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427
4E8
429
430

431
432

LIST OF ILLUSTRATIONS

Handsat TS-%-0 )
Microphons T-17
Microphons T-30-( ]
Microphone T-3=A
Microphone T-44-( |
Microphone T-45
Mlerophons T-50-( )
Microphons ANE-M-C1
Handsat TS-10
Headsat P=11
Headsat P=18
Headsat HS-20
Headset ES=E3-( )
Headsat HS=24
Headaet HS-30-( )
Headset H3=30-( |
Headset ES-3%( ]
Headset HS-J8
Head and Cheat Sat HI=17=A
Head and Chest Set HS-19
Chesat Sat TD=1
Chasat Sat TD-I
Cheat Set TD-4
Telaphone EE-8-( )
Telephons Box EE-01
Telephone TP-#
Loudspesaker L3-3
Loudspeaker L5-7
hdaptar Plug U=-4/0T
Switchboard ID-§
Switehboard ID-11
Switehboard BED-14
Switehboard BD-T1
Switchtoard BD-TE
Switchboard 38-5( )/PT
Two Telephons Ceatral 0ffice Seta TO=-2 (Assambled)
Taleaphone Cantral Office Set TC-4
Telaphona Central Office Set TC-12
Telephone Central Orffice Set TC-1 (Assembled)
Telesphone Cantrsl Offlce Set TC-10 {Assambled)
Telaphons Central Offics Set TC-2ZU
No. 5068 Swltchboard (Weatern Electrie Co.)
No., 5505C Switchboard (Modified) (Weatern Electric Co.)
No. 5518 lSBgulal par X-88070) Switchboard (Weatern
Eectric Co.)
Mo. 5518 Switchboard (Modified) (Weatera Electrie Co.)
Gl Switchboard (Weatern Elsctric Co.)
¥o. 4R Switchboard (Kellogg Switchbosrd & Supply Co.)
K100 Switehboard (Kellogg Swltehboard & Supply Co.)
No. 150E'Switehboard (Kellogg Switehtoard & Supply Co,.)
to Switchboard E&mnhrrcsﬂnn Co.
No. 106 S« tohboard (Stromberg-Carlson Co.
No. 1000 Switchboard -~ Floor Flan (North Elsctric
Manufscturing Co.)
méab-iﬂno Switehboard (Kellogg Switchbosrd & Supply
No. 1.}9 Switchboard - Floor Plan (Automatic Electric
m-
No. 12 Switchboard [Weatera Electric Co.)
No. 12 Switechboard - Floor Plan (Westerm Electric Co.)
No. 605A Switchboard (Western Electric Co.)
NMo. 600A Swltchboard - Floor Plan (Weatsra
Electric Co,)
Ho. 15 Switchkboard (Stromberg-Carlson Co.)
Fo. 1600 Switchboard (Kellogg Switchboard &
&I.]IPH ﬂml

Cording Arrsngements

S8
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42
43
43
a4

EGGER

48
48
49
43
52
03
6o
85
85
55
o6
56
o7
te
59

&1
TO
70

70
7l
7l
71
T2
72
7
73

81
a1
i F

a3
83

a5
85

XIII
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34
430

436
437

429

610
a1l
élz
613
&14
615
616
617
éla
3 )

620
621
701

8ol

805
806
807
aoa

810
8ll1
gl
813
al4d
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LIST OP IJLUSTRATIONS (Cont'd.)

Ko. 12-1600 Switchtoard (Eellogg Switchboard &
Supply Co.)

No. 18 Switohboard (Stromberg-Carlsan Ca, )

No. 2800 Switchbomrd = Floor Flan (Eellogg Switohbomrd
& Supply Co,|

No. 11 Switchboard [(Western Zlectric Co.)

No. 1]l Switchboard = Floor Flan (Western Electric Co.)

Cabipet BE-70-( )

Mobile Test Unit X-&389%4

Teat and Control Board per X=-060344 or I-68034R

Tell Line Obaerving Cabipst ADW-EM-100

Tell Line Patching Cabinet ADW-FM-100

Multlline Chserving Cebinet AD0-EM-100

Pive-Line Observing Cabloet ADN-24s-=100

Rmrdardmrt.m Recordgraph Co. "Comsando™

Information Center Syatem 3053

Information Center System 3C3-3-( ). (Typleel Frases)

Cperations Center AN/TTG-1

ﬂmf:::iunl Canter AN/TT3=1. Bquipment Facked in

Operationsa Center ANM/TT3-1. EBquipment Mounted in
Trucks a3 Mobile Tactical Contrel Center

Control Set SCR=572=-A

Cable Assembly CC-343 on Reel DR-7

Cable Asscmbly CC-258 (Splral-four Asrial
Construction)

Coil C=114=A (Loading Cofl)

Loeding Coil Cese 204C0 (Western Eleotric Co.)

Loeding Coll Case Z08A [Weatern Electric Co.)

Loading Coil GCase 124C (Western Blectric Co.)

Losdiog Coil Ceome 1254 [Western Electric Co.j

Real Equipment CE-11

Reel Cart RL-33 with 3 Reela DA-4

Resl DR-5

Besal DRE-13

Reel Cart AL-18 with 2 Reels DR-4

Reel Unit RIL-17

Reel Unit RBl-2¢-A with Hesals DR-5

Aeel Unit RI-3l=8

Flow LC-61

Treller E-36

Trailer E-37

Tr;;}g: E-23 with Cable Splicer's Tool Egquipment

Truck E-43

Truck E-44-F

Burcpean Cable Map :

Telephone Frotector Blocks (Cook)

Telephone Frotector Blocks |(Relliable)

Telaphone Frotector Hlocks (Nesternm Electric Co. Z6 apd 27)

Fuses (Cook A=9 and A-12]

Puses {Reliable 55 and 104)

Fuses (Weatera Electric Co. 110, TA, and 7T)

Puses (Weateran Electric Co. 600D or GO}

Heat Coll (Western Electrie Co. TéAl

Telephone Protector [Cook B=13)

Telephone Protector (Cook 0O-9)

Telephone Protector (Reliable 955)

Telephone Protector (Reliable 1000)

Telaphone Protector (Weatern Electric Co. 954]

Telephone Protector (Western Electric Go. 10934)

Terninals for Protecting Small Switchboards
(Weatern Elestriec Co. LO-Z8)

Terninal for Protectlog Somll Swltchboards [(Weatern
Elactric Co. LA-26)

141

Laz
143
143
las
165
165
165
188
186
166
leés
187
167

168
188
log
iee
171

171



§10
811
els
913

ol%

g135
818
g1
218
gl9
SED
9EL
o2&
923
1001
100&
1003
1004
10035
10048
1007
1008
1009
1010
1011
10l
1013
1014
10135
1014
1017
1018
101%

10&0
1021

1022
1023

10&4
10835

1101
1102

1103
1104

LIST OF ILIDSTRATIONS (Cont'd.)

Ceble Protector (Cook 7)
Cable Protector (Relliable 222)
Cable Protector (Weatern Electric Co. 83A)
Cable Terminel with Protection (Weatarn
Electric Co. Bags)
Cable Terminal with Protectilon (Weatern
Electric Co. B
Protected Maln Distributing Frame (Wall Mounted)
(Westera Blectrie Co.)
Protected Meln Distributing Frame (Floor Mounted)
(Weatern Electrie Co.)
Talephone Repeater ES-6%-A
Telephoos Re tar EZ-9%=4
Tﬂum ‘l'!ﬂt]im:n
Repeatlng l:ltihil C-18l1 )
Ringing pment ES-100-
Binging m;ﬂnt EE-100-( }
Telsphone Terminal CP=1-A4
Repeater CF-3-A4
Convertar crulitl}
R tear CP-3-
Gﬁtr Hybrid CP-7
Telephone Unit EE=-105
Fanel; Line Terminating and Simplex; Telephone
I-ale 23
Panel; Line Terminating and Coapoaite; Telsphons
I-816823C "
Repeatar Pec : Telephone; V.F. (Single) X-61521J
Roﬁt«r mﬁ'ﬁ:; hlcmu: V.F. }'l'rlligla X-681B621K
Ringer Fackage: Volese Frequency; 4 Clreult X-6.8204
Ringer Package; Telephone; Volce Frequency Ta-3/7T
Terminal Pacgage; Telephone; H Carrier X-G4217A
Repeater Package; Telephone;H Carrlier X-488217B
Panel: Line Filter and Balancing; Telephons X-06217C
Temminal Package: Telephons; C Carrier XI-8l619F or R
Repeater Peckage: Telephons; C Carrier I-4l8193
Lins Unlt BE-77-A or HE-77-R
Repsater TG-30 (Terainsl)
g:rnm T6-31 (Interasdiats)
tehboard BD-100
Talegraph Set TG=5-8
Telegraph Terminal CPF-2-A
Talegraph Terminal CP-E-B
Telagraph Terminal CF-f-i
Teletypewriter TC-TA
llurtmntor Transaltter TG-26-0 )
Telegraph Central O0ffice Set TC-Z
Talatypawritar Set IE-97-a
Bes Lar Pack : Tal : D.0O. XI-8i8244
hﬁur e e Zalwagﬂﬁi Rsgenerative I- 640314
Telegraph Switchboard 33-6-( )/co
Telsgraph Carrier Package: I-818B2A or B
Tel ph Terminal TH=1/TCC-1
Teletypewriter Set Model 15
Telstypewriter Set Model 19
Telatypewritar Set AN/TGC-1
Boshms Automstic i and Record i Bt
Radiotaleatyps Tar-iwmln‘ﬂuimt. lw}. -
thu Jubscribar Set 172aAZ
Ltar-Distributor IRl
Cseilletor Exciter O-5/FR
(Press Vireless F3124 Keyer)
Tape Facaimile Equl t RC-56-H
né':nuc mtpmm tﬁla.o
Feesimile Trasscelver FI-1-3
Converter CV-2/TL

172
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1205
1206

1209
1210
1211
1212
12813
1214
1215
1214
1217
1z18
1219

1223

LIST CF ILIUSTRATIONS (Coat'd.)

Power Unit FE-75-D

Powsr Unit FE-77-H

Powser Unit PE-95=( ) Part of Traller K-52
Powar Unit PE=G8<E

Power Unit PE-108-A

Power Unit PE=-197

Power Unlit PE-201-B

Power Unit PE-214-A

Power Unit PE-Z14=-H

Powsr Unit FE-78-F

Fower Unit PE=79-F

Powar Unlt PE<A1=F

Power Unit PE-B5=F

Power Unit PE-B85=L

Power Unit PE=B5-M

Fower Unit FE=95-F

Power Unit PE=-142-C

Power Unit PE=142-D

Power Unit PE-142-E

Fower Unit PE=148-A

Power Unit FE=147-4

Fower Unit PE-Z05-A or PE-20T7=A
Power Unlt PE-Z05-B

Power Tnit PE=Z15=A

Power Unit FPE-2Z0-A or B

Fower Unit PE=-Z30=A

Powsr Unit PE-236=4

Powar Unit PU=-19/FRC

Engine Generator (Onan W3M-13)
Bngline Generator (Kohler 1M214)

- Rectirier (G.E.Co. 3049455)
Tungar Rectirier (5.E.Co. GRB4BT7)
Tungar Rectifier (G.E.Co. 8RBIZTEZ)
Tungar Rectirier (G.E.Co. GRBAB17)
Tu Rectirfier (0.E.Co. 9X849)
Rectifler RA-38-( )

Grid Controlled Rectirfler RA-43-( )

Coppar Oxide Rectifler (Raytheon Mfg. Co.
W-3155, W-1087, and wW-21684)

Rectirier RA-37

Rectifier RA-87

Rectifier RA-83-( )

Interrupter (Western Electric Co. Types B4F or G)

Telering (Telsor Model H)

Converter M-giEg

Subcycle Static Pregquency Converter

Battery BB-I54d

Battery BB-20

Battery BB=51

Battery BB-35

Battery BE=-44

Battery BB-50

Battery BB-53

Battary Terainsl Adaptar

ﬂr{ Battery Termins] Arrangessnts

Echelons of Signal Repalr - Theatre of Cperations

Flow of Supplies = Thru Depot Supply Channels
-and Thru Maintenance Repalr

Test Set I-40

Teat 3at I-51

Tast Sat I-8l-A

Volt ohomster I-14848

Tube Teater I-177

Test Sat I-181

262
262
262
283

262

289

270

272
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1310

1312
1313

LIST OF ILLUSTRATIONS {Cont'd.)

Teat Set I=193<A

Tast Set EB-58-C, D, or B

Tast Spt TS-2/70

Test Set TS-26/TaM

Test Set TS-27/TSM

Atteauator (Westeran Zlectric Co. SAl
85158 Measuring Set (Western Xlectric So. 134)

Cable FPault Losating Equipment [Part of Tool Iquipment T3-06-A)

Ogaillator {Western Electric Co. 18¢)

Transmission Neasuring Set (Westerm T ectric Co. 32A)

Oaaillator {Neatern Elestrie Co. 5SlA]

Test Jat (Western Electris Co. 1017E}

Tolt-ohp-milliammater (Westora Electriec Co. D-158252)

Volt-ohe-millismmeter (Westera Blectric Co. D-189270)

Test Jet {Talet Corp. No. IED-1)

Radio Set S0R=-121 or 3ICR-181

Radio Set SCR-171

Fudio Set SCR-177-A

Radle Set SCR-177-E

Rudic Set S20R-1"8 or 32CR=179%

padlo Set SCR-188

Fadioc Set SCR-1280-4

Radlioc Set SCR-193-( )

Radio Set SCR=194

Radlo get SCR-160

Redio Set SCR=-197

Eadio Set SCR-203

Redio Set SCR=209

Radio Sat SCR-210

Radic et SCR=-245

Radio S8t SCR-264

Radio Set SCR=288

Radio Set SCRE-Z95

Redio Set SOR=-294

Radio Set SCE=-298-C

Badio [5et S2R-296

Rodio Set SCR-300

Fadis Set SCR=-39%

Radio 5et SCR-49%

Redio Set SCR=-304

Radio Set SCR-508

Radic Set SCR-50%

Erdio Set SCR=510

Aadic Set SCE-S11

Hedio Set SCR-52B

gadio Seot ICR-536

Endio Sat SOR-538

Fadio Set SCR-543

Badio Set SCE=-I63

Aadio Set I0R=-208

Fadio Set ZLR-300

Hadic Set STR-E10

Badic Set SCT-81%

Endioc Set SOR-E£24

Radioc Set SOR-228

Radio Set SCR-£94=AW [Recelver Femoved from ease)

Radio Set SCR-£94=C

madio HSet SCR-808

Radleo Set SCE-BEE

Receiving Equipment RCE-254

Radio Tranamitter RC-257

Radlo Set AN/CRC-3

Amplifier Equi t AN/TRA~-L

Radic Set f'l.m.

Fadio Set AN/ TRO=2

Badio Teraminm] Set AN/TRC=3

Fadio Relay 3ot 4

400

401
402
402
402
402
403
403
404
404
£05
405
403
408
4068

416
417
417
418




1453
1454
1455
1456
1457
1458
1459
1460
1481
1462
1{63

1485
1446
1457
14688
1460
1470
1471
147E
1473
1474
1475
1476
1477
1478

1479
1480
1481
1482
1483
1484

1485
1484
1487
1468
1489
1480
1481

1482
1483
1454
1485
1496
1497
1458
149%
1500
1501
1502
1503
1504
1505
1504
1507
1508
1509
1510
1511
13512
1513
1514
1515

Iviii

LIST OF ILLUSTRATTIONS (Conmt'd.)

Redio Sat AN/TRC=7

Radio Set AN/TRC-8

Radic Terminal Set AN/TRC-11
Radio Set AN/TRC-12

Radic Set AN/VRC-1

Inveartad L Antenns

Crowrfoot Antenna

Whip Antenns and Couaterpolse
Whlp Antennas

Shork 'luig Antenns

Center-red Horizoantal Dipole Antenns
Slngle Wire-fed Half-wave Antenns
Half=-Wave J Antenas

Sloplng Wire Antenns

Balemted Half Wave Dipole Antenns
Adjustable Coaxial An

Vertical Halr Rhomble Antanns
Thres Eleseat Directionsl Arrasy
VYerticml Conical Dipole Antanns

Ground Plaas Antsans
Hal f-wave Coraner Heflesftor Antenns

Bapcte Control Equipment AN/ TRA-2

Repote Control Bquipment RC-47-( )

Remote Control Equipsent RC-281 with Radio 3et SCRH-815

Ramote Control Unit RBE-30=(

Reamote Control Unit AE-7=( ) with Badic Transaittar
BC-J25=(

RBemote Coatrol Unit Bi-14

Remote Coatrol Unit 21

RemGte Control Unit Bi=-29-( )

Hadio Transmitter BC=-3%6=( |

Radio Trassmitter BC- 345« }

RBedlo Transnitter BC-447- end RHemote Control
Unit R=7

Radlo Set SCR-281

10KW *rr..n-n.ttun.g Dlulpant

n.u_m u:y.li pment (BDunnsll @ I‘lg

Prann Wireless Pe=15-{ })

'tutuu 'rnnuuut-ur (Presa Wireless PW—40-( ))

Redic Tresssitter (Press Wireleas S81-( ))

Single S5ide Band Transmitter (Weatersn Rlectric Co.
D=1 56000)

Diverality Recelver AN/FHR=3

Radlo Receliver BO-779-( | (Hemmarlund Super Fro)

Diversity (Schuttig) Mixing Unit

Single Side Band Recelver (Weatern Xlectric Co. D-99945)

Badio Transmltter BC-J15

Radio Trasasitter BC-J25-f )

Power AmpliTier BO=340-(

Bedlo Trapnsaltter BC-401

Aadio Trensmltter BC-460

Badio Transsltter BC-4810

Hadio Transmitter BC-642

Aadic Transmitter BC-1100-( |

Radlo Tranamitting Equipment RC-S5&-{ )

Erdio Transmitter T-4/7RC & T-5/FRC Instellation

Badio Transmitter (aireraft Accessoriea Corp. 5008)

Radio Transmitter (Collins 3J&ZRA)

Badlio Transmitter (Federal FT-300)

Radlio Transsitter lPan Americen Alrways 12ACK=2)

RBadlo Tranamitter (Pan Amsrican Alrways)

Power Amplifisr (Fan Acerican Alrways HFA-50)

Endio Trensmitter (Press Wireless Pe-100F)

Badio Trepsmitter (Temco 250-03C)

Badio Transmitter (Temco 1000=-AG=CH)

Badlo Tranamitter (Weatern Eleetrle Co. D-15124% or Pan
hoaricsn Alrways 4#TFA)

419
420
420
421
421
422
423
422
423
424
424

420
425
425
420
426
426
426
427
434
430
427
437

478
479
479
479

444
dds

443
444
447

449

249
451
451
431
431
458
458
459
459
459
4480
460
461
461
462
463
263

464
465
466
464
487



LIST (F ILLUSTRATIONS (Comt'd.)

Eigure Page
1516 Radlo Trasasitter (Wilcox G6-4) 468
1517 Four Radio Tranamitters (Wileox ®8C) |With

Modulator SOA and Rectifler 34 458
1518 Radioc Tranecitter (Wileox 98-200-( ) | 489
151% Radio Recelver (Pederal 1Z84Y) 475
1520 Radio Recelver tﬂauicrortau 5-Z2-R] 473
1521 Radlo Receiver (Hallleraftara 3-27) 475
1522 Radlo Recelver AN/GRR-3 (Hallicrafiera SX-28) 473
1523 Radio Receiver (Hallicrarftera S-29) 474
1584 Radio Recelver (Hallleraftera S-36) 474
15&5 Radio Recaiver AN/GRR-Z (Natlonal NC-100=aSC) 474
15&6 Radio Recelver (National HRO) 475
L1527 Badio Recelver (Wllecox CW3) 475
1528 Radio Recelver (wlleox CW3-D) 475
158% Radioc Recelver [Wilcox F3) 475
1530 Radic Receiver and Transmitter (Collims 18-4) (Navy TCS) 477
1531 Radio Recelver and Tranamitter (Jefferson 3S04) 478
1532 Radio Recelver and Transsitter (Link SOUFS) 478
1533 Radio Jet Type 1498 (Link) 479
1534 Radio Set Type 1305 (Link) 47%
1535 Radio Recelver and Trananitter (Motorola FNTR-Z25TM

and FMTR-5S059) 450
15368 Transmitting Horlzontal Rhombiec Antenna 480
1537 Tranapitting Doublet Antenna 481
1538 Intermedliate Irtl;umghl"ht Top Antenna 482
1539 Recelving Horizontal Rhombic Antenna 483
1540 Double Doublet Recelving intenns 483
1541 Double Cage Antenna 484
1542 Insulated Toswar Antenna 485
1543 T Cage Antenna 485
1544 Wave Antenna 483



Par. 101-104

CHAPTER 1
PURPOSE SCCPE
101. %- This manual provides de- or ma Tixed plant eguipment. This has
T ve matter and data on the been done for convenience end is not in-

slectrical and physical charscteristics
of comnunication systems eguipaent, to-
gether with Signel Corps stock mumbers
and logiatical data, which will be of
value in planning ¢ lete communication
systems, The neaterinl contained herein
is lntended for use primarily by starf
signal officers and communication organ-
izations under thelir technical comtrol.

102, pooPE.
8. The manual is divided into 14 chap-
tars as follows:

1. Purpose and Seope

2. Illustrative Probless

3, Telephone Stotion Tguipment

4, Telephone Cantrals

6. Portable AWS Information Centers
6. Wire and Cable and Comnstruction

Inforaation
7. Buro and United States

Cables end Losding Systens
B. Elestrical Protective Egquipment
9. Telephone Line Transmission
Bquipnent
Tulegraph Equipment
Facaiaile Equipment
Power Equipment

1%, Maintsnance Supplies

14, Radio Equipment

b.(l) In general the deta in esch chap-
ter heve been errenged in tebulsr foro,
each table being listed as a paragraph.
Moat of the chapters are divided inteo
soctions, wherein ere grouped the same
genaral olasses of eguipment,

(2) Por each clage of equipment talles
ars given which contain deseriptive
optter, references to photographs which
follow the tables field of use assinten-
ance equipment, physical charspteristies,
electrical cherscteristics, references
to Technical Msnusls, and other pertine
aent information,

{3) Other tables contmin the stock
ousbers of the equipment and the logis-
tical data. The logistieal data im-
clude the weight of the heaviest packags,
the totsl weight, the total cubleel con-
tent end the total ship tons of the
a&:ipnanﬁ packed for export, [ata are
elso given for the weight end cubienml
content of the equipment repoved froam
ita export pecking case. These data may
ba of value in determining depoi storage
requirenents mnd trensport needed to move
the egulpment,

(4) In some chapters additicnal
tables and illustrative drawings are
given, These are provided sa a guide to
assure thet the proper equipment and an
edequate mmount will be reguisiticned
for the partioular scossunication system
which it ls planned to establish,

€. In general the equipment hes been
classified either as tactical equipment

10,
11.
1z,

tended to glive = sharp line of demmrcoe-
tion between tacticml and fixed plent
glnee some equipment may serve well in
both Torwerd and rear aresas. In the case
of the more complicrted communication
Eyatems, it may be necesssry to obtain
enginesring advice and assistance from
the Aray Communicatlons Service of the
Office of the Chief Sigosl Officer,

d. Typleal Erohlam are given which
cutline a method for deteraining the
esquipsent required for complete systems.:
In addition, representative radioc and
wire telephone transmisslon systiems are
ceonpared from the steaodpoint of the
quantities of materisl reguired,

¢. Somne information is also given con-
cofning comnercial cable facilities which
@ay be found in the United States and in
Euro countriea, since a general
knowledge of the characteristics of these
ceble systems may be found useful in case
plans are made to utilize them.

f. This manual provides information
only on electrie copmunication eguip-
ment used for ground combunication sys-
tans. It does not give information om
equipnent sush as direction rinders aml
reder, except for the ground communica-
tion equipment essgcliated with them.

103. EEFERENCES 70 (THER MAMIALS.
B & use o F DRINIA. r planning

pProsupposes & knowledge of Systems en-
ginearing snd of the genersl types and
gquantitiss of cosmmunisation equi ot
required for a particular job. nforas=
tion concerning these matters may be
found in the followlng Army publications:
(1) ™ 11-4B88, Electrical Comzunica-
tion Systems Engineering
(2) T™™ 11-2082, Application of Fixed
Pleat Telephone snd Telegraph
Packaged Equipmsnt to Open Wire

Lines
(3) M409, Logistical Plenning and

Reference Data
{4) ™™ 101-10, Steff O0fficers Fleld
Mnnual - Orgenizetion, Technical
and logistical Data
(5) FM 11-5, Mission, Punstions, and
Signal Communications in General
(6) ™ 11-80, Organizations and Op-
erations in the Corps, Army
Theater of QOperations, aad |
(7) M 24-5 Signsl Communication
(2] M 2418 Radio Conmunicmtion
b. Reference g also made in the wri-
cuf c¢hapters to other technical manuals
and instruction books which mpply to
speol fio aystems or eguipments,

104. CRDERING OF WAR DEPARTMENT PUBLICA-
. ol uals n [+ o
War Ie ent publieations may be re-
quisiticned from the various headquarters
which ars listed as distributing agéncies,
This information is covered in PN £1-6,
*List of Publications for Trainiog".



This Page Intentionally Blank



Par, 201-203

CHAFTER 2
ILLUSTRATIVE FRODLEME

Section Y
General

20L. pERCOUCTION.
a. 5 chapter provides 1llustrations

of the use of the material givea in this
manual 1n plansisg ground communication
aystems.

. Prodlems fllustrating the use of the
data In ordering squipment for wire and
radio ground communication systems are
given in section II. In thess problems
it 1s assumed that the offlcer ing the

has gompleted the snglinesering
woric and has reached certals conclusions
as to the general typs of communication
eguipment required.

g+ Comparative l1llustrations of logis-
tical factors Iavolved Ia repressntative
radlo and wire telephose transmission
saystens Are g2iven In section ITI. Othar
comparisons may be made by employing the
naterisl givea in subsaquent chapters of
the manual .

