












8WITCHBOAIWS BD-71, 8D-72, 8D-12- A, AND BD- 72- 8 

of protection fI.L.'1Iin~t fUIl Jrlls growth, insects, cUI'I'(lSion, sa.1~ spn.y, 
and moisture, The treatment invoh'es the uSt! of a moisture· find 
funj:l:i -resistflnt varnish flpplied with fI spray gun or It brusll, or both. 
See Tn srG W fOl' a detailed description of th., varnish·spray method 
of moistureproofing find fungi proofing, which includes the desc: ription 
and use of equipnwnt and materials requ ired, 

CAUTION: Varnish spray mlly have toxic elfeets if inhaled, Use 
a respil'fltor if aVldlnhle; otiU"nV L<;(l , fa~ten chl-esecloth or othcr cloth 
mflter iai m'er no!!tl and mouth. 
14,2, STEP-BY ·STEP INSTRUCTIONS FOR MOISTUREPIOOFING AND 

FUNGJPROOFING (Added), 
NOI'E.-i!wl rehb< ... nt Unit )';}oJ-2- , · I, wit .. " UIWd, ",'f,,", ro SwlT~bboant U"h~ 

E&-2- B and E}:'--2-C, 

a , Preparation, Make 1111 repairs and adjw<truents neces&u 'y lUI' 
the propel' operation of the equipment. Cleflll all tlil1, dust , rust , 
fungus, oil, grease, etc. from the equipment to be prOCt·",.;e<1. 

b, Dllanembl, and Malking at the R,a. of th, Swltchboord. II I 
Unfflsten the catches on the l'Pal' panel of the switchbourd, 
121 Remove : 

lal The screws whi .. h hold the line terminal strip (fig. 9.1). L ift 
the line te rminal st rip np:l or)l illChl"; 1;<) tIm! (1<1.:",... clln be guilled to 
the wiring conlleetions. 

Ibl The tour screws whi" h hold the multiple ter'minotl str ip to the 
center panel, ReTILove the strip, 

CAUTION: Be conftd no( (0 brea~: tIo .. !('<uix. 
lei The buttery compll rt ment covel' (fig. 9,1 0), 
Idl The batteries in use and the Spill'\! bat teries. Th e batteriu ou 

not to be treated, 
1.1 The pyrnlin stri p un the tel'''( in" I st l'i P ("over. l' he pyroU7!. ,trip 

is .wt to be treated. 
III The four nuts which hold Coils C-ltiL fo',,1' dirl'Ctiuns ful' r-e · 

moving the coils see diS) below, 
Igi The lacing from the cable fOI'TIL. Separate! Ire wires of the cabl~ 

as shown in figure 9.1. 
131 Cover with mflsking tflpe : 

101 The ground bus·bru· un the under side 01 the line te rm ind strip 
at each set of protector gflps (fig. 9.10). Extend the tape to the 
tenn inlll base (lItensions so that the protector gaps are covered. 

Ibl The white lettering on t.he front of the multiple strip (fig. 9.5), 
leI The battery spring con tRct~ lind plflte contacts in the bflttery 

U~. 
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SWITCH BOARDS IID-11, BD-7Z, BD-72- A, AND BD-72- B 

f'llIwre Y. l .- 8",i/eh /)()(>rd df.an c ltl6led aNd muted, r ca r. 

(dl AIl t ips of wires used to make electrical connections. 
c. Disassembly and Masking at the Front of the Switchboord. 111 

T um Ule switchbonrd and unfasten the catches on the side. Open tIle 
front panels as though preparing to lliace the s~\' ilchboard in operation. 
121 Remo"e: 

la ) T he operntor's head lind chest set and the spare cord from thIJ 
compart.ment. 

tbl T he transmitter and receiver caps (fig. 9.5) and the unit.s inside 
llie transmitter and receiver CIllleS. 

Non:.- U lhe UIII1lI1D81de the t.""smille. lind receiver 00_ cannOI be remoYed 
c.,gl1,.. do not Ulle Buch force In trying 10 remove Ihem as will da mage the uult8. 

lei The four screws which hold the generator compartment in place. 
Id l T he generator, compartment (fig. 9.5) by pull ing it f orward out 

of its place in the switchboa rd. Let it hang loose. 
le i The gcnerator cn\nk (fig. 9.5) , the 111mI' shield, lind the lamp. 

Loosen Ihe bind ing posts lind ]"('move the g<!nel'll10r leads. T ighten 
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SWITCHBOARDS DD-7I, DD-7Z, JlD-i2-A, AND DO-7Z- B 

down Ihe lops of the bimling ])()Sls so I hat poinls of elect riclli contact 
wi\lnot he co\'el'cd by the tre"t mellt.. 

If) The genemlor ( fig, 9.5) b,v takin,l!: out the roul' !!Crews in the base 
and Ii f ti ng the generator from its COmpllM ment, 

191 T he gencl'lI toJ' Il l'mllture (fig, 9,5 ) by t ~king out Ihe four screws 
which hold the plate on the gear side, 
(3) bfask: 

fa) The contacts and the holes in lite tnmsmitter and receh'er cases, 
the tip lind I'jllg contacts 0 11 t he pIng, and t he ball o;ockel,oll the cord, 

tb) The lamp socket on the fnmt of the generat or pallel. 
tel The ends of the genenltor leads Jlnd the rinb"el' ICltds, T ighten 

down the tops of the binding ]KlSts for the riub"e r leads. 
IdJ The b"enerntor sllI' iug contacts and the generator arnJllture shllft 

oontact. 
t. 1 The ringer n1'lllatnre lind the point. "hl'I'Il the e1nppel' st rikes the 

bell. 
d , a.moying Switchboard Units EE-2....( ·) from ,h. Iwitchboard. 111 

R emOl'e the leads frOtll the bindi ng posts althe top of 1111 Switchboard 

8 

Or>9",.lfrnrn 
UNIVE~\lTY Of CAli fORNIA 

A0023QC 

I 



SWITCHBOARDS B1)--71, 01r-72, 01r-7 2- A, AN D HD - 72- 0 

Units EE-2-(· ). Then lighten down tJU) screws on the tops of the 
binding posts which hold these lends (fig. 9.3 0 ). 
171 Sbrting at the r ight. hand side of the front of the switchboard, 
l1~mo"e the IWo screws which hold the last Switchb()ard Uuit EE-
2-("'). One SCrilW is at the top of the ullit; the other is nt the base 
(fig. 9.30). 
131 Hemon' thc unit by pulling it toward the front of the switchboard. 
Hemove the two remaining leads, and tighten down the screws which 
Iloid them. On Switchboard Units EE-2-C, there nre two yellow leads 
(fig. 9.4 0) lind one red lead (fig. 9A ®) . Oue of the yell()w leads 
h,,~ II gl"Cen li"acer.· ( In early models there lire only two yellow lellds, 

, 

,--. 

one of them with a g reen In'ce'·, IIIHI ill pl,""C ()f a thi.·d lelld t1,er-., 
is a spl"ing contact which makes contact with the center· bus-bllr.) 
(4) Remove the ''CIIllIining Swit chooml Units E.E-:2- ("') in the same 
manner, tnking Ihem ill turn f rom the right .hand side of the switch· 
bonrd and working" toward the left ·hand side. 
lSI When "II Swit chboard Uni ts EE-2-("') have been removed, reo 
move the bolts which hold Coils C-Hil . The nuts wel"C removed from 
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SW1TCHBOAIWS 111>-71 , 01)-72 , BI>-7:l- A, AND 1:I1>-7:l-8 

tllestl bolts when tile I'C8r of the swit.chboard W/IS disassembled. 'Vhen 
these screws have been remol'ed, take the coils out of the switchlxlIlrd. 

NOTI'_-Wltcn all S .. UCilboard Uul!6 F.t;"2-t · ) have b!',," re"'oval. mull the 
tull lC"lth of the kll"", ~.,·bo r "n the ~lde of t he bill' which "",k@ll rotItael 
with SwlteblKNlm Uul ts f :E-2- (O) till". 0.2 (4)). On IIOme ol~r type _w ltcb ­
boa.,] nnlta tllere a re gprlng rontne[ points On the cent ..... ~I/.·""r . .\11I"k !!'eee. 

1. 1 Disonembly Gnd Modling of Switchboord Units Ef-2-,a,. _ III 
On Switchboard Units EE-2.-C, looscn the two screws holding the 
heel plate, and remove the helll piate lind the arm of the drop coil. 
(Omit this step for Switchhon rd Ulli l S EE-2---B. ) 

121 HemOl'e lhe shell from the plug (fig. 9.3@) by taking out thc slDIlIi 
screw which holds it. 
III ~lRsk: 

loJ The center core of tIle coils. (Omit th is slep when musking 
Swil.chlxmrd Units EE-2-B. ) 

IbJ The center contact of the heel plll te. (Olllil Ih is step whell 
Illllsking Switchbourd Un its E E-2-B.) 
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SW1TCHBO.~RDS DO-V, 80-1'2 , 1I1)-7'l- A, AND B0-72-B 

{d TIle contllcts of the T ALK-RI NG key (fig_ 9.4@)_ 
Idl The conucts of the jllck ( fig. 9.4@). 
Ie) The l"M)ints which make oontud. wit h the spr ing 011 the bus-bar. 
If) The colltact pl llte on the base of the unit ( fig. 9.418 ). 
191 The tip, the ring, and liS much of the sleeve of the plug ItS is nOl 

ord inarily C()\·ere.1 by tIle plug shell ( fig. 9.4 @) . 
Ihl T he portion of the jock which pl"Otl'udes tlll·ough the front of 

the unit. (fig. 9.3 0 )). 
iii The complete (h oop of Switchboard Units E E- 2-B ( fig. 9.31@ ). 

