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will s~ there eeiEU be enmgh =wbn b m  the ad headband ts raanm r 
pasiraf -1 a$ains awKBg a h ,  aad the &@a MC 
\ ~ 1 d e * a M s  pss9tlra. A dip, whi& k e r n  ts tb &&GIJ:, k prnvl$Ler;l 
b~ wppm the: weigh$ cd m d ,  Ta fasmdn~ the dip, e51wghc&& 
m r t ~  b dIo& tQ petlnss free rmvma ($; the had, 

G WEJGHT A W  DIMENSIONS, $wit- BT3-fl ampleae, 
indnd i~g  e head &dt cheat set ;and m s  spm ewd but witbat bmerim, 
wd&a apprmioately Ikg p n n d ~  pwbd, 'I%* o v e r 4  &eabts 

n 1036 3 I$ in&% sad h bip r dkp!amam d Xgdie  fa^ %dteh- 
b s h d  1D-72 *hbl ; a p 4 , m h a & ~  @J pun& ejdrker, wt hddag 
kttwiea, a d  its mm-all dIrm~ims we. 27 f PIP$ x IS iragtHm, c;)fsplz~cittg 
2 cnbt *ee. 3% h@t af &ti% @h&f a b v t  swnd fw J W r  
bmr& a4 l e e  hEtlUy m~aEll&d7 k 24kldm3. 

a TO S T  W ;SWSTCH1COARD I), 
a. Lsor. Phw the tmh&bd ec~ irs arid4, o k ~ k  the 'legs me st 

r time by pasing the ~priag rdmse bttmn 4 g d f i  ta&L &&ly, 
The lqp ma &ea bz anfd$d* W th swktublmwd up6gh.t LW its fw 
lw. "ro caw Me: I* ra cr d ~ k &  la@& r& olnsr d d  **dt!&- 
bear& pms _the sp- d m 6  bm DB @ rad pa& Xo.~krd. 
Tbie will e&md the k e b p  kg t ~ s  its hU f q r k  Repeat tfiis ~ d f -  
famaw m the uppsi% end off tb mit:chktds a4vsti1g the 2- tpg . 
.that they m& 6cttib a &e gr~und, 13 the ~ r P ; a b r d  is to ba plaad 
sn a trMc a skai1a-P' w p m  leave the 1- folded d W a d  io plaa 
b. Cmmpartmenh, Ups &s ~~~ @mt) amxpa~timmt md 

h w k  t k ~  h e r  pan4 h @ads; & ~ t a &  as a dask and d t h g  wrf4m, 
Push t&e nppe~ p ~ a d  !Rick iato a e  r & ~ . ~ t h  t&tz tsp ob t& erne or! 

4 

djw f 8 ~  rha It wme M a r& warn g,hads .if d&ed4 F'wll out rla~ 
mrds h t n  andm z.G m v i t d i ~ b d  trrtit~ a d  dm tbm ~a h a  dawn 
My in k t  d the && me p l w  a h L d  be&r cd the,graud sa 
nut to d tw t  dirt wkkh Pei@t h h W u d  into t.bja& wlaea the piwga 
arts t~d hame r;a M r  b&mntlsS, p i t h  the *tt.g k k i q  bare 
&at kr&~Zd.t)re- b p .  S~QM%HI Jn &ee while the d t - d ' i e  h, tram. 
T i W  b;b &E a W b p d  b k d d  be Y*I 4s && &gktl,p h a d  
w rhrt the  mi wHl bdu d the m a  a u a k  dm&L O w  
&c rear ,msrypa~tmmt and p l w  tpp;~ Battdea BB-3!3 3s S& %a rba right- 
hamd side Qf the h a r y  zw (facing bck Of the. mktdka, and 
tslpo pb 6.f. Batmim &A-33 ia the I&-hand d'& af the uaaee figrn 4). 





6, PREMWAR'Y m T S 1  
a. OpeaateSr St. (g) Gcnrrahar Ci~wa. Select any swiwb 

bmrd unit and see that the line terminals in the terminal compartment 
whidb corr~poad to this unit are dear. Raise the key of this urnit, and 
w h i  holding it in. the RING psiticm (up), turn the generator crank on 
the tekephone panel (to the right of the switchboard units) ~gpid l j  for 
~revefal turns, It ghould turn easily. Short-circuit the line tminala 
of the same unit, raise the hy, and turn &the generator %ah. It should 
turn hard, as if a drag had been placed upon it. 
(9) Transmitfimg and Rcceivh Circuh. Blow Sightly and steadily 
into the transmitter while alternately depreesing the key csf any unit ta 
the TALK podrion (down) and restoring it to  normal. You should hear 
the sound ( s i d a t ~ ~ e )  strongly in the receiver while the key is depressed 
bnt not when it is remared to the mmal ppositim 

. b. Siwifchleoard Unih. Connect a serviceable fidd telephone to the 
line terminals of the &st  switchbaafd unit. Operate the night-alarm 
a) toggle switch, located on the jack panel to the Left of the switch- 

board unitti, by pushkg the switch to the right. Turn the generator of 
the t t e t  telephone. The $hotter of the unit should fall and close the cir- 
cuit to the night-alarm bell, which s h d d  start ringing. Rerrtore the 
ahuttter, which should stop the ringing. Raise the key of the unit and 
r i q  into the test telephom by turning the generator af the swikhboard. 
This should operate the buzmr (ar bd) of the test telephone. Depress 
the key of the unit to the T A L I  position sad talk and listen from  he 
switchboard to another man at  the test telephone. Each voice: ~hauld be 
heard elwflp in the other receiver, Test each unit d the switchboard in 
a similar manner by coaaeetiag the test telephone to each pair of line 
t~rminiala in turn and m p ~ t i n g  the faregoing test, 
t Lib. The lamp on each side crf the switchboard units should light 

whea the Iamp toggle switch (LA) ia pushed to the right, The reflectors 
bay be adjued  by turning them so that they focus the light acroqs the 
dtsignazioa strips of the swhcbbaard units. To conserve batteries, use 
he lights only when nnesmarp. ,' 

7. LINE CONNECTIONS. 
a. Tarminalr, & the wml compwtmmq w& pstir uf bind'mg 

eta f q  ahe & wins "ur nmkred ttu cowpaad wk.b afie ar*bmd 
w aaEtiEti& 50. k -&. Thawit e(m&m m.q dght ro S 4 - t  when 

#&& bvgt& J sh9 bmtd b e  figs 41 is f a d ,  At rite Jeff of r-B@ lime t e r n i d  
~ W W  MDB& P- f~ W tdw~PJ2 b r  mfkd.TQ 1, 'IG OF TG 

Z7 ' a d  3% 4, which hi m& ra the m t w  tap an tbe %a &E of the 
mpating dl "a th4: b e  &asit rn wM& I t  5k amad The: kt Whd- 
b pm8 an the M ~ftarkd GWQUBlD k far gpmd m e d h a  far 
Ebe s&tcfrbd mly. A metd br-oornetd to tarmid mrme *la- 
& andjet 1d0 d dm t e  rrrip w3-a t h ~  two m kif b s ~  





pe~~libh t~ m d  is aaenRi-a1 h r  m& 
d d h * k * d e t w W h U B &  a & p w - b ~ h & m  

rt?$d*d "fkte 

@wad .mnriec*. BE w* 
b3: ba ulied L h ham an paint at gceasts d r b ~  &a mpgd w&t m 

Q. Separmtbn af Trunks and Laetrlr. In general, connect tmok 
circuits to rhs lower ausnberd l l n ~  temiaitls an the switchboard. 
R Q E ~  Cireuiw over wM& it is d E G f d  ta cperatc simplered telegraph 
&&it$ 'Ea lhea 1 L R ~  2 on the &Iincr~oWit&board or to Iim 1,2,3, rvlrd 
4 crm the 12-rme &ttd&oard, since thme am the Tiaw hi whi& repextin& 
mils have bm connected. Conraect lac4 &cu:uitsr to &e %her sum 
be& tmW st ther otbw end af the switchboard. ThioO-s3pi&w it 
 mien to dittiquish between rnnak d l o 4  calls. 

f. Wirr Arraagommt Arrange ali wims ao that bey  lie behind 
the metal corner poate on each end of: the cmpartmmt, Close the m m  
wMo hoPBiag the eida spm. The partially opcnsd dda prmvide rample 