Sectlion II
Problems Illustrating Systems Flanning

202. GENERAL.

a. In the following parsgraphs problams
are glven which 1llustrats some of the
uses of the material glven In the mesnual .
In all of thase ayamples it Is= Assumed
that the clirocults have been englneered
and that the problem to be solved 1s one
of ordering proper equlpment and
estimsting the shipping space require-
aenta.

k. Froblems are included whish employ
the following facllitles.

(1) Spiral four cable with garrisr
telephons and telagraph tominals,

(2) Four channel radioc with carrler
telephone =nd telegraph terainals.

(3] Cpen wire with tactleal carrier
talephons and telegraph tarminsls.

{4) Open wire with packaged telephone
fnd telegraph squipment.

({5) Interconnection of d-¢ telegraph
eircults st junstlionm of tactlical
and fixed plant ecarrier systeas.

(8) Telephone switchboards.

a. Telap telegraph facilitles
are ulred betwesn the twd maln offlices
A and B and certain outlying polmts.

From eangimeering conslderations 1t has
been determined that these willl Be E-ll‘o-
vided as shown in paragraph 204. nls
flgure showa & spiral-four carrier tele-
phons system between Offices A and B with
repsaters at Offices C, D and E. A voice
fregquency carrisr telagrsph system is
operated over oae channel of the carrisr

telephons system with terminels st Of-
flces A and B. At these offlces certaln
of the telsgraph channels are aXtendsd
to outlying lnts over tha = lex glir-
ault of existing telepbons facllitles.
It 15 assumed that the spirsl-four cabls
betwean Offices A and B, 8 distence of
100 milea, 18 to be burled with an aver-
age of one serlsl road erossing per
mile Btrung of & DesSsSenger.

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

Cir=
cir- cult
guit Termi-
bl

Telepbone 1

Facllitles Used

Carrier Telephoae
Channel
Carrler Telephons

Chapnsl
Carrier Telaphone

Channel

Carrier Telegraph
Chansel
Carrier Telegraph
Chkannel A-B, aad
Simplex on Ex-
is Tealephons
Cireuit B-F
Carrler Telegraph
Channel A-B, aad
Sizmplex on Ex-
iatinz Telephone
Cirocuit B-G
Carrisr Telegraph
Channel B-A, and
Simplex on Ex-
ist Tele ]
Clroulit A-
Spiral-Four Sim-
plex
Spiral-Four Sim-
plex B-E, Sim-
;1-1 on Existing
elephone Clr-
cult E-H

» The & !.lmnt ulred to obtaln
t.hsu; ﬂoiﬁt es, -m the exception of
that required for the outalde plant, 1s
itenized 1n paragraph 204. The equip-
ment I8 listed for each office under
the headings of Telephone Equipment and
Telegraph Equipment. Certaim =
squipnent B8 assumed for this partioulsr
layout is alsa 1isted. Jn sdditlon to
the equipnent shown, Cable Assenblliea
CC-358, and other outslde plaant for 100
miles of linme are required. The mate—
risl required imscludes poles, messanger
wire, etc. for one serisl road crossing
per mile.

d. Deta on the earrier telephone and
telegraph equipments ipcluding spares

2
3 A=H

2

Telegraph



Par. 203

ers obtalned from chapters % anmd 10.
Monlitoring teletypeuriters are not In-
cluded because 1t I8 ssaumed that these
ars avallable with existing telsgraph
equipment. In addlitloa to the carrlsr
equlipment, repeating colla for almplex=-
ing e existing telaphone clroulta are
requirsd (cha .Ktar ). The powsr equlp-
ment, locluded under the llat of apra
cqul;mnt. is covered In chapter 12 sad
the outalde plant eguipment ln chapter 6.
8. Parsgraph 205 Summarizes the egulp-
ment ulred for the eatire project.
This summary gives the atoc ¥ numbers of
the nriuu- itama for ordering purposesa

Logether with sssential logistical in-
formation. The equipsent, welghts,
volumes, e&tc. shown In m ph 205
should not be coalused with slmllar data
contalned Ia ™ 11-2001, which covers
the aquipment and cable for a 100-mile
npirul-mur ayaten, Ilncluding depot
df-ran {100% tg-n\ cable). The probles
acussed 1lan paragraph covers a
communication syatea lavolving circults
to outlyling of fices and telagraph faclll-
tlea a8 wall as a 100-mile splral-four
syaten; 254 spare cable {8 sssumed to be
ordersd for t inatallaticn and no dapot
apares are included.



204

Par.

FTEYD r-TWEhas

Lty Tt ST

{ Fem-vu'i
(d-5L- 2470 {)5i-3a
Y-R8-313 % i.ll?.lﬂ.q—
e LS
saje-si"y ¥ -i-03'i
w-28-33"1 {i-wiz-3a "1aB3 Juvgs
w-i-akt g ()-wiz-3a'e agfa-san
¢3S0 et Ve O-meadh  §-8831Y
8-2-91 " = “Lab3 Havea3 T3l @-i-2."y Bl-3L ¥ 1eD3 Fwvey 1463 Juvas 1a03 maveodiaL .
e-24 "a w-i8=33 19-3F pi-21"1 TETEaves I L TNOM v-26-32% e v-L8-33 0
1303 g v 3131 1007 wavHa3 il {)=wz-20"2 TIS03 HevES AL -3% TSB7 mavesaval TLS07 Mdvea3 AL [)-wz-21% To07 RavesaaL
me-3 ' wWi-3 ‘s P y=p2=-24"1 -3 ()-xz-30" (J-sz-2a’y L )-EZ-24" ( J4m-34% m-34
LdB3 INOHETTIL “1dD3 INTHLITIL 407 INOHITTIL  La03 INOMcI T34 407 INCREITRL  4eD3 INDRSITIL " 4403 INDHEITIL L1303 W03l 3L igo3 WOsETIad
9 IDN440 4301440 # 3440 H 3DI440 3 3D1440 ad 321440 2 321440 v 1440 1331440
r—————— -
. @-i-oa _.I‘Iua.ﬂ...
436 Ali TwemEdL |
] " A3 BEYHSITIIL OFOOY A0 TYNIREIL FI1vIeona E
| L%D INOKaITIL 0300 4O Twaimedl Silvadre B
Idim LNDWD INOsEITIL ONUSING Omme=D
R oTRe oI
E X .7"!!-‘-‘4
L ®-3 e e
H 331440
RSP i e s [ ————
£13% 'dim w0 g I 5175 ¢l EO |
| F47E ALLORMS  09mE ) . CUME  SUTE ALL ORMS -
i F1IL p - L T Eren LAL SR ] L)
Imh("mﬂ_-u Bl 5IXF - “ DNILEET !Mﬂﬂ- |
’ r1-  F ™ s .l —-—-“.l e r s -"_ n hl
H __.A “ | A | A. ﬁn ‘u :
vea-33 L E _ Ua _
ey o -1 | LFERLL 1 f “..-. | ¥ .
i | E J -F ._J._ - 1 E '
v-it-33 ’
1Ail | _ - m— i _
-4 | _||~ | I |
FYY Y — " FE-SL H |
B iz [ L LeBl I
. M I+ | _ =3 “ ."..wu_-- _ '
_ra I PSR K ] I O v 1 | I 1Y
g i - — | e
e | ._I r | ] M%-73 |
= P LIS ALl |
g | i % i _ _
_.-..-l_ H_i_.iTu n | I L - -_!um!_ i
n.::. | ovana | 25 r.“ ] " o WE| ava J
i - U =-.Q.l |“.l e - ﬂ. -0 - = t-_.[ &.u._.l_ i _..Plinl et |
! noows | | g i Rt
il S TR : : 133440
D 321440 4 321440 1 |

I
Teninwal VMRl WALV 3T TwrewinIL ....-..d“..u.— |
HagWuo 3T eI TiL e:quJnL n.wﬂﬂm«%r v HIEEYD '
WEeEvY U TR0 |_ " l.“
||||| 9 3330 3391430 Q321440 D 391430 ‘v 301440

1S NOILVOINUDIOD 20 MVE0YIQ -¥0z



(1! Telsphone Bquipesel (Ses paracrapa 3101

z Telepecas Termisal Se1 T0-22-| ) ABERE0=-211 ] 2540 a0 pEy 8d
3 Feleater Sot TO-23-{ | Esz2y ) 350 F-EY 1eg e
4 Pinger Set TE24={ ) 42134 im0 1280 5 4
a Mepaating Coll G=181 30161 w0 24 - -
(2] Telsgrafh Eyuijesct (Ses parasrefhe 1000, 1011, 1013 sxd LAKA)
Pelagouph Tormisal st T0-02-| ) Ltames A p =t o 170 w©
3 ujentor Set TO-18 4A%113 285 38 w0 19
1 Fepsater Sat TC=19 4480119 ims 188 ? 3
g Telelypewriter Set ER-0F-4 4TIZTTA Leco %10 T 4
-3 Tulstypeariter Set EN-Ud-4 4TEERA 14l L] 56 %
i Teletypesriter TO-T-8 4TE.zoa-l 1600 00 108 =
2 Teot Set TS-E/TO TIPSO 330 149 2% H
2 Tunt Bet 1=133=4 aralas 10 150 ¥ 1
i3) Spars Bguimest (5ee obapters 9, 10 apd BB)
3 Twlepbome Terminal OF-L-A 4pasnl e 4= 4 0
i peater (F-3-4 AEADY 340 28 1 L ]
1 Ringiag Squipmens T¥-101 | 4rziol T e 4 z
b1 Tulagrph Teralasl CF=2-8 evs. -] yec -] 4% i
& Telstypewrizar Set ER-fE=) ATEERA 194 aps 4 24
2 Fowar Thit FE=F6={ | asesrnl ) ] [ =] = 2
(Mo Umwe] Fo Casal
é Fowsr Wit FPE-214-1 ) SEHGLC-ERA 482 L 11 =
1 Rectifior RAi-8a-{ ) B aTi-E 23 ¢ __‘.
Total Equipment .5 14,90 1539 54
5. Outaids Flant = Bucied Spis Cazle 100 wiles Lose: 1 Nowmd Cremsise Per MNils with Wesssncer firs
TZes Parasvezia 616 apd m‘i’l:M_
09 Limber, Trestsd 4% 4" 219" far7in 32,600 33,800 g isoo
00 Smble Amsemily 0G=355, 14 ml.
par Assl DR-13 1Einie
& Cable Asssmbly CC-368 1nl480 e, 400 =8, 400 E440 p 2% ]
1= Puble Stub Co-2848 1E1455
=00 Pelt, Meoine /8" x10* o2 SE16L0-10
1100 Clemp, donisndi -~ Tearay
Lay<Cit. o syual BBMSe
=0 Hoole FF-8L, drive Smscal
25 ima Marlis E-p Z6wEl
& Iba Fail, soemom wire, 13-4 BL1al#
00 Slpsve, 03, fer 109 Cuy wire
[5-109-2) aNIT0%.2 2,500 2,200 a8 =
100 ika Tale, 200 msab, Crade A, shile
Maknick-Tuapser, Ina.,
S hft. K.T. or Lo}
100 Waater, aguace, GI, =-lfe"
with LI 16* sale SaniR%=11
B000 5. OWire W-lIC<B 1ElICEE
1000 Eas  Wire W-145, 1095 1ales
300008,  Wirs, Vepssxger, .3 N Tiilitiss
Grade, 3/18% dia. (Ww.E.Co.
Spee, AT-7033) latcy
1006 Clmap, EF=6l, twe bl SEI0EL E,900 2,900 L b
M0 Banger, csbls for D0-358 per
805 + B4 arsy
b=l Claap, desdend; for CO-554
Esurny Lay=Cit. or sguwal L s S S,
Total Cutalde Flant 106,000 186,000 b1 2683
Total Exuirs Frojest 147,700 147,900 Ll 115

Epaquired in commestion with spirsl-four isstallation, The fleld wire abows
In parsgreph 304 to sutlyleg erfices is mot insluded 13 this tabls, as 1t

i3 sarmed already In plase,

[
c.g
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208. PROBLEX UR CHANMEL RADIO
o= 1A 1 DL AT SO0

[ ALRFTET,

TR . —
a, Talg problem illustrates the use
of a radio link in setting up =
communication aystem. Telephons and
telegraph facilitles are required
between the two main Offices A mnd B
and certain outlying peints. From
anginesring conslderstions it hes
been detarmipsd that theze will be
provided as shown In paragraph 207.
'his figure shows & 4=chanpel system
e St MRS satis

o8 egu. M$ ra o
umim& equipment and AN/TRC-4 radio
reley aquipment operating over m dis=
tance of np'pmiuatlls 100 miles
betwean 0ffice A and Offloce B. HRedle
terminals are located cloas to
Offices & snd B, and connacted to the
offices by Cable Assemblies CC=258,
Radiec relay sets are Indigated at 3
points along the route batwean the
radic terminel sets, that is at in-
torvals of ebout 25 miles., (As dis~-
gussed 1o TK 1l-488 the diatanos over
whish AN/TRC-3 and 4 equipment will
operate gatlsfeotorily dependa pri-
marily upon the character of the ter=
rein between the redio transmitters

and recalivers and the cholos of antepns

locations. A dlatance of 25 miles ia
used here merely as an example.] It
essuned thet for one of 3bl links
between B radlo relay setsl) the
situation requires that amplifier
equirnent be used to increase the
transmitted powar. A volga=-fraguency
carrier telegraph systen 18 operated
over ooe channel of the carrier tele=-
ghrglu aysten with terminals at
fces A and B, At these offices
cartain of the telezraph channals
ere extended to cutlylog points owver
the simplex circults of existing
telaphone fecilitlies.
b. Toe circults provided by the
leyout shown in parsgreph 207 ere
as followe.

2+ The equipment required to obtain
these facllities, with the exception of
that required for the ocutslde plant from
Offices A and B to outlying offices, ia
itemized 1n parsgraph 207. The cqui:unt
is listed for erch office under the hesde
ings of Telephone Equipment and Telagraph
Equipment and for emch radlo 1link termins)
or repsater. Certain spare equipment as
gegumed for this particular layout is al=
a0 listed, This is in addition to the
gpare squlyssnt Turnlshed ag components
of AN/TRC=Z and AN/TRC=4.

d, The radioc eguipment informatlon is
obtained from shapter 14. Data sp the
earrier telephone snd telegrarvh equip=-
ments are obteined from chapters § mnd
10 respactively, which alss glve suggest=
ad spare squipment. In sdditien to the
garrier aquipment repeating colls for
sizplexing the oxisting telephone cir=-
gults are required {ckepter 5}, The
gpare powsr equipment Is coversd In
chapter 12.

a, Pa eph 208 sumarizes the n?uip-
mait Fequ far the antire projeat.
This susmary gives the atsok nusbers af
the various ltem=s for ordering purposss,
together with essantisl loglstiecal in-
formation. The spare equipment l1isted

is in addition to the spare '}i’-’gﬁ"'“
furnished as components of AN =3 and
AN 4. The date required in prepering
this table are obtained from chapters 6,5,
10, 12 and 14.
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Quan- Walght - 1bs Volume - Cu.ft. Ship
My eription Stosk ¥o.  Egport et Egort per s
s. Telephone Fquipmest (See paragraph 510)
2 Telepbons Terminal Set
m™=el=[ ] 4mg3go-21 B3O a0 124 B0 3.0
4 FHinger Set TC-24-] ) 47214 170 loao 56 40 1.8
¢ HRepeatimg Coil C-l1&1 scl8l 30 1= - - -
b. Telestwph Equijment (See paregraphs 1010, 1011 amd 1318]
2 Telagraph Terminal Set
™-2=( ) La320FH 3080 2] 170 0 4.4
1 FRepsater Set TC-18 4azlls 195 150 7 4 TeE
2 Teletypewriter Set EE-37-4 ATEZSTA Le0o sio 76 34 2.0
1 Telstypewritsr Set EX-98-4 ATEESmA 547 313 32 i 0.8
1 Teletypewriter T-7-3 4TE. 2841 400 223 27 ] 0.7
2 Test Sets TS-2/'W 4TEDSTGD 320 140 24 -] 0.8
£. Rmdio Ejuipment |See paregreph l4lo)
£ FEsdio Terminal Set AN/THC-3 ESS00E-3 8300 Slz0 4 178 t.8
3 Esdio FEelay Set AN/TEC-1 E55008-4 1800 loSoo Sal 388 .
2 Amplifier Eguipsent AN/TRA=1 E55008=1 1o%4 =" [ g8l
4. Cable (See paragraph G14)
B0 Cable Assembly CC-358 12l4se 3500 3500 0 9 2.4
[omn resl DR-15 /4 mile per resl)
4 Cable Assembly CC-358 121486 = - = - -
@. Spere Equipment® (See chapters &, 5, 10, 12 and l4)
1 Telsphone Temmizmal CF=1-A 4BE361 35 4TS “ 20 b ' |
1 FRinging Equipnemt EE-Ll0l-A arFzlol lao ¥ B 2 g.1
1 Telegreph Termimal CF=2-B 4AZEiEE TEO 575 w2 0 1.1
1 Teletypewriter Sst EX-88-j ATZEAA 47 313 32 iz 0.8
E Power Unit FE=-T3-( ) 45711 Fa0 8480 = BB Q.7
(Mo Casn) [Ho Cabe
1 Rectifier Unit RA-83-( ) I 489%-83 ol S0 2 1 -
2  Amplifier Egquipmeot AN/TRA-1 255008-1 1094 204 o4 28 1.4
Cable Assembly COO-358 1=lasa 3300 3500 96 L] .4
(G reel DR=15 L4 mile
per resl)
£ Cable Assembly TC-358 1=l48s - - - - -
Total 42,896 33,872 1sls 114l 453

SRadic Termioal Set AN/THC-3 and Radic Belay Set
AN/TRC-4, listed under ¢. imclude spere equipment

ToApOnLentE .



a, This problem lovolves carrisr tele-

phone and telegraph Syslems operated on
wire uiﬁ Cﬂl-i urﬂﬁ with

CF-4-| ) converters and CF-5-( ) repeat-
ers, It has besen assumed that enginesr-
ing conslderations requirké oonstruction
of a 150 mile, 080 copper steel (40%)
line with B-pln arossarss class @ round
polas and E0O-foot pole lrcm;. Twe
palirs of wire are 10 be strumg inltially,
in this particular case. The line 15 to
be bullt between Office A and Office C
and will be equipped with carrler and
d-¢ telegraph equlpment a8 shown In the
rigure of agraph 2l0. The figure
Shows carrier terminsals on palr one &t
Orfice A and Offlece C with a carrier re-
peater at Office B which is 90 miles
from Offlce A. Palir two (8 equipped
with two garrier systens, one with
terminals at Office A end Offige B and
the other with terminals at Office B and
Offics C. Each palir 1ls composlted for

10

Dc talagu{h. One eomposite circult of
each palr 18 used for d-¢ algnalling In
eonnsction with supervision of the car-
rler telephone systems. The other com-
posite circult on each palr provides
teletypewritar elrcults between Offlice
A and Office B and between Office B and
Offiece C, reapectively. Teletypewrlters
are oonnecied directly to the repsaters
at the ends of these cirocults.

L. The esquipment required for sach
office, lncludlag suggested spare
aquigmnt, is alpo Indicated in para-
graph E10. In addition, wire, polas,
crogsarms, hardwars, ste., a8 ocutlined
in chaptar 6 will bte needed for the open
wire line. The telephone equipment re-

ulred 15 selected from chapter 9, the

legraph squipseat from chapter 10 ena
ﬁu Epare power agquipment from chaptsr

€. Paragraph Z11 gives a summary of
the equipsent required for the eantire
projest and includes stock numbers and
logistical data, The information for
this table is drawn from appropriate
tabular data in the above gchapters.
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Quesntivy ____ Deseriptiom Stoek Wo.
8. Line Tressmission hu.:l.-l-t

12

(1)

)

€
1
iz

(2) Telegraps Equipment (See parsgraph 1010, 101l amd 1318)

LR

[T R

T

Telsphons Equipment (Sss paragreph 310)
Telephones Terminal Set

=2l } ABEss0-2L( 1
Comverter Set TCU-33=( |}

Bepoater Set TC-237-( ) AE3E3Y
Elnger Set TC-E4-{ ) Arzieg

Set TC-22-( ) AAZEEZE

Bapoater Set TC-l8 SAZllE
Telstypewriter T0-7-B Te.M8A-1
Test Set T5-2/m ATEDNTGG
Test Set I-103-a aralian

Spare Equipment (See chapters 5, 10 amd 12}
Telaphoms Termimal CF=-1-A ABE3A)

Converter C¥F-4=( | 434454
Eepeater CF=5=( | ABI20S
Binging Eguipment

EB~-LDi=[ ) arzlol
Telegraph Terminal CF-2-B ALAFAYER
Espeater Sat TC-1A AAZllR
Telstypewriter TO-7-2 4TZ.284-1
Fower Unit FE=78=[ ) ATy )
Power Unit FE-Z2l4-| ) IEA600-2l4
Eesctifier RA-83-( | THALGI-23

Total - Egquipsent

3080 EE&D 170
1560 118a 5
JB00 1800 2lé
80 Elo ==
zas 195 la
EB0S 1425 1s1
1580 2470 108
20 380 &0
420 pol- ] 11
™o 573 42
| 438 20
1200 L3} Bl
B&70 1980 S&
[Bo Case)

160 174 ]
152 150 - |
39,537 28,088 1,883

Noight - 1bs

Ezport Hat
8820 7140 e
450 3420 264
1180 860 sz
2280 4080 168

1zl

soa 3%

¥
] lu...gs BEE . FEE

4.4
1.6
S.6
gl'
ﬂ-a

32
B.7
l.0
0.3
].-0
ﬂ-‘
E.l
E.4

0.2
u-k

48.1



Qs tity

Deseription

b. Outside Flant (See peragrapn &08)

Guppibf

18,000
16,000

]

&0, ita

&

88 3 Esed BBsBROE

14

15,000 £t
48,000 ft

25,200
600 lbs

Fola,
Pole,

trented, Clasa 5,20°
treated, Class 9. 28°
Pale, treated, Clasa 9,25*
Pole, treated, Class 5,30
Fole, treated, Class 7.35°
Fola, treated, Clasa &,40°
Cromssrm, FF-G@=-A, G=pin

Tre=

Fip, FF-563, Lozust @®
Insulator IN-13, Toll,
Olass, SEF

Iapulator IN-128, Traps-
position, Glasa

Wire W=133,080, c-a, 40k

Anchor Rod AH-4 5/8%y5'GI
Bolt, carrisge &f5*zd4=ol
Bolt, machine 3/E"-8"O0L
Bolt, machins 3/2=xlOnOl
Bolt, méchias 5/6*zlinG]
Erace FF-i, Crossarn
Glamp, P-4l or Hubbard
Ko, 7402, guy, Z2-bolt
Clanp, FT-5&, guy, 3-bolt
Copsestor, bridping No, 34
Nail, comzon wire G-d
Nut, mgle bolt, thimbleye
for 5/8" bolt
Ring FF-T4; bridle, C-type
1-L/4* aye, G8
Serew, lag, 3/8rxs-1fa=o1
Reerve, CU for 080 -8
[c-020=C)
Washer, square, GI, E=1/4"
with 11/16% hole
¥ire wW=1loB
Wire W-1158B, Messeager
GM, S/1s
Wire Messeoger, 2.2M
Ueilities grads 3/LE"
Vire w154, tie OS50 CU,
ansealel, 197

Total Outeide Flant
Total Entire Project

t - 1

ook Bo,  Expors

—

SA3RE0=4
ShliE-1
DASIEE-D
SASEM

SAZRAS-1
SLIEA0-1

1,096,850 1,008,650
SALOEZ

SAEY

25,400 2, A00

80,000 63,000

36615
SALEL5-33
LSy
SETOS
SHLIOG=4
GEINLO-B
SHELS10=10
SHIS10=12
SEZ104
SRS0EL
SEHMSO
S31403
EL1406

61,550

Par. 211

Ship

Toluse = Cu.
' Toas

Het

iB,805 28,605 715

1,000 1,000 &

1,248,000 1,248,000
1,267,421 1,276,055

31,440 31,440 706
33,329 32,480 &34

13



B. .'u plan . t will be used
unl'!r s wids tuiat.y nr conditions and mo
particular layout or asacciation of equip-
ment mey be consldered es typleel. The
following problem has been ¢chosen w©o bring
out the application of &a many diffsrsnt
types of packeged sguipment ma poasibla.

b. It i3 sasumed that the route inwolves
thres officea, A, B, and C, and that the
cireuits required are rive telephone and
14 telegraph between A and C, two tele
graph batwean A and B, and one talegraph
teatwosn B and €. Two palrs on sn exist-
ing cpen wire line are assupmed to be
available for use. The circult require-
ments can be met by providiog the fol=-
lowigg facilities.

FPacility Cireuits

1= Type € Carrier and £ telephbone and 12
1 = li=channel TF talegraph, A to C
Telasrmph Systes
1= Trpe H Carrisr Syvtea 1 telephone, A to €
£ - Fepsatersal Tolce E talephomes, A to C
Fregquemey Clireudts
0 = D=z Tolegraph Cir= 2 talegraph A %t B, 1
cuita talagraph E to O, and
2 talegmapk A %o C
with ope elrouit ex=
wd bayoad C.

14

The layout of these Teacilitles i
;?g:n in schematic form in peregreph
rg. Fersgraph 213 shows the ltems

of packeged equipment required %o
provide the desired layout. The
items of telephone eguipment are de=
tormined from chepter §. The tole-
graph equipmsnt ia determined Trom
chapter ld. Test and tool equipment
is deternined from chapter 13. Of=

ficaas A eand C are treated in differsnt

manners ror the same equipnent re=
Qquirements, This Iis to illustrets
the wvarious possible asolutions of a
given problem. It will be moted
thet the egquipment ordered will pro=
vide some apares which could be used
latgr for other circults. Also, ir
the installation heppened to ba in
an axisting offlice which mlready had
packaged aquipment, certain of the
testing equipment would be avallable
and might pot need to be ordered.

d. A summary of the equipment
by stock nusbars and type, and
oatimates of the shipplog require-
ments as determined from chaptars
%, 10, 12 and 13 are given in para-
graph 214,
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Par. 213
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Par. 214
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A Thie prosﬁ fllustrates the Inter-
connection of the d=-¢ losal extension
elrouits of fixed plant and teactlesl
wire telegraph aquipment. The flixed
plant equipnent is gasumed to bDe operat-
ing on an open wire 1line and the tacti-
cal equipment on splral-four cable as
indicated 1In the dlsgrem In paragraph
2l6. The tel e equl t and out=
aide plant 1= lndicated dotted lines,
for Information oaly, and henss Are not
inoluded 1a the equipment sumsary glven
in paragraph 217.