The pyra lin strip on the fmnt of the uni t. 
• 

_ _ - , n o ... " 

• . .... 

, 
• , 

• 

f . Disossembly and Masking of the Jack Panel. 111 Loosell the j:lck 
p lIlIel by taking ou~ the two ,;crews wh ich hold it. One of tl16 screws 
is at the top of the pllllel, the other is lit it.s bnse. Leave the jllck panel ,_. 
121 Remove the shield from t he lamp ( fig. 9.2 @), Rnd tltke the lamp 
from its socket. 
Il ) Mask ; 

la) Thelflltl p socke\ oflhe j:wk pHllel (fig. 9.2@). 
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SWITCHBOARDS BD-71, BD-a, BD-72-A, AN D BD-72-B 

IbJ T he ball socket8 of the nightfl.larrn and the light switch on the 
front.of the jack panel ( fig. 1.I.2@). 

lei T he contacts of the Opel·ltor's jacks at t he rear of Ille jack panel. 
IdJ Th e part of the jack whi~ prot rudes through the front of the 

jack panel. 
g . Drying. Dry the various units whkh are to be treated for 2 or 

3 hours at a heat of 160° F. Do not eZCt!ed 1600. Watch the coiu to 
U~ that heat tka 1Iot Mart th~ t.'ompound within them TUflning. 

h. Yornl.hlng. Apply three coats of moistureproofing and fungi ­
proofing varnish (Lacquer, Fungus.resi,;hnt, Spec. No. 11-220'2 (Stock 
No. 601006.3), or equal) with a spray gun to nU parts excepting those 
which have been ma.sked and the front portion of the unit. Touch up 
the eight screwheads that are exposed on the front. When the varnish 
has dried, remove the masking tape and tom:h up around portions which 
were not covered. If varnish is tacky, it is not dry_ 

i. _eonembly. Reassemble the switchboard, following in reverse 
the instructions given for disftooembling. Upon complete assembly, 
check the switchboard f or operation. If contact8 do not make good 
electrical continuity, clean them with val11ish remover and burnish 
them. Do not 1l,!e ,and paper. 

i. Morkinll_ Mark the switchboard with "MFP" and the date of 
treatment. 

EllNmlple: MFP-6 J uly IW-I. 
• • • • • • • 

16. CHARACTERISTICS OF CIRCUlT ELEMENTS. 

• • • 
d . Generatar. 

Output current at above speed; 
Resistance 101\d (ohnl~); 

• • • • 

c ......... , 
(_lIIf~ .. _ .. ) 

2OO~~ ______ _____ ___ ____ __ __ :. __ ~~~ _____ __ ___ _ ~__ _ 85 
10,000 __ ___ __________ _____ ~ __ __ _ _____________ ___ 9.6 
l00,OOO~ _________ __ ___ ~ ___________ ~____________ 0.87 

Open circuit vol tabl'fl (approllimate) _____ _____ __ ___ ____ __ 100 volts. 

e. Drop Winding. 

• • • • • • • 
121 Switchboord UnIt EE_2_C. 

D ·c resistance (ftpproJ:imftte) ______ __ ___ __ ___ 475 or WO ohms. 

• • • • 
[AG 3i'n7 (28 Aug 44).] 
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SWITCH BOARDS BD-7 I , BD-72, BI>-72-A, AND BI>-72- B 

By ORDEIl OJ' THE S}!(;II£1"ARY OJ' 'VAR: 

OPFICIAL: 0, C, MARSHAI_L 
Ohkf of Staff J, A, ULIO 

Majol' General 
The Adjutant General 

DISTRIBUTION 

• 

AAF (Sig) (5); AOF (Sig) (5); ASF (Sig) (1\); T .of OPIIS 
(5) ; Base C (5); AAF C (2); Arm & Sv Dd (2); Def C (Sig) 
(2); Dept (8ig) (1\); Tech Sv (2); Sv C (8ig) (5); P C & S 
Gont (2); O/S (1); PE (Sig) (2); Dep 11 (2) ; Gen O/ s sas 
Dep (Sig Sec) (2); S p Sv &h (10) ; U8MA (2); ROTC (5); 
ROTC Libr (1\); Lab 11 (2); Rep Sh 11 (2); A (Sig) (5); 
D (2); AF (2), 

Five copies w the following: T / 0 & E 1-t69S ; 3-26; 3-27; 4-46; 
4-152' 4-156' 4-157' 6--16 · 6--22· 6-22S-18 , ~76' 6-367' 5-416· "", "" 
~12S' 5-626S' 5--M6S' 6--10--1- 6--12' 6--20--1 - 6--26' 6--21-",', '" 
" "6' 6-37 - 6-60--1- 6-66' 6-57 - 6-67 - 6-76- 6-77 - 6-97 - 6-126 · ..,.....,. , , , , , , , , , 
6--127- 6-156' 6-160--1- 6-166' 6-176· 6-177 ' 6-200-1- 6-216· 
""" " 6-217· 6--218 ' 6--226' 6-227· 6-327, 6-331' 6-357' 6-367· 6-397 -,.""", 

7-12; 7-14; 7-14S; 7- 16 ; 7-22; 7-26; 7-52; 7-72T; 7-86; 7-96; 
8-550; 8-650S; 9-17; 9--57 ; 9-76; 11-7j 11- 16; 11-18; 11-27; 
11-57; 11-87S; 11-97; 11-107; 11-127; 11-1478; 11-400 Sig 
AW Orgo; 11-437; 11-510; 11-637S; 11-557; 11-6778; 19-56; 
19-67· 44-7- #-10-1- 44-12' 44-16' #--17- 44-26' 44-27' 

" """ 44-116; 44-117; 44-126; 44-127; 44-136; 44-138; 44-211; 
44-2268· 44--227S· 44-276' 44-277' 44-278 - 44-316- 44-317-, , . , , , , 
44-326; 44-321. . 

For upianation of symbols, see FM ~ l-6, 
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TECHNICAL MANUAL 

SWITCHBOARDS 
__ ' .,- ~ 80....71, 8D-72. BD-72- A, 

AND BD-72-B 

TM 11- 330 
c, 

. -
',; -~ .. 
.- CH.l.NGEII) L' ' 'DEPARTMENT OF THE ARM,! ) 

No.2 · WUIfINGTON 25, D. C., 1£ Ju~ "i98rJ 
TM 11 -330,29 October 1943, is changed as follows: 

11.1 Operation DUling Ga. Warfare 

• • • • • • • 
11.8 (Added). {)peratlon 01 Switchboard In Arctic Wlnt.r 

T emperotur., 

4. EYFECT 01' WlNTER CONDITiONS IN ARCTIC ON EQUIPMENT, In 
the Arctic it is often essential to operate switchboards BD-71 and 
BD- 72 in temperatures &s low &8 _60 0 F. Under conditiona of 
extremely low temperature combined with the efJect.s of ice, snow, 
rain, fog , frost, or moisture caused by temperature changes condensed 
OD the equipment, the efficiency of the equipment CRD be affected 
severely. Batteries BA-30 lose considerablo electrica.l. capacity in 
low temperatures becallse of decreased chemical activity, and in 
very low temperatures become unllsable. I n addition, the generator 
shaft and gears may freeze, and moisture oondellllCs and freezes on 
the transmitter diaphragm of the OIXlrator's head and chest sot, 

b. OPERATION IN ARCTIC WINTER T EMPERATURES. To insure the 
IIII.tisfactory performance of switchboards BD- 71 and BD- 72 in 
temperatllres as low as -60" F . when operation of this equipment is 
essential, proceed &II follows: 

(I) Use low-temperatllre hatterif.lll BA- 2030{U inswad of bat­
teries BA-30. 

(2) Protect the trsnsmitwr and receiver of the operator'B head 
and chcst sot with micropholle cover CW- ll{U (Signal 
Corps st.ock No. 2B250--111 ) to prevent the acellIDulation 
of frost on the transmitter diaphragm and t.o prevent 
frostbite when the operator'a ea.r comes in contact with the 
cold receiver cap. 

(3) Remove the lllbricant from the generator gears and bearingtl, 
llsing lIOivent, dry-cleaning (SD) , Federal Spec. P--8-661a, 
QM sllPply No. 51-5--4385 and a small, stiff bristls brllsh. 
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Relubric.te sparingly with oil, lubric.ting, aircraft instru· 
ment (Army-Navy Speo. AN-Q-Il, QM lIupply No. 14-
0-1341). Be especially cueful not to overlubric.~, and 
be sure that the lubriC8.Ilt does not touch electrical contact 
parts. It electrica.l contact pa.rta have boon touched with 
oil, be sure that no oil remains on any contact surf8.C8ll. 

14.1 (Superseded). Weatherproofi"! 

Signal Corps equipment, when opera~d under severe climatic 
conditioIlll such II.!! preveil in tropical, Arctic, and desert regions, 
requires special treatment and maintenanoo. Fungus growth, 
inaeeta, dust, corrosion, salt spray, eltce8!!ive moisture, and elttreme 
temperature!! a.re harmful to most ma~rials. 

14.2 Tropical Maintenance of Switchboard. B0-71 and BO-72 
Nol •. Switchboard Unit 0 0 • EE-2-B and EE-2-C. A epedal .... 0I.1I.e­

prooanr ud runllproo8nllre&lment II .. been denae<:! which, It ,.operly .,plled 
pro.idea •• euonlble derree or proteCt!OIl. Till_ treatmelll I. Upl.Ulled fIlII , I. 
TB SIG IS and TB SIG 72. 