$Laar.aa& Ira @ME CQW l.tl@Y hi5 E W ~ X P ~ ~ Y  CW #.ad h d  W&& 

&t rrPizesl ia &-ee, 
g, Wgnafion; Tb desksettiom of & WP, h, 

~ d e ~ s ~ ~ & & ~ w & a r I ~ U r W ~ t ~ s r t l ~ h o f ~ e M  
HVkws to whSx dm naif is w m a d ,  shonld ba eatend i-n pad? pa 
h e  Irfl3ai-k +ju& bdm &a key of each mit The dnap shuttmx 

udtp YJ#& ate RI be d & d d  b ptpcked b &e UP poait-ion By * s&ng w w  bm. 
1 
I 

it TCl IWT&EL SWFZH3r13IAIREW M PARALLEL To obtain 
I 

&s'i'Dn$l h o  mpdp,  aa l a d m y  $g-T1 may ba c m m d  in psdlel 
d& d&w r 3&?1 or ED-?& the mbinatian c+wi km v a t 4  as a 
~'hq&~ ts&t&brsl, &g &E aperst~r's ~elizqhane wt d m& cm r d  the 
s+~m&s. Plas  bmriea h ~&&bartd tio lwh* ds apiermds mt 
d l  be maa&d (parr Sbk P l m ~  the s t G b t a d  rtgjaant %Q mcfi 
&?%I=. Ef aple Cbf the -iRdtdlbt* k * 4Cn  WE:), if 3vslfl be llmxs- 
mq tn &em appmzhmt~ly at r&h# an$err to m& &r h m&r 
for all to r d  ti ja&. It is impracricable ta two P)H;a-72'$ 
ecmmctttd in pavdd. (tb parig far method Bcf tdng &tween rwit:& 
boards.?) Connaa the twminal~ mwkd +SV9 4, B, C, d D cd the 
malvipb t w i n a l  &p in &e m r  compartment of avritchb~ad to 
&a sirnil&& ~ s k d  m W &  in &o mar rnrnprtznen7 ($ the other 
wiwhbgi~rd. T h e  mtndm~ mar be made wid$ field wire w any 
asslix9bk i n ~ d a t d  wisrps. F i ~ m  the wkm over the sprenge-mbk dowe 
a t  Iha  left edge d en& m e  Ip&w dosing mmr of tbe comagrtnr@nhh 
The antkt pr~prkh e m g h  clararrcf: far d w k ~  4th the 

rhut md la~$leiL D~5a nat plug h the % e ~ 1 d  h d  aod cbwt at ,  
If it is dmird ta u e  the n*t elam a d / m  light18 af thhg a w d  switch- 
M, €- BA-3Ps shad$; be bciilld In Sne proper (hftimd) si& of 
xhi8 bste%ry cas~ b tbe a d  a+hbmrd, 1x1 an emwpmcrl if extra 
batmrim not avdhble, ~henigkt dam and the Ij9bta sf the si&eotsd 
sdt&bsd mgr lrre opem.rd fmm the barwries d the 5a0 h$mIlisg 
an &did-$-lzal w k  ~ ~ t ~ ~ ~ e  -LT terdaal on a& a# the endti-pl~ . 

I 
r&@l tqgcthtr, h emp cme, mgardl&.$s b what battery l used 1 

fts &a n!&t d m  and ligLrtb d tlze mwn$ mitchbwrd, the dght dwrm 
a d  ii&t rwitchm on the nldtehbrd rntldt 'tzg tarried ~n ia wdta few 

W W K W  BL3'WE€N SWITCHBOARDS. Bi7lrw twa dtieh- 
bard@ cmmchd b pmaUe1 ow itrfrtdled h a metnaw vbhh ps,bibia 

g l u m  in of any un3a tmd k .dl of &L ab;Blt k t  user map 
be && of the switchboards by -king t,ez:wtl ~ m K -  Thh js a- 
cmqdjehd by ~~le&ng,  for trwrkbk cme ur mm  nits m aha l&-haad 
s~4td&cwzd a d  a lilsg d m  of u* at wpevwdin;$. pmit.ioe% on 
the ~igbt-haad swkidabard, Udu golecrd should be kom those rmot 
qai& with q w h g  mars, and a& unit W d  be plaialy mwkd 





m&~Loa- A cogtgdet4 &at hw ha wddhbd wid & Whig ~d 1 

Ir sapmW by XI g its& leq d tk raed gumfa &a, lie;&% I 

a n d & d k a g h $ i f w u a a ~ ,  Q e W & E I . E : a d l k h a b ~ m  I 
mmdms m ~ r a t @ e - ~ ~ e k & Z " ~ + ~ m , $ i ~ & e m  
ci~a igs  d t h 8 :  be m~g1d &r% q e ~ b 9 1  @c& TS- $a m m -  I 
talk ad ba&. Aft& wlkhg m-d&& w, &ways r m  liig k y  b-e 4 1 

0 
e m c n d n g  any opmfieta, - 1  

rh Complebd Calk When the mwmaih is a m p l d  a;nd either 
( 

pasr s 3 ~  of, &at $, mam t2re pnwamr of Ids wlq~horre, the. dmp af" 

zhe &&I%@ p&s ua3~ $dlI T h  ~~ .akdd datm tlie kw I 

gtfld mbiwer tb s5el  w see if e;elW party de6m1 sm@er ,cmtldtia I 

I 



%wnk'RbmpttyEs ~bkits h e  apr?l~~~wr', tfiLe oiperatnr a W d  
Erris advised as as hbla;~k.laag the khm& cmn~tl:lsEBn k dwhd 

4. - A b  O&k dit oonsisb d ;a ~ e f l  W M C ~  

rw w b  any dmp M i a  eurd * ~ p  when the Amp itx m ~ m $ ,  Title dsht 
darm be &wad on 0s off by &e hggfe wit& marked ?!TI' AL oe 
the jack paad t43 &ite I& iof ths a84itehkd wrsIt5- Tlfia o&cb is t r r h  

it 2s wshed to F ~ R  d& sad d whw za the 14%. It Ir aat d m & y  
u d  w k  m qer1tar 5g at t f L 9 ~ s d ~ h f i l ,  bae shodd he m& aa 
at night aad 8% athw thwa w h  it EB ammty fa the. ,operntar ta leave 
&e srd&Bbd T h e  @ti am .torizrdd b.gr sr hi1at tt~gg1e 
m&& hated m tk j u k  padd above b e  left-hmd light. The f igh 
shau11d laa d anly I-wz~s~L~$~ in la&jpc m a n d m  a t  night 

rt, S ~ A L  ~ ' S A L ~ ~ O M ~  
a. Emwsmq Mail& h p & g  a FWd 'Phlpecn a6 i n  

0paw&*1 a&e. If the PPmmii* aaat e 
g or $enetamr cir- 

cu*h & i f r h a  apsral~fls t&phcm: eet s b d d  fed aad amanat h reprremd 
h.taIQd5ate1y, a add te l~i t~w WT tsc ~ g d  a& O ~ W I * ~  s a  T- 
the t;etegbqe to lasw ohat it b pmpr opeaadqg .esnd?t&a, Rttg 
& - h d  and i t h ~  mt h a  the j a ~ k  B$ the t q  Bf Tdsphm EE4, EE- 
&-& m EZ4-B tar m m e  &e traaemt~tw, mceiwer, aad  an 
lead* * the pmpa edbefwpbn&& bitdbjg pssb cm other typ* 9f tde 
pba,&), and mmect the tp~rix! adtchkard a d  &wnkhed with the 
B~it.chb~al.at to the IIe aF"ld&w  post^ ~f the: edephcine, Be the tde 
phone &t &@&st the *hit side d the: swik&Md with the geralerg,tm 
h d k  to tfm &on% and p m  &p: swiachkd atrap around it 
and thmqgh 'the Iwp m the kg ~statiag* ~ u b a e  the strap k& to &e 
hc111~ and tight- it w At the t;etppfuone mas semagdy miplat t h ~  
S& d th & C ~ P F ~  *?dB i6 f h t ~ k  && Th2 htkt  89 t h t  t b ~  w-' 

hdk k +&1y r%aad & @te The spat& $dt&- 
h a d  mtd is t~d a met the t~fephgik~ b arbs jwh rd the m&g rmnd 
cdld p d m  in trim, If rn q a m  md is axaiIabrl% BeM wire may b 
wd ta a m  the e Sinnt wmindr ta b Erne t d d o  D! 
eae Eaf the &~h~d 'tides at Lts tmdnd atrip in the zap n ~ n p  

pastmmt ~ h o   ad ef t b s  meitchbad unit m y  thaa be mxi u m 
rsrn&P'@ 4 s  

bm O p g d a  MFhan U* m &Id TdBagtIksr~a ma ~aol  -Pior's 
&&, Whm a field nabphaw is wed hi t W  way, &a on the wdd- 
beard rani%$ am aat assd ladd raharr3d kw I& k rho mmd paslkicm To 
kmww a G&U, ia- the -W*B plug in- thm J g d t  Qi ctillikig pafiy. 
D e e  rehe party tso be &led m d  &ca wi&dtaw the p1- a d  h e &  
it i@6 wfbe $adz d the all& w. Mxtg the d d  party with the w- 
maartor t a i f -  thi t & e p h  ae8, aa lwa1 dl, h d i a t d y  bsrt tffe d e d  
party's plug iato. tha &g patty's %a&, c8mpl&bg the csonmetion. 
Ln tke d nr tnxak sxinxmh Bq mt amp1ete-tla~ mmnadop uni3 
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FUNCTIONING OF PARTS 

I 
1% P E S C ~ O #  OF Q R C W  ELEMENTS. 

