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Caution: This equipment employs high voltages which are dan~ 

gero~ and may be fatal if contacted by operating or repair personnel. 
Never operate the ,transmitter with the shields removed and the high 
voltage cord inserted in the PL-li9 socket. Always momentarily short 
circuit every part to the chaSsis frame with lUI. insulated wire or screw 
driver -before working near it. Do this after all power BUppIy equip­
ment has been turned oJ! or disconnected. The capacitors in this equip· 
ment retain their electriCal charge for some time after the power source 
is removed and can ~ve .. 'dangerous shock if this precaution is not 
observed. Never change fuses with the high voltage power supply 
connected. Make the necessary ground connections to power supply 
equipment and tranSmltter, following cording instructions on the 
chests issued with the radio set. 
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CHAPTER 1 

GENERAL 

Pa •• p'.pb D11fereocel!l til modell__________________________________ __ ____________ _ 1 

1. Differences in mode1s.---a. Radio transmitters BC-191-( ·) 
and BC-AA-Ua with their associated equipment are designed for 
use as component parts of radio seta installed in aircraft, armored 
cars and other vehicles, 88 well as in portable ground stations. The 
basic circuit arrangements of the two types are similar. However, 
the older type BC-AA- 191 requires the use of certain external equip­
ment. In tlle BC-191-(·) transmitters the equivalent equipment is 
built into the transmitter case. In addition, the BC-191-(-) trans­
mitters have greater frequency stability under varying temperatures 
and incorporate numerous circuit and mechanical refinements. 

h. In general, Ute various BC-191- (·) types are alike. The 
BC-191-A, the first type iS~lUed , · and the BO-I91- B, are alike 
except for improvements in the latter · in the rotary antenna 
loading coil 1170·· and. the switching relay 1165. The BO-I91--C, 
the third type issued, has a. toggle type OFF ON switch 1194 in 
place of the rotary type 1132 on the older sets. In addition, 
the A-C D-C and 12V. 14.2V. switches 1195 and 1190 respectively a.re 
of different design from the old switches 1136-1137 and 1139-1140 
which they replace. A number of other minor changes distinguish 
the B0-191-:O from older models. The faces of the panel. meters are 
black with white lettering, while on the older models the faoes· are 
white with black lettering. 

c. ~dio tr",nsmitter BO-191- D is like BO-191--C except for a 
redesigned filament resistor connection board and a redesigned 
antenna 16ading switch 1198 replacing switch 1171. These partS are 
interchangeable electrically and mechanically with those in the BC-
191-C. Radio transmitter BC-191- E includes the changes of the 
BC-191-D and in addition has a single unit filter capacitor block 
1197a, 1197b, and 1197c, replacing three individual capacitors 1120, 
1155, and 1163 in the older models. This part is interchangeable 
electrically, but not mechanically, with the three units it replaces. 

°Fo. 8lmpUctt" u<lio tro......,ittero 8C_191_ A, flC-lOl_B, BC-lOI--C. BC_191_D .,,4 
BC-191_ E will b6 ~rerred 10 a. BC-191_( O) 10 thll Ila"ua! w~ re ...... u .... ppll<able 
to all lueh _ •. Th" ( 0 ) Indlc.t ... u lin t,paII. a ldlo trl".mitte. BC-AA_IOIIs rJ ... , • 
.... r".red to u BC-AA-UH . 

• oNumbero .... rn to puto I.,dlca ted b, .. me ""mbero III llIun ,"tlolIl ... d <Ilspam. III 
this .... .,Il&!. " '. 
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T:a 11-800 
RADIO TRANS'MlTl'ER.9 BO-191-(·) AN'[) BC-AA-191 1 

d. Radio transmitter BC-AA-191 makes use of transmitter tuning 
units with the designation TU-AA-( ). There are eight of the 
units marked from TU-AA-8 to TU-AA-IO in consecutive order. 
Radio transmitters BC-19l-A, BC-191-B, and some BC-19l-C types 
use transmitter tu,ning units of the TU-{ )-A type. There are 
nine such units available for full frequency coverage. A typical unit 
is Tu-s-A. Later models of the BC-191-C and all BC-19i-D and 
BC-191- E transmitters are supplied with transmitter tuning units 
of the TU-( )-B type. For example, TU-5-B. The only di1J'er­
enee between the A and B types is that the B "type does not have the 
two insulated binding posts found in 'the upper right-hand comer 
of the front plWlel of the A type. These postB are not required for 
operation of the equipment but are a convenience in some servicing 
operations. They are connecte4 to the tapped secondary of the 
power amplifier tank circuit through control ANT. COuPLING 
SWITCHD. 

e. Due to the differences in location of controls, appearance, ad­
justments, and operating procedure between r~dio transmitters BC-
191-(-) and BC-AA-191, this manun1 bas been divided into two 
parts, the first dealing with the newer BC-191- (-) types, and the 
second with the older BC-AA-191. 

I. Following are tables of weights and dimensions of component 
parts: 

TABLE OF WEIGHTS AND DIMENSIONS 

V-lptloa 

Antenna tuning unit BC-306-A ______ 17~ :l9~ l< 9~ _____________ _ 
Weight lelill mounting FT- 142 ___ ___ _________________ _____ ~ _____ ._ 
Calle CS--t8 _______________________ _ 7~ I 16~ I 7"~" _________ ___ _ 
Dynamotor unit BD-77- C ____ ___ ____ 10''', I 11}{. I 7}i ________ __ _ 
Weight leM mounting FT- I07 __ ________ __________ _____ ___ ____ ___ _ 
Mounting FT- I07. _______ ____ ____ __ '!'I. I 10,", I 7~-________ ____ _ 
Mounting FT- US-B_ __ _______ ______ l Ji,lI 2}i I 2~. __________ __ _ 
Mounting FT-142 __________ ______ __ '~'11 9~ l< 8 _______ ________ _ 
Mounting FT- ISI- A ___ ____ ______ . __ 1.352 l< Z2 11 8 ___________ ___ _ 
Mounting FT- I61- B ___ ________ · _____ 1.35211 Z2 I 8 ___________ ___ _ 
Radio oontrol hoI BC-309 ___ ____ . ___ 3!'1. :l 3~:l 2*. _____________ _ 
Radio traJllJmitter BC-191- C (,nth- 2I'Ji,1I23* 1I9~. ______ __ __ _ _ 

out tubea Or tuning unite). 

9. 75 
9. 0412 
4. 375 

3&7 
37.25 

1. 45 . '" 0.69 U, 
a66 
0. 418 

65_·00 

Radio tranemitter BC- 191- D (with_ 21.}hl<23}i 19!'1. _____ _______ MOO 
out tubea or tuning unite) . 

Radio tranamitter BC-191- E (with_ 21"Ji. I 23).( 11 9!'1._____ _ ___ _ _ _ 56.. 00 
out tube, Or tuning unital . 

, ~, 
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TABLE OF WEIGHTS .AND DIMENSI ONS-Continued 

. 0 ". ,11'110" 
. 

WeigM lel!o!l mounting FT- lI'il- A_ .. . _ 
TraIUlmi tt.er tuning unit TU- 3-B __ .. _ 
Transmitter 'tuni llg unit T U- S- B __ _ . __ 
fiallSmitt.e r tuning unit TU- 6-IL . _ . • 
Transmitter tuning unit TU- 7- B .... _ 
Transtnitter tuning unit TU- 8-B .... . 
Transmitte r tuning unit TU-9-B_ .. . _ 
TraW!lmitte r tuning unit TU- IO-B_ .• _ 
Transmitter tun ing unit T U- 22-B ... _ 
Tube VT- . - C ___ . • _. __ . _ ••... . __ . __ 
T.," VT-2S . ••. __ ..•..• _. __ __ ___ . _ 

1 ca rton of maintenance parts . This 
carton contains _____ ____ ___ ........ 

4 brushe6 BR- 5 (dynlUnotor, high 
voltage) 

4 ·brushes BR- 6 (dy namotor , low 
voltage) 

2fuSC>! FU- I2-A 
21_ FU- 13 
2 fu8CI! FU- IS-A 
2 fUlles F U-22 
6 fUIIe links M- 14 1 
6 fUIIe linke M- 168 . 
4 >Jetllcrew wrenches 

~ pint of glyptal varnish No. 1153_ .. _ 
1 carton of eocket Ilapa. This carton 

contains ___ _ . •• .• _ .. _ . .. _. ____ . __ 

I eocket cap M- I63-A 
I !lOCket cap M- 164-A 
2 !lOCket capa M - 165- A 

-

DI __ D.I" !".IH'.{B~.bl by wldtb 
bydtp\b) 

_ .. _------ ---_ . __ ._---------
7% X 16Y. X Sy. __ . ____ . __ .. ___ 
7% x 16Y. X Sy._. _____ . __ .. ___ 

7' , IS% x S% ___ . __ ... .. . _. 7, , IS% X S% •••• _ •. __ ..... 

'" , 16H 1l8% ______ ___ .. ... 7, , IS% IlS%._. ___ • •• _ . • _. 7, ' ISY. X Sy. •• _._ ... . .. ... 
7% x ISY. 1l8%_ .... . . __ . _ .•. 
2~. dia. ][ 7~ long . •. . ••. . • __ 
2M. dia. X S% long ___ . __ .• • _. 

2Y. J: 3~ I 7~ .. _._ •..• ___ •• _ 

. _- -.. -._ . . __ . __ ._-_._ . ..... 
1,Ii x 3~ I 3~ ... . ____ __ . _._. 

4. 
Onq, ollrono 
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SI . 25 
13. 00 
14.. 437 
12.. 437 
II . 687 
II. 437 
II. 437 
I I. 437 
12.. 250 
0. 460 

- O. '" 
I. 76 
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CHAPTER 2 

• RADIO TRANSMITTERS BC-191-(·) 
Paragraph. 

SwnON I. General characteri!ltics___ ____________________ __ 2-10 
n. EmploymenL __ __ _______________ __________ _____ 11-25 

m . Functioning of partS _________________________ ___ 26--28 
IV. Servicing and repair ____________________________ 29--36 

V . List of pam ________ ____ __________ _____________ 37-39 

SEC"nON I 

GENERAL CHARACTERISTICS 
P., .... " .. J'requenq range __________ ______ ___ _______________ ___ • _____ _ ____ ___ _ 2 

T»pc:S ot transmIIl8100nn __ n __ n_n_nnnnn ___ n_n ______ nnnn 8 POW8r____________________ ____ ________________________ _______________ __ , 
Di8U1lCt! range ______________ _______ ___ _____________ ____ __ ___________ ~__ .5 
COmponeIlUl_____________ __ _________ ____ ___________________________ __ 6 
Trananltter _________________ __ _______ __ ____ __ ,--------- ----_______ ____ 'I 

TranemlUer tuning unlta TU-3-A or - 8 , TV-o to TV- tO-A or - B, TV-22-A 
or -D, eDd TU--26-B______ __ _______ ________________________________ 8 

VaC1lDPl tubM _____________ _____ _______ ___________ __________________ 9 
Ante=. tuIlln, unit BC-S06-A... ___ _____ _____________ __________________ to 

2. Frequency range.~. The frequency range covered by this 
transmitter depends on the particular transmitter tMing unit in 
use. The over-all range is from 200 to 800 and from 1,600 to 12,tsOO 
kilocycles (kc) . This frequency range is divided into nine bands, 
each covered by a plug-in transmitter tuning unit as indicated below. 

TIIn/nll'lInll 

TU-S-A or - D 
TU-6-A or-B 
TU-6-A or - 8 
TU- 7- A or _B 
TU-8-A or -B 
TU--&--A or _8 

TO- IO-A or - 8 
TU-22-A or - 8 
TU- 26 - B 

Freq..ellCV f'4..,6 

(In kc) ......, 
1,Il00-3,000 
S,(J()()...4,1SOO 
<,-
6,200-7,700 
7,700-10,000 

10.()()()...12,1SOO 

. """""" .....,.. 

• 

h. Each radio. set of which the radio transmitter BC-191-( ·) is 
a component part is issued .with only the tuning units necessa ry to 
cover its authorized frequency range. The authorized range informa-

• 
0.... "," 
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• 

tion is listed in the Technical Manual describing the complete radio 
re< 

NOTE.- .A tew epeclal radio lieU! han been hllue<l with 8pechU tranamltter 
tuning unite TU- I - A or -8, UiO to 200 kl1oeycl~; TU- 2-A or -B, 280 to' .00 

·ldloc,.cle.; and TO ....... A or - 8, 800 to UiOO kUOC1clell. TbeM are not Itandard 
equipment. • 

3. Types of transmission.- This equipment transmits signals ot 
the following types: 

a. Unmodulated continuous wave telegraph signals (c. w.). 
b. Tone modu1atecl, continuous wave telegraph signals (i. c. w. or 

tone). These are amplitude modulated signals. 
c. Voice modulated, continuous wave telephone signals (voice or 

phone). These are amplitude modu1ated signalB. 
4. Power.--a. lnptd.-Several different types of power supply 

equipment are supplied with the radio sets of which this transmitter 
is a component part. _ 

(1) Some sets use a 12-volt storage battery 80ated across the 
charging generator of a motor vehicle. The battery (a component 
of the motor vehicle) supplies power directly to the vacuum tube fila­
ments and the control circuits. A dynamotor operating from the 
same battery generates high voltage for the plate circuits of the 
transmitter. 

(2) A second type of power equipment is a gasoline engine-driven 
generator which -generates both 12 volts and high voltage, supplying 
all power required for transmitter operation. 

(3) A third type of authorized power supply equipment is a recti· 
fier type of unit operating from 110- or 22O-volt a-c power supplies. 
Separate rectifiers in the equipment furnish low and high direct 
current voltages for transmitter's control and plate circuits, respec­
tively. Transmitter tube filaments are heated by low-voltage alter­

. nating current supplied by a step·down transformer in thi unit. 
b. Output.-Nonnal power output on continuous-wave telegraph 

operation varies from 40 to 76 watts, depending on the transmission 
frequency. 

5. Distance range.- The distance range of this transmitter de­
pends on several factors, 9uch as operating frequency, type of trans­
mission (see par. 3), type of antenna. system, and location (on 
ground, in a vehicle, or in aircraft). For this reason no figures are 
given in this manual. The Technical Manual describing each radio 
set contains data on the distance ranges over which the set may be 
expected to operate. 

6. Component&.- The transmitter BC-191- (·) comprises only the 
transmitter unit itself, mounting FT- 151- A, three fuses FU-l2-A. 

6 
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one pilot lump LM- 27, Olle socket CRP M- l64-A , two socket caps 
J\I- l65-A , and two setscrew wrellches for loosening the setscrews 
holding the vnrious control knobs 0 11 thei r shafts. (See fig. 4. ) 
Power supply equipment., trnnsmitter tuning units, Ilnd tllltennn 
tuning unit BC-aOO-A (whell required) arc issued as parts of the 
radio set ill which the transmitter is used. H owever, the tuni ng 
units are completely described in this Illllnuni because they Ilre 'essen­
tial components of the trnnsmitter ill operntion. 

7. Transmitter.-a. The transmitter is housed ill a sh ielded metal 
Cflbinet made up of pa nels fastened with buttonhend screws to the 
tubular steel frnme of the t ransmitter. The front cover of t he tube 

• 

'---.3I.'~ ___ _ 
F10un l .-Lo.:a 1\0" n ,,,1 O]>tCIlUon " r eo"I' ~lIde c~ td',,* "" t. d10 'r. "" on \{ ,~, UC_IO 1_ ( ' ) _ 

r,,,,, , Iln "~l. 

compartment, locnted at the Uppel' left front of the tl'a nsmitter, is 
secured by mea ns of t wo SIlRP slide ca tches. Remove the OOVCl' to 
expose the compnrtment for installation, inspect ion, and removal 
of vacuum tubes. Just behind the tubes, on the renr wall of the 
compa rtment, are severnl controls, adjustment of which is described 
in paragraphs 12 to 16 and 18b. Abo" e the rear wall of t he COIll­

partmCJlt is the fila ment l'esistor connection boanl. (See fig. 4.) 
Adjustment of this part is expl ained in parngraphs 14 to 16. 

b. The right side of the transmi tter front pallel holds die antenna 
tuning oontrols. Adjustment is described ill pal'lIgrHph lie. 

7 
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Just-l>elow the tube compartment is a narrow panel running acl'OB8 
the front of the transmitter. This panel mounts the test key, the signal 
selector switch, meters for filament voltage and plate current indica­
tion, and the voltmeter switch. The small covered port just to the 
right of the test key is for the insertion of a screw driver to reset the 
calibration capacitor. This operaticn is de9Cribed in paragraph 3&1. 

c. Below this panel is a C()mpartment provided with metal guides. 
A transmitter tuning unit inserted in this compartment connects to 
the transmitter circuits hy means of jacks and plugs mounted on in· 
sulated strips. (See fig. S.) When inserted, it is locked in plaC1! by 
means of four snap slide catches. (See fig. 1.) The front panel of 
the tuning unit is then 6ush with the transmitter front panel and the 
tuning unit becomes an integral part of the transmitter. 

d. Extensions at the comers of the bottom plate of the transmitter 
cabinet secure the mounting Fr-HSl-A. Release the snap slides of 
the mounting to ftee it from the cabinet. 

e. Remove the transmitter back plate to expose circuit elements for 
inspection and repair. Remove the side plates to expose the other 
internal parts and wiring. 

f. Connections are made to the antenna system and to the antenna 
terminals on the associated receiving equipment of the radio sets from 
the output terminal strip (fig. 21) which has six push-type binding 
posts. This strip is removable and can be plugged into either of two 
output terminal plug boards. One of these is located on the right 
side of the transmitter near the top; the other is on the top panel at 
the right end. Cover the one which is not being' used with the small 
shield M-191 which is fastened to the panel with the special screws 
provided. The physical location of the various components of each 
radio set will determine in which of the two positions the output 
terminal strip should be mounted. Cording diagrams on the radio 
set chests and in the pertinent Technical Manual contain this in­
fonnation. 

g. The output terminal strip has a marking FRONT at one end. 
Be sure to install the strip with this marking toward the transmitter 
front for proper operation. Connect a heavy wire jumper between 
the binding post WAD A and WAD B, unless the antenna tuning 
unit BC--306-A is used. 

It... Sockets and jacks for making cording connections to power and 
control components are provided in duplicate, one set on the bottom 
(fig. 22), the other on the left side of the transmitter (fig 2). The 
physical location of components of a radio set determines which set 

8 Onq, ol",,", 
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~f sockets is used. Cover the unused sockets wi lh the socket caps 
,upplied wi th the transmitter. 

8. Transmitter tuning units TU-3-A or -B, TU-5 to 
TU-IO-A or -B, TU-22-A or -B, and TU-26-B.- Thcse nine 

Y,eIJU 2._ lI adlo tra n. n' l u~r lIC- 191- 4° ) .. I t~ tra M mlt ' cr . un lng un it p.o.r llll ilyln..,rted • 
• howlnr one ""I ot OIO<:\e •• " " d j"eu - Jert e nd vlcw. 

transmitter tuning twits cover the frequency mnges given in p:l l'lI ­

graph 2. Each tuning un it consists of a dU l'al elise holtsi llg" the tun ­
in g elements of the master oscilla tol' and power ampli fi(>1' st ages. 
The circuits of these units fU'e shown in figUl'e 20, and theil' funct ion­
ing is described in paragrnph 27. Each IHnillg unit hils the following' 

9 
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controls on its front panel: B M. O. TUNING; C P. A. TUNING; 
and ANT. COUPLING SWITCH D. Transmitter tuning units 
TU-a-A or - B, TU-6-A or - B, TU+A or - B, TU- 22-A or - B, and 
TU- 26-B also have a control marked BAND CHANGE SWITCH A. 
Concealed under the CALIBRATION CHART is a neutralizing 
capacitor adjustJ.llent control and lock. The CALIBRATION 
CHART may be removed for access to this control by unscrewing the 
four knurled thumbscrews at the corners of the chart. (See par. 3M.) 

9. Vacuum tubes.- These transmitters use five vacuum tubes: 
1 tube VT 4 C or VT-4-B as master oscillator (ro. 0.) 
1 tube VT 4 C or VT-4-B as power amplifier (po a.) 
2 tubes VT 4 Cor VT-4-B as modulators (mod.) 
1 tube VT-2~ &S speech amplifier (s. a.) 

N~-VT-4-B tubell (Slgual Corpe General Catalog No. 2T4B) ma, be used to 
replace VT-4-C tubel!. Do not Ulle VT-4-B ,.enow label tube&. There lfI no advan. 
tage In the uae ot VT-4-C tubell lu radio tl1lUmlttera BC-UI1- (-) (800 par. 86). 

10. Antenna tuning unit BC-306-A (fig. 8).-Tbis unit is sup· 
plied as a component of certain radio sets. It is used only when 
transmitting on frequencies below 800 kilocycles. TOO unit consists-of 
R variom,!lt.er housed in a dural use. There are three binding posta 
on the top of the case. The variometer is ad~usted by two controls 
located on the front panel. The whol~ unit is fastened to mounting 
FT-l42 by four snap slide fasteners. 

SECTION II 

EMPWYMENT P ....... pb 
lnetaILatlon_________________________ ________________ __________ _____ 11 

CO~trob-- ----------------:------------------------------_____________ _ 12 
Adjulrtmentl prior to operatlon__________________________________________ 13 
Filament voltage adjUJItment. d~ Operation, storage battery"11,.namotor 

IIUpplr __________________________ _______ ____ .. ______ . ____ _____________ 14 

Flla..M!nt voltage adjustment, d~ Operation, cu engine-generator 8UPP"' ___ ~ l1i 
Filament voltaae adjlUlt!llent. a~ operatlon_____________ ______________ ___ 16 
TunIDJI ______________ ____________ • ________ ___ .. __ ~ ___ • ___ _ ~ ._________ 11 
OperatiDJI procednre __________ _____ __ __ _____ ___ __ __ ________ _ . _.________ 18 
Net opera~oD __________ _________ ________ ___________________ _ ~ __________ 19 
Summar,. or operation l!equence ____ ___ ___________ ___ ____ ___ __ __ ___ ___ ____ 2() 

Opera~on In extreme cUmaleB ____ ____________________ ________ ___ _________ 21 
EmergenCJ' operation _______ ~ _____________________ ~- ________ __ ______ ____ 22 
Removal from Ie1'vl<:"e _____ ~ _______________ _ __ _ ______ ____ ___________ ___ _ 28 
Care' flDd malnteDauce ___ ___ • _____________ __ ___________ ~_______________ _ 24 

Storage___________ __ __________________________________________________ 21li 

11. InstalJaUon.-Btl particularly care!td when unpacking or 
~aruJung thi8 tlquipment. W Mn not protected by cabifUtli tH' ,hock 
mounting, it may readily be. dam.aged_ inkpect tM pare, !01' damage 
when removing tMm !rom the Ilhipping bo(U,. I! fUceuary, clean 

10 
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untA bnuA or blower before irutalling. A check of tile itf!W14 on MOO 
againd tile item6 listed in paragraph 6 will show wlletMr or t10t t~ 
.hipmen$ "complete. Complete all minor installations in the trans.­
mitter before connecting the cords to power supply unitB. 

a. Minor irutallati0n8.-(l) All control knobs, jacks, and switch~8 
on the transmitter are identified in this manual hy their actud mark­
ings; for enmpie, the three-position switch at the left end of the 
narrow front panel is marked TONE C. W. VOICE above the three 
positions of the switch pointer. In this manual this switch is desig­
nated as the TONE C. W. VOICE switch. 

(2) If necessary, insert a pilot lamp LM- 27 in' the socket behind 
the ruby refleetor located between the TOTAL PL. CURRENT meter 
and the FIL. VOLTAGE meter just above the transmitter tuning unit 
compartment. (See fig. 3.) Do this by slipping the lamp up behind 
the panel before inserting the tuning unit in the compartment. The 
bulb is inserted and turned to lock it in place. 

(8) Remove the cover from the tube compartment by releasing the 
slide catch fasteners as shown in figure 1. Insert. the five tubes in the 
socketB marked with the corresponding Sigrial Corps VT type 
numbers. 

(4) Inspect the fuses located 'in the transmitter. There should be 
three fuses FU-12-A, one in use and two spare. The one in use fits 
in the clip located above the tuning unit I1!Ceptacle and behind the pilot 
lamp socket at t.he rear of the kansmitter frame. (See fig. S.) It 
can only be inserted when there is no tuning unit in ·the receptacle. 
The two spares are mounted on clips on the bottom shelf just below 
the tuning unit receptacle and near the front of the transmitter. (See 
fig. 22.) 

b. Actual imtallatio-n.-(l ) Interco-nn«t all cording with P()WM' 
IlUpply equif!1M1lt turned off and tlte OFF ON 81Ditch on tile tM1lMllit­
tet'" f1'"on.t panel in the OFF position.. If a sepa-rate control ho:» ill UlJed 
116 IJU1'tl it ill turned off. Do not connect the cord and plug from the 
pmocr IlUpply equipment to tM DYNAMOTOR PL--69 ,ocket on t~ 
t1'"ll1l4mittM". 

(2) The sockets for cording are in duplicate, one set located on 
the left side of the transmitter and one set on the under side, accessible 
from below. The cording instructions for each radio set specify which 
set of sockets to use. Follow instructions. Also determine the proper 
location for the output terminal strip. (See par. 7.) 

(3) After completing the minor installations described in a above, 
perform the interconnection cording with the other components of 
the radio set. Cording instructions are given in the Teehnical Manual 
covering the operation of the radio set and on the chests supplied with 

11 
• 0.... If ... 

UNiVtl1'im OfUUfORNiA 



TM 11 81iK> 
11 SIGX AL CORPS 

the set , and vary according to the ('()mponents. 'Vhen installing the 
tl·ansmittel·, provide at lellst 2 inches of clearnnce from Ule nearest 
wall for proper ventilation and sufficient clear space in front of the 
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lrllllsmit ter to perm it changing of tubes, remova l of transmitter tUlling 
un its, and adjustment of tun ing controls. 

(4) TIle transmitter mounting FT- 151- A allows the equipment to 
fl oat freely. For this reason the cording should not be fil stelled down 
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closer than 18 inches from the transmitter. This will prevent vibra­
tion from being transmitted to the unit through the ~fda. 

12. Controla.--a. On trammitkr (fig. 4).-(1) Transmission is 
lccmnplished or controlled by- . 

(a) An antenna and a counterpoise connected to the ANT. binding 
post &nd to the CPSE. binding post, respectively. ThMe binding posU! 
Ire located on the output tenninal strip, which is installed as indicated 
in: paragraph 7. 

(b J A thermocouple type 0- to a-ampere radio frequency ammeter 
marked ANT. CURRENT located in the upper right-hand comer of 
the front panel 

(c) An antenna inductance tuning dial marked ANT. IND. TUN­
ING M used for tuning the antenna inductively. It is located im­
mediately below the antenna current meter and is provided with a 
locking mechanisni. 

(d) An antenna circuit switch, marked ANT. CIRCUIT SWITCH 
N, used to accOmplish the antenna circuit changes required for tun­
ing the transmitter to various types of antenn'll.S. It is located directly 
below the antenna inductance tuning dial. . 

(e) An antenna capacitance tuning dial, marked ANT. CAP. TqN­
ING 0, located immediately below the antenna circuit switch. This 
oontrol is used to adjust a tuning capacitor in the antenna circuit. 
It is provided with a locking mechanism so that its final position may 
be maintained. -

U) An antenna inductance switch, marked ANT. IND. SWITCH 
P, used for obtaining large variations in inductive antenna loading. 
This is a five-position switch, each position corresponding to a tap 
on the inductance coil, and is located in the lower right-hand corner 
of the front panel. 

(g) A fl.lament voltmeter switch, marked C. W. FIL. MOD. FIL., 
located to the left of the ANT. cmCUIT SWITCH N. It is used to 
transfer the voltmeter to either the modulator tube fiJaments or the 
mister oscillator and power amplifier filaments. 

(A) A transmitter OFF ON switch located to the left of the fiJament 
voltmeter switch. It actuates the switching relay of the power unit 
and controls the low and high voltages from the power equipment 
at the tnmsmitter. (See also par. 16g.) On transmitters BC-191-A 
lnd BC-191- B this is a rotary switch with a bar knob. On all other 
models it is a toggle switch. 

(i) A 0- to I5-volt a-c d-c voltmeter marked FIL. VOLT­
AGE located to the left of the OFF -ON switch. This meter indi­
eatee the fiJament voltage of the modulator tubes or master oscillator 
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lind power amplifier, as controlled by C. W, FIL. MOD, FIL. swit<:.h 
descri bed ill (g ) above, 

(j) A d ,c mi lliammeter 0- 10 5OO-mil liampe res, ma r'ked TOTAL 
PI.., CUHREN'l' located to the left of the fil!1inent voltnwtcr. This 

, . , 
•• 

, -· " " 0 ' 0 
~i 
"­• • = • I. • 
• • • o , 
" 

mcter' indicates the plate current d ruwn by the tlld io transmitter lind 
is used to indicate l'eSOIHUlce while tuni ng, for adjustment of the 
modulator circuit ll nd fol' proper loading of the power amplifier 
circuit. 

- ( 
14 

Or .. , IL" 
UNIVE~\lTY Of CALI fORNIA 



'1'& 11 800 
RADIO TRAN5'MII'IItRS' BC-11Il-(-) AND Bo-AA- 11Il 18 

(k) A three-position selector switch with a pointer for indicating 
TONE C. W. VOICE poeitions. This switch is located to the left of 
the plate current meter. It sets the transmitter for tone, continuous 
wave telegraph, or voice transmission. 

(I) A TEST KEY for keying the transmitter while tuning ad­
justments are in progresS. This is a nonlocking push button and is 
located at the left of the TONE C. W. VOICE switch. 

(2) The calibration reset capacitator is adjusted (see paragraph 
3Ul) by an insulated screw driver inserted through a small port 
located to the right of the TEST KEY. Its purpose is to bring the 
settings of the tuning controls of the transmitter into agl cement with 
the CALIBRATION CHART. Normally it is not adjusted during 
routine operation. . 

(8) Located in the tube compartments are the following controls 
which do not usually require adjustment during routine transmission. 
Ready access to them may be had by removing the tube compartment 
shield. . 

(a) In the left tube compartment is the INPUT LEVEL control. 
It is ueed to adjust the input to the speech amplifier when voice 
transmission is being used. (See par. 1ab(3).) 

(b) In the upper left corner of the right compartment is the control 
marked S. A. BIAS. 'This control is used to adjust the grid bias 
voltage on the Epmh amplifier tube. (See par. 18b(2).) 

(c) To the right ot the S. A. BIAS control is one marked SIDE 
TONE. This control is med to adjust the volume level of, the side 
tone monitoring signal which is fed to the output of the receiver in 
some radio set installations. If the side tone circuits are not used in 
an installation, the control need not be adjusted. 

(d) To the right of the SIDE TONE control is the 12V. 14.2V. 
toggle switch. (See pars. 13 to 16, inclusive, for its purpose and 
adjustment.) 

(e) Below' the 12V. I4.2V. switch is the switch marked A-C D ·C. 
(In ·the BC-191-A and BC-191-B this switch is to the right of the 
12V. I4.2V. switch.) Adjustment and use of this switch is covered 
in paragraphs 18 to. 16, inclusive. • 

(f) Below the SIDE TONE control is the control marked MOD. 
BIAS. This is used to adjust the gr~d bilLS voltage on the two modu­
lator tubes VT to C or VT-4.-B. Proper adjustment procedure is 
described in paragraph ISb(I). 

b. On t1'fJ1lMnuter tWling unitl.-(l) A band change switch located 
in the lower left· corner of the tuning unit front panel marked 
BAND CHANGE SWITCH A is used to make the necessary circuit 
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changes in the master oscillator and power amplifier circuits to I.lter 
the frequency range of some tuning uruts. 

Nom.- Tbere I. no B&ND CHANGE SWITCH A oolltrol on tran.8lDltter tuning 
unit. TU- 7- A or - B to TU- to-A or - S. 

(2) The master oscillator tuning controlmarlced B M. O. TUNING 
is located in the upper left part of the tuning unit panel. It is 
used to tune the tank circuit of the master oscillator. The control 
consists of two dial mechanisms and a lock. The dial mechanism 
used to select the desired- frequency also acta as a vernier and is 
divided into 100 divisions. The 8at, fully exposed circular scale 
located to the left of the dial lock has 25 divisions and indicates 
hnndreds, while the so-called vernier indicates tens and units, as related 
to the column marked B on the CALIBRATION CHART. For-ex­
ample, to set the control for 2,000 kilocycles when using tuning-unit 
TU-5-A or - B, look under column B on .the CALIBRATION 
CHART for the number opposite 2,000· kilocycles. If it happens 
to be 1,250, proceed as follows: 

(a) Unlock U>CK control by turning counterclockwise. 
(b) Rotate knurled knob at right of LOCK control. This will 

cause the round flat scale to revolve. Rotate in the direction which 
will bring the graduation on the round flat 8C&le for 12 (two gradu­
ations above 10) directly under the marker. 

(e) Slowly rotate knurled knob again, this time observing the 
numbers on its surface. When 50 is reached, stop. 

(d) Check round scale again. It should read midway between 
12 and 13. 

(e) Lock control by turning LOCK knob clockwise. The control 
is now set at 1,250. 

(3) The power amplifier tuning controll0C8ted in the upper right 
corner is marked C P. A. TUNING. This control is used to tune 
the tank circuit of the power amplifier. It also is provided with & 

look to hold its final setting. The dial calibrations are referred. to in 
column C of the CALIBRATION CHART. 

(4) The antenna coupling switch located in the lower right corner 
of the panel is marked ANT. COUPIJNG SWITCH D. It has six 
positions for ~Iecting a different tap on the antenna coupling coil. 

(5) Behind the CALIBRATION CHART is the control for the 
neutralizing capacitor. (See pars. 8 and 36b.) It is not adjusted in 
the normal operation of the transmitter. 

13. Adjustments prior to operation.-Determine from the Tech­
nical Manual for the radio set of which the transmitter is a com­
ponent the type of power supply equipment which will be used. 

16 
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Pa.ragraph 4 describes the several types of equipment authorized for 
U88 with this transmitter. 

IS. Filament circuit 8WitcM6, doc op"ration--On the panel behind 
the vacuum tubes in the tube compartment are several knobs and 
switches. (See fig. 4.) Between tubes four and five (counting from 
the VT-2lS at the left end) there are two switches, the 12V. 14.2V. 
switch and the, A-C D·C switch. The proper operating position of 
these switchaa is determined by the power supply equipment used. 
Place the A-C D·C switch in the D·C position when using a. battery­
driven dynamotor or an internal combustion engine.driven generator 
for power supply. Operate the 12V. 14.2V. switch in the H.2V. po­
sition when the power supply is a 'battery-driven dynamotor in which 
the batt.ery is on charge while the equipment is in oPeration (a con· 
dition existing in virtually all vehicle and aircraft installations) . 
Move the switch to the 12V. position when using a battery-driven 
dynamotor supply in which the battery is not on charge. When the 
transmitter is used with the engine-driven generator power supply, 

, a fairly long connecting cord is used between the generator and the 
tnnsmittar. The resistance of this cord and the resultant voltage 
drop are sufficiently high to. require operation with the 12V. 14.2V. 
switch in the 12V. position, even though the generator output 
is 14.1} volts. The adjustment of the filament circuit for this condition 
is explained in paragraph 15.. 

b. Filament circuit 8WitcMI. a-c operatiofl..-8et the A-C D-C 
switch in the A-C position and the 12V. 14.2V. switch in the 14.2V. 
position when the transmitter is operated with a rectifier type power 
supply from a 110- to 12O-volt a-c power source. 

14. Filament voltage adjustment, doc operation, storage 
battSTT,dynamotor supply.- When operating the transmitter from 
a storage battery-dynamotor· power supply with battery on charge 
(thellormal condition in vehicles and aircraft), adopt the following 
procedure of filament voltage adjustment: 

a. Interconnect all cording between the transmitter and the dyna­
motor (I'-"'Cept the high. 1JoUage ctJ1'fU to ,ocket! PL-OD) . Place the 
transmitter OFF ON switch at OFF. If a radio control box is used, 
place its OFF ON switch at OFF. Now connect the two cables from 
the dynamotor to the storage battery. Be certain that proper polarity 
is followed in doing this. 

b. Have the vehicl.e engine turning over 90 that the battery is 
(,harging. 

o. Remove the front cover from the tube compartment and place 
the A-C D-C switch in the D-C position. Algo remove the 16 screws 
which fasten the transmitter top and remove the top. 
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d. At the top left of the tube compartment is the filament resistor 
connection board. (See fig. 4.) On the left end of the board are four 
rows of studs, beginning at the top of the board, labeled as shown in 
figure 5: COMP., C. W. FILAMENT, 14 VOLTS, and 12 VOLTS. 
(COMP. is abbreviat-ion for compensator.) On the right are three 
rows of studs, MOD. FILAMENT, 14 VOLTS and 12 VOLTS. , 
Links connect together the various roWB of studs. Remove all links 
by UIl8Cl'ewing the holding screws. 

e. Set 12V. 14.2V. switch in the 14.2V. position; set TONE C. W. 
VOICE switch in the C. W. position; and set C. W. FIL. MOD. FIL. 
switch in the C. W. FIL. position. 

/. Set transmitter OFF ON switch in the ON position. This should 
afart the dynamotor. 

g. With a !!Crew driver or short piece of wire W- l28 (or larger), 
make a connection between the utreme left stud on the C. W. FILA­
MENT row and the stud on thaI4 VOLTS row directly under it. The 
master oscillator and power amplifier tube filaments (two of the 
vr 4 C tubes) should light and the FIL. VOLTAGE meter should 
give a reading. Progress to the right, stud by stud, until a connection 
between rows of studs is found that causes the FIL. VOLTAGE merer 
to read about 10.5 volts. 

-. 

TI.· J9IS 
1'1011111 5.-R.dlo tnlumltu. BC-JV1_ (") . Illamut ~.!.to r ton"~tIOIl boan!. 

h. Set transmitter OFF ON switch in OFF position and connect 
one of the short links between the two studs just located, screwing it 
down securely. 

i. Set TONE C. W. VOICE at VOICE, and C. W. FIL. MOD. 
FIL. switch on MOD. FIL. position. 
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;. Set OFF ON switch at ON. 
k. In a manner similar to that described in 9 above, begin at the 

ert.reme right end of the MOD. FILAMENT row and successively 
make connections to the stud directly beneath on the 14 VOLTS row 
Wltil a oonnection is found that will cause the FIL VOLTAGE meter 
to read shout 10.5 volts. 

