Hoopar Cansulting
249 Rustic Canyon Dr.
Grants Pass, OR 87526

T™ 11-2300
a1

TECHNICAL MANUAL

EADIC SET SCR-684-C

Craxcra
No. 1

TM 11-280C, 16 August 1044, ia changed s
followa:

2. Range

b Frpguegoy Hawce, (Superseded,)  Radio
Het BOR—-4P- covers the feequency rnge 3,806
o 6,500 kiloeyeles (ke on mastorseillator op-
eration, The frequency range on eryatel aporn-
tion is EE00 to 6480 ke when the cvetals of
Cryeenl Wit MO-537 are available, Crystals
naed in the transmicter operate at one-hell of the
trenamitting frequency.

e, Orveran Kir MO-535 {Added). Cryatal
Kit MC-535 conatate of three Cazes O8-140, sach
oontnining 000 Crystal Iolders FT-243 with
cryatnls to provide crestal eontrel,  The total of
2,700 crystuls provides 10 identicsl crvstala on
cuch of 270 channels botwoen 4,800 ke and G490
e inclusive for uss with Radie Recciver end
Transmitter BC-1308, The 270 channels are
covered in B-ke stepa. Bipnal Corps stock num-
hera for the ervacala qre identified by the fgoees
2R3 followed by the frequenciea of the units in
kilnerelesa.  The actual feaqueney of transmission
i6 equal to twice the crystel frequeney. Thus a
eryatal out to produce wn oscillating frequency of
1020 ke would huve a Sipnel Corpa atock No. of
222544-1020 mod the frequency of tranamission
would be d820 ke, while o erystal cut to produce
an oscillating frequency of 3,000 ke would bove &
Signal Corpe atoek No. of 2243540-3000 and the
froqueney of transmission would be 6,000 ke
Cryetal Kit MO-535 is intended  for use as o
eryreal pool for the Infancry Division and wnils of
similar sz,

d. Cryeran Krr MO-537 (Added), Cryatal Kit
MO-537 consiats of two Casea (35-137, sach con-
taining 100 Cryscel Eloldera F'I-248 with eryatala,

DEPARTMENT OF THE ARMY
Wasmnwerow 25, 10, O, 28 Novembeor 1047

The tetul of 200 cryetals provides 10 identieal
erystale on each of 20 channel: betwesn 3,830
ke and 6,430 ke inelusive for use with Radio Be-
eeivier and Tronsmitter BO-1006.  The frequen-
cien in kiloeyclea of the crvatole supplisd with
Cryetal Kit MO-ERY ara:
1016 1885 2,125 2,300 2,750
1,40 1. DB 2,140 2430 2,040
1,940 1,18 2,155 2 AR 4,110
1,950 406G 2480 2,805 4,216
Bignal Corps etock numbers far thesn eryetal nnite
gre determined exactly the same as the Signel
Corps gtock numbers for the eryetal units of
Crystal Kit MC 536, describad above, Crystal
Kit MO-687 i intended for use at scheols and
tenining auilers,

4. Components

a. Dadio Het SCE-G04-C ineludes the Tollowing
items:
& # ¥ = "
1 Rzceiver and Transmitter BO-1306, neliding:
I Cryetal Holder PT-241 or CR-2B/U with
200-ke ervetal.
1 Bt of tubses as follows:
L “ * * *

b, The follewing items taken from o complate
Reulin Set BCR—694—T conglitakn the squipment
Toor fieled 1120

L] * Ll L] L]

1 Reeoiver and Tranemittar BO-1306, ineluding:
1 Crestal Holder FT-241 or CE-2B/U with

o0 Ko oryetal,
1 eat of Tubes na followa:
L) [ [ [ ] L]

=ifhis chungu sepurvedon TH L1250 O-8, 17 Apcll 0348, and T 13-238 ©-2, 1 April JE,

Add) BET A-—Kow.
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7. Radio Receiver and Transmitter BC—1 306

This component, shown in hgueee 2, 2 0 complole
veeciver &gmnd teanamiller, eperating n whe [ee-
queney eange of 3,500 ke Lo 6,600 Le for master-
oscillator operation. The frequency range for
cryatal operation is deseribed in paragraph 2
It ohtains ite * * * and 6,500 |k,

14.1 Pack Equipment CE-13 (Addad)

o, Greweran. Poclk Touipment CE-13 15 pro-
vided for vee with the Thillips paek eaddle to
trunsport. Hadio Bei SCR-#84-0,  The pock
wquipment i& ennslroeie! s thal the eadio ael
ean he guickly withdrawn es aoon a3 the animal
helts.

h, Leer oF Clompoxesta. Pack Equipment
CE-13 ifip. 8.1 coneiste of the following eom-
ponents:

S T
"f'i'l_‘;' Tt Dimicnslens ) "I'I:f“:l“' 'E:"f_“!:_'f
1 | Frams M-85, 18N s2Kas | 1100 es | 0.7
2| Mounting FT | &% 2l x 24, 186 e | L 225
L1,
1 | Dag DO-1%91. | P63 o

e, Desearrrion,  [1) Mreome FA-SS,  The
frama e conetrocted of engle and slap i
There ara two hooks st the hottomn of the frume
and two web etraps at the hottom for faslening
Vg fraane to the suddle,

2

(3] Moweding FT-108, Tho two mountings
gre mnadde of pluminum costings wud fasten on tap
ol the anedle,

(4] Hogr BOFTAY, Hog BG-1 6 made of
canvas,  Inooorler e balancee the dood,  Lwo
Batteries HA-48 are enrdid in Bog BG-101

inatead of the normal pesition in Bag BG-172,

15.1 Mounting Pack Equipment CE-13 (fig.
017 (Added)

a, Movsvsg FT-108, Bole the two mount-
Boges o0 Wae Lo of the Phillips suddle,. Bolls and
nubs e provided gs part of Mounting FT-104,

b, Fravr FM-B3, Place the frames {one on
enrh aide of the sndidle] with the hanlks np and
reating on the har scross the top edge of che
eaddle, I'maten che twoa web straps at the bot-
torm of the {rames through the loops on the asddle.

i b
Fagure 8.0 Frome K-8 and Woendinpe #T—10 voafallad
aar fie R s senlalle.
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17.1 Packing Radic Set SCR—494-C on Pack
Equipment (Added)

Strep the somponenta of the rodio set sseurely
to the fraome s ehown o fgwees 11,0 gnd 11,2, Tn
Bulence the load, components are divided s
Fallowes:

@, Bine Loap 1, Torar Wemwnr 5356 Povvos
fhgr. 11,10, Side load 1 eonsists of Frame M-8
and Begs BO-172 and BG-1091 and thelr com-
orien s,

(1} Bag BG-178 and the following companents
Cweighl 31.5 pounds) :

1 Batlery BA-48,

1 Panel Cover M 404,

1 Redio Heceiver and Trsnemitter B{-
1306,

12} Dag BG-191 and the following contents
(weight 11 pownds):

2 Dattories HA—4S,

b Bise Loan 2, Toran Wotasr 56.55 Poryns
Mg, 1120 Bide loawl 2 consiets of Fromoe FM-83
nil Boge BG-175 and BG-172 and cheir contents,

(1) Bag BG-175 and the following contenis
{wcight 24 pounds):

1 Generntor GGN-58,
(2) Hog BG-172 and the (ollowing contents
[weight 21,75 pounds):
I Antenns AN LGD on Recl RL-24,
I Box BE-G3-A with spure tubes wod
lnmps,
2 Lorde CT3-604,
2 Covds C1-307-A.
1 Cloed CID-11100,
1 Counterpmzs CP-12 on Reol R1~20.
1 Counterpoise CP-18 an Becl RI-29,
1 Guy xY-12.
1 Giuy (3Y-42,
I Holyard M-378,
1 Hilyard M-a7e,
2 Hewilsels H3-30.
L Key J—45 with Cord (T1-20]
I Microphone T-17,
L Microphone T—15 with Cond CD-318-4,
2 TM 11-2300,
a Teet of Wire W-125,

e, Tor Loan, Torin Wemear 208 Porype {tige.
L1 and 1123, The top lond consiate of Mount-
ing IFT-100 and Roll BO-174 with contente,

Roll BG-174 and contents {weight 1% pereznds) :

I Log LGG-2-A,
2 Cranles GO-7,

A RRTA

2 Loga L4338,

6 Maat Heclions MMES-118-4A,

2 Mazt Scclione MS-117-A,

2 Mast Sections B{E-118-4.

4 Stakes (GP-27-4.

I Covel CTI-108G (7 font [ong),
I Tnsulndor TN-127.

174

BEG

TLIEE40:
—

mit TR, aild fead 3 and

Figure 11,8 Pack Fqu

ihinaal CRSE, gide o 2 oond
tesp Poned,

17.2 Unpacking Radio Set SCR-694-C frem
Pacl Equipment (Ad:lul)

a. Stow Loaw 1. TUnfasten the thees croesed
wob straps mnd remove the |-:,-u':p:|||ul_|:.

b Broe Loan 2 Unfnaren the three oosssd
web straps and remove the equipment.

¢ Tor Taoan, Unfasten the steaps on cach
Mounting FT-108 wnd remave Koll RG-174.




e e — =

38 Precautions During Operation
. & " - ¥

k. Always wuit approvimately * ® % Lrans-
mitter is funetioning.
Nedi,  (Addedd Tn n fow esses, INDICATOR GLOW

“does nob oeour cvon when the soleoos 5 beadod, Bee

Nuotes 1 and 2, which have besn added 1o persgraph B,

i (Added) Begors the ground lead of Counter-
poiae OP-12 i 11 inches long.  In some cascs Uhie
lend was 48 inches (par. 8lo).

J. (Added) Always ser the PLONE-CW-NET-
(AL switch at. PHOMNE or O'W during oporatbon,
It ia not possihle to modulate the transmitber with
thia switeh set at QAL or NET,

b {Added} It i3 not possible to modolats the
transmitler with the receiver removed from the
paso upless the receiver ia connccted o {he trans-
mitler with a test cable.

43.1 Purpose and Use of Equipment Pedorm-
ance Check List {Added)

g, (iewERraL. The cquipment  periormance
cheek lise (par. 48,27 will help the operator to
Aelermine whether Radio 5ot SCR--304-C I fune-
tioming properly.  The chieek lst gives the item to
ha ehecked, the eonditiona wader which the item
ik eheckad, 1he normal indications end tolersnces
of eorrect operwlion, and the corrective measures
that the opoeretor can take. Itema 1 to 17 are
checkod before starting, items 18 to 20 wheo
gearting, ilemz 21 to 53 during operation, and
iteme #4 and 35 when atoppimg,  Tleins 21 o 323
on thig elieck hat should be checked ot least onee
during o nomial eperating peried or sl least foue
times o doy during continueus porslien,

b, Acvion or Cosvenoed, For some iloma the
information piven in the action or comditien ol
wmn consiats of the sctlings of various switehea
wried eomtrols under which the iern iz o he cheaked
For other items it roprescnts an actian that mast
be taken in arder to cheek Lhe normel indication
given in the normal indiestion eolumn,

g, Morsmanu [smcaviong,  The normal indica-
tione listed include the visible snd andibla signes

that the operator ghould peroeive when he chackes
the itemns,  If the indieations ave not normal, the
operator should spply the recommendad corrective
T ABELIFEE,

4. Coerective Mussupes, The eorrective
mepaures bated are thoee thal the eperator can
make without turning the equipment in for re-
puirs, A relerence Lo aection IV in the table
indientes that the covrection of the trouble connot
be efeetod during operation and that trouble
ghooting by an experienced repairman ie required.
If the set ie sompletely inoperative or if the recom-
mended eorrective mapsurea do not vield resulis,
trouble shooting 18 also necesaary., Iowever, if
the tuctienl gituetion requirea that communiceation
b muintaingd and if the set i3 mot completoly
inoperitive, the operator must muintain the sl
in oporation oz long Aa poesible,

e Irema 1 70 20, Ttems 1 to 20 should ba
ehecked ensh time the equipment i3 put into
aierition,

Joltewmm 21 ro 26, The operator should
familiarize himaslf with e operation of Hadio
Reosiver end Trunsmitler BC-1300 8o thet ha
knnwa the charueteristivs of its rereption of normal
sigmals, By bovoming familiar with the opers-
tion of the receiver, Lhe operator will koow the
normal poeition of (he YOLUME control.  This
will aid in determining the sensitivity and ampli-
firation of the roceiver, The erystal frequency
enlibrator unit moy he checked poriodieally
against the receiver dial calibretions (par, 25,

g. Tvewe 27 7o 53, These iteme represent gen-
erol opemmting characteristics of the eransmittar.
The operator muat beeome familior with the char-
geteristios of the set during normal operaticn in
ordor 1o be able to repogrnize changes in the audible
grel visihle indicutions, sueli a3 the sound of the
yihrator power unit, sidetons, ato., when the set ie
not aperating properly.

A lrems 34 awp 35, ltema 34 wad 36 are
checked whenever the siation ia taken out of opera-
finn. Any abnormal indicatiens ut this time see
probably caused by trouble in the st and shonld
be corracted before the next cxpocted peried of
operakion.
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43.2 Equipment Performance Check List Added)

arrTen BO-138006.

a. Becxrven or Ramo Breviven avn Tan .

[r'ﬁ!? Thazz,

‘ i ‘ Clond CD- 1118

i-| |

g

=

-

2|

= | 2! Headsot HE-30.

=

E 8 | Grovad wire or eounter-
pudse learl.

i | PHONEAW-MET-0AT,

uwiceh,

h | TUKING dial,

Atz or azniichin

Wher usine eodia sl with
Burrory BA-48, oo
neet card to TRAT-
TERY roceptacle o
tranemitter [Mat
connertad when neing
radin =t wlith vibiraror
TOWer supplv,)

Headaen plugeed in
PHOME jnek,

| Conpeated 0 0N1F poss
an pedEiver,

Bet ro PHONE o CWw.

Sob ot eorreot Ereguendy.

| zem T

fi | Fey  J-idn,
T-IT ar T 4i.

el
z 7| Antanis,
&
2| 8| SENDETANDEY.OFF
= wwiteh,
= G | Clumd CD- 10,
&
£
= | W0 ANT, SELECTOL.
N | I CW-MOW-PHOXNT
awitah.
| 12 URYETALS swiich,
| | PIWWETR wwineh,
|
AGD AATA

A Tramsweriee or Bamo Browiver avn Traxes I

Atz e poraddthnm

||.i1ru|1l'.m'|-:-.| Hey plugged inte key

juak, Miernplivae
Plugged  doea mdee-
phanr jack,

loal-in wire conneetod,
Lnzulnter cdonn and nel
crackecl.

Fwiteli sot ot BENL ap

" ETANDEY,

Cannectod butwnom powss
ratviplacle and  power
HIEGE,

B for allensm nasd,

Buw far tepe of aperatici

St to CHYBTAL A,
CRYETAL B, or MO,

Bel Lo ITGH.

|

ool lnlivatioes | Dreroriive mmwaieea

1= 0|

TER HOC- 1308,

Harwal incdieal | Corrom v sirrey

ot

b



PE-237.

¢, Vinrsator Power s
','_-"I';"! Ttim

it l OM-OFF button,

Arkian o epqivion

Mirznl ikl

Carmirilve mmiasre

Press (FFF Tutean.

b
E || YOLTAGE CTIAMGE | 8ot to eormeet voltags | Oocrect vollege will ap-
= : HWITCH (insida the pasision. pear Throsgh indiesd-
= | power unlt esel. ing windeow.
= 1! Copd CTx- 10860, Coneerted fo power re-
E erple
E 17 | Battery cnkxles, Connected to stomee bat-
ery fobesrve polanily).
= 18 | OM-OFF batinon. Pressg ON Gulon, Wibrntor storte and oper- Chock eond conmestions
E_ &hCs, :I'!.'tljl:li.‘llg riogs must e
E tight.
i, Taawsmrrrer oF Raoro Tecevine asn Travesirren BO-1306.
b Tt Avlue ar candilEm oemal Indlmkions Ciarmeet fve masanme
19 | SENTLETANDEY-OFF Tum tn S0KD when Dial lamp lighia when
= swlteh. uaing tenmamitier seo DIAL LIGHT bullon
L) tian, i pusbend, Louel wibra-
o tor buzs beard frem
wihsarar power nnit,
! I
¢, Becmrver oy Ramo Heoerrer axn Trassuerrer BC-13500,
: a7 e TR Y L M L
|::I lizm | Arthoe or st il Hirmel futbiiang igrrent |ve woneeree
:*-_-." M | BEXT-ETAN DRY-OFF | Switck st HTANDEY, Tial Tamp lghts when
= awlteh. DTAL LIGHT button
Df-'l_ is pushed. Buore from
E wibrarar pawer eunply
drrrnnses i inlensity,
e . I T
B |21 | PHOME - CW = NET - [..ccocmrmemmmococmceeonn Huaps vt placn st
= CAL ewiLeh, PILOYNE - W - HET -
= AT,
E 22 | VOLUME contral, When sontral i rolsied  Toerresed ootpat will e Heler Lo ssction TV,
E elackwi=e, knnrd in heaadset,
i 23 | BENAITIVITY mwiteh. | When awiteh 1z wotsoed | Bensitiviby of  ressiver | Hefer to soction TV,
= during recoprien. chnnges,
B gy | Cpyanal slibrator. Heveiver Laned while pes | Oryatal cheok peinte re- [ Tre oow 200-ke eryncal.
-t_: | for salibrating. enivad, Hefar ta soetion LY.
& ah | TUWING eontral, Het o dealved froquensy. | Dial scabe lame exsopt | Dielense dinl loes
E when locked,
':_: 2 DlaL LIGHT. ! Presa bgteon, Light glowa. Cheek bulb.
=3
| |
& AT RRTA
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23
20
1E
-
8
2
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f. TraxewrrteR ofF Rapto Recoiven axp Twassmrrres BO-1300,

Astizo e eslinian

Marzol nd exbocs

FREG CONTROL.

ANTENKA
panerel.

TENING

Master-aseillator  apoen-

Lizn.

Clryaisl aperstion.

Wex B £4,

Mieraphens T 17 or
T—45.

DAL LIGEHT.

g. Rapio RecErver axn

litm

Bul tr proper frequener,

Adljusl for maxiounan gl
of W DICATRE, Hey
dnwn,

Tranemitter  esl  Tar
maEtr-asl Loy apec-
nticm,

Transmiinor ot far

CIRYBTAL A ar
CIRYETAL B opara-
i
When kevieg on OW ar
MOV
Microplione awiteh
ozl

Press huttom.

Will nat turn when
Tneked,
IXDICATOLL glows,

‘I'mnemitter eon he mad-

ulndend or koegred,

Trapsitler cea be mad-
ulsdesd  wr keved ap
wither  wrystal  fre-
fuekicy.

Teelny elieke and sdelone
= nnard.

Teelny eddelr ia hesid aned
vibentor moond =
kerardez,

! Light glews when switch
mut BEND or BTAND-
HY.

Mrawsmirren BC-1306G,

Catried v msasapas

Helease dinl Inek.

Line up bwa dais,

Tafer ta eecion LV,

Subwstitare  new eryetal,
Itefer to poendon TV,

| heek power enbla pon-

negliote.  Check hey,
Hefer te eeevion LV,

| ook power supply cons

Lok miora-
Hefer 1o see-

negtione.

whona,

riom T¥,
Chesk Tor dofeeciva bulk,

Aptlan e peulitlen

Homnl &< oms

Bwiteh ar OFF,

Awlon ar coddilon

ing, press OFF  hot-
ot

Vifbirmior in Yibrator
Puwer Loil  FE-2T
slupe.

CerzECtlve mesuns

Hirmnad bl anibes

Corpacive mereimee

When vibrnter 2 opeest- | Yiboabtor will etop aperal-

Ing,

‘E 34 OFP-EENDETAKDNEY

fut | swilels

m
L, Finparon Powen Usio PE-237.
:_.uﬁ T

B | 340 | OM-0OFF button,

=

&
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&0. Modulatar

Mok 2, cadded) Db 12 et passibie Lo modulsts the
fronsmicter i the PHONE-OW-NET-CAL, pwicch in
I pither tha WET or CAL pesitlon,

Nl £ (Added) DL B not possible to modulste the
trnesmisler If che teeeiver 8 pemoved froam the oaee mnd
iz oot cemneered o tlee Leansmiteer by o test eabds,

2. The modulater cireuwit * * % or mow
npsera tion,

* * £ * -

73.1 Cords and Multiple Connectors (Added)

The terminnls for the sockets end eonmectors se
shown o their reapeetive disgesms do not all wse
the wame termingl numbers,  Cords CD-1056
pnd Kadio Hersiver and Transmittar B 1306 use
the spme termningl numbers, bot they are differenc
from the nombers used for Vikeator Pover Tnit
FE-237 and (Genemator GN-58, Lo wid in teae-
ing conmectiona belween unita, refer o chnrfa
addaed to figurea GO wad 61 by this Change.