I a. Og~rolorls T a h p h e  &# (#a. ll), The qwasor'a tdephne 
wt eantains a11 the  element^ ahat are essential to ;m ordinary miweto 
tdcphaa~ 8% with the exeption of a dngpr. It includea a generator 
(GN-38, GN-3&-A, w G M G B ) ,  an induction coil with three wind- 
ings, one 0 . 5 - d d ~ r s l d  a d  me 0.3 microfarad wpdtor, and a vari~tor. 
The head and chest set incrud= a ac,ap&ionsl arkran b-ntton-type 
transmitier and d h  a single ar a double mmiver with headband. 
ff&e figs. 1 and 54 A twacondmer cord ~~ the leads horn the 
r d v e r  to the chm transmitter wit. The transmittfir a d  the recdvd 
are both connmed fram the c h ~ t  at to the mrt of the aperator's tele- 
phone set bp e tflrewmnduc~ae wJrd which qnt;ains one lead fmgl tbe 
tfmrnitter, o m  fmm the receiver, and a cornmen l a d .  This cord is 

I canneczed tra the jack on the jack panel tm the l& of the switehhrd by 
means crf a ~ ~ d u c ' t w  plug. The jack antacts are brought out in 
parallel ta bmmdis~ puss ditecdy a M e  the jack as ~n dtematc m e w  
of connecting a transmitter a d  a re~seive not equipped. with a suitabls 
plug. 

C Qur.nkh ~&b9ards BD-71 and BD71 rnly be quipped 
with either generator GGN-38, GN-SSA or GN-3&B, T h e  gemrator 
type nurnber is shorn on the $.enerator frame just bdm h a  driven end 
of the armature ur rotor, Generatar CN-38 was higrxled for use in a 

I switchboard having an a l u w i ~ m  d a y  chstwia. Generataps GN-38-A 
and GN-3&B were designed frsr those dttr a bus metd &am;& Thc 
use of a GM-38 in a rwitddmad hrvjng a ferrous meal &as& is mt 
recommended beeaw the simaliircg: tang@ of t8r switchbd ppilI be 
reduced rhce &t output xolltage wit1 b~ r t e m a ~ d  by the w e t i c  field 
Ims in the kmue metal case swmqndkg the genmtw. If a QNL38-A 
or GN-SiGB L 4 br a a-ard Harh aa d d u m  alloy chassis, 
the output voltage dl be mzmwhat greater lEhan tbe rated output 
sinm &we pwam were designed to mrnpnrate fbr 1-w in fmous 



r n ~ d  amr Such inmawd uutprtt give& a alight ixlcfc~sae L eigmling 
mge rad is not harmful to m d t d  eqzripment. 

b SdCkCL1#d Urn& EE-M or W-C (as, to). Thew u&b are 
fundamental1.p dike herchangeable. The d&eregtxs are in the 
draga and ja& nmm qqea being, need in t$e EB-2% A difference 
in the ~ a k k g  cff- rtspaj.Pwf od the fidd tdephae ~a riug dowe the 

ofthe two &lfemt udta chould auk be figa.rdad as indicating mubb I 
an the line. This slight di f f~ern~  is w u d  bp a OSertnec k w&tance: 
rrf the dmp whdhp, Slle EE3-B WE* bavbg a 2- W i n g  and 
the EE-2-C a S C h h  windiw. Tha I s r ~  ir awe sensitive Emh 
unit mtninr  $Zf the element$ wmssary for t~minatin;$ and switebing 
aole liee; thzrt is, ikc terminah, a d n d k  key, a s i p d  dmp, a jrck, 
a d  P m 1  dd plug, all pwpdy intarwired, When the unit ir fitted 1 
intg its pawitha So the tewitdibod pad, ele& eolrtam are made 
at the tap, cen.w, and bottrm with thee bw bra ~p&h a n  the lea& 
nf the #+ebhrd panel Mid the u&. Tbwe am: two additi~aal 

barn ju8t 8eh0ve the hemm bw bar, la whieb ima fleaible h d s  from 
a& unit m w m a d  b~ m w a .  Tbo aperator's tdcphow set, bat- 
t&, and ni&t ralazm are c o n n e e d  tn the bus bars at the ends, the 
wmrw wmmors connwtions hla &me dements being ma& in this 
way to all units through the bus b m .  The line terrainah at the tap of 
a& unit &re BBited t~ rhe p&pw litlle b.iadbg po~trr otr the line ter~ninaI 
strip ia the tedml mmparrlmeat. "Shi~ PPirinp ixadudee a amtialp 
c d  OH fines 1 a d  2 af the &r saoiccbboard ;Mid on Ikes 1,2,9, a d  4 
05 the 12-ilae swftehb~91rB~ 

dm Htah Bb8t1mr The n i ~ z - ~ l a m  'bell i* in d m  with tbt NT AL 
switah and with the n&hz& a d  lamp battrzry (3 vdts). Contactg 
on at& enit, qzertated by a h  drop ehuam, b e  the night-akm eirwlit 
whenev~t tho shustw of &at unit idls. Wtth the NT AL a&& aperatad, 
when any ahuttw f~lls, the circuit is +mmp1red and the bell rings. &&or- 
illg; the *tter or aperating the BIT' AL emitch to the OPF pmiitbn will 
QpW the &Ilk and S t o p  &O ha. 
sm cl,PE&c The two swit&ltpozEd E&Q wro in. patiall1 @nd mmeed 

in s d e s  with tbre light switch and die light battw (3 v o t ~ ] .  The air- 
suit * the Eghtw as ia*dmt of any CO&W OF wit& 4mXkpt the 

' li&t switch, and the lightao  ma^ tre mmd on ar gs d.&siFed, 
J. MdIpk T & F ~  &dpm C.0nneagbas from, the bus bass, qsr- 

&I*B ttZlpphiXk4?, h&t&d8 aFe k t ~ ~ ~ g b t  OUt h&disl~ pQsm 
the apulaiplt &al strip in the rear campartmat so that these con- 
aectionai may b readily a t e a d d  to mother ewktthbard far opaation 
in paraM. X m l  batted- may b canplected to shGs mult&le eMp. 

13, aRalf maIPl' lBrm (IF* 8 m~md 9), 
U. U C O I S ~ Y ' ~  T&p.hortw. t1) Trnmmt4&g Q r a k  Cd 

T ~ G  &due& 4 eapa&tss tranrudctarI and ~ E : C ~ P ~ E  me mmec*d r 





and anatha cmwct irs ma& whi& pkwm the output af rhe WDerator 
a m r  ray' Ene through crgntaa (m the key of the srjeitichhrd unit pet- 
eairring to that Ifne when the key is. cab$ ta the ring paeitbn. The output 
af e-h-r: gaaamr is abut 100 volts at 16t~ XI q d e s  per second. 

b. Switshhmnd Unit ZE-s-B or E H 4 ,  03 Q~~nuCias Wi 
slle key of u ~ i t  in the  n~md px&tkn, the w i n d 3  of the 

h slda with a- m l y  made mn$at an tlxe tip ~ i d e  d the jack W$MB 







U m  EAm* 
n ~*&hwtu3 $8 PB~OKWS krsPn b g ~ t t e g  MW be WL 

in plaw if the 5 & ~ M d  Ia to b e r  fato wi9 mithin 24 he$. 
n tit@ ~8ait .dhard; is &UP d fai. a pdd &= &I 
ham,  mm-~fe &elbatdm in tkie bs-  awe, If tld* b &at drarle, thrPnt 
icl coa;nigm of i m m d m  &mqpz to p a w  by CFVJI;W$~"B~ e 

fmll the b a t t d ;  
b. Do ~ZFE~ IHQW & & ~ @ r i a t e  aa part id tkt equiptgarmr. 

