Chest Be-5. Expected to be 
cancelled as a .I4a1ntenance Equipment, but will be pt"ovided 
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 ot tubes, resistors. 
capacitors, tans, heaters. pliers, solder, alignment tools, 
Test Oscillator TS-32/TRc-l, analyzer. etc . ,  in Chest BC- 5 .  
Expected to be  cancelled as a Maintenance Equipment, but 
will be pt"ovided as components of Radio set AN/TRO-!3. 

Weatherproot packing case containing spare parts tor 
limited maintenance and repair ot Amplifi er Equipment 
AN/�l at the station; consists ot tubes, fuses, relays. 
fans, cords, connector s. etc . Part of Amplifi er Equipment 
AN/'mA-l. 

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) . 

'"d III ... . 
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Par. 1309 

�. MAINTENANCE E9,UIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA 

Nomenclature 
Name Type No . 

Maintenance Equipment ME-4 .. " ME-6 " " ME-7 .. .. ME-9- ( .. .. ME-1O " " ME-11 " " ME-13 - (  " " ME-14- ( " " ME- 15 
n " ME-16- ( .. .. ME-18 .. .. ME-22 n .. ME-23 " .. ME-24 " " ME-25 " .. ME-26 .. .. ME-50 .. " ME-31- ( " " ME- 54- ( " .. ME-55 " It ME-56 " " ME-37 It it ME-58 " " ME-39 .. .. ME-40- ( 

l/lain t.enanc e Kit ME-53 
Installation Equipment 1m-58 
Maintenanc e Kit ME-59 
Installa tion Equipment ME-60 
Maintenanc e Equipment ME-63- ( 
Maintenanc e Kit ME-64 
Maintenance Equipment ME- 65 " " ME-56 
Maint.enance Kit ME-5? " " ME-59 
Alignment Equipment ME-73 
Maintenanc e Equipment ME- 74 " " ME-75 

n " ME-76 
n " ME-7 7  n " 1m-79 

Maintenance Kit ME-80 
n " ME-81 " " ME-82 " II ME-83 " " ME-84 " .. MI!:-86 

Maint enance Equipment ME-87 " .. ME-8a 
Maintenanc e Kit lldE-89 .. " ME-90 " .. ME-91 It It ME- 92 .. .. ME-93 " It ME-94 
Repair Parts Kit ME-lll 

or It .. ME-ll2 .. " .. ME-113 n " " �-1l4 
Maintenance Equipment MK-4/TRC-l " " MK-5/TRC-5 It .. MK-6/TRC-4 
Spare Parts Kit MK-11!TRA.-l 

Stock No . 

405604 
405606 
4TI04085 
2Z6409 ( ) 
4B1910 
4C5611 
2Z6413 ( ) 
6J714 ( ) 
4B1915 
4B1916 ( ) 
4T500-0l8 
4B1922 

405630 
4A1451 ( 
2Z6434 ( 
2Z6455 
2Z6435 
2Z643? 
2Z6438 
2Z6459 
2Z6440 ( ) 
2Z6453 . 1  
4Z4758 
2Z6459 
4Z4'760 
4Z5? 55 ( 
2Z6464 
4A1465 
4A1466 
2Z6467 
40500-069 
2Z5473 
4Z577 4  
4Z57 75 
4Z5776 
4Z5 777 
4Z5779 
4TI06900 
4TI06901 
4T106902 
4T106903 
4TI06904 
4TI05920 
4Z5787 
4B1925-88 
4TI06195 
4TI06910 
4T106911 
4T106912 
4TI06915 
4TI06914 
4A2112-111 
4A2112 
4A2112-113 
4A2112-114 
2Z6476-4 
2Z647 6-5 
2Z647 6-6 
2Z57 32-11 

Packed for EXtOrt 
Weight Vo WIle 
(lbs. ) ( cu . tt · l 

300 10 
823 9 
185 21 
732 51 
215 5 . 5  
127 . 5  5 . 5  
125 6 

450 25 
5'7 2 

69 3 . 1  

49 . 3  1 . 6  
82 7 
75 4 

77 3 

50 1 
80 3 . 15 

361 . 5  15 
282 1 0  
195 6 . 5  

640 17 
6 .3 

7 4  6 . 15  
65 5 . 5  
33 1 . 4  

307 11.5 

8 , 5  . 3  
2 . 5  . 2  
2 . 5  . 2  
1 . 5  .1 
1 . 5  . 1  

90 4.5 

250 8 
14 .8 
14 .8 
14 .8 
14 .8 
14 .8 
14 .8 

472 23 

277 10 
5 . 1  . 3  

180 6 
195 6 
198 6 

32 9 



Par . 1310 

Section IV 
Tool E quipments 

1310 . GENERAL. --a7 Tool Equipme nts (TE ' s ) consist of 
sets of tools and supplies for repair or 
maintenance of particular equipme nts , or 
Of general c lasse s  of equipment such as 
radio sets t teletypewriter e quipments, 
switchboaras , etc . These vary in size 
from sma ll pocket tool kits to large 

330 

assortme nts of tools for issue to a 
depot or base . 

£. Paragraph 1311 gives a description 
of each Tool Equipment , the princi pal 
users of each,  the type of equipment for 
which it is use d  and the Instructi on 
Book or Technical Manual which covers 
i t .  

c .  Paragraph 131 2  gives stock numbers 
and logisti cal dat a for the Tool Equip­
ments inc luded in- par agraph 1311 . 
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�. TOOL EQUIPMENTS AND TOOL SETS - DESCRIPTION. 

Nomenclature 
Name Type No . 

'!\:lol Equipment TE-5 

Tool Set TE-IG-( ) 

Lineman ' s  
Equipment 

Groundrnan ' s  
Equi pment 

Soldering 
Equipment 

Tool Equipment 

Tool Equipment 

Tool Equipment 

Tool Equipment 

'nl:-21 

'ffi-23 

TE-26 -( ) 

TE-2 7- (  ) 

'IE-29 

TE-33 

TE-36 

Used tor 

General use 

Telephone cabl e re­
pa i r  and installati on 

Open wire line con-
st ruct ion and repa ir 

Open wire line c on-
struotion and repair 

Gene ra l  use 

Open wire pole line 
oonstrLlction 

General use 

General us e 

General use 

Principal Users 
(See also SIG 4-1 and 

Tables o f  Equipment ) 

Nearly all units of AGF and AAF 

Sig. !nstl . Co. 
Sig. Lt. Canst .  Co. 
Sig. Co . Inf . Div. 

Same as TEoo6 

Nearly all uni ts of AGF and 
AS F  

All Signal Units 

a Limi ted standard - not being procured , but may be 
supplied unt il pres ent s tock is exhausted .  

Descri pt i on and Remarks 

Inspectors Pocket Kit ; cas e BG-29 (leather) con­
ta ining file, electr ician ' s  knife, pli ers , rule , 
scisso rs , screwd river and tweezers . Limited 
standarda • 

Chest Be -9 1 ,  containing cable splicers ' tools and 
material s ;  hack saw, cable dresser, files , knife , 
pliers , blow torc h, tape, et c .  and Tool Equipment 
TE-5. 

See Paragra ph 637 

See Paragra ph 637 

Soldering equipment; Box BC-87-( ) c onta ining 
sandpape r ,  so lder, soldering iron and torch . 

See Parag ra ph  637 

SaJ1le as Tool Equipment 'IE-5, excep t  con ta ined in 
canvas case ( BG-48 )  j issued wh en Tool Equipment 
TE-5 (with leather e as e l  c annot be obtained . 

Poucb GS-34 or as-35 c ontaining knife and 
pliers . 

Canvas Tool Bag BG-44 conta ining files , pliers , 
screwdri vera , soldering i ron and s older , tape, 
torch and wire. 

'l'able continued on next page 

� � . 
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TOOL EWIPMENTS AND TOOL SETS - D�RCRU'TION. (Continued) .Principal Users 

Nomenclature (See also SIG 4-1 aDd 
Name Type No. Used fo r Table s of Equipment) 

Tool Eq)l1pment 

Tool Equipment 

Tool Equipment 

Tool Eq)lipmeIJt 

'l'E-41-(  Radi o repair Sig . Opn. Co. 
Sig. Rep . Co. 
Sig. Dep. Co. 
Sig. Co.  Mtz . Di v. 
Si g. Co.  Inf . Div. 
Sig. Co. Armi . Div . 
Sig. Rad. Int . Co . 

TE-44- ( )  Swit chboard BD-80 (TC-l) Sig. Rep. do. 

'lE-45- ( ) 

'l'E-46 

It BD-89 (TC-2 ) Sig. Dep . Am. .. BD-ll.o ( TC-10) S1S. Dep. Co . 
.. BI}-HO (TC -20) Sig. Servo Gp . 

Aux . Telephone Central 
Offic e Set TC-5 

Radi 0 alignrne nt 

Radi o r ep air 

Sig. Repair Co . 
Sig. Radio Intelli genc e Co ; 
Sig. Co. Inf . Di v. 
Sig. Co . Arrnd. D1 v. 
Sig. Bn. 
Sig. Port Servi ce Co. 
Sig. Co. Amph. 
Sig. Co. Tr. Calv . Di v. 
Sig. Co.  Mtz. Div . 
Sig. Fixed Rad. Sta. Co . 

Sig. Depot Co . 
Sig. Reps ir 00. 
Sig. Por t Servi c e  00. 
Sig . Bn. 
Sig. Co. Inf . Div. 
Sig. 00. Armd. Div. 

Descripticn and Remarks 

Canvas Tool Bag BG-44 containing assortment of 
frequently us ed t ools and supplies for radi o re­
pai rmen , 2:ld Echelon; s uch as carbon tetrachloride, 
flashlight , files , knife, blow-torch, sol dering 
iron aDd s older, burnisher , al ignmen t tool , and 
ver ious types of pli ers , screwdrivers ( including 
Phillips ) and wrenches ( including s et  screw) . 

Ches t OH-58 c ontaining t ools f or repair of Swi tch­
boa rds BD-80 , BD-89 , BD-llO, and BD-1 20, and Aux. 
Telephone O entral Offi ce Set TC-5j such as solder­
ing irons , files, hac ksaW blades , pli ers , screw­
drivers , tinners snips, wrenches ; also a pocket 
size voltmeter wi til leads. Per.t of TC -l , TC-2, 
TC-5 , TC-lO and TO- al .  Test set TS- a>/TSM ( volt­
ohnuneter fo r line test ing , with c ords a lll clips) 
is r equired for use wit h TE-44-A, but is is sued as 
a separat e itam. 

Leatherette case with tools f or radi o al ignment ; 
3 inch cabi net screwdriver end special s crew­
drivers and wrenChes. Limi ted Standarda 

Used Wi th but not .part of radio repair truck. 
Central s upply of tool s fo r gen eral radio repa irs , 
3rd & 4th Echelon. ConSists of brace and bit s ,  
el ectric drill an d dr ill set s ,  sp eed indicator, 
soldex:ing ir on, rubber st amp set, f i l es , chisels, 
gauges , screwdrivers, s et screw wrenches, et c .  
Replaced by Tool Eq)lipment TE-1l4. Sub stit ute 
Standard. b 

� 
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Principa.l Users 
Nomenclature (See also SIG 4-1 and 

Name Type No. Used tor Tables ot E�i'p:!!!nt ) 

i'ool Equipment TE-47 Telephone and tele- �ig. Repair Co .  
graph equipment Sig. Instl. Co .  

Sig. Co. Int. Div. 
Sig. Co. Armd. Div. 
Sig. Bn .  
Sig. Port svc . Co. 

1':101 Equipment TE-48 Genera1 radio repair Sig. Repair Co . 
Sig. Depot Co .  
Sig. Bad. Int . Co. 
Sig. Co. Int. Div. 
Sig. Co . Armd. Div. 
Sig. Opn. Co. 
Sig. BIl. 

1':101 Equipment TE-49-A Telephone and tele- Sig. Repair Co .  
graph equipment Sig. Opn. Co. 

Sig. �i 8ld Opn. Go . 
Sig. Depot 00 . 
Sig. Instl . Co . 
Sig. Bn. 
Sig. Port Service Co. 
Sig. Co. Int. Div. 
Sig. Co. Armd. Div. 

Tool Equipment TE-50-A Teletypewri ter Sig. Repair Co. 
equipment Sig. Depot Co. 

Sig. Opn. Co. 
Sig. Field Opn. do. 
Sig. Co. Inf .  Div. 
Sig. Co. Armd. Div. 
Sig. Bn. 
Sig. Port Servic e Co. 

'!bol Equipment TE-l5l Welding Sig. Depot Co .  
Hq. Co. Const . Bn. 
Sig. Dep. Co. A.vn. 

aUmited standard - not be ing procured , but may- be supplied until pres ent stock 
1s exhausted. 

bSubsti tute standard - not be ing procured , but equipment in stock may be supplied 
as substitute to r similar standard tool equipments which are not available. 

qe�cription and Remarks 

Central supply ot tools tor general repair ot 
telephone and telegraph equipment . Assortment ot 
tools tor ad justment ot relays and other apparatus 
and tor general repair work, eto . ;  ohisel , drills , 
"C" clamps , co rdage , tiles .  pli ers , soldering 
iron, spring benders , gauges , etc . Replaced by 
TE-lll and TE-1l2. Substitute Standard.b 

Issued to each radio electrician in repair com­
panies . Chest CH-77 conta ining general us e  tools 
tor radio repair; hand drill , hack saw. tiles , 
kni te . pli ers , s crewdri vers , wrenches ,  etC . and a 
multi-meter test set. Replaced by TE-113. 
Limited standard.a 

Issued to each telephone electrician in repair 
c Clillpenies. Chest CH-77 contai ning pliers , solder­
ing iron, receiver wi ttl headband and cord. 
(ul tiJlllte1y 'lB-l90/tJ) and conneoting tools . screw­
drivers , small wrenches .  electricians scissors . 
whistle, etc . Also contains expandable supplies 
previously issued as 0-38. 

For use ot t eletypewrit er repairmen in repair 
compan i es  tar repairing teletypewriter equipment . 
Cons ists ot ad justing tools and some general use 
tools ; tuning torks 87.6 VPS tor adjusting tele­
type motor to 368 OR{ (AlI1erican Speed) and 96.19 
VPS for adjusting to 404 OBi ( British Speed ) . 
pliers , screwdrivers . set of spec ial teletype 
tools . wrenches , soldering iron. flashlight. etc. 
Also contains expendable supplies previously 
issued as 0-37. 

Welding Kit ; contains gasoline torch, acetylene 
torch and accessory eqUipment , tools and expenda­
ble suppli es ;  such items as chisels . "C" c lamps . 
til es ,  electric drill and drill sets . tiller rods , 
flux, weld er' s gloves , goggles ,  hand shield, and 
helmet, eleotric grinder , blaoksmith ' s  and 
machinist ' s  hammers , blacksmith' s  anVil ,  pliers , 
solder , vise and wrenches ; also cylinders ot 
oxygen and acetylene. 

Table continued on next page. 
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TOOL ESUIPMENTS AND TOOL SETS - DESCRIPTION. ( Continued) 

Nomenclature 
Name �e No . 

Vulcanizing 'm-55-( 
Equipment 

Tool Set TE...56-A 

Tool Equipment TE-64-( ) 

Tool Equipment TE-69-( ) 

'1'001 EqUipment TE-70 

Tool Equipment TE-71 

Tool Equipment TE-72 

Tool Equipment .TE-73 

Tool Equipment TE-79 

Tool Equipment TE-87..( ) 

Used for 

Vulcanizing rubber-
covered cable 

Cable ,  splicing 

Earth borer .and pole 
setter 

Installing telephone 
and telegraph 
equipment 

Installing conduit 

Adjusting Western 
Electric Co. relays 

Adjusting Western 
Electric Co .  relays , 

Wire equipment 

Telephone Equipment 
Instal.lation 

Radio Stations 

Principal Users 
(See also SIG 4-1 and 

Tables of E!I,uil!!ent 

Sig. Co. Const. Armd. 
Sig. Heavy Const. Avn. 
Sig. Heavy Canst. Co. 
Sig. Repair C9. 
Sig. Depot Co . 

Plant Eng. Agency 

Plant Eng. Agemy 

Plant Eng. ,Agency 

Plant Eng. Agency 

Plant Eng. Agency 

Plant Eng. Agency 

Description and Remarks 

See paragraph 639 . 

See paragraph 638 . 

Set of wrenches for use with Truck K-44-B 
equipped with earth borer and pole s etter. 

W.E.CO. '!bol Kit #102, large kit of general use,  
mechanics , carpenters t and switchboard cable 
tOOls ; be�h grinder , drills , taps �  heavy 
wrenches, cable shears , nail pullers , etc . 

W.E.Co. Tool Kit #5, small conduit installing 
kit, for installing conduit 2 inches or under ; 
includes brace and bi ts , chisel, files , hacksaw, 
pipe Vise, pipe wrenches , fish wire, etc . packed 
in small tool chest. 

W .E.Co. Tool Kit #197 ,  1Jluges and ad justing tools 
_ fer maintaining the more commonly used types of 
W.E.CO. relays ; frequently required items , spring 
ad justers , gIII1 gas , small wrenches , screwdr i vers , 
etc. 

W.E.Co. Tool Kit #197X. less frequently required 
gIII1 ges and adjusting tools for W.E.Co. relays. 

W .E.Co. Tool Kit #168, wirelllllll ' s  pocket tool kit 
consisting of cutters , pliers , screwdriver and 
spudger in a pocket tool case. 

large -kit of tele Jilone central office installa­
tion tools, packed for export shipment ; such as 
brace and bits , center punches , files , hackeaw, 
hammers, nail puller ,  cable strippers , soldering 
iron, stenc ils , multiple splicing frame , test 
receiver and flashlight tfpe buzzer set. 

Basic tool equipment tor installing fixed plant 
radio station; li ght dutf cons.truction tools, 
Consists of axe, bit equipment and brace, back­
saws , block and tackle , chisel , anery cl oth, an 
assortment of files , lineDian' s  grip, knives . mea­
suring tape, friction t ape, rubber gloves , assort­
ment of screws , nuts and bolts , Lineman's Equip­
ment TE-21, etc. 
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Nomenclature 
Name Type No . 

Tool Equipment TE-lll 

Tool Equipment TE-1l2 

Tool Equipment 'JE-1l3 

Tool Equipment TE-1l4 

Tool Equipment 'IE-123 

Used for 

Wire equipment 
repair 

Wire equiJlllent 
adjustments 

Radio repair 

Radio repair 

Telephone Terminal 
Set TC-2l 
Telegraph Terminal 
Set TC-22 . 
Repeater Set TC-23 
Ringer Set TC-24 

:principal Us ers 
(See also SIG 4-1 and 

lables of Equ1pl11ent ) 

Sig. Repair Co. 
Sig . Instl . Co . 
Sig . Port Service Co . 
Sig. Bn. 
Sig . Co. Inf . Div. 
Sig. Co. Armd. Div. 
S i g. Const. Bn .  

S i g. Depot Co . 
Sig. Repair Co . 
Sig. Bn. 

S i g .  Repair Co . 
Sig. Depot Co . 
Sig. Radio Int . Co .  
Sig. Port Servic e Co . 
Sig. Co. Inf. Div. 
Sig. Co. Armd . Div. 
Sig. Co. Eng. Spac . Brig. 
Sig. Fixed Radio Sta. Co . 
Sig. Opn. BIl. 
S i g .  Opn . C o .  
Sig. Radar Maint . Units 

Sig. Repair Co . 
Sig. Depot Co. 
Sig. Po rt Service Co . 
Sig. Bn. 
S i g .  C o .  Inf. Div. 
Sig. Co .  Armd. Div. 

Description and Remarks 

Basic repair tools for 3rd Echelon repa i r  units ; 
for repair of switchboards and other telephone 
equipment ( ground wire equipment ) cons i sts of 
brace and bits , electric drill, soldering iron, 
pliers , hacksaw, hanmers , tinners snips , switc h­
board tools , wrench sets , etc. 

Supplemental to Tool Equipment TE-ill. Adjust· 
ing tools and gauges fo r relays and other tele­
phone apparatus and some general tools ,  for 4th 
and 5th Echelon repair units ; consists of f iles , 
gauges , screwdri vers , spring ad justers , small 
wrenches , etc . 

Chest CH-77 containing basic tool kit for use of 
radio and radar repa il'l11en; chise ls ,  hand drlll ,  
hacksaw, pliers , ele.ctric ian' s knife, s crew­
drivers , soldering iron, wrenches and wrench 
sets , etc . Also c ontains ' expendable suppliss 
previously issued as 0-35 . 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. Fb r  3rd , 4th and 5th Echelon us e .  

Jl4etaJi. tool box (16" x 7" x 7") co nta ining adjust­
ing and general use tools and supplies for main­
tenance of Spiral Fbur. Equipments ;  c onsists Qf 
cords and connecting tools ,  pliers , screwdrivers , 
soldering iron , solder , trouble lamp , whi stle , 
wrenches , etc . Provided as part of TC-21 and 
TC-23. Revision being cons idered to include 
items now in 'Tool Equipment 'IE-124 and to replace 
'IE-124 for depo t us e ;  also to include additional 
tools required for maintenance of Converter Set 
'10-33 and Repeater Set TC-37. Inc ludes Instruc­
tion Book, Western Electric Co. X-66413. Net 
wei�t approximately 20 Ibs . 

Table continued on next page. 
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TOOL EgUIPMENTS AND TOOL SETS - DESCRIPTION. ( Continue d) 

Principal Users 
(See also S IG  4-1 and 

Tables of Equi.pment ) 
Nomenclature 

Name Type No . Used for 

'lbol 'Equipment 

Tool Set: 
Tel ephone and. 
Telegraph 
Installation and 
Maintenance for 
Small Office 

.'lbol Set: 
Telephone and 
Telegraph ; 
Installation and 
Maintenance ;  for 
Medium Office 

Tool Set: 
Telephone and 
Telegra:IiL ; 
Installation and 
Ma intensnce; for 
Large Office 

'l'E-124 Telephone Terminal 
Set TC-2l 
Telegraph Terminal 
Set TC-22 
�epeater Set TC-23 
Ringer Set TC-24 

Western Packaged Equipments 
Electric Co. 
X-66086 

Western Packaged Equipments 
Electric Co . 
X-66087 

Western Packaged Equipments 
Electric Co . 
X-66088 

Sig . Depot Coo 

Plant Eng. Agency 

Plant Eng. Agency 

Plant Eng. Agency 

Description and Remarks 

Ketal tool box ( 16" x 7" x 7 " )  containing adjust­
ing and general use tools and gauges for d epot 
maintensnce of Spiral Four Equipments; includes 
coros and c onnecting tools , hydrometer, burnisher, 
spring adjUsters , skinning knife , pliers , screw­
drivers , soldering iron, gauges , etC . ExPected 
to be c�ce lled and replaced by TE-123. 

FOr small paokaged equipment offices (one per 
office ) .  Tools and suppl i es for installation and 
maintenance of equipment. Includes three po cket 
tool kits , tool box conta ining ad justing tools 
for relays and other apparatus, and general use 
tools such as soldering iron, brace and bits , 
drills , extens ion lamp , chisels, tinners ' snips , 
rollers for moving equipment , etc . All c onta ined 
in tool chest. Includes Instruct ion Book, 
Western Electric 00. X-66307. Net weight approx­
imately 120 lbs. 

Fo r medium-si ze  packaged equipment offices (one 
per office) . Similar to Tool Set X-66086 except 
larger quantities ; contains five pocket tool kits . 
Includes Instruction Book, Western Electric 00. 
X-66307. Net weight approximately 120 lbs .  

For large packaged equipment offic es ( one per 
office ) .  Similar to 1bol Sets X-66086 and 
X-66087 , except larger quantit i es and assortment 
of tools and supplies; oo ntains twelve pocket 
tool kits. Includes Instruction Book, Western 
Electric Co . X-66307. Net weight approximately 
200 lbs. 
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Par. 1312-1313 

�. TOOL E QUIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA. 

l{omenclature 
Name Type No . 

Tool Eqpt . 
Tool Set 
Lineman ' s  Equipme nt 
Groundman ' s  

E quipme nt 
Soldering E quipment 
Tool Eqp t . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Tool Eqp t .  
Tool Eqpt . 
Tool Eqpt . 
Tool Eqpt . 
Vulcani z ing E quipme nt 
Tool Set 
Tool Equ ipme nt 
Tool Equipment 
Tool E qu ipment 
Tool Equipment 
Tool E quipment 
Tool E quipment 
Tool E quipment 
Tool Equipment 
Tool Equipment 
Tool Equipment 
fool Equ ipment 
rool E quipment 
Tool Equipment 
Tool Equipment 
Tool Set 

Tool Set 

Tool Set 

TE-5 
TE-16- ( 
TE-21 
TE-23 

TE-26 - (  
TE-27- (  
TE-2 9 
TE-33 
TE-35 
TE-41- ( 
TE-44- ( 
TE-45- ( 
TE-46 
TE-47 
TE-48 
TE-49-A 
TE-50-A 
TE-5l 
TE- 55- ( 
TE-56-A 
TE-64- (  ) 
TE- 69- ( ) 
TE- 70 
TE- ?l 
TE-?2 
TE-73 
TE- 79 
TE-87-( 
TE-lll 
TE-1l2 
TE-113 
TE-114 
TE-123 
TE-124 
W . E . Co .  

X-G6085 
W .E .Co . 

X-6608? 
W .E . CO .  

X-66088 

Sect ion V 
Test E quipment s 

1313 . GENERAL . 
-a. A Test Equipment ( IE- )  or Test 
Package cons i s t s  of one or mo re test sets 
togethe r with the required ac cessorie s  
for their ope rat ion . Most o f  the t e st 
sets included in these t e st e quipme nt s 
are listed in sect ion V. covering Test 
Sets . 

Stock No . 

5R38005 
6R38016 ( 
6 Q,6352l 
6 Q.48523 

6R24426 ( 
6R38027 (  
6R3802 9 
6R38033 
6R38036 
6 R38041 ( 
5R38044 ( 
6R38045 ( 
6R38046 
6R38047 
6R38 048 
6R38049A 
6R38050A 
6R3805l 
6R4?255 ( 
6R38055A 
5R38064 ( ) 
6R38069 ( ) 
6R38070 
6R380?l 
6R38072 
6R38073 
6R38079 
6R38087( 
6R38111 
6R38112 
6R38113 
6R38114 
6R38123 
6R38124 
6R38190 

6R38l91 

6R38l92 

Pac ked for Eot0rt 
Weight Vo ume 
( lb s . ) ( Cu .  Ft . )  

2 . 1  
128 

22 

24 . 6  
5 7  

2 .5 
3 . 5  

22 
29 

300 
. 6  

204 
380 

40 
38. 4  
44 

415 
147 

2 5 . 3  
425 
132 

43 . 5  
38 

5 

1659 
500 

40 
135 

188 

188 

312 

6 
1 . 5  

. 8  
2 

. 1  

. 2  
1 .1 
1 
9 . 5  

9 
21 

2 
1 . 2  
2 

12 . 1  
6 
1 

1 7  
6 
2 
1 . 6 

. 2  

5 5 . 3  
20 

2 
8 

8 

8 

12 

b .  Paragraph 1314 gives a de scription 
of-eac h Test E qu ipme nt or Test Package , 
the pri ncipal users of e ac h ,  and the 
e quipme nt or kin d  of e quipmen"{; which 
each i s  d e s i gne d to t e st .  

c .  Paragraph 1315 gives s to ck numbers 
and logistical data for the Test Equip­
ment s  and Test Packages covered in 
paragraph 13 14 .  

d .  As menti oned i n  section I ,  the Signal 
Supply Catalog SIG 6 when i ssue d ,  will 
contain a l i sting of t e st e quipoen.ts. 
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1314 . TEST EQPIPMENTS AND TEST PACKAGES - DESCRIPTION . 

Nomencla tur e 
Name Type No . 

Test Equipment IE...g-C 

Test Equipment IE-10 

Test Equipment IE-12-( ) 

Test Equipment IE-17-( ) 

Test Equipment IE-19-A 

Test Equipment IE-22 

Test Equipment IE-23 

Test Equipment IE-26 -( 

Used for 

Radio Repair 

Te lephone and telegraph 
tests 

Rad io Set SCR-624 
Radio Set AN/VRC-l 
Radio Set AN/TRO-7 

Radio Set SCR-036 

Radio Set SCR-624 
Radio Set AN/VRC-l 

Information Center SCS-5 
Filter Center TC-15 
Relays of telephone and 
telegraph equipments 

Information Center SCS-5 
Filter Center TC-15 

Radio tests 

Principal Users 
(See aJ.so SIG 4-1 

and Tables of 
Equipment ) 

Radio Repair 
Sect ion 

Wire Repa ir 'l'ruckB 

Repair Shops 

S i g. Co .  Inf . Div. 
Inf . Regt . 
Lt . Inf. Regt . 
Sig. Depot Co . 
Sig. Rep. Co . 

Sig.Co . Dep. Avn . 
S i g.Co . S erv.Gp. 

AW Regts . 
AW BIl. 
Sig. Opn . Co . 
Sig. Opn. BIl .  
Sig. Dept. Avn . Co. 

AW Regts . 
AW BIl .  
Sigual Co . ,  Service 
Groups 

Description and Remarks 

Consists of Analyzer 1-167 o r  I-153-B , Frequency Met er Sets 
1-129 and SCR-211-( ) ,  Si�l Generators 1-72-( ) and 1-208 , 
Test Set 1-199 (dynalllOtcr test set) or 1-83, 'lUbe Tester 
1-177 , ammeters , output met er, voltohmmeter, loud speaker, 
microphone ,  oords , heads ets , etc . For 3rd and 4th EOhelon 
us e .  Replaces IE-9 , IE-9A and IE-9B. 

Cons ists o f  Test set I-61-.A, ( transmi ss ion measuring set) , 
batteries and hydrometers for 3rd and 4th Echelon use. Test 
sets �-26/� and �-27/TSM used with but not part of 
IE-IO . Substitute standard .a Replaced by IE-29 . 

For testing aDd repair of equipme nt .  Cons ists o f  crystal 
uni ts ,  dynaJll)to r unit , Field Strength Meter I-95-A, heads et , 
jack boxes , junct ion boxes , microphone, c ontrol bOX, receiTer, 
transmitter, Signal Generato r I-96-A, tubes, oords , plugs, bat­
teries , etc 

Used with but not part o f  Radio Set SCR-.536. Includes 
antenna, instruction book , test cas e ,  test stand and Test 
Unit 1-135-( ) .  'lK 11-311 . 

For ohecking equipment . Chest CH-93-oA conta ining Test Set 
I-139�, Field-Bt rength Meter I-95-A or -B, speC ial tool set , 
Signal Generator I-l30-A ,  batteries , cord , Ins truction Book, 
etc. 

Consists of Test Set 1-181 ( W .E.Co . D-162269 ) and accessori es, 
for making ourrent flow tests o f  relays. 

Patching Cord and Power Cable Test Set. 

Cons ists of Frequency Meter Set SCR-21l , Test Set 1-56-( ) 
and Test Set 1-76 ( test OSCillator ) ,  ammeters , antenna , 
OSCillator, OSC illoscope, Signal Generator 1-72-( ) ,  vacuum 
tube voltmeter, wavemeter. 

&substitute standard - not bc 1l1g procured , but equipment in stock may be suppl i ed  as substitute for s imilar standard equipment . 

'"d 
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Nomenclature 
Name ,�'bPe No. 

Test Equipmllllt !E-29 

Test Equipment IEoo36 

Test Equipment m..s3-( 

Test Equipment lE-75-( ) 

Test 1ng Pac age : Western 
Telephone ; Electric 
C Carrier Co . 

X-61819T 

Used for 

Telephone and telegraph 
equipment t ests 

Radio Set SCR-624 
Radio set AN/VRC-l 

Spiral four carrier ter-
m1nal and repeater 
stations 

Rad io Receiver and Trans-
m1tter 00-611-( ) (Part 
of Radio Set SCR-536 ) 

Packaged Equipments :  
Teminal Package : 

Telephone; C Carrier 
Repeater Package:  

Telephone ;  C Carrier 

Principal Users 
(See also SIG 4-1 

and Tables of 
Equipment ) 

Wire Repair Trucks 

Sig.Co. Dep. Avn. 
Sig.Co . Servo Gp. 

1st & 2nd Echelons 
of organizatiOns to 
which 'ro-2l-( ) or 
TC-23-( ) ( theatre 
pool equipment ) is 
assigned 

Inf. Regt. 
Lt . Inf. Regt. 

Plant Engineering 
Agency 

,Description and Remarks 

Cons i sts of Test Set 1-51 ( tone test set ) ,  Test Set I-61-{ ) 
( transmission measur.i.ng set) , Tube Tester 1-177 , Vol tammeters 
1-23 and 1-50 and Voltohmmeter 1-1&& ,  converter, hydrometer 
and batteries . For 3rd and 4th Echelon use. 
Replaces IE-IO. 

Sim11ar to and proposed to replace Test Equipment IE-19-A. 

Part of Telephone Terminal Set 'ro-21-( ) and Repeater sets 
'ro-23-( ) and 'ro-37-( ) .  Consists of Test Set 'lS-190/U 
( test receiver W.E.Co. D-173231 or &7B (SPL) test set )  and 
Voltohmmeter 1-166. 

Test equipment for aligning Radio Receiver and Transmitter 
00-611-( ) ;  consists of' test case, mount ing, 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 requi red per office. Includes 
instruction book tor each test s et ,  test cords , plugs . 
special tools. spare tubes . fuses . etc . in addit ion to the 
ma jor components . which are as follows : 

51A (SPL) Osc illator (W.E.Co. ) 
32A (SPL) Transmiss ion Measuring set (W.E.Co . )  
67B (SPL) Test Set (W.E.Co . )  ( TS-190/U) . 
D-166852 Volt-ohm�illiammeter (W.E.Co. )  

Table continued on next page. 
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TEST EQ,UIPMENTS AND �_ST PACKAGES - .,pESCRIPTION. ( Continue d )  

Principal Users 

Nomenclature 
Name Type No. 

Testing Package : Western 
Telephone; Electric 
Voice Frequency Co.  ·

X-6l821L 

Testing Package : 
Telegraph ; 
VF Carrier 

Western 
Electric 
Co.  
X-6l822C 

Testing Package : western 
Telegraph ; Electric 
Regenerative Re- Co . 
peater X-6603lB 

Used for 

Packaged Equipments: 
Repeater Package : 

Telephone ; VF 
Ringer Package : 

Voice Frequency; 
2 C ircuit and 4 C ircuit 

Terminal Package : 
Telephone ; C Carr ier 

Term inal Package : 
Telephone; H Carrier 

(see also SIG 4-1 
and Tables of 

EQui];lllent )  

Plant Bngineering 
Agency 

Packaged Equipmant: 
Telsgraph Carri er 

Voi ce Frequency; 
Channel 

Plant Engineering 
Package : Agency 
6 

Packaged Equipman t :  
Repeater Package : Tele­

graph; Regenerat ive 

Plant Engineering 
Agency 

Description and Remarks 

Testing equipment required for installation and maintenance 
of voice frequency repeater and ringer packaged equi];lllent, 
and for C and H carrier telephone equipment . One required 
per off ice . Includes instruct ion book for each test set, 
see paragraph 1317, draWings, test cords, spare fuses and 
tubes etc. in addition to the major componen ts which are as 
follows : 

19C ( SEL) Oscillator (W.E .Co . ) 
l3A (SEL )  Transmission Measuring Set (W.E . Co . ) 
5A ( SPL )  Attenuator (W.E .Co . )  
67B ( SEL )  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 ) 

Test equipment for use in offices e quipped with X-61822A or 
X-6l822B carrier telegraph packaged equipment. ConSists of 
Test Set I-193-A, test cord, spare polar relays and 
'1},4 11-2513 . 

Testing equi];lllent for X-66031A regenerative telegraph re­
peater packaged equipment. Contains Test Set TS-2/TG, dc 
local test cord and miscellaneous maintenance tools required 
in addition to Tool Equipment TE-50 or TE-50-A. 
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Par .  1315-1316 

1315. TEST EgUIPMENTS - STOCK NUMBERS AND LOGISTICAL DATA. 

Nomenclature 
Name 

Test E qu ipment 
Test E quipment 
Te st Equipment 
Test E quipment 
Test E quipment 
Test E quipment 
Test E quipment 
Test Equipment 
Test E qu ipnlent 
Test E quipment 
Test E quipment 
Test E quipme nt 
Testing Package : 

Telephone ; C Carri er 
Testing Package : 

Telephone ; Vo i ce 
Fre quency 

Testing Package : 
Telegraph : VF Carrier 

Testing Package : 
Tele graph : Regenera­
tive Repeater 

131 6 .  GENERAL . 

Sect i on VI 
Test Sets 

Type No . 

IE-9-C 
IE-IO 
IE-12- ( 
IE-17- (  
IE-19-A 
IE-22 
IE-23 
IE-26- ( 
IE-29 
IE-36 
IE-53- ( 
IE- 75- ( 
W.E .Co . 

X-6l8l9T 
w .E . Co .  

X-61821L 

W .E . Co . 
X-61822C 

W . E .Co . 
X-66031B 

--a-. Thi s secti on l is t s  the t est sets 
used for maint enan ce of ground communica­
t ions e quipment . Paragraph 1317 gi ve s a 
brief descri ption of each t est set, l i sts 
t he Instruction Book or Techni cal Manual 
which covers each , and gi ves other per­
tinent inf ormat ion . Paragraph 1318 
give s the stock numbers and logist i c al 
dat a  fo r the se test se ts . 

b .  Nearl y all the t est sets covered in 
thIs secti on are c omponen ts of Test 
E quipments ( IE ' s ) or Test Packages ( s ee 
secti on v ) . However, they may also be 
supplied as separate uni t s ,  in whi c h  case 
they may re quire addit ional e quipment 

Sto ck No . 

3F3919C 
3F3920 
3F3922 ( 
3F3927(  
3F3929A 

3F3933-26 ( 
3F3933-29 
3F3933-36 
3F3933-53 

3F3963 .1 

3F3964 . l  

4A2796 

Packed for EX;E0 rt 
Welgnt Volume 
( Lbs . ) ( Cu .  Ft . )  

850 40 
2 . 9  . 1  

370 12 
10 . 5  

170 9 

9 57 45 
137 7 

15 1 

65  3 . 5  
145 7 .5 

195 15 

114 5 
180 14 

( batte ries ,  tub e s ,  etc . ) which must be 
obtained separatel!' . When a t e st set 
i s  issued as part o f  a Test Equipment 
of Test Package , the required batteri e s ,  
tUbe s an d  other ac cessor i es together 
with running spares are fi nal ly i s sued 
with that Test Equipment . The informa­
t ion in the tabl e in paragraph 131 7  on 
battery and tube re qui rement s makes no 
allowance for running spare s .  The last 
column of thi s table indic at e s  what Test 
Equipment or other e qu ipment each t e st 
set is part of , or other avai lable inf� 
ation as to i ts is suan c e .  

c .  Test sets and othe r ele ctri cal in­
strument s wi ll be l i st e d  in Si gnal Supply 
Catalogue SIG 5 ,  cla s s  3 ,  sub -class F ,  
for al l except certai n t el etypewri ter 
t e st s  sets wh ich appear in class 4 ,  sub ­
class T .  
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1317 . TEST SETS AND TEST INSTRUMENTS - DESCRIPTION . 

Shown Net '1!d or 
Nomenc lature in Weight Instruc t ion 

Name Type No . Fig.No . ( lb s . )  Book 

Voltammeter 1"23 

Test Set 1-48-B 

Test set 1-49 

Voltammeter 1-50 

Test Set 

Test Set 

Test Set 

Test Set 

Signal 
Generator 

1-51 

1-56-( ) 

1-61-.A 

I-6I-B 
1 ... /n-c 

1-'12-( } 

1303 

1304 

1305 

1 

21 

8 

1 . 5  

20 

3'1 

21 

47 

20 

i\4 11-2019 
or W.E.Co . 
Instr. 
Book X-61796 

'I'M 11-3'19 

'Jl4 11-321 
'lM 11-303 

� 11�346 

'D4 11-346 

'D4 11-307 

Descr iption and Remarks Issuance 

Small meter for battery testingj scale ranges , 0-35 amp. and 0-11 volts j  with Part of IE-29 
10 in. cord. 

. 

For measuring resistances 0-1000 megohms . 500 volt. Single range. "Megger" . 

Po rtable decade type Wheatstone Bridge for use of wire chief , line repairmen 
and maintenanc e men. For mai ntaining open wire and field wire c ircui ts , and 
short haul cable c i rcuits in small o ffi ces only , aud fo r location of grounds , 
crosses ,  and shorts. Cannot readily be us ed for open location and capac i­
tance measurements . Requires use of 3 batteries BA-30 . 

D-c , triple range. Scale ranges 0-3 , 0-15, 0-150 Volts and 0-3, 0-15 and 
0-30 amp eres . 

Part of TE-5ti-A 

Formerly part 
of IE-IO . 
Provided in 
Fixed Plant 
Off ices . 

Part o f  IE-29 

Cable repairman ' s  portable tone test s et ,  tor locating shorts , grounds , Part of IE-29 
cros ses , split pairs and wet spots in cables. Consists of a tone supply from 
a spark gap induction co il. Includes an explori ng 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 introduc e no i se in parallel c ir-
cuits . Where a s et with lower output is required ,  use W.E.Co . 76A Test Set, 
1019C or 1119C Test Set , 10BA Amplifi er and connecting cord. Requires 4 
Batteries BA-23 .  

A universal radio t e s t  s et .  Cons ists o f  a group o f  instruments for s er­
vicing radio equipn�nt j output meter , tube tester, meters fo r measuring 
current , voltage and res i stanc e in various ranges , test prods . ,  etc . in 
carrying case. 

Transmission measuring set j portable , dry battery operation. Tb measure 
losses or gains in c i rcuits or apparatus. Includes 1000-cycle osc illator , 
receiving amplif ier , rectifier and meter. Osc illator 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 . Requ i res 5 BBtteries EA.-30 and 3 Batteries &-56 . 

Same as 1-61-A except : osc illator transmits 500 , 1000 and 2500 cycles , in­
cludes local battery telephone , spare tubes , no batteri es . Requi res follow­
ing batterie s :  two BA-30 , three BA-35 and two EA.-36. 

Self-contaillingj for operating on a 105-130 vol t ,  60 cyc l e  ( 3F3852( ) . 1 )  or 
25 cyc l e  ( 3F3852( ) . 2 ) , single phas e  power. Frequency range 100-32, 000 kc , 
w ith provisions for 400-cycle modulation. Intended for vtlhicular use. 

Part of IE-26-( ) 

Part o f  IE-IO 
Part of IE-29 

Part o f  IE-lO 
Part o f  1E-29 

Part of 1E-9-C 
Part of 

IE-26-( ) 
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Shown Net 'l!4 or 
Noraencle.ture in Weight In struction 

Name Type No. Fig.NO . ( lbs . )  Book Descri�tion and Remarks Issuance 

Test Set 1-76 

Test Set 1-83-A 

Test Meter 1-87 -( ) 

Field 1-95-( ) 
Strength 
Meter 

Signal 1-96-( ) 
Generator 

Bias Meter I-97-A 

Voltohmmeter 1-107 

Frequency 1-129-( 
Meter set 

Signal 1-130-A 
Generator 

Test Unit 1-130-( ) 

Test Set 1-139-A 

Analyzer I-153-B 

TM 11-1041 Test Oscillator BC-276-( } with tubes and batteries , test ind icator BE-67 Part of IE-26-( 
with batteries and c ords and Headset HS-23. Replaces 1-66. For aligning 

'lM 11-250 6 

marker beacon rec e ivers . 

Dynamotor test set ; for measuring in�ut current and voltage , out�t cur­
rent and voltage and in�t a nd  outpu t ri pple voltage of various 12 and 28 
volt dynallDtors and dynallDtor units . Includes socket and cords . 

Tuning meter ( 0-100 mal and micro-ammeter { c enter 0 )  lIDunted in a cas e .  
Fo r  ad just ing transmi tter and receiver to proper operation frequency. 
Includes cord and plug for connecting to receiver or transmi tter under 
test. 

For determining relative field strength readinga and a rough over�ll 
check of transmitter operation. 'lUbe VT-172 ( JAN-lS5) suppli ed sepa­
rately . Requires 2 Batteries !lA-2 and 1 BA-23. 
Provides signals for testing radio rec eivers and measuring eqUi pment for 
mete:Hng the t ransmitter output . Includes milliammeter. Requires tubes 
as follows : 2 VT-202 , 2 VT-003 , 1. VT-139 , 1 V�197-A .  Fo r tuning and 
aligning BC-624 receiver and BC-625 transmitter. 

TM 11-2200 Portable field meter of the zero c enter type. Used with Line Unit BE-77 
for normal adjustment of teletypewriter c ircuits . Not required with 
BE-77-A or -B. 

'lM 11-3060 Vac uum tub e ,  d-c , battery operated ;  ranges 0 . 1  to 10 megohms in 6 steps , 
or D 3 to 1000 vclts full scale in 6 s teps ; input resistance 10 megohms on 

a ll voltage scales . Requires 2 Batteri es BA-30 a-nd 1 Battery BA-40 . 
TM 11�04 Consists of f our absorption type wave meters contained in a steel 

carrying cas e. Frequency range 1.5 to 40 me . 
Portable ; frequency band 100-156 megacyc l es , Uses separate batt ery sup­
ply. Requires 2 Tu bas JAN-9002 and 3 Tubes J"AN-900!3. Requires €I Bat­
teries SA-2 and 4 Batteries SA-23. For tuning Radio Rece iver 00-624 and 
Radio Transmitter BC-625. 

'l!4 11-311 Case c onta ining mult i-range meter, RF and AI! o sc illators , rece !  ver , 
mic rophone , c rystal tester, Swit ches . terminels ,  test harness , etc. 
Requires one Battery BA-23 ard two Batteries BA-26. 

Meter c ontained in metal case; 0-1 rna, d-c ; designed for measuring current 
in 2 posit ions in Si gnal Generator I-l30-A. in 5 posit ions in Radio Trans . 
BC-625 and 1 position in Radio Receiver BC-624; includes c o Id  and plug. 

Multimeter ; 0-6 , 000 volt s ;  d-c 2 0 , 000, a-c and d-c 1 , 000 ohms per volt ; 
7 ran@6s 0-60 microamp . to 12 amp . ; re s istance 0-60 meg; six db ranges ,  
+ 12 to + 7 0 db , and 7 output range s .  Requires 1 Ba t .  BA-2 and 1 Bat. BA-30 . 

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 IE-19-A 

Part o f  IE-12 -( ) 

Part of EE-97 & -98 

Part of ME-13-( ) 

Part of IE-9-C 

Part of IE-19-A 

Part of IE-17-( ), 

Part of IE-19-A 

May be supplied as 
alternate for 
I-l67- , )  in IE-9-C 

Table c ontinued on next page, 
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� TEST SETS AND TEST INSTRUMENTS - DESCRIPTION . ( Continue d )  

Nome no lature 
Name Type No. 

Voltohmmeter 1-166 

Analyzer 1-167- ( ) 

TUbe Tester 1-171 

Test Unit 

TUbe Tester 

Test Set 

Test set 

(Hiokok 
Mode 1 560 ) 

1-176 

1-177 

I-IBl 

I-193-A 

Shown Net � or 
in We ight' Instruotion 

Fig.No . ( lbs . )  Book 

1306 4 

1307 

130B 9 

1309 65 

'IM 11-2613 

'IM 11-2047 
or W.E .Co. 
Instr.Booke 
X-66157 and 
X-66464 

'IM 11-2627 

'IM 11-2036 
or W.E.Co. 
Instr.Book 
X0061778 

� 11-2513 

Desoription and Remarks 

Voltage ranges ; a -o ,  0-500V; d-o , 0-5 , 0-15 , 0-50, 0-150 , 0-500, 0-1500V. 
Resis tanoe ranges ; d-o , 0-1000 , 0-10 ,000 , 0-100 ,000 ohms and 0-1 megohm. 
Measures aud io frequenoy output voltage at 4000 ohms impedanoe, ranges 
0-1 . 5 ,  0-5, 0-15 , 0-50 , 0-150 volts ; and at 300 ohms impedanoe , ranges 
0-5 , 0-15, 0-30 volts. Requires 1 Battery BA-31. 

Meter. Voltage ranges 2. 5-1000V. in five steps a-o and d-o ; ourrent , 
100 mioroamperes , to 10 amperes in 7 steps ,  d-o ; resistano e ,  3,000 ohms 
to 30 megohms in four steps ; deoibels -14 to +54. Requires 1 Battery 
BA-30 and 2 Batteries BA-34. 

Portable tube tester for small size amplifi er and reotifier tubes , eto . 
Power required, 60 watts , 105-125 volts , 500060 oyol es ,  a-o. Replaoed by 
1-177. 