76.1 Replacing Oscillator Padder Capacitor
{Added)

The bigh-frequency oseillacor pudder coperitor
ipeference symbol 7) 8 changed from t0% mmf to
1,000 mml In the receiver of Tudie Sers SCR-
A-C alwve zevinl Noo 1060, Both capacitors
gre moldad mien, and either one e be naed as an
emergeney replacement. It is necesanty, howaver,
ta adjusl the ivon eore in the oscillater endl (rafec-
enea svinbal 412) when b cupuciter iz ehanged from
one of theas values to woother,  Adjuet the tron
pore in aerordones with informacion in paragraph
THip,

78. Receiver Alinement Procedure
® * M " .
g. Conneet the hot * * ¥ ({pur. 77 abova).

Mate, (Added.) £ e high-freqoenny eseillabor padider
eppaedtar hioe just Been seplaced wich o differeon valoe
fpmr. TEULY, G @ psuvesancy b teadjust the induciavos af
wne aseillaor vail (raference aymbol 42) sod W eeling
af san rf and sovesnna trlwrers, To o this, sel the signal
groemlor and the mecivar dinl to iadicsws ezacdy 8
e, instend of 6.2 me,  Adjust the inducance of the lren
vure Tor masimure indlepdon cn the outpul omaler, Teaps
the pignal genaratar w0 0.3 me ned  peclorm all e T
cperalion: n thiz preaproph.

¥ ® - # L]

81. Transmitter Failure

= * ® " *

j. When opernted with * * * ndjust the
oo,

Nwde 10 (Added.) The THNDICATOR may, in a few
enaes, Isil Lo glow when spersting with any of the power
maurcen aven thoueh tha teansmiteer js sctually working,
This i probabiy dus te insafficenl espmeily to promnd
in this eircuil. When THDIOATOR OLOW & nat ob-
toienl, rewmows the THOICATOHR [rom the sonket wed
obtuin glow by halding the INDICATOR by i gluss
with the 1N OATOR bose sgeivst [ha ANT, peat.

Note, & CAdded)) When the INDICATOR will nos
glow =t the propar ANT. SELECTOR swiseh setting,
it will glow at twn ather seilices of this gwine, praceed
ws in coda 1 above,

* - [ * -

o (Added.)  The ground lead of Counlerpoiss
CP-12 should be 11 inches long to provide satis-
tactory perforinenee of ladio Sot SOR-404-1 In
zotne eagss o d8=inch lead was suppliod with the
counterpoise; this should be ot down o 1L
inches.

The teble below figure 3%, page 54, I8 changed
ma follows:

Teewinai  Fullings
mumber  lp chasajs

20 [
21 106
23 1.4
24 Chinsria
a2 L

44 f, 4

.":l-‘..-x.:_ Above vollama pro measuzsd to ehoesl ot foll
inad.
Wedn, Teoininals on formingl ® % ® has po ponmocsion.,
Tha legend for figure 41, pages 56 and 67, 13
changed ax lollowa:
Pigure 41, Fuoitage ebart, Viralor Power Thild PIE-227,

Naler Foliages lisled Ere npproximale wnid WAy vary
with chanyes ol vilrators, tubes, and ciroull components.

92. Molstureprecfing and Fungiprenfing

¢ BTEP-Ey-Sree [TNsTRUCTIONS Fon Tioaring
Ranto Beoeivenr swp Traxasrrrer BO-1304,

- ¥ - * "
(107 REASSEMBLY,
* *® - * L

{e) Murk MFP with date of tronument directly
above both transmitter and receiver nameplates.

- E] * = -

AGD HYTA




d. Srep-py-Bree Ivsravorions por Tusarisg
Yisearon Powen Usrr PE-237,

L3 * ® L} L]
{7) REASSEMBLY.
- - - L] ®

(&) Mark MI* with date of trestment direcily
above the nameplate of the vibrator power unil.
" * % % *

g, Srer-py-drer Ivarecvcroess pon ThEATING
CGexeraTon GN-58

* = = ¥ L]
0] REASSEMBLY.
4 = = L L]

(0 Murk gencrator MEP with date of Lrost-
ment directly above the nameplate,

& = ® * =

§2.1 Unsatisfactary Equipment Report (Added}

o WIF ACH Forx 468 [(War DrepanTMesT
Uuzamavacrony Bguirsest Keront) ron Bgrie-
wint Usep BY Aruy Grovsn Fonces axn
Teoa¥Ical SERvIcEs, WD AGO Torm 488 will
b filled out and forwarded through channels o
the Offies of the Chist Signal Officer, Washinglon
24, 1, 7, when trouble ocears more often then s
narmal, g2 determined by qualified repaic porsonoel,

b AAF Torm 54 (Uwsanizracront HEroRT)
ror Louresestr Usup oy Anwy AT Forowa,
AAT Form 64 will be Diled oui and forwareled to
Commuriding General, Air Materiel Command,
Wright Field, Dayten, Ohis, in socordanes with
AME Hegalelion 15-54,

The following note is added to the parss identi-
Gestion sl im figonee 53, page 75
Mo, Chunges of pavle In receivors om Order Nao
BN Th-Fhila—H-08 am a3 follows:

Capacitar 7 la ckanger ta 100 mmf,

Resistor 83 48 chanpged to 1.2 megobhen, This re-
giator 18 not replacenble zod s port of craos-
[ormar 4.

Rewiarar A7 7 changed to 510,000 cions,

Figure G0 is changed as follews:

PARTS IDENTIFICATION, VIBRATOR
POWER UMIT PE-237.

TOl=1 4o TG Transfarmer-Tranamither power.

PRl Transiiemer-Tranamitter lament.
TikE-1 Tranelormer-HRerelver power.
- - - ® 1

Al BATA

Crosa refimemed ghivd of brmanal numbere fanded)
[re— l:m:md.l:n:urm'_-nllm--|

Vikrabar ; ]

P It [Poe on-es Trasmlier |

. p-r-l'" -1|:|pﬁ H: 8 I‘.Illall;: .
a 45 45
23 90 a0
52 17 |
24 55 ]
20 a4 |
as ns 65
22 Ky B
21 A7 &7 |
% 5 A3 |

|
Nofe,  (Added ) Figure 81 &= npplientde o Vibresor
Fower Unite PE-257 with serial ouobens sboye 1,000,
Figura £1 12 changed aa fallnwsa:

REGULATOR ADJUSTMENT
ADJUST  “A™ TO * * * BHOWN ON
NAMEPLATE., REGULATOR ADIUSTMENTS
MUST BE MADE UNDER FULL LOAD.

DO NOT ATIEMPT READJUSTMENT
UMLESS ABSOLUTELY MECESSARY

Volteg: chart

e | wataze Circuit
an i | THANEMITTERL FILAMENTE,
N MG | REC. AND TILANE, —0a ¥,
g o Sl
23 lod | ILECL FILARENT L4V,
2| KNG | GEATND.
- - * Ll -

VOLTAGE OHART M EASUREMENTS MATYE
T CHASSISE AT FULL LOAD.

Crons rofsenes bl af feraimed narmbars (ogded]

Viirraspare s lerrir sk

Termingl o, { il Y it
Ueneral =r
in-{E Uard 110=1 284 Vranamiler
Anrram Hlrgriss El i
54 45 48 |
a5 4l ST
A 4T 17
Y A &l
20 5l it
h 53 36
uz B At
s at
43 fis £
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SECTION V¥
SUPPLEMENTARY DATA

92.2 Army Supply Catalog Pamphlets (Added.)

The appropriate pamphlets in the Signal part of
the _-‘_u‘m].r Supply Catelog for Rodie Set 20LR-
G4 are:
. UREAKIEATIONAL BRARE ParTs!
S1G 7300694
b, Hiauer Ecmprow Seare Parrs:
SIG 5-3CH-Ga4
810G 8-ROC-1136
10 8-GN-6
S3I0 B-PE-158

10

Bl B-IN-a8
SIF R-BO-1306
SIG R-Pr-2ar
g, Oroganzaronst, awp Hioner Eonpios
Srane 'anre:
Bl T ok 8 HS-30
SIG T & & MEP-57
BIG 7T & 8 T 17
. For un index of available catalog pamphlets,
so the latest desue of Dapartment of tha Army
Supply Catalos 231G 1 & 2, lotroduetion pod
Iniex,

AU BETA




APPENDIX | (Added)
LUBRICATION

1. Recommended Lubricants

The following table lista the lulwienting and
clenning materipls necessery in sorvicing the

B uipment:

Aymbisl Etanilred normssakire
M-=B1-A& ______.. - Compourd, Banring,
A o L e | Cireeae, Chemoral Purmosre.

[51, ——— Cirease, Sperial, Thigh Temperntime.
AM=-B_ ... Girease, High Torperature, Water-
resigiend.

L7 TP D T Qil. Engne,

|1 e e T KD, Fuel, IMeenl,

PL-BPRCTAL ____. i, Lubriesting, Preservatlva,
Epocial.

Bl o] Baolvent, Diry Clenning.

Note. Hearing ecopound (M-31-4) s pached i 1-
poued metul eontalners, aod is the prelierred lohriesat far
Geneensar  GN-GE. Geoemal  orpose greasn  (0G-1Y,
pevinl Ligh temperatune grenss (GM), and high Lanpec-
ature, watercosistant grense (AN C-5) wre reesmimended
sutativates, Listed in the urdar of proforenee,

9, Instructions lfer Lubrication of Radio Set
SCR-694-C

i Hamo Brewmwenr axn Tiassarrrer BO-
1306, Clean the tecth of the e lonna gear tun-
ing slng (181) with solvent (519, wnd enat, Hiar-
ingly with grenss (GM? or greas: (040G -1 every 3

ETHUEEFR

mrmths under severe operating eonditions, and
whenever the units pre overhanlol,

B GimMunaron (IN-58, (1) Apply a few i
of nil (OF) or il (PL-SPECTAL) to hund ormnl
bearings at each enil of the eage cvory & menths
or 2t shorier intervale under exteeme eonditions,

Ceution: Do not wwinove any of the senled
ECIEWA Penelouting the outor casa,

(2} When the generater = returned to o station
for averhan! or repuir, apply compannd (h-51-4)
0z follows:

(a) Remeve the nuter holf of the chain honsinge
and wipe olf aceessible old grepsc, Cont the
chuin and eprockets anil pack the ohiin receeses
with meense.  Bprend the prosee avenly wnd mvoid
ik vivced of luhicunt which cunnon Lo oxpertod
tn adhere to the mechaniam,  Alsa ek noemall
amannt of grense wound fle exposed] beseing
anneTares,

(i Remave the disrnond-shaped plate which
covers the aemature beariog at the other ond of
the genernlor,  Clean out old grepse ond knod
frash Inbwieant into the recese betweon the raeos,
Puck abwnit tvo-thinda Tyll,

(e} If solvent (513 or oil (DA} je uesd for
removel of the eld luhricane, be aure to invers the
peocrator to provent flow of the fluid onto the
COTMMULELGT OF AFmaturs windings.

(3] When renssembling the unit, use o sanling
compoutul kround  the heads of any maochine
BerewE penetrnting the outer coge,




APPENDIX Il (Added)
PHANTOM ANTENNA A-34

1. Description

Phantom Antenng A-34 s designed for use with
Rocdio et 20R-G04-C. Whon neeesaury to wd-
juat or test the Granamitier of the rdie setduring
perivds of redio silence, the phanbom entonna cun
be wacd in plose of the regulor antenngs,  The
phsntorn antenna (fg, @35 s sellccontainad in a
motal hox which mensires  approximately G4
inelis by 3 inches by 2 inches,

2. Installation and Operation

When the phantom antenna i3 to be nsed, procesd
s Tl

2. Remove the colibration chart (fig. 2) from
the front penel of the tranemitter and slide it into
poaiten on the front of the plsstom aobeano,

4o 5 4 g

. A ‘Rz

N

.

Figure £4. {Addody Fhaxivm Andeamo

12

Fipurd 63, (Addel,} Fhowtosn Andeona A-84, fand siewe

b 2lide the phentom antenna inte the position
formerly oceupisd by the calibration chart on the
prancl of the trunsmitter

L c3 =
£
kN

51

GROUND LEAD
o
"

B
i M&M&’Mﬂt“ﬁﬁ

g, anatide sirw.

AGORATA




o. Canneet the ground lead of the phantom se-
tenna (broided condoetar in fig, 63 to the frnme

antennn aro used inatend of the ANT SE-
LECTOR switch and ANTENNA TUNING

of the radio set.  This can e done by removing  contral,

one of the mounting serews above the erysial TO ANT,
cover (i, 23, pasaing the screw through the lug JAGH
on the end of the ground lead, wnd then replacing
and tightening the acrew.

d. Diseomnoet the sntennn frem the ANT.
jack and insert tho tinned end of the black lead
of the phantom motenna into the jaclk,

£. Turn om and make udjustmeents to the trons-
mitter, following the procedures given in section % TL BTEAGE
IT of this mamnal, exeept thoe the WIRE-WHIP i, (Adluly Romin: ASMINE A-14 Sk
gwiteh and the SETTING control of the phan Lo dimgrans,

[AG BOALT (8 Del 473]
By vnoer oF THE SucRkrany or rae Anuv:

DWIGHT T. EISENHOWER
Cliief of Slaff, Tnited Rtates Army

Chrproran: g
EIMYARD F. WITSELL
Major General
The Adjutant General

IhzrrmerioN:

DSAF () AGF (8); T (53 Dept {2} Buse Comd (2); MDW 08); el Comd (2); USAF Muj
Comad (150 Avn & Sv Td (133 AGF B {ea B Toet Bac) (1 Teel 8v (2); FC (2 Olass 11T
Inatle {83 PE (10); Dp 11 (5); exeept Boltimore {21); Szeramenta (17); USMA {23 Tng e
(21; 4th & Sth Feh Muint Shopa 11 (2); & (AL) (20}, (Overseas) {5); OHQ (2); Two (2) eapies
to each of the following T/0 & T's: 1-317; 1-453; 1-600, GB; 1 087; 2-2; 2-12; 8-77T; 3-20:
S-27; BoLle; B-192, 5-228T,; 5-207; 5416; 5-17; 5-512T; §5-516T; & 57T a2 4101
G-12; G-20-1: 620, 6-36; 6-46; 4060 -1; 6-50; G-76; G=77; €8 6110 L; 6-200°"; 6-216T;
B-226T; T-1; 7-12; 7-14; 7-16; 7-18; 7 52T; 7-367T; 11-7; 11-15; 11-04; 11-107; 11-187;
L1-147; 10-800, 11, 8G, 8J; 11-637'T; 11-687; 11-397; 16-56; 15-57; 10- 500, (41, GO,

For explonstion of distribiution formula, see T 38405,

AL EHTA o L. B W RAHMENT PHINTING SPFIDE @ 1681 O - 9000 13
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VIII

DESTRUCTION NOTICE

WHY —To prevent the enemy from using or salvaging this equipment for
his benefit.

WHEN—When ordered by your commander.

HOW —1. Smash—Use sledges, axes, handaxes, pickaxes, hammers, crow-
bars, heavy tools, etc.

2. Cut—Use axes, handaxes, machetes, etc,

3. Burn—Use gasoline, kerosene, oil, flame throwers, incendiary
grenades, etc.

4, Explosives—Use firearms, grenades, TNT, etc.

5. Disposal—Bury in slit trenches, fox holes, other holes. Throw in
streams, Scatter, \

USE ANYTHING IMMEDIATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT.

WHAT—1. Smash—Cabinet or case, chassis, tubes, tuning capacitor, instru-
ment panel, and every electrical and mechanical part.
- Rip out all wiring in the unit. Destroy nameplates and

circuit labels.

2. Cut—Wire, cables, cords, and covers.

3. Burn—Calibration book, technical manual, and other printed
matter.

4. Bury or scatter—Any or all of the above pieces after demolishing
the equipment.

DESTROY EVERYTHING

SAFETY NOTICE

Operation of this equipment involves the use of high volt-
ages which are dangerous to life. Operating personnel
must at all times observe all safety regulations. Do not
operate this equipment when removed from case.
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SECTION |
DESCRIPTION

1. GENERAL. Radio Set SCR-694-C is a compact
and efficient two-way radio telephone and radio
telegraph unit which will provide communication
between moving or stationary vehicles, or as a
portable field radio set. The net weight of the
complete radio set is 191.5 pounds.

2. RANGE.

a. Operating Range. This set will provide
communication up to 15 miles on voice and up to
30 miles on continuous wave (cw) between moving
vehicles.

b. Frequency Range. Radio Set SCR-694-C
covers the frequency range 3,800 to 6,500 kilo-
cycles (kc). Crystals used in the transmitter oper-
ate at one-half of the transmitting frequency.

3. TYPES OF TRANSMISSION AND RECEPTION.

a. Radio Set SCR-694-C will transmit and re-
ceive:

(1) Continuous-wave (c-w) radio telegraph.

(2) Voice-modulated radio telephone (phone),
amplitude-modulated.

(3) Tone-modulated radio telegraph, modu-
lated continuous wave (mcw), amplitude-modu-
lated.

b. All types of transmission are master-oscillator-
controlled or crystal-controlled.

(1) A calibration chart for master-oscillator
operation is attached to the front of the trans-
mitter.

(2) A 200-kc crystal in the receiver furnishes
standard-frequency check points against which to
check and correct the calibration of the transmitter
or receiver.

(3) Provision has been made for two crystals
to be plugged into a receptacle on the front panel
of the transmitter in order to control frequency
during crystal-controlled operation.

(4) A three-position switch selects the fre-
quency-controlling element: MO, CRYSTAL A,
or CRYSTAL B.

(5) A chart attached to the front of the
crystal cover provides a convenient place to record
the frequencies of the crystals inside and the
corresponding dial settings.

4. COMPONENTS.

a. Radio Set SCR-694-C includes the following
items:

1 Antenna AN-160.

1 Bag BG-172 (for accessories).

1 Bag BG-173 (for radio receiver-transmitter).

1 Bag BG-175 (for Generator GN-58).

1 Box BX-53-A (for spare tubes).

1 Box BX-54-A (for spare crystals).

2 Cord CD-307-A (headset extension cord), 1 in
use, 1 spare.

1 Cord CD-318-A (cord and control switch for
Microphone T-45).

2 Cord CD-604 (for headset), 1 in use, 1 spare.

2 Cord CD-933 (attached to headset), 1 in use,
1 spare.

1 Cord CD-1086 (7 ft.), (connects generator to
set).

1 Cord CD-1086 (44 in.), (connects vibrator unit
to set).

1 Cord CD-1119 (connects Battery BA-48 to set).

1 Counterpoise CP-12.

1 Counterpoise CP-13.

2 Crank GC-7 (for Generator GN-58).



1 Generator GN-58, including one set spare
brushes inside case.
1 Guy GY-12.
1 Guy GY-42 (two 20-ft. lengths of Twine RP-11,
with 2 insulators and %-inch collar clamp).
1 Halyard M-378.
1 Halyard M-379.
2 Headset HS-30, 1 in use, 1 spare.
1 Insulator IN-127.
1 Key J-45.
2 Lamp, Pilot (installed in spare tube box).
1 Leg L.G-2-A.
2 Leg LG-3.
1 Mast Base MP-65.
1 Mast Bracket MP-50.
6 Mast Section MS-116-A, 3 in use, 3 spare.
2 Mast Section MS-117-A, 1 in use, 1 spare.
2 Mast Section MS-118-A, 1 in use, 1 spare.
1 Microphone T-17.
1 Microphone T-45.
1 Mounting FT-482.
3 Neon Bulb, stock number 2Z5889-3, 14-watt
(installed in spare tube box).
1 Panel Cover M-404.
1 Receiver and Transmitter BC-1306, including:
1 Crystal Holder FT-241 with 200-kc crystal.
1 Set of Tubes as follows:
1 Tube JAN-2E22.
2 Tube JAN-3A4.
1 Tube JAN-OC3/VR-105 (VT-200).
1 Tube JAN-3Q4 (VT-264).
1 Tube JAN-1S5 (VT-172).
2 Tube JAN-1L4.
2 Tube JAN-1R5 (VT-171).
2 Pilot Lamp, 2 volts, 60 ma.
1 Neon Bulb, stock number 2Z5889-3, 4-
watt.
2 Reel RL-29.
1 Roll BG-174 (for generator legs, mast sections,
etc.). :
4 Stake GP-27-A.
2 Technical Manual TM 11-230C (for Radio Set
SCR-694-C).
1 Vibrator Power Unit PE-237, including:
'2 Tube JAN-1005 (VT-195).
2 Tube JAN-1006 (VT-249).
2 Vibrator VB-1.
2 Vibrator, heavy duty.
5 ft. Wire W-128.

b. The following items taken from a complete
Radio Set SCR-694-C constitute the equipment
for field use:
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1 Antenna AN-160.
1 Bag BG-172 (for accessories).
1 Bag BG-173 (for receiver-transmitter).
1 Bag BG-175 (for Generator GN-58).
1 Box BX-53-A (for spare tubes).
1 Box BX-54-A (for crystals).
2 Cord CD-307-A (headset extension cord), 1 in
use, 1 spare.
1 Cord CD-318-A (cord and control switch for
microphone T-45).
2 Cord CD-604 (for headset), 1 in use, 1 spare.
2 Cord CD-933 (attached to headsets), 1 in use,
1 spare.
1 Cord CD-1086 (7 ft.) (connects generator to
receiver-transmitter).
1 Cord CD-1119 (connects Battery BA-48 to
receiver-transmitter).
1 Counterpoise CP-12,
1 Counterpoise CP-13.
2 Crank GC-7 (for Generator GN-58).
1 Generator GN-58 (including one set of spare
brushes inside case).
1 Guy GY-12.
1 Guy GY-42 (two 20-ft. lengths of Twine RP-11,
with 2 insulators and $-inch collar clamp).
1 Halyard M-378.
1 Halyard M-379.
2 Headset HS-30, 1 in use, 1 spare.
1 Insulator IN-127.
1 Key J-45.
2 Lamp, Pilot (installed in spare tube box).
1 Leg LG-2-A.
2 Leg LG-3.
6 Mast Section MS-116-A, 3 in use, 3 spare.
2 Mast Section MS-117-A, 1 in use, 1 spare.
2 Mast Section MS-118-A, 1 in use, 1 spare.
1 Microphone T-17.
1 Microphone T-45.
3 Neon Bulb, 14{-watt (installed in spare tube box).
1 Panel Cover M-404.
1 Receiver and Transmitter BC-1306, including:
1 Crystal Holder FT-241 with 200-kc crystal.
1 Set of Tubes as follows:
1 Tube JAN-2E22.
2 Tube JAN-3A4.
1 Tube JAN-OC3/VR-105 (VT-200).
1 Tube JAN-3Q4 (VT-264).
1 Tube JAN-1S5 (VT-172).
2 Tube JAN-1LA4.
1 Tube JAN-1R5 (VT-171).
2 Lamp, Pilot, 2 volts, 60 ma.
1 Neon bulb, 1{-watt.
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2 Reel RL-29.
1 Roll BG-174 (for generator legs, mast section,
etc.)
2 Technical Manual TM 11-230C (for Radio Set
SCR-694-C).
1 ft. Wire W-128.

c. To pack the radio set for field use:

(1) Remove the receiver-transmitter and
panel cover from Mounting FT-482,

(2) Fasten Panel Cover M-404 on the front
of receiver-transmitter.

