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SAFETY NOTICE 

This equipment u es h1:gh voltages which are dangerous to li.fe. Electrical inter­
lock switches are provided (or your protection. They remove the high d-e voltage 
to the output circuits in the transmitter when Lhe hinged doors of the cover are 
open or when either the cover or the back is removed. Always be sure that ,back, 
cover, and <;over doors a re closed bejo1'e ajJplying fJlate jJower. 

When the transmitter is in operation ex L?'emely high r-f voltages are present 
in and around the antenna tuning unit, all its connecti ng leads, the antenna and 
the antenna insulator. You can get dangerous bnrns from arcs caused by touching 
the antenna cinwit. B e ca·reful! Do not attempt to make an ad justment unless 
you are thoroughly familiar with this equipment. 
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SECTION I 

DESCRIPTION OF RADIO RECEIVER AND TRANSMITTERS BC-669- (*)* 

1. General 
a. ExPLANATION OF SYMBOL. O ffi cial nomencla­

ture followed by (*) is used to indicate all models 
of the item of equipment included in thi s Technical 
Manual. T hus :Radio R eceiver a nd Tran smitter 
BC- 669-( *) represents Rad io l~ecei ver and Tran s­
mitters . BC-669-A, -B, -C, - D, -AM, -BM, anc.l 
- CM, which are treated together in th is manual. 

b. PuRPOSE. Rad io R eceiver and Transmitter 
BC-669-(*) (fig. 1) is the radio component of 
'Radio Set SCR- '.543-(*). It prov ides in stant change 
from reception to t ransmi ssion and is sui table for 
operation by personnel of liri1ited radio experience. 

c. U sE. T he equipment is designed to operate 
either as a fi eld tation o r a vehicular radio, provid­
ing radio-teleph one and continuous-wave ( c-w) 
communication to antia ircraft brigades and regi­
ments. 

d. TRA NSMISSION AND RECEPTJON. ( 1) The 
transmitter sends voice-modulated and continuous­
wave symbols. 

(2) The superhete rodyne receiver detects both 
voice-modulated and tone-modulated c-w telcgrap;l 
signals. 

e. DISTA NCE RA NGE. Communications may be 
carried on 'over di stances from 20 to 30 miles when 

the unit is operated as a fie ld stat ion. As a vehicu­
la r radio ( vehicles in m otion ) , the range is approxi­
mately 15 mi les. Actua l d istances vary according 

to conditions of weather , height. location, or operat­
ing frequenci es . 

f. FREQUENCY CovERAGE. The .fr equency range 
is from 1,680 kil ocycles (kc) to 4,450 kc. 

g. CHA NNELS. S ix c rystal-controll ed frequencies 
within the operati ng range may be preset , and in · 
stantly selected for both reception and transmi ssion . 
Manual control of the receiver is also provided. 

( 1) The freq uencies supplied with the unit a rc 

as follows: 

Channel Transmitter Receiver 
crystal frequency crystal f requency 

1 .... ... ...... . . 1,746 kc. 2,131 kc. 
2 ..... . .. . ... . .. 2,082 kc. 2,467 kc. 
3 ••••• • • 0 ••••• • • 2,280 kc. 2,665 kc. 
4 ••• • •• ••• ' • ••• 0 2,340 kc. 2,725 kc. 
5 ..... ' .. ... .... 3,442.5 kc. 3,807.5 kc. 
6 . . . . .. . . ... . . .. 4,255 kc .. 3,870 kc . 

(2) To permi t instant change-over from trans­
mitter cry. tal operation to receiver crystal operation, 
t he receive r-oscillato r crysta l freq uencies differ from 
the corresponding tran smitter crystal freq uencies by 
385 kc, the receiver intermediate frequency ( if) . 
O n chan nels ] , 2, 3, 4, and 5 the receiver-oscillator 
crysta l f requenci es a re 385 kc higher than. the trans­
mitter frequencies in the same chan nels. O n chan­
nel 6 the receiver-oscillator crystal freq uency is 385 
kc lower than the transmi tter frequency. 

h. PowER. ( 1) l11jmt. T he alternating-current 
(a-c) power d rain is 220 watts whi le receiving and 
550 watts while transmitti ng. Standby operation of 
the receiver is possi.ble when Power U nit PE-­
l 08-(*) is used with the receiver-transmitter. Re­
ceiver input power is obtained from a 12-volt · 
storage battery in the power uni t. R eceiver fil a­
ment voltage is obtained from the battery directly. 
'Receiver plate voltage is obtained indirectly through 
the v ibra-pack section of Power S upply U nit PE-
110- (*). D irect-current (d-e) power drain is 5.5 
amperes . 

(2) Output. The transmitte r has a nomina l out­
put rating of 45 watts. 

i. CoNSTlWCTlON. The receiver and t ransmitter 
a re housed in a two-section steel cabin et (fig . 1) , 
which in turn is shock-mounted in a wooden chest. 

The uppe r deck of the steel cabinet serves as a 
chassis fo r the radio-frequency ( r-f) components of 
the receiver and transmitter. T he lower deck serves 
as a chassi fo r the modulator of the transmitter and 

the audio output of the receiver. Cpper and lower 
sections are fast ened together by snap latches. They 
a re held to the wooden chest by snap latches. 

( 1) R eceiver. ·The receiver secti on of BC--
669- ( *) ( fig. 2) is a seven-tube, superheterodyne 
circuit operating in two frequency bands and six 
crystal-cont rolled channels. (See schematic dia­

g rams, figs. 54 and 53.) Crystal or manual control 

is available in either band. R eception is either hand­

set, headset , or loudspeaker. By using th e static 

filter switch provided , 1 ,000-cycle code signal s can 
be received. This switch when ON operates a peak 

limiter and 1,000-cycle tuned circuit. These effec­
tively reduce static and electrical di sturbances. A lso 

a beat-frequency oscillator ( bfo) is included fo r c-w 

telegraph reception . Operate CW-OSC S\ iVITCH --

• See TM 11- 625 for in stallation, operation, and other maintenance data on thi s equi pment. 
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F·i.r;nre 2. R adio R rCPiver and Trans111ill!'r /J - 669- (*) - /o fJ ztirw, 1·-[ chassis. 

Sll for CW reception. A ntenna relay RYl switches 
from reception to tran smission. 

(2 ) Tmnsm:itter. T he tran smitter section ( fig. 
2) is a crystal-controlled voice emission unit. I t 
uses an osci llato r tu.be J AN-6L6 and two r-f power­
amplifier (p-a) tubes. The antenna coupling is 
controll ed by frequency channel switches corre­
sponding to selected frequencies. The antenna cur­
rent is 1 to 1.5 amps. (See fi gs. 54 and 55 .) 

( 3) M odulato1'. T he modulator sect ion c nsisb 
of a driver Tube J AN-12J 3GT (VT- 11 5-A). 
T hese tubes operate in push-pull parall el as a class 
AB I, audio-frequency (a-f) powe r ampli fi er. (See 
figs. 3, 48, and 49.) The modu lator secti on con­
tains a switching arrangement fo r changing from 
modulation to telegraph tran . mi sion. Switching is 
effected through switch S14. A \ o jacks are pro­
vided for plugging in KEY, PHON ES, MI C in to 
jacks Jl , ]2, and J3 respectively. 

( 4) lVI eters. An antenna current meter and <1 

d-e mi lliamcter [or r ead ing power-a mplifi er p la te, 
mnduht·or plate, and a p-a o-r iel CUlT nt arc: pro­

vided. (Sec fi g. 1. ) 

2. Over-all System Function 
a. l<ECEI VE il SECTION . ( 1) l?adio~jrequ eucy am-

jJ/ificnt iou stage. 1<.-f amplifi er T ub.e JAN-6S.K7 
(V1) amplifies signal voltages at racl1o ft:equenc1es, 
a11d , together with sharply tuned Cll 'CUJts of r- f 
I ra11 sfo rmers Tl or T2. greally a ttenuates signals of 
undesired f requency. S ignal vo ltages picked up by 
I he :111tenna appear ac ross the primary of the fir st 
r- f transformer. T hrough tuned parallel r esonan t 
circui t the sign:1 l volt age is fed to the control grid 
of th <' i-f tul;e. The r-f sign;Ji voltage gain is con­
I m il eel b)' a variable resisto r. i \ utomatic volume 
control (ave ) is app liccl to control gr id of the r-f 
;tmpli f1cr tube. 

(2) Mi.-rer stage. 
J AN-6Sf\ 7 (\12) 

(; riel No. 3 o f the mixer Tube 
receives an amplified signal 
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through inductive :1 11d capaciti ve coupling. The func­
t·ion of t·hi s stage is to l1cterodyne the ampl;fiecl r-f 
, ignal voltage supplied by I uhe V l with high­
fr eq uency voltage from the heterodyne oscillato r. A 
tuner circuit determines the frequency of the signal 
on grid o. 3. A-v-e Yollage i: applied to the control 
grid of tube \12. 

(3) H fi:C'rodyne oscillator stage. T ube J AN--
6J 5 ( V3) generales oscillations differing from the 

sign;tl fr equency al receiver in termediate frequency. 
(a) Manual operation . O:cillation frequency is 

determ ined by a tuned circuit of the Hartley type. 
Feedback is proYiclecl by grounding one end of the 
r-f co il and connect ing a tap to the cathode of the 
tube. 

( /J ) Crystal oJ!frat ion. Oscillation frequency is 
determined by the freq uency of the crystal selected 
through the channel switch. 

3 
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( 4) I11f cr111 ediat e-Jrequ ency Olll.j;lifier stage. Tube 
J AN-6SK7 (\14) amplifies intermediate frequ ency 
suppli ed by the mixer. The interm ediate fr equency 
of the receiver is 38.) kc. The output of the mixe r 
stage is inductively coupled to the control g rid of 
the i-f tube: . T he frequency impressed on the g rid 
is determined by primary and secondary . para ll el 
resonant circuits of the i-f transfo rmer. Cathode 
bias controls the s tage gain. 

(5) Seco nd detector, ·noise li111iter and a-v-e stage. 
Tube JAN-6H6 (V7) f unct ions both as detector, 
source of ave, and limi ter of high noise-voltage 
peak . A modulated 385 kc i-f s igna l is impressed 
across the primary of t he diode i- f transformer. 
Through inductive coupling, the s ignal appears 
across the secondary and detecto r cliod secti on of 
the tube. O nly aud io modula ti on appears ac ross the 
i-f filt er capacitor. D-e voltage suppli ed by the de­
tector is fed through a filter res istor to supply a-v-e 
voltage to the control grid s o f the r-f and mi xer, and 
the audio voltage amplifi er s tage. A toggle switch 
throws the peak limi te r into or eral ion . 

(6 ) A1tdio-frequency voltage alll jJ!ificr slafF· 
Tube JAN-6S K7 (V5) amplifi es aud io vo ltage de­
livered by the detector and furni shes aud io-output 

voltage suffici ent to drive the second aud io tube. 
Ave is appli ed to the cont rol g r id. 

(7) Audio-frequ en c~y jJOWer mnjJ/ifier. Tube 
J AN-6T\:6GTjG (\16) provides su fficient power tu 
drive the loudspeaker. Thi s stage amplifi es the 
output of the first aud io lube. A udio gai n is ·on­

tro lled by variable res istor R21. Screen voltage 
comes direct from the plate supply. .E late voltage 
is supplied through the prima ry of audi o-output 
transformer T9 ( located on the modulator chas ·is). 
A udio output is delivered to the voice coil o f the 
loud speaker. 

4 

b. TR ANSMJTTER SECTtON. ( 1) Osc illat ions gen · 
crated by driver Tube J AN-6L6 ( VJO ) al radio 
frequency, supply power for the fina l stage. The 
nscillato 1· ma inta ins th ese osc ill a tion s accu ralely at 
th · de. ired freque11 cy. Freq uency is dctcr111 in cd by 
crystals between th e contro l g rid and pla te of the 
tube . 

(2) IU amplifi er Tubes .JAN- 807 (V8 and V9) 
operate in para ll el as a class C amp li fi e r. O sc ill a­
ti ons produc d by tube \' J 0 a re capacil ivcly coupled 
to the control g rid s of tubes \ '8 and \19. !'!ales of 
lubes \18 and V9' a rc pcJ\\·ered through an r- f choke. 
Plate tank inductance is vari ed by sliding contac t or~ 

1rhich a re seleclecl on s11·itch section S3 .3. 
(3) Antenna coupl ing is varied IJy a separate sc i 

of s liding conlactors on the plate lank coil. These 
arc selected on S11·itch sect ion S3 .1. J_oacling in ­
ductance is va ri ed by the s li ding conlaelors on 
antenna- loading co il L4. 

r. iVIoD ULA TOR S ECTION . ( 1) Drive r Tube J AN-­
] 2] 5GT ( V 11 ) am plifi es low-level microphone ,·o lt­
agc, and provid es suffi cient vo ltage swing- to drive 
the m clulato r power stage:. 

(2) Modu la tor lubes J A N-6L 6C (\' I 2, Vl3. 
Vl 4, and VIS ) operate in push-pu ll parall el as a 
class AB l , a- f power amplifier. 

MICROPHONE 
INPUT 

TRANSMITTER SECTIO~ 

TL 1 %8~ 

Fi_qll?'r 5. Nodio R ccei·urr omf Trans111iflcr HC-669-(* ) , 
lra!islllillt•r srrtion a11(/ 11/ odnlotor, IJ/ur/.· diaqru111 . 



SECTION II 

DIFFERENCES BETWEEN MODELS 

3. Differences Between Models of Radio Re-· 
ceiver and Transmitter BC-669-(*) 

The differences between the 13 -669-A. -B, and 
- C consist of slight modifi cations in circui ts; addi ­
tions of small pa rts. changed values of some small 
parts ;mel mi nor improvements in con truction de­
tail s of instrum ent housing . There are no opera­
tional differe nces and no design differences. The 
basic circuit is the same fo r a ll model:. For changes 
in othe r components of l ~acl i o ets SCR- 543-A, - B, 
or -C, see Ti\lf 11-625. 

4. Electrical and Mechanical Differences 

a.. The changes made on Radio Receiver and 
Transmitter BC- 669-B, on Signal Corps O rder No . 
4792- Phila-43, a re a follows : 

( 1) Tubes V l , \12, \13, V4, V5, \17 , and \110 
are changed to glass. 

(2) R -f choke Ll 6 is a del ed in the cathode cir­
cuit o t \1 1 and \14. 

( 3) Capaci lor '6 is reconnected to the arm of 
11 oisc control H.4. 

( -1- ) Two Lie lugs a r added lo mount C6 and 
1.16. 

(5) 'apacitor C88 is added to the cathode of tube 
V8. 

(6) In tube \19. cathode res istor R40 i. di scon­
ne ted f r0111 R45 and is grounded directly . 

(7) T ransformer T 9 ha · the follow ing changes : 
(a) Th e 6-ohm seconda ry is changed lo an · im­

red; l!l ce of 100 ohms. 
( /J) Tap is connected lo switch 4. 
(R) Transmit te r channel switches 3. 1, 3.3. 

S3 .4, S3.\ S3.6, and 3.7 have the following 

changes : 
(a) Mounting dimensions a;-e y; 6 inch longer 

(front to rear). 
(b) Some metal spacers a re replaced with ce rami c 

spacers. 
(c) hotor contact blade. a re 1ricler. 
(9) In C-~5 to CSO inclusive , the locking ring is 

;iclclecl to th e Jock sha ft bushing to cerami c fron t 

plate. 
( 10) Trunk fasteners are replaced with improved 

type. 
( 11 ) Sliders on coil s LS and L4 are replaced 

with one-piece type. 

( 12) Ground binding po t is replaced with cap­
ti ve type. 

( 13) Relay RY J has the contact spacing m­
crease I ; the contact diameter and thickness is de­
creased . 

( 14) R-f GAIN on panel is changed to NOISE 
CONTRO L. 

( 15) Banana plug is rep laced with heavier type. 

( 16) Crystal shield has additional section be­
tween lubes \18 and V 10. 

( 17) Dial indicators are replaced with improved 
type. 

( 18) A ntcnna feed-through thumbnu t is made 
capt ive. 

( 19) Slollecl setscrews are replaced with A llen­
head sc rews . 

(20 ) Crystal holder nameplates are stamped 
T RAN. 1. , R EC. l. 

(2 1) I-f tra nsfo rmer T6 is moved closer to T5 
so that the T6 a ligning screw may be reached be­
tween lubes \14 and \17 . 

(22) Chann el switch couplings are replaced with 
t 11·o-pi ece type, which are later replaced with a one­
piece nexiblc lypc. 

(23) Transmitter channel sw itch shield i re­
. vised to mount lwo types of capacitor C5 1. 

(24) J nsulator board i: added to rear of resistor 
terminal board on channel switch shield. 

( 25) Sid e modulator cabin et clips are replaced 
11·i th hecl\·ier type. 

(26) Ground wire has been added from mount­
ing screw on tank coi l L3 to ground lug . 

(27) The C-1-4 moun t ing insulators have been 
changed to the type without brass inserts on the lat ­
ter part of Orcl r No. -1-792-Ph ila-43 . 

(28) The fo llowing capacitor: have been changed: 
C2 C11 C3 1 '38 C59 

3 C \ 2 C32 C39 C60 
5 23 C3-l- C-1-0 C6 l 
~ C26 C35 C5 1 C65 

C9 27 C36 C56 C66 
ClO C29 37 C58 

( 29) R5 1 has been changed from 100 ohm )12 

walt to 35 ohm 2 11·att on some Radio Receivers and 
T ransmitter DC-669-f\ on ignal orps O rder No. 
1980- ri-42, and then to 6 ohm 10 watt on Order 
No. 4792-Ph il a-43. 

s 
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(30) The following mi scellaneous parts have been 
changed : 

RY1 
S3 
T1 
T2 
T3 

T4 
T7 
T8 
T9 
Vl 

\12 
V3 

oV4 
vs 
V7 

\18 
V9 
VJO 

b. The changes mad on Radio Receiver and 
Transmitter BC-669-B on some equipment pro­
duce I on Signal Corps O rder No. Li536-I hila-43 
arc as follows : 

( 1) Base clamps have been added to tubes V lO, 
\112, V13, Vl4, VIS. 

(2) Tube-holder a sembly bas been added to 
tubes V8, and V9. 

( 3) Crystal clamps have been added. 
( 4) Steel strap has been a ldccl around capacitors 

C68, C69, and C71. 
( 5) Clamp has been added to hold cover of relay 

R Y2 in place. 
c. Di fferenccs bet ween BC 69-B and B '-669-C 

include changes mad e on Radio R eceiver and T rans.· 
mitter .BC- 669- · on Signal Corps Orders Nos. 
-l791-Phila-43 and 15537- Phi la-43 as fo llows : 

( 1) Capacitor C6 is connected between R3 and 
US. 

(2) All cnh ad type setsc re11· not used. 
( 3) htse holders remain olcl type. 
( 4) Allen set ·crew wrenches arc not used. 
(5) K nobs on the front pa1iel differ in style. 
d. The changes made on Radio Receiver aud 

Transmitter BC-669-C on som sets produced on 
S ignal Corps O rders No. . 4791- Ph ila-1-3 and 
15537-Phi la-43 ar as follows : 

( 1) T runk fa steners mounting BC- 669-C n the 
mounting pen have b en changed to drawbolt 
clamps. 

(2) The cover of relay R Yl is bcld in place by a 
setscrew. 

(3) S traps holding cl own capacitors C68, C69, 
and C71 are constructed of heavi er metal. 

8 

( 4 ) ]JJates have been added below shock mounts 
to facilitate the removal of mounts. 

( 5) Channel switch coupling is a one-piece 
flexible type o[ different construction. 

e. The radio sets on O rders Nos. 32780-Phila­
-1-3 and 32781- Pbila-43 arc identical in construction 
and are the same as some Radi o Receiver and 
T ransmitters .BC-669-C produced on Signal Corps 
Orders N s. 4791- l'hila-43 and 15 537-Phila-4 ~ 

except that in Radio h .eceivcr and Tran mitter B C-
669- 13 and BC-669-C. 

( 1) Resi tor 1\50 has been changed from 25,000 
ohms to 15,000 ohms. 

(2) Resistor R76 has be n add ed from coil of 
relay RY2to ground. (Sec Jig. 21. ) 

( 3) Capacitor 74 and C75 changed to 8 m f, 47 5 
volts direct current working. 

( 4) Capacitors '25, C3 J, 65, and C66 are of 
tnouldcd I apcr type only. 

(5) Knobs arc slightly dilferenl in style. 

( 6) N amcplates are different. 

( 7) N omenclaturc of rc pective pa rts is different . 

f. MWO SIG 11- 625-8 authorizes changes in 
lhe circuits o f H.ad io ·Receiver and Transmitt 1·:; 
BC-669, models A, B, and C. The modifi cation 
provides c-w operation for all models by inco rporat­
ing a bfo in the receiver sect ion. In addition, a 
key ing and break-in relay, a . idctone o -cillator, and 
tran smitter control arrangement arc added in the 
modulator section of the t ransmitter. The conlrol 
arran gement enable · operati o1' of Radi o Receiver 
ancl Tran ·mi tlcr · HC-669- A, -H, and -C, inde­
pend ent o f. !~emote 'ontrol Unit l<. lVI- 21- A - B 
and - C. The BC- 669-D is now b ing manu{a 'tured 
with the above changes incluclccl . 1\acl io k ecei ver 
and Transmillcrs 13 - 669-f\ , - 13, and - when 
moclifi ecl arc known as D '-669- AM, - BM, and 
Cl\ 1. 



SECTION Ill 

INITIAL REPAIR PROCEDURES 

.Vo lt'. lldo r ' any repa irs o r adjustments arc made all 
a u t ho ri z~ cl modificat ion work orders shoul d be applied. Sec 
1 ' ~ 1 21-6 fo r li s t nl ap pli cable ~ f\VO's. 

5. General 
Maintenance personnel should fo ll ow the procedure 
outlined in th is tllanual wh n repairing and over­
hauling J.{acli o l ~ece ivc r and Transmitter BC-
669-(*) . The repa ir information in tbi . and the 
foll owing section s is present ed in th e order in which 
the repainnatt should actua lly perform the va rious 
ope ration s on the equ ipment in the repair shop. 
This procedur p rmiL repair o [ the equipment in 
th e shortest time po. siblc, resulting in sensiti vity 
and selectivi ty comparable to th:tt of new equipment. , 

6. Method of Starting Repairs 
a. Rt~Mov t Nc; I.:<:QU IPM EN T FROJ\{ CABiN ET. Ob­

serve the posit ion of llw latch 'S mention eel in para­
gr;tph 111 . \ 1\i hen the racliu component has to be 
in spected or r '1 ai red, remo ve steel cabinet from 
wooden chest by lay ing ·cf1 rs t on i ts back, unfasten­
ing th e six rear . nap latches and then li fting receiver 
and trans111iltPr out of chest b_v the two handles P?' O­

v ided on lh · lop and bottom o[ the front panel. 
b. PREPARATTO N. The object of all repairs on 

Radio Receive r ancl Transmitters BC- 669-C') is tn 
return as many of these in struments as po. sible to 
a condition which will me ' l the minimum require­
In nts o f the Signal Corps. This requires careful 
:tltention to deta il on the repairman's part. Speedy. 
accurate repairs can be made only when the con­
struct ion of thi s un it is th oroughly known. St udy 
carefully the over-all schematics as shown in fi gures 
~ -1- and 55 . Study the stage schema! ics ( fi gs . 28 to 
-1·1 incl. ), the part s data, anclthc cliffcr ·nccs between 
the three models. Pay clo ·e attention to th prac­
ti ca l wi ring diag rams. (Sec fig . 50 to 53 incl. ) . In 
rellloving an I reinstall ing parts be very caref ul to 
rcttlove them as shown in photographs in fi gures 42 
to -i-6 inclusive. Resoldcr no connections unless they 
arc thoroughly clean. Take nothing for granted. 
iVIake sure by checking all doubtful parts. Foll ow 
the c. talli shed procedure of th oroughly ckaning 
before attempting visual inspecti on. 

7. Tools, Test and Cleaning Equipment 
a. 0PER ATL NG !\ccESSORI ES. To make accurate 

ancl effective repa irs on Radi o Heceiver and Trans­
mitter. BC-669-C') . it is ncces ary to have at hand 
and in good working condi tion the foll owing acces­
sory equipment: 

( 1) Hcmote ontrol U nit T<M- 21-C') and Con -
nector S03 ( fi g. 9), including 1 Handset 
TS- 11 -C:') . 

(2) P ower Sup1ly U nit I>E-110-(*) ( fi g. 8) , 
including 1 cord CD- 515-(*) to .Rad io Receiver 
and T ran smitter BC-669- ( *) ancl 1 cord CD-
511-(*) for connection to a-c l ower. 

h. TESTi l"G T J STRU :11 EN TS. Testing instruments 
required arc as follow.· : 

l tcm D escription 

H.adio-f requency s i g n a 1 
genera tor . . . . . . . . . . . . . Modulation 30%, 400 cycles, 

with amplitude modula­
tion, and having met·ered 
output 

Vac uum-tube v ltmetcr . . . Voltohmys t, or equivalent 
type of vacuum -tube volt­
meter 

Output meter .... . .... . 
P hantom antenna 

' Ra di o-f requency o u l P 11 t 

'vVcs ton No. 571 
300 mmf, 30 ohms, nonm­

du ct ive, se ri es res istance 

meter . . . . . . . . . . . . . . . . 30 ohm s 
Antenna, if conditions per-

tmt . . . . . . . . . . . . . . . . . . . S upplied with SCR-543- (*) 

c. ( LEANJNG E QUIP;\tEN T. The use of clra ·tic 
clcanit w ;wcnts is not recommended t r usc on 

h h 

H ·- 669- C) . The materials needed are : 
( 1) Compressed air. or band hello" ·s. 
(2) Small 1-iber brushes. 
(3) T obacco pipe cleaner . 
(4 ) Lint- fr ee rags. 
(5) Solvent, Dry-cleaning. 
(6) .rocus cloth. 
( 7) # 0000 sandpaper. 