Combined a-a and d-o voltammeter and ohmmeter, oomplete with test leads ; 
oan be used to cheok voltage between any two element s of a tube and our­
rent through tube when in operating oirouit ; ranges as follows : 

D-O , 0-5/25/100/250/1000/5000 V - 20,000 ohms per V. 
A-o and D-o , 0-5/25/100/250/1000 V - 1000 ohms per V. 
D-O , o-lfo amp. 
A-O , 0-0 .5/1.0/5/10 amp. 
0-1000/100 ,000/10 ,000 ,000 ohms . 
D-o , 0-1/10/100/500 mao 
D-o , 0-50 mioroamperes. 

Portable tub e tester of the dynamio or mutual transoonduotanoe type 
oap;ble o f  operation on 110 or 220 vol ts , 50-60 oyol88 a-o. Replao'ss 
1-171. 

A portable currsnt flow test s et for use in test ing and adjust ing 
relays (and similar apparatus ) in aooordanoe with el eotrioal require­
ments for performano e of the relay. Provides for applioat ion of 
speoified values of ourrent thru the relay winding. May also be used 
as milliammeter in soale ranges 0-1 5 ma ,  0-75 ma ,  0-150 mao Test oords 
and o onneot ing tools as listed in X-61778 or 'lY 11-2036 are required 
but are not provided as part of test s et .  W.E .Co. D-162269 Test set. 

Polar Relay Test set. For testing and adjusting W.E .Co. telegraph 
polar relays 255A, D-163l19A and D-1648l6. Inoludes speoial adjusting 
tools for these relays. Test set also provides souroe of 10 or 20 oyolea 
"open-and-olosed" signals for lining up the X-6l822 oarrier telegrapb 
system. Cords supplied for oonneoting to d-o power source ,  or to reotlfiers 
suoh as Reotifier RA-37 or RA-B7 . Power requi red, 10 watts, 115-130 volts 4-0. 

Issuanoe 

Part 0 f IE-29 
Part of IE-53-( 
Part of test set 
1-56-( ) .  

Part of IE-9-( 

Part of Testing 
Paokage : Tele­
phone; Voice fre­
quency X-61821L 

Part of Test Set 
1-56-( ) 

Part of IE-9-C 
Part of IE-29 
Part of Test Set 
1-56-( ) .  

Part o f  Testing 
Package : Tele­
phone; Voioe fre­
quency Xoo6l82lL. 
Part of IE-22 

Part of Testing 
Package : Tele­
graph , vr Carrier 
X-6l822C 

� . 
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Nomenclature 
Name- 'l'lPe No. 

Test Set 1-199 

Signal 1-208 
Generator 

Alignment 1-210 
Indioator 

Test Unit I-236- ( ) 

Analyzer BO-I052-( ) 

Cabinet BE-70-( ) 

Test Set EE-65 

Test set El!:-65-A 
and B 

Test S et EE-65 -C ,D , 
E ,  F &: G 

Shown Net 1M or 
in Weight Instruction 

Fig.No. ( lhs. ) Book 

� 11-2604 

'l!4 ll-317 

'lM -1l-316 

See Paragraph 429 

1310 

16.8 'l!4 11-361 

'l!4 11-361 

':1M 11-:361 

Description and Remarks 

Dynamotor test set. two-meter instrument , measures input and output volt­
ages , ourrent and ripple. Replaces Test Set 1-83-A in Test Equipment 
IE-9-G. 

Frequency ranges 1.9 to 4 . 5  megacyoles and 19 .0 to 45.0 megacycles. Freq. 
mod. generator. Can be operated from l2-volt vehioular battery or rrom a 
l15-volt GO-cyole a-c source. Used for cal ibrat ion, sens itivity cheok 
and alignment purposes. 

An electronic alignment unit , with electron ray tube VT-215 . Opt1onal 
replaoement for Voltohmmeter 1-107 in Maintenance Equipment ME-l3-( ) .  
Requires 1 Bat. BA-39 . 

Neon and Mazda lamp a-c and d-c voltage oheck unit used in maintaining 
teletYPEWriter equipment , to check the o ontinuity of o i rc uits which may 
or may not oo ntain a "voltage" . 

Analyzer wi th multiplier for readings up to 3000 volts. Used with but 
not part of Rad io set SOR-299. Used with and part of Radio Sets 
SCR-399 and SCR-49 9 .  

Wire ohief ' s  portable oompaot testing equipment for fi�l d and oentral 
offloe use. Inoludes telephone set , hand generator, buzzer, voltmeter 
( 3 ,000 ohms ) and 5 c irouit swito hing keys . Vol tmeter range 0-00 V doe. 
For maintenanoe o f  o OllIlOOn battery and magneto telephone equipment , 
station lines and trunks. Tests for grounds . orosses , sho rts , opens , 
line oapao itamc e to ground or to other lines and distanoe to an open j 
measures insulation res istanoe 500-115 ,000 ohms using c onversion table 
of 1M 11-361. Provides for talking and signal ing to swi tchboa rds and 
telephones . Requires 1 Batt BA-l and 2 Batt BA-2 . Replaced by Tes t Sets 
'lS-26/'lSM and 'lS-27/'lSlil. 

Same as EE-65 exoept has 50 ,000 ohm voltmeter: measures insulation re­
si stance of 10 .000 ohms to 2 megohmsj requires 2 Batt BA-30 and 2 Batt 
BA-2 j and the following must be supplied separately : 1 Handset 'lS-9 
equipped with Plug PL-5B or 1 Headset HS-3o-( ) equipped with Cord 
CD-605 and Chest Set TO-l . 1 ground rod , and 1 Coil C-61 l W oE . co .  12A) or 
W.E.Co. 128 . Replao ed by Test Sets 'lS-26/'ISM and 'lS-27/TSM. 

Same as EE-65-A or B except has 6 keys ; measures also loop resistanoe of 
22 to 10,000 ohms by using oonvers ion table of TM 11-361 ; and does not 
require us e of 12A or 125 c oil. Replaoed by Test Set 'lS-26/'!l3M and 

Issuanoe 

Part of IE-9-G 

Part of IE-9-G 

Part of ME-lS-( 
Part of YE-40-( 

Part o! 
TE-50-A 

Part of SCR-399 
and 499 

Formerly part of 
1]:-10 J part of 
Telephone Central 
Offioe Sets ro-l 
and 'ID-2 

'lS-27/'lSM. Table eon tinued on next page. 
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TEST SETS AND TEST INSTRUMENTS - DESCRIPTION . ( Cont inued)  

Nomsne latur e 
Name Type No. 

Frequency 
Meter set 

Test Set 

Test Set 

Test set 

SCR-211- ( 

TS-2/TG 

TS-26/TSM 

TS-27/TSM 

Test TS-32/TRC-l 
Oscillator 

Test Set TS-1SOjU 
(W.E.Co. 
No. 67B ( Spl. ) ,  
D-173231) 

Shom Net 'I'M or 
in Weight Instruc tion 

Fig.No. � Book 

1311 

1312 

1313 

38 'I'M ll-300 

70 'I'M 11-2208 
or Tel etype 
Instr. Man. 
No. 43 

8 'I'M 11-2017 

30 'nil 11-2058 

TM 11-2046 
or W.E.Co. 
In str. Book 
X-61806 

Descripti on and Ramarks 

Consists of frequency meter for calibrating radio transmitt,erll and 
OSCillating receivers by direct comparison, together with accessories 
( tubes, crystal unit s, etc. ) .  

Portable t eletypewriter signal distortion test set for sending normal and distorted (up to 50%) test signals for checking the quality and 
for lining up t eletypewriter equipments, regenerative repeaters and 
teletypewriter circuits. The signal sent from motor-driven cams by 
an a-c series governed motor , adjustable f or speeds of 368 or 404 cpm. 
Test signals mB¥ be a test message, repeat space, R or Y. Equipped 
with jacks and resistors to provid e 60 mil local circuit (d-c power 
from external source)  for checking performance of t eletypewriters. 
Power input requirement s: 150 �.A. at 115 V. 50/60 cyc . a-c for motor 
power; 7 W. at 115 V. d-c for local t est c ircuit . 

Maintenance and lineman" s multirange voltohmmeter, to msintain common 
battery and magneto office equipment , am. lines. Tests for grounds, 
crosses, shorts and opens, line c apacitame to ground or to other 
line s, and distam e to an opan on a line. Voltage scale ranges 0-600V. 
Q-c;  resistame 0-1 megohm, or 0-10 msgohms if 45V test bat. is used. 
Requires 1 Bat. �31. 

Maintenanc e and lineman' s portable f ield wire testing and fault 
loc ating set. Provides direct current bridge for measurement of c on­
duetar and insulation resistame, and the location of grounds , cros ses 
and shorts, and an alternating current bridge for measurament of capaci­
tance and location of opan. A telephone set such as Telephone EE-8- ( ) may be connected for two-way talking and signaling betwean maint anance 
groups. Requires 2 Bat. �30 and 2 Bat . BA.-5S or BJr63. 

Crystal-controll ed t est OSCillator with prOVision for 1000-cycle fre­
quency modulation of output si gnal in frequency range of 70-100 me with 
200 kc separation. Includes provisi on for alternating and indicating 
RF outputs .  Used to adjust and align RadiO Receiver R-1S/TRQ-l ( part of 
Radi o Sets AN/'mC-l, AN/TRQ-3 and AN/TRC-4) . 

High resistance test receiver, for making trouble loc ation tests. 
Used in checking pOint s in c ircuit s for presenc e of battery or ground; 
and for conti nuity through contacts. When bridged across a c ontact, a 
click in the receiver indic ates the contact is not making. Also may 
be used for monitoring. Has leads equipped with t est pick and a socket 
type connector . The t est pick includes a switch which short-circuits a 
50 , 000 ohm resistance in series with the receiver. Receiver approxi­
mately 1,000 ohms. 

Issuance 

Part of IE-9-C 
Part of lE-26-(  

Part of Test 
Package: Tele­
graph; Regenera­
tive Repeater 
X-66031B 

Part of IE-53- ( ) 
Part of OpEll'atioDS 
Center AN/TTQ-l 
Part of Testing 
Package: Tele­
phone; C Carrier 
X-6181ST and Test­
ing Package: Tele­
phone; Voice Fre­
queney X-61821L 
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Shown Net TM ar  
Nomenclature in Weight Instruction 

Name Type No. Fig. No. (lbs.) Book 

Attenuatar Western 1314 
Electric Co. 
No. 5A(Spl . )  

Transmission Western 1315 
Measuring Electric Co. 
Set No. 15A(Spl. ) 

Test Set Western 1504 
Electric Co. 151S 
No. 19C 

Oscillatar Western 1517 
Electri c Co. 
No. 19C (Spl . )  

Transmission Western 1518 
Measuring Electric Co. 
Set No. 32A(Spl . )  

Oscillator Western 1519 
Electric Co. 
No. 5lA(Spl. )  

5 

TM ll-2044 
or W.E.Co. 
Instr.Book 
X-SS234 

TM ll-2045 
or W.E.Co. 
Instr .Book 
X-SS255 

TM 11-2059 
ar W.E.Co. 
Instr.Book 
X-SS252 

TM 11- 2048 
ar W.E.Co. 
Instr. Book 
�S622S 

TM ll-2040 
ar W.E.Co. 
Instr.Book 
X- S6227 

Description and Remarks 

Small portable attenuator for introduc ing SOo-ohm impedam e balanced 
losses of from 0 db to 81 db in steps of 1 db . Suitable far use up 
to 100 kilocycles. 

Portable t est unit f or measuri ng testing power over frequemy range 
of 50 cyc les to 15 kilocycles; input impedame approximataly SOO 
ohms; c an be used to measure received power from -45 db to +10 db. 
An external source of testing power of 1 milliwatt is r equired for 
gain or loss measur ement s. POfII er required for operati on of set, 
50 watts, 105-125 volts e ither d-c or 25-S0 cyc les a-c . 

Exploring c oil. See W.E.Co. No. 10190 and ll19C Test Sets. 

Heterodyne-type vacuum tub e osc illat or which provid es a sourc e of 
testing current f or transmission measurement s; is capable of sup­
plying an output from -4 dbm to +S dbm over a 1'requemy range from 
50 cyc l es to 15 kilocycles. One c ontral dial s erves to very the 
frequency c onti nuously over the full range. For greater preci sion 
as to frequency in the range b elow 2 50  cyc les, en expanded scale 
is provided on the same dial . Employ s five vacuum tub es; output 
impedame SOO ohms . Power r equired, 25 Watts, 105-125 Volt s, 
either d-c or 50-SO cyc les a- c .  

Portable test unit f or measuring t esting power over frequency range 
. of 150 cycles to 150 kilocyc les. Power from SOO ohm cirCuit can be 
measured either on a t erminated ar a bridging basiS over a range of 
-55 dbm to +34 dbm. Includes en attenuatar, range 55 db in 5 db 
steps . A 155-S00 ohm impedame ratio repeating coil is included 
for measur ements on 155-ohIil Circuits. Power input required 50 watt s, 
105-125V. 60-S0 cycl es a-c . 

The 51A(Spl . )  Osc illator :per �S6066B is a portable unit c apable of 
supplying s ingle frequenc ies fram 2 kilocycles to 79 kilocyc les in 
one-kilocycle steps. A 0 :KC to -1 lID control permits the fre­
quencies to b e  continuously varied from 0 to -1 kilocyc le  from the 
indicated value. A minimum frequancy of approximately one kilo­
cycle lIIoIIiY be obtained. Output range fram +lS to -75 dbm. Output 
impedance 136 ohms ; r equires use of 155: S0o-ohm repeating coil when 
employed far supplying testing power to SOo-ohm c ircuit s. The re­
peating coil included in the 52A ( Spl . )  Trensmission Measuring Set 
may be used for . this purpose. Requires SO watts; operates on 
105-125 volt s, 50-60 cyc les, a-c . 

Issuance 

Part of Testing 
Package: Tele­
phone ; V.F ,  
X-S1821L 

Part of Testing 
Package : Tel e­
phone ; Voice 
Frequency 
Xr- S1821L 

Part of W,E.Co, 
1019C and ll19C 
Test Sets 

Part of Testing 
Package Tele­
phone; Voice 
Frequency 
X- S1821L 

Part of Testing 
Package Tele­
phone; C Carrier 
X-61819T 

Part of Testing 
PaCkage Tele­
phone ; C Carrier 
X-61819T 

Table c ontinued on next page. 
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� TEST SETS AND TEST INSTR�rS - DESCRIPTION. ( Continue d )  
Shown Net 'I'M or 

Nomenclature in Weight Instruction 
Name Tn!e NO. Fig. No. (lbs. ) Book 

Test set 

Amplifier 

Test Set 

Test Set 

Test Set 

Western 1316 
Electric Co. 
No. 76A 

Western 1316 
Electric Co. 
No. l08A 

Western 
Electric Co. 
No. 101'lE. 

Western 
Electric Co. 
No. 1019C 

Western 
Electric Co. 
No. 1119C 

1320 

1304 

Volb-O� Western 1321 
Milliammeter Electric Co. 

No. �166852 

18 

11 

7 

3 TM 11-2042 
or W.E.Co. 
Instr.Book 
X-66260 

Description and Remarks Issuance 

Cable splicer' s portable tone test set c ons isting of a tone supply from Part of TE-56-A 
a battery operated vacuum tube osci llator . Used with W.E .Co. l08A 
Ampl1fier, lOl9C or 1119C Test Set and W2BK cord equipped with 47B and 
186 plugs for locating shorts, grounds, crosses, split pairs and wet 
spots in cables.  Has a lower output than the Test Set I-51. Cable 
splic er can signal and talk to wire chief or maintenance man haVing a 
76A Test Set. Vacuum tubes (VT147 and VT221) are fln"nished with the 
set. Requires 2 Batt. BA2, 2 Batt. BA27 .  
For use with W.E.Co. 76A Test Set, 1019C or 11190 Test Set and W2BK Part of TE-56-A 
cord equipped with 47B and 186 plugs in cable testing, fault loc ating 
for identifying wires in cables. Consists of 107A Amplifier, W2BJ" 
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 repeirman' s telephone . Talking and listening. Also signaling 
to all switchboards and telephone s. 20-c1'cle hand ganerator 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. �27. 

Explori ng coil (W.E.Co. No. 19C Test Set) and 1 No. 526 or No. 716B 
Receiv er equipped with RC2D cord and No. 186 plug; for use in 
locating various low resistance conductor faults in cable . If 
difficulty is experienc ed 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. 1019C Test Set, except includes 2 No. 528 or 
No. 716B receivers equipped with a No. lB headband and R2CC cord with 
No. 186 plug, instead of single receiver. 

Portable meter. Ranges; voltage a- c or d-c, 0-3, 0-15, 0-30, 0-150, 
0-300 volts; current d-c, 0-150 milliamperes. 0-3, 0-15 smp; resisb­
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 t est 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. RS- 9307 ) and Carrying 
Strap (W.E.Co. RS-9308) are not inc luded as part of meter. Carrying 
strap attaches either to meter or carrying case. 

Part of Test 
Set I-51. Part 
of 'm-56-A 

Part of Testing 
Packages: Tel� 
phone ; C Carrier 
X-61819T and 
Telephone ; V.F . 
X-6182lL 
Part of Opera­
tions Center 
AN/�l 
Alternate for 
1-166 in IE-53- ( ) .  

� . 
� Vl � -:J 
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Nomanc latur e  
Name 'me No. 

Volt-O� Westarn 
M1lli!llnmeter ElectriC 00 . 
(MUltimeter) No. �169370 

Patch1Dg 
and parer 
Cable 
Test Set 

Test Set 

Test Bet 

Tuning Fork 

Tlmi.IIg Fork 

Per IIi.E. Co. 
ES-800092 

Teletype 
Carp. 
No . �l 

Tele type 
Carp. 
No. DXD-4 

Tel etype 
Corp. 
103628 

Teletype 
Corp. 
104984 

Shown Net 'I'M ar 
in Weight Instruction 

Fig. No. (lbs.) Book 

1322 

1323 63 

63 

Teletype 
Oarp. 
Instr .MIUl. 
No. 43 

Teletype 
Oorp . 
Instr.llan. 
No . 23 

Description and REIIlarka 

Volt.- ohm-milliBlllll!eter (mult1meter) similar to W.E . C o .  1>-166852 
meter, but 1Ilith test lead reversing Switch. prO'1i sion for connec­
tion of external 45 V battery and 0-10 megobm scale . Vlill perform 
same functions as Test Set TS-26/TSN by connection of external 
45 V Battery BA- 59 .  Inc ludes pair of test pick leads (W.E.Co. 
XS- 9290) and pair of test clip leads {W.E.Co. KS-9291} . W.E.Co. 
Carxying Case KS- 9307 (Stock No. 3S2573-2) may b e  used to contain 
meter and external battery , and Strap W.E.Co. �9:?O8 (2Z9049.11) 
for carry ing meter or carrying case, but are not included as part 
of meter. 

Portable test set for testi!1g power and patching cable s terminated 
in 4- or 24-conductar lones type plugs, for continuity, shorts and 
crosses. Re'l.u 1r ed cords supplied with t est set and with Filt er 
Cent er and Informat1on Center e'l.uipment. 

Signal distortion test set for use large� in maintanance depots and 
repair shops. Test signals transmitted from s et may be distorted 
from a to 100%. Signals measured by means of a stroboscope contain­
ing a small neon lamp. TranSl11itted signals are test message. R and 
Y. A motor power cord is supplied. Additional e'l.uipment r equired: 

Motor Unit Assembly 14\126 ( 115 V. 00/60 cye . a-c series gO'1erned 
motor) 

Set of Gears, 
Signal Line Cord, 
Stroboscope Cord. 
+llOV �c Cord, 
-l1OV 1>-c Cord. 

Motor requires power 

196572 
#103230 
#10Z23l 
#10Z232 
#10 Z233 

input of 125 VA at 115 volt , 60/60 cycle , a- c .  

Sane ae Test Set DXD- l  except arranged to send "blank" T, 0 ,  14 .  V or 
"letters" signals in additi on to the test message, R' and Y signa ls. 
Supplied with all required cords. Kotor unit end gears are ordered 
seperately. 

87 .6 VBS tuning fork for use in adjusting speed of t eletypewriter 
motor to American Standard of 368 OBl. 

96.19 VPS tuning for k for use in adjust1ng speed of teletypewri ter 
motor to British StaDlard of 404 OPlil. 

Issuance 

May be supplied in 
place of 1-166 in 
IE-!i3- ( ) 

Part of lE-23. 
Fil ter Center 
TC-15 and Informa­
tion Canter SOS-5 

Part of �50-A 

Part Of TE-5O-A 

:g '1 . 
.... 
� ..::J 
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RATIO DIAL 

B I ND I N G  
POSTS FOR 
L I NES -- � � '  

GALVA NO­
METER 

FIGURE 1303 . Test Set I-49 

TEST 
SELECTOR 
KEY 

CL IPS 
FO R 
LINES 

TONE ---­
R EC EIVER 

FIGURE 1304 . Test Set I-51 

EXPLORING 
COIL 
19C T EST S ET 
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� C>1 � -.:I 



CiJ 01 ..... 
FIGURE 1305 . Test Set I -61-A 

rCAP USED ON 
STANDARD TUBES 

FIGURE 1306 

Voltohmmeter 1-166 

CAP USED ON 
ACORN TUBES 

FIGURE 1307 . Tube Tester 1-177 
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TEST BINDING POSTS 

FIGURE 1308 . Test Set I-181 

CORD CD- ..--'--� 
PG-I PLUG 

ADJ DOTS BIAS 
POTENTIOM ETER 

M ETER --­
COM PARTMENT 
FOR SI & S2 
R ELAYS AND I 
SPARE O N LY 

CONTROL KEYS 

PG-3 PLUG 

FIGURE 1309 . Test set I-193-A 

TOOL POCKET OPEN 
SHOWING MAINTENANCE TOOLS 

COMPARTM ENT OPEN SHOWI N G  
SPARE LAMPS AN D FUSES 

SIGNAL LAM PS TO I N D I CATE 
BLOWN FUSES 

PG-I 
USE 

CD-3 CORD 

� .., 

� .... ...::J 



� 

HANDS ET, CORD & PLUG 

FIGURE 1310 .  Test Set EE-65-C . D ,  E ,  F or G 

LOCAL TEST D C  CORD A ND PLUG 

MOTOR 
SW ITCH 

SIGNAL 
CHARACTER KNOB 

LOCAL TEST 
JACKS 

MOTOR CORD A.-.ND PLUG. 

FIGURE 1311. Test Set TS-2/TG 
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VOLT-OHMMETER 

FIGURE 1312 . Te st set TS-26/TSM 

GALVA N O M E T E R  TEST SELECTOR SWITCH 

��":������,c��"_�"�� " TES T SELECTOR 

K E YS 

FIGURE 1313 . Tes t  set TS-2 ?/TSM 

� t; . 
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FIGURE 1314. Attenuator 
( We st ern Electri c Co . 5A )  

I N PUT < 

DIAL SWITCH 
CAliBRATING RHEOSTAT 

FIGURE 1315 . Transmi ssion Measuri ng set 
( West ern Ele ctri c  Co . 13A ) 

POWER SWITCH 

� Ii 
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- 76A TES T S E T  

ASSEMBLY 
W2BK CORD 
47B PLUG 
1 86 PLUG 

.FIGURE 1316 . cable Fault Locat ing Equipment 
( Part o f  Tool E9uipment TE- 56-A) 

A SS E M B LY 

W2BJ CORD 
513A TOOL 
479 PLUG 

ASSEMBLY 
R 2CF CORD 
5 28 RECE IVER 

110 PLUG 
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CASE COVER 

CALIBRATING CONTROL 
FOR CYCLES RANGE 

CALIBRATING CONTR O L  
r o R  KILOCYCLES RANGE 

AC OR DC 
POWER CORD 

I N DEX FOR CYCLES SCALE 
POWER SWITCH 

OUTPUT CONTROL 
POTENTIOMETER 

FIGURE 1317 . osoi llator 
( Western Ele otri o Co . 19C)  

OUTPUT METER 

INDEX FOR 
KILOCYCLES SCALE 

OUTPUT BINDING 
POSTS 

FIGURE 1318. Transmis sion Measuri ng  s e t  
( Wes.tern Electric Co . 32A) 
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FIGURE 1319 . Oscillato r  
( West ern Ele ctri o Co . 51A ) 

TEST SELECTO R 
SWITCH A 1IIiI-"'�.'iia;t:::::T-T LI N E • TERM I NALS 

M ICROPHONE 

FIGURE 1320 . Test Set 
(Western Eleotri c Co , 101 7E ) 

� 1-1 . 
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FIGURE 1321 . VO lt -Ohm-Milliamme te r 
( West ern Ele c tri c Co . D-166852 )  ( Test l eads not shown )  FIGURE 1322 .  VOlt -Ohill-Mil l iammet er ( Wes t ern Ele ct ri c Co .  D-lG 93 70 ) 
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CONTROL 
I<.E'(S 

MOiOR 
SWliC\'I 

SIGNAL D ISiORi lON 

\NOI C AiOR 

OISiORilQN 

CONTROL I<.N� 

RUN - STOP 

C6N1'ROL 1<.1'101'> 

'TEST SIGNAL 

5E\..EC'TIl-iG I<.NOe. 

flGUR< 1523 . Test set ( Teletype CO rp ·  No .  uxn-11 

l . 

� 
� 



1 318. TEST SETS - STOCK NUMBERS AND LOGISTICAL DATA. 

Name 

Voltammeter 
Test Set 
Test Set 

Voltammeter 
Test Set 
Test Set 
Test Set 
Test Set 
Test Set 

Nomenclature 

signal Generator 
Signal Generator 
Test Set 
Test Set 
Test Meter 
Field Strength Meter 
Signal Generator 
Bias Meter 
Vol tohmmeter 
Frequency. Meter Set 
Signal Generator 
Test Unit 
Test Set 
Analyzer 
VoltOhmmeter 
Analyzer 
TUbe Tester 
Test Unit 
TUbe Tester 
Test Set 
Test Set 
Test Set 
Si gnal Generator 
Alignment Indicator 
Test Unit 
Analyzer 
Test Set 
Frequency Meter Set 
Test Set 
Test Set 
Test Set 
Test Oscillator 
Test Set 

Test Set 
Test Set 
Tuning Fork 
TUning Fork 
Attenuator 
Transmiss ion Measuring Set 
Test Set 
Oscillator 
Transmission Measuring Set 
Osc illator 
Test Set 
A.'1lpli1:'ier 
Test Set 
Voltohmmilliammeter 
Voltohmmilliammeter 

Type No . 

1-23 
I-48-B 
1-49 

I-50 
I-51 
1-56- ( 
I-6l-A 
I-6l-B 
I-61-C 
1-7 2- (  60 cyc . 
1-72- ( 25 cyc . 
1-76 
I-83-A 
1-87- ( 
1-95- ( 
1-96- ( 
I-97-A 
1-107 
1-129- ( 
I-13Q-A 
1-135- ( 
I-139-A 
I-153-B 
1-166 
1-167- ( 
1-171 
1-17 6 
1-177 
1-181 
I-193-A 
1-199 
1-208 
1-210 
1- 236- ( ) 
BC-1052- ( 
EE}-65 
SCR-211- ( 
TS-2/TG 
TS-26/TSM 
TS-27/TSM 
TS-32/TRG-l 
TS-190/U 

( W. E . Co . 
67B ) 

Teletype D.lCD-l 
Teletype D�4 
Teletype 103628 
Teletype 104984 
WECO 5A( SPL ) 
WECO l3A (  SPL ) 
WECO 19C 
WECO 19C ( SPL ) 
WECO 32A( SPL ) 
WECO 5lA( SPL ) 
WECO 76A 
WECO 108A 
WECO 1017E 
WECO D-166852 
WECO D-169370 

Stock No . 

3F6023 
3F4048B 
3F4020 ( form-

erly 3F4049 ) 
3F6050 
3F405l 
3F4056 ( 
3F4061A 
3F4061B 
3F4061C 
3F3852 (  ) . 1  
3F3852 (  ) . 2  
3F4076 
3F4083A 
3F4087 ( 
3F2725( 
3F3896 (  
5F3397 
3F7l07 
3F27 29 ( ) 
5F390Q-130A 
3F447 Q-135 ( 
3F4l39A 
3F1715-l53B 
5F7166 
3Fl716 ( ) 
3F4l71 
3F447 Q-176 
3F570Q-177 
3F4l8l 
3F4l93A 
3F4l9Q-199 
3F390Q- 208 
3F9- 2l0 
3F447Q- 236 ( 
3Fl710( ) 
3F4065 
2C141 1 . 5  
4TED57GG 
3F4325- 26 
3F4325-27 
3F4325-32 
3F43l6 . l  

4TDXD4/DTS 
4TDXD4/DTS 
4FT103628 
4Fl'104984 
3F1775 
3F427 Q- 2  
3F405l/C1 
3F357Q-l 
3F427 Q- 3  
3F357Q- 2  
3F4051C 
2C398 
3F4017E 
3F7l27 
3F407 2-l3 

Par . 1318 

Packed for Export 
Weight Volume 
( 1 bs . ) ( Cu . Ft . ) 

3 
37 
22 

3 
40 
50 

60 

42 
42 
36 
44 
17  
18 

5 
8 

46 
40 
36 

2 
15 
14 
17 
15 

7 
20 
95 
48 

124 
3 
3 
7 

40 
7 0  

160 
22 
58 
30 

3 

180 
180 

10 
25 

7 
55 
60 
60 
35 
23 
18 

6 
6 

0 . 2  
1 . 4  
0 . 7  

0 . 2  
1 . 2  
2. 5 

2 .  
2 .  
1 . 4  
2 .  
1 .  
1 . 1  

0 . 3  
0 . 3  
1 . 7  
1 . 6  
1 . 5  
0 . 2  
0 . 8  
0 . 5  
1 .  
0 . 8  

0 . 3 
1.4 
4.5  
2 .2  
5 . 5  
0 . 2  
0 . 1  
0 . 4  
1 . 5  
4 .  

1 2 .  
0 . 7  
1 . 9  
1 .  
0 . 2  

16. 
16. 

0 . 3 
1 . 2  
0 . 2  
1 . 4  
1 . 2  
1 . 2  
0 .8  
0 .7  
0 . 6  
1 . 5  
1 . 5  
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Par. 1319-1320 

Section VII 
Cross Reference Data 

1 31 9 .  GENERAL . 
--a; This section is a cross reference of 
the ME' s ,  TE' s ,  IE ' s  and Test Sets of 
sections III , IV, V and VI , tabulated 
according to the equipments to which they 
apply. 

�. Equipments for which ME ' s ,  TE ' s ,  
etc . ,  are provided are listed in 
alphabetical order in par. 1 320 ; opposite 
each equipment in the li sting are tabu­
lated the Maintenance Equipments,  Tool 
Equipments , Test Equipments , and Test 
Sets, which spec ifically apply to that 
equipment . In addition par . 1320 lists 
general classes of equipment, such as 
"Teletypewri ter Equipment - General" ,  
"Radio Sets - General" ,  etc .  ; opposite 

each general class are tabulated the 
ME ' s ,  TE' s ,  etc . , which are intended for 
maintenance o f  equipments in that general 
class and are not again indicated where 
the spec ific equipment is listed . 

c .  Par . 1320 is intended to serve as 
a key to indicate which 1m' s ,  TEt s ,  etc . 
should be considered for use with any 
s pecific 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 spec ifio use of an equip-­
ment . The detailed information seotions 
III , IV, V and VI must be referred to in 
order to determine the differenc es be­
tween items , such as the echelon of 
use , status ( i . e .  limited standard , re­
placed by, etc . ) or the kinds of com­
ponents . 

1 320 . CROSS REFERENCE TABLE OF MAIN'fENANCE. TOOL AND TEST EQUIPMENTS, AND TEST SETS . 

Equipment Type 
or 

Kind of' Equipment 

Amplif'ier Equipment AN/TRA-l 

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 
(Kodel HD Earth Boring 
Machine) on Truck K-44-( 

Filter Center TC-15 

Inf'ormation Center SCS-5 

Line Unit BE-77 

Line Unit BE-77A &. B 

Operations Center AN/TTQ-l 

362 

Maintenance 
Equipments 

Par. 1308 

14K-U/TRA-l 

ME-14 

ME-24 and 
ME-25 and 
ME-26 

JlE-23 and 
JlE-24 and 
ME-25 and 
ME-26 

ME-7 

Ref'erence to Detei1ed Inf'ormation 
TOol Test 

Equipments Equipments Test sets 
Par. 1311 Par. 1314 Par. 1317 

TE-16 and IE-lO or 
TE-55 end IE-29 
TE-56 . or 
TE-73 
(Fixed Plant) 

TE-70 

TE-l23 IE-53 

IE-22 and 
IE-23 

IE-22 and 
IE-23 

1-48 and 1-49 , and 
EE-65 or 'IS-26/'ISM or 
W .E.Co. D-169370 Meter 
and 'IS-27/'ll3M ,  and 
BE-70 and 1-51, or 
W.E.Co. 76A Test Set 
and W oE .Coo 10SA Amp1i­
f'ier and W .E.Co. 1019C 
or 1119C Test Set 

TS-1.90ju, and.. 1-166 or 
W.E.Co .  D-166852 Meter 
or WoE.Co. D-169370 
Meter, and 'IS-26/'ISM or 
W.E.Co. D-169370 and 
'IS-27/'ll3M 

1-181 and W.E .Co. 
Patching and Power Cable 
Test Set ES-800092 

1-181 and W.E .Co. 
Patching and Power Cable 
Test Set ES-S00092 

I-97-A 

'lS-190/U and W .E.Co. 
D-166852 Meter 



Par. 1320 

EquIpment Type 
or 

Kind of Equipment 

Operations Centers 
See also : 

Filter Center TC-15 
Infol'DBtion Cent er SCS-5 

Packaged Equipment - General 

Packaged Equipment 
See also: 

Repeater Package; Telegraph . 
Regenerative 

Repeater Package : Telephone; 
C Carrier 

Repeater Package : Telephone; 
VF 

Ringer Package: Voic e Fre­
quency ; 2 Circuit and 
4 Circuit 

Telegraph carrier Package : 
Voice Frequency ; 6 Channel 

Terminal Package: Telephone; 
C Carrier 

Terminal Package: Telephone ;  
H Carrier 

Ma1ntenanc e 
Equipments 

Par. 1308 

Perforator, Model 14 (CoJlllll8rcial) ME-83 

Perforator Set TG-ll 
Perforator portion ME-83 or 

ME-93 

Perforator Set TG-13 ME-8l 

Perforator Transmitter, ME-94 
Kodel 15 (CoJlllll8rcial ) 

Perforato r  Transmitter Set '1'0-23 
Perforator portion ME-B3 or 

ME-93 
Transmitt er-Distributor portion ME-82 or 

ME-92 

Pole Derrick (Ill) on Truck llE-15 
K-43-( ) 

llefereuc e 
'l\:lol 

EquIJillents 
Par. 1311 

to DetaUed Intomat:.1on 
Test 

Equ1pments Test sets 
Par. 1314 Par. 1317 

W � .CO. See indIvidual paakaged equipments . 
X-66086 or 
W.E.Co. 
X-66087 or 
W�.Co. 
X-660aa 

Badio Set SCR-293 1-87 
Badio Set SCR-294 I-e7 
Bad10 Set SCB-299 BC-1052 

Badio Set SCR-300 

Badio set SCR-399 

Badio set SC�99 

Badio Set SCR-5Q8 

Badio set SCR-509 

ME-40 and 
JIE-53 and 
ME-67 

l!C-1052 

00-1052 

1 .. 107 or 
1-210 

1IE-13 or 
ME-73 and 
ME-34 and 
ME-59 Table cont inued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE . TOOL AND TEST EQUIPHENTS. AND TEST SETS . 
( CONTINUED) 

Beference to Detailed Information 
Equipment Type lla1nteDaIlce 1'001 Teat 

or EquipmElllts Equipmants EquipmElllts Test Sets 
Kind o f  Eg,uip'!!!nt Par. 130S Par. 1311 Par. 1314 Par. 1317 

Radio Set SOR-510 0-13 or 1-107 or 
0-73 , and 1-210 
0-34 and 
0-59 

Radio set SOR-528 0-64 

Radio Set 80R-536 JlE-36 IE-17 or 1-135 
IE-75 

Badio set SOR-638 ME-64 

Badio Set 80R-608 0-64 

Badio Set 80R-609 ME-13 or 1-107 or 1-210 
0-73, and 
llE-34 and 
ME-59 

Badio Set 80R-610 llE-13 or 1-107 or 1-210 
0-73, and 
0-34 and 
0-59 

Badio Set ooR-619 ME-13 or 1-107 or 1-210 
llE-73 

Badio Set SOR-624 IE-12 or 1-56 and 1-95 and 1-96 
m-19 or and 1-130 and 1-139 
IE�6 

Radio Set SOR-628 ME-64 

Radio Set AN/mO-1 MK:-4/'lRC-1 'lS-32/'l'RC-1 

Radio Set AN/mC-3 l4K-5/TRC-3 'lS-32/TRO-1 

Badio Set AN/'lRC-4 MK:-6/'lRC-4 'lS-32/'lRC-1 

Radio Set AN!mC-7 IE-12 1-95 

Radio Set AN/vaO-1 IE-12 or 1-56 and 1-95 and 
m-19 or 1-130 and 1-139 
IE-36 

Radio Sets - General 0-9 and TE-41 and IE-9 or I-56 and 1-72 and 
0-35 TE-48 or m-26 1-76 and 1-83 or 1-199 

TE .. 1l3 , and and 1-129 and 1-153 or 
TE-46 or 1-166 or 1-167 and 
TE-114 and 1-176 and 1-177 and 
TE-45 1-208 and SCR-211-( ) 

Radio Stat10ns - F1xed Plant TE-S7 

Reel unit RL-26-A 
W1 th Lauson Eng1ne Ray-843 ME-31-B 
With Lauson Engine Ray-885 0-31-0 
With Briggs & stratton Engine llE-31-A or 

0-65 or 
0-66 
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Equipment Type 
or 

Kind of Equipment 

Relays - General (Adjus ting) 

Repeater 'ID-30 ( t erminal ) 

Repeater TG-31 ( intermediate) 

Maintenance 
Equ1pments 

Par. 1308 

ME-111 or 
ME-1l2 

ME-113 or 
ME-1l4 

Repeater CF-3-( ) ( Carrier ) ) ME-76 
Repeater set TC -23-( ) ( Carrier» 

Repeater CF-5-( ) ( Carrier - ) 
2 Wire) ) 

Repeater set 'ro-37-( ) 
( Carrier - 2 Wire) ) 

Repeater Package: Telegraph ; 
Regenerat ive 

Repeater Package : Telephone ; 
C Carrier 

Repeater Package : Telephone ; 
VF 

Reperforator , Model 14 
( Commercial ) 
Perforator portion 

Repertorator portion 

Reperforator, Model 14X 
( Commercial ) 

Reperforator Transmitter set TG-25 

ME-B3 or 
ME-93 
ME-69 or 
ME-89 

ME-Bl or 
ME-91 

Reperto rator portion ME-Bl or 
ME-91 

Transmitter - Distributor 
portion 

ME-B2 or 
ME-92 

Par . 1320 

Referenc e to Detailed Informati on 
Tbol Test 

Equipments Equipments 
Par. 1311 Par. 1314 

TE-71 and 
TE-72 or 
TE-1l2 

TE-l23 or 
TE-124 

TE-123 

See Pkg. 
Eqpt. Gen. 

See Pkg. 
Eqpt . Gen . 

See Pkg . 
Eqpt . Gen. 

IE-22 

IE-53 

IE-53 

W .E . Co .  
X-6603lB 

W.E.Co. 
X-61819T 

W.E.Co . 
X-61821L 

1-181 

Test S ets 
Par. 1317 

'lS-190/U and 1-166 or 
W .E.Co. D-166852 Meter 
or VI.E.Co. D-169370 
Meter . and 'lS-26/'ISM or 
W .E.Co. D-169370 Meter 
and 'lS-27/TSM 

'lS-190/U and 1-166 or 
W .E.Co . D-166852 Meter 
or W.E.Co. D-169370 
Meter , and 'lS-26/'lSM or 
W.E .Co . D-169370 Meter 
and 'lS-27/'ISM 

'lS-2/'ID 

1-171 or 1-177 and 
1-181 and W .E.Co . 32A 
Trans . Meas. Set and 
W .E.Co. 5lA OSCi llator 
and W .E .C o .  5A Attenua­
tor and W.E.Co. 13A 
Trans . Meas. Set and 
W.E.Co . 19C OSCi llator 
and 'lS-190/U 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 Osoil­
lator and 'lS-190/U and 
W .E .Co. D-166852 Meter 
or W . E.Co. D-169370 
Meter 

Table continued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQ,UIPMENTS, AND TEST SETS 
( CONTINUED) 

Equlp111E11l t Type 
or 

Kind of Equlpaent 

Repertorator Transmltter set 
'1'0-26-( ) 

Reperforator portlon 

Transmitter - Dlstrlbution 
portlon 

Reperforator Ttansmltter set 
'm-27-( ) 

Reperfbrator portion 

Riuger Package: Volce Frequency ; 
2 Clrcuit and 4 Clrcuit 

Ringing Equlpment m-IOO-( ) ) 
(Volce Fre�ency) ) 

RiDglng Equipment EE-IOl-( ) ) 
(Volce Frequency) ) 

Ringer set TC-24-( ) (Double ) 
Clrcult) ) 

Splral Four - 100 mi.le Carrler 
syatem 

splral Four Equlpment -
See also: 

Telephone Terminal CF-I-( ) 
Telephone Terminal set TC-21 
Telegraph Terminal CF-2-( ) 
Telegraph Terminal set 'lU-22 
Repeater CF-3-( ) 
Repeater set TC-23 
Repeater CF-5-( ) 
Repeater Set 'lU-37 
Converter CF-4-( ) 
Converter set TC-33 

swltchboard BD-71 

SWitchboard BD-72 

SWitchboard BD-80 (TC-l) 

SWi tchboard BD-89 -A ( 'lU-2 )  

SWltchboard BD-91 (TC-12)  

SWltchboard BD-96 (TC-4) 

SWltchboard BD-110 (TC-IO) 

SWitchboard BD-120 ( '!U-20) 
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Maintenance 
Equlpments 

Par. 1308 

ME-69 or 
ME-89 
ME-82 or 
1IE-92 

ME-89 

ME-87 and 
ME-8S 

1IE-39 

1IE-39 

ME-4 or 
ME-71 

ME-6 or 
ME-72 

ME-30 or 
ME-39 

ME-ll or 
ME-39 

ME-4 or 
JIE-7l 

ME-63 

Reference to Detal1ed Informatlon 
'1'001 '!'est 

Equlpments Equlpments Test Sets 
Par. 1311 Par. 1314 Par. 1317 

See Pkg. 
Eqpt . Gen . 

TE-l23 or 
TE-124 

'l'.E-123 or 
'l'.E-124 

'l'.E-44 

'l'.E-44 

TE-44 

W.E.Co. 
X-61S2lL 

IE-53 

IE-53 

I-lSI and W.E.Co . 
D-166S52 Meter or 
W.E.Co. D-169370 Meter 

1-166 or W.E.Co. 
D-169370 Meter or .W.E. 
Co . D-166852 Meter and 
'lS-190/U 

'IE-ISO/V and 1-166 or 
W .E.Co .  D-166852 Meter 
or W.E .Co. D-169370 
Meter . and 'lS-26/'lSII or 
W.E.Co. D-169370 and 
is-27/iSM 

'lS-26/TSM or W.E.Co. 
D-169370 Meter 

is-26/'lSJ( or WoE.Co. 
D-169370 Meter 

is-26/'lSJ( or W.E.Co. 
D-169370 Meter 

is-26/TSM or W.E.Co. 
D-IG9370 Meter 



Equipment Type MainteDaD.ce 
or Equipments 

Kind of E�uiEment Par. 1308 

Swi tchboard - 200 line ME-58 
(W.E.C o .  #fJfJO-C PBX) 

SWitchboard - 1000 line ME-60 
(W.E.Co. #701 PBX) 

Telegraph Carrier Package : 
. VJ!'; 6 Channel 

Telegraph Equipment - General ME-IO and 
See als o :  ME-38 

( Teletypewriter Equipment -
General 

Wire Equipment - General) 

Telegraph Terminal CF-2-( ) ) ME-75 
(Carrier ) ) 

Telegraph Terminal Set TO-22-( ) )  
( Carrier ) ) 

Telephone EE-8-( ) ME-22 

Telephone Central Offic e  Set 
(Aux. ) TO-5 

Telephone Central Office Set 
'lU-l - See SWitchboard BD-80 

Telephone Central Office Set 
'lU-2 - See SWitchboard BD-89-A 

Telephone Central Office Set 
TO-4 - See SWi tchboard BD-96 

Telephone Central Office set 
10-10 - See SWitchboard BD-liO 

Telephone Central Office Set 
'lU-12 - See switchb oard BD-91 

Telephone Central Office Set 
TO-20 - See SWitchboard BD-l20 

Telephone Equipment - General ME-IO and 
See also : ME-38 

Wire Equipment - General 

Telephone Terminal CF-l-( ) ) ME-74 
( Carrier) ) 

Telephone Terminal Set TO-21-( ) )  
( Carrier) ) 

Par. 1320 

ReferEnce to Detailed Information 
Tool 

EquipmEnts 
Par. 13li 

See Pkg. 
Eqpt . Gen . 

TE-47 or 
TE-lll and 
TE-1l2, and 
TE-49 or 
TE-73 
( Fixed PIt . ) 
and TE-69 
( Fixed PIt . )  
or TE-79 

TE-l23 o r  
TE-124 

TE-44 

TE-47 or 
TE-lll and 
TE-l12 , and 
TE-49 or 
TE-73 
( Fixed PIt . )  
and TE-69 
( Fixed PIt . )  

o r  TE-79 
( Fixed PIt . )  

TE-123 or 
TE-124 

Test 
Equipments 

Par. 1314 

W.E.Co . 
X-61822C 

IE-IO or 
IE-29 

IE-53 

IE-lO or 
IE-29 

IE-53 

Test sets 
Par. 1317 

I-193-A 

1-23 and I-50 or 1-166 
or W.E.Co. D-166852 
Meter or W.E.Co. 
D-169370 Meter , and 
1-181 , and I-193-A, and 
'IS-2/ro, and Teletype 
DXD-l Test Set or 
Teletype DXD-4 Test Set 

'IS-190/U and 1-166 or 
W.E.Co . D-166852 Meter 
or W .E .Co. D-169370 
Meter , and 'IS-26/'l'SM or 
W.E.Co. D-169370 Meter, 
and 'IS-27/'ISM 

'll3-26/'IBM or W .E .Co. 
D-169370 Keter 

1-23 and I-50 and 
1-61 and 1-166 or 
iI.E.Co . D-166852 Meter 
or .W.E.Co. D-169370 
Meter and 1-177 

'IS-190ju and 1-166 or 
W .E.Co .  D-166852 Meter 
or W.E .Co . D-169370 
Meter . and 'lS-26/'ISl4 or 
W .E.Co . D-169370 Meter 
and 'IS-27/'ISM 

Table continued on next page 
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Par. 1320 

CROSS REFERENCE TABLE OF MAINTENANCE, TOOL AND TEST EQUIPMENTS, AND TEST SETS . e CONTINUED) 

Equ1pmsnt 'l':Yl>e 
or 

Kind of EquiP!Bnt 

Maintenance 
Equipments 

Par. 1308 

Teletypewrit er Equipment 
See also : 

- General ME-lO and 

Telegraph Equipment - General 
Wire Equipment - General 

Teletypewriter, Yodel 15 
( Commercial) 

Teletypewri ter ,  Model 19 
(Commercial) or TG-19 
Perforator portion 

Teletypewriter porti on 
Model 15 or TG-7 

Transmitter - Distributor 
portion 

Teletypewriter TG-? 

Te:m1oal Package: Telephone ;  
C Carrier 

Terminal Package :  Telephone; 
H Carrier 

Transmitter - Distributor 
Model 14 (Commercial) 

Winch L-18 on Trucks K-45-( ) 
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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ME":}7 and. 
ME-86 

UE-7 or 
ME-BO and 
ME-18 or 
ME-90 

ME-84 or 
ME-90 and 
ME-94 

ME-BO 

ME-82 or 
ME-92 

0-7 or 
ME-BO and 
ME-18 or 
ME-90 

ME-82 or 
ME-92 

ME-16 

ME-IO and 
ME-58 

Reference to Detailed Information 
Tbol Test 

Equlpments Equipments Test Sets 
Par. 1311 Par. 1314 Par. 1311 

TE-50 

See Pkg . 
Eqpt . Gen. 

See Pkg. 
Eqpt .den. 