1. Set the OFF ON switch in the OFF position and connect a short 
link between the two studs. 

In. Set the C. W. FIT.. MOD. Fn.. switch on C. W. FIL. 
n. Set the OFF ON switch to the ON position. 
D. The continuous wave filament voltage will now be less than 10 

volts. Using the method described in 9 above, but starting with the 
first stud to the right of the connection made in g, and moving to the 
right, dlltennine a stud on the COMPo row and one on the C. W. 
FILAMENT row directly below which will cause the FIL. VOLT· 
A.GE meter to read ahout 10.5 volts. 

p. Set the OFF O:tf switch in the OFF position and connect a 
short link between the two studs, screwing it down securely, 

q. Shut off the vehicle's engine, so that the battery is no longer on 
charge. 

r. Set the 12V. 14.2V. switch in the 12V. position, the TONE C. W. 
VOICE switch on C. W. and the C. W. FIL. MOD. FIL. switch 
on C. W. F'IT.. 

r. Plaoe the OFF ON switch in the ON position and allow the 
battery voltage to fall to a steady value on the FIL. VOLTAGE 
meter. It will be less than 10.5 volts. With a short. piece of wire, 
beginning at .the right endpf the C. W. FILAMENT row, successively 
connect between a stud on the C. W. FILAMENT row and the stud 
directly below it on the 12 VOLTS row, working to the left, stud by 
stud until a connection is found which gives a reading of about 10.5 
'f'Olts on the FIL. VOLTAGE meter. 

t. Set OFF ON swit.,ch at OFF and connect a link between the two 
8\.uds, securing it with the screws .. 

u. Set TONE C. W. VOICE switch on VOICE and C. W. FIL. 
MOD. FIL. switch on MOD. FIL. Place OFF ON switch at ON. 

e. Starting at the left end of the MOD. FILAMENT and 12 VOLTS 
rows, and using the method described in II above, successively move 
to the right until a connection is found that will cause a reading of 
,bout 10.5 volts on the FIL. VOLTAGE meter. 

tI!. Place OFF ON switch at OFF. Connect the link remaining 
between the studs just located. 

z. Place 12V.14.2V. switch in 14.2V. position once more. 
y. Replace transmitter top and front cover of tube compartment. ,. . 
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B. The filament v()ltage is now adjusted so that ·the filament voltages 
will not require readjustment if the transmitter mode ()f operation is 
changed through TONE C. W. and VOICE in 8. given installation. 
If the charging ~nerat.or, the st()rage battery, or the dynamotor is 
replaced or if theleogth of the power cords is changed, the adjustment' 
indicated in a to y above must be repeated. I 

15. Filament voltage adjustment, doc operation, gas engine­
generator supply.-When operating this transmitter with a gasoline 
engine-generator type of power supply equipment in the field, where 
cord lengt.hs of HIO .feet or more are used to conned the power equip­
ment to the transmitter, adapt the following procedure for filament 
voltage adjustment: 

a. Interconnect all cording (€:J:ctJl't tha high voltage cord. to 60Ckeu 
PL-59) between power equipment and transmitter. Make sure OFF 
ON switch on transmitter arid on control boxes (if .used) is set at OFF. 

h. Start power equipment, following instructions in the set or power 
unit Technical Manual. Allow it to operate for IS to 10 minutes 
(preferably with a battery on charge across it) to be sure that a stable 
operating point of 14.6 volts is reached, as read on a voltmeter across · 
the battery terminals or on the voltmeter in the power equipment 
itself. 

c. Remove front cover from transmitter tube compartment, place 
A- C D-C switch in the D-C position and 12V. 14.2V. switch in the 
1W. position. Also remove the 16 screws which fasten the transmitter 
top and remove the top. 

d. At the- top left of the transmitter is the filament resister COD­

nection board. (See fig. 4.) On the left end of the board are four 
rows of studs labeled as shown in figure 6, beginning at the top of the 
board: COMP., C. W. FIT .AMENT, 14 VOLTS and 12 VOLTS. 
(COMP. stands for c<lmpensator .) On the right are three rows of 
studs marked MOD. Fll.AMENT, 14 VOLTS and 12 VOLTS. Links 
connect together the three rows of studs. Remove all links hy loosen­
ing the holding screws with s screw driver. 

e. Set TONE C. W. VOICE switch in the C. W. position and set 
C. W. FIL. MOD. FIL. switch in the C. W. FIL. position. 

/. Connect a short link between a stud on C. W. FILAMENT row 
and stud direetJy under and at the extreme left end of the 14 VOLTS 
row. 

g. Connect a short link between a stud on the MOD. FILAMENT 
row and the stud directly under at the extreme right end of the 14 
VOLTS row. 

h. Set transmitter <?FF ON switch in the ON position. 

20 
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i. With a screw driver or short piece of wire W- 128 (or larger) 
make connections successively between studs 011 the C. W. FILA­
MENT row and studs on the 12 VOLTS row directly beneath, start­
ing at the right end of the 12 VOLTS row. On eMh connection, the 
C. W .. filaments should light and the FIL. VOLTAGE meter will 
give a reading. Progress to the left, stud by stud, until a connec­
tion is found that CAUses the meter to read slightly over 10 volta. 

j. Set transmitter OFF ON switch in the OFF position "and connect 
a link between the studs just located. 

k. Set TONE C. W . . VOICE Bwitch on VOICE and C. W. FIL. 
MOD. FIL. switch on MOD. FIL. position. -

l. Set OFF ON switch in the ON position. 
m. In a manner similar to that described in i and j above, begin· 

ning at the left end of the 12 VOLTS row, connect a link between 
a stud on the MOD. FILAMENT row and the stud directly under 
on the 12 VOLTS row until a connection is found that will cause 
the FJL. VOLTAGE meter to read sligl!.tly over 10 volts. 

n. Set transmitter OFF ON switch at OFF and connect a link 
between the stu(~s just located. 

o. Set C. W. FIL. MOD. FIL. switch on C. W. FIL. 
p. Set OFF ON switch in the ON position. 
q. The C. W. filament voltage will now be less than 10 volts. 
r. In a manner similar to that described in i and j above, starting 

with the next stud to the right of the stud found in f above and 
working to the right, determine a connection between a stud on the 
COMPo row and one just below it on the C. W. FILAMENT row 
which will cause the FIL. VOLTAGE meter to read slightly over 
10 volts. 

I . Restore transmitter top and front cover to the tube compart­
ment. As now adjusted, the filament voltages for the transmitter 
will not require readjustment if the mode of operation of the trans­
mitter is changed through T0N:~ C. W. and VOICE. However, if 
it is not possible to secure the above adjustment it will be necessary 
to readjust the output volta~ of the power supply equipment. Con­
sult the Technical Manual fo~ the radio set or for the power supply 
equipment, if one has been issued. 

16. Filament voltage adjustment, a-c: operation_- When op­
erating the BC-191- (·) transmitters from rectifier power supply 
equipment attached to a 110- or 22O-volt 9.-C power source follow the 
procedure in,dicated below to adjust filament voltages. 

a. Remove front cover from tube compartment on transmitter. 
Take out the 16 screws which hold the top plate and remove it. Set 
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A-C D-C switch at A-C, 12V. 14.2V. switch at 14:2V. and connect .11 
power cords (~t tM /Ugh 'Voltage cord to ,oc/eeU PL-6D) bet'l'f'een 
power supply equipment and the transmitter. 

b, Set transmitter OFF ON switch at OFF. 
c, At the top left of the tube compartment is the filament resistor 

connection board (fig. 4). On the left half of the board are four 
rows of studs, marked as shown in figuu 0: COMP., C. W. FIT.A . 
MENT, 14 VOLTS and 12 VOLTS. (COMP. is an abbreviation 
for compensator.) Remove links connecting them by loosening the 
screws. Do Dot touch links and -studs on the right half of the board. 
(When the A-C D-C switch is. set at A-C, the studs on the right half 
are cut out 'of the circuit, making adjustment unnecessary.) 

d. Place TONE C. W. VOICE switch at C. W. and C. W. FIL. 
MOD. FIL. switch in the C. W. FIL. position. 

e. Set low voltage OFF' ON power switch on the power supply 
equipment at ON. Set power equipment high voltage OFF ON 8witch -
at OFF. 

f. Adjust filament voltage control on power equipment BO that 
rectifier filament voltage meter reads 12 volts. 

g. Turn TONE C. W. VOICE IIwitch to VOICE. Leave C. W. 
FIL. MOD. FIL. switch at C. W. FIL. The filaments of all tubes 
should light. (On a-c operation, the 'transmitter OFF ON switch 
disconnects only the high voltage plate supply; it does not disconnect 
the filament voltage.) . 

11 . Readjust the IDament voltage control on the rectifier unit 80 that 
a reading of approximately 10.5 volts appears on the FIL. VOLTAGE 
meter on the transmitter. 

i. Set TONE C. W. VOICE switch at C. W. All tube filaments 
should go out. 

j. Using a screw driver or a short piece of wire W- I28, make a con­
nection between a stud at the left end of the C. W. F1I..A.MEJ'iT row 
and one directly below iton the 14 VOLTS row • . 

k. Still maintaining this connection, take another short piece of 
wire, starting at the right end of the COMPo row, work to the lefi, 
stud by stud, successively connecting studs on the COMPo row and 
on t.he C. W. FILAMENT row directly beneath, until a cOMedion is 
found that gives a reading of about 10.6 volts on the transmitter FIL. 
VOLTAGE meter. 

l. If no connection will give this voltage reading, change the con_ 
nection between the studs made in operation j above, moving the con­
nection to the next set of studs to the right • 
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m. Now repeat operation k above with the second piece of wire, 
until a reading of 10.5 volts is secured. If voltage is still low, repeat 
operation I above, moving the co}lneetion to the nert set of studs to 
the right and then repeating operation k above until the meter reads 
10.1S VOLTS. When this adjustment is properly made, movement of 
t.he TONE C. W. VOICE switch through its three positions should 
cause practically no change in the reading of the FIL. VOLTAGE 
meter. 

flo. Tum off rectifier power rnpply equipment. 
o. Replace temporary wire connections between studs with the short 

links provided. 
p. Connect. a link between the two studs at the right end of the 

C. W. FILAMENT and 12 VOLTS rows. 
g. Replace top shield and tube compartment cover. This completes 

the adjustment. Minor voltage variations can now be adjusted for 
by use of the filament voltage control on the power supply equipment. 
If cording lengths are changed, or any major change made in the 
instaliation, repeat operations-(l to p above, if necessary. 

17. Tuntng.--a. Preliminary oheck8.-(l) Make certain that aU 
power supply equipment is turned off. Check all cording to see that 
it follows the cording diagrams in the Technical Manual for the radio 
set. Set OFF ON switch at OFF. 

(2) Connect high voltage cord into sockets PW9 on the transmitter 
and power supply equipment. . 

(3) Connect antenna system to output tennino.l strip, following 
the diagrams in the radio set Technical Manual or the cording diagramS 
on the set chests. If transmission is to be made at frequencies of 800 
kilocycles or lower, see 0(7) below and figure 9 for method of connect­
ing antemia tuning unit BC-306-A. 

CGJltlon: When the p01JJer supply equipment ia darted or ftwned 
~ lUgh voUage ia p7elent in the trammitUr. BE OAREFULl 

(4) AdjuStment of the controls in the tube compartment can be made 
safely with high voltages connected, as there are no exposed high 
voltage elements, if all tubes are inserted in their sockets. Removal 
of the transmitter tuning unitirom the transmitter operates the safety 
interlock switch 1102 (fig. 4) which disconnects aU voltages from 
the transmitter. ' 

(6) The transmitter can be operated for continuous wave telegraph, 
tone or voice transmission. Adjrut tranlmitur initially for continu­
(lUI tca'Ve tra11l1niuion.. Before the power is turned on, tune the 
transmitter appro:ZUnately as ·described in (6) below. 
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(6) I nsert t ransmitter tuning unit cover ing the f requency ronge in 
which transmission is t() be carr ied out and lock it in place with the 
snap slide catches. (See figs. I lind 6.) The t Ull ing units covcr fre­
quency rnnges givCon in paragr<a ph 2. 

NOTE.- The serIal numben of Ira ll smltter tuning units must he Identi('1l.1 w ith 
the se r lll i uu mber of the trllDsmltte r li nd t be CALIBRATION CHAItT wIth wh ich 
they are used. Do not Interehllnge t rlln~m luer tUll lng u Il lt6 wIth thoee or othe r 
trlln!Jmltter1l. The CALIBRATION CHA RT ftguree lippI, only whe n the tnns­
mltter tuni ng u nI t. CALIBRATION CH ART und 'rlln ~mltter huve Identk al ser la l 
!lumbers. 

n ova" 6 __ llad lo trao$IIIltt.". BC- I1l1-, O) -remo'·h,. tr."."'IIt~r l unh' g un l1. 

(i) On t he front pa nd of each t.unil)g unit is II CALIBRATION 
CHAnT. N()te that some of t he lines of numbers a re p r inted in red. 
T hese indicate frequencies reser ved for special purposes. Do not 
tranltmit on them wdess specifically authorized to do ItO by 1M weal 
commander. There arc four columns of figures on the chart labeled 
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from left tQ right, FREQUENCY, A, B, and C. If the frequency 
on which operation is planned is exactly one of those on the chart, 
the transmitter can be preset ~ frequency as follows: 

(a) In column marked A is a number opposite the frequency assign­
ment. Set the BAND CHANGE SWITCH A to this number. (On 
TU- 1-A or - Rto TU- IO-A or - B this control has been eliminated 
and column A is blank.) 

(b) In column marked B there is also a number opposite the fre­
quency assignment. Set this number on the control marked B M. O. 
TUNING as explained in paragraph l2b (2). 

(c) In column marked C is another number opposite the frequency 
assignment. This number is the reading on the control marked C P. A. 
TUNING. Set cOntrol to the number just determined. 

(d) Set switch marked ANT. COUPLING SWITCH D on 
position 1. 

(e) If the exact frequency assignment is not listed on the calibration 
chart, make an interpolation of dial readings at the two closest fre· 
quencies above and below the frequency to 'ft'h ich the transmitter is 
to be tuned, When the transmitter is turned on check this interpola­
tion with a frequency meter. 

(I) Never turn on transmitter without first making certain that 
the power amplifier tuning control C P. A. TUNING is approximately 
resonated with the master oscillator by using the calibration chart 
figu res to set control C P. A. TUNING to the same frequency as con­
trols BAND CHANGE SWITCH A and B M. O. TUNING. If this 
precaution is not taken, excessive plate current may flow, damaging 
the equipment or burning out fuses. 

b. Tuning adjuBtment6.-(I) If the power supply equipment is of 
the engine driven generator type or the a-c rectifier type, start it, fol­
lowing instructions given in the 'fechnical Manual for the radio set. 
If the equipment is a battery-driven dynamotor in a vehicle or air­
craft, start vehicle engine; this will place the battery on charge. (The 
equipment can be tuned up without having vehicle engine running by 
placing the 12V. 14.2V. switch on 12V, H owever, most field operation 
takes place with vehicle running, so it is best to tune up with engine 
running.) Regardless of the type of power equipment used, allow a 
few minutes for warming up, 

(2) Accomplish all tuning with transmitter operating in the C. W. 
position of TONE C. W. VOICE switch. Make certain that tube 
cMnp<rI'tment C(Wer is in place and , nap ,lide, locked. 
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(3) Set transmitter OFF ON switch in the ON position. Filaments 
should light and the FIL. VOLTAGE meter should read appron­
maWy 10 volts with the C. W. FIL. ¥OD. FIL. switch in the C. W. 
FIL. position. 

(4) ""'" TEST KEY. 
(tI) Tune power amplifier eircuit to IIS[)nance by varying the cons 

trol marked C P. A. TUNING until minimum total plaU CUi j ellt is 
indicated on the TOTAL PL. CURRENT meter. When this circuit 
is properly tuned the total plate current will be from 80 to 110 
milliamperes. 

Noon.--Tbe tabular data In column C of the CALIBRATION ClJART rellt­
Inc to the eettlng nf the mntrol C are given u a guide In pretnnlnl In an,. 
cue, the tlnal adju.&tment nt the transmitter IUld the auteDlla tuning equlpmeut 
may require a eettlug of control C _wbat dlffereot trom that lndleated ou 
the OU,IBRATION CHART. 

(6) If a frequency meter is available, determine exact frequency 
setting for interpolated frequency and retune power &mplifier to the 
new adjustment of the master oscillator circuit &8 in (IS) above. . 

(7) Set OFF ON switch in the OFF position. 

Non:.--Tbe calibration chart. on the trAnsmitter Woll!&" unltll are «uoDablJ' 
aeeurate and DOrmallJ' the actual trao8mltled trpqoeoq will be within abour 
II (lr 10 \(IIOCJ'el~ of the IIl(11re given 00 the CALIBRATION CHART. To tuDe 
more exactly, alway. cheek the operating fn.>qUl!ncy with a tn.>que0C7 meter 8E."t 
nCb .. the BCR-21l-A, - B, or -0. 

c. AntenfUl, tvning.-The proper tuning of the antenna circuit cons 
trois is mainly dependent on the type of antenna system employed 
with the transmitter and on the operating frequency. The type of 
antenna and the frequency depend on the radio set. of which the 
transmitter is a component. The~fore, only general rules and 
instructions about antenna tuning can be given be~. Detailed ins 
structions are found in the Technical Manual pertaining to each radio .... 

(1) Tables I, n, and III below give data on approximate setting 
of antenna tuning cont·rols for several types of antenna systems ens 
countered in Army radio sets. The tables cover a number of operat. 
ing frequencies and can be used as a guide in tuni~g these types of 
antennas.. 

Approximate antenna and plate current readings a~ also indicated. 
No setting for ANT. COUPLING SWITCH D is indicated in tables 
II and Ill. Start with this control on 1 and advance it step by step 
until proper current reading is obtained. Regardless of tbe antenna 
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type, when antenna tuning circuits are properly resonated and the 
t.ransmitter is delivering rated output to the antenna, the total plate 
current on continuous wave operation should be from 180 to 220 
milliamperes (no higher). 

T""L1! I 

(Antenna tuning control eettinp, UIIing IS*",oot fiabpole antenna in vehicle 
inetallation. These are average va1ue!!. ) 

'.,­.. ) 

2. 300::: 
2. ;;;;;;::: 
'.~ '. '. '. '. 

• 

• 30 

• '" • 20 , 31 , 
" , 20 , 26 , 
"" , 21 

• a • 3 220 
• 2 3 or 4 as 220 
• ) ''''' • 220 
• • ''''' •. , 220 
• • ''''. • . 5 '10 
• • "" , • . 5 200 
100 • I to 3 <8 I" 
100 • I '" 3 

, 200 
100 • I '" 2 

, 
'" 

from drtuJl, ",air"" 11.1 .n"" lmm o! W . 

TABLE II 

(For rreq ueneiee between 400 and 800 kilocycle!!, UIIing crowfoot antenna and 
emma) antenna tuning unit BG-30&-A.) 

ANT. CONTROL CON· 

--~ CIRCUIT ... TROL F 
(ke) 8WITCH .""'" '" " N , . . 

400 __ • __ , , .. 
600 ___ __ , 2 32 
800 __ ___ , I • 

• 

, 

ANT. ANT. IN D. ANT. I N D. 8WIT CH CURR ENT TUNINO 
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TABLB III 

(For frequencies between 1,500 and 4,500 kiloeyeies , uel08 Inverted L-antenna, 
and with antenna variometer Bwlteb E nn poaitinn I or alltenlla tunillg UlIit 
BC-3O&-A remnved.) 

ANT. ANT. TO-

'"- IND. OAP. T,. 
r-",w 0,: (U) = TUN· ~N· n . 

OU~ mo mo RENT M 0 I-I 

. 
1,500 __ •• 100 100 • 10 • , • I . • 180 
2,000 • •• 100 100 , 17 . .5 • • ., ITS 
2,000 • • • 80 80 • '" 1 • .. 21. 
2,0li0 . •• SO SO , 

" • • .. 220 
2,700 .• . 80 80 , • • • .. 21. 
3,000 .• . 80 80 2 17. 6 • 100 l.6 180 
3,000 • • . eo 45 , 26 . .5 • • .. 21' 
3,500 • • eo 45 2 ,.. • 100 .. 21 • 
4,000._ 60 .. 2 20. , • 100 .. 220 
4,500 __ eo 45 2 , . 8 • . 100 I . .. 190 

'NOli" oIreuh. 

(2) There are four antenna networks (see fig. 7) selected by the COll­

trol ANT. CIRCUIT SWITCH N located on the radio transmitter 
BO-I91-( · ), the. adjustment and use of which are described below. 

Cout iQn : Continuously variable controls ANT. IND. TUNING M, 
ANT. CAP. TUNING 0 , and ANTENNA VARIOMETER F ma.y 
be operated with the transmitter key clOsed, and adjusted as in b 
above. Operate ANT. COUPLING SWITCH D, ANT. CIRCuIT 
SWITCH N, ANT. IND. SWITCH P on the transmitter, and 
ANTENNA V ARIOMETER SWITCH E on the BC-a06-A with 
the transmitter key open. 

(a ) With the control marked ANT. CIRCUIT SWITCH N on -po­
sition 1, the transmitter work(; into a resonant circuit, in which the 
high voltage built up across the antenna tuning capacitor is used to 
"voltage feed" the antenna. This circuit is generally used for high 
frequencies and fairly long antennas, and is seldom used in tuning the 
standard antennas used with m~ Army radio sets. The antenna 
feed circuit is maintained at resonance by means of control ANT. 
IND. TUNING M, while the voltage fed to the antenna is varied by 
means of the control ANT. CAP. TUNING 0 and resonance is indi­
cated by the ANT. CURRENT meter. The current in the feed cireuit 
is adjusted by ANT. COUPLING SWITCH D and should not eJl:oeed 
6 amperes. The step.by-step tuning procedure is 8 S follows: 
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1. Set control ANT. CAP. TUNlNG.O at any scale reading. 
S. Resonate circuit by means of control ANT. IND. TUNING 

M for a. maximum reading on the antenna current meter. 
3. Adjust ANT COUPLING SWITCH D 90 that antenna cur· 

rent reads slightly below 6 amperes. 
... Resonate the circuit again as in 11 above. 

(b) Repeat above procedur.e, shifting the setting of ANT. CAP. 
TUNING 0 control each time until the proper power amplifier load-

11.7 

• ... 
V 

[ll]UIIt, 
." 

... 
IJdUt '1. • . II." ... - --10)--;~ II.. rtl 

... 
0( • "" 

Ant 1M. Tul1il1§. 11 
Ant. Circlllt Switch. N 
Ant Cop. 7/u1il1§. 0 
AdI: 1114. Swi'ch. P 
Ant Curr,n!; 1/66 

"'\Ilia. 7.-bdlo t ... ",,,,,tler BC-191_( ·), .ole ..... tu ....... e(lo 'pme<>t-tu .. cUo .... d'",lm. 

ing js indicated on the total plate current meter (180 to 220 milliam­
peres on continuous wave telegraph operation). Under the same 
conditions of power amplifier load, the lower the dial reading on the 
control ANT. IND. TUNING M and the lower the reading on the 
ANT. CURRENT meter, the more power will actually be delivered to 
the IWtenna. 

Caution: When operating ANT, CIRCUIT SWITCH N on position 
1 always start with ANT. COUPLING SWITCH D on 1 and watch 
the ANT. CURRENT meter very closely. If the antenna is discon­
nected accidently with ANT. CIRCUIT SWITCH N on 1, a high. 
value of radio frequency current may flow through the meter, burning 

. it out. 
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(8) With ANT. CIRCmT SWITCH N on position 2 the trans­
mitter works into a series resonant circuit. The antenna is current 
Jed. The antenna circuit is resonated by means of controls ANT. 
IND. TUNING M and ANT. CAP. TUNING O. Resonance is 
indicated by a maximum reading on the ANT. CURRENT meter. 
This circuit is used generally for operation near the fundamental 
frequency of an antenna and therefore is Dot particularly efficient 
for tW'ling the standard antennas, ucept as indicated in table III. 
When this tuning network is selected the villue of capacitance should 
be the mltIimum (control ANT. CAP. TUNING 0 set at a high Dum­
ber) for which an inductance value can be ' found that will give 
resonance. (This will be a minimum inductance ,value, with control 
ANT. INn. TUNING M set at a low number.) 

(4) With ANT. CIRCUIT SWITCH N in position 8 the trans­
mitter works into a series resonant circuit providing current feed 
and inductive loe.ding. This circuit is used for operation at fre· 
quencies lower than the fundamental frequency of ·the antenna. It is 
used with aircraft trailing wira antennas. 

(a) The antenna circuit is resonated by means of the continuously 
variable induct()r 1167 adjusted by control ANT. IND. TUNING M. 

(b) When operating with a trailing wire antenna in air~raft in· 
stallations, set this oontrol at zero and adjust the antenna circuit for 
resonance at the %. or %. wave length point by varying the length 
of the trailing wire. The table below gives the approximate length 
of wire required for various frequencies. 

~ or""teDna \JO loel ~bor"'_1n 
",,"",leG " -

~....,..,.!" k. 
-, ... ~,,-""", -=.,.110 kC 

It •••• " .... W.a .. " .... 
2,000 ••••• ••• ••• 12. ........ 7.000 •.•••.•..•• .. 10 • 
S, 000 •••• ••••••• " ........ 8,000 ...••.••.• _ '1 " . f,000 ___ ____ ___ _ 62 -------- 11.000 ___ __ • __ ___ 27 ' 1 
~OOO __ _______ __ 

" 1<7 10, 000 _______ _ • • _ ,. 78 
~OOO------ --.- - 41 128 

(c) Antenna resonance is indicated by a sharp rise on the TOTAL 
PL CURRENT meter and a current indication on the ANT. CUR­
RENT meter. 

(d) Having found resonance, load transmitter by advancing ANT. 
COUPLING SWITCH D until the proper plate current (18000220 
milliamperes on oontinuoUB wave) is indicated on the TOTAL PL. 
CURRENT meter. 
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Caution: Alway, uae th~ lowe,t ntJ4nbered po8ition of tM ANT. 
OOUPLING SWITOH D which will give tM total plate current read­
ing indicated ahO'Ve. Overcoupling cavae, detuning of the power am­
pliji,e1', rower NUiio frequencg current in tM antenna, indwtinct trom­
mi8Bion, and wide aUU band, 011 t~ and voice. 

(6) With ANT. CIRCUIT SWITCH N on position 4, the antenna 
circuit is identical with that of position 3 except that an additional 
inductor 1170, adjusted by ANT. IND. SWITCH P, is connected in 
series with the variable inductor 1167. This circuit is used when the 
operating frequency is ~latively far below the fundamental frequency 
of the antenna, a condition which occurs when using a fishpoJe antenna 
in vehicle installations or when using an inverted L-antenna (table III) 
operating at 1,500 kilocycles or slightly above. The adjustment of 
this circuit is accomplished as follows: 

(a) Set ANT. COUPLING SWITCH D at 1. 
(b) Set ANT: IND. SWITCH P at 1-
(c) Rotate control ANT. IND. TUNING M through its limits, 

o1088ly watching TOTAL PL. CURRENT meter for an indication of 
antenna circuit resonance. This will be indicated by a sharp increase 
in the reading of the meter. If resonance is found the transmitter is 

. loaded to its proper value. . 
(d) If resonance is not found at this setting of ANT. IND. 

SWITCH P, ad,vance P, little by little, to higher settings and repeat 
the variation of control ANT. IND. TUNING M for each position of 
P until resonance is found. 

NOft.-Tbe change In antennll c1reult constan~ u a result of tuning r.eaec~ 
Into the tank circuit of the power ampllfler. Tblll nei:e88ltatee a retunlnr nf 
100 power ampll1ler rentro!. C P. A. TUNINQ tor minImum readblr on the 
TOTAL PL. CURRENT meter. The tuning of an antenna til not complete 
until the po:,,'er ampllfter and antenna ci rcuit. are botb n!IJOnate(! to tbe tran&­
mltter trequency. _AlwaY8 !lecure re'lOllllnee with. mtntmum Inductance (low 
nnmoor !letttng or controll ANT. IND. TVNING M and ANT. IND. SWITCH PI 
it tbla It potp1ble. 

(6) When operating at frequencies above 4,600 kilocycles, the coil 
1170 · m'ay resona~ and cause absorption of usefUl radio frequency 
power from the transmitter by capacitive coupling, even when it is 
not connected in the circuit. To determine whether or not this is 
happening, shift ANT. IND. SWITCH P to several dift'erent settings,­
at the same time watching ANT. CURRENT meter. Do not }>ennit 
the control to remain at a setting which causes a decreased reading 
on the ANT. CuRRENT meter. Usually no difficulty will occur if 
the following settings are used: When using tuning unit TU- 7- A 
or -B place ANT. IND. SWITCH P at position 2; when using tuning 
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uni t TU-S-A or - B place ANT. IND. SWITCH P at posit.ion 6; 
when using t uning unit. TU- 9-A or - 8 place ANT. IND. SWITCH 
P at posit ion 6 ; when using tuning unit TU- IO--A or - B place AN'f . 
IND. SWITCH P at position 5. 

Non.-ColJ 1170 I, COl)nected to the ctr<:1l1t only wben ANT. CIRCUIT 
SWl'l'CB N Is llet li t JlOIl.ltl(l1) 4. 

B 
, Ti:J Loud A ---

T", }101 

(7) The antenna tuning uni t UC-306-A ( figs. 8 and 19) is an exter­
nal tuning equipmen t issued wit h rad io sets which t ra nsmit 0 11 fre­
quencies below 800 kiloc,}'cJes. T he control marked ANTENNA V AB-
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-IQMETER SWITCH E make8-possible the addition of aeries. induct.. 
lnee in large steps to the antenna cireuit. The control marked AN­
TENNA VARIOMETER F permits the addition of ~ntinuously 
variable amounts of series inductance w the antenna circuit. Thus E 
is .. rough control and F a fine or vernier control for adding more . 
series inductance. The antenna tuning unit B~A is used with 
tho tnnsmitter ANT. CIRCUIT SWITCH N on ~itjons 3 and 4 
in. manner very similar to that outlined in (5) above, except that 
the unit covers adjustments of antennas in the frequency nj.J.lge 200 to 
800 kilocycles, and that controls ANTENNA .VA.RIOMETER 

• 

-~. 
~ 

-ekE 
"JND 

L_--j=~ .. ,c;-_ 'lI' "c:l!'<'Wr Anf- ckl: 

G) Coaoectlon for O"" ... tlOIi frolll 400 to 800 kUoC)'dM. 

, 
LMP~ 
I~A 

o ~PSE 
1 .. "" 
.,FC,----~ 

ill c.. .... ectloll for __ tlOII bdo ... 400 klloqcl .... 

l"Ioouu O.- Ketbo4o ot COOIIKU II, a .. leona tU"'", ullit BC-800-A to radio tr ..... "'ltter 
BC-U)1~(· ) . 

SWITCH E and ANTENNA V ARIOMETER F are adjusted in­
stead of transmitter ANT. IND. SWITCH P and ANT. IND. TUN· 
ING M. (See table II. ) However, these transmitter controls may 
11so be used for fine adjustments. When ANTENNA V ARIOMETER 
SWITCH E is set at position 1, the BC-306-A antenna. tuning unit 
is completely disconneeted from the antenna circuit. 

(a) Two methods of connection to the transmitter are recommended. 
Tho first is for operation between 400 and 800 kilocycles. In this case 
connect the terminals marked TRANS. A and ANT. B on the BC-
306-A to the transmitter as shown in figure 9@. With this conneetion .. 
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the antenna. tuning unit is connected to the transmitter only, when 
using the same anwnna. for transmitting and receiving. The trans­
mitter anwnna switching relay 1165 transfers the antenna, but not 
the BC-300-A, to the receiver when the relay opens. 

(b) The secom~ method of connection is shown in figure 9@. It is 
used when operating at frequencies below 400 kilocycles. With this 
connection the BC--306--A, as well 88 the antenna, is transferred from 
the antenna CLreuit of the transmitter to that of the receiver when the 
relay 1165 opens. The BC--306--A therefore aids reception as well as 
transmission at low frequencies by neutralizing the capacitive react­
ance of the antenna. 

(8) On transmitter tuning units TU+A or - B, TU- 22--A or -B, 
and 'TU-26--B it may be found that one setting of the ANT. COU­
PLING SWITCH D will not give sufficient loading, while the next 
higher setting will cause overloading (TOTAL PL. CuRRENT read­
ing too high). If this occurs., use the higher setting and slightly de­
tune the antenna circuit controls from resonance, at the same time 
keeping control C P.A. TUNING adjusted for mjnimum total plate 
current, until normal continuous wave loading of 180 to 220 milli­
amperes is indicated on the TOTAL PL. CURRENT meter. 

18. Operating procedure.--a. On O. W.-(l) When the tuning 
operations indicated in paragraph 17 and in the Technical Manual 
for the radio set have been completed, the tnnsmitter is ready for con­
tinuous wave telegraph transmission. 

Caution: A marked decrease in the life of the transmitter vacuum 
tubes results from applying over- or under.voltage to the filaments. 
Cheek filament voltage frequently and adjust if nsc???ary, as pre­
scribed in paragraphs 13 to 16, inclusive. 

(2) Connect the key by inserting its plug into either of the key 
jacks on the transmitter (see figs. 2 and 22) or in the key jack provided 
on the associated components of the radio SElt. Turn the transmitter 
OFF ON switch to ON and if all meters still indicate normal readings 
when the key is closed, start transmission. 

(3) If the radio set is corded so that side tone is introduced in 
~e receiving equipment headset or loud speaker when the traJ.1Smitter 
is keyed, plug in the headset or speaker at the proper receiver jack 
and press either the TEST KEY or the operating key. A steady .tone 
having a frequency of 600 to 1,000 cycles should be heard on TONE 
or C.W. The volume of this side tone can be varied by adjusting the 
SIDE TONE control located at the left of the A-C D-C switch in the 
right tube compartment. To adjust, insert a screw driver in the 
slotted black dial and rotate through the four positions until a satis­
factory volume level results. A higher setting is generally needed for 
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voice than for continuous wave or tone operation. On voice the side 
tone 'circuit feeds the operator's voice to the realiver. 

O. On VOIOE.-(l) Nodtd4ttJr bitu adjU8tment.-Before ~perll­
tion on VOICE or TONE is attempted, modulator bias must be ad-
justed lUI follows: . 

Caution.: Operation on VOICE or TONE requires more curnmt 
from the power supply equipment than does continuous wave opera­
tion. The following adjustment should be made only when the power 
supply equipment is in a stable condition. If an engine-driven genera­
tor is ueed the engine should be thoroughly warmed up. If a battery­
driven dynamotor is used the battery should be well cbarged and 
preferably actually on charge during the adjustment. 

(a) Note the reading of TOTAL PL. CURRENT meter when the 
transmitter is tuned for continuous wave operation. 

(b) Set OFF ON switch at OFF. 
(c) Place TONE C. W. VOICE switch at VOICE. 
(d) Set OFF ON switch at ON. 
(e) Pre8J TEST KEY and note the current indicated on the 

TOTAL PL. CURRENT meter. It should read a current 20 milli­
amperes higher than that noted in (a) above, as the modulator tubes 
are now connected. (One small scale division on the meter is equiva­
lent to II 2O-milliampere current change.) In the event that the cur­
rent change is greater or less than 20 milliamperes, the control mArked 
MOD. BIAS, located at the rear of the tube compartment (see fig. 4) 
must be adjusted by rotation. 

(f) &1_ TEST KEY. 
(g) Set OFF ON switch at OFF. 
(/i.) Remove tube compartment cover. 
(i) Ineerl a screw driver in dial rotating device at the lower left 

on MOD. BIAS control. (Rotate control to a higher setting to 
reduce TOTAL PL. CuRRENT or to 8 lower sctting to increase cur­
rent.) By successive small sleps and foUowing the procedure of 
(a) to (g) above, rotate MOD. BIAS control in the direction which 
finally causes the TOTAL PL. CURRENT reading to be 20 milliam­
peres higher on VOICE than C. W. 

W Release TEST KEY. 
(k) Set OFF ON switch at OFF and replace tube compartment 

cover. 
NO'I'Il.-When lZ'lWamltter tuulnr unla are changed to permit tranaml_lon on 

otber trequenq bands, the modulator btu .dj-a.tment sbonJd be reehedr;ed be­
alllII6 total plate eurrent ou voJce operatlon may be changed, making voice tnlll8-

ml_lon un .. U8tactol7. If thlll la the C1UIe. readJu.t MOD. BIAS control, tollow­
I~ the proo:edure outlined In (a) to (.t) above . .. 
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(2) Speech amplifier biatJ adju8tment .. -Aoove and to the left of 
the MOD. BIAS control is the S. A. BIAS control. This control 
normally is set properly by the manufacturer and usually needs no 
adjust,ment. In case adjustment is required see paragraph 800 for 
method. 

(3) Input level adjuatment.- This adjustment controls the voice 
level on voice operation. Proper adjustment is essential to prevent the 
tranmission of broad signals which might cause interference with 
other stations operating on adjacent channels. If the level is set too 
high overmodulation will result, and transmission on voice will be 
distorted and broad; also, fuses in the transmitter may burn out. On 
the other hand, if the input level is set too low, the receiving stati(m 
may be unable to hear the transmission thrGugh the usual amount of 
interference. Adhere to the following adjustment procedure~ 

(0.) I usert microphone plug in one of the jacks marked M1C. 
(b) Remove tube compartment shield and insert a screw driver 

in the dial rotating device located to the lower left of the INPUT 
LEVEL control at the back of the left tube compartment. (See 
fig. 4.) Tum on transmitter and press button Bwitch on micro­
phone. With no speech being impressed on the microphone, the 
TOTAL PL. CURRENT meter reading should be that indicated in 
(1) (i) above. 

(0) Hold the microphone about 2 inches from the lips and speak 
in a normal, conversational"tone. The meter reading should fluctu­
ate with the voice. Using the screw driver, rotate INPUT LEVEL 
control until TOTAL PL. CURRENT meter swings to 8 peak of 300 
milliamperes. (It should not stay at 300 milliamperes but should 
fluctuate between lower readings and a maximum of 300. ) 

Non:.-It 1& desirable to c!leek thiS adjUlltmellt by having another stllUon 
lle:ten to the test tranemluloD lind give a report on readability. dl$tlnctneBII 
of voice &nd IIny evidence ot broo.dnes8 of the transmitted signal. The other 
station should be al leaU 2 miles distant. It thhl Is done, furtber adjustmeut 
of the loput level ('an be lJIade. When ('hanglog the lru!tallatlon to a different 
type of antenna $ystem It l!I II.dv lsable to reeheck the INPUT LEVEL adJUllt. 
menl, 9.B It may requi re I'eIletllng. Tbe adjustment shOUld always be made 
after the t ransmltler and the an tenna system have been tuned up properly 
t or contlnuoUll wave operation. It equipment Is to be operated In a location 
where the background noise I, hlgb (all In aircraft or lanka), the setting ot 
the INPUT LEVEL control must be redueed. To make up for 1088 of sensl· 
tlv lty at this setting. place microphone etOIle to the l\pII and talk In II loud voice. 
Adjust INPUT LEVEL cont rol for the urne IndleaUon on the TOTAL PI.. 
CURREl'.'T meter u dlr<l<'ted In ( ,, ) aoo"e. 

(d) Release microphone button switch . . 
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. 
(e) Turn transmitter OFF ON switch to OFF and f1!place tube 

compartment cover. 

NOTE.-A mlO'OpbQne ""hlch ha. iJ«oome "packed" (olle In ""hlch the carbon 
rraDWeII have peeked locether). ""III IiIOmetimetl CII.UIIe voice tnlnllDl18ll10n to 
ROnnd ""eak and indl.Und. even ""Itb the INPUT LEVEL control tull,. adunaed. 
To clear Ibl' condition, IIl(hU,. tap tbe m1cropbone ""lib I pencll or ,!.mUlllr 
object, rotating the microphone It the ... me time. Do thla ""ith the trana­
mltter In the OFF poIIltlon. It thle falll to clear the trouble, Rpace micro­
phooo ""Ith a aervleeable one. 

c. Of!. TONE.-(l) Having completed the procedure directed in 
b (3) above--

(a) Insert key plug in one of the jacks marked KEY. 
(6) PlaceTONEC. W. VOIOEswitchatTONE. 
(c) Place transmitter OFF ON switch at ON. 
(2) Keying for tone modulation is eJfect.ed by using the micro­

phone switch, the transmitting key or the TEST KEY. The TOTAL 
PL. CURRENT meter reading should be between 800 and 860 
milliamperes. 

19. Net operation.---a:. In the absence of a frequency meter it is 
possible to net the transmitter with the net control station (NCS) 
by uee of the receiver supplied with the radio eet of which this trans­
mitter is a part. The following procedure is suggested: 

(1) Befof1! tuning, warm up receiver for about 20 minutes so that 
frequency drift will not affect tuning' accuracy. Set receiver for 
manual volume control (MVC) and tune it to the .frequency of net 
control station with receiver beat frequency oscillator (BFO) tuned 
mi. (It is assumed. that the net control sta.tion is tranamitting con· 
tinuous wave signals.) A heterodyne whistle will be heard when the 
net control station is transmitting. Set receiver volume control at a 
low level and tune carefully for the loudest signal. From this point 
on do not touch receiver tuning controls. 