8. Removal of Tubes and Other Plug-in Parts 
T here arc three cia ·ses of plug-in parts in l~ eceiver 

and Transmitter BC- 669- (*) . T hese cia ses are 
vacuum tubes. crysta l holders, and electrolytic ca­
pacitors C70 and C72. (See fi g. 10. ) 

11. Hcforc pulling tubes, make sure where tube 
holders arc used, that the tube-holder Li ghtening 
screws are loo. ened. This al. o appli es to electrolytic 

9 
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capacitors C70 and C72. To remove, gently pull the 
tubes straight up with the least wobble possible. 

b. For use in the set, sec that a.ll crystal holders 
arc so lidly sealed in their sockets. T o remove crys­
tals, fi rst remove the lock bar, then pull the crystal 
holder straight up with as little wobble as possible. 

c. E lectrolyti c capacito rs C70 an I 72 arc cased 
in the same shield can. Th ey arc clamped m po 1-
tion by a holler similar to the tube holders. Loosen 
holder and pu ll. out capacitors. 

No te. Do no t· usc sc r w driver iu r crl'lovi ug any plug-in 
pari'. 

9. Chassis Cleaning, Inspecting, and Lubri­
cating 

a. Cl eaning comprises removal of dust, grease, 
and traFfic fi lm. Loose surface dust should he blown 
out ll'ith an ai r-hose, where availab le, or band bel­
lows. Any remaining I osc dust-fi lm may 1 c qu ickly 
wiped off with soft lint-free rags. Hemov,c dirt or 

il-fi lm resul t ing from tran portat ion or field opera­
lion with fiber brushes cl ipr eel in dry-cl aning solvent 
(SD). For deli cate movi ng parts (capacitor blades 
and the llke) use tobacco pipe cleaners dipped in 
dry-clcaing solvent (SD). 

b. r)rcliminary cleaning on entrance to the repair 
shop must leave th e in strument in a conditi on where 
visual inspection is quickly possible, and where vis­
ible defects can be nolccl accurately. Thorough ly 
clean all exposed surfaces insid and out with lint­
fr ee rags moistened in dry-cl eaning sol vent ( SD), · 
paying particular attention to corner an 1 the a.rcas 
around tube ockets. Chassis cleaning must leave all 
surfaces clean and f ree from trcaks which can cause 
shorts . 'hassis cleaning includes transformer 
covers, relay covers, and all metal shiclling su r faces . 
Be careful to move dirt away from pl ug holes, tub 
sockets, or crystal pin sockets. These ockets hould 
1 e cl aned out with toba co pipe cleaners dipp d in 
dry-cleaning solvent (SD). Use only enough pres­
sure to remove dirt. Polish wi th dry I i p cleaners. 

10. Cleaning Operations 
a. TunEs. lean the envelopes of glass tubes with 

a damp cloth :mel wipe thoroughly dry with a dry 
cloth. Carefully remove all accumulations of dust , 
grease, or traffic film from the tube bases and prongs. 
Wipe metal !ul es clean with a dry cloth. Any oil 
deposit remaining on the metal envelope acts a.s a 
rust preventive. Clean prongs with dry-cleaning sol­
vent ( SD), and wipe off any residue with a clean 
dry cloth. Clean grid or plate caps, removing all 
tarnish or corrosion with crocus cloth. This shO\lld 
be done by exerting only a mild pressure. A ny 

excess older that may have collected on prongs 
should be gently scraped off w ith a penknife. 

b. CAPACITORS. 
Cantion : Make sure that all high voltage ca­

pacitors are thoroughly cleaned to prevent arcing 
and losse. . Discharge with shorting bar before 
cleaning, to prevent accid nt. Oi l-fill ed, low-voltage 
capacitors require similar care. 
r\ 11 leads and terminals must be inspeclccl for indi­
cations of loo ene. s or corrosion, and porcelain in­
sulators musl be checked fo r cracks or breaks. Tubu­
lar capacitors should be checked for bulging, 
excessive swelling or wax leakage which indicates 
'heating. The pigta il leads should be solid in contact. 
Do not use cloths to clean th is type of capacitor as 
surrounding circuits may easily be damaged. Use a 
so[t bru sh to clean the body of the capacitor and 
surroun ling equipment. I11 pect mi ca capacitors for 
cracked body cond itions. Check leads (pigtai l type) 
fo r t ightness of connection. The high-voltage type 
require. the same care that other high-voltage ca­
pacitors receive. Trimmer capacitor require special 
attention. Trimmer capacitor attract and retain 
moisture under some operating conditions, therefore 
they should be dried out by a small portable heater. 
After ho1t ing, (when lhe power is di sconnected ) 
feel the terminals of all high-voltage capacitors. 
They should be fairly cool. Exces ive heat indicates 
possible I s 1 ccause of el i rty or corroded terminal 
connections. Feel the sides of oil-fill ed and elec­
trolyti c capacitors. They should be cool or only 
slightly warm. If very warm or hot, condition indi­
cates excessive internal leakage. Remove and re­
place. 

Cau.tion : Do not use cleaning cloths on the padder · 
capacitor , as very slight pres ure wi ll throw the plates 
oul of alignment. 

c. CLEANING :RESISTORS. There are two main 
types of fixed resistor used in BC-669-(*) . The 
fi rst group includes thos with fl at, broad soldering 
lugs. T hese resistor are used to hand le heavy volt­
age loads, and are usually wire-wound. Resistors of 
the second type, whose terminals must also be sold­
ered, arc known as pigtail type resistors and are 
usually of the arbon type. Vitreous or ceramic type 
resistors connected across high voltage should be 
thoroug-h ly cleaned by careful wiping to prevent flash­
overs between terminals. Check pigtail type resistors 
for strength of o lclere 1 connections as well as re­
sistance value and continuity. The standard method 
is to slide a small insulated stick lightly over the 
conn ections and inspect them visually for solidity. If 
the connection is vveak or loose, rcsolder it immedi­
ately. Th soldered connection is very important. 
If it is bli stered, discolored or chipped, resolder it. 
Connections should be dusted with an air blower. 
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d. CLEAN ING lZELAYS. Relays which are entirely 
inclosed in lustproof and moisture-proof cases ·wi ll 
require less care than lhose having exposed moving 
or electri cal parts. Therefore, if an inclosed relay is 
operati vc, assume that it requires only maintenance 
inspcctio11 . A ny relay must be either replaced or re­
paired if it fails in any of th e requirements mentioned 
below. (See fig. 47. ) Make your inspection using 
a fl ash I ight and mirror (dental type is best). Many 
relays can he inspected and cleaned without removing 
them from chassis or taking them apart. If it becomes 
necessary lo take a relay apart tag all the leads as re­
moved to make sure that reassembly wi ll be rapid, 
ca. y, and correct. Clean lhe outsid e of the relay with 
a dry cloth. If it is very dirty, clean it with dry­
clcani ng solvent ( SD) and a brush or cloth (except 
on exposed coils) ; then wipe it dry with a clean cloth 
taking special care to remove any white deposit left 
by the dry-cleaning :olvent ( SD). Inspect and 
lighten loose conn ections. Any relay is considered 
normal if-

( 1 ) The relay assembly is free from dirt, dust, 
and olhcr fore ign malter. 

(2) The contacts are not burned, pitted. or cor­
roded. 

(3) The contacts are properly lin ed up and cor-
rectly spaced. 

( 4) The contact springs a r in good cond iti on. 
( 5) Moving parts move rrcely and effici ently. 
( 6) Connections to the relay are tight. 
(7) No insulation is frayed or torn. 
(8) The relay is securely mounted. 
(9) T he coil indicate· no overheatinrr. 
( 10) 1\elay contacts are clean . 
(a) Corroded contacts. First, dress contacts with 

either stick or str~p of crocus mate ri al. W hen all 
co rros ion is removed, wipe with clean cloth moistened 
with dry-cleaning solvent (SD). Then poli sh with 
clean dry cloth. Check to make sure that shape o( 
contacts has not been altr recl. 

(b) Bnrned or pitt ed co ntacts. First, resurface 
contacts, i( needed, with #0000 san dpaper, keeping 
origi nal shape and contour o( contact. Smooth to 
high poli sh with crocus cloth . \ iVipe thoroughl y to 
rcmov · abrasive res iclu . 

e. LEA NJKG TRANSFORMERs AND CHOKE ColLS. 
The presence of dirt, dust, greasy traffic fi lm, or 
moi sture between terminals of high voltage tran s­
form ers and chokes may cause f1ash-overs. Before 
repairs or circuit les ting are attempted, all metal 
encased transformers must be wiped clean with a 
cloth moi stened in dry-cleaning solvent (SD ) . Clean 
cas ing and surrounding a rea; al. o clean any connec­
tions that arc dirty or corroded. Tighten the mount­
ings carefu lly and make ure that all connections arc 
solid. 
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f. ·LEANING VAinAHLE I~" ·JsTO I{S. Rheostats and 
potenti ometers of the open type can be cleanccl easil y 
using a . oft brush or cloth to rem ve du t, lraffic 
Ftlm, or other accum ulations and polishing with a sof t 
clean cloth. If mor cleaning is needed , add dry­
cleaning solvent ( D) to previou operation and fol­
low by poli shing wilh a clean cloth. If contact arm 
is bum ccl or pitted, place a pi ece of crocus cloth 
between contact arm and winding, an I slide contact 
arm over crocus clolh unt il contact is clean. Remove 
crocus cloth and in ert cl an dry cloth . Rotate con­
tac t a rm to ren1ovc abras ive residue. 

y. PL GS AND RECEPTACLES. T o clean the cable 
use a cloth and dry-cl eaning . olvcnt ( SD). To clean 
connector and connection s, u e cloth and dry-clean­
ing solvent (SD) . Use crocus cloth to remove cor- , 
rosion. To clean plug bodies and shell s, use cloth 
and dry-cleaning solvent ( SD ) ; usc crocus cloth to 
remove corros ion. T o clea n receptacles, usc cloth. 
and dry-cleaning solvent ( SD) if necessary; use 
crocus cloth to remove corrosion. 

h. PoiNTS REQUIRI NG SPE TAL CARE rN CLEAN­
J NG . ( 1) Relays. Springs and contacts must be 
thoroughly cleaned and conta t surfaces brightened. 
All signs of corrosion mu st be cleaned off. 

(2) SelectO?' swit r.hes. :R mov dirt and corro­
sion ga lhered on contacls with a soft fiber bru sh 
cl ipped in dry-cleaning solvent ( SD) . 

(3) Variable ca-jJac-itors. Remove dust I etween 
blades with tobacco pipe cleaners cl ipped in cleani ng 
Au icl. 

( 4) S l;;diug ro ll factors. Remove cor ros ion and 
lralfic fi lm on contacto r cli p and sli de rods with 
tobacco pip cleane rs and a soft fiber bru sh, taking 
care not to touch th e in sulating lacquer on co il s ·with 
dry-c leaning solvent ( D ) . 

(5) Binding posts and .r;ronnd co mt ec t1:ons. 1\c­
move co rros ion ancl traffic fi lm with a brush cli pp din 
dry-cleaning solvent (SD ) . Wh · re co rros ion is stnl ­
born , clear it with fin e sandpaper or crocus cloth until 
a clean contact is estab li . heel. 

(6) I111 erior. Remove all lust, g rease, and trafftc 
fi lm from interiors, so that the condit ion o f pain t, 
~n i sh . ;tncl plating can be clearly seen. 

11. Inspection Procedure 

No te. Sec th at all aut hori zed modifirali ons arc made. 

a. PHYSICAL TNSPECTlO N. ( l ) Check for cleanli ­
ness in ide and out. 

(2) Observe cond itions of fin ish and plating. Paint 
and plating should be f rce of corrosion, flaking, blis­
ters, bare or worn spots, and scratches. 

(3) Check meters. See thal ca es are sound, glass 
is whole (no cntck · or breaks). 



( 4) Go over power cable. Note all breaks in in ­
sulation ; i [ severed or taped see that these are not 
f rayed but a re sound and unbroken. Conn ectors 

should engage eas ily and make good contact. 

(5) Look over chass is for dents. Look fo r evi ­

dence of dropping, bumping, or mi shandling. Thi s 
will make a di fference in final repairs needed, as many 
broken conn ections and components can result from 

hard bumps. 

(6) Determin e condition of moistureproo ling; ex­

amine touch-ups o f breaks fo r resealing needed . 

(7) Check dessicator bag. Blue color denotes dry 

dcss icatur ; pi nk shows excess moisture. Bag should 
be free of ho les and tears. 

b. 1\I[ EClJAN J. CAL I NSPECTlON. (1) Rotateall con­
trols. T hese houl d be smooth through their whole 
turning distance. There shoul d be no backlash or sli p. 

(2) Try all switches. These should snap J1rmly 
and smoothl y into contact. 

( 3) Go over all clanips and snaps . See that they 
arc set solid ly ; there sh uld be no play in any direction. 

( 4 )' Check all bolts, nuts, screws, and other hard­
ware. These must be firmly in place. 

Caution: Use no oil or other lubri cants in servic­
ing Rad io Receiver and Transm itte r BC- 669-(*) . 

• 
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SECTION IV 

PRELIMINARY TROUBLE-SHOOTING PROCEDURES 

12. General 
Assuming that inspection has been thorough and that 
repairs indicated have been made, the specific tests to 
locate faulty stages and defective parts must be made. 
To do this, see the list of testing in struments g iven in 
paragraph 7. The broad procedure to follow is to 
make sure that correct power is available at the power 
unit. Make both voltage and resistance checks, first 
at power terminals (figs. 8, 11, and 14 to 18 incl .), 
and afterwards throughout unit. Check against volt­
age and resistance charts to make sure that no damage 
will result to BC-669-(*) on being connected to the 
power supply unit. Where voltages and resistances 
differ from chart values, circuit faults are indicated 
which must be corrected. Every resistance, in add i­
tion to visual inspection, must be tested with the 
ohmmeter. A faulty re istance can cause increasing 
misalignment, if not damage, to the whole unit. There­
fore, make a real job of resistance and continuity 
checking. Replace all doubtful parts. There is no 
power supply unit integral with Radio Receiver and 
Transmitter BC-669- (*), but it is suppl ied with the 
necessary voltage through Power Supply Un it PE­
J 10- ( *) . (See fig. 8.) Therefore, in] ut resistance 
checks are made at S04, PL2, the output of PE- 110-
(*),the input to the modulator at PL2 and SOl (fig. 
3), and the input to the r- f section. Be sure when 
che king at S04 that the power switch is in ON posi­
tion ( a-c power not connected). 

Caution: vVhen it becornes necessary during test!' 
to separate the two sections of Radio Receiver and 
Transmitter BC-669-(*), b sure, before releasing 
clasps holding upper and lower decks together, to pull 
PLl away from SOl. (See fig. 3.) 
For actual testing and checking with power on in 
both _d ecks while separated, it will be necessary to 
subst1tutc emercrency conncclions b cause the cable 
?n PL1 is not long enough lo op rate the two deck. 
m a separated position . The r- f deck chassis can­
not be test cl ·with power on unless it is connected 
to the modulator d clc 

13. Resistance Test of Power Supply Unit PE-
110-(*) 

Caution: Make resi stance test with tubes OUT 
and power OFF. Make no resistance or voltage 
tests for thi s job at P J S This is dangerous. 
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In order to be sure that it is safe to connect the 
receiver and t ransmitter to a source of a-c power 
it wi ll be neces ary to make the following tests at 
Power SuiPlY Unit PE- 110- (*). W hen these 
res istances have been measured and found to cor­
respond with the data given, the power supply unit 
can be considered serviceal !e. 

a. A-C VoLTAGE L EADS FOR OPERATING PRIMA­
RIEs OF PowER TRA NSFORMERS AND CorLs OF RE­
LAYS. Mea. urc at pins A and D of PL5. Also 
m asure from pin A o£ PL5 and F of PL6. There 
houlcl be a small resistance reading, about 3 ohms. 

Thi s is the resi tance of the primary windings on 
transformers T13 and T14. 

b. FILAM r:: rT VoLTAGES FOR REcEIVER AND 
TRA NSl\liTTER. To check the 12-volt a-c winding 
on transformer T13, which supplies the a-c filament 
voltage for both receiver and transmitter, connect 
the ohmmeter to contacts A and B of PL<S. This 
should read 0 ohms. T he r eceiver filament voltage 
circuit can be measured through pin C of PL5 and 
contact C of PL6. 

c. B- OuTPUT TO RECBIVER. Disconnect capaci­
tor 74 in JlE- 110-A, C75 in PE- 110- C, and con­
n ct one lest lead to contact 4 in the capacitor; con­
nect the other lead to contact L in PL6. There 
should be a reading of aPI rox imatcly 650 ohms, d-e 
resistance. Thi s tests Rca ·to r LS. 

d. B+ OuTPUT TO TRANSMin'ER. Connect one 
le;td of the ohmmeter tu filament contact 4 of tube 
VJ9 and the other lead to contact M of PL6. There 
should be a reading o f ap[ rox imaHy 50 ohms, cl - · 
res istance. This checks Reactor L9. 

e. SECONDARIES OF TRANSFORMERS T13 AND Tl4. 
Connect the ohmmeter at the plate pins in Lhe V16 
socket· there should be a read ing of approximately 
140 ol~ms. Ft:om eith r plate pin to ground, Lbcre 
should be a reading of approxintalcly 75 olmts. To 
check the secondary of: T14, connect the test leads 
o [ Lbc ohmmeter to a plate pin of each of tubes V19 
and V20. The reading should b app roximately 15 
ohms. 

f. RESISTANCE MEASUREME NTS IN CIRCUITS ON 
PLuGs PL6 AND J L2. Make the following mea­
sur mcnts : 

(1) Pin A to ground. 
(2) Pin B to modulator and transmitter filaments 

( 12 v). 



N.C 

NOT MEASURED 

A-C OPERATION 12V 
BATTERY 12V 

-o.on 
490V D-C 

50.0. 

INPUT 

TO 
TRANS­

FORMERS 
Tl3 a Tl4 

0:::---++------..:1...:...15=-V:......._:A--=.-C RECEPTACLE 
l!l TO PL 6-K PL5 

12V A-C 

O.O!l 

2sov D-e 
750!l (A-C SIDE) 

IM (BATTERY SIDE) 

F3 
15 AMP 

25V 

115V A-C PL5-A TO PL6-E 115V A-C 
l!l TO PL6-F TO OTHER SIDE OF T14 PRIMARY 

NOT MEASURED 

NOT MEASURED 
12V STORAGE 
BATTERY LINE 

O.OIL 

NOTE: ALL MEASUREM ENTS MADE TO CHASSIS GROUND EXCEPT AS OTHERWISE INDICATED. 

CHECK TA BLES I AND JI FOR INFORM ATION a DATA ON AL L MEASUREMENTS . 

ALL MEASUREMENTS MADE WITH 1,000 OHM PER VOLT METER. TLI9687 

Pi.gnre 17. Ra.did Rece·ive1' (l.nd T1·ansmitt er BC- 669- (*), Voltag es and R esistan ces at 
Pins and Contacts of Pbtgs PL6 aud PLS. 

( 3) 1->in C to pin H on PL3 to Remote Control 
U nit RM- 21-(*). 

( 4) Pin D to pin A in PL3 to Remote Control 
Unit RM-2 1- (*). 

( 5) P in E to relay RY2. 
(6) Pin F to relay RY2 to pin and contact No. 

3 in 1 L1 and SO l. 
(7) P in G to pilot lamp LM2 pin and through 

contact No. 4 in PLl and SO l to receiver filam nls. 
(8) Pin H to pin and contact No. 1 in PL3. 
(9) P in .T is open; there is no connection. 
( 10) P in ](to pin and contact No. 1 in PLl and 

SOl, to relay RYl. 
( 11 ) P in L to relay RY2 to pin and contact No. 

10 in PLl and SO l to receiver B- . 
( 12) P in M to No. 9 pin and contact in P Ll and 

SO l to M2 to TlO, Tll, T12, and tr\ns1~1itte.r B+. 
Make all resistance and voltage tests with mstru­
ments specifically indicated in resistance and volt­
age charts wherever possible. If not available use 

equivalents. 
g. DESCRIPTION OF TEST OF I NPUT RESISTANCE 

AT PowER I NPUT RESISTANCE AT PowER INPUT 
PLUG, PL2 OR CONNECTOR OF BC-669-(*) (fig. 
11), ( 1) Use an ohmmeter with several ranges, 
either a-c operated or battery type. 

(2) Check directions for making te ts on socket 
charts. (See figs. 11, 18, 19, and 20. ) 

( 3) Make input resistance test on PL2 using the 

same pin designations as on PL6 given in this para­
graph. 

( 4) Make cable continuity test from pin contact 
list above using pins in PL2 and pins of PLl. 

h.. RESISTANCE TEsT IN R-F SECTION. Separate 
the two decks of the receiver-transmitter, following 
the caution given at the beginning of thi s paragraph. 
Make the test from the contact of SOl with all 
tubes removed. Check against the chart in figure 
18 for correct values. 

i. CoNTINUITY Cr-mcK. Check every socket in 
both decks against the values given in the charts 
showing socket resistances. Check all transformers 
for continuity. 

j. TEST OF CABLE AND PLUG CoNTI KUITY. Bring 
the ends of Cord CD- 515-(*) up on the bench, 
taking similarly numbered or lettered pins or holes 
and contacting them with ohmmeter terminals. 

14. Turning on Receiver and Transmitter BC-
669-(*) 

Having checked the resistance in accordance with 
the foregoing procedure and knowing from the tests 
that no harm can result from connecting the set to a 
source of 115-volt a-c power, the next step is to 
connect the set for the test and check-ups which will 
follow. The procedure given here is that of actually 
operating the set and should be referred to in making 
all subsequent tests. 
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a. P REPARATION OF S ET FO R 0PERAT10N . ( 1) 
P utting bac/~ plug-in parts. (a) T ubes. Loosen 
screw to release tension on tube clamps. Insert tu be 
and tighten clamp. Lift bracket of tube hold-down 
clamp on tubes V8 and V9 high enough to clean lu be 
caps and turn I racket 90 o. Lift off caps an d remove 
tube. T hen insert tube, p ut g rid caps in p lace and 
replace bracket. 

(b) Cr·ystals. Loosen knurl ed sc rews on crystal 
hold-down bracket. S lide 1 racket to siue and re­
move crystals. In ·ert new crystals and replace 
hold-down bracket. 

(2) Co nnectiug R emote Co ntrol Unit Rl\II-21-
(* ) . lnsert plug- in co rd of R emote Contro l U ni t 
R M- 21-(*) ( fi g . 9) in receptacle P L 3 on the front 
panel of the receive r-t ran ·mitter and screw the plug 
locking ring on by hand as fa r as it w ill turn. 

(3) Conuect·ing Powe1- SujJJJl·y Unit PE-110-(*). 
In se r t the right angle cord connector on the end of 
Cord CD-S I S- (*) in receptacle PL2 on the front 
panel. T ighten the locking ring . Connect th e oth er 
end with receptacle PL6 on Power Supply Un it 
PE- 110-(*) . (Sec fi g . 8.) 

( 4) OjJe?-ai'ion fr Mn a.-c sou.rce of jJower other 
t.han P E- .1 08- (*). Because of the g reater con­
venience fo r repair purposes of 110-120 volt a-c 
power outlets at t he repair bench, thi s type of power 
rather than Power U nit PE-10~(*) is to be usc l 
wherever po sibl e. 

Caution: Make no connection lo PL5 on P01rc r 
S upply U nit PE- ll O-(*). 
This is dangerous . 

(a') Use Cord CD-S ll -(*) to make the connec­
tion as follows : 

1. P lug one end o f Cord IJ- Sll- (*) in 
receptacle S04 ( marked 1 1 S V A-C on 
P E- 110-(* ) ). · 

2. P lug t he other encl in to a recc1 tacle pro­
v iding the a-c p01re r. 

(b) Th rece ive r-transmitter may he full y op­
l' ratecl from commercia l or thcr ll 5-\·olt a-c power 
with the foll owing exceptions: 

I . No balll: ry upera.lion of rcce i vn for stand 
hy monitoring is prov id ed \\·hen oprratccl 
from an a-c source other than Pl~-
108- (*). 

2 . . topp ing and starting buttons on Hemole 
Control Unit RM- 21- (*) (fig. 9) 
should not be used . T hey control on ly 
Power U nit PE- 108- (*). Th e ON­
OFF switch on PE- l 10- (*) (fig. 8) 
sta rts and stops operation for ou tsid a-c 
power conditions. 

b. T URN I NG ON SET. (MAKUAL OJ'ERATJO K) 

( fi g . l ). Set the main pow~r sw itch on the panel 
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of Power Supply Unit PE- 110- (*) to ON . T he 
receiver pilot lamp on the panel of: BC~GG9-e) will 
light. A ll ow about 60 seconds for fi laments to heal , 
and th e receiver will be r eady for test. 