T W I e  p h u l w l y  shaqld be he@ & a n y  ke&e &e air *p ta thc 
g m ~ d  stZip unrf-th the line wmfndar. f a p  d l  .ltanttng wmm 
and wiw m c & w  cl'bb't. P m w  tb a w b h b ~ ~ d a  b the i h m t s  
rs fat a$ pmct,iatYfe, d ssBiw &ma d y  'in $ dty pPa. D o  nait atumpt 
8fdd mp& b y a d  the @W28s~@# Qf h t t ~ 6 ~  OT'& d6fk%~tkg ~ d d &  
ltzo~d rndito rar d%b aBeckiq d 1- CF CiFbpQIan 

is. WA~R AMP =LA-. 
a, If hgcrion ot tm indieate hula, p r m d  ~ a ~ t i o d p  t;a 

mtniru? the aawm of' die trc3nbF.e bdate amptiRg say d i ~ a ~ f r l y *  W b ~ n  
dements $0 3101: &nabs, or +ttacr&a bpqaEy,  &a m a  dl owilly 
'be fatad t~ Ba 1- or b k ~ n  cm-s, q&pmrm~ ir --&I90 
ei&w & r d y  or by mnud the w m  h o l h  it in plws. aZ1 el* 
lopeau are bmparaticd in such. a ~ U X U B P  es hdimt.e &hq~ adjust- 
mmb, mpsk* ar,wplc;E~eslear;. e m  ~SabolrUd wits &add kam3- 
abh &a aqda-t br 'PQI'& pmwwd Xk&~tlve a!& rn part& which . I 
c w  b 5gdiugtd fwd be m a d  a d  t d  jsr I 

fb ~ i - r ,  
b, Iad4vidmd s d & & h a d  u p h  f i g y  $P maad far i&n by d b  

-m*p tlse &m ljate lcab at th.k zqs,a& r~ldrng ewt the wvm w &et 
top ~ 1 d  2Met~~lbn of thltlndt. ~ p l ~  ttan~va1 qd&s 4 h - e ~  af 
tb taro ranah& Id~sfm. %he h e  h w  within -ih3.frr;lrne:d &a d 
bard, (& Q, IB.) bi rkphcixtg a udt, be Sara to mmmcr pmpmb; 
thg! ytdlm-pm fwd .%oigg tu the top (mr zigbt-had) m w ,  a d  
@OW l a d  gdng to tke bottom [w &&dj umm. 
en The $e1~leox1xle p d  at ,rfra right af &E &fa$-& &ts map k 

lvmxw.eol & mkiqg @at &Q s t* and &e htu ; r~n .  The el* 
-t+I BE ' C h  %151~&3&@ &$. 
bw4 2 3 ~  ramm @i a e e g  cable. (* fif& 21-5. lkf!zdivc *~C:IMEEIB 

l%lv 6re hw%d~-.bc11~ by b t . m @ t b g  tk h$*. ?h t ~ d n g  
the jpwratmI a~re  &odd bs r l l h  tl;l main s e p h  &* hakdh 





Fig rkre 12.- jwk p a d -  
rcaF s& a h n  

M. CHARbACTERIStlCS OF .CllC131T ELEMENTS. 
a* Tmmsmmmr~, 

Avemge current thr~ugh transmitter in use -,---,---,,,,,, Q,b ampere. 
Power oatput, amrage (uniformly distributed aver to 

3,CHLILkyde range) ,-.----------------------- --------  Q.W3 watt, 

h. boaiyer, 
D-c moistapree (approximate) :)_ 1 - , , , ,-- - -, -- - - --- - ----- - - 55 lohtna, 
Average motioarl impedance [at 6-M to 1,W eycla) - - --, , 256 ahm, 



s* ~ ~ W ' T P  BCrmpCn@ 
T ~ I I ~ W P  kt~tdry* gverap m k m ~ -  -,-,----,,,--,, 0,I gapme* 
EJ'&Mm sac4 ta-mp baa- 

W&t &mit mmaae-- --,, , ,-,,, - - - - --, ,, -- - - - --, Q,6 
w@ht-* h i t  Gazm- - - , , , -, - - - ,-, - -- - - - - - - - 0.2 

- 

L@T OF r a q  Tbr 5auowhg U'at the mx@ ma%- 
pmat pz+& d %+it~hbcrad~ B%i"f. and BS%-?& T k w  parts psm&d 
by ag srff*liak (9 i&J h b %a= m d e  & a E v ~ ~ -  
E s d b t  BDin &d BS7;9;. 7 , I ,  r 
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TECHNICAL MANUAL 

SWITCHBOARDS BD-71, BD-7% BD-72-A, AND BD-72B 

C hang= 
No. 1 

WAR DEYARrf'MEKT, 
WASHINGTON 25, D. C., De-cclnber 1924, 

TM 1.1-330,.29 October 1948, is chnnged as follo~vs : 
11 . I .  GENERAL (Added). The outbreak of gas warfare should not 
interfere wjt.h l_h m~ticuitg ~f te!enI~nilo COIT~,~L~:I~~C&~~E. $ ~ ~ : : ~ ~ ~ -  .=----.--: 1 k' 

ment has been provided to aid in mBlntaining telephone cornmuriicn- 
tion w h ~ n  the gas rtlask is worn. In t.he event that gas warfare should 
break out when such equipment is not a.vtlilrtble, it will be necessary to 
remrt to emergency measures to maintain telephone communication, 
It is to be remembered, however, that any suggested procedures which 
nre set up are to be used at. the operator's discretion, and if a more 
satisfactory method of accomplishing t.he same purpose is available, 
thst m e t h d  shi??:!d ho uscd. Pe:zon??d c!:a:.,-r::! :~itl: the maiiitoinin- l j  

of telephone cor~municat;ion should be acqultint.cd with the following 
e,ujnm..T.t~ 

1 Y"'"""' 
a. Microphones T 4 5  and T-30. bficroyhone T45, a lip micro- 

phone, and BIiarophonc! T-70, i l  throat. microphone, are dcsiwncd for 
9 use in maintaining telephone communication when a gds mask 1s worn. 

b. Chest Sets TD-1 and TD-2. Clrest Sets TD-1 (fig. 7.1) and TD-2 
aro ch~s t  units equi pped w it,h chest microphones? and are used for the 
mcration I cf tz!epl,:~nc liccs .;xkr ~:orms! ~ ~ f i d i t i i i ~ ~ .  

c. Chest Set TD-3. Checst Set TD-3 is similar to Chest ,Sets TD-l 
~ n d  'ID-2, except that in p!=2 of t h ~  z h ~ L  :;ilc;~;~;?;cne it. has Jack 
JK48.  &k ~ ~ 4 8  accomrnodr~tea Plug PL-291 or PI-291-A, which 
are parts of I\.licrophone T-45 or '1'30. Chest Set. TIM, in conjunction 
with Headset. HS-130 and Microphone T-45 or T-30, is designed for 
use with Telephone E M  when a gas I I I U S ~  i s  worn. 
1 1.2. MODIFICATION KIT FOR CHEST SETS TD-1 AND ID-2 (Added). 
Because of the si;r;i?8;-i:.j- of Chest Si5ts TD-1, Y w L ,  'rD$, aci,io,, 
has been taken to provide 21 modification kit which mill. enable using 
I-,.7 ull;t3 to Chest 'FE-1 wit: TT)-2 t h ~ t  tliejc -will readily 
xccornrndate Microphone 'l'46 or T-30. 1Vlre.n this modificta.tion is 
made, it n-ill not 1.w 1necessm.y for- nnits eqnippd wit.11 Chest Sot TD-1 
or TD-2 to ha.ve Chest Set. TD+ whiclz is used only during gds 
\v arf are. 

*These  change^ rupcrwde TB 11-350-1. 2 August 1914. 

. AG0230C 610603*- 44 



SWll'CHBOARDS RD-7 1, BD-7 2 ,  B E 7  2-A, A N D  BD--7 2-B 

11.3. EMERGENCY MODIFICATION OF CHEST SETS TD-I AND TD-2 
fig. 7 .  . since it wi!] LE. S Q X ~  t.i~:!e hehrP the lIlodifil..xtjl,jn, 
kit. for Chest k%ts 'rD-1 and '1'D-2 wilI b issued, and since Cllest Set 
TD-3 may not be available, the follo\virig rndifical ion of Chest Sets 
TD-1 and TD-2 should be made in the event. of the out.bre:~k of gas 
warfare : 

a. Preparcrtion. The tsrnlinals of the cold from the chest plate to 
the trur,sn;it.tzr =::it =f C!:cut Tjj-? TD-2 aye rpfi?o~;ed fyom the 
terminul scrcwa in the transmitter housing, and the wires are pulled 
out. o* the  hole i:: t h ~  tzbc. 

a b. Chest Sets With Terminals TM-163. 11 1 If the terrrlinal attached 
tu the end of each of the t~vo wires removed frorrl the trallsmitter 
honsing is the solderless-type Terminal 'l'R1-10:3, the port.ion of the 
te~minal crimped on the wire should be left on, and tho remainder (the 
flat, spade portion) should be cut off. 
(2) Solder the portions of Terminals TM-163 left cr-imped on the 
wire to the pins of l'lng l.'T~-291 01- PU291-A of the l~licropllone 
L P - .  w i \  
\11g. 4.1.). 