(2) Rotate receiver C. W. 080. ADJUST. or BEAT FREQ.. 
control. The whistle pitch of the net control station signals will 
vary from below audibility through a low pitch up .to a very high 
pitch and back down the scale to 9. low pitch and inaudibility once 
more as the control is turned. Adjust to the point where the hetero­
dyne whistle has dropped in pitch to inaudibility. Thill is the point 
of U1'() beat. If this zero beat adjustment has been properly made, 
a slight movement of the C" W. OSO. ADJUST. or BEAT FREQ.. 
control in either direction from the zero· beat point should bring in 
a low. pilched whistle as shown in figure 10. When this check has 
been made, reset the control to the zero beat point. 
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(8) Using the calibration chart on the transmitter as a guide, tune 
transmitter (TONE C. W. VOICE switch set at C .. W.) to approxi­
mate frequency of receiver (see pars. 17a and b for tuning procedure). 

(4) Set receiver SEND RECEIVE switch on SEND. 
(5) Set transmitter ANT. COUPLING SWITCH D on 1 and 

press TEST KEY. A heterodyne whistle should be heard in the 
receiver. If no whistle is heard, slowly adjust transmitter control 
B M. O. TUNING, keeping control C P. A. TUNING in step so 
that total plate current does not rise above approximately 110 mil­
liampert\8. Both controls should be moved about 5 or 10 divisions 
on either side of their original setting until a heterodyne whistle . is 
picked up in the receiver. When the whistle is picked up, reduce. 
receiver volume control setting to the lowest point at which the 
signal can be still heard. Then adjust transmitter controls B M. O. 

~ . Bt:Q CONTNOI. 

P,all" lO.- P1et .. '[al re_atalloll of ...... _t _Itloa ot reeelYeI" _t t~C1 
.,...,malo, COlli'''!. 

TUNING &Ild C P. A. TUNING, until the zero beat point with the 
transmitter is heard in the receiver headset or loud speaker. Do not 
touch receiver tuning controls during this operation. 

(6) Tune antenna circuits of transmitter, following the directions 
in paragraph 17c. If this operation changes the transmitter tuning 
80 that it no longer zero beats with the mceiver, all transmiiter con­
trols should be slightly readjusted until zero bea~ is again obtained. 
The transmitter is now tuned to the same frequency a.s the net control 
station· and the receiver. Lock all transmitter tuning COI\trols. 

1!. In BOrne installations the cording arrangement is such that ·side 
tone from the transmitwr is introduced into the receiver headset 
or loud speaker, blotting out the heterodyne whistle and zero beat 
point. Either. of the two procedures described below wiU eliminate 
this trouble. 

(1) The first procedure is as follows: 
(/II) Go through the operations in a(l) to (4) above. 
(b) Turn transmitted OFF ON switch to OFF. 
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(0) Set TONE C. W. VOICE switch at VOICE. 
(d) Set OFF ON switch at ON. 
(e) Press TEST KEY and perform operation indicated in 0(5) 

above. In this case, since operation is on VOICE, the reading on 
the TOTAL PL. CURRENT meter should be about 2Q milliamperes 
higher than that indkated in a(lS) above, or about 140 milliamperes, 
maximum. When zero beat is found, bold TEST KEY intermittently 
cl<Jsed for several minutes to check for frequency drift. 

(I) When the zero beat point no longer varies, tune antenna circuit 
as explained in paragraph 17c. If this operation detunes the trans­
mitter 80 that it no longer zero beats with the receiver, slightly read­
just aU transmitter controls until zero beat is toone! again. 

(9) Lock all controls. The transmitter is now tuned to the same 
frequency as the net control station and the receiver. :u continuous 
wave transmission is deaired, tUfn off transmitter and plaoo 'fONE 
C. W. VOICE switch on C. W. Tum on transmitter again. It is 
now ready for continuous wave operation. . 

(2) The second procedure for eliminating side tone during netting 
is as follows: 

(a) Remove tube compartment cover. 
(b) With a !!Crew driver !let SIDE TONE control to a point midway 

between .two numbers on its acale. (Between 2 and 8, for e:a:ample.) 
In this position the side tone circuit is di ....... nnected from the receiver. 

(0) Before attempting to tune the transmitter, replace tube com-
partment cover. Now proceed with continuous wave tuning as in­
dicated in a(l) to (6) "hove. 

20. Summary of operation aequence.- The steps to be followed 
in placing this equipment in operation anre~-

a. Installation, which includes inserting tubes, inspecting equip­
ment CO(' shortages and damage, and checking fuees. 

b. Preliminary adjustment of power supply equipment, setting A-C 
D-C and 12V. 14.2V. switches in proper position. 

o. Connection of cords (except high voltage supply cord). 
d. Adjustment of filament resistor connection board. 
& Connection of high voltage supply cord. 
f. 'lUning for continuous wave operation. 
g. Antenna tuning. 
h. Adjustment for tone and voice operation. 
21. Operation in extreme eUmatea.-A number of special prob­

lems are met under extreme climatic conditions in the field. Some 
general precautions and suggestions are given here. 

a. Ell,tt-elrwJ coZd.-( 1) In extreme oold, trouble may be encountered 
with power supply units. Storage batteries are less efficient. They 
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should be kept fully charged, as they are less l ikely to f reeze when 
charged. Place a battery in a warm room for several hours before 
adding distilled water j this will prevent the water from freezing in 
lumps as it strikes the cold electrolyte. 

(2) · Congealed oil on bearing surfaccs may cauS(' difficulties in gen· 
erators and dynamotors. Keep them in a heated place if possible. 
Thin oil on the bearings will help. 

(3) Switches on the transmitting equipment may operate stimy 
for the same reason. Cold weather may also affect the accuracy of the 
calibration eharts to some degree. If operation on specific frequencies 
is required with any degree of accuracy, the calibration should be 
checked against a known standard. It should be remembered that 
after the equipment has been in operation for an hour or so it will 
have warmed up considerably, possibly altering the transmission fre· 
quency a few kilocycles. 

(4) Any metal equipmellt will sweat when brought into a warm place 
after prolonged exposure to low temperatures. In the case of the 
BC-191-( - ) transmitter, moisture accumulation of this kind on the 
tuning inductors or capacitors may cause flash -overs if operation is 
attempted immediately. Allow the apparatus to warm gradudly. 
A good circulation of warm air through the apparatus will aid in 
preventing moisture accumulation. (See note, par. 32.) 

(I) Operating personnel should be careful not to wuch the metal 
parts of the equipment with the bare skin in very cold weather, as 
the skin may freeze to the metal. 

b. Tropical conditions.- The main problem of operation of this 
equipment in tropical climates is heat or moisture, or II- combination 
of both. Excessive heat should not cause trouble in the transmitter, 
but it may cause overheating of the dynamotor or generawr power 
supply units. They should be placed to take advantage of any avail­
able shade and should be in a well-ventilated spot if possible. Con­
tinuous operation of these units over long periods should be avoided 
if at all possible. 

(1) In hot, humid climates collection of moisture may cause insula­
tion break-dow~. To minimize this possibility, keep the transmitter 
unit well ventilated. Dry it thoroughly every few days by removing 
all shields and by exposing it for a short time to the sun or to a mov· 
ing current of dry air. At the same time dust accumulations should 
be removed, as they also cause insulation break·down. The use of 
a fan to keep air circulating about the parts during the d rying opera· 
tion will be helpful. If an electric fan is not available, use a hand­
operated fan. When the equipment is not in use, cover it well to 
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reduce the (Y"'Sibility of moisture accumulation. If weatherproof 
covering is not issued, improvise it. If the transmitter is damp, 
operating it on continuous wave will make it less likely to arc than 
operating it on voice or tone. 

(2) Another possible source of trouble is insects. Short circuits 
can occur if insects get between plates of tuning capacitors. Some 
varieties of ants eat insulating material on electrical equipment, and 
render it useles&. Make daily inspections to prevent this. 

c. Higlt altit1«ie,.-The transmitter and associated equipment 
should work satisfactorily on continuous wave at altitudes up to 
27,000 feet. When operation on tone or voice is attempted, bow­
ever, insulation break-down may occur with transmitter tuning units 
TIJ-8-A or - B, range 6,200 to 1,700 kilocycles, above 25,000 feet and 
with tUning unit TU--9-A or -B, range 7,700 to 10,000 kilocycles, 
above 19,000 feet. These altitude limits may be slightly e:zceeded by 
cueful tuning and by carefully guarding against accumulation of 
dust and other foreign matter in the equipment. Transmitter tuning 
writs TU-3-A or -H, TU- 22--A or -:B, TU-26-H should give satis­
factory service up to 16,000 feet. 

22. Emergency operation.-ln an emergency it is poseible to 
operate the BC-191-(·) transmitter with geveral tubes millling. The 
only tubes actually required for oontinuous wave ·telegraph operation 
m two tubes type VT i C (VT-4-B), one for the master oecillator 
and one ff;lr the power amplifier. Insert tubes in first and second 
VT t C sockets, oollnt.ing from the left. (See fig. 4.) The trans· 
mitter side tone circuit will not function, but this bas no effect on 
tnnsmilllion. Keying is done in the usual manner. 

23. Removal from aervice.- Note any operating dilliculties, 
failure of functions, broken or damaged parts, and make the inspections 
outlined in paragraph SO. See that provision is made to inform the 
maintem .. nce personnel of needed repairs. Proceed. to remove radio 
aet from service as follows: 

a. Set all switches to the OFF position. 
b. Disconnect all cording. 
c. Di900nnect antenna and counterpoise leads. 
d. Pack equipment in chests or cases supplied. 
24. Care and maintenance.-To insure utlinterrnpted service, in­

spect the various oomponents of each installation before and after 
each day's operation. Make a thorough inspection of each oomponent 
after every 60 hours of operati~n. Detailed inspection instructions 
&re contained in paragraph 80. Moisture is probably the most com­
mon source of trouble in the operation of field radio sets. All possible 
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care should be exercised to protect the equipment from direct rain 
and oonditions of unusually high humidity. At all times when not 
in use, the oomponents should be made eecure in their respective chests 
and covers. 

25. Storage.-If the transmitrer is to be removed for storage, 
cover or wrap it securely . against dust, place it in a dry, protected 
location, and safeguard it against accidental damage. Inspe[l(; it 
frequently for dust and rust, and clean and repair if nooemery. 

SamoN m 
FuNCTIONING OF PARTS 

Par_mop!! Genel1li elrC\!lt ______________ ______ __ . ______________ _ ._ • ___ • ___ . _. __ _____ 26 

. Radio traQllllltten BO-191-( · ) Ind trauamltter mutu, unltl TU-8-A or -8, 
TU-4 to TU- l()-A or - B. TU- 22-A or - 8 Blld TU- 26-A or - 8_________ 27 

Ant.eolll tullln, unit BC-a06-A ___ . ~ ___ ___ "";------------ ----------------- 28 

26. General circuit.--a. The transmitter, together with the 
transmitter tuning units, contains the circuit elements for oontinuoWi 
wave., tone, and voice transmission. With the various transmitter tun· 
ing units, the transmitter covers a frequency range of 200 to 800 and 
1,wo to 12,500 kilocycles. During the explanation of the detailed 
functioning of the transmitter, it will be assumed that transmitter 
tuning unit TU-6-A or - B (8,000 to 4,500 kc.) is being used. 

b. The circuits of the various radio transmitters BC-191-(·) are 
for all practicaJ purposes identicaJ. The radio frequency circuit is 
of the mester oscillator, power amplifier type. The audio frequency 
circuit consists of a push· pull modulator which is driven by an audio 
amplifier . . The transmitter utilizes a tube VT 4: C fot'the oscillator, 
a tube vr 4: C for the power amplifier, two tubes VT 4: C in push·pull 
for the modulator, and a tube VT- 21S for the audio amplifier (spxch 
amplifier). (See fig. 11.) For continuous wave transmimion, only 
the master oscillator, power amplifier, and speech amplifier t.ubes oper­
ate. For tone and voice transmission, all tubes operate. The power 
amplifier operates clam C; the modulator tubes in push·pull operate 
class B; the audio amplifier driver tube operates class A. Snflicient 
audio frequency power is ob1f.ined from the modulator tubes for plate 
modulation of the power amplifier on tone or voice transmission. Side 
tone for monitoring purposes is supplied from the speech amplifier 
during continuous wave, tone., and voice transmission. . 

27. Badio transmitters BC-l91-C·) and transmitter tuning 
units TU-3-A or -B, TU-5 to TU-IO-A or -D, TU42 A or 
-B and TU-26-A or -B.-a. O.ciUator circuit.-The master oecil-. 
lator circuit is schema.tically illustrated in figure 12. The OIICillatory 

42 
Dr, .1<. 

UNIVElII!T'I' Of CAl.IfORNIA 



TlI[ 11-800 
RADIO TRAN6YlT'f"ERS BC-UI1-(*) Al\""D Bo-AA-ltH srr 

, .. ,,~ 

43 

L 'II~~ITY Of CAUHIIMA 

., 
;; , 
'J J. 
~ , 
~ , 
· ! • • !f 
" •• 
•• • .. 
- ! • -. , . -. " . · , 
~l 
~I 
I i 
I" , 

~ --



TM 11-800 
.1 SIGNAL CORPS 

circuit by which the frequency of the transmitter is controlled is con­
tained in the transmitter tuning unit being used. When the trans­
mitter tuning unit TU--6-A or - B is employed and the BAND 
CHANGE SWITCH A is in position 2 (fig. 20), the oscillatory 
circuit comprises the tapped coil 601 and the variable capacitor 607. 
Moving the BAND CHANGE SWITCH A to position 1 places the 
fixed capacitors 603 and 613 in parallel with the variable capacitor 
607 ,and enables this tuning unit to coyer the lower ranges of its 
frequency band. Continuous adjustment of frequency is accomplished 
by means of the variable capacitor 607, control B. Controls, coil, 
and capacitors of the other transmitter tuning units (fig. 20) are 
arranged for similar operation on either one, three, or four bands, 
depending on the unit. In each tuning unit, both coils and capacitors 
are thermally compensated to reduce frequency variation due to nor­
mal changes in air temperature. Subsequent discussion of the master 
oscillator circuit is limited to the circuit shown in figure 12, which 
results when transmitter tuning unit TU--6-A or - B is used with 
BAND CHANGE SWITCH A on position 2. The radio frequency 
voltage across the lower half of the coil 601 provides the master 
oscillator grid excitation voltage. The coil is also tapped an equal 
number of turns on either side of the center tap. Tlie grid excita­
tion voltage for the power amplifier is furnished through capacitor 
609. The master oscillator grid excitation voltage is obtained through 
capacitor 610, which also blocks the d-c plate voltage from the grid 
circuit. Resiswr 11S3 and choke 1184, in parallel, are connected in 
series with the grid of the master oscillator tube to preYent the gen­
eration of parasitic oscillations. The plate voltage for the master os­
cillator is fed to the tuning unit through radio frequency choke 1106, 
which, with capacitor 1105, prevents radio frequency current from 
flowing into the power supply. Resistors 1109 (three in series) func­
tion as the master oscillator grid leak which provides the required 
operating bias for the master oscillator tube from the rectified grid 
current. Part 1108 is a radio frequency bypass capacitor. Grid choke 
611, in conjunc~ion with resistors 1109, serves as the necessary d-c 
path from the grid to the filament, maintaining at the same time a 
high impedance to the radio frequency grid excitation voltage. Ca­
pacitor 1104 is the calibration reset by means of which the master 
oscillator tuning circuit can be adjusted to correspond to the calibra­
tion chart whenever the oscillator tube is changed. This capacitor 
is adjusted through a small port in the front panel to the right of 
TEST KEY. Capacitor 1103 is a sealed capacitor which provides 
the necessary thermal compensation for any frequency drift nonnally 
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caused during warming up or by variation of the temperatore of the 
oecillatol' tube. 

b •. P01Defo amplifier circuit.-(l) The .power ampli6er circuit is . 
schematically i1lU8trated in conjunction with the master oscillator 
cireuit in figure 12. The power amplifier plate tank circuit, by means 
of which the plate load impedance ia adjusted, is eontai.ned in the 
tranf!Dlitter tuning unit. When the transmitter tuning unit TU--6-A 
or -B is employed and BAND CHANGE SWITCH A is in position 
2, the pla.te tank circuit comprises the coil 621 and variable c.pacitor 
621. Moving BAND CHANGE SWITCH A to position 1 places 
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• 
the fb:ed capacitor 628 in parallel with the variable capacitor 627 
and enables this tuning unit to cover its lower frequency range. 
Continuous .frequency adjustment of the plate tank circuit is aecom· 
plished by means of the variable capacit.or lS27, control C, P. A. 
tuning controls, coil, and capacitors of the other tranemitter tuning 
units are. arranged for operation or either one, three, or four bands 
as mentioned in tbe discussion of the oscillator circuits in (II above. 

(2) Subsequent discussion of the power amplifier cireuit is limited 
to the circuit shown in figure 12, which results when the transmitter 
ban;ng unit TU--6-A or - B is used with BAND CHANGE SWITCH 
A on position 2. The power amplifier grid receives excitation 
through capacitor 609 from the master oscillator tank coil. Capaei • 

. tor 609 also keeps the master oscillator d-c plate voltage from the 
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power amplifier grid. The power amplifier negative grid bias is 
obtained from the 80w of rectified grid current through resistors 
614, 1112, 1113, and 1114. Choke 608 provides a low resistance path 
for the d-c grid current but a high impedance path at radio 
frequeney. 

(8) Plate voltage for the power amplifier is appJied through the 
modulation transfonner 1164, the radio frequency choke coil 1118, 
and the tank coil 621. The capacitor 1117, in conjunction with choke 
coil 1118, prevents radio inlquency currents from 80wing into the 
power supply. The neutralizing capacitor 612 in the tuning unit 
forms a part of a bridge circuit, including the power amplifier grid 
plate capacitance. Balancing this circuit by means of capacitor 612 
prevents any interaction of the power amplifier on its grid input 
circuit, tlius eliminating tne possibility of self·Q9(lillation of the 
amplifier. All transmitter tuning Qnits are properly balanced or 
neutralized at the time of manufacture and should not require adjust· 
ment in service unless the setting is accidentally disturbed. The 
power amplifier is inductively coupled to the antenna circuit by 
means of a tapped inductor 628, the taps of which are selected by a 
panel-controlled tap switch 629, ANTENNA COUPLING SWITCH 
D. Sufficient variation in coupling is provided to allow operation 
into a wide range of antenna reactances. 

c. M odulation.-Modulating voltage is applied t,o the plate circuit 
of the power amplifier by means of the modulating transformer 1164. 
The modulator tubes 1161 and 1162 are operated in a push·pull, 
class B circuit in which they are biased almost to plate current cut-off, 
dra.wing 20 milliamperes together. The modulator tubes receive 
excitation from the speech amplifier tube 1154, through an interstage 
transfonner lUi7. The secondary of this transfonner is loaded by 
resistors 1181 to reduce the effective load varia.tion caused by modula­
tor grid current. Plate power for the speech amplifier is obtained 
from the positive high voltage supply through resistor 1156, which 
limits it to the proper ' value. Capacitor 1155 (1197b) serves as an 
audio frequency bypass for this power SOllI·ee. Receiver side tone 
for monitoring the transmittA>d signal is provided by a tapped wind. 
ing on the interstage transformer 1157. Switch 1179 selects the 
proper tap on this transformer winding to give the proper side tone 
level if this feature is used. ' 

d. Tcm.e, ccm.ti1W,()U8 wave, and voice operation.- (l) The TONE 
C. W. VOICE switch,J141 (fig. 11), serves to select the desired type 
of transmission. It performs the following functions: 

(a) Controls the modulator fila.ment& 
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(b) Controls a line-compensating section of the filament resistor 
(fig. 13). 

(c) Controls the oscillator feed-back circuit for side tone on con­
tinuous wave and tODe operation. 

(d) Connects the microphone circuit to the input transformer ll49 
for voice operation. 

(2) With switch ll41 in the TONE position (fig. 14), capacitor 
U42 feeds back energy from the s~h amplifier plate to its grid in 

ill I).C operation. 
P'Ioo .. 1I.- lbodlo tl'anomltttr BC-IOI-I ") AI.men! d.""'I- tunctionol dlavam. 

the proper phase relation to cause oscillation at an audio rate. and 
thus the required tone voltage is generated. The secondaries of input 
transformer- ll49 and internage transfonner ll51 are resonated by 
capacitors llOO and llBO, respectively, to provide the required tuned 
ci.rcuits in both grid and plate circuits of the audio oscillator. The 
t.u ning of these circuits is such as to establish a frequency of oscillation 
of MlO to 1,000 cycles. Resistor ll61 on the primary of input trans­
fo~r ll49 serves to stabilize the grid excitation of the speeeh 
amplifier tube. 
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(8) When set at C. W. (fig. 15), switch 1141 shuts off the modulator 
tubes by removing the filament voltage. The speech amplifier fune­
tions the seme as for tone operation, although it furnishes only the 
side tone audio fnquency signal for monitoring the continuous wave 
transmission. 

(4) Set at VOICE (fig. 16) , switch 1141 disconnects the tone capaci­
tors 1142, 1150, and 1180, connects the microphone circuit to the primary 
of the input transformer 1149, and makes the modulator tubes opera­
tive by connecting their filaments to the low voltage supply. Poten­
tiometer 1148 is the speech INPUT LEVEL control. The speech 
amplifier will then receive its excitation from the microphone by means 
of input-transformer 1149. The transmission is monitored through t.he 
receiver side tone circuit. 

e. BiatJ voltagu.-Bias for the modulator tubes is obtained from 
potentiometer 1113, and bias for the apwch amplifier from potenti­
ometer 1114 (fig. 14) . These potentiometers form a part of the power 
amplifier grid leak, the voltage acroes them resulting from the recti­
fied grid current of the power amplifier. Capacitors 1144 and 1100 
serve as a low impedance bypass to ground for the tpeech amplifier 
and modulator bias, respectively, atau~io hequencies. Both the modu­
lator bias control (labeled MOD. BIAS), and the speech amplifier 
control (labeled S. A. BIAS), are accessible in the tube compartment. 
The speech amplifier grid bias is usually adjusted at the factory, and 
its value is not particularly critical. 

f. Keying.-Keying of the transmitter (fig. 12) is controlled by 
means of resistor 1115, one end of which is connected to negative high 
voltage and to all grid circuit returns, and the other end to negative 
filament or ground potential. The keying contacts of relay 1165 are 
connected acroes this resistor. When the keying contacts are open, the 
voltage drop across 111/S is such that the grids of the tubes are nega­
tively biased beyond plate current cut oB, stopping oscil1ation. When 
these keying contacts are closed, resistor 1115 is shorted and normal 
grid biases on all tubes are reestablished. Operation of the keying 
contacts is accomplished by supplying power to the antenna switching 
relay 1165. (See fig. 17.) Power is supplied to this relay when the 
key, test key, or the microphone button switch is operated. Operation 
of the antenna switching relay performs the following additional 
functions: 

(1) Disconnects the receiving equipment from the antenna. and 
grounds the receiver input circuit. 

(2) Connects the transmitter to the antenna circuit. 
(8) Keys the side tone circuit. 

• Or J' .1 ""'" 
UNIVElII!T'I' Of {AlIfORNIA 



• 

• 

~. 
~ ~ 

.~ 

~i8 

T1I[ 11-800 
BADIO TRANSMITTE-RS BC-UH-( - ) AND BC- AA- llill iil7 

• ~ 
~ 

• ~ 

~ -

-!i • 

• = -

, 

~ • 

* • 

~r , , 
c:."t- -• , -

~§ 
• 

~, ol",,", 
UNIVtl1'im OfUUfORNlA 

0---~ ~ 

" 
, 

+ " ~ 
I 
~ , 
• • 
~ 
> 

• • 
0 , 
" • • • • ! . · , · , -. " .-., -~ , , •• , ' = ' . , • • , 7, 
u • 
> • • • , , , 
• , 
• • • I • > -• • • • 0 • 
" 



T:a 11-800 
117 SIGNAL CORPS 

g. Filament ci1'eUU.-Tbe transmitter is so designed that it can be 
operated from either a doe source or an a-c source in connection with 
a power gupply unit consisting of a high voltage rectifier for plate 
supply. a low voltage rectifier for the control circuits, and a trans­
former to furnish 'a-e filament supply. The A-C D-C switch 1195 
(113~1187) (fig. 11) perfarms the cil,cuit changes to allow the trans­
mitter to be operated from either source. 

(1) In the a-c position (figs. 18 and 18) the filamen~ circuit is sep­
arated from the control circuit, and the normally groWlded side of the 
filament is disconnected from ground. Capacitors 1107 then Berve to 
maintain the tube filaments at ground potential with respect to radio 
frequency currents. When operating the filaments from an a-c !I(lUrce, 

the center tap ot the transformer which supplies heating current to 
the filament8 is groWlded, providing a high voltage return circuit. ' 

(2) Under the condition of doc filament supply (fig. 17), resistor 
1188 is used to adjust the fiJament potential to -approximately 10 volta, 
88 indicated by the red· line on voltmeter 1138. The midtap of this re­
sistor is connected to the power soUrce. One side ,of the resistor is 
used for the adjustment of the filaments of the tubes used for continu­
ous wave operation and the other side for. the modulator tubes. 

(8) Provision is made to short out a I!eCtion of the continuous wave 
filament resistor by means of one section of switch 1141 (figs. 18 ~d 
~7) to compensate for the increased line drop which occurs when 
the modulator filaments are lighted. This arrangement makes it Wl­
neces!9ry to readjust the voltages when changing from continuous 
wave to tone or" voice operation. A portion of the resistor" may be 
short-circuited by the 12V. 14.2V."switch 1190 (1139, 1140) (fig. 17), 
so that the ~rrect fil8J!lent voltage may be appl~ed both when the 
power supply storage battery is being charged and when-it is not being 
charged. Switch 118:i connects filament voltmeter 1183 to either the 
continuous wave or modulator tube filaments. If the filaments are 
open.ted from an a-c source, resistor 1188 serves only 88 a compensating 
resistor to eliminate the need for readjusting the filament rheostat when 
changing from continuous wave to tone or voice transmission. 

h... Antenna tuning equipment.-The antenna tuning equipment on 
the transmitter is capable of tunin'g practically any antenna to fre­
quencies between 800 to 12,500 kilocycles. Inductive loading in series, 
and series and parallel capacitive loading is provided. The selection 
of a suitable tuning circuit and its subsequent tuning are readily ac­
complished by observation of the ANT. CURRENT meter and TOTAL 
PL. CuRRENT meter. The latter meter by its sharp rise at res0-

nance of the ant.enna circuit indicates m06t exactly the point of 
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resonance. Detailed data on adjustment of these controls are given 
in par agraph·17e wh ich also describes lhe fu nctioning of the circuits. 

28. Antenna tuning unit BC-306-A.- This antenna tuning unit 
is a tapped variometer. (See fig. 19. ) In oper ation it furnishes the 
addi tional series inducth'e renctance loading required for resonnting 
the antennas used with tuning units TU-3--A or - B, T U- 22-A or - B, 
and TU- 26-B on frequencies below 800 kilocycles. The antenJlns 
used at these frequencies nre largely cllpacitin in their load ing effect 
on the transmitter. The nmount of inductive ri!uctance requi l'ed is 

BAni A 7h:Ins. 
- --, , 
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""(l U .~ 10.- }. ntenna {unlng uliit nC-300--A-.~hematic dlagra .... 

selected and adjusted by It variable rotor, contl'ol ANTENNA VARI­
OMETER F, and a three-ga ng tap switch 1501, control ANTENNA 
VA RlOM E'rEH S WITCH E. T he three-gllllg type of switch con­
sl l"llction allows (\I'rnngement of ciJ"Cuits so thut the BC-306-A is cut 
out of the antenna circuit when contl'ol E is on tup 1. Thrlee ter­
minals are provided on BC-306-A_ One, the ground terminal, is 
connected to the shield and frume of the un it. The othel' two, marked 
A- TRANS. nnd B-ANT., ser\'e to connect the ANTENNA VARI­
OMETER F , 1502, in ser ies with the Il ntenlla system of the set . (See 
fig. 9.) 
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SlxmON IV 

SERVICING AND REPAIR 
P .... c ... p!> 8eniclna ________ ~ ___ ___ _________ __________ _______ ___ ________ __ _______ __ 2t 

10Bpec1:[Onll __ _ ____ _ _ ____ ___ _ .• ___ _ _________ __ ___ ____ __ ____ _ ___ _ ~ _ _____ ____ 30 

Lubrication ______ ___ ________ ___ ___ ___ _____ _______ _ _ ___________ _ _________ 81 
P~ure [0 locating tnluble ___ ___ ___ ____ ___ __ ___ ___ __ _____ ___ __ ___ ______ 32 
Repa[rr _____________ _______ __ ____ __ ___ __ ____ ____ ____ _ _ _____ _ ____ __ __ _ 83 

NorQ18.1 "altaI(!, current, aud resl.8tan<:e readlogs... __ ____________ ___ ___ _____ __ 34 
Spec[al adju6tmeot6__ ________ _ _____ __ _ __ _______ _____ _____ ___ ____ ___ ___ _ _ 3:1 
Vacuum tube charaeterlst ICII_~ _______ ______ __ ___ ___ ~ ______ _ ~_. ___ _ __ __ _ _ __ SIJ 

29. Servicing.-Cautioll: Observe care in servicing this radio 
equipment. Make only such repairs as are indicated in paragraph 33. 
Servicing should be a~tempted only by competent persopnel supplied 
with adequate test and repair equipment. An inexperienced operator, 
in attempting to locate and repair trouble which a competent man 
could do in a few moments, may damage the equipment to such an 
extent that it will require shipment to a depot for repair. 

30. Inspections.-a. Daily impection.-Give the equipment a 
thorough inspection before and after each day's operatign to make 
sure that it is ready for use at any time. This inspection includes 
examination of all cordage for proper f&Stening and for damage. 
Enmine all a.ooessible components for dirt, and clean if necessary. 

b. Fifty-how inBpection.-Make a thorough inspection of the com­
plete installation after every 50 hours of operation. This materially 
aids in securing uninterrupted performance in the field. The pro­
cedure for this illllpection is as follo"'8: 

(1) Clean accumulatE-d dust and dirt from all units, using an air 
hose or bellows, paying particular atwntion to the loading coil 1170 
in antenna compartment of the radio tranSntitter. (See fig. 2l.) 
IlllIpect the rotating coil 1167 in this compartment, and cleal\ the 
winding, contact roller, and roller shaft thoroughly with carbon 
tetrachloride and a clean cloth. 

(2) Make certain that all wiring is in place, that all mounting 
brackets and support.s are rigidly fastened, and that all DUts and 
machine screws are supplied with lock washers and are tight. 

(3) Determine that cords are not damaged and that all ground 
connections are secure. 

(4) Inspect plugs for proper fit and plug sockets for comprerlSed 
pin springs. Pin springs which have taken a permanent set can 
usually be restored by a. very light hammer blow at the end of the pin . 

(5) Make certain that all cartridge fuses are held tightly in their 
clips. A loosely held fuse should be removed and the clips bent by 
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hand until they grip the fuse tightly. Clean clips and fuse ends. 
Clean aU contact surfaces. 

(6) Inspect high voltage vms by removal from the mounting. 
Carefully clean all contact surfacell and replace fnses. 

(7) Inspect keys, and microphones for defoctive cords and dam­
aged plugs. 

(8) After the inspection is finished completely reengage all plugs 
and sockets. Insert all tubes all the way into their corresponding 
""k .... 

31. Lubrication_- Lubricate transmitter in accordance with chart 
below. Do not U8e excessive amounts of oil or grease and do not 
allow electrical connections to become greasy. MaIre sure that lubri­
cants and oilholes are clean and free from sand, grit, or dirt. These 
abrasives are the chief cause of bearing wear and the reoeseity for 
bearing replacement. 

LUBRICATIO~ CHART . • . 

.-~ lA;Ibrl .. ·..,. pOl"", LIli>rk>el:al...,.;l -.." .... W' ,-..... traDllllltter 8wi.teb ,hatte, 8AE 20 min_ Vw, thio Imme diately 
B C- 191 -( · ) " v 'e r nler era! all. 111m. .flu appo-
BC - AA-1II1 m e eba _ ratul t. tbor-
and tn,nllllitter n1em.,pivot, nuS bly 
tUlliDI unite. bearinp of eleaned. 

keyln( -~,. 

Radio tran,mltter 8witeh roo_ Wbite pet- V.", thin Immediately 
BC - 191 -( · ), too ... rolatum. film. "'" -ppo-
BC - AA - 191 ra~UI t. tbor-
~d trarumltte:r ouSbly 
tunins un it.. cleaned. 

. . 
32. Procedure in locating trouble.-a. Speed in locating trouble 

in equipment is essential. Frequently after much time has boon wasted 
searching for the cause of equipment failure, the trouble is found to be 
so minor that only a few minutes are required to correct it. Follow a 
systematic process in eliminating possible causes of trouble when fail­
ure does occur. It is useless to remove the shields from the transmitter 
and to institute a thoroughgoing continuity check of the transmitter 
circuits w!J.en the symptom of trouble is a lack of voltage or current 
indication. The common-sense thing to do first is to check the cords, 
plugs., an4 fuses in the transmitter and power supply equipment­
They often are so,urces of trouble, If they are not at fault, the simple 
act of checking, which takes II. fe"lll' minutes, eliminates them 88 a 
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possible cause of the trouble. When this has been done, and not before, 
it is time to undertake a close e.zamination of the power supply equip­
ment and the transmitter itself. Always check the obvious and simple 
things first. Make sure the cords are actually connected to the power 
supply, and be certain the plugs are making contact in their sockets. 
If batteries are used, check to see that they are· not discharged and 
that cable connections are correctly made with respoot to polarity. 
Daily inspection of the equipment will serve to minimize failures due 
to minor faults such as cordage breaks and discharged batteries. 

NOTII. - Wben expolllld to conditions of eJ:ce!IIIlve humidity, the tUllIImltter may 
tall to operate proper~ becaU8l! ot mOisture accumulatlon acl'OSll hllmlators or 
lnaulatlng structul'flll. Take every precaution to keep the hllltallation tree trom 
molature. Manr or the nnll pBn. compr!alng tllClll! traosmitters are readily 
damared by exc ·,'ve or abrupt application. ot heat. A free now ot warm IIlr 
through a ebagill will acrompliBh the desired drying 10 1e811 time than the 1Ipp1.1-

cation or ve!'J' wllnn air without a tree now. 

b. The trouble chart below lists a number of typical troubles which 
may occur in this equipment. Note that some of these are caused hy 
failure to adjust the equipment properly when setting it up. Always 
recheck installation and tune-up procedure before operating ~he equip­
ment. 

TROUBLE CHART 

No filament volt.ge. Cording prop­
e rly connected. 

Filament voltage normal 011 C. W., 
h igh on TONE and VOiCE. 

No pillt.c curren t. Filament voltage 
normal. Cordi! connected prop­
erly. 

• 

, 

Open fuae or breaker in power Bupply. 
Short-circuited power cor<!. Ol'fln power 
cord. Transmitter tuning unit not fully 
inserted in tralll!mitter (e&fety interlock 
Bwitcll clOOle8 only when tuning unit is 
fully i!Ulertod). TONE C. W. VOICE 
ewitch defective. Filament resistor 1138 
defective. 

Modulator tubee burned out. Filament 
reeistor conneetiOIl board eonneeted 
improl'fl rl y. 

Defective high vol~e nord. Burued out 
high voltage fUllC m powcr Bupply or in 
transmitter. Fuse failure is Mused by 
fail ure to follow tuning prn<::edure 
e:u.ctly (eee par. 17) 0' by defective higll 
voltage filter condensers 1120, 1163 
{11117a, cJ, 1105. Open reeistor 1115, 
defective plate current meter 1121 will 
cause lack of plate current 110150 . Check 
action of keying relay 1165. 
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8,..,ptoml 
- -----
Very high plate current on contin­

uoua .. ave operation. No radio­
frequency output on any position 
of eontrol D. Control C ,.,i11 ';ot 
reaonate. 

No pronounced plate current dip 
when control C is t uned. TOTAL 
PL. CURRENT meter reading is 
high. Tuning of oontrol C shifte 
IIOmewut l1li antenna cootroJa.are 
tuned. ANT. CURRENT meter 
~ing normal. 

Po,.,er NDpll6.er will not. 10*<1 on 
continuoU$ wave operation (total 
p~te current dOell not inerer.ee 
,.,ith tuning of antenna). Tuning 
of control C is normal. 

• 

Total plate eurrent 150 milliampeffil 
on continuoU$ wave operation at 
Jel!()nanQC of control C. Control 
D IMlt at I. Antenna circuit de­
tuned. TOTAL PL. CURRENT 
meter di~ sharply at retIOnance of 
eontrol C. Reaonance IICttin,!!: of 
C is off CfJlbration chart figure.. 
Filament voltage and other 
cheeks are normal. 

Total plate current high on oontin­
UOUI wave operation at aJl settings 
of eontrol D. Low radio fre-

· quency output on ANT. CUR­
RENT meter. Plate currcnt dip 

· at reflonanoo of control C is very 
amall. P. A. tube checks perfect. 
Condition existS with all trans­
mitter tuning unite lupplied with 
~ •. 

Pro-.,ble "Il8I!I 

-----
M. O. tube not functioning. Replace if 

defeetive. Check high voltage and 
filament circuite of mllllter 06Cillator 
circuit for continuity. 

Antenna loading on po .. er ftmplifier too 
great. Reduee by placing control D 
at a lower IMltting. (See aleo paragraph 
17e(8).) Check P, A. tube. CbeIlk 
grid blllll voltage on thiII tube. U low, 
check reeiltanee from pin G of .eoolF:d 
1110 to frame. (See resiBtanee chart, 
par. M.) 

Check IUltenna for poor jointe, leUy io­
.ulatolll. Check connectioM to outpul 
terminal strip. ChMk 8trip to _ I.b.r.t 
it is properly inllCrted {!lee par. 7} . 
Check pin jacka IUId pluge of terminlll 
atrlp and board. See that they aft cleu 
IUId mal::ing good con~ Bum matb 
indicate ueing has occurred. ChMk air 
gap on t>.ck of terminal strip. Set gap 
deara.nee at 0.171 inch. Cheek antenna 
tuning circulte for broken irulUlation, 
duet and dirt. 

Power ftmp1i6er probably tequire8 neutraL­
izaUon. To cheek, replaoe tranamlUer 
tuning unii with one for another f~ 
quency band IUId tune up M. O. and P. 
A. controls at a point near middle of 
frequency band covered by tuning unit. 
If operation is normal with the IMleOnd 
tuning unit, replace flnt unit and Deu­
tralize, following iD.Btruetiona in para­
graph 3Sa and b. 

M . O. tube is OIIcillating ,.,eakly, indicating 
worn out tube or trouble In Dl&IIter 
OlIcllJator clreult. Cheek tube by re­
placement. If trouble continue., make 
reelstanoe eheek of tube aoeket 1101 witb 
power turned oft". See re&istance vaiu,,", 
iu paragraph 34<:(2). 
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Tuning of oontrol C normal. No 
radio frequency current lndleation 
on ANT. CURRENT meter. 
1'ran.tmltter Inoperative by report 
from another ltation. Antenna 
oorroetly 1000ta!led. Antenna 
~witch N set at I. Contro! D On 
any position. Operating fre­
quency 10 above 3,000 kilocycle.. 
Plate cuftent about llO milli­
amperes. 

Check for burntd out ANT. CURRENT 
ammeter 1166 and diJJoonnected antenna 
or oounterpoiae. If meter Is operative 
try working with eontrol N on 2 or 3. 

With N on I at frequenciee above 2,700 
kilocyc1ee the ANT. CURRENT meter 
can be e&IIily burned out by high current 
aurgee if the antenna or COUllterpoi8e i8 
di9COnneeted from the transmitter . 
Always be l Ute that antenna Iystem il 
properly connected. 

YODQLATOa nOIlBL-.;a 

(In all CUflII below, oonilnuoua wave operation has been tritd and found to be 
normaL) 

Badly dllltorted lignall on voioe. 
Interference on adjacent channelll 

' reported when transmitting on 
tone. 

• 

No modulatiOIl on voice. Modu­
lation latiefactory on tone. P late 
current normal on tone. 