» The fiyed plant telssraph sguipment
lnltha peckaged garrlier t.elegrnph

téerminel squipment,; packaged d=-¢ tele-
graph and deo regemeratiws telegraph
repeatsr equipment and Model 15 tele-
typewriter sets. The tactleal equip-
ment 1s spiral=four carrler telegreph
tarminal squipment. The composite sets
and slmpley sets are located In the
tele terminal equipment. The
teletypewr iters are sssuszed to be with-
in the office or on the =ame Bas,
Fower supply equipment 12 not inecluded
in this prodlea. It 1= agsumed that
sonitoring teletypewrliters are avwall-
able for office use and for supervis-
ing service. Monitoring telet 1ters
mAy be commerclsl equipment, el 15
:;Flat_ iters or Teletypewriter

3 h."uta glven 1in unfup 217
waFe obtalned from chaptersI0 and 13.
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4A2794.1

quency;
X-61822R
2 Repeater Packege: 4A2798

None
assigned

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

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

2 Teletypewritar Set
Model 159

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

: Teat Packsge: Tele-
graph; Hegenerative
Repeater X-66031B

4A2B22B

4T2.18A-1

4A2796

TOTAL

Ship
Tons
1.7

l.igt (pounds) Volume (Cu, ni;
1520 1175 66 36

1520 1175 1.7

450 0.6

43 1.1

0.9

0.1

180 14

e —

5574 275

'!mtmlm Sets other than Model 15 might be used.

5

= mﬁﬁ 6 - FIXED PLANT MULTIPLE
2. The poliey of supplying communice-
tions to the larger headquarters by use
of commercial switchboards rather than
Army portable type awitchboarda has
proved its velue. These headquartears
have remained at one location

distance circuits are more economical
and efficient when working between a
few large units and with the civil sys-
tem than when many amall switchboards
are used with a complicated network of
trunks direct from each switchboard to
every other one. Smsll satellite commer-
clal PHI type switchboards can be used
at outlying headquarters. They are
specifically designed to work with a
large centrel switchboard. The operat-
ing advantagas of this system lead to
better end faater service, less over-all
maintenance, and leas maintenance and

operating personnel. An important fac-
tor is the freeing of tectical switch-
boards, such as switchboard TC-1, to
serve Air Force and Army headquarters
whare spead of installation and mobility
are primery requirements.

b, A problem illustrating the use oT
the material given in this manual in
selecting a fixed plant, multiple
awitchboarda is worked ocut inm paragraphs
219, 220 and 221. It is assumed in
this problem that the traffic require-
ments have been determined and that thes
problem is to order the proper equip-
ment and estimate the shipping space.
Sufficlent information should be sup-
plied with the request so that a com
plete detall switchboard enginesering
Job can be done without the need or fur-
ther correapondencae. The problem here
will demonstrate the type of informa-
tion necessary to accomplish this re-
sult a3 well aa to determine shipping
space requirements.

0. A typical plan for a fixed plant,
common battery, multiple switchboard,
serving es a telephons switching center,
is used as the basis for this problem and
is 1llustrated in paragraph 219.



Par. 219-220

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

TO TACTICAL
MUL TIPLE
COMMON

BATTERY SWBD.
IN COMMUNITY B

TO FIXED
PLANT MULTIPLE
COMMON
BATTERY SWB8D.
N COMMUNITY C

TO FIXED
PLANT MULTIPLE

-

~

COMMON
BATTERY SWBD.
IN COMMUMNITY D

220. SAMPIE SWITCHBOARD OHDER.

8. General.

- e = = = = = —
SERVING APPROXIMATELY 275 -
COMMON BAT TERY LOCAL LINES ]
I
<+  RINGDOWM COMMERCIAL
- —_— DIAL DIAL I
OFFICE
2- WAY Rmcnuuu:l.: -
COMMERCIAL
*, — MANUAL
@3 - D lcoMMON BAT TERY
COMMON —=COMMON BATTERY OFFICE
BATTERY
2-WAY RINGDOWN |-~ MULTIPLE
233WI TCHBOARD
COMBINED
LOCAL AND
v —
DISTANCE L2 NONMULTIPLE
SwWaD.
Z-WAY _RINGDOWN |-
TEST I C 2-WAY RINGDOWN cm"“;i?#“y
CONTROL | 3 2 PO NE
i f SWBD.
L2 -WAY RINGDOWN
COMMUNITY A
) Stromberg-Carlson Co. No. 18 Switch-
A complete common battery, board
manually operated, multiple switchboard Westerm Electric Co. No. 11 Switch-
board

and all associated equipment should be

furnished.

This should be a 10 position

combined local and long distance switch-
board having 280 subscriber common bat-
tery lines, 75 wegneto lines and 75

two-way trunks

b. Engineering Data.

Any one of the

following commercial types of multiple
switchboards, made up of single posi-
tion sections, will meet these require-

ments:

Kellogg Switchboard
and Supply Co.

No.
board

1600 Switch-

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

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

The terminel and operating roam
should be on one floor and the area
available is 26° h;’ 29'. The ceiling
height should te 9' or more. (This in-

formaetion should be provided when

available).



Par. 220-223

g, Summary of Equipment Reguired.
Combined 1 and long distance

position 10
Common battery subscribers line

equi pments 280
Common battery subscribers line

multiple 280
Magneto lime equipments for

long distance lines to operate

line and busy lamps 75
Meagneto line multiple for long

distance lines b 80
Two-way trunk equipments, local 75
Two-way trunk multiple, local 80
Interposition trunk equipments 10
Interposition trunk, answering jacks 10
Office and miscellanecus trunk

multiple 20
Ticket boxesa 5
Vacant line siﬁul plug 500
Lamp caps for Ho. 1600 board 2310
Lamp capa for No. 18 board 2370
Lamp caps for No. 11 board 2535
Emergency talking battery and cord 1
Full universal cord circults,

with locked-in rering super-

vision and ringing on ecalling

cord, per position® 17
Supervisors'clrcuits 2
Switchboard test circult 1
Stile strip number plates with

hundreds designation
Night alarm circuilt 1
Wire chief's test cablnet 1
"A" type of MDF, where outside

lines terminate on terminal

strips, with gapacity for 1010

outside plirﬂa
Helay racks as required
Power plant as raequired
Cable rack 8s required
Operators' telephone sets 25
COperators' chairs 12

A complete set of spare parts
for estimated one year's operation
A complete set of installiing tools
and miscellaneous equipment
A complete set of maintenance tools
6 complete saets of installing and
maintenance instructions

& he positions should be arranged for
dialing.

h‘l’h.l.rt.y of the two-way trunks should be
arranged to terminate on subscribers
line circuits in the commercial dial
office; these trunks should take into
account the type of cord circuits pro-
vided, The remaining 45 two-way trunks
should be arranged to terminate on
subscribers’ line circults in the com-
mercial manusl common battery offlce;
these trunks should take into account
the type of cord circuits provided.

“Ringing on both cords is desirable,
if available.

air =a= type MDF's are not available,
"B" type should be provided.

22]. ESTIMATE OF WEIGHTS AND VOLUMESCF CENTRAL

Volume

Export
Cu.Ft.

Weight - 1ba.
Packed for

Switchboard __Export

Eellogg Switchboard
and Supply Co.
No. 1600 Seitch-
board and asaoci-
ated equipssnt

Strombarg-Carlson
Telephone =nd
Manufacturing Co.
No. 18 Switch-
board smd asso-

ciated equipment

Western Electric Co.
No. 11 Switchboard
and associated
equipment

15,900

15,900 24.3

650 16.5

11,800

Sgeights and volumes from paragraph 437.

Section III
Telephone System Comparisons

222. GENERAL. This section glves certain

general loglistic comparisons between
a radio relay system and varlious types
of wire plant. It also gives comparative
data on various types of wire telephone
aystems.

a. Parag 224 and 225 show com-
parlsons of installation times, volumes
and welghts of material, and other
fectora for the radio aystem employing
Eadio Terminal Sets AN/TEC-3, Hadio Re-
lay Sets AN/TRC-4 and Telephone Terminal
Sets TC-21-( ), and for various wire line
systems, They apply to 1L00-mile circuit
lengths; paragraph 224 covering the case
of four telephone channels, and paragraph
225, sixteen telephone channels. In
paragraph 224 the lightest available
types of wire construction are assumed.
Some figures are glven also for wire-
system equipment alone, to apply to the
case where the outside plant is assumed
to be already available. Volce fre-
quency telegraph may be used with any of
the above systems, but is not included
in the figures. The equipment assumed
in the radio system is given in para-
graph 226, and additional information
on the wire systems 1is given in para-
graphs 227, 228 and 229.

b. It will be seen that the outside
plant forms the bulk of the required
welght, volume and construction time for
wire plent, so that for other eircuit
lengths than 100 milea (wi the
tranamission capabilities of the



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

Par. 223-224

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

space are based on what appear to be
reasonable assumptions as to repeater
spacings, working spares, etc. However,
it should be noted that the systems
differ in their features and capabll-
ities, so that the assumptions used in
the comparison may not hold in many
cases. For exsmple, the egquipment for
the radio systems is based on repeater
spacings of 25 miles, which is estimated

which case the equi t needed between
two given pointa wi be increased.

d. In an over-all comparison, the
transmission aspects and terrain require-
ments of the particular systems, and the
goneral features of radio vs. wire cir-
cuits, as discussed in T™ 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 TELEFPHONE CIRCUITS - 100 MTLES

Now Light Open-Wire®
4 pairs Exiating Upen-Wire
with Suited for 30-EC Car-

Hadio Carrier on 1 Pair packaged rier Oparationd
Rel Spiral-four with voice
W%:—S. -21-{ ) AT-Z{ ) Carrier frequency Garrier ‘Type C
AN/ THC-4 a Sus- o TC-23+ ) terminal TC-33-{ ) Carrier
Systea ‘E—Bl—l__s Buried pended  TC-21-( ) repeaters TCeZle( ) sand Woice
Estimated man-days for
inatallationS.h 6° 25t  wmof  ns0f 14907 2° 5°
Ship tonsl for plant X
including working s 26 75 E ¢ 320 400 9 1n
Carrying weight m::‘k“ 10 50 50 220 290 3 5
Carrying welght of larg=-
vst package, pounds 475 475 475 475 835 475 810
Repeater spacing, miles 25 = 25 - - - -
Fower consumption, watta:
por terminal S00 130 150 160 320 160 525
por intermediate ropeater 700 20 30 - - - -

‘mmmm.nnumamtm;uammm,mb.

bw on exiating pole line, without measonger wire or lasce polea. With messenger wire, fig-
'I.l‘ll would be approximately as followa: 700 eatimated man-days for installation; 95 ship toma;
t. With lance- half-way between successive regular poles, figures
m].d‘:; aypg;g-tl y as follows: eatimatod man-days for imstallation; ).36 lhlp tons; B5 tona
CArTY

®Using 4 x 4 timber supports.
Y0pen-wire not included in the figures.
‘hcl.uﬂu aot-up time only, with mon and matorial at aitea.

rlnr.lndu gurvoying and staking the route, delivering material from dumps along the muto.#ing
cable and burying connectors or erecting open wire line, d.c. testing and clesning up. fig=
ure for merely placing buried cable would be 60 man-days.

€hesed on commercial crews and conditions or on Signal Corps eatimates from field trisls in the
U.S. Jungle or other difficult terrain mot covered.

hrur wire circuita, man daya, ship tons and carrying welght for inaide plant are negligible compared
to those for cutaide plant, and total carrying weight ia practically as large as ahipping weight,
Cerrying weight is leas export pecking except in case of peckaged equipment, for which no other
pecking 1a provided.
"Dn' ahip ton is figured at 40 cubic feot. Export packing included.

kﬂueu not include all the mmterinl for "complete 100-nile syastema™, which include depot spares, ete.




Carrier on
Fizxed Plant
Open Wire
Carrier on Tactieal F&m—
Carrier on Open Wire Type CCarrier
Spiral Carrier and Volce
Radio T‘g-h-l ) (TC-21 & TC-33) on on 4 pair
_37],;_1_ on four 4 pair 080 C-S wire 104 C-5 wire
ANR/TRC-3, buried ass ass 7,
AN/TRC-4 spiral-4 4" x 4" 20" Poles, 30' Poles
System TC-21-( ]  cables®  Timbers Spaced 200°  Spaced 150°
Estismated man-days a 24" 840c 1470°% 1460° 2150¢
for installatiomn
Ship tona for plant 104 300 425 590 1280
includ ing working
spares®
Carrylng welght, 40 200 300 460 1020
tons®

8poes not include serisl road crossingsa; see paragraph 228, note b.
bincludes set-up time only, with men and material at sites.
€Includes surveying and staking the route, delivering materisl from

dumps along the route, placing cable and burying connectors or erect-
ing open wire line, d.e. testing and cleaning up-.

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

8ship tons and carrying weight for wire circuits are controlled pri-
marily by outside plant. Does not include all the materigl for
"complete 100-mile systemsa™", which include depot spares, etc.

One ship ton is figured at 40 cu. ft.

Welght-1lbs. Volume-cu.ft.
Shipping Carrying Shippiag Net
clude Tha
2 Radio Terminal Set AN/TRC-3 6300 5120 264 176
3 Redio Reley Set AN/TRC-4 13500 10500 561 366
Telephone Terminal Equipment®
2 Telephone Terminal Set TC-21-( ) 2940 2380 124 80
4 Hinger Set TC=24~( ) 1760 1080 56 40
1 Telephone Terminal CF-1-A
(Spare) 735 475 20
1 Ringing Equipment EE~101-A
(Spare) 140 25 4 2
Totals 25375 19850 1053 684

8]t is sssumed that no Amplirier
AN/TRA-1 or assoclated equipment
is used, and that each telephome
terminel is at the same location
es its assocliated radio terminal.



227. WIRE SYSTEMS.

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

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

¢. The shipping requirements and con-
struction times are for average condi-
tions as defined by notes associated
with the tables. If it 1s known that
the conditions will be different from
those assumed, the data will not apply
without correction. Sueh other condi-
tions might be Jungle conatruction,
difficult terrsin, heavy storm loading
areas, avellabllity of different sizes
of wire or poles, etc.
perison of the various systems should
include, in addition to the information
glven here, the relative merits of each
system from & transmission standpoint
(es discussed in ™ 11-486), the mili-
tary conditions apnd other circumatances
affecting specific situations.

d. A comparison of the Type C carrier

repeatered volce-frequency flgures

in paragraph 229 will show that there is
8 very large saving in material and con-

struction effort par circult when
carrier is used. While the figures are

An over-all com=

P..r- 227

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

of carrler for extremely short circuits
also, In general Type H carrier will
be used on offshoot routes to provide
an extra circuit or two; it is not

covered in the table becausae the develop-

ment of a route will seldom be based
on Type H slone. However, anticipatiom
of the requirements for Type H systems
1s desirable in planning.

e. Volce-frequency carrier telegraph
circuits may be operated over any of
the wire or radio telephone circuits.
However, only the carrler telegraph
systems which use different frequen-
cles for opposite directional trens-
mission, such as those employing
Carrier Telegraph Terminals CF-2-( ),
should be applied to repeatered volce
circuits, or carrier systeams
operated on a balanced two-wire basis.
Carrier telegraph systems which use
the same telegraph frequencies for
each direction of transmission can be
applied to clircuits operated on &
four-wire or an equivalent four-wire
basis. Additional d-c channels can
be obtained over the wire system as
follows: two simplex circuits (one
of them being restricted in length
if used for telegraph) per spiral-
four cable, two simplex circuits per
two palrs of open wire used for
four-wire carrier and two composited
telegraph circults per pair of open
wire used for the belanced two-wirs
and equivalent four-wire systems.
These d-c channels may be used
for d-c telegraph and signaling
circuits,
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Par. 301-303

CHAPTER 3
TELEPHORE STATION EQUIPMENT

Section 1
General

301. SCOFE.

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

b. Practically all of these items ex-
cept telephones require auxiliary equip-
ment to make them suitable for two way
conversation over a telephones aystem. In
genaral telephones are cqnippd with
suitable signaling arrangements, a coil
for separating the talking and iiahun.i.ng
paths, and means for obtaining d-c power
for the microphone. Sound powered tele-
phone equipment operatea without ceil or
battery and, in the case of Handset TS5-10,
may be used without s equiment.

©. The information given in this chap-
ter is divided as follows. Section II
glves the characteristics of microphones
and recelvers, section III covers head-
sets, head llli chest sets, chest sets and
handsets. BSectiomsIV and V cover tele-
phones and loudspeakers reapectively.

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

Section II
Microphones and Recelvers

302, The selection of the vari-
ous Items of telephone squipment is
controlled largely by the purpose for
which and the equipment with which it is
to be used. Since the microphone and
receiver to a great extent are the major
factora in indicating the primary elec=-
trical characteriastica of telsphone
equipment, information of this type has
been included in this section.

303. MICROPHONES (Telephone Transmitters)

a. Nlorophones may be divided into two
general categories nmmely, battery pow-
ered carbon type and sound powered mag-
netic or dynamic types. The carbon
microphone such as that used in Handset
TS=9% is about 25 db more sensitive thanm
the most efficient magnetie type (TS-10),
and from 40 to 50 4b more sensitive than
other types of magnetic microphones which
are in use. Therefore the carbon micro-
phone is more widely used than the

magnetic type microphons in apite of the
fact that it may have a conalderabls
mmount of nonlinear distortion; its re-
sponse frequency characteristic depends
somewhat upon the level of sound pressure
applied; in some cases its efficlency 1is
affected by a change in angular position;
and it generates a certain smount of
"burning noise®™ betwean the carbon
granules,

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

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

d. h 304 gives the stock mm—
bers and descriptions of microphones
including pertinent electrical charace
teristica. The performance character-
iasticas given for microphones are based
on talking levels, poaition of the
microphone with reapect to the lips,
and the microphone current normally ob-
tained in service. For example, Micro=
phone T-17 is normally used under con-
ditiona of high ambient noise so that
the user holds the microphone very close
to the lips and talks louder than nor-
mal, The position of the microphone in
the handset is fixed at about 1" from
the lips when the receiver is held to
the ear, and in gemeral, the user talks
in a normal manner. Under conditioms of
use, Microphone T-17 delivers approxz-
1-‘501, the same output as Handset
TS=9=( ), whereas with equal speech in-
puts the output of the T=17 would be
from 10 to 15 db lower than that of the
TS=9=( ).

@. The curves in paragraph 305 show
the response frequency characteris-
tics of the various microphones listed
in paragraph 304, They indicate
the relative efficiencies of the vari-
ous microphones at different fre-
quenciea in the speech transmission
band . These efficiencies are ahown
in db relative to a reference condi-
tion which is arbitrarily located
in the general neighborhood of the
m.rvu[ﬂ;r the microphone in Handset
Tﬂ-ﬂ- -
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305. MICROPHONE RESPONSE FRECUENCY CHARACTERISTICS

EFFICIENCY IN db YERSUS AN ARBITRARY REFERENCE CONDITION

111
v

ViI

Par.

t+io

+3

-33

-45

_é,_..-"'

=

200 300 400 500 600 800 00O 2000

T-17 (Carbon)

FREQUENCY IN CYCLES PER SECOND

3000 4000

Unit of 78-9-( ),also T-26, T-28-( ), T-35, T-36-( ), T-38-( ) (Carbon)

T-45 (Carbon, 1lip)

ANB-M-Cl (Carbon, oxygen mask)

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

T-50 (Moving Coil)
Unit of TS=-10 (Sound Powered)



Par. 306-307

306. TELEPHONE RECEIVERS.

A telephone recelvers described in
this chapter may be divided into three
categories namely, the resonant magnetic
type in which the diasphragm is undmmped
and clamped at the edge; the compensated
magnetic type in which the diaphragm is
dmmped and free to move at the edge; and
the crystal type.

b. Resonant magnetic receivers are most
sultable for the reception of tone tele-
graph signals where the rescnant peak of
the receiver matches the frequency of the
tone. In the resonant magnetic receiver
("sound powered™) where an ammature drives
the diaphragm, the peak in the response
characteristic 1s much less severe than
in the conventional type where there ia
no mechanical comnection between the dia-
phragm and the pole pieces. With this
type of receiver greater efficlency is
obtained without introducing an axcessive
amount of frequency distortion. All
sound powered units, headsets and micro-
phones are designed to withstand the high
pressures to which they are exposed dur-
ing gun fire.

c. Compensated magnetic receivers are
most sultable for the reception of speech

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

d. Crystal receivers while compact,
light in weight, and have a wide fre-
quency response, have limited use in
military installations because the type
of crystals used in them are easily
damaged by high temperatures. Omnly one
headset employing crystal receivers is
avallable. One hesadset employing a
crystal recelver 1s listed in para-
graph 310.

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

307 . - ON STOCK ERS.
Resp.
Approx. Freq.
Shown Imped- Efficiency Char-
Type  Stock in ance DB va act,
¥o. . Fig.® _Ohms [JHandeetTS9 Pan308 Remarks

Unit of 4Bl109( y1 301 256 0 11 Compensated mmgnetic (comtrolled damped

fapdset diaphragm) type umit. Used in Hamdset TS-9.

=5

B2 2B2002 310 12000 +5 I Resopant megoetic (undamped clamped dia-
phregm) type, part of Headset P-ll. Most
suitable for reception of tone telegraph.

F=2=A 2B20024A 311 12000 +5 I Similar to R-2 except for details of ear-
plece. Part of Headsets P-12, P-16, P-18,
P=20 and P-21.

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

R=13 482513 - 256 (] I Similar electrically to R-2-A except lower
impedance. Part of Headset P-13.

R=14 ZB2014 313 4000 -5 1 Similsr electrically to E-2-A except lower
impedance. Used with Cushion MC-162. Part
of Headsets P-23, H5~-18, HS5~22=-( ) and
HB-23-( ).

B=15 2B2015 - 12000 -3 1 Similar to R-2-A except cap mde for use
with Cushion MC-114 furnished separately.
Part of Headseta P-14, and P-19.

R-21 482521 319 128 o i § Compensated magnet (controlled damped
diaphregm) type unit in metal or plastic
case equipped with Cushion MC~114. Part
of Head apd Cheat Set HS-17-A. Most suit=
able for reception of speech.

R=-22 4B2522 320 256 0 11 Similar to R=-2]1 except for impedance and

not equipped with cushion. Part of Head
apd Chest Set HS=19-A.



Par. 307-309

Resp,
Approx., Freq.
Shown Imped- Efficiency Char-
Type Stock in ance DB va act.
o, No. Fig," Ohms Fandsst TS9 Far.308 Remnris
R=30~-( ) 2B2030( ) 315 128 4 111 Compansated mmpgnetic (controlled dsmped
diaphregm] hearing aid size plastic cased
recaiver with ear Insert M-300. Part of
Headset HS-30-( ).
ANB-B-1 Zp20S51 3la 300 -7 Iv Componsated smgnetic {controlled damped
diaphragm} type unit in plastic ease.
Usually used with Cushion MC-152. Effi-
clency poorer than liamdaset TS5-9 but re—
produces a 1000 cycle bromader frequency
band. Pert of Headsets AS-335-( ) and
HS-38,
Talt of 4m1110{ JA 309 00 +10 ¥ Hesomant mgnetic, ammture driven clamped
Bandset to diaphragm type. Receiver unit of sound
=10 1200 powered Handset TS-10. Efficiency about
10 db better than that of Handset T5-9
but pocrer speech fidelity.
Toit of 2msll( )1 - 2500 (] II Similar to unit of Handset TS5-9 except
Bandsot for impedance.
==11
a1 receivers are part of headsets, head-chest sets or handsets and
pletures of these receivers are ghown &s (arts of the setas,
308. TELEPHONE RECEKIVER RESFONSE CS.
: | A
z =
< 5 +15}—— %\ ,\
20
20 +10 ,2
g u & '
29 L. t \
T W rh | \
z5 =
ze O[T
z b § | L~ A
w > -5 .
oz | }{ l\
e ( ——
L
W g -10 = - L)
a !
< .5 |
200 300 400 500 600 800 1000 2000 3000 4000
FREQUENCY IN CYCLES PER SECOND
I R-13, elso R-2, B-2-A, R-3, R-14 &snd R-15 (resonant llﬁ?ltlel'
I Unit'er T5-9, also R-21, and R-22 (compensated magnetic
IIT R-30-( } (compensated magnetic)
IV ANB-H-1 [compensated magnetie)
V Unit of TS-10 (sound powered)
Section IIT described in section I1, end are used
Telephone Seta with radio sets, telephones, test equip-
ment and as operator sets at telephone
309. G . This section gives infor- awitchboards. Descriptive matter and

mation on headsets, head and chesat
sets, chest sets, and handsets. These
seta employ the miecrophones and receivers

atock numbera for theae headaeta, head
and chest ts t t
Seta are 3..:'13"’&2&35:‘&0’,"3{3,

312 and 313, reapactively.
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Par. 312

S12. CHEST SETS - DESCRIPTION AND STOCE NUMBERS.

Type Stock

*Riia Ta
TaLa CmEav
LOCE - M Tes

FIGURE 321.

Chest Unit

Shown Cord Microphone

in Type Leangth Flug Type Rea.
!Eo No. M. Ho . o, Ohme

Hemariks

321 T-% 6 FL-68 Similar 75

%2 T46 10 FL-58 r45 g

323 T-61 -~ PL-6B-A T-40 60
PL-55-4

- T2 - PF68-4A T-45 60
PL-55-4

Used with double receiver Headnet HES-30-{ )
with ear Inserts M-300, Press-to-talk switch
on chest plate., Headset HES-30-{ ) ordered
separately., TD-1 plus HES-30<( ) replaces
[8=19-A, Replaced by TD=l-d.