• • • • • • • 
14.3 (Added). Winter Maintenance 

a. GENERAL. Special precautions necessary to make equipmllIlt 
perfonn sstisfactorily and to prevent total operation.a.l fsilure in 
extremely low temperatllre!l are explained fully in TB SIG 66 and 
TB SIG 219. 

6. SWITCHBOARDS BD- 71 AND BD- 72. Switchboards BD- 7I and 
BD--72 will give satisfactory perfonnanC6 in ~mperaturea l1.li low as 
_60 0 F. provided additional maintenance is performed and pre-­
cautions a.re taken to prevent equipment failure. When the awitch­
boards are used under conditions such sa prevsil in the Arctic during 
the winter, the following probleIll.ll may be encoun~red: 

• 

(1) Tbe shock-resistant cbaracteristics of material ehange at 
very low temperatures, and steel shrinks sud becomes 
brittle. Hsndle the equipment with reasonable care. 

(2) Dry-t.:ell batteriea may become completely nonoperalive at 
extremely low temperatures. Use low-temperature batteries 
(par. 11.86). 

(3) Extreme cold will cause cords and wiring to become brittle. 
Handle carefully, the switchboard cords, the operstor's head 
and cheat set cords, and the wiring. 

(4) Frost which forms from the breath in the holes of the opera­
tor's traILSlllitter sfJecta transmission. Plaoo a protective 
cover (par. 11.86) over the transmitter before placing the 
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equipment in operation, lind have a spare trallllmitter unit 
available in case the one in use fails to function properly. 

(6) Water in the receiver will freeze and impede the action of 
the diaphragm, and a receiver exposed to very low tempera­
tures may freeze the operator 's ear. Place a protective 
cover (par. 11 .8b) over the receiver before using the equip­
ment. If the receiver becomes wet, unscrew the bakelite 
cap, rcmove the ice, and wipe the receiver unit dry with a 
dry cloth. 

(6) The shafts and gears of the hand generator will be 
difficult to turn if t.hese part!! are not lubricated properly 
for cold weather operation. Lubricate for Arctic winter 
operat ion according to instructions in paragraph 11 .8b. 

14.4 (Added). Desert Maintenance 

a. GENI:RAL. Special precautions necessary to prlwent equipment 
failure in areaa 8ubject \.(l extremely high temperatures, low humidity, 
and excessive sand and dust are explained fully in TB SIG 75. 

b. SWIT{:HBOAliDS BO- 71 AND BO- 72. Special dustproofing treat­
ment is not necessary for Switchboards BO- 7\ and BD-72. Take all 
possible precautions to keep dust, dirt, and Band from getting on 
lubricated parts. Daily inspection and cleaning of the equipment is 
recommended. Instead of merely adding new lubricants \.(l the 
generawr, clean and relubricate the equipment whenever practicable. 

14.5 (Added ). Lubrication Under Extreme Temperature Con­
ditionl 

The effects of extreme cold and heat on materials and lubricants are 
6XJllained in TB SIG 69. Observe all precautions and pay strict 
attention t() all lubrication instructions when operating equipment 
under conditions of extreme cold or heat. 

14.6 (Added). Preventive Maintenance Techniques In the Arctic 

a. ARCTIC WINTl':R CONDITIONS. Because of extremely low tem­
peratures, often aa low as -60 Q .1<' ., adverse weather conditions, and 
the bulky protect.ive clothing worn by operating personnel, prcventive 
maintcnance techniques that can be pcrformcd by using organizations 
in the open or in unheated she!ten are necessarily limited w those 
operations which must be performed to keep a system functioning and 
which can be perfonned when the operator's hands arc prowctcd by 
gloves. Except for changing batteries, perform maintenance opera­
tions--other than those given in t he checklist in paragraph 14.70::­
in a heated shelter. 
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h. Onn:R ARCTIC CONDITIONS. During other eea80QII of the year, 
temperature and weather conditions in the Arctic range from very 
low temperatures with ice and snow to mild weather 8uch as is found 
in temperate climates. Therefore, preventive maintenance operations 
by using personnel wiU "ary from those given in a above to normal 
temperate :rone operations during the sea!!On of the year when the 
weather is not !levere. 

14.7 (Added) . Preventive Maintenance Checkli" For Arctic 
Winter Operation 

o. GE:."£RAL. The preventive maintenance checklist shows the 
operaklr how kl maintain the equipment in Arctic winter temperatures 
so that trouble shooting and repair will be reduced kl a minimum. 
The table in c below shows what to check, when kl check, how to 
check, and precautions which should be taken before, du~, and 
after checking the equipment. The checkJist is seif-e;qlJanatory and 
the operations and techniques do not require lengthy explanations. 

h. TOOLS AND MATER IALS. The following tools and materials are 
required for organizational maintenance of switchboards BD- 71 and 
80-72, in Arctic winter temperatures. 

81v1ol Corpo 
_No. 

NSNA. _ • • BRUSH: Btiff briBtI ... ; round; Cle .... equipment. 
Yo" dio.rn, bri"tl .... appro~ 2" 
Ig; WECo IKS-3003. 

6Z2000. __ . CLOTH: CrO<lllB; 9" ~ 11" ____ _ • 

6Z2056 .. __ OLOTH: lillt-f'M; 6" ~ 9"; twill 
jelUl tutile. 

6R4.0g48/1. SCREW DRIVER. cabinet: 
" ," ~ 3~" blade; 6 )1," Ig. 

• 

Clun luI< plugJI .... d ,IMv"" .. nd 
bumiah CODt...,t are .... 

Cle.... vo.rloUB parta of equiP"' 
ment. 

Tighten 100M dtthlgJI .. nd 1II01lllt­
Ing lI<lu .... 
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c. P REVENTIVE M AINTENANCE CH!O;CKLIST FOR SWITCHBOARDS 
BD-n, BD- 72, BD-72- A, AND BD- 72- B. 

... Wbat !Odlool; t~~w 8."w olle<k -,-N. 
--

, Exte r Lo r o f ' D Cle .. n the exte. ior (If the unIt Tight..u ""rew. 
unit. wLth .. bru~h Bnd dry cloth. oecureLy but do 

l o.spect ", can ying etr" pa ," o,·.rtight.. 
for d .. m .. ge .. nd we ... . Cheek ". 
the h .. rd "'Me for pMaible Loose 
finLngll .. nd acre~. Tight..n 
when necessary. , llltedor " ' D CleBn the front of the unil with Tlght..n acrew. 

unit (h"Ollt). .. b ru5h .. nd dry cloth. ". securely but do ,,.,, ,,, I"""" fittings .. , ," ovel'tight.. 
mountings. Ch""k ", m. " . 
chAni",,] oper .. tioll of ~witchee, 
drop", keya, .. nd jllek •. Clc .. n 
the plull" and j .. ck .leevea with 
crocus cloth. 

S In te r io r " 'D Clc .. n the ..., .. r of the unit with .. Tighten ecrew, 
unIt (re .... ). bru.h .. nd dry cloth. Inspect ..,ou...,ly but do 

to """ that binding posts .. re ," overtight_ 
tight '"' Hne connection" ". .. ~ •. 
""cure. In.peel h .. rdw .. re ful not to break 
and mountings for 1<><lM fit.- connection. or 
tingJI .,' acre~. Remove damage wiring. 
the hAttcrl"", clean the cOm- Never - • 
partmont. and hurniah conto.ct d .. mp " ~. 

areM with crocu. cloth where cloth to d un 
ne_ry. Inapeet ", air wiring. 
g .. p to the ground at rip under 
the lin .. termlnr.l strip and re-
mOve .. , accumulation " d irt. 

• H ead .. , ' D Inspeet the head and chest ""t 
eheat ..,t. .. , wipe clean with a d ry 

cloth. Ioapect ", atrApa, 
COrdi ... nd pLugI for possi hle 
darnage. Cleln the plug with 
crocus cloth. Check the me-
chinle&! actlon of the . witch. 

d. TESTING. After the preventive maintenance operations In C 

above have been performed, make a ring and t8.lk tC9 t over each 
drop to be lIu re of the electrical continuity of all circu it elements. 

lAG 800.7 (9 May 50)} 
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DESTRUCTION OF dBdNDONED MdTERIEL 
IN THE COMBdT ZONE 

If it should become necessary to abanJon this equipment, destruction 
should be accomplished in the following order: jach, keys, d rops, head 
and chell set, and generator. Demolition may be carried out by using 
hammers, ues, sledges, or any readily available heavy obj"ct. If time 
permits, destruction should be thorough and complete so that no part 
can be salvaged, recognized, or used for any purpose. Incendiaries, such 
as gasoline, oil, o r wood, explosives, grenades, o r shon from various arms 
should be utilized for this purpose if they a re availabl". Whenever pos­
sible, parts should be burird or thrown into bodies of water so that they 
cannot be easily recovered. 

Dn9'~ ""'" 
UNIVEP;\fTY Of CAUfORN lA 



This manual supersedes TM 11 -330,30 June 1941 , including C 1, 23 J an­
uary 1942, and sect ion II, T raining Circular No. 64, War Department, 1942. 