• 

, 

Improper modulator or lpee<:h amplifier 
grid bl&ll adjuatment, or defective 
modulator tubl'lol. Bad P. A. ,ube will 
eaUBe modulator and lpee<:h amplifier 
bl&ll to be of improper value. Check 
resi8tance of r&ju.to ... 1112, 1113, and 
11 r 4 . 

Check INPUT LEVEL adjustment. If 
corroot, check microphone, _ cord, and 
plug by replacemen'. &lmove high 
voltage by diaconnecting cord and 
plug PL-59. PI&oe high reeiatance a-c 
voltmeter of teet llet aCtOM terminalB 
a and 4 of transformer 1149 with tube 
filamenu on. Speak into micropBone, 
with microphone puah button Iwitch 
c103ed. On loud apee<:h I reading of I 
or 2 voltl! is normal. Check micro­
phone d-c voltage with d-c voltmeter 
between terminal 2 of transformer 
1149 and tranBmitter frame. 4.5 to 
5.3 volts (microphone pluMed in) hi 
normal . 

61 • 
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Probf.blt "u 

Nu modulation on toDe or voice. . Modulator tube. are not functioning ~ 
Plate current on tone and voice .hown by lack of plAte cunent inth FIe 
iI aame All on oontinuoua WAve on tone or voiue. Cheek ·modulator 
operation. tubes And value of modulator srid biN 

(_ chart, par. 84<1(2)) and oontinuity 
of hle:h voltage oinluite to piatee: of 
modulator tubes. Check TONE C. W. 
VOICE _itch for open cinluit. Make 

• 

High plate current. Normal read· 
ing on ANT. CURRENT meter. 
Control C properly adjUllted. 
Plate ~urrent dtcrefHei when 
voice or tone modulation " ap­
plied. 

Ditltortion on voloe. Tone tralUl­
mililion normal. Plate ~urrent 

normal. 

High hum level on voice modul .. 
tion reported by other .t.atlon&. 

certain that modulator tilame.nta lle:ht. 
If not, check connectiOIll on MOD. eoo 
oJ tilament reBi$tor connection board 
and ehaok filament re/ll.&tor lias for 
open circuit. 

Cheek &mount of antenna coupling. Op­
eration with control D advanced too far 
may cause drop in plate current with 
modulation. Cheek filament voUegM. 
Low voltage may aometimes eauee tbe 
condition. Check MOD. BlAB ad· 
jUlltment. If condition stili oontinuel, 
modulation b"a.nmorme!' JIM may be 
defective. 

Check microphone. Check INPUT LEV­
EL adjustment for overmoduJamn. 
NormaJ setting of 7 to 8 should IWinK 
pla'te cUlTent to peCJ.bof 300 milli-
&mpereo! on voice. If distortion con­
tinues, adju8t INPUT LEVEL to Jimit 
peak plate current u.-lnp to 280 mi1li­
amperes on voice. If \rouble rem_iM, 
check grid biaa and plate voJhg1'!ll of 
S. A. tube using tube IIOCket adapter 
from I- 56 or 1- 56-A teet llet a.naJy.er. 
InJl(lrt adapter in S. A. IIOCket and VT-~' 
in adapter locket. Also check reeiaton 
1181 &Cf08II termillale 3-4 and 4-5 of 
tranmormer 1167 to _ that they are 
making good oo'!tact and have correet 
reaiJltanee value. 

Check for poor ground connectiona, If the 
llet is gfOuuded. Che<lk capaeiton 
1147,1144,1160,1120,1163, 1156 (1197 
.. b, e) for open cinlult. 

33. Repairs.- Repairs other than those to cords alld soldering of 
broken conllections will not be attempted ex~pt by competent tra.ined 

Or. .1 ""'" 
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• 
repair personnel. Cords may become defect ive because of an open 
cireuit in one or more conductors, a short circuit between two or more 
oonductors, or between any conductor and ground. These defects 
OC1:ur most frequently at the point of attachment of the cord to its 
corresponding plug. These points should be examined and, where 
possible, necessary repai rs mllde. I n t he e\'cnt t hnt the damage occurs 

n.-leCN 
... ~" .~ ~l ._n.dl" Ira". ",ltt~ r IJC_ III I _( O • . " '1111 I," " e ls .ltd 'r.u~rn l "~r ,m'I", u,, 11 

rem,, '·"" '0 . It",,· locatl" " 01 1'''''''- '''''' ,-Ie", 

I lly great distance from either end of the cOI'd, it is normally impossi· 
ble to make a serviceable permanent I'epair of the cord. A new cord 
should be obtained and insta lled. H owever, in an emergency, the 
defective section of the cord may be cut out and jumpers used to 
restore the necessary circuits until a new cord can be obtained. 

34. Normal voltage, current, and resistan ce readings.- The 
IlOrm!!.\ voltage, current, and resistance readings presented in the fol -

63 
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lowing chart6 and tables are given to facilitate repairs on this equip­
ment by, servicing personnel. Note that these valUe8 are awrage 
values and maY,be expected to vary as much as Hi percent in different 
sets and when using diiferent testing instruments. 

a. N01"nfAl, voltage oolue,.-(I) Fila1n€nt.-The l~w voltage fila­
ment current consumption is based on a filament voltage of 10 volta. 

(2) Plate and grid voUage, .-Cautlon: The,e v alue, a're given ftH' 
,tJ1'Vicing perlfmn.el. M ea.Nre17l.ent, 01 high voltage, in the tt'tJAlmittn 
,.eguire l"6moval 01 ,ide ,lIield" ezprmng high v oltage ci1"CUiU. OOf!,. 
tact tlJith thue voltage! can be latal. B e Vt!'I'Y care"," when ming 
mtJcut4ring equipment on tM,e-circuit,. Olip ~ 01 the ted lMd. to 
the tra:tlMlJ.itter I,.ame and We tlu! hif/h v oltage tat prod IJ'U.pplied 
wUh the 1-56 tH' 1-66-A telt ,et (tH' equal). Wlu!n nwJcing f71,tJlUUI"fl­

. 11l81IU 01 high voltage we 01W hand only. Place the other hand in 
pocket to fI1'tJ1Jent accidental ConMct with the equipment. 

b. Normal p'lak, gf"id and {lla1n€1lt cul"renu-.-(I) S. A. plate cur­
t't'nt.-Bead by 1J.86 of tube fIOCket adapter. Should be 19 to 21 milli­
amperes. S. A. BIAS oontrol1114 is adjusted. to 86CUre this val.ue. 

(2) llodulattH' plate cu;; (;u.-Can be determined by observing the 
"increaae in total plate current reading when changing from C. W. to 
VOICE and impressing normal speech modulation. Should be 100 
to 160 milliamperes for sustained tones. With no modulation it should 
average 20 milliamperes. First adjust MOD. BIAS control 1113 to 
sooure proper adjustment of current for no modulation. (See par. ISh 
(1).) Then adjust the INPUT LEVEL control 1148 for proper cur; 
rent reeding on sustained modulation. (Current measurements are 
made after tuning the antenna circuit.) 

(3) Made,. OIcillattH' (M. 0.) plate CW"I"e'1It.-This is determined 
from reading of TOTAL PL CuRRENT meter with power amplifier 
and S. A. tubes removed, selector switch on C. W. Should be 30 to 15 
milliamperes, depending on frequency at which master oseillator is 
operating. 

(4) POWtJ1' amplifier (P. A.) plate current.-This is detennined. 
by subtracting the sum of the currents drawn by the master oscillator 
and speech amplifier from the total plate current on C. W. Should 
be 100 t<l 150 milliamperes with full antenna loading. 

(5) MMter oscillator grid CUI lent.-Measured by connecting a 0 to 
100 milliamperes d-c milliammeter in series wit.h resisklr 1109. Should 
be 30 to 50 milliamperes. -

(6 ) Power amplifier grid cul"rent.-Meesurcd by inserting a doc 
milliammeter in series with resistor 1112. Correct value 15 to 25 milli­
amperes when power amplifier is resonated properly. 

0.... "," 
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S. A. plate. __________ 

S. A. grid bias ____ ____ 
Mod. grid biu . ______ 
Plate supply ________ _ 

Keying __ ____ __ _____ • 

Side tone: 
POflitiOD L . ______ 
P06itlOD 4. _____ __ 

Microphone IlUpply ___ 

v __ 
(·P ..... .) 

." 
aHO 
n-" 

1,000-1, 100 

. 

"" 
17.5-30 

lH> 

4. 5--6. 3 

VOLTAGE CHART , 

[Uelng, 1,000 ohme per ""It, OT higher, voltmetAlr} 

0_ &--- P01ar!17. "'~ .,,"~ 

At plate of VT- 25 (eoeket MinUII. ____ _ VOICE 
1154) . 

AC1'OIII'I eapa<:it-or 1144 _____ _ Plue _______ VOICE 
AcrOBll c&pa.citor 1I00. _____ PIUB _______ VOICE 
Tanninal of 800kets S()-39 MlnuB ______ TONE 

and ground. " VOICE 
Acn)l!S n!l!u.tor 11 15. _____ __ Plue ____ ___ Aoy 

. 
A= of • switch 1179 ~ ---------- -- TONE 

ground &Cro&! an 8000- " ohm resistor. C. W. 

Acl"Ollll reeistor ll45 __ ___ ___ MiDI.LI __ ___ _ VOICE 

~ 
0 -0 

" • > 
N_ Z g 

Meuumd .... ith ,.b< ,. ainluit. ~ 
Uee tube eoeket adapter. ~ 

• 7 -• -I -Keyiog relay 1165 open. • -
Voltage is &-c. F1'equeney should 

be 600-1,200 cye!OlII. Voltage ill 

> 
~ 

higher on oontinuous ..... ve than 
on tone. U.. I- 56 or I- 56-A 

• ? 
output meter. 

MicrophoDe plugged ,.- PL-59 

> 
t -disconnected. Filamentll "0. 

on' ON switcb at ON. Micro-
pbone button switcb clO6ed. 
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-~ 
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TJ[ 11-800 
RADIO TRAN~nTTERS BC- 191-(-) AKD SC-AA- 19 1 34 

(7) Filament c",l'eJl.t.-~or vacuum tubes VT 4 C and VT-4-B the 
61Bment current. consumption is 3.25 Ilmperes for each tube at 10 volts. 
VT- 26 with series resistors 1162 and 1153 dr!\ws 1.25 amperes. Thus 
the total filament current requirements for continuous wave are 7.75 
lmperes, and for tone and voice, 14.25 amperes. 

c. Normal rtJaista~ varue",-( l) General.-Nonnal resistance 
nlues obtained by point-to-ground measurements on radio transmitter 
BC--191-( · ) in a satisfactory condition are indicated below. Com­
pa.rison of these data with similar measurements on faulty equipment, 
eombined with It logical circuit Illlalysis, will frequently disclose the 
source of trouble in inoperative or improperly operating transmitters. 
These data were taken under the following conditions, which must be 

'"0 
YT4C """ VT4C 

MOD 
YT4C 

J'lOu.c 23.-Rdl" t r.n.mltler BC-t9t - (·), ".elUUIl Illbe lIO<'~e" pJ", 10 ebual. 
"",lotI .. "" ':lluetI. 

reproduced in IUaking compnrison measurements Oil a faulty trans­
mitter: 

(a) All tubes and cords remo\'ed from the transmitter. 
(b ) Pilot light, LM- 27 removed. 
(0) TONE C. W. VOICE switch seton VOICE . 
(d) Tuning unit TU-5-A 01' - B or TU- 6-A 01' - B inserted . 
(Il ) OFF ON switch in the ON position. 
(I) Fuse FU-12 or FU- 12- A in acti,-e mount ing. 
(g) A-C D-C switch in D-C position. 
(h) MOD. FIL. C. W . FIL. switch in C. W . F]L. 12osition. 
(2) Measurements trtnn tube .!Ockets.-Tube socket pin to ground 

(chassis) resistance values are indicated ill figure 23. Resistance 
'\'lIlies within Ui percent of these should be considered satisfactory. 

(8) .VealJU1'fJ'mC1lta from cord 8ocketa.-The cording sockets p ill to 
ch~ssis measurements of resistance are shown in fi gu re 24. Th is fig­
ure repl'esellts the cord connecting socket s as viewed fl'om t he outside 
of the set. Sockets are easily ideillified by the number a nd at'l'!lIlge­
ment of the pillS therein . 

• ( 
G7 
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(4) ResiBtaNJe nuamretnel1t6 on tuning unit terminal plug board.­
The following charts give resistant'e measurements from the plug 
pins at the top of the t uning unit compartment on the front of t he 

No",· INI'tIT LEI'£/. ""frot 
s~1 41 0 J1i YU .UOII.IIAr!1 
sd 41 10 g i YIIS 60A. 

A ·()I/frIS: 

y~w is !'rum ItfI 
sliN of' InmsmilNr 

n-~ 

F,gg .. 24 .- K.o.dlo tnlDAm ltter BC- 191-( ' ), <)Ordlng """k~l~ pIn 10 ~und _lolon('OO 
ulu.,.., 

t ransmitter. The tuning unit IJlUS~ be remo'·ed for access to the ter ­
minal board. The pin numbers rUIl from left to right., facing the front 
of the transmitter, No, 1 pin at the left. (See fig. S.) Values within 
nbout Hi percent of those indicated are satisfactory . 

• 

• 

• 
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35. Sped8.l adjustment..---a. A~ equipment.-The follow­
ing au%iliary apparatus should be used to adjust radio tranBinitter 
BC-191- (·) properly. This auxiliary apparatus is not iBSUed as a 
component of tbese sets but must be obtained separately. 

(1) One frequency meter set SCR-211- A, -B, or-C. 
(2) One radio frequt}ncy ammeter (0- to I -ampere full sca1e). 
(3) One l00-micromicrofarad capacito_r , either fixed or variable, 

capable of withstanding at least 2,Il00 volts and prnferably 5,000 
volts d-c. 

(4) One noninductive resistor of a.pproximately 10 ohms, capable 
of carrying 1 ampern. 

CPS£; 

GIlD 
• 

CD ® TL·J9Z'/ 

lI'loou 2G.-li&thod of coon...,tln. phantom . ntean .... to OU tpu t 01 ra'dlo tron'mttter 
BC-191-( -) , 

NOTE.- The capacitor, n!fI lillOr, and radio f~uency ammeter a re connected 
In serll!ll, and tbe combination connected to the ANT, and CPSE. binding IJOIlI.a 
of the trll DlIlIlltter'lI output terminal $trlp to form-a dumDlJ' anteDDa load tor 
tbe tra D$mtUer. Term1n$1lI LOAD A and LOAD B are connected wtth a wire 
Jumper. Terminal' OND. and CPSE. are e1mUarly coDnecloo. Pbantom an· 
tenna A-58 IlIWed 10 !lOme organlsatlonll, may be substituted for IteInII (3) and 
(4). In tb..1.8 event, t.lle radio frequency ammeter III placed In serle. with A-68 
( see fig. 211 ) . , 

b. N61draliaation,-Radio t ransmitters BC-191- (·) are a.djusted 
fOf neutralization by the manufacturer and normally will not require 
adjustment in the field. When necessary, neutralization may be 
checked and adjusted as follows : 

(1) Connect dummy antenna (see note a above), in series with 
radio frequency ammeter, to transmitter (see fig. 26) and connect a 
shorting wire across the two ammeter terminals. 

(2) Tune up transmitter for continuous wave operation as indi­
cated in para.graph 17, tuning to a frequency near the middle of the 
frequency band covered by the transmitter tuning unit which is to 

• 
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be neutralized. Adjust ANT. COUPLING SWITCH D 90 that the 
TOTAL PL. CURRENT meter reads about 200 milliamperes. 

(3) Turn· transmitter OFF ON switch to the . OFF position and 
diiIConneet the high voltage cord leading from transmitter to power 
equipment. . 

(4) Remove tube compartment shield. 
(6) Remove power amplifier tube (VT .. C) from its BOCket 1110 

and cover one filament pin with a piece of paper or tape (see fig. 23 
for location of filament pin) and replace the tube. (When trans­
mitter is turned on now the filament of this tube should not light.) 

(6) Place TONE C. W. VOICE switch aD C. W. 
(1) Set OFF ON switch at ON. 
(8) The FIL. VOLTS meter will now read more than 10 volts 

when the C. W. FIL MOD. FIL. switch is set at C. W. FIL Remove 
C. W. FILAMENT link (the 12 VOLTS or 14 VOLTS link, depend­
ingon power supply, see pars. 14 to 16, inel.) and adjust until a reading 
of a little over 10 volts is obtained. 

(9) Place OFF ON switch at OFF and reconnect the high voltage 
cord. Remove piece of wire shorting the two terminals of the 0- to 
I-ampere radio frequency ammeter. 

(IO) 'Set OFF ON switch to ON and press TEST KEY. If trims· 
mitter tnning unit is not neutralized properly, an appreciable de8ec­
tion of the 0- to I·ampere radio frequency ammeter will occur. 

(ll) Release TEST KEY and remove CAT,rnRATION CHART 
by unscrewing the four knurled screws at the corners. 

(12) With a screw driver, unlock neutralizing capacitor lock by 
turning screw one-quarter turn counterclockwise. 

( IS) Prees TEST KEY and rotate neutralizing capacitor control 
until the current indica.ted on the 0- to I-ampere radio frequency am­
meter is reduced to zero. 

(l4) Adjustment of this control reacts on the tuning of the power. 
amplifier; therefore, alight readjustments must be made on the P. A. 
TUNING and antenna controls. If the 0- to I-ampere meter shows a 
current indication after this adjustment, repeat operation (IS). Re­
peat operation (14) once more and then operation (IS) if necessary. 
This completes the neutralization. Release TEST KEY and set OFF 
ON switch at OFF. 

(16) Lock neutralizing capacitor control in its final position by 
rotating screw lock one-quarter tum clockwise, using the screw driver. 
Replace CALIBRATION CHART. 

(I6) Disconnect high voltage cord sgain and remove paper cover­
ing the one filament pin of power amplifier tube. 

11 , ~. " 
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(11) Set OFF ON switch at ON and replace C.W. FILAMENT 
link of filament resistor connection board in itB original position 80 

that filament voltage reads a little over 10 voltB 'again. 
(18) Set OFF ON switch arOFF and reconnect high voltage cord. 

The set is now ready for nonnal operation. Note that proper adjust­
ment of the neutralizing control usually occurs when the neutralizing 
capacitor plates are about half meshed. 

Nors.- A ftl'1 accurate metbod of clIedllnc neutnlltu.tloD II by UIIe of a calblJde 
l"I.y OICWOBC:Ope. Tbe dummy or phantom antenna and the mlo freqneDCJ' &m­

meter are not UIIed. DIIK'OODect the antenna and oonnect the Tertical piau. of 
the oaclll ....... {)pe to the LOAD A. and OPSE. termln,11 of the output tenn1nal board. 
Perform operatloD.l (8) 1hrottch (10). Place the ANT. IND. TUNING If at dta1 
sero with the ANT. CIRCUIT SWrrcB. N OIl pos:I.t1on a. Select a point on tbe 
M. O. dill DIlCl,r the:tOOO readlnr It the tWlln, uoJt hal no bend ..... teh. and Ileer 
the IiOO readlnr OIl the hlghett band it fbe unit haa I band IIWI.tc:h. TWle the 
po_r ampli1ler to retOnaDCe as abo»m by a maximum amplitude of radio Ire-' 
Qtlency camer on the oerllloeoope. PiOCed by tWilne the neutnllslD& cont!'Ol, 
behind the tunlD& ehart, tor a mlnlmum ,amplltude on tbe tll!P!lI0ec0pe at the lIADKl 
time malntalnin, the power amplifier in tone. When the belli minimum II reached 
with the power amplil'ler In tune, tbe Innin, unit ill neutral"~~. In the 10WU 
rrequency tunlD& unite. the 0IC1Il08<.'0pl! pick-up wUJ be practically En) at DeU­

traU:tation. while on the hliber frequency nnlta, colUllderable amplitude 'W1ll,tru be 
noticed from Itray ~uud currentl. Now perform operattolll (U) tbroop (18) , 

c. S~ech ampli{kr grid Ow ad;Wtment.-The grid bias on. the 
speech amplifier is adjusted by the manufacturer and seldom requires 
readjustment in the field. The adjustment is not c.ritical. Should the 
initial setting become displaced, remove the tube compartment cover, 
and set the S.A. BIAS control between 6 and 7.5 by inserting a !!Crew 
driver in the dial rotating device at the lower left of the B.A. BIAS 
control. 

d. Oalibrat,ion re&ef.- ( l) The calibration of the transmitter soould 
be checked periodically, employing the frequency meter set SCR--
211-A, - B, or -C for the purpose. It is most important that the calibra­
tion be checked wheneveI' the master oecillator tube is changed. If the 
check indicates that the transmitter varies more than 2.5 kilocycles 
from the frequency indicated on the calibration chart, the oscillator 
frequency should be adjusted as follows. (There is no reset adjustment 
on the BC-AA- 191) : 

(a) Warm up transmitter for at least 30 minutes, with antenna 
tuned for rated output, prior to adjusting. 

(0) Adjust transmitter for continuous wave operation, tuning to 
approximately the hi,zhest frequency which can be reached, using 
transmitter tuning unit which tunes over the highest frequency range 

72 , Oric}i .1""'" 
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authorized for the radio aet. Use data on calibration chart and 
approach this setting from the lower dial readings. 

(II) Set frequency meter set SCR-211-A, -B, or -C to frequency cor· 
responding to that of the transmitter. 

(d) Open calibration reset port located to right of TEST KEY 
(fig. 4) by turning it, and with a screw driver adjust calibration reset 
capacitor 1104 slowly, until the transmitter zero beats with the fre· 
quency meter, as determined by listening with the phones of the fre· 
quency meter. (For a fuller explanation of zero beat adjustment, see 
par. II) and TM 11-800.) 

(e) Close calibration reset port. 
(2) The calibration is now correct for this particular transmitter 

tuning lU}it and fairly accurllte when using the other ttffiing units 
supplied with the transmitter. 

36. Vacuum tube characteristics.-For the benefit of personnel 
servicing the transmitter, the following data on tube characteristics 
are given: 

Tub«! VT-4-B and. VT-+-C TubeVT-26 

COmmercial equivalent. ___ ._ . 211- Commercial equivalent_ 210 
Fil. current ....... _ .. _ .. _. __ 3.25 amp Fil. current_ .. _._ .. ___ 1.25 amp 
Fil. voIUl __ .••• _ •• _ •• _ •• _._ . 10 Fil. voltll _____________ 7.5 

Aft claaB C radio frequency All clus A audio am-
amplifier (oontinuoull wave): plifier: 

Plate voltll . __ • __ •• __ • __ __ 1,000 Plate volta _____ _____ 425 
Grid voltll_. ___ ____ _ •• ____ -175 Grid volts _________ • - 40 
Grid current __ • __ _________ 18 rna Plate current ____ ___ 18 ma 

-Maximum ___ __ ______ _ &l rna Plate retli8t&noo ______ · 5,000 ohm8 
Plate current ___ __________ 150 rna Transconductanoo __ . 1,600 umho8 

Maximum ___ __ .•• ____ 175 ma Mu. ___ . __ . __ . __ . _. 8 
Muimumplateinput. _____ 175 watts 
Muimum plate dil!8ipation . 100 watts 

SronON V 

LIST OF PARTS 
Paracraph 

'Table of replaceable partll___________ _______ __ _________________ __ _ 87 
Identical and Interebangeable partll______________ __ ____ _______ __ ________ 88 
JianUiactn.re1"ll. aDd tbei.f addre'NII-___ n ___ nn________________ 89 
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37. Table of replaceable parts.-a. Radio transmitter BO-I91-C· ). 

--I No. BlOck No. Name Deoc,lplloa "'-~ M'. D .... tq No. OK 

- - - - - ------ -I-----f-------
1101 
1102 

1103 

11 04 
110.; 

1106 
1107 

;'j;! 1108 

• 

1I0il 

1110 
III I 

Ill2 

1113 

1114 
Ill5 

2C6IQI /S2 __ ____ . _ SOCket .. ___ . __ _ _ For VT-4-C tube ___ . _ Hold M. O. tube_ . . .... . 
3Z9622 __ _____ ___ _ Switeh ... _._ . . • Pushbutton, nonk>cking_ Tuning unit power inter­

lock. 
_____ __ ___ ___ __ __ _ ., Capa<::itor, vari- I Therm-.loompeOl!tltor . _ 

able. 

-3DAH~~~~_-_-.-_-~ : l Ca~~~-r· __ .- ~ ::: ~~~~~! lf~ -,l:- - , {)%-.-
2,500-v. 

2C6191AJD L . __ __ CoiL __ . .. _ ... R.f. choke_ .......... _ 
3DA2Q--6 _____ . __ __ Capacitor ___ _ . _ O.02-mf, ± 1O%, lOO-v . 
3D9100-12 _______ . _____ do ___ ______ O.OOOl-mf, ± 10%. 

I ,OOO-v. 
3Z625-0. ____ ___ .. . 1 Resistor . ____ ._.1 Wire-wound ceramic 

2,SOO-ohm6, ± 6%, 
l .... w . 

2C6191/S2 ___ ___ __ I Soeke~ __ -- - - - - - For VT---4-C tube __ . -- -
3D910Cl-t2 ___ ____ . Capac' wT _ ___ .. O.OOOI-mf, ± 10 %, 

3Z6400-L ___ ____ -I Resi8tor __ .. __ _ _ 

2C619IAIR3L __ ___ 1 Resistor , vari -
able. 

2C6 l91AIR3L .. .. _ .... _do_ .. ..... 
3Z6720 .. _ . __ ..... Remtor __ . __ .. 

1.OQO...v . 
4 ,OOO-ohm, 16-w, wire­

wound eerlWlle. 
3,OOO-ohm potentiome­

ter, no taper. 
.... do _ .. _. ________ _ . 
200.000-0hm, ± 10%. 

I-w, insulated . 

Therma l oompenaation of 
M. O. 

Calihral.ion rcset __ . ___ _ _ 
M. O. platebypa.",,_ ._. __ . 

M . O. platefilter ___ _ .. __ _ 
Filament r . f . byplll!8 __ . __ 
M. O. grid. r . f. bypM'L __ _ 

M. O. grid biNl _______ __ _ 

Hold P. A. tube _____ ___ _ 
P. A. grid r. f . bypaae ____ _ 

P. A. grid biM __ __ __ ___ _ 

Mod. grid biM. ___ ___ __ _ 

S. A. grid biM ___ ___ _ . __ 
Keying biM circuit. __ .. .. 

GE 
GE 

GE 

GE 
CD 

GE 
CD 
CD 

IRC 

GE 
CD 

IRC 

VAX 

VAX 
IRC 

Cat. 74615940 1 
K-7870464PI 

ML7462641Gl 

ML7462641G I 
P7761442Pt12 

ML7461859GI 
P77614431't22 
P7761443Pt23 

P7761626Pt7 

Cat.7461 594GI 
P7761443P23 

P776l481Pt10 

K7870710 

K7870710 
P7761481PZ7 

~ 
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1116 

1117 
1118 
1119 

"1120 
1121 

1122 
1123 

1124 

1126 
1126 
1127 
1128 
1121) 
1130 
1t31 

L 1132 
11" 

1134 

3Z6725 _____ __ ____ I ___ __ do ________ .! 250,OClO-ohm, ± 10%. 

.l-w, inaulat.ed. 
3DAI- 9 ______ _____ C.pacitor. _-' ___ O.OOI-mf, ± 1i%,4,!iOO-y_ 
2C619tA{DL _ _ _ _ _ Coil. _ ~ _ _ _ __ _ _ _ R. f. choke ___________ _ 
2C6191 A{D2 __ __ ____ ___ do __ _______ _____ do _________ __ __ _ _ 

2C61 91 A/Co____ _ _ _ Caplll':itor _ _ _ _ _ _ I_mf, I ,200-y, d-e _____ _ 
3F222_L __ _______ _ Ammeter 1822_ _ 600-ma d-<l , b10eked in 

white from 210 to Z20 
m • . 

2Zo927 _________ __ Lamp LM- 27___ Mazda ,.4, 6.S-y ___ ___ _ 
3Z6003-3 _________ ReL!ilItor ________ 3<klhm, ± 10% , 5-w 

winrwound eeramie. 
3Z6003-3 _____ __ _ .! __ ___ do ______ __ .1 30-0hm, ± IO%, S-w 

wire-wound eeramie. 
2Z8754 _ _ _ _______ _ Socket So-54_ _ _ Cording plug receptacle_ 
2Z8741 ___________ Socket S().-4L ______ _ do ______________ _ 
2Z8739 _ _ _ _ ___ __ _ _ Socket 8O-3lL __ ____ do ____________ __ _ 
2Z8744 _ _ _ _ _ _ _ _ _ _ _ Socket 80-,.4 ________ do _____ ______ ___ _ 
2Z5533A_ _ _ _ _ _ _ _ __ Jack JK- 33- A _ _ 3-<lonta.ct jack _____ __ _ 
2Z55MA __________ Jack JK- 34-A __ 2-eont.&ctjack __ _____ _ 
3Z9622 _______ __ __ Switch ___ ______ PUllh button . nonlook-

3Z9623 ____ __ _____ Switch ___ __ __ ._ 
3F7322 _____ ___ ___ Voltmeter IS-

122 
3DAIo-l7. ___ ___ .I Capacioor. __ ' __ _ 

iLL". 
Two position I"OtIItion __ 
IS-y, a-c. d-<l white 

line at to-yo 
O.OI-mf, ± 10%. 1,000-

,. 

H. V. bleeder ___ __ ___ __ .! IRC 

P. A. plate, r. f. bypt.l.l'l___ _ CD 
P. A. pl&te,r.f.lilter __ ___ GE 
D . V. ! upply, r. f.lilter____ GE 
H. V. Bupply, fllter ___ ___ OE 
TOTAL PI... CURRENT OE 

meter. 

Pilot IlIlllp___________ ___ OE 
Limit pilot lamp current_ IRC 

Limit pilot lamp current I IRC 
In control boll:. 

For plug Pl.-701__ __ _____ GE 
For plug Plr-6L ___ __ ___ GE 
For plug Pl.-59__ ___ ____ GE 
For plug Pl.-SoI ___ ____ __ GE 
Connect mlcrophone___ __ GE 
Connect key ______ __ ____ Gt-.: 
TlI3t key ____ _____ __ ____ GE 

Power OFF ON _______ __ 

1 

___ ____ _ 

Readfll&mentyoiw _____ _ OE 

Voltmeter bypt.l.l'l ___ ____ J CD 

P77614.81P3 

P7761442PI3 
ML7461869Gl 
ML7462675Gl 
K7870691Pl 
ML7876379G2 

P71614.81P4. 

P77614.81P4 

ML77614.3OGI 
ML7761424Gl 
ML7761427Gl 
ML7761424G2 
ML74.61866Gl 
ML746186.'iG1 
K7870464PI 

ML776t40003 
ML7876379G3 

P71614.4.3P24 

1136 I 3Z8106 __ ______ __ .I Switch ____ ____ .l SPDT. ____ ____ _____ -I Switch yoltmeter from I R&D K7878750Pl 
Mod. to c ...... iiI. 

'1l36I 3Z9624 ___ H _ UU.I Switch A-C D-C.I DPDTn ____ n _n __ n! A-<lord-<lli'"mentoper-I OE ML7463229Gl 
atlon control. 

'1137 I 3Z962,. ______ __ ____ 1 _ ____ tlo ___ __ ___ J DPDT ganged to t 136_.1 ____ _ do ______ ______ ____ .I GE ML7463229Gl 

Bee r"" '''{>'e11 Kt . nd ot table. 
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No. 

.,38 

' 1139 

'1140 
1141 

.,42 

1144 

Il4.'i 

1146 
1147 

1148 

1149 
.,50 

1151 

1152 

116' 

....... 
2Cf1191A/M _______ 

3Z9624 ___________ 

3Z9624 _________ . ___ 
3Z96~ ___________ 

3DAI- 10 ____ _ • ____ 

3DBl.lA _______ _ . _ 

3~2 __ • __ ._._ 

2C61111A/KI __ ____ 
2C6191A/C9 ___ ____ 

2C6191A/R32 ____ . _ 

2C6191~3 ____ • __ 
3DAl- 7 _____ __ • • • • 

3Z6020--4 __ .. ___ .. 

3ZS991- 2 _________ 

3~5991-2 ____ •• ___ 

N_ o-rlpe .... 

-\-
Reeiltor ____ , ___ l.khm, blue fttiek _____ 

Swlteh 12V. I4.2- DPDT _______________ 

V. 
, 

_____ do _________ DPDT flanged to 1139 __ 
Selector I .lteh __ 3-poIIition rotary TONE 

C. W. VOICE. 
Capacitor ______ O.OOI _mf, • 10% , 

2,.soo-v: 
_____ do _________ I-mf, ± 10%, 300-... 

d-i 
Resiator ____ • ___ 56-0hm, ± 10%; 6--11', 

..-Ire-wound. 
COiL __________ Iron oore, filter ehoi<e._ 
Cap&<:ltor •• • ••• Eleetrolytie, 25omr, U-v 

d~. 
Reelltor, van- 2QO...ohm potentiometer, 

able . ± 10 %. 
Tral\lfonner • • __ Mierophoof! to grid._ ._ 
C!l-p&eltor ...... . O.OOl-mf,± 5%,2,500-v 

Reli~tor ________ 2OO-<Ihm, ± 5%, 3-... , 
wire-wound. . ' ___ ._flo .. ___ .... l -ohm, • 5%, "', 
wire-wound. 

... __ do __ ___ . ___ ___ • _do • . _. __ ..• . __ ___ 

h_m ••• nnwtq.No.O • 
~ 

Fit&men~ ~~l~ &dJ~- - -
GE ML77619QG1 

ment. . 

~ :: 

~ 
Adjuat for 12- or l4-v BI- OE ML74&3.229Gl 

&merit IUPply. 
• ___ _ do ________ • •• _ • • ___ OE ML746322901 
Select, tone, e. w. or voloe OE MI.74M23901 

operation. • • 

Audio feedb.ei< 0<1 tone CD P7761443P20 
• 

Or e. w. • • ~ 
8. A. grid bypMII. _______ CD K7870639Pi 

• . 
Voltage divider _____ _____ IRC P77f1148t Pl l 

-
~ 

. 
Mieropnoof! Blter_. ____ .. OE P77f123630 1 ____ do ______________ • __ 

CD K7870437PI 

8 
~ 

. 
B. A. Input level oootrol .. VAX K7870693Pl 

Input to 8. A ______ • ____ OE P77623.5201 
. R.e8onaUng eapaoitl 00 CD P7761448P8 

1149. • . 
8. A. Input load ___ • ___ _ • IR€ P7761626PIO . 

. • 
Current limiting, 8. A. IRC P7761481P8 

"" __ _ ; _do .. _______________ IRC P77614'81PS 
, . 
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11M 
, 1155 

U 56 

1157 
1160 

1161 
1162 

'1163 
11" 
11" 

1166 

o 
~ 

"-l 1167 
~ 1168 , 

~? 
< • n • • 
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1169 
1170 

11171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 

• 

2Z875L . _____ ___ _ SOeket ____ ___ . J For VT-26 tube _____ .J Hold s. A. tube. ____ __ _ _ 
2C619LA/ C5. _____ _ Capacitor _____ _ 
3~11-1 ___ ______ _ Resi8tor ______ _ _ 

I·mf, 1,200-v, d-o. ___ _ 
1I ,OOO-ohm, ± 5%, 

16-w. 

S. A. plate bypMII __ ___ . _ 
S, A. plate voltage drop __ 

2C6191A/T2 ___ ____ I Tr&D8~ormer - - - _I Intel'PJtage audio_____ __ S. A. to . mod. grids .. . - --
3DBl.1A. _________ Cap&Cltor. ______ I-mt, ± 10%, 300-v Mod. grId bypsBB __ _____ _ 

d~. 
2C6191/82. ___ ___ _ Sodr:eL ________ For VT- 4-C tube . ____ Hold mod. t ube. ______ _ _ 
2C6191/82. ___ ____ __ __ . do _____ ______ __ . do _____ ______ ____ ____ . do ____ __ _______ ___ _ 

2C6191A/C5 ___ ____ Cfl.p6ci~r- -- - - - I_mf, 1,200-v d-e _____ _ Mod. plate bypallll ___ ___ _ 
2C6191A/TL.__ _ _ _ TTanaformer _ __ _ Modulation. ____ ___ __ • Mod. plates to P. A ••... 
2C6191 AIL I . .. . . . . fullay . . •. . • . . • . Antenna s witching. . . . • Ant . switching atH1 tra"". 

3F289 __ ________ _ -I Ammeter 16-89. 

2C611lICfD3_. ___ . 
3Z9626 . __ ____ . _ • . 

3Z9627 . • . .. • . .•.• 
3Z1912A. _. ___ . . .. 
2Z8754 _ _____ . . _ .. 
2Z8741 __ ____ . ___ _ 
2Z8739 _ ___ __ ._ . __ 
2Z8744_ . __ __ . _ . . _ 
2Z5533A_. _. _____ _ 

2Z5534A _ _ . .... _. 
3Z9610A_. _ •.. _ •. _ 

COiL _. _ .. _ . . .. 
Switeh . ... .. _. _ 

Capacitor _ ... . _ 
COil •• _._ ..... _ 
Switch • .•. • . . . • 
Fuse FU-12-A .. 
Socket S()-M _ . . 
Socket S()-4L _. 
Socket So-39. __ 
Socket S()-44 __ _ 
Jack JK-33-A __ 
Jack JK-34-A._ 
Switch •• _ . .... _ 

8-amp., r. f . with ther­
mocouple. 

Rotating variable .. _ . • 
3-gang, 4-poeition r0-

tary. 
Variable 22- 11 8 mmi. _ 
Tapped r, f , inductance_ 
5-poeition rotary . _ • __ _ 
O.5-amp., I ,OOO-v .. _ . • _ 
Same aa 1,125_. __ ._ . . _ 
Same aa 1,126 .. _____ __ 
Same all l,127 _______ .. 
Same 1181,128 _____ __ ._ 
Same 118 1,129 ___ _____ _ 
SametLtI l ,13O __ • ___ • __ 

1 circuit, 4-pOint non· 
"harting, 

mitter keying. 
R. f. output meter ..... . . 

ANT. IND, T UNING ... 
Antenna loading. _ .. • __ • 

Antenna tuning ___ __ . . __ 
Antenna loMing _____ . __ _ 
ANT. IND. SWITCH __ _ 
High voltage 8upply _. __ _ 
See 1125 . __ . _ .... _._ •• _ 
See 1126 .. __ .. _ .• _. _ •• _ 
See 1127. _. ___ ._. __ . _ . • 
Bee llU ____ _______ __ . . 
Bee 1129 _____ .... _ .... _ 
Bee 1130 _. ___ _ • ___ ___ .. 

SIDE TONEMjUlltment_ 

1180 I 3DAIO--13 .. _ .. . . .. 1 Capacioor . ___ .. O. I-mf, ± 5% , 2,500-,, __ Tone 08eillator I't'$Onating. 
!See foo tnote. ~ t e" ~ " ' Iable. 

Hamm 
GE 
IRC 

GE 
CD 

GE 
GE 
GE 
GE 
GE 

GE 

OE 
GE 

HalOln 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 
GE 

YAX 

CD 

K7870442Pl 
K7870691Pl 
P7761526P8 

P7761434G I 
K787063DPI 

Cat.46l594Gl 
Cat.461594Gl 
K7870691PI 
P7761432GI 
ML7660600GI 

ML7875379G1 

M L776 1938Gl . 
ML746323IGI 

M7463009Pl 
ML776t429GI 
ML7760475G7 
Cat. 7871 t 111'1 
ML7761430GI 
ML776t424GI 
ML7761427GI 
ML7761424G2 
MI.146l866Gl 
MI,7461865GI 
K7870711Pl 

P7761443P26 
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R·~l_ 8 __ No. N....e o-tlp&1oa. Jf'unc1.100 Mfr. D .. ..m.c ND. GE 

U 81 I 3Z6630--4-------- -1 Reelst.or ______ _ -I 3O,()()().ohm, ±5o/o. I. 