Similar to T=-1 except microphone is connected
to switch block by a cord and plug to parmit

substitution of Microphone T-45. Heplaces
TD=-1.

Similar to T-1 excopt equipped with longer
cord. mgmwm-:o-[ ) mhich ia
ordered separately replaces B3-17-A. Replaced
by TD-2-A.

Similar to T™=-l-A except longer cord. Replaces
D=2,

For use with gas meak, Lip Microphone T-45 or
throat Microphone T-30-{ ) and Headset

B8-350-( ) ordered sepamtely. Press-to-talk
switch on chest plate. TD=3 plus HS-30-{ )
replacas AS-27<{ ).

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

Similar to set TD-4 oxcept equipped with

transformer to raise impedance of headset con-
nection to BO00 ochms, Used with wehicular and
aireraft radio, Headset and microphone ordered

sepamtoly.

L] -unn—.h

Chest Sat TD-1 FIGURE 322. Chest Set TD-3 FIGURE 323. Chest Set TD—4



Par. 313

S13. HANDSETS - DESCRIPTION AND STOCK NUMBERS.

Shown
in

Mg,
TS-8-( |} 4BLI09( |} 301

Typs®

Stock

No.
" .-

TS-10-( ) sB1L1O( ) 309

TS-11-( ) 2Bs11( )

TS-12-| ) eB1112( )

T5-15-( ) 2B613( )

TS-14-( ) 2Be14( ) =

TS-15-( ) 4Ba11S( ) -

Pross-
to-talk
Switch

Cord

Length No. Con-

Ft.

ductor

Plug

Type
No.

Remarks

Yaa

Yea

Yaa

Toa

Tos

Yea

a-1/2

3

Spade
m'

Clips
TL-37

it

ik

:

kb

Handset for telephone wme,
molded handle in which are
mounted switch, receiver umit,
and tranamitter unit. Inter-
changeable as assembly. Parts
not all interchangsable with
various makes. Part of Tele-
phone EX-8-( ).

Two socund powered units com-
nected in parallel mounted in
handle. Ispadance of sat 350
to 600 ocms, Part of Tele-
phone TP-3 and Reel Equipment
“u.

Handset for radio use, molded
handle in which are mounted
preas-to-talk switeh, trams-
mitter and recelver units,
Intercheangeable as assembly,
parts not interchangeable with
various mekes. Cord equipped
with built im RF ecoil. Part
of Redio Sets SCR-195 end
S5CH-543.

Similar to T5-9-( ) eguippsed
with hanger to engage awitch-
hook. Used with but not
part of Telephone Bex KE-91.

Similer to but not inter-
changeable with Handset
T5-11-( )}, bas 950 otm 1/2 ¥
resistor assembled in handle.
Part of Radlo Sets S(H-509,
S5R-510, SGR-609( ) and
SR-810( ).

Similar to TS-9-( ) except
without switch and cord to
have receiver and transaitter
circuits independemt. Part
of Esdio Set SCR-561.

Similar to but not inter-
changaable with TS-13-( ),
uses different switch and
resistor is omitted. Part of
Radic Sat SCR-300,

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

®For ulectrical characteristica of microphone and receiver umits of these

handsets see paragraphs 304 and J07.
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Section IV
Telephones

314. GENERAL.

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

b. The impedence characteristics of
the sets have alsoc been included as an
aid in deter the tranamission
losses which are incurred when the tele-
phones are bridged on working lines.

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

Par. 314-315

operators telephone in many tactical
awltchboards as essentially the same
telephone eircult is amployed.

d. Where conditions meke it desireble
to use sound powered telephones because
of feilure of batteries either Telephone
TP-3 may be used or Handset TS-10-{ )
may be connected to terminals R and L1
of Telephone EE-8-( ). Under emergency
conditions of dry battery failure Tele-
phone TP-3 or Handset TS-10-( ) may be
used by megneto switchboard operators.
On Switchboards BD-71 and BD-72 Hand-
aset TS-10-( ) should be connected to
the A and B multiple binding poata 1n
the rear of the board.

515. TRLEPHONES - DESCRIPTION AMD STOCK NUMBERS.

Shown
Type Btock in
Ko, Ho, Fig,

= at

Trens. Rec. 1000 cps® Number

Efficiency Impedance Ref.

6E*
S50*

EE-8-( ) 4BSO0S( ) 324 0 o

EE-91 488191 35 i) 0 -

EE-32 - - o o "

EE-33 - - 0 0 -

Field telephons; weighs 9.5 lbs; loeal
battery; leather or canvas carrying
case, ringer; hand generstor, ringing
rengs 3000-ohm line with leakage re~
sistance of 1000 ohms, 2000 ochms on
lines eguipped with two repeatinog
Colls C-161; bolding bridge provides
sigmling to common battery switch-
boarda; antisidetons circult; Handsat
T5+-9-( ); tronsmitter current supplied
by two Batteries BA-30 (mot imeluded)
on connections to elther magpneto or
common battery boards.

Wall mounted telephome box; common bat-
tary; ringer; hand generator for sig-
paling magneto lines; antisidetons cir-
cuit; Handset TS-12-( ) used with but
pot part of EE-91; transmitter currest
ocbtained from central office battary.

Telephons Box EE-91 mounted in wooden
box for ocutdoor use. Box ordered
Imﬂulj'.

Telephone Box EE-9]1 mounted in mstal
ease for outdoor use. Hox ordered
separately.

Field telephome; weighs 8 lbs; leather
or camves carrying case; sound powered
handset TS-10-( ); ringer; generator
for sigoaling magneto switchboards,
Used whers conditions meke batteryless
omration pecessary.

Combined hand taleaphons set; weighs 6
1bs; common battery; ringer; dial
(optiomal); antisidetons eircuit. See
™ 11-486 for tranmmission loas on
lioes of appreciable resistance.

™ 11-457
™ 11-335

™ 11-2043

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

Almpedance into line termimals of tslephone, Where two valuss
are given tha firat repressents the condition where the press—
to-talk switeh is not operanted, that is, the microphone eir-

cult is open.
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ﬁ. BATTERY COMPAR TMENT

INTERIGR "

FIGURE 324. Telephone EE-B-( )

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



Par. 316-317

Sectlion V b. When operated from microphones or
Loudspeakers telephones all of these loudspeakers will
require gspeech amplifiers for satisfac-
316, CENERAL. tory operation. Any amplifier with a

a. The loudspeakers listed in paragraph Teasonably good response frequency char-
317 may be found useful in one way local acteristic and capable of delivering 10
communication circuits to individuals or to 15 db above 1 milliwatt should be sat-
to small groups of people. iafactory.

317. LOUDSPEAKERS - DESCRIPTION AND STOCKE NUMBERS.
Snown Input
Type Stock in Impedance
No. No. Fig. Ohms Deseription

I1S=1 6C35 - 4" glectro-dynamic¢ permanent magnet type speaker
unit., Part of Radio Recelver BC=603.

IS=-2 2Z6302 - 6 6™ electro-dynamic permanent magnet type speaker
unit in walnut cablinet. Welghs 4.5 lbs. Part of
Radio Equipment RC-13.

LS-3 2Z6303.1 327 8000 6" electro-dynamic permanent megnet type speaker
unit inclosed in & steel box, over-all dimensions
B8-1/4" £ B-174" x 5-1/4", weighs 9 lbs, with an
impedence matching trensformer. Uses but does not
include 4-foot Cord CD-267 with Hadio Heceiver
BC-312 or 2-foot Cord CD=-371 with Radio Receiver
BC-18Y, Part of Radio Sets SCR-299-A and SCR-29%9-H.

1=S-6 B6C46C - 4" glectro-dynamic, permanent magnet type speaker
unit mounted with baffle and horn. Part of Publie
Address Syatem PA-4.

1S5-7 22Z6310-7 328 4000 4" electro-dynamic, permenent megnet type speaker
unit with input transformer mounted in rectangular
steel case, J3-foot cord with Plug PL-55, Used
with but not part of Radio Set SCR-284-( ).

1L5-9 6C49 - 250 Similar to LS-3 except lower impedance input trsns-
former.

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

FICURE 327. Loudspeaker LS-3 FIGURE 328. Loudspeaker L5-7
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Par. 401-405

CHAPTER 4
TELEPHONE CENTRALS

Section 1
Ceneral Description

401. GENERAL. This chapter includes
portinent data on telephone switch-
boards and the asscclated equipment that
makes up telephone centra a; teat cabi-
nets and testboards for telephone central
applications; and fixed plant monitoring
observing and recording facilities.

402, NE SWITCHBOARD FUNDAMENT.
ﬁo 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
mgﬁ for common battery lines

¥ but can serve a limited num-
ber of magneto lines. No strictly
long diatance awitchboards are included.
Floor plan drawings are included for
some switchboarda.

403, WORKING LIMITS.

a. The &5 ) wor ta
shown are the maximum conductor loop
resistances permisaible for signaling
(ringing and supervision) in the sta-
tion lines and trunks connecting the
telephones and the awitchboarda. They
are approximate in some ceses. These
limita are based on American type tale-
phones (such as Telephone TP-6) and
central offices, assuming the resist-
ance of each telephone to be about
100 ohms and the resistance or the
central office battery supply circuita
to be about 50 ohms with 24 volta and
400 ohma with 48 wolta. These limita
may be different for foreign types of
telephones or central offices having

higher resistances in the transmitters
and central office circults, as dis-
cussed in ™ 11-486 "Electrical Communi-
cation Systema, Engineering.” The trans-
mission losses due to central ofrfice
aequipment in a connaction are listed.
The working limits and tranamission
losses are taken from informationm fur-
nished by the manufacturers. These may
be used in connection with engineering
studiea and are for average conditions.
Variations in the electrical character-
iatics of different pieces of apparatus
such as occur in commerclal production
may occasionally produce losses somewhat
different from those listed.

b. Paragraph 409 shows for various
switchboard working limits, in ohms, the
corresponding limita in allowable lengths
of various types of wire and cable. Data
are also given which indicate the 1
of wvarious types of wire and cable which
provide tranamissaion losses of 2, 4, 6
and 15 db. The length of line parmis-
aible for talaphones connected to a
awitchboard is limited by either reaist-
ance or tranamisaion loasa. The data of
paragraph 409 will indicate, in any in-
dividual case, whether resistance or
transmission is the limiting ractor.

404, TESTBOARDS AND TEST CAEINETS. Ap-

propriates tasting equlipment is
required in order to maintain central
office equipment. Avalilable types
with their electrical and physical
characteristics are listed in this
chapter.

YT ES.,
toring observ. and recording equi
mt:sh :lncluduod. The 1m2‘ur o
recording equipment is restricted and
raquests for it ahould be coordinated
through ASF, 0CSigDd, SPSLP, indicating
the use and neceasity.

S5l



Par, 406-408

Section II
Tecticael Telephone Switchboards
and Centrel QOffice Sets

406.

ADAPTER PLUG U-QSGT. This is a newly
evelope ndividusl combined plug,
Jeek and neon glow lamp, shown in figure
401, for attaechment to & magneto tele-
phone line., It indicates ringing signals
by sileat visual signal, It has plugs
end sockets erranged so that two or more
lines can be connected by inserting the,
plugs of one unit into the jacks of
another. The functions of a switchboard
BD-9, BD-11 or SB-5( )/PT including con-
ference connections,; cun be performsd
with equipment of wery much less weight
by ettaching the units to five or six
lines thet center at one point and using
& Telephone EE-8-( ) for talking and
ringing other stations, See TB SIC 61.

01 WAL SRR, o e

e 8 ted in paragraph
410 include ponmultiple monocord type
with & jack, & shutter type signel and
& cord attached to each line eirecuit; and
cord circuit ty mgneto switchboards,
A second switchboard of the same type can
be added to increase the capacity, They
are either provided with carrylang cases
or are self-enclosing for quick pucking.
All lipes and trunks are provided with
electrical protectors. Switchboards BD-9
and BD-11 &re &bsolete but &re included
because some are still in use, Some of

FIGURE 401.

these switchboards have simplex coils in=-
cluded in them for providing simplex tel-
egraph circuits over magneto telephone
station lines, and for phantom circuit
use 8s desceribed in Basic Field Msnusl
FM 24-5,

408, COMBINED MAGNETO AND COMMON BATTERY

a, Comblned magneto and common battery
switchboerds are components of Telephone
Central Office Sets. The common battery
lines in these have lamps in series with
the line, without line relays, The lamp
Jacks are in the multiple associated with
the line multiple Jjacks, Ordinarily only
one lipne lamp per line is used. Connec-
tions between components of & set are
mide with rubber insulated cebles which
have plug and jack terminels that permit
connecting the units of & set without the
use of soldering irons, The power re-
quired to operate these sets is about
1.70 kva at 115V a-¢, 50 or 60 cycles,

b. These Telephone Central Office Sets
can be instelled in less than six hours
by & crew of twelve men. The layout of
Telephone Central Office Sets TC-1 and
TC-10 should be &3 shown in figures 410
and 412 respectively; otherwise the cable
racks will oot fit and temporary racks
will be required.

@, Switechboards BD-80-A, BD-89, BD-110
and some BD=-120 heve non-lockedin ring
off and rering lamp signal supervision
for mmgneto lines and two-way ringdown
trunks which frequently results in short
rering signals being overlooked.

Adepter Plug U=4/GT



Par.

SWITCHBOARD TRANSMISSION

Thousand Feet

KNonlonded Cables

Honloaded Wires (wet,) ¥ield __ pPaper Insulated
Switchboard 109 080 104 (Wet.) ~
Working Limits GCalv. GCely, 408 40 W-130-A CcC-345
Ohms St'l, St'l. €S CS  WD-3/TT W-110-B E-143 00-355-4 16 gn. 19 gu. 22 ga,
50 2,0 3.5 6,2 10,0 0.4 1.4 Tud 2.9 6,3 S.1 1,8
75 3,2 5.2 9.7 156 0,7 2,1 11,5 |4.4 10,0 4,6 2,3
100 41 7,0 12,3 20,8 0,9 2,8 15,3 |5,9 15,3 &1 341
125 51 10,5 15,4 26,0 1,1 5.5/ 18.9 7.2 16,7 7.7 3.8
150 6,1 10,5 18,5 5,2 1,5 4.2 22,7 | 8.8 20,4 | 9.2 4.8
175 7.1 12,3 21.6 36,4 1.6 5,0 | 26,5 |10,3 23,3 10.7 | 5.3
200 8,1 14, 24,7 41,6 | 1.8 5.7 [[%0.3] | 11,8 26,7 12,35 | 6.2[2n
225 9,1 158 27,7 46.8 | 2,0 6.4 | [34.1| 13,2 | 30,0 13,8 6,9|limit
250 10,2 17,6 30,9 52,0 | 2.2 7.1 | [37.9| 14,7 33,4 [15,3 7.7
B75 11,2 19,4 34,0 54,2 | 2.4 7.8 | |41,7| 18,2 36,7 | 16,9 8,5
300 12,2 21,1 37.2[62.5 B.7 8,5 |45,5| 17.6 40,1 |18.4 9.2
325 15,2 EBE,9 40,2 | 67.7 2,9 9,2 (49,3 1%. 45,4 [19,9 10,0
350 14.2 24,6 43,2 72,8 3,1 9.9 |ss.1 20,6 | 46.7 a.5]|10.8
a75 15.5 26,4 | 46.4 78,1 3,3 | 10,6 |56,9 22,1 50,1 | 23,0 | 11.6/48%
400 16,3 28,2 | 49,4 83,2 | 3.6 11,3 |60.7 23,5 55,4 |24,5 12.4|/1imit
450 18,3 31,7 | 55.6 93.6 | 4,0 | 12,8 68,2 26,5 60,1 | 27,8 1:.9“
500 20,3 35,2 | 61,7 104,1 4,5 14,2 29.4 66,7 | 50,7 115.3-'_
550 22,4 | 38,7 67.8 114.4 4.9 15.6 32.4 T3.4 35.7| 17.0| 64
600 24.4 | 42,2 741[125.8 (5.3 17,0 35.3  80.1 36,8 18.5|limic
650 26,4 | 45,8 B0.2(135,3 |5.,8 18.4 38,3 86,7 39.8 20,1
700 m] 27.4 | 49,3 B86,.4/145,7 |6,2 19,9 4.2 §3.5 42,8 21.7
750 u-uj %0,5 52,8 92.6156.2 |[6.,7 21,3 44,1 1000 45,9 23,6
800 42,5 56.%5| 98.7 166.4 |7.1 22,7 47.1 106.6 49,1 24,7
B850 34,5 59,8 104.9 176,9 (7.6 24,1 I.'I..l:.-l 52,2 26,3
900 %6,6 63.%)111,1(187,5 8,0 25,5 5.2 27.8
950 %8.6 66,8)117,3(197,5 8,5 26,9 58,2 29.4
1000 40,6 | 70.4 123.5/208,0 8.9 27,4 61,5 30,9
1100 44,7 | 77.5 | 135,9 239,0 9.8 67.6 34.0
1200 48,8 | B4.5|148,4 249,5 10,7 37,1
1300 52,8 | 91.5|160.6 270.6 11.6 40,2
1400 4d4b | 56,8 | 98,6 | 175.0 291.4 43.3[154p
1500 1iait] 60,9 |105.0 185.4 312.5 1imit
2000 2,3 (141.0 247.0 416,.5
2500 64b | 102,0 [176.0 309.0
3000 1imit] 122,0 211.0 37,0
154b 7]
limit Nonloaded Cables
- Nonlonded Wires (wet. ) Field
06S 109 080 104 (Wet)
Data Used in Galv. Galv.  40% 40% W-130-4 CC-345 _ Fuper Ipsulated

Above Tsble St*l. St'l. €S CS5 WD-3/TT W-1i0-B W-143CC-355-A 16 gn. Bgn, 22 ga.
Ohms/mile 130. 75. 43.8 25, 590, 186, 35, 90, 42, B6, 17
Ohms /M ft 24,6 14,2 8.1 4,7 1110 35,0 6.6 17.0 8.0 16.2 32,3
db/mile (wet) 0,57 0,31 0.25 0.8 6,50 2,80 1.20 1.7

db/M £t (wet) «07 «06 05 .08 1,23 0.5 0,32 0,32

db/mile 0.73 1l.08 1.79
db/M ft 0.14 ©0.19 0.34
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Field or camp
monocord switchboerd with fibre carrying
case, totsel weight sbout 20 pounds,

packed. Telephone EE-8-( ), ordered
separately, is used for operstor set,

end for ringing on lines. Trunks to
other switchboerds must be of the ring-
down type. Night alarm bells WE 70N or
Buzzer 4Cl707B cperating on two Batteries
BA-23, mounted externally end ordered
separately. Two Switchboards BD-9 can

be used together to double capacity.

Line drop ascts es ring-off or rering drop

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

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

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

(4) SWITCHBOARD BD-71. Field or camp
monocord switchboard, casbinet style,
self-enclosing, with handles and carry-
ing strep; not requiring packing case.
Telescopic legs. Total welght about 48
pounds, packed. Equipment is asccessible
from front, top and rear of cabinet.
Line drop scts as ring-off or rering
drop. A lemp on each side of switch-
boerd furnishes illuminstion for night
operetion. Lower hslf of front acts as
writing shelf and has a sheet of white
pyrolin erssable writing surface for
diagrams or other data. Trunks to other
switehboards must be of the ringdown
type. Simplex eoils provided on two
line units for telegraph or phantom use.
Two Switchboards BD-71 cen be used to-
gether to double capacity. Spark gaps
provided on lines. Includes hend gener-
ator for ringing, also operator's head
end chest set. Six Batteries BA-30
required (3 talking and 3 night alarm]),
ordered seperately.

(5) SWITCHBOARD BD-72. Same ss Switch-
board BD-71 in genersl design and fea-
tures except more lines are provided
and simplex ccils are provided in four
line units Tor telegraph or phantom use.
Totel weight about 72 pounds, packed.

Two Switchboards BD-72 can be used to-
gether to double capscity.

(6) SWITCHEBOARD SB-5( )/PT. Fleld or
camp monocord switchboard with case and
moiature proof Bag BG-169. Welght about
11.5 pounds, packed. Telephone EE-8-( )
ordered separately, is used for opers-
tor's set and for ringing on lines.
Trunks to other switchboards must be of
the ringdown type. Two Switchboards
SB-5( )/PT can be used together to
double cepacity. Line drop scts ss ring-
off or rering drop. Replaces BD-9.

b. Central Office Sets.

(1 OFFICE SET TC-2. Army
Corps, or other hesdquarters complete
transportable single poaition magneto
and common battery central office set
shipped in trunk type carrying cases.
Main component is Switchboerd ED-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, pecked. A grouping key is pro-
vided so that two switchboards can be
operated side by side by cne attendant.
Lamps are used as trunk signals and also
in series with the line and without line
releys on common battery lines. Drops
are used on magneto lines. Cord circuits
are "Universsl” (i.e. cen connect meg-
neto lines to common battery lines),
bridged impedance, series condenser type
with separate supervisory lemps for front
and back cords end & third lamp for meg-
neto line and ringdown trunk supervision
which does not lock in; rings on front
cord only. Uses magneto lines es two-wey
ringdown trunks. Trunks to manual and
dial common battery ofrices are two-way,
designed to terminate on subscriber's
line circuits at the distant office and
ere ringdown incoming end sutomatic out-
going. With disl offices that reverse
the line when the celled party anawers,
these trunks will extinguiah the cord
lamp at that time and relight 1t when they
hang up. With some manual central of-
fices the marginel difrerence between the
line relay current and the cord circuit
current will operaste the cord supervisory
lamp when operator at distant office
anawers or releasea. Otherwise the op-
erator must depend for supervision on the
one lamp of the cord thaet is connected to
the local line. One dial cord. Five jack
conference cireuit. Two "thru”™ circuits
consisting of two jacks each, for loop-
ing a eircuit thru this awitchboard and
provide for teating it in either direc-
tion. Three "line™ circuits consisting
of one Jjeck each which asre simply tip,
ring and sleeve carried out to terminels,
for use in eny desired purpose. Rubber
covered Tlexible cables connect component
parts. Inecludes 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; e-c power distribution
Cabinet BE-75; Rectirfier RA-36; 1 chair;



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

(2) CENTRAL OFFICE SKT TC-4. Division
or other headquarters non-multiple mag-
neto central office of which Switchboard
BD-96 is the main component and which is
a portable single position housed in a
steel cabinet which acts as its base when
in use and as a shipping case for trans-
portation, Weight about 580 pounds,
packed, of which largest package is 15" x
22" x 27" weighing BE2S pounds. Cord cir-
cuits are ring-thru type with one ringoff
or rering drop; rings on both cords.
Hand generator in switchboard for emer-
gency ringing current. One dial cord.
Six jack conference circuit, Simplex
coils for eny eight lipnes for telegraph
or phantom use. Includes Panel BD-97
which is a maein distributing frame unit,
equipped with high potential and sneak
current arresters wired to binding posts
for incoming lines; six Batteries BA-30;
operator's head and chest set; rubber
covered rlexible cables to connect com-
ponent parts; Maintenance Equipment ME-11
which ineludes tools, a few miscellaneous
items and some spare parts. Panel ED-97
includes Telering to furnish ringing cur-
rent if 115V a-c, 50 or 60 cycle power
is available. Converter M-222 operating
on two Batteries BA-23 can be used if
a-¢ is not available but must be ordered
separately. Grouping key permits two
ad jJacent switchboards to be operated by
one attendant. Four drop signal trunks
provide connection to manual or dial com-
mon battery control offices. Magneto
lines can be used for temminating two-way
ringdown trunks. Cover of switchboard
serves as operator's chair.

(3) CENTRAL OFFICE SET TC-12. Army
Air Force squadron or other headquarters
nonmultiple magneto central office, of
which Switchboard BD-91 is the main
component and which is a portable single
position housed in a steel cabipet which
acts as its base when in use and as a
shipping case for transportation. Weight
about 325 pounds packed, of which the
largest package is 17" x 18" x 25"
weighing about 225 pounds. Cord cir-
cuits are ring-thru type with one ring-
off or rering drop. Hand generator in
switchboard for emergency ringing cur-
rent. One diel cord. Four jJjack con-
ference circuit. Simplex coils on four
lines for telegraph or phantom use. In-
cludes operator's head and chest set,
Maintenance Equipment ME-30 which in-
cludes tools, a few miscellaneous items
but no spare parts; and Telering to fur-
nish ringing current if 115V a-¢ 50 or
60 cycle power is avalilsble. GCrouping
key parmits two adjacent switchboards to
be operated by one attendant. Line ruses
and gap arresters are mounted in rear of
switchboard apnd binding posts on this
equipment serves as main distributing
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frame. Drop signal trunks provide connec-
tion to manual or dial common battery
central offices designed to terminate
there on subscriber's line circuits.
Magneto lines can be used for temminating
two-way ringdown trunks. Cover of awitch
board serves as operator's chair.