SECTION I 

DESCRIPTION 

1. USE. Switchboards BO- 7I and BO- 72 are portable, monocord, 
magneto-telephone swi tchboards for use primarily in field wire systems. 
The use of the term "Switchboard BD- 72" in this manual will include 
the Switchboards BO-72- A (order No. 88-NY-42) and BD-72- B (order 
No. 87- NY-42). Specific mention of the Switchboards BD-72- A and 
BD-72-B may occur in this manual. There are only minor manu­
factu ring differences betweeJl the three model. of the Switchboards 
BD- 72, BD-72- A, and BD- 72- 8. 

t. CHARACTERISTICS. The capacity of the BO- 71 is 6 lines and 
t hat of the BO- 72 is 12 li Jles; the BO- 72 is the refore longer and heavie r. 
Except for the difference in the amount of line equipment, the switch_ 
boards are identical. (See figs. I and 2.) Each switchboard cOJltains all 
the equ ipment necessary for terminating and switching field telephone 
circuits, incl uding a line terminal st rip to which incoming lines may be 
connected direc tly, and an operator's telephone set that includes head 
set and breast transmitter. Repeating coils are permanently installed 
on two line circuits of the BO- 71 and on four line circuits of the BO- 72, 
permitting these circuits to be simplexed quickly for telegraph without 
installing additional repeating coils. Line circuits arc numbered belo'" 
each unit on the front of the board from left to righ t as one faces the board . 
T hose units to which repeating coils are connected for simplex telegraph 
operation have the designation (TG) following the line number. T he 
talking and ringing range of the operator's telephone set varies with t he 
type of line wire used, its condition, whether it is dry or wet, and whe t her 
it is on thc ground or in the air. T he estimated range over wire \V- 11 0 
(nonloaded) is from J4 to 22 miles. This is for two switchboards con­
neeted without intervening equipment. 

J. COMPONENTS. 
a. Ge;ne;ral. All elements of the swit chboard are contaiJled in a 

strong plywood case having carrying handles, an adjustable carrying 
strap, and four collapsible steel legs. T he case is divided into three 
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i 
compartments which an~ acceuibl~ from th~ fron t, top, and n:ar, re­
spect ively. Th~ front or operating compartment containl the operating 
«{uipmcnt, including the Iwitchboard unitl, cords, operator'. telephone 
with h~ad and chest oCt, ligh t., and Iwitchcs for the lighu and for the 
night alarm. The switchboard is equipped with a amall d--c bel! for a 

, 
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nigbt alarm. T he ligbts on eacb side of tbe ~ witchboa rd panel furni sh 
illumination for nigbt operation. T he cover of tbe front compartment is 
in two paru; an upper panel wbicb may be used at a rain or sun sbade, 
and a lower panel wbich may be used at a writing shelf. Fastened to the 
lower panel is a sheet of white pyrolin whicb furnishes an erasable wri t ing 
surface for traffic diagram' or other data. (Sec fi gs. 1 and 2.) T he top 
or terminal compartment contains tbe binding posu for connection of the 
incoming wir<: lines, the telegraph leads of simplex circuits, and the ground 
wire. The rea r compartment contains the repeating coils, six Batterie, 
BA- 30 in use and six spare, the multiple terminal str ip for connecting 

external batteries and/or a second switchboard in parallel, and a wiring 
diagram of the switchboard. (Sec fig s. 3 and 4.) 

b. Ope rator', Head and Chelf Set. Either one of two standard 
types of head and chest le t~ may be issued with S"'itchboard BD-71 
or BD-72. 
(1) Head and Chest Set HS-19 is illustrated in figures 1 and 2. It 
consian of a transmitter unit and one receiver wi th headband . 
(I) Head Set HS- 30-( ) i, iuued for use with the helmet. (See fig. 5.) 
Insern which are of a soft material are designed to fit into the ear and are 
fitted to the two r<:ceiven of the head set. When worn properly the 
receiver holden of the headband are in front of the cars. T he headband 
is of relatively 100ft neel and can be bent to fit the contour of the operator's 
head. If fitted correctly in the region where the swenband of the helmet 
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will set, there will be enough tension from the steel headband to anure a 
partial seal against outside noises, and the helmet will not exert any 
uncomfortable pressure. A dip, which fastens to t he clothing, is provided 
to support the weight of the cord . In fastening the clip, enough slack 
must be allowed to permit free movement of the head . 

.c. WEIGHT AND DIMENSIONS. Switchboard BO- 71 complete, 
including a head and chest set and one spare cord but without batteries, 
weighs approximately 58 pounds packed. The over-all dimensions are 
ISH x lOY. x 15 inches and it has a displacement of I H cubic feet. Switch­
board BO- n weighs approximately 81 pounds ' complete, not including 
baneries, and its over_all dimensions are 27 J. 10)( x 15 inches, displacing 
2 cubic feet. T he height of the writing shelf above ground for either 
board, with the legs fully extended, is 24 inches. 

SECTION II 

INSTALLATION AND OPERATION 

5. TO SET UP SWITCHBOARD (6 •. 7). 
CI. L.I'. Place the swi tchboard on its side, unlock th" leg. on" a t 

a time by pressing the spring release button and pulling back slightly. 
The legs can then b., unfolded . Set the switchboard upright on its four 
legs. To extend the legs to the desired length, raise one end of the switch­
board, press the spring release button on each leg, and push forward . 
T his will extend the telescope leg to its full length. Repeat this per­
formance on the opposite end of the switchboard, adjusting the legs 10 

that they rest firmly on the ground. If the switchboard is to b., placed 
on a table or similar support, leave the legs folded and locked in place. 

It. CompClnmenh. Open the o~rating (front) compartment and 
hook the lower panel in place horizontally as a desk and writing surface. 
Push the upper panel back into the n~cess ben"ath the top of the case Or 
adjust it SO that it will serve as a rain or sun shade if desired. Pull out the 
cords from under the switchboard units and allow them to hang down 
freely in front of the shelf. The plugs should be clear of th .. ground iK> as 
not to collect dirt which might b., introduced into the jacks when the plugs 
are used. Restore to their horizontal position the spring locking bars 
that hold the drop shutters in place while the switchboard is in transport . 
The face of the switchboard should be vertical or tilted . lightly forward 
SO that the shutters will faU of their own weight when released. Open 
the rear compartment and place two Batteries BA-30 in HrU! in the right­
hand side of the batterr case (facing the back or the switchboard), and 
t wo polirs of Batteries BA- 30 in the left-hand side of the ca.se (see Iig. 4) . 
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Each pair of baueries must be in series, that is, the top (positi'-e) terminal 
of one battery in contact with the base (negative) terminal of the othel. 
The base of one bntery of e~ch pair should make contact with t he spir~ l 

spring at one end of the case and the top terminal of the o ther battuy 
should make contact with the metal pla te in t he center of the cue. T he 
two batteriea in the right-h~nd side of the case (facing the back of t he 
" ,-itch board) ~re for t he opera tor's telephone_ T he remaining batteries 
are for the nigh t-alarm bell and the ligh t.. If BatteriCi BA- 30 arc not 
available, you can usc any su itable 3-volt dir« t-<:urrent &Qurce by 
connecting the posit ive lead to the binding poIIt marked + 3V, and t he 
negative lead to the two binding politi marked - L T and - TR on t he 
multiple terminal st rip abo'-e the bauery bolo T he connection Ihould be 
such that the two negative binding poilU arc Itrapped together. 

c. Head and (h ... Set. Put on and adjust the head and chefit llet, 

insert iu plug into the jack panel (to the left of the Iwitchboard uniu) , 
and operate t he toggle switch on t he chest unit to t he ON position to close 
the transmitter circuit. If the head and chest set has no suitable plug, 
you can connect t he leads from tnnsmiuer and receiver to the thrcc 
binding politi, marked T , C, and R, directly above the jack. In an 
emergenc)" or if desired for training purposes, any lui table transmitter 
and receiver, such as the handset of a field t('lephone, may be used in 
this manner. 

i'I<>n.-Thi. prondure i. the •• rne ,'" .it ~r H .. d and Qon, Srt 115-19 ( ... iii. I) 
or HS-3I}-( ) .nd TD-I ( ... ng. 5). • 

6 

t'ii'!rc 5.- Head Set 1IS-.lO-{ ) .nd Che. t Set TD-1. 
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6. PRELIMINARY nSTS. 
a. Operator',Sel. (1) Generator G,cu;'. Select any switch­

board unit and see that the line terminals in the terminal compartment 
which correspond to this unit are clear. Raise the key of this unit, and 
while holding it in the RING position (up), turn the generator crank on 
the telephone panel (to the right of the switchboard units) rapidly for 
several turns. It should turn easily. Short-circuit the line terminals 
of the same unit, raise the key. and turn the generator again. It should 
tum hard, as if a drag had been placed upon it. 
(t) Tl'Cln.miHin, and Reeeivin, Circ.uit. Blow lightly and steadily 
into the transmitter while alternately depressing the key of any unit to 
the TALK position (down) and restor ing it to normal. You should hear 
the sound (sidetone) strongly in the receiver while the key is depressed 
but not "'hen it is res tored to the normal position 

I.. Switch!.oarc:l Unit.. Connect a serviceable field telephone to the 
line terminals of the firs t switchboa rd unit. Operate the night_ala rm 
(!\'T AL) toggle switch, locate<! on the jack panel to the left of the switch_ 
board unin, by pushing the switch to the right. T urn the generator of 
the test telephone. The shutter of the unit should fall and dose the cir_ 
cuit to the night_alarm bell, which should start ringing. Restore the 
shutter, which should stop the ringing. Raise the key of the unit and 
ring into the tes t telephone by turning the generator of the switchboard. 
This should operate the buzzer (or bell) of the tes t telephone. Depress 
the key of the unit to the TALK position and talk and listen from the 
switchboard to another man at the test telephone. Each voice should be 
heard clearly in the other receiver. Test each unit of the switchboa rd in 
a similar manner by connecting the test telephone to each pair of line 
terminals in turn and repeating the foregoing test. 

e. Li,hll. T he lamp on each side of the switchboard units should light 
when the lamp toggle switch (LA) is pushed to the right. The reflectors 
may be adjuste<! by turning them so that they focus the light acron the 
designation strips of the switchboard units. To conserve batteries, use 
the lights only when necenary. 