(3) Install receiver-transmitter with panel
cover in Bag BG-173. In pocket of this bag place
the following:

1 Headset HS-30 with Cord CD-933 attached.
1 Cord CD-307-A (headset extension).
1 Cord CD-1119.

(4) See that the cover plates for the crank
holes and the power receptacle of Generator GN-58
are tightened and that the generator is placed in
Bag BG-175.

(5) See that the antenna equipment roll
contains the following items:

6 Mast Section MS-116-A.

2 Mast Section MS-117-A.

2 Mast Section MS-118-A.

4 Stake GP-27-A.

1 Leg LG-2-A (with seat).

2 Leg LG-3.

1 Insulator IN-127.

2 Crank GC-7.

1 Cord CD-1086, (7 ft.). (Remove from vehicle
if previously used to connect power unit to
receiver-transmitter.)

(6) See that the following items are packed
in Bag BG-172:

1 Antenna AN-160 on Reel RL-29,

1 Box BX-53-A (containing set of spare tubes).

1 Box BX-54-A (for crystals).

1 Cord CD-307-A (headset extension).

1 Cord CD-318-A.

1 Counterpoise CP-12 and CP-13 on Reel RL-29.

1 Guy GY-12.

1 Guy GY-42 (two 20-ft. length of Twine RP-11,
with 2 insulators and 3{;-inch collar clamp).

1 Halyard M-378.

1 Halyard M-379.

1 Key J-45.

2 Technical Manual TM 11-230C.

1 Headset HS-30 and Cord CD-933 (assembled).
1 Microphone T-17.

1 Microphone T-45.

1 ft. Wire W-128,

5. POWER INPUT.

a. The primary source of power for Radio Set
SCR-694-C when operated in a vehicle is the
vehicular storage battery (not a radio set com-
ponent). The battery voltage may be either 6, 12,
or 24 volts with negative (—) grounded.

b. The vehicular power supply, Vibrator Power
Unit PE-237, contains two independent power sys-
tems; one a heavy duty unit for operating both the
receiver and the transmitter; the other, a small
unit for operating the receiver alone at high effi-
ciency over long periods of listening.

c. The primary source of power for the radio
set when operated as a field set is Generator
GN-58, which supplies power to both the receiver
and the transmitter.

d. Battery BA-48 may be used to operate the
receiver alone. Each battery will operate the re-
ceiver for a continuous period of approximately
20 hours. If operated intermittently, longer operat-
ing life may be expected.

6. POWER OUTPUT.

a. Transmitter. The power output of the
transmitter varies over wide limits depending
upon the position of the POWER switch and upon
the type of power supply employed. The normal
power output under these varying conditions is
given in the following table.

Vibrator Power
Power Switch Unit PE-237 Generator GN-58
Position Phone CW Phone cw
High 8.5 watts 25 watts 6 watts 17 watts
Medium 4.5 watts 21 watts 4 watts 14 watts
Low 2.2 watts 13 watts 2 watts 8.5 watts

b. Receiver. The maximum output of the re-
ceiver exceeds 75 milliwatts in normal operation
from either the vehicular supply or the hand
generator. When operated from Battery BA-48,
slightly lower power is obtained.

7. RADIO RECEIVER AND TRANSMITTER BC-
1306. This component, shown in figure 2, is a
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Figure 3. Generator GN-58 and Bag BG-175 for carrying Generator GN-58.

complete receiver and transmitter, operating in
the frequency range of 3,800 kc to 6,500 ke. It
obtains its power from a separate power supply,
either Vibrator Power Unit PE-237 in a vehicle,
or Generator GN-58 in field operation. It is light
in weight, portable, and watertight. Panel Cover
M-404, a waterproof metal cover, is provided as
additional assurance that no water will enter the
set. With this cover in place, the set will float.
This unit is normally carried in Bag BG-173.
A calibration chart attached to the front panel of
the transmitter gives the dial settings for every
20-kc interval between 3,800 kc and 6,500 kc.

8. GENERATOR GN-58. Generator GN-58,shown
in figure 3, is a hand-cranked generator which
supplies all voltages required for the operation of
Radio Receiver and Transmitter BC-1306. The
output voltage of the high-voltage section is not
as high as that delivered by the vehicular power
supply because the generator would be too difficult
to crank. The difference in transmitter power
output when operated from the hand generator

and from the vibrator power unit are given in
the table in paragraph 6. The accessories required
for the generator are:

1 Leg LG-2-A.

2 Leg LG-3.

2 Crank GC-7.

1 Cord CD-1086 (7 ft.).

All of these accessories are carried in the antenna
equipment roll, Roll BG-174. The generator itself
is carried in Bag BG-175, shown in figure 3.

9. VIBRATOR POWER UNIT PE-237.

a. Vibrator Power Unit PE-237 (fig. 4) is a
vehicular operation component which furnishes
all required operating voltages to the receiver and
transmitter. It contains two distinctly different
power supply systems, a heavy duty unit for sup-
plying power to both the receiver and transmitter
for normal two-way communication, and a small
power supply unit for supplying the receiver only
during long periods of listening,



Figure 4. Vibrator Power Unit PE-237.
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Figure 5. Mast Base MP-65.

b. The input voltage to the power supply may
be either 6, 12, or 24 volts, with negative (—)
grounded. A quick-change switch inside of the unit
changes all of the necessary connections on both
power systems simultaneously to correspond to
the voltage of the vehicular battery. A window on
the side of the case permits observation of a drum
on the switch, indicating the voltage for which
the switch is set, without the necessity of opening
the case. A circuit breaker in the battery circuit
protects the unit in case of accidental short cir-
cuit. The case of the unit is watertight to prevent
damage to the contents in event of immersion.

10. ROLL BG-174. The antenna equipment roll,
Roll BG-174, is a canvas roll provided with carry-
ing straps. It contains the following items:

2 Crank GC-7.

1 Cord CD-1086 (7 ft.).

1 Insulator IN-127.

1 Leg LG-2-A.

2 Leg LG-3.

6 Mast Section MS-116-A.
2 Mast Section MS-117-A.
2 Mast Section MS-118-A.
4 Stake GP-27-A.

Figure 7 shows two views of the roll, one open with

TL-13057

Figure 6. Mast Bracket MP-50.

contents displayed, the other with the roll closed,
ready for carrying.

11. MAST BASE MP-65. Mast Base MP-65 (fig.
5) is a combination antenna insulator of low ca-
pacity and a flexible mounting for the antenna,
allowing the mast antenna to pivot at its base.

12. MAST BRACKET MP-50. Mast Bracket MP-50
(fig. 6) is a heavy steel bracket for mounting Mast
Base MP-65 to the vehicle. It offers a choice of
two positions for the mast base.

13. PANEL COVER M-404. Panel Cover M-404
(fig. 12) is a metal watertight cover that serves
three purposes:

a. When fastened over the front of Radio Re-
ceiver and Transmitter BC-1306 it forms a water-
tight seal. (The radio set itself is waterproof
without the cover.)

b. It adds buoyancy to the set so that it will
float when placed in water.

c. When placed on the back of the radio set
(fastened to Mounting FT-482), the gasket in the
panel cover acts as a shock relief for the receiver-
transmitter.
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Figure 8. Bag BG-172, packed.

14. ACCESSORIES. Most of the operating acces-
sories for this radio set are carried in Bag BG-172,

a canvas bag with carrying straps attached. The

contents of this bag are as follows:

1 Antenna AN-160 assembled on Reel RL-29.
1 Box BX-53-A containing spare tubes.

1 Box BX-54-A (for crystals).

1 Cord CD-307-A.

1 Cord CD-318-A.

1 Counterpoise CP-12}Assembled on

1 Counterpoise CP-13f Reel RL-29.

1 Guy GY-12.

1 Guy GY-42 (two 20-ft. length of Twine RP-11,
with 2 insulators and %g-inch collar clamp).

1 Halyard M-378 (80 ft.).

1 Halyard M-379 (10 ft.).

1 Headset HS-30 and Cord CD-933 (as-
sembled).

1 Key J-45.

1 Microphone T-17.

1 Microphone T-45.

5 ft. Wire W-128.

Figure 9 shows the contents of the bag. Figure 8

shows the bag packed, ready to be carried.
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SECTION I
INSTALLATION AND OPERATION

15. VEHICULAR INSTALLATION OF
MOUNTING FT-482.

a. If there is a specified position for Mounting
FT-482, install the mounting in accordance with
standard installation instructions (see applicable
manual of the TM 11-2700 series).

b. If there is no standard installation specified
for the vehicle in which the installation is being
made, select a position which will enable the
operator to reach the set reasonably well, and
which is close to the position chosen for the mast
installation.

¢. Install the mounting securely by means of
the hardware provided.

16. VEHICULAR INSTALLATION OF RADIO
RECEIVER AND TRANSMITTER BC-1306.

a. Remove the receiver-transmitter from the
canvas COVer. ;

b. For transportation or storage, mount the
radio set in Mounting FT-482 with the Panel
Cover M-404 in place on the equipment. Fasten
the equipment by means of straps on the mount-
ing, passed through belt loops on the receiver-
transmitter.

¢. For immediate use, remove Panel Cover
M-404 from the receiver-transmitter, turn it
upside down, and slip it into the back of the
receiver-transmitter. Then fasten the equipment
in Mounting FT-482 by means of straps passed
through belt loops on the receiver-transmitter.

d. A narrow strap at the center of each side of
the mounting holds Panel Cover M-404 in place
so that the set may be removed if desired, leaving
the panel cover in place.

e. Connect the antenna lead to the ANT bind
ing post.

f. Connect the ground lead to the GND post
on the receiver.

g. Connect Cord CD-1086 (44 in.), screwing
the retaining ring up tight.

17. VEHICULAR INSTALLATION OF VIBRATOR
POWER UNIT PE-237.

a. Install the vibrator unit in the standard
position specified for the vehicle in which installa-
tion is being made.

b. If no standard position has been specified,
select a horizontal surface large enough to ac-
commodate the vibrator unit and its mounting
feet, and to permit a slight movement of the unit
when operating over rough terrain. The spot
selected should be near enough to the terminal
box in the vehicle for the heavy input cables to
reach the terminal box in the vehicle and close
enough to the set to permit Cord CD-1086 (44 in.)
to make connections between the vibrator unit
and the set.

¢. Securely fasten the mounting to the vehicle
by means of the hardware provided.

d. Connect the heavy input cables to the ve-
hicular terminal box, making sure of the following:

(1) That the negative (—) terminal of the
vehicular storage battery is grounded to the
frame of the vehicle. (The set will not operate
properly in vehicles with the positive (4) battery
terminal grounded.)

(2) That the negative (—) lead of the power
unit is connected to the grounded terminal in the
vehicular terminal box.

11
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Figure 10. Radio Receiver and Transmitter BC-1306, mounted for vehicular use.
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Figure 11. Radio Receiver and Transmitter BC-1306, mounted for vehicular transportation and storage.

(3) That the connections in the terminal
box are clean and tight.

(4) That the nominal battery voltage of the
vehicle is correct.

e. Observe the indicator through the window
in the side of the case. If it does not agree with the
voltage of the vehicular battery, remove the
cover of the vibrator unit, pull up on the knob of
the switch, and shift it to agree with the voltage
of the vehicular storage battery. Then replace top.

f. Push the OFF button on the side of the
vibrator unit, and connect Cord CD-1086 (44 in.)
between transmitter and vibrator unit, -making
sure that the retaining rings are turned up tight.
(If the cord is not long enough to reach, Cord
CD-1086 (7 ft.) may be used, but must be removed
when the set is removed from the vehicle for field
operation.)

g. Turn the transmitter SEND-STANDBY-

OFF switch to OFF, and push the ON button on
the vibrator unit. The unit is now ready to operate.

18. SELECTION OF ANTENNAS FOR FIELD USE.

a. Radio Set SCR-694-C when used as a field
set may use one of two different types of antennas
depending upon circumstances or requirements:
either a vertical mast antenna mounted on the
side of the radio set, or a long (half-wave) hori-
zontal antenna suspended between two tall objects
such as trees or buildings.

(1) When a permanent or semi-permanent
installation can be made, the long antenna should
be used. It will transmit and receive farther.

(2) When the equipment must be moved
rapidly and frequently from one location or
another, use the whip antenna.

b. The advantages of the collapsible antenna
are:

13
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Figure 12, Panel Cover M-404.




(1) It can be set up or taken down quickly.

(2) It will permit most satisfactory trans-
mission and reception over short distances (up to
25 miles).

(3) The space required is small.

(4) The presence of tall objects for support
is not required.

(5) The antenna permits transmission equally
well in all directions.

(6) The antenna can be quickly tuned from
one end of the frequency band to the other.

¢. The principal disadvantage is that the an-
tenna is not highly efficient for distances in excess
of 25 miles, compared to the long antenna.

d. The principal advantage of the long (half-
wave) antenna is its transmission efficiency. It
will permit very satisfactory transmission and
reception over comparatively long distances when
properly installed.

e. The principal disadvantages of the long an-
tenna are:

(1) It requires tall objects, or at least one
tall object for support.

(2) The antenna length must be changed if
the frequency is to be shifted appreciably (more
than 200 kc).

(3) It will not permit satisfactory trans-
mission and reception in the directions parallel to
its length.

19. INSTALLATION OF VERTICAL MAST
ANTENNA.,

a. Select a location that affords concealment
yet permits the antenna to project up in a rela-
tively open space (fig. 13). Do not let it touch
branches, bushes, or tree limbs.

b. Spread out the eight branches of the counter-
poises as far as they will reach radially, like the
spokes of a wheel. Drive a Stake GP-27-A through
the center of the connector and into the earth to
provide a good ground.

¢. Set the receiver-transmitter at the center of
the counterpoise and connect the counterpoise
lead to the GND post on the receiver.

d. Extend the support for Insulator IN-127

through the opening in the side of Bag BG-173
and insert the insulator in the supports. Connect
the binding post on the.insulator to the ANT
post on the transmitter with a short piece of Wire
W-128, running the wire through the upper hinge
slot in the bag.

e. Screw together three Mast Sections MS-
116-A, one Mast Section MS-117-A, and one
Mast Section MS-118-A.

£. Close the clamp ring of Guy GY-42 (two 20 ft.
lengths of Twine RP-11, with 2 insulators and
5-in. collar clamp) and hook the end of Guy
GY-12 through the holes in the collar clamps to
keep the clamps closed. Slip this over the top end
of the assembled mast sections and screw the mast
into Insulator IN-127. Slip the Stakes GP-27-A
through the “S” hooks attached to the ends of
the guy cords and drive the stakes into the ground
at approximately equally spaced points around
the set so as to hold the mast erect.

920. INSTALLATION OF LONG ANTENNA.

a. Select a location that affords concealment
and protection, yet provides support for Antenna
AN-160 (fig. 14). A minimum length of 125 feet is
required for the antenna.

b. Erect the antenna making use of any suitable
supports, such as trees, buildings, or even fence
posts. The antenna should be elevated to between
5 and 30 feet (fig. 14), but will work when as
low as 3 feet off the ground. Such low elevation is
not recommended, however. Use Halyards M-378
and M-379 to hold the antenna.

¢. Locate the radio set at any point that will
not allow the lead-in to touch ground or any other
object, such as trees or buildings. Connect the
antenna lead-in to the ANT binding post on the
transmitter.

d. Set up Generator GN-58 in accordance with
paragraph 21.

e. Connect accessories in accordance with para-
graph 22,

f. For adjustment, see paragraph 41.

21. INSTALLATION OF GENERATOR GN-58.

The hand generator is carried in Bag BG-175.
The supporting legs are carried in antenna equip-
ment Roll BG-174. To mount the generator on its
legs proceed as follows:

15
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Figure 13. Field installation, mast antenna.
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Figure 15. Generator GN-58.

a. Insert two Leg LG-3 upward through the
metal loops on the front of the generator and
under the retaining springs.

b. Rest the generator on the two legs and slip
the bottom of the attachment of Leg LG-2-A into
its retainer, Drop the metal loop over the top of
the attachment on the back of the generator.

¢. Insert two Cranks GC-7 into the sockets on
the sides of the generator. The long shafts of the
cranks should be at an angle of 180° to each other
(fig. 15).

d. Connect the male plug of Cord CD-1086
(7 ft.) to the generator receptacle, and the female
plug to the receiver-transmitter, turning the re-
taining rings up tight on both plugs. Generator
GN-58 is now ready for operation.
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99. INSTALLATION OF RECEIVER-
TRANSMITTER AND ACCESSORIES.

a. Take the receiver-transmitter out of its
canvas cover and remove Panel Cover M-404,
Slip the cover on the back of the set and re-install
in the bag, leaving the front flaps open to allow
operation of the controls and entrance of the
cables (fig. 16).

b. Attach the female end of Cord CD-1086
(7 ft.) to the power receptacle, screwing the fas-
tening ring up tight.

c. For phone operation, insert the plug of
Microphone T-17 or of control Cord CD-318-A
(for Microphone T-45) into the MIKE jack, or,
for cw or mcw, insert the plug of Key J-45 into the
KEY jack.



BATTERY BA-48

CORD CD 307-A
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Figure 16. Receiver and transmitter and accessories.
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d. Insert the plug of the headset extension cord
CD-307-A into the PHONES jack and insert the
plug of the headset into the jack on the extension
cord.

e. If Battery BA-48 is used, insert the male
plug end of Cord CD-1119 into the receptacle on
the battery; then insert the female plug into the
BATTERY receptacle on the panel of the trans-
mitter and turn the retaining ring up tight.

f. Connect the antenna lead to the ANT bind-
ing post.

g. Connect a short direct ground lead to the
GND binding post and run it to a ground connec-
tion such as Stake GP-27-A driven into moist
earth.

23. OPERATION OF THE RECEIVER. Th e re-
ceiver of this radio set may be operated from any
one of the following four power sources:

Battery BA-48

Generator GN-58

Vibrator Power Unit PE-237

Battery BA-48 for receiving, Generator
GN-58 for transmitting.

a. When operated from Battery BA-48, proceed
as follows:

(1) Insert the male plug of Cord CD-1119
into the receptacle on the battery.

(2) Insert the female plug of Cord CD-1119
into the BATTERY receptacle on the transmitter
and screw the retaining ring up tight.

(3) Insert the plug of a headset into the
PHONES jack.

(4) Turn the SEND-STANDBY-OFF switch
on the transmitter to STANDBY.

(56) Turnthe PHONE-CW-NET-CAL switch
to PHONE or CW, depending upon the type of
signal to be received.

(6) Turn the SENSITIVITY switch to
HIGH. This will provide maximum sensitiyity so
that weak signals may be heard. If the signals are
strong, the signal-to-noise ratio can be improved
by using a lower sensitivity position.

(7) Turn the VOLUME control clockwise
until a strong hiss, or some signal is heard,

(8) Tune for the desired signal.
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(9) Adjust VOLUME control to suit the
convenience of the operator.

(10) To turn the receiver off, remove the
headset plug from the PHONES jack, or turn the
SEND-STANDBY-OFF switch to the OFF
position,

b. When operated from Generator GN-58
alone, proceed as follows:

(1) Connect receiver-transmitter to generator
by means of Cord CD-1086 (7 ft.), screwing the
retaining rings up tight at both ends of the cord.

(2) Turn the SEND-STANDBY-OFF switch
to SEND.

(3) Direct someone to turn the cranks of the
generator at a speed of approximately 60 revolu-
tions per minute (rpm).

(4) Proceed otherwise as in subparagraph a
above,

¢. When operated from Vibrator Power Unit
PE-237 proceed as follows:

(1) Connect receiver-transmitter to vibrator
unit by means of Cord CD-1086 (44 in.), screwing
the retaining rings at both plugs up tight.

(2) For listening alone, turn the SEND-
STANDBY-OFF switch to STANDBY. (For
two-way communication turn switch to SEND.)

(3) Proceed otherwise as in subparagraph a
above except that to turn set off, turn SEND-
STANDBY-OFF switch to OFF.

d. When the receiver-transmitter is set up
using Battery BA-48 for receiving and Generator
GN-58 for transmitting, proceed as follows:

(1) Connect the receiver-transmitter to the
generator by means of Cord CD-1086 (7 ft.) and
connect Battery BA-48 to the BATTERY recep-
tacle on the transmitter by means of Cord CD-
1119.

(2) Turn the SEND-STANDBY-OFF switch
to STANDBY. With this arrangement the re-
ceiver is operated by Battery BA-48, while the
transmitter is ready to operate as soon as the
generator is operated.