(4) CENTRAL OFFICE SET TC-1. Ammy or
other headquarters complete transportable
multiple type magneto and common battery
central orfice set shipped in carrying
cases enclosing the majority of its com-
ponents, of which three Switchboards
BD-80-A are the main components. Total
welght about 10,600 pounds, pack for
export. Largest package is 86-3/4" x
33-1/4" x 43-3/8" and weighs about 900
pounds, packed for export. Two panel
positions;can be used in groups of 1 to
6 in one lineup. Multiple jacks are
series cut-off type which obviates cut
off relays on common battery line cir-
cuits. Lamps are used as trunk signala
and in series with the line and without
the use of "line®™ relays on common bat-
tery lines. Drops are used on the mag-
neto lines. Magneto lines may be used
for terminating two-way ringdown trunks.
Cord circuits are =Universal® (i.e. can
connect magneto lines to common battery
lines), bridged impedance, series con-
denser type with separate lamps on front
and back cords for supervision on common
battery lines and a third lamp for mag-
neto line and ringdown trunk supervision
which does not lock in; rings on front
cord only. Trunks to manual and dial
common battery central offices are two-
way, designed to terminate on subscriber®
line eircuits at the distant office and
are ringdown incoming and automatic out-
going. With diel offices that reverse
the line when the called party answers,
these trunks will extinguish the cord
lamp at thet time and relight it when
they hang up. With some manual central
offices the marginal difference between
the line relay current and the cord cir-
cuit current will operate the cord super-
visory lamp when operator at distant of-
fice answers or releases. Otherwise the
operator must depend for supervision on
the one lamp of the cord that is connectal
to the locel line. Hand generator on
each position for emergency ringing power
Special jacks are provided on each posi-
tion which permit a second operator using
a Telephone EE-8-( ) to assist in handlirg
traffic on a position. A grouping key on
each pogsition transrers the cord circuits
to an ad jecent position operator®s cir-
cuit. One diel cord and one 10 jeck con-
ference circuit per position. Rubber
covered flexible cables connect component
parts. These switchboards may be ocper-
ated in multiple with Switchboards BD-110
but the trunks are different and cannot
be bridged, end the Switchboards BD-110
must be on & raised platform 10 in. high
to bring key shelves to same level as
Switchboard BD-80-A. Includes one cross-
connecting Frame FM-19 for each switchboax
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position installed, (each of which ter-
mipnates 100 lines with a carbom block
arrester and a heat coll for each line
wire and binding posta for terminating
field linea; the line bind.lng poats are
connected to another set of binding posts
to whieh eroas connections can be at-
tached to run to a third set of binding
posts where the connecting cablea to the
switchboard position attach); Four
batteries BB-46 for 48V; Fower Unit
PE-75-( ); power Panel BD-90; Rectifier
RA-36; test end power distribution
Cabinet BE-72; 3 o ator's chairs; 6
oparator's head cheat seta; connect—
ing cords (cables); cable racks; Main-
tenance Equipment ME-4 (mise. items but
no spare parts); wire chief's tesat set,
Cabinet BE-70-( ); and Tool Equi pment
T8-44-( ). Rep'l. by TC-20.

(5) CENTRAL OFFICE SET TC-5. Con-
asiats of the additional equipment neces-
aary to meke two Telephone Central Of-
fice Sets from & single Telephone Central
Office Set TC-1l or TC~10, or three seta
from two. Particularly useful in moving
a central office set from one location to
another, plecing one or two positions in
service at the new location while keep-
ing the remainder working at the old lo-
cation. Includea Battariea BB-56;
Rectifier RA-36, power Pansl BD-90;
test and power distribution Cabinet
BE-72; and necessary maintenance tools,
ca racks, etc. HReplaced by

GTA-1-( ).

(6) CENTRAL OFFICE SET TC-10. Army

or other headquarters complete transport-
able multiple type n&n-tg and mﬁo

bettery central office set in which the
three Switchboarda BD-110 differ from

the Switchboards BD-B80-A in being trunk
type with handles end which require no
packing cases. Trunk type carrying cases
are used for the majority of the other
componenta. Total weight about 10600
pounds, packed for export. The largest
package is 36-3/4" x 26~-1/2" x 72" and
welighs about 900 pounds packed for ex-
port. Two panel positions can be used
in groups of 1 to 6 positions in one
line-up. Multiple jacks are serles
cut=off type which obviates cut-off re-
lays on common battery lines. Lamps are
used as trunk signels and in series with
the line and without the use of "line“
relays on common battery lines. Drops
are used on the magneto linea. Cord cir-
cuits are "Universal” (i.e. can connsct
magneto lines to common battery lines),
bridged im e, saries condenser

type with separate lamps on front and
back cords for supervision on common
htﬂﬂn:innl and a third lamp for

nato and ripngdown trunk mp-rvi-iuu
which does not lock in; givea one lamp
superviasion on trunk connections to
manual or dial common battery offices,
rings on front cord only. Uses magneto
lines s two—way ringdown trunka. Trunks
to manusl and dial common battery central
offices are two-way, designed to termin-
ate on subacriber's line circuita at the

distant office and are ringdown incoming
and eutomatic outgoing. These trunks do
not give supervision on cords connected
to them, therefore the operator muat de-
pend for superviaion on the lamp of the
cord that is connected to the local line.
Hand generator on each position for
emargency ringing power. Special jJacka
are provided on each position which par-
mit a second operator, using a Telephone
KE-8-( ) to assist in handling trafrie
on a position. A grouplng key on each
position transfers the cord circuits to
an adjacent poaition operator'a circuit.
One dial cord and one 10 line conference
circuit per position. Rubbar covered
flexible cables connect component parts.
These switchboards may be operated in
multiple with Switchboards ED-80-A but
the trunks are different and cannot be
bridged and the Switchboards BD-110 must
ba on & raised platform 10 in. high to
bring Key shelves to same level as
Swiltchboard BD-80-A. Includes one crosa
connecting ¥Frame P19 for each switeh-
board position installed (each of which
terminates 100 lines with a carbon block
arrester and a heat coll for sach line
wire and binding posts for terminating
fleld lines, with line binding posts con-
nected to another set of binding posts
to which eroas connections can be
attached to run to a third set of bind-
ing posts where the connecting cablea to
the awltchboard position attach); cable
racks; four Batteries BB-46 for 48V;
Power Unit PE-75-( ); Panel BD-90;
Rectifier RA-36; 3 operator's chalirs;

6 operator's head and chest seta; con-
necting cords (cables); wire chief's test
set, Cabinet BE-70-( ); Maintenance
Equipment ME-4 (misc. items but no spare
parts); and Tool Egquipment TE-44-( ).
Rep'l. by TC=20.

(?) CENTRAL OFFICE SET TC-20. Army
or other headquarters complete trans-
portable multiple type magnetoc and com—
mon battery central office set in which
the three Switchboards BD-120 like
Switchboard BD-110, are trunk type with
handles and which require no packing
casesa., Trunk type carrying casea for
the majority of the other components.

Two panel poaitions to which a fourth
Switchboard ED=120 can be added in one
line-up., The three position complete aet
is designed so that sach component
welgha less than 750 pounds, exéslusive of
the power plant. Multiple imh are
series cut-off type which obviates ocut-
off relays on common battery lines.
Lampas are used in seriea with the line
and without the use of "line™ relays on
common battery linea. Dropa are used on
trunks and magneto lines. Magneto lines
can be used in terminating two- ring-
down trunks. Cord eircults m%i—
versal® (i.e. can connect magneto lineato
common battery linea). te lamps on
front and back cords provide supsrvision
on common bat lines. Some have a third

lamp for nonlockin ring-off and rering for
xflutﬂ line sod ringdown trenk su
othera have adrop. Ringaso front cord



only. Trunks to manuasl and disl common
battery central offices are two-way,
designed to terminate on subscriber's
line circuits at the distant office and
are ringdown incoming and sutomatic out-
going, operatingthe cord supervisory
lamp when operator at diatant office
anawers or releases. Hand generator on
each position for emergency ringing power
A splitting key divides the ecord cireuit.s
into two groups and parmltsa two oparators
to work one position. A heating unit is
in base of each position. A grouping kKey
on each poaiticn transfers the cord cir-
cuits to an ed jecent position operator's
circuit; one disl cord and one 10 jack
conference circuit per position. Rubber
covered rlexible cebles with spade ter-
minals connect component parts. These
gswitechboerds cannot be used in multiple
with Switchboards BD-80-A of Telephone

41z, TELEPHONE

Cantral Office Set TC-1 or Switchboards
BD-110 of Telephone Central Orrice Set
TC-10. Inecludes one ¢ross connecting
Frame FM-64-( ) Tfor each awitchboard
position installed (each of which tar-
minates 75 lines with a carbon bloeck ar-
rester and a heat eoll for each line wire
and binding posts for terminating field
lines; the line binding posts are con-
nected to anothar set of binding posts to
which eross connections can be attached
to run to a third set of binding posts
where the connecting cords to the switch-
bosrd position attaches): Cable racks;
I'our Batteries BE-46 for 48V; power
Panal BD-13%2-( ): power Unit PE-75-( )3
Rectifier R&-gl-t ); connecting cebles,
3 operetor'™s chairs, 6 operator's head
and chest sets; Maintenance EBquip-

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

ARDS AND CENTHAL OFFICE SETS -

To Msgneto Tele- Té Commom

phone EE=8-{ ) Battery
{in L.B, position) Telephons Trunks to Trunks To
g Dial Office Nanml Office
Max. Min.
__Nomsnolaturs Hepsat Bespeat Ins. Cond. Ins. Max., Ins. Max. Ine.
— Neme = Type No. (Colls Colls® Bes. loop Res. Cond. loop Bes. Cond. logp Ses.
Switchboarda HD-9,
HD-11,
ED-14
M: 3000 2000 1000
BD-72
s8-8 ( ) /Py
Pelephons -2 WOD #D00 1000 200 5,000 WO lsas 15,000 500 less 10,000
Central than limit than limit
Office Sets of distant of dia
of ficel offi
Telephons  TC-4, W00 2000 1000 20 lsas 300 lsas
Contral =12 than limit than limit
Office Sets of distant of distant
of fieel of f1 ceP
Tel ephone TC-1 5000 2000 1000 500 10,000 Limit of 50,000 Limit of 10,000
Central distant distant
Office Seta officed officed
Telephone =10 3000 H00 1000 S00 10,000 Limit of Limit of
Contral t distant
Office Seta office offieed
Telep hone -3
Cantral
offics

% (ne repeating coil provided at each emd of loop for simplex
telegraph or phantom cirenit use,

P the limits referred to are the working limits in terms of maximm
conductor loop resistance to common battery telephones, of the dis—
tant office to which the tactical switchboard is to be connected.
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Average Losses Camed by Egquipment im Added Losses Due to
a Switchboard Commection [} to
Added Push -
mmmmﬁ-r- kehmun.m-bﬂk to“ tﬂ!.u
Nomenclaturs to to Repeat to Key
—Bamo _ Type Wo. _ _m_mm_ CB Lime frusk Coil® cam-_z-_t_mxm_m
Switchbbomrds BD-9
ED=11,
-y 0.5 0.7 1.5 3.0
HD=72,
88-5 ( T
Talephone TC-2 D3 0.3 1.0 0.7 0.3 1.0 1.5 30 0.2
Contral
Office Set
——. SRS 0.5 0.7 1.5 3.0
Offico Sota
Talophone TCc=-1 0.2 0.4 1.1 0.7 0.5 1.2 1.0 2,5 0.2
Central
Office Set
Tel ephons TC-10 0.2 0.4 1.6 0.7 0.5 1.7 1.0 25 0.2
Central
Office Sat
Teleaphone ™c-20
Cantral
office Seot

'hpoat colls provided in muigmeto loops for simplex telegraph or phantom cireuit use.
414, TACTICAL TELEFHONE SWITCHBOARDS AND CENTRAL OFFICE SETS - STOCE NUMBERS
- - ersrex sy

R —

Walght of
lergest PE._ Total Weight Total
pagd In P:ﬂtd In mﬁ
_ Nomoncl ato re Stock Export Casnes Export Canes far Ship
Nama Type No. Hmbar _Iba. 1ba. 1bs. 1ba. Export  Topa®
Switchboard HD=-9 409909 35 20 35 20 2 0.1
Switchboard BD=-11 4C9911 56 30 56 2 3 0.1
Switchboard BD=14 409914 18 185 9 0.2
Switchbos rd BD-T1 409971 ol 438 B4 48 3 0.1
Switchbeard BD=-72 4C9972 105 72 106 72 4 0.1
Switehboard SB-5 [ )/PT - 11-1/2 - 11-1/2 ” ==
Telephone TC-8 4CET008 400 3412 2900 146 3.6
Contral
Orfice Sat
Telephone TC-4 CT004 240 oo 650 590 a 0.5
Central
office Set
Telophone TC-12 4cZ012 28v ;|0 385 12 0.3
Central
Ooffice Set
Telephons TC-1 4C27001 887 740 10596 7900 543 15.6
Central
Office Set
Telephone TC-5 4C 27005 2551 149 3.7
Central
Office Set
Telephone TC-10 4CE010 Ba7 740 10596 7900 545 136
Central
Office Set
Telsphone TC-20 4CET0E
Contral
OfTice Set

85ased on 40 cu.ft. = 1 ahip ton.
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Section III
Fixed Plant Telephone Switchboards

415. %.
a. stated in Chapter 2, the
use of commercisl switchboards

rather then Army portable switchboards
has proven satisfactory. Headquarters
have remained at one location long enough
and are large enough to justify commereial
inatallstions. PHI type switechboards ean
ba used at the smaller outlying head-
quarters and connected to the larger
switchboards which operate as tandem and
long distance switehboards for them.
Trunk cireuit usage thereby is more
economical and efficient. The operating
advantages are faester services, lesas
malntenance and perscnmel. Tactical
switehboards are thus freed for use where
spead of installation and mobility are
required

b. Fized plant telephone switchboards
are commercial types. They are less
capable of handling in shipment
than the tactical switchboards. Carrying
cases are not provided. They are fur-
nished through the Army cations
Sarvice on specific order. Both single
position and mmltiple switchboards are
included in the list that can be fur-
nished. The particular mamufecture fur-
nished will depend upon availability.
The single position switchboards listed
include som® that will serve magneto
talephone 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
convarted from magneto to common battary.
The multiple switchboards primarily are
for common battery lines but can provide
for a small number of magnsto line ter-
minetions. Equipment for dial servioce
is also listed. Spare parts for one
yoar's sarvice are ineluded with each
switehboard.

416. GLE POSITION SWI "
s e poaltion commerc type

tﬁhboa.rds are sultable for small cen-
tral offlces. They should be ordered by
their stock mumber followed by the phrase
*and associated equi t* bacause the
stock number shown in the logistical dats
is for the switchboard position only. In
general, these switchboards include or
have space on the freme inside them for
ell the ent they require, including
trunks .:ﬁ.ﬂ lines. However, batteries
and charging equipment are located else-
where.

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

25 pair, and five protector groups - 20
pair, on fanning strips; 35 feet No. 22
gauge, 101 pair lead covered switchboard
cable; and an operator's chair, 17-21
inech: and a wire chief's teat cabinet
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when specified. Installetion equipment
and to0l equipment will not be furnished
with the magneto switchboards. It is as-
sumed that the installer will have avail-
able the necessary small tools required
for installations of this type. Dry cell
batteriez for the operstor's telaphone,
the night alarm circuit and the wire
chief's teat cabinet should be obtained
locally.

c. The assoclated equipment which will
be furnished with the common battery
aingle position switehboards consista
of the following items: power panel in-
cluding 20-cycle ringing motor-gensrator,
statie converter or vibrator; main dis-
tributing frame; 24V. storasge battery;
electrolyte; operator's chair, 17 to 21
inches; operator's head sand chest sets,
1000 feet NHo. 20 gauge cross-connecting
wire; 200 fesot No. 14 gauge rubber
covered ground wire, two pipe ground
rods; 50 feet No. 22 gauge 101 pair lead
covered switchboerd cable; 50 feet No. 22
gauge 26 palr lesd covared switchhoard
ceble; and a Cabinet BE-70-( ) (wire
chief's teat set) if required. Instal-
lation equipment consisting of neils,
screws, muts, bolts, wire, cable, tape
twine, ete. will not be furnished except
for isolated inatalletions where in the
Judpment of the Army Communications Ser-
vice the installation forces will mot
have them. This also applies to tool
aquipment for the inatallation work on
one position switchboards.

417. MULTIPLE SWITCHBOAHDS

~ 8. The commercial type mlt.ip:l.e switeh-
toards and associated equipment (bat-
teries, frames, power units, test cabinets
etc.) ere of the type which require con-
siderable installation effort for plaeing
them, and for placing end terminating the
necessary wires and cesbles. Both manual
and dial equipments are listed. The use
and installation of these awitchboards ia
engineered by the Army Communications
Service. They sre for service in areas
comprising several hundred common bat-
tary or dial telephones and they also
can serve & small numbar of megneto tele-
phones. The magneto lines have drops in
some switehboards send lamp signals in
othara. Common battery linea in the
manuel switchboards are the newer types
with line lamps associsted with the line
Jacks in the multiple and have mo
answering jecks. Common battery lines
that do not have line relays to control
the line lamps, have the line lamps in
series with the line. In this case the
current flow through the local telephone
lights the line lamps when the receiver
is taken off the hook and as the lamps
on & 1line are in parallel, the use of
saveral lamps reduces the parmissible
langth of line. Line lamps can be placed
or removed in the several appearances in
the switchboard, as required to proper-
ly distribute the traffic. The switch-
boards have trunk eircuit eguipment
available t©o meet most of the conditions
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required in the switching center networka of a ceble turning section and two end

These include ringdown and common battery

trunks that tarminate on subscriber's
lines at the distant office. Suggested
floor plens for some of these switching
canters are shown, but these may be
varied to meet the situations encountered
in svailsble spece, for operating and
terminel rooms. Detailed installing in-
atructions are furnished with sach ﬁob.
They are listed approximately in the
order of their capacity in number of linea

.f- Assocleted equipment conais of
main distributing frames, relay racks,
ceble 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 oparate charging and ringing
equipment. The 119 type requires 220V,
three phase, 50-60 cycle powar.

. The amasocinted equipgpent that will
be furnished consists of the following
(which is for a typicel 200 line, three
position multiple switchboard and is in
addition to the switchboard positions):
rectifier; face equipment conalisting of
Jacks; lamps; caps; designation strips:
short multiple cable; cable separastors
for the first and second appesarance of
200 lines; 500 feet Z2 geuge 20 pair
switchboard cable; 500 feet 22 gauge
40 peir switchboard cable; power panel
equipped with pole chenger asnd associ-
ated trensformer; trunk relasy rack wired
and equipped for 20 common battery or
disl trunks and 20 msgneto trunks, 10
information trunks; cord test; fuse
elarm end fuse pilot; line relsy rack
wired and equipped for 200 common bat-
tery lines; common equipment consisting

sectiona; 60 feet of cable rack; one lot
of installation equipment (nails, screws
bolts, nuts, clamps, wire, cable, tape,
twine, varnish, solder, beaswax, etec.);
one tool equipment (consisting of brace
and bits, drills, saws, files, punches,
hammers, level, plumb bob, plane, square,
chisel, wrenches, selasors, knife, screw-
drivers, pliers, torch, furnece, solder-
ing coppers, paraffin, pot, dipper,
thermometer, stencil kit, brush,electric
soldering iron, ete.); main distributing
frama, consisting of three verticals with
606 mrrestor pairs and terminals for 420
pairs; 6000 feet jumper wire; three plipe
ground rods; storage battery; electro-
lyte; wire chief's test cebinet; opers-
tor"s chairs, 24-28 inch; spare parts
for cne year's operation, togethar with
drawings and specifications covering the
instelletion.

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

8. Estimates of time required to
inztall multiple switchboards are es
follows:

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

3 500 4
4 750 5
b 1200 [
10 2500 9
15 4000 11
20 6000 13
25 8000 15
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position common be
cordless type. All mmacunns are set
up by key operation. Fiwe calls simml-
taneousaly are maximum poasible. The cir-
culitas are arranged for common battery
local manual service. The trunks are
for termination on aubseriber’s lines in
manual or dial common battery central
offices and are ringdown incoming and
automat ic outgoing. One two-way ring-
down trunk can be provided. It is not
designed to connect one trumk to another
trunk for thru switching purposes. More
than one line can be connected to a
trunk for a conference connection. When
the FHX is upattended a thru connection
to the central office (manual- or dial)
may be left set up for any of the ata-
tion lipes. Magnetic signals are used on
lines and trunks. Four conductor desk-
stand with head or hand receiver or hand-
set ased by operator muast be ordered
separately. Talking battery comes from
central office to stations when con-
nected to trunks. This limits the length
of local telephone lines because the
trunk conductor reaistance is part of the
station loop on trumk connections. One
signal supervision is given on trumk con-
nections. Local to local calls get bat-
tery through coils in the switchboard.
Either the operator or the local tele-
phopne user may dlal over the trunk when
connected thereto. No distributing
framea provided. Lines and trunka ter-
minate on screw terminal connecting
blocks in switchboard. Hand generator
is included for emergency ringing power.
Furnished in light oak or mahogany wal-
nut finishes. All parts are readily ac-
cegsible due to hinged cover and remov-
able front.

b. sntuhbonﬁ 5508C Plodlried'i. The
modification e 8 ose
(PHX) switchboard is that line relays
are provided on all lines instead of only
twenty of them. It is a two panel aingle
position manual common battery switch-
board with single retard coil battery
feed cord circuits which provide talking
battery on local to local conpections.
Ringing is provided om both front and
back corda. Lineas and trunks have lamp
=ignals. The dial is connected to the
operator's circuit which avolds need of
separate dial cord and dial jJacks.
Either the operator or the local tele-
phone user may dial over the trunk when
connected thereto. The trunks to manual
and disl common battery central offices
are for termination there on subscriber's
lines. One lamp supervizion is given on
connections betwsen a local telephone
line and a trunk, on the lamp associated
with the cord which is connected to the
loeal line. Talking battery for the
local telephone line when connected to a
trunk is supplied over the trumk from
the diastant office. This limita the per-
misaible length of local telephone lines

because the trunk conductor resistance
is part of the station loop on trunk con-
nections. It ia not dealgned to permit
connecting one trunk to another trunk for
switching purposea. The trunks to manuml
or dial common battery central offices
are ringdown incoming and automatic out-
golng. The framework is deaigned with a
ct hinged gate upon which the
equipnent for the positiom circuits is
mounted, in the rear of the switchboard.
If two-way ringdown or two-way automatie
trunka are ordered as extra equipment
their apparatus must be mounted ex-
ternally. When the switchboard is un-
attended a thru connection to the central
office be left up for any of the
station lines. Made in —walnut
or light oak finish. Two techboards
can be used side by side if mounted on a
platform and fitted with six foot cords,
and a grouping key is installed in one
of the switchboards. Includes a hand
generator for emergency ringing supply.
©. Switchboard 551B (X-66070A). This
is the - which
special circuits for megneto lines and
for central offiee trunks have been pro-
vided. It ia a two panel aingle posi-
tion manual common battery awitchboard.
Single retard coll battery feed cord
circuits provide battery on local to
local calls and on magneto office to
local calls. is provided on
both front and back cords. The common
battery lines have lamp signals. Half
have line relays. Magneto lines termi-
nate on & circuit such that the line drop
operatea to give locked in ringoff and
rering signala. Ringing on magneto
linea is by key on each line in face of
switchboard., Magneto lines are used as
two-way ringdown trunk terminations. In-
cludes a hand generator ringing supply.
Dial is in operator's circuit. Either
the operator or the local telephone user
may dial over a trunk when connected
thereto. On local to trunk connections
talking battery to the station is sup-
plied loeally by the specially arranged
trunk equipment. This increases the
length of local telephone line over what
is mmi=sible if loecal telepbone line
talking battery comes from the distant
of fice over the trunk. It ia not de-
algned to connect one trunk to another
trunk for thru awitching purposea. The
trunka are for termination on subscribersa’
lines in manual or dial common battery
central offiecea and are ringdowm incom-
ing and automatic outgoing. Supervision
on connections between a local telephone
line and a trunk is limitad to one
which is the one controlled by the cord
in the local line. All of the equipment
for the circults of the swit chboard is
contained within the switehboard. Ir
two-way ringdown or two-way sutomatic
trunks are ordered as extra equipmsent
their apparatus must be mounted external-
ly. The finish is mahogany-walout.
X-660700 is same as X-66070A except it
haa platform and long cords for operating



two switchboards side by side; and has 5
interposition automatic trunks. Includes
geparate protector frames, charging
equipment, battery and 20-cycle ringing
for each switchboard. Connections be-
tween switchboard and distributing frame
made with flexible rubber covered cable.
A heater is provided In rear of the
switchboard, consisting of 60 watt re-
slstances and power supply cablea. Car-
rying eases provided. Covered in

™ 11-2002.

E. Switch 551 Modified). This
is the 551B iPBXJ ngéﬁm modified
by providing line relays on all lines
inatead of only twenty of them. It is
& two panel single position manual com-
mon battery switchboard. The operating
features are the same as stated for the
550SC switchboard in paragraph b. The
difrerence is in appearance and capacity.
They use the same cords, plugs and
Jjacks. The circuits are similar but the
551B uses relays of different types than
the 5505C in general, which results in
the working limits not being the same in
both. If required, one of each can be
used side by side on a platform if pro-
vided with six foot cords. A grouping
key to conmect the two operators cir-
cuits can be added.

e. Switchboard Gl. This is a two-
panel singlé position common battery
manual switchboard suitable for use as
a small central office. The frame—
work is made of plywood, reinforced
to withstand rough handling. Its cord
circuits are "Universal®™ type (i.e.
can connect mégneto lines to common
battery lines). The front and back
cord lamps act &s locked in ringoff
or rering signals when connected to
magneto lines or two-way ringdown
trunks. The cord circuits provide
talking battery to the local telephone
lines on all calls., Ringing is pro-
vided on both front and back cords,
with a master key for party line ring-
ing. Dial is on separate cord. A
local telephone user cannot dial over
a trunk when connected thereto. A group-
ing key 1s provided which will permit
two switchboards to be used side by side
if placed on & platform and provided with
six foot cords. The cord circuits are
such that thru switching connections can
be set up between two two-way ringdown
trunks. Trunks are provided for termina-
tion on subseribers lines in mAnual or
dial common battery central offices and
are ringdown incoming and automatic out-
going. Two lamp supervision is given on:
local to local calls; local to megneto
trunk; and magneto trunk to magneto trunk.
One lamp supervision on local to manual
or dial common battery office truunks. Lo-
cal telephone line circuits are such that
by a asimple wiring change any line may be
converted from magneto to common battery
or vice wversa. All lines have lamp sig-
nala. Magneto lines can be used for
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two-way ringdown trunk terminations. A
hand generator is provided for emergency
ringing supply.

f. Switch 45JR. This is a two
panel s le position common battery
manual tchboard suitable as a small
central office. Its cord circuits are
repeating coil battery feed "Universal”
type (il.e. can connect magneto lines to
common battery lines). The cord cimu.lu
provide talking battery to the local
telephone lines on all calls. Ringing
is provided on both front and back cords.
The disl is in the operator's circuit.
A local telephone user cannot dial over
a trunk when connected thereto. Trumks
are provided for termination on subserib-
ers' lines in manual or dial comnmon bat-
tery central offices and are ringdowm
incoming and automatic outgoing. Magneto
lines can be used as two-way ringdown
trunk terminations. Calls can be
awitched for thru connections from a
two-way ringdown trunk to another of the
same kind. A hand generator is provided
for emergency ringing supply.