(3) Tnpe the soldered connections. 
c. Chest S.eir :'.'iih Tarmifidr TfAA2. !!! If tke tcrmin,z!s attzchec! 

to the end of each of t.he wires rernovcd from the t.mnsrnitter housing 
is solder-type Terminal TM-30, unsoldsr t,l~ese terminals from the 
wires. 
(2) Solder the mires to the pins of Plug PL-291 vr I'G291-A. 
(31 T~a,pc the solde~'d conlic.ctions. . - . m r -  A- r r ~  r n m  D ~ S D F  rr n mmrmncn r r e  P ~ I I ~ I T I I \ ~ I C  I ~ I I T U ~ I  IT 
I 1.4. u3e ur IcLErnv l rc  CE-o umluEn wna b v l r u r  l lv l ra  vw D D  ~r~~~ 

CHEST SET OR MICROPHONE (Added).-If g ~ s  wurfarc slioultf break . . 
oui, alld it. siiouid iieceL3ai.j9 to cofitiiiiie c i i l ~ ~ ~ ; c a t ; ~ f i  ;i-Ifl; '!'t.,?e- 
phone EEL8 wllen neither Chest LSet. T1)-1 or TD-2 nor b1jcroyhone 
T-45 or 'l'i30 is available, the follo\ving method is sllggested : 

a. While speaking, hold the transmitter directly in fmnt of, and 
prmsed against, the outlet vnlve guard of the service musk or the speech 
diaphragm of the diaphragm-type! mnsk. 

b. 1iT:'Ren tile opernt.or h,zs iini~hed iuikirlg, li. wi i i  iii: iiecesiiziry fi:ji. 

hi111 to indicate this ta the listener. "Roger" or "over" may be used 
by tho operator i.o indicato that he has 

c. To listen, pli~ce the handset so the receiver is over the ear. 
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SWiTCHBOARDS B-7 1, BD-7 2, B l t 7  2-4 A N D  BD--72-B 

1 1.5. USE OF TELEPHONE T P 3  (SOUND-POWERED) UNDER GAS CON- 
btTlONS (~lclded). The technique described in paragraph 11.4 is 
applicable to Handset TS-10 of Telephone TY3 (sound-powered) . 
Te!Pphnna 'rp-2 ( ~ ~ n r l . - p o w e r c ~ ~  cannot, hP! 11s~d wit,h Chest. Set. 
TD-3 or with Miel-ophone T-45 or T-30. 
11 -6. USE OF TELEPHONE EE-8 UNDER GAS CONDITIONS WITH MICRO- 
PHONE T-45 OR 1-30 (Added). If neither Chest Set TD-1, T1)-2, 
For T'-3 is nvgi!ab]e, bnt &hpr T4.5 nr T-30 is avni]- 
able, the nlicropllune can be used with Telephone EE-8 if the following 
rr?odificgtic~ is mnile : 

a. Using Any Two-canductor Cord. 
(1 1 A G-foot length should be used. (TT7ire IT-1 10-B may be used ) . 
(21 Solder one ond of this cord to the pins of Plug PL-4291 or PI-291-A 
Of fjjg Irl?icAmnhnnc> r----"- 
(3) Tapo the soldered connections. 
(4) Connect the other end of the cord under the 2' and I: terrrlinal 
screws of Telephone EE-8. 
!s! Ci2ice there is r,= sx?:Itc!l prnJTidPd for connectIRm hTir.rnnhnno 1 - 4 5  

k """ " -: "" " 
or T-30 with Telephone EER by this emergency cord, micropllone 
current Aows as long as the cord is connected to the telephone terminals. 
Therefore, digconnect the cord when the microphone is not needed for 
immediate use. 

b. Using Cordage CO-219. (1 1 If Cordage 0 - 2 1 9  is available, a 
R-fi;ut length c?f this cord, ter,ci!lating at e r d  in Js& JK48 CF 

JK-48-X and a.t the other end in wire ternli~lals, should be used for 
the emergency corlnection of ~Iicrophone T45 or '1'30 with Telc- 
phone EFJ-8. 
!2! TI;e ~f Jcck JK-18 er JR ?8 A. ppzr:nit~ the EI~CT=~!:=EC t;; be 
easily calli~ected to nilcl disconnect~d fro111 Co~dsge CO-gig. Cordage 
CO-219 can be left, pcnilallontly attached to the I' uud L' telz~liljals of 
Telephone EE-8. , 

Nm.-With the arr:ingc*nlc?l~Ks described in a and b ulmve, the receiver of 
the hutldset of Tt.lrpirollt. B X A  cun be ubtd irl t l~c  llr~lril maritler for lib-tening, 
while Microphone T 4 R  or T-30 call be nwd for ~ p e u k i ~ ~ g .  

11 J .  RESTORING EQUIPMENT USED UNDER GAS CC)NDlTIONS 
(Added). When Chcst Set T D 3  is available, or when the threat of 
gas warfare passes, the mtdified chest sets and i~licrophone plugs sho~lld 
!?P rwterd- tr! their r?riji~!z! sla!e. 

m. Chest Sets TD-I and Tb-2. (1) With Terminals TM-163. To re- 
store Ter~riinals TM-163 to Chest LSets TD-1 and '1.l)-2, unsolder the 

4 AGO 230C 



SWITCHBOARDS BD-7 1, BD--72, BD-72-A, AND BD-72-B 

se$ mirac frcm the pic. r?f the p1!!g, ren?noe the crh-A rYU en-+;--- r.la ,IIVIL., 

of the broken Terrnil.ials T&f-l.G3 fro111 the wires, a.nd replace them 
with i~e\v Tern-iwls TRf -1 (53. 
(21 With Terminals TM--30. If Terlr~inds 2 3 - 8 0  were originally 
n!? t,he chest Pet  ar,d =ere remr?.l:ed. re:tttsc!: the re~~?:li:a!s te the wi:-cs. 
or reptare them with 'Jler1ni11t115 *&I-16.3. 

b. Plugs PL-291 and PL-291-A. 111 Cleaning Pins. The pins of 
Plugs YL-201 a i d  PIA201-h should be cleanecl by removing excess 
Fg3?c!er f z*om tll,em, XI; rem:l.vi::g any CXCW-S so!dc:.. :L\yeid KC,~L.III# -a*+ 4;- a- +LA C . L ~ O  

plugs too hot., tru taliis tnay darnage or (Iestroy the iriternnl connectiot~. 
(2) Loose Connections. If the c.ottnoctions nrithin Plug PL-291 be- 
wmc loose, replace the plug with Plug PL-291-8. If the mtlnections 
=itjii;; p!::# FL2:)l-A !:K;:;c;; t!;;: t j i W ~  s~;.e;ys on the 
plug and resolder* the mires to the pins within. Keylace the screws. 

SECTION IF 
MAIINTENANCE 

. Nrm ( , \dd~tl )  .--F:~ilurc or ~ l n ~ a t j ~ ~ ~ . c t a r y  ~wrfonoanct? nf cquiprnw~ t u . r c h c 1  1)s 
Arnly Ground Forces arrd- Ar~r l s  Service Forces w i l l  Iw? r~poctetl on R'D AGO 
Form 4@4 (U#~s~~t.isfi~rttoi'y ICqnipnlent Rq~or t ) .  E';iilnl.cr or ulksati&~crc~~~;\. WP- 

forjnm~tr of eqniplr~ent uswl br At*?.tly Air For.cw will b(? n.pot*trul 011 Arnty Ail. 
E.O~LW Il'l)l.~n 54 [U1~8nti~f:i(!1:0l'$ ~~~~~~t.). If thts[~ f u r m  ilre 1!ot avail:hlbltb, set! 
TM .38-250. 

* * * * * * C 

14.1. MOlSTUREPROOFlNG AND FUNGIPROOFING (hdrled) . 
u. General, The oysl-ut,ion of S i g ~ ~ d  Corl~s cqn ipmeltt in t.ropic:tl 

a m s  where tcrnpc!rat~.~rs and relutive hn1uiclit3 are ex(ri~~r~c1y high 
requires special attt.ni ion. The? foll w i n g  items represent yroblt!lllu 
which may be t?o ( :c~ t~r~ture t l  in operat ion. 
(11 Resistors nnci c i ~ p ~ c i t o l ~  fail. 
(2)  Rloctrolytic action tiakes place in coils, chokes, trnt~sfnr~rier wind- 
ings, etc., causing eve~itnul breitk-down. 
(31 Hoclk-up 11ri1-e and cable insulation break down. Fmlgus growth 
accelera.tes deterioration, 
(41 Bfoisture forms e3ectrical leahge paths on ter~ninnl boards nnd 
insdating strips, causing flash-overs and crosstalk. 
(5) Moisture provides leakttge paths ht.ween batt.ery terminals. 