(3) Proceed otherwise as in subparagraph a
above,



CAUTION: When using the receiver, installed in
the vehicle, for long periods, always turn the
SEND-STANDBY-OFF switch on the transmitter
to STANDBY. This automatically transfers the
receiver to the standby portion of the vibrator
unit which draws only about one-quarter as much
power as the heavy duty portion when operating
only the receiver.

24. RECEIVER DIAL SETTINGS. The receiver dial
is directly calibrated in megacycles (mc) (1 mc =
1,000 kc). Each small division equals 20 kec.
Figure 17 shows views of several dial settings and
the corresponding frequencies. In reading the dial,
disregard the decimal point between the figures
on the dial scale. Read in hundreds of kilocycles
the pair of numbers to the left of the index line on
the window; then add 20 kc for each division be-
tween those figures and the index line on the
window,

25. RECEIVER CALIBRATION.

a. A 200-kc crystal in the receiver supplies a
series of crystal-controlled check frequencies
against which to check the calibration of the
receiver and transmitter. These check frequencies
are all harmonics of 200 kc. The calibration check
points are 3,800 ke, 4,000 kc, 4,200 kc, etc., up to
6,400 kc.

b. To check the receiver calibration, proceed as
follows:

(1) Turnthe PHONE-CW-NET-CAL switch
to CAL.

(2) Turn the SEND-STANDBY-OFF switch
to SEND, or to STANDBY if Battery BA-48 is
used. i

(3) Turn the CW-MCW-PHONE switch to
PHONE.

(4) Turn the receiver dial to the lowest fre-
quency check point (3,800 kc) and adjust the
receiver TUNING knob until zero beat is ob-
tained on the strongest beat note in the vicinity
of the crystal check point, The receiver is out of
calibration by the amount that the index line on
the dial window fails to coincide with the exact
frequency.

(5) Turn the SENSITIVITY switch to the
lowest setting that will give satisfactory crystal
check points. This avoids weak spurioys signals
that are not the correct calibration check points.

3900 KC 4320 KC
4940 KC 5760 KC
TL-13069

Figure 17. Receiver dial settings.

(6) Having checked the calibration at 3,800
ke, proceed through the entire tuning range
checking the calibration at 4,000 ke, 4,200 ke,
4,400 kc, etc., up to 6,400 kc. If the receiver is
badly out of calibration it may be corrected in
accordance with paragraph 80.

26. PRECAUTIONS DURING OPERATION OF
RECEIVER.

a. Never leave the PHONE-CW-NET-CAL
switch on NET or CAL because the sensitivity of
the receiver is very low in these positions.

b. When checking calibration of the receiver,
use the lowest setting of the sensitivity switch
that will give satisfactory beat notes, This avoids
spurious responses that might be misleading. If
interference is experienced because of strong
signals being picked up, disconnect the antenna
during calibration.

¢. Check the position of the IMPEDANCE
switch in the rear of the receiver chassis. See that
it agrees with the impedance of the headset.

NOTE: When Headset HS-30 is used with Cord
CD-933, the impedance of the combination is low
(250 ohms). When the headset is used with Cord
CD-604, the impedance of the combination is
high (4,000 ohms).

d. The lowest position of the sensitivity switch
that will give satisfactory Yeception of a given
signal usually produces the ‘“‘cleanest” signal.

e. When the receiver is operated from Battery
BA-48, always plug Cord CD-1119 into the recep-
tacle on the battery before attaching the plug on
the other end of the cord to the BATTERY
receptacle on the transmitter.
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27. TRANSMITTER, MASTER-OSCILLATOR
OPERATION. To operate the transmitter, master
oscillator controlled, proceed as follows:

a. Perform all of the preliminary connecting of
antenna, key, microphone, power cable, etc.

b. Turn the SEND-STANDBY-OFF switch to
SEND.

c.l Connect the antenna and set the ANT.
SELECTOR to agree with the type of antenna
in use.

d. Line up the two dots on the INDICATOR
barrel so that maximum light will be emitted.

¢. Set the POWER switch to HIGH.
f. Set the CW-MCW-PHONE switch to CW.

g. Set the PHONE-CW-NET-CAL switch to
PHONE or CW, depending upon the type of signal
that is to be transmitted and received.

h. If the transmitter calibration has recently
been corrected to within 100 kc of the frequency
on which it is desired to transmit, proceed as in
the following paragraph. If the transmitter cali-
bration has not been recently corrected to within
100 kc of the desired operating frequency, first
correct the calibration as directed in paragraph
30, then proceed as in the following paragraphs.

i. Set the CRYSTALS switch to MO and adjust
the FREQ. CONTROL knob to the proper dial
setting (par. 29 below).

J. If the long antenna (half-wave) is in use, be
sure that the antenna jumpers are adjusted for the
desired frequency of operation (par. 41).

k. Press the microphone button or the key and
adjust the knob TUNE FOR MAX. IND. GLOW
until the INDICATOR shows maximum brilliance.

l. The POWER switch may then be set to the
desired power output and the CW-MCW-PHONE
switch set to the type of signal to be transmitted.

28. CRYSTAL OPERATION OF TRANSMITTER.
Two crystal channels are provided for crystal
controlled operation. When employing crystals
proceed as follows:

a. Set the CRYSTALS switch to the proper
position, CRYSTAL A or CRYSTAL B.

b. Set the FREQ. CONTROL knob to the dial
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setting corresponding to the frequency of the
transmitted signal.

¢. Set the CW-MCW-PHONE switch to CW
or MCW.

d. Set the PHONE-CW-NET-CAL switch to
NET.

e. Set the SENSITIVITY switch to HIGH.

f. Adjust the receiver to the transmitted fre-
quency, rocking the receiver dial slightly to both
sides of the nominal setting, listening for a strong
beat note. If a strong beat note is not heard at the
expected frequency, the crystal is not operating
properly (even though the INDICATOR may
show the presence of r-f power when key is closed).
It is then necessary either to use a spare crystal,
if available, or to shift over to master oscillator
operation (par. 27, Transmitter, Master-Oscillator
Operation).

g. Set the PHONE-CW-NET-CAL switch to
the PHONE or CW position, the CW-MCW-
PHONE switch to the CW position, press down
key and adjust antenna circuit for greatest indi-
cator glow.

29. TRANSMITTER DIAL READINGS. Dial set-
tings for the transmitter are read from two dials.
The drum dial behind the window reads thousands
and hundreds, while the flat disc attached to the
FREQUENCY CONTROL knob reads tens and
units. Complete dial readings are the combined
indications of both dials. Several views of different
dial settings with the corresponding dial readings
are given in figure 18. A calibration chart attached
to the front of the transmitter furnishes exact dial
settings for certain frequencies within the tuning
range of the transmitter. To obtain unlisted dial
settings, proceed as follows:

a. From the desired frequency, subtract the
first calibrated frequency below it.

b. Find the difference between the dial readings
for the calibrated frequency just above and below
the desired frequency.

¢. Multiply the value obtained in subparagraph
a above by that in subparagraph b, and divide

_ the answer by 20.

d. Add the answer obtained in subparagraph ¢
to the dial setting corresponding to the first cali-
brated frequency just below the desired frequency.
This answer is the new dial setting.



THIS DIAL
READS 995.

THIS DIAL
FligADS 1503

READS 222
22295 2
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Figure 18. Transmitter -dial readings.

30. TRANSMITTER, CORRECTING CALIBRATION

a. The transmitter calibration may be cor-
rected from the front of the transmitter without
the use of special tools or equipment.

b. There are 14 frequencies distributed evenly
throughout the frequency range at which the
calibration may be corrected. Greales! accuracy is
oblained if the correction is made al the check fre-
quency nearesl the operating frequency.

¢. To correct transmitter calibration proceed
as follows:

(1) Select the crystal check frequency nearest
the desired operating frequency.

(2) Adjust the receiver to zero beat at this
check frequency in accordance with paragraph 25,
Receiver Calibration.

(3) Turn the CRYSTALS switch to MO.
(4) From the calibration chart, determine

the dial setting corresponding to the calibration
check frequency. Set the FREQ. CONTROL
knob to this dial setting. Set the PHONE-CW-
NET-CAL switch on the receiver to the NET
position,

(5) Open the cover marked SIDE TONE
CAL., and adjust the CAL. trimmer until zero
beat is heard in the headset, then securely tighten
the door to prevent the entry of water.

(6) Turn the PHONE-CW-NET-CAL switch
to PHONE or CW to restore the receiver to
normal sensitivity for reception.

(7) The transmitter can now be tuned ac-
curately to any frequency within 100 kc. above or
below the calibrating frequency. For frequencies
more than 100 kc. away from the frequency at
which the calibration was corrected, the trans-
mitter calibration should be readjusted at a new
crystal frequency within 100 kc. of the desired
operating frequency.
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31. MICROPHONE T-17.

a. To prepare Microphone T-17 for use, insert
the microphone plug into the MIKE jack on the
transmitter.

b. To operate the microphone, hold it close to
the lips, press the button on the handle and speak
in a'loud, clear voice. Hold the button until finished
talking, then release the button to listen for the
reply. g

NOTE: About 2 seconds are required for the
tubes to heat properly each time the button is
pressed. Wait 2 seconds after pressing the but-
ton before talking. Always release the button
IMMEDIATELY after transmitting, since no
reply can be heard from the receiver with the
button switch closed.

32. MICROPHONE T-45.

a. To prepare Microphone T-45 for operating,
hang the microphone in front of the lips in ac-
cordance with figure 19, using the harness attached
to the microphone. Adjust the harness for com-
fort. Hang the strap of Cord CD-318-A around
the neck, supporting the switch at a convenient
place on the chest of the operator. Connect the
plug of Microphone T-45 to the corresponding
receptacle on Cord CD-318-A, and insert the
plug of Cord CD-318-A into the MIKE jack of
the transmitter,

b. To operate Microphone . T-45, press the
button on the control switch of Cord CD-318-A
and speak in a loud, clear voice. Except for sub-
stituting the button on the control switch of Cord
CD-318-A for the button on the handle of Micro-
phone T-17, the operation of Microphone T-45 is
exactly the same as Microphone T-17 described
in paragraph 31,

33. KEY J-45. Insert the plug of Key J-45 into the
KEY jack on the transmitter. Operate the key in
the conventional manner, If the key should be
lost, the button on Microphone T-17 or the button
on the switch of Cord CD-318-A may be used as a
key if the plug is inserted into the MIKE jack.
Under thesecircumstancesthe CW-MCW-PHONE
switch on the transmitter is set to CW or MCW,
whichever is desired.

34. NET OPERATION. See Field Manual FM
24-18, 28 January 1944,
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Figure 19. Microphone T-45 in use.

35. PRECAUTIONS DURING NET OPERATION,

a. Always tune receiver and transmitter to
zero beat accurately. This insures all transmitters
in the net being closely on the net frequency.

b. Be sure that the PHONE-CW-NET-CAL
switch on the receiver is turned to PHONE or
CW when the netting operation is completed.
When the switch is left in the NET position, the
receiver sensitivity is very low and the transmitter
will not modulate properly.

36. DIAL LIGHTS.

a. The dial lights in this receiver-transmitter
are purposely dim. They furnish enough light to
illuminate the required dial figures but not enough
to introduce the possibility of enemy observation
at night. In daylight the illumination is not visible
unless the dial is shielded by the hand or other
means.

b. The dials are normally not illuminated. To
light the dial press the button marked DIAL
LIGHT.

¢. The dial light bulbs in both the transmitter
and receiver are 2-volt bulbs operating at 1.4
volts.

d. The receiver dial light bulb can be operated
when the receiver is operated from Battery BA-48.
The transmitter dial light receives its power from
the 6-volt filament circuit and consequently can



be operated only when there is voltage in the
circuit, as when operating Generator GN-58 or
Vibrator Unit PE-237.

37. R-F INDICATOR COVER.

a. To permit the normal brilliance of the
INDICATOR to be adjusted from maximum for
daylight operation to minimum for night opera-
tion, close to the enemy lines, a cover has been
provided over the INDICATOR bulb.

b. The amount of light coming through the
cover can be changed by rotating the outside rim
of the cover which changes the angle of the movable
polaroid window with respect to the fixed polaroid
window behind it.

¢. Maximum light is transmitted when the
spots on the barrel of the indicator cover are
lined up. For minimum light, rotate the rim
clockwise one-quarter turn so that the spots are
as far apart as possible.

CAUTION: Always rotate the rim in a clock-

wise direction.

38. PRECAUTIONS DURING OPERATION.

a. Never leave the PHONE-CW-NET-CAL
switch on NET or CAL, since this reduces re-

ceiver sensitivity and weak signals may not be
heard.

b. Never tune the transmitter for maximum
indicator glow without an antenna connected
because this overloads the output tube and sub-
jects the transmitter to excessive r-f voltage.

c. Never attempt to operate the transmitter
from Generator GN-58 with the SEND-STAND-
BY-OFF switch on STANDBY unless Battery
BA-48 is connected. Under this condition there is
no power on the master oscillator and no excitation
on the output tube which would be overloaded.

d. Always use the correct length of antenna for
each operating frequency (par. 41 below).

e. Always adjust the knob labeled TUNE FOR
MAX. IND. GLOW to produce maximum bril-
liance of the INDICATOR.

f. Always set the CRYSTALS switch to MO
when operating master oscillator-controlled.,

g. Sometimes a short direct ground connection
on the set will reduce the noise level in the receiver.

k. Always wait approximately 2 seconds after
pressing the microphone button before beginning
to speak, to allow the tubes to warm up. Watch
for INDICATOR GLOW to be sure that the
transmitter is functioning.

39. OPERATING VIBRATOR POWER UNIT PE-237.

a. The operation of the vibrator unit is auto-
matic, controlled by relays in the unit, connected
to the SEND-STANDBY-OFF switch in the
transmitter. The only controls on the unit are the
ON and OFF buttons on the circuit breaker.

b. To operate, proceed as follows:

(1) Push the ON button when the radio set
is put into operation.

(2) When the set is shut down for the day,
push the OFF button.

(3) If the vibrator unit is seriously over-
loaded, the circuit breaker will trip out shutting
down the unit.

(4) Torestore operation, push the ON button,

40. PRECAUTIONS DURING OPERATION OF
VIBRATOR POWER UNIT PE-237.

a. Always set the SEND-STANDBY-OFF
switch on the transmitter to OFF before pushing
the ON button on the vibrator unit. No damage
will result if this is not observed, but the ON
button on the circuit breaker may fail to lock if
pushed in when the switch is at SEND.

b. Never hold the circuit breaker in the ON
position. If it will not stay in that position when
pushed all the way in (with the transmitter
switch at OFF) there may be some overload con-
dition that should be investigated.

41. ANTENNA AN.-160.

a. For satisfactory operation of the transmitter,
the antenna must be the correct length for any
given frequency.

b. The antenna has been divided into a number
of sections which may quickly be connected or
disconnected by means of jumpers with plug and
jack connectors (fig. 20).

¢. A calibration chart attached to each antenna
shows which jumper to open or close for certain
frequency ranges.
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Figure 20. Antenna AN-160, dimensions.

d. The table below carries the same data as the
calibration charts attached to the antennas.

FREQUENCY
(ke)
6,500—6,000
6,000—5,600
5,600—5,200
5,200—4,800
4,800—4,400
4,400—4,100
4,100—3,800 x

MMM KM OMN
MM MM MOON
MMM MXOOOW
HHMHOCOOORN
HHOOOOOWn
HMOOoOCOoOOoOOoCOD,

NOTE: The numbers refer to jumpers across the
antenna insulator beginning nearest to the lead-in,
and O indicates an open jumper, while x indi-
cates a closed jumper.

e. Select a suitable location and erect the
Antenna AN-160 (fig. 14). Set up the receiver-
transmitter at the lead-in end of the antenna with
the hand generator. Then proceed as follows:

(1) Connect the antenna lead-in to ANT.
post on transmitter.

(2) Set CW-MCW-PHONE switch to the
CW position.

(3) Set ANT. SELECTOR switch to position
#5, except at extreme high frequency end set to
position #4 and low end set to position #6.

(4) From the calibration chart on the an-
tenna, or from table in subparagraph d above, set
the length by adjusting the links of the antenna
for the selected frequency of operation.
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(5) Set CRYSTALS switch to MO position
for master-oscillator operation and proceed as in
paragraph 27, Transmitter, MO Operation, or set
switch to either crystal A or B for crystal-con-
trolled operation and proceed as in paragraph 28,
Crystal Operation of Transmitter.

(6) Set the SEND-STANDBY-OFF switch
to SEND.

(7) Set the HIGH-MED-LOW POWER
switch to HIGH.,

(8) Set the PHONE-CW-NET-CAL. switch
to PHONE or CW, whichever type reception is
desired.

(9) Press microphone button or key and
adjust knob TUNE FOR MAX. IND. GLOW to
greatest brilliance.

(10) Set the HIGH-MED-LOW POWER,
the CW-MCW-PHONE, and the SEND-STAND-
BY-OFF switches to positions desired. Trans-
mitter is now ready for operation.

42. VERTICAL MAST. Set up the receiver-trans-
mitter and hand generator as shown in figure 13.
Erect the whip antenna as directed in paragraph
19, Installation of Vertical Mast Antenna. Proceed
as follows:

a. Set CW-MCW-PHONE switch to the CW
position,
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Figure 21. Radio Set SCR-649-C installed in vehicle.
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b. Set ANT. SELECTOR switch to position
No. 1 at high frequency end of band, position
No. 2 at center of band, and position No. 3 at low
end of band.

¢. Set CRYSTALS switch to MO position for
master-oscillator operation and proceed as in par-
agraph 27, Transmitter, MO Operation, or set
switch to either A or B for crystal-controlled
operation and proceed as in paragraph 28, Crystal
Operation of Transmitter.

d. Set SEND-STANDBY-OFF switch to SEND.

e. Set HIGH-MED-LOW POWER switch to
HIGH.

f. Set the PHONE-CW-NET-CAL switch to
PHONE or CW, whichever type reception is
desired.
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g. Press microphone or key button and adjust
TUNE FOR MAX. IND. GLOW knob to greatest
brilliance.

h. Set the HIGH-MED-LOW-POWER, the
CW-MCW-PHONE and the SEND-STANDBY-
OFF switches to the position desired. Transmitter
is now ready for operation.

43. OPERATING GENERATOR GN-58. Cord CD-
1086 connects the generator to the radio set. Care
should be exercised to see that the plugs and
receptacles are clean and dry when connected,
and that the retaining rings on the cable plugs are
turned up tight. Turn the crank of the generator
approximately 60 revolutions per minute. Direc-
tion of rotation is shown by arrows on the side of
the generator case. Satisfactory operation can be
obtained at 50 to 70 turns per minute,



SECTION il
FUNCTIONING OF PARTS

44, RECEIVER CIRCUIT ANALYSIS (fig. 58). The
receiver section of Radio Receiver and Transmitter
BC-1306 is a 6-tube superheterodyne consisting
of one stage of radio-frequency (r-f) amplification,
a converter, two stages of intermediate-frequency
(i-f) amplification, a second-detector and first
audio stage, and an audio-frequency (a-f) power-
amplifier stage. Each i-f transformer in this set
consists of two coupled permeability-tuned circuits.
Each circuit consists of a fixed capacity such as
15-1 and a variable inductance. Tuning is accom-
plished by moving a slug of compressed powdered
iron in the field of the coil. The slugs are moved by
means of screws projecting from the top and from
the bottom of each i-f transformer. Three multi-
purpose tubes are used. The first is the mixer tube
1R5 in socket 59. This tube combines the functions
of oscillator and mixer, and at the same time fur-
nishes bias to the audio-power stage. The second
multi-purpose tube, type 1R5 in socket 61, func-
tions as the second i-f amplifier, and during cali-
bration is the crystal-controlled calibrating oscil-
lator. The third multi-purpose tube, type 1S5 in
socket 62, functions as second detector, automatic
volume control (avc), first audio amplifier, and
beating oscillator for cw reception.

45. ANTENNA CIRCUIT. The antenna is con-
nected to the receiver through plug 52 to the wave
trap in antenna transformer 40. The wave trap
reduces interference from stations in the fre-
quency range of the image frequency of the receiv-
er. Signals which pass the wave trap are coupled
both inductively and capacitively to the first tuned
grid circuit. Capacitor 1-A is the rear section of
the main tuning capacitor, and capacitor 2 is the
trimmer mounted on the sanie section of the gang.