TE-5 or 
TE-29 . and 
TE-26 . and 
TE-55 , and 
TE-56 , and 
TE-47 or 
TE-lll and 
TE-l12 and 
TE-49 and 
TE-51 

1-97 and 1-193 and 
1-236 or :IS-a!TG and 
Teletype DOCD-l Test Set 
or Teletype DXD-4 Test 
Set , and Teletype 105628 
and 104984 TUning Forks 

W.E .Co . 1-171 and 1-181 and 
X-61819T W.E.Co. 32A Trans . 
and W.E.Co. Measo Set and W.E.Co. 
X-6182lL 5lA Osci llator and 

W.E . Co.  5A Attenuator 
and W.E.Co . 13A Trans .  
Meas . Set and W.E.CO. 
19C Oscillator and 
:IS-190/U and \'I .E. Co . 
D-166852 Meter or 
WoE. Co . D-169370 Meter 

Vi .E oCo. 
X-6182lL 

IE-lO or 
IE-29 

W.E.Co. 19C oscillator 
and W.E . Co . 15A Trans . 
Meas . Set and W.E.Co. 
SA Attenuator and W.E. 
Co. 0-166852 Meter and 
1-181 and TS-l90!U and 
1-171 or 1-177. 

1-23 and I-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 
1-177 and 1-181 and 
TS-2 '1/TSM 



Par . 1401-1404 

CHAPTER 14 
RADIO EQ.UIPMENT 

Section I 
General 

1401 . INTRODUCTION. --a7 This chapter provides descriptive , 
technical and logi stical information per­
taining to radio equ ipment 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 
whrch is used for ground to ground com­
munication. It does not include such 
apparatus as direction finding, range, 
marker and radar equipment . 

c .  Section I I  c overs the radio sets 
for ground use which are classified as 
tactical radio s ets . These sets operate 
mainly in the HF ( 3 . 0  to 30 Me )  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 
conc erning 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 servic e  and operates in the 
LF ( . 03 to . 3  Mc ) ,  MF ( .  3 to 3 . 0  MC ) ,  
HF ( 3 . 0  to 30 Mc ) and VHF ( 30 t0 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 dhapter 2 .  

1402.  PHOTOGRAPHS . --a7 This Chapter includes photographs 
o f-practically all o f  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 
radio sets or equipment show the radio 
components only, i . e .  a radio trans­
mitter, a radio receiver, or both. Rarely 
do they show all o f  the accessory com­
ponents . 

Section II 
Tactical Radio Sets for Ground Use 

1405. GENERAL. 
�. Information given in this section 

is confined to tactical radio sets for 
ground use .  No airborne sets are inolud­
ed, although a number of the sets listed 
are capable of communicating with air­
craft radios . A few sets classified as 
"Obsolete" are inc luded, since they are 
encountered occasionally in the fi eld. 

£. Data are also given on remote oon­
trol equipment whioh provides talking 
and listening facilities as well as 
s end-receive control at a point remote 
from the radio set . 

1404 . RADIO SETS - DESCRIPTION. 
--a7 Paragraph 1408 lists tactioal radio 
s ets 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 o f  modulation, type o f  an­
t enna , rated transmitter output power, 
power supply requirements . etc . 

£. A list is given of the sets with 
whioh each radio set can communicate , 
excluding o bsolete sets . Similar in­
formation including o bsolete sets may 
be obtained from the chart in paragraph 
1409 . 

�. Data are also given covering the 
types of emission and the corresponding 
military characteristic distance ranges 
o f  the set s .  These are the distance 
ranges which were specified when the 
military characteristics o f  the sets 
were established and are ground wave 
ranges . The ground waVe ranges o btained 
in field use may depart considerably 
from those shown, being greater or less 
depending on such factors as type and 

. s .1t;ing o f  the antenna , nature of the 
terrain, prevalence of nOise , condition 
o f  set , etc . Under jungle conditions the 
ground wave range will usually be con­
s iderably reduced and it may be neces­
s ary 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 
tiPe of antenna furnished with the radio 
set , reference is made to figures of 
representative antenna types . These 
sketches are merely illustrative and do 
not neoessarily represent a particular 
Signal Corps antenna . 

�. Maintenanc e equipment for electrical 
servicing is not furnished as a part of 
the radio set unless so indioated . For 
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Par . 1404-1407 

many o f  these s ets , the listed electri­
cal instruments are those referred to 
in the respective teChnical manuals .  
They are listed as a guide to the t yp e  
of equipment whic h  should b e  available 
to any organi zation responsible for the 
maintenance of these sets . Some , but 
not all ,  o f  the larger radio set s  include 
the listed electrical test�ng equipment 
for use in lin�-up and maintenanc e by the 
using organization. Information on main­
tenanc e equipment and test s ets will be 
found in c hapter 1 3 .  

1405 . FREQUENCY RANGE CHARTS . The charts 
in paragraph 1409 i llustrate 

graphi cally the frequency coverage o f  
the transmitter and rec eiver o f  the 
tactical radio s ets and are userul in 
rapidly identifying the various sets 
which o perate in a given frequency range . 
One chart covers amplitude modulated s et s  
and the other covers frequency modulated 
sets . 

1406. RADIO SETS - STOCK NUMBERS AND 
-- LOGISTICAL DATA . ' Paragraphs 1410 
to 1414 , inClusive , give data such as 
s tock 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 c ategories:  
ground, transportable ; vehicular ; pack ; 
air transportable ; and ground . mobile . 

1407 . REM) TE CONTROL EqUIPMENT 
� Remote control equipment for use 
with c ertain tactical radio sets is de­
scribed in paragraph 1415 . Information 
on major components , range of o peration , 
power input requirements . etc . , is given. 
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b .  Many of the radio sets are furnished 
with remote. control equipment . For 
o thers , universal remote control equip­
ment which will o perate 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 requ ire only a 
tel ephone set at the remote point and a 
control uni t at the radio set . 

c .  Various types of remote control 
equipment differ in the number o f  feature 
provided . All use either dry cell bat­
teries or power o btained 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 do ing the necessary switch­
i ng from receiving to transmitting and 
vic e  vers a ,  while others , in addition, 
provide vo i c e ,  OW and tone operation of 
the radio set from the remote po int . 
Some uni ts also control the power equip­
ment assoc iated with the radio set.  

e .  For mos t  remote control equipment 
only one pair o f  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 o f  remote control equipment mus t  
be located within a few feet o f  the 
radio set , wliile others can be located 
from a short di stance to s everal miles 
away. 

f. Paragraph 1416 gives stock numbers . 
weights and volumes for remote control 
equipment . 



See following p age 
f or paragraph 1408 

Par . 1408 
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Par . 1408 

1408 . RADIO SETS FOR GROUND USE - TACTI CAL - DESCRIPTIVE AND TECHNICAL DATA. 
Rated 
Trans. 
Power 

Major Radio 
Camponents 

Frequency Type 
Rge-Mc � 

Imission 
& Military 
Char.Range 
in Milesa 

Output- Freq. Preset 
� Control b Channels 

Communicates 
WithC TUe 

seR-131 
Fig. No. 

1401 

SCR-161 
Fig.No. 

1401 

SCR-171 
Fig.No. 

1402 

SCR-177-A 
Fig.No. 

1403 

SCR-177-B 
Fig.No. 

1404 

SCR-178 
Fig.No. 

1405 

SCR-179 
Fig.No. 

1405 

Receiver and 
Transmitter 
BC-l48 

Receiver and 
Tranem1 tter 
BC-151 

Receiver and 
Transmitter 
Be-156 

Transmitter 
BC-19l-A 

Tuning Unit 
TU- ,-A 
TU-5-A 
TU-6-A 

Ant .Tun.Unit 
Be-;06-A 

Receiver 
BC-189-A 

Coil Set 
C-144-A 
C-145-A 
c-147-A 
c-l48-A 

Transmitter 
BC-19l-C 

Tuning Unit 
TU- ,-A 
TU-5-A 
TU-6-A 

Ant.TIm.Unit 
Be- ;06-A 

Receiver 
BC- 314-c 
BC-;12-C 

Tranam1tter 
BC-187 

Modulator 
Be-l88 

Receiver 
BC-186 

Tranemi t ter 
BC-187 

Modulator 
BC-l88 

Receiver 
BC-186 

2 . 64-3 . 04 

0 . 4-0.8 
1 . 5-;.0 
;.0-4.5 

0.4-0.8 

0 . 4-0.65 
0.65-1.0 
1 · 5-2.6 
2 . 6-4.5 

0.4-0.8 
1.5-;.0 
3.0-4· 5 

0.4-0.8 

0 . 15-1 . 5  
1 . 5-18.0 

2 . 4- ; . 7  

2 . 4- 3 ·7 

AM 

AM 

CW-5 mi .  

CW-5 mi .  

CW-15 mi .  

CW-lOO mi .  
Tone-70 
VOice-;O 

CW-lOO mi .  
Tone-70 
VOice-30 

Pt. - to-Pt. 
0\1-25 m1 . 
Tone-20 
Voice-lO 
Grd.-to':' 
Plane 
CW-100 m1. 
Tone-75 
Voice-30 

Pt. -to-Pt. 
CW-25 mi. 
Tone-20 
VOice-lO 
Grd.-to­
Plane 
CW-lOO mi .  
Tone-75 
VOice-30 

5 

5 

5 

75 

75 

5 
CW 

2 
Voice 

3 
Tone 

5 
CW 

2 
Voice 

; 
Tone 

BThis is the mill tary characteristic distance range , see 
paragraph 1404 . 

�.O. is used to ll>dicate Master Oscillator control and 
Xtal to indicate crystal control. 

Csets w1th 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 . 

3 7 2  

M.O. None 

M. O .  None 

M. O. None 

M.O. None 

M. O .  None 

M.O. None 

M. O. None 

SCR-l;l 
(Sse Par. 1409) 

SCR-161 
(See Par. 1409 ) 

SCR-171 
(See Par . I1t09) 

SCR-l77 ,188 ,19; , 
197 ,203 ,209,210, 
245,284,288,299, 
399 ,499 ,506 ,511, 
536,543,593,694, 
AN/TRC-2, 
AN/VRC-1 

SCR-177,l88,193, 
197 ,203,209 ,210, 
245,284 ,288,299 , 
399 ,499,506,511, 
536,543 ,593,694, 
AN/TRC-2, 
AN/VRC-1 

SCR-178, 179 
(See Par. 1409 ) 

SCR-178, 179 
(See Par . 1409 ) 

Loop lJ'-7 

Loop lJ'-7 

60-Ft. Inv . L with 
Ctpae. CP-11 ( Fig. 
1458) 

Crowfoot (0.4-0.8 mc) ;  
1/4 Wave Inv . L with 
Ctpse. ( 1 . 5-4.5 Mc . )  
Figs . 1459 & 1458) 

Crowfoot (0.4-0.8 Mc ) ;  
1/4 Wave Inv. L with 
Ctpse. ( 1 . 5-4.5Mc . )  
(Figs . llt59 & 1458) 

25-Ft. Whip 
(MS-49 to 56 incl. ) 
and ctpss .  CP-12 & 
CP-13 ( Fig. 1460) 

25-Ft . Whip 
(MS-49 to 56 incl . )  
and Ctpse. (cp-12 & 
CP-1;) (Fig. 1460) 

dAntezma is part of set. Figure numbers refer to sketches 
of representative antennas. 

epoller 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 batter1es, in general, be requisi­
tioned separately. Storage batteries, except vehicular, 
are supplied with the sst. 



Power 
suppJJ? 

Xmtr -
IIaDd Gen. GR-35 
Rec. -
3 Bat.. BA-23 
2 Bat.. BA-2 

Xmtr -
iiiii4 Gen. GR-35 
Ree. -
3 Bat.. BA-23 
2 Bat. . BA-2 

Xmt.r -
iiiii4 Gen. GR -35 
Rec. -
3 Bat. BA-23 
2 Bat.. BA-2 

Power Unit. 
PE-49 

Dyn. Unit. 
BD-69 

2 Stor. Bat.. 
BB-50 

(Inc�. 1 spare) 

Power Unit. 
PE-49-C 

2 St.or. Bat.. 
BB-46 

(Incl. 1 spare) 

Power Input. 
Requirement.s 

Xmt.r -
� . 5W. lOV.DC 
�OW. 400v.DC 
Rec. -
0.75A at. 4.5V.DC 
10 Ma. at. 9OV. DC 

Xmtr -
�.5W. lOV.DC 
lOW. 400v.DC 
Ree. -
0.75A at. 4 .5V.DC 
10 Ma. at. 9OV.DC 

Xmt.r -
�.5W. lOV.DC 
lOW. 400v.DC 
Reo. -
0.75A at. 4 .5V.DC 
10 Ma. at. 9OV.DC 

Xmt.r -
(From PE-49) 
365W. at. l4.4v.DC 
35OW. at. �OOOV.DC 
Rec. -
3A."" at. l4v. DC 

Xmt.r -
(FrOm PE-49) 
365W. at. l4.4v.DC 
35OW. at. 10OOV.DC 
Rec. - (Ea. ) 
t:2A. at. �V. DC 

Maintenanoe 
EQuipment.g 

AC Vacuum 
Tube Volt­
met.er 

AC VacuUII 
Tube Volt­
meter 

AC Vacuum 
Tube Volt­
met.er 

Freq. Met.er 
SCR-211, 
Sig.Gen.I-72, 
Test. Set. 
1- 56, OUt.put. 
Met.er, IlumJD,y 
AnteDDa, 0-U 
RF Ammet.er 

Freq. Met.er 
SCR-211, 
Sig.Gen.I-72, 
Test. Set 
I-56, OUt.put. 
Meter, IlumJD,y 
Ant.8DDa, O-U 
RF Ammeter 

Weight 
In Use 
(Lbs. )  

76.5 

179 

1000 

TN or 
lnet .B� 

TN 11-237 

TN 11-237 

TR-12l0-3l 

TN 11-232 
TN 11-800 
(Xmtr) 

TN 11-232 
TN 11-800 
(Xmtr) 
TN 11-850 
(Reo . )  

Xmtr - Xmt.r - 225 TN 11-231 
IIaDd Gen. ON-37 
Mod. -
2Be:t.. BA-23 
1 Bat.. BA-27 
Rec. -
4 Bat.. BA-2 
2 Bat.. BA-23 
1 Bat. BA-27 

Xmt.r -
Hand Gen. GR-37 
Mod. -
2Be:t.. BA-23 
1 Bat. . BA-27 
Rec. -
4 Bat.. BA-2 
2 Bat.. BA-23 
1 Bat.. BA-27 

25W. av. DC 
5OW. 50OV.DC 
3V. & 4.5V.DC 
Reo. -
0.25A. at. 3V.DC 
7 Ma. at. 90V.DC 

Xmt.r -
25W. av.DC 
5OW. 50OV.DC 
3V. & 4.5V.DC 
Reo. -
0.25A. at 3V.DC 
7 Ma. at. 9OV.DC 

(Packed 
for 
Trans-
porta-
tion) 

225 TN 11-231 
(Packed 
for 
Trans-
porta-
tion) 

�intenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec­
trical instruments which DJaY be required to provide norm­
u servicIng of the sets. 

�e first TN listed for each radio set covers the com­
plete set; subsequent TN's cover components of that eet. 
All are normally supplied With the redio set. 

Par . 1408 

Remarks 

OBSOLETE - Pack; loop, t.elegraph set us ing a 
regenerative receiver and Hartley oscillator 
transmitter. Can be carried by two men Re­
placed by SCR-284. Used by Sig.C ,  II'IF, AF. 

OBSOLETE - Pack; loop telegraph set using a 
regenerative receiver and Hartley oscillator 
transmitter. Can be carried by two men. Re 
placed by SCR-284. Used by FA. 

OBSOLETE - Ground, transportable; intended 
for command communication use between Division 
Headquarters and Brigades and Regiments. 
Transported by vehicle. Replaced by SCR-284. 
Used by Sig.C, II'IF, FA, AAF 

Ground, transportable; used between tactical 
field units. Carried in vehicle or cargo air­
craft. Limited Standard. Replaced by 
SCR-177-B. Used by Sig.C, CAC, TD. 

Ground, transportable; used between tactical 
field units and as ground set in ground-to­
plane communication. Two receivers. Trans­
ported by vehicle or cargo aircraft. Used by 
Sig.C, AAF, CAC , TD. 

OBSOLETE - Ground, transportable; intended 
for pOint-to-point and ground-to-plaDS oom­
munication between artillery units and air­
craft for observation purposes. Replaoed by 
SCR-608, SCR-609, SCR-610 and SCR-628. Used 
by Sig.C ,  AAF, FA. 

OBSOLETE - Pack; same as SCR-178 except carry­
ing casee have pack saddle hangers for trans­
portation by pack animal. Replaced by SCI1-608, 
SCR-609, SCR-610 and SCR-628. Used by FA. 

Table continued on next page 
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RADIO �ET.::l EQfi GRQ!.!.r:Hl !.!i2E - TACTI CAL - DE�CRIPTIVE AND TECHNIQAL llATA. ( Cont inued)  

In!e 

SCR-l88 
Fig.1l0. 

1406 

SCR-l88-A 
Fig.1l0. 

1407 

SCR-193-( 
Fig.No. 

1"08 

SCR-194 
Fig.No. 

1"09 

SCR-l95 
Fig.No. 

1410 

Major Radl0 
C2!!I!onents 

Transmitter 
BC-AA-191 

Tunlng Unlt 
TU-AA-5 
TU-AA-6 
TU.AA-7 
TU-AA-S 
TU-AA-9 
TU-AA-10 

Ant. Tun.Unit 
BC-AA-19" 

Receiver 
BC-189-A 

Coll Set 
C·144·A 
C·145-A 
C-11>6-A 
c·147-A 
C-US-A 
C·149-A 
C-150-A 
C-151-A 
C-152-A 

Tranami tter 
BC-191-C 

Tuning Unit 
TU-5-A 
TU-6-A 
TU-7-A 
TU-8-A 
TU-9-A 
TU-10-A 

Receiver 
BC-342-C 

Control Unit 
RM-12 
RM-1; 

Transmitter 
BC-191 

Tuning Unit 
TU-5-A 
TU-6-A 

Receiver 
BC- 312 

Receiver and 
Transmitter 

BC-222 

Receiver and 
Tranami tter 

BC- ;22 

liD1sslon 
& Mi1ltary 

Frequency Type Char.Range 
RaMs-Me M2!!.:. In Mi1esa 

AM CW-100 .. 1-
Tone-70 
Volce-30 

1 . 5-3 . 0  
3 . 0- 4 . 5  
" . 5-6.2 
6 . 2-7 . 7  
7 . 7-10.0 
10.0-12 · 5  

0.S-12 . 5  

0. 4-0.65 
0 . 65-1. 0  
1 . 0-1. 5 
1 . 5-2.6 
2 . 6-4. 5 
4 . 5-6.2 
6 . 2-S. 0 
8 . 0-10.5 
10.5-13.0 

AM CW-lOO .. 1-
Tone-70 
Voice-30 

1 . 5- 3 . 0  
3 . 0- 4 . 5  
" . 5-6.2 
6 . 2- 7 · 7  
7 .7 - 10 . 0  
10. 0-12 · 5  

1 . 5-1S ; 0  

AM Sta tionary-
CW-60 m1 . 
Tone-"O 

1 . 5 - 3 . 0  Voice-20 
3.0-4.5 Moving -

CW-30 mi .  
1 . 5-18 . 0  Tone-20 

Voice- 15 

27 .7-52 . 2  AM Voice -
5 mi .  

52.8-65.S AM Voice ­
; m1 . 

Rated 
Trans. 
Power 
Output-
!!illL 

75 

75 
(Less 

at 
freq . 
above 
8 Mc . )  

75 

0 · 5  

"This i s  the military characteri stic distance range , see 
paragraph 1404. 

bM.O; is \lsed to indicate Master Oscillator control and 
Xta1 to indicate crystal control . 

CSets with which it is possible to establish comml1nication 
by vlrtue of overlap in operating frequency ranges. Com­
munication may aleo be established with airborne radio 
sete which operate in the s�e frequency range . Obsolete 
sets not covered, see paragraph 1409 for their freq\lency 
overlap . 

3 74 

Freq. 
Contro1b . 

M.O. 

M.O. 

M. O.  

M. O .  
(Xtal Ca1-

ibrated) 

M.O.  
(Xtal Cal­

ibrated) 

Preset 
Channels 

None 

None 

None 

None 

None 

Cammm1cates 
Wlthc 

SCR-177 ,l88,193 , 
197 ,203,209 ,210, 
2"5 ,2S" ,288 ,299, 
399 ,499 ,506 ,511, 
536 ,543 ,593 ,69", 
Ali/TIlC-2, 
Ali/VRC-l 

SCR-177 ,188,193, 
197 ,20; ,209 ,210, 
245 ,284 ,288 ,299 , 
;99 ,499 ,506 ,511, 
5;6,5";,593,694, 
Ali/TIlC-2 , 
Ali/VRC-1 

SCR-177 ,188,193, 
197 ,203 ,209 ,210, 
245 ,28" ,288 ,299, 
399 , "99,506,511, 
536,54;,593,694, 
AN!TRC-2, 
Ali/VRC-1 

SCR-194 

SCR-195 

Type 
AntellDBd 

1/4 or 3/4 Wave Inv. L 
Ant. wlth Ctpse. 
(Flg. 1"58) 

1/4- or 3/4-Wave Inv . 
L Ant. with Ctpse. 
(Fig. 1458) 

15-Ft. Whip (MS-"9 to 
53 incl. ) ,  or 22-1/2 
Ft. Wlre Ali-2" in 
semi-fixed 10c. 
(Fig. 1461b) 

l;-Ft.Telescoping Whip 
Ali-29-B (Fig. 1"61a) 
and Vert . Half-Rhombic 
Rc-6; ( Ordered sepa-
rately) (Fig. 1469) 

6-Ft.Whip (MS-50& 51) 
or 9-Ft. Telescoping 
Whip AN- ;O-B (Fig. 
1"61a) and Vert . Half­
Rhombic Rc-63 (Ordered 
separately) (Fig. 1469 ) 

dAntenna is part of set. Fig\1Te numbers refer to sketches 
of representative antennee . 

Bpower supply \illi ts 81'e normally furnished as a part of 
the radio set l1nless stated otherwise. The recently 
adopted policy of shipping eq\lipment "less batteries" 
requires that dry batteries,  in genera.l , be requisi­
tioned separately . Storage batteries, except vehicular, 
are supplled with the set. 



Power 
SuppY" 

Power Unit PE-49 
llyn. Unit BD-69 
2 Stor. Bat . BB-50 
(Incl. 1 spare) 

Xmtr -
ll5V. or 23OV. 
60 cycle Com' l 
Power or Power 
Unit PE-75, and 
Rectifier RA -34 
Ree. -
ll5V. 60 Cycle 
Can' l. Power if 
operated remote 
fran transmitting 
site 
Control Units -
4 Bet. BA�30 

D7namotor BD-77 
Vehicle ' s  12V. 

Bat . 

Bat. BA-32 

Power Input 
Reguirementsf 

Xmtr -
Wan PE-49) 
:565W. at 14.4v.DC 
;501l. at lOOOV.DC 
Rec. -
�at 14v.DC 

Xmtr -
SOOW. ll5V. 60 
Cycle AC 
(200ll. at l2V.DC, 
;501l. at 100OV.DC 
From Reet. RA-34) 
Ree. -B5W7 ll5V. 60 
Cycle AC (or 
thru 0-250 ohm, 
200ll. Resist­
ance to 2;OV.AC )  

Xmtr -
57A. (Max. ) at 
14.2V. DC fran 
Vehicle ' s  Bat­
tery Generator 
Rec. -4:2A. at l2V.DC 

-1;.5V, +3V, +4. 5V, +144v.DC 

Maintenance 
EguipmentS 

Freq. Meter 
SCR-2ll, 
IluDIuy An­
tS.J:lDB., 
O-lA. RF 
Almneter 

Freq . Meter 
SCR-2ll, 
Dummy An­
tenna, 
O-lA. RF 
A:aneter 

Freq .  Meter 
SCR-2ll, 
Dummy An­
tenna, 
O-lA. RF 
Almneter 

Weight 
In Use 
eLbs . )  

ll50 

1;85 

TM or 
lnet.BooJ<h 

TM ll-2;3 

TM ll-233 
TM 11-800 
(Xmtr) 
TM 11-850 
(Rec . )  
TM 11-900 
(Power 

Unit) 

TM 11-273 
TM 11-800 
(Xmtr) 
TM 11-850 
(Rec . )  

Par . 1408 

Remarks 

Ground, transportable; used for ground-to­
ground or ground-to-air communication. Trans­
ported by vehicle or cargo plane. L1m1ted 
Standard. Replaced by SCR-l88-A. Used by 
Sig.C, AAF. 

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 supplisd. Control 
Unit RM-12 and Control Unit HM-l; are can­
ponente of Remote Control Equipment RC-47. 
All com;ponents of RC-47 are supplied with 
this radio set. Can be remotely controlled 
over 5 Mi. of Wire W-llO-B. Transported by 
vehicle or cargo plane . Used by Sig.C, AAF. 

Vehicular; for communication between station­
ary or moving vehicles.  Normally installed 
in a vehicle equipped with a l2-volt , 180 
am;pere-hour storage battery and a 50-ampere 
generator. SCR-193 has different major can­
ponents than SCR-193- ( ) but operates in 
same frequency range . Used by Sig.C, AF, 
CAY, ENG. 

Pack; walkie-talkie, provides cOJllllunication 
over relatively short distances. Two tube 
transceiver consisting of modulated oscilla­
tor/super regenerative detector and modula­
tor/audiO am;pl1fier. Used for training pur­
poses and special proJects . Limited 
Standard. Repleced by SCR-609 and SCR-6l0. 
Used by Sig . C ,  AF, ENG, FA. 

Bat . BA-;2 -1;.5V, +3V, 
+4.5V, +144V.DC 

;oJ TM 11-238 OBSOLETE - Pack and vehicular" two tube 
transceiver consisting of modulated oscille­
tor/super regenerative detector and module­
tor/aUdiO amplifier. Used for training pur­
poses and special projects .  Replaced by 
SCR-609 and SCR-6l0. Used by Sig.C, INF. 

Portable 
58J 

Vehicular 

f AC power input requirements are given in watts. To ob­
tain volt-amperes divide watts by 0 . 8  to 0 . 9 .  

gMaintenance eqUipment i s  not furnished a s  a part o f  the 
radio set unless so indicated . Listed here are elec­
trical instruments which may be required to provide norm­
al servicing of the sete . 

hThe first TM listed for each radio set covers . the com­
plete setj subsequent iM l a  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 

RADIO �ETS FOR GROUND USE - TACTICAL - �ESCRIPTIVE AND TECHNICAL DATA. ( Conti n ue d )  

Rated 
Dnission Trans. 

& Mil1tary Power 
Major Radio Frequency Type Char.Ranee Output-

� C!!!!!I!onente Rge-Me � In Milesa � 

SCR-197 Tranemitter 1.5-18.0 AM CW-35 m1- 400 
Fig.No. BC-325 Tone-35 CW 

1411 Control Unit VOice-35 
RM-7 100 

Mtd. in Prime Voice 
Mover, Truck or 
1t-18 Tone 

3 Beceivers 
BC-342 1.5-18 . 0  

1 Monitor 
Receiver 

Hallicrafter 0.54-44.0 
S-20-R 

Control Unit 
RM-7 

Mtd. in 
Trailer It -19 

SCR-203 Tranam1 t ter AM Stationary- 7.5  
Fig.No. BC-228 2 .2-3.06 CW-30 m1. 

1412 Receiver Tone-20 
BC-227 2 .1-3.1 VOice-5 

Control Box Moving-
BC-235 CW-10 m1. 

Tone-6 
VOice-3 

SCB-209 Tranam1 t ter 2 .2-2.6 AM Stationary- 8.5 
Fig.No. BC-176 CW-30 mi .  CW 

1413 Receiver 1. 5-18.0 Tone-20 
BC-312 Voice-5 7 .5  

Control Box Moving- Voioe 
BC-206 CW-10 m1- or 

Tone-6 Tone 
Voice-3 

SCB-210 Receiver 1·5-18.0 AM CW, Tone , 
Fig.No. BC-312 Voice 

1414 (Beceiver 
BC-189 used 
in earlier 
model, char-
acteri st ice 
not shown) 

SCR-245 Tranam1tter AM Stationary- 10 
Fig.No. BC-223 CW-45 m1. 

1415 Tuning Unit Tone-35 
TO-17 2.0-3.0 Voice-20 
TO-18 3.0-4·5 Moving-
TO-25 3.5-5·25 CW-25 mi. 

Receiver Tone-20 
BC-312 1.5-18.0 Voice-15 

arhis is th� 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 1s poss1b1e to establ1sh communication 
by virtue of overlap 1n operat1ng frequency ranges . Com­
munication may also be established with airborne radio 
sets which opsrate in the same frequency range . Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 
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Freq. Preset 
Contro1b � 

M.O. None 
or (See 

Xta1 Remarks) 

M.O. None 

M.O. None 

None 

M.O. or None 
Xtal (See 

(Holder) Remarks) 
(FT-171) 

COIDIDIIDicatee Type 
WithC Antennad 

SCR-177 ,188 ,193, Xmtr-45-Ft. Vert. (MS-65 
197 ,203,209,210, 'i'073 incl. ) 
245,284,288 ,299 , Rec . -3 15-Ft. Whips 
399,499 ,506,511, Tii3="49 to 53 incl. )  
536,543,593,694, 2 Screen Roof Ant. 
AN/TRC-2 , (Fig. 1460 vi thout 
AN/VRC-1 Ctpse. ) 

BeB-177,188,193, 25-Ft. Whip (MS-49 to 56 
197,203,209 ,210, Incl. )  (Fig. 1460 with-
245,299, 399,499, out Ctpse. )  
506,511,543,593, 
AN!TRC-2, 
AN/VRC-1 

SCR-177,188,193, 15-Ft. Whip (MS-49 to 53 
197,203,209,210, Incl. )  (Fig. 1461b) 
245,299 ,399,499, 
506,511,543,593, 
AN!TRC-2, 
AN/VRC-1 

SCR-177 ,188,193, 15-Ft. Whip (MS-49 to 53 
197,203,209 ,245, Incl. ) (Fig. 1461b) 
284,288 ,299 ,399, 
499 ,506 ,511,536 
543,694, 
AN!TRC-2, 
AN/VRC-1 

SCR-177 ,188,193 , 15-Ft. Whip (MS-49 to 53 
197 ,203,209,210, Incl. ) ,  or 22-1/2 Ft. 
245,284,288 ,299 , Wire AN-24 in semi-fixed 
399,499 ,506,511, 100. (Fig. 146lb) 
536,543,593,694, 
AN!TRC-2 , 
AN/VRC-1 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas . 

Spower supply units are nonna11y furnished as a part of 
the radio set unless stated otherwise . The recently 
adopted pol1cy of shipping equipment "less batter1es" 
requires that dry batteries , in general, be requisi­
tioned separately. Storage batteries, except vehicular, 
are suppl1ed vi th the set. 



Xmtr -

Power 
Supplz" 

ll5V. or 23OV. 
60 Cycle AC Com' 1 
Power or Gen. GN-42 
(Emergency) 
Rec. -
ITliV. 60 Cycle AC 
Com'l Power or 
2 Power Units PE-75 
Freg. Meter -
6 Bat . llA-2 
4 Bat. BA-23 
Control Units -
II Bat. BA-30 
Trailer K-19 
1 Bat. llA-44 

Xmtr -
ii8iid Gen. GN-35 
2 Bat. BA-2 (Bias) 
Rec. -
1i'B&t. llA-23 (Fil . ) II Bat. BA-2 (Plate) 
1 Bat . llA-27 (Bias) 

Xmtr -
121. Vehicular Bat . 
Motor Gen. & Bat. 
Unit PE-1!8 
4 Bat . llA-2 
Rec. -
121 . Vehicular Bat . 

121. Vehicular Bat . 

llyn. Unit PE-55 
Vehicle' s  121. Bat . 

Power Input 
Requirementsf 

Xmtr -
430OW. ll5V. or 
23OV. 60 Cycle 
AC incl. 2l5OW. 
For Hsaters and 
Lights 
Rec. - Ea. 
W, ll5V. 60 
Cycle AC (or 
thru 0-250 ohm, 
200w. Res . to 
23OV. AC) 

Xmtr -
Hand Gen. 
2OW. S.25V.DC 
3411. 34OV. DC 

Xmtr -
iW:""& 121.DC 
from Vehicle' s  
Battery 
9OV.DC Bias Bat . 
Rec, -
4.2A. at 121.DC 

4.2A. at 121.DC 

Xmtr -+BY:" , +121. & 
+500v. DC 
Derived from 
PE-55 operatins 
on vehic1e I e  
Battery 
Rec. -
5OW. at 121. DC 

Maintenance 
Equipmentg 

Freq. Meter 
SCR-2ll 
( Incl. with 
Set ) ,  Test 
Set I-56 

Freq. Meter 
SCR-2ll, 
0-100 MA or 
0-200 MA 
RF Milliam­
meter, A-5S 
Dumm;r Ant . , 
Test Set I-56, 
Sig. Gen.I-72, 
Maintenance 
Equipment ME-5 

fAC power input requirements are given in watts . To ob­
tain volt-amperes diVide watts by O.S to 0 . 9 .  

Weight 
In Use 
eLbs . )  

15700 
Includins 
Vehicles 
K-lS, 
K-19 

TN or 
Inst .Boo� 

TN ll-241 
TN 1l-S05 
(Transmitt­
ins Com­
ponents )  
TN 11-900 
(power Unit) 

162 TN 11-230 
E:l:clusive 
of Pack 
Saddle 

174 Inst.Book 
(Stock No. 

6D82og) 

71 TN 11-272 

lS5 TN 11-272 

Par . 1408 

Remarks 

Ground, mobile; high power radio station. 
For use at an Air Corps base or with 
large field units . Tranemi tter installed 
in Truck K-lS. 3 receivers, plue monitor, 
installed in Trailer K-19. Switch selec­
tion of master oscillator or any one of 
five crystal frequencies. Provision for 
installation of telephone swbd. ,  tele­
type and typewriters in Trailer K-19. 
Transmitter can be remotaly controlled 
usins voice, tone or OW operation up to a 
distance of 7-1/2 Mi. of Wlre W-llO-B. 
Limited Standard. Replaced by SCR-399. 
Used by Slg . C ,  AAF, AF, INF. 

Pack; low power short mnse highly port­
able command set deSigned to clamp on a 
Phillips Pack Saddle for animal-pack 
transportation and operatlon. Limited 
Standard. Replaced by SCR-245. Used by 
Sig.C,  CAV , FA. 

Vehicular; for use in combat and scout 
cars equipped wlth a 12-volt, ISO ampere­
hour storage battery and a 50-ampere gen­
erator. Limited Standard . Rsplaced by 
SCR-5OS and SCR-52S. Used by AF. 

Vehicular; recelver only; for use in 
Slgnal Corps school and Annored Force 
replacement trainins center or for in­
stallation in any vehicle requirins a 
separate receiver. Limited Standard. 
Replaced by SCR-538. Used by Sig.C, AF. 

Vshicular; for providlns c<lllllllUllication 
between statlonary or mov1DS vehicles 
equipped With a 12-volt, ISO ampere-hour 
storage battery with a 50-ampere s.enera­
tor. Tnnins Unit TU-25-A, coverins fre­
quency ranse 3 . 5  to 5 . 25 Mc, issued only 
to Cavalry. Svi tch selection of master 
osclllator or any one of four crystal 
frequencies . Replaced in Annored Force 
by SCR-5OS or SCR-52S. Used by Sig.C , 
AF, CAV , FA, INF. 

!!Maintenance equipment ie ""ot furnished as a part of the 
radio set unless so indicated. Listed here are elec­
trical instruments which may be required to provide nonn­
al servicins of the sets. 

hThe first TN listed for each radiO set covers the com­
plete set; subsequent '!M' s cover components of that set. 
All are normally supplied vi th the radio set. The stock 
number for the instruction book is glven when no other 
identification is available. 

Table continued on next page 

3 7 7  
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RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. ( Continue d )  

Tn" 

SCR-284-A 
Fig.No. 

1416 

SCR-288-A 
Fig.No. 

1417 

SCR-29' 
Fig.No. 

1418 

SCR-294 
Fig.No. 

1419 

SCR-298-C 
Fig.No. 

1420 

Major Radio 
CO!II1?orumte 

Receiver and 
Transmitter 

BC-654 
Remote Con­

trol RM-29 

Receiver and 
Transmitter 

BC-474 

Receiver and 
Transmitter 

BC-500 
Receiver 

Bc-499 
Mounting 

FT-2� 

Receiver 
BC-499 

Mounting 
FT-2;9 

Transmitter 
F.M.Link 

35 UFM 
Receiver 
F.M.Link 

11 UF 

Frequency Type 
Range-Me � 

AM 

2 . ,-6. 5  AM 
' . 5-6., 

20.0-21.9  FM 

Emission 
& Milital'1 
Char.Range 
In Milesa 

cw-,o m1. 
VOice-7 

CW-,O mi 
Voice-15 

Voice -
Stationery 
7 mi. 
Moving 
5 .. 1 .  

20.0-27 .9 FM Voice 

Voice -
StationBl'1 
10 mi. 
Moving 
7 mi. 

Rated 
Trans .  
Pever 
Output-
.J!illL 

Higb 
Pever 

20 
cw 

8 
Voice 

Low 
Pever 

(GN-45) 
6 . 5  

cw 

2 
Voice 

4 

Full 
Pover 

25 
Low 
Pever 

0 . 5  

35 

�is is the military characteristic distance range, eee 
paragraph 1404. 

bM•O• is used to indicate Master Oecillator control and 
Xtal to indicate crystal control. 

Csets with which it is poeeib1� to establish cammunication 
by virtue of overlap in operating frequency ranges. Cam­
munication 1lBY also be established With airborns radio 
eets which operate in the same frsquency range. Obsolete 
seta not covered, see paragraph 1409 for their frequency 
overlap. 

378 

Freq. 
Contro1b 

M.O. 
(Xtal Cali­
brated) 

M.O. 

Xta1 

Xtal 

Preset 
� 

Nons 

None 

5 
(See 

Remarks) 

C�unicstes 
WithC 

SCR-177 ,188 ,19', 
197,210,245,284, 
288,299,�9,499 , 
506,511,536,54" 
59',694 
AN!TRC-2, 
AN/VRC-1 

SCR-177,188,19', 
197 ,210,245,284 , 
288 ,299 ,399 ,499, 
506,511,,,6,543, 
593,694, 
AN/TRC-2, 
AN/VRC-1 

SCR-29',294,508, 
509 ,510,528,5;8, 
608,609,610,628, 
808,828 

Type 
Antennad 

Field Use-25-Ft. 
Whip and Radial 
Ctpse. ,  or option­
al (not suppliad) 
Single-Wire fed 
half-vave AnteIlllll, 
Inv. L Ant . ,  or 
Ground Ant. (Wire 
lying on ground) 
(Figs. 1460, 1464 
& 1458) 
Vehicular - 15 Ft. 
Whip (Fig. 1461b) 

,,-Ft. Hor. End 
Fed Wire With 
,,-Ft. Ctpse . on 
ground 

9�Ft. Flex. Whip 
AN-42-A With 2-ft. 
Ext. (Used on 20 
to 2' Mc. )  
(Fig. 1461b) 

5 SCR-29',508,5Q9, 9-Ft. nex. Whip 
(See 510,528,608,609, AN-42-A (Fig. 

Remarks) 610,628,808,828 1461b) 

1 SCR-298,608,609, 6- or 1-Ft. fiex. 
610,628,808,828, Whip (Fig. 1i!61b) 
AN/CRC-; 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antBIllllls.  

Bpover supply units are normally furnished as a part or 
the radiO set unless stated otherwise. The recently 
adopted policy of ehipping eqUipment "less batteries" 
requires that dl'1 batteries , in general, be requisi­
tioned separately. Storage batteries, except vehicular, 
are supplied With the eet. 



Weight 
Power 
SUPPJ.zs 

Fower Input 
Requirements 

MBinteMDCe 
Equipmentl! 

In Use TM or 
(Lbs . )  Iust_Boo� 

Pack-
ii8iid Gen. 00-45 
Bat. BA-4; 
Ground, trans­
portable-

Transmi ttinS-
147W. 6v. DC or 
174W. l2V.DC, or 
from 00-45 

Test Sst I-56, 
Sig. Generator 

III TM 11-275 

HaDd Gen. 00-45 
with Bat. BA-4; 
preferred, or 
with Power Con­
verter PE-I04-A . 
Control Ull1 t-
1 Bat. BA-27 
Vehicular-
6v. or l2V. 
vehic. bat. 
with Pover Unit 
PE-IO;-A aDd 
Power Coaverter 
PE-I04-A 

63W. 6v. & 
50OV. DC 

Man Pack 
Operation 

275 
Vehicular 
Operation 

Xmtr -ii8iid Gen. 00-44 
Bec. -

Transmi tt 1!!g -
O.lA. at 29OV.DC 
aDd l.65A. at 
6.6v. DC 

Freq. Meter 
SCR-2ll, 

71 TM 11-250 

lBat. BA-48 
Preferred or 
!!aDd Gen. 00-44 
with Filter 
FL-IO 

l2V. or 24V. 
Vehicular Bat. 
( ;  Dynamotors 
Integral with 
the Xmtr aDd 
Recs. ) 
(SCR-293 for 
l2V. operation) 
(SCR-29;-B :for 
24v. operation) 

l2V. or 24v. 
Vehicular Bat.. 
(Dynamotor 
Integral with 
Rec . )  
(SCR-294 :for 
l2V. operation) 
(SCR-294-B for 
24v. operation) 

6v. Vehicular 
Bat. aDd VPA-;A 
Power Supply 
for Rec. 
(Dynamotor In­
tegral with 
Xmtr) 

2A. at 28V. DC 
or 

4A. at 14v. DC 

Transm1 tt 1!!g -
;OA . at 6V. DC 
Receiv� - . 
9A. at • DC 
( Incl. Xmtr 
Standby) 

Slg. Gen. 1-72, 
Teet Set I-56 

Test Meter 1-87, 
Sig. Generator 

Test Meter I -�, 
Sig. Generator 

Test Set I-56 

ll5 

75 

EMaintenance equipment is not furnished as " part o:f the 
radio set unless so indicated. Listed here are elec­
trical instruments which may be required to prov ide nonn­
,,1 serv icing of the sets. 

hThe first TM listed :for each radio set covers the com­
plete set; subeequent TWs cov"r components- o:f that set. 
All are normally supplied with th .. radio set. The stock 
number for the instruction book is given when no other 
identification is available_ 

lust.Book 
(Stock No. 
6D8293A) 

Inst.Book 
( Stock Bo . •  

6D8293A )  

Inst.Book 
( Stock Bo . 
6D8298C ) 

(TM 11-6(9) 

Par . 1408 

Remarks 

Ground, transportable; vehicular cr pack. 
Conlnwld eet to be used either in a vehicle 
or on the ground :for COIIDIIIIIl1cation princi­
pally between the Bifle Regiment aDd its 
Battalion in the various phases of cOmbat. 
For pack operation, carried .... a three-man 
load. When used as a ground, transportable 
set it may be deeirable to supply a 6-vol.t 
storage patter,y :for operatIon o:f Power Con­
verter PE-I04-A rather than to operate hand 
generator for receiving. Whell present 
stocks are exhausted RM-29 will no longer 
be :furniehed as a cCllll;ponent; RC-289 Y!ll 
then be ordered separately as a replacement 
remote control. L1m!ted Standard. Replaced 
by SCR-694. U&ed by Sig.C .  CAC, FA, INF. 

Pack and ground, transportable; carried in 
a vshicle cr as a two man load. Temporary 
replacement for SCR-l"l, SCR-161 and 
SCR-171. L1m!ted Standard. Repleced by 
SCR-284. Used by Sig.C, FA, INF. 

Vehicular; for short range cOIIIJIIWlication 
between units of' the Armored Foroe. in­
stalled in tank aDd scout cars . Principallf 
intended :for use by Battalion, C� and 
Pletoon COIIDDBllders in the tactical control 
o:f their unIts in oombat. The preset chan­
nels are l:!m1ted to adJacent 100 kc. chen­
nels, two of which may be selected from the 
front p&lel, the remaining three being ee­
lected by means o:f svi tches inside the eet . 
L1m! ted standard. Replaced by SCR-5OS and. 
SCR-528. Used by !IF .  

Vehicular; receiver only of SCR-293. in­
stalled in tank aDd scout· cars . The preset 
channels are limited to adJacent lOG lec. 
channels which may be selected by a sY! tab 
inSide o:f the receiver. Limited standard. 
Replaced by SCR-538. Used by Sig.C, AF. 

Vehicular; cOll1ll18rcial pol1ce car set cie­
signed :for two-way COIIIIIUtlication. Used by 
umpire personnel. SCR-298-( ) 1I>aY haTe 
di:fferent maJor radio components , and 
some¥hat dif:ferent characteristics depend­
ing on the particular procurement. Sub­
stitute standard.. Ueed by FA. 

Table continued on next page 



Par . 1408 

RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA . ( Cont inue d)  

...!nL 
SCR-299 
Fig.No. 

1421 

SCR-3OO 
Fig.No. 

1422 

SCR-399 
Fig.No. 

1423 

MaJor !ladio 
COl!!!!onents 

Transmitter 
BC-610 

Receiver 
BC-312 
BC-342 

Ant .TIm.Unit 
BC-729 

Speech Amp .  
BC-614 

2 Telephones 
n-8 

All mounted 
in Truck It-51 

Receiver and 
Transmitter 

BC-lOOO 

Transmitter 
BC-610 

Receiver 
BC-312 
BC-342 

Ant.TIm.Unit 
BC-939 

Speech Amp. 
BC-614 

2 Telephones 
D-8 

All mounted 
in Shelter 
HO-17 

Frequency Type 
Range-Mc !!e!:. 

2.0-8.0 
(See Re­
_rks) 

1.5-18 . 0  
1.5-18.0 

40-48 

2 . 0-18.0 

1.5-18. 0  
1.5-18.0 

AM 

FM 

AM 

l!D1ssion 
& Mil1tary 
Char.Range 
In Milesa 

ClI, Voice 
100 mi .  
Stationary 
or Moving 

Voice -
3 mi .  
(Long 
Ant . )  

ClI, Voice 
100 mi .  
Stationary 
or Moving 

Rated 
Trans. 
Power 
Output-
� 

400 
ClI 

300 
Voice 

0.5  

400 
CW 

300 
Voice 
(Less 
at Freq. 
above 
8 M<:) 

aThis is the m1li tary characteristic distance range, see 
paragraph 1404. 

bM•O• is used to indicate Master Oscillator control and 
Ital to indicate crystal control. 

CSets with which it i8 possible to establish communication 1>7 virtue of overlap in operating frequency ranges. Co:n­
munication _y also be established wi th airborne radio 
sets which operate in the same frequency range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 
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lrreq. 
Contro1b 

M.O. 
or Ita1 
(Holder 
Fl'-171) 

M.O. 
(Ital Cal­

ibrated) 

M.O. or 
Ita1 

(Holder 
Fl'-171) 

Preset 
� 

None 

Nons 

None 

Communicates 
WithC 

SCR-l77 ,188,193, 
197,203,209 ,210, 
245,284,288 ,299 , 
399 ,499,506,5ll, 
536 ,543 ,593 ,694 , 
AN/TlIC-2,  
AN/VP.C-1 

SCR-300 ,AN/vp'C-3 

SCR-177 ,188,193 , 
197,203,209 ,210 , 
245,284,288 ,299 , 
399,499 ,506 ,5ll, 
536 ,543,593,694, 
AN/TlIC-2, 
AN/vp'C-1 

Imtr -
15-Ft. Whip 
(MS-49 to 53 Incl. , 
Hor. while in motion, 
vert. when stat . )  
Other options for in­
cTf'ased range in stat. 
operation, 21-Ft. 
Whip (2 MS-54 added 
to above) and between 
2 to 4.5 Mc. ,  45-Ft. 
Aux. Wire Ant. 
(See REIJIIal'ks) 
Rec. -
29-Ft. Whips 
(MS-49 to 51 incl. )  

(F1gs. 1461b & 1463) 

10-Ft. 8-In. Whip 
(AN-131, Half-wave) or 
33-In. Whip (An-130, 
End Loaded) 
(Fig. 1461b without 
base & 1462) Ground­
plane ant. (Fis. 
1472 ) - See Remarks 

XlIItr -
15-Ft. Whip 
(MS-49 to 53 Inc1. ,  
hor. while in motion, 
vert. when stat. ) 
Other options for 
increased range in 
stat. oper. 21-Ft. 
Whip (2 MS-54 added 
to above) and Aux. 
Wire Ant. 25 to 65 
Ft. long depending 
on freq. (See Re­
�ks )  
Rec. -
29-Ft. Whips 
(MS-51 to 53 Inc1. )  
Option for etat. 
oper . ;  2 15-Ft. 
Whips (11)-49 and 
11>-50 added to above) 

(Figs . 1461b & 1463) 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas . 