£+ Switchboard K100. This is a two
panel s position common battery
PBX type switchboard. Its cord circulits
are brid ged impedance, series condenser
battery feed type which provide talking
battery on local to local calls. Talk-
ing battery comes from the common bat-
tery central office to the local telephos
line when the latter is connected to a
central office trunk., This pemmits thru
supervis lon to the main exchange and
makes the trunk avajlable at central of-
fice for other calls hs soon as the local
telephone line user hangs up. Whan con-
naected to a dial central office either
the operator or the local telephone user
may dial over the trunk. The trunks are
for termination on subscribers® lines in
manual or dial common battery central
offices and are ringdown incoming and
autoama tic outgoling. The addition of two
relays and a dial is required with dial
office trunks, It is not designed for
connecting one trunk to another trunk
for thru switching purposes. The station
lines and trunks terminate on a comnect-
ing strip in the rear of the switchboard
and both operate lamp sigpnals. A hamd
geénerator is provided for emergency ring-

ing supply.

h. W This is a two
panel s e po on magneto switch-
board. Lines use drop signals. The
cord circuits are non-ring thru repeating
coll type with a ringoff or rering drop
in both front and back cords, with ring-
ing on both front and back cords.
Grounded and metallie lines can be in-
terconnected. Calls can be switched for
thru connections from a two-way ringdowm
trunk to another of the same kind. Mag-
neto lipes are used as two-way ringdowm
trunk terminations. A distributing
framé is not provided as the line equip-
nonr.a terminate In a 12 foot eable. A

generator is provided for

rlnginq supply. FPower for the opsrlwr!.'
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telephone and night alarm is supplied by
.dry cells.

1. Switchboard - Kell "Universal®™,
Thls Is a two-panel s{ngfe posltion com-
mon battery switchboard suitable as a
small central office. In general design
and operating features it is the same as
switchboard Gl described in paragraph e,
except that it has a steel framework.

- Switchboard - Stromberg-carlson
Ei:{_r. B8 is a ree-panel single
position mmgneto switchboard. Magneto
lines use drop signals. The cord cir-
cuits are non-ring thru repeating coil
type with a ringoff or rering smgnetic
signal in both front and back cords,
calls can be switched for thru connec-
tions from a two-way ringdown trunk to
another of the same kind. Magneto lines
are used as two-way ringdown trunk ter-
minations. A distributing frame and
power equipment are provided unless
otherwise ordered. A hand generator is
included for emergency ringing supply.
Power for the operstor's telephone and
night alarm is supplied by dry cells,

k., Switchboard - Stromberg-Carlson
"Universal®, This 18 a two-panel slugle
position common battery switchboard
suitable as a small central office. In
general design and operating features it
is the same as switchboard G1 described
in paragraph e.

1. Switchboard 106. This is a two-
panel sincle position common battery
PEX type switchboard, It is not designed

76

to connect one trunk to another for thru
switching purposes. Lines and trunks
huve lamp signals. Cord circuits are
single retard coil battery supply feed
which provide talking battery on local

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



To Magneto
Telephone EE-8-{ ) Te Common Battery

W&M‘_
O TR (N O

Reput Rsput. Ins. Line Lipe Inms.
i Coils Coils® Resis. Relsy HRelay Resis.
W.E.Co. S08B 500 20000
Cordless 20000°
PBX
W.E.Co. 5508C 155 20000
FBX 17500°
(Mogiried)
W.E.Co. 5518 3000 2000 1000 300 385 7500
(X-86070) (men.)
30000
(dial)
17500¢
W.E.Co, 5518 155 20000
PBX 17500¢
(Modiried)
w.E.Co. Gl 3000 2000 1000 1400 5000
m 45JR 1500 10000 500 10000
Kellogg K100 50 475 10000
PBXL
Kellogg 1S0E
Kelloge Universal 750 10000
Stromberg- Magneto
Carlson
Stromberg- Universal 1200
Carlson
Stromberg- 106 125
Carlson PBX

Par. 420

E_SWITCHBOARDS - WORKING LIMITS IN OHMS

Trunks to
Common Battery

orri
Max. ﬂeiin.

Gnnli *
Lloop

Limit of
distant
office

70 leas
than
limit of
distant
office

Limit of
distant
office

a

750

Ins,
Resis,

20000

20000

Limit of
distant
office

Limit of
distanot
office

Limit of
distant
office

10000

10000

Limit of Limit of

distant
office

d

aI:IJ:\a repeating coll at each end of loop for simplex telegraph or

phantom circuit use.

Brhe working limits for the common battery switchboards listed are
based on the assumption that 24-volt storage batteries are located

at the awitchboard.

€Insulation resistance of all lines (without line relays) should

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

distant
office

exceed the flgure glven, for proper operation of the auxllliary signsl.
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_L_a_a_,ﬁm: SINGLE POSITION TELEPHONE SWITCEBOARDS - TRANSMISSION LOSSES IN

Average Losses Caused by Equipment in a Addeﬂ I.ouu

Eﬁ q%d Connection
ﬁ"—“’&’f‘éﬁ

to Tie
ummzm-___.!ﬁ_mmuu Srumc  Trusx  frak _ise _isg.
Western Elec. 5068 PBX 0.2 0.3 3.0
Western Elec. 550SC FPBX 0.8 0.5 1.0 1.5
{Modified)
Western Elec. 551B FBX 0.8 0.8 1.1 0.8 1.1 1.2 1.5
(x-68070)
Western Elee. 551B PBX 0.8 0.8 0.5 0.8 0.5 1.0 1.5
(Modiried)
Western Elec. Gl 0.6 0.6 0.7 0.6 0.7 2.0 0.2
nllm 455K 0.6 0.7 0.7 8.3 U.g
Kellogg K100 PBX 1.3 1.2 2.3
Kellogg 150 0.7 2.3
Kellogg Universal 0.7 0.6 0.6 0.7 0.7 2.3 0.2
Stromberg- Magneto 0.7 ' 3.5
Carlson
Carlson
Stromberg- 106 FEX 0.8 0.5 3.5

Weight
Largest Total
Package Weight Total
Packed Packed Cu.Pt.
N tu Stock for E for E:Eart. Packed &
act Kumber® 1bg for Export Shlp Tons
Western Elec. 506B PBX  4C19325
Western Klec. 5508C PEX 4C19080-4 700 3100 117 2.9
{(Modifried)
Western Elec. 5518 PBX 825 1525 B9 2.2
(x-66070)
Wegtern Elec, 551B PBX 4C19200 700 3100 117 2.9
(Modiried)
Weatern Elec. Gl 4C12100-7 700 3100 117 2.9
Eellogg 45JR 4C20100 700 3100 117 2.9
Eellogg Klo0 PEX  4C18100-1 700 3100 117 2.9
Eellogg 150E 4C23100 700 3100 117 2.9
Kellogg Universal 4C20100-1 700 3100 117 2.9
Stromberg- Magneto
Carlson
Stromberg- Universal 4C18100-5
Carlson
Stromberg- 106 FBX 4C18100-2
Carlson

®Stock number is for the switchboard only - doea not include

assoclated equipment. An order for a complete installation

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

bleightn and cubic contents of switchboards and assoclated
equipment are estimated.

OBased on 40 cu. ft. = 1 ship ton.
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BATTERY CONBUITS
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No. 6-800 switchboard

{Kellogg Switchboard & Supply Co.)

FIGURE 425.

No. 1000 Switchboard - Floor Flan

(North Electric Manufacturing Co.)

FIGURE 424.

Par,

423



el

(*00 97I300TI OT3IBWOINY)
meTd I00Td - PIPOQUILIMS 61T *ON °*92% SHNDIA




Par. 483

(*09 9731001% uUJeqeeM) vuld JOOTd (*0) o108 Td vInqsoMm)
= pINOQMOITME ZT “ON “AZY MUNOTA DIVOQUOITME 2T “ON  *42F JUNOIA

*aueud Tnba
JaTnotaged JoJ jeeys w3ep uwtd
J00T] 03 J8JoJ Se0uURJROTO UNWIUTW Jog *37

*PeXTJ eJw BIOYIO TIV ‘“ejeuwjxoxdde
ohun .._ £403093Q U UMOYS EsUOTsUeWI( ‘1

s Loe |._..II
Rl
1B _ :
| <
_B.Nv ll...." £ ST e 82
& s B -M.. 2 “.‘.-1 ..]M..;..[-t
- L] r‘L
- .M
\L\. " _”.I”T
fror g [
R | &
P A T
m.l.._r.!:_ .P?QIF\..



(*0oD oTI%09TE ulaysed)
TETd JoOTd - DIROQUII &S VC09 *“oN

" (0D 27I709TE uwIeqSaM)
ocy THNOLA pIB0qUoIIAS YC09 *Of “62% THUNOII

-

Par. 425

Ny ' + - = - SR
SHINT 30 Iv4 _ 02
T — L v A —-4 1
] ] ] ] N v € 2 &
P A o 2
1 I ! 1 i . -
- L]
[ N a2 -
. s 1
ot o 2
. T
§ =l
R A . =
1?'...&|II.T'.~I..JI.|WOIQ|I »
JUL P Gl e  tdnloza ..l.u
L I ! AvE | ANvu | § AWM,
H.I oQv eivCe H
— i (O .
. P g mr.aTI! e
- | | — el e

Ed



Par, 423

{*0p L£7ddnS ¥ pIsoquaqas FJorred)
PIBOQUOITAS Q09T "ON “2C¥ THNOIA

(*0) uwostIe)-IFI8qWOIIS)
PIBOQUIIIMS GT *oN “T¢¥ FANDIIZ




( *op uosTIE)-FIBqUOIIS) (*09 £1ddng ¥ pisoqydq Mg JFdoTTay)
PIS0QUII TMS BT "ON “¥SF FHNOILL PIBOQYDI IMS 009T-21 "ON °CEe¥ TUNOId




423

Par,

(*00 £yddng ¥ pawoquoiims FPorreX)
ueld J00T14
- PIBOQUO3IMS 0082 ‘ON ¥ FUNOIL

nee BN sy

(EEE .

¥ | E e R iy Y

o he

30IS B
..m_u. (R B |J.L I
$ = o == ==
.m.. Himows | 2 IWVD
4anm
= :
IS MEL 3




pPar, 483

(03 21110873 uial1saM)
Ue[d J00T4d - DJIBOQUIQTIMS T "ON

"LSh TUNDIA

F4] 1] ] &
1
z
all=
=g
ANGHs
blmelt
m
s
fe-2h— _
@
N

(*00 2111981Y uJIa1sap)

PIBOqQUOITMS TT

Coz

‘ogy FUNVIE




i EH% = nmt:g;[ .
a Ltehboa 0. . North
Electric Menufecwring Co.) This is an
all relay disl switchboard with the
equipment mounted on ? ft. frames. An
attendant's position is provided for each
200 lines installed. A wire chief's test
cabinet is also provided. The equipment
of the switchboerd consists of a basic
unit of 200 lines to which one or two 100
line additions can be added, which makes
400 lines the maximum line capacity.

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

b. Switchboard Mo. &800. (Kellogg
swi tchboard & Supply Co.)] This ia a
manual gwitchboard with subscriber's
common battery cord eircuits. These cord
circuits give one lamp supervision on
calls from local lines to two-way ring-
down trunks. Switching of thru calls
from one two=-way ringdown trunk to
another is not poasible; the trunks do
not give the necessary rering feature.
These switchboards sre no longer belng
procured.

c. Switchboard No. 119-600 Line.
{Automatlc Electric Gc.) This 12 a
step-by-step diel switchboard with the
equipment mounted on 7 ft., 6 in. frames.
One or two 400 line units can be added
which makes 1400 lines the maximum lire
capacity. The attendant's cabinet has a
Jack on each dial line for estambllishing
connections. Each 600 line bagic unit
is complete with two 50 amp. diverter-
pole generators and two 30 watt dyna-
motors for 20 cycle ringing; three posi-
tion attendant’s cabinet and wire chief's
test desk. It is not recomnended for use
outside of the Zone of the Interior.

d. Switchboard No. 12. (Western
Electric Co., 1nec.) This is a manual
switchboard with “Universal™ cord clir-
cuits. It 1s deslgned for growth of
positions from left to right only. The
magneto trunk circuits may be used inter-
changeably for magnetoc local lines or
two—way ringdown trunks. Fifteen cord
circuits per position is normal but an
additional one on each end may be added
making a total of 17. Two lewver type
keys are located In the middle of each
position key shelf. These are for night
alarm release, grouping, monitoring and
master ringing. By means of the master
ringing key, party line service can be
given. Line relays if used mount in the
rear of the switchboard sections in units
of 14 which requlire fom wiring to the
last Jack appearance of the lines. The
number that can be installed is limited
to six units (B4 relays) per position.
The "Universal™ cord circuits provide
nonlocked=in ringoff and rering signalas
for magneto lines and two-way ringdown
trunks. This signal is on a third lamp
in aach cord circuit which iz mounted in
the face of the switchboard in front of
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the cord pair to which it is sssoclated.
Switching of thru calls from one two—-way
ringdown trunk to another is possible
with the Universal cord eircuits.

€. Switchboard No. 605A. (Western
Eleotrieo ey LNCs %is is a manual
switchboard with PRX type cord circuits.
These Bre retardation coil and condenser
type which fumish talking battery to
each telephone line separately on local
to loecal connections or on tie trumk
calls ana with which the talking battery
comes from the distant commom battery
central office to the local line when
connected to central office trunks.
limits the length of the local lines
which are to be allowed central office
connection because the conductor resist-
ance of the trunk is part of the loecal
line loop between the telephone and its
battery supply on such trunk connections.
The trunks are for termination on sub-
scribers lines in manual or dial common
battery offices and are ringdown incoming
anc autometic outgoing. Switching of
thru calls from one trunk to another is
not possible with these PHX type cord
circuits. Therefore, the service is
limited to local, out and in traffie.
Lines and trunks have lamp signals. Line
relays if used are mounted in the rear
of the sections and are cabled to the amd
seclion for connection to the last jack
appearance of the linea. Only one jJack
panel is equipped in the head and foot
sections. The trunk and tie line relays
mount in the sections. The distributing
fremes are enclosed in casings at the
head of the switchboard which line up
with the switchboard. Floor type self
supporting distributing frames are avail-
able but if used require a cable turning
section at the head of the switchboard
line up.

f. Switchboard No. 15. (Stromberg-
CaTls0on LC. ) = 12 a manual switch-
board with subseribers common batisry
cord circuits which give one lamp super-
vision on calls to ringdown trunks.
Switching of thru calls from one two-way
trunk to another is not possible; trunks
do not give the necessary rering feature.

Switchboard No. 1600. (EKellogg
Switchbosrd and Supply Go.) This is a
wanual switchboard with subscribers
common battery cord circuits, which give
one lsmp supervision on connections to
ringdown trunks. Switching of thru calla
from one Lwo-way trunk to another is not
possible; the trunks do not give the
necessary rering feature.

h. Switchboard 12-1600. {l’allog
Switchboard and Supply Go.) The de-
scription of the No. 1600 switchboard in
the preceding paragraph alao covers this
swi tehboard.

i. Switchboard Ne. 119-1200 Line.
(Automazic Elec ¢ CO.) 18 awltoh-
board is the same as the one described
in paragraph e, except that it is larger
in local line cepascity and has additionsl
types of outdial trunks and has a six

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

- tehboard No. « (Stromberg-
Carlson Co.) This I8 & manual switch-
board with subseriber's common battery
type cord circults which glve one lamp
supervision on connections to ringdown
trunks. Switching of thru calls from
oneé two-way ringdown trunk to snother
is not possible because the trunks do
not give the necessary reri feature.

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

manual switchboard with subscriber's
common battery cord circuits which

glve one lamp supervision on connee-
tions to ringdowm trunks. Switching
of thru calls from one ringdown trunk
to another is not possible because the
trunks do not glive the necessary rering
feature.

1. Switchboard No. 1l1. (Western
Electrio CO., Inc.J] This is a manual
switchboard with subscriber's common
battery type cord clrculta which requlre
two-way ringdown trunk equipment, de-
signed to provide rering signals.
Switching of thru calls from one two-way
ringdown trunk to another 1s possible
because the trumks glve the necessary
rering feature.



Par, 425-426

425, NE A ~ WORKIRG LIMITS IN OHMS.
To Engneto Telephone EE-8-( )
(in L.B. position) To Common Battery Trunks to Cosmson
Cond. Telephons TP pattery Office
Nomenclature t t Min, Mex. Min, Max, Hizo,
Msmufacturer Type No. Coils Coils® Ins,Bes. Cond,loop Ins.Bes, Comd . Loop Ins,Res,
North Elec. 1000({Dial} 2,500 1,000 1,050 5,000 1,080 5,000
mllogg 6-800 750 10,000 750 10,000
Auto, Elee, 119 (mial) 1,000 15,000 1,000 Diml 15,000
2,000 Man. 48V CO
1,500 Man. 24V CO

Western Elec. 12 3,000 2,000 1,000 500® 10,000 s00¢
Western Elec. 60SA (PHI) a 20,000 °
Stromberg- 15 750 900 om 36V CO

Carlson 325 on 20V CO

Enllogg 1600 750 10,000 750 10,000
Kellogg 12-1600 750 10,000 750 10,000
Stramberg- 18 750 900 on 36V CO

Carlson 325 on 20V CO

Kallogg 2800 750 10,000 750 10,000
Western Elec. 11 &35 10,000 800"

.Mr‘mﬂumﬂmnﬂltmhdnflwp Loecal telephone lines which are to be conmectad

for simplex telegraph or phantom circuit use. to central office trunks may be operated on the
b above loops unless limited by the distant cem-
For lines without line relays and with omly tral office permissible mazximus comductor loop
two lamps per line. resistance. The marimum conductor loop resist-
Gnufu-.umm_-“-,hm ance through the No. 60SA switehboard cord eir-
depending on t of t ) cuit to the distant central office should not
. exceed the permissible sarimum conductor loop
‘Lmltdmmm.nmwhm- resistance for a Telephome TF-6 comnected di-

nected to m distant central office trunk may be rectly to that central office.

sperated with marimum conductor resistances,

o8 follows: SThe trunk saximum comfuctor 1oop resistance
Linss with line ralays 1555 ohma should not exceed the permissible maximum

mnmmmmx:—p 400 oclms conductor loop resistance for a Telephone
® three 2C * 215 ohma TP-6 conmected directly to that central of=

» - - * four2C * 125 ohms fice, less 250 clms,
« FIXED PLART MULTIFLE TELEPHONE W@a-wmnmnmm
Avernge Losses Caused by Equipment
in a Switchboard Commection Added Losses
Mag.Line Mag.lLine Mag.Line CB Line CB Line CB Line Dua to
Nomenclature to to to to to to (perator
Ho. Mag.lime CB Line Trunk CB Line CB Trusk Tie Trumk ki Moni toring
North Xlee. 1000{Dial) 2.9 1.6* 2.3* 0.3 1.0 3.0 2.”
Xellogs 6=800 1.2 1.8 2.3 0.2
Auto. Elec. 119(Dial) 0.8 0.8 1.6 0.7 0.8 1.5 0.5
Westearn Elec, 12 0.2 0.4 1.1 0.5 1.1 2,5 0.2
Western Elec, 60SA (PHI) 0.7 0.5 0.9 1.5
Stromberg- 15
Carlson
Eellogg 1600
Kellogg 12=1600 1.2 1.8 2.3 0.2
Strombearg- 18
Carlson

Eelloge 2800 1.2 1.8 2.3 0.2
Sestern Elec., 11 oh o7 2.5

®§ith repeat colls in megneto limes, (one coil provided at
each end of loop for simplex telegraph or phantom ecircuit

use).

Pwithout monitoring coil.
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427, FIXED PLANT MULTIPLE TELEPHONE SWITCHBOARDS AND ASSOCIATED EQUIPMENT -

Packed for Export

Nomenclature “No. of Total Welght
Benufecturer  1ype No.  Paciksges lbs, Total Cu. Ft, Shaip Tons®
North Elec. 1000 (Dial) 22141 for 100L 1235 for 100L 30,9
5651 ;g 100L 324 :ﬁ: 100L 8.1
Kellogg 6800 7500 for 3Pos.? 480 ror 3 Pos.? 12,0
Auto.Elec, 119P(Dial) 143 39200 for 600L 2346 for 60OL 58.6
35 11956 at11-:1-il 400L 718 ?g: 400L 17.9
Westera Elec. 12 7500 for 3 Pos® 480 for 3 Pos.@  12.0
Western Elec. 605A (PBX) 8700 for 4 Pos. 550 for 4 Pos. 13.7
Stromberg 15 7500 for 3 Pos. 480 for 3 Pos. 12.0
Carlson
Kellogg 1600 7500 for 3 Pos. 480 for 3 Pos.? 12,0
Kellogg 12-1600 7500 for 3 Pos. 480 for 3 Pos.d 12,0
Auto.Elec. 119¢ 180 60000 for 1200L 4000 for 1200L 100.0
35 11956 ;:: 400L 718 ;:: 400L 17.9
Stromberg 18 7500 for 3 PosS 480 for 3 Posd 17,0
Carlson
Eellogg 2800 7500 for 3 Posd 480 for 3 Pos.d 12.0
Western Elec. 11 7800 for 5 Poa. 430 for 5 Pos. 11.0

84 ship ton equals 40 cu. ft.

bSignal Corps Contract W-287-5C-4894, DP-42-T-548 and
Automatic Electric Company Sales Orders 7307-A to H,
J to -' Q to V.

Corps Contract W-287-5C-4894, DP-42-T-548 and
Automatic Electric Company Sales Orders 7307-N and P,
plus Q to Y.

“'aight. and cubic contents of 3 position switchboards
and associated equipment are eatimated, Add 1200 lbs
and 70 cu, ft. for each added position and associated

equipment.
Section IV troubles on lipnes and in equipment
Teat Cabinets and Testboards units. A Wheatstone bridge is desirable

to locate troubles. In the majority of
eaualﬂmrg conditions rT;{nit, t‘l;e test-
428. GENERAL. ing :est. ::h::.tal:g:u%l:lm :& -ﬁted

8. Test cabinets and testboards are de- gectignelize the location of the fault.
vices for use in telephone switching cen- This will enable him to turn the faulty
ters or in the rield by testboard attend- ecircult over to the proper maintenance

ants, wire chiefs, line repairmen, and man for anelyzing, locating and cleariog
maintenance forces. These men should be the trouble.

provided with test equipment and tele- b. Description of these test cablnets
phones to ensble them to test and anal- and testboards are given in parsgraph
yze the circults for grounds, shorts, 429 and stock numbers, shipping weights
crosses, and opens, and thereby clear and dimensions are covered in pamgraph 430,
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Section ¥
Monitoring, Observing and
Recording FPacilitiea

431, GENERAL. The equipment descrived in
paragraph 432 has been provided for
monitoring on commercial or Army tele-
phone circuits. The esseatial features
of this equipssnt are moaitoring arrenge-
meats which introduce only & megligible
tranamission loss on the eircuit, an ar-

Par. 431

rangesent whereby the observer may inter-
rupt conversation and talk to elither of
the users individually without interfer-
ing with the circuit signeling or super-
vision, and means for meking & record of
conversation over the cireuit. The equip-
meént 1s designed for use in telephone
buildings which bave commercial telephone
central offices or fixed plant Ammy
switchboarda. Stock numbers, weights and
volumes of these equipments are given in

parsgraph 433.
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432 . MONITORING, OBSERVING, AND RECORDING FACILITIES - DESCRIPTION.