b. Treatment. A moist.ureproofing and fungiproofing treatment has 
h , n  devised which, if properly npylied, provides a reasonable degme 



of protection agtlinst. f i ~ n p l s  growth? i~~sects, corrosion, salt spray, 
and moist.ure, The t.re:i.t nlerlt. involves tlle use of Q. rnoist.ure- a.nd 
fungi-resistnnt v&l.~-~lish ap1:died with a sl>t'njr gull or n l)rush, or both. 
See 'I'B SIC; 13 for a (1etir.iled r:iesci.iption of the varnisll-spray method 
of 111(.)ist,ureprr~.)fil1g U I L ~  f u~~gipvoofing, which includes the description 
i ~ n r l  use of erjuipmcrn t and rn;i.teriuIs requirert. 
CAUTION: Varnish spray niny have toxic! elt'ect.~ if inhnlcd. Usc 

a r~~spirtttor if av;l.iltt l)lc ot.l~ci*wise, fastell cl~eeswlol.li or ol.her clot,h 
material over nose and mouth. 
14.2. STEP-BY-STEP INSTRUCTIONS FOR MOISTUREPROOFING AND 

FUNGIPROOFING (Adtlscl). 
Km.-8wit~cl1hitard T h i t  EE -2.-(*), bvh~bn us&, refers to S\vitchl)o~rd Units 

EL-2-B ant1 W-2-C. 

a. Preparatien. Make all ~-elrai~.s wid adjuutu~ents uecemrp for 
tlie proper operation of the qu ipn~ent .  Clean nll dix.t, di~st,  n~st ,  
fungus? oil, grease, etc. from the qiriprnellt i o  be processed. 

b. Disassembly and Masking at the Rear of the Switchboard. 411 
Unfasten the catches on the rew ptlrltl of the s\\-itclibo:~.rd. 
(21 Remove: 
la1 The screws which hold the line terminal strip (fig. 9.1). L i f t  

the line terilli1~~11 strip 111) 2 or :I i~lclles su thut access ctln be gttined to 
the wiriug connections. 

(bl The four screws whicbh hold t h ~  multiple terminal strip to the 
center panel. Ite~nove the strill. 
CAUTION: Be carefd not to break the leud.~. 
(el The battery compart~ll~rit cover (fig. 9.1 0). 
(dl The batteries in use and the spare biitteries. TAP battem'ei, are 

not to ba t.tleated. 
(el The pyralirl strip on the terrninul strip Z'he pyralilz a t r i p  

tk not to  he heated. 
If) The four nuts which hold Coils C-161. For clirectiorls for re- 

moving tKe coils see d (51 below. 
(8) T h e  lacing from the cable fonn. Separute the wir-es of the cable 

pc: shn~vn in figim 9.1. 
(3) Cover with masking tape : 

tat '137~ groi~l~cl bus-bar on tho under side of the line terminal strip 
at each set of protector gaps (fig. 9.1@), Extend the tape to the 
hrn1ina1 base extensions so that the protector gaps are covered. 

[bl 'I'he white lettering on the front of the ~rlult~iple strip (fig. 9.5). 
tcl The battery spring contacts and plate contacts in the battery 

case. 



(dl . \ I  1 t i  1)q o f  \T i r . l * ~  I I < ( * + ~  t (1 11 1:1Iil' f111.c.1 1.!t3:11 c . c ~ r i r ~ c * r . t  i r j l  

c. Disassembly and Masking at the front of the Switchboara. 
'1'111-11 11111 i ( ~  ! l ) ) r ) : i l . t l  : I I I ( I  1111 l ; i - t ~ l  ~ I I C  1-;1tr-11ec: r t l l  I I l r *  - i ( l q * .  ( I I ~ P I ~  t l l ~  

f i  0111 l ~ : ~ ~ ~ ~ * l s  :IS I 11, t 1 1 z 1 1  ~ I . ~ ~ I ; I I . ~ I I ~  1 0  p l ; w ~  t I I P  ~ v - i t c ~ l ~ l  to:~rtl  in o ~ ) t b ~ - : ~ h  i(111. 

(2) I : r ~ ~ i ~ f t v c ~ :  

(01 ' I ' I j t *  o r j i b r ~ ~ t r ) r ' <  IIP:III ;111(1 (-!IPs~ s l a t  f111tI t11v ~ ~ : I I F  vot*11 ~ I - ~ I I I I  tI:c* 
~ ~ ~ l ! l l ~ t ~ l l - l  l l l ~ * ~ l f .  
' (bl ' [ . I ) I ~  t t . : t i 1 ~ 1 1 ~ 1 t t ~ i .  : I I I I ~  r~~cvi~t-r I - , I ~ I <  ( fir. !I.:,) : I I I I I  t 1 1 ~  1 1 t i i 1 s  i n ~ i c l c ~  
f h c ~  ! r * : ~  I I ~ ~ I I  it # t * r  :I 11t1  r 1 v b 1 4  rvr t o : ~ , s w .  

X m ~ - - l f  1 1 1 ~  1118 i t q  ~ I K  ( 1 ~  t I I P  ! r ~ ~ ~ ~ ~ t ~ ~ i l l d * r  : I I I I ~  r t v v i v t s r  V:IGI*- ( . I ~ I I I ~ I *  1111 rv111t1%1*11 
I~:I*II?. f l f l  1!4tI I I Y I ~  s11t .11 f ~ t r d u l .  111 Ir) it!: I t )  ~ * * I I I c I ! + ~  ~ I I ~ V ~ I  r 1 3  b \ l I l  I ~ : I I I I : I ~ ~ *  I I I * .  1111 I* ,  
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f. Disassembly and Masking of the Jack Panel. ( 1  1 I ,c>crqr&~t f l ~ c  j:wk 
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SWITCHBOARDS 3-7 1 ,  BD-7 2, BD-72-A, A N D  B W ' i  2-B 

(bl 'rho bull sw.!kets of the night 3.13~-111 rind the light. switch on the 
front of the jack poncl (fig. iJ.2 @ }. 

Ic) The colrtacts of the ol.>erat.or's jaclrs it1 the w;rr of the jack panel. 
id )  The part of the jwk which protrudrs t l - ~ r o ~ ~ g l ~  the front of t:hc 

jack panel. 
g. Prying. Dry V R ~ ~ D I I S  units whirh are to be t.r~;~.teti for 3 or 

3 1ou1-s at a heat. of I(.iOo F. Do n d  c:t.cccd lti(3". Wntch the coils to 
see thnd ?i-eat dves ~ i o t  ,start thc ccrmpotl-)~tE .rr?it?tl;~i t lmn  rztnwiny. 

h. Varnishing. Apply th1.e~ c.oats of rrloisturepl.t,ofir~g n11t1 f i~n.gi-  
proofinn .-, varnish i[L:lcquer? Fi~rigus-resi~t~nltt? Spec. No. ?l-P>CT! (Stock 
No. 6G1009.3), or q u d )  with n spray gun to nll parts excepting t-hose 
which have bceri rriaskerl and the f~-orli. po~-l.ion oF the unit. Tvucli np 
the eight sc~ewlieatis t,liat. are exposed on the front. When the varnish 
has dried, remove the maslting tape and t.onc.11 up arol~nd portior~s which 
were not. covered, If va.rnish i s  tttck, i t  is not dry. 

i. Reassembly. Rcasserrlhle the switi:hl)o:~r.cl. followi~lg irk rmevtrrsr! 
the instrnctio~is givm for disa%scrilbling. ITpoii col~~plele assenibly, 
(:heck t.he swit.c.hhnrtl for operntion. If ro1ltact.w do rlvt lrlake good 
clectriclrl ~ontinuit~y, trleiiu them with  v:~~-vis;;ll rcn-lorcr and burnish 
t.h~.m, Do not ~J.R& ~ m t d  ?)(zpeT. 

j. Marking. Mark the switchboard \\-it11 LLJIFP'>~ntl the d:i.te uf 
treatment. 

l?f~cU''!l.ple : MFP-6 J11 iy I 944. 
* * * * * * * 

16. CHARACTERISTICS OF ClRCUlT ELEMENTS. 
* * * * * 4 * 

d. Generator. 
t-)i-~tpi~t. ci~rr-ent nt n.'t)cwca sl,ri?d : 

Hesistailce 1o:id (olinis) : 
Cttrr~trt  

(taf!!iti~##iprre~b 

2UC) . 85 
:10't~lO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 5  

lOO,WO---------------------------------------- 0. 87 
Q,pn (~lp!iroxim:tt~) 100 vnl t.s= 

e. Drop Winding. 
* * * * 4' * * 

(2) Switchboard Unit EE-2-C. 
D-c resistance   appro xi mat.^) -------------,,- 475 or SO0 ohnls. 
* * f * * * * 

AGO 280C 



SWITCHB0.4t7DS '8-7 1, BIt7 2, BD-72-A, AND BD-7 2-B 

BY O1tL)ER CIF THE SB:CI~~TARY OF WAR : 

~ ~ ' P I C T A  1 ,  : 
J .  A. ULIO 
;Y(L~O), Gvne~aZ 
Th: Adjutant Gcnerul 

AAF (Sip) ( 5 )  ; hGF (Sig) ( 5 )  ; ASF (Sig) ( 5 )  ; T of Opns 
( 5 :  ; B~EF! C ( 5 )  ; AAF C ( 2 )  ; BE. Yrr Dc! (i) ; Def C (Sig) 
(2) ; Dept (Sig) ( 5 )  ; Tech Sv (2) ; Sv C (Sig) (5) ; P C & S 
&nt ( 2 )  ; O/S ( I )  ; PI3 (Sig) (2) ; Uep 11 (2) ; Gen O/s  SOS 
Dep (Sig Sec) (2) ; Sp Sr Sch (10) ; IJSbIh ( 2 )  ; XOTC (5) ; 
ROTC Libr ( 5 )  ; Lab 11 (2) ; Hep Sh 11 ( 2 )  ; it (Sig) ( 5 )  ; 
u ( 2 )  ; AD' ('2). 