Spower supply units are nonnally furnished· as a part of 
the radio sst 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 vehiculsr, 
are supplied with the set. 



Power 
S!!El!!.I.': 

Power Unit 
PE-95 

(Part of Trail-
er K-52) Incl. 
12V. Stor.Bat . 
or optional , 
115V . 60 cycle 
AC Com' 1 Power 
and 2 spare 6v. 
Star. Bat. in 
Truck K-5l 
Freg . Meter -
6 Bat . BA-2 
4 Bat. BA-23 
Tel!!]!hones -4 Bat. BA-;O 
Analyzer -
1 Bat. BA-30 
2 Bat. BA-34 

1 Bat. BA-10 & 
1 Bat. BA-80 (Only one in 
use at a time) 

Power Unit 
PE-95 

(Part of Trail­
er K-52) Incl. 
12V. Stor. Bat. 
or optional, 
115V. 60 cycle 
AC Com'l Power, 
and 2 Spare 
6v. Stor. Bat. 
in Shelter 
HO-17 
Freg . Meter -6 Bat. BA-2 
4 Bat. BA-23 
Telephones -4 Bat. BA-;;O 
Analyzer 
1 Bat . BA-30 
2 Bat. BA-34 

Power Input 
Reguirementsf 

Xmtr -
2iiOOW. 115V. 60 
cycle AC 
(Plus l50OW. for 
Heater and 
Lights ) 
Recs. -
BC- 312 
4.2A. at 12V.DC 
BC-342 
85W. 115V. 60 
cycle AC 

Xmtr -
0.5A .  at 4 . 5V.DC 
25 Ma. at 9OV.DC 
45 Ma. at l5OV.DC 
Rec. -
0 . 3A .  at 4 . 5V.DC 
25 Ma. at 9OV.DC 

Xmtr -
2000W. 115V. 60 
cycle AC 
(Plus 150OW. for 
Heater , Blower 
& Lights ) .  
Rec. -
BC-312 
4.2A. at 12V .DC 
BC-342 
85W. , 115V. 60 
cycle AC 

Maintenance 
Egui�tg 

Anal7zer 
BC-l052, 
Frequency 
Meter SCR-211 
(Both part of 
SCR-299) 
( Tools and 
epare parts 
are furnish-
ed to effect 
average re-
pairs and 
maintenance) 

ME-40 or DC 
Vacuum Tube 
Voltmeter & 
Voltohmneter 
1-107 , and 
Sig. Genera­
tor or Freq. 
Meter SCR-211 

Analyzer 
BC-I052 , 
Frequency 
Meter SCR-211 
(Both part 
of SCR-399) 
( Tools and 
spare parts 
are furnished 
to effect 
average re­
pairs and 
maintenance )  

Weight 
In Use 
(Lbs. ) 

12,375 
Including 
Truck K-51, 
Trailer 
K-52 

3200 
(Approx. 
¥t. of 
radio 
components 
removed 
from 
vehicles) 

6,595 
Including 
Shelter 
HO-l7 , 
Trailer 
K-52 

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 no=­
al servicing of the sets. 

TM or 
Inet.Booti' 

TM 11-280 
TM 11-850 
(Receivers) 
TM 11-904 
(Power Unit) 
TM 11-300 
( Frequency 

Meter) 
TM 11-333 
( Telephone ) 

TM 11-242 

TM 11-281 
TM 11-850 
(Receivers) 
TM 11-904 
(Power Unit ) 
TM 11- 300 
(Frequency 
Meter) 

TM 11-:533 
(Telephone) 
Shelter 

HO-17 
Inst. Leaf­
let 

Par . 1408 

Remarks 

Ground, mobile; high power radio station for 
providing communication either fran a station­
ary posi tlon 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 
antellllB. 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 covsrs frequency rangsof 
2 . 0-12.0 Mc .) Frequency conversion kits are 
noV available to extend the transmitter fre­
quency range. Freq . Conversion Kit MC-509 
gives coverage down to 1 Mc. Freq. Convers1on 
Kit MC-5l6 gives coverage to 12 Mc. Freq. 
Conversion K1t MC-5l7 gives coverage to 18 Me. 
Limited S tandard  - Replaced by SCR-399 and 
SCR-499 . Used by Sig.C,  AAF, CAY, FA, INF. 

Pack; designed primarily for "back-pack" or 
"on-ground" operation, providing tva-way 
communication over short ranges. The short 
whip antellllB. gives less distance range than 
the half-vave whip. Ground plane Antenna 
Equipment RC-29l is available for use with 
thie set for increasing the distance range 
obtained by virtue of the increase in antenna 
height. Must be ordered separately. Used 
by CAC, FA, INF. 

Ground, mobile; high power radio station for 
providing communication either from a sta­
tionary position or while moving at relatively 
high speeds over rough reads . Installed in 
Shelter HO-l7 cOJIIbined with paver plant 
nonnally 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 levsl ground for 
fixed operation. May be rsmotely controlled 
up to a distance of one mile using the two 
Telephones EE-8-( ) and Wire W-110-B suppli8d. 
The remote control eqUipment provides for re­
motely keying or voice modulating the tl'!lllS­
mitter, remotely listening to Receivers BC·�12 
and BC-�42 and cammunicating with the operator 
in the radio station who assists in the fore­
going operations. A noiseless portable tne­
writer is included. A half-wave doublet an­
tellllB. kit is included for improving sky wave 
transmission, thus increasing the range aXId 
reliability of operation when at a fixed lo­
cation. Frequency conversion kit MC-509 is 
available to extSlld the transmitter frequency 
range down to 1 . 0  Mc . Used by Sig.C ,  AAF ,  AF, 
CAY , FA, INF. 

�e first TM listed for each radio set covers the com­
plete set; subsequent TM' s cover components of that 
eet . All are ncnnally SUpplied with the radio set. 

Table continued on next page 

381 



Par . 1408 

RADIO SETS FOR GRO UND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA . ( Continue d) 

� 
SCR-499 
Fig.No. 

1424 

SCR-506 
Fig.No. 

1425 

SCR-508 
Fig.No. 

1426 

SCR-509 
Fig.No. 

1427 

MaJor Radio 
C2!!!I10nents 

Transmitter 
Bc-6l0 

Receiver 
BC-312 
BC-342 

Ant . Tun. Unit 
BC-939 

Speech Amp .  
Bc-614 

2 Telephones 
n-8 

Transmitter 
BC-653 

Receiver 
Bc-652 

Mounting 
FT-253 

1 Transmitter 
BC-604 

2 Receivers 
Bc-603 

Mounting 
FT-237 

Interphone 
Control 
Boxes k BC-606 

Receiver and 
TransmItter 

Bc-620 
Case CS-79 

Frequency 
�e-Me 

2 . 0-18 . 0  

1 . 5-18 . 0  
1. 5-18 . 0  

2 . 0- 4 . 5  

2 . 0- 6 . 0  

20.0-27 . 9  

20. 0-27 .9 

Type 
Mod. 

AM 

AM 

FM 

FM 

Rated 
lilnission Trans . 

& Military Power 
Char.Range Output-
In Milesa Watts 

ew, Voice 400 
100 mi .  ew 
Stationary 
or Moving 300 
(ew only Voice 
when in (Less 
1/4 ton, at 
4 x  4 truck. ) freq . 

ew-50 mi .  
Voice-25 

Voice -
Stationary 
15 mi .  
Moving -
10 mi .  

Voice -
5 m1. 

above 
8 Me . )  

80 
ew 
20 

Voice 

30 

1 . 8  

"-This is 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 l'0seible to sstablish communication 
by virtue of overlap in operating frsquency ranges . Com­
munication may also be established with airborne radio 
sets which operate in the same frequency range . Obsolete 
sets not covered , eee paragraph 1409 for their frsquency 
overlap . 
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Freq. 
Controlb 

M.O. or 
Xtal 

(Bolder 
FT-171) 

M.O. 
(Xta1 Cal-
ibrated) 

Xtal 
.(Bolder 

FT-241) 

Xtal 
(Holdsr 

FT-243) 

Preset CODmWlicates 

� WithC 

None SCR-l71 ,188,193, 
197 ,203,209 ,210, 
245 ,284 ,288 ,299 , 
399 ,499 , 506 ,511, 
536 ,543,593 ,694 
AN!TRC-2, 
AN/VRC-1 

5 
( One of 
which is 
tunable) 

10 

2 

SCR-l77 ,188,193 , 
197 ,203 ,209 ,210, 
245,284,288,299, 
399 , 499,506,511, 
536 ,543,593,694, 
AN!TRC-2 ,  
AN/VRC-1 

SCR-293 ,294,508, 
509,510,528,,,8, 
608,609 ,610,628, 
808,828 

SCR-293 ,294, 508, 
509, 510 , 528,538, 
608 ,609 ,610 ,628, 
808,828 

Type 
Antennad 

Xmtr -
15-Ft . Whip 
(MS-49 to 53 Incl. ) 
Optional for increased 
range 21-Ft . Whip 
(2 MS-54 added to 

above) or, aux. Wire 
ant . 25 to 65 Ft. long 
depending on freq. 
( See Remarks ) 
Rec. -
29-Ft .  Whips 
(MS-51 to 53 Incl. ) 
Optional; 2 15-ft. 
Whips (MS-49 and 1£1-50 
added to above) 

( Figs . 1461b & 1463) 

15-Ft. Whip 
(MS-49 to 53 Incl. ) .  
Optional in Semi-fixed 
Loc. 
25-Ft. Whip 
( 3  MS-54 added to above) 
or 22-1/2 Ft. Aux. Wire 
Ant . 
(Fig. 1461b ) 

9-Ft. Whip 
(MS-51 to 53 Incl. )  
( Fig. 1461b ) 

8-Ft. Telescoping 
Whip AN-45 
(Fig. 1461a) 

dAntenna is part of set. Figure numbers refer to sketchee 
of representative antennas. 

SPoyer supply units are normally furnished as a part of 
the radio set unlsss stated otherwise. The recently 
adopted policy of shipping eqUipment "lees hatteries" 
reqUires that dry batteries, in seneral, be requfsi­
tioned separately. Storage batteries , except vehiculer, 
are supplied with the set. 



Pover 
Supplt' 

Pever Unit PE-95 
Incl. l2V. Stor. 
Bat. or, option­
al 115\'. , 60 
oyole AC Com'l 
Pover, and 2 
sp ...... 6v. Stor. 
Bat . 
Frea. Meter -
6 Bat. BA-2 
4 Bat. BA-23 
Telephones -
Ii Bat. BA-30 
ADalJzer -
1 Bat. BA-30 
2 Bat. BA-34 

Vehlcular l2V . or 
24V. Bat. 
Xmtr -
Dynemotor DM-42 , 
l2V.DC or 
DM-43, 24v.DC 
Rec. -
Dynamotor DM-40, 
12\'. DC or 
DM-41, 24V. DC 

Vehieular I2\'. or 
24v. Bat. 
(Dynamotor In­
tesraJ. Vi th Xmtr 
& Ree . )  
(DM-,4, l2V. or 
DM-�, 24v. for 
Ree. ) 
(1)>1-'5, l2V. or 
DM-31, 24v. for Xmtr -deBisned 
for 5 Min. "On�' 
and 15 Min. 
"Oft" operation) 

1 Bat. BA-39 
1 Bat. BA-40 
1 Bat. BA-41 
( Internal , Bias) 

Pover Input 
Requirementsf 

Xmtr -
200OW. 115\'. 60 
cyole AC 
(Plus 150OW. for 
Heater, Blover 
& Lights) 
Reos. -
BC-312 
4.2A. at 12V.DC 
BC-342 
85'<1. , 115V. , 60 
oyoles AC 

Receiving -
1A. at l2V.DC or 
:!'> . 4A. at 24v.DC 
Tranami tting -
41A . at I2\' .DC or 
25A. at 24V. DC (tandbY -

Not Inc1. Rec . )  
8A. at 12V.DC or 
4.1A. at 24v.DC 

Xmtr and 2 Rec. -
16A. at 24v.DC or 
28A. at l2V.DC 

Reoeiving -
0.1A at 1.5V.DC 
25 Ma. at 9OV.DC 
Tranam1 tting -
0.1A. at 1.5\'.DC 
45 Ma. at 90V .DC 
0 . 3A. at 7.5\'.DC 
45 Ma. at 15OV.DC 

Maintenance 
Equipmentg 

Analyzer 
BC-I052 , 
Frequenoy 
Meter SCR-211 
(Both part of 
SCR-499) 
(Tools and 
spare parts 
are furnished 
to effect 
average re­
pairs and 
maintellBJ:lce) 

Test Set 
I-56, 
Volt-Obm­
meter 1-107, 
FM Sig. Gen­
erator, 
Adapter 
FT-J84, 
Precision 
Wavemeter, 
Cord CD-786 

ME-13 or 
ME-73 

Weight 
In Use 
(Lbs . )  

:WOO 

351 

200 
(BaBic 
Unit vith­
out In­
stallation 
Components ) 

f AC pever input requirements are given in watts. To ob­
tain volt-amperes divide watts by 0 . 8  to 0.9. 

SJ4aintenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec­
trice! instruments which may be requirad to provide nonn­
al serviCing of the sets. 

hThe first TN Hsted for each radio set covers the com­
plete set; subsequent TN' s cover components of that set . 
All are nonnally suppl1ed Vi th the radiO set. 

TN or 
Inst.Bookh 

TN 11-281 
TN 11-850 
(Receivers) 
TM 11-904 
(Power Unit ) 
TN 11-:!'>00 
(Frequency 
Meter) 

TN 11-33 3 
(Telephone) 

TN 11-630 

TN 11-600 

TN 11-605 

Par . 1408 

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 ramotel;r 
controlled up to a distance of one mile ue­
ing the tvo Telephones EE-8-( ) and Wire 
W-llO-B suppl1ed. The remote control eqUip­
ment provides for ramotely keying or volce 
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
tione . A nOiseless portable typewriter i. 
included. A half-wave doublet antenna kit 
is included for improving sky wave trans­
miSSion, thus increasing the range and re­
l1abili ty 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 inetead of doublet kit. 
Frequency Conversion Kit MC-509 is avail­
able to extend the transmitter frequency 
range down to 1. 0 Mo. Used by Sig. C ,  AAF, 
AF, CAV, FA, INF. 

Vehicular; cOllllll8nd radio set, designed for 
installation in tanks , amphibian cars , per­
sonnel carriere and cars to provide COlD:" 
munication between these vehioles and air­
planes or base etations . Used by Sig.C, 
AF, CAV, ENG, FA, Tn. 

Vehicular; short range set inetalled in 
tank, armored car, scout car and truck. 
Interphone amplifier, integral with trans­
m1tter, provides communication for person­
nel in inetallatione 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. 

JThe weights of the sets are for normal field operation, 
excluding accessories not required for the type of op­
eration indica ted. 

kirhe number of Interphone Control Boxes will depend upon 
the type of vehiole in Whioli the radiO set is installe\l.. 

Table continlled on next page 
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RAPIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. ( Continued) 

SCR-510 
Fig.No. 

1428 

SCR-511 
Fig.No. 

1429 

SCR-528 
Fig.lIIo. 

14;50 

SCR-536 
Fig.No. 

1431 

SCR-538 
Fig.No. 

11,32 

Major Radio 
Components 

Receiver and 
Transmitter 

BC-620 
Case CS-79 
Plate Supply 

Unit PE-97 
Mounting 
Fl'-250 

Receiver and 
Transm1 tter 
BC-745 

Tuning Unit 
BC-746 

Chest Unit 
T-39 

Transm1 tter 
Bc-604 

Receiver 
BC-603 ' 

Mounting 
Fl'-237 

Interphone 
Control 
Boxes 
BC-606k 

Receiver and 
Transmitter 
Bc-611 

Receiver 
Bc-603 

Interphone 
Amplifier 
BC-605 

Mounting 
Fl'-237 

Interphone 
Control 
Boxes k BC-606 

Rated 
Emission Trans. 

& Mil1tary Power 
Frequency Type Char.Range Output-
R!!!!fie-Mc � In Mi1esa � 

20.0-27.9 FM Voice - 1.8 
5 m1. 

2.0-6.0 AM Voice - 0.75 
5 m1 . 

20.0-27 .9 FM Voice - 30 
StatioDllry 
15 m1. 
Moving 
10 m1. 

3.5-6.0 AM Voice - 0.02 
100 Ft. to 
1 mi .  

20. 0-27.9 FM Voice 

"This is the military characteristic distance range, see 
paragraph 11,01, . 

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 virtus of overlap in opsrating frequency ranges . Com­
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
eete not covered, see paragraph 11,09 for their frequency 
overlap . 
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Freq. Preset 
Contro1b � 

Xta1 2 
(Holder 
Fl'-24;) 

Xtal 1 
(Holder (See 
Fl'-243) Remarks) 

Xtal 10 
(Holder 
Fl'-241) 

Xta1 1 
(Holder 
Fl'-243) 

10 

Communicates 
WithC 

SCR-293 ,294 ,508, 
509 ,510,528,538, 
608,609 ,610,628, 
808,828 

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-l 

SCR-293 ,294 ,508, 
509,510,528,538, 
608,609 ,610,628, 
808,828 

SCR-177,188,193, 
197,210,245,281, , 
288,299,399 ,1,99 , 
506 ,511,536,54" 
593,691" 
AN/TRC-2, 
AlII/VRC-1 

SCR-293,508,509 , 
510, 528,608 ,609, 
610,628,808 ,828 

Type 
Antennad 

Vehicular Use 
6-Ft. Whip (I�-52, 
IS-53) 
Field Use 8-Ft .  Telescoping 
Whip AN-45 or 
27-Ft. Wire 
(Figs. 1461b & 146la) 

10-1/2 Ft. Te1escop-
ing Whip 
(Fig. 1461a) 

9-Ft. Whip 
(MS-51 to 53 Incl. )  
(Fig. 1461b) 

39-In. Telescoping 
WhIp 
(Fig. 11,61a) 

9-Ft. Whip 
(IS-51 to 53 Incl. ) 
(Fig. l461b) 

dAntenna ie part of set. Figure numbsre refer to sketches 
of representative antennas . 

epower supply unite are normally furnisbed as a part of 
the radio eet 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 suppl1 ed Wi th the set. 



Power 
SUPPlz" 

Vehicular 6v. or 
l2V. Bat. With 
Plate Supply Un1t 
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
clud1D&,self 
conteined ZV. 
Stor.Bat. BB-54 

Vehicular l2V. 
or 24v. Bat. 
(Dynamotor In­
tegral with 
Xmtr and Rec. )  
(1lM-34, l2V. or 
DM-36, 24v. for 
Rec. ) 
(1lM-35, lZV. or 
DM-37, 24v. for 
Xmtr - des isned 
for 5 Min. "On", 
15 Min. "Off" 
operation) 

1 Bat. BA-37 
1 Bat. BA-38 

VehiCular l2V. 
or 24v. Bat. 

(Dynamotor In­
tegral with 
Rec. and Inter­
phone Amplifi­
er, DM-34, l2V. 
or DM-36, 24V. ) 

Power Input 
Requirements 

Vehicular Opera­
tion -
R80eivine; -
2 .8A. at 6.ZV.DC 
or 
2.lA. at 12 .4v.DC 
Transm1 tt1� -
3.5A. at 6:2V.DC 
or 
2 .9A. at 12.4v.DC (Dry Bat. Opera­
tion Same as 
SCR-509) 

Rec. -
355 Ma. at 1.5V.DC 
20 Ma. at 67.5Y,DC 
Xmtr -
49OMa. at l.5V.DC 
50 Ma. at 12OV.DC 

Xmtr and Rec. 
14A. at 24v.DC 
24A. at l2V.DC 

Receiving -
0.25A. at 1.5V.DC 
11 Ma. at 103. 5V.DC 
Transmitting -
0.3A. at l.5V.DC 
35 Ma. at 10,.5V.DC 

Rec. and Int.Amp. 
5A. at 24v.DC or 
8A. at 12V.DC 

Maintenance 
Equipmentg 

ME-13 or 
ME-73 

Test Set I-56, 
Sig. Generator 

Test Set 
I-56, Volt­
Ohmmeter 
1-107,  HI 
Sig. Generator, 
Adapter Fi'-;:84, 
Precision 
Wavemeter, 
Cord CD-786 

Test Equip . 
IE-17 or 
IE-15, and 
RF Sig. Gen­
erator J Freq � 
Meter SCR-211 
and Test Set. 
I-56 

Test Set 
I-56, Volt­
Ohmmeter 
1-107, FM 
Sig. Gen. , 
Adapter 
FT-384 , 
C6rd CD-786 

Weight 
In Use 
(Lbs . )  

121 

39J 
Vehicular 
(Less Mt& 
FT-3;8). 
n, 5J 

Portabls 

165 
(Basic 
Unit with­
out In­
stallation 
Components) 

5.5 

115 
(Basic 
Unit With­
out In­
stellation 
Canponents) 

�intenance eqUipment is not furnished as a' part of the 
radio set uuless so indicated. Listed here are elec­
trical instruments Which may be required to provide norm­
al servicing of the sets . 

hrhe first TM listed for each radio set covers the com­
plete set; subsequent TW s cover components of that set. 
All are normally supplied with the radio set. 

TM or 
Inst .BooJ<!l 

TM 11-245 

TM 11-600 

TM 11-235 

TM 11-600 

Par . 1408 

Remarks 

Pack and vehicular; lov power. Same as 
SCR-509 With additional components for use 
wi th 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 Wbich operates on 
6, 12 or 24-volts DC Will be supplied as a 
component. Used by AF, FA. 

Packed and vehicular; for operation from dry 
battery or storage battery. Instelled in 
vehicle or carried as S"idon by man on horse­
back or (using dry battery) as one man load. 
When used with PE-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 1'requency 
change. Used by Sig.C, CAY, ENG, INF. 

Vehicular; ehort range, installed in tank, 
armored car, scout car and truck. Interphone 
Amplifier, integral With transmitter, pro-· 
vides cOllDllunication for personnel. in installa­
tions where nOise level is high. Same as 
SeR-5OS less one receiver. Used by AF. 

Pack; very short range "Bandie-Talkis" . 
Lightweight, self-contained two-vay voice 
radio set for parachute troops. Used by 
INF. 

Vehicular; receiver only of SCR-528 plus 
a separate interphone amplifier. -Installed 
1n tank and armored car. Interphone ampli­
fier provides cOlIIIIunication for personnel in 
installations where noiee level is high. 
Used by AF. 

JThe weights of the sets are for normal field operat1on, 
excluding accessories not required for the type of op­
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 IISl:t page 
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Rated 
lilDission Trans. 

& Mil1tary Power 
Major Radio Frequency Type Char.� OUtput-

...!nL Components l!Bnge-Mc !!2!:. In Miles � 
SCR-,4, Rece1 ver and 1.68-4.45 AM V01ce - 45 
Fig.No. Transmitter Stat10nary 

143' BC-669 20 ,.1-
Remote Con- Moving 
trol UIl1t 15 mi. 

RM-21 

SClI-593 Reoeiver 2.0-6.0 AM Voice 
J"1S·No. BC-728 

1434 

SCR-608 1 Tranam1tter 27.0-38.9 1M Voice - 30 
Fig.No. BC-684 Stationary 

1435 2 Receivers 15 mi. 
BC-683 Moving 

Mounting 10 mi. 
F'l'-237 

Remots Con-
trol 
RM-29 

SCll-609 Rece1ver and 27.0-38.9 l!"M Voice - 2 
fig.No. Tranam1tter 5 mi. 

1"36 BC-659 
Case CS-79 
Remote Con-

trol 
RM-29 

SCR-610 Receiver and 27.0-,8.9 l!"M Voice - 2 
Fig.No. Transmitter Stationary 

1"'7 Bc-659 5 mi. 
Case CS-79 Moving 
Remote Con- 3 mi. 

trol 
RM-29 

Plate Supply 
Unit 
PE-117 

Mounting 
F'l'-250 

"Thls ls the mil1tary characteristic distance range, see 
paragraph 1"0". 

bM•O• ls used to lndicate Master Oscillator control and 
Xtal to indicate crystal control. 

CSets Vi th which it is possible to establ1sh oOllllllllllication 
bT virtue of overlap in operating frequency ranges . Com­
aunication may also be establ1shed with airborne radio 
ssts which operate in the same frequencT range. Obsolete 
sets not covered, see paragraph 1409 for their frequency 
overlap. 
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Freq. Preset 
Controlb Chaanels --- --,--

Xtal 6 
(Holder 
F'l'-171) 

4 

Xtal 10 
(Holder 
F'l'-241) 

Xtal 2 
(Holder 
F'l'-241) 

Xtal 2 
(Holder 
F'l'-241) 

COJIIIIIUn1cates 
Withc 

SCR-l77 ,188,193, 
197,203,209,210, 
245,284,288,299, 
399 ,499 ,506,511, 
536,543,593,694, 
AIf/TRC-2, 
AIfjvRc-l 

SCR-177,188,193, 
197 ,203 ,209 ,245, 
284,288,299,399, 
499,506 ,511,536,. 
543,694� 
AIf/TRC-2 , 
AIfjvRC-1 

SCR-293 ,294 ,298, 
508,509,510,528 
538,608,609,610, 
619,628,808,828, 
AIf/CRC-3 

SCR-293,294,298, 
508 ,509,510,528, 
538,608,609,610, 
619,628,808,828, 
AN/CRC-' 

SCR-29' ,294 ,298, 
508,509,510,528, 
538,608,609 ,610, 
619,628,808,828, 
AN/CRC-3 

Type 
Antennad 

15-Ft. Wh1p 
(113-49 to 53 Incl. ) & 
7 Ft. Radial Ctpse. 
CP-15 added for DOD-
veh1cular uee. 
(F1g. 1461b) 

7-Ft. Telescoping Whlp 
AIf-75-A 
(F1g. 146la) 

9-Ft. Wh1p 
(113-51 to 53 Incl. ) ,  or 
6-Ft. Whip 
(113-52,53) In lIalf-traclt 
(Flg. 1461b) 

l,-Ft. Telescoping Whip 
AIf-29-C or 
27-Ft. W1re :for _rg. 
(Fig. 146la) 

l,-Ft. Telescoping Whip 
AN-29-C or 
27-Ft. Wire for _rg. 
9-Ft. Whip (113-50-52) 
For Vehicular Use 
(Figs. 146la & 1461b) 

dAntenna is part of set. Figure numbers refer to sketches 
of representative antennas. 

epower supply units are nonaa1ly furnished as a part of 
the radio set unless stated otherWise. The recently 
adopted po11cy of shipping eqUipment "less batteries" 
requires that dry batteries, in general, be requisi­
tioned separately. Storage batteries, except veh1cular, 
are suppl1ed Vi th the set. 



Power 
SuppI.;ye 

Pover UnIt :>E-loB 
Incl . l2V. Stor. 
Bat. 
Paver Supply l1n1 t 
PE-110 

Star. !at. BE-54 
(Chargeable from 
6v. or l2V. llat. ) 

Vehleuler l2V. or 
24v. Bat . 
(Dynemotor Inte­
gral with Xmtr & 
Rec . ) (DM-34,12V. 
or lM-36 , 2"V. 
for Ree. ) (DM-35 , l2V. or !»If-57, 
24V. tor Xmtr -
Des1sneel. for 5 
Min. "ON" 15 MIn. 
"OFF" Operation) 
Remote Control -
I Bat. BA-27 

1 !at . BA-39 
1 !at. BA-40 
1 Bat . BA-41 
( Internal, Bias) 
Remote Control -
1 Bat. BA-27 

Vehiculer 6v. 
or l2V. Bat. 
with Plate 
SUpply Unit 
PE-117, or Power 
Unit PE-120 
1 Bat. BA-41 
( Internal, Bias) 
Field U.e -
1 llat. BA-39 
I Bat. BA-40 
1 Bat. llA-41 
( Internal ,  B1 ... ) 
Remote Control -
1 Bat. BA-27 

Pover Input 
Re9u1�entBf 

Receiving -
22OW. , 115V. , 60 
cycle AC , or 
5 . 5A. at l2V. DC 
Trensml. tt1Dg -
55(J\{. , 115V. , 60 
cycle AC at 
8� Pover Factor 

1.85A. at 2V. DC 
Battery charger 
1 . lA .  at 6v.DC or 
o . 85A. at l2V.DC 

Xmtr and R .. os. -
l6A. at 24V.DC or 
28A. at l2V . DC 

Rece1ving -
O . 9!IA. at l.5V. 
28 Ma. at 9OV.DC 
Transmitting -
0.91Ut. at l.5V.DC 48 Ma .  at 90'1. DO 
0.;lA. at 7 . 5V .  DC 
50 Ma. at l5OV.DO 

Vehicular Opera­
tion -
'ii'eCelv1ne; -
2.7A. at 6.2V.DC 
or 
2 . 25A. at 12.4v. 
DC 
Transmitt� -
3. 25A. at � 2V.DC 
or 
2 . 6A .  at 12 . 4v.DC 

MaIntenance 
EQuipmentS 

Test Set 
I-56, Volt­
Olmmeter 
1-107, 
PM SiS. Gen. , 
Adapter 
l!'T-384 , I; to 20 Me. 
Sensitive 
Preeision 
Wavemeter, 
Cord. CD-786 

ME-13 or 
ME-73 

ME-13 or 
ME-73 

Weight 
In Use 
(Lbs . )  

919 

24J 
Portable 

30J 
Vehiculer 
( Incl. 

FT-3381 

200 
(Basic 
Unlt with­
out In­
stallation 
Components 
ancI. Remote 
control) 

55.1 
without 
Remote 
Control 

68.1 
With Re­
mote Con­
trol 

117 
WithOut 
Remote 
Control 

130 
With Re­
mote Con­
trol 
(Both wts. 
include 
Case CS-79 
ancI. Bat­
teries )  

fAC power input reqUirements are given i n  _tts . To ob­
tain volt-amperes el.iviel.e vatt. by 0.8 to 0.9. 

Br.!aintenance equipment is not furniehed as a part of the 
racl.io set unless so 1ncI.icateel.. Listecl. here are elec­
trical instrumente which may be requ1reel. to provide norJll­
a1 servicins of the sets. 

TM or 
Inet .lloruth 

'lM 11-625 

'I'M 11-859 

TM 11-620 
'lM 11-;08 
(Remote 

Control) 

'I'M 11-615 or 
TM 11-6l5A 
TM 11-308 
(Remote 
Control) 

'I'M 11-615 or 
1)\ ll-615A 
'I'M 11-308 
(Remote 

Control) 

Par . 1408 

Remarks 

Ground, transportable and veh1culer; med1lU11 
power transportable cOllllllaIld sst for use 1D 
vehicle or as field statton. Equipped With 
its own gaSOline cl.r1ven source of power for 
el ther application. Receiver may be operatecl. 
from storage battery when gasollne cl.riven gen­
erator Is not operating. Transmitter and 
power unit lIIll.y be contro11ec1. from a distance 
of 18 feet with Renote Control RM-21. Sub­
stl tute Stancl.ard.. Used by CAC (MA) . 
Pack ancI. vehicular; Push button controllecl. 
rad10 receiver for rsception of alert or 
warning messages. Useel. by CAC (AAA ) ,  Dl'G. 

VehIcular; short range , sUdlar to SCR-508 
except in frequency. Proviel.es communication 
for Anti-Alrcraft ancI. Anti-Tank Warning aDd 
control Nets. Basic sections at Battalion 
COJllll8llcl. Post, for Fire Control and Fire Direc­
tion Nete, and for Intra-Battalion Communica­
tion. Installeel. 1n armorecl. car, half track 
and truck. Arransecl. for remote control oper­
ation. When pre.ent stocks are exhaustecl., 
RM-29 Will no longer be supplied as a C<lll­
ponent J Remote Control Equipment RC-261 will 
then be ordered separately. Useel. by FA, TD. 

Pack; low power, intencl.eel. for operation on 
cl.ry batteries from a stationary position. 
Higher frequency counterpart of SCR-509. 
Arrangecl. for remote control operation. When 
present etocks are exhaustecl., RM-29 will no 
longer be suppliecl. as a component; Remote 
Control RC-261 vill then be ordereel. sepa­
rately. Useel. by FA, TD. 

Pack ancI. veh1 eular; low power, Sue as 
SCR-609, with adcl.1 tlonal components for 
use with 6-volt or 12-volt veh1cular storage 
battery ancI. equippecl. vi th shock mount for 
mounting in a vehicle. Arrangeel. for reJllote 
control operation. When present stocke are 
exhaustecl., RM-29 will no longer be supplied 
as a cOJDponent ; Remote Control Equipment 
Rc-26l will then be ord.ereel. separately. 
When present stocks of PE-1l7 are depleted, 
PE-120 which operates on 6, 12 or 24 volte , 
DC, Will be suppllec1. as a component. 
Usecl. by FA , TD. 

�e flrst 'I'M lietecl. for each radio set covers the com­
plete set 1 subsequent 'I'M' .  cover components of that eet. 
All are nonoally euppl1eel. w1 th the radio set. 

JThe welBhts of the sets are for nomal field operation, 
excluel.lng accessories not required for the type of 
operation indicateel.. 

Table contlnuecl. on next page 
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RADIO �ETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. ( Cont i nued )  

!!mission 
& Military 

MaJor Radio Frequency Type Char.BaDge 
!Z!!e C!1!!!I!onents Rge-Mc 

SCR-619J Receiver and 27. 0-38.9 
Fig.No. Transmitter 

1438 00-1335 
Mounting 

Fl'-506 
3 Battery 
Boxes 

CH-291 

SCR-624 Case CS-80 100-156 
Fig.No. Containing 

1439 Transmitter 
00-625 

Receiver 
Bc-624 

Rack FT-244 
Control Box 

BC-1175 
BC-1171 
BC-1176 

2 Telephones 
D-8 

SCR-628 Transmitter 27.0-38.9 
FiS·No. 00-684 

1440 Receiver 
Bc-683 

Mountlng 
Fl'-237 

Remote Con-
trol 
RM-29 

SGR-694-AW Receiver and 3.8-6 . 0  
Fig.No. Transmitter 

1441 BC-1136 

SCR-694-C Receiver and 3.8-6 . 5  
Fig.No. Transmitter 

1442 BC-1306 

� In Milesa 

FM Voice 

AM Voice -
Line-of-
Sight 
Max. 130 
mi. Grd. -
to-Plene 

FM Voice -
Stationary 
15 mi .  
Moving 
10 mi. 

AM Field Use-
CW-30 mi . 
Voice-15 
Vehie.Use-
CW-15 mi. 
Voice-7 

AM Field Use-
CW-30 mi. 
Tone-20 
Voice-15 
Vehic.Use-
CW-15 mi. 
Tone-10 
Volce-1 

Rated 
Trans .  
Power 
Output-
� 

1.5 

8 

30 

Vehle . -
'""25 

CW 
7 

Voice 
Field-15 

CW 
5 

Voice 

Vehio . -2'0 
CW 

7 
Voice 
or Tone 

Field-
10 
CW 

5 
Voice 
or Tone 

�is is the military characteristic distance range, see 
paragraph 1404 . 

bM.O. is used to indicate Mester Oscillator control and 
Xtal to indlcate crystal control. 

Csets with which it is possible to establish communication 
by virtue of overlap in operating frequency ranges . Can­
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. 
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Freq. Preset CCIIIIIlUllicates Type d Controlb � WithC AntellWl 

Xtal 2 SCR-293 ,294 ,298, Pack -
508 ,509 ,510 ,528, 4-172 Ft. Whip 
538,608,609,610, (AB-23/GR, AB-24/GR) 
619,628,808,828, Field Use -
AII/CRC-3 12-Ft. Whip 

( 3  All-21/GR , 1 AB-22!GR j 
2 All-23/GR , 1 AB-24/GR 

Vehicular -
9-Ft. Whip 
(/013-116 to 118 Incl. )  
(Fig. 1461b ) 
(See Remarks) 

Xtal 4 SCR-624, RC-256 , 1/2-Wave J Ant. A11-94 
(00-11 or RC-257, on 50-Ft. Mast MA-7 

similar) AII/TRC-7, (FiS. 1465) 
AII/VRC-l 

xta! 10 SCR-293,294,298, 9-Ft. Whip 
(Holder 508 ,509 ,510 ,528, (MS-51 to 53 Incl. ) ,  
FT-241) 538,608,609 ,610, or 6-Ft. Whip 

619,628,808,828, (/013-52,53) In Half-track 
AII/CRC-3 (Fig. 1461b) 

M.O .  Nons SGR-177,188,193, 15-Ft . Whlp 
(Xtal (See 197 ,210,245,284, (MS-49 to 53 Incl. ) ,  or 
Cali- Remarks) 288,299 , 399,499, 1/2-Wave Sloping lIire 
brated) 506,511,536,543, (Fig. 1461b without 

or 593, 694, base, & 1466 ) 
Xtal AN/TRC-2, 

(Holder AII/VRC-l 
Fl'-243) 

M.O. None SGR-177 ,188,193, 15-Ft. Whip 
(Xtal (See 197 ,210,245,284, (/013-49 to 53 Incl. ) 
Cali- Remarks) 288,299,399,499, and Ctpse. CP-12, CP-13 
brated) 506,511,5;6,543, or 1/2-Wave Sloping 

or 593,694, lIire AN-160 
Xtal AII!TRC-2, ( Flgs. 1460 & 1466) 

(Holder AN/VRC-l 
Fl'-243) 

dAntenna is part of set. Figure numbers refer to sketches 
of representative anteDDas . 

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. 



Power 
suppli' 

3 Stor.Bat. BB-54 
in 3 Bat. Boxes 
CH-29l 
Recharseable from 
6v. ,  12V. or 21fV. 
DC souroe with 
Bat. Charger P!}-219 

Power Input 
Requirementsf 

Transm1 ttilU! -
5 . 5A. at ¥-DC 
Receiving 
3 . 5A. at 6V.DC 

Maintenance 
EQuipmentg 

ME-13 or 
ME-73 

Weight 
In Use 
(Lbs. )  

47 
Pack 
120 

Vehicular 

1M or 
Inst .BooJ[h 

Par . 1408 

Remarks 

Pack and vehicular; light weight, similar in 
function to SCR-6Q9 and SCR-610. Can be operat­
sd while being carried in man-pack operation on 
packboard. Will give approx. 6 hours operation 
from its 6-vo1t bettery 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-6Q9 
and SCR-6l0. A ground plane antenna similar to 
that illustrated in Fig. 1472 IDlI3 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 
Com' l ll5V. or 
23OV. 60 cycle 
AC or from Power 
Unit PE-75 

325'<1. , ll5V. 60 
cycle AC 

IE-l9 or 
IE-12, and 
I-56; or 
IE-36 and 
1-139 

• AAF Tech- Air transportable; for ground-to-plans, or 

(Not s�plied as 
a canponent part) 
Telephones -
4 Bat. BA-30 

Vehicular 12V. or Xmtr and Rec. -
24V. Bat. 14A. at 24v.DC 
(D)'namotor Integral or 
with Xmtr andRec. ) 24A. at 12V.DC (IM-34, 12V. or 
DM-36, 24v. for Ree.) (IM-", 12V. or 
DM-37, 24v. for 
Xmtr - des igned for 
5 Min. "ON" 15 Min. 
"OFF" Operation) 
Remote Control -
1 Bat. BA-27 

Hand Gen. C1i-53 
Bat . BA-37 
Bat. BA-38 or 
12V. Vehicular 
Bat. and Vib. 
Power Supply 
PE-l56 

HaD4 Gen. C1i-58 
and Bat. BA-48, 
or 6v. ,  12V. or 
24V. Vehicular 
Bat. and Vib. 
Power Supply 
PE-237 

llA . at 12V.DC 
(PE-l56) 
( 500v.DC, 6v. 
DC and l.5V.DC 
derived from 
C1i-53 or PE-156) 
(Rec. IDlI3 be op­
erated for ap­
prox. 8 hrs. on 
Bat. BA-37 and 
BA-38 ) .  

lOA. at l2V .nc 
(PE-237) 
Approx. 5OW. at 
425V .DC, 6v.DC & 
1. 5V.DC derived 
from C1i-58 or 
PE-237. 
(Receiver IDlI3 be 
operated for 
approx. 20 brs. 
on Bat. BA-48) 

Test Set 
I-56, Volt­
Ohmmeter 
1-107, 
PM Sig.Gen. , 
Adapter 
:rr-38If, 
4-20 Me. Sen­
sitive Pre­
cision Wave­
meter, 
Cord CD-786 

165 
(BaSic 
Unit with­
out In­
stallation 
Canponents 
and Remote 
Control) 

85 
Field Use, 

175 
Complete 

108 
Field Use, 

193 
Vehicular 

Use 

f AC power input requirements are given in watts. To ob­
tain volt-emperes divide watts by 0.8 to 0.9. 

gMaintensnca 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. 

nicel Order ground-to-ground cOlllllUllication. Control Box 
AN 08-10-lB5 BC-1l75 is used for master control and chamlel 

selection at the set. Control Box BC-1171 pro­
vides sand-receive control and channel selection 
at a remote point up to 500 feet from the sta­
tion. Control Box BC-1l76 provides only send­
reoeive control from remote point up to 2 mi. 
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-5i!2 
airborne sets except for paver source and addi­
tionsl equipment for ground use. Used by AAF. 

1M 11-620 
TM 11-308 
(Remote 
ContrOl) 

Preliminary 
Instruction 
Book 

TM 11-230 

Vehicular; short range, for providing c<lllllDllll1ca­
tion for Anti-Aircraft and Anti-Tank Warning and 
Control Nets. BaSic sections at Battalion Com­mand Post, for Fire Control and Fire Direction 
Nets , and for Intra-Battalion Communication. In­
stalled in truck and half-track. Same as SCR-608 
less one receiver. 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. Used by FA, TIl. 

Pack; ground, transportable; and vehicular; 
provides cOJIIIIunication 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 IlIF. 

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 vehicla or man pack. 
Replacement for SCR-281f. Used by SiS.C, CAC, 
FA, IlIF. 

�he first TM listed for each radio set covers the oom­
plete set; subsequent 1M' 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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RAPIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA . ( Cont inue d )  

:!'ll!e 

SCR-808 
Fig.No. 

l"} 

SCR-828 
Fig.No. 

1�44 

RC-256 
Fig.No. 

1445 

RC-257 
Fig.No. 

1� 

r/CRC-3 
18·No. 
1"7 

MaJor Radio 
CS!!!I!onents 

1 Transmitter 
BC-924 

2 Receivers 
BC-923 

Mounting 
Fl'-237 

Transmitter 
BC-924 

Receiver 
BC-923 

Mounting 
Fl'-237 

Receiver 
BC-6}9 

Freq.Meter 
Bc-638 

Frame PM-39 

Trsnsmltter 
Bc-640 

Trsnsmltter 
PA-82l8 

Receiver 
PA-8098 

Xmtr Control p-8209 
Rec. Control 

P-8208 
(Combined in 
Xmtr Kit 

PMT-5OBC 
Rec. Kit 

FSKR-l5BC) 
Crystel Kit 

P-8214 
(See Remarks) 

Frequency 
Rge-Mc 

27 . 0-38.9 

27.0-38.9 

100-156 

100-156 

Type 
M2!h 

PM 

PM 

AM 

AM 

liln1ssion 
&, Military 
Char. Range 
In Milesa 

Voice -
Stationary 
15 101. 
Moving 
10 mi .  

Voice -
Stetionary 
15 mi .  
Moving 
10 mi .  

CW, Tone, 
Voice 

Tone , 
Voice 
Line-of­
Sight 

Voice -
25 mi .  

Rated 
Trans . 
Power 
Output-
� 

35 
High 

2 
Low 

35 
High 

2 
Low 

50 

50 

Brhis is the military c�cteri8tlc distence range, see 
paragraph 1404. 

bM•O• is used to indicate Master Oscillator control and 
Xtel to indicate crystal control. 

CSets with which it is poseible to establish cOJlllllll1lication 
by virtue of overlap in operating frequency ranges. Com­
munication may also be ·esteb1ished with airborne radio sets 
which operate in the eame frequency range . Obsolete sets 
not covered, see paragraph 1409 for their frequency 
overlap . 
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Freq. Preset 
Contrclb 

� 

M.O. 4 
(Xtal 
Calibrated) 

M.O. 4 
(Xtal 
Calibrated) 

None 

Xtel 1 

Xtel 1 

COJIIIIIIl1licates 
Withc 

SCR-293 ,294 ,298, 
508 ,509 , 510 ,528, 
538,608,609,610, 
619 ,628,808,828 

SCR-293 ,294 ,298, 
508 ,509 ,510,528, 
538,608,609,610, 
619 ,628,808,828 

SCR-624, RC-257, 
AN/THC-7, 
AN/VRC-1 

SCR-624, RC-256, 
AN/TRC-7, 
AN/VRC-1 

SCR-298 ,608 ,609 , 
610,619 ,628,808 , 
828, AN/CRC- 3 

Type 
Antenna4 

9-Ft. Whip 
(MS-5l to 53 Inol. ) or 
6-Ft. Whip MS-52, '3 
(Fig. l46lb) 

9-Ft. Whip 
(MS-5l to 53 Incl. ) or 
6-Ft. Whip MS-52," 
(Fig. 1461b ) 

Bal. Vert . Hal1'-wave 
Dipole Rc-81 on 9O-ft. 
Mast AN-56. Nomally 
supplied with RC-257 
(Fig. 1467 ) 

Bal. Vert . Half-wave 
Dipole RC-81 on 9O-ft. 
Mast AN-56 
(Fig. 1467 ) 

Adj . Vert . Cou:. Half­
wave Dipole (F.M. Link 
1566 or 1628 ) ,  or Vert . 
Hal1'-Rbombic and 
Coupling Unit 
All in Ant . Kit P-8212 
(Figs. 1468 &, 1469) 
(Ants. normally 1Iltcl. on 
50-ft. plywood Mast 
AB-38/CR, not incl. in 
Ant. Kit) 

dAntenne is part of set except for AN/CRe- 3 in which case 
it is part of a system. Figure numbers refer to sketches 
of' representative antennas . • 

&Power supply units are normally furnished as a part of 
the radiO set unless steted 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. 



Vehicular l2V. 
or 24v. Bat. 
(DyMmotor Inte­
eral with Imtr 
aod Bee . )  
(DM-64, l2V . or 
DM-66, 24v. for 
Bee . )  (lM-65 , 
l2V. or DM-47 
21<V. for Imtr) 
Vehicular l2V. 
or 24v. Bet. 
(Dynamotor Inte 
gral wlth Imtr 
aod Rec . )  (r.\-64 J l2V. or 
DM-66, 24v. for 
Rec . )  (DM-65, 
l2V. or DM-47 , 
24v. for Xmtr) 

Rectlfler RA-42 
and 115V . or 
2�OV. 60 cycle 
C<&' 1. Power 

115V. or 2�. 
60 c)'Cle 
Cca'l POYer 

115". , 60 cycle 
AC frail PE-75 
(Dot supplled 
as a component 
part) 

Power Input 
Requlrementsf 

Xmtr aod Rece. 
2M. at 2liv.DC 
or 
4OA. at l2V.DC 

Xmtr aod Bec. 
20A. at 24v.DC 
or 
3�. at 12V .DC 

Maintenance 
Equipmentg 

9OW. J 115V. or RCA Volt-
23OV. 60 cycle o.bmyst Jr. 
AC or s llnilar 

86O'O. ll5V . or 
23OV. 60 cycle 
AC 
( 1.18 KVA for 
RC-256 and 
RC-257 to­
gether) 

Jrmtr -
290'0. 115V. 
60 cycle AC 
Reo. -
75W. 115V. 60 
eyele AC 

Microem­
meter , 
P-81oo 
(Part of 
AN/CRC-3) 

Weight 
In Use 
( Lbe . )  

TM or 
lnat.Bool<fi 

225 TM 11-601 
(Basic 
Unit wi th-
out In-
stallation 
Ccmponents) 

190 'I'M 11-601 
(:Basic 

Unit with-
out In-
stallation 
Componente) 

600 AA:F Tech­
nlcal Order 
AN 08-J.O-227 

4050 AA:F Tech­
nical Order 
AN 08-10-227 

Prel1m1nary 
Instruction 
Book for 
Signal Air­
craft Warn­
iJl6 System 
Cammm1ca­
tions 
Equipment 

Par . 1408 

Remarks 

Vehieular; short range ,  used in sea coast Artl11ery 
Batteries aod by Military Pollee . S1m1ler to 
SCR-608 except using erystel calibrated, master 
oscillator control and interphone amplifier inte­
gral vith transmitter for use in installations 
where noles level is high. Usad by CAe , MP. 