]
m

r. 432

J+4

1 ?3‘553

et ik
;élgie- 53%

Ea‘g Egl EE

35;
i

| ! gi’i‘gi
i! iigigﬂ

LI

aBi gaigi i gB

E BHILE

=3;a=fasg

Qai
ESE” & ig

iz it
!; B8RS .3 i
312%! ii E”gli

i
i

234 $35.
*‘i!“ 39
§ %vsgazfér%

&2

LTI
i
ST
3




r. 432

*8EeJ8 [R0jdoI} U] e8m JOJ eTqEIIng
susmdige j3odys JoJ ydwxFpiooex eyl
T}A PEXOqQ CET® &IW SUOTIORIISU] Suy
qezedo puw s3awd ereds ey “Iejjyrdme
SuIzojTuom eq3 Jo Jnduy eg3 JO epTE
U] O3 WO paInswem mna Og- Lrejwmyroxd {(a) pu=
-d® 8% RO 6% STeAST 4% seunyoA yoeads {2) “(v) s=ey
Burpanoel Jo erqudey - Jsywedepmoy IO *§ 38U
jespeeq ® Jegyye uo youqlwrg “WITJ JO gd=rd Pupalesqo pow
00T euWo JOJ ewy3 FuTpIcoel Iy Z/T- ~pI00eH ¥V TOPON SuproyTucsE T3 gderdpIcoey
Teyswiroxdde epjacyd exouay punos CTT «ODUBEEOD, uoj3sunfuod TepoR
‘[oIuce eEM[CA JJIEWOINS ‘TOIIUCD SITOA J03 UOTIONIE e33%a oTT uy sesymard «OPUSEmC)
I Tenoem Jeqyte doys-qreys ‘euond -uy Fupysredp ‘seTode 2/ T-ST X suemuIgAcE pom 8  Luwdmon
~OI0TH UOQIW0 Jo Tey8L1o “(edey e3wjec® § fusdmo) gdusd 09-0S ‘o-® «2/T6 X €21JJ0 eus) qdeI¥#p I00ey
escTn[ec uo Fuissoque) edfy wyiy -procey edijemy S370A CTT =8/c-g1 ¥ eucgdeTel 1V  G¥H ediszomy  (5)
£q1oudwo
"PejJonideImsToN 00 €] JmE JUnIy J0 9UTY
-dynbe SYgL “poOm JO epuM §] 3JeUIQED -eal]y - (I8pIDD
oYl ‘*FJeuIqw FUTAIeSqO IT-eATJ -8l TVEIejXe)
eexqy JoJ £3e3eq L£(ddns o3 pesn eq Lwm Sujpacosxr pue
PUw s338a 09 sexnbex *‘serale g9 wo ‘Supdnox® ‘eayy
soqwedo WIJTI0aX ST “peljioeds eq -Jo [eIjued oM
£ow 900CT-EX WTJT30eX Lusdmopy o1IoeTE 4% I03uIedo uw
uIsjsen oY) ‘eqUITRAR jou 8§ LIy SuygEeyy “‘Suy
-38q 3T0A 92-02 eJeqy ~38S M{Ta papuye -37Tde ‘SupyTey
U] I% )00 UOTIONIISU] “UOTIRIS ‘Supiojjuom JO
-do peoT 4P J0J pednol® eq fum s3eu ‘seqwis pe3TEn
qep *(¥) We3I ‘JepIosel [RLIeTXe uw TejueuTjuce eg3
T WIo0 JOJ PEPRTIU] OJF SJUMBFURLIY UIg3IA SI93U80
“IT% PpeusIqeIse se3R ] [euds dwey 8338m 8 «8/C-¥ TOTI ENIE gme 00T-ReE-RaV
SqunI3 Jo seuyy Jo edfy Liejjeq uwom 63599~ ‘fxe339q  W8/S-CT X 7% sesmmexd eajqe) Fulales
W00 @A]J JO WINYWE ¥ WO FUTAIESQO JOf oy 3T0A 92-02 «%/T41 0S TSI IS0 TQ ¥y =q0 euI[-eAlf (a)
GET Xoog TNl TnbeN eZig (*sa1) esq Ei71 SIMETOUemOy =~ W3l
WOT3ONIISUT Jo80d AqFeR uy




Par. 408

00T -#E -M0V I8UIQED

Juryolred suUYT 10k

“2¥y THNOLE

COT-ME-MIV jeulqe) FuiayesqQ oulT TT0L

TPy JUHOOTL

100



Par, 432

(¥ Tepon

«OpUBEWOg,. *0) YdexFpIodey

edfiJ0wWy) JepIodey

"G¥y FHNOIA

4«.*. g

OOT-ME-NMQY 310UTQqE)
FutazesqQ OUTT-OATI “¥¥ FUNOLI

——_

DOT-IME-MIY 30UTqEe)
SutaJesqQ eUTTTIATNN

‘evy JENOIs




433. OBS G_AND RECORDING FACIL = STOCK NUMR LOGISTICAL
' Approximte
W’. W
Stoak

Ivem Bowonolature Namber Carrying Case  For Export Carzylng Cease

(A) Toll Line Observing 4C1806 220 - 8.9 -
Cabinet ADN-EN-100

(B) Toll Line Patching 401806-1 305 - b1:] -
Cabinot ADW-BN-100

(c) Moltiline Observing 4C1806-2 45 - 18.2 -
Cabinet ADS-BN-100

(D) Five-line Observing 4C1806-8 a - -
Cabloet ADWN-BN-100

(x) lmtm Hocordgraph 60263 us 15 7.1 1.38

Model A Rocordgraph

®For ust in continental United States;
mot moistureproof.
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Par. S501-503

CHAPTER 5
PORTABLE AWS INFORMATION CENTERS

S01. GENERAL. Portable and mobile in-

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

502, TYPES OF %UIP“.
a, ere are four types of these equip-

ments, namely: Information Center System
SCsS-5, Portable Filter Center TC-15,
Operations Center AN/TTQ-1 and Control
Set SCR-572-A.

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

spare parts for one year are provided
with the equipuents. All connections
between equipment items in these types
are made by flexible rubber covered
cables, plugs and sockets. All outside
wire connections are made by means of
binding posats.
©. The installation time for setting
up an Operations Center AN =1 with
an experienced crew of six men, as-
no change in the cross connego-
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 Set SCR-572-A is a mobile
ter control area operations room
equipment for use as the central con-
trolling point for Control Net System
5C5-3. It is trailer mounted and in-
cludes a power unit, mounted in a sepa-
rate trailer., The equipment is
moistureproofed for use in tropical
areas. Spare parts and tool equipment
are included for one year's operation.
All outside wire connections are made
by means of binding posts.

503, AWS INFORMATION CENTERS - DESCRIPTION.

Shown Operating

Hosanclature in Floor T.M. or
Fig. Area Instr'n
Rama No. HNos. Required Powar Book Remarks
Informs- 5036 S0l Operation Commercial 105-125V, WK.E.Co. Includes: 1 Oper. cenmter, 2 Filt.

tiom 502 Center with 60 cyelea a-e¢, or
Center 3 Inter- from 2 engine-alter-
System cept Boards.nators (5 KVA) pro-

40" x 250

vided, one for tele-
phone facilities and
Above ar- for lighting, a sec-

I-61652 cooters, 6 Intercept Boards snd 6
radio terminals. One Filter center
may be located with or ome or

both may be located remotely from
the Oper. center. Of the 6

Intercept Boards a maximum of 4 may
be located at the Oper. cemter, 3
at outlying Filt. center and 3 re-

“m’.

rengement ond Cor emergeoncy
with Filt, power, If Filter
Center. conters snd Inter-
69* x 25' cept Boards are re-

mote from Operations
Filt.Center Center, commercial or
with 1 ar 2 other powar sources
Intept. Bde. must be used. Recti-
fiera for 24V and
120V d-c supplies op-
Individnal erate on 50 or &0
Static ring-
ing generator operates
on 55 to 65 cycles,

20* x 25

Intept,Bd.
10* x 10"

cycles.

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

A-c power control frame provides
power switching, circuit breaker
protection, "and synchromizing
equipment for operating both engine-
alternators in parallel.

One section of WE.Co. Special

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

Table continued on next page.
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Par. 503

AWS_INFORMATION CENTERS - DESCRIPTION {Continued)
Shown Operating

Nomene lature
Type

Portable TC=15
Pilter
Conter

Opera-
tions
Center

mfTre-1

im
Fig.

Noa,  Required = _ Power

BEE

Floor
Area

Operations Cen-
ter with 3
Intept. Bds.
40" x 25°

Individual
Intept.Bd.
10* x 10°

Wing Filter
Roon™

Wing Operations
Room

Fighter Control
Area operations
Room®

Combined Filter-

Fighter Control
Area Opermtions
foom®

Eaeh require
25 x 307
Ceiling
Height 9*

Mobile
Tactical
Control
Center

Two 2-1/2 ton
6x6 trucks

and two l-tom
cargo trailers

T.M., ar
Instr'n
~Book

¥.E.Co.
X6l684

SCame os
SC5-5 ex=
cept only
one eng.-
alt. is
provided

Commercial T J1-438
105=125Yy  T™ 11-9%8
50=60 cy= (eng-alt)
cles a=o

or from 2

eng.-alt.

(3 xVa)

provided.

Hemnriks

Compomnents are sane as those uwsed with
SC5=5 equipment excest switchboard.

Epnipment included for one Oper. con—
ter, 3 Intcpt. Bds. and 3 radic terms.
All of the 3 Intept. Pdas. may be asso=
cinted directly with or one mmy be lo-—
cated remotely from the Oper. cemter.

Telephone equip. works with the same
typea of external esircuits as SC5-5
oquip. The AC pwr. control frome some
as SCS-5.

ne section of W.E.Co. Specinl cordless
5068 FRX (3 magneto and 2 common bat-
tery trks., 12 lines) provided as ad-
ministration switchboard.

Arrmged for wmiversal ocperation as a
wing filter center, wing operaticns
center, Tighter—control area opera-—
tions center or a combined filter-
fighter control area operations eenter.
Equipment includes telephone facil-
ities, furniture, plotting and lighting
equipment, power cabinet, storage bEt-
teries md two engine altermators.
Packing cases used as platforms and
benches.

A mobile tactical control center am-
ploys two standard 2-1/2 tom (6x5)
trucks for mounting and transporting
platforms and cabineta, and two atand-
ard l-ton cargo trailers for trans-
porting the two eng.-alt. Details for
mounting cabinets and platforma in
trucks provided as part of equipment.

Telephone equipment arrsmged for inter-
communication apnd for conuection to
lend lines and radio sets. Poaition
units of two types; one a telephone
unit and the other a five-line unit;
permit ready transfer of lines to or
from a poajition. Equipment inecluded
for resotely controlling sixteen of the
commonly wsed Signal Corps radio seta.

Excapt for common battery awitchbosrd
trunks circuits mentioned below aig-
n:ling on land lines is magneto.

Two Switchboards AD-72, 12 lines esch,
are provided for use as administra-
tion switchboard., Two common battery
trunk wits for connection to cemtral
offices each containing 2 circuita,
are provided as supplementary equip—
ment.

'ummmmmwupmu in separate
9'x 9" room and resainder will require room 21* x 25°,

bl.irl}mndmitorhnrd nisy be placed in separate
9* x9% room and reminder will require room 25" x 25°.



Par. 503

Shown Operating
Nomenclature in Floar T.M. or
Type Fiz. Area Instr'n

Sane __No. Hos. _Heguired Powar Book Remnirks

Control SCR=372=-A 506 E-55 Power for AN-08-40 Mobile arrangement of centrnl controlling

Sat trailer= battery SCR=572-2 point for Control Net System S3C5-3. Cen-
Over-all charger, trol Set mounted in Trailer K-55 is dlwided
dimensicns station into control room containing intercept
Z1-1/5" heatars and plotting board with essocisted control
long station positions and status board end operator's
10" high lighting cabin containing radio operator's control
a' wide equipment squipnent, D/F plotting boerd and 3,

{from Power HD-72 Swbds. All lines are connscted to
cargo TUnit PE=99A switehboards so that any line may be con-
trailer - {included) nected to any other line or cirzuit.
Over-all or from LISV
dimensions a-c 50-50 Includes following radio control umits:
12" long cycles com= 3 = RM-25-A
6% high marcial pwr. 2 - RMi-26=-A
6* wide iine capable 1 = RM=-28-A

of supplying 1l = RC=113-A

at least 5.5 and 20 Telephone Repenters EE=-99-( ).

KA Power unit PE-99-A is mounted in a ome=-

ton carge traller.
PLATFORM POSITIONS
FILTER INTERCEPT
~ BOARDS ‘] ! BOARDS

FIGURE 501.

-L...'t_fé&i;,' 2

N

Information Center Syatem SC3-5
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FICURE 502. Information Center Systen SCS-5-( ).
(Typical Frames)

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

FOSITIONS AENCH

PLATFORWY , SEATING [ POWER AND

wr. ST -

L POWER UNITS ""J

FICURE S04. Operstions Center AN/TTQ-1 FIGURE 505. Operations Center AN/TTQ-1.
Equipment Packed in Truck Equipment Mounted in Truck ss Mobile
Tactlieal Control Center

COmTROL Nl

FIGURE 506. Control Set SCR-572-A
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Par. 804

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

Weight of
Iargest Package Total Welght

Signal Signal No. of {Pounds )} (Pounds) Total Cu Ft
Corpa Corma Additionn]l Pacimges Packed Packed Packed
Type Stock Equipment par for for for Ship
Number  Number  Required System  Export Not Export Net  Export Net Tons
Informstion Nono Noc eopary 91 1,330 £0,330 1,530
Cantear 3yo- lighting
ten 365 equipsent,

mtteries,

clocks and

paint.
Partahble 6Z6231 Nocoapary 41 1,420 1,350 16,163 12,758 1,044 702 26.1
Filter lighting
Center oguipment,
TC=15 clocks and

paint.
Operations 4C5990-1 None 24 a10 650 7,660 6,500 82 260 9.6
Centor
AN/ TIQ=1
Control Z85T2A  Nome 2 12,100 20,000 16,900 4,000 100
Set
SCR=-5T2=A

40 cu ft = 1 ship ton
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Par. 601-603

CHAPTER 6
WIRE AND CABLE AND CONSTRUCTION INFORMATION

Section I
Genaral

6501. INTRODUCTION.

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

b. Data on the physical and electrical
characteristies of common barewire,
rield wire, field cables and lead-covered
cables together with stock pumbers and
logistical data as applied to this ma-
tarial are given in sections II, III and
IV. To aid iIn planning, typical tables
of material requirements for bullding
100 mile units of wvarious types of lines
are provided. Shipplng data are includ-
ed to permit the provision of the re-
quired communication chennels, employing
the minimum shipping faeilities. 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.

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

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

6. Information eoncerning submarine
cables is given in section VII.

Section II
Open Wire Lines

602. GENERAL. In addition to the elec-
— Trfcal and physleal properties of
bare wires and other pertinent informa-
tion this section glves examples of the
material requirements necessary to make
up 100-mile units of wvarious types of
open wire lines. Examples are given for
both tactical and fixed plant. These ex
amples should be used as guldes only.
The examples cover types of construction
suitable for use under weather conditlions
experienced in various geographical aress.
Becausa of the widely varying conditions
to be met in the several theatres of op-
eration, and eonditions of supply, it

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

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

603. STORM 1.OADING.

e, In the United States,communication
lines are deasigned to withatand three
types of storm loading (see sleet storm
map in ™ 11-368), namely,

(1) Normal wind pressures of 12
pounds per square foot (about 70 mph)
on the projected ares of wires, st a
minimum temperature of 30°F. This is
termed, ™light loading®™.

(2) Normal wind pressures of 8
pounds par square foot (about &0 mph)
on the projected area of wires covered
with 1/4"™ radial thickness of ice at a
minimum temperature of 15°F. This is
termed, "medium losding”.

(&) Normal wind preasures of 8
pounds per square foot on the projected
area of wires covered with 1/2" radial
thickness of ice et 8 minimum tempera-
ture of 0°F. This ls termed "heavy
loading®™.

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

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

For instance, even in latitudes under
30® there are locations having eleva-
tions where ice and temperature con-
ditions would indicate the advisability
of using heavy loading area construe-
tion.
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109 G.8. W-145
083 G.I. =76

109 G.I.°

134 C.1.°

148 0.1.° ®=75

165 G,I1.°

208 ¢6.1.

238 G.I1.°

Wire W=503
Mossengor

Wire B=115
Messenger

Wire =90
Messanger

Wire ¥=116
NMessonger

14153 080
1A809,.104 0,104
14808.5  0.128
0,104
1A808,1 0,128
.080
1A74 0.104
1A808 0.128
1AB08.2 0,165
1A145 0.109
1A76 083
1AB12 0.109
1A810,1 0,134
1A7S 0,148
1A7SA 0.165
0,208
0,238
1AS0S 3/16
1A115 516
1A90 afe
1A116 7/16

11,500
18,000

4.0
5.9
8.0
12.0
18.0
17.0

42.0

42,0

Have 40f of the condue-
tivity of copper wire

304 of conductivity of
eopper wire

Hard Drawn

High Strength

z.od, g.8., 7-.065 in.
strands

M, G.8., 7=.109 in.
strands

10M, G.8., 7-.120 in.
strands

m. 0.8-. T=.144 in.
strands

‘B—B = Copper Steel, CU = Copper, G.I. = Galvanized Iron, 0.35. = Galvenized Steel

'hrc wire is furnished in coils (19* eye) wrapped with paper or fiber covering,
mnd net weight and pucked weight are approximately the same.
may be obtained in lengths of 250, 500, 1000, 2500 and 5000 feet. Lengths of
250 and 500 feet (also 1000 feet for W=503 omly) are furnished in coils,

Lengths of 1000 feet (2500 feet for W=503) smd greater are furnished on wooden
reels weighing 40, 50, 90 and 130 pounds, (requiring ahipping space of 8, 11,
16 and 28 eu, ft., respectively depending upon the quantity ordered. The

shipping data givem are based on the use of a 40=pound reel.

SDaed primarily for somstruction parposse.
%commonly used desigmation for mominal broakimg strength.
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S Par.,. ol

605. TRANSMISSION DATA ON OPEN WIRE LINES.

Honrepeatered
Talking Range
D.C.Rea. 10D-Cyole Approximate Attemuation® - Miles for
Type Ohms per Impedasnce db Per Mile Het Loas of
Nams Bo. loop Mile Ohma 1Ke B8Ke llKe 20Ke 30 Kc 6db 18 db 0

a. Bare Wires”

080 40% C~5 W-153 42.8 791-j481 Dry - 0.23 0.31 0,32 0,53 0,33
Wet = 0.25 0.34 0.35 0.36 0.37 24 72 120

104 40% C-S 23.5 686-J335 Dry - 0,16 0,20 ©O0,20 0,21 0,21
Wet — 0,18 0.22 0.2 0.24 0.2¢ 33 100 165

128 40% c-8 16.7 613-j227 |©Dry - 0.12 0.14 0,14 0,14 0,15
Wet - 0.13 0.16 0.l6 0.17 0.18 46 140 230

104 m 0-5 33.8 ,'.D-m m _— 0.31 0-33 °|m 0.39 0.39
Wet - 0,22 0,30 0,31 0,32 0,33 27 a2 136

128 30% C-8 28.3 649=j291 Dry = 0.15 0.19 0.20 0.20 0.20
Wet - 0,17 ©O.22 0O.22 0,23 0.24 35 106 176

oa0 cu 17.5 680-3J235 Dry - 0.1l 0,13 0O.l4 0,16 0.19
Wet - 0,13 0,15 0,17 0,20 0,24 46 140 230

104 CU W74 10.3 6l4=j145 Dry - .074 .089 ,099 0.13 0.15
Wet - .ﬂﬂﬁ 0-11 0-13 0-15 o-lg T2 315

128 CU 6.8 580= 197 Iry - .062 L071 080 0,11 0,13

Wet - .061 088 0,100 0.14 0,16 100 300 500
165 CU 4.1 545-160 Dry - .034 .056 .064 .0B4 0.10

"t - .m .0?2 nm 0-1—1— 0-1: 1“ m ?25
109 ¢.5. W=145 75 1230=-3630 Dry — 0.30 1.1 1.3 1.7 2,0

Wet - 0.31 1.1 1.3 1.7 2.0 19 57 a5
0835 Galv.rm W=76 130 1380=-18350 Dry = 0.36 1.2 1.4 2.1 2.5

Wet - 0,37 1.2 Lk 2.1 £.5 16 48 80

b. Twin Pairs®

W-110-B =0.W."* 93 Dry - 0.43 0,66 0,68 0,70 0,73

Wet - 0,46 0.68 0,71 0.75 0.79 13 39 65
W=110=B ™Trees" g3 Dry - 0,44 0,68 0,70 0,75 0.80

Wot - 1.1 1.6 1.7 2.1 2.6 5 16 27
W-143 *"0.N." 17.5 Dry = 0.13 0,14 0,14 0,16 0.17

Wet = 0.14 0,16 0,17 0.20 0.23 43 150 215

®gttenuations are for side circuits at 70*F snd assume use of
insulators IN-15 and IN=-128 in gpod comdition, that trees,
brush, ete. do pot touch wires and that recommended construc-—
tion practices are followed, FPole spacing is assumed 200 feet
excopt for 080 W,.D. copper and twin pairs for which 150 feet is
assused. Pln spacing in all cases is assumed to be 8 inches.

'c-a denotes copper-steel. Percentage 1s conductivity relative
to copper.

°1ho wires of one pair used in parallel form one side of the
circult and two wirea of another pair form the other side.
The "0.W." (opem wire) twin pair 18 assumed to be strumg like
open wire on insulstors and poles with B8* spacing. The “tres®
twin pair is made of two W=110-B paira tied to trees and
spaced 8" to 24" apart. Attenuations apply when there are
few contacta with foliage, etc,
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WIRE LINES WITH 4 x 4 LUMBES
o ARNEAD

Stock 1-Pair a-ntr 4-Puir Pair on
Dessriptics Busber  Lime® Line Lize Existics Line
Lomber, treated, 2* x 4" x 20* S4Z705 800 B0 800 -
Iaomber, treated, 2= x 4" x 24° SaET24 &00 800 &00 -
Iymber, treated, 4" x 4" x 20* SAZTZ0 3,600 3,600 3,600 -
Pole®, Clags 7, 35* SASE35-1 16 16 16 -
PF-22-4, B-pis, T'4" SA1592 2,300 2,300 4,000 -
Pin PF-59, locust, 8% SA3059 7,400 14,800 29,600 7,400
Insulator IN-15, Toll, gzlass, SGSP ;{515 7,400 14,800 25,600 7 400
Ingulator I5-128, Tramsposition, glass 3C1AIS-53 400 B0O 1,560 400
Wire ¥=153, 080 C-5, 40% conductivity lalss 20,000 1bs. 40,000 lbs. 80,000 lbs. 20,000 lbe.
Bolt, earriage; 3/8" x 4%, C.I. SH1106-4 640 &40 = o -
Bolt, earriage: 1/2* x 4-1/2", G.I. 581108-4.5 800 800 A0 -
Bolt, maehine: 1/2* x 67, C.I. SA1S08-6 4,500 4,500 4,500 -
Bolt, mchine; 5/ x 10*, 6.1, SE1S10-10 200 200 =200 -
Brate F¥-4, crossarm SBZ104 640 =2 ¥u] &40 -
Cable lengths® (105°) with commectars,
mads from Cable Assemblies OC-358 16 32 4 15
Clamp P¥-51, or Bubbard No. 7402,
guy, 2-bolt S|I0EL &40 &40 -2 "] -
Cosnector, bridgiag, Fo. 34 SZ1405 20 180 300
Bail, common wire, &-4 6L1406 30 1be. 100 1bs. 200 lbs. S0 1lbe.
Wail, comon wire, 12-4 GL1412 400 1bs. 400 1bs. 40 1bs. -
Hail, common wire, 20-d GL1430 100 1ba, 100 1bw. 100 1be. -
Protector, telephone line, S-pair SC2200 16 15 16 -
Ring F¥-74, bridle, Cetype, l-1/4"
eye, G.S. |30 100 180 0 100
Screw, lag, 3fe" x 3-1/2+, ¢.1. SHIO006-3,5 640 540 640 B
Sleeve, CU, for 080 -5 (C-080-C) ais6la.l 1,250 2,500 5,000 1,250
Sleeve, G.S., for 109 guy wire,
(5-109-Q) GNYT09,.2 1,200 1,20 1,200 -
Wsher, square, G.I., 2-1/4" with
11/16" hole S820209-11 10,000 10,000 10,000 -
Wire ¥=110-8 1E1108X 5,000 r¢+. 10,000 ft. 10,000 ft. 5,000 ft.
Hire =143 18143 400 rt. 600 ft. 800 Tt. 200 ft.
Fire ¥-145, 109 G.5. LA145 1,500 lbe, 1,500 lbs. 1,500 lbs. -
Wire, messenger, Z.2, Ttilities
grade, 3f16* 1ASCY 10,000 ft. 10,000 ft. 10,000 ft, -
Wire §-154, tie, 080 CU, sumnealed, 19 1il54 250 lba. S00 lbs. 1,000 lbe. 20 1bs.
Estimstes for 100-mile wmit:
Weight, short tons z15 = 58 15
Shipping space, cubis Teet 12,350 13,040 15,620 660
Suip tonsd 309 328 390 15
Construstion time, based upom average
terrain and weather conditioms,
man-days 1.1 1,50 1,480 390

S is list inciudes a limited amount of spare matarial asd is to be used as & guide omly; require-
ments for the particular situstion must be determined. Cosmercial experisace indicatss that
about Z0 spare material is required. Construetion of tacticsl open wire lines is covered in
™ 11-368.

‘ﬁ-ﬂrﬂhnﬂﬂ-.mmmh“m&ﬁlm-ﬂm—.
‘a.mmtm'l with comnectors, made from Cable Assesblies CC-358, are used for under-
ground raillread crossings. Opss wire crossings with poles, treatsd, Class 7, 35'; are pref=-
arshles. However, if lomg poles are pot available, wdergromsd crossiogs should be used.

‘m;m-—uthm-. e.