(1) Turn NO ISE ONTROL ( 1\ 1< GA IN 011 
B '-669- J\ and-AM) to ma.ximum al the extreme 
right. 

(2) Release l\ 1 ~ "E JVEJ\ TURN ING cl ia ll ocl;. 
( 3) If the signal to be tested is in the 1,680 kc to 

2,7SO kc frequency ra nge: 
(a) Set RECEIVER BAN I) SW ITCI I to 

MANIJAL 1. 

(b) Set UEC.JO: IVER TUN[NG dial to des ired 
freq uency read ing at ind icator marked BAND 1. 

( 4 ) H the sigwtl to be tes ted is in the frequency 
range from 2,750 J.::c to 4,4SO kc : 

(a) . ct RE I ~ I VER Bi\ N I) SW ITC II to 
MAN IJJ\.L 2. 

(b) Set 1\ I ~CE IV I~ R TU NJN G d ia l to <ksi red 
fr quency read ing at ind icato r ma rked 13AND 2. 

(S) Set ON-0 1' 1' SPEAKER switch to ON. 
(6) \ clvance AF GAIN cont rol to right unti l 

signa l is hca.rd in louclspeakn. ( I f 11 0 signal is pres­
ent, rush-noise or static w ill he h eard ind icati ng the 
receive r is in operation .) 

(7) E x t remely noisy co11 clitiuns 11 tay IJe reli eved 
l>y adjusting NO ISE 'ONT I~OL ( 1\J7 CA IN on 
HC- 669- A and-AM) as foll ows: Set l(EC I•: IVEI\ 
TU N ING dia l to a po int at w hich no s ignal is heard 
in the loudspeaker. Turn the noise control to a point 
a l wh ich backgroun d noise .is not too loud. 

(R) l"eaclj n t "R E 'El V rm T N INC dial un t il 
the : igna l is hca.rcl mo re ·I ·a rly ;tn cl with least back­
gTOund noise. T hi s ad justment will be fairly shaq · 

(Sl) L ock HEC I ~ I VE l ~ TUN INC dia l. 
c. I ~ECE I VER OPER ,,TroN \ i\f iTII CRVSTi\ L CoN­

T IW I ~ . 

No te. T he signal musl be one (or w hicl1 a cryslal of 
co rrccl frequ ~ncy ha s been sci ctcd and prcscl. 

( 1) T urn NO IS I<: CONTROL to maxi mum 

(ex treme r ight). 
(2) Set operati ng channe l sw itc h to nun11Jcr co r­

rl'sponcli ng to frequency selected. 
(3) l~clcase l ~ I ~CETVI:<: I ~ T LJN INC dial lock. 
( 4) If the signal is in the freq uency range from 

1.680 kc to 2.750 kc: 
(a) Set 1\ECE I VJ~H B1\ D SWTT T-1 to 

CRYSTAl~ 1. 
(b ) Set PECE IVE IZ T N ING dial to d sired 

f r~q u cn cy reading at ind icato r markeciBAND 1. 
( 5) H the signal is in freq uency ra nge fro m 2,750 

kc to -[,450 kc: 
( n) Set "1\ ECETV I·:k HAN f) SVlTT "H to CRYS­

TAL 2. 
(b) Set RJ:. " J ~ I VET~ TONlNG d ia l to desired 

frequency readi ng al ind icator marked BAND l . 
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15. Voltage Tests 
Testirig the a-c and d-e voltage components insures 
that the set is getting power adequate for satisfactory 
operation . Voltage te ts on Radio Receiver and 
Transmitter BC~669-(*) arc taken with the power 
turned on. Un less otherwise indicated, tests are made 
to ground as the common measuring point. A 10,000-
ohm-per-volt voltmeter should be used. 

a. PowER UPPLY UNIT PE- 110-(*) OuTPUT. 
l\lleasure voltages at terminals of receptacle PL2. 
The voltages should be as indicated on figu re 11 for 
the corr sponcli ng terminal s on receptacle PL6. 

b. MoDULATOR VOLTAGES. T hese can be checked 
conven iently at PLl. It will also be necessary to 
check voltages at the sockets. Charts of socket volt­
ages are shown in figure l 7 . 

c. RECE IVER-TRA NSMITTER VOLTAGES. These volt-
ages can be checked at 
chassis of BC- 669-(*). 
ures 14, 15, and 16. 

16. Operating Test 

sockets in the upper deck 
heck against chart in fig-

Note. :Make all author ized modilic;~tion s befo re making 
any extensive preliminary tests. 

n. P lace the receiver on a rubber or felt pad or a 
padded bench. After turning on set as described in 
paragraph J 4, watch the action o( various components. 
Make sure that all tubes are heating. Observe the 
filaments in glas. tubes. Feel the envelope of metal 
tubes . If they remain cold after the set bas been 
turned on for about 30 seconds, they must be removed 
and tested further or replaced. Also check filament 
voltage and make sure tha( contact is made at filament 
pins. Look for gassy or burned out tubes. Look for 
broken connections. Look for swollen or blistered 
fixed capacitors. vVatch out for broken or wo rn 
resistance elements in variable resi stors, and scorched 
or blistered fix I resistors which indicates overheating 
(sometimes lue to fungicide in moistureproofing and 
f ungiproofing varnish ) . Make sure that rotor blades 
of tuning capacitors are not bent. 

b. Units recently moi turcproofed and fungiproofed 
are likely to smoke in operation . Smoke under those 
conditions may not be abnormal. The repairman 
must, however, he sure that smoke is not due to the 

overheating of parts. Therefore, be sure of the origin 
of the smoke. Check the characteristic smell of smoke. 
Overheating of a component part, that boils where 
waxes or the ordinary lacquers are used, will provide 
a distinctive odor and show a color of smoke. 

c. \Vhen reception o( a transmitter signal is pos­
sible, the operation of the receiver should be observed 
for the presence o( the following characteristics. This 
should be supplemented, if possible, by comparing its 
operation with that of a second Radio Receiver and 
Transmitter B - 669-(* ) known to be in satisfactory • 
condit ion . \iVhile testing in the receive po ition, tap 
the chassis lightly with a padded mallet to simulate 
vibrations, which would normally be encountered in 
use. 

( l ) Reception of both voice and c-w signals should 
be clear and understandable and without di tortion. 

(2) Output should be steady, not subj ect to fading 
or grad ual variations in volume. 

( 3) Operati n of the volume control should pro­
duce a grad ual and smooth increase or decrea e in the 
output. 

( 4) Output should be constant. Intermittent re­
ception may indicate loose connections, rosin joints, 
or I ike defects. 

( 5) Reception should be strong. 
( 6) Output should be free of noises obviously 

foreign to the transmitted signal, such a : 
(a) Ringing noises or ch irping sounds (as caused 

by microphonic tubes) . 
(.b) Howls or ·whi stling (as caused by loose or un­

grounded shields). 
(c) Clicking, knocking, or motor-boating (as 

caused by oscillation). 
d. Wit_b the unit in transmit position, check the 

quality of its transmission on a receiver known to be 
in satisfactory condition. Tap the set under test with 
a padded mallet from time to time. Listen on all six 
channels for-

( 1) Cutting off. 
(2) Noisy transmission. 
( 3) Distorti n of signal due to loose contacts. 
( 4) Microphonic conditions. 
e. Make a recheck of operating voltages to be sure 

that they are correct and sufficient to operate the 
transmitter. (See par. 15. ) 
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SECTION V 

ALIGNMENT PROCEDURE 

17. General 
Model BC-669-(*) has va riabl e inductance ( iron 

•core) transformers as well as trimmer and padcler 
capacitors needing adj ustment to set t he t uned cir­
cuits to resonance a t specific l frequenc ies, t h refore 

it is necessary to check circuit alignment to make sure 
of operation at desired f req ;ency. in ce vibra tion 
and weather conditions may change th e frequency of 
the tun ed circuits, careful ali gnment and alignment 
checks a re necessary . The in struments needed for 
alignment and final alignment check arc the r- f signal 
genera tor , a cathode- ray oscillograph and an out] ut 
meter to make sure tha t the changes in volume which 
the ea r cannot detect will be gauged accurate] y. 

18. Alignment of Receiver 
a. PRET UNJNG CHANNELS. A ll pn.:tuning adjust­

ments fo r operation on frequencies outlin ed in pa ra­
graph lg have been made at the manufactu rer' s plant 
before shipment. 

No te. ' lt eck carefully the data and illu s trat ion of figu re 
12. No ad justments need be made n th e receiver to pretune 
it other th an to plug the des ired crystal s ( in Crysta l H olde rs 
f"T-171-B) in to th e prop r c rysta l sockets. The sockets a rc 
numbered to co rrespond to. th e position of the 0 I' ERAT .l NC 
CH A N l":L switch. Th e receiver crys ta l frcqu ncy mu st 
differ fr om the desired receiving frequency by 385 kc. For 
exam ple, if it is desired to recei1·e on a freq uency oi 2,280 kc 
in Channel 3, a crys tal hal' in g a freq uency of 2,665 kc (or 
1,895 ke ) is plugged in to rccc i1·cr cry ta l socket No.3. 

b. PRETUNING RECETVER. T o p retune the receiver , 

plug a crystal of the proper freq uency into the receiver 
crystal socket whose number corresponds with the 

number of the channel selected fo r operation . 
C. P REPARATJO S FOR R ECEIVER ALIGNMENT ( fi g . 

12) . ( 1) Check all signal gene rato r frequencies " ·ith 
frequency meter. 

(2) Modula te s igna l genera tor with 400 cycles at 
30 percent. 

(3 ) Turn A.F. GAIN control full ON. 
(4 ) Turn S PEAK ER switch to ON . 
( 5 ) Turn ST A TI FT.r~TER switch FF. 
(6) Turn NOTSE CONTROL (R-F GA TN) full 

ON. 

(7) Connect low sicl e of signal genera to r to chassis. 
(8) Connect one side of output meter through 

seri es capacitor 0.001 mi crofa rad ( mf ) to pl a te o f 
V 6 ( N o. 3 pin ) : connect other side of meter to 
chass is . 
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19. 1-f Alignment 
a. Set signal generato r ·tt 385 kc. 

b. Connect high s ide o( sicrna l rrcncralo r tr> oTicl o f 
b b "' 

V2 (2) . Use 0.00 1 m f e<lJ a ito r in se ri es. 
c. ·A d j u t secondary ( 3) and prima ry ( 4) of T6 

( fig . 12 ) for max imu111 outpu t. 

d. A djust secondary ( 5) and primary ( 6) of TS 
for maximum output. 

e. JZepeat steps c and d above . Jnte rm cclia te -fre­
quency is now a li gned. 

20. R-f Alignment 
a. 1,700 TO 2,700 Kc 13AND. ( 1) Set R I~CEIVER 

BAND SWITCH on MANUAL l ; et th e RE­
EIVER TUNING dia l to 2,700 kc. 
(2) Set signal generator to 2,700 kc. an I connect 

high side to antenna post w ith 150 Illf capacitor in 
sen es. 

(3 ) A djust C37 in T7 (fig. 12(7 ) ), 10 in T3 
( fi g . 12(8) ), a nd C3 in T1 ( ri g. 10(9) ), for max i­
mum output. 

( ..J. ) Set signa l generato r to 1 .~00 kc and 
RE ' ]~JVER T UN ING d ial to 1,800 kc. 

(5) Check rece iver calil ration and sensitivity . If 
th ere is appreciable loss of sensit iv ity or mi sca libra­
li on-

(a) A djust slug T7 (rig. 12( 10 )) for max imull1 
outpu t. 

(b) H ne cssary, repeal the ope ra ti ons indicated 
in ( 1) to (5) in clusive, above. The 1,700 to 2.700 
kc band is now a li gned. 

h. 2,700 TO 4.400 r(c i1 ANn. ( 1) Set R ~CETVER 
BAND SWITCH on MANUAL 2, the R ECEIVER 
T UNI NG dia l lo -1·.-100 kc, and signa l genera tor to 
4,400 kc. 

(2) A djust C39 in T8 ( fi g . 13( 11 )) . 11 in T4 
( fi g. 13( 12)), and 5 in T 2 ( fi g. 13( 13 )) for maxi­
mum output. 

(3) ct R ECEIVE R T . N T G dial to 2, 00 kc, 

· and the signa l generator lo 2.900 kc . 
( 4) Check rc ivcr ;dibra ti on and sensitivity. If 

there i app recia bl e loss of sensitiv it y or mi scalibra­
lion: 

(a) A djust slug in T 8 (ftg. 13( 14)) {or maxi­

mum output. 
(b) If nee ssary, repeat the opera ti ons indi cated 

in (1 ) to ( 4 ) inclusive, abov . The receiver is now 

a li gned. 



21 . 8-f-o Alignment 
11. Se t signal generator at 385 kc. Do not use 

mod ulation. 
b. Conn ect high side of signal generator to gr id 

of V2. Use 0.001-mf capacitor in seri es . 
r. Rotate CW OSC switch to ON positi on fo r 

beat- frequency oscill ator . 
d. A djust iron co re in co il TJ7 to perm it maxi­

mulll <ttHii o outpu t signa l at about 1,000 cycles . 

22. Transmitter Presetting 
a.. PREP A H ATl o N. Figures 3 and 11 ·how the 

locati on of the tran smi tter crys tal sockets and tu ning 
componcnts. Crystal s ( in Crystal H olders FT-
171-B) having th e same frequencies as the desired 
t ransmitter operating frequencies should be used. 
The cry ta l sockets a re numb reel to correspond to 
the positions of th e 0 1 E RATJ NG ~HANNEL 
switch. Design of the equipment does not require 
that th e crystals be a rranged in any particular 
order, a lthough they a re usuall y a rranged in order 

of frequency fo r conveni ence in refe rring to the tun­
ing chart on the front panel. 

h. i'R ET lJN IN(: TRA NSl\lTTTER. To pn:tun c the 
transmitter, proceed as [ollo\\· : 

( 1) Vv'ith the .et connected for operation and 
suppli ed with a-c power, turn the ON-OFF ,,·itch 
of Power Supply U nit PE- 110-(':') to ON. 

Warning: This equipment uses high voftagfs 

\l'hi ch will g ive sevrre shock Or W lf SC rfcalft j f 
touched. 1-J ig h r-£ voltages can ause jJainJul lm rns. 
l)o not touch the antenna or antenna connections 
whi le operat ing . The r-f voltao·e at the antenna is 

the on ly exposed Yoltagc . \ Vhen the top CO\'er of 
the transmi tter is open , other r-f vo ltage points are 

exposed. 
(2) On the transmitter. plug the crysta l of 

desir cl frequency in to th e transm itter crystal sock t 
whose number corrc. pond s with the chann el num­

ber selected fo r operation. 
( 3) Turn the O PE I~ATING C II ANN I"<: r_ swi tch 

to the seleclccl chann el number. 

CONDITIONS FOR RECEIVER ALIGNMENT 

ALL FREQUENCIES SET ON SIGNAL GENERATOR ARE TO BE CHECKED WITH FREQUENCY METER. 
SIGNAL GENERATOR IS MODULATED . 
A. F. GAIN CONTROL FULL ON . 
SPEAKER ON . 
STATIC FILTER OFF. 
R. F. GAIN OR NOI SE CONTROL FULL ON. 
CONNECT "LOW" SIDE SIGNAL GENERATOR TO CHASSIS. 
CONNECT OUTPUT METER THROUGH SERIES CAPACITOR TO V6 PLATE (I) AND CHASSIS. 

TOP VIEW ~---, r---, 
RECEIVER SECTION OF CHASSIS 

8 
1 I I I 
I T2 I I Tl I 

~ e ®~ 
UPPER 

[Jj LOWER 
I 

0 UPPER 

LOWER 

I ~ 

14 

10 

@ 

L __ J L __ j 

r--l ,--..., 
I T4 1 I T3 I 
1 I I I 
L __ j L __ J 

888 
BOTTOM VIEW 

RECEIVER SECTION OF CHASS IS 

TL 19697 

Fi[]·llre 12. Radio Receiver and Tt·a.nsmill ft' BC-669-(* ) , receiver a/igillncnt rhor t, diagrmn 
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TRANSMITTER PRESETTING 

Remov e plate under P. A. PLATE TUNING; leave antenna disconnected. 
Remov e plate over METER SWITCH and se t to P. A. PLATE. 
Open ANTENNA LOADING COIL ADJUSTMENT door . 

.----------Set al l ANTENNA LOADING COIL sliding contacts to mid -posi ti o n. 
,---------Set all "A" sliding con locls Ia bollom p osi tion . 

,.....-------Sei all "P" sliding conlocls Ia mid-position . 

CHANNEL NO. 

4. Repeal 1 Ia 3 above fo r channe ls 2 throug h 
6 turn OPERATING CHANNEL swi tch to 
c~rresponding positions in turn . 

5. Reset OPERATING CHANNEL swi tch to 
position 1 

6. Set No. 1 "A" sliding con loci 6 turn s up 
from bollom. 

7 Connect antenna a nd tun e ci rcuit Ia resa · 
nonce, by adjus tin g ANTENNA TUNING 
kn o b and No. 1 slid ing co ntact on antenna A· 
loading coi l until maximum ANTENNA 
CURRENT me ier readi ng is obtained . 

8. If necessar y adjust No.1 "A" sliding canlocl 
and retune ant en na circui t as in 7 a bove 

Plug receivi ng crystals int o rece ivi ng 
crystaf sackets. That is all th at is require d 
for opera ti on o n CRYSTAL 1 or CRYSTAL 2. 

RECEIVER 

ANTENNA LOAOING 
COIL ADJUSTMENT 

6 5 4 
@ @ @ 

(SLOT HORIZONTAL 
AT MID-CAPACITY) 
~ @ @ 
I 2 3 

Turn OPERATING CHANNEL 
switch lo po sition 1 

2. Plug lowes t fr e qu e ncy lronsmi ll e r 
, crysta l in socket I. 

3 Tun e P.A. tan k ci rcui t-' Ia resona nce by 
adjusting No. 1 "P" slidin g can la cl 
and No. 1 P. A. PLATE TUNING 
capac it or un til D. C. CURRENT meie r 
dip s Ia a minimum (40 Ia 60 mo. ). 

CAUTION: Mak e sure sl idin g can loc ls do na t sha ri · 
circuit turn s. Erratic behav ior indica tes 
imprope r sliding co ntac t se ll ing . 

unt il D. C. CURRENT meier re ads be 
twee n 150 Ia 210 mo . ANTENNA 
CURRENT me ie r should read fr o m I 2 
Ia 1. 5 amperes. 

9. ' Repeat 5 Ia 8 above for chann e ls 2 
thr o ugh 6, turn OPERATING 
CHANNEL switch Ia corresponding 
posi ti o ns in turn 

10. Repea l 3 thro ugh 8 an al l cha nn e ls 
makin g slig ht read ju stmen t w here 
necessary . 

PRESETTING 

Each receiving crysta l IS 385 KC hi g he r 
than th e correspond ing lronsmilling crystal 
o f the so me cha nn e l numbe r, exce pt far 
channe l 6 which is 385 KC lower 

TLI9698 

Figure 13. Radio Rrcciver ani TraiiSIIlill er BC-669- (* ), lranslll illel' f>resell i11g chart, diagra 711 . 



( 4) Remove t.he cover plate under the inscription 
P.A. PLATE TUNING. This permits access to 
the plate tuning capacito r shafts. 

( 5) Move the sliding contactor (whose number 
corresponds to the channel number) on the A side 
o[ plate tank co il L3 down to the bottom of the 
coil. 

( 6) Move the sliding conlactor on the P side 
under the numbered position corresponding to the 
channel number, to approx imately the center of the 
coil. 

( 7) H.emove the cover plate over the inscription 
METER Sl iVITCH and set the switch to the posi­
tion marked P.A. PLATE. 

(8) Turn. the transmitter on by pressing the 
press-to-tall .;: switch on handset or microphone (DC 
CU IH~ENT meter will now indicate some value ). 

(9) Use a ;;;;-in ch socket wrench lo unlock the 
tuning sha[L o[ the variable plate capacitors by 
loosening the locking nut. \~l ith a screw driver, 
turn the slotted shaft of the capacitor whose number 
corresponds to the channel number, unti l the plate 
current is al minimum. 

Note. When the slot is horizonta l the capac ity is a t mid -
1·alue. Do not turn it past the ve rtica l position. 

( 10) Turn the t ransm itter of( and move the 
same P slidin g contactor on the plate Lank coil L3 
a fe 11· turn: toward the top. 

( 11 ) R peat steps (8), (9), and ( 10) above and 
continue these readjustments until the plate current 
dips to a minimunt and rises again while the plate 
tuning capacitor is being turned in one direction. 
Do not turn through more than 180°, nor past 
vertical. 

(12) Set the shaft Lo the position producing a 
minimum ( 40 to 60 mi lliamperes (ma)) plate cur­
rent. J [ no cu tTenl is obtained, repeat the above 
procedure, moving the sliding cont:actor downward 
instead of upward. 

( 13) Rer eat the above procedure with any remain­
ing channels whose frequency it is desired to change. 

( 14) Adjust the antenna circuit in the following 

manner: 
(a) Set the OPERAT ING HANNEL switch to 

the channel number selected fo r tuning. 
{b) Move the corresponding numbered sliding con­

tactor on the / I sid e of plate tank coil L3 up approxi­

mately 5 turn ·. 
(c) Open the door marked ANTENNA LOAD­

ING OIL ADJUSTMENT. 

Note. The an tenna mu st be connected to the antenna po t 
of the transmilt r from here on. 

(d) Move the ·tiding contactor (whose number 
corresponds lo the channel number) on antenna­
loading coil L4 approximately haH-way up the coil. 

(e) Turn th e transmitter on by pressing the press­
to-talk switch of the handset or microphone. 

(f) Rotate ANTENNA TUNI NG dial throughout 
the range from 0 to 100. During this operation, the 
antenna current should reach a maximum and then 
clip as the rotati on is continued. Return the knob to 
the po ition at which th e maximum ANTENNA 
CUl\. l~ENT reading is secured, and release the press­
to-talk switch. 

Caution: Do not be mi sled by a false maximum 
caused by passing 0 or 100 on the ANTENNA TUN­
ING dial. 

(g) If the Ar TENNA CURRENT meter does 
not show the above fluctuation in response to turning 
the ANTENNA TUN I NG knob, move the sliding 
contactor on antenna-loaclin" coil L4 up or clown. 
R epeat testing as in (e) and (f) above and adj usting 
the cuntactoi" on L4 until the desired action of the 
\ NTENNA CURREr T meter is secured. If maxi­

mum ANTENNA CURRENT is reached as the 
ANTENNA TUN ING dial is rotated past 0, move 
the contactor up one turn at a time. If the maximum 
i reached as the dial is protatecl past 100, move the 
contactor cl own turn at a time. When proper an­
tenna current variation is secured, return the· AN­
TENNA T N ING knob to the position at which 
the maximum ANTENNA CUh.RENT reading is 
secured, and release the press-to-talk switch. 

( It ) Press the ]Jress-lo-talk switch for 1 or 2 sec­
ond s and note the DC CURh.ENT meter reading. 
Thi s reaclino· should be between 150 and 210 ma for 0 

proper operati n of the transmitter. 

( i) If the D CURRENT meter indication exceeds 
210 ma, move the sliding contactor on the A side of 
plate tank co il L3 downward 1 turn at a time, repeat­
ing the antenna-loading coil L4 adjustment and AN­
T ENNA TUNI NG kn ob adjustment as in (c), (f), 
an 1 (g) above, until the DC CURRENT meter reads 
between 150 and 210 ma. 

( i ) If the J C U IH~LNT meter reads less than 
] SO ma repeat the procedure recommended in ( i) 
above but move the sliding conlactor on the A side of 
plate lank coi l L3 upward instead of downward. 

{ll) When the correct adjustment is reached, the 
DC CURRENT meter will indicate 150 to 210 ma 
o[ plate current and ANTENNA URRENT meter 
will indicate 1 to 1.5 amperes o f antenna current. 

{l) R epeat the above antenna luning procedure for 
any remaining channels, using the sliding contactors 
pertinent to the correspond ing operating channel 
numbers. 

23. Final Adjustment 
Check al'l tuning aclj u tments made in paragraph 21 , 
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making readjustments where necessary to compen­
sate for slight mi salignn1ent in tuning due to the effects 
of subsequent circuit aclj ustm nts. 

Caution: llc ca reful not to locate any o[ th slid­
ing contactors so that the contacting sp ring rests be­
tween turns, as this may shortcircuit these turns. 

22 

Er ratic behavior of the transm itter durino· cir uit ad­
"' justment indicates improper sliding c ntactor setting. 

a. Using the ~-inch so ket ll'rench, lock the plate 
tun ing capacitors by t ighten ing the locking nul. 

b. Recheck the tank tuning, makin a sure capacitors 
have not shifted while being locked. 



SECTION VI 

DETAILED TROUBLE-SHOOTING PROCEDURES 

24. Voltage and Resistance Measurements a t 
Tube Sockets 

a.. VoLTAGE MEASUHt,;MENTS. onnect R adio Re-
ceive r and Tran miller BC-669-(*) to Power Sup­
ply Uni t PE-1 10-(*) . ·Make sure all cord ing is 
properl y connected . T urn speaker ON. Measure 
vo ltag sat tube socket term inals usi ng a 10,000-ohm­
per-volt voltmeter, part of Test Set 1- 56-(*), or· 
equ ivalent. Make mea ·urements from tube socket 
t ' rm inals to chas ·is g rounclnn less otherwise indicated 
on the diagrams. T he values specif1ed are average; 
actual r ad ings will vary. A ll valu s indicated arc 
positi vc vo]ts. 