VehIcular; ussd in sea coast Artillery Batteri ee 
aod by M1litary Police. Same as SCR-808 les8 one recelver. Used by CAC , MP. 

Ground, transportable; 'recelving �u1pment only, 
used with trensm1 ttlng equlplllent RC-257 as a single 
channel rad10 link tenn1nal station in conJunction 
with other VHF eqUipment. A 9:x 9 :x  7 ft. or larger 
waterproof ehelter 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. (BCo639 also used in 
VHF Fighter Control Equipment SCR-56" 564 , 565, 
566, 567, 574, 575 , 6;;, 6,4, 6,7 , 644, 645 and 
AJI/CRC-2) • Used by AA:F. 

Ground, transportable; trensm1ttlng equipment only, 
used vtth receiving equipDient RC-256 as a single 
channel radio link tenninal station in conJunctlon 
vtth other VHF equipment . A 9>: 9 :x  7 ft. or larger 
waterproof shelter i8 required to house the eam­
bined equIpment . May be operated from a remote 
point, OVer telephone lines, up to a distance of 
8 miles; or up to 14 miles vtth the additIon of 
Telephone Repeater EE-99. (BC-640 also used in 
VHF Fighter Control EqulpllleDt SCR-562 , 567 , 573, 
632,  6�7 , 64; and 645 ) .  Used by All. 

Air transportable; commercial pOlice radio set, 
modified for use in Air Warning service. Pack­
aged for transportation by air. Transmitter of 
AN/CRe-� employe a frequency multiplication of 
32 tllnes crystal frequency. Replaced by 
AN/CRC-3A. PlVcurement eimilar to AN/CRC-;A. 
Type numbers of tbe major components are thoee 
assigned by the manufacturer (Galvin Mfg. Corp. ) 
and are not Signal Corps designations. Used 
by All. 

l' AC power input requirements are given in watts . To ob­
talJl volt-amperes c:i vide watts by 0.8 to 0.9. 

�1Jlt"ll8DCe equipment ie not fUrniehed as a part of the 
raeUo set llDless eo indicated. Lieted here are elec­
trlcal instrument .. which may be required to provide nOl'lll­
al eerviciJl6 of the sets. 

h.n.e first 'I'M listed for each radio set covers the e()!ll­
plete set; subsequent 'I'M' 8 cover components of tbat set . 
All are normally supplied with the radiO set. 

Table contInued on next pege 
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RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. ( Cont inued) 

TlPe 

AB/CRC-3A 
Fig.lio. 

14·1 

AB/TRA-l 
(Amplifier 
EqUipment ) 
Fig.lio. 

14J,8 

AII/TRC-l 
Fig.No . 

1449 

Major Radio 
Components 

Rated� 
lilnl.ssion Trans . 

& M11i tary Paver 
Frequency Type Char.Ran8e Output­
Ranse-Mc � In Milesa � 

Transmitter 30-.0 
PA-821,4 

FM Voice -
25 m1. 

50 

Receiver 
PA-8245 

Xmtr Control 
P-8209 

Rec. Control 
P-8208 

(Combined in 
Xmtr Kit 

FMl'-50BD 
Reo. Kit 

FSK!l-l5BD) 
Crystal Kit 

P-8214 
(See Remarks ) 

Amplifier 
AM-8/TRA-l 
Spare Parts 
Kit 

MK-ll/TRA-l 

Transmitter 
T-l!,fTRC-l 

Receiver 
R-19/TRC-l 

10-100 250 

10-100 FM Voice - High 
25 mi . Power 
( Line-af- 50 

sight ) 
Low 
Power 

10 

aThis is the military characteristic distance range , Bee 
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 cOllBllUllication 
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. 

392 

Freq. b Preset 
� Channels 

Communicates 
Withc 

Type Antenna,d 
Xtal 1 SCR-298,608,609, 

610,619,628,808, 
828, AB/CRC- 3  

AdJ . Vert . Coax. !!alt­
""ve Dipole (F .101. Link 
1566 or 1628 ) ,  or Vert . 
Half-rhombic and Coup­
ling Unit. All in Ant. 
Kit p-8212. 
(Figs. 1468 & 1469) 
(Ants. are normally lIItd. 
on 50-ft. plywood Mast 
AJ3-38/CR, not inol. in 
Ant . Kit ) 

3-Elem. Directional 
Array ( Incl. in Ant. 
System AS-19/TRC-l) 
(Furnished vith AB/TRC-l, 
3 or 4) (Normally mtd. 
.0 ft. above ground) 
(Fig. 1470) 

Xtal 1 AII/TRC-l,AII/TRC- 3, 
AII/THC-4 

3-Elem. Directional 
Array ( Incl. in Ant. 
Syetem AS-19/THC-l) 
(2 supplied) 

(Holder) 
Xmtr 

( FT-24l) 
Rec . (Fig. 1410) 

(FT-21,3 )  (Ant . Extension Kit 
MX-14l/TRC-l incl. for 
raiSing ant. from 40-ft . 
to 50-ft. when only one 
antenna is required. ) 

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 . 

epover 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. 



115V. , 60 cycle 
AC tram. PE-75 
(Not supplied 
as a cCllllpOIlent 
part) 

Pover supply 
PP-13/'I'RA-l 
(Operates from 
115V. , 60 cy­
cle AC Caa'l 
Power or Pover 
Unit PE-75 
normally sup­
plied with 
AN/mC-l, 
AN/mC-3 or 
AN/mC-!') 

115V. , 60 cy­
cle AC Com'!. 
Power or 
Pover Unit 
PE-75 

Power Input f Requirements 

Xmtr -
29OW. 115'1. 60 
cycle AC 
Rec. -
75'0. 115V. 60 
cycle AC 

8Oow. , 115'1. , 
60 cycle AC 

Xmtr -
25OW. 115'1. 60 
cycle AC 
Rec. -I1iliW. 115'1. 60 
cycle AC 

Maintenance 
Equipmentg 

MiCl'08Jllllleter 
P-8l00 (Part 
of AN/caC-3A) 

Test Set 
I-56 (Fur­
nished vith 
the asso­
ciated 
AN/mC-3 or 
AN/TRC-!') 

Test Osc. 
TS-32/TRC-l 
(Part of 
AN/TRC-l) 
and 
Test Set 
I-56 (Not 
Included) 
(Spare parts 
and running 
spares furn­
ished to ef­
fect average 
repairs and 
maintenance) 

Weight 
In Use 
(Lbs. )  

TM or h lnet.Book 

Preliminary 
Instruction 
Book for 
Sisnel Air­
craft Warn­
ing System 
COIIIIIIUIlica­
tioos 
Equipment 

282 TM 11-2601 
(Lese Run-
ning Spares 
& Spare 
Parts Kit 
MK-ll/TRA-l) 

1435 TM 11-2601 
TM 11-900 
(Pover Unit) 

Par . 1408 

Remarks 

Air transportable; similar to AN/caC-; excspt 
transmitter amploys a frequency multiplication 
of 8 times crystal frequency. Replaces AN/CRC-3. 
Usuall;y obtained in groups of 30 sets. Antenna, 
spare parts, crystal kits, maintenance equip­
ment, etc. except 50-foot plywood mast provided 
00 a sTstem bas1B. Type numbers of the maJor 
cOlllponents are those assigned by the manufac­
turer (Galvin Mrg. Corp. ) and are not Signal 
Corps deaisnetiona. Used by AM. 

Ground, transportable; amplifier equipment for 
use in cOIlJunction with RadiO Set AN/TRC-l, 
Redio 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 statioo. De­
signed to operate vith a voice frequency band 
from 200-12000 cycles and, in conjunction with 
spiral-four carrier terminal equipment, will 
provide four telephone circuits, any OIlS of 
WIlich may be used to provide one facsimile Oir­
cuit or four voice frequency telegraph circuits. 
Transmitter amploys a frequency multiplication 
of 96 times crystal frequency. Includes provi­
sioo for inetallatioo ae an inte:nnediate auto­
matic radio relay station. Provision is made 
for coupling directly to spiral-four cable and 
carrier Telephone Terminal CF-l WIlen the radio 
circuit is used as a part of the Sisnel Corps 
four-channel carrier telephone system. Alter­
natively, this set may be used on a single chan­
nel basiS, push-to-talk, in WIlich case it can 
be remotely controlled and the transmitter sat­
isfactorily voice modulated from a distance of 
2 miles over Wire W-llO-B, using Remote Control 
Equipment AN/TRA-2. (Not furnished as a COlll­
ponent part. )  This distance may be extended to 
7-1/2 miles of Wire W-llO-B WIlen used with Oper­
ations Center AN/TTQ-l which includes an aUX­
iliary amplifier. Used by Sig.C, AM. 

f AC pover input requirements are given in watts. To ob­
tain volt-amperes divide watts by 0.8 to 0.9 

�intenance equipment is not furnished as a part of the 
radio set unless so indicated. Listed here are elec­
trical instruments vhich may be required to provide norm­
al servicing of the sets. 

�e first TM listed for each radio set covers the com­
plete set; subsequent TM' s cover cOIIIponents of that set . 
All are normall;y supplied with the radio set.· 

Table continued 00 next page 
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:lne 

� 
Fi8·lo. 

1450 

AB/'mC-; 
Fi8.lo. 

1451 

M/TRC-4 
1'18.10. 

1452 

AN/'mC-7J 
Fig.No. 
145; 

Major Radio 
C!!!!!!onents 

Receiver and 
Tre.nsm1tter 
BC-l;06 

Receiver and 
Tre.nsm1 tter 

RT-12/TRC-2 

2 TranSmitters 
T-14/TRC-l 

2 Receivers 
R-19/TRC-l :3 Telephones 
EE-8 

; 'l.'ransmi tters 
T-14/TRC-l 

; Recelvers 
R-19/TRC-l 

1 Control Box 
C-2l/TRC-l 

; Telephones 
EE-8 

Receiver and 
Tre.nsm1 tter 
RT-53/'l'RC-7 

l!laission 
& M1l1tsrT 

Frequency TYPe Char.RSIlge 
R!!:!lile-Mc 

;.8-6.5 

2 . 0-3.4 

70-100 

70-100 

100-156 

Mod. In M1lesa 

AM cw-80 mi. 
Tone-
VOice 

»I VOice -
25 mi . 
per link 
(Line-of-

sight) 

»I Voice-
25 mi. 
per link 
(L1I1e-of-
Bight) 

AM VOioe -
35 mi. 
GroUlld­
to-Plane 
(L1ne-of-
sight) 

Rated 
Trans .  
Power 
Output-
Watts 

PE-162 
20 
cw 

7 
Tone or 
VOice 
GN-57 

10 
cw 

5 
Tone or 
Voice 

High 
Power 

50 
Low 
Power ' 

10 

High 
P01l8r 

50 

Low 
Power 

10 

�is ie the mill tary character1etic distance range, see 
paragraph 1404. 

�.O. is used to 1Ild1cete Master Oscillator control and 
Xtal to 1Ild1cate crystal control. 

°Sets with which it is possible to establish communicetion 
b1 virtue of overlap 111 operat1llg frequency ranges. Com­
munication may also be established with airborne radio 
sets which operate in the same frequency range. Obsolete 
eets not covered, see paragraph 1409 for their frequency 
overlap. 
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Freq. b Control 

M.O. 
(Xtal Cal-

Ibrated) 
or 

Xtal 
(Holder 
Fr-243) 

Xtal 
(Holder) 

Xmtr 
( Fr-24l) 

Rec. 
(Fr-24;) 

Xtal 
(Holder) 

Xmtr 
(Fr-24l) 

Rec. 
(Fr-24;) 

Xtal 
(DC-11 or 
Similar) 

Preset 
� 

None 
(See 

Remarks) 

1 

1 

2 

COIIIIIIUIlicetes TYPe 
WithC Antelllllld 

SCR-177 ,188,19;, 1/4-Wave Inv. L Ant. 
197,203,209 ,210, vith Ctpse. ( for 
245,284,288,299 , 2 .0-3.4  Me. )  or 
399,499,506 ,511, 1/2-Wave Inv. L Ant. 
536,54;,59;,694, without Ctpse. ( for 
AlI/TRC-2, ;.8-6.5 Mc. )  
AlI/VRC-l (Fi8. 1458) 

AN/TRC-l,AlI/TRC-;, 3 Elem. Directional 
AlI/TRC -4 Array (Incl. 111 Ant. 

System AS-19/TRC-l 

AN/TRC -1 ,AlI/TRC-;, 
AN/TRC-4 

SCR-624,RC-256, 
RC-257, 
AN/TRC-7, 
AN/VRC-l 

(2 supplied) lorlllally 
mtd. 4O-tt. above ground 
(Fi8. 1470) 

;-Elem. Directlonal 
Array (Incl. 111 Ant. 
System AS-19/TRC-l 
(4 supplied) Nol1llall;y 
mtd .  40 ft. above 
ground 
(Flg. 1470) 

Vert. Conieel Dipole 
AS-12/TRC-7 mtd. on 
;O-ft. alum. Mast 
( Incl. in Ant. Assem­
bly AS-110/TRC-7) or 
1/4-Wave Whip 
AT-59/TRC-7 mtd. on 
set vi th flex. Ant. 
Base AB-;7/TRC-7 
(Fig. 1471) 

dAntenna 1s part of set. Figure numbers refer to sketches 
of representative antennas. 

epower supply units are nonnelly furnished as a part of the 
radl0 set unless stated otherwise. The recently adopted 
policy of shipp1llg eqUipment "less batteries" requires 
that dry batteries, in general, be requisitioned sep­
arately. Storage batteries , except vehicular, are sup­
plied with the set. 



Par . 1408 

Weight 
Power

" Supply 
Power Input f 
Reguirements 

In Use iN or h (Lbo .) Inst.llock lleme.rks 

1 !lend Gen. G1f-57 
or 2 Power Units 
PE-162 -
2 Bat. BII.-48 
2 Vib. Units 
PP-39tmc-2 
incl. 2 Star. 
Bat. lIB-54, re­
chargeable from 
6v. or 12V. 
vehicular bat . 
or G1f-57 or 
PE-162 

115V. , 60 cycle 
AC C01I1' l Power 
or Power Unit 
PE-15 ( 3  Sup­
plied) 
Test Set -
ne:t:BA-2 
1 Bat. B/I-30 
1 Bat. B/I-31 
Telephones -
6 Bat . BA- 3D 

115V. , 60 cycle 
AC COI!l' 1. Power 
or Power Unit 
PE-75 ( 3  sup­
plied) 
Teet Set -
lBat':BA-2 1 Bat . B/I-3D 
1 Bat . B/I-.;l 
Telephones -
6 Bat . B/I-30 

!land Generator 
G-3!TIlC-1 ,  
3 Bat. BA-65 & 
1 Bat . BA-211/U, 
or 
1 Bat. B/I-10 

Approx . 5OW. at 
425V. DC . ,  6V. ,  
DC ,  and 1 .  5V .DC 
:frOll eN-51, or 
lOOW. at 500v.DC 
and 1V. DC from 
PE-162 . Either 
receiver ma;y be 
operated for ap­
prox. 10 bra. 
from a tully 
charged BB-54 & 
PF-39!TRC-2 or 
for approx. 20 
bra . from lle.t. BA-48 
Xmtr -
25011. 115V. 60 
cycle AC 
Ree. -YOOW. 115V. 60 
cycle AC 

2 Xmtrs -
5offif.ll.5V • 
60 cyele AC 
2 Rees . -
2o"OW:"ll.5V • 
60 cycle AC 

Tren"",- _ •• "8 -
Approx. 22W. at 
4.5V. and l5OV. 
DC :from Hand 
Gen .  or 0 . 55A. 
at 4.5V. DC and 
O.125A. at l5OV. 
DC from Dry Bat. 
Receivinf; -
}80 Ma. at 4.5V. 
DC 
26 Ma. at l5OV. 
DC 

Teet Oac. 
TS-32/TRC-l 
and Test 
Set I-56 
(BOth part 
of AlI/TRC-3) 
(Spare parts 
and rwmlng 
spares furn­
ished to ef­
fect average 
repaire and 
maintenance )  

Teet Osc. 
TS- 32/TRC-l 
and Test 
Sst I-56 
(Both part 
of AK/TRC-4) 
(Spare parts 
and l'UDIling 
spares turn­
iahed to ef­
fect average 
repairs and 

malntElDflllce) 

U-19 

500 
(Radio 
equip­
ment 
only) 

3500 

85 
Approx . 

f AC power input requIrements are given in watts . To ob­
. taln volt-BllIperes divide watts by 0.8 to 0 .9.  

�intenance equipment ie not fUrnished a s  a part of the 
radio set unless so 1nd1oated. Listed here are elec­
trical instruments which may be required to provide norm­
al servicing of the sete. 

iN 11-2603 

7.'M 11-2601 
iN 11-900 
(Power Unit) 
7.'M 11-333 
(Telephone ) 

'I'M 11-2601 
iN 11-900 
(power Unit) 
TM 11-3;3 
(Telephone) 

Ground, transportable; and pack; epecial �or com­
munication from isolated units to headquartel'S. 
Two complete receiver and transmitter combinations 
each provided With sWitch seleotion of master os­
cillator or either of tvo crystal frequencies . 
Requires 12 to 11,. men for transportation. Used 
by Sig.C .  

Ground, transportable; Radi 0 Tanninsl Set utll ­
hes the eame basic components as Radio Set 
AlI!TIlC-l, but includes sufficient extra eqUipment 
to insure continuous 24-hour-a-day service as a 
four-channel carrier telephone rad10 term1nal 
used in conJunction with carrier Telephone Ter­
minal CF-! .  When the radio circuit is used as a 
link in the spiral-four oarrier telephone system, 
the carr1er telephone tel'lD1nal 1s located at the 
tendnal of the Wire system rather tban at the 
radio terminal. A spare trsnsm1tter and receiver, 
and spare pQWI>r units are furnished. Used by AAF, 
AGF, ASF. 

Ground, transportable; Badio Belay Set utilizes 
the same basic c<lIIIponents as Radio Set AK/TRC-l, 
but includee sufficient extra equipment to pro­
vide an independent two-way �our-channel radio 
repeater station With sufficient spare equipment 
to insure 24-hour a-day continucus service . Two 
transmitters and two receivers are required for 
the relay operation, With an extra unit of each 
provided aa a spare. Used by AAF, Am, ASP. 

Pack; ground, transportable; light Wl>ight , VHF 
cOllllllUllication set. Transportable by :four-man 
teem. Can be remotely controlled up to a dis­
tance of 2 mi. of Wire W-110-B by the ' addition 
o� 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 genera­tor only, and ( ; ) to trensm1t using band gen­
erator and to receive using battery supply. 
Used by AAF. 

�e �irst 'I'M listed for each radio set covers the COllI­
plete set; subsequent 'D4' s cover components of that 
set. All are noraalJ.y supplied With the radio set . 

JIiot available until late in 1944. 

Table continued on next page 
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RADIO SETS FOR GROUND USE - TACTICAL - DESCRIPTIVE AND TECHNICAL DATA. (�ont inued)  
Rated 
Trans .  
Powsr 

Major Radio 
CO!I!Ponents 

Emission 
& Millte17 

Frequsncy Type Char.BaDge 
R!!!Ig!-Mc � In Milesa 

output- li'req. � Controlb 
Preset Communicates 

WithC Type 

AlI/TRC-SJ 
Fig.No. 

1454 

Transmitter 
T-:50/TRC-S 

Receiver 
R-48/TRe-8 

2:50-250 

AlI/TRC-llJ 2 Transmitters 230-250 
Fig.No. T-:50/TRC-S 

1455 :1 Receivers 
R-48/TRC-8 

:5 Telephones 
U-S 

Ju'I/TRC-12J 3 Transmitters 2:50-250 
Fig.No. T-:50/TRC-S 

1456 3 Receivers 
R-Ii8/TRe-S 

, Telephones 
U-S 

Transmitter 

DI VOice ­
(Line-ot­

sight) 

DI Voice -
(Line-ot­

Bight) 

DI Voice ­
(Line-ot­

sight) 

AM HF Portion-

12 

12 • 

12 

75 ANjvRC-l 
Fig.No. 

1451 
BC-191 Stati0n&l7 (BC-191) 

Tuning Unit CW-60 mi .  
TIl-6 ; .0-4.5 Tone-40 mi. 6 
TIl-7 4.5-6.2 Voice-20 m1. (BC-625) 

AlIjvRc-; 
Fig.No. 

1422 

Receiver 
BC-:512 

Case cs-80 
Cont!,in1ng 

Transmitter 
BC-625 

Receiver 
Bc-624 

Rack F'J'-244 
Int.Cont .Box 
Bc-606 

Receiver and 
Transmitter 
BC-10CO 

Mounting 
FT-250 

( Light Tank M5) or 
FT-3l1 

(Mad.Tank M4) 

Moving 
1.5-1S . 0  CW-:50 mi .  

Tone-20 mi. 
Voice-15 m1. 
VHF Portion -

100-156 Voice -
Line-of-

100-156 Sight 
Max. 130 mi .  
Grd. -to-
Plane 

40-48 DI Voice 

"This is the milita17 characteristic distance range, see 
paragraph 1404. 

bM•O• is used to indicate Master Oscillator control and 
Xtal to indicate C17stal control. 

0.5  

cSets with Which i t  i s  possible t o  establish cOllllllUllication 
by virtue of overlap in operating frequency ranges . CCIII­
munication ma;y 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 . 
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M.O. 
(Temp. 
CCllllPensated 
Concentric 
Tuned Trans. 
Line) 

� 
Bone 

M. O .  None 
(Temp .  
CCllllPensated 
Concentric 
Tuned Trans . 
Line ) 

M. O .  None 
(Temp. 
CCllllPensated 
Concentric 
Tuned Trans .  
Line) 

M . O .  None 
BC-19l, (BC-19l& 

Xtal BC-312) 
(DC-ll) 4 
BC-625 ( Bc-625 & 

BC-624) 

M.O. None 
(Xtal Cal-

ibrated) 

AlI/TRC-S, 
AlI/TRC-ll, 
AlI/TRC-12 

AlI/TRC-S, 
AlI/TRC-ll, 
AlI,/TRC-12 

AlI/TRC-8, 
AN/TRC-ll, 
AN/TRC-12 

SCR-l11 ,188,193, 
191,203,209 ,210, 
245,2S4,288,299, 
:599 ,499 ,506,511, 
5:56,54; ,593,624, 
694, RC-256, 
RC-257, AN/TRC-2, 
AlI/TRe-1,AlIjvRC-l 

SCR-;OO, 
AlIjvRc-, 

1/2 Wave Dipole vi th 
90· Corner Reflsctor 
(Ant. Assembly 
AS-52/TRC-S and Ant. 
Support AB-( )/TRe-S) 
(2 Supplied) 
(Fig. 1413) 

1/2 Wave Dipole vi th 
90· Corner Reflector 
(Ant. Assembly 
AS-52/TRC-S and Ant. 
Support AB-( )/TRC-S) 
(2 Supplied) 
( Fig. 1413) 

1/2 Wave Dipole With 
90· Corner Reflector 
(Ant. Assembly 
AS-52/TRC-S and Ant. 
Support AB-( )/TRe-S) 
(4  Supplied) 
(Fig. 1413) 

15-Ft. Whip 
(MS-49 to 53 Incl . )  or 
22-1/2 Ft. Wire for 
BC-19l. 
3-Ft. Whip (M:I-53) tor 
BC-625 
(Fig. 1461b) 

;-Ft. Whip M:I-llS or 
6-Ft. Whip MS-1l1 & 
MS-ll8 tor Vehicular 
Use, or ;;- in. Short 
Whip (AlI-l;O) tor 
portable use 
(Fig. l46lb & 1462) 

dAntenna is part of set. Figure n1DllberB refer to sketches 
ot representative antennas. 

epowsr supply units are normally tUmished as a part of 
the radio set unless stated otherwise. The recently 
adopted pollcy of. shipping equipment "less batteries" 
reqUires that dry batteries, in general, be requisi­
tioned separately. Storage' batteries, except vehiCular, 
are supplied with the set. 



115V. , 60 cycle 
AC Com'l Power 
or POYer Unit 
PE-75 ( 1  Sup­
plied) 

115V. , 60 cycle 
AC CCIIl' l  Pover 
or Power Unit 
PE-75 0 Sup­
plied) 

115V. , 60 cycle 
AC Cem'l Power 
or Pover Unit 
PE-75 ( 3  Sup-
plied) 

Dyn. BD-77 Dyn.Unit PE-98 
Vehicle' s  l2V. 
Stor. Battery 

Bat. BA-70 

Power Input f Requirements 

Weight 
Maintenance in Use TM or 
Eguipmentg (Lbs. )  Inst .BooJth 

Xmtr and Rec.-
41OW. , 115V. 
60 cycle AC 

Xmtr and Rec.-
41OW. , 115V. 
60 cycle AC 

2 Xmtrs . and 
2 Recs. -
�115V. 
60 cycle AC 

Xmtr - BC-12l 
57A. (Max. )  at 
l4.2V.DC from 
Vehicle' s  Bat. 
Generator. 
Rec. - BC-�12 
4.2A. at l2v.DC 
Xmtr - BC-62:2 
23A. at lW.DC 
Rec. - Bc-624 
22A. at 14V.DC 

(Spare parts 
and running 
spares fUrn­
ished to ef­
fect average 
repairs and 
maintenance) 

(Spare parte 
and running 
spares fUrn­
ished to ef­
fect average 
repairs and 
maintenance) 

(Spare parts 
and running 
spares furn-
ished to ef-
fect average 
repairs and 
maintenance) 

Test Equip. 
IE-36 and 
Test Set 
1-139, or 
IE-19 or 
IE-12, 
and I-56 

Xmtr - ME-40 or DC 
O. 5A. at 4.5\tDC Vacuum Tubs 
25 Ma. at 9JIt DC Voltmeter & 
45 Ma. at 150l. Voltobmmater 
DC 1-107, and 
Rec. - Sig.Generator 
0 .3A. at 4.5V.DC or Freq.Meter 
25 Ma. at 9QV.DC SCR-211 

1224 

2229 

3036 

334 TM 11-277 
( Combined 
Operation) 
TM 11-273 
(Radio Set 
SCR-193) .  
AAF ,  Tech-
nicel Order 
TO 08-lD-105 
(Radio Set 
SCR-542) • 

TM 11-242 

f AC power input requirements are given in watts. To ob­
tain volt-amperes divide watts by 0.8 to 0.9. 

�intenance 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 eervicing of the sets. 

Par . 1 408 

Remarks 

GrolUld, transportable, VHF FM radio transmitter and re­
ceiver together with the necessary accessories to eet up 
a field radio station. Designed to operate with a voice 
frequency band from 200-12000 cycles and, in conjunction 
with spiral-four carrier terminal eqUipment Yi11 provide 
four telephone circui te, 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 epiral-four cable and 
carrier Telephone Terminal CF-l when the radio circuit 
is used as a part of the Signal Corpe 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-llO-B, using Remote 
Control Equipment AN/TRA-2. (Not furnished as a 
component part. )  Used by Sig.C ,  AAF. 

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 Yi th carrier Telephone Ter­
minal CF-l. 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. 

Ground, transportable; Radio Relay Set utilizes the same 
basic components as Radio Set AN/TRC-8, but includes su­
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, Yith an extra unit of each pro­
vided as a spare. Used by AAF, AGF, ASF. 
Ground, mobile; combines SCR-542, air-to-grolUld eet, Yith 
SCR-193 to give a combined HF and VHF set for ground-to­
air and grolUld-to-ground conmunication. Mounted in 1/4-
ton 4 x 4 truck (not a component) .  Used by AAF. 

Vehicular; similar to SCE-300 except arranged for in­
stallation in Light and Medium Tenks . Used by AF . 

�he first TM 11 Bted for each radio Bet covers the com­
plete Bet; subsequent TM' s cover componente of that 
set. All are normally supplied with the radio set. 

.lNot available until late in 1944. 
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FIGURE 1401 . Radio Set SCR-131 or 1 6 1  

FIGURE 1 402 . Radio Set SCR-1?1 
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TRANSM I T TER 

ANTEN N A  CHEST 

ANT E N NA TUNI NG U N I T  

FIGURE 1403 . Radio Set SCR-1??-A 

L . F. RECEIVER, 

H. F. RECEIV E R  

TRAN S M IT T E R  

T U N I N G  U N IT 

Par . 1408 

I 
A N T E N NA 
T U N I N G  
U N I T  

A NTE N N A CHEST 

FIGURE 140 4 .  Radio Set SCR-1? ? -B 
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Par . 1408 

FIGURE 140 5 .  Radio Set SCR-178 or 179 

T R A NSM ITTE R 

T U N I N G 

P O W E R  U N I T  

FIGURE 1406 . Radio Set SCR-18B 

400 

ANTENNA 
TUN I N G UN IT 

DYNAMOTOR 



Par . 1408 

TRANSMITTERl _" nNTO,)I UNIT 

FIGURE 1407 . Radio Set SCR-188-A 

'{ANTENNA 

\ MAST 
BASE 

DYNAMOTOR 

RECEIVER 

FIGURE 1408. Radio Set SCR-193- ( ) 
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Par . 1408 

FIGURE 1409 . Radio Set SCR-194 FIGURE 1410 . Radio Set SCR-195 

402 

RECE I V I  NG TRANS M I T T E R  I N  
E QU I P M E NT I N  T RAI LER K- 1 9  T RUCK K - 1 8 

FIGURE 1411 . Radio Set SCR-197 



ANTENNA 

FIGURE 1412 . Radio Set SCR-203 

Par . 1408 

FIGURE 141 3 .  Radio Set SCR-209 FIGURE 141 4 .  Radio Set SCR-210 
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Par . 1408 

404 

TUNING U N IT 

FIGURE 141 5 .  Radio Set SCR-245 

FIGURE 1416 . Radio set SCR-284 

DYNAMOTOR 



Par . 1408 

FIGURE 1417 . Radio Set SCR-288 

FIGURE 1418 . Radio Set SCR-293 

FIGURE 141 9 ,  Radio Set SCR-294 
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Par . 1408 

406 

TRAN S M I T T I N G  
A NT E N NA -----

TRANSMITTER 
AND RECEIVER 
IN TRUCK K-51 � 

t TRANSMITTER J VIBRATOR POWER SUPPLY 

FIGURE 1420 . Radio Set SCR-298-C 

--------- RECEI V I N G  A NT E N NAS 

FI ELD W I RE 

FIGURE 1421 . Radio Set SCR-299 

r POWER UN IT I N  
TRAI LER K-52 



RECEI V I N G  ----"''--.... 
ANTENNAS 

SHORT J ANTENNA -:1 
! 

FIGURE 1422.  Radio Set SCR-300 

Par . 1408 

RECEIVER 

-------"��- ----- SPEECH AMPLI F I ER 

-. RECEIVER 

- "- ANTENNA 
TUNING UNIT 

- TRANSMITTER 

rTRANSMITTER AND 
RECEI VER I N  
SHELTER HO- 1 7  r2 1/2 TON b X I) CARGO TRUCK 

(NOT A C O M P O NENT) 

FIGURE 1423 . Radio Set SCR-399 
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TRANSMITTING 
ANTENNA ____ ; 

FIGURE 1424 . Radio Set SCR-499 

FIGURE 1425 . Radio Set SCR-506 FIGURE 1426 . Radio Set SCR-508 
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VI BRATOR 

PLATE SUPPLY 

INDICATING 

RADIO RECEIVER 
AND TRANSMITTER 

! 

! , t+--ANTENNA 
: 1  

FIGURE 1427 . Radio Set SCR-509 

TRANSM ITTER-RECEIVERl 

DRY BATTERY BOX 

FIGURE 1428 . Radio Set SCR-510 

Par . 1408 

SHOCK 
MOU N T I N G  
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Par . 1408 

TRANSMITTER-
RECEIVER __ " ____ _____ � 

FIGURE 1429 . Radio Set SCB-oll 

ANTENNA 
P ROTECTOR CAP 

FIGURE 1451 . Radio Set SCR-536 

410 

FIGURE 1430 . Radio Set SCR-5 28 

INTERPHONE AMPLIFIER 

FIGURE 1432 . Radio Set SCR-538 



T R A N 5M IT T E R ­
R EC E I V E R  

U N IT 

Par . 1408 

FIGURE 1433 . Radio Set SCR-543 

A NT E N N A ------__ � 

C H A N N E L  SELECTOR 
PUSH BUTTON5 -----

RAD I O  R E C E I V E R  

FIGURE 1434 . Radio Set SCR-593 

1....-- A N TE N N A  

MAST BASE 

MAST BASE BRACKET 

FIGURE 1435 . Radio Set SCR-60a 
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Par . 1408 

412 

ST RAPS AND BRACKETS 
FOR CARRYING 
A N T E N N A -------,---------; 

RADIO RECEIVER 
AND TRANSMITTER 

I N D ICATING 
METE R -------,;iZ'-

FIGURE 1436 . Radio Set SCR-609 

VE H I C U L A R  
ANTE N N A  

ANTE N N A 
C ON N ECTOR 
W I RE -----, 

TELE SCOP I N G  A NT E N N A 
(IN CARRY I N G  P O S I T I O N) 

S P E A K E R  A N D  
P ROTECTIVE 
COVER -----,I!f!" 

VEHI C U L A R  
MOU NTI NG ---

BAT T E R Y  L E ADS 

FIGURE 1437 . Radio Set SCR-610 



FIGURE 1438. Radio Set SCR-619 

MAST BASE B RACKET 

r RECEIVER r TRA�SMI TTER!
" 

PRESET 
C H A N NEL 
SELECTOR 

FIGURE 1440 . Radio Set SCR-628 

FIGURE 1439 . Radio set SCR-624 

Par . 1408 
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FIGURE 1441 . Radio set SCR-694-AW 
(Receiver removed from case ) 

FIGURE 1442 . Radio Set SCR-694-C 

FIGURE 1443 . Radio Set SCR-808 FIGURE 1444 . Radio set SCR-82 8  
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SWITCHING PANEL 

FREQUENCY METER 

RECTIF I E R  
AMPLIFIER 

RADIO RECEIVER OSCILLATOR 

MODULATOR 

H EADSET ----..; 

CONTROL PAN E L  

POWER SUPPLy 

FUSE PANEL 

POWER CONTROL 

FIGURE 1445 . Rec eiving Equipment RC-256 
FIGURE 1446 . Radio Tran�itter 

RC-257 

LOUD 
S P EAKER 

SPARE 
TUBES 

ANTENNA 
TRANSMISSION 

FIGURE 1447 . Radio Set AN/CRC-3 

CONTROL 
PANEL 

TRANSMITTER 

SPARE 
TUBES 
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416 

FIGURE 1448 . Amplifier Equipment AN/TRA-l 

FIGURE 1449 . Radio set AN/TRC-l 

AMPLIFIER 

POWER 
PACK 



Power Unit FE-lo2 Power Unit FE-lo2 

Par . 1408 

Rece iver and Transmitter 
Receiver and Transmitter RT-12/TRC-2 BC-130o 

POW E R  U N I T  

ANTE N NA 
CHESTS 

FIGURE 1450 . Radio Set AN/TRC-2 

FIELD 
TELEPHO N E  

FIGURE 1451 . Radio Terminal Set AN/TRC-3 
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418 

POWER UN II -r r MAf,'lTENANCE 
EQU I PM ENT 

ANTENNA CH ESTS ' FI E LD TELEPHONE 

RECEIVERS 

TRANSM ITTERS 

FIGURE 1452 . Radio Relay Set AN/TRC-4 

FIGURE 1453 . Radio 
Set AN/TRC-? 



Receiver 

Transmitter 

FIGURE 1454 . Radio Set AN/TRC-B 

Par . 1408 
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420 

FIGURE 1455 . Radio Terminal set AN/TRC-ll 

FIGURE 1456 . Radio Set AN/TRC-12 



H F  ANTENNA 
VHF ANTENN A  _II 

H F RADIO TRAN .. ",,.,,,D __ 
VHF CONTROL 
BOX 

SPARE TUNING UN 

VHF RADIO EQUIPMENT 
MOUNTED IN REAR OF H F EQUI PMENT 

FIGURE 1457 . Radio Set AN/VRC-l 

a::D I N SU LATOR 
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ANT E N N A  A N D  L E N G T H  C I N  T H E  CO U N T E R P O I S E  I S  

ADJ U S T E D  B Y  M EA N S  Of T H E  C L I P S  AT T H E  INSU LATORS 
2 3 4  ....L TO BE A P P R O X I MAT E LY E Q U A L  T O  

F R E Q  (M C) 
F O R  4 702 

WAVE O P E RATION AND TO 
F R E Q (MC) 

FOR t 
WAV E O P E R AT I O N .  FOR t W AV E  OP E R A1:ION, L I N  
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FIGURE 1458 . Inverted L Antenna 
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INSULATOR 
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ANTENNA WIRES 

/"'iof----')� COUNTERPOISE 

'-_____ } TO RADIO SET 

MAST 

FIGURE 1459.  Crowfoot Antenna 

MAST 

MAST 
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MAST SECTIONS 

MAST BASE--_,- ..... 

1'4'�--- MAST SECTIONS 

a .  Telescoping b .  Sectionalized 

GUY-�o;:----I----I1 \0------- GUY 

FIGURE 1460 . Whip Antenna and Counterpoise 

FIGURE 1461 . Whip Antennas 

FLE X I B L E  SECTION 
( MAY B E  B E NT TO 
A N Y  D E S I R E D  
POSITIO N )  

COUPLING UNIT 

FIGURE 1462 . Short 
Whip Antenna 
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1409 . FREQUENCY COVERAGE OF TACTICAL RADIO SETS FOR GROUND USE . 
a .  Amplitude Modulated Sets . 
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FIGURE 1466 . Sloping Wire Antenna 

1 -�.�g�¥�6�B� WHIP 

ADJUSTING CLAMP 
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III 
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OF SKIRT 

ADJUSTING CLAMP 

ADJUSTABLE 
PORTION OF n SKIRT 

IJ-- MOUNTING STAFF 
FOR 0 0 STRAPPING 0 a 

ANTENNA 0 0 TO MAST 0 0 

PROTECTING SPRING 

BRACKET5� 

PLUG -----...� COAXIAL CABLE 
o 

DIM.  A (FT) = FR2E�4 (MC) 

DIM. B (FT) = Fi�O (MC) 

FIGURE 1468 . Adjustable Coaxial 
Antenna 
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RADIATI N G  ELE MENT 

COAXIAL TRANSMISSION L INE 

HOUSING 

FIGURE 146 7 . Balanced Half-wave 
Dipole Antenna 

STAKE 

WIRE 

, 400 OHM 
J: \ �ERMI NATI NG-[NONMETALLIC 

RESISTOR 

MAST 

STRAIN ----"� 
INSULATOR B 

--�t+--- D 

STAKE 

-----------. DI RECTION OF OPERATION WHEN TERMINATING 
RESISTOR I S USED· 

� DIRECTION OF OPERATION WHEN TERMINATING 
RESISTOR 15 NOT USED. 

APPROX DIMENSIONS 
L= TWO OR MORE WAVELENGTHS 0= L M I NUS HALF WAVELENGTH 

H � VL'- D' 

* A WIRE MAY BE LAID ON THE GROUND, 
CONNECTING POINTS A AND B, INSTEAD 
OF USING CROWFOOT COUNTERPOISES 
SHOWN 

FIGURE 1469 . Vertical Half Rhombi c  
Antenna 
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468 rl��---------LE NGTH FT. F�R�[Q�[�M�C�) --------�'I 

"INSU LATOR I N 5ULATOR 

-70"'TRANSMIS510N 
CABLE 

TO RA DIO 
SET 

MA5T OR 
OTHER 
CONVE N I E NT 

��tj��TG H  

FIGURE 1463 . Center-fed Horizontal Dipole Antenna 

TO RADIO S E T  

468 
L = (FREQ (Me) 
d = O.364L 
D =  L- d 
L , d  & D ARE LENGTH 

IN FEET 

FIGURE 1464 . Single Wire Fed Half-wave Antenna DIM Z - ADJUSTED 
TO MATCH 
IMPEDANCE 
OF TRANS­
MISSION 
LINE OR 
CABLE. 
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TO 
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SET 

ROD OR 
TUBING 

ELEMENTS 

TRANSMISSION LINE 
(EITHER OPEN WIRE 
LI N E  OR COAXIAL 

CABLE) 

Tt 
METALLIC 

STRAP 

FIGURE 1465 . Half-wave J Antenna 



FIGURE 1473 . Half-wave Corner Refle ctor Antenna 
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FIGURE 1470 . Three Element Directional Array 

I 

UPPER 

M ETAL ANTENNA� 
BASE 

SC R EW ----j,fI--�'-lii 
I 

'
:A 

COAXIAL 
CABLE 

'" 

LOWER RADIATING ELEMENTS 

FIGURE 1471 . Verti cal Conical 
Dipole Antenna 

FIGURE 1472 . Ground Plane Antenna 
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Par . 1410-141 1 

1 410.  GROUND, TRANSl'ORTABLE RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL . 

Type 

SC�-l71 
SCR-177-A 
SCR-l??-B 
SCR-178 
SCR-lS8 

SCR-lS8-A 
SCR- 284-A 
SCR- 2S8 
SCR-54 3- ( ) 
SCR-694-AW 
SCR- 694-C 
RC- 256 
RG- 25 7 
AN/CRC- 3 
AN!CRC- 3A 

AN/'l'RA-l 
AN/TRG-l 
AN/TRG- 2 
AN!TRC- 3 
AN!TRC-4 
AN!TRG-8 
AN/TRG-ll 
AN/THe-12 

3tock No . 

2S1n 
2S17 7A 
2S17 7 B  
23178 . 3  
23188 

2S188A 
2S284A 
23288 
23543(  ) 
2S694AW 
2S694C 
2S55- 256 
2355- 257 

235006-1 
2S5002-1 
235002- 2 
235002- 3 
235002-4 

Total Weight ( lbs . ) 
Packed 

-ror Export Net 

259 
1 , 030 
1 , 25 0  

292 
2 , 133 

2 , 018 
408 
131 

1 , 253 

7 25 
5 , 075 

54? 
2 , 000 
1 , 001 
3 , 150  
4 , 500 

179  
850 

1 , 000 
225 

1 ,150 

1 . 385 
27 5 

71 
919 

600 
4 , 05 0  

402 
1 . 435 

2 , 560  
3 , 5 00 

To tal Cu • Ft . 
Packed 

-ror Export 

12 
28 
40 
16  

101 

100 
17 

7 
54 

44 
300 

32 
78 
5 2 . 5 

1 32 
187 

Ship 
Tonsa 

O bsolete 
0 . 7  
1 . 0  

O bsolete 
2 . 5  

2 . 5  
0 . 4  
0 . 2  
1 . 4  

1 . 1  
7 . 5  

0 . 8  
2 . 0  
1 . 3  
3. 3 
4 . 7  

1411 . VEHICULAR RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL . 

Type 
SCR-193- ( 
SOR-195'  
SCR-209 
3CR-210- ( 
SCR- 245- ( 
SCR- 284-A 
SOR-293- ( 
SCR- 294- (  
SCR- 29B-C 
SCR-506 

SCR-50B- ( 
SCR-510- ( 
SCR- 511- ( 
SCR-52B- ( 
SCR-53B- ( 

SCH-543- ( 
SCR-59 3- {  
SOR- 60B- ( 
SOR- 610- ( 
SCR- 61 9 
SCR- 62B- { 

SCR- 694-AW 
SCR:" 694-C 
SCH-808 
SCR-828 

AN!VRC- 3 

430 

Stock No . 

2S193(  
2S1 9 5  
23209 
2321 0 (  
2S245 ( 
2S284A 
2S293( 
2S294( 
2S2980 
2S506 

2S508 ( 
2S510 ( 
2S5ll (  
2S528 ( 
2S538 (  

2S543 ( 
2S593 { 
2S60B ( 
23610 {  

2S62S { 
23694AW 
236940 
2380S 
23828 

234502-3 

Total Weight 
Packed 

ror 3xport 

375 
145 
21? 
160  
220 
408 
268 
121 
18? 
535 
265b 
235 

98 
215b 
155b 

1 , 2 53 
63  :: 6 5b,c 

280 

2 15 b, c 

( lbs .  ) 

234 
9 6  

174 
71 

185 
275 
149 

7 2  
75  

35? 
200b 
137 

65 
1 65b 
ll5b 

919 
38 

200 b,c 
176  

165 b,c  

Total Cu . Ft . 
Packed 

fo r Export 

18 . 5  
7 . 5 
8 
7 

11 
17 
18 

8 
15 
25 
14 
12 

4 
12 

7 

5'7 
3 

14 
12 

1 2  

3hip 
Tonga. 

0 . 5  
O bsolete 

0 . 2  
0 . 2  
0 . 3  
0 . 4  
0 . 5  
0 . 2  
0 . 4  
0 . 6  
0 . 3  
0 . 3  
0 . 1 
0 . 3  
0 . 2  

1 . 4  
0 . 1  
0 . 3 
0 . 3  

0. 3 

a40 cu . -rt . assumed equivalent to 1 shi p ton. O bsolete sets are so 
ind i c ated in this oolumn . 

b Weight or basic unit wi thout installation components . 

C Weight or Remote Control HM- 29 not inc luded . 



Par .  1412-1414 

1412 . PACK RADIO SETS - STO CK NUMBERS AND LOGISTICAL DATA - TACTICAL . 

Tne 

SCR-131 
SCR-161 
SCR- 17 9 
SCR-194 
SCR-l9S  

SCR- 203 
SCR-284-A 
SCR- 28S 
3CR- 300 
3CR-S09- ( 

SCR- 51D- ( 
SCR-Sll- ( 
SCR-S36- ( 
SCR-S93- ( 
SCR- 609- ( 

SCR- 61 0- (  
SCR- 619 
SCR- 694-AW 
SCR- 694-C 
AN!TRC- 2 
AN!TRC- 7 

Total Weight ( lbs . ) 
Packed 

Stock No . for ExEort Net 

2S131 130 7 7  
23161 ISO 77 
2317 9 29 2 2 2S 
2S194 140 Sl 
2S19S 14S 96 

2S205 330b 162b 
2S284A 408 27 S  
2S288 1 31 ?l 
23300 65 38 
2S509 ( 210 130 

23S1 0 ( 235 1 37 
23S11 ( 98 6S 
2SS36 ( 1 3  10 . 5  
2SS93( 63 38 
2S609 ( 125 9 7  

2S610(  280 176  

2S694AW 
2S694C 
2S5002- 2 1001 

a Obsolete sets are so indicated in the 
export volume column. 

b Exclusive of Phillips Pack Saddle .  

Total Cu . Ft . 
Packed 

for EXE2rta 

6 (Obsolete ) 
10 ( Obsolete ) 
16 (O bsolete ) 

7 
7 . S ( Obsolete ) 

17b 
17 

? 
2 . 5  
9 

1 2  
4 
0 . 6  
3 
4 

1 2  

52 . S  

141 3 .  AIR TRANSPORTABLE RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL . 

Total Weight ( lbs .  ) Total Cu . Ft . 
Packed Packed ShiPa TlEe Stock No . for hEart Net .  for ExEort Tons 

SCR-4\l9 2S499 5 , 7 03 3 , 000 2 7 2  6 . S  
SCR- 624 2S624 1 , 00S 69S 65 1 . 6  
AN!CRC- 3 
AN!CRC- 3A 

a 40 c u .  ft . assumed equivalent to 1 shi p ton .  

1414 . GROUND , MOBILE RADIO SETS - STOCK NUMBERS AND LOGISTICAL DATA - TACTICAL . 

Type 

SCR-197- ( 
SCR- 299- ( 
SC�- 399- ( 
AN/VRC-l 

Total Weight (lbs . ) Total Cu .  
Packed Packed 

Stock No . for EXEort Net for Export 

2Sl 97 ( ) 25 , 000 15 , 7 00 5 , 000 
2S299 ( ) 16,800 12 , 37 5 1 , 5 67 
2S399 ( ) 1 0 , 025 6 , 595 895 
2S4502-1 47S 334 22 

a 
40 cu . ft.  assumed equivalent to 1 ship ton . 

Ft . 
ShiPa Tons 

� 125 
39 . 2  
22 .4  
0 . 6  

431 
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1415 . REMOTE CONTROL EQUIPMENT FOR RAD:::O SETS - TACTICAL - DESCRIPTION .  

Sb.own 
NOlIlenclature in 
� � Fig.No. 

Major a Weig.1.t 
Components Pounds 

Remote 
Control 
Equipment 

Remote 
Control 
Equipment 

AN!TRA_2e 

RC-47-( f 

l474 Control Unit 
C-llZ!TRA-2- ( )  
( Remote 
Station) 

l475 

Control Uni t 
C-1l3/TRA-2- 0 
(Transmi.tter) 

Un1 t RM-13-( ) 
(Remote 

Station) 

Control Un1 t 
RM-12- ( ) 
(Transmi tter ) 

20 

20 

34 

28 

Range -
Dimensions - Miles ot Number 

Inches Used with Wbe b of 
H W D R&dio Sets � Pa.1rs 

12 12 

12 12 

15 11 9 

15 10 

AN!TRU-l 
AN/TRC-8 

SCR-l88-A 

2 l or  2 

6 wet 2 
10 dry 

a 
Running spares included. 