7. LINE CONNECTIONS . 
•. Terminal •. In the terminal compartmenT, each pair of binding 

posn fo r the line wires is numbere<! to correspond with the switchboard 
unit 10 which it is connected. These numbers run from right to left when 
the hack of the board (see fig. 4) is face<! . At the left of the line terminals 
are similar hinding posts for the telegraph legs, marked TG 1, TG 2, TG 
3, and TG 4, which are connected to the center tap on the line side of the 
repeating coil in the line circuit to which it is connected. The last bind_ 
ing post on th r left marke<! GROUND is for ~he ground connection for 
the switchboard onlr. A metal bar connected to this terminal runs along 
the under side of the terminal strip underneath the two rows of binding 
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post$, fumishing an air spark-gap to ground betwun the metal bu and 
the base of each binding post for protection against lightning. (See fig. 6.) 

L. Terminalin, Local Circuit.. Connect the line wires of the trunk 
and local circuits entering the iwitchboard and the telegraph legs of sim. 
plexed circuits, if used, to the binding posts in the terminal (top) compart_ 
ment. Tie them to a support in such a way that II drip loop is provided 
to prevent rain from running down the wiu into the switchboard and 
so that the~ is no Itrain on the terminal connections. Attach tags show­
ing the circuit designation to the wim clOK to the switchboard . The 
wires may enter the terminal compartment from either end. Remove 
about Yo inch of insulation from the wire, leaving I inch of insulation On 
the end to pre,-ent the wire from untwisting. Place the bared part of 
the wire in the binding poIt slot and turn down the head tightly with 
the fingen. Ca~/io,,: Do " 0/ ~11' plifCJ. 

Tl·6492. 

c. Terminalin, Trunk Circuit •. Since trunk circuits often are eI­
tended along the nil of communication, it may be desi rable to have the 
wires of all trunk lineB enter the terminal compartment at one end and 
extend through the switchboard, wi th about 3 feet being allowed to hang 
freely from the opposite elld. (See fig. 7.) When the extended lines have 
bun run and tested and are known to be free from trouble, they can be 
spliced onto the 3.foot eItensions without disconnecting the ci rcuits frolll 
the switchboard. After the forward swi tchboard takes over operations, 
the trunk lines are removed from the binding posts and the ba red ponions 
of the wires taped. Continuity of communication is maintained by doing 
this. 

d. Ground.. A ground wire $hould he run from the ground binding 
poIt to a suitable ground rod or other buried metallic body with a large 
area of contact with the earth. Since m~t of the installations of t his 
switchboard will be ;n the field away from water pipes and limilar good 
grounds, ground rods are necessary equipment. Because the 10we8t 
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possible resistance to ground is essential (or protection, care must b" 
u:"rcis"') in driving the rods to their full length and preserving a firm close 
contact bet",e"n the rod and t he $O iL T he tendency of the rod to whip 
when being driven will be reduced by using a small hammer or hand u. 
I n selecting the location for the ground rod, select the dampes t or most 
Moist l ite available. The installation ne.,.) not be immediately adjacent 
t o the switchboard , provid"d the wire connection does not appreciably 
increase the resistance of the ground connection. Be lure that the rod 
t o be used il free from a ll paint or grease and that the ground wire can 
be securely fas tened \0 the rod. 

c. Separation of Trun"l and Local.. In gen"ral, connect trunk 
circui ts to the lower numbered line terminals on the switchboard. Con­
n"ct trunk circuits over which it is d"si red to operate simpleI cd telegraph 
circuits to lines I and 2 on the 6-line swi tchboard or to lines 1,2, 3, and 
4 on the 12_line switchboard, since these are the lin", in which repeating 
coils have been connectC<l . Connect local circuits to the higher num_ 
bered terminals at the other end of the switchboard . This makes it 
easie r to distinguish between trunk and local calls. 

f. Wire Arran.ement. Arrange all wires $0 that they lie behind 
the metal corner pos ts on each end of the compartment. Oose the cover 
while holding t he sides open. The partially opened sides provide ample 
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cl~aranc~ 10 that th~ cover may be ~ompl~t~l)' closed ~nJ latched with 
t he wir~s in place. 

,. Circuit D •• i,nation. The designation of each circu it, tha t is, 
the code name of the central o r innallation or the number of the local 
telephone to which the unit i. connected, should be entered in pencil on 
th~ designation st rip just below the hy of each unit. The drop shutters 
of units which are not to be used should be locked in the UP posit ion by 
the spr ing locking bars . 

• . TO INSTALL SWITCHBOARDS IN PARALLEL. To obtain 
additional line capacity, an aUIiliary BO- 71 may be connecte<! in parallel 
with either a BO- 71 or BO-72, and the combination can be operated as a 
single switchboard, using the operator'. telephone set of only OIU' of t he 
switchboards. Place bauCTies in switchboard to which th~ operator's set 
will be connected (p ar. '''). Place the switchboards adjacent to each 
other. If one of the switchboards is a BO- 72 (I Z_line), it will be nece$­
nry to place them approximately at right angles to each other in order 
for all cords to reach a jack . It is impracticable to operate two BO- 72's 
connected in parallel. (See par. 9 for method of t runking betwe<:n liwitch­
boards.) Connect the terminals marke<! +3V, A, B, C, and 0 of the 
multiple terminal strip in the rear compartment of one switchboard to 
the similarly marked terminals in the rear compartment of the other 
switchboard . These connections may be made with field wire or any 
suitable insulated wire. Place the wires over the sponge-rubber closure 
at the left edge of each case belore closing the cover of the compartment . 
T he outlet provides enough clearance for all necessary wires with the 
cover shut and latched . Do" not plug in the second head and chest set . 

. If it is desired to use the night alarm and /or lights of the second switch­
board, four BA- 30's should be installed in the proper (left-hand) side of 
the batt~ry case in the $Ccond switchboard. I n an emergency, if extra 
batteries are not available, the night ala rm and the lights of the second 
switchboard may be operated from the batteries of the first by installing 
an additional wire connecting the - LT te rminal on each of the multiple 
terminal strips together. In any case, regardless of what battery is used 
for the night alarm and lights of the second ~witchboard, the night alarm 
and light switches on the switchboard must be turned on in order for 
them to operate. 

9. TRUNKING BETWEEN SWITCHBOARDS. When two switch. 
boards connected in parallel are installed in a manner which prohibits 
the plugging in of any unit cord in all of the other unit jacks, best use may 
be made of the switchboards by trunking between them. This i. ac­
complished by re$Crving, for tmnking, one Or more units on the left-hand 
switchboard and a like number of units, or corresponding positions, on 
the right-hand switchboard. Units selected should be from thooe not 
equipped with repea t ing coils, and each unit should be plainly marke<! 
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on the designation strip as an interpos,t,on trunk. Each interposition 
trun k unit on the left-hand switchboard should then be connected at the 
terminal strips with field wire to the corresponding interposition trunk 
unit on the right-hand switchboard. Any connection to be made between 
the two switchboards where the unit cord. will not reach may then be 
m ade through t hese two interposition trunk units which are connected. 

to. OPERATION. 
CI. Op.,ato,'1 [quiprn.nt. The operator should be seated in a 

comfortable position on an impro"ised seat in front of the switchboard 
so tha t he may observe all the switchboard drops and conveniently operate 
the keys and generator and handle the cords. T he head and chest set 
should be adjusted and the toggle switch on the chest unit operated to close 
the transmitter circuit. This switch may be left in the operated position 
continuously , since no transmitting battery is used until the key of one 
of the units is operated. 

b. Incornin. Cal. (t) An incoming call is indicated by the falling 
of the signal drop of the calling line, which will cause the night alarm to 
operate if the night_alarm swi tch is on. Depress the key of that unit 
to the T ALK position (down) and answer the party (or central) calling, at 
the same time picking up the calling party's plug. After dete rmining 
the party (or central) to be called, restore the calling party's key. 
Ring the called party by raising the key of that unit to the RING position 
(up) and turning the generator rapidly lieveral times while holding the 
key in the UP position. 

Caulion; Be lu re to restore t he calling party's key before ringing the 
called party. With the calling party's key and drop shutter hoth down, 
operation of the genera tor will result in ringing back the calling party, 
which is undesirable. 
(I) Immediately after ringing, depress the called party's key to t he T ALK 
position and, if it is a local call, immedia tely insert the calling party's 
plug into the called party's jack. If it is a trunk call, pass the call to t he 
distant operator before making the connection. Afte r the connection 
has been made, t he opera tor'l telephone is bridged across the connection, 
enabling him to supervise the call. T he called party's key may be left 
down ulltil conversation has actually begun or, in t he case of a trunk call, 
until the call has been passed to the distant operators. When the call 
has been supervised , the called party's key and the calling party' s drop 
should be restored. In cue it is necessary for t he opera tor to anSWer 
another cal! before he has prope rly superv ised the fi rst connection, he 
restorel the key but leaves the drop down and proceeds to handle the 
o t he r call. He then goes back at the first opportunity and supervises 
the fi rst connection, res toring the drop after he has done so. A drop 
should nOt be restored On a connection until it has been super-'ised, and when 
left' in the IJOWN position, it indicates a connect ion that still requires 
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supervision. A connection that has been established and is being used 
is supervised by depressing the key of the called party'a unit, listening, 
and challenging if necessary. Care should be taken that keys on two 
connections }Ire never at the same time in the TALK po:sition, as the two 
circuits will thus be coupled through the operator's set, resulting in cross­
talk on both. After talking t o either party, always restore his key before 
commencing any other operation. 

c. Compl.t.d (aU. When the conversation is oompleted and either 
party rings off, that is, turns the gellerator of his tclepholle, the drop of 
the calling party's unit will fall. The operator should depress the key 
and answer the signal to see if dther party desires another connection. 