( 1) TralwuiL jJosition (fig. 12) . Connect Power 
Supply Uni t PE- 11 0-(*) to 11 0-volt power source. 
Tu rn P l ~- 11 0- c:') power switch ON. If transmitter 
is operabl ', tunc and load it. Set switches for voice 
tra nsmi ss ion. ]VI easure voltages. P ush press-to-talk 
swi tc h on Remote ontrol ni t R:NJ- 21- (*) momen­
tarily whil e taking readi ngs . Values should be within 
10 pe rcent. of those specifi ed in fi gure 14. Values 
marked # on the d iagram ar averarre values for 
[u ll y loaded antenna condi tion. Readings obtained 
may be le ·s Io r unloaded antenna cond ition. 

(2) R eceive f!Os·itio-n (fig. 15) . Connect Power 
Supply U ni t PE- 110- (*) to 110-voiL power source. 
T urn Jl [ - 11 0-(*) power switch ON. Measure volt­
ages . Values should be w ithin 10 percent of the 
va lues spec ified in figure 15 .. 

(3) V i/Jra.pack posit ion (f1g. 16) . ·onn t ·1 ower 
S upply ni t 1) 1<:-110-(*) to a 12-volt cl-c source. 
Turn PE- 110-(*) power switch ON. Measure volt­
ages . Va lues should be with in 10 percent of those 
specified in fig ure 16. 

(4) Modulator section. (a) Trallsind j;ontwn. 
Connect Power Supply Uni t PE- 110- (*) to a 110-
voll , 60 cycl e powe r source. T urn PE- 110-(*) ' 
pow r s11·itch ON. I f tran ·mi tter is operable, tu ne 
and load it. Push press-to-talk witch momenta rily 
whil making readings.. i\t[easure voltages . Values 
obtained shou ld be 1r ithin 10 p rccnl of the values 
spec ifi ed in fi gure 17 for the tran mi t 1 o ilion. 

(b) Receive positiou. ·onnect Power Supply 
n it PE- 110- (*) to a 110-Yolt, 60-cycle power 

sour c. Turn P E - 11 0-(*) power switch ON. 
1\lrca urc voltages. Values shou ld be within 10 per­
cent of th e valu.cs specified in figure 17 for the receive 

position. 

(c) Vibra.jJack jiOSitwn. Connect Power S upply 
Uni t PE-110-e) to a 12-volt d-e source. Turn 
PE- L 10- (*) power switch ON. Measure voltages. 
Va lues obtained shm!ld be within 10 percent of the 
valu es specified in fig ure 17 fo r the vibrapack position. 

b. RESISTA ' CE MEASUJm)IENTS. Disconnect all 
co rding . Remove all lubes hom their socket . D is­
connect PL1 and SO 1. Measure resistance from tube 
socket terminals to chassis ground unless otherwise 
incli ated. Resistance read ings obtained should be 
11·ithin 10 percent of the value specified on the dia­
grams. T he va lues given are average: actual values 
will vary. 

( 1) R-J section. Turn SlDETONE VOLUME 
CONTR OL to maximum. Measure res istances at 
tube ocket termina l in r-£ section. Readings ob­
tain ed shoul d be within 10 percent of the values speci­
fi eel in fi gure 18. 

(2) M.od1tlalor section . Turn A-1~ G IN cont rol 
to maximum. T urn R-F GAIN control or NOISE 
CONTHOL to maximum. Set RE E l VER RAND 
SWlTCH on :MANUAl 1. Turn STAT IC FIL­
T ER OF!<. i\tleasure resistances at tube socket ter­
minals. Read ings obtained should be IYith in 10 per­
cent of the values pecifi d in figure 19. 

(3) Power Snpj;ly U11it PE-110-(*) . Tube 
socket resistances for Po11·er Supply Unit PE-110-
(*) a re shown in fig ure 20. This diag\·am is inclucl ed 
(or reference in case the po11· T supply uni t is not 
op rating satisfactor ily. 

25. Signal Traci ng 
a. T he in terrelated circuit · of the receiv r secli n 

in DC-669-(*) do not const itull' a complicated 
problem in signal tracing. T here is a r a! neces­
sity . ho11·evcr . fo r thoroughl y chcckinrr both rece ive r 
and transm itter oscil lat ion in .both frequency bands 
on both manual and crystal reception and on all six 
frequency channels for both recc iYer and tra nsmit­
tcr. T he tracing procedure must also indicate rea­
sonable gain per starrc, part icularly between r-f, 
mixer , and i-f stages. · T he instrument s nee I eel (or 

sirrnal t racing in the receiver section o( BC-669-(*) 

a.rc: 
( 1 ) 1 ~- f , ancl a-f signal genera tor. 
( 2) athode-ray oscill oscope. 
(3) Vacuu m-tube voltmeter (VTVM). 
( 4 ) 1 ~- f output meter, 1.208 or e JUi valcnt. 
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6 .5 V A- C 

13 v A - c 

~ 

290 V D- C 

10 V D-C 

10 0 V D-C 

50 V D-C 

SO l 

SOCKET VOLTAGES OF BC-669-(*) R-F CHASSIS, TRANSMIT POSITION 

FRONT EDGE OF CHASSIS 

130 V D- C 

130 V D- C 

130 V D- C 

6 .3 V A- C 

210 V D- C 

6.3 V A- C 

6.3 V A- C 

5V D- C 

125 V D- C 

260 V D- C 

245 V D- C 130 V D- C 130 V D- C 

13.1 V A- C 130V D-G 

6.5 V A - C 

BOTIOM VIEW OF CHASSIS 

F igure 1-f.. R ad io R ccci-,•cr a·11 d Tra11s mit ter BC-669- (*), tra 11 smit position. socke t voltage lay-o t~ l diag ram . 
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6 .5 V. A·C 

13V. A- C 
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SO CKE T VO LTAGES OF BC·GG9·(*)R·F CYASSIS,REC EI VE POS ITION 
FR ONT EDGE OF CHASSIS 

3V o-c 

3 v o-c 

95 v o-c 

G 5V A· C 

210 v o-c 

0.0 v. 6 5 V. A· C 

6.5 V. A·C 

3.5 v. o-c 

90 v. o-c 

SO/ 

250 v. o-c 

240v o- c 3 .2 V D·C 95 v o-c 

~ 

13.1 V A·C 3 .2 v. o-c 

6 .5 V. A·C 

BOTTOM VI EW OF CHASSIS 

1a v. o-c 

Figure 15. Radio Receive?· aud Trausmitter BC-669-{*), receive positiou, socket ·voltage lay-out diagra111. 
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SOCKET VOLTAGES OF BC - 669 - I* ) R - F CHASSIS, VI BRAPACK OPERATION OF RECE IVER 

FRONT EDGE OF CHASSIS 

2 v D- c 

12V 2 v o -c 

B5 v D -c 

6 v D - c 

190 V D-C 

6 V D - C 

6 V D- C 

3 V D - C 

sovD -c 

SOl 

2 .6 V D-C 85 V D-C 

2 .6 V D- C 

6 V D-C 

BOTTOM VI EW OF CHASSIS 

Fig ure 16. Radio Recei<•e,- and Trcms111itter BC-669-(*), v ibrapa ck positio11 , so<"kcl voltage la·y-out diagra m. 

co==-c) 
@) 

co-- :-~ 

(o o) 
@ 

co=~ 

(o~ 

~ 
(o_-- - 0) 

(0~ 
e 

(o--3 

[] 
6V D-C 

210v D-c 

220V D-C 

Tll969 0 



"-> 
'4 

0 ® 

® 
TIO 

G)® (6 

00 

~ 

FRONT EDGE OF CHA SSIS 
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F igure 17. 
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VOLTAGE VALUES FOR TRANSMIT POSITION ARE SHOWN Fl RST . 
VOLTAGE VALUES FOR RECEIVE POSITION ARE SHOWN IN { ) . 
VOLTAGE VALUES FOR VIBRAPACK OPERATION ARE SHOWN IN [ I. 

R66 

BOTTOM VIEW OF MODULATO R 
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Radio R eceiver and Tr01wnitter BC-669- (* ), receiver, tralls11111, ar1d vibrapack positio11, 
m odulator socket "< 'oltagc la·:y -out diaga111. 
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NOTES 

A-f GAIN CON TR OL FULL Otl 

PEC.EJVER BONO SWITCH Qtl MANU!.l I 

R-F GAIN CONTROL QR tJO JS E CONTROL FULL ON . 

STATIC FILTE~ OF F 

ALL TUSES REMOVED 'ROM SOCK ETS 

loLL CORDING QISGf) UNE ClEO 

PL I 015CQI'Hl£C TE Q FR O M 50 I 

~EASUREMENT-:i. FROM 'SQCI(El TERMINALS TO CHASSIS 

ALL VALIJES ARE AV[R.O..Gf 

OPEN 

50!l esG-S69-Sl 
eSG-669-G l 

OPEN 

OPEN 

50 n esc 669-Sl 
esc 669-Cl 

OPEN 

1125 n 

OPEN 

OPEN 

712 5 !l 

OPEN 

669-A) 

OPEN 

OPEN 

47,000!t 

I MEG+ 

OPEN 330 1l 

20,'50011 

30,5 00 1l OPEN 

OPEN 47.ooo n 

o •n OPEN 

OP EN I MEG..;.. 

390 fl. 

4 7,000 1l 

20,500 1l 31,500Sl 

330 1l 20,5001l 

! MEG OPEN 

330 .n. 30,500 !l 

OPEN 

MEASUREMENTS FROM S 01 TO POINTS INDICATED 

TERMINAL 2 
v 8 [)------ 20,0001l @ 

TERMINAL 4 
Oll V6 

TERM INAL o 30,0001l 
VIO 

TERMINAL 3 

l_ on vG 

TERMINAL 5 TERMINAL 5 

V8 Oll 22MEG Vo 

on 

VIEW OF SOl 

"''EG- 15 .fl 

OPEN ?MEG OPEN 470 !l OPEN 

300,000 .!l OPEN 30,0001l 

BOTTOM VIEW 'o.ooo_n_ 
REAR OF CHASSIS 
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Figure 18. Radio Receiver a;ed Transmitter BC---669- (*) . r-f section, diagram of resistances at sockets. 



RESISTANCE MEASUREMENTS FROM PL I 
TO POINTS INDICATED 

TE RM K 

OF~oo.n. 
TERM F 

o-- o o.n. 
OF PL 2 

TERM B o--o o.n. 
OF PL 2 

~7.0.. 
I SIDETONE VOLUME CONTROL FULL ON . 

ALL TU BES REMOVED FROM SOCK ETS. 
ALL CORDING DI SCONNECTED. 
PL I DISCONNECTED FROM SO I . 
MEASUREMENTS FROM TUBE SOCKETS TO CHASSI S. 
ALL VALUES ARE AVERAGE, ACTUAL READINGS MAY VAR Y. 

JM 

40Sl... 

I - METER SW ITCH AT PA GRID 
2- METER SWITCH AT PA PLATE 
3 - RY 2 HELD CLOSE D BY HAND • 

1. 3 M 

40M 

50 M 45M 

290 M 1. 3 M 

4 0M 

45M 

OPEN OPEN 

125.0. 1. 3 M 125.0. 

40M 

45M 

OPEN OPEN 

125 .0. 1. 3 M 12 5.0. 

40M 

40 .0. 45 M 4 0 .0. 

BOTTOM VIEW OF 
MODULATOR TUBE SOCKETS TLI9695 

Fi[;twe 19. Rad·io I< ere1ve1· and Trall smiller BC- 669- {*) , m odulator section, diagm1n of resistances nt soc/lets. 

ALL TUBE S REMOVED FRO M SOCKETS. 
AL L CORDI NG DISCON NECT ED. 

M EAS URE MENTS FROM SOCKET TERMINALS TO CHASSIS. 

AL L VA LU ES ARE AVERAGE, v 17 VIB 

,------------~ 

OPEN~OPEN OPEN~OPEN 

p __ VI G -~~ I I 
I I 

I 
I 
I 

180!ll 
I 
I 
I 
I 
I 
I 

380!ll ~ I : 63~w 
I L----' I L. __________ .J 

VIBRA TOR T RANSFOR MER RES IST AN CE 

AS ' MEA SUR ED AT V I BRATOR SOCKET 

AND CAPAC ITOR C 90. 1 A ND C 90.2 . 

-= OPEUNPEN -=-

57 57 

OPEN OPEN nPEN - OPEN 

QeEN QeEN QeEN n oeEN - 57 

T l 4 

NOTE : VALUES GI VEN IN OHM S ON THE 
OUTSIDE OF Tl 3 AND Tl4 . 

BOTTOM VIEW - REAR OF CHASSIS 

ALL VOLTAGES MEASURED WITH 10000 OHM 
PER VOLT METER ALL MEA SUREMENTS MADE 
FROM PIN SOCKETS TO GROUND UNLESS 
OTHERWISE INDICATED. 

Vl9 V20 

~Olt 

TL I9696 

Ji i[} ure 20. P01vrr Supt>l~1 Unit PE- 7.70- (*)- rlia[Jr0111 of rcsistcutces at sor!.'cts. 
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(.) 

NOT ES. 
CW SWITCH IN OFF POSITION 

2 . RECEIVER BAND SWITCH ON MANUAL 1 

3. SQUELCH CONTROL FULLY OFF 

4 ALL TUBES REMOVED FROM SOCKETS 

5. ALL CORDING DISCONN ECTED 

6. PL 1 DISCONNECTED FROM SOl 

7 MEASUREMENTS FROM SOCKET TERM INALS TO CHASSIS 

8. ALL VALUES ARE AVERAGE 

9. VOLUME CONTROL FULLY ON 

M•I,OOO.!l 

v9 
OPEN 

OPE N 

OPEN Q
ve OPEN 

OPEN OPEN 

v,o 

OPEN 

PEN 

OPEN 

47M 

v, 

330/l. 

ZO.SM 

v3 

47M 

vz 

47M 

v. 

I.O MEG 

• 

MEASUREMENTS FROM PL1 TO POINTS INDICATED 

PIN 2 ON Ve II .2I40f1.--<l 

9 10 0!1.--<l PIN 3 ON V1o 

O.fl.--{) 

on..- --<> 

P ING ON S0 7 OPEN~ 

I 
VIEW OF PL 1 

v7 vs 

OPEN 
OPEN 

470fl 

33M 

2M 
OPEN 

30.5M 

I OMEG 

Figure 22. Radio Receiver and Trall smitter BC--669- D, resistance meaS1treme11fs. 
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PIN 4 ON \!a 

PIN 4 ON V5 

PIN 3 ON V5 

PINS ON V5 

PIN 7 ON v1 

Vs 

TL 12973 · S 



CHASSIS 
GROUND 

0 
A-C 

VTVM 

0 05MF _4 TEST 
- ~ PROp 

R·F AMPLIFIER MIXER 1-F AMPLIF IER 2ND DETECiOR AUDIO VOLT. AMP AUDIO POWER AMP 

2. GRID -P IN 4 

r-fo~. PLATE-PIN 8 

4. GRID- PIN 8 .._ G. GRID- PIN 4 r- 8.GRID- PIN4 r- IO.GRID- PIN 5 - -5. PLATE -PIN 3 -1 PLATE-PIN 8 9. PLATE- PIN 8 II. PLATE-P IN 3 

TUBE VI TUBE V2 TUBE V4 TUBE V7 TUBE V5 TUBE V6 
-

0c 
SIGNALGENERATO~ 

NOTE : 
~ CHASS IS 

OSCILLATOR TEST PROD POSI TI ONS ARE IN DICATED 
GROUND BY NUMERICAL ORDER. FIRST TEST PO-

SITION IS AT ANTENN A POST. 

* IS SYMBOL FOR FIXED CAPACITOR 

TU BE V3 TL 19699 

Pignrc 23. Radio l?ccl'iz'l'1' and Trallslllitll'r BC- 669- (*), sig llollraring /J ior!.· diagru111 . 

b. Signa l tracing on Receiver BC- 669- ( *) con­
stitutes feeding a signal lo the antenna input and 
tracing its progress, beginning at tl-ie antenna inpu t. 
(See fig. 23 .) 

( 1) Connect high side of a signal generator lo 

the antenna post. 
(2) Connect groLmd lead of the signal generator 

to a chass is ground connection. 
( 3) on necl one lead of a VTVM to chassis. 
( 4) Short out a-v-e voltage by temporari ly 

grounding common connection of R l 4 and R30 LO 

chassis. 
( 5) Set th e signal gen ' rator I and sw itch at 2,280 

kc. 
(6) Set I ~ECJ:.<: I VI<: R T NJNG dial at 2,280 k 

on Bi\ND 1. 
(7) Set OPE IV \Tl NC C IIANN I ~L switch at 

channel 3. 
(8) Set I~ECI:.<:IVE I ~ 13:\:\TD SWITCH at 

C RYSTA l~ 1. 
(9) Conn ect test prod of VTVJ\ 1 at contact No . 

of transfo rmer T I. Thi s will check continuity of 
antenna coil of tran sformer T l. 

(10) Con ntd test prod at VTVl\1 al co;1tact No. 
3 of transformer T l. Th is will check cont inuity of 
secondary for tran s former T l. 

( 11 ) Reg-inning at tube \11 as indicated in ·hart 
belOI·I', measure the vo ltage From grid to g roun I and 
from plate to ground for each of the tubes indicated . 
l(eep signal generator voiume lmY. Reduce gener-

32 

ator's w ltage al alt<.:uuator ;1s n eded between 
stages to keep reading al VTVJ\tl on s·ale. Keep 
;1 record of 111 asu remenls obtain ·d h11L do nol write 
the results in this nJanual. 

VOLTAGE TEST 

Grid to ground I 'l:1tc to ground 
Tu bl· 

Pin Voli s Pin Volts 

\T l .. . .. .. .. . .. 4 8 
\12 . . .......... R J 
V4 . ........ . .. -1 H 
V" .) ' ........ .. ·I 8 
\16 . ..... . . . ... 5 :l 

( 12) If 11 0 vollagc or V' ry weak voltage is 
obt ai ll l'd fr n1 g rid of Lube \ '-1-. check oscillator tube 
V3 . 

( 13) If no roltagc I S o,bl;1incd fro n1 g rid of tui h' 
V 5. check tube \17. 

26. Signal Substitution 
In t hi ~ lllct hocl of check ing, the ground side of tlw 
signal gencr;Jtor is grounded to the receiver; the 
VTVJ\1[ is li kewi se grounded and the test prod is 
conncrlcd to the o11tput, that i. , the plate of tube 
i11 the stage being tes ted. The appropriate signal 
of each stage is set up on the generator ( r-f signa I 
fo r r-f and mixer stages. i-f signal of 385 kc for 
i-f stage. and 400-cycl , a-f signal fo r a-f stage. ) , 
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TO ANTENNA 
R-F AMPLIFIER 

POST-I I 9. PLATE-PIN 8 -"10. GRID-PIN 4 

TUBE VI 

TEST """c------_ 0.05M~ 
PROD~ 

MIXER 

7. PLATE-PIN 3 1-
8.GRID- PIN 8 

TUBE V2 

1-F AMPLIFIER 

5.PLATE-PIN 8 -6.GR ID- PIN 4 

TUBE V4 

SIGNAL GENERATOR 

CHASSIS 
GROUND -':' 

2ND DETECTOR AUDIO VOLT. AMF? 

f-- 3. PLATE-PIN 8 

4. GRID- PIN 4 

TUBE V7 TUBE V5 

NOTE : 

AUDIO POWER AMF? 

1- I.PLATE-PIN 3 

2.GR ID- PIN 5 

TUBE V6 

0 
A-C 

VTVM 

005MF 

TO PIN 3 -
CHASSIS 
GROUND 

OSCILLATOR SIGNAL GENERATOR TE ST PROD POSITIONS ARE INDICATED BY Nit1ERIC~L 
ORDER, VTVM REMAINING AT LAST STAGE. 

TO TEST AN INDIVIDUAL STAGE , SIGNAL GENERATOR TEST PROD IS PLACED 
ON GRID OF STAGE BEING TESTED AND VTVM TEST PROD IS PLACED ON 

TUBE V3 PLATE OF SAME STAGE. 

of IS SYMBOL FOR FIXED CAPACITOR . TLI9700 

Ti.i_qnre 24. Radio Nl'reiver and TmiiS1/I.i!ler BC-669-(* ), sig11al sltbstitntion, b/ocll diagra111. 

and the VTVM test prod is connected to ou tput 
of the stage being tested. T he test prod of the 
signal generator is connected to the input, or grid, 
of the tube in the stage under test. Instead of work­
ing forward from input to output as in signal trac­
ing, signal substitution checks each separate stage 
working backwards from the a-f stage. (See fig. 
24.) In repairing the separate stages, the substitu~ 
tion method is useful and is later referred to in 
section VIII. 

27. Measuring Individual Stage Gain 
To check th e step-up of voltages in the stages of 
the receiver secti on of BC-669-(*), it is necessary 
to follow a. few simple rules. The gain in a stage of 
voltage am1l ifi.cation can be measured by reading the 
input and output voltages, and then figuring the ratio 
of the output to the input signal voltages. The ratio 
determ ined is the gain of the stage. The input volt­
age must remain constant while both readings are 
being taken . · 

a .. GAIN PER STAGE. Gain per stage is deter­

mined as follows : 

( 1) Set up the signal generator for operation. 
Connect the ground lead of the sio·nal generator to 

the chassis of the receiver. 
(2) Turn the signal generator on. 
( 3) Set up the VTVM for alternating current. 

Use an isolating capa itor of 0.05 mf in one lead. 

( 4) Connect the test prod of the signal generator 
to th e control grid of the tube in the stage being 
checked. 

( 5) Set the range switch o£ the VTVM so that 
1 volt wi ll mea ure nea r the upper end of the scale. 

( 6) Connect one prod o( the VTVM to the 
chassis, th other to the control grid of the tube 
under test. 

(7) Adjust the r-f or a-£ output attenuator of the 
signal generator ( a-f for a-f stages, r-f for r-f stages) 
so that a reading of 1 volt alternating current is 

obtained. 
(8) Turn the receiver ON. 
(9) M ea.sure the ignal voltage on the plate of 

the tub being tested, placing the VTVM test prod 
in contact with the plate pin. 

Note. Be sure that the range switch is turned to a high­
voltage scnle for the fir st r ading. Reduce to a lower range 
f01· close r ading. 

( 10) ompute the voltage gain of the tube by 
using the formula 

E output 
Voltage gain equal -:

1
::-7 _ -:.--=--­
- mput 

in which E is voltage. 
b. OscrLLATOH VoLTAGE TEsT. (1) Disconnect 

the signal gen rator, as it will not be needed for this 

test. 
(2) U e the VTVM ':'ith an isolating resistor in 

the test prod. 
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(3) Conn ect the test prod of: pin No . 5 (control 
g rid ) of V3, receivcr-osci ll ator tube. 

( 4) Connect the ground id e of the VTVM to the 
chassis of the receive r. 

( 5) Set the VTVM in it iall y to the high-voltag'e 
range (50 volts) . R eadit1g obta.ined on this range 
will indicate proper range to be used for close read-
. . mg. 

(6) With RECEIVER BAND SWITCH set at 
MANUAL 1, rotate the tuning dial over the entire 
receiving range. The VTVM shou ld indicate a volt­
aae r eading of at least several volts which should 

b . 

remain approximately constant throughout tunmg 
range. 

(7) Temporarily short the stator of oscillator tun­
ing capacitor section Cl.3. Voltage should drop to 0 
on the VTVM. 

(8) If on test no voltage is registered on the 
VTVM, or if the reading on the VTVM varies 
greatly over the t,4ning range, or if voltage docs not 
drop to 0 when tuning capacitor section Cl.3 is 
shorted, then th e oscillator is not operating properly. 

(9) Make a voltage, resistance, and continuity 
check of the entire stage. ( M aJ<e ?'esistance nnd cou-
1 imtity checle after volla,ge is off.) 

( 10) T hi s test should be repeated with RE­
CEIVER BAND SWITCH at MANUAL 2, 
CRYST AL 1 a nd CRYSTAL 2. 

28. A-v-e Check 
a. P URPOSE OF CHECK. R eceiver BC-669- (* ) 

incorporates a simpl e a-v-e circuit. This circuit is 
included to make possibl e a steady volume at the 
loudspeaker and to reduce the possibil ity of fad ing 
during long-di stance reception. The a.-c-v circui t 
also maintain s a steady volume under the constantly 
varying condition s of veh icular radi o reception. The 
necessity in the fi eld fo r dependable volume on all 
desired signals makes it necessary for th e repairman 
to give the a-v-e circuit a very card ul check and to 
bring it up to the requirements indicated in the a-v-e 
test. 

b. M AKING THE A-v-e CHECK. Set up the re­
ceiver, signal generator and VTVM as outli ned in 

the sigmtl -to-no ise test. (Sec par. 30.) Make the 
test on BAND 1 as follows : 

(1) Set R.F. GA.l N (N TSJ:- 'ONT ROI_) and 
A. F. G \ T'\1 at maximum (extreme right) . 

(2) Set speaker switch and static fi lter switch at 
OFF position. 

( 3) Set signal generator for low outpul at 30 per­
cent modulation and 400 cycles. 