Power Input 
RequirementsC 

D-C talking 
an<1 signaling 
battery sup­
plied ov sr the 
line from trans. 
control unit 

10oV-12OV 
50'"-60'" 

1l0V-60- or 
220V-50-
2 Batteries 
BA-30 ( l.OV) 

2 Batteries 
SA-3D ( 1 . 5V) 

Technioal 
� 

'])( 11-312 
'])( 11-233 

b Other wire lines may be used where they are equi valent to or better 
than Wire W-l]D-B, for transmission and signal ing. 

c AC po1IIer, where indicated, is supplied from radio set. 
d Part of radio set with wh i ch it is used. 

e Not available until late in 1944. 

Remrlts 

Used with but not a part of Redia Set AN/TRe-l . and -8. Con­
sists of 2 units, a transmitter control unit C-113/TRA-Z 
located at the radio transmitter and a remote station 
unit C-llZ/TRA-2 located at a remote pOint. Provides: 
Press-to-talJc control of the radio set on· a 2 or 4-
wire basis ; volume l imiter for limiting the transm.ission 
level input into the radio transmitter ; listen1ng at re­
mote etation w1 th e1 ther phones or loudspeaker; inter­
communication between attendants ; manual volume c.ontrol 
for the headphones at the remote station; autOJDBtic 
radio repeater operation; facilities for 3 attendants 
at the remote station. 'rwo-wire oparat i on is normally 
provided when the rsdio rec eiver and transmittar are 
closely associated with each other or when automatic 
repeater operat ion is used in which case the radio re­
ceiver 1s 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 oommunication. 

Part of Radio Set SCR-l88-A. Designed to control 
RadiO Transmitter BC-191- l ) from the radio receiver 
location which mal' be at a remote point. Consists 
of two principal uoits ,  RM-12-( ) at the radio trans­
mitter and RM-l3-( ) at the radio receiver. Provides: 
Press-to-tslk r ... ote control tor awl tehing from re­
ceiving to transmitting; manual volume control ; 
volume indicators at remote point and radiO trans­
mitter input ; one stage of speech input ampl1Ucation 
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 pair s ,  and a telegraph channel on the 
phantom derived from these two pairs. At the receiver 
point , any one of three m.icrophones ,  three telegraph 
Iteys or three radio receivers mal' be selected through 
a rotary type three-position selection switch. This 
equi:llllflnt permits operating the transmitter on phone, 
CII', or 'rone from e1 thar the transmitter locati on or 
from. the remote point . 

:;5' >j 
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RBllge � 
Shown Dimensi ons - Miles of Number 

NOlIlenclature in 
G 01U���� ts 

a Weight Inohee Used with Wire� of Power Input Teohnical 
Name � Fig.No . � ....!L ....!L .lL Radio sets W-llO-Bb � RequirementsC Manual Remarks 

Remote RC-261 1476 Control Un it 3 6 8 4 4 Batteries Used with but not a part of the radio sets listed. 
Control RM-52 SCR-608 BA-30 ( l . W) Consists of two unit s ,  a Control Unit RM-52 located Equipment (Remote Statim) SCR-609 at a remote point and a Control Unit RM-53 located 

SGR-610 with the transmitter. By means of a three-posi tion 
SCR-619 2 1 seleotion switoh in the RM-53 the following types Of 

Control Un1 t 4 5 9 SCR-628 2 Batteries traffio are provided for , oo rresponding to the switch RM-53 SCR-300 BA-3C ( l . W )  posit iOns indioated: (Transmitter) SCR-509 Remote - Press-to-talk remote control from the 
SCR-5l0 RM-52 for switohing from reoeiving to transmitting and AN/TRC-7 voice modulating the transmitter. 

Bag llG-l86 2 11 17 9 Radio - When the Control Un it RM-53 is used in 
this switch position , normal oontrol at the radio set 
itself is relinquished and the operator a t the control 
unit has prees-to-talk control of the radio set . 

Interphone - Both oontrol units function as a tele-
phone and the operators oan talk to each other. How� 
ever, no means for ringing are provided. The radi o 
est cannot be used by either operator on this switch 
position. 

Remote RC-2.89 1477 Control Un1 t 14 7 10 6 1 Battery Used with but not a part of the radio sets listed. 
Control RM-39-( ) SCR-178 BA-27 ( 4. W) Consists of the Control Unit RM-39-( ) at the trane-
Equipment (Transmitter) OOR-284 2 Batt eries ndtter location and a Telephone EE-8- ( ) and Key J-47 

OOR-608 BA-34 ( 7 . 5V )  a t  the remot e  stat ion . Operates similar to RM-29-( ) 
SCR-S09 5 1 providing the same features under control of a 
SCR-SlD manually operated locking typs s el ection switoh. 

Te:ephone 10 10 8 4 OOR-52.8 2 Batteries TM 11-333 However, an additional feature is obtained whioh pro-EE-8- (  ) SCR-694 BA-30 ( l . W) vides means for CW keying the transmitter from either 
Key J-47 the remote stat ion or the control unit. 
(Remote 
Stati on ) 

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 mod els a f similar des ign .  ConsiSts o f  
Equipment ( Transmi tter) OOR-178 Curr en t Drain the Control Unit Rv.-29-{ ) at the transmitter looa-

SCR-284 50-95 MA tion and a Telephone EE-8-( ) at the remote station. 
SCR-60e 2 1 All operat ing features are the same as desoribed for 

Telephone 10 10 8 4 SCR-609 2 Batteries TM l1-333 the RM-29-( ) .  EE-8- ( ) OOR-610 BA-30 ( l . W) 
(Remote OOR-628 
Station ) 

Case C8-76-( 2 10 11 7 

aRwming spares included. 
cAe power supplied from radio s et . � bOther wire lines may be used wh ere they are equivalent to or � ". better than W ire 'Ii-llO'B , for transmission and s ignaling. 

u ..., U ". 
Table continued on next page ..... til 



>I' � REMOTE C ONTROL EQUIPMENT FOR RADI O  SETS - TACTICAL - DESCRIPT I ON ( C ont i nued ) 

Shown 
Nomenclature in 

Name � Fig.No. 

Remote 
Control 
Unit-

RM-7- ( 
c 

Remote RM-14 
Control 
Unit 

Remote RM-21 
Control c 
Unit 

1478 

1479 

1480 

Major 
Components 

In Operation Range -
Dimensions - Miles of Number 

Weight Inches Used w1 th Wire a of 
� --1L ...!.... -1L Radio sets W-llo-B � 

Power Input 
Requirementsb 

56 

16 

10 

11 18 12 SCR-197 

10 11 7 SCR-194 
SCR-195 

9 13 6 SCR-543 

7.5 

2 1 

2 1l0V-60-
220V-60-
60 watts 

1 Battery 
BA-2 (22.5V) 
2 Batteries 
BA-30 ( 1 . 5V) 

18 ft. 7 con- None 
cord duc tor 

cord 

Technioal 
Mllnual 

TM 11-241 
TM U-SG5 

Ramarks 

Two Remote Control Units RM-7- {  ) are furnished as 
part of Radio Set SCR-197. Each unit provides two 
operating posi tions , either of which can be used for 
telegraph keying or va ic e 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 racei ver 
trailer at a remote paint. The control unit includes 
tbe chassis of Telephone EE-B- ( ) making possible 
intercommunioat1on b etween units over a pair of wires . 
Another pair is used for voice modulating the trans-
mi tter. Telegraph keying can be obtai ned on one of 
three different channels; on the simplex of line 1 ,  
the s implex o f  line 2 or the phantom derived from 
Line 1 and Line 2. Provides: Audio gain oontro l ,  
audio level indicator ; receiver d i sabling; one stage 
of speech input amplification at the ramote point. 

Used with but not a part of radio sets listed. Pro­
vides fo r operation of radio sets at the oontrol unit , 
which is always located at the radio set, or from a 
remote Telephone EE-8-( ) and also funotions as a 
telephone for the operator to communicate with an 
EE-B-( ) telephone c onnected to the line. By means 
of a three -position locking type selection switch 
s imilar traffic to that obtained with the RM-29- ( ) 
is obta ined- with this unit. 

'l'I! 11-625 Part of Radio Set SCR-543. Control panel for oper­
ating radio set. Provided with a short cord and 
plug for direct connection to Radio Receiver and 
Transmitter BC-669-A for oIB ration 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; listaning on the receiver, 
volwne control of S ignal received in the h"",dset or 
headset by means o f  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 equ ivalent to or better 
than Wire .-llO -B, for transmission and signaling. 

b AC power supplied from radiO set . 

cPart ot radio set with which it is used. 

¢' .., 
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Shown 
Nomenclature in 

� � Fig. NO. 

Remote RM_29- ( )  1481 
Control 
Unit 

Major 
Components 

In Onerat ion 
Dimensi ons -

Weight Inches Used with 
� -1L -1L ....!L Radio Sets 

16 10 11 7 SCR-17B 
SOR-284 
SOR-60B 
SCR_609 
SCR-610 
SCR-628 

Range -
Miles of Number 

Wire of Power Input 
W-llO-Ba � Requirementsb 

, 
Technical 
� 

2 1 1 Battery TM 11-308 
BA-27 ( 4 . 5V)  
Current Drain 
50-95 MA 

aOther wire lines may be used where they are equivalent to or better 
than Wire W-IIO-B, for transmi ssion and si gnaling. 

bAC power supplied from radio set . 

Remarks 

Part of RC-290. Used with but not a part of the radio 
sets listed. In earlier models was part of SCR-2B4, 
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-B- ( ) 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 
switc h 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 s ignsls passing over the line 
between the radio receiver and the remote Telephone 
EE-S- ( l ,  or between that tel ephone 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 s tation can listen to the 
radio receiver or voice modulate the radio transmitter . 

Radio - When the c ontrol unit is used in this 
switch pOSition, normal c ontrol 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 dis tant 
Telephone EE-8- ( ) .  However, neither the operator 
at the remote telephone nor the operator at the con­
trol unit can transmi t to or receive from the radio 
set in this switch position. 

'iR Ii . 

� 
� 01 
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Control Unit C-112/TRA-2 Control Unit C-113/TRA-2 

FIGURE 1474 . Remote Control Equipment AN/TRA-2 FIGURE 1475 . Remot e  Control Equipment RC-4 7 - ( ) 

� >1 
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CONTROL UN I T  
R M -53 

RAD I O  SET 
SCR - 6 1 9  

C ON T RO L  
UN I T  R M -52 

FIGURE 1476 . Remote Control Equipment RC-261 with Radio Set SCR-619 FIGURE 1477 . Remote Control Unit 
RM-39- ( ) 

� '1 
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U N I T  

FIGURE 1478 . Remote Control Unit RM- 7- ( ) with Radio Transmitter BC-325- ( ) 
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TOR 

FIGURE 1479 . Remote , Control Unit RM-14 FIGURE 1480 . Remote Control Unit RM-21 

HAND GENERATOR 

FIGURE 1481 . Remote Control Unit 
RM-29- ( ) 
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.... II> .... 0'1 



Par . 1416-1418 

1416 . REMO TE CONTROL EQUI PMENT - TACTICAL­
STOCK NUMBERS AND LOGISTICAL DATA 

Packe d for 
Export 

Nomenc lature 
Name Type No . 

Stock 
Numb er 

Total Total 
We i ght Cubic 
Pounds Fe et 

Remote 
Contro l 
Equipment 

Remote 
Contro l  
Equipment 

Remote 
Contro l 
Equipment 

Remote 
Contro l 
Equipment 

AN/TRA- 2 

RC- 4? ( 
a, b 

RC- 261 

RC-289 

285006-2 45 

2847 ( ) 266 

2C7 6 00- 261 15 

2C 7 6 00-289 33 

Remote • RC- 2 9 0  
Contro l  c &. d ,  
Equ ipment 

2C 7 600-290 35 

Remote RM- 7 ( ) 2G 6 7 7 ( ) 
Contro l 
Uni t  

Remote RM- 14 2C7 6 14 
Control 
Unit 

Remote RM- 21 2C 7 6 2l 
Control 
Unit 

Remote RM- 29 ( ) 2C7 629 ( ) 
C ontro l 
Uni t 

6 0  

14 

18 

22 

apart of the radi o s e t s .  
blncludes RM- l2- ( ) ,  s tock numb er 

2C 678 ( ) and RM- l3- ( ) ,  s to ck 
number 2C 679 ( ) .  

CRequire s 2 Batteri e s  BA- 30 for 
Telephone EE-8- ( ) .  

�equ ires 1 Battery BA- 27 , 1 Uead­
set P- 19 an d 1 Mi cro phone T- 17 .  

section III 
Fixed Plant Radio Equi pment 

1417 . GENERAL . 

2 . 5  

9 . 0  

1 . 0  

1 . 7  

1 . 8 

2 . 5  

0 . 5  

0 . 8  

0 . 6  

--a: This s ec t ion co vers radio transmit­
ting and recei ving equipment commonly 
used by the Army Communicati ons servi c e . 
Navi gat ional ai d equipment ha s not been 
i nc lud e d  unle ss it is als o us ed fo r 
ground communications . Data c o ncerning 
antenna s ,  towers and o ther acce sso ry 
e quipment are g iven in sec t ion I V. 

440 

b .  In genera l ,  fixed plant installa­
tions are e ng i neered indi vi dual ly , based 
on pro posals submi tted by the theater 
regarding e quipme nt requirements . The 
data tabulated in this s e c t ion cover the 
maj or e quipment c omponen ts which are 
avai lab le through Army Communi cations 
servi ce and provide informatio n  us e ful in 
mak ing the preliminary engi neering esti­
mates in the the ater. Information on 
typi cal installati ons ,is avai lable 
th ro ugh th e office of the Chie f Signal 
O fficer, SPSLP. 

c .  The equipment is divided into two 
c ategorie s ,  that us ed b y  C ommand Radio 
and that us ed by the Airways Section , 
re s pe c tively . In a few c as e s , the same 
e qu i pment types are listed in both cata­
gories , but the assoc iated stock numbers 
may dirfe r ,  indic ating that the assembli� 
differ in some res pe c t .  

d .  The s to ck number listed for a ma jor 
�omponent , such as a transm i tter, fre­
quent ly doe s not co ver such e ssent ial 
ac cessories as c rystals , tuning coils , 
etc . Requi rement s for such accessorie s 
will depend on the spec ific instal lation, 
necessi t ating separate procurement . 

e .  Equipment supplied upon requ i s i ti on 
by-s pe cific s tock number may no t always 
be ident ical wi th that des ignated in the 
des c ri ptive table s ,  depending on the par­
t i cular type avai lable at the time . I t  
wi ll , howeve r ,  have comparable o perating 
characteri s t ic s .  

f .  The pic tures o f  apparatus a re repre­
sent ati ve of the de signated e quipmen t .  
The remo te c ontro l equ i pment some time s 
shown is not a component of the assembly 
unless so stat e d  in the descri ptive 
table s .  

f£ .  The descriptive table s refer to fig­
ure s which give ske t"hes of ante nna types 
and , in s ome case s , associated ground 
systems normally us e d  with a given e quip­
ment . The se sketches are merely i llus­
trat ive and do not ne cessari ly represent 
any spe c ific Signal c orps ant enna 
assembly . 

1418 . COMMAND RADIO SETS - DESCRIPTION . 
--a: Paragraph 1422 lists transmitti ng 
e q-uipment and paragraph 14 2 3  lists re­
ceiving equipme nt c ommonly us ed by Command 
Radio . Desc ri pti ve information and tech­
nical data are given for each set . The 
in formation includes such items as fre­
quen cy range , type o f  modulat ion and 
emis sion, type o f  antenna, transmi tter 
output power, power supply requi rements , 
etc . 

b .  In general , C ommand Radio i nstalla­
t ions are engi neered indiVi dual ly ,  based 
on informati on supplied by the theater 
c oncerning the pro po sed c ircui t .  This 
info�m�tion include s ; the ant icipated 
traffi c load and assoc iated ci rcui ts , 
e qu i pment a lready in operat ion,  e quipment 
and power avai lable fo r this instal lati on, 
lo cation of and di stanc es b etween sites 
for transmitter, receiver and message 
cen ter ins tallati ons . Army Communic ations 



service , Plant Engineering Agency , upon 
receipt o f  su ch  i nformati on ,  toge the r  
wi th War Department approval , initi ates 
the supply ac t ion to provide all ma terial 
necessary fo r th e installati on , operation 
an d mai ntenance of the s tat ion, inc luding 
specific ations and drawi ngs. 

c .  Materials is sued for new s t ati ons 
which are not a dditions to e x is ting i n­
stallations wi ll normal ly inc lude, in 
addition to maj o r  radio i t ems , all to o ls 
for ins tal lation o f  e qu ipment and an ten­
nas ; all materi als fo r wiring o f  power,  
light and si gnal c ircu i t s  in the build­
ing, based on typi cal layouts which per­
mi t consi derable lati tude in floor plans . 
In addi ti on ,  materi als wi l l  b e  provided 
to construct a c omplete power plan t at 
each radio an d message center bui lding , 
inc ludi ng suffi ci ent subterrane an power 
cable to permi t a 25- foot separation 
between the power plant and as soci ate d 
bui lding. Approximate ly 3 miles of sub­
terranean cable and adequate spliCing 
ma terials wI ll be provi ded for contro l 
and voice frequency transmission circuits 
between the tran smitter and the message 
center bui ldings , and cable and splici ng 
material will al so be provided for c on­
trol and voi ce frequency transmi ssion 
c ircuits be tween the rec e iver and the 
message center bui ldings wh en a separate 
receiver bui lding is require d .  Tele­
phones for use over co ntro l c ircui ts , 
test equ ipment and stationery wi ll also 
be furni shed . 

d .  Bui ldings , furniture , operators' 
benches fo r manual positi ons , cement for 
co ncrete fo unda t ions , and sho rt poles for 
R . F .  tran smi ssi on lines are not suppli ed. 

e .  Transmit ters used by Comman d Radio , 
whTch are c apab le of remote key i ng ,  
normally may b e  o pe rated over di stan c e s  
u p  to 5 mi les o f  2 2  ga o c ab le . 

Par . 1418-1421 

1419 . COMMAND RADIO SETS - STOCK NUMBERS 
-- AND LOGISTICAL DATA. 

a. Paragraph 1424 gives data such as 
stOck number, shipping wei ght and vo lume 
for transmitti ng equipment used by C om­
mand Radio . 

b .  Paragraph 1425 gives simi lar infor­
mation for receivi ng equipment used by 
Command Radio . 

1420.  AI RWAYS SECTION RADIO SETS - DE­
-- SCRI PITON . 

a .  Paragraph 1426 lists transmitting 
e qui pmen t ,  paragraph 1427 lists receiving 
equipment and paragraph 1428 lists com­
b ine d transmitting and receiving equi p­
men t commonly used by t he Airways sec tion. 
De s c ript i ve information and technic al 
data are given fo r each type or e quipment. 
The info rmation includes such i t ems as 
freque nc y range , type or modulation and 
emission,  type o f  antenna , transmitter 
output power , powe r supply requi rement s ,  
etc . 

b .  Under the co lUL1Il in paragraph 1426 
"Additional Equipment Required" are 
lis ted su ch key i tems as exciter uni t s , 
rec t i fiers ,  modulators, antenna tuning 
uni ts , etc . wh i ch normally wi ll be re­
qui re d  for the de s i gnated transmitting 
e quipment ins tallation . 

1421 . AIRWAYS SECTION RADIO SETS - STOCK 
-- NUMBERS AND LOGISTI CAL DATA . 

"a.  Paragraphs 1429, 1430 and 1431 give 
data such as stock number, shipping 
weights and vo lume for transmitting 
equipment ,  re ceiving equipment and for 
combi ned tran smi tting and rec e iving 
equipme nt , respective ly , used by the 
Airways Sect ion . 

441 
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1 42 2 .  TRANSMITTING EQUIPMENT C O�rnONLY USED BY C OMMAND RAD I O  - ARMY C OMMUNICATI ONS SERVICE - DESCRIPTION 

Bated siZe Weight lnstr.Book 
Fig. Power Type of Freq. Freq. Normal in O�r. in Use or 

� � Output l!OJDissionb � Control c Antennad Power Reg.e � (Lbs.lg Tech.llan.h Remarks 

BC-559-( ) 1482 1 0  Al & 4.0-26.5 M.O. or Rhombic 4.8 KVA 5 .5x 1555 6D7359( ) One unit - transmitter. Telegraph or teletype opera-
Special. Xtal or 220 V. 5 !If 5X1 tion; 10caJ. or remote start-stop and remote keying; 

(Holder Doublet 60 cyc . switch selection of master oS.cil.lator or one of six cry-
)'T-l64) (Fig. stals . Requires external exciter for teletype operation; 

1556 & also used as exciter for Power Amplifier BO-54O (see 
l557) paragraph 1426. )  

BC-565-( ) l485 550 W. Al 0.l5-o.55 .M.O. lnter- l.8 KVA 2.5x 629 T.i4 ll-828 lncludes two units - transmitter and remote control unit 
mediate 1l0/220 V. 2.5x 1U(-10. Te1egraph operation only; local or remote con-
Freq. 1 ¢, 60 cyc. 6 .5 trol; manual adjustment of master oscil.lator; also used 
nat Top as exciter for Bunnell 6 0 Amplifier. 
(Fig. 
1558) 

B0-447-( } 1464 500 W. Al 2.0-8.0 & 1l.0. or Doublet l.5 KVA 5x2.5 645 TM lJ-827 Includes two units - transmitter and remote control unit 
4.0-15.4 ](tal (Fig. llO/220 V. x6 RM-l7. Telegrapb operation; local or remote oontrol; 

(Holder l557) 1 ¢, SO/60 local or remote selection of two pre-ttmed channels 
FT-164} cyc. (one channel modified to operate 2 to 8 Me ) ;  can be 

modified for teletype operation using external exciter. 

0-5/Fh See paragraph l027 
Oscil.la-
tor, 
Exciter 
(Press 

Wireless 
FS-l2AO 

�CR-281-( J l485 25 W. A5 1.7-2.75 xtal Single Transmitt!!!g- 2x2x 95 'N U-244 One unit - receiver and transmitter BG-44l-( ) . For use 
(Bliley Wire 250 W. at 2 . 5  on coastal and harbor vessels or at inland stations for 
Holder (851 or U5 V, 1 ¢, oOl11lllUIlioation with such vessels. Four preset channels. 
A-AR7) longer) 60 eyc. Operation of the equipnent approximates that of an or-

ReceiYi!Jg - dinary hand telephone in simplicity of operation. UO W. at 
U5 V, 1 ¢, 
60 eyc. 

10-0 1486 lO 0 Al & 4.0-26.5 M.O. or Rhombic 55 KVA 15% 6456 2C294O( )/l Includes five units - Power amplifier BG-54O, Trans-
Trans- special xtal (Fig. 220 V. 5 ¢ 5x7 mitter B0-559 (exciter) , Rectifier RA-22, water Cooling 
mitting (Holder 1556) 60 eye. Unit RU-a and expansion tank. Telegraph or teletype op-
Equipnent FT-164) eration; local or remote start-stop and remote keying; 

switch selection of master osc1l.lator or one of six 
crystals •. 

BunneUj l487 10 0 Al 0.15-0.55 Inter- 25 KVA, lOx3x6.5 6110 2C466/1l Includes three units - power amplifier, rectifier and 
6 0  (6 KW med. 220 V. 5 II Plus antenna tuning bouse. Used witb transmitter B0-565. 
(Ampli- out of Freq. SOI60 eyc. Tuning 
tier) Tuning Flat Top House 

House) (Flg.l558) 6x5x7 

I-cJ !l' 0-; 
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Rated 
Fig. Power Type of Freq. Freq. Normal � !!2..... � �ssionb � Contr�C � Power Reg,e 

Press 1466 15 KVI Al & 4.0-21 Xtal Rhombic 37 KVA , 
Wirelessj Special (Holder (Fig. 220 V. 3 � 
PW-15-( ) FT-164) 1536) 60 cyc. 

Press 1469 40 K1'1 .u &  4.0-21 M.O. or Rhombic 94 KVA , 
Wirelesaj Spec ial Xtal (Fig. 220 V. 3 � 
PW-4O-( ) (Holder 1536) 60 eye. 

FT-164} 

Press 1490 2.5 KVI Al & 2.5-26 M.O. or Rhombic 9.6 KVA 
Wirelessj Special Xtal (Fig. 220 V. 3 � 
PW-981-( ) (Holder 1536) 50/60 cyc. 

FT-164) 

Western 1491 2 KV1 Special 4.5-22 Xtal Rhombic 5 KVA 
Electric (Spec. (Fig. 230 V. 3 �  
Co.j Holder) 1556) SO/60 cyc . 
0-156000 

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 A l  indicates continuous wave telegraphy; A 3  indicates voice transmission. 
c 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 1426. 
e Includes power required for equipment shown in "Remarks" column. 

Size Weight Inatr.Book 
in Oper. in Use 
� (Lba,)g or h 

9x5x7 

16x5.x7 

3x3x7 

5x2.5X1 

Iech.JI!l:n, 

6946 2C6690/BT 

llOOO TM ll-825 

2000 TM ll-654 

2426 FTNP 
6D9652 

Remarks 

One unit - transmitter. Telegraph or teletype operation; 
local start-stop, remote keying; manual s election 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
citer, 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 fram master oscillator, one of five 
crystals or teletype exciter; requires remote control 
unit. 

One unit-transmitter, mounted in 5 bays . Local start­
stop, remote signaling , fixed frequency operation. May 
also be used as exciter for Pl'1-4O 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 (Vl.E.Co. 0-99945 , 
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) . 

f 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 � 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 i8 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. 
j Type number assigned by the manufacturer. 
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FIGURE 1482 . Radio Trans­
mitter BC-339- ( ) 

o 0 
• I ., 

• • • 
• 0 1:  

FIGURE 1483 . Radio Trans­
mitter BC-365- ( ) 

REM OTE CONTROL UNIT J 
FIGURE 1484 . Radio Trans­

mitter BC-44 ? - ( l and 
Remote Control Unit RM-l? 

FIGURE 1485 . Radio Set 
SCR-281 
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WAT E R  COO LI N G  UN I T  

E X C I T ER1 POW E R  
A M P LI  F I E R  

FIGURE 1486 . 10KW Transmitting Equipment 
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RA-1A Re cti fier - PA-1A Power Amplifier 

FIGURE 1487 . Radio Ampl ifying Equipment ( Bunnell 6 KW) 

AT-1A Antenna Tuning House 
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I-' !l>­I" I" 



"'" ,l:> -.l 

CON TROL APPARAT US 

;Ira 

POWER AM PLIFIER 

CONTROL APPARATUS 

FIGURE 1488. Radio Transmitter ( Press Wireless PW-15- { ) ) 
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REC T I F I ER FOR 
P O W E R  A M P L I F I E R  

POWER 
I NT E R M E D IATE A M PL I F I E R  

OSC I L L AT O R , (YCI TER POWER 
A ND F R EQU E N C Y  A M PL I Fl EF� 

MULT I PL I E R  

FIGURE 1489 . Radio Transmitter (Press Wireless PW-40- ( ) ) 

� 
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FIGURE 1490.  Radio Transmitter 
( Press Wireless 981-(  l )  FIGURE 1491 . Single Side Band Transmitter 

( Western Electric Co . D-156000 ) 

� '1 . 
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1 423 . RECEIVING EQUIPMENT C OMMONLY USED BY C OMMAND RAD I O  - ARMY C OMMillJICATIONS SERVICE - DESCRIPTION 

TYPe 

AN/FGC-l 
Radio­
teletype 
terminal 
equipment 

Type 
Fig. Emission 
� Receiveda 

Freq. 
� 

See paragraph 1027 

AN/FRR-3 1492 Special 2.4-23 
!'rese 
Wireless 
Diversity 

BC-779-( ) 1493 

BC-794-( ) 1495 

Schuttig . 1494 
Diversity6. 
(Mixing 
unit only) 

Al, A2 
& A3 

n, A2 
& A5 

Al 

0.1-0.4 
& 2 . 5-20 

1.25-40 

Western 
Electric 
Co.e 

D-99945 

149S Special 4.5-22 

Freq. 
Control 

Xtal 
(Holder 
FT-249) 

)lanual 

Manual 

l4anuai 
A .F .  
only 

xtal 
(Spec. 
Holder) 

Normal 
Antennab 

Type 
output 

2 Rhombics Dual 
(Fig.1559) Bal.600 

ohm 

Rhombic 
or 

Double 
Doublet 
(Figs.1559 
& 1540) 

Rhombic 
or 

Double 
Doublet 
(Figs.1S39 
& 1540) 

Rhombic 
(Fig. 
1539) 

00. 
600 or 
8000 ohm, 
grounded 

00. 
600 or 
8000 ohm, 
grounded 

6MW 
Bal.600 
ohm 

60MW 
Bal.600 
ohm 

a Al indicates continuous _ve telegraphy; A2 indicates tone 
modulated telegraphy; A5 indicates voice transmission. 

b Figure numbers refer to sketches of representative antennas 
shown in paragraph 1426. 

c The first two dimensions are width and depth, respectively, 
and represent the area required by the designated equipment 
and do !lQi 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 . 

Power Reg. 

4OOW. , 
1l0/220 V, 
1 W. 50/60 
cyc. 

l8OW, 
llS/230 V. 
1 W, 50/60 
cye. 

!BOW. 
ll5/230 V. 
1 9), 50/60 
cye. 

4OW. ,  
1l0/220 V. 
1 W, 50/60 
eye. 

Size Weight 
in Qpsr. in Use 
� .ll&W. 

2x 
1.5x7 

2x2xl 

2x2xl 

4x 
1.5x7 

650 

100 

100 

850 

!nst.Book 
or 

d Teeh.Ms.n. 

TIL ll-872 

'1'M ll-866 

TM ll-866 

2C863 .l/B2 

Remarks 

One unit; local or remote control; requires one 
terminal unit AN/FGC-l; used as radiote1etype 
receiving station. 

Includes two units, receiver and power supply 
RA-94. For lOS/llS/125 volts, 50160 cycles, use 
RA-84 and for 9S-13O/l90-260 volt , 25/60 cycles, 
use RA-74 which DDlSt be ordered separately. Three 
of these receivers used with each Schuttig Diver­
sity equipment. Also used as manual receiving 
station. Similar to Hamnarlund Super-Pro receiver. 

Same as BG-779 except for frequency range. 

One unit; local operation only; requires 2 racks , 
3 ea. BG-779-( ) or BG-794-( ) and power supplies ; 
used as receiving station for high speed tape cir­
cuit. 

&x)w" ll5 V, 5.5x 1436 FTNP 
2C4522/Bl 

One unit ; single-sideband triple detection receiver, 
contained in three bays . Used with VF Carrier Tele­
graph Equipment (par. 1025) , single-sideband radio 

1 W, 50/60 1.5x7 
cye. 

transmitting equipment (IV.E.Co. 0-158000 par.1422) 
and associated testing and measuring equipment to 
form a single-sideband HF radio telegraph terminal. 

d The stock number is given when no other identification is 
available for the instruction book. 

e TYPe numbers assigned by the manufacturer. 

"d P> >-1 
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FIGURE 1492 . Diversity Receiver 
AN!FRR-3 

FIGURE 1493 . Radio Receiver 
BC- ? 79-( ) ( Hammar lund 

Super Pro ) 

FIGURE 1494. Diversity 
( Schuttig ) Mixing 

Unit 

FIGURE 149 5 .  Single Side Band Receiver (We stern 
Ele ctric Co . D-99945 ) 
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Par. 1424- 1425 

1424 . TRANSMI TTING EQUIPMENT COMMONLY USED BY COMMAND RADIO - ARMY COMMUNICATIONS 
SERVICE - STOCK liUMBERS AND LOGISTICAL DA� .  

Type No . 

BC -339 - (  

BC -365- ( 

BC-447- ( 

SCR-281- ( ) 

10 KW Transmi tt ing 
Equipment 

Bunne 11 6 KWb 

Press Wirelessb 
PW-1 5- (  ) 

press Wirelessb 
P'N-40- ( ) 

pres s  Wireless b 
PW-981- ( ) 

western Electric 
Co . b  
D- 156QOO 
( Entire s ingle­
s ideband radio 
te legraph t e rminal)  

Export 
Weight 

Stock No . Lbs .  

2C6339 ( ) 2173 

2C69 05-3 . 5 (  ) 965 

2C 6903-31- 1 (  ) 1247 

2S281 { ) 150 

2C6905-100 { 8294 

2C466 10092 

2C6890 12000 

2C689 5 . 1  21 715 

2C6 78LA 3317 

None 3 724 
( Part of e nt ire 
terminal 2C5110 ) 
2C5110 (without 11550 
double modulation ) 
2C862 . 1  ( double 1190 
modulat ion eqpt . )  

Export 
Volume 
Cu .  Ft . 

153 

84 

\l2 

470 

672 

850 

1661 

188 

315 

758 

60 

Ship 
Tonsa 

3 . 8  

2 . 1  

2 . 3  

0 . 2  

11 . 8  

16 . 8  

2 1 . 3  

41 . 6  

4 . 7  

7 . 9  

1Il . 0  

1 . 5  

1425 . RECEIVING EQUIPMENT C OMMONLY USED BY C OMMA.ND RADI O - ARMY COMMUNICATIONS 
SERVICE - SroCK NUMBERS AND LOGISTICAL DATA .  

Type No . 

AN/FGC - l  
Radioteletype 
Terminal Equipment 

AN/FRR-3 
press Wireless 
Divers i ty 

BC- 779 - (  

BC- 79 4- (  

Schuttig 
Diversityb 
( Mixing unit only) 

Western Electric 
Co . b 
D-9 9 9 45 

452 

Stock No . 

see paragraph 1027 

2S2001-3 

2C4? 79 ( 

2C4794{ 

2C863 . 1  

2C4522 
(Also part of 
entire terminal 
2C5110 ) 

Export 
Weight 

Lbs .  

1175 

210 

210 

243 

lIl06 

Export 
Volume 
Cu . Ft . 

55 

11 

11 

14 

161 

a40 cu. f t .  assume d equivalent to 1 s hip ton .  

bType numbe rs assigned by the manufac turer . 

Ship 
Tonsa 

1 . 4  

0 . 3  

0 . 3  

0 . 4  

4 . 0  
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ill§.. TRANSMITTING �UIP�� COMMONLY USED BY AIRWAY� S�C�I ON -- ARMY COMMUNICA�I ON§ §mIICE - D�SCRI�TIQN . 

Fig. 
� ..../i2..... 
BC-Sls 1496 

BC-52s-( ) 1497 

BC-559- ( ) 1482 

BC-540-( ) 1498 
(Amplifier) 

BC-565-( ) 1485 

BD-401-( ) 1499 

Bc-460-( ) 1600 

Additional 
Equipment 
!le!lljired 

Rect. & Modulator RA-18 
Ant. Tuning Unit Be-S16 
Remote Control Uuit RM-S 

Remote Control Unit Rl£-7-( ) 

Tranami tter BC-559- (  
Rectifier RA-22-( ) 
Water Cooling Unit RU-E-( ) 
Remote Control Unit 
RM-ID-( ) 

Rect. & Modulator 
RA-3D-( ) 

Remote Control Un:!. t RM-ll-( ) 

Remote Control Unit 
RM-ZO-( ) 

Power 
Output 

400W 

400W 
lOOW 

l KW  

10 KW 

B50W 

4001/ 

BooW 
200W 

Type of Frequency 
EIlissiona, Range-Mc 

Al,A2,A5 

AI 
A2,A5 

II 

Al 

Al 

Al,A2,A5 

Al 
A2,A5 

2.0 - l8.1 

1.5 - 18.0 

4.0 - 26 . 5  

4 . 0  - E6.S 

0 . 15-0.55 

2.0 - 18.1 

2.0 - 18.0 

Freq. Preset Normal 
Controlb Channels Antennae 

Xtal 10 DO'lble Cage 
(Holder (Figure 1541) 
FT-249) 

M.O. or None Double Cage 
xtal (See (Figure 1541) 
(Holder Remarks) 
FT-171) 

M . D . or None Rhombic or 
xtal (See Doublet 
(Holder Remarks) (Figures 
FT-164) 1556 & 1537) 

None Rhombic or 
Doublet 
(Figures 1556 
and 1537) 

M . O .  None Internediate 
Frequency 
Flat Top 
(Figure 1538) 

Xtal 10 Double Cage 
(Holder (Figure 1541) 
FT-249 , 
Collins 
10 or WE-SA) 
M.D. or h 10 Double Cage 
Xtal (Figure 1541) 
(Holder 

FT-249) 

Power 
lleguired

d 

4.5 KVA 
220V, 5'; 
60 cycles 

2.2 KVA 
1l0/22GV 
l¢ 60 cycles 

4 . a  KVA 
220'" 5¢. 
60 cycles 

33 KVA 
220V, 3il 
60 cycles 

1.8 KVA 
1lO/220V 
l¢, 
60 cycles 

3 .7  KVA 
2Z0V, 3'1 
60 cycles 

1.8 KVA 220V, 1;.1 
60 cycles 

Dimensions Weight lnatr. 
in Opera- in Use 

f 
Book OT 

+ion - ft .e � Manualg 

7x2.sx6 .5  2000 609040 
609040 .1 

3 .5x2x6 900 6D73250 

5 . SxSx7 1555 6D7339 (  ) 

15xSx7 2038 202940 
( )/1 

Remarks 

Point-to-point and ground-
to-air .. Dial s ele etian of 
preset channel frequencie s .  
N o  longer procured. 

Point-to-point and grour .. d-
to-air .. Switch selection 
of master oscillator or anjl 
ona of five crystal fre-
quencies . Also used as 
transmitter of S CR-197 . 
No longer procured . 

Foint-to-point. Switch 
selection of mater oscilla-
tor or any one of six cry-
staJ. frequ encies .  M ay  also 
be used as excit er for 
?ov(er Amplifier BC-54D-( ) . 

?oint-to-poicLt . Provides 
approx . 10 db increase in 
power output when used TKith 
Transrnitter E C-559 . 

2 . 5x2.Sx6 . 5  629 TIl 11-828 Point-to-point . 

sxlx6 .s 600 6D904C-2 Point-to-point at)d ground-
to-air. Dial selection of 
preset channel frequencie s . 
No longer procured. 

5x2x6 . 5  1050 6D902o-3 Point-to-point and graund-
609020-4 to-air. Dial sele ct ion of 

preset channel frequencies . 

aAl indicates continuous wave telegra.phy ; A2 indicates aq:ilitude modulated tone telegraphy; A:3 indicates amplitude modulated telephony. 
blJ•O• is used to indicate Master Oscillator control and Xtal to indicate crystal control. 
cFigure numbers refer to sketches of representative antenna..s shown in paragraph 1428 except where reference is made to paragraph 1408 . 

dlncludes power required for equipment shovm in "Additional Equipment Required" column. 
eThe first two dimens ions represent -..idth and depth respectively, am indicate the area required by the designated e quipment plus the 

equipillBnt listed in the "Additional Equipment Required" column ,and do not represent the floor space required for the compl ete station 
installation . Allowance is not made for opening of apparatus doors or drawers, space between unitsI' and. operating and maintenance 
space for personnel. The last dimension is the height of the tallest unit. 

fThis weight does not include that .for eqlli.pment shown in tlAdditional EquipLlent Required" column. 
&,'/hen other identification is not available for instruction books , the stock nwnber is shown. 

hLat.e models are same as Navy TOO and are M.O. cont.ro�led only. Table continued on n ext '(:Iage 
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TRANSMITTING EQUIPMENT C OMMONLY USED BY AIRWAYS SEC�IO� ARMY CQMMllNIQA�IONQ SERVICE DESC!U,PTION . ( Continued ) 

Additional 
Fig. Equipment 

� � Required 

BC-61O l50l 

BC-642 1502 Modulator 00-643 
Rectifier RA-44 
Tra,.,former and 
Contactor 00-644 
Remote Control 
Unit EM-IS 

Be-llOO-( ) 1503 

D-S/FR - See paragraph 1027 
Oscilla.torJ 
Exciter 
(Pres. 

Wireless 
FS-l2A) 

Power Type of Frequency Freq. b 
Preset 

output Emissiona Range-lo!c Control Channel. 

4001'1 Al 2 .0 - 18.0 1;1 . 0 .  or None 
3000 AS xtal (Holder 

FT-l71) 

5 KW Al,AS 4.0 - 20.0 Xtal 10 
(Holder 
Collins 10) 

75'11 Al 1.5 - 10.0 , Ital 4 
SOW AS (Holder 

FT-249 ) 

Normal 
Antennae 

1/4--0r 3!4-1'1ave 
Inverted L or 
Doolbl.et 
(Figures 1458 
par. 1408, 
and 1557) 

Rhombic or 
Doublet 
(Figures 1415 

& 1537) 

l/4-or 5/4-Wave 
Inverted L or 
Doublet 
(Figures 1456 
par. 1406, and 
1557) 

Pmrer 
Requiredd 

2 < KVA 
UsV, 1Yl 
50/60 cycles 

10 KVA 
220V, � 
60 cycles 

520'11 
1l0/220V 
]$, 25-60 
cycles 

Dimensions Weight Inetr. 
in Opera- in Usef Book at 
tion - ft .e � �  

2.5x2x5 446 rn U-813 

6.5x4x6.s 590 2C690s.3(}o 
1/1 

3.5x2.5xl.5 483 

Remark. 

Point-to-point amI ground-
to-air. SWar to Halli-
crafter. commercial type 
HT-4-B and transmitter of SCR-299, SCR-399 and 
SCR-499. Includes Speech 
Amplifier BG-614-E and 
Ant enna Tuning Un! t BC-es9-A . 
Point-to-point . Dial 
eele ction of preset 
channel frequencie< • •  No 
longer procured. 

Point-to-point and ground-
to-air. May be remotely 
controlled by addition of 
Remote Control Unit 
RM-4O-A . Part of Radio 
Transmi tter Equipment 
RC-265 . 

Re-52-( )  1504 500W Al,A.2 ,A3 1.5 - 7 .0 Xtal (Holder 
t'T-164) 

2 Rhombic or 
Doublet 
(Figures 1536 
& 1537) 

2.5 KVA 
llsV/230V 
l�, 60 
cycles 

3.5x2xB 1250 6D80S20 Point-to-pc1nt am air lAll'l1ing. !ncludos Radio Trans­
mitter BC-452-( ) and Re­
mote Control Unit RM-22-( ). 

T-4/FRG 1505 Rectifier PP-liFRC 
Modulator 14O-1/FRC 
Operator Control 
Console CY-161/FRC 
(Fo:nnerly CS-212) 

%)OW Al,A2,A3 2.0 - 18.0 M.C. or 
Xtal 
(Holder 
FT-249 ) 

1 Rhombic or 
Doublet 
(Figure. 1536 

& 1537) 

8 KVA 
(4 Channels) 
230V l¢. 
50/60 
cycle. 

bc2x5 per 
channel 
(Transmitter 
only) 

TI4 ll-820 

all indicates continuous wave telegraphy) A2 indicates amplitude modulated tone telegraphy ; A3 indicate. amplitude modulated telephony . 
by•D• is used to indicate Master Os cillator control am xtal to indicate crystal contrcl. 
cFigure number. refer to sketch.s of representative antennas shown in paragraph 1428 except wh ere reference ia made to paragraph 1408 . 
dlnclude. power roquired for equipment shown in "Additional Equipment Required" column. 
eThe first two dimension. represent width and depth respectively, and indi cate the area required by the designated eq.>.ipment plus the 

equipment listed in the "Additional Equipment Required" column,and do not represent the fioor space required for the complete station 
installation. A.llowance is not made for opening of apparatus cloor. or <lra .... rs , apace between unit. , and operating and maintenance 
space for personnel. The last climension is the height of the tallest unit . 

fThis .... i8ht does not include that for equipment shown in "Additional Equipment Required- column. 

Swhen other identification is not available for instruction books, the stock number is .hown. 

Point-to-point and ground­
to-air. May be used in 
conjunction with Trana­
mit tel' T-S/FRC. Typical 
installation uses four 
T-4/FRC, one T-5/F!iC , 
one 1ID-1/FRC and one 
PF-l/FRG. 
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T-MFRC 

Aircraft 
Accesgories 
Corp. 
SOOB 

Collinsh 

52-RA 

Federalh 

FT-3oo 

Pan 
AmericaR 
Airways 
12-ACX-2 

Fig . 
� 
1505 

1500 

1507 

1508 

1509 

Additional 
Equipment Power Type of Frequency Freq. 
Reguiteg IilW!IIi � Range-Y.c gontrolb 

Preset Normal Power 
� AntmYlA

c ll!!guiredd 

Dim.ensions Weight Inst. 
in Opera- in Usef Book or 
tion - ft.· 1!..I!W llanualg R ..... rk. 

Rectifier PF-l/FRC 600W Al,All,AS 0.15-0.55 1.1.0. or 1 Insuleted Tower a KVA 2x2x5 TM 11-820 Point-to-point &Ild homing. 
Modulator MD-l/FRC ltal or Intermediate (4 Channels) per chan- May be used in conjunction 
Operator ' s  Control (Holder Froqu.ency Flat B30V, l¢ 001 with Transmitter T-4/FRC. 
Console CY-161/FRC FT-249) Top 50/60 cycl es. (Transmitter Rectifier PP-l/FRC will 
(Formerly CS-2lE) (Figure. 1542 Only) supply power for four 

& 1558 ) tranamitter unit. and one 
dual JllCdulator unit . 

1000�' Al,A2,AS 0.275-0.4& Ital 2 1[-90-ft. or 6 . 5  KVA fb!2x7 1IC6609/B1 Point-to-point and homing. , 
1 .6-10.0 (Holder laD-ft . 195!245V, 

FT-249! .Insulated l¢, 60 
Tower or cyc1es 
Intermediate 
Frequency 
Flat Top 
(Figures 1542 

& 1558) 

!iF-Rhombic or 
DoUblet 
(Figures 1556 
I'< 1557) 

75W Al 1.5-15.0 ll_O. or 4 1/4-or B!4-Wave 115V, lid 2xl.Sxl 120 6DK9132-
SOW 1.3 Xtal I:'J.Verted L ar 50/60 RA6P or (Holder Doublet cycles 6DK9152-

Collins lG) (Figures 1458 P.A7P 
psr. 1408, and 
1537) 

3 KW Al,il.5 2.0-20 .0 xtal 1 Rhombic or 220V, 31i l.1Jc3x6 2C6700/Bl (Holder (per RF Doublet 60 cycles 
FT-249) unit) (Figures 1536 

& 1537) 

1200W Al,M 1.6-24 .0 xtal 2 Rhombic or S KVA 2xl. 5xS. 5 
(Holder DOllb1et 2l0/250V. 

FT-249 ) (Figures 1556 liD, 60 
& 1537) cycles 

aAl indicates continuous wave telegraphy; A2 indicates a.rnplitude modulated tone telegraphy; A3 indicates amplitude modulated telephony .. 

bM•O•  is used to indicate Master C-scillator control and Xtal to indicate crystal control . 

7igure numbers refer to sketches of representative antennas sho"l'm in paragraph 1428 except where reference is made to paragratD 1406. 
dlncludes povrer required for- equipment S!1ovm in "Additional Equipment Required" column. 
eThe first two diJlensions represer.t width and depth respe ctively, am indicate the area reqllired by the deSignated equipment plus the 

equi?rnent listed in the "Additional Equipment Required" column, and de net represent the flDor space required for the corr.;.plete station 
inst.allation. Allowance is not made for opening of apparatus doors or drawers. space between units, and. opera.ting and maintenance 
s:;?ace for personnel �  The last dirr.ensior" is the height of the tallest W'.i.t .. 

�Thi.s weight does not include that for equi.pment s !J.o'o'l n  in tlAdditional Equipment fl.equired" . column . 
OWnen other identification is not available for instruction books , the stock nwrber is shown. !t..rype nu..'1lbers ass io"l1ed by the manu! acturer. 

Includes Ant enna Tuning 
Ilni t 500 BAT and Remote 
Control 500 BLC. Provides 
two RF channels for oimul-
taneous operation. Either 
charnel may be modulated, 
the other opera.ting on CW. 
Simultaneous operation re-
quires two s.ntennas . 

Point-to-point, ground-
to-air and a.irport control . 
lncludes RF unit . modulator 
ani power supply in one 
case. 

Point-to-point . Normally 
a channels per rectifier 
and modulator. Includes 
power Supply lIS-A, Audio 
Amplifier lEo-A , remote 
control unit. and a Radi 0 
Frequency Unit. 1M-A . 
D� selection of desired 
channel. 