N"..-..- Thi . "peration has he.n pe,formed in figu~. I and 2. If "" ~ply i, '«<i""d. 
toke down the «;>nn.ction . nd 'eI'ot< the drop and k.y. The drop .buner of the " thor unit 
",ill not fait, . in« the drop of the un;' was ~mov.d from .h. ci'euit when 'he plug of .h. 
<ailing p>.ny was in .. rt«I in the j.ck of that unit. In case .noth., call;, dc,im:! by ci,h., 
p>.tty, ,he operuor mult 'I«tt.in which pany it ;, who dc. il"<' .nother <:("",",cOOn, by 
asking .... hi.h patty U calling. . 

d. Conference Calls. When a calling party requests a simultaneous 
connection with two or more called parties, restore the calling party's 
key. He may hold the line or not, as he desires. Ring the first of the 
called parties, depress this party', key and when he answers , advise him 
to hold the line for a conference call. Rcstore his key and insert the 
calling party's plug in his jack. Pick up the lirst called party's plug 
and ring the second called party. Depress this party's key, and when 
he answers, advise him also to hold the line for a conference call. Re­
stor" his key and th"n insert the first called party's plug into the second 
called party's jack. Extend the oonnection in a similar manner to each 
of the call"d partie, in turn. When th" last of the called parties ha. 
been connected, restore his key, depress the key of the calling party, 
and, if he is not already on th" line, ring him. When the calling party 
answers, inform him that all parties are now on the line. When the 
conversation has begun. res tore the calling party's hy and drop. All 
parties are now bridg"d tog"ther (at the switchboard) .10 that each can 
talk or listen to any of the others. The drop of the calling party remains 
bridged across the connection for a supervisory signal as in an ordinary 
call. Th" drops of all other parties have been removed from across the 
connection, since the plug of th" prec"ding party is in each jack. The 
connection may be sup"rvised by depressing the key 01 anyone of the 
connected units . 

e. S'rai,h,. Throu,h Conneclton. When two parties desire a 
straight-through connection so that either party can ring the other 
.... ·ithout operating the drops or requiring the services of the operator, 
the units may be cross-patched, that is, the plug of one unit inserted into 
t he jack of the other and vic" v"rsa. T his disconnects both signal drops 
from th" circuit and provides a direct connection between the two lines. 
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Sinc~ n~ither party is th~n able to signalth~ op~rator, the operator should 
be advised as to how long th~ through oonn~tion is desired 

f. Ni,ht-Alcum Cireujt. T he night alarm oonsisu of a bell which 
rings when any drop falls and stops wh~n the drop is renored. The night 
alarm may be turned on or off by the toggle switch marked NT AL on 
the jack panel to the ldt of the switchboard unil$. This switch i$on when 
it is pushed to the right and off when to the ldt. It is not ordinarily 
used when an op~rator is at the switchboard, but should be turned on 
at night and at other times when it is necessary for the operator to leave 
the switchboard. TIle night lights are oontrolled by a similar toggle 
switch located on the jack panel above the ldt-hand light. The lights 
should be used only when n~es&ary in making connections at night. 

11. SP£CIAL INSTALLATION. 
a. 'Eme"ene,. Installation Impl.,.in" a Field Telephone a. an 

Operator', Set. If the transmi tting and re<;eiving or generator cir­
cuits of the operator's telephone set should fail and cannot be repaired 
immediately, a field telephone may be used as an operator's set. T est 
the telephone to insure that it is in proper operating oondi tion. Plug 
the head and chest set into the jack a t the top of T elephone EE-8, EE-
8-A, or EE-8- B (or connect the transmitter, receiver, and common 
leads to the proper corresponding binding posts on other types of tele­
phones), and connect the spare switchboard cord furnished with the 
switchboard to tbe line binding posta of the telephone. Place the tele­
phone flat against the right side of the switchboard with the generator 
handle to the front, and pass the switchboard carrying strap around it 
and through the loop on the leg casting. Double the strap back to the 
buckle and tighten it so that the telephone rests s~urely against the 
side of the switchboard and is flush with tbe front face, so that the gen­
erator handle can be easily rotated by t he operator. T he spare switch­
board cord is used to connect the telephone to the jacks of the calling and 
called parties in tum. If no spare cord is available, field wire may be 
used to connect the telephone line terminals to the line terminals of 
one of the switchboard units at the terminal strip in the top com­
partment. The cord of this switchboard unit may then be used as an 
operator's rord. 

L. Operation When Utinl a Field Telephone Cli an OperCltor', 
Set. When a field telephone is used in this way, the keys on the switch_ 
board units are not used and should be left in the normal position. T o 
answer a call, insert the operator's plug into the jack of the calling party. 
Determine the party to be called and then withdraw the plug and insert 
it into the jack of the called party. Ring the called party with the gen­
erator of the telephone and, on a local call, immediately insert the called 
party's plug into the calling party's jack, completing th~ connection. 
In the case of a trunk connection. do nOt complete the connection llntil 
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the call has been pused to the distant operator. If the telephone is 
connected to the line. terminals of a switchboard unit, follow the eame 
procedure, using the cord of the unit for an operator' s cord. T he 'pring 
locking bar should be placed over the drop shutter of the unit 50 used. 
T he called party's drop remainl bridged ac ross the connection a. a 
lupervisory signal. Connections may be lupen·ised by plugging the 
operator'. cord into the called party's jack. 

SECTION III 

FUNCTIONING OF PdRTS 

tt. DESCRIPTION OF aRCUIT ELEMENTS . 
• ." Operato,'. Telepltone Set (fi •. 1t). The operator's telephone 

set contains all the elements that are essential to an ordinary magneto 
telephone set, with the exception of a ringer. It includes a generator 
(GN- 38, GN-38-A, or GN- 38- B), an induction coil with three wind. 
ings, one O.5-microfarad and one OJ microfarad capacitor, and a vari$lor. 
The head and chest set includes a nonpositional ca rbon button-type 
transmitter and either a single or a double receiver wi th headband. 
(See figs. 1 and 5.) A twn-conductor cord curies the lead. fro m the 
receiver to theshest transmitter unit. T he transmi tter and the receiver 
are both connected from the chest unit to the rest of the operato r' s tele· 
phone set by a th ree-conductor cord which contains one lead from the 
transmitter, one from the receiver, and a common lead. This cord is 
connected to the jack on the jack panel to the left of the swi tchboard by 
meaM of a three-conductor plug. T he jack contacts are brought out in 
parallel to binding posts directly above the jack as an alternate meaM 
of conileeting a transmitter and a receiver not equipped wi th a suitable 
plug. 

b. Gene,ator. Switchboards BD- 7I and BD-72 may be equipped 
with either generator GN-38, GN-38--A or GN- 38- B. The ge~rator 
type number is shown con the generator frame just below the driven end 
of the armature or rotor. Generator GN-38 was designed for use in a 
switchboard having an aluminum alloy chassis. Generators GN-38- A 
and GN- 38- B were designed for those with a ferrous metal chass;,. The 
use of a GN-38 in a switchboard having a ferrous metal chusi. i. not 
recommended because the signaling range of the switchboard will b~ 
reduc~d since the output voltage will be decreased by the magnetic field 
loss in the ferrous metal case surrounding the generator. If a GN- 38- A 
Or GN- 38-B is used in a switchboard having an alum inum aHoy chassis, 
the output voltage will be somewhat greater than the ra ted output 
since these generators were designed to compensate for losses in fenous 
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metal cases. Such illcreased output gives a slight increase in signaling 
range and is not harmful to associated equipment. 

c. Switchboard Unit EE- t-8 or EE-I-C (fi,.10). These uniu are 
fundamentally alike and in terchangeable. The differences are in the 
drops and jacks, newer types being used in the EE- 2-C.. A difference 
in the cranking effort required on the field telephone to ring down the 
drops of the two different units should not be regarded as indicating trouble 
on the line. This slight difference is caused by a difference in resistance 
of the drop windings, the EE- 2- B unit having a 2()()...Qhm winding and 
the EE-2-C a S()()...Qhm winding. The latter is mOre sensitive. Each 
unit contains all the dements necessary for terminating md switching 
one line; that is, line terminals, a ring-talk key, a signal drop, a jack, 
and a cord with plug, all properly intef"·ired. When the unit is fitted 
into its position in the switchboard panel , electrical contacts are made 
at the top, center, and bottom with three bus bars which run the length 
of the switchboard panel behind the uniu. T here are two additional 
bus bars just above the bottom bus bar, to which two flexible leads from 
each unit are connected by screws. The operator's telephone set, bat­
teries, and night alarm are connected to the bus bars at the ends, the 
necessary COmmOn connections from these elements being made in this 
way to all units through the bus bars. The line terminal. at the top of 
each unit are wired to the proper line binding posts on the line terminal 
strip in the terminal compartment. This wiring includes a repeating 
coil on lines 1 and 2 of the 6-line switchboard and on lines 1,2,3, and 4 
of the 12_line switchboard . 

d. Hi,ht Alarm. T he night-alarm beU is in series with the NT AL 
switch and with the night_alann and lamp battery (3 volts) . Contacts 
on each unit, operated by the drop shutter, close the night-alarm circuit 
whenever the shutter of that unit falls. Wi th the NT AL switch operated. 
when any shutter fall s, the circuit is completed and the bell rings. Restor­
ing the shutter or operating the NT AL switch to the OFF position will 
open the circuit and nop the bell. 