( 4) Set rec iver and signal generator at , amc fre­
quency. 

(5) Feed in 1 vo l t from th signal generator and 
~dju st noi e control (R F. Cf\ TN) to obtain a reacl­
mg of 1.7 vo lts on the VTVl\11 . 

(6) Reduce signal generator out put to get an 
0. 55-volt reading on th e VTVM. The r-f signal 
generator should now indicate an r-f voltage output 
of 178 microvolts (f.lv) or less. 

(7) .If 178 tJ.V or les · is not obtained·, it is an indi ­
cation of defective a-v-e action. In thi s case check 
a-v-e tube V7 and the compon ents of the a-v-e circuit 
IJefore checking for other defects. 

29. Moistureproofing, Fungiproofing, andRe-
finishing 

· a. Following the repairs made as indicated, the unit 
should. be moistureproo[ecl and fungiproofed. Com­
plete 1nstruction s fo r th is wi ll be found in TB 11-
625- 2 . 

. b. If preliminary cleaning and in specti on reveals 
sll.ght scars and scratches on case, remove rough spots 
Wlth #000 sandpaper and apply paint to spots with a 
small .brush: Make sure that paint surface next to 
spots ts smoothed cl own so that touch-up will not be 
bumpy. T herefore, san I away pain t ·within 0-inch 
a round scarred or chipped spots. If case is badly 
scarred ,or bas large worn areas, remove both upper 
and lower chassis fro m case, scrub all eli rt and rust 
away, u ing dry-cleaning solvent ( SD ) to insure a 
proper surface for painting. Be ·ure to remove with 
a clean d.ry cloth any super ficial deposit left by the 
dry-cl eanmg solvent ( SD) . When case is clean, spray 
th: entire case with paint authorized by existing regu­
Iatwns. 



SECTION VII 

FINAL TESTING 

30. Alignment Test 
After all preliminary checks and repairs have been 
made aud the uni t has been refinished as needed, 
fung iproofed and moistureproofed, it will be neces­
sa ry to check the alignment according to the pro­
cedure outlined in. (See fig. 12.) It may be neces­
sary after moislureproo frn g' and f ungiproofing to re­
align the unit completely. T hi s should be followed by 
additional tests indicated in the paragraphs which 

follow. 

50 1.-1MF ANt POST 

r----lf-----;===A---:.__=::, 

BC -669-{*l 

GND. POST 

MODULATOR UNIT 

ll-C VTVM 

lnl, 
~} OONNECT ACROSS R51 

REMOTE CONl AOL t;ORD 

TO POWER UNil 
PE-110-(-M) 

NOT£ *IS SYMBOL rOR r1X[O CAP/ICITOfl TL. 1970} 

Ji-igu.re 25. Radio R eceiver and ~-rans111it t er BC- 669-(*), 
diagra·m of test Cl1'C1Ht fo·r sei1Sl- l1V~ ly, sel ecl lVl.t'y, aml 

a-v-e mea.W1"elll1!11-fs w 1·ecewer serhon. 

31. Signal-to-noise Test 
a .. P uRPOSE. T his test is to make sure that the in­

tensity of the receiver signal voltage is intelligible 
through an 1 above the receiver' s normal noise level 
voltage. Because BC-669-(*) must operate under 
conditions where exterior noi ses, vehicular noi se on 
roads, or even nearby art illery fire make reception diffi­
cult, it is important that the signal-to-noise ratio meet 
at least minimum Signal Corps requ irements. 

b. PROCEDURE. (1) Use an r-f signal generator 

and an a-c VTVM. 
(2) Connect the higl~ sicle of th e signal generator 

to the antenna post of the receiver. (See fig. 25.) 

( 3) Connect the signal generator ground to the 

receiver chassis ground. 

( 4) Connect the a-c VTVM across resistor RS 1 
with SPEAKER switch OFF. Insert an 0.05-mf 

capacitor in series with one of the leads. 

( 5) J E resistor R5 1 is nola 6-ohm resistor, as may 
be the case in models BC- 669-A, - B, - AM, or -BM, 
conn ct a 6-ohm resistor in parall el with resistor RSl. 

(6) Set RECEIVER BAND SWITCH at lVIAN­
UAL 1. 

(7) Set R.F. GAIN (NOISE CONTROL) at 
maximum (extreme right). 

(8) Set AF. GAIN at maximum (extreme right). 
(9) Set SPEAKER switch at OFF. 
(10) Set TATIC FILTER switch at OFF. 
( 11 ) ct the signal generator at a low output, at 

30 percent modu lation a nd 400 cvcle . 
( 12) Turn both signal gener;tor and receiver to 

the desired test frequency. Turn on all alternating 
current lo receiver, signal generator, and VTVM. 

( 13 ) Increase the output of the signal generator 
until a value of 0.55 volts is obtained on the VTVM. 
Th is is the equivalent of an output of 50 milliwatts. 

( 14) Set the modulation switch on the signal gen­
erato r to OFF. 

(15) Rotate R.F. GAIN (NOISE CONTROL) 
to lh c left until the VTVM reads 0.27 volts. 

( 16) Set the signal generator modulation switch 
lo ON positi on and readjust the signal generator out­
put for an 0.55-volt reading on the VTVM. 

( 17 ) Turn the signal generator modulation switch 
OFF and readjust R.F. GAIN (NOISE CON­
TROL) unlil the VTVM indicates 0.27 volts. 

c. FINAL SETTI NGS. Final settings of the signal 
generator oulput and receiver R.F. GAIN (NOISE 
CONTROL) should be such that with signal gen­
erator mod ulalion switch ON a reading of 0.55 volts 
is obtained on the VTVM, and vvith signal generator 
modulation switch OFF a reading of 0.27 volts is 
obtained on VTVM. This establi shes a signal-to­
noi se ratio of 4 to 1. Failure to get a 4 to 1 ratio 
indi cates faulty receiver operation . Locate the de­
fective parts and correct the condition before proceed­
ing to other tests. 

d. ConRECTIVE DATA. For practical corrective 
data see paragraph 48. Make a very careful recheck 
of tl1 e r-f, i-f, and oscillator circuits. 

32. Sensivity Test 
As in other superheterodyne circuits, lack of sensi­
tivity in receiver BC-669-(~') is indicated by weak 
signal s and excessive tube noise. 

a. CAUSES OF PooR SENSITIVTTY. Poor sensitivilT 
may be caused by oscillator lubes which have o-one 
flat. This will be shown by their failure to op:rate 
at some frequencies despit th ir operation at others. 
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Other causes of poor sensitivity may be l:igh-res is­
tance joints in the primaries or secondanes of ~he 
tuned circui t. Such join ts are due to poo r solden ng 
or corros ion. T hese joints may permit :ati sfactor y­
voltage readings, but vvill present apprec1able resis­
tance to r-f signal voltage. Careful powt-to-pomt 
resistance measurements must be made to locate such 
joints. M isalignment of BC-669-(*)_ -~ill also be 
found a common cause of lack of sensitivity. 

b. PROCEDURE:. Con nect BC-669-(*) , r-f signal 
generator, VTVM, and a 50-mm f capacitor as out­
lined in the signal-to-noise test. (See par. 30b.) 
Check sensitivity of bands 1 and 2 using test frequ en­
cies shown in chart bel0\1" . After ad justing receive r 
for a 4 to 1 signal-to-noise ratio at each frequ ency 
being checked, th e r-f signal generator _ voltag: ;-e­
qui reel for a reaclmg of 0. 55 volts on the V1 \ M 
should be equal to, or lower than, the values shown 

in the chart. 
SENSTTTVTTY TEST 

Band I Band 2 

F requency (kc). 1,800 2,700 2,900 4,400 

R-f signal gener-
8 

ator vo ltage (~-tv) 6 6 8 

Similar sensit ivity . hould be registered in operating 
in the crystal channels at the crystal freq uencies. 
Failure to get the required values indicates defective 
receiver operation. When t his is the case check the 
receive r alignment before making other tests and re­
pairs. Tf the equipment being tested is new, the r-f 
signal generato r voltages should be at least 2 f!V 
lower than values shown in the chart. 

33. Selectivity Test 

the a-v-e action temporarily by grounding the com­
mon lead of resisto rs .R14 and R30 to chassis. 

Note. l~cmove thi s short ilft er test has been completed. 

(3) Set Jm E l VJ~H. HAN D SWITCI-1 at MAN­
UAL l. 

(4) Set both R.F. GAIN (NOISE CONTI OL) 
and A. F. GAI N at maximum (extreme right). 

(5) Set SPEAKER switch and STATIC FIL­
TER at OFF. 

(6) Ad just signal generator fo r low output al 385 
kc using 30 percent modulation at 400 cycles. 

(7) Adj ust signet! generator for 100 p.v ou tput. 
(8) If read ing on VTVM exceeds 0.55 volts, 

decrease R.F. GATN (NOISE CONTROL ) until 
a 0.55-volt reading is obtained on VTVM. 

(9) Increase signal generator to 1,000 p.v. De­
tune the signal generator to each side of resonance 
in order to obta in a reading of 0.55 volts on VTVl\1 
on each side of resonance. 

( 10) S ubtract the below resonance frequency 
which resul ted in the 0.55-volt VTVM read ing from 
the above resonance frequency which resulted in the 
0.55-volt VTVM reading. T he difference in kilo­
cycles should not be greater than shown under 10 
times in chart below. 

(11) .Repeat the procedure in (9) and (10) 
above, in creasing the signal generator to 100,000 
p.v. If the bandwidths are greater than ·those given 
in the fo llowing chart under 1,000 times, the ~elec ­
tivity of the receive r is defecti ve and the alignment 
of the i-f components should be rechecked before 
making any specific repairs . 

SELECTIVITY TEST LTMlTS 

I In -reasc in sig nal generator vo ltage 10 tim es 
Band Wldtll . . . . . . . . . . . . . . . . . . . . . . 10 kc 

l ,000 tim es I 
45 kc 

34. Transmitter Power Output and Modula-
tion Check 

a. FuNCTION. The ability of a receiver such as the 
B C- 669-(*) to shu t out interference of unwanted 
signals is of the greatest importance to a military 
organization using t he receiver. Therefore it is 
necessary that the select ivity test be exacting and 
thorough . Mixer tube V2 and oscillato r tube V3 
should be thoroughly tested, both in the tube tester 
and in actual opera tion. Tracking should be care­
fu lly adju slcd in the a lignment of the receiver to 
insure that the basic requirements fo r good selectivity 
at·e present. 

b. PROCEDURE. Th e receiver, signal generator, 
and VTVM are connected for this test as fo r the 
signal-to-noise test (par. 30b), with the following 
exceptions : 

( 1) A 100-mmf capacilor is con nected in series 
with the high side of the signal generator and grid 
pin No. 8 of mixer tube V2. 

(2) In this test it wi ll be necessary to short out 

A tes t of the power output and modulation capabili­
ti es of the transmitter section is made hy connect­
ing it as indicated in the test circuit (fig. 26), and 
then setting the t ransmitter UJ fo r operation. T he 
dummy antenna consi sts of a 30-ohm (75-watt) 
noninductive resisto r in series with a 500-mm£ 
capacitor. The test amm eter is a 0- to 2.5-ampere, 
r-f ammeter inserted in series with the dummy 
antenna. T he transmitter output is coupled to the 
vertical deflection 1lales of the osci lloscope by means 
of a 0- to 50-mmf variable capaci tor. Unmesh the 
movable plates of th is capa itor and ad just them to 
the position which results in an oscilloscope pattern 
of sui table height. Ad just the sweep voltage on the 
oscilloscope to make the widlh of the pattern slightly 
more than half the diameter of the screen. With 

36 



l 

t 

I 

i . 

StlORT LEAD 

0•50 MMf 

OMF 

t~QT[ +15 SYMOOt. f OR fiXED CAPAC/TOR 

:J:{15 SYMBOL f OR VARIABLE CAPIICtTQR 

ANT POST 

BC-66 9·(Jfl 

MODULATOR UNIT 

REti.OTE CONTROL 
UNIT RM- 21• 1*) 

TO PIN NO 17 

TO PIN N0. 19 

TO POWER UNIT 
PE - 110-f*) 

PlUG TO REPLACE 
MICROPHONE Pl:UG-
~gM,jft"pf,\'",\"c\F 
14,18, a 19 

Fig1we 26. Radio R eceiver aud Trausm·ilter, BC--669- (*), 
showiug lt•st circnit fur jlower oulji/1/ and measurements 

vn f·raHsmittiu.g section, bloc/~ diagram. 

MODULATED 
CARRIER 

UNMODULATED 
CARRIER_. 

'·MODULATION • H:<~HZ X 100 
TL 19702 

Figtwe 27. Radio Rece·iver and Tmnsmitler, BC-669- (*), 
usrilloscoj>e j)(fl/ern jot· tuodu./a.tion test. 

the a-I generator turned off, the transmitter output 
is unmodulated and consists simply of the r-f car­
ri er. Adjust the tran smitter· for maximum output 
at each one of the six operating channels, and read 
the maximum r-f current on the test ammeter. This 
should be a minim/1m of J .08 amperes in each case, 
when no modulation is present, for a carrier output 
oi J3 walls. The L!I 1JI10dulated r-£ carrier will be 
seen on the oscilloscope and the height of the wave 
above the reference axis may be measured (H2). 
The a-£ generator is conn cted to the transmitter 

' 

• 

as shown in the test circuit, through an 8-mf 
capacitor and a 100-ohm (2-watt) noninductive 
resistor. If the a-£ generator is set for 400 cycles 
and turned on, then the output of the transmitter 
will be modulated for 85 percent modulation; the 
r-f current in the test meter should increase approxi­
mately 16 percent, and should therefore be a mini­
mum of 1.25 amperes. Increase the output of the 
a-f generator until this value is obtained. The out­
put of the a-£ generator should now be between 0.15 
volt and 0.30 volt if the transmitter section is 
operating properly. Observe the modulated wave 
on the oscilloscope to make certain that the sine 
wave pattern o.btained remains undistorted. The 
maximum height of the modulated wave (H1) as 
obtained on the oscilloscope should be 1.85 timeS' 
as great as the height of the unmodulated wave 
(H2), indicating a modulation of 85 percent. If 
the microphone is substituted for the a-f gen.erator, 
it should be possible also to obtain a modulated wave 
having a height 1.85 times as great as the height 
of the unmodulated wave when normal voice is 
used. When using the microphone, the r-f current 
should also increase from the minimum of 1.08 
amperes to approximately 1.25 amperes. If the 
proper unmodulatecl power output cannot be ob­
tained, check the r-f section of the transmitter for 
defects. If the proper mod ulation percentage can­
not be obtained, ch ck the modulator section of 
the transmitter for de feels. 

35. Operational Test 
\iVhen all tests and all repairs indicated by tests have 
been made, the equipment must be inspected carc­
f ully to make sure that no detail has been over­
looked. Workmanship must be neat and repairs 
made correctly. All components must be correctly 
reassembled. The unit must be clean. Then the 
test of the unit under actual operating conditions 
must be made. The receiver should operate accu­
rately a. to dial reading, with good volume and 
clarity. T he transmitter should operate with no dis­
tortion at ordinary voice levels and on all the as­
signed· frequencies. The test run should be long 
enough to insure that the unit will meet actual 
operating conditions. 
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SECTION VIII 

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA 

36. R-f Amplifier Stage ( fi g . 28) 
a. Fu NCTION OF STAGE. R -f ampl ifi er Tube J AN-

6SK7 (V1) amplifies signal voltages at radio 
frequency, and , vvith sharply tuned circuits of trans­
form ers Tl or T2, attenuates und es ired signal 
frequencies. Tube JAN-6SK7G T / G is used in BC-
669- B, -C, - BM, and -CM . 
' ( 1) Antenna conn ection to r-f transfo rmer Tl or 
T2 is through a set of closed relay contacts, normall y 
closed for the receive position. The antenna is 
switched to either tran sformer on switch secti on 1.1. 

(2) Signal vo ltages picked up on the antenna ap­
pear across th e primary of T 1 or T2, and are induced 
in the seconda ry. Seconda ry and va ri abl capacitor 
section '1.1 for ms a tuned para ll el r esonant circu it, 
and fixes the frequency of the signal impressed on 
the control gr id of Lube V l. S wit ch section S 1.2 

switches Cl.J and th e cont rol gri d of tube Vl from 
T1 secondary to T2 secondary. 

( 3 ) The gain o[ tube \7 1 is controlled by va rying 
the cathode bias by means of va riable resistor R4, the 
movabl e tap of which is connected to the cathode 
through cathode bias resistqr JB. One end of R4 is 
grounded in the receive position to a set of closed 
contacts in relay RYl. Capacitor C6 connects the 
movable tap of re i tor R4 to ground, bypassing any 
noise of R4. The cathode is bypassed by capacitor 
C7. In BC-{)69-B, and - BM, r-f choke L16 is con­
nected between the movable tap of resistor H--1- and 
resistor R3. With capacitor C6, which is conne ted 
from the movable tap of H.4 to ground , the a rran ge­
ment provides for addit ional filtering of noise from 
l\.4. In BC- 669- · and - CM (also DC-669-B and 
- BM on Order No. 32780--Phi la---1-3 ) . C6 is con­
nected between r- f choke L 16 and resistor 1.~ 3 fo r the 
same purpose. 

( 4) A-v-e vo ltage is app li ed to the control g rid of 
tube V1 , through resistor R2 and r-£ transformer 
secondaries. It is filte red by capacitor C4 to maintai n 
constant level of signal voltage, and to prevent over­
loading of tube. V1 by excessive signal voltages. 

( 5) Plate voltage in tube V l is obtain eel through 
the primaries of r- f tra nsformers T3 and T4 el i rectly 
from the receiver plate voltag suppl y. 

(6) The screen g rid of tube V l gels its voltage 
lirectly hom the receiver screen voltage supply. The 

grid is bypassed by capacitor C8. 
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(7) 1 os itive voltage is placed across the fixed 
element of variall e resistor !Z--1- throtwh resistor R5 ;:, 

from the screen voltage suppl y. P a rt of thi s voltage, 
the amount of whi ch depend s ·on the setting of R4, 
appears on the cathod e together with th e positive volt­
age supplied by 1 ~3 . J\. corresponding negative voltage 
appears on the control g rid of Vl. Thi s permits 
g reater attenuation of s ignal vo ltages at a given 
setting than would be obtained i r only th e voltage drop 
across 1< 3 and R4 were used to bias th e g ri l. 

b. R E PAJR D ATA FOR R - F AM !:'LJF IER S TA :1~ . ( 1) 
The foll owing defect in a BC-669-C:') receiver may 
be caused by difficu lti es in the r-f amplifi er stage : 

(a) Dead set may be clue to an erratic r- f stage. 
( b) Di stortion may be due to an errati c r-f stage. 
(c) Fading 111 ay I e clue to loose or dirt y band-

switch contacts. Loose windings may be found on 
r-f co il s or chokes ; improperly al igned padder capaci­
tor · or defective cli elc..:ctri c in tri111111e rs and pa lders 
may be p resent. 

(d) Hum , because of shorts within r-f tube or 
open capaeit rs, may occur. 

(c) .lnterm ittent recepti on n1ay be caused by 
broken leads. 

(f) Noi ·e may be cau eel by a defective tube. 
(g) Osci llation may o rig inate in a defect ive tube. 

or may be caused by incorrect a lignment, open ca­
pacitors. plate or screen 1·oltages being too higb, 
poorly sol lerecl conn e~ti on s, open sU] pressor gr id, 
co il shi eld s not b ing prope rly g rounded, or indt:1cti ve 
or capaciti ve coupling between stages caused by im ­
proper lead cl ress . 

(2) l~eplace r-f coil s ( fi g . 4-~ ) ; s follows: 
(a.) D isconnecL lead s from co il Jugs and remove 

the coil assembly from lh c chassis. 

( b) Moun t the ne11· co il 011 th e ·hass is, replace 
11·i res, and resolcler. 

Na ir. De ca reful in Lite soldering o( this unil. Solder is 
liable to drop f rom overh eat ·d lu g,;, and short the coil 
wi ndings. 

( c) Ch ck th · screen vo ltage ( B+) at pin No.6 
u[ the sucket. I f \'Oilagc i: absent, o r fai ls to check 
with vo ltage charts , cap<i.cilor CS 11\<l )' be defective. 
A lso test res istors 1 ~25 a nd 1~ 26 or capacitor C30. 
l ~ ep l ace any defecti ve components. 

( d ) Check a-Y-e capacitor ..j. to make sure that 
it is not open, thus preventing th e a ntenna from tun­
ing. r'\ lso check capacito r C7 ; a short here removes 



the bias from the cathode and puts a. load on the 

tuned circuit. 
(c) Check switch sections S l.l, S1.2, and S1.3 . 

Sec that the contacts are clean and snap into place as 
rotated. Remove any cot-ros1on in accordance with 

cleanin ()' in structions. 
( j) Check the noise control ( r-f gain cont rol in 

BC-669- A). If it is inoperati ve, check choke L 16 
for continuity. Replace if it is shorted or open. 

(g) Check the voltage a.t va riabl e capacitor Cl:l 
from stator to chassis. Make sure that contacts 111 

switch section S1.2 are operative to in ure proper 

tun in ()' at thi s point. oS A fter checking continuity of antenna trans­
r ormers Tl and T2, make sure that they are properly 
align cl. .Primari es of either tran~former may be 
tested at pins No. 2 a.ncl 4; secondan es may be tested 

at pin s No . 1 and 3. 

( i) Make fina l adjustments after the oscillator 
stage has been tested and it is certain that tracking 
is correct. R-f operation must be tested in com­
bination with the oscillator, i-f, and mixer stages . 

(j) To replace receiver band switch ( fig . 44) : 
1. Remove screws holding three shield pa.r­

ti tions. 
2. U nsolder all leads and di sconnect all wires. 

Tag as un soldered and disconnected to 
save confusion in replacing. 

3. Ren1ove the panel knob; ren1ove the nut 
holding the rear bracket to the chassis; 
remove the nut holding the switch to the 
front panel and take out the switch. 

4. Attach the new switch. Reconnect and re­
solder wires. Replace shield partitions. 

N ol e. In making rep~ ir s on either chassis be sure to 
r emove tubes. 
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..... 
0 

ANT. 

RYI 

R2 
15M 

VO LTAGE S IN ( ) AR E FOR 
VI BRA PACK . OPERAT ION. 

3{2lV D-C 
330 11. 
12.6VA- C 

(12V D-C) 
OPEN 

2 6D (220lV D-C 
30.5 M 

I MEG 

3 12)VD-C 
33011. 

951B5lV D-C 
20.5 M 

6 .3V A-C 
!6V D-C) 

OPEN 

VI 
® 

JAN- 6SK7 
(VT- 117) 

R-F AMP 

CDc6 

I 
TO Rl3 TO R9 

MIXER STAGE 1-F AMP STAGE 

® 
BC-669-B 

C7 

TO Rl3 TO R9 

~ CIO I 
~~;1 

1 __ 1 

Gil I 
6 - 25 
MMF I 

I 
I __ J 

042 
~0.0015 

~ MF 

BG- 669-C 

TO R l3 

TO V2 GRID 

TO SWITCH Sl.4 
MIXER STAGE 

TO SWITCH 51.4 

MIXER STAGE 

s~ 

·260 V D- C 

TO Rl4 

AVC STAGE 

TO R9 

(D ~ ALUES OF THESE CIRCUIT ELEMENTS VARY IN 
J IFFERENT MODELS. VALUES ARE AS FOLLOWS' 

MODEL C2 C6 C9 

I BC-669 - A 0 .0045 MMF I MF 3 MMF 

I BC- 669 - B 0 .006 MF 0.0 5 MF 2 .5 MMF 

I BC- 669 - C 0 .0045 MF 0 .01 MF 3 MMF 

®GLASS TUBE JAN - 65K7 GT/G ( VT- 117- A) USED 
IN BC-669-B AND SC-669 - C. 

@CATHODE CIRCUIT VARIES BETWEEN MODELS. MAIN 
CIRCUIT DIAGRAM IS FOR BG - 669 -A. CATHODE 
CIRCUI TS FOR BG-669-B AND BG-669-C ARE SHOWN 
IN SMALLER DIAGRAMS. 

@) 
51 POSI TION OPERATION BAND FREQUENCY 

I CRYSTAL I 1680-2750 KG 

2 MANUAL I 1680-2750 KG 

3 CRYSTAL 2 2700-44 50 KG 

4 MANUAL 2 2700-4450 KG 

·®sC - 669-B ON ORDER NO. 32780-PHILA - 43 IS THE 
SAME AS MODEL BC-669 - C. 

FOR TEST CONDITIONS SEE PARAGRAPH 23 . 

NOTE: * IS SYMBOL FOR FIXE!? CAPACITOR 

# IS SYMBOL FOR VARIABLE CAPACITOR 

'·~ ~ 1,000 OHMS 

Tt. L970 4 

Figure 28. Radio Receiver a11d Trm1smitter BC-669-(* ), r-f amplifier stage, schematic diagram. 



c. PARTS DATA. 

Ref. symbol 

------
Cl.l 

C2 A' 

2 B' 

2 C' 

C2 A, C' 

C3 B' 

C4 . ...... . . . 

C4 C' 

CS A, C' 

CS R' 

C6 A' 

C6 B' 

C6 
C7 AB' ... 

C7 C' .. 
C8 A, B' 

C8 C' . ... 
LJ6, B, C' 

R1 

Rl B' .. 