Point-to--point . Push 
button eelec-tion of either 
preset chamel frequency . 

Ta.bl.e continued on next. pe.ge 
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TRANSMI TTI NG EQUIPMENT COMMONLY USED BY AIRWAYS SECTION -- ARMY COMMUNICATI ONS SERVICE DESCRIPTI ON . ( Co nt inued ) 

Fig. 
� !i2.L... 
Pan Ame!:ican lSlO 
Airways 
12-GLX-2 

Pan AmeKican 1511 
Airways 
RFA-50 
(Amplifier) 

i:;::g lfire- 1512 

PW-IOLF 

Temcoh 1515 
250-GSC 

'femcoh 1514 
1000-AG-CW 

Western 
Electric 
Co.h 
0-151249 (Pan Amer. 
A1 IWays 
4WTFA) 

1515 

Additional 
Equipment 
Required 

Transmitter 
PAA 12-ACX-2 

Power 
Output 

1200W 
750W 

5 KW 

10 KW 

200W 

1000W 

550W 
100W 

Type of 
Emissiona 

Al 
j.2,A5 

Al,A2,A5 

Al 

Al,A2,A5 

Al 

Al 
A5 

Frequency Freq. b � Control 

0 .26-1.75 Xtal 
(Holder 
FT-249) 

5 .0-24.0 

0 . 11-0.14 1.1.0. 

2.0-16 .0 1.1.0. or 
Xtal 
(Holder 
FT_249) 

2.0-16.0 Xtal 
(Holder 
BUley 
IIC-7) 

1.6-15 .2 Xtal 
(Holder 

WE-SA or 
FT-249) 

Preset 
Channels 

2 

None 

None 

None 

6 

2 

Normal Power d Antennae Required 

T Cage 5 . 2  f,.VA 
(Furnished) 2l0/250V, 
(Figure 1545) l¢, 60 cycles 

Rhombic or 200/240V, 5ij' 
Doublet 50/60 cycles 
(Figures 1556 

& 1557) 

Insulated 2Z0V, 5ij' 
Tower or 60 cycles 
Wave Antenna 
(Figures 1542 

& 1544) 

l/4-or 5!4-Wave 1 . 2  KVA 
Inverted L or 205!255V, l� 
Doublet 50/60 cycles 
(Figures 1458 
par. 1408, 
and 1557) 

l/4-or 5/4-Wave 5.2 !\VA 
Inverted L or 1l5V, l¢ 
Doublet 50/60 cycles 
(Figures 1458 
par. 1408 , 
and 1557) 

Doublet 
(Figure 1557) 

220/250V, l� 
50/60 cycles 

Dimensions Weight Inst. 
in Opera- in usef Book or 
tion - !'to e � J.!anuslg Remarke 
2 . 5xl.5x5.5 

5x2x6. 5  

9x5x7 
(See 
Remarke ) 

2X2x6 

5X2.5x7 

2X2x6 

Point-to-point and homing. 
Includes Modulator G11-8, 
Antenna Tuning Unit 
ATU-12, and Remote Control 
Unit '!'Me-R. Dial selection 
of either preset channel 
frequency . 

Point-to-point . No longer 
procured. 

2C6888/Bl Point-to-point and Radio­
teletype. Consists of two 
wrlts. transmitter and 
rectifi er, nonnally bolted 
together. Antema coil 
mOWlts on top of trans­
mitter and adds 5-1/2 ft. 
in height . 

550 P4-50590 Point-to-point am ground-
to-air. Switch selection 
of master oscillator or 
aqy one of four crystal 
frequencies . May be con­
trolled over 1000 yds . of 
#18 Ga. copper wire by use 
of remote control box. 
fumished. 

2200 609500 Point-to-point and ground­
to-air. No longer procured. 

571 609654 

aAl indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; A5 indicates amplitude modulated telephony. 
�.O. is used to indicate Master Qscillator control and Xtal to indicate crystal control. 

Point-to-point and ground­
to-air. Consists of radio 
freq.tency chassis, modula­
tor am power supply 
mounted in one cab inet. 
Relay selection of either 
of the preset chamel 
frequencies. No longer 
procured. 

'?igure numbers refer to sketches of representative antemas sho'Ym in paragraph 1428 except ,mere reference is made to paragraph 1408. 
dlncludes power required for equipment shown in "Additional Equipment Required" column. 
e'rhe first two dimensions represent vddth and depth respectivelo', and indicate the area required by the designated equipment plus the 

equipment listed in the "Additional �quipment Required" colupm, 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 persomel. The last dimension is the height of the tallest unit. 

{This weight does not include that for equipment shown in "Additional Equipment Required" . column. 
&;Vhen other identification is not available for instruction books , the stock nwnber is shawn. b.rype numbers assigned by the manufacturer. 
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� 
wilcaxh 
96A 

Vlilc� 
96C & 
96G-5 

Wilccxl' 
96-200A 

Wilcoxi' 
98-200B 

Fig .. 
N2..t.... 
1516 

1517 

1518 

1518 

Additional 
l>q.1ipment Power Type of Frequency Freq. Preset 
Reguired Output .Emissiona Range-Ilia Controlb Channels 

Reat . & Mod. 26A or 2 . 5  KW Al ,A3 2.0 - 1£.0 Xtal 1 
26B (Holder 
Dialing Unit 16&B FT-249J 

Rectii"ier s6A 5 �V Al,AZ,As 2.0 - ZO.O Ual 1 
Modulator 50A (Holder 
Operator 1 s Control FT-249) 
Gonsole CY -1611 FRC 
(Fonne1'1y CS-212) 

Root. & Mad. 26A or 26B 2 KW Al,A2,A5 0 . 195-0.525 M.O. or 1 
Operator ' s  Control Xtal 
Console CS-380 (Holder 

F';'-249) 

Reot. & Mod. 261\ or 26B 2 KW Al,A2,A5 0.195-0 . 525 M.D. or 1 
Operator' B Control xtal 
Console CS-380 (Holder FT-249) 

Normal Power 
Antenr.ac Regyj,redd 

1/4-or 5/4-Wave 220V, :3¢ 
Inverted L ,  6 0  cycles 
Doublet or 
Rhombic 
(Figures 1458 
par. 1408,1536 
and 1537) 

1/4,-01' 5/4-Wave 20 KVA 
Inverted L, (4 channels) 
Rhombic or 220V, 5il 
Doublet 60 cycles 
(Figures 1458 
par. 1400, 1536 
& 1537) 

Insulated TaKer 10 XI"A 
or wave Antenna 220V, 3� 
(Figures 1542 60 cycles 
& 1544) 

Insulated TO'Her 10 KVh 
or yj'ave Antenna 220V, ;3¢ (Figures 1542 60 cycles 
& 1544) 

Dimensions weight Inst. 
in Opera- in Use t Book or 
tion - ft. e (Lbs . )  IIanualg 

lx2x6 6D9096A 
per channel 
(Tra=it-
ter Only) 

b:2x6 6119896(; 
per chan- P4-29889 
nel 
Plus 8 . 5  x 
3x6 

3x2x6 
per charmel 
(Transmit-
ter Only) 

5x2x6 
per channel 
(Trans mit-
ter Only) 

aAl indicates continuous wave telegraphy ; A2 indicates amplitude lOOdulated tone telegraphy; AS indic ates amplitude modulated telephony .. 
bu..O. is used to indica.te }!�ster o.sci:J.ator control and Xtal to indicate crystal cont rol . 
cFigure nwnbers refer to sketches of representative antennas shmm in paragraph 1428 except where reference is made to paragraph 1408. 
dIncludes power required for equipment sho;,m in '1Addi tional �quipment Requiredtl COlW11Il .. 
6The first two dimensions represent width and depth respectivelYt 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 s pace required for the complete station 
installation. Allowance is not made for opening of apparatus doers or draw-ers, space between units, and operating and mintenance 
space for personnel. The last dimension is the height of the tallest unit. 

f'.1'his weight does not include that for equipLlent s h ow n  in ·'Additional Equipment Required" . column. 
gWhen other identification is not available for instruction books J the stock number is shown. 
h1'ype numbers assigned by the manufacturer. 

Remarks 

Point-to-point and radio-
te1et;rpe. NorntB.l1y 8 
charmels per rectifier .. 
llo longer procured. 

Point-to-point and radio-
teletype . Normal.ly 4 
channels per rectifier .. 

POint-to-point and homing. 
No longer procured. 

POint-to-point and homine. 

hj e; . 
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T R AN S M I TT E R  RECT I F I E R  A N D  MODU L ATOR 1 ANT E N NA T U N IN G  U N I T  

FIGURE 1496 . Radio Transmitter BC-315 FIGURE 149? Radio Trans­
mitter BC-325- ( ) 
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FIGURE 1498 . Power Amplifier 
BC-340- ( ) FIGURE 1499 . Radio Transmitter BC-401 

FIGURE 1500 . Radio 
Transmitter BC-460 � . 
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FIGURE 1501 . Radio Transmitter Be-ol0 

R ECTIF IER 

FIGURE 1 502 . Radio Transmitter BC- 642 
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Remote Control Unit RM-40 

Radio Transmitter 

FIGURE 1503 . Radio Transmitter BC-1100- ( ) 

RADIO TRANSMITTER 

BC - 452 - l  ) ---

R E MOTE CONTROL. UNIT 

R M - 2 2 - (  ) 

FIGURE 1504 . Radio Tr�nsmitting Equipment RC-52- ( ) 
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3 R A D IO TRA NSM liT E RS 

T - 4/FRC 

/ A� ________ � 

I R AD I O  I R A D I O 

RECT I F I  E R  MODULATOR ,R ANSMIT 1 ER TRANSMIT T ER 

pp- VF RC MD V.FR C T-4/FR C T-5/FR C 
/� ___ ....IA \ � � ,  /\--------

FIGURE 1 505 . Radio Transmit ter T-4/FRC and T-5/FRC Installation 
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FIGURE �506.  Radio Transmitter ( Aircrart Accessories Corp . 500B) FIGURE �507 . Radio Transmitter 
( Collins 32RA l 
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tl>o 0> tl>o lODU LATOR 
POW E R  S U PPLY U N I T r � RAD I O  

U N IT �FREQ UN ITS 

r- I " ' " ;----, .-., . ,  

FIGURE 1508 .  Radio Transmitter ( Federal FT-300 ) 
FIGURE 1509 . Radio Trans­

mitter ( Pan American 
Airways 12ACX-2 } 

� Ii . 
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Transmitter 12 GLX-2 

Transmitter Control TMC-R 

""'" 

il () II 

lIB 1111 

Modulator GM-a Antenna Tuning Unit ATU-12 

FIGURE 1510 . Radio Transmitter (Pan Ameri.oan. Airways ) 
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FIGURE 1511 . Power Amplifier 
( Pan Ameri can Airways 

RFA-50 ) 

OSCI LLATOR 
AN D E XC I TE R  

CO NTROL 
A P P A R AT U S  

FIGURE 1512 . Radio Transmitter ( Press Wireless PW-10LF ) 

TAN K  CO I L  

POWER 

AM P LIFIER 

CON T RO L  

APPARATUS 

'tJ ID 
'1 
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REMOTE CONTROL BOX 
• 

FIGURE 1513 . Radio Transmitter 
( Temco 250-08 C )  

FIGURE 1514 .  Radio Transmitter ( Temco 1000-AG-CW) 

FIGURE 1515 . Radio 
Transmi tter ( Western 
Electric Co. D-51249 or 
Pan American Airways 

4WTFA) 

t,j po I-j 

t-' ,p. 
ro 0> 
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FIGURE 151 6 .  Radio Transmitter 
( Wilcox 9 6A)  

FOUR TRANSM ITTERS 

M ODU LATOR 
RECT I FI ER 

�--------��-- �--: � .� ;;--:;l�� I'��'
I O:=r�:-·ll l  . ... � I 

�_ 

I -� 

, I ;=;;=;( ' 
d 1 1if�-�l l  ... _ ...... _ .... .... ..... 1 

'I'� 
"� i I I ! i I I I I. I I i i I ......... - ,.JP .. � 

�I l I 

l�",'"':""--P= 

I I , 
II 
II l it  � ... J I h,"'·- '·· 

� .. ,.-.----- ! Il>�; .. , 

FIGURE 1517 .  Four Radio Transmitters ( Wilcox 96C ) 
(With MOdulator 50A and Rectifier 36A )  
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1427 . RECEIVING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION ARMY COMMUNICATIONS SERVICE - DESCR IP TION . 

� 
AN/FGC-l 
Radioteletype 
Terminal 
Eqpt . 

AN/FRR-5 
Press Wireless 
Diversity 

Federal 
128-AY 

Hallicrafters 
S-22-R 

Hailicrafters 
S27 

Hallicrafters 
SX-28 
AN/GRll-5 

Hallicrafters 
S29 

Type Weight 
Emission Frequency Freq. Normal Type Power in Use Instr. Bk. 

� Receivedb Range - Me Control AntermaC Output Required (Lbo .) or Manusld 

1492 

1519 

1520 

1521 

1522 

1523 

See paragraph 1027 

Al,A2,A5 2 .4-26 Crystal Double Into ilO/220V 
Special (HOlder D oublet Teletype 50/60 cy-

FT-249) or Term.Eqpt. eles 
Rhombic AN/FGC-l 
(Figures 
1540 & 
1539) 

Al,A2,A3 0 .015-0.65 Manual Single Speaker il5V, 60 28 
wire or Headset cycle 

AC or bat-
teries 

Al,A2,A5 0 .il-l . 5 & Manual Single Built-in il5V, 60 25 
1.7-16 wire or Speaker, cycle 

Double or Headset AC or DC 
Doublet 
(Figure 
154C) 

Al,A2,A5 27-145 Manual Single Speaker or il5V, 50/60 75 
& FM  wire or Headset cycle AC 

D ouble 500 or 
D oublet 5000 ohms 
(Figure 
1540) 

Al,A2,A3 0 ,55-42 Manual Single Speaker or 1l0/125V 85 
wire or Headset 50/60 cycle 
!»uble 500 or AC 

Doublet 5000 ohms 
(Figure 
154C 

Al,A2,A3 0,54-30,5 Manual 3 ft , Built-in 1l0/125V 16 
Built-in Speaker or AC or DC, or 
tele- Headset seli-cont . 
scopic batteries 
whip 

aExcept for AN/FGC-l , AN/FRll-3 and AN/GRll-5 the type numbers are those aSSigned by 
the marrufacturer. 

6D1947 

6D9461 

6D9462 

6D9471 

6D9464 

bAl indicates continuous wave telegraphy; A2 indicates amplitude modulated tone telegraphy; 
A3 indicates amplitude modulated telephony ; FM indicates frequency modulated telephony and 
tone telegraphy. 

CFigure numbers refer to sketches of representative antennas shown in paragraph 1428. 

dwhen no other identification i. available for the instruction book, the stock number is 
given. 

Remarks 

,Five preset channels . For point-to-point 
communication and radioteletype. Used with 
Radioteletype Terminal Unit AN/FGC-l . 

Marine or fixed station service .  Table 
model. Built-in power supply unit. 

Marine or fixed station service . Table model . 
Built-in power supply. 

Airport control and air warning . Table raodel . 
Built-in power supply. 

Point-to-point and ground-to-air. Table 
model. Built-in power supply . 

Highly portable for miscellaIleous 
monitoring • 

'oj P> '"' 
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I:a!e No . a 

Hallicrafters 
S-56 

Hammarlund 
SF-llD-LX (Super Pro) 

Hanrnarlund 
S?-210-LlC 
(Super Pro) 

Nationsl 
NC-lOO-ASC 
AN/GIlli-2 

�ational 
HRO 

Wilcox 0115 

Type Weight 
Emission Frequency Freq. !formal Type Power in Use lnIItr. Bk. 

� Receivedb Ra!}ge - )Ie Control Antennae OutPUt Recruired J.!&!W. or Ilanuald 

1524 

l49� 

1493 

1525 

1526 

1527 

Al,A2,A5 27.8-145 Manual Single Speaker or llSV, 50/60 75 204557.3S/Bl 
& FM  wire or Keadoet c1cle AC 

Double 500 or D oublet 5000 ohms 
(Figure 
1540) 

Al,A2,A5 0.1-0.4 & Hanual Single Speaker or llO/125V 100 P4-l7275 
2.S-20 wire or Headset 25 cycle AC, 

Double 600 or or 
Doublet 6000 ohms batteries 
(Figure 

1540) 

Al,A2,A3 0.1-0.4 & Manual Single Speaker or llO/125V 100 6D9450Bl 
2.5-20 wire or Headset 60 cycle AC, 

Double 60C or or 
Doublet 6000 ohms batteries 
(Figure 

1540J 

Al,A2,A5 0.2-0.4 & Manual Single Speaker 115V, 50/60 6 5  609520 
1.5-50 wire or or cycle or 

Double Headset 115V, 25 
Doublet oycle AC 
(Figure 
1540) 

Al,A2,A5 1.7-50 Manual Single Speaker 115V, 50/6J 90 P4-1698S 
wire or or cycle AC or 
Double Headset batteries 
Doublet 
(Fie;ure 

1540) 

Al 1.15-25.5 Crystal Single Speaker 115V, 6D9S9 5 
(Holder wir-e or 50/60 
FT-249) nouble Headset cycle AG 

Doublet 
or 

Rhombic 
(F;gures 
1540 & 
1559) 

"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 lJodulsted telephony ; FM indicates freq> eiOcy modulated tele]:hony 
and tone telegraphy. 

"Figure numbers refer to sketches of representative antennas shown in paragraph 1428 . 

dorhe stock number i5 given far identification at the instruction baok. 

Remarks 

Similar to Hallicraftera ·S-27 receiver except 
treated £or tropical use . Airport oontrol 
and air warning. Built-in power supply. 
Table model . 

Airport control, point-to-point and ground-to-
air. Separate power supply included. Modified tabla modeL 

Airport control , point-to-point and ground-
to .. air .  Separate power s"pply included. 
Racl< mounting. 

POint-to-point and groand-to-air. Table 
model. Built-in power supp::'y. Separate 
loud speaker inoluded . 

Point-tq-point and ground-to-ail'. Table 
model . Uses plug"'"in ooils whic:o are in-
serted as a unit . Coil sets lllUst be prooured 
separately • Sepal'a te pawer 5 upply included. 

Point-to-point and ground-to-air. Rack 
mounting. Use. plug-in coils and crystal 
which must be procured separate1o'. 
Eight = Receivers , in a pre-wired rack , 
" ... ilabl e as " unit {Wilcox 113A ileceiver 
!lay J .  

Table continued on next page 

'tJ !ll 0-; 
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� .  {\j RECEIVING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION ARMY COMMUNICATIONS SERVICE DESCRIPTION,  ( Cont inued)  

TYpe No,a � 
Wilcox 4 CW3-D 1528 

Wilcox F3 

(See Re­
marks) 

1529 

Type 
Emission Frequency 
�b Range - Me 

Special, Al 2,0-26 

A2, A3 1,9-16 , 5  

Freq. 
� 
Crystal 
(Holder 
FT-249j 

Crystal 
(Holder 
FT-249) 

Normal 
Antennae 

Double 
Doublet 

or 
Rhombic 
(Figures 
1540 & 
1539) 

Single 
wire, 
Double 
Doublet 

or 
Rhombic 
(Figures 
1540 & 
1539) 

Type 
Output 

Into 
Teletype 
Terminal 
AN!FGC-l 

Speaker 
or 

Headset 

arhe type numbers are those assigned by the manui'act urer. 

Power 
Required 

11.$V, 
SO/50 
cycle AC 

11.$V. 
50/60 
cycle AC 

bAl indicates continuous wave telegraphy ; A2 indicates amplitude modulated tone 
telegraphy; A3 indi cates amplitude modulated telephony. 

Weight 
in Use 
� 

"Figure numbers refer to sketches of representative antennas s hown in paragraph 1428 . 

drhe stock number is given for identification of the instruction book. 

Inotr, Bk, 
or llanual d Remarks 

Four preset channels . Radioteletype . 
Used with Radioteletype Terminal Unit 
AN/FGC-l. The 4 CW3-D is an assembl;y of 
four CW3il units in a single cabinet. 
Figure 1528 depicts one CiI3-D unit 0 

6D12011-853 Point-to-point and ground-to-air. Airport 
control . Rack mounting. 

'"d PI '1 
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FIGURE 1519 . Radio Recei.ver ( Fe deral 128AY) 

FIGURE 1520 . Radio Re ce iver ( He11i crafters S-22-R ) 

FIGURE 1521 . Radio Receive r  ( Ha11 i crafters S -27) 

FIGURE 1522 . Radio Receiver AN/GRR-3 ( Hallicrafters SX-28) 

� "i 
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FIGURE 1523 . Radio Receiver 
lHa11icrafters 8-29 } 

FIGURE 1524 . Radio Receiver ( Hallicrafters 5-36 ) 

FIGURE 1525 . Radio Receiver AN/GRR-2 ( National NC-100-A8C ) 
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.... � rc 'I 



II'> ...:l (J1 

FIGURE 152 6 .  Radio Receiver ( National HRO ) 

FIGURE 152 7 .  Radio Receiver (Wilcox CW 3 )  

FIGURE 1528. Radio Receiver (Wilcox CW3-D) 

FIGURE 1529 . Radio Receiver (Wilcox F3 ) 
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1428 . C OMBINED TRANSMITTING AND RECEIVING EQUIPMENT COMMONLY USED BY AIRWAYS SECTION - ARMY C OMMUNI CATIONS SER VICE 

DESCRIPTION. 

� 
AN/CRC-3 

Collins 
18-Q 
(Navy TeS) 

Jefferson 
Travis 
350A 

Link 
25-FMTR 

Link 
35-FlITR 

Link 
5CXJFS 

Link 
1498 

Power 
Fig. No. Output 

See paragraph 1408 

1530 25 11 
10 W 

1531 50 'II 
40 W 

1420 25 W 
par. 1408 

1420 35 W 
par. 1408 

1552 50 W 

1553 50 'II 

Type of 
Eroissionb 

Al 
AD 

A1 
A3 

I'M 

I'M 

I'M 

I'M 

Frequency 
Range - Me 

1.5-12.0 

1.5-12.0 

30-40 

50-40 

5 0-40 

70-100 

Freq. 
Control C 

M.O. or 
xtal 
(Holder 

FT-249 or 
Collins lG) 
M.O. or 
Xta1 

Xta1 
(Holder 

FT-171) 

Hal 
(Holder 

FT-l7l) 

Xtal 
(Holder 

FT-171) 

Xta1 
(Holders 

FT-l71 & 
FT-245) 

Preset 
Channels 

None 
(See 
Remarks) 

None 
(See 
Remarks) 

1 

1 

1 

1 

Normal 
Antennad 

l"ower Dimensions in 
Required Operation - ft. e 

23-ft .Whip 115V, 
(Figure 60 cycle AC 
1460) or 12V DC 

23-ft.Whip 12V DC, 
or 1/4- 24V DC, 
wave In- 52V DC, 
verted L 115V DC or 
(Figures 115V, 60 cycle 
1460 & AC 
1458) 

6-ft.Whip 6V DC 
(Figure 

146lb ) 

6-ft.Whip 6V DC 
(Figure 

l46lb) 

(Non­
Adjustable 
Coaxial 
Half-Wave 
Dipole 
(Figure 
1468 ) 

115V, 60 
cycle AC 

Adjustable 115V, 50/eo 
Coaxial cycle AC 
Half-Wave Xmtr - 210W . 
Dipole Rec . - 7511. 
(Figure 1468) 

2 x 1 x l  

3 x 2 x 2 

:3 x 1 x l  

3 x 1 x 1 

2 x 1 x 3 

2 x 1 x B 

aExcept for AN/CRC-3 the type nWIibers are those assigned by the manufacturer. 

Weight Instr. 
in Use Book Of � Manual Remarks 

232 
(Without 
Power Supply 
EqUipment) 

65 

65 

175 

151 

6D8298 

Transmitter and receiver. Point-to­
point and ground-to-air. Switch 
selection of five crystal frequencies . 

Transmi tter-receiver equipment for 
fixed mobile communication. Switch 
selection of four crystal frequencies. 

Commercial j'X)lice car eq .. lipment for 
providing two-way mobile communica­
tion. Similar to SCR-298 . Includes 
Transmitter 25-UFM., Receiver ll-UF , 
Vibrator Power Supply VPA-3A and dash 
control unit. 

6D8298A Corrunercial police car equipment for 
providing two-?{ay mobile communica­
tion. Similar to SCR-298-C. In­
cludes Transmitter 35-UFM, Receiver 
ll-UF, Vibrator Power Supply VPA-5A 
and dash control unit . 

Self contained transmitter, receiver 
and power supply . For fixed control 
station in mobile net. 

Self contained transmitter, receiver 
and power supply. For providing radio 
telephone commWlication when essential­
ly line-of-sight operation is possible. 
May be remotely controlled at distances 
up to 5 miles of Wire W-llO-B by the 
addition of Remote Control Unit Type 
1504 . 

bAl indicates continuous wave telegraphy; A3 indicates amplitude modulated telephony; FM indicates frecpency modulated telephony. 

CM.D. is used to indicate Master Oscillator control and Xtal to indicate crystal control . 

dFigure nwnbers refer to sketches of representative antennas shown in paragraph 1408. Antennas are not normally included with the 
set unless so indicated. 

e
The dimensions are width, depth and height, respectively. The width and depth do not include space for opening of apparatus doors . 

fWhen other identification is not available for instruction books, the stock number is shown. 

'"d '" .., 
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� 
Link 
1505 

Motorola 
FMT3.-2SVJ.\ 

1totorola 
FMTR-SOBW 

Power Type of Frequency Freq. 
Fig. [>/0. Output Emissionb Range - Me ControlC 

1534 2bO \'I ill 70-100 Xtal 
(HoWers 

FT-l7l & 
FT-245) 

1555 25 W TIl 5Q-40 Xtal 
(Holder 
Billey B5R) 

1555 50 W FM 30-40 Xtal 
(Holder 

Bli1Oj' B5R) 

a
The type numbers are those assigned by the manufacturer . 

brM indicates frequency modulated telephony. 

CXta1 is used to indicate crystal control. 

Preset 
� 

1 

1 

1 

�'eigbt Instr. 
Normal Power Jim.ensions in in C"se Book or 
Antermad Requlred O�ration - ft. e illl.w. Manualf Remarks 

Adjustable U5V, 50/60 2 x 1 x 6 558 'fM U-825 Self contained transmitter, receiver 
Coaxial cycle AC and power supply, similar to Link 1498 
Half-Wave Xmtr-1300W. except ;rr'ovides approximately "7 db gzeater 
Dipole liec - 75W. power output . 
l�igure 
14(8 ) 

"'nip 6V DC 2 x 1 x 1  2C510l/B1 Commercial police car equipment for 
(Furnished) providing t.wo-way- mobile communication. 
(Figure Separate transmitter and receiver; eacr .. 
1461b) wit.t built-in power supply. 

Non- 115V, 00 2 x 1 x 1  2C5102;Bl Trar..sJ;Jitter-Receiver for fixed control 
Adjustable cycle AC station in mobile net .. TransrrJ.tter and 
Coaxial receiver each �lave built-in power 
Half-WaVe supply • 
Dipole 
(Furnished; 
(Figllre 1468) 

�igure numbers refer to sketches of representative antennas sha-1I'Tl in paragraIil 1408 . Antennas are not nonnally included with the set unless 
so indicated. 

eThe dimensions are width, depth and heightt respect.ive:"'y. The width and depth do not inclUde space for opening of apparatus doors . 

,fWhen other identification is not available for instruction books. the stock numcer is shown . 

F IGURE 1530 . Radio Receiver and Transmitter 
( Collins 18-Q.)  ( �{avy TCS)  
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FIGURE 1531 . Radio Receiver and Transmitter ( Jefferson 350A ) FIGURE 1532 . Radio Re ceiver and 
Transmitter (LINK 50UFS ) 
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TRANSM ITTER AND RECEIVER 

REMOTE CONTROL UN I T  
TYPE 1 504 

FIGURE 1533 . Radio Set Type 1498 (LINK) 

TRANSM ITTER 
AND RECE IVER 

REMOTE CONTROL UN I T  
TYPE 1504 

FIGURE 1534. Radio Set Type 1505 (LINK) 
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FIGURE 1535 . Radio Re ceiver and Transmitter (Motorola FMTR 25VM and FMTR 50BW ) 
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FIGURE 1536 . Transmitting Horizontal Rhombic Antenna 
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A= A P P R OX . .  48 WAVEL E N GTH 
B" A PPROX . .  1 2  WAV E L E N GTH 
C= A PP R OX . .  1 5  WAVELE N GTH 
H =  50 TO &5 F1: 
A DJUST A AND B U N T I L  
STA N D I N G  WAVES ON 
LI N E  A R E  E L I M I NATED 

r- I O
' 
T r : -----1 llO'l 

\ 7-- t:::l r 

TO STATION 

E LEVATION 

FIGURE �537.  Transmitting Doublet Antenna 
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Par . 1428 

482 

��"" 
INS ULATORS I N S U L AT O R S  =D 

�--------- 250' TO 4 o o'----------------�.1 
PLAN r-tI2'_OOO-J-:r ��=:E R W E L O  

-", 
� 

CABLE AN 0 S E I Z E  
E V E RY TWO F E E" "TO 
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A= HALF WAVELENGTH FOR 
LOWEST PRINCIPAL FREQUENCY 

B= HALF WAVELENGTH FOR 
HIGHEST PRINCIPAL FREQUENCY 

Am 2B PREFERRED 
11= 35° APPROX. 
H = 50· TO 65 FT. PREFERRE.D h- 12 FT. PREFERRED 
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G U Y (BR O K E N " 
U P  WITH 
I N SULATORS) 
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H O R N  G A P  
A N D  F E E D  T H R U 
I N S U LA T O R --------��.d���� 

NOT E :  
APP R O X I M AT E  B A N D R A N G E  
ANT E N N A  A = 2 . 5 - 7  M C  
A N T E N N A  B = 7 - 1 2 . 5  M C  

G U Y  ( B R O K E N  
U P  W ITH 

I N S U LATO R S) 

G R O U N D  SYST E M  
(SE E S E PA R AT E  V I EW )  

\ \ 
\ ..... 

- - - - -o-- PO L E  

G R O U N D  S Y ST E M  F O R  
D O U B L E  C A G E  AN T E N N A  INSTALL-AT ION 

FIGURE 1541 . Double Cage Antenna 
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Par . 1429 

illj,. TRANSMITTIW EQ.UIPMENT COMMONLY USED BY AIRWAYS 
SERV!C! - �T�CK �E�S AND LOGISTICAL fiATA 

SECTION - ARMY COMMUNICATIONS 

Addi tional Equipment Export Export 
Reguired Weight Volume Ship 

T�l2!! No .  Stock No . T�pe No .  i3tock No . Lbs.  Cu. Ft . Tonsh 

BC-315 2C6315 Rec t .  &:. Modu-
lator RA-18 2Z7510 
Ant . Tuning 
Uni t BC-316 2C526 
Rem. Control 
Unit RM-5 2C 7 6 05 

BC-325-( ) 2C5325 ( ) Rem. Control 
Unit RM-7- (  } 2C67 7 ( )  

BO-339-( ) 2C6339 ( ) 2173 153 3 . 8  

B0-340-(  } 2C2940 ( )  Transmitter 3080 143 3 . 5  
(Amplifier ) BC-339- ( ) 2C533 9 (  ) 

Rect . RA-22- ( )  3H4662 
Water Cooling 
Unit RU-2-( ) 2ZAI002 

BO-355-( ) 2C5355 ( )  Remote Control 955 84 2 0 1  
Unit RM-IO-( ) 2C7 6l0 ( ) 

BO-40l- ( )  2C 6 381 ( ) Rect.  &:. Modu-
lator RA-30-( )  2C7030 ( ) 
Rem. Control 
Unit RM-ll-( } 2C7 6 11 

BC-450- ( ) 2C640 0 (  ) Rem. Control 
Uni t RM-20- ( ) 2C7 520 ( ) 

BO-6l0 2C69l0 868 43.4 1.1 

BC-542 2C242 Modulator BC-543 2C25 00-543 
Rec tifier RA-44 3H4683-44 
Transformer and 
Contactor BC-644 3H6500-644 
Rem. Control 
Unit RM-15 2C76l5 

BC-1100- ( ) 2C5596-1100 (  ) 700 40 1 . 0  

RO-52-( ) 2C6903-52 ( )  1750 50 1 .3 

T-4/FRC 205900-4 Rec t .  FP-l!FRC 3H4698-1 
Mod . MD-l/FRC 2C2537-l 
Opr ' s .  Control 
Console CY-16l/FRC 
(Formerly C3-2l2 2C7 604-212 ) 

T-5/FRC 2C6 900-5 Rec t .  PP-l/FRC 3H4698-1 
Mod .  MD-l/FRC 2C2537-l 
Opr • s. Control 
Console CY-l5l� 

2C7 604';'2l2 ) (Formerly C3-212 

Aircraft 2C6609 
Aocessorie$ 
Corp.a  
500B 

aType numbers assigned by the manufac turer . 

b40 cu . ft . as sumed equivalent to 1 ship ton . 
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Additional Equipment Export EXport 
Reguired Wei ght Volume Ship 

Tne No . a Stock No . Ty�e No . stock No . Lbs .  Cu.Ft . Tonsb 

ColHns 
32-RA 2C6632RA- ( }  237 1.8 0 . 0  

Federal 
FT-300 2C6700 4333 305 '1 . 6  

Pan 
Ameri c an 
AirwaY's 
12-AOX-2 206885 987 80 2 . 0  

Pan 
Ameri c an 
Airways 
12-GLX-2 2C6908-1 221 7 221 5 . 5  

Pan 
American 
Airways 
RFA-50 Transmitter 
( Amplifier ) Pan American 

Airways 12-ACX-2 2C6885 

Press Wireless 
PW-IOLF 2C6888 

Temco 
250-GSC 206825 773 35 0 . 9  

Temco 
10OO-AG-GW 2C6800AG . l  3780 152 3.8 

Western 
Electri c Co . 
D-15l249 

(Pan Ameri c an 2C6872 800 33 0.8 
Airways (Approx. ) 
4WTFA) 

Wilcox 
96A 2C6840 . 1  Rect .  & Modu-

lator 26A or 26B 2C7126 ( ) 
Di allng Uni t 

2C7126B/Pl 168AB 

Wilcox 
960 and 2C6840C Rectifier 36A 3H4841 
960-3 Modulator 50A 2025l0-50A 

Cpr ' s .  Control 
Console CY-161./FRC 
( Former�y CS-212 2C7604-212 ) 

Wilcox 
96-200A 2C6845A Rec t .  & Modula-

tor 26A or 26B aC7l26 ( I 
Opr ' s . Control 
Conso1.e C8-380 2C7604-380 

Wilcox 
96-200B 2C6845B Rect .  & Modula-

tor 26A or 26B 2C7126 ( ) 
Opr t s .  Control 
Console CS-380 207604-380 

BType numbers assigned by the manufacturer. 

b40 cu . rt . assumed equivalent to 1. ship ton. 
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1430 . RECEIVING EQUIPMENT C OMMONLY USED BY AIRWAYS SECTION - ARMY COMMUNICATIONS 
SERVI CE - STOCK NUMBERS AND LOGIS TICAL DATA .  

Export Export 
Weight Volume Ship Tl� No . a sto ck No . Lbs. Cu . Ft . Tonsb 

AN/FRR-3 
Press Wireless 2S20 01-3 1200 57 1 . 4  
D i  versity 

Federal 
128-AY 2C4498 74 6 0 . 2  

Hallicrafter 
S-22-R 2C4534 . 1  55 2 0 . 1  

Hallicrafter 
S-27 2C4537-2 7  11.0 4 0 . 1  

Hallicrafter 
SX-28 2C4534-1 150 7 0 . 2  
AN/GRR-3 

Hallicrafter 
3-29 2C453 7-29 48 2 0 . 1  

Hallicrafter 
3-36 2C4537-36 110 3 . 5  0 . 1  

Hammar1und 
SP-HO -LX 2C4528 .4-l 130 6 0 . 2  

nammarlund 
Sp-2l0-LX 2C4528 . 6  130 6 '  0 . 2  

National 
NC-lOO-ASC 2C4529 125 6 0 . 2  
AN/GRR-2 

National HRO 2C4529-2l 100 4 0 . 1  

Wilcox 2C4547-2 40 2 . 5  0 . 1  
CW3 205403c 350 17 0 . 4  

Wilcox 
4 CW3-D P4-31116 528 37 0 . 9  

Wilcox 
l!'3 204547-1 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 
mara. utacturer. 

b40 cu . ft. assumed equivalent to 1 ship ton. 

cWi1cox ll3A Receiver Bay consisting of eight 
CW3 Receiver s .  
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ill.!. COMBINED TRANSMITTING AND RECEIVING E9,UIPMENT COMMONLY USED BY AIRWAYS 
SE�TIO� - ARMY cDMMUNtCAT!ONS �!RV!cl - sTo�f NUMBER� AND LOGISTlCAt nATA 

Export Export 

TlIle No.a Weight Volume Ship 
Stock No . Lbs. Cu. Ft. Tonsb 

AN/CRC-3 See paragraph 1413 

Collins 
18-Q. 435 24 0 . 6  
(Navy TCS) 

J'efferson 
Travis 
350A 2C55l6 425 13 0 . 3  

Link 
25-P'MTR 165 14 0 .4 

Link 
35-FMTR 205535 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 2C510l 167 14 0 .4 

Motorola 
FMTR-50BW 2C5l04( 167 14 0 .4 

aExcept for AN/CRC-3 the type numbers are those 
assigned by the manufacturer. 

b 40 cu. ft. assumed equivalent · to 1 ship ton. 

Section IV 
Antennas and Associated Equipment 

1432 . GENERAL . 
�. ThIs section supplies descriptive 

information and stock numbers for an­
tennas , masts ,  towers and miscellaneous 
materials which may be required to con­
struc t radio antenna systems . As pre­
sented, the data are divided into 
tac tical and fixed plant c ategories . 
This has been done for convenienc e and 
not with any idea of limiting the fi eld 
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 mast s ,  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 o ther 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' l439 , respectively. 

d .  Paragraph 1440 gives information 
on-acc essories which are required in the 
construction of tactical antenna 
systems . Items such as counter­
poi ses , ground rods , insulators , etC . 
are covered . 
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�. 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
tic al radiators are covered in paragraph 
1443 , and towers which are employed as 
antenna supports are covered in para­
graph 1444. 

g. 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 i s  listed in paragraph 1446 . 

1433 . ANTENNA KITS - TACTICAL . 
--a7 Antenna Assembly AS-IIO( )/TRC-7 j  
Stock No . • This antenna as-
sembly consists of a broad band , light­
wei ght, vertical conical dipole Antenna 
AS-112 TRC-7 ( figure 1471 ) for use in 
the frequency range of 100 to 156 Me 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 AN1TRe-7 . 

b .  Antenna Equipment RC- 63; Stock 
No: 2A278- 63. The antenna is a vertical 
hBif 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
t enna wire length is 100 feet,  and is 
equipped with a counterpoise 8 5  feet 
long and a 500-0hm ,  I-watt resistanc e 
termination. The assembly weighs 57 
pounds net , including materials for con­
structing and installing a 32-foot sup­
porting mast , consisting of four 8- foot 
sections . The equipment may be c arried 
and erected by one man. 

c .  Antenna Equipment Re- 291 ; Stock 
No: 2A289- 291 . The ant enna is a ground 
plane antenna ( figure 147 2 )  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 co axial cable terminated in 
standard coaxial cable fittings , a coup­
ling network for matching the coaxial 
c able to the output of Radio Set SCR- 300, 
and a universal mounting base for faste� 
ing the antenna to a tree or pole.  No 
antenna supporting mast is provided in 
the kit at present . The equipment is 
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used with, but is not part of Radio Set 
SCR- 300 and weighs 28 pounds net .  

�. Antenna Equipment RG- 29 3 i  Stock 
No . 2A289-293. This equipment contains 
material for construc ting an end-fed 
three- quarter wave antenna and includes 
two telescoping aluminum masts ( extended 
l ength 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 l/4-ton,  4 x 4 truck and is 
for use when at fixed locations . In this 
applic ation, use is made of radial Coun­
terpoise CP-15 which is normally fur­
nished with the radio set. 

e .  Antenna System AS-19 ( )!TRC-li  
Stock No . 2A264-19 . This antenna system 
contains all the equipment necessary to 
erect a three- element , horizontally 
polarized, directional array ( figure 
147 0 )  for use in the 7 0-100 Mc range . It 
includes adjustable Antenna Array 
A8-20/TRe-l , eleven 5-foot steel sections 
and nylon guys for construc tin� , support­
ing and erecting a 40- foot 2-1/2 inch 
diameter , rotatable mast , four 50-foot 
lengths of 52-ohm solid dielectric 
coaxial c able RG-8!U terminated in stand­
ard coaxial cable fittings , and required 
installation equipment .  The antenna 
array provi des 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!TRG-l and 
Radio Terminal Set AN/TRe-3,  and four wittl 
Radio Relay' Set AN/TRG-4. An Extension 
Kit MX-1411TRG-l ( 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-l 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 i s  
normally packed i n  two carrying chests , 
one of which weighs approximately 90 
pounds and the other approximately 300 
pounds packe d .  

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 ra� 
including 50 feet of 7 2-ohm solid dielec­
tric flexible coaxial transmiss ion 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 
Rad�o Transmitter BC- 610 . 

( Another Doublet Antenna Kit ,  similar 
to that above except including varlable 
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link tank oo ils for insertion in Radio 
Transmitter BC- 6l0 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 coi ls and such 
coils will then no longer be included as 
a part of this Doublet Antenna Kit . )  

1434 . WIRE USED FOR ANTENNA EQ,UIPMENT - TACTICAL . 

Solid or 
Equiv. 

Stock AWG (B&S) 
� Gauge 

W-28 lA28 

W-29 lB29 

W-30 lB30 

W-120 lA120 

W-128 lB128 

W-140 lB140 

Vi-l46 lB146 

12 
16 

16 

16 

14 

18 

12 

W-148 lA148 0.035 

No. o! Strands 
and Gauge of 

Breaking wt . Per 
Load 1000 Ft . 

Each Conductor Material Insulation Lbs . in Lbs . ___ -..JRo::e:::::ma�r�k:::.s ___ _ 

7/20 

42/32 

42/32 

42/32 

41/30 

·16/50 

16/55 

Bronze Bare 

Bronze Black 
Weather-
proof 
Cotton Braid 

Bronze Rubber 

Silicon Bare 
Bronze 

Tinned Rubber 
Copper 

Tinned 
Oopper 

Tinned 
Copper 

Rubber 
and Black 
Cotton Braid 

Rubber 
and Black 
Cotton Braid 

Phosphor Bare 
Bronze 

550 

200 

200 

50 

23 . 5  Antenna 

14 .4 Antenna 

70 Counterpoise 

8 Conductor composed of 6 
groups of 7 strands each 
twisted around a 5 ply 
cotton cord so as to make 
a solid cylindrical con­
ductor. Same as Wire W-29, 
except without insulation. 

Aircraft ignition cable 
with ozone-resisting rub­
ber insulation. Used for 
antenna and ground con­
nections for vehicular 
radio sets . 

Extra flexible. Belden 
Mfg. Co. 

Flexible lead-in wire. 
Similar to Wire W-128 ex­
cept improved for high 
frequency transmission 

Antenna; 300 ft. length ; 
used with , but not part 
of , Reel RIr48 
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"" <.0 1:\0 1435 . COAXIAL CABLES FOR RADIO FREQUENCY TRANSMISSION LINES. 

Army 
Navy Stock Replaces Old 

.� � Cable Number 

RG-5/U 

RG-6/U 

RMA 16c 

KS-916Sc 
KS-9226c 

Max. 
Nominal Nominal Weight Nominal Nominal J(aximum Oper- Average 

Diameter of Number of Over-all Pounds Imped- Cap .mmf Attenuation ating Power Rating 
Inner Dielectrica Shielding Protective Dia. Per ance Per db/ft Voltage (Watts)b 

Conductor (In.) Braids Covering .Jln...L � � ---1:2QL 100 MC � -1lM:L- � � Remarks 

16 A.W.G. 
Copper 

0.185 

21 A.W.G. 0.lS5 
Copperweld 

2 

2 

Vinyl 

Vinyl 

0 .532 0 .087 

0.532 0.082 

51 

75 

50 0.04 0.28 

20 0.057 0.26 

5 ,000 

2 ,700 

510 65 Small microwave cable 

Small size video and 1.F. 
double shielded cable 

RG-7/U lF425-7 AS-48, WC547 19 A.W.G. 0 .2SO 1 Vinyl 0. 570 0.080 95 14 0.050 Low capacitance air spaced 
dielectric cable 62064, K:nc , d  Copper 

2lB-22p-7/5O-XVc,d 

RG-S/U lF42S-S PT5, WCS45 
WC549 
CASSF-SD-l 

RG-9/U B452 

RG-IO/U lF42S-10 CASSF-50-lA 

RG-ll/U lF42S-11 WCSS2 
WCS62C 
CASSF-7D-lc 

RG-12/U CASSF-7D-lAc 

7/21 A .W.G. 0 .28S 
Copper 

7/21 A.W.G. 0.280 
Copper 

7/21 A.W.G. 0.285 
Copper 

7/26 A.W.G. 0.285 
Copper 

7/26 A.W.G. 0. 285 
Copper 

RG-15/U lF42S-15 2lB-2eo-'Q'26-XXV 7/26 l.W.G. 0 . 280 
B492 Copper 

RG-l4/U lF425-l4 RMA 10 
KS-9269c 

RG-15/U lF425-l5 KS-9220 

RG-IS/U KS-9286 

RG-17/U CASSF-SD-2 
KS-9256 

RG-18/U lF42S-18 CASSF-50-2A 

RG-19/U CASSF-5D-5 

RG-20/U lF425-20 CASSF-5D-3A 

10 A.W.G. 0. 570 
Copper 

15 A.W.G. 0 .570 
Copperweld 

0 .125 Copper 0.460 
Tube 

0 . 188 Copper O. 6S0 

0.188 Copper 0.680 

0 .25 Copper 0 . 910 

0.25 Copper 0 .910 

1 

2 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

Vinyl 0.405 0 .106 

Vinyl 0.420 0.150 

Vinyl 0.445 0.148 
and Armor 

Vinyl 0 . 405 0 .096 

Vinyl 0.445 0.141 
and Armor 

Vinyl 

Vinyl 

Vinyl 

Vinyl 

0.420 0.126 

0 . 545 0. 216 

0. 545 0 . 197 

c!.650 0.254 

Vinyl 0.870 0.460 

Vinyl 0 . 910 0 . 585 
and Armor 

Vinyl 1.12 

Vinyl 1.16 
and Armor 

0 .740 

0.925 

52 

52 

52 

75 

75 

75 

51 

75 

52 

51 

51 

51 

51 

(max.} 

29 0 .027 0.25 

29 0.027 0.25 

29 0.027 0.25 

20 0.027 0.25 

20 0 .027 0.25 

20 0 .027 0.25 

50 0.022 0.20 

20 0.022 0.20 

50 0 .018 0.16 

4,000 4S0 

4,000 480 

4,000 480 

5 , 500 

5 , 500 

3 , 500 

6,000 750 

5 , 500 650 

7 , 500 940 

50 0 . 014 O.lS 11,000 1,460 

50 0.014 O.lS 11,000 1,460 

50 0 .012 0.125 14,000 2 , OSO 

50 0.012 0.125 14, 000 2,050 

90 General purpose, medium 
size, flexible cable 

90 Double shielded, medium 
siz e, low level circuit 
cable 

90 Same as R(}-S/U armored for 
Naval equipment 

Medium size, flexible video 
and communication cable 

Same as RG-ll/U armored 
for Naval equipment 

Double shielded I.F. cable 

15S General purpooe semi­
flexible power transmission 
cable 

. 

lIS Medium power cable designed 
for continuous flexing 

165 Medium power cable with 
hollow inner conductor for 
pressurization 

225 Large , high power trans­
mission cable 

225 Same as RG-17/U armored for 
Naval Equipment 

2S5 Very large high power trans­
mission cable 

2S5 Same as RG-19/U armored for 
Naval equipment . 
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Anq 
Navy stock Replaces Old 

� , � Cabl!! Humber 

RG-2l/U lF425-21 KS-9230 

RG-22/U lF425-22 WC551 

RG-23/U lF425-23 B601 
0002 

RG-24/U lF425-24 B60lA 
OO02A 

RG-25/U lF425-25 A2, 62101 
KS-8623c 
KS-93ll 

RG-26/U lF425-26 AAl 
KS-9347 

RG-27/U Bl, 62102 
KS-9036 

RG-28/U B2 
62103 

RG-39/U lF425-39 KS-8086 

RG-4l/U lF425-41 6203\1c 
KS-8498c 

RG-57/U lF425-57 RG-43/U 
TCSSF-95-1 
WC550 

RG-58/U lF425-58 RG-4/uc 

RG-59/U Uniradio 32c 
EX-391c 

Inner 
"on<iI1.ctor 

16 A .W.G. 
Resistanoe 
Wire 

2 Condo 
7/26 A.W.G. 
Copper 

2 Condo 

I!ax. 
Naninal. R<IIIiJJal Weight N<IIIiJJal Nominal IlaxiJDwn Oper- Average 

Diameter of Number of ovar-&ll Pounds lmped- Cap.mm! Attenuation ating Power Ratff!! 
Dielectric& Shiel<11ng Protective Dia . Per anee Per db/it Voltage (Watts) � 

(In.) Braids Covering .Jls.l.. ...l.2!!L. � � 100 Me � ..ll!!lL- 200 ItO §.QQQ..MQ 
0.185 2 Vinyl 0.352 0.087 51 30 0.16 0.93 

0 . 285 1 Vinyl 0.405 0.107 95 17 0.04 1,000 

0.400 2 Vinyl 0.650 0.490 125 13 0.05 3,000 
7/21 A.W.G: x 
Copper 

2 Condo 0.400 
7/21 A.W.G. 
Copper 

19/0.0117 O.SOs! 
Tinned 
Copper 

19/0.0117 0 . 308f 
Tinned 
Copper 

19/0 .0185 0 . 455f 
Tinned 
Copper 

1Il/0.0185 0.455f 
Tinned 
Copper 

22 A .W.G. 0 .196e 
Copperweld 

16/30 A .W.G. 0.250e 
Tinned 

2 Condo 
7/21 A .W.G. 
Copper 

20 A .W.G. 
Copper 

22 A.W.G. 
Copperweld 

0.472 

0.116 

0.146 

0.905 

2 Vinyl 0.715 
and Armor x 

1.010 

2 Neoprene 0.565 

1 Vinyl 0 .475 
and Armor 

1 'linyl 0 .650 
and Armor 

2 Neoprene 0 .805 

2 Waxed 0 .292 
Cotton Braid 

1 Neoprene 0.425 

1 Vinyl 0.617 

1 Vinyl 0.195 

1 Vinyl 0.242 

0.670 125 13 0.05 3,000 

0 .205 50 60 l Me  8,000 
0.007 (Peak) 

0.280 50 60 l ItO  8,000 
0 . 007 (Peak) 

0.273 50 60 l Me  17,000 
0.004 (Peak) 

0.370 50 60 l Me  17,000 
0.004 (Peak) 

0.10 70 28 lO Me 1,000 
O.OlB 

0.15 70 28 lO Me 1,000 
0.014 

0.225 95 17 0.04 3 ,000 

0.025 51 50 0.062 0 .403 1,900 160 35 

0.032 70 22 0.050 0.33 2,300 225 45 

aAll cables have dielectric material of stabilized polyethylene dReplaces with minor electrical variations . 
unless noted otherwise. eDielectric material is synthetic rubber compound. 