•. Li,h". The two swi tchboard lights are in parallel and connected 
;n series with. the light swi tch and the light battery (3 volts). The cir­
cuit for the lights is independent of any contacts or switch except the 
light switch, and the lights may be turned On Or off as desired. 

f. Multip" T.rminal Strip. Connections from the bus bars, oper­
ator's telephone, and the batteries are brought out to binding posts on 
the multiple terminal strip in the rear compartment so t ha t these con­
nections may be readily extended to another switchboard for operation 
in parallel. External batteries may be connected to this multiple st ri p. 

n. CIRCUIT DESCRIPTION (fi, •.• and 9). 
a. Operator', Telephone. (1) Tran,miHin, 

The induction coil , capacitors, transmitter, and receiver 
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in an ant;sidetone circuit in .... hich the impedance of these elements 
and the characteristic impedance of the average line are w balanc"d as 
to reclue," the . idetoll., in the operator'. receiver 10 the proper leve!. 
This results in IlI\ effective ~eiving gain. since t he eRect of noise in the 
vicinity of the ' '''itchbonrd i. reduced. The operator .. 1110 uncon.ciou.ly 
speaks louder ;uto the transmitte r when he does not hCH his own voice 
loudlv in hi. reech·cr. This result . in an effective tran.mitting gain. 
On lines .horter than the average, the . idcton., is more pronounced and 
the anli.idclonc "f.«:1 iesl('ncd. 

(b) The induction coil is an autotransformer with th re<: windings. 
The primary (2- 3) winding i. in scriet with the transmitter and tuns­
mitter battery. Conrach on the key of each switch board un;t, operated 
when the key is depressed to the talk position, close the primary circuit . 
T he primary winding is of very low resistance (three ohms) 10 that high 
changes in current are produced by the transmitter when it is activated 
by spuking into it. 

(c) The second (1~2) winding is in series with the primary winding, 
the third (3-4) winding, the OJ-microfarad capacitor, and the 05-micro­
farad capacitor. When the key of any unit is depreued to the talk 
position, closing the primHY ci rcuit as indirat~d above, other contaclS 
on the key connect this secondary circuit to the line at the same time. 
The relative inductances of the winding. of the coil are such that t.he 
impedance of the pnmar)' circuit will ma tch the impedance of the ~ttond­
ary circuit to provide muimum transfer of energy. The rece i,"er is 
bridged ac r06S the thi rd (3-4) winding and the OJ-microfarad capacitor 
in leries. A network is thus formed in which the impedance of the 
third winding and OJ-microfarad capaci tor i. balanced against the 
impedance of the primary and secondary windings, the O.S-microfand 
capacitor, and the characterist ic impedance of the average line in such 
a manner that the receiver is across points of nearly equal potential. 
and only a small amount of the current induced in the secondary circuit 
by the local tranlmitter will How through the local receiver. 

(I) Receivin. Circuit. (.) The receiver is in series with the primary 
and s<:condary winding. and the O.S-microfarad capacitor. The imped­
ance of this . econdary circuit mat ches the characteri!!ic impedance of 
the average line "sing \V- I 10 for muimum traMfer 01 energy from line 
to receiver. The t hird windin!!: and OJ-microfarad capacitor in series 
are bridged acTOSS the receiver, forming a balancing n.twork. The 
incoming voice currents tend to flow through this balancing network, 
but current is induced in the opposite direction in the third winding 
from the primary and secondary winding'. This results in only a amall 
amount of current in the balancing network, mOllt of the incoming 
curr<tnt going through the receiver . 

(b) The O.S-microfarad capacitor is placed in series with the receiver to 
prevent the How of dire<:t current from the primary circuit through the 
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receiver . It also minimizes the ringing current receiv .. d in the operator's 
receiver in the case of an incoming ring while this telephone is connected 
to a line. 

(c) T he varistor consists of t wo parallel opposing arms, each consi,ting 
01 three copper-oxide dish. It is bridged across the operator's receiver to 
rrdllce cl ich caused by electrical distu rbances in the connected circuit. 
(:t) Rin,inl Circuit. T he generator has a spring contact which 
in normal position form s a part of the nigh t-alarm circuit . When the 
handle of the genera tor is turned, this contact is broken mechanically, 

- - Talking and r ingi llf1. circuits 
----Nighl alarm circuit 

NOTE - K6y .tprlnpS ma ... .oPJ1t'Sit6 r',:," l~iy) 
/"0 d lnICT/On !fey IS I17Ov6d ; w ,_ ... 

. ..... "",*msn 

n'$}I" 
fi,~" 8.-S",iI<Uo~'" U oi, EE-l-B ",itA 01"' ''1<1'' I I~r ... 4 "i, Ju ,J"""- Idu",,,,;{ ""t"''''' 
and anot her contact is made which places the output of th. generator 
acTOSS any line through conlacn on t he key of the switchboard unit per­
ta ining to that line when the key i. ra ised to the ring position. The output 
of t he generator is about 100 vol11 at 16 to 20 cycles per second. 

b. Switc.hboard Unit EE-I-I or EH-<. (1) Si,nolinl Circ.uit. 
With the key of any unit in the normal position, the windings of the drop, 
in series with a normally made coulll,ct on the tip side of the jack, are across 

Dn9'~ Ift>n> 
UNIVEP;\fTY Of CAUfORN lA 

11 



the line to which the unit is connt-cled. The cord of the unit is in para1!~1 
with the jack. Incoming ringing cu rrent from the line panel through 
normally made contacts on the kry, the contact on the jack, and through 
the windings of the drop, causing the armature to ,·ibrate. This rdene, 
the drop shutter which falls of its own weight. When the shutler il down, 
it doses a cont~ct, 50 that if the night-alarm Iv.-itch is on, the night-a larm 
drcuit is completed, causing the night_alarm bdl to ring. The drop latch 
and armature may be adjusted by m~;IflS of a setscrew in the rear of the 
urllt. 
(I) Oper.to,', Circuit. When the key of the unit is depressed tothe 
TALK po~ ition, contacu on the key c10~ the primary ci rcuit of the opera­
tor's telephone, and place the secondary drcuit acron the line so that the 
operator can talk and listen to the calling party. At the same time, the 
calling party's drop is removed from across the line by a break contact of 
the key_ The line dn:uit is completed as far as the tip and slee"e of the 
plug by a normally made contact on the ring side of the key. The calling 
party's key should be restored as soon as Ihe identity of the party to be 
calle<! is determined. 
(J) Line Circuit. When the calling party's plug i. inserted in the called 
party's jack, the tip and sleeve of the plug make contact with the tip and 
sleeve of the called part y's jack, e",tending the line circuit to the called 
party's line through a normally made contact on the key of the calle<! 
party's unit. The called party's drop i. disconnected by the mechanical 
breaking of the circuit at the conta<:t on the tip spring of the jad when 
the plug is inserted in the ja<:k. 
(4) Gener.tor Circuit. When the operator raises the key of the ealled 
party's unit and rings, tbe generator of the operottor's telephone is p1a<:ed 
d ireetly across the <:alled party's line, The ringing current passing through 
the make rontacts of the key and over the line of the called party's tde­
phone. A break contact on the key opens the line ci rcuit back to the call. 
ing party's line and also removes all elementl of the operator's telephone, 
with the exception of the generat or, from aero$! the line, so that the ring­
ing current goes only to the <:alle<! part y's irlStrumenl. (See Caulion in 
par. 1~ (1).) 
(5) SupernlOry Circuit. After the called party has been rung, the called 
party's k.ey is op~rated to the TALK pos.ition . The lines ofthe calling and 
called parties are now directly connected by the calling party's cord. The 
operator's telephone is bridged across the oonnection by IIId" contacu on 
the called party'. key, enabl ing the operator to talk. o r lillen to either party 
as long as the k.ey is operated. When ,the operator restores the called 
party's k.ey 10 normal after having supervised the connection, the opera­
tor's telepbone i$ removed from the line. The calling party's drop is then 
restored and left bridged across the connection for a supervisory signal. 
\\"hen either party rings off, the ringing current will operate the call ing 
party's drop, indicating to the operator that the «Ulvenation is fin ished 
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and the connt'(;tion i, no longer desired, o r that one of the parties desirel 
a new connection. 

~L-'ifHA 
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14. CARE. 

SECTION 11/ 

MAINTENdNCE 

a. When a switchboard ;s removed from service , batteries may be ldt 
in place if the switchboard is to be put into sen";ce again within 24 hours. 
If the switchboard is to remain out of service for a period gn:atcr than 24 
hours, remove the batteries in the battery case. If t his is rmt done, there 
is danger of immediate damage to operat ing parts by corrosive seepage 
from the batterie •. 

t,. Do not ailow dirt to accumulate on any part of the equipment. 
T"rminab particularly should he hpt dean ; lihwise the air gap to the 
ground stri p underneath the line terminals. Keep all mount ing screws 
and wire connections tight. P rotect the switchboards from t he elements 
as far as practicable, and Slore them only in a d ry place. Do not attempt 
field repairs beyond th~ replaccm~nt of batt~ri~1 Or of d~fectiv~ switch_ 
board uniu o r pans, and the checking of loose or brok~n connections. 