These two capacitors, in parallel, tune this first
circuit to resonance with the incoming signal,

46.R-F AMPLIFIER. The signal obtained from
the antenna transformer 40 secondary circuit,
terminals 3 and 2, is applied between the control
grid and filament (chassis) of the 1L4 r-f amplifier
tube in socket 58 where the signal is amplified.
Capacitor 8-1 closes the first tuned circuit but
permits the application of avc voltage to the first
grid through the secondary winding of the antenna
transformer. Resistor 28-1 passes the necessary
avc voltage, and when used in combination with
capacitor 8-1, attenuates any i-f or r-f voltage that
might accompany the avc voltage and which
would produce undesirable feedback if not re-
moved. Capacitor 9-1 bypasses the screen of the
first amplifier tube to prevent oscillation in the
tube. The output from this tube is coupled in-
ductively and capacitively to the second tuned
circuit consisting of the secondary, terminals 3
and 5 of coil 41, gang capacitor 1-B, and trimmer
3. The voltage developed across this circuit is
applied to the control grid of converter tube 1R5
in socket 59. :

47. MIXER-CONVERTER STAGE.

a. The converter consists of two parts; the
high-frequency oscillator circuit which is tuned
by one section of the gang capacitor to a frequency
always 456 kc above the signal frequency; and
the mixer portion which, by means of the high
frequency oscillator voltage, shifts the frequency
of the incoming signal down to the intermediate
frequency (456 kc).

b. The oscillator portion of the circuit is a
version of a standard electron-coupled oscillator,
in which the cathode of a tube is tapped up on the
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Figure 22. Parts identification, receiver, top view.

tuned grid circvit some distance above ground.
In this oscillator there is no cathode; a filament is
used instead. In order to make the filament act as
a cathode in a conventional electron-coupled os-
cillator, it is necessary for both ends of the filament
to be above ground as far as r-f is concerned. This
is accomplished by connecting the negative end
of the filament to a tap on the grid circuit, and the
positive end of the filament through an additional
winding on the oscillator coil, the ground end of
which goes to + A instead of to ground. Thus, both
ends of the filament are above ground as far as
r-f is concerned, yet the filament is satisfactorily
lighted by a battery that has one side grounded.

c. The high-frequency oscillator (hfo) coil 42
is tuned by gang capacitor 1-C, trimmer 4, and
padding capacitor 7. The function of the padding
capacitor is to influence the tuning curve of the
oscillator circuit to provide 456 kc tracking above
the signal frequency.

d. Since the voltage developed across the
oscillator grid leak 28-2 is negative with respect
to chassis, it is used to furnish negative bias
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voltage to the output tube. The bias is obtained
from resistor 28-2 through filter network 26-1,
25-1, 31-4, and 9-2.

e. Screen voltage for the mixer tube is obtained
through dropping resistor 27 and the screen is
bypassed by capacitor 8-2, The i-f output of the
converter is delivered to the first i-f transformer
43-1.

48. FIRST I-F AMPLIFIER STAGE. The output volt-
age from the converter is obtained from the
secondary terminals of the first i-f transformer
43-1 and is applied between the grid and filament
(chassis) of the first i-f amplifier tube, JAN-1L4
in socket 60. Screen voltage for this tube is ob-
tained from resistor 32 through SENSITIVITY
switch 47 and either resistor 29, 30, or 31-1,
depending upon the position of switch 47. The
sensitivity of the receiver is controlled by the
variation in screen voltage which is brought about
by changing the position of the SENSITIVITY
switch. The output of the first i-f amplifier tube
60 is applied to the second i-f transformer 43-2,



49. SECOND I-F AMPLIFIER STAGE. The output
voltage of the second i-f transformer is applied
between chassis and the grid of the JAN-1R5
second i-f amplifier tube in socket 61. During
phone, cw, or net operation of the receiver, this
tube acts as a conventional i-f amplifier tube,
except that there is one more element in the tube
than in the JAN-1L4 tube used as the first i-f
amplifier tube. This extra element is grounded.
At the same time the screen is bypassed to ground
by capacitor 8-4. Screen voltage is obtained from
the -+B circuit through dropping resistor 38.
Circuit elements 37, 11, 57, and 15-7 are inopera-
uve. The plate voltage is fed to the output i-f
tyansformer through isolating resistor 39 and is
bypassed by capacitor 8-9. The function of this
pair of components is to eliminate i-f regeneration.
The output of transformer 43-3 is fed to a conven-
tional diode detector circuit.

50. CRYSTAL CALIBRATOR. A crystal calibrating
circuit is included as part of the second i-f stage
and consists of crystal 57, a tuned circuit 44
(resonant at 200 kc), a grid resistor 37, and fre-
quency-corrector capacitor 11. R-f bypassing is
accomplished by capacitor 12. The output of the
crystal-calibrator circuit is derived from the
oscillator grid and is coupled by capacitor 23 to
the control grid of the r-f amplifier tube. Calibra-
tion of the receiver is obtained when this voltage
fed into the r-f amplifier is considered as an in-
coming cw signal, and is tuned to zero beat in the
usual manner for cw reception. Capacitor 8-4
bypasses the tuned circuit in transformer 44 when
the PHONE-CW-NET-CAL switch is in all posi-
tions except CAL. The oscillator is prevented
from working except when the switch is in that
position.

51. DETECTOR. The secondary output of the
third i-f transformer 43-3 is applied to the diode
section of tube JAN-1S5 in socket 62. Resistor
28-3 and potentiometer 34-A constitute the diode
load, across which is developed the avc voltage
which is applied through resistors 28-1 and 26-2
to the grids of tubes JAN-1L4 in sockets 58 and
60. The audio-output voltage from the diode load
resistor is passed through capacitor 25-2 to the
control grid circuit of the pentode audio-amplifier
section of the JAN-1S5 tube.

59. FIRST AUDIO AMPLIFIER.
a. The pentode portion of the JAN-1S5 tube

in socket 62 functions as a conventional audio-
frequency amplifier tube when the set is operated
for phone reception. In this condition the entire
network associated with transformer 45 can be as-
sumed to be merely a dropping resistor and by-
pass capacitor for supplying screen voltage to the
iube.

b. The a-f component across potentiometer
34-A (volume control) is applied through capacitor
25-2 and resistor 31-3 to the control grid of tube
JAN-1S5 in socket 62. Resistors 31-3 and 31-2
provide a d-c return path for the grid of the ampli-
fier section of the tube. The plate voltage of this
tube is supplied through plate load resistor 35,
across which the output voltage is developed.

53. BEAT-FREQUENCY OSCILLATOR.

a. The function of a heterodyne oscillator for
cw reception is incorporated in the same tube that
is used as the first audio amplifier. The beat-
frequency oscillator operation of this tube is
somewhat unconventional, and a special circuit
is necessary to accomplish the desired result.

b. When the oscillator is working, resistor 33
still supplies the screen voltage which is bypassed
(for audio) by capacitor 8-6. This capacitor also
serves to bring terminal 4 to ground potential as
far as r-f voltage is concerned.

c. Terminal 2 of coil assembly 45 is connected
to the screen of tube 1S5 in socket 62. Terminal 1
is coupled through blocking capacitor 17 to the
control grid of the same tube. This condition
causes the tube to oscillate between its control and
screen grids at a frequency determined by the
inductance in transformer 45 and the capacitance
in item 16 plus tube and stray capacities.

NOTE: The frequency of this circuit is one-half of
the intermediate frequency to improve stability.
The second harmonic of this frequency does the
actual heterodyning.

d. The r-f voltage on the control grid is coupled
through the tube to the plate circuit. Most of this
voltage is bypassed to ground through capacitor
13-2 to prevent overloading the grid of the output
tube. A small voltage remains, however, which is
fed back through capacitor 24 to the grid of the
second i-f amplifier tube in socket 61. Here it is
amplified and passed on through coil 43-3 to the
detector to produce the desired beat note for
cw reception.
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Figure 23. Parts identification, receiver, bottom view.
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54. POWER AMPLIFIER.

a. The output voltage of the first audio-
amplifier section of tube JAN-1S5 in socket 62 is
applied to the grid of output tube JAN-3Q4 in
socket 63 by means of capacitor 25-3 and poten-

tiometer 34-B. Capacitor 13-2 is an r-f bypass

on the output of the first audio amplifier to pre-
vent overloading the grid of the output tube with
r-f from the beat-frequency oscillator portion of
tube JAN-1S5. -

b. Bias voltage for the output tube is obtained
from the grid leak of the high-frequency oscillator
through filter network 9-2, 31-4, 25-1 and 26-1,

c. Screen voltage is obtained through drop-
ping resistor 36-1, and the screen is bypassed to
chassis by capacitor 9-3.

d. The output power is fed into transformer
46 which obtains its ‘“B’’ power directly from the
common ‘‘B"" supply. The output circuit is by-
passed by capacitor 18 to prevent the impedance
from becoming too high when working into an
inductive load such as a headset.

e. The secondary of the output transformer
is connected through switch 49 to the headset
jacks 51-1 and 51-2. The switch serves to select
the output impedance of the receiver (250 or
4,000 ohms).

55. RECEIVER SIDETONE. A sidetone signal for
monitoring purposes is obtained from the trans-
mitter through resistor 36-2 and blocking capacitor
8-8 and is conveyed to the headset by being ap-
plied to the primary of output transformer 46.
In this manner, the monitoring signal is trans-
formed to the proper impedance regardless of
which impedance tap is selected for the headset.

56. RECEIVER COMMON CIRCUITS. Capacitor 20
is a large electrolytic unit designed for suppressing
hum and ripple in the filament circuit when the
receiver is operated from sources other than bat-
teries. Capacitor 8-7 is an r-f bypass in the same
circuit. Coupling in the B+ circuit is prevented by
capacitors 21 and 22,

57. PHONE-CW-NET-CAL SWITCH.  Switch 48
is the PHONE-CW-NET-CAL switch. In the
PHONE position only, capacitor 8-5 bypasses the
screen of tube JAN-1S5 in socket 62 and stops the
bfo action. In the PHONE or CW position, pins

4 and 6 of plug 54 are connected, supplying screen
voltage to the modulator tube of the transmitter.
In the NET or CAL positions, pins 1 and 4 are
connected through switch 48, supplying screen
voltage to the master oscillator tube in the trans-
mitter, permitting that tube to function in netting
or calibrating operations. The 200-kc crystal oscil-
lator operates only in the CAL position. In all
other positions of the switch this oscillator is made
inoperative by bypassing the screen grid of the
second i-f tube in socket 61 through capacitor 8-4.

58. TRANSMITTER CIRCUIT ANALYSIS (fig. 59).
The transmitter section of Radio Receiver and
Transmitter BC-1306 consists of a master oscilla-
tor, power amplifier and a modulator circuit. The
oscillator may be either self-excited or crystal-
controlled and is used to supply r-f power to the
grid circuit of the power amplifier tube. Tube
JAN-3A4 in socket 140 is an electron-coupled
oscillator when the crystal switch 135 is in MO
position and a crystal oscillator when the switch
is in position Crystal A or Crystal B. The modu-
lator circuit supplies the necessary audio frequency
power to modulate the suppressor grid of the
power amplifier tube during Phone or MCW
operation. A voltage regulator tube is a com-
ponent part of the transmitter and is used to
regulate the plate supply voltage to the master
oscillator, the modulator and the receiver circuits.

59. OSCILLATOR.

a. Master Oscillator. Capacitors 75-A, 76-A,
76-B, and 77 are used to resonate coil 125. Ca-
pacitor 78 is a ceramic unit having a negative
temperature coefficient and is connected directly
across the oscillator inductance 125. A slug of
compressed iron on a bi-metallic strip is used in the
coil to compensate for changes in inductance
caused by changes in temperature. The oscillator
is temperature compensated, both capacitively
and inductively.

b. Crystal Oscillator. The crystal circuit em-
ployed in these transmitters will function prop-
erly with crystals covering a wide range of activity.
The circuit has been designed so that, if a crystal
refuses to operate, the transmitter will oscillate
with sufficient amplitude to bias the output tube
enough to prevent excessive plate current from
being drawn. When this happens, the frequency
will not be either the crystal frequency or the
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Figure 25. Parts identification, transmitter, rear view.

frequency specified for master oscillator operation
at that dial setting, but probably will be near the
latter. The INDICATOR probably will show some
r-f power but may be erratic in operation.

60. MODULATOR.

a. The modulator circuit supplies the a-f power
necessary to modulate the suppressor grid of the
power-amplifier tube during phone or mcw opera-
tion.

b. The modulator circuit is conventional, con-
sisting of mike jack 151, microphone transformer
132, modulator tube type JAN-3A4 in socket 141,
and modulation transformer 133. Resistor 114 is
the modulator screen-grid dropping resistor and
capacitor 95 is its bypass.

c. Resistor 117 and capacitor 97 comprise
the microphone filter,
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d. CW-MCW-PHONE switch 136 is used to
convert the modulator tube from an audio ampli-
fier to an audio oscillator (in cw or mcw position)
(par. 61b). This is done by introducing feedback
from its plate to its grid circuit through capacitor
96. Resistor 120 is the audio-oscillator grid leak.

e. In the MCW position resistor 119 loads
the suppressor grid of tube JAN-2E22, and ca-
pacitor 98 is the audio-oscillator harmonic filter.
Resistor 118 is used to equalize the sidetone level
between cw and mcw positions. In changing from
CW to MCW or PHONE position, the power-
amplifier suppressor-grid bias is changed from
+6 to —45 volts by means of switch 136. The nega-
tive voltage is obtained from the power amplifier
grid bias circuit through resistor 108,



61. TRANSMITTER SIDETONE CIRCUIT.

a. A sidetone circuit in the transmitter permits
the operator to monitor his transmissions either
PHONE, CW, or MCW. The sidetone signal is
obtained directly from the modulator and there-
fore does not depend upon the r-f power trans-
mitted. It is possible to hear a sidetone even
though there may be no r-f power transmitted.
Potentiometer 115 adjusts the volume of sidetone
delivered to the receiver through plug 148 on the
transmitter, receptacles 66 and 175 in the case,
and plug 54 in the receiver.

b. When transmitting cw or mcw, the modu-
lator tube operates as an audio oscillator, furnish-
ing the sidetone. A small portion of this power is
transmitted to the headset. The keying relay
interrupts the plate voltage of the modulator tube,
and at the same time it interrupts the plate circuit
of the master oscillator and the screen circuit of
the power amplifier. The relay thus keys the side-
tone oscillator in synchronism with the trans-
mitted signals.

c. When the PHONE-CW-NET-CAL switch
(receiver) is turned to NET or CAL the sidetone
oscillator is made inoperative by removal of the
screen voltage. This prevents sidetone from inter-
fering with zero beating of the transmitter to the
receiver.

62. POWER AMPLIFIER.

a. The output of the doubler circuit is directly
coupled from a tap on coil 126 to the grid of the
power-amplifier tube JAN-2E22 in socket 142.
The screen grid is bypassed by capacitor 102.
The screen voltage is obtained through dropping
resistors 111 and 112 from the high voltage +B
connections. On HIGH power these resistors are
connected in parallel by switch 137. In MED.
power only resistor 112 is in the circuit, and in
LOW power the two resistors are connected in
series. By varying the screen voltage the output
power is altered. Resistor 110 is the grid return
for the suppressor grid. This grid is bypassed for
r-f by capacitor 84.

b. Capacitor 82 is the power-amplifier grid-
return r-f bypass. Resistor 107 is the power-
amplifier grid leak. Resistor 108 is part of the
power-amplifier suppressor-grid bias voltage di-
vider and resistor 109 is the modulator (tube
JAN-3A4 in socket 141) bias resistor. Capacitor
83 is the suppressor-grid audio bypass.

c. Capacitor 85 is the amplifier-filament r-f
bypass. Coil 127 and capacitors 75-C (part of
main tuning gang) and 86 form the power-ampli-
fier plate tank circuit. Capacitor 87 is used for
coupling the power-amplifier output to the
antenna-loading coil through relay 156.

63. ANTENNA LOADING CIRCUIT. The out-
put circuit of the transmitter is designed to operate
with either a short whip antenna (approximately
15 feet long) or the one-half wave length long An-
tenna AN-160. Switch 139 is used to select the
proper circuit constants for the type of antenna
that is to be used and to connect the output circuit
to the ANT. post 158. Positions 1, 2, and 3 provide
the proper value of loading inductance 131 when
used with the short whip antenna. Positions 4,
5, and 6 provide the required loading capacitors
91, 92, and 93 for Antenna AN-160. The antenna
tuning coil is 131 and is used to critically resonate
the antenna system to the transmitter operating
frequency. The neon indicator lamp 152 is con-
nected to the antenna tuning circuit so as to indi-
cate by maximum brilliance when the antenna is
tuned properly.

64. VOLTAGE REGULATORS.

a. Regulation of the filament voltage of the two
JAN-3A4 tubes in the transmitter is accomplished
by means of item 157, a selenium rectifier of
selected characteristic. It is identical to the voltage
regulator on the filament circuit of the receiver.
Resistor 122 is the dropping resistor common to
the filament circuits of both JAN-3A4 tubes. If
one tube is removed, the voltage regulator pre-
vents the voltage on the other tube from becoming
excessive,

b. Regulation of the B voltage to the receiver,
the modulator, and the screen of the master
oscillator is accomplished by the use of JAN-
0OC3/VR-105 tube. The circuit from the dropping
resistor to the 4105 volt circuit passes through
the jumper between pins 3 and 7 inside the base
of the regulator tube. If the tube is removed from
the transmitter, no voltage appears on the 4105
volt circuit.

65. METERING SOCKET. Metering socket 143 is

. used to check the circuit voltages of the trans-

mitter during test. Resistor 113 provides a voltage
drop in the plate circuit of the power-amplifier
tube so that the plate current may be calculated
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Figure 27. Parts identification, transmitter, top view.




from the voltage obtained across the resistor.
Plate current in milliamperes equals volts x 50.

66. TRANSMITTER SWITCHING.The switcheswere
designed specifically for use in this transmitter.
They employ especially shaped rotors to reduce the
number of manual controls. The switch rotors have
no stops; consequently they cannot be damaged
by forcing. Switches 136, 138, and 139 are con-
structed with both inner and outer rotors which
turn simultaneously. The functioning of the indi-
vidual switches is shown in figure 62.

67. VIBRATOR POWER UNIT PE-237. The basic
theory of a power supply, such as Vibrator Power
Unit PE-237, is best explained by reference to the
circuit shown in figure 28. There are six principal
components to such a system:

a. An Electrically Driven Reversing Switch,
the Vibrator. The types of vibrators used in
Vibrator Power Unit PE-237 employ two sets of
contacts.

(1) A set of driving contacts. The purpose of
the driving contacts is to operate the reed of the
vibrator in much the same fashion as an electric
buzzer. When switch 9 (fig. 28) is closed, power
from battery 10 flows through reed 11, through
contacts 5 and 6, through coil 8, and back to the
opposite terminal of the battery. As soon as the
current flows through coil 8, a magnetic field is
built up which pulls armature 7 (a small iron
weight on the end of the reed) toward the pole-
piece of the coil. When this happens, the move-
ment of the reed separates contact 5 from contact
6, interrupting the current. This stops the mag-
netic pull on the armature and allows the reed to
move back to its former position again, closing
the contacts. This cycle of vibration continues
until the switch is opened. Power contacts 1, 2, 3,
and 4 are operated by the vibration of the reed.

(2) A set of power contacts. The purpose of
the power contacts is to connect the battery
alternately first to one end of the center-tapped
primary of the power transformer, then to the
other. This reversing of direction of flow of current
simulates alternating current and permits the
transformer to step up the applied battery voltage
to the high voltage required for B voltage,

b. The Interference Suppression Filter.
Items 2-1, 2-2, and 2-3 are filters consisting of

chokes 13-1, 13-2, and 13-3 and capacitors 14-1,
14-2, and 14-3, whose function is to suppress the
r-f interference at the vibrator contact where it
is produced, and to prevent it from getting out
into the wiring of the vibrator unit. This is partic-
ularly important in multivoltage units employing
complicated switching.

c. The Step-Up Transformer. Item 3 is the
vibrator power transformer, which may have any
number of windings necessary to perform the
duties required.

d. The Buffer Capacitor. Capacitor 12 is nor-
mally called the buffer capacitor. Its purpose is to
reduce sparking at the contacts.

e. The Rectifier. Item 5 is the high-voltage
rectifier, which may be either a hot-cathode type
or a cold-cathode type rectifier.

f. The Filter. Item 6 isa conventional pi-type
filter to remove hum from the output current of
the rectifier tube.

68. STANDBY PORTION, VIBRATOR POWER
Unit PE-237. The standby portion of Vibrator
Power Unit PE-237 supplies power only to the
receiver portion of Radio Receiver and Trans-
mitter BC-1306. It draws much less current from
the vehicular battery than does the heavy duty
portion of the vibrator unit when performing the
same function. The filaments of the receiver
operate directly from the vehicular storage battery
through suitable dropping resistors in the vibrator
unit. There is no separate control circuit for start-
ing and stopping the unit. The filament circuit to
the receiver performs a dual function of carrying
power to the receiver filaments and of controlling
the operation of the unit. A relay coil in series
with the filaments is energized when the filament
circuit is closed by the OFF-STANDBY-SEND
switch when turned to STANDBY. This closes a
set of contacts in series with the vibrator A supply
starting the vibrator unit.

69. DETAILED CIRCUIT ANALYSIS, STANDBY
PORTION (fig. 60). The vehicular battery con-
nects to the power unit through circuit breaker
728. Relay 727 is used to turn on the power unit
by applying the battery voltage to both the
power transformer 702-1 and vibrator driving coil.
Switch 735-2B selects the proper resistance tap
on resistor 720 for correct operating voltage of
driving coil of VB-1 vibrator. 731 is the vibrator
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Figure 28. Schematic diagram of basic vibrator circuit,

socket and 705-13, 705-14, 705-15 are filter chokes
. for elimination of radio frequency noise from the
vibrator. 710-14, 710-15, and 710-16 are filter
capacitors for r-f noise elimination also. 735-2C
and 735-3A are selector switches for connecting
proper power transformer taps for 6-, 12-, or 24-
volt operation of the power unit. 711 is a buffer
capacitor to minimize sparking of vibrator con-
tacts. 730 is a tube socket for the rectifier tube
JAN-1005, VT-195. 707-2 and 707-3 are electro-
lytic filter capacitors filtering the output voltage
of the unit; 702-4 is a filter choke for the same
purpose. Resistor 737 is an additional filter resist-
ance. Thereceiver filament circuit operates directly
from the vehicular battery through a dropping
resistance 719. Switch 735-2A selects the proper
resistance tap for 6- 12- or 24-volt battery opera-
tion. Capacitors 708-1 and 708-2 are electrolytic
type and are used in conjunction with choke 703
to filter out any vibrator ripple from the receiver
filament cifcuit,

70. HEAVY DUTY PORTION, VIBRATOR POWER
UNIT PE-237.

a. General. The heavy duty portion of Vi-
brator Power Unit PE-237 supplies all of the
necessary power to operate both the receiver and
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the transmitter of Radio Receiver and Transmitter
BC-1306. The filaments of the receiver operate
directly from the vehicular battery through suit-
able dropping resistors in the vibrator coil. A
relay coil in the filament circuit is energized
when the SEND-STANDBY-OFF switch is
turned to SEND. Contacts on the relay close the
circuit to the driving coil of the vibrator causing
that device to start operation, The filament volt-
age for the transmitter is not obtained directly
from the vehicular battery but is obtained from
the secondary of the vibrator transformers through
a voltage regulating transformer, rectifier and
filter which maintains close control of the trans-
mitter filament voltage even though the input
voltage varies over wide limits.

b. Multiple Transformer Circuits. This unit
employs five independent small power transform-
ers in place of the more conventional designs of
lower power units employing only one transformer.
All like kinds of secondaries are connected in series
while the primary of each transformer is con-
nected to an independent set of contacts on the
vibrator. This arrangement equalizes the power
carried by the various contacts. Refer to paragraph
67 for theory of Vibrator Power Unit PE-237.
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Figure 29. Vibrator power unit, parts identification, standby vibrator filter assembly.