112



Par. 807

*a4J "no 0% o3 Tenbe pomnsss woy n.naao

*§90UBIESTO UISIUIEE 03
aydtey jueiorjins Jo oq jstw seyod oy3 ‘eujr FuTis|Xe UV WO POT[PISU] ©q O} §] WIUSSOJO PUCOEE W i

*gog=TT ML U] PeJeaAcd €] seuj[ oJym uedo [¥273093 JO UOTIINIIEUmO] -“pesynbel s} [eflesem
ereds g0z IN0QE® 1843 S91WOIPUT eowejledye TRIOJONmO) “POUTEISIep ©q IENW WOIIEM S JeTnojired eyl JoJs
sjmemeIinbes !L{uo epir® ® sw pesn 9q 0] S pue [UjIelem elede JO JUNOES POYJIWI] ® SOPNTIU] ISTT STUL,

Q
-
L=

00s‘z 0ss'1 o2s't 00%'T sfop-usm ‘suc}3TpUCD JayjEeM pUEB

06€

uyelle oFureaw vodn peseq ‘swy] TOTIONIISTOD

o1 94 948 699 Lg9 %9 . gosumo3 dyug

099 00%‘s 090°ge 09c“Lz o620z 0g9‘sz 3883 ojqne ‘eowds Fuyddyyg

ot czT oTL 255 02s %05 suoj 3Io0us ‘JuFiem
q7Un eTTE-00T I0J S818W[1SE

sq 052 eqY 000°T  *€qT 000°2 “sqT 000°‘T  °©qQT 00G ST 0g2 ¥SIVI =61 ‘poTweute ‘1) 080 ‘913 ‘¥ST-A SIIA
- - *43 000°12 *3J 000°T2 *3J 000°T2 “3J 000°‘12 SOSYT  «9T/¢ “opedd seI3IT[IN ‘M2°Z ‘IeJusesem ‘aliA

- - *17 000°0¥ *1J 000°0F ~3J 000°OF “3J 000‘OF STIVT «9T/¢ "K9 ‘IeFuessaw ‘CTT-M OIM

*3J 000°c 13 000°0T *3J 000°02 “aJ 000°0T "3J 000°OT *3J 000°c YEOTTHT €-0TT-A °I1a
- 000°2T 000*¥2 00021 000°2T 000°2T T1-60202€S eTo0y «9T/TT WITA o%/T-2 '"I'D ‘sJenbs ‘Jaysem

05z 1 000°s 000°0T 000°‘c 005z oSzt T*¥TI9CN9 5-80-3 ‘s=0 080 I0J ‘N0 ‘aasslsg

- 000°y 000‘8 000°‘¥ 000y 000“¥ S "S—-0000THS *1D "az2/1-¢ X «8/g *Ful "medss

001 00¢ 009 00¢ o8t 001 02e68S  “S°O ‘eke .p/1-T ‘edf3-D ‘oTPIIQ ‘pi-id FulH

= = 089 T 089°T 089°'T 089'T T-cg9tdsS 370q .8/G 07 ‘oTPuw ‘370q ‘sheTquiyL

“8qT 0C *sq1 002 *eqQT 00¥% *sql 002 *sqT 001 *sqT 0S 20%119 P-9 ‘elim vomwmoa ‘TyEN
08 oog 009 00¢ 091 06 COFTZS Ve °"ON ‘Puyipriq ‘Iojosuuod

= = oot‘z 001’2 00T:2 o0T'2 0S¥eEs —— 3709-¢ ‘4n¥ “9c-I4 dwerd

- - 090°T 0s0°T 090'T 090°T T9028S  1Toq-2 “inD ‘ZOFL *ON pIEqQnE Io ‘To-id dwepd

= 000“¥ 000°s 000‘¥ 000'¥ 000y $0Tz24s WIsss0JD ‘$—id s08Ig

- 094 0251 092 09z (0}:7) ZT-0TSTHS *I*D ‘w21 X «8/c ‘auygosm ‘31od

- 00%‘T ooe‘z 00% T 00P°T 00%°1 OT-0TSTHS . *I'D ‘w01 X «8/S ouUrgoww ‘370§

- 000“y 000°s 000‘¥ 000*¥ 000'% 8-0TcT8S “I'D ‘w8 X g/c ‘euryoswm ‘3704

- 000'y 000‘s 000*y 000"y 000"y $=90TTES *I°90 ‘¥ X .8/¢ ‘efuiiie ‘3T0@

- - 089°T 089°T 089°T 089 T $0LES *I*D “49 X 48/¢ "y-HV pog Jomwoumy

*EqQl 000°02 °“=4T 000°08 *=q1 000°09T *“SqT1 000°‘08 *"=qT 000‘O¥ “=qT 000°02 £STVL £37a130onpuco ¥0% ‘S-0 080 ‘SST-A SITA
00¥% 09T oz1'e 095‘T 008 00¥% £S-CTaTOS seeT? ‘vorjysodsweil ‘gZT-NI JojeTnsul
00¥“s 00% ‘8z 00895 00¥ ‘8z 008 ‘3T 00¥% ‘L sTSag deos sse(? ‘TI0L ‘ST=-NI JoisInsul
00¥“s 000“62 000°8S 000‘62 008°%1 00%“4 6502YS «8 “3snooT ‘gg-id uid

- oos‘e 008°s 006°e 006°g 006‘s 26STVS a¥=si ‘upd-g ‘y-zg-id mImss0I)
= = ¥2 2 y2 ¥z T-0%28¥S - 409 ‘9 ssw]) ‘peymely ‘erod
- - i 4 ¥2 ¥z 2 T~GS2CVS +GC "4 sswI) *pelwels ‘srod

o - 02T 021 0zZ1 02T ¥O2EVS 1+0¢ "6 s8R0 “pejsexy ‘srod

- - 092 092 09z 09z ©-GZZTVeS 462 ‘6 seeld) ‘pelmarl ‘erod

- 009‘s 000°T 000°'T 000'T T-222EYS 22 ‘6 sseId ‘peaweri ‘erod

- - 009°z 009°2 0092 ¥=0ZZEVC 402 ‘6 sEeld ‘pajeery ‘sTod

SUy1 SoiacixE  ©died ¥ JO i “eoyT ~eurl [Tiwi JoquNN woT3e[a95ad
wo Jyed qEIBES0ID Iyed-g Iyed-¥ Iyed-z ayed-1 ¥o038

TSTOTITPPVY T TeTmoTITIPPY
TTeisul of ejerduwo) w
IIwisu] of

$PUTT JO SeTIN 00T J0J S813j3UenDd

113



808

Par,

23 dbo#oa.nlﬂnl!aﬂﬂ.n:mu

‘E2URINSTD UTRIOIRE o)
3TP0Y 3TOTOTIING JO eq 3enE seTod 9u3 ‘eUTT PUTISTXC U UO POTIFISUT 0 03 ST EIESOID DUOIE ¥ JI,

“g9S-T1 KL UT paJeico S} SeU]] oIta wedo [w2]39®3 Jo Uorjandjsuo) “palinbal s} Terlejsw
sxed ﬂlﬁ InOgE 3I9Y3 SOINITPUT sImelIedie [E2oI9WEC] “-PEUIEIS]EP ©] JENW UCTIEN3IE JUTno[ided oy3 Jog
9 nbaes {£7Tuo epIn¥ ® $® pPasn 8q 0] €] puUs TRIIeqsm olwds JO JunouE pelIWEI] ® SepnIaIwW] 211 mun.r-

o%e 084 o1tz 0s¥'T 0s2't 09T'Y sisp-UBm ‘SUOCTIIPUCS JSUJBAA DU
uyeliys] aferosim wodn paseq ‘ew]] UDOT3ONIISUDD

ST ST L04 2cg ¥2S 605 . ofT03 dyus

003 009°¥ 062°82 00122 096°02 o9s‘02 e8] o1qno ‘eowds Fujddius

.
st 20T ¢€8g C¥y o1¥ 0% suoq 3I04s ‘AuFIeM
370N o[TE-0Q0T JI0J S:IWW[ISE
*8q1 002 *sqT 008 *sq1 009°T *sq1 008 *sqT 00¥% *8qQT 002 FSIVT ‘pafuweuun ‘N0 080 ‘oY1 ‘$ST-A SIIm
- - *32J 008° 9T “3J 008°9T *3F 008°9T  *3J 008°91 cOSVI  «9T/8 _.uﬂu S13ITII0 'R2°2 ‘Jedvessem ‘eliM
- - *33 000‘2g *3J 000°2¢ “33 000°2¢ “33 OOO'zE STIVI «9T/c ‘Wo 'Iefuessewm ‘G- oITM
*3J 000°g *3J 000°0T "33 000°‘02 *33 000'0T -3J 000°0T "33 000°S YHOTTET g-0TT-8 SITA
- 00s‘s 000°6T 00s's 008°6 00c s TI-602028S  OToU «9T/TT WIIA &¥%/T-2 ‘*I'9 ‘edunbs ‘Ieusem
0sz‘1 000°s 000°0T 000°‘s ocs'z 032'1 T ¥T9SN9 (o-080-0) “S-D 080 X0 ‘0D “sasers
- ooz°c 00%‘g 00zZ‘s ooz'e ooz‘e ¢*¢=-5000Tde “1°0 ‘u2/T-¢ X u8/¢ (¥u1 ‘maidg
00T o0og 009 002 081 00T 0Z2S5HS *g'0 ‘efe W%/T-1 o&..anu oﬂ.«ua ‘pu=id Soty
- - ozc't 0z2'T 0z2e'1 oze't T-3¢8T8S 31709 .8/c 07 ‘eTdwm “370q ‘efeTuwWyyL
-eql 0¥ *saY 091 *sql 02¢ sqT 091 *sq1 08 *eq1 O¥% 0¥ TT19 P~0 ‘el UOmECO ‘TTBN
08 002 009 00¢ 091 06 CO¥TIZE Ve oK ‘Surfpriq ‘Iojosuumod
- - 089'T 0891 0891 099'1 oceggs 2T0g-¢ ‘An¥ :95-id dwwld)
- B 0%8 0¥ o¥8 08 190¢8S¢ 3T°q-z “£nD “ZO¥L "ON pIeqqny IO ﬂounm dwa
- ooz'e oo¥'o ooZ's ooz's 002'c »0T28S WISSSOI0 ‘v-dd somag
- 009 002°T 009 009 009 2T-01STES “I*D ‘w21 X 48/C _._.:l.l ﬁon
- 0011 ooz‘2 00T“‘T 00T't 001’1 0T-0TS1ES *I°9 * =0T X «3/c ‘eurmomm ‘17og
002'¢ 00% ‘9 oog's oo2‘e 00z's 8-0TSTHS *I°0 ‘w8 X n g ‘sulgom ‘704
00z‘¢ 00%:9 002 ¢ 002S ooz's ¥-90TTHS TITO ‘a¥ T 48/g “eFwriiws ‘i@
- - oze’'1 02e'1 0z2e'1 oze‘1 »OLES *I'9 ‘.9 X ..m S ‘$-HV POH JOQdUY
*8qT 000°02 °~SqQT 000°08 "=qal 000°09T *Sq1 000°08 “SqQT 000°‘O» “saY 000*OZ SCIVI £37ajjonpuce 0% “‘S-D 080 ‘SST~-M oIIA
00¥ 09s’T ozre 09¢’T 008 00¥ £6=GT81D8 ssu1d ‘voriysodsusil ‘SZI-NI JorwTnsul
0009 ov¥ 22 083y ¥ or¥'2z 000‘21 000'9 sTSoe dsos ‘seeT¥ ‘TTal ‘ST-NI Jojwnsul
0009 ooz'ez 00%* 9% ooz'ez 000°2T 000*9 B6S0CYS «8 ‘3sno07 ‘eg-id uUld
oot‘e ooz‘9 ooT'e 00T‘g oot ZESTVS w1l 39.@ d:nm;hm wiwes0I)
- ¥z ¥z ¥z ¥z T-0%2e% +0¥ *9 SSEID ‘pejmey ‘eyod
- ¥z ¥2 ¥z e T=cg2eve iSe a $89T1d uoalu» ‘aTod
001 001 001 001 PE2CVS 108 o SSEID ‘pejweny ‘eTod
002 ooz 002 00z g=5ZZEVe 162 ‘6 sSBID ‘pejmely ‘elod
ooe*z 008 008 008 1-222e%C 122 6 sEB) ‘pelmaryl ‘syod
- 000°2 0002 000'z ¥=022¢Ve +02 "6 sSWID ‘pejwely “eyod
Suyl Suiisixd  sITe: ¥ JO auT1 TeuTyl suT] suy1 Iequny uciidiIsead
uo ITEd QEIESE0ID I7ed-8 Ired-¥ I7ed=-2 Iyeg-1 9038

TSTOTIIPPV 1 1suoI3Ipey
11=3su] ol 2ja7dEc) ®
1315318l og

e®UT1 JO ss(t@-00T J0J sS8T31T3Tend

"SVAHV ONIOVO] REDLS MAIGEN SNVe: J004-002 'oFI0: GNOOH HLIA FAIM NZAD TVO1L0VE 40 NMOIZOMBLSROD HOJ SIVINELWA 809



Description

Pole, treated, Class 7, 30°

Pole, treated, Class 7, 35'

Pole, treated, Clasa 6, 40°

Crossarm FF=-92-A, B8-pin,
Trag®

Pin PF=50

Insulator, glass, Whitall
Tatum Ko. 1

Insulator IN=128, trans-

poaition glasa

Wire, 104 £-5, 40% con-
ductivity
Wire W-74

Anchor, guy, Matthews,
Serulix, 8* (with 6' rod)
Aachor Rod Mi-6-A
Anchor Rod AH-7-A
Anchor Rod, 1/2"x7'-6"
Anchor Rod, rock guy,
1* x 18", thimbleye
bolt aad wedge
Anchor, swamp, Bcrew type,
12", for use with 2" pipe
Bolt, earrisge, ¥8" x 4",C.I.

Description

Quantitios
for
100=miles
Stock of Line
Number 4 Pairs
SARZI0=-1 3,800
SABZ3S 50
SAI240-1 40
515492 4,000
SA3059 32,250
3G1815-1 29,000
IG1815-53 2,200

1A509.104 135,000 lbs.

1A74 Substitute
for Wire,
104 C=5
1A90 20,000 rt.
1A115 40,000 rt,
1la812 10,560 ft.
laB12,.2 2,000 lba.
1B50 10,000 rt.
1B110BX 10,000 rt.
1B8806.1 1,000 ft.
1pAl4.16 1,000 ft.
3G1875-500 200
361875-502 80
AG1875-504 50
321403 200
4RY926 400
4R930 400
SAS58 200
SABOS
SAS710 200
SBlOl 100
Saloz 800
88109 300
SR308-6 300
SH706A 8zs5
SB707A 310
5BB08-7.6 100
5Bp816=1.5 0
RSN S0
SE1106~-4 8,500

Bolt,
GOI-
Bolt,
6/
Bolt,
5/8"
Bolt,
5/8"
Bolt,
65/8" x 20*, G.I.

double arming,
z 14", G.I.

Bolt, eye, 5/8"x10", G.I.
Bolt, eye, S5/8*x12%, G.I.
Bolt, eye, 5/8*x14", G.I.
Bolt, eye, 3/4® x10", G.I.
Bolt, eye, 3/4" x 127, G.I.
Bolt, bent eye,

5)‘& x 10.' G.I.

Bolt, bent eye,

s/a* x 12*, G.1,
Bolt, bent eye, 5/8" x 14",
G.I.
Bolt, bemt eoye,

3/4" x 10%, C.I1.

Bolt, bent eye,

3/ x 127, G.I.
Bolt, bent eye,

3/4" x 14", G.I.

Bolt, machine, ¥8"x6%,C.1.
Bolt, smehine, 5/8" x8%,G.1.
Bolt, machine, 5/8"x10%,0.1.
Bolt, mmchins, 5/8%x 12v,C.1.
Bolt, sachineg 5/8%x 14",C.I1.
Bolt, mechine,5/8"x 16%,0.1.

Bolt, machine 5/8"x 187,G.1.
Brace FF-B83, (side arm)
Brace F¥=4

Bl‘l!.-, “ﬂiﬂl.
Hubbard ¥7986

Bracket PF=66, (drop)®
Bracket FF=67, (phantom
trumsposition)®

Clamp, cable, 7/16"

Clamp, ground, streand;
Hubburd #8956 or oqual
Clamp ¥FT-56, 3-bolt guy
Connector, atrand

Eye-nut, thimbleye, G.I.,
for 5/8° bolt

CGround Rod CP=-26

Hook, guy, "J*", 4~

Nut, square, G.I. for
5/8* bolt

Pin PP-62, (for transpoai-
tion bracket)®

Pin, ateel, Hubbard 8005

or

Ring FP-73, (1/2%)

Ring PF-74, (bridle, 1-1/4")

Ring PF-75, (bridle, 1-5/8")

earriage, 3/8" x 4-1/20

Quantities

100-Nilea
of Line
4 Pairs

Stock

SB1106-4.5
SR1Z10-14
SB1210=16
SE1210-18

SIN

v BeSE88EEEs 9 5 u B b yeweES § B B O

g Bal o8s ¢

SBE3Z20
SBSG310
SEE320
SBS326

g§88g

SThese items are required only when transpositions are to be mde on brackets in-
stead of on Transpoaition Insulators (IN-128) in the menner described in T 11-2253

Open Wire Conatruction for Fixed Plant Application.

Tble continued on next page



Par. 609-610

Description

Ring, drive, 5/8%, G.I.
Serew, lag, G.I.,

1/4® x 2-1 /2"

Screw, lag, C.I.,

1/2* x 4-1/2"
Sorew, lag, G.I., 1/2" x6"
Screw, wood, fl4, 2",

RH, C.I.

Servisleeve for 5/16"
strand

Staple, G.I., 1-1/2"

Step PF-37

Strap, storm guy, G.5.,
Hubbard #6001

Thimble FF-44

Washar FF-T7

Washer FF=78

Washer PF=79

Washer, square, G.I.,
2-1/4", with 11/156" hole

Washer, square, G.I.,
Hubbard #7817 or equal

Washer, curved, G.I.,
for 5/8" bent eye bolt

Stock

Numbar

! i S FOR CONSTRUCTION OF OPEN WIRE LINES FOR !IIBD PLANT
L:mlmmﬂl.! Ll, STORM LOADING AHEAS,

S5B9536
SBLO004-2,.5

SB1000B-4.5
$810008-6

SH14014-16
SB1S500
SB17001.5
SB17137
SB17511
5H18044
SB20077
5820078
5B20079
5B20209=11
SB20212~-13

GB20310

Quantities
for
100=-Milen

of Line Stock

4 Pairs Description Number
400 Weaher, round, G.I. Sha2tall

Protector, telephone,
50 line, S-pair 552200
Paint, ready mixed orange,

5,000 lead base, Signal Corps 661510
100 Noil, common wire, 6-4 6L1406
120 doz. Nail, common wire, 30-4 6L1430

Nail, wire, 60-d 6L1460

2. 500 NWeil, roofing, #2, 1* 6L2001
" 40 1bs. | Sleeve FT-88, (copper #10

2,400 B3, 4-3/4" long) ENS588

Sleeve, splicing, SCL-696-A,
250 Nisopress, C=104-Q BNS610.3
200 Slesve, offset, dead-end,
200 Nicopress, 91-102T ain621-2
500 Solder M-31 aN753L
10,000 Solder, wire, half and
half, #10 aN7600
2,000 Tape TL-83
Tape TL-94 aNB594
100 Fipe, carbon steel, fed.
Spac. WW-P-405A (2-inch,
1,400 in 10-foot lengths)

610. OPEN WIRE LINES - SHIPPING DATA.

Quantities for 100 Miles of Line

Quantities

100-M1iles
of Line

4 Pairs

10 gal.
300 1be.
100 lbs.
200 1lbas.

25 lbs.

5,000

1,000
20 1bs.

20 1bas.
100 rolls
25 rolls

627557-2.2 200 ft,

1 Pair 2 Pairs 4 Pairs 8 Pairs
Tactical Line Shipping Shipping Shipping Shipping
414 Lumbar Supports, Welght Space Weight Space Weight Space Weight Space
L50* Soen Lbs. _ Cu. Ft. Lbs. _ Cu, Ft. Lba,  Cu, Ft. _ Lbs.  Cu F%,
Poles and Crossarms 386,600 11,550 386,600 11,550 454,900 12,720 This type of
Pins and Insulators 11,900 370 25,800 740 47,600 1,480 comstruction
Wire 20,000 320 40,000 640 80,000 1,280 is not used,
Accespory Materials 11,200 130 1l,600 130 12,700 140
Total 429,700 12,350 462,000 13,040 575,200 15,620
Ship tons® 309 326 390
Tactical Line
Round Poles, 150" Span
Poles and Crossarms 925,000 24,110 925,000 24,110 925,000 24,110 1,109,000 29,330
Pins and Insulators 11,900 330 23,800 660 45,800 1,290 91,900 2,570
Wire 20,000 320 40,000 640 80,000 1,280 160,000 2,560
Accessory Materials &1 , 500 870 52,000 880 52,800 880 70,700 1,000
Total 1,008,400 25,630 1,040,B00 26,290 1,103,600 27,560 1,431,600 35,060
Ship tons® 641 657 689 876
Tactical Line
Round Foles, 200" Span
Poles and Crossarms 731,100 19,070 731,100 19,070 731,100 19,070 875,400 22,840
Pins and Insulstors 9,800 270 19,600 550 37,200 1,040 74,400 2,080
Wire 20,000 320 40,000 640 80,000 1,280 160,000 2,560
Accessory Materials 40,900 700 41,300 700 12,100 710 56 , 300 810
Total 801,800 20,560 832,000 20,960 B90,400 22,100 1,166,100 28,290
Ship tons® 509 524 552 707

'&iptmnmﬂiaqulhwc‘u-n.
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Par. 610-613
Quantities for 100 Miles of Line
1 Pair 2 Pairs 4 Peirs 8 Pairs

Fixed Plant Line Shipping Shipping Shipping Shipping
30" Claas 7 Welght Space Weight Space Weight Space Weight Space
Round Poles, 150" Spsm  Lbs.  Cu. Ft. Lbs. __ Cu. Ft. Lbs.  Cu., Ft. Lbs,  Cu. Ft.
Polea and Crossarms 1,729,000 45,550 1,729,000 45,5% 1,729,000 45,550 1,859,000 48,30
Pins and Imsulators 16,700 440 33,400 B30 66,800 1,770 155,600 3,540
Wire 33,700 370 67,500 740 135,000 1,480 270,000 2,960
Acceasory Materiala® 94, 504 1,950 $9,300 1,920 100,700 1,970 129, 200 2. 160
Total 1,877,900 48,290 1,929,200 49,100 2,051,500 50,750 2,372,600 96,990
Ehip tons 1,207 1,228 1,269 1,425

‘H;uﬂl based on average requirementa and do not include all of the
accossory materials listed in paragraph G609,

b
Ship ton assumed equal to 40 Cu. Ft.

Section III
Field Wires and Field Cables

£11. %ft_m%. In this section are given
e electrical and physical data on
Tfield wires and rield cables, all of
which are insulated with rubber or rubber
subastitutes. In sddition, examples are
 ipcluded of the types and quantities of
meterisls which might be required for 100
mile units of spiral-four aerial, ground
surface and buried cable lines together
with weights end shipping space requirementsa,

M.mmmmgwm.
n an aerlal instellation 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 measenger. A
method of employing messenger support,
that will withstand moat atorm conditions,
is described in ™ 11-369. While the de-
scription covers only one span, inter-
mediate supports can be handled readily
by supporting the messenger loosely with
drive hooks (PF-8l1). Whers apeed rather
than strength is important, Wire W-145
(109 high strength steel) or other wire
may ba used as a messenger in place of
2.2 strand. If cable a paer SCL
Spec. No. 694 (Stock No. 5B3459) are not
avellable as a means of attaching the

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

613. LONG RANGE TACTICAL WIRE W-143.

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

b. In aerial construction, Wire W-143
may be supported from poles and trees
like spiral-four cable, through the use
of Drive Hook PF-8l and hanger (SCL Spec.
694). A short length of Wire W-143 is
placed in the hanger along aide the wire
to be supported, to afford a tirmm grip
of the hanger on the wire. At corners
and terminal poles Wire W-143 may be
supported by Clamp FF-84 (Stock No.
5B3084). This type of clamp may also
be used in anchoring to stakes in ground
surface construction. When Wire W-143
is placed aerially the aspan length should
ba not over 150 feat and the sag in a
150-foot span should be not less than
about 3-1/2 feet.
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617. CAB - .
t 100 Miles of Lins Cabls
Asrial Line
with 4 x & tion on Existing Ground Surfsce
% Line Line® Buried Line <
~ Shipping Suipping Sipping
Baight Spaece Weight Smee Neight Space Weight  Space
Ids. Cu Ft.  Ids. Cu.Ft.  Ide. Cu Fr.  Lda. Cu. Ft.
4 x4 Lowber Supports 314,500 9,520 - - - - = =
Spiral-Four Cable® 88,400 2,440 88,400 2,440 88,400 2,440 88,400 2,440
Accessory Metarial _8m0 _ 180 1,900 0 - - - -
Total 411,700 12,300 90,300 2,530 88,400 2,440 83,400 2,440
Suip toms® 08 &5 (5 &l
“fhese rigures include 2% spare Cable Assembliss CC-358.
‘nl’ﬁ-—-lq-ltnmu.ft.
®Allow following for each overhesd crossisg (T 11-368].
Foles and sccessories; 350 lbe, 10.5 ew. Tt.
Section IV also. If these items do not meet the

Lead -coversd Cables apd Losding

818. %E&. This section giveas in-
rmaticn concerning lead-covered
cables and loading colls. It also in-
cludes placement data for aerial cable
construction, exmmples of the materials
required for 100 mile aerial cable l1ines
and dats on lead sleeves. Informetion
concerning methods of constructing ecable
lines is given in ™ 11-363 &nd im Bell
System Prectices. The loading colls and
ceses listed in this section are Western
Electric items stocked by the
Signal Corps.
quired for installing them is included,

619. LEAD-COVERED CABLES

reguirements for a partieulsr job, other
types mEy be procured. The treansmissjon
characteristies of H-88-50 and H-B8-N
circuits using these loading units and
colls are given in chapter 7. The 204CC
loading coil case and SM1]l loading units
have been discontinued by the manufac-
turer. ‘They are replaced by the 208

t case and the MF1ll loading unit,
mbich is electrically equivalent to the
SM1l unit., The case contalning 12 NF11
units is the 208A, which is ssaller and
lighter than the 204CC case dus to &
more compact assembly of the loading
units, When existing stocks of 204CC
cases are depleted, the Z0BA case will
be substituted.

= PHYSICAL DATA AND STOCK NUMEERS.

Totel
Aver. Welght Weight
Amer. Reel Welght aof RBeel & Shipping Floor
Wire Legth. Reel - Cable Cable- Space Space
GIEEO _Size m Stock No. Feet Pounds Founds Pounds Cu.Ft. $q.Fr.
- Wires Insulated with Paper
17 1l pr T.A. 1D1O17 1500 10 197 207 4 2
19 2 pr T.A. 1D253 3000 210 2825 2835 54 1z
22 2 pr T.A. lplo22 3000 2lo 2400 2510 54 12
19 10 pr L.C. 1cC401,.1 3000 304 2400 2704 51 11
JT. 1D364.3 3000 304 2880 3184 51 11
T.A. 1D564,.1,.2 3000 490 4500 4990 93 1s
22 10 pr L.C. 1lc4ll..1l 3500 304 1855 2159 S1 11
47T, 10369.2 3500 304 2205 2509 51 1
T.A. 1D369,.1,.4 4500 418 4050 4468 73 14
19 7qd L.C. 1cBl19.6 3000 385 3000 3385 64 13
JT. 10719 4000 304 4800 5104 Sl 11
T.A. 1D718.1 4000 522 6800 7322 104 16

The first three cables (one-pair end two-pair) are insuleted with rubber or sub-

stitute; all other cables