Five p;;,>in,.: t:; t!::: f<>!!o.:,.i:;g ,r: '!'/ $ E !-<cg,C: ; 2-28; 8-27 . " A" - I 9 -1' 7 

4-169 ; 4-156; 4-157 ; 6-1K ; 6-*; 5-22s-1s ; 5-76; &a67 ; 5-416; 
5-512s; 5-526s; 5-536s; (;-10-1; 6-12; Ci-2CL1; 6-26; +a; 
fL3tj ; 6477; t2X&1; 6-56; 6 5 7  ; &67 ; 6-76; 677;  6-97; 6 1 % ;  
6-127; 6-166; 6-160-1; 6-1.66; 6-116 ; 6-177; 6-200-1; 6-216; 
f;2lt ; 6-21s; 6 2 2 8  ; W2'21; 6-327 ; 6-33? ; C457  ; 6-367 ; 6-397 ; 
5-12; 7-14; ?-I~S; ?-I$; 3-99; 7-56. 7-52. t ~ C I ' I '  - v O R  e fie. , l - # & l ,  @ V W i  4-3v, 

8-550; 8-550s; 3-17; (9-57; 9-76; 11-7; 11-16; 11-18; 11-27; 
2 1-57 ; 117y7s ; 1 1-97 ; 11-1~7 ; 11-l~q ; ~ ~ - ~ g ~ ~  ~~~~~ :;ig 
A1T7 Orgn ; 11437;  11-510; l I-53'7s; 11-55?'; 11-677s; 19-56; 
19-57 ; 44-7; 44-10-I; 4G15-3; 44-16; 44-17; 4P%j; W 2 ? ;  
44-118; 44-7 17; 44-126; 4G187; 44186;  44138; 4eJ1.7; 
44-926s ; ;tJ-pLis; 44-276; 44-277 4eLTs;  444316; K 3 1 7 ;  

9 

4 1-:;2[; ; +&;;27. 
For exi;:niiatioii of <---. .I. -' -- --- - - '3" 

0 
b . >ll lUlJIS,  bCt: E l3i 2:-U. 

aco 2:Joc 



V L R 4 - V . .  .-I..*.** 
ABClnA3AClAlr  NAALV UAL 

ISWITCHBOARDS 
BD-71, BP72 ,  BD-72-4 

AND BIk7SB 

CRANQEB] - - DEPARTMENT OF THE ARMY - 
~ 0 . 2  J WAE~LXNGTON 25, D. O., iS  JW 1960 

TM 11-330, 29 October 1843, is chmged a~ follo.rve: 

11 .I Operation During Gar W a h  

11.8 (Added). Operation of Switchboard In Arctic Winter 
Temperatures 

a, EFFBCT OF WINTER CONDITIONB IN ARCT~C ON EQUTPMENT. In 
+t.- wo LbUAb -..4:.-. . is OfteP B-Gta +a q j e r ~ A ~  E+,tc.LfiBidB DuE-71 m G  
BD-72 in tempersturea an low as -80" F. Under conditiom of 
e*vrme!y leF t ~ ~ p ~ ~ ~ ~ ~  ecr=bhed +Ae eeczts of iz6, s==w, 
rain, fog, frost, or moisture caused by temperature changes condensed 
on the equipment, the efficiency of the equipment can be affected 
severely. Batteries BA-30 lose comidersble electrical capacity in 
low temperadxres bemum of decreased chemical activity, and in 
verg low tempemturas become unusable. In addition, the generator 
abaft and seam map freeze? and moisture condenses and freezoe on 
the transmitter diaphmgm of the operator'e head and cheat set. 
6. OPERATION IN ARCTIC WINTBR TEMPERATURES. TO insure the 

sstiefrtctory parformttnce of ewitchboards BD-71 and BD-72 in 
temperatures as low ss -80' I?. when operation of this equipment ie 
essential, proceed aa iollowa: 

(I) Use low-tamperature batteries BA-2030/U instead of bat- 
teries BA-30. 

(2) Protect the transmittar and receiver of the opemtor'e head 
and chest set with microphone cover CW-ll/U (Signal 
Corps stock No. 2321i0-111) to prevent tho accumulation 
oi frost on the transmitter diaphragm and to prevent 
frostbite when the operator's ear comes in contact with the 
cold receiver cap. 

(3) Remove the lubricant from the generator gears and bearings, 
using solvent, dqy-clertning (SD) , Federal Spoc. P-5-061 a, 
QM supply No. 61-5-438ii and a amd, atiff briatle brush. 



Relubricate spalinglg with oil, lubricating, aircraft instnr- 
ment (&my-Navy Spec. AN-Q-11, QM supply KO. 14- 
n , l 9 A  V- AVX~,. 11 'Re uv n - ~ ~ n : a l l w  L.U~SICIIUIAJ marnfs.1 U-1 U ~ U L  A-V- nnf t= cPerll?bricate, 
be sure th8t the lubricant does not touch electrid contact 
parts. If electrical contact pasts have been touched with 
oil, be sure that no oil remains 0-n.any contact eurfaces. 

t 4.1 (Superseded). Weatherproofing 

Signai Corps equipment, when operatted under severe climatic 
mnditione such a.i prevaiI in t.ropica1, Arctic, and desert regionq. 
requires special treatment find maintenmco. hngus growth, 
insects, dust, corrosion, salt spray, excessive moisture, end txtreme 
&A- -plrtura ---- --..- u e  hismfii! a most materida. 

14.9 Tropical Maintenance 01 Switchboards BD-71 and BD-74 
Nots. hitchboard Unit * * * EE-2-B and E%'iiC. A npeclal moisture- 

prooflag md fundproofing treatment has bocn devised which, lf properly applied 
provides i reasonabte degree of protection. This treatment is explained fully In 
TB SIG 13 mnd TB 81G 72. 

1 4.3 (Added). Winter Maintenance 

a. GENERAL, Special pl-ecautions necessary to m&e equipment 
perform satisfactorily and to  prevent total operational failure in 
extremely low temperatures are explained fully in TB SIQ 66 a ~ d  
TB STG 219. 

b. SWITCRBOARDS BD-71 AND BD-72. Switchboards BD-71 and 
BD-72 will give satisfactory performance in temperatures as low as 
-60' F. provided sdditiolini maintenance is performed and pre- 
cautions are taken to provent equipment failure. When the switch- 
boards are used under conditions such a8 prevail in the Arctic during 
the winter, the following problcms may be encountered: 

(1) The &ock-resistiiiit ebai.sct&-.htiG of ms'*r;d eha;r,~e &: 

'vary low temperatures, and steel shrinks and beoomes 
brittle. Hnndle the equipment with reasonable care. 

(2) Dry-cell batteries may bccome completely nonoperative st 
extremely low temporstwes. Use low-temperature batteries 
(par. 11.8b). 

(3) Extremn mld will CAIIRR r,ord~ ~ n d  miring to become brit tale. 
Handle carefully, the switchboard cords, the operator's h a d  
and chest set cords, and tho wiring. 

(4) Frost which forms from the breath in tohe holm of the opera- 
for's bansmitter affects transmission. Place a protective 
cover 11.8b) over the ~ransrnittcr before placing the 

AQO 2486B 



equipment in operation, and have a spare transmitter unit 
available in case the one in use fails to function properly. 

(5) Water in the receiver wil l  freeze and impede the action of 
the diap-hragm, and a receiver exposeci to vary low tempera- 
tures may freeze the operator's ear. Place s protectiva 
oovor (par. 11.8b) over the receivar before using th8 equip 
ment. If the receiver becomes wet, unscrew the balrelits 
cap, remove the ice, and wipe the receiver unit dry with s 
dry cloth. 

{G )The shafts end gears ~f the hanc! ge i i e i~b i  rl b 
difficult to turn if these parts w o  not lubricated properly 
fcr 2G!d ;*:zgthzr sporAti3n. L.ubrica&e fcr !2cGc =ktor 
operation accox*&ug to instructions iu paragraph 11-86. 