¢. Constant Voltage Transformer Circuit. The
constant voltage transformer employs a combina-
tion of resonant circuit action with that of a trans-
former having high leakage reactance. A specially
shaped lamination, shown in figure 30, is employed.
The side bars on the core form a magnetic shunt
contributing to the regulatory action of the trans-
former.

(1) The windings are as follows:

(a) Primary.

(b) Resonant tank circuit.
(c¢) Compensating winding.
(d) Output winding.

(2) The output energy is largely drawn from
the resonant circuit. The voltage in the tank cir-
cuit is stabilized by the action of the magnetic
shunt interposed between the primary and the
tank circuit.

(8) The voltage appearing across the tank
circuit varies slightly with changes in primary
voltage. These small variations are to a large ex-
tent compensated for by opposing the output
voltage with a small voltage developed across the
compensating winding.

71. DETAILED CIRCUIT ANALYSIS, HEAVY DUTY
PORTION (fig. 60). The transmitter power unit
operates from the vehicular battery through cir-
cuit breaker 728. This circuit breaker has a tapped
coil to provide for correct cut-out current when
operating from either a 6-, 12-, or 24-volt battery.
Selector switch 735-4A, 5A, 6A, 7A, 8A, is a five-
section wafer type connected in parallel to handle
the full load current of the unit. This switch selects
the proper operating tap of the circuit breaker.
Relay 726 starts the power unit by applying bat-
tery voltage to the driving coil of the vibrator.
Resistor 718 is the dropping resistor for the coil
of relay 726 and selector switch 735-1C selects the
proper resistance tap for the relay coil. Switch
735-1B connects the transmitter-antenna relay
coil to the proper resistance tap on resistance 717.
Electrolytic capacitor 707-1 filters any vibrator
ripple from this circuit. Switch 735-1A connects
vehicular battery to proper driving coil tap of the
large vibrator. Capacitors 710-1 through 710-13
and chokes 705-1 through 705-12 filter out r-f
interference produced by sparking of vibrator
contacts. Chokes 725-1, 725-2, and 725-3 are for r-f
filtering from rectifier tube JAN-1006 (VT-249).
Coil 704 is a reactance to drop the 24-volt battery
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Figure 30. Constant voltage transformer, cross section of transformer and schematic diagram.

voltage to 12 volts for the vibrator driving coil.
Capacitors 709-1 and 709-2 suppress sparking for
the driving coil contact of the vibrator. The rec-
tifier tube socket is 733, and 732 is the vibrator
socket. Power transformers 700-1 through 700-5
are all exactly alike and operate from 6, 12, or 24
volts, depending upon which primary taps are
used. Switches 735-4B, 4C, 5B, 5C, 6B, 6C, 7B,
7C, 8B, and 8C are all selector switches to change
the connections to the power transformers for the
6-, 12-, or 24-volt operation.

Capacitors 716-1 through 716-5 and resistors
723-1 through 723-5 are for suppression of sparking
of the vibrator contacts. Capacitors 714-1, 714-2,
and 715 in conjunction with choke 702-3 form the
filter section for the high-voltage of the power
unit. 701 is the constant voltage transformer for
the transmitter filament supply, and 713 is the
tuning capacitor for this transformer. A dry-disc
selenium type rectifier 729 rectifies the output of
the constant voltage transformer; capacitors 712-1
and 712-2 with choke 702-2 form the filter section
for the filament supply. Resistor 724 is adjustable
to permit regulation of the filament voltage to
compensate for variations in rectifier 729, and
to permit compensation for any changes of char-
acteristics of components during the life of the
unit. Resistors 721-1 and 721-2 are dropping re-
sistors for the B circuit of the receiver. Item 734
is the main connecting socket for the interconnect-
ing cable from transmitter to power unit. Capaci-
tor 706 is connected directly across the battery
terminals and is to bypass r-f noise set up by the
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vibrator. Resistors 722-1 and 722-2 constitute a
bleeder, provided to discharge filter capacitors
714-1, 714-2, and 715, when the power unit is
turned off. Capacitor 736 is a hash-filter capacitor
provided to bypass r-f from the high-voltage lead.

72. GENERATOR GN-58.

a. General. The hand generator is a dual-volt-
age unit driven through a step-up gear train from
the cranks. Inside the generator housing is a
voltage regulator which acts to keep the voltage
constant. A filter is included to eliminate commu-
tator ripple and r-f interference.

b. Circuit Analysis of Generator GN-58 (fig.
61). (1) The generator consists of an armature
having two independent windings: a 6-volt winding
connected to commutator 236 and a 425-volt wind-
ing connected to commutator 235. This armature
rotates between field coils 237-1 and 237-2.

(2) Voltage regulator 234 is connected across
the low voltage commutator and acts on the volt-
age applied to the field to maintain constant out-
put. Since both the high and low voltage armature
windings revolve in the same field, controlling the
voltage on the low-voltage commutator also
maintains voltage constant on the high voltage
commutator.

(3) The high voltage output of commutator
235 is filtered by capacitors 233-1 and 233-2 to
remove ripple. The r-f interference from this com-
mutator is removed by the combination of chokes
228-1 and 228-2 and capacitors 233-1 and 233-2.
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Figure 31. Parts identification, Generator GN-58, top and bottom views.
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Figure 32. Parts identification, Vibrator Power Unit PE-237, heavy duty filter assembly.

Resistor 229 drops the high voltage to 105 when
the voltage regulator in the transmitter is con-
nected. If the voltage at the low end of resistor
229 is measured without the voltage regulator
tube in the transmitter being connected, the read-
ing may vary up to the full voltage of the high
voltage commutator depending upon the load
that is being drawn at the time of measurement.

(4) The output of the 6-volt commutator 236
is filtered for ripple by choke 227 and capacitor
231, It is filtered for r-f interference by choke 226
and capacitor 230. Choke 225 serves a dual pur-
pose: filtering the voltage to the receiver tube
filaments, and reducing the voltage from 6 to 1.4.
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(5) Resistor 238 is a current limiting resist-
ance in series with the field of the generator which
is shorted out by the contacts on the voltage
regulator when the output voltage is low. Resistor
242 establishes the operating point of the voltage
regulator. Resistor 232 is a temperature compen-
sating resistor to offset the effect of temperature
on the resistance of the coil of the regulator.
Capacitor 241 absorbs the spark at the contacts of
the regulator and suppresses part of the r-f inter-
ference produced by the spark.

(6) 239 is the terminal strip to which the
leads from receptacle 240 are connected.

(7) Receptacle 240 is the output connection.



SECTION IV
MAINTENANCE

UNSATISFACTORY PERFORMANCE OF THIS EQUIPMENT WILL BE REPORTED 4
IMMEDIATELY ON W.D., A.G.O. FORM No. 468. IF FORM 1S NOT AVAILABLE, SEE TM 38-250

73. GENERAL SERVICING.

a. Repairs other than those of a very minor
nature are not authorized except at Signal Corps
repair shops.

b. Field repairs are limited to replacing the
following items.

(1) Receiver tubes and pilot light.

(2) Transmitter tubes, pilot light and indi-
cator bulb.

(3) Vibrator unit tubes and vibrators.
(4) Hand generator brushes.

c. Servicing other than the replacements out-
lined above should be attempted only by com-
petent personnel supplied with adequate test
equipment.

d. Normal-voltage charts are included in this
manual to permit rapid trouble shooting through
voltage comparisons.

e. Where alignment or adjustments are de-
scribed, two methods are given; one a technically
correct procedure using adequate test equipment;
the other a simple test method that can be applied
in the field without complete test equipment.

f. It is recommended that no adjustment be
made to any circuit involving alignment unless
absolutely necessary. Extreme care must be
exercised to insure that any readjustment does
not make the equipment worse. If the alignment
controls are improperly adjusted, it may be virtu-
ally impossible to restore the equipment to use
without test equipment not supplied as part of
this radio set.

74. RECEIVER FAILURE. The receiver may fail to
operate for any one of the following reasons:

a. When using Battery BA-48, Cord CD-1119
may not be securely plugged into the battery or
into the BATTERY receptacle on the transmitter.

b. When using Battery BA-48, the SEND.
STAND-BY-OFF switch may be at SEND or
OFF. Push the dial light button to see if there is
voltage on the filament circuit,

c. The phone plug may not be inserted fully
into the PHONES jack.

d. The antenna may be disconnected.

e. When using Vibrator Power Unit PE-237
or Generator GN-58, the power cable from the
power supply to the transmitter may not be
properly plugged in at both ends.

NOTE: A moment's inspection of the equipment
will serve to check the troubles listed above.

f. When using Vibrator Power Unit PE-237,
the circuit breaker may not be ON. Push the
receiver dial light button to check for filament
voltage or push the ON button on the vibrator
unit.

g. There may be one or more defective tubes in
the receiver (par. 75 below).

h. The phones may be defective or the plug on
the headset may not be properly inserted into the
jack on Cord CD-307-A. Substitute the spare
headset and the spare extension cord.

i. The microphone button or the key may be
jammed, keeping the transmitter in operation,
thereby preventing the receiver from functioning.

j. The voltage-regulator tube JAN-OC3/VR-
105 in the transmitter may be missing or defective,
thereby opening the B supply to the receiver.
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Figure 33. Normal voltage chart, receiver, bottom view.
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Figure 34, Normal voltage chart, receiver, end view.
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k. When using Generator GN-58, that unit may
not be functioning properly (par. 89).

. When using Vibrator Power Unit PE-237,
that unit may not be functioning properly (par. 91).

75. REPLACING RECEIVER TUBES. To replace
tubes proceed as follows:

a. Loosen the four retainer clamps, holding the
receiver in the case.

b. Carefully remove the set from the case.

c. Push down on the tube shield holder and
press the snap fasteners inward, while holding the
tube shield in place.

d. Remove the tube shields by pulling the as-
sembly straight up.

e. Remove the tubes from the receiver, care-
fully pulling each tube straight up.

f. Remove the spare tubes (in Box BX-53-A)
trom Bag BG-172.

g. As each tube is removed from the spare tube
box, place it in the proper socket in the receiver.
Consult the tube layout diagram (on end of re-
ceiver chassis) for the proper socket corresponding
to each tube type. Before attempting to insert a
tube in its socket, line up the blank spot on the
socket with the corresponding space on the tube
base.

CAUTION: Each spare tube box contains two
tubes 3A4 which look exactly like the receiver
tubes. These are used in the transmitter and
should not be confused with the receiver tubes.

h. When all tubes have been installed in their
proper sockets, push the tube shield down over
the tubes until the catches snap in place.

i. Replace the receiver into its case and fasten
the retainer clamps.

76. REPLACING RECEIVER DIAL LIGHT BULB.
To replace a dial light on the receiver, remove the
receiver from the case as described in paragraph
75 above, and replace the dial light bulb with the
fingers. The bulb has a bayonet base requiring
only a downward push and a turn to the right to
secure the bulb.

77. RECEIVER ALIGNMENT EQUIPMENT. The
equipment needed for alignment of the receiver is
as follows:

a. A signal generator or service oscillator of
suitable frequency range.

b. An output meter.

c. A dummy antenna (consisting of a 250-uuf
capacitor).

d. A test cable to supply voltage to the receiver
when removed from the cabinet. (Fig. 55 shows
the schematic diagram of the circuit test cable.)

78. RECEIVER ALIGNMENT PROCEDURE.

a. Loosen the clips which hold the receiver in
the case and carefully remove the receiver.

b. Remove the bottom plate of the receiver.

c. Connect the receiver to the power plug,
antenna plug, and ground plug, using the test
cable to make these connections (par. 77 above).

d. Connect an output meter to a phone plug
and insert it into one PHONES jack, while the
headset is plugged into the other PHONES jack.

e. Supply power to the receiver from one of the
usual sources, Vibrator Power Unit PE-237, Gen-
erator GN-58, or Battery BA-48, Batteries will be
found the most satisfactory supply for alignment
purposes since they furnish a steady voltage to
the receiver. Turn the SEND-STANDBY-OFF
switch to SEND if receiver power is obtained from
Generator GN-58 or turn to STANDBY if re-
ceiver power is obtained from Battery BA-48 or
Vibrator Power Unit PE-237.

f. Set the receiver on one end so that the align-
ing screws on both the top and bottom of the i-f
transformer can be easily reached. Do not remove
the tube shield.

g. Connect the ground side of the signal gen-
erator to the chassis of the receiver.

h. Connect the high potential or hot terminal
of the signal generator to the grid of the second i-f
tube through a blocking capacitor. See figure 35
for alignment points.

i. Set the signal generator to exactly 456 kc,
either by its own calibration or by means of Fre-
quency Meter Set SCR-211.
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ALIGNMENT PROCEDURE
Connect
Generator to Operation Dummy Antenna
9* Adjust 7 top and bottom 01-.25 uf
10* Adjust 6 top and bottom 01-.25 uf
11+ Adjust 4 top and bottom 01-.25 uf
11+*+ Adjust 5 top only .01-.25 uf
Ant. jack* Adjust 1 top of tuning cond. 250 puf
Ant. jack* Adjust 2 top of tuning.cond. 250 puf
Ant. jack Adjust 3 top of tuning cond. 250 puf
See paragraph 78 { # Adjust 8 bottom only.

*PHONE-CW-NET-CAL switch in PHONE position.
**PHONE-CW-NET-CAL switch in the CW position.
#PHONE-CW-NET-CAL switch in the CAL position.




j. Turn the VOLUME control clockwise as far
as possible and set the SENSITIVITY switch to
HIGH.

k. Using a modulated signal from the generator
applied to the grid of the second i-f amplifier tube,
adjust the screws in the top and bottom of the third
i-f transformer for maximum indication on the
output meter.

NOTE: The locking nuts on the tuning screws
must be loosened before the screw is turned, and
must be tightened after the alignment is finished.
As alignment progresses, reduce the output from
the signal generator to prevent overloading of the
receiver and to secure most accurate alignment.

1. Move the signal generator output lead from
the grid of the second i-f tube to the grid of the
first i-f tube. Adjust the screws in the second i-f
transformer for maximum indication on the output
meter, reducing output from the generator as
alignment progresses.

m. Move the generator output connection to
the grid of the mixer tube, and adjust the screws
in the first i-f transformer, again reducing output
from the generator.

n. Set the PHONE-CW-NET-CAL switch to
CW and adjust the beat frequency oscillator to
exact zero beat.

NOTE: The tuning of the beat-frequency oscillator
should be checked after the locking nut has been
tightened because tightening sometimes causes a
slight frequency shift. Several attempts may be
necessary before this adjustment can be locked
with the beat note close to zero.

o. Recheck all locknuts to be sure that none of
the adjustments will shift after the set is restored
to service.

p. Set the signal generator at exactly 6.2 mc.

q. Connect the hot lead of the signal generator
to the antenna jack on the receiver through the
dummy antenna (par. 77 above).

r. Tune in the signal on the receiver by rotating
the TUNING knob. If the signal is received when
the dial indicates correct reading, the oscillator is
properly aligned. If the dial does not indicate the
proper frequency, the oscillator must be re-aligned
as follows:

(1) Set the receiver dial to the correct fre-
quency.

(2) Adjust the oscillator trimmer (located on
the section of the gang capacitor nearest the panel
of the receiver). This trimmer should be adjusted
for maximum indication on the output meter.
Some receivers will give a response at two adjust-
ments of this trimmer.

Be sure the oscillator trimmer is adjusted in accord-
ance with instructions in paragraph 79 below.

s. Adjust the remaining trimmers (r-f and con-
verter circuits) on the gang capacitor for maximum
reading on the output meter, being careful not to
move the TUNING control.

t. Proceed as in paragraph 25 and adjust cali-
bration oscillator screw number 8 in figure 35 for
maximum output,

u, The receiver is now completely aligned.
Replace bottom on the receiver, install receiver
in case and tighten latches.

79. OSCILLATOR TRIMMER ADJUSTMENT.

a. In this receiver there are two signal fre-
quencies which will produce output for a given
oscillator frequency. One of these frequencies is
lower than the oscillator frequency by an amount
equal to the intermediate frequency (456 kc),
while the other is higher than the oscillator fre-
quency by the same amount.

b. The signal frequency is below the oscillator
frequency. The r-f and converter circuits are
tuned to this frequency to get greatest sensitivity
in the overall receiver.

c. The frequency that is above the oscillator
frequency by an amount equal to the intermediate
frequency is the image frequency. The r-f and
converter circuits are not tuned to this frequency
and will almost keep signal of this frequency out
of the receiver. The sensitivity to the image fre-
quency is consequently very much lower than to
the signal frequency.

d. When adjusting an oscillator trimmer that
gives two responses it is always wise to shift the
signal-generator frequency to the image frequency,
to assure that the image frequency is above the
signal frequency. If the signal frequency is 6.2 mc,
the image should be heard when the generator is
tuned to 6.2 mc plus twice the intermediate frequency
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TEST CONDITIONS

(1) MIKE CIRCUIT CLOSED
(2) CW-MCW-PHONE SWITCH

(3) HIGH-MED-LOW POWER SWITCH
(4) SEND-STAND-BY-OFF SWITCH

IN PHONE POSITION

IN HIGH POSITION
IN SEND POSITION

~—-+105

Figure 36. Normal voltage chart, transmitter.

(6200 ke 4 912 kc = 7,112 ke or 7.112 mc). The
output of the signal generator usually must be
increased considerably to hear the response at the
image frequency. If no signal is heard at the place
where the image signal is supposed to be received,
tune the generator to the low side of the signal
frequency and search for a response at a frequency
lower than the signal frequency by an amount
equal to twice the intermediate frequency. In this
case, 6,200 kc (6.2 mec) — 912 kc = 5,288 ke or
5.288 mc. If the image frequency is below the
signal frequency the oscillator trimmer has been
adjusted to the wrong response.

e. The simple rule for adjusting an oscillator
trimmer which gives two responses is to set the
trimmer to the response obtained with the least
capacity in the trimmer. This puts the oscillator
above the signal frequency. The response at the
higher capacity puts the oscillator below the signal
frequency, which is incorrect.

80. RECEIVER ALIGNMENT WITHOUT TEST
EQUIPMENT.

a. If the receiver should become progressively
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less sensitive with the passage of time, and replac-
ing tubes does not materially improve the sensi-
tivity, recheck the alignment of the receiver while
it is still possible to pick up signals or noise. If the
headset is used as an output indicator, the trimmer
adjustments are loosened, one at a time, and each
(except the oscillator trimmer) turned slightly,
first to one side of its former position, then to the
other. Notice whether any improvement in signal
can be obtained. The i-f adjustment should be
locked at the point of maximum response, and the
r-f and converter trimmer capacitors left at the
position of maximum response.

b. If the calibration of the receiver is off as
judged by the crystal calibrating circuit in the
receiver, the calibration can be restored to normal,
Adjust the oscillator trimmer a slight amount in
the direction which improves calibration; then ad-
just the r-f and converter trimmers until, by a
series of small movements of these trimmers, the
calibration has been restored and maximum sensi-
tivity preserved.




81. TRANSMITTER FAILURE. The transmitter
may fail to operate for any of the following
reasons.:

a. When using Vibrator Power Unit PE-237,
the SEND-STANDBY-OFF switch may be at
STANDBY (which only operates the receiver) or
at OFF.

b. When using Vibrator Power Unit PE-237,
the circuit breaker may be off. Push the ON
button.

¢. When using Vibrator Power Unit PE-237,
the voltage switch in the power unit may be set
for a higher voltage than the vehicular battery.
(The switch may be set for 12- or 24-volt operation
on a vehicle with a 6-volt battery, or may be set
for 24-volt operation on a vehicle with a 12-volt

battery.) Check the switch position through the .

window in the side of the case.

d. When using Generator GN-58 without Bat-
tery BA-48, the SEND-STANDBY-OFF switch
may be at STANDBY (which requires Battery
BA-48 to operate the low power stages of the
transmitter) or at OFF.

e. The PHONE-CW-NET-CAL switch may be
in the NET or CAL position.

f. The plug of the microphone or key may not
be properly connected to its correct jack.

g. The power cable from the power supply to
the transmitter may not be properly secured at
both ends, and the retaining rings may not be
properly tightened.

h. The power cable may have one or more
broken connections. Try the other Cord CD-1086.

i. The antenna may not bhe connected.

j. When operated with Generator GN-58, the
transmitter may actually be operating but the
INDICATOR may be out of resonance either
because the knob TUNE FOR MAX. IND.
GLOW has not been adjusted, or because the
ANT switch is in the wrong position. Inspect
switch setting and adjust the knob.

k. There may be a defective tube in the trans-
mitter (par. 82).

