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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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D·C· REC;EN D.C. TELEG. TELEG· AEP. REI", PACKAGE PACKAGE )I-6162.4A )(-66031 A 

' CH 9 1 I CHI2.'  I... __ �_I L .. __ :J r-----., 
I �:A�: i L....P�BI�_� 
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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 . 

DC 
TELEGRAPH 

R E P EATER 
PACKAGE 

X- 6 I S2. 4 A  

D C  
REGENERATIVE 

T E L EGRAPH 
REPEAT E R  
PACKAGE 

X- 6603 1 A  
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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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til o 
". 



C>I 
� 

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 . 
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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 
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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. 
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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 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































x 

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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