14.4 (Added). Desert Maintenance 

a. GENERAL., Special precautions necessary to prevent equipment 
failure in woas subject to extremeXy high temperatures, low humidity, 
and excessivo sand and dust are explsined fully in TB SIG 75. 

b. $WXTCHROAI~DS BD-71 AND BD-72. Spccifll dustproofing hest- 
ment ia not necessary for Switcb boards BD-71 and BD-72. Take all 
possible precautions to keep dust, dirt, and sand from getting on 
lubricated parte. UaiIy inspection and cleaning of the equipment b 
recommended. Instcad of merely adding new lubricants to the 
generator, clean and relubricate the equipment whenever practicable. 

14.5 (Added). Lubricution Under E*eme Temperature Con- 
ditions 

The effects of extreme wld and hest on materials and lubricants are 
Ew!d~ed TB SIG 69. Observe d,11 p r ~ ~ . ~ i ~ ~ i ~ ~  gfid pay gbri~f .  
attention to all lubrication instructions when operating equipment 
under conditions of extreme cold or heat. 

: 14.6 (Added). Preventive Maintenance Techn~ques in the Arctic 

a, ARCTIC WINTER CONDITIONS. Bccauso of extremely low tem- 
peratures, often aa Iow as -6O" P., adverse weather conditions, and 
the bulky protective clothing worn by operating personnel, preventive 
maintenance techniques ihat can be poriormed by using organizatiom 
in the open or in unheated shelters are necessarily limited to those 
operations which must be performed to keep a system functioning and 
which can be performed when the operator's hands are protected by 
glovea. Except for changing batteries, porform mainten~ncs opera- 
tions--other than those given in the checldiet in paragraph 14.7~- = the=$& 



6. OTHER ARCTIC GONDITIONB. During other seasons of the year, 
temperature and weather conditions in the arctic range from very 
low temperatures with ice and snow to mild weather such ae is found 
in f emperaie ciimates. Therefore, preverliive miihiemr~ce iigeraiione 
by using personnel will vary from those given in a above to normal 
temperate zone operations during the s e w n  of the year when the 
weather is not aevcre. 

14.7 (Added). Preventive Mainfenance Checklist for Arcfic 
\A#. winter Gperaiion 

a. GENERAL. The preventive mainterlance checklist shows the 
operator how to maint.nin the equipn~ent in Arctic winter tcmperntus~ 
so that trouble shooting and repair will be reduced l o  a minimum. 
The table in c below shows what to check, when to chrxk, how to 
check, and precautions which should be t.aken before, duriug, and 
after cllccking the equipment. The checldiat k self-explanatory and 
the operations and tecluliques do not require lengthy explanations. 

b.  TOOLS AND MITERIALS. The following tools and rnabri~1s am 
required for orgauizntional maintenance of switchboards BD-71 and 
)jD -72, in ,irct.ic 4~init.r tempc,rai;ures. 

Knmc ill itcm and d ~ x r i p t . k ~ n  i 1:wd tn 

NSN A - - - - 

RZ2000. .- - ,  

Clean equipment. RRIJSH: stiff brist.1~3; round; 
3.i" dimq bristles approx 2" 
lg; WKCo #RS-3093. 

CLOTH: crocus; 9'' x 11" ,,,,,. 
L 

622056- --- CLOTH: lint-free; 6'' x BJ'; twill I jean textile. 

Clenn jack p l u g  and slaeves and 
bljr_n.i_sh c~nt,art nree:. 

Clean various parts of equip- 
ment. 

Tightcn Ioosc Bttirlgv eud mount- 
ing screws. 

BH40848jl_ 
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BCREW DRIVNH, osbiet: 
Pic ' '  x 3>$" blade; 6:4" lg. 



d .  TEBTJNQ. AAer the preventive maint.enance operations in c 
eboce b y e  been pe~fi;rmed, make s ring &!k *teat m e :  ~ B G S  
drop to be sure of &e electrical mntinuit.y of a11 cirnt.~it. elernan~q. 

Whattocheck ~~~~ How to clrecr 
-. 

Precauiionr N a. 

1 Exterior  of Tighten screws 
unit. securely but do 

Inspeot the carrying atraps I not overtight 
tor damage and wear. Check 
the hardwan! for poasible l o w  
fitting and screws. Tighten 
when ne9.rary. 

en. 

9 I Interior of Clean the front of the unit with Tjghten rcrews 
a brush and dry cloth. In- murely but do 
" -,.- & #..- t -.--- a&&:--.. ,.--I 
OLJGUY L U X  LVULO UUblU&D &UU 

I --A -----A ?.-LA 
I I I B I ,  U V G A  b r u u r  

mountings. Check the me- eu. 
chsnical operation of switohes, 

I drops, keys, and jauka. Clenn 

I the plugs and jack eleeves with 
~ 1 ~ ~ 7 .  

1 C.IVbUJ b L t J l r U .  

8 

4 

Tighten Bcrewm 
securely but do 
not overtight 
en. Re cazw 

InOeri or of 
unit (rear). 

- i ..- . 
I - .- - I 

. . 

I 

I 

R e ad an d 
oheat set. 

'Dsilr. 

*D Clean the rear of the unit with a 
brush and dry cloth. Inspect 
to see that binding posts are 
t igh~  and line connections 

I 

*D 
' 

aecur8. Inspect hairare , ful not to break 
and mounting for loose fit- connectiom or 
tingcr and screws. Remove dsrnage wiring. 
the battorim, clean the corn- I 
psrtment, and burnish contact. 
areaa with crooue 010th where 
necessary. Inspect tho air 
gap to the ground strip under 
the line terminal atrip and re- 
move m y  ~ccumulatioe of 
dirt. 

Inspect the head and ohest eet 
and wipe olean with s dry 
cloth. Inepct the M p a ,  
cords, and plugs for possible 
damage. Clean the plug with 
crocus cloth. Check the me- 
cbanicsl mtiori 01 the gwitcll. 

Never use a 
dsmp or wet 
cloth to c1ea11 
xviri~iu. 



UFFICTAL: J .  LAWTON COLLINS 
EDWARD F. WITSELL Chief o j  Sw, United Stutea A m y  
Ilhjor General, USA 
Th Adjudant General 

~ ~ ~ I ' R I R I Y ~ " I ' O N !  
Tech Sv (2) except 11 (50) ; h & Sv Bd (1) ; AFP Bd (w Sv 

Test Sec! (1); Al'F (5) 1 OS Maj Comd t5) ; Base COMd (31 ; 
MDJV (5); A (20) ; CHQ (2)  ; FC (2) ; Sch (2) mcept 11 (10) ; 
Gen Dep (2) ; Dep 11 (5) ; Tng Div (2) ; PE (lo), OSD (2) ; 
Lab 11 (2) ; 4th & 5th Ech Msint Shops 11 (2 ) ;  Two (2) copies 
to each of the following T/O & E's, 2-26 ; 3-26; 3-27; 3-15?; 
3-2137; 4-157; 4-260-1, DF, DN, DT, EA, EF; 5-l6K; 5-36; 
5-72; 5-76; 5-122; 5-136; 6-166T; 5-192; 6-36743s; 5-5121'; 
5-526T; 6-10-IN; 6-12; 6-20-1; 6-26-05; 6-26N; .6-26; 
6-27N ; 6-29N; 6-50-1 ; 6-56-08; 6-56; 6-57; 6-67; 6-76; 6-77; 
6-86; 6-87 ; 6-127; 8-lrXI-lN; 6-1 66N: 6-167N; 6-169hJ; 6-176; 
8-17?; 6-186; 6-196N; 6-l97N; 6-200-IT; 6-2172'; 6-226T; 
-22'f'T; 6-337; 6 -336~ ;  6-377rj; 6 - 3 3 9 ~ ~ ;  6-357; 6-30?; 0-397; 

6457;6467;7-12N;7-12-OS;?-13N ;7-14N; 7-14-OS;7-16X ; 
7-26N; 7-96; 8-16N; 8-56; 8-550; 8-560; 8-580; 8-591T; 
8-595T; 8-667; 9-8N; 9-17; S66N; 9-67N; 9-70; 9-316; 
10 1iN; 1046N; 10-536; 11-7-03; 11-7s; 11-7N; 1147;  
11-j7N; 11-87s; 11-107; 11-127; 11-500, IW, GT; 11-5571'; 
11 583; 11 592; 1: 597; :?-2GE; 17-3EN; 1TdGN; 17-56; 
17-58; 19-56; 19-57; 30-17T; 44-10-1; 44-12; 44-16;44-17; 
44-26; 44-97. 44-76N; 44-??x; 44- l lG;  44-11?; 44 125; -. ? 

44-127; 44-136; 44-138; 44-200-1; 44-2761'; 44-277T; 44- 
2787'; SP~CIAL DISTRIBUTION. 

For explanation of dktribu tion fortnula eee SR 3 10-90-1. 