. When operated with Generator GN-58, the
hand generator may not be turned fast enough or
may not be operating properly. Pushing the dial

light button when the CW-MCW-PHONE switch
is in either MCW or CW position should light up
the dial if the generator is operating.

m. When using Generator GN-58 with Battery
BA-48 the power cable from the battery to the
transmitter may not be properly connected at the
transmitter or at the battery, or the battery may
be exhausted. Check for voltage or turn SEND-
STANDBY-OFF switch to SEND, which does
not require Battery BA-48.

n. On crystal-controlled opzration a crystal may
be inoperative. There are three principal reasons
why a crystal may fail to operate in the trans-
mitter:

(1) The CRYSTALS switch may be in an
incorrect position.

(2) The FREQ. CONTROL knob may not
be adjusted to the proper dial setting.

(3) The crystal may be defective.

82. REPLACING TRANSMITTER TUBES.

a. Turn the SEND-STANDBY-OFF switch to
OFF.

b. Disconnect power cable at the transmitter.
c. Remove plugs, microphone. and key.
d Disconnect antenna.

e. Loosen the four retainer clamps on the side of
the transmitter case.

f. Gradually work the transmitter loose and
remove from the case, making sure that output tube
in left corner of transmitter clears the cabinet.

g. To remove small tubes, first remove the
shield, then the tubes. Spare tubes are carried in
the Box BX-53-A in Bag BG-172. Line up the
blank space on the tube with the blank space in
the socket before attempting to insert the tube
into the socket.

h. To remove the large output tube, loosen the
tube clamp around the base of the tube, then
remove the top cap connection and remove the
tube.

CAUTION: The top cap in normal operation car-
ries approximately 500 volts regardless of whether
the key is open or closed. Be sure the power
cable is disconnected from the transmitter before
touching this connection. Alter inserting the new
tube be sure to replace the top cap and to tighten
the tube clamp.
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i. The voltage regulator tube seldom fails unless
physically damaged. To replace it, first loosen the
tube clamp; then remove the tube.

j- When replacing the transmitter in the cabi-
net, use care not to damage the power tube. Seat
the transmitter properly in the cabinet and fasten
the four retainer clamps.

83. REPLACING TRANSMITTER DIAL LIGHT
BULB. The transmitter dial light is located between
the main tuning capacitor and the panel, and
consequently cannot be replaced from the back.
To replace the lamp proceed as follows:

a. Remove the receiver from the case and re-
move the dial light extractor mounted behind it.

b. Remove the four screws holding the window
and gasket in front of the transmitter dial,

c. Replace the lamp through the opening, using
the dial light extractor.

d. Replace the window, gasket, and frame,
tightening up the screws to make the unit water-
proof.

e. Replace extractor and receiver in case.

84. REPLACING R-F INDICATOR BULB. If the
INDICATOR fails to glow, the lamp may be
replaced as follows:

a. Remove INDICATOR cover by turning the
rear knurled part of the assembly in a counter-
clockwise direction.

b. The lamp may then be removed from its
bayonet type socket by pressing the bulb in and
turning it in a counterclockwise direction.

c. To insert the new lamp, reverse the pro-
cedure. After replacement, make sure that the
INDICATOR cover is tight.

85. REMOVING MAIN TUNING CAPACITOR.

a. The main tuning capacitor in the transmitter
has been designed so as to be easily removed for
access to the parts mounted above and behind it,

b. When properly removed and replaced, no
harm is done to the calibration of the transmitter.

c. To remove capacitor proceed as follows:

(1) Remove FREQ. CONTROL knob and
dial lock assembly,
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(2) Remove only four screws marked A on
shield at rear of tuning capacitor (fig. 37).

(3) Remove three screws (item 5, fig. 37),
which mount tuning capacitor to front panel.

(4) Remove capacitor by pulling straight
back. Banana plugs make unsoldering unnecessary.

d. To replace capacitor reassemble in reverse
order.

NOTE: When replacing the flat disc dial on the
capacitor shaft, the setscrew must engage the fat
on the shaft. If this precaution is not observed the
calibration will be inaccurate. To readjust dial
lock place lock in approximately the normal
position, close clamp and tighten mounting
screws.

86. TRANSMITTER ALIGNMENT EQUIPMENT.

The following equipment is recommended for
alignment of the transmitter:

a. Frequency Meter Set SCR-211. If Frequency
Meter Set SCR-211 is not available, the calibrat-
ing crystal in the receiver may be used.

b. A voltmeter with a resistance of 1,000-ohms-
per-volt and several scales reading up to 150 volts.

c. A 5,000-ohm, 20-watt carbon or other non-
inductive resistor.

d. A stabilized power source. Vibrator Power
Unit PE-237 is recommended, although Gener-
ator GN-58 may be used if necessary. If may be
slightly more difficult to peak the adjustments due
to voltage variations caused by changes in crank-

ing speed for which the voltage regulator in the

generator cannot completely compensate.

87. TRANSMITTER ALIGNMENT PROCEDURE.
a. Remove the power cable from the transmitter.
b. Unfasten the clips and remove the trans-

mitter from its case. Be careful not to damage the
power amplifier tube.

c. Attach the power cable to the power recep-
tacle on the front of the panel.

CAUTION: The top cap of the output tube and
many other points carry approximately 500 volts
when the power is on. Exercise extreme caution.

d. Set the CW-MCW-PHONE switch to
PHONE.
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Figure 37. Removal of transmitter tuning capacitor (par. 85).
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e. Set the CRYSTALS switch to MO.

f. Turn the ANT, SELECTOR switch to
SHORT position 1, and adjust the knob marked
TUNE FOR MAX. IND. GLOW to any position
between 5 and 10. Do not use any position lower
than 5, as misalignment will result,

g Set the frequency meter to 6,300 ke.

h. Set the FREQ. CONTROL knob on the
transmitter to the setting indicated on the cali-
bration chart for 6,300 kc.

i. Press the microphone button and listen in
the phones connected to the frequency meter for
the signal from the transmitter, Adjust the master-
oscillator (M.O.) trimmer (fig. 38) to exact zero
beat. If the 200-kc crystal in the receiver is used
instead of the frequency meter, proceed as in-
structed in paragraph 30.

NOTE: Since Frequency Meter Set SCR-211 can
give beat notes between harmonics of the trans-
mitter and of the frequency meter, measurements
of the transmitter frequency should be taken at
several points on the dial to be sure that the trans-
mitter has been aligned to the correct frequency
and that it calibrates closely over its entire range.
If a check is made at several points and it is found
that only the one at which the adjustment has
been made is closely on frequency, and that the
other points checked are considerably in error, it
is probable that the wrong beat note was used in
the frequency meter, and that none of the fre-
quencies is correct.

j- Connect the negative lead of the 1,000-ohm-
per-volt meter to point No. 5 on the metering
socket and connect the positive lead to the chassis.

k. Adjust the doubler trimmer (fig. 38) for maxi-
mum output indication on the meter.

l. Using approximately a 3-volt scale of the
meter, connect the positive lead of the meter to
point No. 2 and the negative lead to point No. 8
of the metering socket,

CAUTION: Both ends of the mefer connected in
this way are approximately 500 volts above
chassis. Use extreme caution.

m. Adjust the power amplifier (P.A.) trimmer
(fig. 38) for minimum indication on the meter.

n. Connect the 5,000-ohm carbon resistor from
the ANT post on the transmitter to some bare
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metal part of the chassis of the transmitter. Turn
the ANT. SELECTOR switch to point 5 on the
REEL scale. Rotate knob TUNE FOR MAX.
IND. GLOW until INDICATOR glows brightest.

o. As a final check to insure proper alignment,
the transmitter should be tuned at one end of the
frequency band and then at the other. At the same
time adjust the knob TUNE FOR MAX. IND.
GLOW at each end. This is done to make certain °
that the indicator glows at normal brilliance and

- can be tuned to resonance at each end of the band.

Correct voltmeter readings are shown in the chart
at the rear of the transmitter shield and in figure 36.

p. The alignment of the transmitter is now
complete.

q. Remove the power cable as a safety measure.

r. Replace the transmitter in its case.

88. TRANSMITTER ALIGNMENT WITHOUT TEST
EQUIPMENT. Transmitter alignment without test
equipment is virtually impossible. Never attempt
to align the transmitter without a voltmeter
equivalent to that described in paragraph 86.

89. GENERATOR GN-58 FAILURE. The hand
generator may fail to operate for any one of the
following reasons:

a. The cranks may be turned in the wrong di-
rection. An arrow marked on the case indicates
the proper direction.

b. The crank is being turned too slowly. The
proper speed is 50 to 70 turns per minute.

c. The power cable may not be properly plugged
in at both ends and the retainer rings on the cable
plugs turned up tight on the receptacles. Tighten
if necessary.

d. The brushes may be worn down or may be
stuck in the brush holders so that they do not
make proper contact with the commutator. Re-
place if necessary.

e. There may be a failure of some circuit ele-
ment. Replace if necessary.

90. VOLTAGE REGULATOR, GENERATOR GN-
58. A vibrating contact-type voltage regulator is
incorporated in the hand generator to compensate
for varying speeds of cranking. Adjust with Gage
TL-127 according to directions inside the cover
of the generator, only when necessary.
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Figure 38. Transmitter alignment points.
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Figure 39. Voltage chart, Generator GN-58.

Terminal Voliage
number {o chassis

20 6.3

21 425

23 6.3

24 Chassis
32 425

34 6.3

Note: Above voltages are measured to chassis at no load.

Note: Terminals on terminal board connect to similarly num-
bered pins in power receptacle. Where there is no terminal
corresponding to a receptacle pin number, the pin has no
connection.
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Figure 40. Voltage chart, heavy duty filter, Vibrator Power Unit PE-237.

91. VIBRATOR POWER UNIT PE-237 FAILURE.
If the vibrator power unit fails to deliver power
when the transmitter SEND - STANDBY - OFF
switch is at SEND or STANDBY, proceed as
follows:

a. Inspect Cord CD-1086 connecting the vi-
brator power supply to the set. See that it is
properly plugged in at both ends and that the
connecting rings are turned up tight. Check the
cord for continuity.

b. Place the ear on the case of the unit listening
for the click of the relays as the SEND-STAND-
BY-OFF switch is turned back and forth, and for
the faint characteristic buzzing sound of the small
vibrator in the STANDBY position, or the louder

higher-pitched buzzing of the heavy duty vibrator
in the SEND position.

c. If the click of the relays cannot be heard,
investigate the battery circuit and the condition
of the battery itself,

d. If the click of the relays can be heard, but
one of the vibrators does not buzz, remove the
cover of the unit and replace whichever unit does
not buzz.

e. If the vibrators are replaced, and one or the
other portions of the unit do not perform, replace
the ¢orresponding rectifier tube.

f. To prevent the entrance of moisture, tighten
down the top securely after replacing vibrators
or tubes.
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NOTE: All voltages measured to ground or chassis except where other-

Ttem

702
702
732
732
732
732
732
732
732
732
732
732
732
732
732
732
732
732
732
733
733
733
733
731
731
731
731

734
734
734
734
734
734
734

wise indicated. Power unit switch set on 6-volt position and
transmitter of BC-1306 connected.

ERRATA: Voltages listed are approximate and vary with changes

of vibrators, tubes, and circuit components.

—
= O W o~ NU AW N

12

e
[ 5 - ]

GREBEBRURBRERBrwnvnrmerwnw~Ss

Terminal Vollage

29
1.4
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.9
59
0
0
0
14
0
650
700 AC
700-AC

59
5.7
5.7

6.5
105
14
14

552
100
6.0

Transmiller Swilch Posilion

SEND (Key down) or STANDBY

SEND (Key down)

o “w
“ “
“ “
“ “
“ “
“ “
“ [
[} “
[} “
“ “
[} “
“ “©
“ “
“ “
“ “
“ “
STANDBY

“
“
“

SEND (Key down)

SEND (Key down) or STANDBY

4 o “

4 [ '}
SEND (Key down)
STANDBY

SEND (Key down)

Figure 41. Voltage chart, Vibrator Power Unit PE-237.




Item Terminal Vollage Transmiller Swiich Posilion
702-1 3 28 STANDBY
702-1 4 13.5 .

702-1 5 5.7 ~

702-1 6 5.9 y

702-1 7 5.7 !

702-1 8 13.5 e

702-1 9 28 %

702-1 11 120 AC £

702-1 12 0 o

702-1 13 120 AC #

702-1 14 122 b

702-1 15 122 ¥

702-4 1 122 %

702-4 2 110 «

730 1 0 “

730 2 100 *

730 3 120 AC #

730 4 0 *

730 5 120 AC o

730 6 122 v

730 7 110 e

730 8 122 8

701 l1to2 55 AC SEND (Key down)

701 3to4d 460 AC (Approx.) * i

701 8to4 430 AC (Approx.) # 5

701 5 8 AC * *

701 6 7.4 . 3

701 7 8 AC - o

702-2 10 7.3 = £

702-2 16 7.1 “ -

700-1,2,3,4,5 1 28 ¥ “
. 2 14 e £
. 3 5.8 g *
- 4 5.9 * .
- 5 5.8 d i
# 6 14 ] i +
“ 7 28 “ “
i 8to9 130 AC e 5
! 10 to 11 130 AC £ 5
H 12 to 13 11 AC # #

702-3 17 555 # "

702-3 18 555 * "

702 19 552 1 -

Figure 41. Voltage chart, Vibrator Power Unit PE-237 (cont'd).
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JV=0014
S

PARE TUBE JAN-1005
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Figure 42, Parts identification, Vibrator Power Unit PE-237, top view.




TI19

T

TI3

T03

723-5
716-5

T4

729

T01

SEE FIG. 32

@{ @@@@@@I@
o o

724(TOP)
7T

Ti8

720
(NEAREST
CHASSIS)

723-4
723-2

TL-13096

SEE FIG.29

Figure 43. Parts identification, Vibrator Power Unit PE-237, bottom view.
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Terminal
Number

20
21
22

23
24
32
33

34
35

Voltage to
Chassis

6.5
105
1.4

1.4

Figure 44. Vibrator Power Unit PE-237, voltage on terminal strip.

Transmiller
Switch Position
SEND (key down)
SEND (key down)
SEND (key down)
or STANDBY
SEND (key down)
or STANDBY
SEND (key down)
or STANDBY
SEND (key down)

STANDBY
SEND (key down)
SEND (key down)




92. MOISTURE-PROOFING AND FUNGI-PROOF-
ING.

a. General. The operation of Signal Corps
equipment in tropical areas where temperature and
relative humidity are extremely high requires
special attention. The following items represent
problems which may be encountered in operation:

(1) Resistor, capacitors, coils, chokes, trans-
former windings, etc,, fail.

(2) Electrolytic action takes place in resistors,
coils, chokes, transformer windings, etc., causing
eventual break-down.

(3) Hook-up wire and cable insulation break
down. Fungus growth accelerates deterioration.

(4) Moisture forms electrical leakage paths on
terminal boards and insulating strips, causing
flash-overs and crosstalk.

(5) Moisture provides leakage paths between
battery terminals.

b. Treatment. A moisture-proofing and fungi-
proofing treatment has been devised which, if
properly applied, provides a reasonable degree of
protection against fungus growth, insects, corro-
sion, salt spray, and moisture, The treatment in-
volves the use of a moisture and fungi-resistant
varnish applied with a spray gun or brush. Refer
to TB SIG 13, Moisture-proofing and Fungi-
proofing Signal Corps Equipment, for a detailed
description of the varnish-spray method of mois-
ture-proofing and fungi-proofing,

CAUTION: Varnish spray may have toxic
effects if inhaled. To avoid inhaling spray, use
respirator if available; otherwise, fasten
cheese-cloth or other cloth material over nose
and mouth.

c. Step-by-Step Instructions for Treating Radio
Receiver and Transmitter BC-1306.

(1) PREPARATION.

(a) Make all repairs and adjustments neces-
sary for proper operation of the equipment,

(b) Clean all dirt, rust, fungus, oil, grease,
etc., from the equipment to be processed.

(2) DISASSEMBLY OF RECEIVER.

(a) Loosen retainer clamps and remove
receiver from case,

(b) Remove four screws and washers hold-
ing protective grillwork to panel; remove grillwork.

(c) Remove four screws and washers holding
bottom plate to chassis; remove plate.

(d) Remove screws holding sensitivity
switch to chassis and panel; remove switch.

(e) Release two catches holding tube shield;
remove shield.

(f) Remove nuts holding shield to PHONE-
CW-NET-CAL switch; remove shield.

(g) Remove crystal (not to be treated).
(3) DISASSEMBLY OF TRANSMITTER.

(@) Loosen retainer clamps and remove
transmitter from case.

(b) Remove four screws and washers hold-
ing protective grillwork to panel; remove grillwork.

(¢) Loosen setscrew and remove tuning ca-
pacitor knob.

(d) Remove three screws and washers on
front panel and four screws and lockwashers
marked A on back of chassis; remove tuning capac-
itor assembly.

(e) Remove two nuts and lockwashers hold-
ing metering socket and shield to power receptacle;
remove socket and shield.

(f) Remove two set screws on resistor strip
over antenna selector switch to permit masking
of switch contacts.

(4) CLEANING. Clean all dirt, dust, rust,
fungus, oil, grease, etc., from those portions of the
equipment which could not be reached before dis-
assembly.

(5) MASKING OF RECEIVER. Cover the
following components with masking tape as shown
in figures 45 and 46,

(@) Opening adjacent to tuning mechanism,
item A, figure 45.

(b) Openings at end of ground jack, item B,
figure 45.

(c) Prongs of male power plug, item A,
figure 46.

(d) Impedance switch (not shown).
(e) Sensitivity switch, item B, figure 46.
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b TL-I3079

Figure 45. Components masked in bottom interior of receiver chassis.

(f) PHONE-CW-NET-CAL switch, item (d) Push button for dial light, item D,
C, figure 46. figure 47.

() Drive gears of tuning mechanism, item (e) Prongs of power plug, item A, figure 48.
D, figure 46,

(f) Tuning capacitor connector jacks, item
(1) Antenna connector jack, item E, figure B, figure 48.

46. (2) Contacts of tube socket 142, item C,
(6) MASKING OF TRANSMITTER. figure 48.
(a) Power receptacle, item A, figure 47. () POWER switch, item D, figure 48.
(b) Battery receptacle, item B, figure 47, (/) Metering socket, item E, figure 48.
(¢) Dial and shaft opening for tuning ca- (7) SEND-STANDBY-OFF switch, item
pacitor assembly, item C, figure 47. F, figure 48,
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IMPEDANCE 1

G

':\'." V1000

53

TL-13080

Figure 46. Components masked on rear of receiver chassis.

(k) CW-MCW-PHONE switch, item G,
figure 48.

(I) Rubber closure for tuning capacitor
shaft, item H, figure 48,

(m) Dial opening item I, figure 48.

(n) MO-CRYSTAL switch, item J, figure
48,

(0) Variable capacitor 77, item K, figure 48.

(p) Drive mechanism of antenna tuning
coil, item A, figure 49,

(¢) Contacts of keying relay, item B, figure
49. (Loosen tube clamp and remove tube 2E22 to
gain access to relay, and replace tube and grid cap
after masking contacts.)

(r) ANT. SELECTOR switch, item C, fig-
ure 49,

(s) Receiver antenna jack, item D, figure 49.
(1) Selenium rectifier 157 (not shown).

(1) Prongs on terminal strip of tuning ca-
pacitor, item A, figure 50,
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Figure 47. Components masked on front panel of transmitter.




TL-13082

Figure 48. Components masked on rear of panel and bottom of chassis of transmitter.
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B 1 Y-

‘< TL-13083

Figure 49. Components masked on rear of panel and top of chassis of transmitter.

(7) MASKING OF CASE.
(a) Four connector jacks, item A, figure 51.

(b) Two receptacles for power plugs, item
B, figure 51.

(8) DRYING.

(a) Place the equipment to be treated in a
drying oven and bake from 2 to 3 hours at 160° F.
Do not exceed 160°F,

(b) If wax begins to melt on any of the com-
ponents, decrease the temperature and increase

66

the baking time 1 hour for each 10° drop in tem-
perature.

(9) VARNISHING.

(a) Spray three coats of moisture-proofing
and fungi-proofing on components, allowing a 15-
to 20-minute drying period between each coat.
(Do not spray tuning capacitor.)

(b) Use a brush to apply varnish to any
portion of the equipment which was not reached
by the spray gun, making sure that all components
are adequately protected by the varnish.



Bitew

¥

TL-13084 |

Figure 50 Components masked on tuning capacitor of transmitter.
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Figure 51. Components masked in case of receiver and transmitter.




- TL-13086

Figure 52. Components masked on top of vibrator power unit chasis.

(c) Apply a brush coat of varnish to the
phenolic terminal strip on the tuning capacitor.

(10) REASSEMBLY.

(a) Remove all masking tape and clean all
contacts with varnish remover; burnish the con-
tacts.

(b) Reassemble the receiver and transmitter

by reversing the procedure outlined for disas-
sembly,

(¢) Mark case MFP with date of treatment.

(d) Check over-all performance of the re-
ceiver and transmitter and make any adjustments
that are warranted.

d. Step-by-Step Instructions for Treating Vi-
brator Power Unit PE-237.

(1) PREPARATION.

(a) Make all repairs and adjustments nec-
essary for proper operation of the equipment.