Remarks 

Special attenuating cable 
with small temperature co-
efficient of attenuation 

Small size, twin conductor 
cable 

Balanced dual coaxial 
cable 

Same as RG-23/U armored for 
Naval equipment 

Medium size. puls e cable 

Similar to RG-2S/U armored 
for Naval equipment 

Large size pulse cable 
armored for Naval equipment 

Large size pulse cable 

Rubber cable to be used 
where high flexibiUty is 
required 

Rubber cable used for twist-
ing appUcations 

Large size twin conductor 
cable 

General purpose small size 
flexible cable 

General purpose small size 
video cable 

bAverage power rating calculated on basis of inner conductor having fThe dielectric material is a synthetic rubber compound with layers of con-70'F rise in temperature above ambient . 
ducting rubber and the diameter is that over the second layer of conducting 

cRep1aces with minor mechanical variations . rubber. 

hj I" I-j . 
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1436. MAST ASSEMBLIES ]DR SUPPORTING 
-- ANTENNAS - TACTICAL . 

�. 50-Foot Plywood Mast AB- 3S/CRj Stock 
No . 2A2056.  This lightweight mast 
(Maryland Engineering Company 13050 ) is 
composed of eight 6-foot 3- inch long 
c ylindri cal plywood sections fastened 
together by metal couplings and supported 
by S 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 accessori es and tools . 
It is used with , but is not part of , 
Radio Set AN/CRG- 3 .  

..:2,. 30- Foot Plywood Mast j 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 S 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 .  
--a7 General . Th�s paragraph gives in­
formation on mast sec tions 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- 1S to MS- 22 Incl . 
-( 1)  DESCRIPTION. Mast Sections MS-1S 

to 22 inclusive are 8-1/2 foot long 
s pruce sections which may be joined to 
form a supporting mast 42 feet or mo re 
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 
pro jecting 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 bo ttom 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 sec tion. 

( 2 )  STOCK NUMBERS 

Mast Supported 
� Location bZ Stock No . 

MS-18 Top MS-19 2A2318 
MS-19 Intermediate MS-l9 or 20 2A2319 
MS-20 Intermediate MS-20 or 21 2A2320 
MS-21 Intermedi ate MS-21 or 22 2A2321 
MS-22 Bottom IN-4 2A2322 

2.. Mast Section MS-44j Stock No . 2A23H. 
This i s  a 5- foot long aluminum alloy 
tube equipped with an aluminum alloy 
sleeve which protrudes an additional 6 
inches . The outsi de diameter of sleeve 
is 1 . 355 inches . Sections may be fitted 
end to end to form an antenna supporting 
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mast 30 feet high . Normally used with 
Mast Base MP-19 ( Stock No . 2A2079 )  and 
Guy Plate � 20 ( Stock No . 2A1350 ) .  

�. Mast Section MS-44-A j Stock No . 
2A2344A. This is the same as MS-44 ex­
c ept that it is made of cold rolled 
electric welded steel tubing, S�lOlO 
unannealed. 

e.  Mast Section MS-91 to MS-94 Incl . 
-( 1 )  DESCRIPTION. Mast Sections M3-9l 

to MS- 94 inclusive are straight grain fir 
sections S 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 RG- 63. · 

( 2 )  STOCK NUMBERS. 
Mast Suppor ted 

Section Location bZ Stock No . 

MS-91 Top MS-92 2A239 1 
MS-92 Intermedi ate 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 MS-56 Inc l .  
-( 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-17S, 179 ,  203 and 284-A . 

( 2 )  STOCK NtJMBERS . 
Outside 

Mast Diam. - Suppor ted 
Section Locat ion Inches bZ 

MS-49 Top 0.179 MS-50 
MS-50 Intermedia te 0.265 MS-51 
MS-51a Intermediate 0 . 357 MS-52 
MS_52b,c Intermedi ate 0.438 MS-53 
MS-53 Inte:rme dia te 0. 500 MS-54 
MS-54b Intermediate 0.662 MS-56 
MS-55 Interme diate 0 . 593 MS-56 
MS-56 Bottom 0. 625 IN-85 or 

IN-91 

aAlso fits Mast Base MP-22 . 

bAlso fit s Mast Bases MP-14 , 14-A, 
37 , 48 and 67 . 

c Seating plug and threads will 
also fit into upper end of 
MS-55. 

Stock No. 

2A2349 
2A2350 
2A2361 
2A2352 
2A2363 
2A2364 
2A2355 
2A2366 

b. Mast Sections MS- 65 to 7 3  Incl . -
( 1 )  DESCRIPTION .  Mast Sections 

MS- 65 to MS- 7 3  may be joined to form 
a 45- foot vertical antenna . They 
are made up o f  aluminum sections 66 
inches long . These mast sections are 
a part of Radio Set SCR-197 . 



( 2 )  STO CK NUMBERS . 

Outside 
Mast D1am. - Supported 

Section Location Inches bl 
MS-65 Bottom 2-1/4 Insulat or 

IN-102a 

MS-66 Intennediate 2-1/4 MS-65 
MS-6? Intermedia te 2 MS-66 
MS-68 Intennediate 1-3/4 MS-6'7 
MS-69 Intermediate 1-1/2 MS-68 
MS-?O Intermediate 1-1/4 MS-69 
MS-?l Intermediate 1 MS-?O 
MS-?2 Intermed iate 3/4 MS-?l 
MS-?3 Top 3/8 MS- '72 

a
Part of MS-65. 

ill2.. METALLIC MAST SECTIONS FOR 
VEHICULAR RADIATORS. 

Stock No . 

2A2365 

2A2366 
2A236? 
2A2368 
2A2369 
2A23?O 
2A23?1 
2A23'72 
2A23'73 

�. Mast Sec tions 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 l5-foot whip 
antenna . They are also used for ground 
installations as covered in paragraph 
1438 a .  

b .  Mast Sec tions MS-llo,  117 and 118 . 
-( I )  DESCRIPTION.  These mast sections 

are copper plated seamless tubing 
39-1/2 inches long . They are fastened 
together by female and male threads. at 
the top and bottom respectively.  A 
o-i'oot whip antenna made up of two Mast 
Sections MS-117 and 118 with Mast Base 
A� 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 o f  
one each o f  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 l5-foot whip 
made up of one each of Mast Sections 
MS-116 , MS-117 and M8-118 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 

Mast Diameter - SUpported 
Section Inches bI Stock No . 

MS-1l6 3/8 MP-65 or 2A2416 
AB-15/GR 

MS-ll? 3/8 tapering MS-1l6 2A241? 
to 1/4 

MS-118 1/4 tapering MS-11? 2A2418 
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 . 143 9-1440 

Name and Description 

Block FT-127 : Single swivel 
eye ; malleable iron,  galvan­
ized . Part of Radio Sets 
SCR-177- ( ) and SCR- 188- ( ) .  

Counterpoise CP-12:  Metal 
clamp ber 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 . 

Stock 
No . 

2A347 

2A712 

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-1 2 .  Part of Radio 
Set SCR-284-A. 

Fastener 'FT- 9 :  5/8 x 3 inch 2Z4309 
cast iron slide adjuster 
for test and antenna guy 
ropes .  

Fitting FT- 128 :  Cadmium- 2Al128 
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 s quare at 
end. Part of Guys GY- 2 2 ,  
GY- 23 and GY- 24 . 

Ground Rod GP- 1 6 :  A round 5B4416 
galvani zed 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 making 
line connections is threaded 
through the rod.  Formerly 
cal led "Type E " .  Net weight 
1 . 5  pounds . 

Ground Rod GP- 24 : Hexagonal 
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 . 

4G7 24 

Ground Rod GP- �6: Round galvanized 5B4426 
iron rod ;  1/2-inch diameter 
6 foot long ; one end pointed; other 
end has copperwire with free end 
5 inches long for attaching to 
ground wires . Hubbard No . 9506 
or equal . Net weight 4 pounds. 

495 



P ar . 1440-l44l 

Name and Description 

Ground Rod GP- 28 : Huboard No . 
9425 rod (modified ) ; c o pper­

weld ,  wi th c lamp and 8 foot 
lead o f  No . 8 stranded wi re . 
4 feet long x 1/2 inch 
diameter . Used to ground 
Truck K- IB- ( ) .  Part o f  
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- 9 3 :  S shape , cold­
rolled steel ; c admi�plat e d j  
with open links ; over-al l  
dimensions , 2-1/4 x 1 x 1/4 
inches thick. Part o f  Ring 
FT- 74. Net weight 1-1/4 
ounc e .  

Hook FT-131 : S shape , cold­
ro lled steel ; c admium- plat ed ;  
with open links ; over- all 
dimensions , 2 x 7/8 x 3/16 
inches thic k .  Similar to 
Hook FT-9 3  except different 
dimensions . Part of Guy 
GY- 34 and Radio Set s 
SCR-177- ( ) and SCR-18B- ( ) .  
Net weight one ounc e .  

Stock 
No . 

3Z3328 

3Z3329 

2A149 3  

2A150l 

Insulator IN-55 :  Strain ;  3G555 
hard-rubber ; 3-1/2 inches 
long x 5/8 inch diamet e r ;  
has a hole 7/32 inch diameter 
through each end . 

Insulator IN- 8 6 : Strain ; 3G586 
Isolantite body 2 inches 
long x 3/4 i nch diameter , 
with 9/16 inch eye bo lt 
screwed into each end ; 
Isolantite may be replaced 
if broken and eye bolts u sed 
again . Part o f  Radio S�ts 
SCR- 177- ( ) and SCR-18B- ( ) . 

Insulator IN-87 : Spreader ; for 30587 
transmi SSion line to half-wave 
antenne j cons i sts of I solantit e  
bo d y  5 / 8  inch diameter x 2- 3/4 
inch long , with a catch at 
each end . 

Insulator IN-88 : Strain , 3G588 
cylindrical ; Grade G c eramic 
per spec . 7 1- 22 9 ;  1/2 inch 
diameter x 2- 3/4 inches long ; 
an improvement over Insulators 
IN- 7 8  and IN- 7 8-A. For use in 
aircraft antennas where a small 
strain type may be re quired ; 
test l�ad 300 Ibs . 

Line Clamp: ( Stanley PUll-
Tite No . 7 070 ) For use on 3/16 
inch nylon ro pe i n  place o f  
Fastener FT- 9 ;  causes less 
wear on the rop e .  
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Name and Description 

Rope RP- 3 :  Sash cor d ;  No . 5 ;  
white braided cotto n ,  No . 12 
yarn ; 5/32 inch diameter to 
11/64 inch diameter . 

Rope RP-5 :  Sash co rd ; No . 6 ;  
white ; 3/16 inch diameter , 
minimum breaking strength 
200 pounds . 

Rope-Nylon :  1150 foot length, 
3/16 inch diameter ; olive 
drab ,  3 strands ; 650 pounds 
tes t ,  very slightly 
affect e d  by mo isture . 

Snap FT-126 : Polo bit ; steel ; 
cadmi�plate d .  Part of 
Radio Sets SCR-177- ( ) 
and SCR-188- ( ) . 

Stake GP- 2 :  Sol i d  galvani zed 
iron rod ;  16 inches long x 
3/4 inch diameter , head 
l-l/a inch diameter ; used 
for fastening guy ropes 
and antennas . 

Stake GF-8 :  Ground ; 18 inches 
long ; 3/8 inch steel gas 
pipe with a rivet on the 
upper end ; the lower end is 
pointed ; binding post 
attached on one s i de , 
2-3/4 inches from head. 

Twine RP- l l :  Braide d ;  breaking 
strength , 70 to 80 pounds ; 
treated with insulating 
compound . 

1441 . ANTENNA KITS - FIXED PLANT. 

Stock 
No . 

6Z7925 

6Z7 9 2 5  

6Z7 9 2 0  

2A321 2 

2A3302 

2A3308 

6Z8811 

�. General . Drawings ac company each 
of the antenna kits desoribed below, 
giving design dimensions ror the antennas 
for all frequ enc ies within thei r  range o f  
usefUlness . The materials provided in 
the antenna kit are suffi c i ent to con­
struct the largest antenna shown in these 
designs . 

b .  Rhombi c Transmi �ting Antenna; 
Stock No . 

Antenna , Hori zontal RhombiC ,  Trans­
mitting ; per Signal Corps drawing 
ES-� 368-C ( l ess pOles , guys , trans­
mi ssion line and di ssipation line J . 

Diss i pation Line Kit , for Rhombic 
Transmit ting Antenna , per Signal Corps 
drawing ES- � 368- C .  

Pole Guy Ki t ,  type 7 5PXX Signal 
Oorps drawing E3-B- 32502-A. lxt1'6. heavy 
duty .  Two r equired for antenna supported 
with poles. For long diagonal . 

Pole Guy Kit ,  type 7 5PX, Signal 
Corps drawing ES- B- 3250Q-A . Heavy duty. 
Two require � .for antenna SUpported with 
pol e s .  For short d iagonal . 

Transmis sion Line Ki t ,  for Rhombi c  
Transmitt ing Antenna , Signal Corps 
drawing E3-E-368- C .  



c .  Doublet Transmitting Antenna, Delta ; 
Stock No . 

Antenna System, Doublet Transmitting 
Delta match, S ignal Corps drawing 
ES-D-2 52-E , less support s .  

Pole Guy Kit,  type 75P, p e r  Signal 
Corps drawing ES- D-252-E . ( Light duty 
type . 2 required with each Doublet An­
tenna when used with poles . ) 

�. Intermediate Frequen cy Antenna; 
S tock No . 2A299-GP7 . 

Antenna , Intermediate Frequ en cy, 
Transmi tting , 5-wir e  fl at-top, Signal 
Corp s drawing ES-E-335-B. 

e .  Doubl e Verti cal Cage ; Stock No . 
2A299-GP2. 

Antenna System, dual verti cal cage , 
Signal Corp s drawing ES-E-299-B ( less 
supports and gro und system ) .  

t. Rhombi c  Rece iving Antenna ; Stock 
No . 
-- Antenna Ki t ,  Rhombic Receivi ng per 
Signal Corps drawing ES-E-386-C ( le s s  
transmi ssion l ine ) .  

Transmi ssi on Line Kit ,  fo r Rhombic 
Receiving Antenna, per Signal Corps 
drawing ES-E-386- C ( 500 ft . )  

Pole Guy Kit .  type 75P, �er Signal 
Corps drawing ES-B-19424-B. (Light duty 
type . 4 requ i re d  for each Rhombic Re­
ceiving Antenn a ,  when used with pole s . )  

� .  Double-Doublet Receiving AntennaA 
Stock No . 

Antenna Ki t, Double-Doublet, Re­
ceiving per Signal Oorps drawing ES-E-276 
( le s s  supports ,  but including 150 feet 
of transmi s sion l ine ) .  

Transmi ssion Line Ki t ,  per Signal 
Corps drawing ES-E-386-D. ( l  required 
for each Double-Doublet Antenna if over 
150-foot line is required . )  

Pole Guy Kit ,  type 75P, per S ignal 
Corps drawing ES-B-19424-C .  ( Light duty 
type . 2 required for each Double-Doublet 
when used wi th poles . )  

�. Re sonated Vertical Whip, Rece iVing; 
Stock No . 2A298. 

Antenna , rece iving ve rtical whip, 
adjustable , with resonating c ir cuit bOX, 
less coils and condensers ( Signal Co rp s  
drawing ES-D-348-C ) .  

1442 . ANTENNA COUPLING UNITS . 
�. Antenna coupling transformer, 

Western Ele ctri c Co . D-163678 ( Stock No . 
2C471 ) is intended to operate over the 
frequency range of 4 to 20 Mc between a 
balan ced hori zontal rhombi c  receiving 
antenna and an unba lanced 72-ohm coaxial 
transmi ss ion line , or between a 200-ohm 
balanced l ine and an unbalanced 72-ohm 
coaxial transmi ssion line . It is equip­
ped with lightning protecto r gaps . The 
overall dimensions or the transrormer are 
12 x 11-3/8 x 14 inches . �. Antenna Multi coupler r R . C .A .  Model 
S-8853-1 ( Stock No . 2A2698 J for use in 
the frequency range of 4 to 24 M c ,  pro ­
vides faci lities ror feeding up to ten 
receivers rrom a s ingle antenna . By its 
use , excessive loss due to the parallel­
ing of numerous receiver input circuits 
is avoided . Crosstalk interference from 
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the high-frequency o s cillators in the re­
ceivers i s  effectively reduced and radia­
tion by the antenna minimized . The 
Antenna Mu1ti ooupler i s  supplied with two 
input transforme rs . One , with unbalanced 
input , is designed to work from a 75-ohm 
coaxial line and the other, wi th bal anced 
input , has windings whi ch are connected 
in parallel for input impedances between 
75 and 300 ohms and in serie s  for imped­
ances between 300 and 1000 ohms . The 
output of the mu1t i coupler appears as ten 
separate cir cu it s .  ea ch being terminated 
in a Western Ele ctri c 75-ohm coaxial jack 
(WE-464A) which may be conne cted to the 
rece ive rs through e ither 50 or 75-ohm 
c oaxial cabl e .  Thi s multi coupler uti ­
li zes thirteen 6Ae 7 vacuum tubes for i so ­
lati on purp o se s . An A C  or DC filament 
supply of 6 . 3  volts and 5 . 9  ampere s and a 
DC plate supply of 125 to 135 volts and 
about 0 . 13 ampere i s  required for opera­
tion. The mult icoupler weighs 9 pounds 
without tubes and i s  arranged to mount on 
a standard 19-inch rack, o c cupying 5-1/4 
inch of verti cal space and a depth, in­
cluding tubes ,  of 5-1/4 inch . 

�. BASE INSULATED TOWERS USED AS 
VERTICAL RADIATORS - FIXED PLANT. 

a. lBO-Foot Windchar�er, Type 101. 
- ( 1 )  DESCRIPTION. he 180-foot Wind­

charger Type 101 tower i s  of the guyed 
vert i cal type with base insulation . It 
consist s  of nine 20-foot sect ions tri­
angular in shape and lattice bra ced , with 
guys at 5 different levels ,  3 to each 
leve l .  Erection of the tower is a ccom­
pli shed by first setting up the bottom 
20-foot section on the ba se insulator and 
then through use of a gin pole arrange­
ment ra i s ing additi onal 20-foot sections, 
fitt ing each on top of the other until 
the tower is full height . The tower is 
supplied complete with all guys , plates , 
insulators , concrete for ba se , 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 ot 35 
KY. If the tower i s  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 separate ly .  This tower is suit­
able for use with such transmitters as 
the T-5/FRC, Wilcox 96-200 , BC-365 ,  etc. 

on MATERIAL LIST. 
Quantity Name Stock No. 

1 Windcharser tower, 2A}45l 
complete with base 
insulator, guys, 
anchors , etc . 

50 SuspenSion type in- 3Gl}50-}8 
sulators 

As Required Pole Lightins (par. l446�) 
Material 

As Required Material for Ground (par. l445.Q) 
or Counterpoise 

1 Transformer tower (par. l446.!) 
l1ghtins unit , 
Type I 
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b .  125-Foot self-suP1orting ( Blaw Knox) - ( 1) DESCRIPTION .  25-toot selr­
supporting insulated towers were 
procured on CAA Specification 98 . The 
towers are of two types .  Blaw Knox Type 
9A i s  a heavy duty tower and the Blaw 
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 oompression type 
for the center hold down. They are equip· 
ped with a ladder to the top and are fur­
nished with standard CAA lighting whi ch 
includes prismatio type fixtures .  These 
towers are primarily intended for use 
with the CAA 400 watt BRA radio range . 
However , they are available for other 
uses such as homing or low frequency 
point-to-point communication installatian& 
Base insulators have a dry flashover of 
40 XV at 60 cycles and will withstand 12 
IV unmodulated RF at 400 KC . The insula­
tion is suitable for powers up to 1000 
watts at low frequenoies . The towers are 
supplied complete with lighting f ixtures ,  
a oounterpoise system consi sting o f  a 
steel. mesh 50-foot square mounted on a 
steel frame , small tools and oomplete in­
structions for installation . No base 
material other than base steel members is 
furnished . 

( 2 ) MATERIAL LIST 

QQantity Name Stock No. 

l. Blaw Knox Type 10 2A3449 
(standard) 

or 1 Blav Knox Type 9A (Heavy 
Dttt1 ) (Both towers are 
complete except for 
isolating lighting 
tranSformer) 

1 Transformer, toyer light- (par. 144�) 
ing un1 t Type II 

c. gO-Foot Insulated Tower . -- ( 1 ) DESCRIPTION. This 90-foot guyed 
insulated tower is of triangular lattioe 
construotion . 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 re sts 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 i s  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 i s  
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 . Wben 
a radio range kit , is furnished , towers 
and counterpoise are inclUded in the kit . 
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Wben 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 range s 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 XV and will 
withstand an RF unmodulated voltage of 
12 XV at 400 KC . Insulation is suitable 
for power up to 1000 watts at low fre­
quencies . 

( 2 )  MATERIAL LIST 

�tity 
1 

1 
All Required 

100 ft. 
All Required 

1 

Toyer, campI ete 
vi th guys, anchors 
and h8rdwar e 

CounterpOise 
Pole Lighting Kit 
W'raplock 
2-conductor under-

ground cable 
(Parkway Cable 
No. 12 - 85- foot 
length) 

Transformer, toyer 
lighting uni t , 
Type II 

Stock No. 
2A}447 . 1  

2A136 
(par. 1446 b)  

PA-30183 -
l.D662-1 

(:Par. 1446 �) 

d. Light Duti gO -Foot Insulated Towe� 
(1) DESCR PTION . This gO-toot 

guyed tower is of the base insulated 
type for use as a verti cal 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 
uni t .  Except for the addition of a base 
insulator. the tower is similar to the 
75- and gO-foot noninsulated light duty 
antenna supporting towers described in 
paragraph �444 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 fla shover voltage 
of 16 KV at 60 cycle s .  The tower should 
not be used as a radiator at powers ex­
ceeding 1000 watts at low frequencie s .  

( 2 ) MATERIAL LIST . 

QQantitl Name Stock No. 

1 90-Foot Tower, inc1ud- FTN-37577 
ing base insulator 

All Required Material for Ground (par. 1445 £) 
System 

1 Pole Lighting Kit 6z6934-90 

1 Transformer, t over 
lighting unit 

(par. 1446 � 
(par. 1446 _ 

Type II 

1444 . TOWERS FOR SUPPORTING ANTENNAS -
FIXED PLANT . 

a .  75- and 90-Foot - ( 1 ) DESCRIPTION . 
foot guyed towers are 

Li�ht Duty Towers .  
T ese 75 and 90-

of the noninsulated 



type tor 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 
d ecrease their safety factor. They were 
originally procured as gO-toot towers. 
Some ware shipped as 90-foot towers and 
were later furnished with a m9dification 
kit to reduce them to 75 feet.  Except 
tor the absence ot base insulation, these 
towers are similar to the base-insulated 
90-toot light duty tower described in 
paragraph 1443 �. 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 su�ied 
complete , including a gin pole for erec­
tion ; blocks and rope are not supplied . 

( 2 )  MATERIAL LIST . 
9,u.antitl Name Stock No . 

1 90_Foot Tower, complete 2A.3447 
with erection system 

1 75-Foot Tower ( same as F'l'N_37699 
90-foot tower except 
shorter) 

1 Pole Lighting Kit ( par .  1446 �) 
1 Transformer, tower ( par .  1446 .!) 

lighting unit , 
Type n 

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 c enter antenna 
attachment plate , or horizontal loads 
of 1 , 450 pounds at each of the three 
antenna attachment plates . The tower 
i s  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 . 

Par . 1444-1445 

( 2 )  MATERIAL LIST .  

Q.uantitl 

1 
1 

2 

As 
Required 
100 Ft .  

Name 

T01IIer, complete 
Shackle, galv . steel, 

5/8" pin, 7/8" c levis 
opening 

Thimble PF-43, galv. 
iron, grooved for 3/8" 
guy wire 

Pole Lighting Kit . 
90-foot 

Wrapiock 

Stock No . 
2A:5448 
5B154l4 

5B18043 

SZS934-90 
(par .  1446 b 

P4-30183-

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 
5 
2 
2 

1 
1 

consisting of: 
Ancor, Screw Type, S it  
Clip, wire tape, 1/21t 
Thimble PF-44, galv. 

iron, grooved for 1/2" 
guy wire 

Pulley, for gin pole 
Pole, wood 35-foot , 

class S 

Fl'NP_282S 
5B4108 
5B18044 

SQ.8806 .1 
P4-30543 

1445. GROUND SYSTEM ]OR RADIO TOWERS -
FIXED PLANT .  

a .  Description .  ( 1 )  A ground system 
to-be used with the 90 or lSD-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 buri ed in a trench 
to a depth of 6 to 8 inches . Each 
radial ground wire should consi st of 
copper or cop�erweld conductor not 
smaller than 112 B & S gauge,  soldered 
at its free end to a ground rod driven 
to a depth of six feet . When �he ISD­
foot vertical radiator i s  used where 
extensive snow storms or poor conduct­
ing s oils 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 sore en support may be 
const ructed as follows : The 4 x 4 ' s  
furni shed should be erected on 12-foot 
centers , c onnected at the i r  tops with 
2 x 6 ' s  to form a support trame for the 
soreen mesh at the required height above 
the earth. The screen mesh should be 
stapled on top of thi s supporting trame 
and e aoh adjaoent sheet bonded together 
using No . 12 BWG wire ( stoc k No . lAB12 ) . 
Each Jo int should be soldere d .  The sus­
pended ground sc reen should be oonnected 
to the buried ground system at the tower 
base and pOints on the outer edge at the 
soreen should also be connected directly 
to the ground wire radial immedi ately 
beneat h .  A connection from the ground 
system to the antenna tuning house should 
be made at the tower base . This c onnection 
should be short and have a very low re­
sistance . One hundre d forty she ets of 
Econo mesh will cover an area ot � 6  teet 
x 96 feet with two sheets to spare . 

£. Mat erial List . 

Q.uantity Stock No . 

The following items are used to oonstruct the 
ground system described in .!. ( 1) of this para­
graph . 

12, 000 ft . C opperweld wire, .080", lAl.53 
#12 gauge 

2 , 640 ft . Wire, 1112 !WiG, GI ( 1/2 lA812 
.mile coil) 

40 ea. Ground Rod GP-26 5B4426 
5 gal. Paint, black, ready :mixed 6Gl419 
3 gal .  Preservative, wood 6G1624 
1 keg Nails , 20 d, 100 Ibs . 6Ll420 

10 can Paste ,  soldering 2 oz . can 6N4102 
10 Ibs .  Solder �30 6N'l530 

The following items are used to o onstruct the 
ground screen described in a ( 2) of this para-
graph. 

-

140 shts . Econo mesh, United 6Z6988 
States Gypsum C o . ,  
style 3-9-175 , mesh size 
3 x 8, gauge 9 ,  strand 
5/32 z 9/64. width 6 ft., 
length 12 ft . galvanized 
or equal 

100 pc .  Lumber, 4 "  x 4" z 12' , 
#1 grade pine or equal 

250 pc .  Lumber, 2" x 6" x 12", 
#1 grade pine, or equal 

50 lbs . Staples , l-l/a" galvanized 

!!!2. TOWER LIGHTING EQUIPMENT - FIXED 
PLANT . 

a .  TraIiS'tormers . ( 1 )  DESCRIPl'IO N .  
Speoial transformers for lighting verti­
c al radiator towers have been procured . 
These transformers are for the purpo s e  
o f  isolating the power source from the 
RF tower circui ts . The transformers con­
s i st basically Of o ne c iroular secondary 
winding connected to the tower c i rcuit 
thus pLacing this winding assembly at the 
RF potentiaL of the tower. The primary, 
c i roular in design , is completely isolaUd 
from the sec ondary and the entire assem­
bly is immersed in o i l . Two types are 
availabl e ; one is designed for a peak RF 
voltage o f  45 KV and one for 90 KV, under 
wet condi tions . The transformers are 

50.0. 

designed for either lID or 22o-volt ao­
cycle I- phase input and have a tapped 
secondary for various lo ads . The trans­
formers are intended for mounting on the 
tower base .  Material for mounting tran5-
formers i s  availa ble in s et assembly 57A ,  
drawing ES-�3257? The transformer i s  
equipped with a lightning gap and rain 
shield .  

{ 2 J STO CK NUMBERS. 
Name Stock No . 

Type I 'I'ransformer , Tower 3H56o.OA25 
li ghting uni t ,  in accord-
ano e with Spec . 171- 229 , 
90. lCV RF insulation. 

Type II Transformer ,  Tower 3H5600A25-1 
lighting unit , in accord-
ano e with Spec . 171-229 , 
45 KV RF insUlation 

As required , Plant Set 
Assembly 57A , material 
fo r mounting transformer 
( Dwg .  ES-� 32577) 

�. Lighting Kits . ( 1 )  DESCRIPTION. 
Four types of lighting kits have been 
procured for poles and oan be adapted 
for tower s .  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 S O- foot 
pOles and the o ther one is for a 6o-foot 
pole . Two of the S O- fo ot pole kits have 
red prismatic fixtures as recommended by 
CAA , and the o thers have red vapor proof 
o bstruction lights . Miscellaneous fix­
tures .  blooks , straps and o ther material 
for pole or tower lighting are also 
available .  

( 2 )  STOCK NUMBERS .  

Name 

Pole Lighting Kit , complete 
with. 80 feet of condu i t ,  
4 s ets o f  lamps and equip­
ment for l i ghting a 6o- foot 
pole . Includes 200 feet of 
2- conduo tor underground 
oable . 

As above , but for S O-foot 
pole . 

Pole Lighting Kit ,  complete 
with 80 feet o f  conduit , 
fixtures , lamps and 
equipment for lighting 
a 9 O- foot pole .  InclUdes 
85 feet of 2- conduotor 
underground cable ( pro­
cured on order l460-Ph- 44 )  

Lighting Kit, for lighting 
9 O- foot pol e  or tower , 
complete with all fix­
ture s ,  c lamps , con­
dUits , etc . Meets 
new AN Speci fi c ations . 
Do es not include under­
ground cabl e .  ( Ordered 
on PR-44- 3554 , Drawing 
ES- C- 32578 ) 

Stock No . 

6Z69 34- 6 D  

6Z6934- 90 



AB-38/CR Mast. , Antenna • 
Adapter Plug , U-4!GT • • • 

A 

ADW-EM-IOO , O b&erving Equipment • • • 
Aerial Cable Line s  - Materials for Construction 
AH- , AnchQrs and Anchor Rods • • • • • 
Aircraft Acc essories Corp . , Radio Transmitter 500B 
Air Warning Servic e  Fac ili ties . 
Airways Radio ,  MCS • • 
Alignment Equipment , ME-7 3  • 
Alignment Indicator, 1- 210 . • • • 
Amertype Recordgraph CO ' I Model A, Commando 
Amp.lifier , (W.E.Co .  108A ) • • 
AN7CRG- 3 and 3A Radio Sets . • • • 
AN!FGC-l Radioteletype Terminal Equipment 
AN/FRR- 3 Radio Receiver - Diversity • 
AN!GRR-2 Radio Receiver ( National ) . • 
AN!GRR- 3 Radio Receiver ( Hallicrafters ) 
AN/TGC-l Teletypewriter Set • • • 
AN!TRA-l Radio Set ( Amplifier ) • 
AN/TRA- 2 Remote Control Equipment 
AN!TRC- l ,  3 ,  4 • 

AN/TRC- 2 • • 
AN!TRC-7 • • • . 
AN/TRe-8 ,  II , 12 • • • 
AN/TTQ-l O perations Center • 
AN!TXC- l Page Facsimile Set 
AN!VRC-l Radio Set . • • 
AN!VRC-3 Radio Set . • • 
Analyzer , 1-153 , etc . • 
�H-l Rec eiver , Telephone 
�M-Cl Microphone • • • 
Antennas and Associated Equipment 

Accessories • • • • • • 
Coaxial Cabl es for Transmission Lines • 
Coupling Units , Antenna 
Ki ts . Antenna , Fixed Plant 
Kits , Antenna , Tactical 
Masts and Mast Sec tions 
Towers • • • 
Tuning Unit ( BC- ) . • 
Typical Antenna - Sketches 
Vehicu18r . • 
Vertical Radiators 
Wire . . 

Army Publications 
AS- AntennB Kits • 
Attenuator ( W. E . Co .  5A ) • • 
Automatic Electric Co . Switchboard • 
Automatic Morse • 

AWS Information Centers 

SA- Dry Batteries . 
Batteries,  Dry . 

Commercial Equivalents 
Types • 

Batteries , Lead Storage 
Elec trolyte 
Terminal Adapter 
Types 

B 

• 

A-B 

Paragraph 

H36 
• 406 
432 , 433 

• • 624 
607- 609 , 624 
• 1425 , 1429 
• 501-504 

1420 , 1426-1431 
1308 , 1309 
1317 , 1318 

432, 433 
• • 131'1 , 1318 

• 1408 , 1410 , 1413 
• 1027 , 1028 , 1031 , 2032 

1423 , 1425 , 1427 , 2430 
• 1427 , 1430 
• 1427 , 1430 

2025 ,  1028 
1320 , 1408 , 1410 

141 5 ,  2416 
· • 1408 , 2410 
1408 , 1410,  1412 

• 1408, 1412 
1408 , 1410 

503, 1320 
1104-1106 

• 1408 , 1414 
• 1408 , 1411 

1317 , 1318 
307 , 308 

304 
1432 
1440 
1435 
1442 
1441 

• 1433 
1436-1439 
1443-1445 

• • • 1408 
1404, 1408, 1428 

• 1408, 1439 
• 1438 ,  1443 

1434 
103 

• 1433 
• 1317 , 1318 

423-427 
1026 , 1028 

501-504 

• 1225 , 1226 
1220 , 1225- 1227 

1227 
1225 , 1226 

1219 , 1221-1224 
1 223 
1224 
1221 
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8 ( Cont ' d . ) 

BB- storage Batteries . • • • • • • • 

BC-148 to BC-1 335 Tac ti cal Radio Set Components • 

BC-315 to BC- IIOO Fixed Plant Transmitting Equipment 
BC- 7 7 9 , 7 9 4  Fixed Plant Radio Rec eiving Equipment 
Be-908- B ,  918- B Fac simile Set Components 
BG-l.052 Analyzer . • • • • • 

BD- 9 to BD-120 Telephone switchboards 
BD- 9 0 ,  98 , 132 Power Panels 
BD-IOO Telegraph Switchboard 
BE-70 to BE-72 Ca binets ( Test ) • • 

BE-77- ( ) Line Unit ( Tel etypewri ter ) 
Bias Meter, 1-97 
Blaw Knox Towers 
Boehme Equipment 
Bunnell 6 KW Radio Amplifying Equipment 

c 

C-ll4-A Loading Coil 
C-144-A, etc . Coil Set for SCR-1 7 7-A 
C-144-A to C-15 2-A Coil Set for SCR-188 
C-161 Repeating Coil. ( Simplex ) • 

Cabinet , Apparatus , Tel.ephone 
Cable: . • • • • • • • • 

Aerial - Materials for Construction 
Assembl.ies and Stubs • 

Equipment for Placing, and Removing 
European 
Field 
International • 

Lead- covered • 
Entrance and Intermedi ate 

Loading , European Systems 
Loading , United States Systems 
Maintenance ,  Tool and Test Equipment 
Pro tectors 
Rubber-covered • 

Spiral-Four ( CC- 358 ) 
SU1:marine 
United States . • • • • • • 

Carrier Systems - Illustrative Equipment Problems : 
Interconnection of Tactical and Fixed Plant Telegraph 
Open Wire Carrier System ,  Tactical 
Open Wire Fixed Plant System 

Carrier Tel egraph Equipment : 
Fixed Plant • • • • • • 

Maintenanc e ,  Tool and Test Equipment 
Packaged Carrier Equipment 
Single-Sideband 
Tactic al . • • • • 

Terminal , TH-1!TCC-1 ( S  + DX) • 

Terminal Set , TC- 22 • 

Terminals , CF- 2-A & B and CF-6-A 
Carrier Tel ephone Equipment : 

5 02 

C Carrier and H Carrier 
Converter , CF-4- ( ) 
Filter, Line • • • • • • • • • " 
Fixed Plant ( see "Packaged Telephone Equipment" ) 
Hybrid , CF-7 
Maintenanc e ,  Tool and Test Equipment 
Packaged Equipment 
Repeater 
Ringing Equipment • 
Spiral-Four and Open Wire Systems 
Terminal , CF-1-A 

Paragraph 

1221 , 1 2 2 2  
• 1408 

• 1422 , 1424 , 1426 , 1429 
• 1423 , 1425 

• 1105 
1317 , 1 318 

410-414 
41 0 

• 1006 , 1010 
410 ,  429 , 430 , 131 7 , 1 31 8  

• 1 00 6 ,  1010 
• 1317 , 1318 

1443 
1026 , 1028 

• 1422, 1424 

614 
1408 
1408 

906 , 910 
9 20 ,  921 

. 
• • 624 
614, 615 , 63'iJ 

635 
7 02- 7 07 

614 , 615 
• 7 05 ,  7 07 
618- 623 , 638 

7 1 0  
• 702- 708 
6 21- 623, 7 09 

637- 640 , 1320 
• 808-810 

614 , 615 , 639 
• 6 1 2 ,  614- 617 
641- 643 ,  712-717 

708- 7 1 0  
. . 

215-217 
209- 211 
212-214 

. . . 
1025 , 1028 

• 1320 
1025 , 1028-1030 

1 025 , 1422 , 1425 
1 007, 1 010 

1025 
1009 , 1011 

• 1007 , 1010 
. 

919 , 9 21 
9 08t 910 

919 , 9 21 
. . 
9 08 ,  9 1 0  

1320 
917- 9 2 5  

908 , 910 , 917 , 919 , 921 
• 909 , 9 1 0 ,  918 , 921 

9 1 1- 9 1 3  
908, 9 1 0  



C-E 

C ( Cont ' d . ) 

Catalog ,  Signal Supply • 
CO-344 Cable Stub • 
00-345 Cable Assembly 
CC- 355-A Cable Assembly 
C0- 356 Cable Stub • 
C0- 358 Cable Assembly 
CC- 368 Cable Assembly . • 
CCIF Standard Loading Systems 
CE-ll- ( ) Reel Equipment • • • 
Central O ffi ce Sets,  Telephone, Tactical 
CF-I-A Telephone Terminal ( Part of  TC- 21 ) 
C�2-A and B Telegraph T erminal 
CF-3-A Repeater (Part of TC- 25- ( » 
CF-4- ( ) Converter ( Part o f  TC- 33- ( » • 
CF- 5- ( ) Repeater ( Part of  TC- 37- ( » 
CF-6-A Telegraph Terminal 
CF-7 Carrier Hybrid 
Chest Sets . • • • • • • • • 
Coaxial Cables  for Antenna Transmission Lines 
Co il , Repeating , 0-161 • 
Col1 , Loading, C-ll4-A . • • • 
Collins , 18-� Radio Set ( Navy TCS ) • 
Collins , 32-RA Transmi tting Equipment 
Command Radio Sets , Fixed Plant 
Commercial Power Services 
Composite Equipment 
Construction Material s for :  

Aerial Cable Lines • • 
Fixed Pl ant Open Wire Lines 
Spiral-Four Cable • 
Tactical O pen Wire Lines 

Construction Time , Outside Plant 
Converter , CF-4- ( ) • • 
Converter, Facsimi l e ,  CV- 2/TX 
Converter , M- 222 • • 
Converter Set , TC- 33- ( ) 
Cook Protective Equi pment 
Counterpoise , CP-12 , 13 
C ross Reference Table of Maintenanc e Tools and 

Test Equi pments and Sets 
CV- 2/TX Converter ,  Facsimile 

o 

Diversity Telegraph Ci rcuits: 
Frequency, Single- sideband 

Paragraph 

• 1304 , 1 305 
614 , 615 ,  639 
6l4 , 615 ,  639 
614 , 615 , 639 

• • 61 4,  639 
• 614 , 615 , 639 , 641 

614 , 639 
7 06,  7 07 

635 
410-414 

908 ,  910 
1007 , 1010 

908 , 910 
908 , 910 
9 08 , glO 

• 1007 , l010 
908 , 910 

312 
1435 

906 , g 1 0  
• 614 

• 1428 , 14:31 
• 1426 , 1429 

1418 , 1 422- 1425 
1 228- 1252 

917 , g 21 

624 
609 
616 

6 06- 6 08 
629 

• 908 , 9 10 ,  1 320 
• 1103- 1106 
• 1217 , 1 218 
• 909 , g10 

802 , 803, 805 ,  808 
1440 

1 319 , 1320 
llO3-1106 

· . 
• 1025 , 1422-1425 

Space . • • • • • 
DR- 4 ,  5 ,  7 ,  8 and 15 Reel ( Drum ) 
D�l and 4 ( Teletype Corp ) Test 

• 1027 , 1028 , 1 031 , 142 3 ,  1427 , 1430 . 
Sets 

E 

Earthborer and Pole Setter (Model HD )  on K-44 
EE-8- ( ) Telephone 
EE- 65 Test Set 
EE-89-A Telephone Repeater 
EE-91 to EE-93 Tel ephone Boxes 
�g7 , 98 ,  102 Teletypewriter Sets 
EE- 99- ( ) Tel ephone Repeat er ( Part of TC- 29- ( » )  
EE-I00- ( ) Ringing Equi pment • 
EE-I01- ( ) Ringing Equipment ( Part of TC- 24- ( ) )  

• 6 35 
• 1317 , 1318 

636 , 1320 
315 , 1320 

131 7 ,  1318 
9 06 
315 

100g , 1011 
905,  910 
907 , 910 907 , 910 
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EE-I05 Telephone Unit . 
Uectrolyte • • .  • • • •  
Engine Driven Generator Sets ( see �Generator 
Entranc e and Intermediate Cable Loading 
European Cable Loading Systems 
European Cable Map 
Expendable Supplies 

Fac simile Equipment : 
Page and Tape 
SUpplies • •  

Federal , 128AY Radio Rec eiver 
Federal , FT-300 Transmi tter Equi pment 
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X- 66038 W.E . Co .  Instr . Book , DC Telegraph Repeater Package 
X-66039 W. E . Co .  Instr. Book. DC Regenerative Repeater Package . 
X- 66086 Too l Set , Telephone and Telegraph Installation and 

Maintenanc e ,  Small Office • • • • • • • 

X- 66087 Tool Set , Telephone and Telegraph Installation and 
Maintenance ,  Medium Offic e . • • • • • • 

X- S6088 Tool Set , Telephone and Telegraph Installation and 

Maintenance ,  Large Offio e  • 

X- 66105A Repeater and Control Unit • •  • • • 

X- 66l47 W. E . Co . Instr . Book, VF Carrier Telegraph Paokage • 

X- 66150 W.E . Co . Instr . Book , Line Terminating and Compo site Package 
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X ( Cont td. ) 

X-65152 W.E .Co . lnstr. Book ,  133Al Teletypewrit er Tables ,  etc . 
X- 65154 W.E .Co . lnstr. Book, 132A2 Teletypewriter Subscri ber 

Set , etc . • • • • • • 

X- 65157 W.E .Co . lnstr . Book, Vacuum TUbe Tester , Hickok • 

X-6 5208 W.E.Co .  lnstr. Book , Toll Line O bserving Equipment • 
X- 65209 W.E . Co .  lnstr. Book, MUlti-Line O bs erving Equipment 
X- 66217A Terminal Package , Telephone , H Carrier 
X-66217B Repeater Package , Telephone , H Carri er 
X- 66217C Panel , Line Filter and Balanc ing , Telephone • 

X-66225 W.E.Co . Instr . Book , 32A Transmission Measuring Set 
X- 66227 W. E . Co . lnstr . Book, 5LA O s cillator • • • 

X- 65228 W.E . Co . Instr. Book , "cn Carrier Telephone Package 
X- 66229 W.E . Co . lnstr. Book , �cn Carrier Telephone Package 
X-66230 W.E . Co .  Instr . Book, VF Telephone Repe ater Package 
X-56231 W . E . Co . Instr . Book, VF Telephone Repeater Package 
X-55232 W . E .Co .  Instr. Book, 19C Oscillator • • • 

X- 66233 W.E .Co . Instr. Boo k ,  13A Transmission Measuring Set 
X-66234 W . E . Co .  Instr.  Book , 5A Attenuator • •  • • • 

X- 66247 W.E .Co . Instr . Book , Line Terminating and Simplex Package 
X- 66251 W.E . Co .  lnstr. Book , Mobile Toll Test Uni t ,  Package 
X- 66259 W.E . Co .  lnstr. Book , Test and Control Board Package • 

X-56250 W.E .Co .  lnst r .  Book , Volt -Ohm-Mi 11iamme ter & Volt- Ohmme ter 
X-65307 W .E . Co . Instr. Book , Tools for Packaged Equipment 
X-5 6329 W .E . c o .  lnstr . Book , 5 Line Observing Cabinet 
X-65330 W . E .Co . Instr . Book, Repeater and Control Unit for 

132A2 Tty . Set . • • • • • • • •  

X-56355 W.E. C o .  Instr . Book,  �No-Channel start-stop Transmitter-
Distributor • 

X-65413 W .E . Co .  lnstr . Book , Tool Equipment TE-123 . • • • 

X-66464 W .E .Co . lnstr . Book , Vacuum Tube Tester, Hickok ( 1-171 ) .  
X-66520 W . E . Co . lnstr. Boo k ,  Telegraph Swit chboard SB-s/OG .  • 

X-66578 W .E . Co . Inst r. Book, Single -sideband C arrie r Telegraph . 
X-65516 W .E . Co . lnstr . Book ,  Telegraph Te rminal CF-6- ( ) ( Carrier ) 
XD-91 ( Teletype Corp ) Transmi tter-Distri butor 
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