R2 

R3 
R4 

R5 
R33 
S l.l 

Sl.2 
Tl A, C' 

Tl B' 

T2 A, C' .... 

T2 B' ..... . . 

V1 A' ..... .. 
V1 B, C' . .. . 
V1 B, C' ... . 

stock No. 
I 

Signal Corps 

3D9107VE6 .... 

3DA4.500-l 

3DA4.500-1 

3DA4.500- l 

3D901SV-41 .. . 

3D901SV-41 

3DA1-39 

3DA1-39 

3D9015V-41 

3D9015V-41 

3D234 

3D214 ••••• • • , . 0 

3D234 
3DA20-45 

3DA20-45 
3DA20-45 

3DA100-ll2 . . . 
3C375 .. .. . .. .. 

326615-28 

326615-28 

3Z6615-40 

326033- 9 .. . .. . 
227269- 27 .... . 

326627-3 . ... . . 
3Z6801-41 .. . 
3Z9825-62.9 

2 5380- 669 /Cl 

2C5380-669C/ C1 

2C5380- 669C/ C3 

2C5380-669C/C3 

1 Appli es on ly to model s indi cated. 

Na me of part and description Function 

CAPACITOR: single; 13.5 mmf to 120.5 mmf; section of 
3-gang variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rcvr ant. stage tuning. 

CAP A CIT OR: 0.0045 mf ± 20%; 300 vdcw; molded 
mica; p stage slamp type . . . . . . . . .. . . . . . . . . . . . . . . . . . . . Rcvr ant. coupling, band 1. 

CAPACITOR: 0.006 mf - 10% + 20%; 300 vdcw; molded 
mica; postage stamp type: . . . . . . . . . . . . . . . . . . . . . Rcvr ant. coupling, band 1. 

CA PA JTOR: 0.0045 m£ ±20% ; 300 vdcw; mold ed 
mica; postage stamp type . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rcvr ant. coupling, band 1. 

CAPACITOR: 6-25 mmf; variable; air; 11-plate; ceramic 
base; with screw driver slot; special . . . . . . . . . . . . . . . . . . Tl sec trimmer, band 1. 

CAP ACI TO IZ: 6-25 mm f; var iable; air; 8-plate ; ceram ic 
base special . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tl sec trimmer, band 1. 
AP A lTOR : O.OOlm f ± 5%; 500 vdcw; molded, silver-
mica ; posla e stamp type ... . . ....... . ... . ... . . . 

Ci\ PAC LTOL{: 0.001 mf ±5o/o ; 500 vdcw ; tubular 
ceramic; postage stamp 1ype .. . .......... . .... . ... . 

CAPACITOR: 6-25 mm[; var iable; a ir; 11-plat e ; 
ceram ic base special ..................... . ..... ..... . 

CA PACTTOR: 6-25 mmf; va riabl e ; air; 8-plate; ceramic 
base special ...... ... ..... .. .. . . ...... .. . . . ... .. .... . 

CAPA ITOR, CA-23-1 : J m f + 1+% -6)1,. ; 200 H lcw ; 
paper, oil-filled; bathtub type ........ . ... . 

CAPAC ITOR: 0.05 mf --10%; + 20% ; 400 vdcw; molded 
~pcr . ... . ... . . . . . ····· ...... ········ 

CAPA 'lTOR: 0.01 mf ~1:20%; <100 vclcw; molded paper 
CA PA ClTOR: 0.02mf - 10% + 20%; 400 vdcw; molded 

paper . . . . . . . . . . . . . . . . .... . ... . ..... . 
CAP A CTTOR : 0.02 m f ± 20%; 400 vdcw; molded paper 
CAPACITOR: 0.1 mf - 10% + 20%; 400 vdcw; molded 

paper . . . . . . . . .......... · · · · · · · · · · · · 
CAPACTTOR : 0.1 mf ± 20o/o; 400 vdcw ; molded paper 
CHOKE r-f : 1 mh ± 3%; 2-1 .8 ohm d-e resi stance; 4 pi 

uni verst!\ wound ... .... . ....... .. .... . . · · · · · · · · · · · · · 
RESTSTOR: 15,000 ohms ± 10o/o ; J-1 wall; insulated 

carbon ... . ........ ... . ....... . ......... . .... . . . 
RESTSTOR: 15,000 ohm s ±20% ; 0 wall; insulated 

carbon .. ... . . . . . . .. . . . .. · · · · · · · · · · 
RESTSTOl<: 15,000 oh ms ± 20%; 0 walt; insulated 

carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · 
RESTS TOR: 330 ohm s ± 10% ; 0 wall; insula! d carbon 
RES rST OR: 10,000 ohms; potenti ometer. carbon; 3-

terminal ....................... . ........ . 
REST TOR: 27,000 ohm s ± 10% ; 1 wall; insulated ca rbon 
RESTS TOR: 1 megohm ±20% ; 2 watts; insulated carbon 
SW rT CH J\SSE:MBLY: 3-section ceramic wafer type; 

ind ex plate 4-position through 90° ... . .. .... .... .... . 

(Part o[ Sl.l) . . ... . .......... · · · · · · · · · · · · · · · · · · · · · · · 
TRA NSFOR !v£El<, ant enna: 1,680 to 2,750 kc when tuned 

with Cl.l; pri to match 500 mmf; 30-o.hm antenna; con-
ta ins trimmer capacitor C3A,C; special ...... . .. .. ... . 

TRANSFORMER, antenna: 1,680 to 2,750 kc when tuned 
with Cl.l; pri to matc.h 60 mmf; 10-ohm antenna; con-
lain trimmer capacitor C3B; special ........... · ·. · · · · 

TRANSFORMER, antenna: 2,700 to 4,450 kc when tuned 
with Cl.l; pri lo match 500 mmf; 30-ohm antenna ; con-
tains trimmer capacitor C5A,C; special ....... . ...... . 

T l ~ . \ l\':-;F0 \01 E l~, ant enna : 2,700 to -1- ,450 kc \\'hen tun ed 
with 1.1 ; pri to match 60 mmf; 10-ohm antenna; con-
tains trimmer capacitor C5B; special ........... . .... . . 

Tube JAN- 6SK7; VT- 117 ........ ....... ........... .. 
Tube JAN-6SK7GT/G; VT-117-A .. .... ..... ... ... . . 
Tube J N-6SK7GT /G ; VT -117-A .... . .. ... ... ..... .. 

Valve bypass. 

Valve bypass. 

T2 sec trimmer, band 2. 

T2 sec trimmer, band 2. 

R4 r-f filter. 

R4 r-f fi lter. 
R4 r- f filter. 

Vl cathode bypass. 
Vl cathode bypass. 

Vl screen bypass. 
V1 creen bypass. 

R4 r-f filter. 

Ant. static leak. 

Ant. static leak. 

Vl filter. 
V1 cathode bias. 

Rccvr noi e control. 
V1 screen bleeder. 
Ant. static leak. 

Tl, T2 pri S\\'itching. 
Tl, T2 sec switching. 

Band 1 ant. coil. 

Band 1 ant. coil. 

Band 2 ant. coi l. 

Band 2 ant. coil. 
l<cvr r-f amp. 
Rcvr r- f amp. 
Rcvr r-f amp. 

" Applies only to model s indi cated 0 11 Order No. 32780- Phil a- 43. 
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37. Mixer or Converter Stage ( Ji g. 20) 

a. FUNCTION OF STAG!':. ( 1) Grid To . 3 of Tul e 
j N-6SA7 (V2) receives s ignal voltage amplified by 

Lube V l through inductive coupling provided by r-f 
transfo rmer T3 o r T -k Pr imary switching for the 

two frequency i.Jand .· is effected by s1ri tch section 

S 1.3. Seconda ry switching in two frequ ency bands 
is provided by swi tch section S l.4. The tuned cir ­
cui t formed by T3 secondary and capacitor section 
C l.2 del rmin cs the freq uency of the s ignal received 

by grid No. 3. 
(2) Tube V2 receives its plate vo ltage th rough 

resistor Rl l , the pr imary of i-f Lra11 sform cr TS, 
and resistor RIO. The vollage is fi ltered of radio 

frequency by capacitor C14. 
( 3) The cathode of tube V2 is biased by the 

voltage drop a~ros resistor R7, a11cl is bypassed by 
capacitor C l 2. 

( 4) A n a-v-e vo ltage is appli ed through resi. tor 
R6 and T3 secondary to gr icl No. 3 of tube V2, and 
i filt ered by capacitor C4l. l•' il te ring assi t s in 

ma intaini 11g voltage 1-vel, and in preventing over­

load ing of the tube by very s t rong signa ls. 

/!. REPAIR DATA o N M I XE R OR Co VERTER STAGE. 

Defective action in a BC-669-(*) receiver may be 

TO 
R- F 

STAGE 

TO C9 

TO Sl.3 

TO Si.3 

TO VI 
SCREE N GR ID 

(PIN 6) 

TO R2 

V2 0 
JAN -6SA7 
(VT-150) 

MIXER 

caused by fau lls on the mi xer stage. /\mong these 
arc the fo llow ing : 

( 1) Dead set. Thi s may be due to a defective 

Tube J AN- 6SA7, or to imprope r tuiK vo ltages . 
T he oscill ator may not be working, or it nny he 
operating at a f requency wh ich 1r il l not 1 a . the i-f 

transfo rme r. Th e i-f transfo rmer may be defective. 

H no r -f s ignal i. p resent, rub the m tal part of 
the screw dr ive r on the stator of lhc oscillato r tun­

ing capacitor. Litll e or no noi se in the loudspeaker 
inclicales a defective osc ill ato r . 

Cau.tion: K eep finge rs o r body away from the 
metal part of the scre11· driver. 

A negat ive voltage ac r ss osc ill ato r g rid leak R8 in­

d ica tes an operative o cill ato r. No voltage, o r p si­
tive voltage, indicates tro uble. lnl111ily or high 

read ing on an oh mmeler ac ross os<:: ill ato r coil s T 7, 
TS, or L2 indi cates trouble. 

(2) Fading. This may be caw ed by d irty or 
loose band-s\\·itch contacts. It may a l. o be caused 

by loose winding on r-f co ils, I y open o r shorted 

resistors, by poorly solclG red contacts, or by defectiv · 
cli c: lectric in trim mers or pad lers. 

(3) lJistO?·tion. Th is may be c;-~ u sccl by a defec­

tive m ixer tube, by open or sho rted a-v-e capac itors, 

Rll 
IM 

R25 
IOM 

R26 
47M 

TO Cl 7 

TO V4 
SCREEN GR ID 

I PIN 6) 

TO V3 GRID 

OSC. STAGE 
(PIN 5) 

B+ 
260V D-C 

TO Rl4 

TO 
1-F 

AMP 
STAGE 

C41 
0.05 

C42 
0 .0015 

FOR TEST CONDITIONS 

SEE PARAGRAPH 2 3 

AVC STA GE 
I V7) 

MF I X MF 

CDGLASS TUBE VT - 150-A, JAN- 6SA7 GT/G 
USED ON MODELS BC-669-B B BC-669-C 

51.4 POSITION OPERATION BAND FREQUENCY 

I CRYSTAL I 16B0 -2750 KG 

2 MANUAL I 1680-2750 KG 

3 CRYSTAL 2 2700-4450 KC 

4 MANUAL 2 2700-4450 KC 

NOTE ;:: IS SY MBOL FOR FIXED CAPACITOR 

¥IS SY MBOL FOR VARIABLE CAPACITOR 
M • 1,000 OHMS 

VOLTAGES IN I ) ARE FOR 
VIBRAPAGK OPERATION 

6 3V A-G 
(6V D·C) 

OPEN 

47M 

90(80)V D-C 

205M 

l'igure 29. Rucfio Ncreiver und Tra11SIIIiller JJC- 669- (*), 111i.rcr slayc, sclii'II!Giic diagm 111 . 
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2601220)V D·C 

315M 

TL 19705 



1 y ddectiv' res istors, or by an inoperative oscillator 

stage. " . . 
( 4) Jl 1m1 . I ht s may ill' cau ·eel by an open hlter 

capac it or '14 . b y sh_orts in the. tube heater to the 
cathode, or by tncluc!t ve couplt ng bct"·cen the heater 
plate and g rid leads o\\·ing to improper drc s o[ 

the l ads. 
(5) Osci/la!ion . Capac itor may be open. P late 

or screen voltages may be too high. 
c. RE~ J OVA L OF T~-F TRA NS FORi\1 ERS. Procedure 
iclcnti cal w ith that of the anten na transform er,; 

I. 

in the r-f .~tagc. (Sc fi g. -14. ) 

38. Heterodyne Oscillator Stage (fig. 30 ) 
a. FuNCT tO.t\ OF STAGE. ( 1) .In manual 01 eration, 

the fr equency of oscillation is determined by the tuned 
circuit f orm ecl by transformer T7 and capacitor se -
tion 1.3. The control grid of Tube JAN-6] 5 (\13) 
is connected to one end of T7 thr ugh S\\'itch section 
5 1.5 and padding capa itor 35, and to one end o f 
T 8 through padcl i ng capacitor C38. T he other end 

0 f each coil conn ects to the cathode of tube \13th r ugh 
switch section S J.7 to provide fc el l ack. Grid leak 
resistor 1~8 provid es a negative bias on grid o f oscill a­

tor tube V3 . 
(2) fn crystal operati on, the osc ill ntor irequcncy i:; 

determin ed by th e fr equency of the crystal sclcctccl by 
]11eans of switch section 3.7. Capacito rs '36 ancl 
C40 arc connected in ser ies ac ross the selected crvstal. 
and the cathode o[ lube \13 is connected bet\\·een 'thelll 
through S\\·itch section S 1.7, w ith co il L2 in p;1rall cl 
with capacitor 40 to provide surficicnt feedback for 
the purpose of sustainin g· . trong oscillati ons. Grid 
leak r 's istor R8 is conucclccl to the control g rid of 
tube V3 at a ll t imes. apacit r 34 provid es coupling 
between the control ,.;riel of tube V3, the O' cilla to r 
tran sformer . a nd capacitor Cl. 3 wi 1Cn switch S J. is in 
either of the t\I'O manual positions. 

( 3) Switch secti on S 1.6 ground ~ T7 \I· hen in eith er 

crystal position, and the crystals when in either man­

ual po. ition. r\ portion of switch section S 1.7 grounds 
T8 cathode tap vvhen in 1\11.'\ N UAL 1 and CRYST A L 

2 positi on. 

(4) T he control grid of oscillato r lube \13 is 
coupl ed directly to the inj ection g rid , No. 1 of the 
mixer tube \!2. I Tere the oscilla tor frequency is 
heterodyn c1 with the in coming signal frequency to 
produce an intermediate frequency of .385 kc. 

( 5) The plate of tub \13 receives its voltage 
through res isto r H32 and is bypas ed by capacitor C33 . 

b. REI'i\lR DATi\ ON ]-lETERODYNE 0 CILLATOR 

STAGE. Oscillator coil s a re relatively imple devices, 
but it must be remembered that in R eceiver BC-
669-(*) there arc in effect two oscillators. One is a 
Hartley type osc illa tor [or manual reception; the other 
is a crystal-controll ed oscill ator \\'ith a crystal in each 
of the six crystal f requcncy chan nels provided for 
crystal operation. A seen in paragraph 37a(3), T7 
and T8 are shorted out fo r crystal operation. There­
fore two s ls of tests must be made of the oscillato r 
stage. The common causes of receiver troubles which 
may orig inate in the osc ill a tor stage and suggested 
remedi es are as follows: 

(1) Deadunit. Checktube\!3. Ifdefectivere­
place it. Check the signal voltage at the pla te, pin 
N o. 3, o[ tube V3 against the chart of voltages at the 
socket. I[ the voltage is correct, check resistor R8. 
J f open, shorted, or high, replace the res istor. 

(2) Wrong freqnency. Check the f requency 
against the signal generato r. Frequency of the oscil­
lator should be equal to the sum of the receiver inter­
mediate r requcncy plu the frequency at which the 
s ignal generator .is operating. If operating r rcquency 
i incorrect, check trimmer capacitors C37 and C39. 

If stage i.- inor erative check capacitor C33. 
( 3) Motur-b oating. Check resistor R8. H open . 

replace it. Check both bands. Band 1: capacitor 
C35 may I e open or shorted: transformer T7 may be 
open. Make a check and r eplace defective parts. 
Uand 2: capacitor C38 may be open or shorted: 
tran sform r T 8 may be open. heck, a mi make re­
placements neecl e I. In crystal operation, capacitors 

C36 an 1 40 may be open or horted. Cathode in­
ductor, choke L2, may be open . Check and make 
rep1ac ments indicated as necessary. 
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VIO 
JAN-6L6 

( VT -1 15) 
OSCILLATOR 

C57 
50MMF TO L6 
~---------------------------.R-FAMP 

STAGE 

, S35 S3.6 
C60 . 

r-----------+--1 o------10 t---o 
O.OO~MF 0 

o--lOI---o 

R 45 
125.Il.. 

RY I 

C1.5VD-CJ 
OPEN 

3 

125!1-RYI CLOSED 
6.5 V A-C 
OPEN 

L7 
IMH 

24.8.Il..D- C 
~ol--o 

o----1 0 r----o 
0 101 -o 

R46 C58 
47 M 0 .002 R43 

30M 

___________ TO SOl 
- (PIN 9) 

CIOO v D-CJ 

OPEN 

[50V D-CJ 

OPEN 

47 M 

I MF 

FO.R TEST CONDITIONS 

SEE PARAGRAPH 23 . 

NOTE: ::f IS SYMBOL FOR FIXED CAPACITOR 

M = 1,000 OHMS. 

VALUES IN C J APPLY TO TRAN SMIT OPERATION. 
TUBES NOT EXCITED UNDER VIBRAPACK OPERATION. 

TL 19706 

f7 ig ~tre 30. Radio l?eceivcr r111 d Tra ns111i lt er BC-669- (* ), heterodyne oscillator slug!!, schc11Wiic diagra111. 
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c. PARTS DATA. 

Ref. symbol 

Cl.3 ..... .. . . 

C33 A, B' ... 
C33 C' .. .. . . 
C34 A' ..... . 

C34 B' 

C34 C' 

C34 C 

35 A' 

C35 H, C' ... 

C35 C 

C36 A 

C36 B, C .. . 

C36 C' .... . . 

C36 C 

C37 A, C' .. 

C37 B' 

C38 A' ...... 

C38 n. c ... 

C38 C' 

C39 A, ' .... 

C39 B' . . .. . . 

C40 A' .. .. .. 

C40 B, C' ... 

C40 C' 

L2 .. ....... . 

R32 ... 

Sl.S 

S1.6 

S1.7 

S3.7 A' .. .. .. 

Signal Corps 
stock No. 

3D9107VE6 .. .. 

3DA20-45 ... . . 
· 3DA20-45 .... . 
31 A9025-16 .. . 

3DA9025- J6 ... 

3DA9025- 16 

3DA9025-16 ... 

3D9380 

31)9380 

309380 

309100-19A ... 

309100- 19A ... 

309110- 19A ... 

3D9100- 19A ... 

3D9025V-41 ... 

3D902SV-4 l ... 

309500- 73 

3D9S00- 73 

3D9S00- 73 

31)9025-41 

309025-41 

3119100- 191\ .. 

31J91 00- 19A ... 

31 9100- 19A .. 

3D9100- 19A ... 

326610- 32 

37.9825-29.2 

37.9R25- 29.2 

329825- 29.2 

37.9R2S- 62.9 

1 Appli es onl y to mod els indi cated . 

Name of part and description 

CAPACITOR, single: 13.5 mm( to 120.5 mmf; section 
of 3-gang variable .... . ..... . .......... . . ...... . ... . 

CAPACITOR: 0.02 mf - 10% +20%; 600 vdcw; molded 
CAPA rror~: 0.02 mf ± 20%; 600 vdcw; molded paper 
CAPACITOR: 25mmf ±5% ; 500 vdcw; molded mica; 

small postage stamp type . . . . . . .. . .... . · . - . . · · ·- · 
CAPACITOR: 25 mmf ± lO o/o; 500 vdcw; molded si lver 

mica ; pos tage stam p type .... . ...... . ... . - . .. · ·- · 
AP A CIT OR: 25 mm f ± S% ; 500 vdcw; mold ed mica; 
small posta g-e stamp type ... . ........... . ......... · 

CAPACITOH : 25 mmf ±5% ; SOO vdcw; zero temp 
cocf; lubt il a r ceramic . . .......... . ...... . 

CAPACl.TQ]~: 380 mm [ ± 2% ; 300 vdcw; molded sil ver-
mi ca; postage s t·amp type . . . . . . . ..... . .. . ........ . 

CA PACTTOH : 380 mm f ±2% ; 300 vdcw; molded silver-
mi ca ; small postage stamp type .. .. .. . ..... . . .. . . . . 

Ct\PACTTOR: 380 mm f ±2'fo; 300 vdcw; zero temp 
co f; tubu lar ceramic .. ... . .... .. ........... . ..... . 

CAPA CITOR: lOOmmf ± 2%; 500 nlcw; mold ed mica ; 
postage stamp type ................. . ... . ...... . ... . 

CAPACTTOR: 100 mm[ ± 5%; 500 vdcw; mold ed sil ve r -
mi ca; small postage stamp type ....... . .... . ...... . 

CAPACITOR: 100 mm( ± 2%; 500 vdcw; molded silver-
mica; mal l postage s tamp type .. . ......... . ...... . 

CAPAC1TOR: 100 mmf: ± 2%; SOO vdcw; zero temp 
co f; tulular cerami c . . . ...... . .. ...... . ......... · 

CAPACITOR, var ialle : 6- 25 mm f; air, 11-plate; ceramic 
base ; with screw driver s lot; special ..... .... .... .. . 

CA P ACTTOR, var iabl 6-25 mm f; air, 8-plat e; ceramic 
base ; wit it screw dri ver slot; special ... . ..... . ... . . 

CA PACITOR: 500 mmf ± 2'fo; 500 vdcw; mold ed silvrr-
mt ca: postage . lamp type ...... . .............. · ·. · · 
APACITOR: 500 mmf ± 25 % ; 300 vdcw; mold cl 
silver -mi ca ; sma ll postage stamp type ...... ..... . .. . 

'A P ACITOJ : 500 mmf ± 2%; 300 vdcw; zero temp 
oof: ....... . .. . ........ . .... . ... . . ....... ... .. ..... . 

CAPACITOR, var iable: air, 11 -plat e; ceramic base; with 
screw driver slot; special ..... .... ............. .. . · . 
APA ITOH , vari ab le: 6-25 mmf; air, 8-plate; ceram ic 
base; with scr w driver lo t.; sp cia] .......... .. ... . 

CA I'AC ITOR: 100 mmf ± 2%; 500 vdcw ; molded mica; 
postage stamp type ....... . .. . ............. . . . .. .. · · 

CA l ACITOn: 100mm f: ±5% ; 500 \'Clc\\· ; molded si lvcr-
mtca; small postag stamp type .................... . 

CAPAC1TOR: 100 mm[ ±2'fo ; 500 vdcw; mold d silver -
mica; small postage stamp type .......... .. .. ....... . 

CT-lOKE, r-f: lmh ± 3% ; 24.8 ohm s d-e res istance ; 4-pi 
universal wound .. . . ... . . . .. . ... .. ...... · . . · · · · · · · · · 

RES fSTOR : 10,000-ohm ± 10%; 2 watts; insul ated 

carbon . . ... .......... ........ . . .... · · · · · · · · · · · · · · · · 
Part of S 1.2 ( switch assembly, 3-position cerami c wafer 

type; index plat e 4-positi on through 90°) .. .. . . . ... . 
Part of S l.2 (switch as. mbly, 3-section ceramic wafer 

type ; index pl ate 4-posit ion through 90°) . ..... ..... . 
Part of S L2 (sw itch ass mbly, 3-section ceramic wafer 

type; index pla te 4-positi on throttgh 90°) . ......... . 
Pa r t o[ S3. 1 ( switch assem bly, S-section ceram ic wafer 

type les index plate 6-position through 360°; shield 
di sc between sections -1· and 5, special) ....... ..... .. . 

Function 

Ecvr osc luning. 
\13 plate I ypass. 
V3 pla te bypass. 
\13 grid coupling, manual 

position. 
\13 grid coupling, manual 

position. 
\13 grid coupli ng, manual 

position. 
V3 grid coupli ng, manual 

pos ition. 

Osc pad, band I . 

Osc pad, band l. 

Osc pad, band 1. 
\13 feedback for crystal 

operation. 
\13 feedback fo 1· rys tal 

operation. 

V3 feed back for crystal 
operat ion. 

V3 feedback for crys ta l 
operation. 

T7 trimm er, band 1. 

T7 lri mmcr, band 1. 

Osc pad, band 2. 

Osc pari. band 2. 

Osc pad, band 2. 

T, I rimmer, band 2. 

T 8 I rim mer, band 2. 
V3 f cedhack for crys tal 

op ration. 

\'3 feedback for cry tal 
opcr:~l i on . 

V3 feedback for cr 1·s tal 
opera tion. 

VJ cathode induct or crys­
tal opera tion. 

\13 plate dropping. 

T7, TR crysta l switchings. 
T7, TS and crystal short­

in g-. 

\13 cathode switchin g. 