1182 3Z6OO5;-2 __ ~ ___ __ _ '- ____ do _______ _ 

1183 3ZOOI0-6 _______ .J Ree.b!tor _______ _ 

1184 3Z6010-6 _____ ____ COiL ___ ___ __ _ 

118.5 3DBl.lA. __ ___ ___ _ Capaciwr _____ _ 

1186 

~ . lt90 

t llQ4 
t 1196 

3Z5995 _______ ____ I RflIIieWT --- - - ---

NYGO'2678 ____ __ _ . __ _ 
NYGO'2683 __ __ __ ____ _ 

1I197a I_ ---.--------- -- ---I Capaelwr ______ I 

'1 197b I ~~~~ ~~~ ~ ~~ ~~~ ~~~ ~ ~+ ~ ~~~do~ ~~~ ~~ ~ ~~ I 

1l197c 1_ -- ------. -- . - ---- _1 _ --__ 00 __ -- -- ---

'1198 

• ' Uoed 0111,. OIl BO-IQI_A ,"",,-B. 

W , insulated. . 
5O-<Ihm, ± to%, .5-w, 

wire-wound. 
H)O·-ohm, l-w ________ _ 

R. f. choke, part of 
1183. 

I_mi. ±' IO%, 300-v 
d~. 

S-<:Ihm, ± 5% , 
wire-wound. 

"', 
DPST toggle _________ _ 

Partor ~ction capac­
iwr. sarne lUI 1163. 

Part of 3-eootion capac­
lwr, same III 1155. 

Part of a-.ectlon capac:­
[wr, same lUI 1120. 

5-poIlitiOD rotary ___ __ . 

' UoOod ""I,. "" BC- lil_k • 

Mod. grid stablllzer ____ _ 

Microphone voltage di­
vider. 

M. O. grid parasitic BUp­
pre!l1Klr. 

____ do _____ ____ ______ _ 

Keying fllter __ ________ _ _ 

I~~~ ~ -",, ~ .~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~~~ ~ 

AdjW!t for 12- or l4-volt 
fi lamen t supply . 

Power OPF ON ________ _ 

A-e or d-c Olament opt'r­
ation control. 

Mod. plate bypa98 _____ _ 

S. A. plate bypau _____ _ 

H . V. supply Olter ______ _ 

Same 1.11 1171 __ : ___ __ __ _ 

IRC 

IRC 

GE 

GE 

CD 

IRe 

HOH 

HoiH 
HO. 

GE 

GE 

GE 

GE 

P7761626P12 

P7761481Pll 

ML787I909G1 

ML7871gogGI 

K78706391PI 

P776152flP16 

K7874607PI 

K7874607Pl 
M74639M,Pl 

' Uoo<I GDI,. OIl B Q..IQI- A,-B. -() ... d - D. 
o Uoed onl,. "" B Q..I~I-C. - D ... d -Ii. • Uood onlJ OIl BC_11I1 _D .Dd _Ii. 
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b. TrammUter tuning unit TU- 5-A ()'T - B. 
-, 

2C8003A .(B) __ ~ _ . -I Transmitter tun-I TU-3-A or -8 _______ _ ,_ . _. ______ _ , _____ ___ ___ _ 

iog unit. 
301 _. ______ ______ ___ _ . COiL ._._ .•.. __ Variometer _ ___ ______ _ 
802 __ _____ _____ _______ • ___ . do __ ____ ... R. r. choke . ______ ___ _ 
300 _____ ' • • ___ ___ ___ __ ___ _ Ao ____ _____ R. f . choke with re-

siswr 317. 
3(H I ___ _________ __ ... -1 Capacitor. ___ __ ·1 O.OO2-mf, :!::100/", 6,000-1 

"'" "'" 3<)7 

308 

•• 
2C8003A/ CL . ___ .. _ .. _ . do ___ _ . _ _ __ Thermal oompeoaator __ 
NYGDI2494 . _ _ __ _ CoiL __ . _ _ _ _ _ _ _ R. f . choke __________ _ 
3Z9615 ____ _____ __ Swltch ___ ______ 3-JlOIIition (gAnged to 

322) . 
309100-1L ______ .I Capacitor ____ __ I OJ)OOI-mf, ± 2%, 3,000-

•• 

M. O. I.6nk . . . __ __ __ __ _ _ 
M. O. plate filter ___ __ .. __ 
M. O. grid impedance ___ _ 

M.O.leedb.ek _nn __ __ 

M. O. plate tank ____ ___ _ 

P. A. grid impedlUloo. _ ... 
M. O. bandcb~ ___ __ _ 

M. O. tank tuniDa: ______ _ 

309 I 3D200-L _______ _ I.- ... oo __ ,., ____ 1 O.OOO2-ml, ±li%3,000- L ____ do_ ~ __________ ____ _ 

310 

'" '" '" '" '" 316 

317 

318 

' . 
3DA3_ ___ __ __ _ _ __ _ _do __ O.OO3-mf,± 5%, 5,OOO-v_ M. O. to P . A. coupling __ . 
3DA3___ _do __ __ ___ __ ___ __ do___ ____________ __do ____ _ _ 
3DA5__ ___ _ _do ___ ______ O.OO5-ml ,::I:: 5%, 5,OOO-v __ __ _ do________ __ __ __ 
3DA2- 8_____ ___ _do ____ . ___ O.OO2-mf,::I::5%.6,OOO-v _ __ _ do ________ _____ ___ _ 
3DA2-8______ __ _do _______ ___ __ . _do __ _ _ _ _ __ _ _ _ _ _ _ _ _ __ do ____ ______ ____ __ _ 
3DA5 __________ ___ I. ____ do __ ______ _ 

Capacitor , vari. 
able. 

3Z6001E5 ________ .! Resistor ____ __ _ _ 

Cfl.p.acltor _____ _ 

O .~mf, ::I:: 5%. 5,ooo-vl ____ _ do _____ _______ ____ _ 

26-mmf IIl.U., 8-mrnf P. A. neutraJ.i.ing ___ __ n 

miD. 
l 5-0hm, 4.5-w (with 1 Par&IIitiC88UpprwPOT_ h .. 

303). 
O.OO2-mf, ± 10%, 5,000-1 M. O. to P. A. coupllng.. __ 

•• 

= GE > 
0 
" 0 

GE ML7761803G1 
GE ML746313001 " = GE MLU63t44Gl ~ 
CD P7761663P2 

GE K787Z702 
GE ML7463142G1 

~ 
" 
~ 
~ 

GE ML7659204G3 • ? 
CD K7872594P3 " • -
CD K7872594P4 -• -
CD P7761663P3 
CD P7761663P3 

> 
Z • CD P7761663P4 

CD P7761663Pll 
CD P7761663Pll 
CD P7761663P4 

• 
~ 

H=m T7660443P8 " • 
OE QLK2155993 "~ 

~~ 

CD P7761663P2 ~~ 

§ 
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N. S_No. N_ -~~ -~ " •. 
-

". 2C8003A/C2 ____ ___ Capaclto1'. van- Thermal comperusator __ M. O. plate 1.&111<. _______ GE ..... . 
.20 2C8003A/C3 _______ _____ do _____ __ __ ._. __ do ____________ o . _ __ . __ do_. __________ __ ___ GE 
321 -- - -- -- -. ------- -- COIL. _________ Variomet.er ____ . __ __ __ P. A. tank coIL _______ __ GE 
:rn ------ _. _-- .. _- --- S .... itch _________ 3-pOIIltlon rotary __ • ___ P. A. band chanj!;e ___ ____ GE 
323 309100-7 __________ Capacitor _______ O.OOI-mf, ±6%. 3.000- P. A_tallk ______ _____ ___ CD 

" ,2< . ------- --- -- -- -_. _____ do ___ • _____ . O.OOO2-mf, ±ti%. 3,000- _____ do _______________ •. CD 
" . 

'" 
3DAI-3 ____ . ___ • _ • ••• • _do ••• _ ..... O.OOl-mf, ±5%. 3,000- P. A. ~Ir: tunlnj!; _._ ••• • • CD ., 

32. 3DAI-3 _____ ______ _ . ___ do _______ .. . . _ .. do __ . ____________ . ___ _ do .. __ .. .. _ .. _____ CD 
327 . --.-- -- ------- - COIL _____ . ___ . Tapped r. f . inductance_ Antenna coupling ________ OE 
.." - - - ------- --------- S .... It..eh _ ••• • • _ • 6-po"hion rotary ___ ___ _ ... _do __ .. __ . __________ GE 
". - - ------ -- ------ --- Capacitor ______ . O.OO2-ml, ±2%. ti.OOO- __ __ _ dn ____ . ______ ___ __ _ CD 

" 

c. Tra1!BmitttT tuning unit TU-5-A or - B. 
- - ,----.- t 

2C~A {B ) ___ • __ I TranBmltter tun-I TU-b-A or - B_. __ ___ .1. ____ • __ • _. ___ • __ ._ •• _ . _ 1 __ • • _ •• _ 

501 
502 

Ins unit. 
--- · ______ c_·_· ___ _ COIL .. ___ _____ _ 
3Z9614. .. ___ .. _____ I Swlt.<:b ___ ••• __ _ 

Tapped r. f . inductance. 
4-potIition rotAry .: _ •. _ 

M. O. tank . __ .. ______ .. 
BAND C HAN GE 

SWITCH A. 

GE 
GE 

On_" No. OJ: 

K7812701 
• 

K781liOO 
ML776180401 
ML766920303 
P7761442" 

PT761«2P8 

PT761«2P2 

P7761 •• lP'2 
ML7761812G1 
Cat. 776047508 
P7761.4.3P27 

ML776160501 
ML7669203G2 

~ 
, 
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503 I 309100-1 1.. _ . _ . _.I Capaeit.or ____ ___ I O.OOOI-Ulf, ± 2 %, 3.000- 1 M. O. tank tUloing. ___ __ -I CD 

,.. 
005 
00' 

00' 

508 
50' 

510 
511 
51' 

.-309100-1 L _ _ _ _ _ _ _ .. do_ _ _ __ _ __ _ . do ___________________ . do ________ ___ _____ _ 
3D9100-11. _______ _____ do _________ . do ___________ . do __ • ______ _ 
309030--1. _____ ___ . do ___ ______ O.OOOO3-mf, ± 5 %, 2,_ .do__ ______ . _ 

000-._ 
Capadtor, vw­

able. 

26-135-mmL __ ___ _ . _.1- ____ do _____ ________ ___ _ 

2C8005AfDIO __ ___ _ COiL ___ __ _____ _ R f . choke ______ ___ _ _ P. A. grid Impedllllce ___ _ 
31)9400-6 ___ ____ _ _ Capacitor _. ___ _ _ O.OOO4-mf, ± 10%, 5,- P. A. grid bloeklng_. ___ _ 

000-._ 
3D9400--tL . _____ __ ____ . do ____ _______ __ . do ____ ____ ___ ___ _ M. O. grid feecibaclL ___ _ _ 
2C8005A/DIL ____ COIL ___ ____ ... R. f. oooke _ _ ~ ___ ____ _ M .. D. grid impedance __ _ _ 

____ ___ ______ ______ Capaciklr , vari_ &-26-mruf . ____ ______ _ Neutraliling ___________ _ 

able. 
513 ____ ___ ___________ _ _____ do ____ _____ ThermaleompeDll&tor __ M. O. tunlnl __________ _ _ 
514 __ ____ __ ______ ____ _ _____ do ______________ do ___ • ___ ___ ___ . _ __ _ • . do __ ___ __ • __ . _____ . 
515 ______ ___ ___________ ____ do _________ ____ . do ___ . _. _. _____ _____ __ do _ __ _____________ _ 
516 _____ _______________ , ___ do _______ _____ __ do _____ _______ ___ _____ do __ . ____________ _ _ 

517 3Z6001 E5_ _ __ _ _ _ _ _ Re!i.ttor __ ___ __ _ 154hm. 4.6-111' ___ _ _ _ _ _ _ P. A. grid, parMitic .up-
P",!I3iOD_ 

521 ____ ____ ___ . _____ __ COIL _. ___ _____ R. 1. induotance _____ __ P . A_ tank ____ ____ ____ _ _ 

522 3Z9614 __ ___ ______ Switch _________ 4_poIIitlon, l/Ionged t.o BAND CHANGE 
502. SWITCH A . 

523 1 3D909CL __________ I Capacitor ___ ___ I O.OOOO9-ml, ±5%. 3;- P. A_ tank tuning _ ___ __ _ 
OOO_y_ 

524 I 3D9090 _______ ____ ___ __ do __ _________ ___ do _____________ ___ ___ _ do _________ ____ ___ _ 
'" 1 3D9090- ------ - - -- ___ __ do _____ _______ __ do ____________ ~ _______ do _______________ _ _ 
527 __ __ _________ ______ Capacitor, vMi- 2O--166-mmL __ _______ _____ do ____ . ___ _____ ___ _ _ 

able. 

CD 
CD 
CD 

H~m 

GE 
CD 

CD 
GE 

Hamm 

GE 
GE 
GE 
GE 
GE 

GE 
GE 

CD 

CD 
CD 

H_ 

P7761662P3 

P7761662P3 
P7761662P3 
P7t61662Pl 

P776154M1P2 

ML7462657QI 
P7761663Pl 

P7761663PI 
ML7~62706G1 
T7660443P8 

ML746276'X}1 
ML7462769G1 
ML7462769Gl 
ML7462769Gl 
QLK21M993 

ML77616l/iQI 
P7659203Q2 

P7761442PI5 

P7761442P15 
P7761442P15 
T7760448Pf1 

• > 
0 -0 

~ 
> 
Z 
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" ffl 

Ii -• -I -• -
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528 ------ ------- ------ COiL . ______ ___ Tapped r. f. induet&nOG. Antenna coupling _____ ___ GE 
52. 3Z9605A . _________ Switch . ______ __ 6-poaition rotary ______ _ ___ . do ____________ _____ GE 

d. Tra1l8mitter tuning unit TU-6- A or - B. 

601 
602 
603 

607 

608 

609 

'10 'II 
'12 

'13 
'14 
621 

2C8006A (8) ___ __ .I Transmitter tUD- 1 TU-6-A Or - B . _______ 1 ________________________ 1 ____ _ __ _ 

ing unit. 
COiL __ __ ____ _ _ R. f. inductance. ______ M. O. tank . ____________ GE 

3Z9612A. ________ _ Switch . __ _____ _ 2-poeitionrot.aTy _~ ___ _ M. O. blloDdchaDp ______ GE 
3D9050-3 _____ ___ _ Capacitor ___ __ _ O.oooo&-mI, ±5 %. 3,- ____ . 00.________ ________ CD 

00<). • • 

----- -- ----- - - - . - - - Capacitor, v&ri. 
wk. 

1.5-77_mm' , __ __ __ ._ --1 M ; o. tlnk tunlng.n. __ .1 Hamm 

2C8006A/ D14 _____ 1 Coil __ _________ 1 R.1.chokewithreaiator P. A. grid ImpedaDoe ____ GE 
'I. 309400-6 ________ .I Capacitor ___ ___ I O.OOO4-mf, ::t:: 10%, 6,- M. O. to P. A. coupllng __ _ CD 
00<). •• 

309400--6 ____ ______ ____ do ___ ____ _______ do~. __ ~ __ _______ _ M. O.loodhack __ _______ CD 
2C8006A/Dl o _____ COil ___________ R.I. choke __________ _ M. O. grid Impedance ____ GE 

_000000_00_00000000 Capacitor, vari- 8-26-mml. .. n_unn P. A_ DeutraliliDg _____ __ Hamm 
able. 

------------------ - I-----dO- -------- Tben:nal eompeusator __ M. O. taDk tuning__ _____ GE 
3Z6001E5. __ . u ___ Re.!b1tor un _ 00 _ l6-0hm, 4.S-wu __ __ __ _ P. A. parasitic Bupprellcr _ GE 

_ 00000000 __ 0000 ____ 1 COiL _n _n ____ R. f.lnductaDoenh .. _ P. A. tank____ _____ __ __ _ OE 

Drawl", N o. OK 

ML7462710Gl 
Cat. 776047601 

ML7761606QI 
ML766VS65GI 
P7761662P2 

P7761669P3 

ML7462659G2 

P7761663Pl 

P7761663PI 
ML7462659Gl 
T7660H3P8 

ML746270701 
QLK2165993 
ML7761616G1 
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622 1 3Z9612A _______ .. -I Switch _____ ___ _ 

623 I 3D9050-L _______ .l Capacitor ______ _ 

627 

628 
52. 

- - -_. _ •• < - -- --- ---- CapaciWr, v.,.-j. 
able. 

COiL __ __ _____ _ 
3Z9605A. ______ ___ I Switch . _______ _ 

2-l>O"it ion, ganged with I P. A. band change _____ _ J GE ML7659556GI 
602. 

O.OOOOS-mf, ± 5%, 3.- 1 P. A. band ehange ______ .1 CD P7761H2PII 

00''''' 19-Il6-mmt. ________ -I P . A. tank tuning ______ .J Hamm I T7660443Pl 

Tapped r. r. induetanee. Antenna coupling ____ __ _ _ 
6-position rotary ___ _______ . do ________ ________ _ 

GE 
GE 

ML7461825GI 
Cat" 776047501 

e. Trammitler tuning 'u.nit TU- 7- A or - B. 

2C8007A (8 J. ___ __ Transmitter tun- T U- 7- A or - B ____ , ____ --- -- _._----_ .------- . -- - - -- -- --
ing unit. 

701 -- --- -- -------- ----
COiL ___ ___ __ _ • R. f. lnductan<le _______ M. O. tank ____ __ ____ ___ GE ML7761607GI 

702 -- ------------ ----- Capa.citor. vari- 23--1 I I -mmL _____ ____ M_ O. lank tuning _______ Hamm P77615(19P4 
able. 

• 
703 3D9400-6 ___ ______ capacitor __ ____ O.OOO4-mf, ± 10%, 5,- M. O. feedback __ ___ __ __ CD P7761663PI 

OOO-V _______________ 

70< 2C8006A/ DI5 ___ __ COiL _________ R. f. choke ___________ M. O. grid impedanCOl ___ _ GE ML7462659G3 
705 3D9400-6 __ _______ Capacitor ____ __ O.OOO4_mf, ± 10%, 5,- M. O. to P. A. coupling __ CD P7761663Pl 

000-, . 
706 2C8007 AlD3 __ ____ COiL __________ R. f . choke _ __________ P. A. grid impedance __ __ GE ML7462639GI 
707 -- ----------------- Capa.citor, vari- 8-26-mmf __________ __ Neutraiiling ____ ______ __ Hamm T7660443P8 

a ble. 

", - --------- --- - ---- -
COil. ___ _______ R. f. inductance __ ___ __ P. A. tank ______ ________ GE ML7761617GI 

72'2 - -------------- -- -- Capaci tor, vati- 19--116-mmf ___ _____ __ P. A. tank tuning ___ ___ _ Hamm T7660443P2 
able. 

7" . COiL _ ____ ____ _ Tapped r. f . inductlU1oo_ Antenna coupling __ __ ____ GE ML7462759Gl --- -- -- --- -- ----_ .. 
72< 3Z9605A __ ________ Switch _________ 6-position rotary ___ _ .. _____ do _____ ___ _________ GE Cat. 776047501 
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j. Tranwluttr tuning unit TU-8- A or - 8. 

sua Na. N_ o-rlpCiaa """' .. • 
No. 

2C8008A (B). _____ Tranemi t l.er tun- T U- 8-A or - B ___ ____ _ -----------------.--.---
11'18 unit. 

801 -- ---------------- - Con •• _._ • • _. __ R. r. induct&nC8 ______ _ M. O. t.nk _________ _ . . _ 

802 -- -- --- -- ---------- Capacit.or. van- 14 66-mmL __ ________ M. O. tank tuning._ . • _ .. 
able. 

803 3I>9400-6 __ •• _____ Co . pacltor ______ O.(J(lO.&· mf, * 10% . M. O. feedback __ _______ 

5,000-'1'. ... 2C8008A/D5 __ ... _ CoIL __ ._ ••• __ • R. f. choke ___________ M. O. grid imped.ll.noe ____ 

"'" 31>9400-6_ ... _._ • . Capacitor _. _ •• _ O.(J(lO.&-mf, ± 10% , M. O. to P. A. coupling __ 
• 6,000-'1' . 

806 2CS008A/ DI2 . ____ COiL _________ R. f. choke •• • ____ • __ _ P . A. grid impedanoe ____ 

807 .. . --_. -- --_. _ .. _.- Ca pacitor, van. 8-26-mmf _. ________ . _ Nl!utraliaing _________ .. _ 

able. 
821 . _._ .. _ ....•.•.. _ .. COil ••• _ ...... _ R. t. inductance _____ __ P. A. tank_. ____________ 

822 ._._-- ......... .... Capacitor, van- 16-8 1.mmf __ _______ __ P. A. tank tunlng __ ... __ 
able. 

82' . .. . . -. --_. __ ._. __ . CoiL . _. _ .. _ • •• Tapped r. f. induetanee. Anwnna eoupling • ••.•. • . 
824 3Z9605A ___ . . ____ . SwIUh . . ...... _ 6-poIIition rotary . __ . __ • _. _ .do ___ .. _. _______ . __ 

g. Transmitter tuning unit TU- 9-A or - B. 

2C8OOIIA (B) ___ . • .1 Tranemltler tun- I TU- G-A or - B . . __ __ . _._. __ .. _ .. _. __ . __ ...... . . 

..,1 

.." 
---_ ._ . . .... _ .... -. 
_ ... ----_. __ ...... . 

Ing unit. 
Coil. . __ __ 
Capacl~r, varl. 

able. 

R. t. Induetance __ • 
16-77· mmf .•. _ . _ 

M. O. tank .. _ .. __ •• _ .. _ 
M. O. tank tuning .. . _. __ 

MO. 

GE 

OE 
H~m 

CD 

GE 
CD 

GE 
IIl1mm 

GE 
H~m 

GE 
0.: 

GE . 
Hamm 

» .... 10{ "0. 0 11 

ML776UI08G t 
P7761569P5 

P7761663Pl 

ML7462638Gl 
P7761663PI 

ML7462&s8GI 
T76(1()443P8 

ML7761618GI 
T7660443P8 

ML7462672GI 
Cat. 7760475G l 

ML77il609G l 
P77IH1i69P6 

• 
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~::: 
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903 I 3D9400-6 ", __ _ . _ ... __ I Capaeitor ............... _I OJXI04_mf. ± 10%, I M. O. feedback ......................... 1 CD ... 
0" 

"'" 007 

909 

." 922 

923 
92. 

2C8009A/ D6_ ... ___ _ COiL _______ _ _ 
309400-6._ .................. ... Capacitor ............... ... 

2C8009A/D1 ......... ... ... .I COil _ ............... ... ... __ ... 
Capaciwr, V$ri-

able . 
3D9400-3 _____ ___ _ Capacitor _ ... ... __ .... 

COiL __ _______ _ 

- -"' . . ----- - - -- ----- Capacitor. \'ari-
able. 

COiL _____ ___ _ 
3A9605A _________ .I Switch ________ _ 

6,OOO-v. 
R. f. choke _____ ____ _ _ 

O.OOO4-mf, ± 10%. 
5,OOO-v. • 

R. f. choke . _________ _ 

8-26-mmf ...... ............ ...... ......... ... 

OJDJ4-mf,± 100/." 5,()I)).v ... 
R. f . inductance . __ ; __ _ 
19-1I6-mmL ............ ____ _ 

Tapped r. f. inductance. 
6-p08itioll rotary ...... ... ...... ... 

M. O. grid impedance ___ _ 
M. O. to P. A. coupling __ _ 

QE 
CD 

P. A. grid impedance____ OE 
Neu~blng- - -- -- - . ____ -Hamm 

M.O. platebypA8!! _____ __ . CD 
P. A. tank ____ ____ _____ _ OE 
P. A. tank tuniog-- -- - __ _ Hamm 

Antennacoupling---.-.-- GE 
Antenna ooupling-- -- ---- GE 

h. Transmitter tuning unit TU- JO--A or - B. 

2C8010A (8 ) ___ ___ 1 TralUlmittertull-

log u nit. 
1001 - -- -- - - "' ....... _-_ . . ... COiL _____ ... . ... 
1002 -. ... _. _-- -----_ . . _- - Capaeitot, vari-

able. 
1003 3D9400-6 _________ Capacitor ____ __ 

1004 2CSOlOAjD7 ______ CoiL_~ ________ _ 

1005 3D9400-6. __ ____ __ Capacitor ______ _ 

1006 2CSOIOAfD8 ______ COiL ____ __ ____ . 

1007 ._- ----_ . _-- -_. _- -- Capacitor, vari_ 
able. 

TU- IO--A or-8 __ ____ __ ,. ___ . _, . __ _ . ___ _________ 1 __ __ _ __ _ 

R f.inductance __ . ___ .1 M. O. tank _________ ____ OE 
IHZ-mmf __ .. .. _. __ . M.O.tanktunlng- ------- Hamm 

O.OOO4--mf, ::I: 10% 
li,OOO-v. 

R. f. chok~ __ __ ____ __ _ 

O.OOO4-mf, '±: 10% 
li,OOO-v. 

R. f. choke _. ___ _____ _ 
8-26-mmf. __________ _ 

M.O.feedback __ __ _ . ____ l CD 

M. O. grid impedance_____ GE 
M. O.toP.A.coupling - - - CD 

• 
P. A. grid impedance 
Neutralizlng- ___ -" __ ____ _ 

GE 
Hamm 

P7761663Pl 

ML7462662Ql 
P7761663Pl 

ML7463O«01 
T7660443P8 . 

P7761443P2 
ML7761619Gl 
T7661H43P13 

ML746mOOl 
Cat. 776047601 

ML7761610Gl 
P7761li69P7 

P7761663Pl 

ML746266101 
P7761663Pl 

ML7463045GI 
T7660443P8 • 
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1009 3D9400-S . . __ _ • ___ Capacitor _____ __ O.OOQ.I-ml, ±5%, M. O. plate bypMe ______ _ CD 
~,(l(IO. v . 

1010 2CSOIOA/ DI6. ____ COil. ___ ______ . _ R.t. choke ____ __ __ ___ _ M. O. plate fIlter __ ___ _ • __ GE 
1021 ------------- -- ----

. ____ do _____ __ . _ R. r. inductance ______ _ P. A. tank _____________ _ GE 
1022 ------------------- Capacitor, vari- 19--11 6-mmL ____ _____ P. A. tank tuning ______ __ Hamm 

able. 
1023 ----- - -- - .- - - . - --.-

COIL ________ __ Tapped r. f. Inductance_ Antenna coupling __ ______ GE 
1024 3Z960fiA __________ Switeh _____ ____ 6-poeition rotary _______ __ __ _ do _______ ____ . _____ GE 

i. TranBmitter tuning unit TU-22-A or - B. 

2C8022A (B) _____ J Trans mitter tun- I TU- 22-A or - B ___ ____ L ______________ __________ 1 ___ ___ _ _ 

2201 
2202 
2203 
2204 

"'" 
2206 
2207 
2208 

ing unit. 
__ _________________ I Coil. _. ____ .• _ _ Variomet.er ___ __ __ ___ _ 

-- ------ ---- --- ----I. - --. do--------- R. f. choke. _________ _ 
__ __ _________ ______ __ ... do ______________ do_. ___ __ ' ______ _ 
_ _____ _______ _ _ ____ 1 Capacitor ______ O.002- mf, ± IO % , 

!'.i,OIlO-V. 
__ __ ______ __ • ______ , Capaoitor, vari_1 Thcrm.al ooropco.saoor __ 

able. 
NYGO, 2494 ____ .1 Coil. .. _______ .1 R. f. choke __ : ___ ____ _ 

Swilch_ . ______ _ 
309100-11. ___ ___ .I Capacitor ____ _ _ 

3-poaition rotary _____ _ 

O.OOOl-m f , ± 2 %, 
3,OIlO-v. 

M. O. tank tuning _____ .• GE 
M. O. plate filter . ______ _ GE 
M. O. grid impedance ___ _ GE 
M. O. feedback ________ _ CD 

M . 9. t uning. __ •• __ • __ _ GE 

P . A. grid impedance ___ _ GE 
M. O. band change _____ _ GE 
M. O. taDk tuning __ ____ _ CD 

P7761443P2 

ML746267\lGt 
ML7761620Gl 
T7660443P4 

ML746275S01 
Cat. 7760475G I 

ML7761803G3 
ML746313901 
ML74631H02 
P7761663P2 

K7872696 

ML7463142G l 
ML7659203G3 
K787U94P3 

~ ~ 

~ 
~ 
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2209 I 3D200- L . ________ I ____ _ do __ __ __ ___ 1 O.0002-mf , ±5 %, I __ __ _ do ____ ________ ___ _ .1 CD 

3,OOO-v. 
2210 30AS ____ _____ ____ ____ . do _________ OJ)03-rnf,± 5 %.5,OOO-v. M. O. to P . A, coupli lll__ CD 
2211 3DA3 ... . . . __ __ __ _ _____ do _____ ____ OJ)03-mf, ±5 %,5,OOO-v. __ __ . do_ _____________ ___ C D 
2212 ______ ___ . __ _______ ____ . do ____ ___ __ O.003S- mf , ±5 '70, ___ __ do ___ .... ________ _ CD 

5,OOO-v. 
2213 L _____ __ ____ ______ L ____ d o ___ ., ___ .1 O. OOH- mt , ± S %, L ____ do _____ _________ __ _ 

5,OOO-v. 
2214 L _______ _____ __ __ __ L ___ _ do. _______ -I O. 0024-mf, ± 5 '70, L ____ do ____ _______ __ . __ _ 

5,OOO-v. 
2215 L ___ _______ ____ __ __ L ___ do ________ -I O.003S-mf , ± 5%,I-- ___ oo _____________ _ _ 

2216 

2217 3Z6001 Eli. ___ __ __ _ 

Capac itor, vari_ 
able. 

Resistor ___ . ___ _ 

5,OOO-v. 
8-26-mmL __ • _______ _ Neutrallzing ____ ____ _ . 

M. O. parasitic suppre .... 
M'. 

CD 

CD 

CD 

lIamm 

G8 

o 
~ 

-l 2218 Capacitor •. _ . . _ 

l 5-0hm, 4.5-w (part of 
2203). 

0 . 002-mf, 
5,OOO-v. 

± 10 %. M. O. to P. A. coupling ._ CD , 
~? 
< • n • • 
~ 
> 

22>9 

2220 
22" 
2222 
2223 

_ . __ . ____ ._._._._ .. , C.p&citor, vari· Thermal compensator __ M. O. tuning ___ . __ . _ .. __ 
able . 

_ ____ ••• • _ _ • _ . _ • ••• 1. __ •• do .• _. __ • ____ • __ do __________________ __ do ______ _____ ____ _ _ 
__ _ _______ • • ____ • • • 1 ColL ___ . ___ .• Variometcr ___________ P. A. tank tunlng __ ___ .. 
.. .... _ .. __ . __ . _ . . _1 Switc~ ___ .. ..• Ganged with 2207 _____ P . A. baud change _____ . . 
309100-7 ______ _ . _ c.paCltor_ .. _ . • O. OOOI . mf, ±5'70, P. A. tank __ . _________ _ _ 

3,OOO-v. 
Z224 '- __ ._ ._ .• ____ ._ . ___ L ___ _ do _____ . __ .1 0.0002 - mf, ±5 %,I ___ __ do ___ _ . _____ . ____ _ . 

3,OOO-v. 
2221'> L ____ . _____ ..... . _. L ____ do _______ . .I 0.000 8 - m f , ± 5 %,I _____ do .. ___ ._. ___ . ___ _ _ 

3.000-v. 
2227 t __ ___ ____________ • J CoiL .. ______ . .1 T apped r f. iuductance.l Antenna coupl ing _ •. _. _. _ 

G8 

G8 
G8 
G8 
CD 

CD 

CD 

G8 

K7872594P4 

P7761663P3 
P7761663P3 
P7761663P15 

P7761663PI6 

P7761663P16 

P7761663PI5 

TI660443P8 

QLK2155993 

P7761663P2 

• 
K7872696 

K7875316 
ML7761804G2 
ML7659203G3 
P7761442P9 

P7761442P8 

P7761442P17 

ML7463895Gl 
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No. S_No. N_. -- - ~. nn.-lrIc No. OJ: 

---. 

2228 ------------- ----- - Switcb . ______ __ 6-point rotary _________ __ ___ do. _______ _______ __ GE Cat. 776041508 
2229 -------------------

Capacitor ___ ___ O. OO2 - mf , %2 %, 
____ _ do ________ __ ___ ____ CD P77614i3M7 

6,OOO-v. 

--- - - -- -- - - - - -

j. Antenna tuning unit B(J-.806- A. 
. 

2Cti l6A ___________ Antenna tuning BC-300--A ____________ 
------------.----- ---- --

unit . 
l5Ql -------------- ----. Switch . ________ 6 - poolition rotary. 3- Antenna vanometer ad- aE ML74631175Gl 

eec:tion. jufltment. 

"02 ------ -------- -- --- eon. __________ Tapped v&riometer ____ Anwno& tuning. ________ GE ML7761714GI 

. 
88. Identical and interchangeable parta.~Parts which are electrica.lly and mechanically identical and 

interchangeable, but which have different reference numbers srelisted below. 

a.r.t_No. a_No. N _ -"- ,- M •. 
. 

503, 504, 505, 308, 2208. 3D91{1O--11 . __ •• _, Capacitor •••• _. O.OOOI-mf, ± 2 %, 3,OOO-v ___ M. O. tank tuning _______ CD 
8011, 220!1. ______ ___ ___ 3D200-1- . _______ Capaoitor _, ____ O.OOO2-mf, ± .'i %, 3,OOO-v __ _ M. O. tank tuning _______ CD 
329,2Z2'iI _____________ 

------------------ Capacitor ______ O.OO2-mf, ± 2%, 5,OOO-v, Antenna coupling_ ... . __ _ CD . 
type 9L. 

909, 10CKL . _________ __ 3D9400-3 . _______ Capacitor ____ . _ O.OO()4..mf. ±5%, 5,OOO-v ___ Plate byp&llll ___ __ __ __ ... CD 
1108, 1111 __ ________ __ 3D9100-12.:. ____ CapllCitor ______ O.OOOI-mf. ± 10 %, 1,0000v . Grid bypMoJ ___ ____ •.• __ ._ CD 

ill 

~~ 

• ~ 
~ 

i 



, 

• 
~ 

1134 . ______ __ ... _ _ _ _ _ 3DAIo-17. _____ . _ 
304 ,318,2204.2218. ___ ________ _________ _ 
310, 311,2210, 221'-- __ aOA3. ________ __ _ 
2212, 2215. __ ________ _ 1 _ _ _ _ _____ ________ _ 

:!~'5~:!oo: ilIO: 7i;. l ii»ioo:6." ~ ~ ~ ~ ~ ~ ~ 
705, 803, 805, 903. 
905, 1003, 1005. 

312,315. __ _________ __ 3DAS. ____ ______ _ 
313,314 __ __________ __ 30A2-8. _____ ___ _ 
325,326. ___________ ___ 3DAt- S. ________ _ 
324, 2224 _____________ 1 __ ___ _______ _ _ _ __ _ 

323, 2223. __ _ __ _ __ _ _ __ 3D9100-7 _____ '. _ 
523, 524, 525. __ _ _ _ _ __ _ 3D909(L __ ______ , 

ro 1120,1155, 1163. ___ ___ 2CGI9IA/C5. __ __ _ 
~ 

o 
~ , 
~? 
< • -. • 
~ 
> 

1144, 1160, 1185 . ___ ___ 3DBLlA . ______ _ _ 
316,512,612,107.807, 1 __ _ __ _ _____ _ ___ _ _ _ 

907, 1007, 2216. 
1106, 11 18 . _________ __ ZC6191AfDL . __ _ _ 
306, 2206 . ____ ____ ___ _ NYGD#2494 ____ _ 
302, 2202 .. • _ • . • . • ___ . 1 __ _ _ _ _ _ __ ____ __ __ _ 

2206, 22HL ___________ 1 ____ __ __ __ , _____ __ _ 

1130, ll78 ____ __ ___ ___ 2Z5~A--- ------

1129, 1177 ______ ______ 2Z5533A ______ ___ _ 
1123, 1124 _____ ___ __ __ 3Z6003-3 __ ______ _ 
1145, 1182. ____ • ____ __ 3Z6005-2 __ ____ _ _ 
1152, 1153 ___ __ ____ ___ 3Z5991- 2 ____ __ _ 
317, 517, 614, 2217_ _ __ _ 3Z600IE5 _______ _ 

C.pacitor _ . ___ _ 
Capacitor __ __ _ _ 
Capacitor _____ _ 
Capacitor ___ __ _ 
Capacitor __ ___ _ 
C.paeitor _____ • 

Capacitor ___ __ _ 
Cap'acitor _, ____ _ 
Capacitor __ : ___ _ 
CapaCitor __ _ ~_._ 

c.pacitor ___ , __ 
Capacitor ______ _ 
Capacitor ____ _ _ 
Capacitor _ : ___ c -

Capacitor. vari_ 
able. 

COiL . ____ _____ _ 
COiL _____ ____ _ 
COil. _________ :_ 

Capac.itOr. v~i' 
able. 

Jack JK~34-,c ._ 
Jack JK-33- A __ 
Reaifltor ______ _ _ 
Reaiator __ ~ __ ~ __ 
D,_' . ."",l8tor _. _.~ ___ _ 
ResistOr ___ ____ _ 

O.OI-mf, 10%, 1.000-v ______ Voltmeter bypMII __ _____ _ 
O.OO2-mf, ± 10%. 5.000-v ___ _____ ___ _________ ______ _ 

O.OO3-mf, ±5%, 5,OOO-v ____ M. O. to P. A. coupllng __ 
O.OO3&-mf, ± 5%. 5,OOO-v ___ M. O. to P. A. coupling __ 
O.{)()24.mf, ±6%, 5,OOO-v ___ M. O. to P. A. coupling __ 
O.OOO4-mf, ± 100/." 6,OOO-v _______ __ ___________ • ____ _ 

O.OO6-mf, ±5%. S,OOO-v ___ _ 
O.OO2-mf, ±5%, 'S,000-V" ___ '_ 
Q.OOl-mf, ±5%, '3.000-v __ _ ~ 
O.OOO2-.mf. ±5%. 3,OOO-v 

type t5L, ' 

M. O. to P. A. coupling __ 
~l . O. to P. A. coupling __ 
P. A. tank tuning _______ _ 
P. A. tank ___ _______ ; __ _ 

O.OOOI _mf, ±5%, ,S',OOO-v ___ P. A. tank ____ ______ ___ _ 
O.OOOO9-mf, ± 15%.S,OOO-v _ P . A. tank tuning _______ _ 
I-mf, \,2CJO.-y d~ _____ ___ _ ~ II . V. fIlter ___ _____ _ ~ __ _ 
I-ruf, ± 10%, 3O()..y d~c ____ I-- _______ . ______ ___ ____ _ 
8-26-lUmf __ ----, - -----: - - _-.- Neutralize P. A _____ __ _ _ 

R. f . choke ______ _____ ____ , P\.ate IIlter __ ___________ _ 
R. f . choke ___ _ • __ __ _ • __ ~_ Grid impedanoe __ _____ _ _ 
R. t cJioke _______ • __ ~ __ ~ __ Plate filter _____________ _ 
Thermal compeM&toL __ ~ _ ~ M. O. tunlng __________ _ _ 

2-oontaot jack ___ __ ___ , __ _ : Connect key ____ ___ ____ • 
, "' - ' h ' 3-eoDtactjack ___ ___ __ _____ ,-",nneot DlICrop ODe __ __ _ 

3O-ohm, ;t: 1.O%, &-,, ______ _ lJmit pilot lamp current. 
'50-0hm, ±10 %, &-". _____ ., Volta«e divlder _________ _ 
l-ohm, ±5%, 6-w _____ ___ ~ Limit fit. curreDt 8. A ___ _ 
t5-0bm, 4.6-w_nn _n_n __ Para&itic BUpp! ' ,.,r .. n H 
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1113, 1114 _ _____ . _ 2C619I A/R3L ..•. 