(b) Clean all dirt, rust, dust, fungus, oil,
grease, etc., from the equipment to be processed.
(2) DISASSEMBLY.

(a) Release four fasteners holding top cover
to chassis; remove cover.

(b) Remove two nuts and washers holding
battery cables to terminals; remove cables.
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TL-13087

Figure 53. Components masked on base of vibrator power unit chassis.

(c) Loosen eight screws holding terminal
lugs to bakelite terminal strip; remove lugs and
retighten screws.

(d) Remove four screws holding plug assem-
bly to front panel and remove assembly.

(e) Remove six nuts, lockwashers and wash-
ers from studs holding chassis to bottom of case;
lift chassis from case.

(f) Remove 12 screws holding cradle assem-
bly to bottom of chassis; remove cradle assembly.

(g) Remove four screws holding filter ca-
pacitor subchassis to main chassis and swing clear
of main chassis as shown in figure 52,

(h) Remove two screws holding cover plate
immediately below sockets of Vibrator JV-0014
and rectifier Tube VT-249 and swing cover plate
clear of main chassis as shown in figure 53.
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(7) Loosen two Allen setscrews in knob of
voltage change switch and remove the knob.

(7) Remove four setscrews holding cover of
voltage change switch; remove cover.

(k) Remove one screw and nut holding the
selenium rectifier; loosen the remaining screw and
swing rectifier clear of the wiring.

(3) CLEANING.

Clean all dirt, dust, rust, fungus, oil, grease,
etc., from those portions of the vibrator power
supply which could not be reached before disas-
sembly.

(4) MASKING.

Cover the following components with mask-
ing tape as in figures 52 and 53.

(@) The portion of the voltage change switch
which is on top of chassis, item A, figure 52.



(b) Two circuit breakers, item A, figure 53.
(¢) The variable resistor, item B, figure 53.

(d) The portion of the voltage change switch
which is on the under side of the chassis, item C,
figure 53.

(5) DRYING.

Follow procedure outlined in subparagraph
¢ (8) above.

(6) VARNISHING.

Follow procedure outlined in subparagraph
¢ (9) above.

(7) REASSEMBLY.
(¢) Remove all masking tape.

(b) Reassemble the vibrator power unit by
reversing the procedure outlined for disassembly.

(c) Mark case MFP with date of treatment.

(d) Check performance of the vibrator power
unit and make any adjustments that are necessary.

e. Step-by-Step Instructions for Treating Gen-
erator GN-58,

(1) PREPARATION.

Follow the procedure outlined in subpara-
graph (1) above.

(2) DISASSEMBLY.

(a) Disengage six slide fasteners holding
cover to generator; remove cover.

(b) Loosen one screw holding fiber plate
over terminal strip.

(¢) Loosen five screws holding leads to ter-
minal strip; remove leads.

(d) Remove six screws holding crank cou-
pling and bearing assembly to left side of case. Pry
the bearing assembly out of the case with a screw-
driver.

(e) Remove seven screws holding crank
coupling and bearing assembly to right side of case.
Pry the bearing assembly out of the case with a
screwdriver.

(f) Remove five screws holding shock mount
to front of case.

(g) Remove four screws holding shock
mount to back of case; remove chassis assembly
from case.

(3) CLEANING.

Follow procedure outlined in subparagraph
¢ (4) above.

(4) DRYING.

Follow procedure outlined in subparagraph
c (8) above. |

(5) VARNISHING.

Apply one brush-coat of moisture-proofing
and fungi-proofing varnish to the components,
exercising care to avoid coating of open contact
points, switches, and commutators.

(6) REASSEMBLY.

(a) Reassemble the generator by reversing
the procedure outlined for disassembly.

(b) Mark generator MFP with date of treat-
ment.

_ (¢) Check over-all performance of genera-
tor; make any adjustments that may be indicated.
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RECEIVER POWER CABLE
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Figure 54. Case wiring diagram (receiver-transmitter).
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Figure 56, Circuit of Cord CD-1086 (7 ft. or 44 in).
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Figure 57. Circuit of Cord CD-1119,




PARTS IDENTIFICATION FOR RECEIVER OF RADIO RECEIVER AND TRANSMITTER BC-1306

1-B  Capacitor ;Gangeds variable air, 14-97 uuf
1-C  Capacitor variable air, 14-97 uuf
2 Capacitor, variable, ceramic, 5-20 upuf

1-A Capacitor} {\rariable air, 14-97 uuf

3  Capacitor, variable, ceramic, 3-13 uuf
4 Capacitor, variable, ceramic, 4-30 uuf
5  Capacitor, cgramic, 90 uuf
6 Capacitor, ceramic, 5 puf
7 Capacitor, molded mica, 600 uuf
8-1 Capacitor, molded paper, .01 uf
8-2 Capacitor, molded paper, .01 uf
8-3 Capacitor, molded paper, .01 uf
8-4 Capacitor, molded paper, .01 uf
8-5 Capacitor, molded paper, .01 uf
8-6 Capacitor, molded paper, .01 uf
8-7 Capacitor, molded paper, .01 uf
8-8 Capacitor, molded paper, .01 uf
8-9 Capacitor, molded paper, .01 uf
9-1 Capacitor, oil paper, .13 uf
9-2 Capacitor, oil paper, .13 uf
9-3 Capacitor, oil paper, .13 uf
10 Capacitor, ceramic, 50 uuf
11  Capacitor, ceramic, 50 puf
12  Capacitor, silver mica, 300 uuf
13-1 Capacitor, ceramic, 100 puf
13-2 Capacitor, ceramic, 100 uuf
14 Capacitor, ceramic, 250 uuf
15-1 Capacitor, silver mica, 345 puf
15-2 Capacitor, silver mica, 345 uuf
15-3 Capacitor, silver mica, 345 uuf
154 Capacitor, silver mica, 345 puf
15-5 Capacitor, silver mica, 345 puf
15-6 Capacitor, silver mica, 345 puf
15-7 Capacitor, silver mica, 345 puf
16  Capacitor, silver mica, 200 uuf
17 Capacitor, ceramic, 75 uuf
18  Capacitor, ceramic, 1500 uuf
19 Capacitor, mica spark plate, 250 puf
20  Capacitor, electrolytic, 1000 uf
21 Capacitor, oil paper, .25 uf
22 Capacitor, molded paper, .1 uf
23  Capacitor, molded phenolic, .75 puuf
24  Capacitor, ceramic, 3 uuf
25-1 Capacitor, ceramic, 1000 puf
25-2 Capacitor, ceramic, 1000 uuf
25-3 Capacitor, ceramic, 1000 puuf
26-1 Resistor, carbon, 3.3 megohm
26-2 Resistor, carbon, 3.3 megohm

Resistor, carbon, 33,000 ohm
Resistor, carbon, 100,000 chm
Resistor, carbon, 100,000 ohm
Resistor, carbon, 100,000 ohm
Resistor, carbon, 47,000 ohm
Resistor, carbon, 10 megohm
Resistor, carbon, 1 megohm
Resistor, carbon, 1 megohm
Resistor, carbon, 1 megohm
Resistor, carbon, 1 megohm
Resistor, carbon, 60,000 ohm
Resistor, carbon, 1.25 megohm
Resistor, variable, carbon, 1 megohm
Resistor, variable, carbon, 1 megohm
Resistor, carbon, 270,000 ohm
Resistor, carbon, 25,000 ohm
Resistor, carbon, 25,000 ohm
Resistor, carbon, 500,000 ohm
Resistor, carbon, 30,000 ohm
Resistor, carbon, 2,500 ohm

Coil Assembly, antenna

Coil Assembly, R-f

Coil Assembly, H-f osc..
Transformer, I-f

Transformer Assembly, I-f
Transformer Assembly, I-f

Coil Assembly, cal. osc.

Coil Assembly, beat freq. osc.
Transformer, audio output. 8
Switch, HIGH-MED-LOW sensitivity
Switch, PHONE-CW-NET-CAL.
Switch, output imp. (250 and 4000 ohms)
Switch, dial light

Jack, phone

Jack, phone

Jack, antenna connector

Jack, ground

Plug, male, 6 pin power

Voltage Reg. (selenium rectifier)
Socket, dial light

Socket, 200 ke crystal

Socket, R-f amplifier tube, 1L4
Socket, converter-osc. tube, 1R5
Socket, 1st I-f amp. tube, 1L4
Socket, 2nd I-f amp.-cal. osc. tube 1R5
Socket, diode audio amp. tube, 155
Socket, audio output tube

*Resistor 29, in equipments serial No. 1 to No. 211, was 20,000 ohms. Equipments bearing serial No. 1 to No. 211 must
be modified in the field by changing Resistor 29 to 47,000 ohms, =10W, !5 watt, to improve the low output character-

istics of the calibration oscillator.

4-30,

ok

14-97,
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Figure 58. Schematic diagram, receiver of Radio Receiver and Transmitter BC-1306.
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PARTS IDENTIFICATION, TRANSMITTER OF RADIO RECEIVER AND TRANSMITTER BC-1306

74 Capacitor, oil paper, .25 u

75-A Capacitor) Ganged vanable, air 14-145 ppf
75-B Capacitor » Tuning < variable, air 13-112 uuf
75-C Capacitor) Cond. (variable, air 12.5-84 uuf
76-A Capacitor, variable, air, 2-10 uuf
76-B Capacitor, temp, comp., 6 uuf

77 Capacitor, variable air, 2.8 uuf
78 Capacitor, ceramic, 15 muf

*79 Capacitor, mica, 500 uuf

80 Capacitor, mica, 700 uuf

81 Capacitor, variable ceramic, 1 5-7 puf
82 Capacitor, molded paper,

83 Capacitor, oil, paper, .25 pr

84 Capacitor, ceramic, 1000 uuf

85 Capacitor, ceramic, .0068 uf

86 Capacitor, variable, air, 2-7 uuf
87 Capacitor, mica, .003 uf

88 Capacitor, 152 to gnd., 6 puf

91 Capacitor, ceramic, 90 ppf

92 Capacitor, ceramic, 115 puf

93 Capacitor, ceramic, 135 puf

94 Capacitor, molded paper, .01 uf
95 Capacitor, molded pa&?o Aol
96 Capacitor, ceramic, 1 i

97 Capacitor, electrolytic, 25 uf

98 Capacitor, molded paper, .02 uf
99 Capacitor, molded paper, .1 uf
100 Capacitor, molded paper, .1 uf
101 Capacitor, molded paper, .01 uf
102 Capacitor, molded paper, .01 uf
104 Capacitor, ceramic, 6 puf
105 Resistor, carbon, 24,000 ohm
106 Resistor, wire wound, 25,000 ohm
107 Resistor, carbon, 14,000 ohm
108 Res:stor carbon. 7,000 ohm
109 Resistor, carbon, 1.700 ohm

110 Resistor, carbon, 18,000 ohm

111 Resistor, wire wound, 20,000 ohm
112 Resistor, wire wound, 20,000 chm
113 Resistor, carbon, 20 ohm

114 Resistor, carbon, 3,500 ohm

115
117
118
119
120
121
122
124
125
126
127

Resistor, variable, carbon, 1 megohm
Resistor, carbon, 300 ohm
Resistor, carbon, 18,000 ohm
Resistor, carbon, 18,000 ohm
Resistor, carbon, 450,000 ohm
Resistor, carbon, 60 chm
Ree_aistor. wire yvou.nd. 9.3 ohm
Coil, ant. loading

Caoil, osc. grid

Coil, osc. plate

Coil, P. A. plate

Coil; R-f choke, 30 xh

Coil, R-f choke, 3 mh

Coil, R-f choke, 3 mh

Coil, ant. tuning
Transformer, microphone
Transformer, modulation
Switch, dial light

Switch, M. O.-CRYSTAL
Switch, C. W.-M. C. W.-PHONE
Switch, HIGH-MED.-LOW
Switch, SEND-STANDBY-OFF
Switch, ANT. SELECTOR
Socket, M. O. tube, 3A4
Socket, mod. tube, 3A4
Socket, P. A. tube, 2E22
Socket, metering

Receptacle, 9 pin power
Receptacle, 4 pin battery
Socket, reg. tube, VR-105-30
Socket, dial light

Plug, 6 pin, rec. power
Socket 4 pin, crystals

Jack, key

Jack, microphone

Socket, neon lamp

Jack, receiver ant.

Jack, ground

Relay, keying ;

Voltage Reg. (selenium rect.)
Post, antenna

*Capacitor 79, in those sets containing a 1,000 uuf capacitor, thust be changed to 500 uuf.



SWITCHES, SOCKETS, AND COILS
VIEWED FROM REAR OF CHASSIS (BOTTOM).
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PARTS IDENTIFICATION, VIBRATOR POWER UNIT PE-237.

“700-1 to 700-5
701

702-1

702-2

702-3

702-4

703

704

705-1 to 705-15
705-1 to 705-15
706

707-1 to

707-2, 3

708-1, 2

709-1, 2

710-1 to 710-16
711

712-1, 2
713

714-1
714-2

715

716-1 to 716-5

717

718

7191 <

720

721-1, 2

722-1, 2

723-1 to 723-5

724

725-1 to 725-3

726

727

728

729

730

731

732

733

734

735-1A, 1B, 1C,

2A, 2B, 2C, 3A,

4A, 4B, 4C, 5A,

5B, 5C, 6A, 6B,

6C, 7A, 7B, 7C,
8A, 8B, 8C

736

737

JAN -1006
VT-249

JAN-1005
VT-195

Transformer-Transmitter Power.
Transformer-Receiver filament.
Transformer-Receiver power.
Choke, Transmitter filament—7.5 mh.
Choke, Transmitter “B'"—0.5 hy.
Choke, Receiver “B"—15 hv.
Choke, Receiver filament —0.1 hv.
Reactor-Vibrator driving coil.
Choke, Hash to 10 mh.
Choke, Hash 6 to 10 mh.
Capacitor-oil, .5 mfd, 120 v, hash filter.
Capacitor-electrolytic, 80 mfd, 50 v, filter.
Capacitor-clectrolytic, 40 mid, 300 v, filter.
Capacitor-electrolytic, 500 mfd, 25 v, filter.
Capacitor-oil, 1.0 mfd. 200 v, filter.
Capacitor-oil, .05 mfd, 120 v, hash filter.
Capacitor-oil, 0.5 mfd, 120 v, buffer.
Capacitor, electrolytic, 1250 mfd, 10 v, filter.
Capacitor-oil, 0.5 mfd, 660 v, a-c, Constant voltage
transformer.
Capacitor-oil, 0.5 mfd, 1000 v, filter.
Capacitor, oil, 3.5 mfd, 1000 v, filter.
Capacitor-oil, 4 mfd, 1000 v, filter.
Capacitor-oil, 1.25 mfd, 100 v, buffer.
Resistor, wire-wound, 36 ohms, 10 watts.
Resistor, wire-wound, 90 ohms, 10 watts.
Resistor, wire-wound, 46.91 ohms, 50 watts.
Resistor, wire-wound, 100 ohms, 10 watts.
Resistor, wire-wound, 5000 ohms, 50 watts.
Resistor, carbon, 2700 ohms, 2 watts.
Resistor, wire-wound, 15 ohms, 5 watts.
Resistor, wire-wound, adjustable, 1 ohm, 10 watts.
Choke-hash, 7 mh.
Relay-3 pole, 2 position, 30 ohm coil.
Relay-1 pole, 1 position, 3.6 ohm coil.
Circuit breaker-1 pole, 1 position.
Rectifier-selenium, full wave, 6.5 v, 2.0 amp.
Socket-tube, octal, phenolic.
Socket-wafer, 4 prong, for Vibrator VB-1.
Socket-phenolic, 17 prong, for Vibrator JV-0014.
Socket-tube, ceramic, 4 prong.
Socket-transmitter, connecting, 9 prong.
Switch-wafer, 3 pole, 3 position.

Capacitor-oil, .04 mfd, 1000 v, hash filter.
Resistor, carbon, 1000 ohms, !4 watt.
Tube-glass, 4 prong, rectifier.

Tube-metal, octal base, rectifier.
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Figure 60. Schematic diagram, Vibrator Power Unit PE-237,
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—YELLOW

REGULATOR ADJUSTMENT

ADJUST "A” TO /64" BETWEEN VIBRATOR AND CORE
(USE GAUGE TL-127) ADJUST“B” TO .0006"
BETWEEN VIBRATOR AND CONTACT (USE GAUGE TL-I127).
ADJUST "C" TO OBTAIN THE VOLTAGE SHOWN ON
NAMEPLATE, ;

DO NOT ATTEMPT READJUSTMENT UNLESS
ABSOLUTELY NECESSARY.

RECEPTACLE 240
VIEWED FROM INSIDE

/OLTAGE ____CHART

JAGE _ CIRCUIT

.3 TRANSMITTER FILAMENTS / @

) 5 REC. AND TRANS.—105 V. ) @ @
.3 REC. FILAMENT — 1.4 V. @

6. GROUMND @ @

5 TRANSMITTER B +

== R TAGCLE 240
.3 KEYING RELAY 20ER

- VIEWED FROM OUTSIDE

——

—

ART MEASUREMENTS MADE TL-14043
H NO LOAD.

Figure 61. Schematic diagram, Generator GN-58.
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ARTS IDENTIFICATION, GENERATOR GN-58

Choke, 22 mh, 10.6 ohms.

Choke, hash filter, 11 mh.

Choke, filament, 4 mh.

Choke, hash filter, 530 mh.

Choke, hash filter, 530 mh.

Resistor, wire-wound, 10000 ohm, 20 w.
Capacitor, oil, 0.5 mfd, 120 v.
Capacitor, electrolytic, 250 mfd, 10 v.
Resistor, temp. comp. 15 ohms,
Capacitor, oil, filter, 2 mfd, 600 v.
Capacitor, oil, filter, 2 mfd, 600 v.
Voltage regulator. *

DO -

Field coil.

Field coil.

Resistor, 3 ohm, 10 w.
Terminal board.
Receptacle, power.
Capacitor, 0.1 mfd, 200 v.
Resistor, 25 ohm, 10 w.

NJ—'O@W';J‘;QW-@-QJLPNI—'OEJCFCF*IO}CN
0o = LS

Armature (H.V. commutator and L.V. commutator).

ADJUST “A” TO
(USE GAUGE TL
BETWEEN VIBR!/
ADJUST “¢" TO
NAMEPLATE,

DO NOT ATTEN
ABSOLUTELY |

VOLTAGE __ CHART
TERMINAL VOLTAGE _ CIRCUIT

TRANSMITTER FILAME

REC. AND TRANS.—10

REC. FILAMENT — | .4

GROURND

TRANSMITTER B + _

KEYING RELAY

OO NN NN N

e

LTAGE CHART MEASUREMENTS MADE
WITH NO LOAD.



SWITCH 135

POSITION OF ROTORS WITH ,POSITION OF ROTORS WITH . POSITION OF ROTORS WITH
SWITCH IN CRYSTAL B POSITION SWITCHIN CRYSTALA POSITION SWITCHIN MO POSITION

]
L)
i j
[
' H
I I
' "
) '
| '
'
i
i L]

CRYSTAL A

MO MO CRYSTAL B~CRYSTALB CRYSTAL A
(1Y
A S F
‘ = J
© s ol o
NOTE:~
ROTATION OF SWITCH AS VIEWED
FROM BACK OF PANEL
SWITCH 136
POSITION OF ROTORS WITH POSITION OF ROTORS WITH POSITION OF ROTORS WITH
SWITCH IN MC..W POSITION SWITCH IN PHIOINE POSITION SWITCH IN C\IN POSITION

PHONE CwW

PHONE

NOTE I:-
ROTATION OF SWITCH AS VIEWED
FROM BACK OF PANEL.
NOTE_2:

NO. &.LUG HAS NO CONNEC TION
TO ROTORS.USEDAS TIE LUG
FOR RESISTOR 118 ONLY.




SWITCH 137

PO SITION OF ROTORS WITH POSITION OF ROTORS WITH POSITION OF ROTORS WITH
SWITCH IN LOW POSITION SWITCH IN HIGH POSITION SWITCH IN MED. POSITION

|
L]
)
|
[}
'
]
]
1

il

}

HIGH é"j MED. MED-. LOW LOW HIGH
1 g
NOTE:-
ROTATION OF SWITCH AS VIEWED
FROM BACK OF PANEL.
SWITCH |38

POSITION OF ROTORS WITH POSITION OF ROTORS WITH POSITION OF ROTORS WITH
SWITCH IN SEND POSI TION SWITCH IN STANDBY POSITION SWITCH IN OFF POSITION

U

SEND SEND STANDBY
i
o

STANDBY OFF OFF

x5

(6]

NOTE -
ROTATION OF SWITCH AS VIEWED
FROM BACK OF PANEL




POSITION OF ROTOR WITH POSITION
SWITCH IN SW

LOW POSITION

NO CONNECTION
TO ROTOR IN
ANY POSITION

SWITCH 47

QOF ROTOR WITH POSITION OF ROTOR WITH
ITCH IN SWITCH IN
HIGH POSITION

MED. POSITION

& @ @

SWITCH 48

FRONT VIEW REAR VIEW

POSITION OF ROTORS WITH
SWITCH IN PHONE POSITION

SWITCH 48

FRONT VIEW REAR VIEW

POSITION OF ROTORS WITH
SWITCH IN CW POSITION

SWITCH 48

& 43

FRONT VIEW REAR VIEW

POSITION OF ROTORS WITH
SWITCH IN NET POSITION

SWITCH 48

°© &

FRONT VIEW REAR VIEW

POSITION OF ROTORS WITH
SWITCH IN CAL POSITION

TL-14044

Figure 62. Transmitter and receiver switching data.
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