Hen osc crysta l channel 
switching. 
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r. PARTS DATA- Conti nued. 
- - ------

Ref. 'ymbol Signa l Corp' 
stock 1o. Name of part :1nd description F'un ctHm 

S3.7 R, C' ... 3Z9825- 62 .9 .... !)art o F S3.1 ( swi lch assembly, 5-section ceram ic wa fer 
type less index plat e ; 6-position throu gh 360° ; mi g 
bracket on front , shi eld disc hctll'een sec tions 4 and 5, 
sp cial) .. . ... .. ..... . .......... .... . .... . .. . .... . 

T7, 1\, C' ~C5380-669 , j .S TRANSFORMER, sc : 2,065 to 3, 135 kc when tuned 
with C1.3; perm abi li ty tuned; contains trimm er 

R.cvr osc crys tal sw it c hin ~. 

capacitor C37 ,C; special ... . .. . .................. . Hanel 1 osc co il. 
T7 13' ~CS380-669C/ 5 TRANSFORI'vfEH , osc : 2,06.1 to 3,135 kc when tuned 

with Cl.3 ; permeability tun d; contain s t rimm er 
capacitor 37B ; special . .. . .. . ......... . Band 1 osc coil. 

T S /\, C' ... . ~ '5380-669C/C4 TRA NSFOl<MEJ<, o c : 3,085 to 4,835 kc when tuned 
with Cl. 3 ; p nn eabil ity tuned; contains trimmer 
capacitor C39A,C; special . . . . . . . . . .. ... Band 2 osc coil. 

T 8 B' .... .. . 2C538D-669C !C -1 TRANSFORMER, osc: 3,085 tu 4,835 kc w hen tuned 
with 1.3; perm eabilit y tt111cd; contain s trimm ' r 
apacitor C39B ; special . ...... .. . Band 2 osc coil. 

R cvr osc. V3 A' 
\T3 B, 

TUBJ<: ) /\N-6}5, VT- 94 . . . . . . . . . . . . . . . .. . . . . 
T UB'!<: JAN- 6J SCT/C. VT- 9'1- D . . .... : . .... . Rcn osc. 

V3 B, C' .. T RIO: JA N-6JSGT/C:, \'T- 9-1- 1) . Rcv r osc. 
t Appli es on ly to morlels inrl icaterl . 
"Applies on ly to models indicaicd on Order Nos . J27SO Ph ila -13 ancl 32871- Phi la ·43. 

39. 1-f Amplifier Stage (fig. 31) 

a. FUNCTIO J OF STAGE. ( I ) The output of tul e 
V2 (figs. 29, 54, and 55) is inductively coupled to 
the control grid of i-f: Tube J AN-6SK7 (V4) 
through i-f transformer TS . T he frequency which 
reaches the grid is determined by the primary and 
secondary parall el resonant circuits of t ran sforme r 
T5. The secon lary is returned to th e cathode th rough 
capacitor CI7. 

(2) The cathode of tube V4 is biased by resistor 
Rl3. This resi stor is returne 1 to the ground sid e or 
resistor R3, so that the gain of tube V4 may be con-· 
trolled along with that of tube V l, using variable 
resistor R4. Capacitor C IS bypasses the cathode. 

(3) Tube V4 obtains its sc reen-gri d voltage di- ' 
rectly from the receiver sc reen supply. The supply 
is bled by resistor R26 ancl clroppecl by resistor R25. 

( 4) The plate voltage of tube V 4 is supplied di ­
rectly through the primary of i-f t ransformer T 6 
from the receiver plate supjl y. 

b. REPAIR DATA o N Tw rmzMEDTATJ::-"FREQUENCY 

STAGE. The intermediate fr equency of BC- 669-(* ) 
is 385 kc. All signal inj ection and . ignal substitution 
must be made at th is frequ ency. \iVhile the frequency 
was establi shed at tb manu facturer's pl ant, it is 
always necessary to check th is frequency and make 
sure that the r-f and oscillator stages track with it. 
Therefore, pay particula r attention to lhe i-[ stage, its 
transformers, and othe r components. I -f t ransformers 
are likely to have troubles simil ar to those of r-f 
transformer coil s. Th erefore the same tracing pro­
cedure to locate the ~pot where the signal voltage 
disappears, weakens, distorts, or becomes noisy must 
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be fol lowed . A troubl e " ·hich may a1 pear on i- f 
transformers is electrolytic cO JTQ ion of primary 
windings. Thi s is particularly true in units \Yhich 
have been operated in clamp limates. \ i\There noise 
is present in i-f stage, check for thi s type of corros ion 
in primary windings. Some of th e types of trouble 
which may originate in the i- f slag-c. and remed ies 
for them , a rc as follows: 

( 1) Dead set. Tube V4 rnay he clefcc live. Trans­
form ers may be short d or open in primary or sec­
ondary. Tube V2 may he cldectiv . R eplace defec­
tive lubes. Check tran s form ers for continuity; if 
clcfcctive, replace co ils. a1 acilor C 14 may he 
· hortecl . Check it ancl r pia ·c if cldectiv . 'Re istor 
13 may be open. heck and replace i [ necessary . 
T her ma)' be no D+ voltao·c reaclino· at the screen -h b 

grid plate o[ V2 on voltmeter. Thi s is probably 
caused by an open primary on th e i-f transforme r . 

'heck and replace if necessary. Scr en-grid bypass 
capacitor Cl3 may be open. Check and replace it if 
it is defective. H the stage is weak, carefully check 
its al ignment. If slugs on t ransformers TS and T6 
do not peak th e coil s, padd r capacitors CI S, 16, 

19, or C20 are either shorted or open and should 
b removed and repla eel. \i\Thcrc i-f sensitivity is 
higher than normal, capacitors CI2 or C18 may be 
shorted. Check anc\ replace if defective. ·w here a 
sharp i-f picture a1 pears when using the oscilloscope 
durin o- visual alignment, resistor RIO is probably 
open. Disconnect one lead from transformer TS 
and check continuity. Replac the resistor if it is 
lefective. Open the control g rid connection f Tube 

V4. Tap the lead against the contact pin. If a loud 
click is heard in the loudspeaker , the stage is operative. 



(2) Distorted output. Check tube V4 fo r internal 
shorts. Check alignment of the stage. 

( 3) Fading. Check tubes. Check transfo rmers 
for loose windings on coiis, or loo e or dirty connec­
ti ons. heck possible changing values of res istors 
due to heating after receiver is in operation. Check 
resistors :R25, R26, Jd S, R l 3, and Hl 2. Capacitor. 

17 or C18 may be intermi ttently or en or leaky. 
( 4) Hum. Make sure that there is no inducti ve or 

capacitive coupling between fi lament, p late, and grid 
leads. 

(5) l'llt er111ill en / Teceptiou. W hen signal cuts off 
abruptly, stays of, is very \\·eak fo r a period. and then 
becomes su ldenly normal, make the v isual inspection 
very ca refull y in the stage. l.ook particul arly 'fo r 
poor connections, resin point:, or loose pi n contacts 
in tube sockets. 

(6) Nois'y operation. Be especially on the alert 
\\'here aud io output is low or strangled at the loud­
speaker. W here thi s condition is found, the r- f and 
i-f components requi re very careful checking because 
any noise developed in these stages wilt be amplified 
I y the tages that fo ll ow. Check the tubes . Check 
insul ation. 

(7) Oscillat ion.. Check tube V4. Check the con­
trol grid o[ the tube by placing the fingers between 
ont rol grid and ground . I f oscillation disappears, 

iL is present in the tage. Check the alianment. Check 

fi lter and bypass c<tpacitors 22 and C18. Check 
plate and screen voltages. If they are too high, check 
rc is tors 'R 12, 'R25 . and R26. Replace de£ecti ve ca­
pacitors and resistors . Make sure that all transformer 
sh ield. arc properly aroun ded. 
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V4 (i) 
JAN - 6SK7 