1127, 1176 .. _ .. ___ _ 2Z8139_ . _ __ ___ _ _ 
1126,1174 . _______ __ 2Z874L __ __ ____ _ 
1128, 1176 __ .. ____ _ 2Z8744 ___ __ . ____ _ 
1125, 1173 ______ ___ . . _ 2Z8754 ___ ___ __ __ _ 
llOI, lito, 1161, 1162 _ 2C6191/82 ______ _ 
1190,119"- ____ ___ __ . . NYGDI2678 _____ _ 
1102, 1131-- ___ __ _ ____ . 3Z9622 _______ ___ _ 
529, 629, 724, 824, 924, 3Z9005A ___ ____ . _ 

1024 
328, 2228 ______ ___ __ . _ 1 _ ___ _ ___ _ _ _______ _ 

fte,;i~toT , VlIori- 1 3,OOO-ohmpotentiometer ___ 1 Grid biM oontrol _______ _ 

""10. 
Soclr.et S0-39 _. _ Cording n!08ptaele ... _ _ _ _ _ _ For plug PL--6~L _______ _ 
Socket 80-41. __ _____ do _____ ___ _ ._ . ___ __ __ For plug P~L ______ _ 
Soc:lr.et SQ--.44 ___ _____ do __ ______ . __ . _____ __ For plug Plr64 . ___ . ___ _ 
Socket SO-54 . __ __ . _ .do __ ____ ___ .• _. __ __ _ _ For plug PL-74 . ___ _ . _._ 
Socket • . ______ _ For VT-4-C tube __ _ • __ ___ __ _____ _____ ___ . _______ _ 
Switch_ _ _ _ _ _ __ _ DPST toggle____ __ _ _ _ _ _ _ _ _ Filamellt controL _______ _ 
SwitciL - . - __ __ _ Push button nonlocking ___ -1 ------------ ... - .----- .-
Switch ________ _ 6-poaltJon, 6ingle pole, ro-- Aote.nnaoouplinK __ ___ . _. 

"". Switch __ ______ 1 6-poIIition, lIiniP8 pole, ro-I Antellll&ooupUng _______ _ 
Wy. 

VAX 

m; 
GB 
GE 
GE 
GE 

H&H 
GE 
GE 

GE 

_______ ~ ______ ~ _ _ __ ~ __________ L-______ ~ ___ 

. 

~:: 

I 
; 
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39. Manufacturers and their addresses . 
.A6lWM)(at4oft N omt! AckVe:u 

G E General Electric OJ. 1 River Road, Schenectady, 
N. Y. 

me 

e~ 
YAX 
H&.H 

International Resistance Co. 

Cornell-Dubilier Electric Co. 
P. R. MaHor1' & Co. 
Hart & Hegeman Div., Arrow­

Hart and Begeman Electric 
Co. 

401 North Broad Street, Phil-
adelphia, Pa. 

South Plainfield, N. J. 
Indianapolis, Ind. 
Hartford, Conn. 

Hamm Hammarlund Manufacturing 424 W. 3ad St., New York, 
N. Y. Co. 

• 

• 

• 
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CHAPTER 3 

RADIO TRANS}'fI'ITER BC-AA-191 

• PI •• ".apbs 
General characteristics _________________ ______ _ 40-50 
Em pJoyment~ ____ ___ __ _ _ _ __ __ _ __ _ _ _ _ __ _ _ _ __ ___ 51-57 
Functioning of par:ts __ __ ________ ______________ 58-60 
Servicing and repair _________________________ 61-ta 
List of parts __________________________ _______ 64-66 

SECTIOX I 
• 

GENERAL CHARACTERISTICS 
P a . lgrap!l 

Frequency rflnl{e____ ___ _____ __ ___ __ ______ __ _______ ___________ _________ 40 
Types of transmll!SloD___ ____ ________________ _____ ________________ ___ ___ 41 
Power _________________________________________ ___________ _____________ 42 
Distance ranl{e____ _____ __ ___ __ __ __ ___ _______ _ ____ ______ ____ _ _ __________ -13 
Major componen la ____ __ __ ______ __ ______________ _______________________ 44 
'1'raDamlner ___ ________ __ ____ ____ _ _ ___ ___ _ __ __ ____ ______ _______________ 45 

Tran!lmIUer tuning unUs TU-AA-3 to TU- AA- 10 ________________ __ _______ 46 
V!lcuum tubea__ _ __ __ __ _ _ _ ___ ____ ___ _ _ __ __ _ _ ___ ____ ____ _ ____ _____ __ _____ _ ~7 

Antenna luning un lta BC-AA- l93 or BC-8B-193, BC-AA- l94, 8 C-AA- 204 48 
Antenna flwltcbing relay BC-AA- Hl6 or Bc-cc-19IL ____ __ .. ________ . ___ __ 49 
Radio control box 8C_AA_I02 __ ______ ___________ ____ ~ ________ : ___ . _____ 50 

• 
40. Frequency range.- The frequency range of r!tdio transmitter 

BC-AA- 191 is continuous from 400 to 12,500 kilocycles, divided into 
eight bands covered by plug-in transmitter tuning units. The num· 
ber of tuning units supplied with each radio set depends on the 
authorized freque ncy range of the set. 

41. Types of transmission.-In this respect the BC-AA- 191 is 
the same as the BC- 191-( · ). (See par. 3.) 

42. Power.-a. f nput.-The types of power equipment used with 
. this transmitter are similar to those for the BC-191- (·) listed in 

paragraph 4a, except that there is no authorized rectifier power sup­
ply for use with nO-volt Il.-(l power sources. 

b. Output.-Nominal power output on C. W. position is slightly less 
than that of the BC-191- (·) , or about 30 to 70 watts, depending on 
operating frequency. 

43. Distance range.-See paragraph 5. 

92 
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44. Major components.- Radio transmitter BC-AA- 191 com­
prises the transmitter, two smaU setscrew wrenches, junction box 
TM-AA-l60 and mounting FT-lllS (see figs. 20 and 28). Auxiliary 
transmitter tuning units TU- AA-8 to TU- AA-lO, antenna tuning 
units BC-AA-193 or BC-BB-193, BC-AA- 194 and BC-AA- 204, an­
tenna switching relay BC-AA- l96 or BC-CC-l96, and radio control 
box BC-AA-l92 are supplied only flS component parts of each radio 
set in which the transmitter is used. 

~'wuu t1I. - lI adlo frau.mhle, ll C_AA_ lOl "'hh I"Inel ~ r<!nlOl'o;d "howlng locatlo" ot 'Baln 
controlll--t ront ,·le"·. 

45. Transmitter.- This transmitter is si milu r to tnlllsmittel" 
BC-191_( ·) in b:lsic design, but the C!lntrols and circuits for antenlla 
tuning, switching llnd power control nre incorporllt.ed. in separate 
auxiiiat'y equipment wh ich is connect.ed to the BC-AA- 191 by cording. 
In addition, the BC-AA- IOllacks muny of the electrical und meclulll­
ical circuit refinements incorporated til the llC-191- (*). LocatioI' 

( 
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of controls is somewhat different, as may be seen by comparison of 
figures 4 and 26. -The function and purpose of the controle are like 
those of the BC-191-(-), but the BC- AA-191 does not have the power 
OFF ON switch, TEST KEY, or antenna tuning controlB M, N, 0, 
llnd P which are found on the BC-191-(*). The power OFF ON 
8wiwh is located on the auxiliary radio control box BC-AA-l92, which 
is oorded to the transmitter. In the absence of a TEST KEY the 
operating key is plugged into the KEY jack on the radio control box 
and used as a test key as well as for radiotelegraph transmission. All 
antenna tuning apparatus and controls are contained in the auxiliary 
antenna tuning units BC-AA-198 or BC-BB-193, Be-A A-1.94 and 
BC-AA-204, Each of these units also contains a 0- to li-ampere radio 
frequency ANT. CURRENT meter. Antenna swikhing relay BC­
AA-lOO or BC-CC-l96 is built in a case which can be mounted on 
top of anyone of the antenna tuning units as shown in figure 30. This 
arrangement insures short leads connecting the relay and the tuning 
unit.. The two units are connected to the tr.ansmitter by cordage. 

48. Tran.mitter tuning unit. TU_A A-3 to TU_A A-IO.-The 
frequency range covered by each of these tuning units is the same as 
that of transmitter tuning units TU-3-A or -B, and TU-6-A or -B 
to TU-IO-A or - B (par. 2). Tuning unit TU- AA--4 covers a fre­
quency of 800 to 1,600 kilocycles. Mechanically and electrically the 
TU-AA-8 to TU-AA-IOtype units are very similar to those. described 
in paragraph 8. However, they do not contain thermal compensating 
devices so their frequency stability and calibration accuracy is not as 
good as those used with radio transmitter BC-191-(·) . 

• • 
47. Vacuum tubea.-The radio transmitter BC-AA- 191 uses five 

vacuum tubes: 
One tube VT--4-B or VT :l C as muter oscillator. 
One tube VT--4-B or VT i C &8 power amplifier. 
Two tubes VT--4-B or VT 4 C as class B modulators. 
One tube VT- 25 as speech amplifier. 

Note that tube VT i C will give improved results in this transmitter 
as II. replacement for the VT+B in the master oscillator and power 
amplifier sockets. There is no advantage to be gained, however, from 
the use of tubes VT i C in the modulator sockets. (See par. 86 for 
data on tube characteristics.) 

48. Antenna tuning units BC-AA-193 or BC-BB-193, 
BC-AA_I94, and BC-AA-204.-a. Antenna tuning unit 
BC-AA-193 or BC-BB-I93 consists of a tapped variometer 80 and a 
radio frequency ammeter 82 housed in a dural case. Two controls are 
provided on t·he front panel for varying inductance sufficient to res-

94 
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onate 8n average 2OO-foot trailing wire llutellnll over the 400- to BOO­
kilocycle range_ Qne of t he controls, mal'ked ANT. I~'D. SWITCH 
E, controls switch 81 for securing relatively lal'ge cllllOgeS in induct­
ltlce by steps. The other control, marked ANT. IND. TUNING F , 
adj usts the variometer giving continuous inductllllce variatiOIl for fine 
control. The ANT. CURRENT meter 82 ind icates antenlllL current. 
Two models of this unit. have been issued: BC-AA - 193 Il lld BC-BB-
193. They are alike except for millO!' mechanicul differences lind are 
completely interchangt-able. 

-n. - )al7 

b. Antenna lUll ing unit BC--AA- 19-1 is contained ill a similar dural 
honsi ng. (&-e fi g. 27.) I t consists of a tapped variolll{'tel' 97, a va ri ­
able ca pacitor 93, and two fixed ca pacitors 91, 92. T here are f OUl' 

rontrols 011 the hont : vlu 'iometer t llJ) switch 96, Ilibeled ANT. I ND. 
SWITCH G, \'uriometer ('(Illt rol ANT . I ND. TUNING H , tap switch 
94, labeled ANT. CAP. SWITCH J , and l'a l'iable capacilol' 94 control 
ANT. CAP . TUNING K. T his unit is for use with aircl'uft and 
fixed station antelllHlS at frequencies nhove BOO kilocycles. 

c. Antennu t Ulling unit. BC-AA- 2().t is similar to BC-AA- 193 01' 

BC-BB-I03 in component part s. T he vllriomeler, howevcl', hns less 

9. 
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inductnnce {hall that of B C-AA- 193 or BC-BB-I93. The front panel 
controls a re identical to those on BC-AA- 193 or BC--BB-193. The 
BC--AA-2<H is designed for resonll t ing three- and fi ve-sect ion fishpole 
antenllllS fo r veh icles nt frequencies betWe(>11 1.500 and 4,500 k ilocycles . 

• 

• 

d. The CllseS of the three t.un ing units lire so dl'Signed thnt the front 
panel is :dways in a verticil I posi tion, whether wall or table mounting 
is employed . 
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' 49. Antenna switching relay BC-,A A-I96 or BC-CC-I96.­
This Wlit compriaes II. relay-operated switcll 602 which, at keying 
speed transfers the ILntenna from receiver to transmitter and grounds 
the receiver antennlL circuit whenever the transmitter key is closed. 
Three antenna circuit terminals protrude from the top of the dural 
case which houses the relay snd switch. A socket for insertion of a 
cording plug is located in one side_ This socket makes COlUlectiOD. to 
the relay coiL The housing is designed to mOWlt on top of lLIly of 
the antenna tuning units. Two types, the BC-AA-t96 and BO­
CO-tOO, have been issued. They differ only in slight details and 
are interchangeable. (See fig. SO.) 

50. Radio control box BC-A A-192.- The control boJ: (fig. 28) 
contaiD8 an OFF ON switch 73, a key jack 74, a microphone j~k 75, 
and eockets 71 and 72 for plugs PL--62 and PL--64 for cording. Some 
models also include a pilot light and an a-e d-c switch. The box is 
attached to a type Fr-1l2 mounting by four snap slide catches. 

S£CTION II 

EMPWYMENT 
Pan ..... pII 

IDlitallatloo ______________ ______ ___ _____ ______ ______ _____________ .__ 61 

()on trolB-_____ ________ _________ ________ ___ _____ ______________________ 62 
AdjUlltmentll prior to Operatlon________________________ ____ __ _________ 53 
Tunlnr __________ __ _______ _______ __ _____ ~ ____ ____ ------0-- ____________ 64 
Operadnr pfOl:ledu"" __________ _____ __ _____ ____ ______ ______ __ ~___ ______ M 

Operatloo In utIeme climatic condition. and In an emergenCl' __ .h_____ M 
DallT care. remonl from eervlee, and ItOrfl&('______ ______ ______ __ ____ 61 

51. InstalJation.--Cfiutioll: Complete all preliminary installa­
tions before connecting the cords to the power supply unit. 

a. Mi1/,()T imtallati01l8.-The only minor installation necessary is 
insertion of tubes. Remove the tube compartment cover by releasing 
the two slide catch fasteners, as shown in figure I, ILnd insert the five 
tubes in the sockets marked with corresponding VT numbers. 

b. Actual inBtallation.-Make all interconnection cording with power 
supply equipment turned off and the OFF ON switch on the radio 
control box in the OFF position. Do?Wt connect the cord and plug 
from the power supply equipment to the PL--l:i9 socket on the left end 
of the transmitter frame at this time. Connect the cording to the 
other components of the radio set in accordance with diagrams sup­
plied on the set chests. When installing the transmitter, leave at 
least 2 inches clearance all around from the nearest wall for proper 
ventilation. Be sure to provide sufficient clear space in front of the 
transmitter for tube changing, remova.l of transmitter tuning units, 
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and tuning adjustments. Do not fasten cording down closer than 
18 inches to the transmitter. This will prevent vibration from being 
transmitted to the unit through the cords. 

52. Controls.~ On tranlf1litter.-(l) On the front panel, just 
below the tube compartment, are the TOTAL PL. CURRENT meter, 
the TONE C. W. VOICE switch, the C. W. FIL. MOD. FIL. switch, 
and the FIL. VOLTAGE meter. Use and adjustment of these are 
indicated in paragraphs 12a, 53, and 66. 

(2) Located on the back wall of the tube compartment are the 
INPUT LEVEL control (back of the VT- 25 at · the left end), the 
MOD. BIAS control (at right center), the SIDE TONE switch (just 
beneath the MOD. BIAS control), the 12V. 14.2V. switch (at the 
right, behind tubes four and five) , and the A-C D-C switch (just be­
neath and to the ~eft of the 12V. 14.2V. switch). At the upper left of 
the tube compartm~nt is the receiver control circuit toggle switch M, 
marked POSITION NO.1 and POSITION NO.2. (See fig. 26.) 
This switch, through cording connections with Rpociated receiving 
equipment in a radio set, determines the circuit control exercised on 
the receiver by the transmitter keying relay . 

(a) In POSITION NO. 1 a closed circuit path between two ter­
minals on the receiver cording sockets is provided, when the trans­
mitter is not keyed. This type of connection can be used for break-in 
operation with a receiver which has no antenna shorting. relay. The 
two terminals on the cording sockets at the receiver are connected in 
series with the high voltage or screen \lupply for the receiver . tubes. 
This arrangement breaks the receiver power supply line when­
ever the transmitter is keyed, thus silencing the receiver during 
transmission. 

(b ) When the switch is on POSITION NO. 2 the circuit is such 
that one wire from the receiver cording socket is grounded wp.en the 
transmitter is keyed. When the transmitter is not on the air, the 
circuit from the receiver is open. This arrangement can be used to 
close the circuit of an antenna-shorting or high voltage supply-open­
ing relay built into some types of receiving equipment. In some sets 
the cording is such that tM switch is inoperative. 

(3) On the top of the transmitter, accessible by removal of the 
top plate, is the S. A. BIAS adjustment. This is a potentiometer 
shaft located between the filament resistor and the filament resistor 
terminal board, at the left end of the board. The shaft is slotted for 
• screw driver. (See figs. 29 and 34.) 

(4) These controls have the same purpose as those on the 
BC-l91-(·) transmitter (par. 12a ). 
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b. On tranMniteer tuning uniU.-The controls on the transmitter 
tuning units TU-AA-3 to TU-AA-lO are identical with those on the 
TU-3-A or - B to TU- 1Q...A or - B transmitter hming units used with 
the BG-191-(*) transmitter (par. 12b). 

53. Adjustments prior to operation.-Determine the type of 
power supply equipment which will be used. Refer to paragraph 
12a and figure ~6 for location of A-C D-C and 12V. 14.2V. switches. 
Adjustment of these switches is as follows: 

a. Filatm8nt voltage adju8tm.ent.-At the top right rear of the 
transmitter tube compartn.ent is the filament resistor connection 
board. .There are five tap wires, each with a small plug at one end. 
The plugs can be inserted vertica1iy in the terminals of the connection 
board. Spring action holds them in place when inserted. (See figs. 
26 and 29.) Adjustment of filament voltage is made by inserting 
the taps in the terminals, proceeding from one terminal to the next 
until proper voltage adjustment is secured. . . 

b. Adjustment for 8torage battery-dynamotor type of 8'Upply.­
(1) Connect all power cording between transmitter and power equip­
ment 6.ecept the high-voltage cord to 80cket PL-69. 

(2) Place A-C D-C switch in tube compnnment at D-C. 
(3) Place 12V. 14.2V. switch on 14.2V. (Have the battery on 

charge by running the vehicle engine.) . 
(4) Set TONE C. W. VOICE switch on VOICE and C. W . FIL. 

MOD: FIL. switch to MOD. FIL. 
(6) Insert tap plug marked AC in center terminal of connection 

board. 
(6) Place OFF ON switch on radio control box at ON. The volt­

meter should indicate the modulator filament voltage. 
(7) Starting at the right end and working to the left, adjust right 

end tap (marked 14) of the modulator filament resistor terminal board 
until the voltmeter indicates approximately 10.6 volts. 

(8) Place voltmeter switch to C. W. FIL. 
(9) Starting at the left end and working to the right, adjust the left 

end resistor tap, stamped 14, until the meter reads approximately 10.5 
Yolts. (10.5 volts will drop to 10 volts when plate load is applied. 
Operating filament voltage is 10 volts.) 

(10) Turn off battery charging equipment (by stopping the vehicle 
engine or by other suitable means) and place the 12V. 14.2V. switch 
at J.2V. Repeat the procedure uSed for 14.2 volta in (7), (8), and (9) 
above except that this time the inner two resistor caps marked 12 
should be used. 
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(11 ) As now adjusted, fila ment voltnf:,1ll will not require read just­
ment unless cable lengths nre changed. In a normal veh icle or air­
craft installntion a battery chnrging generator is used at nil times. 
'fhe 12V. 14.2V. swit ch should acco"di ng ly be!ICt in 14.2V. position. 

" , , , -
, 
l , , 

• , 
• 

-• , 
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" 

c. l'ol'lable gas el!g il! c-d}"i~'ell pOteel' cguipm.cllt.- {I) Cotl nect all 
power cording bet ween lhe t mnsmitter and power equipmclLt , e;ecepl 
high voltage cord to /Jocket, PL-59. 

(2) Check pOWC I' equ ipment to see that it is supplying lhe rated 14.6 
,'olts to the trnnsmi u er. 
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(3) Move A-C D-C switch in tube oompartment to the D-C position. 
(4) Place TONE C. W. VOICE switch to C. W., voltmeter switch 

io C. W. FIL., and 12V. 14.2V. switch to U.2V. 
(5) Insert tap plug marked AC in the center tenninal of connection 

"'nI. 
(8) Place transmitter ON OFF switch to the ON position. The 

filaments of the 'fed amplifier, master oecillator, and power ampli­
fier tubes should light. 

(7) Starting at the left and working to the right, adjust the left 
end tap (stamped 14), selecting a reeistor connection where the voltage 
reading will be 10.6 volts. (This should not be less than 10 volta IL8 

indicated by the red mark on the voltmeter when plate power is 
applied.) " Tum off transmitter. 

(8) Change TONE C. W. VOICE switch to VOICE. Change 12V. 
14.2V. switch to 12V., and voltmeter switch to MOD. FIL. 

(9) Move transmitter switch to the ON position and all tubes should 
tight. . . 

(10) Starting at the center and working to the right, adjust right 
tap (stamped 12) and select a resistor tap where the modulator 61a­
ment will indicate 10.5 volts. 

(11) Without further change, turn voltmeter switch to C. W. FIL. 
Starting at the center and working to the left, adjust tap (stamped 
Ii) on the left side, selecting a connection where the C. W . FIL. 
voltage is 10.5 volts. 

(12) Correct filament voltage can now be haa · on either C. W. or 
VOICE and TONE by changing the 12V. 14.2V. switch to 12V. for 
operation on VOICE or TONE and to 14.2V. for C. W. operation. 

. 54. TuDtng.-a. PrelimiMry.-Tuning procedure is the same as 
that indicated in paragraph 17a and b. The only difference to be 
observed is that the antenna circuit connections must be made by a 
two-wire pair from terminals 1 and 2 on the upper right corner of 
the transmitter tuning unit front panel to the antenna tuning unit 
being employed. Be careful not to touch the terminal board in the 
tuning. unit receptacle when there is no tuning unit installed. There 
is no safety interlock switch on the BC-AA- 191 transmitter so it is 
possible to come in contact with a dangerous voltage by touching this 
board. 

o. Antenna.-The general operating considerations of the antenna 
system. are the same 8S for the BC- 191-(·) transmitter discussed in 
paragraph 17c. The tuning procedure for the various antenna tuning 
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unite is described below. After the M. O. and P. A. circuits are 
tuned up with control D, ANT. COUPLING SWITCH set at 1, 
proceed with the antenna tuning indicated, advancing contnrl. D, 
ANT. COUPLING SWITCH, to a higher setting if required to 
secure' proper loading (180 to 200 milliampeN8 on C. W.). 

(1) The BC-AA-1D3 or BC-BB-1DS antenna tuning unit is de­
signed to load an antenna inductively. There is sufficient inductance 
variation to operate a 2OO-foot trailing wire aircraft or equivalent 
HIed antenna from 400 to 800 kilocycles. To reduce radio frequency 
losse8, operate with an antenna 1!ystem which will require a minimum 
of loading inductance at a given frequency. The controls in the unit 
are arranged 80 that the amount of inductance increaseS with 'dial 
Rnd scale reading. Best operation is obtained with the lowest 
possible dial ,and scale readings, 

(2) The BC-AA-l94 unit is designed for UE with antennas oper­
ating above or below their fundamental frequency. For operation at 
frequencies below the fundamental, follow the instructions given for 
BC-AA-193 or BC-BB-19a. Short out the series capacity by plac­
ing ANT. CAP. SWITCH J in position 4. Adjust ANT. IND. 
SWITCH G and ANT. IND. TUNING H controls for resonance. 
This will be indicated either by maximum radio frequency current 
on the ANT. CURRENT meter or maximum current on the TOTAL 
PL. CURRENT meter. For operation at frequencies above the 
fundamental, the antenna represents an inductive reactance in e&ries 
with a resistance. For this condition, short the antenna. loading 
mductance out of the circuit by placing ANT. IND. SWITCH G 
in position 1. . Then adjust ANT. CAP. SWITCH J and· ANT. 
CAP. TUNING K to tune the antenna, watching for resonance on 
the ANT. CURRENT meter or TOTAL PL. CURRENT meter. If 
the antenna is operated at a frequency very close to its fundamental 
it may be found that both capacitance and inductance are required 
to resonate properly. If this condition exists, use a. maximum of 
series capacitance (switch J advanced to a high number and dial K 
set at a high numerical setting) and a minimum of loading induct­
ance (switch G at a low number and dial H set at a low setting). 

(3) Type BC-AA-204 antenna tuning unit is intended for opera­
tion with 9- to 15-foot steel fishpole type vehicle antennas operating 
from 1500 tQ 4000 kilocycles. For these antennas, tuning p~ure 
is similar to that for BC-AA- 193 or BC-BB-193 in (1) above. 
The antenna switching relay BC-AA- l96 or BC-CC-1OO is mounted 
on top of the antenna tuning unit, fitting on the two studs provided. 
Connect antenna tuning unit to the switching relay t and from there 
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to the antenna and recei,'cr, following the diagram in figure 31. 
When the antennn tuning is completed, rendjust control C for 
minimum total plate current. 

55. Operating procedure.-Operating procedure is virtually the 
same as for BC-191-( ·) described in parngraph 18, Connect key 
lnd microphone by plugging them int.o proper jacks provided in rndio 

~lCtu SO.-.Iutcnna 10,,1"11 unJ! H C- ( ' !- lOa or IlC_.\ A_ 21!1 wl(b ,,"Iell"" 8wl!<hln, 
r.'''f HC-( ') - l OO mO"'I(,,d .,,' 'op. 

control box BC-AA- l92. Adjustment fOI" roice and tone operation 
is also explained in purugnlJ)h 18. H owe,'cl', the S. A. BIAS control 
does not have a llUlll i:Mmxl dia l so adjusunent must be made by mcnsur­
ing the voltage across capacitor 53 (fig. 34) with TONE C. W. VOI CE 
switch set at VOICE and key l~eld down. This adjustment can only 
be made with the top and back plate of the transmittcr removed. 
Shu:e dangeroU8 voltages are c:cposed by thia proced ure, be 'lJery care­
ful ·not to COllie in COlltact '/Dit h any of the wiring. Use a high resist -
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anoe voltmeter such as the one supplied with test 8et I - 1S6 or I--56--A 
and connect the positive voltm.eter lead to the chassis frame. Touch 
negative lead test prod to the proper terminal of capacitor 63 (only 
one of the terminals will give a voltage reading). In8ert an insulated 
screw driver in the slotted S. A. BIAS control shaft (Bee fig. 29) and 
adjust for a voltmeter reading of s:s to 40 volts. If two persons are 
present, have one depress the key and make the adjustment while the 
other handles the voltmeter. Be careful! 

56. Operation in extreme climatic conditions and in an emer· 
gency.-See paragraphs 21 and 22. 

57. nany care, removal trom service, and storage.--See para-
graphs 23, 24, and 26. . 

SI:CTION III 

FUNCTIONING OF PARTS 
, Pararrapb (}eneral ___________ _____ ____ ___ _______ . ______ ___________________________ 68 

A.ntenu& tua lDg unite BC-A.A.- 193 or BC- BB-l93. BO-AA- l94 and BC-AA-2Of__ __ ____________________________ __ ______ __ ___________ __ ____ 59 
A.atenu& switching relay BC-AA-l96 or Bc-cC-lOO_____________ ___ _______ 60 

58. General.- The general circuit functioning of radio transmitter 
BC-AA- 191 is the same as that of the BC-191- (·) in aU major re­
spects, except for the fact that aU antenna tuning and switching is done 
by external auxiliary equipment and the use of an external radio con­
trol box BC-AA-I92 containing the power OFF ON switch and outlets 
for plugging in microphone and telegraph key. (See pars. 26 and 27. ) 

59. Antenna tuning units BC-A A-193 or BC-BB-193, 
Be A A_I94 and BC-A A-204.- These separate units perform the 
same function and in general have circuits similar to the various an­
tenna circuits of BC-19l-( · ) which result when ANT. CIRCUIT 
SWITCH N is moved through its several positions. (See par. 17c.) 
Comparison of figure 7 with circuits of antenna tuning units BC-AA-
193 or BC-BB-193, BC-AA- 194, nnd BC-AA-204 in figure 31 will 
show that BC-AA- 193 or BC-BB-193 and BC-AA':'204 have circuits 
almost the same as positions 3 and 4 of control N on the BC-191- (·) . 
The circuit of BC- AA-194 is approximately the same as that of posi­
tion 2 of control N. 

60. Antenna switching relay BC-A A_196 or BC-CC-196_-«. 
This relay accomplishes the following functions at keying speed: 

(1) Transfers the antenna from the receiver to the transmitter when 
the transmitter key is closed. 
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(2) Grounds the receiver antenna circuit when the key is closed. 
b. , '111e relay coi l 1M2 is connected in parallel with t he transmitter 

switching relay coil 24 by the cording through socket 1651. ~ 

39· 
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SEC'l10N IV 

SERVICING AND REPAIR 
P.'" lJTapil OeneraL _______________ _________________ ___ __________ __ __________ __ _____ 61 

NorIllllI yoltnge. cnrrent, " ",I refll&la ucc readlugli ________ __ ____ ______ _____ __ 6'2 
T rouble ella rt ________ _____ __ • _______ __ _______ ___ __ _____ ___ __ _ • __ ___ ______ 63 

61. General.---a. The servicing und repair of the transmitter are 
covered in pll r agraphs 29 to 34, inclusive. T he external tuning and 
switching com ponents IllUY fail to operate due to breakage in the COIl­
necting wi res and connl"Ct ing cords. Always check -these carefully 
when tn)uble develops. The antennll switching relay Illay fail W 
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function due to cording def ects or due to pocw socket and plug COIl· 

!3Cts. Power failme mny be traced to cording defects between the 
transmitter , the radio control box DC--AA- l 92, ft lld junct.ion bo;o;: 
TM- AA- lGO (if used ), Check eondition of fuses and connections in 
fuse box BX- IO if the instldlntioll incl udes this component. 

b. Trouble with the MOD, BIAS control and S. A. BIAS control 
due to wea"ing of the resistnnce element may eause incorrect b ins 

• 

• 

TO., ')gll 

..... u~u 3~.- II ~'1I0 trano",ll1"r DC--AA-IU1, wllh tra O"'"llter HtnloJ!' nnU and t0 l> rC<tr 
Rml 8hl~ pon.lo ",m,,"~!l 10 ol,,-,w 1"".lIon of p:lrl.-r~u "lew, 

I'oltages for t he 1I1(0)utlltm' nlld speech uillpli fier t uhes. If this OCCUI'S. 

the cont.rols should he replaced by repair personnel. F or lleut rnlizlI' 
liOn adjustment, see pUl'ftgrnph 35a and b, 
' 62. Normal voltag e, current, and res istance readings.----tI, 

Normal plate alld grid ow-rents.- (l) S , A. plate current.-Rend by 
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using tube aocket adapter in VT -25 socket. Should lie 19 to 21 milli· 
amperes. Adjust S. A. BIAS control 8 to secure this value of cUlTent. 

(2) ModulaJ,or plate current.-Can be determined by observing 
increase in TOTAL PL. CURRENT reading when changing from 
C. W. to VOICE and impressing normal speech modulation. Should 
average 100 to 125 milliamperes for sustained speoch wnee. With no 
modulation it should average 20 milliamperes higher than for con· 
tinuous wave operation. First adjust MOD. BIAS control 7 to geCUl"e 

correct current reading for no modulation. ( See par. 18b(l).) Then 
adjust INPUT LEVEL control for proper current reading on sus-­
tained modulation. 

(3) MfJAter o8cillator plate currem.-Determined from reading of 
TOTAL PL. CURRENT meter with power amplifier and speech 
amplifier tubes removed. Selector .switch on C. W. should be 30 to 
76 milliamperes, depending on frequency of operation. 

(4) Power atnpUfier.-Determined by subtraeting the sum of the 
currents drawn by the master oscillator and speech amplifier from the 
total plate current on C. W. Should be between 100 and 11SO milliam­
peres with full antenna loading. 

(IS) MfJAter 08cillator grid owrent.-Measured by connecting a d-c 
milliammeter in series with resistor 4. Should be 20 to 3:i milli­
amperes. 

(6) Power amplifier grid C'Urrent._Measured . by inserting a d-c 
miIliammeter in series with resistor 12. Correct value is 6.5 to 9 mil­
liamperes when control C P. A. TUNING is resonated properly. 

b. Resi8taTUJe and voltage mea.tttremenl8.-The first two charts 
below give resistance measurements from the various pins on the con­
nector board located at the top of the tuning unit receptacle on the 
front of the transmitter. The tuning unit must be removed for access 
to the board. Pin numbers are counted from left to right, starting 
with No.1. (See fig. S.) The third chart gives resistance to ground 
from tube socket pinB. (See fig. 23 for pin locations.) Resistance 
values within 15 percent of those indicated are satisfactory. 
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RESISTANCE TO GROUND 

PIli No. , , , • • • , • --------- - - ------ -- - --
o tllIlIl . _. ____________ Open._. __ ._ I meg. ____ open ... ____ 0.1 or 0.03 meg. ___ OpeD ___ ___ 0.13 or .OS:; meg. __ .open._ . .... 1 meg. 

o No. ,to 1fOWld. oUIen lI"o.oa """ duo'" _ oI.~' _ "'''or::iO. Lib_lie, r:d .. ,,,,,, to ~ 
fl'ODl pin No. & III 0.J3 """ on .. _ 8MI ODd 11.(1611 """ OCI. otben. 

PIli to pin , , 
- _. -

--- --_ . . _ . . .. . 0. ___ ______ _ open. ___ • __ 

2 --- - -- ,, --- -- -- open. __ __ __ 0 . ___ ____ __ 

,------------- - open. ______ open. __ __ __ 

--- -- ---- -- ---- open _____ __ 1 meg ______ 

--- -- -- ----- ---
open _____ __ Opell __ __ ___ 

-------------_. open _____ __ 1 m(lg ___ ___ 

--- - - -- - ----- -- Opell ____ ___ open _______ 

PIN TO PIN RESISTANCE 
(Ohlll8 unl_ otherwise indieated) 

• • • -
open _______ open. ______ open _______ 
open. ___ ___ 1 meg ___ ___ open ___ __ __ 
0. ____ __ __ __ open. _____ _ open. __ __ __ 
open. ______ 0. ______ ___ open __ _____ 
open _______ open ___ ____ 0 • • ___ __ __ _ 

open _______ 35,000 _____ open _______ 
open _____ __ open ___ ____ open_ -----

• , • 
open. ___ ___ open. __ ___ open. 
1 meg. __ __ • open. ______ 190. 
open. ___ __ _ open ___ __ __ open. 
35,000 _____ open ____ ___ 1 m". 
open _ -- --- 0pen _ . .. -- open_ 
0 __ ___ ___ __ open _____ __ I meg. 
open ___ __ . 0 __ ___ ___ __ open_ 

RESISTANCE FROM TUBE SOCKET PINS TO GROUND 

' .... T"~ 
8oc:k", pin martin, 

p PI _\_ o· , - -M.O. ___ ____ __________ VT-4--B ___ ___ ___ _ I m(lg ____ ____ 160 ohlllll ____ __ ___ 0.11 or 0.04 meg ___________ o OhDlB_ 
P_A. ____ ___ __ __ _____ _ VT-4--B __________ I meg _______ _ 160 ohma __ ____ ___ 0.13 or 0.055 meg __ ______ __ O. 
Mode __ ____________ __ VT-4--B __ ____ ____ 1 meg ___ ___ __ 160 ohDlll ____ ____ _ 108,000 ohrm ___ _________ _ O. 
B. A. ___ __ ________ __ VT- 25 ___________ I m eK __ _____ _ 2 ohlllll ____ _____ 0.1 or 0_03 meg ____ ____ ____ 155-ohDlB_ 
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S. A. plate ___ .. _____ _ 

S. A, grid biu ______ __ 

Mod. grid biM _______ 

Plate 8upply _________ 

K . eymg ________ ______ 

Side tone : 
POilition L . _____ 
P08ition 4 _______ 

Microphone lIupply ___ 

-

~O!Io.PP:J 

425 

35-40 

72-76 

1, 00!l--1, 100 

150 

3-9 
17.6-30 

10 

VOLTAGE CHART 

(Using 1,000 ohms per volt, or better, voltmeter) 

Wb.re"' ....... ro.d Ground pnJarlty S.l<o:to .... lteb 
.-ItIoD 

At VT- 25 plate; IIOCket 41 .• MiDUlL ____ VOICE 
. 

Acf"OI88 capacitor &L _______ P1us _______ VOICE 

AcTOllll capacitor 35 . _____ __ P1u~ __ _____ VOI CE 

Terminal 61 of lIOCket SO- MinU3. ___ _ TONE 
39 and ground, " VOICE 

AC r()88 ret!i6tor 20 _______ • __ Plus _______ Any ___ __ 

Arm of $ W . 55 to ground, -- ---------- TONE 
across an 8,000 ohm re- ., 
8i8wr. C. W. 

}'rom terminal 22 of PL-M Minus _____ VOICE 
to ground. . 

N.~ 
. 

Meuure with tube in ci rcuit. U~ 

tube socket adapter . 

Keying relay 24 open. 

Voltage is a -e; frequeney should be 
600-1 ,200 cycles. 'lol t&ge • 
higher on C. W. than OD TONE. 
U$e J- 56-A output meter. 

Me&.Bllfed with microphone diseoD-
neeted from circuit. PL-59 dis-
connected. OFF ON IIwitch at 
ON . 
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63. Trouble chart.- The trouble chart below lists a number of 
typical conditions which may occur when using this equipment. Note 
that some of these troubles are caused by failure to adjust the equip­
ment properly when setting it up. Always recheck installation and 
tUDe-up procedure before operating the equipment. 

====~-;~~==~I ====~~-~""~===. 
NG fi\a.ment voltage. CordiDa; prop- Open tUlle or brenel' in power lupp1y. 

erly connected. Short-circuited power ooni. Open power 
OIIrd. TONE C. W. VOICE lSWitch 
detective. Filamellt lWIilltor :;\5, 26 
defective. 

• 

Filament voltage normal on C, W., 
high on TONE and VOICE. 

No plate current. Filament voliaie 
normal. Corda connected prop­, 
erly. 

\"ery high plate current on continu­
oUll- wave operation. No radio 
frequency output on any poeitlon 
of control D. Control C ... ill not 
I"88Onate. 

No pronounced plate current dip 
when control C it tuned. TOTAL 
PL. CURRENT meter reading it 
high, Tuning of control C shift.6 
lIOmewbat u antenna controls are 

·tuned. ANT. CURRENT meter 
reading normal. 

Power amplifier will not load on 
oontfnuoue-... ave operation . (Total 
plate eUrTent does not increa.ee 
witb tuning of antenna. ) Tuning 
of control C la normal. 

t , 

Modulator tubee: burned out. Filament 
re&utor connection board oonneeted 
improperly. 

Defective hich voltapo cord. Burned out 
hlgh voltage lUBe io power IUpPly or in 
tn.n~mitter. FUIIe failure ill caueed by 
failure to follow tuning prooedure 
exactly (par. 17) or by defective high 
voltagil filter oondensel'$ 33 and 22. 
Open resistor 20, defective plate current 
meter 23 will oaU8e laek of plate curt'ilnt, 
too. Cheek action of keyinl{ relay 24 . 

M. O. tube not functioning . Replace if 
defeetive, Ched, hlf!:h voltage and 
.6.h ... nent cireult11 of muter OIIclJlator 
ekcuit for continuity, 

Antenna loading on IX)1Hlr amplifier too 
great. Reduce by placing control D 
'at a lower setting. Also IlOO paragraph 
17c{8). Check P. A. tube. Check 
grid bias voltage on thi8 tube. If low, 
check resistance from pin G of IM)Ckc t II 
to frame . See TeIIi8tance chart para­
graph 62. 