15. REPAIR AND REPLACEMENT. 
a. If inspection or tests indicate faults . proceed cautiously to deter­

mine the flature of the trouble bdore Htempt ing any d isassembly. W hen 
elements do not function , or function improperly, t he cause will usually 
be found to be loole Or broken connections. All equipment is accessible 
either directly o r by remo"al of the sc rews holding it in place. All ele­
mefltl are inco rporated in such a manner as 10 fa cilitate ordinary adjust_ 
ments, repai r, or replacement. Spare switchboard uflits should be avail_ 
able fo r replacement by usillg personllel. DdeClive un in or parts which 
cannot r~adily be adjusted o r repaired should be r~mo\'ed and turned in 
for repair . 

b. Individual switchboard units may be removed for irlSpec tion by dis­
connecting the two line leads at the top, and takillg out the SCTCWS at the 
top and bottom of the unit. Complete removal requires disconnection of 
the t wo remaining leads from the bus bars within the frame of the switch­
board . (Sec fig. 10.) In replacing a unit, be sure to reconnect properly; 
the yellow-gr~en lead going to the top (or right_hand) screw, and the 
yellow lead going 10 the bottom (or left-hand) screw. 

c. T he telephone panel at the right of the swi tchboard uniu may be 
removed by tak ing oul th~ screws a l the top and the bottom . T he ele­
ments o f the telephone let a rc wired to the other pa rts o f the swi tch_ 
board by means of a flexibl e cable. (See fig. 11.) Defec tive elements 
may be removed individually by disconnecting the leads. In removing 
the generator, care should be taken to relai fl and replace the bakeli t e 
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washc r~ and insulating strip, as they are necesury to insulate the gener_ 
ator from the frame of the pane! to k~p it from grounding. Rep!ace a 
defective generator with another of the Bame mode!, GN- 38, GN- 38- A, 
or GN- 38- B if possible ($t':e par. 1Ib). Replacement with a different 
mode! may reduce the ringing range of the switchboard. 

d. T he jack panel at the left of the switchboard unit~ likewise mar be 
removed for inspection and replacement if necessary. (Sce fig . 12.) 

0') EE-2-C. 

Fif~" 1(j.~~",ilCiloo .J uil, . 

e . T he lamps are the usual two-<:ell flashlight type and are easily 
removed and replaced by pulling out t he lampcap and ul\~crewing the lamp 
from the socket. Repeating roils in t he rear compartment may be re­
moved by disconnecting the !cads and rcmo.-ing the four nuts holding t he 
coil in place. If the roil is not to be immediately replaced, the switch­
board unit with which it wa~ a~sociated may be made available for use as 
an ordinary line circuit by connecting Ihe rellow leads which Were removed 
from the line side of the rep"ating coil to the brown leads which were 
removed hom the switchboard side of the coil. 
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SECTION V 

SUPPLEMENT,fRY D,fT,f 

16. CHARAcnRISTICS OF CIRCUIT ELEMENTS . 
•. Tran.mitter. 

A'"erage currelll th rough trarumitte r in use _______________ 0.1 ampere. 
Power output, average (uniformly distributed over 60) to 

3,OOO-cycle range) _________________ __________________ 0.003 watt. 

b. Rccclycr. 
D-c resistance (approJ.imate) _________ ___________ • ______ 55 ohm •. 

Aven~ molional impedance (at 60) to 1,60) cycles) ______ 256 ohms. 
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c. In~vt"'n Coil. 

Prim·ry · ·· ········· ····_ .. .. 1 
lIaloncing •••. . . _. ___ .. __ ._ , 
\ !utuOI indue .. "«- __ . __ ____ . . 

~. Generator. 

11<, ..... ,,,,,,; .. 10 

\- 2- ; 
>-l 
'4 2-J to 1-2-J-4 

M .. im ... <k , ....... 
. "'. (oil ... ) 

I .d .. ", ... 
(mill ," .. ,,;..) 

IZ(I ::I: 1O pe""'nt. 
)::I: IOpel"<"'" 

III ± 10 pcr<~"t. 
42 ::1: 10 percenl. 

Gear ratio, erank 10 armatur~ (approximat~) _ .. __ . _. _ .. __ .. I to 5. 
Output frequency at I,(X)() rpm of arm ature (2oo rpm of 

crank) ____ _ . ___ .. __________ ____ ______ __ ______ 16 cycles. 

Output current at abon sp~d: 

Resistance load (ohms) : c¥"'"' ( ", ;I/iamp",,) 
200 .... ____ . ______ __ _____ _ . ____ ___ __ . __ ___ 90 

I 000 
"
0 , - -- - - -_ ._ - --- - - _ . . _- _ .. __ ... . _-----

iO,(X)() __ . ___ . __ . ____ ______ ___ ___ ___ _____ 9.5 

Open circuit voltag~ (approximatel .. ______ ___________ . 100 volu. 

e_ Drop Win~inl' 

(1) Switchboar~ Unit EE-t-l. 
O-c resistanc~ (approximate) .. __________ _______ _ 2ooohms. 
Minimum operating current_ _ _ _ _ __ . __ . _. __ 0.002 ampere. 
I mpeda nce at I ,(x)() cycles (a pproxima te j ______ . _ . _ _ 3,(X)() ohms . 

(t) Switchltaar~ Unit EE-t-<. 
O-c r~ s istanc~ (approximate) __ . __ . __ .. ___ .. __ . _ . . _ 500 ohm~. 
Minimum operatingcurr~nt . _ ___ _ ___ _____ _ _ 
I mpedance at 1.(X)() cycles (approximate) _ . _ . ____ __ _ 

0.001 ampere. 
6,500 ohms. 

f. Repeatinl Coil. 
D-c resista nc~ of lin~ winding (maximum ) _ _ _ _ _ _____ . _. 65 ohms. 
D-c resistance of switchboard winding {maximum}._. ____ 58 oh ms. 

I. lattery Drain. 
Tra nsmitt~r battery, a"erage current. ____ ___ ._. _. _. _. _ 0 .1 ampere. 
Night-alarm and lamp battery: 

Light circui t current. .. _______ _ ._. ____ . ____ .. __ . 0.6 alllpel"<'. 
Night_alarm circuit currenL . __ ____ _______ _______ _ 0.2 ampere. 

17. LIST OF PARTS. T he following lis t comprises th~ major COIll­

ponent parts of Switchboards BO- 71 and BO- 72. Those parts preceded 
by an asterisk ( . ) al"<' included in the latest manufactured lots of Switch_ 
boa rds BO- 71 and BO-72. 
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Bel! Edw.,d,.t Co. Lu."tt" No. II (I indll J 
Bi~illl Pool TM- ISl ........ ..... . ..... . I 
BiDdi", Poo. TM- l1L .. .. .......... ... . . 
Copacitor CA-m- A (O.S 1'0 ...... .. .. .. . 
C'P."cilor CA-259 (O.J .. I} ...... .......... . 
Coil C-IOS I'ndun;.",) •. ..... .••..•••. . • .. 
Coil C-161 .. putinV .... . ... .. ........ . . 
Cord CC-S'9 (creell) wilh PI"I P I- II , 'po". 
C .. nkGC-12 ...... .. .. ................ . . 
c. ....... torGN-J8 . ............... .. .... . 
G. ...... tor GN-J8-A .. • .••••.•.••..•. .• .. 
Gen .... tor GN- 38-B' . .......... .... . .... . 
H •• d and Cbeo, Set HS-19 (_ ""'.) .. ... . 

eon.;"'n, oI-
I Cbeo, UII;I T- 16 ........ ....... ... . 
wil~-

I S ... p ST- U ................. .. 
IS ... pST-1L . •. .•.••.. . .•.. .. . 
I Switch SW- I\S .••• .. .. . .•. . .•. 

I Re«i"". R- 21 ..... ... . .. .. . _ .. .. 
I Hudbud, item " SC-D-196fo .. . _ .. . 
I P.d, I ••• he" i.em 4, SC-D-I966 •.•.• 
1 Cord cc-m ......... ... _._ ..... _. 
I Cord CC-H7 ...••.....•....•. . . . • 

He.J..,~ltt~r i" (;.:.- ;';'t;i' '-::::: ::.:: 
CoII,ilt,,,, oI-

I Headba nd H8 -.IO ......... . ...... .. . 
1 R .... iv ... R- JO-( ) .... . ....... .. .. 
2 In .. ,.. M- )OO . .... . .... ........ .. . . 
I Cord CD-lilO-( ) 2-<onductor ..... .. 

Chen Se. TD-I (oee ROte) ' 
eo.u.illinlol-

I Chat Ulli. T- 26 ... ..... .......... . . 
1 Cord CC-lll, 6 It., J-<onducto' .... .. 
I Plul PL-S8 ............. ... . . ..... . 
I Strop ST-U ................ ...... . 
IS ... pST-1L ....... ... . ... . ... .. .. 
I Switch SW- I\8.. ........... ... .. .. 

J.ck JI(- 37 ........... ................ . 
Lamp LM- 19 (M .. .d. 14) . .. ..... ....... .. 

. . ... .. lei • ...,"'bly.. . ..... . . . . .......... ... . 
I L.e._mbly ... . ... ... .... . .... .. .... .. 
1 Plild liSht, YOiley J.IO......... . . . . ... . 
1 Switch SW- IOS . ............. ........... . 

Il Swi.dlbo.otd Unit EE-2- B or Swit dlboo.d 
Unit EE-l-C with-

1 Cord CC-S9 (,.«11) ............... . . 
. 1 PI"8 PL-II ... ....... . . ... . ..... .. . 

I I • V'''Ior, W. £. Co. No. lA ............. . . 
In .ddition to th< .bo«, . adI ,witc.bbootd ules but 

do.. IlOl indudo-
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