Check antenna for poor joint'!, leaky in­
sulatore, Check connections between 
b"an8mitter, antenna tuning unit., and 
antenna awitching relay. Cheek an­
tenna switching relay to see tbat it iM 
operatin!! , 

111 
Or~, .11<..,., 

UNIVERSITY Of C/o.lJfORN lA 



• 

• 

TJ( 11-800 .. SIGNAL CORPS 

Total plate current 150 ma on OCID­

tinuou. wave operation at reeo­
nance of control C. Control D 
eet at 1. Antenna ciTcuit detuned. 
TOTAL PL. CURRENT meter 
dipa sharply at reeonance of con­
trol C. Reaonanoe eettlng of C 
ill off calibration chart ligul'ell. 
Filament voltage and othercheclu 
are normal. 

ToW plate Clll'nlDt hish on OCIn­

tinuoU3-'II'ave operation at ailll6t­
tinge of control D. Low radio 
frequency output on ANT. CUR­
RENT meter. Plate CWTElllt dip 
at re.onanoo of control C \.t very 
aman. P. A. tube checke perfect. 
Condition exill~ with aU trallllmit­
ter tuning units lupplied with eet. 

Prot.ble_ 

Power amplifier probably requil'ell neutral­
isation. To cheek, replace tran8tll ltt.ef 
tuning unit with one for another fre­
quency band and tune up M. O. and P . A. 
oontroll at a point near middle of fre­
quency hand covered by tuning unit. If 
operation \.t normal with the lI6Ilond 
tuning unit, replace firat' unit and neu­
trall.ae, following inltructionl in para­
graph 350, and b. 

M. O. tube \.t oacillating weakly, indieate8 
worn out tube Of trouhle in OlMter 
oecillator ciTcult. Check tube -hy re­
pla.oement. If trouble continue!! make 
relliatanoe check of tube lOCket I with 
power turned off. See reeiatanoe chart. 
in paragraph 62. 

1II0 nULATQIl TaOUBLJ:6 

(In all ClH!1! below continuoul-wave operation baa been tried and found to be 
normal.) 

Bl'mpto .... 

Badly dilltorted liguall on VOICE. 
I nterference on adjacent channels 
reported when tranlmitting on 
TONE. Total platoe current low 
on TONE. 

No modulation on VOICE. Modu­
lation satil factory on TONE. 
Pla te current normal on TONE. 

• 

Probooblo ...... 

Improper modulator or speech 'amplifier 
grid biaa adjUlitUlent, or defective modu­
lator tubel!. Bad P. A. tube will cause 
modulator and 8peech amplifier bial to 
be improper value. Cheek reBilItanoo of 
reaistofll 7, 8, and 12. 

Check INPUT LEVEL adjUlltment . . If 
correct, check microphone, cord and 
plug by replacement. Remove hi3h 
volla8e by diBconneeting oord and plu« 
Plr-S9. Place high reaiBtanoe a-c vol\­
meter of te8t eet &Cf08II terminala 3 and 
4 of transformer 47 with tube filaments 
on. Speak into microphone, with micro­
phone pUBh button lIWitch ciOBed. On 
loud speech a reading of I or 2 vol'" is 
normal. Check microphone d-c vnlu,ge 
with d-<l voltmeter between pin 22 ef 
lOCket PL-64 and cbas8\.t frame. Micro­
phone not plugged in. 10 volt.! are 
normal. 
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TK 11-800 
RA'DlO TRANS"MITl'ERS BO-IGl-(- ) AND Bo-AA-IGI 6S 

No modulation on TONE or VOICE. 
Plate current on TONE and 
VOICE ia .. me .. 00 C. W. 

• 

High plate current. Normal reading 
on ANT. CURRENT meter. 
Contro l C properly adjWlted. 
Plate current dtJCr~u when voice 
or tone modulation i8 applied. 

DiatonioD Gn VOICE. TONE 
tran8miSllion normal. PL. CUR­
RENT normal. 

• 

High bum level on VOICE modula­
tion reported by otber s!.ations. 

Probable .. " 

Modulator tubes-are Dot functioning .. 
.bown by lack 0( plate current increMe 
on tone or voice. Cbeek modulator 
tubes and value of modulator grid biae 
(tee chart, par. 62) 'and continuity of 
bigh voltage circuitll to plate. of modu­
lator tubell. Check TONE C. W. 
VOICE .wit.eh for open cirouit. Make 
certain that modulator filamentll light. 
If not, cheek connections on MOD. and 
of filament I1l$i$tor connection board and 
check filament !"elliator 26 for open circuit. 

Check -.mount of antenna Mupling. Oper­
ation with control D advanocd too far 
will callMl drop in plate curren' with 
modulatlOIl . Check filament voltlg« 
Low volt&jJe may IKlmetimee oaUIIe the 
oondition alao. Check MOD. BIAS 
adJuatment. II condition still continu,"", 
modulation tnnsformer 30 may be 
defective. 

Check microphone. Check INPUT 
LEVEL adJu8tment for overmod"lation . 

• Normal setting of 7 to 8 Ihould awing 
plate current to peab of 300 miUilUIl­
pere8 on voice. If distortion eontlnuC>l 
with thia adjWltment, adjuat INPUT 
LEVEL to limit peak plate currenhwinga 
to 280 milliampe!"ell on voice. If trouble 
remaiIa, cheek grid biaa and plate volt­
agel of 8. A. tube ueing tube IKlcket 
adapter from I- 56 or 1- 56-A test set 
analyser. IIl8Cn adapter in 8. A. eoclr.et 
and VT-25 in adapter eocket. AIIIO 
check resiatora 36, 37 acJ"OII8 terminaill 
3-4 and 4-5 of tranOlforrner 34 to tee 
that they are making good contaet and 
have correct reaiBtanoe value . 

Cheek for poor ground conneetiODlJ, if the 
llet ia grounded. Check capaciton 33, 
22, 42, 50, 35 and 63 for open circuit. 

SECTION V 

LIST OF PARTS 
P.r ...... pb 

Table ot n!pIa~ble pal"U ____ __ _________ ___ __ ______________ __________ ___ 64 

Ide ntit'8.] a nd Interchang>.l8ble pElrts______ ____________ ____ __ __ __ _________ &i 
Mauu!acturers and their addreelell__ __ _____ ___ __ ________ ____________ ____ 66 
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64. Table of rapl,seeable parts.- a. Radio lra1l.871l;"ter BO-AA- 191 (8tock No. f0819I). 

11_ No. N_ _.m _m M •. n ... iDc No. Ol!: 
}I" _ 

N. 
--I ·---I~ ---- 1 . 

, 
2 
3 , 
• 
6 
7 

8 
9 

W 

n 
12 
13 

" " 
" " 
20 

2C6191{B2 _____ __ _ Tube !lOCket .. __ For VT- i-B __ ... ____ _ Hold M. O. tube ___ ___ _ _ 
3DA8 ____________ . Ca~itor ____ __ OJI06_mf, ± 5%,2,OOO-v. M. O. plate bypM3 _____ ~_ 
2C6191AfDL ___ _ _ CoiL .. ________ R. f . ehoke . _________ _ M. O. plate filter, f. L ___ _ 
3Z6500 __ __ _____ _ _ Reeilltor ________ 5,(J()()..()hm, ± 10%, M. O. grid leak ________ _ _ 

5-w, wire. 
SD9100--5. ___ ___ .J Capacitor ______ I O.OOOI-mf, ± 10%. M. O. grid bYPM3 _____ __ _ 

2,500-v • 
3DA20-3___ __ __ _ _ _ _ _ _ . do _ __ __ _ __ _ O.02-mf, ± 10%, 2,fJOO-v _ Filament r. f. bYPMII ____ _ 
2C6191{R3L ___ _ _ _ Reailltor, van- 7,500-0hm, ± 10%, Mod. blaa adjUlltment . __ _ 

able. DO taper. 
2C6191fR32 _______ __ __ do ____ __ . _____ do__ __ _ ____ B. A.billBadjuatment ___ _ _ 
3Z9855 __ ... ____ __ Switch __ . . __ SpecialSPST ____ __ • __ 12V.14.2V.lil.switeh ___ _ 
3Z9855 . ________ _____ _ do _____ __ __ Special SPST ganged _____ do _________ _______ _ 

to g. 
2C6 191 fS2 __ " _ __ _ _ Tube socket . _ _ _ For VT-4-B ___ _ _ _ _ _ _ _ Hold P. A. t.ube _______ _ _ 
3Z66l5 _ _ _ _ __ _ __ _ _ ResillWr __ . _ __ _ _ 16,OOIJ...<:lhm, ± 5 %, 5-.. _ P. A. grid leak _________ _ 
2C6I1HA/DL ____ _ COil. . _ ____ ___ _ R. f. choke ____ _______ P . A. plate filter, r ; C ___ _ 
3DAI- 3 ____ ______ _ Capacitor_ . ___ _ O_OOI-mf, ±5%,3,OClO-v_ P. A. plate bypaelL ____ _ 
3D910()-IL __ _______ ____ do _________ O.OOOI-mf, ± 10%, P_ A. grid bypllaL ___ __ _ 

2;500-v. 
3Z6015 ___________ 1 ReeieWf ________ 15Q..ohm, ± 1%, l-w ___ P&rtofvoltmeter27 __ ___ _ 
3Z6750. __ _____________ do _________ 6OO,()(j()...{)hm, ± 10%, High voltage bridge __ : __ _ 

3Z6700 ___ ____ ____ 1. ____ do _____ __ _ _ 
1_ .. , tal'oon. 

IOO,()(j()...{)hm, ± 10 %, ... - Keying biM _____ _____ __ _ 

GE 
CD 
GE 

CCC 

CD 

CD 
CBI 

CH I 
GE 
GE 

GE 
CCC 
OE 
CD 
CD 

IRC 
CCC 

CCC 

Cat_ 7461594G I 
ML7867303PtI 

ML7867303Pt2 

ML7867303Pt3 

ML7867303N 
ML7461560Gl 

ML7461569G2 
ML7867303Pt13 
ML7867303Pt13 

Cat_ 7461594GI 
ML7867303Pt6 

ML7867303Pt7 
ML7867303Pt3 

ML7867803Pt33 

ML78&7303Pt8 

--_.- -- ---

~ 
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; 

~ 



~ 

o 
z , 
~ 
~ 
~ 

~? 
< • n • • 
~ 
> 

'"20 I 8Z662~L __ ., __ ___ ' ___ __ do ______ ___ 1 2!i,OOO-ohID, ± 10%, L ____ do __ ___ ____ _____ __ -I cec 
O-w. 

21 2C6HU{D2 ___ _____ U,iL _____ __ ___ R. f. choke ___________ H. V. filter , r. C ___ _____ GE 
22 2C6191/C5 __ _____ _ Cllpacitor. _____ I-mf, 1,200-\', pyrlUloL H , V, fllter ___ __ , ___ ___ _ • G E 
23 3F222. L _______ ___ MUlir.ruetef _____ 500-ma, doc. Red line Plate curnont. _______ ___ GE 

at 210 rna. 
24 2C6191/L2. __ __ _ __ Relay __ __ _ __ ___ 3 polc __ _ _ _ _ _ _ _ _ _ _ _ __ _ Keying awitching___ __ _ __ GE 
25 2C6191/R5A ____ ___ Resistor ____ ___ _ 1 unit, 1.2-ohm wire- C. W.filamentcireuIL ____ GE 

wound. 
26 2C6191/ MA ____________ do __________ ____ do _______________ Mod. f1lamen,tcirCUiL ____ ! GE 
27 3F7322 _________ __ Voltmeter __ ____ 15-v, a-e and d-c ____ __ Filament voltmett;r______ GE 

2C6191/V4/2~ ______ W&.l!her __ __ __ __ _ FeIL ____ _____ ______ __ Hold item 27 ___ ____ _____ __ ___ __ _ 
28 ! 3Z9608 ______ __ ____ Switch __ __ ____ _ SPDT rotary ___ ____ __ Connect voltmeter_______ GE 
29 3Z960L __ __ __ __ ___ Switch _____ ____ TONE C. W. VOICE 8electoperatingoonditlop_ OE 

M!lector_ 
30 2C6191/TI _ __ _ _ _ _ _ Transformer _ _ _ _ Modulation output _ _ _ _ Modulation circult____ _ __ OE 
31 2C6191/S2_ _ _ _ __ _ _ Tube 5QCket _ _ _ _ For VT4-B___ _ _ _ _ __ _ Hold mod. tube_ _ _ _ _ __ _ _ GE 
32 2C6191/S2 ____ ________ _ do ___ ________ ___ do ____ .. _________ _____ do__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ GJ<: 
33 2C6191/C6 ______ __ Capacitor ___ __ _ l _mf, l.200-v, pyranoL Mod.platebyp6lllL __ ____ GE 
34 2C6191/T2 ____ ____ Transformer ___ _ Modulawrlpterst&ge ___ ModulawreireuiL _______ OE 
36 2DBI .. L ______ __ __ Capaciwr ____ __ l -mf.300-v ___ . ___ ____ Mod_ grid bypM8 ____ _ -"__ CD 
36 SZ6660 _____ _______ Resilltor ___ _____ 6O,{l()()...<Jhm, ± IO%, Mod.grid8tabiJi~er __ ____ CCC 

I-w, carbon. 

~ j :=~~~~~~~ ~~~~~: :~~~~::~ :~:: ::: : - 9~500:b~: --- -±-;OO/;, - ! - S~A.d;~~~i~~~i~~: ::::: 1 ~~g 
O-w. 

30 2C6101/ RS ___ __ ___ _____ do _________ J-ohm, 4.1)...", __________ 8. A_ 6.l.limiting___ ____ _ GE 
40 2C6191 / R8 ____ ___ _ _____ do _________ _____ do _________ ______ _ • ___ do________ ______ __ _ GE 
41 2Z87S9 ____________ Tube eocket __ __ For VT- 25 ____ __ _____ Hold S. A. tube ____ __ ___ GE 

2C6191 /1L ________ W&.l!her _______ __ Fibre ___ __ __ __ _______ For Item 4L _______ _____ ___ __ . __ 

42 2C6 191 /CS __ _____ Capacitor_. _ __ __ t-mt,I ,200-v, pyranoL _ S. A.platebyp6llll __ ______ GE ·So_ .. ", ..... '_'ell .nIb .. re'D .. Duml)or ";,, vol"" 100.000 o!llm, .. bile In o,b.n .11< ,--" .. of Ihh 1*"1 ..... :I5.OXI 01" .... 

M7460961G2 
ML786730SPtO 
ML7867303PtlO 

Cat. 776104IGI 
ML7867303Pt12 

ML7867303Pt12 

c.t. 7760916QI 
c.t. 7760427G5 

Cat_ 761694GI 
Cat. 761594Gl 
ML786730SPt9 
ML7867303Pt16 
ML7867303PtI7 
ML7867303Pt18 

ML7867303PU8 
ML7867303Pt19 

ML7867303Pt20 
ML7867303Pt20 
ML7867303Pt.22 

ML7867803Pt9 
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No. Stock No. N~. OoocrlptLo" ,-~ Mfr. 

··~~-II-·--~·-I----- --,- -
43 
44 
45 

3DAlG-8 ____ _ 
3DAlo-8 __ __ . _. 
3Z6003 ________ ___ . 

_ do ____ ____ _ 
.. _do ________ _ 

Hesiator ____ .. __ _ 

o.ot-mf, ± 10% 2,500-v_ Voltmeter bypas,,- . . _ 
__ __ do _____ __ ______ _ _ S. A. feedback circuit ___ _ _ 
3()..Qhm, O.2-w _______ _ _ Microphone current lim-

iter . 
46 I 3DAI- 4 __ ___ ___ _ C"pacitor. ____ _ I 0.001 _mf , ± 1 0 % , , S. A. gridcircuiL _. _____ _ 

47 

48 
49 

50 

51 

52 

63 
54 
55 

" " 

2.500-\'. 
2C6191 /TIL ___ ___ _ 1 Trans former ____ 1 Auo io , microphone to I COuplemic.toS. A __ __ __ _ 

grid. 
2C6191 / KL ___ ._ . _ CoiL __ _ . . . ___ Audiochoke _ ___ ". __ Microphone fii ter ____ , __ _ 
2C6191 / Jt33. _ _ _ _ _ _ ReI! isto r v II. r i _ 2QO..Qhm potentiometer _ Input le vel controL _____ _ 

able. 
3D 310 _______ ____ .1 Capacitor ____ ___ 1 \l5-mf , 25-v, d-c, clee- Microphone filter ____ __ _ _ 

trol ytlc. 
3Z9601 __ __ ___ ___ I Switch ___ _____ 1 SPOT Il:lLn~ed to part I Control~ tone circuiL . __ _ 

29. 
3Z6730 ____ _____ __ _ 1 Resistor _____ •. J 3OO,OOO-ohm, ±IO%, I s. A. grid llt.8.bilizer . __ __ _ 

3{4-w, carbon . 
3DBl.L ______ ___ _ Capacitor ______ _ l-mf,300-v __ __ ____ ___ S. A. grid returll hyplIM __ 
3Z663O-I ______ __ __ Reeistor __ _ _ _ _ _ _ ao,OO()..ohm, ± 5 % , Z-w _ s. A. tone circuit _______ _ 
3Z9610 ___ ________ Swit ch _______ __ Single pole, 4-poIlition __ Sidetone oontroL __ _____ _ 
3Z8106 ____ ___ _______ do __________ _ DP8T toggle __________ Receiver cont rol ckL ___ _ 
2Z81H _________ __ Socket 80- H ___ Cordlngplugroceptaele _ For PL-64 __ ___ _______ _ _ 

58 I 2Z8739 ___ __ _____ -I Socket S0-39 __ _ L ___ ... dQ __ ________ ___ _ -I For PL-69 ___________ __ _ 

CD 
CD 
AX 

CD 

GE 

GE 
CHI 

AX 

GE 

CCC 

CD 
CCC 
YAX 
GE 
GE 

GE 

J)r . .. !n~ No. 0 Ii: 

MJ,78!17303i't21 
ML7867303Pt21 
ML7867303Pt23 

ML7867303Pt24 

ML7867303Pt26 
M7461 ,~69G3 

ML7867303i't28 

Cat. 7760421G5 

M L7867303Pt29 

M L1867303PtI1 
ML1867303Pt32 
M7461586GI 
K7868751Ptl 
W7350499Pt... 

46'" 47 
W7350499PtII 

48 &: 49 

II: 
.~ 
.~ 

§ 

" 2 
" 
~ 
~ 
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" 1 2~74 L. __ ______ __ ~k .. l S0-4L - - I -- -- - ~O -- ---: -:- - _ -- For Pl.-61 •.• - --- GE I W7350499l't50 
60 "Zool] ____ __ ____ _ Swl tch ________ _ Specla12-p081tloD __ ____ A..., d-c 61. controL ._ __ __ GE Cat. 776092101 

. b. Transmitur tuning unit TU~AA- !J (stock No. ecsOO!J) . 
,-------.--,~~--

101 • ________ ___ __ ___ __ COiL _ ___ _____ _ Variometer . __ _______ _ 
102 2C8003!D4 _____ _____ do ______ _____ _ R. f . choke __ ________ _ 
103 2C8003/D9 ___ ___ . __ do ____ ________ R. f . choke part IlL __ 
104 3DA2-8 _____ ,. _ _ _ _ _ Capa.citor _ _ _ _ _ _ O.OO2-mf, ±5%,5,OOO-v_ 
106 2C8003/D8 __ ______ CoiL __ .. _____ R. 1. cholte __ ______ _ 
107 3Z9611i . __ _______ _ Switch _________ Rotary ________ ______ _ 
108 3D9100-7 ______ ___ Capacitor ______ O_OOOI _mf, ± 5%,3,000-

,. 

M. O. \..II.nk ___________ _ _ 
M. O. plate IIlter _______ _ 
M. O. grid impedance. __ _ 
M. O. grid bioeki ng _____ _ 
P. A. grid impNianoe ___ _ 
M. O. band change . _ _ . _ 
M. O. unk 

109 I 3D9200-1. _____ __ _ L __ __ do _ _ _ O.OOO2-mr, ± S%, 3,OOo. i. __ __ do __ __________ __ _ _ 
,. 

110 3 DA3 __ ______________ do __ 0.003-mf,± 5%,5,OOO-v _ M.O.to P. A. oollpling __ _ 
III 3DA3 ___ ____ ___ · ___ __ _ ._ do_ _ ________ do ____ _______ ____ ___ _ do ___ _____ _______ . 
112 3DA5 _____ __ ____ __ _____ do_ ___ _ _ _ _ _ O.OOf>-rnf, ± S%,5,OOO-v ___ . __ d o __ __ . ___ ____ ____ _ 
11 3 3D A2- S ____ ___ ___ . ____ . do . ______ __ O.OO2-mf,±5 %, S,OOO-v _ . ____ do ___ ___________ __ _ 
114 3DA2- S ______ __________ do ___ . __ . . ______ do ______ _______ ______ _ do __ . _. ___ ________ _ 
liS 3DAS ___ ______________ __ do __ __ ____ . O.OO5-mf,± S%,5,OOO-v _ . ____ do __ . __ ___ ________ _ 
116 3D0026V _____ _ _ _ _ _ Capacitor, var _ _ 26-llImf, with myealu Neutra.Jizing P. A _. ____ _ 

in~"lation. 
117 3Z6001 Es ______ _ . Reeilltor _ _ _ _ _ _ _ _ 15-0hm, 4.6-w ___ _ . _ _ _ _ ParMitic suppressor ___ __ _ 
121 2C8003/ DI. __ __ __ CoiL. __ _____ . _ Variomet.er . ___ _ . _ . __ P.A_tank ____ . _______ _ 

122 
123 

3Z961 5 _____ _ 
3D9 100-7 ______ _ 

Switch ____ ___ _ Hotary part of itcm 107_ P_ A. band change ___ . __ 
Capacitor _ _ _ _ _ _ 0.1)001-00, ± 5%, 3,000- P. A. tauk __________ _ . __ 

,. 

OE T7659234 Pt 16 
GE M7460961G3 
GE M7461192Gl 
CD T7659234 Pt62 
GE M746096106 
GE T765920303 
CD T7659234Pt21 

CD 1"1659234 Pt22 

CD T7659234Pt23 
CD TI659234rt23 
CD T7659234 Pt61 
CD T7659234Pt62 
CD Do. 
CD T7659234Pt61 

CAR T7659234Pt9 

GE QLK2155993 
OE P77605l1GI ,-

p", 
GE T765920303 
CD T76t;9234Pt21 

~ c -c 

~ 
~ 
~ -~ 
" ~ 
• ? -0 -I -• -
~ 
• 
~ -• 
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N . I g"",_ No. N_ 0e00r11>\10<1 

-~ - -
124 3D9200-L . _______ Cap&eitor __ __ __ O.OOO2-mf, ± 5%. 3,000-

. ". 
126 3DA 1-3.. . __ . • ____ ____ . do ____ ____ O.OOl-mf, ±S%,3,OOO-v. 
126 aDA \- 3 ____ ____ ___ _____ rlo ____ __ ___ ____ _ do ___ -------. -
127 2C8003/D L _______ COiL _____ ____ Secondary of variome-

tar 121. 
128 3Z9605. ___ _____ __ Switch. __ ___ ___ 6-poBition s ingle pole. __ 

c. Tran.smiUer luning unit TU- AA- 4 (Block No, £C8004). 

90 1 
002 
003 

3Z9614 _ __ _______ _ 

3D9100-7 __ __ __ __ _ 

Cc>iL _ ___ ___ _ 

Switch ______ __ _ 
Capacioor _____ _ 

R. f. inductance _____ _ _ 
Rotary ___ __ ___ _____ _ _ 
O.OOOl -mf. ±5%.3.000-

". 

ruDCIIoa 

P. A. tank ____ _____ _____ 

___ __ do. __ _____ ___ _____ _ 
_ ___ . rlo. _______ _____ ____ 

Couple P. A. to ant. ___ __ 

Ant . ooupling ___ ____ __ __ 

M.O. tanL ____ _ 
M. O. band chflfige ___ __ _ 
M. O. tank ________ ____ _ 

904 3 1)9100--7 .________ . do __ . do . ____ •.• __ ._ __ . do. ______ ___ . • ___ _ 
9O.'i 309\00- 7.___ _____ . do _____ ____ . rlo . ___________ . do _______ _________ _ 
006 3DOO5()-L __ ____ __ ___ __ dQ __ ______ _ 0.OOOO';"mf.±5%.3.000- _dQ ___ ___ _________ _ _ 

007 

9118 
1109 

3D91I.iOV ____ ___ __ -I Capacioor. vari-
able. 

2C8005/DIO___ __ _ _ Cc>iL _ _______ _ 
3DA2- 8___ __ _ _ _ _ _ _ Capacioor ___ __ _ 

'. 
l1>O-mmf. myeaIex illllu­

lation. 
R. f. choke ____ __ ___ _ _ 
O.OO2-mf. ± 10%. 5.000-

". 

M. O. tank tunlng ___ ___ _ 

P. A. gr id impedance _ __ _ 
Cc>u pling M. O. to P. A __ _ 

M •. 

CD 

CD 
CD 
GE 

GE 

GE 
GE 
CD 

CD 
CD 
CD 

CAR 

GE 
CD 

910 3DA2-8 ____ ___ ____ __ __ _ do ___ __ ____ _ -- --do----- -- ----- -- -l M. 0 _ grirl feedhack_ _ _ __ CD 
911 2C8005/DIO ______ _ Cc>iL _ ___ ______ R. f . choke _____ _____ _ M. O. grid impedance __ __ OE 

n", .. 1na: No. OS 

T7659234Pt22 

T7659234Pt32 
Do. 

P77601iI1 PtS 
. 

Cat. 7760475Gi 

.~- - -----_.-

T7659210Pt97 
T7659203G2 
T 76.:i9210Pt20 

Do. 
Do. 

T7659210PtSO 

T7659210Pt23 

M746H92G2 
T7659210P t76 

Do. 
M7461192G2 

~ 
~ ::: 

• o 
Z 
> 

" g 
" ~ . 

~ 
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iJ2 I 30i026V _______ __ -I Cap&eltor, var_ 26-mmf, mycaJex Il\IIu- 1 NeutralblD« P. A ___ ___ _ I CAR I 17659210Ptll 
lable. [ation. 

913 1 3Z600IE5 __ _____ _ -I Relbtor ________ I~bm, 4.~w ___ ______ 1 M. O. paruitic 8Upprea. I OE I QLK2155993 
, ion. 

914 1 3Z600IE5 _____ ____ '- ____ do _____ ____ '- __ __ do ___ ______ ___ __ .1 P. A. pan.eitic IUppree-

'15 ." ." 
2CSOIO{D16 _____ _ _ 
3Z600I E5 ________ _ 

COIL ____ ______ R. f. choke ________ __ _ 
ae,lIotor __ ______ 15-0hm,4.b-w __ ______ _ 
COiL ____ ___ ___ R. f. inductance __ ___ _ _ 

,ion. 
M. O. plate filter _______ _ 
Neutraliling balance ___ ._ 
P. A. tank _____ ____ ____ _ 

GE 

GE 
GE 
GE 

922 3Z9614 ___________ Switch ___ ____ __ Rotary ___ __ _____ __ ___ P. A. b..ndchange _______ OE 
923 309100-7 _________ Cap&eltor ______ 0.OOOI-mf, ±5%,3,000- P. A. tank ___ ______ _____ CO 

". 924 309100-7 ______ ___ _____ do ________ __ ____ do ______ ______ ________ do ____ _______ __ ____ CD 
925 309100-7 ______ ________ do __ _________ ___ do _______ _____ ___ _____ do_ ___ _____ ________ C O 

QLK2l!i5993 

M7461194GJ 
QLK2155993 
P7760797GI ,-

Pta 3, 4, II, 10. 
17659203G2 
17659210Pt20 

~ 926 309030 ________________ do_ .. __ __ __ 0.00003 - mf, ±5%, _____ do __ ________ _______ 'CD 

2,OOO-v, 

176511210Pt20 
T7659210Pt20 
T7659210Pt21 

o 
z , 
~? 
< • -. • 
~ 
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927 1 3091.50V __ __ _____ -I Cap&eltor, V&r- lliI)..mmf, mycalex In. I P. A. t.&nk tun ing ______ .! CAR 
lablc. lulation. 

928 1. ___ _________ ______ I CoiL _ _ _ __ ___ _ _ Tapped r. f. induotance, I Couple P. A. to aot ______ -' GE 
secondary of 921 . 

929 1 3Z9605 _____ _____ _ 1 Swltch ___ _____ .! 6-poI!ition, single pole __ 1 Ant. coupling ______ ____ .! GE 

d. Transmitter tuning unit TU-AA-5 (,dock No . 2OS00/i). 

201 2C8005/01. ___ __ __ CoiL ____ ____ __ R. f. inductance _______ M. O. tank __ ___________ GE 
202 3Z9614 ___________ Switch ________ _ Rotary _____________ __ M. O. Innd cltaop__ ____ GE 
203 3011100-7__ _ _ ___ _ _ Cap&eltor _ _ _ _ __ O.OOOI_mf, ± 5%, 3,000- M. O. taok _______ ""\___ _ _ CD 

". 204 1 3D9100-7 ___ ____ __ 1 ___ . _do __ ______ ~I __ ___ do ____ _____ ______ 1. ___ _ do ___ ___ • __ _______ .1 CD 
• 

17659210Pt23 

P77607117Pt3, 4, II, 
10. 

Cat. 7760475GI 

T7659210PtlOO 
T76,59203G2 
T7659210Pt20 

T76a92IOPt20 

• > c -c 

" • 
~ 

~ • 
~ 

• ? -0 --• -
~ 
c 

• ? 
> > , -0 

-~ 
~::: 

~ 
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___ I . _ _~ __ N...... o-tlpliou Pu_ ~Ir. -I D .... lol NO. QE N· Btock No. 

205 

206 

20' 

208 
209 

,w 
2H 

'" 
'13 

'14 

221 
22' 

'" 
'" 225 
22' 

3D9 100-7 ________ J CapacitoL ______ I O.OOOI-mf, ± 5%,3,000- M. O. t.&nk. ___ _______ _ .1 CO I T7659210Pt20 
,. 

3D9030. ___ ______ -1 ____ ___ do _____ ._ 0.00003-00, ±5o/(Io2,000-
,. 

3D91WV- L ___ ___ _ Capacitor, VaI'- ISO-mmf, mycalex in-
iable , Bulation. 

2C8005!DIO_ .. ._ CoiL . _.__ __ n. f.choke __________ _ 
3D9400-3 ___ __ __ _ Capacitor . _ _ _ _ _ O,OOO4-mf, ± 5%,5,000-

' . 3DII400-3 . .. __ __ __ ____ d'L __ _____ _ _____ do ______ ________ _ 
2C800S/ DIO. ____ _ COiL . __ ___ __ __ R. r. choke __ ________ • 

3D0026V •. __ _____ _ Capacitor , VaT- 26-mmf, mycale~ in-
;anle. sulation. 

3Z600IE5 ___ __ . __ I lliJsistor __ ____ . Ui-ohm , 4 ,5-w, Jl&rt of 

Zit. 
3Z600I E5 ___ ____ __ L. ___ do __ ______ -' 15-ohm, 4.5--w, part of 

208. 
2C8005/D2 ________ Coil . ___ _____ __ R. f. indllctanc~L ___ _ . 
3Zoot4 __ _________ Switch _______ .. Rotary, ganged to 202. 
309100-7____ __ __ _ Capaciwr _ _ _ _ _ _ O.OOOl-mf, ± 5%,3,000-

__ __ do. ___ •• _ • •• • ••• •• 

M. O. tank tuning ______ _ 

p , A. grid impedance .. __ 
Coupling M. O. w P. 11. __ 

M. O. grid feedback_ .. __ 
M. O. grid impedance •• _. 
Neutralizing r . 11. __ •• __ • 

M . O. parMitie aUPPN)ll­
@ion. 

P . A. paraaitle $UPPN)II-
eion. 

P. A. tank _____ . _____ __ _ 
P. A. band change __ __ __ _ 
P. A. tank ____ • __ .. ____ _ 

v. ,. 
309100-7 ______________ do __ _ • __ • ___ •.• _do _______ _____________ do_ •.. ________ •• __ _ 
309100-7 _________ _ .. _ . do __________ . .•• do __ ______ • ___________ do_ •. __________ ___ _ 

30 9 ISOV ______ __ ., Capacitor, VaT- ISO-mmf, myea1e:r In_ P . A. tank tunlng _____ . _ 
iable. aulation. 

CD 

CAR 

GE 
CD 

CD 
GE 

CAR 

GE 

GE 

GE 
GE 
CD 

CD 
CD 

CAR 

T7SStl21OPt21 

T76592 10Pt IOI 

M746119202 
T7659210PtZ2 

Do. 
M741:1119202 
T7659210pttl 

QLK2155993 

QLK2155993 

17659210Ptlfi 
1'765920302 
176592IOPt20 

T71:\59210Pt2O 
T7659210Pt2Q 
T76592IOPt33 

~ 
.~ 

.~ 

§ 

• -
~ 
> 
" 
8 
" ~ 

. 



~ 

o 
z , 

;0 -
~? 
< • n • • 
~ 
> 

2Z8 I 2CSOOll/D3 ___ _____ 1 COli ____ ______ _ 1 R. f. IDduCJtanoe, eeo-

andary of 221. m I 3Z9606 ___ __ _____ -I 8witch ___ _____ J ~po!Iition, ,Lngle pole __ 

e. Tra1l8mitUr tuning unit TU- AA-6 (skJck No. 108(06) . 

1301 2C8006/ DL. ______ COiL __________ R. f. induotaDoe _____ _ _ 
1302 3Z9612 ____ ____ __ _ Switch . • . • ___ __ Rotary __ ____________ _ 
1303 SD9O:)O-L . ___ ____ Capacitor . ___ _ • O.00005-mf , ± 6 %, 

1307 

1308 
1309 

SD907.fV ____ ___ __ _ 

2C8006f D14 __ __ __ _ 
3D9400-3. _______ _ 

CapacItor, var_ 
Iable . 

COiL _ ________ _ 

3,OC)()..v . 
74_mmf, myealu in_ 

8uiatioD. 
R. f . choke. ____ _____ _ 

Capaciw r __ ____ I O.OOO4-mf, ± 5%,5,000-

". 1310 3D9400-3 _______ ___ __ .. do __ ______ ___ __ odo ___ ______ ____ _ _ 
J31l 2C8000/DI4 ___ __ __ Coil. ____ __ R. f. choke __ ________ _ 
1312 SD9026V ______ _ . .. Capacitor , van· 2&-mmf, myea!eIIIlI!uI· 

able . atiOD. 
1313 I 3Z600IES ••• • • ... .I Resistor • ..... • . IS-ohm, 4.&-w, part of 

1311. 
1314 I 3Z60CHES ..•••• • •• L . .. do •• ..•••• .! IS-ohm, 4.&-w, part of 

1308. 
1321 2C8006/D2_ •• _ •.•• COiL. . •.•.••• •. R. f. inductauoe •. . ••.• 
1322 3Z9612. __ . ••• .. . . Switch . •. .••••. Rotary g-.nged with 

1302. 
1823 1 3DOO50-I.. • •• •.. .1 Capacitor. .. .. . 1 O.OOOOS · mf, ±S%, 

3,OOO-v. 
1827 1 3D91l0V •• . ••. ... 1 Capacitor, vari· 1 110.mmf, mycalez in· 

able. BulatioD. 

Couple P. A. t.o -.nt _____ _ 

Ant.oouptinJ __ ________ _ 

M. O. tank ••. .••••.•..• 
M. O. band change •••.•• 
M. O. tank ••••••••••••• 

M. O. tank tlllliDg ••••••• 

P. A. grid impedance __ •. 
CoupliDg M. O. to P. A ._ 

M. O. grid feedback ..• . _ 
M. O. grid _____ _ . __ . __ .• 
Neutralise P. A ___ . ___ ._ 

P&l"&$ltie euppn J! iOD n 00 • 

••• _.do __ •• _ • • ___ • ___ • __ 

P. A. tank __ • ___ ___ ___ __ 
P. A. band change ______ _ 

P. A. tank __ • •••• ••• _ • • • 

P. A. tank tuning .•.•• __ 

0< 

0< 

GE 
GE 
CD 

CAR 

GE 
CD 

CD 
GE 

CAR 

OE 

OE 

OE 
OE 

CD 

CAR 

T7611lnlOPt16 

Cat. 776047501 

T76S9210PtI13 
T7611911MG 1 
T76S921OPt80 

T76S92IOPt.89 

M1461192Ge 
T76S9210Pt22 

Do. 
M7461192Ge 
T76.59210Pt9 

QLK21MIm 

Do. 

T76119210PtI16 
T76S9MSGI 

T76S92IOPt8Q 

T76S9210Pt90 

~ 
o 

? -• -I -• -
~ 

~ -• 
-~ 
~:: 

§ 
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1',,: ....... ....N. N_ o.:rtpUOII No. 

1328 2C8005/D3 ______ __ Coil ____ _____ __ 
Tapped r , f . inductance, 

eecondary of 1321. 
13211 

3Z9605 __________ _ Switch. __ __ ____ 6-poI!ition single polo ___ 

1- TransmitUr tuning unit TU- AA-7 (stock No. £08(01). 

1001 
1002 

1003 

1004 
100' 

1006 
1007 

31>9110V- 2 __ __ ___ _ 
COiL ______ __ _ _ 

Cafl8citor , vari. 
able. 

309400-3 ___ ____ _ -I Capacitor_~ ____ _ 

2C8006fDI4 __ ___ _ _ 
3DA2-8 ___ ______ _ _ 

2C8007/D3 ___ ____ _ 
3D9026V _________ _ 

COiL _______ __ _ 
C!apacitor ___ __ _ 

Coil 
Capacitor, vari_ 

able. 

, 
R. f. inductance ______ _ 
I IO-mmf, mycalex in­

aulation, 2 dielectrica 
out of phlUle . 

O.OO4-mf, ± 10%, 5,000-

•• R. f. choke ____ ______ _ 

0_002-!Jlf, ± 10%, 5,000-

•• R. f. choke __ __ __ . __ _ _ 
26-mmf, mycale:t _____ _ 

""' .... 
Couple P. A. to ant ______ 

Ant. coupling ___ _______ _ 

M. O. t.a.nk ___ . _. ___ __ _ _ 

M. O. tank tuning. --- - --

M. O. grid fcedback _____ _ 

M. O. grid impedance __ _ _ 
P. A. to M. O. ooupJing __ _ 

P. A. grid impedanoo __ _ _ 
P. A.lleutr8.li~ing -- -----

"". 
GE 

GE 

GE 
CAR 

CD 

GE 
CD 

GE 
CAR 

1014 I 3Z600IE5 ___ ____ _ -' Resi8Wr ___ ____ _ 1 15-0hm, 4,f).w, part of I P&r8l!;tic 8UppretlllOr ____ . -I GE 
1004. 

1021 1 2C8OO1/ D4 ___ _____ 1 COiL ____ ____ _ ) R. f. inductanoo ______ -I P. A. tank ___ _____ ___ __ -I GE 

1022 I 3D9110V _____ ____ -I Capacitor , vari- 1t00mmf, mycalex in- I P. A. tank tunlng _ _____ -I CAR 
able. auiatiolL 

-

D.-.1f'In& No. Gil: 

T7659210Pt16 

Cat. 7760475G l 

--

T7659242Pt82 
T7659242Pt66 

T7659242Pt62 

M746tl92G6 
T7659242Pt21 

M7460961GI 
T7659242PtIO 

QLK21M993 

P7760506G5 
less Pt21 

T7659242PU5 
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~::: 

~ 
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1023 I 2C8008/ D2 ________ 1 COiL ______ __ __ 1 R f. inductance, eee-I CoupJeP. A. want __ __ _ _ 
ondary of 102l. 

1024 I 3ZQ60S _____ _____ -I Switch ________ .I 6-poeition, s ingle pole. _I Ant. coupling ____ __ ____ _ 

g. Trannnilter tuning unit TU- AA-8 (B~k No. £08008). 

501 2C8008/DL ___ ____ 1 COiL _. ___ ______ R. f. induete.noo __ _____ ! M. O. tank _______ _____ _ 
502 3D9074V- L ____ ___ Capacitor, varl_ 74_mmf, myca1t!l: lIlllu- M. O. tank tuning ______ _ 

able. iation. 
503 I 3])9400-3 ___ ____ _ -1 Cap&eitor ___ ___ O.OOO4-mf, ± 10%, I M. O. grid feedback ____ _ 

5,OOO-v. 
504 2C8008/D5____ __ _ _ Coil. _ _ ___ __ ___ R. f. choke. _ _ _ __ _ _ _ __ M. O. grid impedance. __ _ 
505 3D9400-3 ________ _ CapaclwL ____ _ O.OOO4-mf, ± 10%, M. O. to P. A. coupling __ 

"'" 507 

508 

521 

522 

523 

524 

(i,QOO-v. 
2C8008/ D12 ____ __ _ cou __ __ __ __ __ J R. f . choke _ ___ ___ __ _ _ 
3D9026V ____ ___ __ _ Capaeit()r, Vft.rl_ 

able. 
3:'::6001 ES ________ .I ResiBt()r ___ ___ _ _ 

26-mmf, mycaleo; Il1Su­
lation. 

If>-ohm, 4.5-w, part or 
5<J<i 

P . A. grid Impedanoo ___ _ 
P . A. nelltrali.ing ____ __ _ 

• 
Paruitie supp" " )fn _ n_ 

2C8008/ D2 ___ _____ 1 COiL ______ ___ J R. f. induetance ______ _ 1 P. A. tank ____ _____ ____ _ 

3D9074V _________ _ 1 Capaeltor, vari-
able. 

2CS008/D2 __ ___ __ _ 1 COIL _______ __ _ 

3Z960.5 __ _____ __ __ 1 Switeh ________ _ 

7-1_mml, mycaleJi iiUlu­
lation. 

R. f. induetance, IIeC­

ondary nf part 52l. 
6-J>OIIition, ft.in'gle pole __ 

P. A. tank tuning ___ ___ _ 

Couple P . A. to ant ____ _ _ 

Ant.. ooupling __________ _ 

GE 

aE 

aE 
CAR 

CD 

GE 
CD 

GE 
CAR 

aE 

GE 

CAR 

GE 

aE 

P7760506Pt21 

Cat. 7760475Gl 

T765{1242pt4 
T76a9242Pt68 

T765{12·f,2pt62 

M7460961G4 
T7659242Pt62 

M7461192G3 
T765{1242Ptl0 

QLK2165993 

P7760W6G3 
It'llii pt21 

T76S!l242pt16 

P7760506pt21 

Cat.. 776047501 
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~ 

~ 
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h. TrammiUer tuning unit TU- AA-!J (8todc No . BC8(09 ). 
------. . 

~- - -
~"- S\Oet No. N~ o-,lpl.loa _'00 " 

1101 . . . . _- --------- _. COiL ._ . ______ R. f. indllctancfL __ __ •• M. O. tank . •••• - - . - -
1102 3DOO74V ___ ____ __ Capacitor , vari - 74-mmf, mycalelr inSlI- M. O. tank tuning _____ _ . 

able. lation , end plate re-
moved. 

1103 3D9400-3. __ • ___ __ Capacitor ___ •. _ O.OOO4-mf, ± 10%, M. O. grid feedb&ek . ___ _ 
5,ooo.v. 

1104 2C8009/D6. __ ._. __ COiL __ _______ _ R. f . choke. _______ ___ _ M. O. grid impedanoo __ __ 

II'" 3D9400-3. ____ __ __ Capacitor ____ __ O.OOO4-mf, ± 10%, M. O. to P. A. oollpling . . 
5,OOO-v . • 

"06 2C8009{D6. __ __ ~ __ COiL . _____ ___ _ R. r. choke • • _ •.•.•• r . A. grid impedance . _._ 
\ 107 SDOO26V ________ _ Capacitor , vari- 26-mmf, myealex in@u_ P , A. neutralizatlon ______ 

a ble. latlon. 
1121 -------------------

COiL ____ ______ R. f. inductance_. __ P . A. tank __ ___ + ________ 

. 

1122 3D9110V ____ ____ _ Capacitor _____ _ IIO-mmf, mycalex in- P. A. tank tuning _____ __ 

8ulation . 
1123 - - --- ----- -------- - COIL __ ___ ____ R. f, inductance _____ . Couple P . A. to ant ___ ____ 

1124 
3Z9605 ______ ___ __ Switch __ ___ ____ 6-pClI!ition, aingle pole __ Ant. coupling _______ ____ 

i. Trammitter tuning unit T.U-AA-lD (Block No , SOBOlD). 

,0> 
602 31)91 10V- I ____ _ _ 

COiL __ ___ __ ___ 1 R. f . inductance __ _____ M. O. tank __ _____ ___ __ _ 
Capacitor, var l_ 110-mmf, myca\ex in_ M , O. tank tuning ___ ___ _ 

Able. Allh.t!on. 

Mit. 

--
GE 

CAR 

CD 

GE 
CD 

GE 
CAR 

GE 

CAR 

• GE 

GE 

GE 
CAR 

D ..... ,1111 No, OE 

-- --
T7659Zf21't84 
T7659242Pt.86 

T7659242Pt62 

r.1146096 I G9 
1'7659242P t62 

M746096IG9 
T76t.9242Pt10 

P7760506U6 I ,eM 

PtII 24, 27, 34 
37 

T76:t\l242PtI6 

P7760006PtII 24, 
M, &: 37 

Cat, 7760475G I 

T7659242Pt6 
T7659242 Pt6\! 

• 

~ 
~::: 

~ 
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> 
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603 3D9400-3 ____ • t:aJ."'ociwr . _. . O.OOO4-ml, ± 10%, 
li,OOO-v. 

50< 
605 

2C80IO/ D7 ____ • __ _ CoiL ____ ______ R. r. choke. _________ _ _ 
3D9400-3_ . _____ _ _ Capacitor __ ___ _ O.OOO4·mf, ± 10%, 

606 2CS010/ D7 ________ COiL ______ __ _ 
607 3D90Z6V __________ Capaci tor, vari-

able. 
609 1 3D9400-3 ___ ____ _ -' Capacitor ____ _ _ 

5,OOO-v. 
It. f. choke ____ ___ ___ _ 

26-mmf, myealex in8u­
lation. 

O.l)004-mf, ± 
li ,OOO-v. 

10 0/0 , 

M . O. grid feedback- _ _ .. 

M. O. grid impedance ___ _ 
M. O. to P. A. coupliUII __ 

P. A. grid impedanoo ____ _ 
P. A. neutraliution _____ _ 

M. O. plate filter. ______ _ 

~;~ _ ~~~~~I_~~ ~~ ~ ~ ~~:J ~~' ~ cfu _·_·:_~ :::: 
R. f. choke _ __ •.• ___ .. __ ___ do ___ __ ____ __ _____ _ 
R. f. inductance _______ P . A. ~nk _____ ____ ____ _ 

622 I aD9110V ___ ______ .I Capaciwr, vaTi- I 1l0-mmf, m ycalell" ____ .1 P. A. tank tuning. ______ I 
.. ble. 

623 L ____ _____ _______ _ J COIL ___ ____ __ -' R. f. inductrmoe, M!<l. I Co'uple P. A. want ____ _ .! 
ondary of 621 . 

624 1 3Z9605 _________ __ 1 Swit.eh . __ __ ___ -I 6-poIIit ioll, single poIL _l Ant. eoupling __ _____ __ _ .! 

j. Antenna tuning 'Unit BC- AA- J9S (stock No. BC50S). 

80 - -._-- - - - - ---- ----- CoiL __ ____ ___ Varlornct.er __ __ __ _____ Ant. tuning __ ___ _______ _ 

81 3Z9613 ___ _____ ___ Switch ____ ____ _ 5-poIIitioll , single pole __ _ __ __ do __ __ ___ ______ __ __ 

82 3F288_. ____ . _ .. __ Ammeter . ____ _ . .... amp. , r . L ___ . ____ __ Ant. eurrent indieaLor __ ._ 

CD 

GE 
CD 

GE 
CAR 

CD 

GE 
GE 

CAR . 

GE 

GE 

GE 
GE 
OE 

T76592-t2Pt62 

M746096IG5 
T7659242Pt62 

M746096IGS 
T7659242PtlO 

T7659242Pt62 

M7461194GI 
P7760006G4 l e~~ 

Pte 24. 25, 26 
&2, 

T7659242Pt l5 

P7760S06G-tPUI 24, 
25, 26, '" 27 

Cat. 776O-175GI 

P776O-t67GI 
T7659203GI 
T76592Q1 Pt9 

• > c 
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~ 
g 
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k. A ntenna tuning u'nit B(',.....AA- 194 (stock N fl, $('504) . 
~ .-~- -

lId ... """, S1.<>CI< No. N_ o..-!ptlo" '"-No 
-~- - - --- - --- - -

" 3D9200- I _________ Capacitor _ . ____ O.OOO2-mf, ± S%, A . . nt. !lerle8 tunmg . _____ . 

3,000-.... 
92 3D9206--1 . ______ ._ ____ do •.. __ ___ _ . _ .. . do. _ ,_. __ . ____ . __ _____ do. ______ _____ _____ 

03 3D91SOV ___ ___ ____ Ca paeitor, vsri- I :iO-mmf, myealc:r inau_ 
_ ____ do _____ • ______ _____ 

able. latioo. • 

~ .. 3Z9601. ____ ____ __ Switch ____ ____ _ 4-~ition. single pole __ Ant. tun ing ___ __________ 

o " 3F288 __ ________ __ Ammeter . ___ ___ [;..amp. , r . f ___________ Ant. current indieatoL ___ 
96 3Z9605 _________ __ Switch ____ _____ 6-poIIition, single pole __ Ant. tuning ____ __ ______ _ 

D7 2CW4/ IO ____ _____ _ COiL ____ . ___ ._ Variometer _____ __ ____ _ ___ . do _________ _____ ___ 

• 
~ 
~ 

0 ~ 
1. A nunna turning unit BO- AA- t'04 (1I1Qd: NQ. £C514). 

z , 
~? 
< • n • • 
~ 

.. .. - -.-------- . . COiL _____ _ . __ _ Variomcter ______ . ____ Ant. tuning ____ ______ __ _ 

8b 3Z9613 ______ ______ Switch _. ___ __ __ 5-position, Binglc polc __ 
__ . __ do ________________ _ 

86 3J19 100-4 ___ ____ _ . Capacitor ______ O.OOOI-mf, ± 5 %, 
__ ___ do __ ___ ___________ _ 

5,OIXl-v. 
89 3 F288 _________ ... Ammeter ____ ___ 5-amp. r. L ___ ________ Ant . current indicator ____ 

> 

m. Antenna switching relay BC- AA- J96 (d ock NQ. £C496). 

'55' 2Z8757 _ ___ ____ ___ Sock-et S0--57 ___ Rcoept.acle for oording Holdll plug PL-77 _______ 

table. 
1552 2C496/4 ___________ Relay ________ __ An t . ~wit<:hing, speeial Ant. ewitching ____ _____ _ 

M. 

CD 

CD 
CAR 

GE 
GE 
GE 
GE 

• 

GE 
GE 
CD 

GE 

GE 

GE 

n ... IDf: SO. Of: 

-
T765Il230Pt4 

T7659230Pt4 
T776!(142Pt4 

Cat. 7760475G2 
T7659230Pt7 
Cat. 7160475GI 
P7760495GI 

P7760467G2 
T76592:03G 1 
T76592:0 I Pta5 

T7659201Pt9 

P7760687Pt.II 32, 

1"'77606280:; 

- -

33 

~ 
: ::: 
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~ 
g 
• 
~ 
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n . Radio control bQZ B D-AA-19£ (stock NQ. £03191!). 

7I 2Z8744 ____ __ _____ SOCket _ __ ______ 80-44 oording reeep-
tacle. 

72 2Z8742. __ • • _______ _ _ __ _ do . __ __ ____ 
80--42 COrdiDg recep-

tacle. 
73 3Z9607 ___ __ __ ____ Swit<::h . __ ______ Toggle, SPST ___ ____ __ 

74 2Z5524. L __ _______ Jack. __ _ , ______ 2-(l()ntaet. __________ __ 

" 
2Z5523.:L ___ _____ _ _ _ _ _ do ___ ____ __ 3-eont.aet _____ ___ ____ _ 

76 2C3 192{6 ____ ____ __ Resistor ________ 2-ohm,l5-w ___ __ _____ 

o. Junction box TM-AA-I60 (Block No . tU660). 

1501 2Z8744 __________ _ Socket . ________ 80-44 cording reoep-
tacle. 

'502 
228757 ________ ___ __ ___ do _______ __ 

SO-57 cording recep-
t&cle . , . 

'500 
228743 __ _______ __ ___ __ do ___ __ ____ 

80-43 cording recep-
t&ele . 

,SO< 228742 ___ ___ ______ SOCket ______ __ _ 80-42 cording reoep-
t&ele. 

Hold!! plug PL-64 ____ ___ GE T76511606Pta IS, I 

Holde plu, PL-62 _______ GE T76S9606Pt.a 11 , 1 

Power OFF ON . ________ GE C.t. 7760916G2 
Conne<::t key ___ _________ GE T76S9606PtJO 
Connect mlerophone . ____ GE T76S9606PtIl 
C urrent limltina: ____ __ ___ GE QLKI924025 

For plug P L-64 __ _______ GE T761)9583Pt.8 9, H 

For plug P L-77 _________ GE T7669SS3Pt.1 II , I 

For plug PL-63 _________ GE T7669M3PuJ 13, I 

For plUI PL-62 ________ _ GE T 7669583Pts Hi, 1 
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66. Identical and interchangeable parts ,~Pa.rts which are electrica.lly and mechanically identical and 
interchangeo.ble but. which have different reference numbers are listed below. 

Rof.~ S o. S!.<>ek No N_ -.~ .'"',,~ .0. DnI_ I"II: No. O K 

- - -
1, 11 , 31, 32 . . 2C6191!S2 __ . ... . Tube !IOcket._ .. _ For VT--4---8_ .. _____ Hold tube _ .. _. _. _. _ GE nOne 
3, 13 __ .. .. _ . 2C619I A{DL . ___ COiL . . __ . _ . . . . _ a f. choke .... ____ _ R. f. filter .... .. .. __ GE M746096 1G8 
1104, 1106 .. .. 2C8OO9/D6 .. . __ . _ __ .. . do .... ... __ _ ___ _ do _____ ______ __ Grid impedance . . . __ GE M746096IG9 
604, 606 ____ . . 2C801O{D7 . .. ____ _____ do ____ __ __ ._ _ __ __ do __ ___ ________ _ __ __ do ___ ___ _ . _. _ .. GE MN60961G5 
208,211,008, 2C8005{D IO ____ ._ _ _ _ _ _ do __ . __ . __ __ _ ____ do ____ ___ ___ • __ _ ____ do ____ __ '. __ . __ GE M7461l92G2 

911. 
'308, 1311 , 2C8006{DI4 _____ _ ___ __ do __ ___ _____ _ __ __ do _____ ____ _ __ ___ __ do __ _____ ," _. __ GE M7461192G6 

"'04. 
610,916 ____ __ 2CSOI0{D16 __ __ __ __ __ _ rlo. _ . ___ __ __ __ _ do __ . __ ____ ___ _ Plate filter __ __ . _ .. __ GE M7461194GI 
5, Ifi ____ • ____ 309100-5 ___ . ____ Ca.pacitor _ .... __ O.OOOI-mf, ± 10%, BYP&a8 _____ __ . ____ _ CD ML7867303PUJ . 

2,SOO-v. 
14, 125, 126 ___ 3DA I- 3 _____ ___ __ _ ___ _ do_ • _______ . O.OOt-mf, ± So/. Pla.te bYP&a8 __ _ . ___ • CD ML7867303rt.7 

3,OOO-v. 
22,33, 42 __ .. 2C619 1{C5 ____ __ . _ _ _ __ _ do. ____ ____ . I-ml, 1,200-v, py- H. V. lilter . __ ______ GE ML7867303rt.9 

rtLDol. 
35, 53_ 

0 3DBL L .. 
____ _ . do .. _____ _ .. l _mf, 300-v ___ ______ Audio bYP&!!8 _____ . CD ML7867303rt.17 

43, 44 ____ ____ 3DA 10-8 ___ _ • ___ _ _ ____ do ____ • __ • . 0.01 - mI, ± 10% CD ML7867303Pt21 -------------- ------
2,SOO-v. 

112,115 __ .. _ 3DA5 __ . _________ ____ .do. ______ __ O.OOS - mf, ±5% M. o. '" P. A. CD T7659234Pt61 
5,OOO-v. eoupling. 

91,92 _____ __ 309200-1 ________ ___ __ do. ____ __ . _ 0.0002 - mf, ±5%, -----_. _-- -_._------ CD T7659234Pt22 
3,OOO-v. 
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108, 123,903, 
904 923-, 

... 925, 203-
! 205, 223 -
~ 225. 
• 1110,IlL . __ _ 

• 1104, 113, 114, 
.. 909, 910, 

1005. 
006, 1303, 

1323, 
206, 926. __ _ _ 

SDIHOO--7. _____ .J Capacltor. _____ , 0.0001 _ mt, :Hi%, ' ______ ____ • _____ ___ _ 

3,~Y. 

3DA3 _______ ___ . -I Capacitor __ ___ .1 0.003 - mf, ±5%, I M. O. 10 P. A. 
5,OOO--v. ooupliDg. 

3DA2- S ________ .J Capacltor. ___ _ .1 0.002 _ mf, ±5%, -----_ ....... _ ..... -
o,OOO-v. 

3D90ro-L ___ ___ -I Ca~itor-----_ 1 O.OOOO5-mf, ±5ro. 
3,000-.. . 

3DOO3<l ______ ___ -I CApacitor _____ _ 1 O,OOOO3-mf, ±5%, -----------_._------
2,()()().v. 

200,210,503, I 3D9400-3. __ • ____ 1 Capacitar. ____ • 0.0004 • mf, ±6%, 
6,OOO-v. 

. . ................ --
5O.'i, 603, 
6Ob, 609, 
1003, 1103, 
llOS, 1309, 
1310. 

36, 37 ____ . _-1 3Z6660 __ ••• • __ __ J Resistor • •••• __ _ 

39, 40. __ ___ _ 

117, 213, 214, 
.508, 913, 
914, 916, 
1313, 1314, 
1014. 

82, 89,9!L __ _ 
57,71, 150L. 
"2,1b04 __ • __ 

i02, 1551._ . 

2C619I f R8. ___ .• _ 
SZ6001E5. ______ _ 

3F288. ______ ___ _ _ 
2Z8744. _________ _ 
2Z8742. ___ ____ __ _ 
2Z8757 __________ _ 

Resistor ____ __ ._ 
Reeistor • ••• • __ _ 

Ammeter_ ••• __ _ 
Socket 80--44 __ _ 
Socket 80--42_ ._ 
Socket S0--5L __ 

SO,OOO-ohm, ± IOo/~ 
1-.... 

l-ohm,4.5-w •• ____ _ _ 
15-olun,4.6-1I' • • • ___ _ 

6-amp., r. f . ____ ._ • • 
Cording receptacle** 
Cording receptacle __ 
Cording receptacle __ 

Mod. grid stabillur._ 

8. A. iiI. limiting ____ _ 

Paraait.ic supprE PCII'._ 

Ant. current indicator. 
Holds plug P L-64 __ _ 
n oldij plug PL-62 ___ . , 
Holds plug PL-77 __ _ 

CD 

CD 

CD 

CD 

CD 

CD 

cce 

OF, 
OE 

OE 
OE 
OE 
OE 

T76S9234Pt21 

T1659234Pt23 

T7659234.Pt62 

T7659210PtSO 

T76S9210Pt21 

T7669210Pt22 

• 
ML78C17303Pt18 

ML7867303Pt20 
QLK2I5b993 

• 

W7350499Pt.ll46.47 
T76S9606Ptall , 12 
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Reference No. Swell No. 

9, 10 ____ ____ 3Z98S5 ___ __ ______ 

128, 929,229, 3Z960iL ___ ______ 

1329, 1024, 

'''. 1124, 
624, 96. 

902, 202 . ___ _ 3Z0014 _____ ______ 
81,8!L _ __ __ _ aZOO1J ___________ 

228, 1328 __ . _ 2C8005/DJ __ .. _._ 
1023,523 __ __ 2C8008!D2 _____ __ 

N_ Dldcrlpl loo 

Swit<:h __ _____ __ SPST ______________ 
Swit<:b . ________ 6_positioQ, single 

pole. 

Switch ____ _____ Rotary ________ _____ 
Switch ____ __ ___ [i-position, single 

pole. 
CoiL ___ _____ . _ R. f. induetlllloo ____ _ 
COiL __ _____ __ ~ R. f. inductancf'- ____ 

. 

. ....., Mh. 

12V 14.2V til. switch. GE 
Ant. COUpli08 _______ GE 

M. O. band change __ GE 
Ant. tuning _________ GE 

Ant. coupling __ __ • __ GE 
Ant. eoupling _______ GE 

• 

D .. w:lnl No. OJ!: 

ML786730JPtI3 

T7659203G2 
T7659203GI 

T7659210Pt16 
P7760506Pt21 
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RADIO TRANS'MITTE-RS BC- Ul-(-) AN'D BC-...... - Igl 66 

66. Manufacturere and their addreslles. 
Al.Il.Iffl~klt'on Name 

GE General Electric Co. 

IRe International Resistance Co. 

CD Cornell-Dubilier Electric Co. 
YAX P. R. Mallory &. Co. 
CAR The Allen D. Cardwell Mfg. 

Co",_ 
AX Aerovoll: Corp. 

CCC Continental Carbon Co. 

CHI Chicago Telephone Supply Co. 

, ,., 

... -
1 River Road, Schenectady, ' 

N. Y. 
4Q1 North Broad St., Phila-

delphia, Pa. 
South Plainfield, N. J. 
Indianapolis, Ind. 
81 Prospect St.,. Brooklyn, 

N. Y. 
740 Belleville Ave., New Bed­

ford , Mass. 
13900 Lorain Ave., Cleveland, 

Ohio. 
New Richm~nd. Ind. 
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A-C 0.<:: n.lb::b: 
Location _~ __________________________________ _ 

..... ~ .. 
" 

.... 
13 
16 
16 
21 
2S 

~netlon _____________________________________ _ _ 
13 

AdjlUltment ___ ___ _____________________ _________ _ 
18 · 

A-C operaUon _________ ________ ______ ______ _____ _ _ 
16 

Absorpdon etl'eet of antenna coIL ____ ________ nnn_n __ 11 
AdJustmentll, ot ('()ntrola. 8ee Controll and tUDID(. 
Adj lUltmentl prior to operaUon ______ __ ___ ~______________ 18 
Antenna coli, abeorptlon etfectll ot _____ ___ ~__________ 17 
Antenna connectlon ________________ ____ __ ~ _ ___________ & 17 

ANT. CURRENT meter_______________ __________ ______ 12 
Antenna tnnlnl"__ ____________________________________ 17 
Antenna lunlne controla, aettln'_____________________ __ 17 
Antenna tuulne unlta ______ _______ _____ _____________ 10, 17, 28 

Antenna tunlne unlu. controla on_____________ ________ 12 

Blaa roltagee __________________________ ___ __ ______ ___ 27, M 

CALIBRATION CRART __________________ __ __ ________ 8 

Calibration reueL _________ _ nnnnnn _ _ nn _ _ nn_ 1.2, s:5 
Care and malntenanee__________ ______________ _________ 24 
Charte, tronble ___ ~ ___ ___________________ ___________ 82 

Cold climue operaUon__ _______________________ __ ____ 21 
CompOnentll _________ __________________________ _____ 6 

ContlnuO\l.8 wave operatlon____ ___ _______________ _______ 18 
Oontroll, adjuatment ot See Tu.nlng. 
Controll, locatIon and PUr"pOlle ot: A-C D-C awitch _________ __ ________________________ 12, 18 

ANT. CAP. TUNING 0 __________________________ 12 
ANT. CIRCUIT SWITCH N______________________ 12 
ANT. COUPLING SWITCH D__________ _________ __ 12 
ANT. IND. SWITCH P __ __ ___ ______________ ______ 12 

ANT. IND. TUNING M______ ___________ __________ 12 
BAND CHANGE SWITCH A__ __ ____ ___________ 12 
B M. O. TUNING__________ _ ______ ____ ____ _______ 12 
Calibration re!ll!L _____ _________________ _________ 12 
C P. A. TUNING_____________ __________________ ____ 12 
C. W. FIT •. MOD. FlL. awltcb___________________ ____ 12 
FIL. VOLTAGE meter__ _________________________ 12 
INPUT LEVEL________________________________ _ 12 
MOD. BIAS_______________ _____ _______________ ____ 12 
OFF ON awLteh____________________________ ______ 12 

S. A. BIAS_________ ______ _______________________ _ 12 
SIDE TONE Iwltcb_______________ ________________ 12 
TEST KEY______________________________________ 12 

TONE C. W. VOICE swltcb________________________ 12 
TOTA.L PI.. CURRENT meter _________ ___ _ .________ 12 
12V. 1".2V. awltch______________________________ 12 

'88 
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INDEX 

80-191- ( ·)--<Jontlnned. P· ... cr.pll ~. 
CordIng, l!Iequence ot connectlons ____ ______________ ___ __ _ 2Q 39 
Cording sockellJ , loca tlon ____ __ ___________________ ___ __ _ 7 7 Cords, repalr _________ ______ ___ ____ ____________ ___ _____ _ 

3S ~ 
CutTent readlnp __ _________________ ___________ ____ ___ _ 

" ~ 

Detailed tunctionln& of partll-____ _____ ____ __________ ___ 26-28 f2 

Dlffereuce In modela BC-191- A to - E _____ ________ __ ____ _ 1 2 
Dl ffe~ce between BC-191- (· ) anol BC-AA- 19L ___ __ ___ 1 2 
DIrect current operation I torage battery·dynamotor s upply __ ___ ___________________ _____________ ___ ___ ___ 14 11 

D irect current operation, gal englne-generato r supply_____ Ui 20 
Distanee range___________ ____ __ ___ __ __ _______ _____ ___ ___ Ii 6 
Dlslorted volee transOlI8sI00___ _______________________ 18 Sf 

Eme rgency operaUon______ ____ _ _______ __ ____ __ _____ ___ 22 41 
Employment ____ ________ ___ _____________ ____ ___________ 11-25 10 

Filament elrcull _____________ __ __ ____ ____ __ __ __ ___ ____ _ 
Filament circuit switches ___ _______ ____ __ __ __ _________ _ _ 
Filament curren!. ________ ___ __ ______ _________ ________ _ 

,., 
18 

" F ilament reallltor connection bo8. rd ___ ________ _____ ____ _ 14, 15.16 
Llnks __ ___ ~ _____ ____ __ _____________ _____ __ __ __ _ 14, 15. 16 
Studs __ __ ___ ___ ______ ______ ______ _______ _______ 14, 15, 16 

Filament voltage adjustmenL ________ ____________ __ ___ 14, 15, 16 
Frequency range______ _____ ___ __________________ ____ __ __ 2 

., 
16 
ro 

11, 20, 21 
17,20.21 
17,20,21 
17,20.21 

• FUse8_________ ____________ ____________________ 11 10 
Oa8 enclne-drlveu geoerator pOwer l upply_________ _____ _ 4.16 6. 2fI 
Genersl clrcuIL_____ ____ _____ __ __________ ___ ___ ________ 26 42 

HIgb altitude opera tlon__ _____ _______ _________ __________ 21 89 

I denllcal and Intercbsngeable parts_____ __________ ____ ___ 38 88 
Input level , adjustment___ _____________ ____ _____________ 18 3.f 
I nspectioo ____ _______ ____ ___ _______ ___ ______ _______ ___ _ 24, SO 41,57 
Instal lalloo_____ _____ ___ ______ ___ _____ ____ ____ ______ ___ 11 10 
Input power_____ __________ _____ ____ ___ _____ _____ ____ __.. 6 
InterlOCk awlteb ____ ___________ ____________ __ ____ _________ 17 Z3 

Key, tesL ___________ ____ __ ____ .:._ __ _______ _____ _________ 12 13 
Keying circuIL __________ ____ ___ _ .:___ ____ __ _____ _____ ___ 27 42 

Lump, pilot-Installation sod locution ___ ___ ____ ________ _ 
L lnk6, Illamen! rellator connection board ______ ______ ___ _ 
Locks, con trol __________ ________ ______ ______ ____ _______ _ 
L ubricat Ion ____ __ ____ _____ ___ ___ ___ ____ __ _____________ _ 

Manll facture1":ll aDd thei r add l"i'!l8es __ ___ ___ __ ___ __ __ __ _ 
Mll rk lngs on controls __ __ ____ ____ __ __ ____ ____________ ___ _ 
Mas ter oscillato r drcul t t unc(\onlng _____ ___ ___ ___ _____ _ 
:\11181er osclllll tor tunlng ______ ________________________ _ 
Meas urements, I'i!1Ilatance, enrrent and voltage ________ ___ _ 
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BG-191- (.)-COntlnued. l'II.all'.llb P.~ 

13,23 )feter, aot, eurrenL __________ _______ _ __________ ____ 12, 11 
Meter, til. voltage _______ ____ ____________ ____________ 12, 14-16 
Meter, total plate eurrenL _____________ _____ _____ ___ 12, 11, 18 
Modulator blu __ ___ __ __ ____ ___ __________ _______ ,_____ S4 

Modulator bin adJuatmenL_____________ _______ ___ __ __ 18 
Modulator elI"C'tlit functlonlng_________________________ 'l1 
Mountl.np____________________________ ______ __ _____ 6, U 

• 

13, 11 
13, 2.'1, S4 

63 
84 
42 

6,10 

Net OperatlOD__________________________________ ___ __ _ 19 31 
Neutrallzatlon___________________________________ s.. 3.5 9,70 
Normal voltage, current and reslltanee readlnp__ _______ 84 63 

Operating procedures_________ _________________ ___ _____ _ 18 84 
Opera t ion, at big)) altltude!l__ _________________________ 21 89 
Operation, emergencl' ____________________ _______ _______ 22 41 
Operation, In ext reme cold_____ ___ __ _____ ___ ___ ______ ____ 21 89 
Operation, In troptCll_____ ____________________ __________ 21 39 
Operation, Jlequeoce ot_____________ _____ ____ __________ 20 89 

Output power___ _______________________ _________ ___ ___ 4 6 
Output lermhuil plug board___ _________________________ 1 1 
Output tel'UllQlll strlp_______ __ ______________ _______ _____ 1 1 

Part.!! lIat ___________________________________ _____ 81 74 
Pilot lamp _________ __._--________ ________________ _ 11 10 

Power ampl ifier clreult functlonlng________ ______________ 27 42 
Powe r amplUler tunlng_______________________ ______ ___ 17 23 
P ower,lnpuL________________________________________ 4 6 
Power, outpuL________ ______________________________ 4 6 
Procedure In locatlllg trouble___________ ___ ____________ 82 liS 

Reeeptaclel!, oordlng____________________ ______ _______ 7 7 

Bemoval from servICEl-_______ _____________ __ __ ____ ___ 23 41 Repalra ___ _________________ ___ ___________ ___________ 33 62 

Re8i11tance readlngB_ _________________ _____ __ __________ 84 63 
ResonauCi! : 

IndlcatloD o.t III aotenDa clreuIL__________________ 17 23 
Indication ot In pOwer amplltler __ _____ ___ _________ 11 23 

Safety IDteriock Bwltcb____________ ______ _____________ _ 11 23 
Serial numbers_ _____ ___________ ____ _______________ ___ _ 17 23 
Servlctnc______________ _______ _____ __ ___ _______ _____ 29 67 

Side tone a uJustmenL______ ______ _______ _______ __ ______ 18 84 
Socket ca ps________________ ________________________ 1 7 
SocketB, cording, locatloo o.t__________________ __________ 7 7 

Special adJustmentfl_ _____ _____________ ___ __ ___ _____ _____ SCi 70 
Speech ampU.fter bias adjufltmenL__________________ ____ 18 34 
Stornge _____ _____________ __ ___ _____ ~_____________ _ _____ 25 42 

Storage ballery, care In cold c\lmatelJ... ______ ~ __ ~_______ 21 SIl 
Suppression or. Bide tone ____ __ _ ~ ___________ ___ ._______ 19 31 

Bwltchea. (See name of swltcb.) 
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INDEX 

BC-191- ( · ) Continued. 
Te~t key _____ ___ ___ __ ____ _____ ____ __________________ _ _ 
Thermal compeo$8.tora ___________ ___ ___ _________ _____ __ _ 
Tooe operatloo ___ _____________ __________ __ ___________ _ 

Total plate current: 
• On C. W __ __ __ __________ __ _____ __ ___ __ __ __ __ ____ _ 

On VOICE ___ ________ ___ ________ ___ ____ _____ _____ _ _ 
00 TONllI __________________ _______ ____ __ ___ ___ __ _ 

Tn nsmltte r de!!CrlptlOD ___________________ _______ • _____ _ 
TI"aDsmllter tuolng unltll ____ __ _______ ___ __ __ ____ ___ __ _ _ 

ComporbneDt _______ __ __________ _______ __________ _ 
COntrols ___________________________ • __ ___ __ ~_ 
Frequeuey ra Dge __________________ ______ __ _________ _ 

T ropieal operatlon _______ ___ ______ _____ ___ _ • ____ ___ ~ _ 

Trouble charU~----------------- -------------- - ------
Tube eompartmeol.8, 1000a tloo ______ __ ____ ___ ______ ______ _ 
Tube compar tmeot, cootrolll In ___ ___ ______ ____________ _ _ 
Tubell, vacuum, cbaracterI8t!('!! __________ __ _______ __ ___ _ 
Tubes, vacu UID, employed ___ _____ _______ __ __ __ ____ _____ ~ _ 

Tuolng: Anteona _______ ______________ ___ __ __ __ __ ________ _ 

Muter oscillator _________________ ____ _____ ________ _ 

Poo r_lIT.pIt. Pa,. 
12 13 
Zl ~ 

" " 
" ~ 
" " " " 1 1 

• 9 1 1 

• 9 2 , 

21 '" 32 ~ 

• • 
12 13 ,. ~ 

, 10 

" 23 
" 23 Power ampllfter________ _________ __ ____ __ ________ __ 11 28 

12V. If.2V. 8wltcb _______ _______________ _____ __ _______ __ 13-16 16 

Typell ot t ransmlsslon.______________ ____ _________ _______ S 6 

vacuum tube cbaracterl8tlcs ______ ___ ____ _____________ __ _ 
Vacuum tubell employed ________ _____ ______________ _____ _ 
Voice operatlon __ ___ _____ _______ ____________________ ._ 
Voltage readlogl! __ ____ ___ ____ _____________ ______ • _____ _ 

WJ"{!ocbes, setscrew ___ _______ ___________________ _______ _ 

,. , 
" '" 
• 

Zero beat adJustmcnL____________________ ___ _____ ______ 19 

BC-AA- 191 : 
A, ·C D·C swltcb: 

Locatlou ____________ ____ ___________ ___ ____ _______ _ 
Functlon _____ _ ______ ________ __ ______ __ __ ______ __ _ _ 
Adjustmeot _____________ __ _______ ___ ____ ___ _____ _ 

Adjus tmeutll, of eooiroill. (See Conlrols ond tuning.) 
. Adjus tmen t8 prior 10 operatlon _______ ___________ ____ ___ _ 
A OlennR t,()11 neetJon ____________ ______ ______ ___ __ __ ___ __ _ _ 
A ;';T. CU IUIENT meter ___ . ____________ __ _____ ___ ______ _ 
Antenna lunlog _________________ ______ ___ ___ _____ ___ _ _ 
AntennR tuning controls, 8ettlng _____ __ __ _______ __ ___ __ _ _ 
Alllenna tuning uollll __ ________ __ ________ ______ ________ _ 
Antenna tun ing units, controls ot'-___ __________ __ _______ _ 

Bloll vo ltagea ___________ _______ ___ __ ___ __ ____________ _ 
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nc....AA-191~ntlnDed. P.~.IT.pb Pop 
CALIBRATION CHART __ __ _________________________ _ 
Care and malntenance __________ ____ ________________ __ _ 
CbartIJ, trouble __ __ __________ ___ _______ ________________ _ 
Cold climate operatlon _____________ ______ _________ __ ___ _ 
Components ______ __ _________________________ __ _____ __ _ 
Continuous wave operaUon ____________________________ _ 

Controls, adJlllItment ot.. (See Tuning.) 
Controls. location and pul"1lO&e of; 

A-C D-C ~wltch ____ __ ___________________ _______ __ _ 
ANT. C~. SWITCH J __________ _______ __ ____ ___ ___ _ 
A.NT. CAP. T UNING K _________________ _______ ____ _ 
ANT. COUPLING SWITCH D _______ __________ _____ _ 
ANT. mo. SWI'rca: E __ __ __________ __ ___ _________ _ 
ANT. IND. SWITCH G __________ ______ ______ _______ _ 
ANT. IND. TUNING F __ ___ _________ ____ __ ___ ___ __ _ 
Al'o'T. IND. 'rUNING H __________ ____________ ______ _ 
BAND CHANGE SWITCH A __________ _____________ _ 
B M. O. TUNING ___________ __ __ ________ __ ___ ____ __ _ 
C P. A. TUNINO __ _______________________ ___ ____ __ _ 
C. W. F I L. MOD. FIL. swltch ______ __ ________ ____ __ _ 
FIL. VOLTAGE mcter ____ ____________________ __ ___ _ 
1}l,"!>UT LEVEL __________ _______ __ ___ ___ __ ____ _____ _ 
MOD. BIAS _____________________________ __ ___ __ _ _ 

• 
" " 21 .. 
" 

52." 
" .. 
" .. .. .. .. 
" " " " " " " OFF ON swltch _____ ______ __ ______ ____ ___ ___ _____ __ 0&6,58 

S. A. BIA.S__ __ ____ ____ ___ ____________ ___ _____ _____ 52 
SIDE TONE swltch___ ___ ________ __ ________________ 52 
TONE C. w. VOICE awltch______ __ ___ __ ____________ _ . 52 
TOTAL PL. CURRENT meter________ __ ____________ 52 
12V. 14.2V. swltch ____________________ ______________ 62,53 

Cording, 'sequeoce of conDectlons __ ___ __ ________________ 20 
Cords, repair __ ____________ ____ _ __ ___ ______ _____________ 83 
Current readlngH __ _ ... ___________ ___________________ ___ _ 62 

Detailed fUDcUoulog of partIJ _____________________ _____ ts8-OO 

Dltlerence between Bo..I91_( _ ) and BC-A..A- 19L_____ __ 1 
Direct curreot operafloo storage battery-dyoamolor supply 53 
Direct current operation, goo. engloe-geoeratnr supply___ _ 53 
Distance rangc___ _________________________ ___ ___ ___ ___ f8 
Dlstnrted voice transmlsllion________ ________ ____________ 18 

Emergi!ncy opera 1100__ __________ _______________ ______ _ 22 
EmploymenL ______________ __ _______ __ __ ___ __ ___ ___ _____ 51~7 
External equlpmeot ______ __ ___ _____ ________ _____ 46, 48, 49, 60 

Filament c!n'ult 8wltcbes _____ _____ ____________ _________ 52, M 
Filament currtonL______ _____ ____ ___________ _____ ____ ___ 34 

F:llnment resistor C(l nnC('Uon board__ ___ ____ __ ___ __ ______ 53 
Filament "oitage adJustmenL__ ___ _______ _______ ____ ___ _ 53 
Frequeocy rangl'____ __ ___ ______ __________ _ __ _____ ______ 40 
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INDEX 

BC-AA_191_0mtlnued. Pa .... g..pb 1':0.", 

Oll/j engln·drlven generator power IlUPPlJ' __________ ___ 42, M 92.100 
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By OJlDEB or THE SI!lCllETAltY 0 .. WAll: 

OJ'7lCl.4t. : 

J . A. OLIO, 
ltI ajor General, 

Tiu .Adjutant General. 
DllfnilBUTlo N: 

O. C. MARSHALL, 
OhUf 'f S"ff· 

R 2, 4 (5) j IBn 2, 4, 7, 17 (3) ; fin and H 1 (12) , 3 (2) , 11 (4) j 

IC2(5),4(2),11 (10). 
(For explanation of symbols see FAt: 21-6. ) 
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