(VT -1 17) 
I·F AMPLIFIER 

~--

1 

-T6------, 
TO V7 PLATE 

I C l9 

I ~~~ 
I 

C20 I 
~~~ I 

2 NO DET STAGE 
(PIN 5 ) 

+----------- B + 200 V D-C 

TO R4 
R-F AMP STAGE 

TO R9,MIXER STA GE 
TO R5, R·F AMP STAGE 

3.2 (2 .6Vl D-C 
330Il 

(i) GLASS TUBE VT·II7·A, JAN· 6 SK7 GT/G 
USED ON MODELS BC-669-B a BC-669-C. 

FOR TEST CONDITIONS 

SEE PARAGRAPH 23 . 

95(B5lV D· C 
20.5M 

13V A·C 
(12VD ·C ) NOTE :*IS SYMBOL FOR FIXED CAPACITOR . 

!MEG OPEN 

32 (2 6V . .:__l'-"D'-'·C::__...~.~ r.-.,""';'f'-.'=.26::::0""("'22::.::0::,lV:,-.:;.D-7;-C 
330 .fl 30.5 M 
6.5V A-C 

M • 1,000 OHMS. TL 19707 

(6v D- CJ 
OP EN VOLTAGES IN ( ) ARE FOR 

VIBRAPACK OPI:.r;ATION. 

f>" ig11re 3J. Radio !?eceive·r a11d T1-a11smill er B -669-{* ), i-f alllf!lifi<'r stag!', srhenwtir diagra111s . 

c. PARTS D ATA. 

-------,,--------,-----------------------------.--------------
Re f. symbol 

CIS 

CIS C' . .. . .. 

Cl6 . . . ... . . . 

Cl6 C' .... '. 

Cl7 A,B' .... 

C17 C' ' ' ',, 

C18 A,B' . . . . 

C18 C' .... . 
Rl2 .. . . .... . 
R13 . . ..... . . 
T5 ......... . 

V4 A' .. . ... . 
V4 B,C' .... . 
V4 B,C .... . 

Signa I Co rps 
stock No. 

3D390 

3D390 . . ... . . . . 

30390 ' ' ' ... . . 

3D390 . . . . . . . . 

3DA20-4S ''' '' 

3DA20-45 ..... 
3DA20-45 .... 

3DA20-45 .... . 
326801- 16 . ... . 
326033-9 ' ' ' ' ' . 
229641.ll ...... 

t Applies on ly 10 models mch co lcd . 

Name of part ancl description 

CAPAC IT OR: 200 mmf, ±5% ; 500 vdcw; molded sil ver-
mica; small postage stamp type ............... . ... . 

CAPAC fT OR: 200 mmf, ± So/a ; 500 vclcw; temp co f 
0.0075; tubul ar, ceramic . . ....................... . . 

CAPACITOR: 200 mm f, ± 5%; 500 vdcw; molded silver-
mica; small po !age stamp type ...... . . . ..... . .... . 

CAPACITOR: 200 mmf, ± 5%; 500 vdcw; temp cocf 
0.00075; tubu lar, cerami c . . .. . ....... . ............. . 

'APACTTOR: 0.02 mf, - 10% +ZOo/a ; 400 vdcw; 
molded pape1· .. ..... . .. .. ..... . ..... . ...... .... . . . . 

CA PACTTOR: 0.02 mf, ±20% ; 400 vdcw; molded pape r 
CAPAC fTOR: 0.02 mf, - 10% +20% ; 400 vdcw; 

mold ed paper .. ................................... . 
CA PACTTOR: 0.02 mf, ±20%; 400 vdcw; molded pape r 
RES ISTOR: ]-megohm ± 20% 0 wall; in sul ated ca rbon 
RI ~Sl STO I ~ : 330 ohms I- ] 0%; Yz wall ; in sulated ca rbon 
TRANSFORMER, i-f : 385 kc; donbl permeability 

tuned; contain capacitors C14 and 16; special . .... . 
TUBE, J AN-6SK7, VT-117 . .. ...................... . 
TUBE, JAN-6SK7GT/G, VT...:.l17-A .. .. .. .. .. .. .... . . 
TLJBE, J AN-6SK7GT/G, VT- 11 7-f\ ....... . .. ..... . . . 

2 Applies onl y to mod els indica led on Orders Nos. 32780-Phi la <13 and 32781- Phila- 43 . 
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Function 

T5 pri resonator. 

T5 pn resonato r. 

T5 pn resonator. 

TS pn resonator. 

TS sec return. 
T5 sec return. 

V 4 cathode bypass. 
V 4 cathode bypass. 
V4 g rid leak. 
V4 cathode bias. 

1st i-f amp coil. 
~cvr i-f amp. 
Rcvr i-f amp. 
Rcvr i -f am p. 



40. Second Detector, Noise limiter, and 
A-V-C Stage ( fi.g. 32 ) 

a. F uNCT ION OF STAGE. (1 ) The modu lated 385-
kc i- [ signal amplified by tube V 4 ( figs. 54 and 55) 
appears across the primary of d iode i-f transformer 
T6. TJ1rough the inductive coupling provided by 
transformer T6 the ignal appears across the second­
ary of the detector diode section of Tube J AN- 6H6 
(V7). On ly the audio modulation appears across i-f 
Filter capacitor C21 as a result of the detector action; 
the audi o modu lation is filtered by resistor Rl5 and 
capacitor C22, au li o-fed through a voltag dividing 
network, con sisting of res istors h.31 , H.28, and R29. 
It is then coupled by capacitor C31 to the control grid 

of tube V5. 

(2) The d-e vollage suppli ed by the detector is 
feel through filter res isto r .R14 to supply a n a-v-e 
vo ltage to th e control grids of tu bes V l and \12, and 
through Fdt er res istor ln 6 <tnd grid leak resistor Rl7 
as a-v~c vo ltage to the control g rid of Lube V5 . A ny 
portion of the audio component remaining is removed 

by capacito r 2:). 

( 3 ) \IV hen switch S2.2 is closL·d, the peak limiter 
diode section of tube \17 is placed in opera tion. The 
cathode o f thi s diode section is biased to a potential 
which is less negati vc than the plate res istor R30. 

\ iVhen an audio peak 'hav ing an amplitude not ex­

ceeding the abso lut e ,·a lue o[ the difference between 

plate and ca thode potentia ls appears across resistor 

R31, no plate cnrrcnt I-10\r s. Bnt, \r hen an audi o 

peak which e'Xcceds thi s v<1 lue appea rs ;1cross r esistor 

ldl, the cathode becomes negative to the plate, caus­

ing a fl ow o f plate cu rrent. The negative peaks of 

the aud io component a re then byr assed to ground 
through capacito r C32. limiting the amplitude of th 
anclio voltages reaching the control grid of tube VS 
to a value controll ed by th e hia. voltage on the d iode 
plate . 

b. I ~EPAJR J i\TA FOR S ECOl\ D D ETECTOH, N orsE 

IJ L!II:lTER A N D A-v-e S T AGE . r\s indicated in a 
above, tube V7 and its circuits operale ll.S a detector, 
noise limiter, and a-v-e stage. Tube JA N-6H6 
(V7) is o f the double d iode type. The maj or 
troubl es which -s how up in this stage arc as foll ows : 

( 1) Dead 1111it. No B+ vo ltag reading is se­
cured at output of i- f tube V4. Check th e primary 
of i-f t ransformer T6. lf the co il is defective, replace 
it. A I o check i-f filter capacitor C22. Th e reading 
on the ohmmeter should be infinite ,,·ith one lead di s­

connected. Replace the capac itor if it is defecti ve. 

(2) Distortiou. Probably this is caus cl by a 
short ed a-v-e bypass capacitor 42, indicated by a 

low resistance reading fr om the a-v-e line to the 
chas is. l~ep lace capacitor if it is de fective. 

(3 ) Osc if/n.t ion. Oscill ation stops when a good 
capacito r C42 is plll.cecl acros · a defective Cllpacitor . 
IZeplace any cl el:ccti ve pa rt. 

( 4 ) DC'ad 11oise lim iter. Check capacitors C27. 

28, and choke L 1. r f open or shorted, replace. 
When the audi o blocks on a strong signal, capacitors 
C2-J. , 32. o r resisto1· n 30 may be shorted o r open. 
Check and replace defecti\'e parts. lf the ·igna l out­
pul is hig her with noise limiter s \\·itch 0 , check 
capa.citor C3 1. If defecti ve, replace it. rr noise lim­
iter reacti on to n o i ~e i.· poor , check ca pacitor C32. 
I ( open , rep lace it. 

• 
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TOV4PLATE ~- -----16-------- , 

~-1--F~A~M~P-S~T~A-G-E--~--~~~ I 

(PIN 8 ) I 

8+ 

I 
I 
I 
I 
I 

260V D-C I I 
L ---- ----- -----_; 

AVC 
TO R2, R-F AMP STAGE 
TO R6, MIXER STAGE 

Rl6 
2.2 MEG 

Rl5 
47M 

C21 
50MMF.:::L 

C22 
50MMF I_ 

v 1 CD 
JAN- 6H6 

(VT -90) 
2ND DETECTOR 

NOISE LIMITER B AVC 

- 2 7 

S2 .2 

R30 
I MEG 

R3 1 
lOOM 

C32 
0.05MF ::r. 

C23 
o.o5 I 
MF _ TO V5 CONTROL GR ID 

315M 

VALUES IN ( ) ARE FOR 
VI BRAPACK OPERATION 

OPEN 
(168M - STATIC FILTER ON) 

e 

CD V7 IS A JAN 6H6-GT/G GLASS TUBE 
FOR MODELS BC-669-8, AND BC-669-C 

FOR TEST CONDITIONS SEE PARAGRAPH 23. 

NOTE: 

*IS SYMBOL FOR FIXE D CAPACITOR 

¥ IS SYMBOL FOR VAR IABLE CAPACITOR 

M = 1,000 OHMS 

1.2 MEG 

A- F AMP STAGE 
(PIN 4) 

6.5V A-C 
(6V D-C) 

OPEN 

TLI9708 

Figw'e 32. Radio Receive·r a11d Tm 11smitter BC-669-(*) secoud detec tor, 110ise li111i ter, and n-v-c stage, scheuwt1:c dia.gnJ:I'II·. 
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(, PARTS DATA. 

Ref. symbol Signal Corps 
stock No. 

C19 . . . . . . . . . 3D390 • • • • • • • 0 • 

C19 C' 3D390 .. . ... . .. 

C20 ... 3D390 

C20 C' ...... 3D390 

C21 3D90S0-10 

C21 C' 3D90S0- 10 

C22 3D9050- 10 

C22 C 3D9050- 10 

' C32 A' 3DA50-'S7 

C32 B' 3DA50-S7 

C32 C' 3DA50-57 

R14 326801- 16 . . .. .. 

R1 S 326647- 12 ..... 

R28 326668 

R29 .... . . .. . 326700-72 ... 

1\30 . ... . .... 326801 - 16 

R31 . . . . . . . ' . 326700-72 

S2.2 A,l3' 329858-8.50 

S2.2 B, I 329858-8.50 

T6 229641.13 

V7 A' . . . . . . . . . . . 

V7 B,C' . . . .. . .. . . . 

V7 B,C' 

Name of part and desc ripti on 

CAPACITOR: 200 mmf ±S% ; SOO vdcw ; n;olded silver-
mica; small postage stamp type . . .. ... . . . .... . . ..... . 

CAP A CIT OR: 200 mm £ ± So/o ; 500 vdcw; temp cod 
0.0007S; tubular, ceramic . . . . ..... . . .. .... .. . .. . ... . . 

CAl ACITOR: 200 m.mf ±5% ; SOO vdcw; molded silver-
mi ca ; small postage stamp type .. .. .......... . . .. . .. . 

CAPACITOR : 200 mmf ± S%; SOO vdcw ; temp coef 
0.0007S ; tubular , ceramic .... .. .. ... . . . ... ..... . .... . 

CAPACITOR : 50 mmf ±20%; 500 vdcw ; molded mica ; 
small postage stamp type; low-loss bakeli te case ... 

CAPACITOR : SO mmf ± 20% ; 500 vdcw; temp coef 
0.0007S ; tubular, ceramic . ..... . .. . . . ........ . . . . . .. . 

CAP A CIT OR : SO mmf ± 20% ; SOO vdcw; molded mica ; 
small postage stamp type ; low-loss bakelite case 

CAPACITOR : SO mmf ±20% ; SOO vdcw ; temp coe£ 
0.00075 ; tubular, ceramic ..... . . ... . .......... . ..... . 

CAPACITOR : O.OS mf --10% + 20% ; 400 vdcw; molded 
paper . . ... . ....... . ....... ... .... . .. .... ... . 

CAl ACITOR: O.OS mf - 10% + 20%; 400 vdcw; molded 
paper ....... . . . . ..... . .......... . .......... . 

'AP ACITOR: O.OS mf ± 20%; 400 vdcw; molded paper 
RES I:STOR : 1 megohm ± 20%; 0 watt; insulated carbon 
RESISTOR: 47,000 ohms ±20% ; 0 ·watt ; insulated 

R~a~·~~;'OR·:· '68~{{o· ·~l~~s· · ±io%·;· ·0. ~;~t·;· ·i;1·s~l~~~ci 
carbon .. .. . . . .. . .. . .... . .. ............... . .... . 

RESISTOR : 100,000 ohms ±20%; 0 watt; insulated 
carbon ... . . .... ... ... . . ...... . . .. .. . ... . . 

RES [STOR: 1 megohm ± 20% ; 0 watt ; insulated carbon 
RESISTOlZ : 100,000 ohm ±20o/o; 0 watt; insulated 

carbon . .. ... . . ... . . . .. . ..... . . . . . .... ... . . 
SWITCH: DPST toggle type ; molded bakelite case 

SW ITCH: DPST toggle type; molded bakelite case 

TRANSFORMEll : i-i 38S kc; double permeability tuned; 
contains capacitors C19 and 20 ; special . .. ..... . 

TUBE, JAN- 6H6 (VT-90) ... .. .. ......... .... . 

TUBE, JAN-6H6GT/ G, (VT-90- A) 

TUDE, JAN-6I-I6GT / G, (VT- 90- A) 

Function 

T6 pri resonator. 

T6 pri resonator . 

T6 sec resonator. 

T6 sec resonator. 

T6 sec return. 

T6 sec return. 

I-£ filter. 

I-f filter. 

V7 a-n-1 diode bypass. 

V7 a-n-1 diod e bypass. 
V7 a-n-1 diode bypass. 
A-v-e fi lter. 

Diode fi lter . 

Audio voltage divider. 

Audio voltage divider. 
V7 a-n-1 di ode bias. 

A-n-1 peak limiting. 
Static fi ller on-off; a-n-1 

on-off . 
Static fi lt er on-off; a-n-1 

on-off. 

Diode i-f amp coil. 
Rcvr second detector and 

a-n-1. 
Rcvr second detector and 

a-tt -1. 
Rcvr second detector and 

a-n-1. 

-~ J\ppli s onl y to mod els _iudjca lcd. 
, App li es only to models 111CII catcd on Orders Nos. 32780- .Ph il a- 43 and 32781- P hila- 43. 

41. Audio-voltage Amplifier Stage (fig. 33) 

a .. FuNCTION OF STAGE. ( 1) The cathode of 
Tube J AN- 6SK7 (VS) is connected to ground , 
a.ncl the control grid receives its bias, filtered by re­

sistor Rl 6 and capacitor C23, f:rom the a-v-e voltage 

supply through grid leak r esistor R.l 7. 

(2) T he screen grid of Lube VS receives it · volt­

a<Ye ' fi ]Lcred by resistor 'R 18 and capacitor C25, 

L l~rough dropping resistor Rl9.. The screen grid is 

bypassed by capacitor C24,. and 1s retu~ned to gr~uncl 
Lh rough a set o[ contacts 111 re~a:r R) 1. . The telay 
is closetl when in transmit posttJOn, cutt111g out the 

receiver . 

(3) The plate receives its voltage, . filtered by re­
sistor R18 and capacitor C25, through load resistor 
H20. 

b. REPAIR DATA ON AUDlO-VOLTAGE AMPLIFIER 
STAGE. As noted in the stage data in paragraph 
41a.( 1) the two audi o stages are capacitance-resis­
tance coupled. Therefore, particular attention must 
be directed to the capacitor and resistance compo­
nents of these stages. Excessiv · heat develops in the 
carbon resistors of this stage when shorts occur in 
its associated circuits. Capacitors, likewise, break 
clown under excessive load conditions. Accordingly . 
the repairman mu st make sure that the audio com­
ponent is in correct operating or ler . L isted below 
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a rc the receive r troubles which lllay originate 111 thi s 
stage. 

( 1) Dead unit a1·td dead andio wmjJonent. Check 
tube VS . If it is defective, repl ace il. Shorted plate­
load res istor R20 cancels the normal voltage cl rop 
across the resisto r, rai ses plate potential ancl in ­
creases current in the circuit. Vlhen tbe plate volt­
age o f VS is excessive or wh en th ere is no output at 
th e control o-r iel (p in No. 5) o f tube V6, check rc­
si tor H.20. Check capacitor C20, C2 1, C22, C23, 
C24, C25 , and C26. Replace any defective capaci­
tors. Check resistors R15, l~ 16, Rl7, Rl8, hJ9, 
R25, and R26. Replace any defective resistor . 

?MEG 

VOLTAGES !N ( ) ARE FOR 
VIBRAPACK OPERATION 

18116 v o-c 
I MEG 

6 5 VA ·C 
16 V D· C) 

OPEN 

NOT E: 

_j__ 
liS SYMBOL FOR FIXED CAPACI TO R 

#IS SY MBOL FOR VAR IABLE CAPAC ITOR 

M • 1,000 OH MS 

v 5 (!) 
JAN- 6SK7 

(VT-117) 
I ST AUD IO AMP 

C23 I 0 05 MF 

(2) D ist-or t- ion. .Make sure that other stages are 
operating properl y. If di stort ion continues, check 
resistors by voltage measurements for heating and 
consequent va lu change a fter set is in operation. 
"h ck a ll so ldered connecti ons. 

(3) 1-J.nm. Check a ll fi.lter ca1 acitors. Check 
tubes against 1 ossible internal shorts. 

(4) /If/f a!?. 1·ecfjJtio·n. Check to make s·ure that 
filaments arc getting propcT voltage throughout unit". 

heck 13+ to its source through pin and contacts 
No.8 a nd 10 in plug PL1, and socket SOl to pin No. 
1 in plug PL2. 

~RYI 

TO C 31 } 
2ND 

TO R 31 ~~~L 
10 V7 PLATE STAGE 

(PIN 5 ) 

8+ 
260V D-C 

CD GLASS l UBC VT ·117 A, JAN · GSK7 GT/ G 
USED 0"1 ~·ODELS BC·669 · B 8 BC- 669-C 

® 
~ MODEL C26 C27 

BC- 669·A 0005 MMF 00075 MF 
I BC·669·B 0006 MMF 0007 MF 

L BC.::..§_69-C 0005 MMF 00075 MF 

FOR TE ST CONDI TIONS SEE PARAGRAPH 2\, LI
9709 

Fig·w·e 33. Radio Rueivcr aucL Tran sJJJil/ f' r BC- 669- (* ), a.udio -voliage Olnj>lifier slagf', sclu·Jnolic diograi/J. 
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c. I ~AWI'S DATA. 

n cr. ~ytllhol Signal Corps 
stock No. 

.\.";tmc of part and descr iption Fun ction 

------------1-------------- -------- -----------------------------------1---------------------
C23 A' 

23 B' 

C23 C' 
C24 A,R ' 

C24 C' .... .. 
'25 A, 11 ' .. .. 

C2S ., 

l'26 A, ' 

C:26 B 1 

C:26 C' 
('27 i\ 1 

:27 H' 
C27 C' . . .... 

C2S A, ll ' 

C28 C' 
C3 1 A,C' 

C31 B' . 
C31 1 

••••• 

Ll ... . .... . 

Rl6 

R1 7 

Rl8 

Rl9 
R20 

R21 

R24 .... .. .. . 

R25 

R26 

S2 1 A,B 

S2.1 l1,C' 

VS A' ...... . 

VS B, 1 

VS B,C' 

3DA .'i0-S7 

3DAS0- 57 

3DAS0-57 . .... 
3DA100- 11 2 

J l)f\ 100- 11 2 
3D A 50-5 7 

3D A 50- 57 

3D A 50-57 

:lDA7.500 

3DA7.SOO 
JDA7.500 

3DA1D0- 11 2 .. 

3DAID0- 11 2 
3DAZ- 73 ..... 

3DAZ-73 
3DAZ- 73 
3(371- 3 

3Z6802A2- 9 

3Z680-IA7- 3 

326633- 7 .. ... . 

326801-16 
3Z6722- 12 . .... 

21.7272-21 

3Z6747- 14 

326610- 70 

326647- 8 .. ,,,,. 

3Z9858-8.50 

3Z9858-8.50 

CA I'A C IT OR: 0.05 mf --10o/o + 20o/o ; 400 vdcw; molded 
paper .......... ... . .. .... . ........ . .... . .. . . . ...... . 

CA P AC1TOH: 0.05 mf: --10% +20%; 400 vdcw; molded 
paper .... .. .. . ..... . ... . ... .. . ... . .. . ............. . . 

'A PAC ITOR: 0.0:> mf ± 20%; '100 vclcw; molded paper 
CAP i\ ClTOR: 0. 1 mf --10% +20%; 400 vdcw; molded 

paper . . . . . . . . . . . ..... . .................... . . .. ... . 
CAl' A CITOH : 0.1 m ( ± 20% ; 400 vdcw; molded paper . . 
CA I'A lTO R: 0.05 mf --10% +20% ; 600vdcw ; molded 

paper . . .......... . .... .. . ...... .. ...... . . ... .. . ... . 
CAPACITOR: 0.05 mf ± 20o/o; 600 vdcw; molded paper 

, A P;\ C ITOR : 0.005 mf ±20%; 300 vdcw; molded 
mi ca; postage stamp type ... .. ......... . ...... . .. .... . 

CAPA ITOh: 0.006 m( ±20 % ; 600 vdcw; molded paper 
CAPA ITOR: 0.005 mf ± 20o/o; 400 vdcw; molded pap r 
CJ\P A l TOH: 0.0075 m( ± 20 % ; 300 vdrw; mold ed 

mica ; postage stamp type .. . .. . . . .... . ....... . .... .. . . 
CA P ACITOR: 0.007 m [ ± 20% ; 400 vdcw; m olded pap r 
'A P A I TOR : 0.0075 m [ ± 1 Do/o ; 300 vclcw ; molded 
mica; postage s tamp type ...... .. ................ .. 

CA I ' 1\ C I TO I ~: 0.1 mf --10% + 20%; -100 vdcw; molc\eJ 
paper ... . .. . . . ............ . . . ...... . . . ... .. ... .. . .. . 

CAP AC I TO I ~ : 0. 1 m [ ± 20% ; 400 vdc"· ; t~1old ecl paper . . 
:A P A lTOR: 0.002 mf ± 20%; SOD vdcw; molded 

mica; postage stamp type . . . . . . . . . . . ............. . . 
CA P ACITOR: 0.002mf ±20 o/o ; 600vdcw; molded paper 
CA PAC ITOR: 0.002mf ± 20%; 400 vclcw; mold cl paper 
REA CTOR: 3.3 .henr ies ± JOo/o at 1,000 cps ; 185 ohm s 

d-e rcs istanc ; metal case . . . . . . . . . . . . . . . . . . ....... . 
RESISTOl~ : 2.2 megohm s ± 20% ; Yz watt; insu lated 

ca rbon 

I ~ES l ST R : -1.7 megohm s ± 20%: Yz watt; in sul a ted 
carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . 

lmS IST O R : 33,000 ohms ± 20% ; Yz watt; insulat ed 
carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

RES IST OR : I megohm ±20o/o; Yz walt; insul ated carbon 
I ~ I ~ S I 'TOR: 220,000 hms ± 20% ; Yz wall ; insulated 

carbon . .. .. . . 
R I~S I STOR: 500,000-ohm potenti ometer; carbon; . 3-

termina l . . ..... ... ............. . .............. . . . . . 
I ~ IZSl STOR: 470,000 ohm s ± 20%; Yz watt; insnla ted 

ca rbon ... .. . ... .. ........ .. ......... . ......... . .. . . 

R I~S I STO R: 10,000 oltms ± lO o/o ; 10 watt s; vit reous 
enameled wire-wound ............ ... .... .. ......... . 

I E S I ST OR: 47,000 ohms ± lOo/o; I wal l; insulat d 
carbon . . ...... .. ... . ..... . ..... ... .. .. .. . .. .. .. .. . 

S \VI T CH : rYPST toggle type; molded bakeli te case .... . 

S\V TT CH: DPST toggle type; molded bakelit e case ..... 

T U 13E: J AN- 6SK7 ( \TT- 117 ) ....... .... .. . .. . . . .. . .. 

TUHE: J AN- 6SK7 ,TjG (VT- 11 7-A) 

TUllE: .1 AN- 6SK7GT/ , (VT- 117- A) 

' Applies only to models mchca tcd. f 
'A pplies nnl)• to mod els 111<hcated on O rders Nos. :12780- Phib 4:1 ""' 3278 1- Phila- 4:1 . 

VS a-v-e filter. 

VS a-v-e filter. 
\15 a-v-e fi llel'. 

V 5 screen bypass. 
\'.'i sc reen bypass. 

V.'i plate and screen filt er. 
VS plate and screen supply 

filter. 

V6 audio coupling. 
\ "6 audi o coupli ng . 
\ "6 audio coupling. 

Static filt er resonator. 
tat ir filter resonato r . 

S tati c filter resonat or. 
\!(> cathode filter. 

V6 cathode fi lt er. 

V.'i audio couplin g. 
V.'i a u(li o coupling. 
\'.1 audi o coupling. 

1,000 cp: ~ t at i c indu ctance. 

i\ udi o a-v-e- fill 1'. 

V.'i grid leak. 
VS plate and screen suppl .1· 

fi lter . 
V.'i scr en dropping. 

\'.'i plate load. 

l ~cvr a- r gain . 

\16 grid f·ilt er. 
V I, V2, V-1 screen 

dropping. 

V l, V2, V4 sc reen hleecler. 
S ta ti c filt er on-o ff: ;Hl-1 

on-o rr. 
Stat ic filter on-o ff; a-n-1 

on-o rr. 
Hcvr 1st audio amp and 

ave. 
l ~cvr 1st audio amp and 

ave. 
n cv r 1st aud io amp and 

ave. 
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42. A-f Power-amplifier Stage (fig. 34) 
a. FuNcTION OF STAGE. Audio-frequency power­

ampli fier TUBE J A -6K6-GT/G (V6) amplifies 
the output of tube V5, and provides sufficient power 
to drive speaker LSl. 

(1) The output of tube V5 is capacity-coupled to 
the control grid of tube V6 by capacitor C26, by 
variab le resistor R21, 'and by resistor R24. The 
audio gain is controlled by varying the input to the 
control grid with variable resistor R21. 

(2) The cathode of tube V6 is biased by resistor 
R23. Capacitor C28 is connected from the grid 
return to the cathode to fi lter out variations in 
cathode voltage, and, together with resistor R24, to 
·liminatc th e need for a high-value cathode bypass 
capacitor across R23 . 

( 3) Screen voltage for tube V6 is direct from 
rece iver plate supply, bypassed by capacitor 30. 

( 4) P late voltage is direct from output of output 
transformer T9 on the modulator elms is. Connec­
tion is made through contact No. 8 of socket SOl 
and plug PLl. Plate is byr assed by capacitor C29. 

( 5) Aud io-output power of tube .V6 is trans­
fen·ed to the voice coil of speaker Ll by means of 
t ransformer T9. The seconda ry of T9 has an im­
pe lance of 6 ohms to match the vo ice coi l impedance. 
T he secondary is also conn ected to the headset 
through contact F on plug PL3 wh ich connects to 
Remote Control Unit RM- 21-(*). 

(6) BC-669-B and BC-669-C tran sfo rmers T7 
have 100-ohm secondaries which connect to H eadset 
I-IS-30:...(*) through contact F on plug PL3 and 
through Remote Control Un it RM- 21-(* ). Six­
ohm taps are provided on T9 secondaries and con­
nected to switch S4 (ON-OFF speaker swi tch). 

(7) Audio choke Ll and capacitor C27 form a 
parallel-resonant circuit, resonant at 1,000 cycles. 
\ i\Ti th switch S2. 1 closed, th e circuit connects across 
R21 , offe ri ng low impedance between grid and 
ground to a-f currents outside of the 1 ,000-cycle 
freq uency band. 

(8) Switch S4 is provided for turning speaker 
LSI on and off. A t ON the voice coil connects to 
the secondary of transformer T9. A t OFF, re­
sistor R51 is connected in plac of the speaker to 
maintain a proper load on transformer T9. 

b. REPIIIR DATA ON AUDIO-POWER AMPLIFIER 

STAGE. The audio-1 ower ampl iftcr stage should be 
carefully checked again st an inj ected signal at its 
control grid, p in No. 5, only after all the preceding 
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stages have been carefully tested and the repairs 
indicated by the va rious tests have been made. 
Locating an 1 liminat ing defective circuit com­
ponents lead ing up to the audio-power amplification 
stage makes it eas ier to determine and I cate defects 
in thi s stage, and reduces the poss ibil ity of harm 
to the stage caused by operating the unit under 
generally defective conditions. The cond itions met 
in this stage which cau c receiver trouble are: 

( 1) Dead stage. To determine the cause, check 
tube V6 for internal shorts, breaks, or loose clements 
which cause the tube to go microphonic in th is stage. 
If the tube is defective, replace it. Check B+ 
voltage at plate, pi n N . 3, and at scr en grid, pin 
No. 4. Check it also at pin s No. 8 ancl 10 of I lug 
PLI. Check the voice coil in speaker LSI, with 
power off, fo r continuity. If 1he speaker rattles, 
take the sp aker apart and sec if the pole piece 
touches the voice coil. Replace an open or shorted 
voice coil. If the pole pi ece rubs, m il ke needed 
adjustments or repairs. Check transformer T9 for 
continuity on both primary and secondary windings. 
If it is clef ctivc, replace it. Continuity of the sec­
ondary is ch eked between terminals 6 and S4 with 
the lead from T9 to ON-OFF switch cl isconnectecl. 
Primary reading is tak n between terminals P and 
B. heck capacitors C28, C29, and C30. If defec­
tive, replace them. Check resistors R21, R23, r1 nd 
R24. Replace, if defective. Check particularly var­
iable resistor R21. Make sure contact is positive 
and even over the entire range. 

(2) Distortion. Make sure that the tube called 
for in the circui t diagram is in the socket of the 
stage. Check grid voltage. If it is too low or too 
high, check R24. Replace if defective. A leaky 
a-f coupling capacit r causes di stortion. Check C26 
and C3 1 and replace if clef ctive. Check fo r open 
or short circuit in transformer T9; replace t rans­
Former if defective. For overloading of a-f ampli fi er 
due to excess signal voltage, reduce volume level. 
For loading of detector stage, reduce r-f volume. 
Check a-v-e line for leaky a-v-e capacitors, for by­
pass C4, and for a-v-e fi lter C23, C41. and C42. 
For improper filterinO" of the r -f component fol low­
ing demodulation, which allows rad io frequency to 
enter audio circuits, check capacitor C22 in the i-f 
and r-f filters. 

( 3) Hmn. This may be caused by an open poten­
tiometer (volume control ). Check, and replace it if 
defective. H grid circuit is open, check and repair 
it. 



I ST 
A-F 
AMP 

STAGE 
V5 

TO PLATE 

(PIN B) 

TO SCREEN GR ID 

(P I N 6 ) 

RY I 

~ 

MODEL C26 C27 

BC-669-A 0.005 MF 0 .0075 MF 

BC-669-B 0.006 MF 0.007 MF 

BC-669-C 0 .005 MF 0 .0075 MF 

R51 

IOOJl 
3311. 

611. 

611. 

Ll 
3.3H 

IB51l D-C 

V6 
JAN-6K6 GT/G 

(VT - 15 2 ) 
A-F POWER AMP 

VALUES IN ( ) ARE FOR 
VI BRAPACK OPERATION 

I 

IN I IN 
R-F : MOD ULATOR 

SECTI ON 1 SECTI ON 
CHASSIS 1 CHASSI S 

I 

SOl 

(PIN 6) I 

I 
I 

47011. 

13V A- C 
(12V D-C) 

OPEN 

TO MODULATOR 

SIDETONE CIRCUIT 

TO Bt 

260V D-C 

6 .5 V A-C 
(6 V D- C) 

1511. 

245 (210) V D-C 

OPEN 

260 (220) V D-C 

30M 

970 M 

FOR TEST CONDITIONS SEE PARAGRAPH 2 3. TL 19710 

NOTE: * IS SYMBOL FOR F IXED CAPACITOR 

# IS SYMBOL FOR VAR IABLE CAPAC ITOR 

M• I.OOO OHMS 

Figure 34. Radio l?rcci7 ·cr n11d Trmzsmiller BC-669-(*) . audio-f>mw•r nnzf!lijicr singe, srlz cnzntir diayrruu. 

c. PARTS D ATA. 

ll f. sy mbol S ignal Corps 
stock No. Nn me of part and descri ption Function 

29 A* . ' .. 3DA2- 71 . ... .. CAPA ITOR: 0.002 mf ± 20 % ; 800 vdcw; molded 
n1ica; postage stamp type . . .. .. . ....... . . . ... .... . ... V6 plate bypass. 

C29 13, * . . . . 3DA2- 71 ..... . CAP ACITOR : 0.002 mf ± 10% ; 2,500 vdcw; molded 
mica ••••• • •• ••• • • • •••• • • ••••••• • • • 0 ••••••••••••• • •• V6 pla te bypass. 

C30 A,B* . . . . 3DAS0-57 .... CAPACTTOR: 0.05 mf - 10% +20% ; 600 vdcw; molded 
paper . .. ......... . .... . ..... . . .. . ................... V6 screen bypas . 

C30 c . . . . . . . 3DA50-57 . .... CAl ACTTOR: 0.05 m.E ± 20% ; 600 vdcw; molded paper V6 sc reen bypa s. 
R22 ' . . . . . . . . 326802A2- 9 . ' .. RESIST R: 2.2 megohms ± 20% ; 0 watt; insulated 

carbon ... . . .. ' ... .... .. . ...... . ........ . .. . ..... . . . Sidetone coupling. 
R23 ... '.' . .. 326047- 7 .. . . ' RESI TOR: 470 ohms ± 10% ; 2 watts; insulat ed carbon V6 cathode bias. 
lW . . . . . . . .. 326001 E S- 2 .. RESISTOR : 15 ohms ± 10% ; 10 watls ..... ... ......... V6 fil dropping. 
V6 . . . . . . . .. . . . . ' . . . . . . . . . . . TUBE, JAN-6K6GT/ G, (VT- 152) . . . .. . ... .. ... ..... Revr audio-power output . 
V6 B,C* . .. . . . . . . . . .. . . .. ' . . TUBE, J AN-6K6GT /G, (VT- 1252) .... .. . .. . .... . ... Rcvr audi o- power output. 

• Applies onl y to indi ca ted morlcls. 
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43. Receiver B-f-o Stage (figs . 35 and 36) 
a. FUNCTION OF STAGE. B- f-o Tube J AN- 6] 5 

(V21) ( for mod els AM, BM, and M) or Tube 
JAN~1 2SN7GT (V7) (fo r model D) provides the 
oscillator frequency fo r beating against the ~85-kc, 
i-f signal frequency. The frequency difference he­
tween th e two signals can be vari ed by the C'..J.l OSC 
I ITCFl control to permit audibl e tone as des ired. 

b. MoDELS AM, BM, AND CM. The oscillator gets 
its plate voltage through resisto r R79 (bypassed by 
capacitor C94) from plate sup] ly to i-f amplifi er. 
The g rid of the osci lla tor tube is coupl ed lo cbil T17 
by a g rid leak consisting of resistor R 80 and capac il or 
C96. The cathode is conn ected to a tap on co il T17 
near the g round end. Capacitors C97 and C99 are 
fi xed across the coil. \V OSC PITC 11 control is a 

variable capacitor C98. The coil is tuned lo approx­
imately 38.1 kc by an iron-co re slug, which can be 
adjusted by a small contro l located near the botlom 
of transformer housing T17. 

c. MoDEL D. The plate voltage for th is oscillator 
is obta in ed through res istor 1~ 80 (bypassed by ca­
pacitors C9.'i an 1 96) from the screen supply at the 
junction of res i to rs h25 and R26. T!1 e g rid of the 
oscillator lube is coupled to co il T17 through capacitor 
C94 and the cathode is connected to a tap near the 
ground end of coil T 17. Grid bias is built np by 
resisto r R81. C93 is a fi xed capacitor across the 
coil , and C92 i a variable capacitor used as the CW 
OSC 1 ITCH control. The coil is tuned to approx­
imately 385 kc by a n iron-core slug as in models AM. 
BM, and CM. 
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S ll 

I 
I mil 
I ~_____..._-

C98 

lew osc 
CONTROL 

lew - os c l 
SWITCH 

BFO 

~ 

I 
l 
I 
I 
I 
I 

! 
C95 I 

TL:::=:=2=M'==M=F===============1~:,.;-~) IF 5 TERM INAL, PLATE T - V7 SOCKET 

L_ ___ . -------
NOTE j_ IS SYMBOL FOR FIXED CAPACITOR 

T' 

# IS SY MBOL FOR VAR IABLE CAPACITOR . 

M= 1,000 JL 

__ j 

Fignre 35. Radio Rece,:ver and Tmnsmil!ers BC-669- AM, -BM, and - CM, beat-frequency oscillator stage. 

TLII9525 

d. PARTS DATA (H.eceiver ). 

Hcf. symbol 

C94 
95 

C96 
C97 

'98 
C99 
R79 

R80 
Sl.l 

T17 

... . . .... 

.. . . . . . .. 

. . . .. . . . . 

. . . .. .. . . 
• • • • • • • 0 • 

. . . . . . . . . 

. . . ' ' ... . 

VT- 94 ...... 

Signa l Corps 
stock No. 

(*) .......... . 
3D9003- 12 .. . . . 

. .. . . . . .. . ..... ' 

3K2551143 . ... . . 
.. . . .. . . .. ...... 
(*) ........ . .. 

3kC21BE154M .. 

(*) ... . . . . .. . . 
329825-80.2 . . .. 

229641.182 

2J6JS .. .. ..... . 

• Indicates stock not available. 

Na me of part and description 

CAPACITOR : fixed; m1ca; 3 mf ; ±20o/o; 500 vdcw; 
Dubilier type 5WLS ....... . . .. .. ..... ......... .. .. . 

CAPACITOR : Same as C95 . ................... .. . . . . 
CAPACITOR: fixed; si lver mica; 500 mf; ± 2%; 300 

vdcw; JAN type CM25D50011G .......... . . . .. . . ... . 
CAP A CIT OR: Same as C97 . .............. .. ...... . . . 

RESISTOR: fixed; carbon; 150,000 ohms; ±20%; 0 

F unction 

Plate bypass capacitor. 

Coupling capacitor. 
Grid coupling capacitor. 

Padding capacitor. 
Pitch control capacitor. 
Padding capacitor. 
Plate voltage-dropping 

watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . resistor. 

SWITCH: rotary; selector ; 7 pole; 4-position; 3-section ; 
Erla No. 13848 (for model C only) ... .... ....... .. . . 

COIL ASSEMBLY: radio; bfo; iron core; Erla No. 
1611 7 ............ .. . . ....... 0 ••••••••• • 0 ••••••••••• 

TUBE: ]AN-6]5 ...... . ................... . ........ . 

Grid bias resistor. 

Circuit selector. 

B-f-o plate inductance. 
Oscillator tube. 
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PLACE B-t DET A-F AMPLR V5 

TERM **5 OF DET AMPLR V5 SOCKET 

BFO 
V7 

JAN-12SN7GT 4 

CATH TERM **3 CI03 

--~----------~!~--+---~ OF SOCKET V7 
4 .0MF 

RSI 
33M 

I 500MMF 

I 
I 
I 
I 

I 
I 

R26 

Cl08 

I
C96 
OIMF 

L _______ - --- --

R83 525 

SQUELCH CKT 

NOTE : _LIS 
I' SYMBOL FO R FIXED CAPACITOR. TL 11353 S 

7¥ 1s SYMBOL FOR VARIABLE CAPACITOR . 

M=- 1,000 .fl. 

Fignre 36. Radio Recriver and Trrmsmill cr BC-669- D, beat-frcqurnr)> osrillator stage. 

1'. PARTS DATA (Model D) (Receiver.) 

Ref. sy mbol 

C92 
C93 

C94 
C95 

C96 
C103 

H.2S 

R26 
RSO 
R81 
R83 

T l 7 

. . . ... .. . 

... . .. . .. 

. . . .... . . 
.. .. 

.... . .... 

... . . .... 

. .. .. . . . . 

.. ....... 

..... . . .. 

S2.5 .... . ... . 
V7 .. . .. .. . . . 

Signa l Corps 
stock No. 

(*) .... .... . . . 
3K2551 143 . ... . 

. .. . . . . . . . . .. . . . 
3DA 100- 112.1 

. ..... . . . . .. . . 
3DJ34- 165 . ... 

3Z661 0- 70 . . .. 

3RC2li3E-t73K 
3RC2 1BI~622 .. 
3.RC21 HE333.\f . 
3R 2JBE2241\ 

229641.182 .... 

329825- 62.1 70 .. 
2.)1 2SN7GT . .. 

* Indicates s(ock not available. 
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N:une of part and dcscrip lioJJ 

CAI'A "!TOR: fi xed; silver mi ca; SOD mmf; ±2'/'o ; 300 
vdcw; JAN type ClVI25JYiOO II G . . . . . . .. .... .. .. ' ... . 

CAP A CTTOH. : Same as C93 . .......... . ....... . . ..... . 
CAPAC ITOR: fixed; paper; 0.1 mf ± 20%; 100 \'Clr11· 

mo lded mica; lypc 345- 21 .. .......... . ....... .. .... . . 
CAP A ITOR: Same as C95 .... . ........ ...... . . ... . . 
CAPAC fT R: f1 xed; paper; 4 mf +I-t% -6% ; SO 

vdcw; Gudcman No. 7541 ..... . ............. .. ..... . 
RESISTOR: fixed; wire-wound ; 10,000 ohms ± 10o/o ; 

10 walt; Utah lype VWQ .......................... . 
RESISTOR: fixed; carbon; 47,000 o.hms, ± 10%; 1 11·att 
RESTSTOH ; fixed; carbon; 6,000 ohms, ± l Oo/o ; 0 wall 
RES! TOH: fixed; carbon; 33,000 ohms, ± 20%; 0 wall 
RESISTOR : fixed; ca rbon; 220,000 ohms, ± 10% ; % 

watt .. . . ....... . .............. . .... . ..... .... . .... . 
CO IL ASS I ~ MBLY: radio; bfo; iron co re; E rl a No. 

16117 ... . . .... ........... " ........ . .............. . 
SWITCH: rotary; 2 position; 6 pole; Erla No. 1610 1 .. . 
TUBE: JAN- l 2SN7GT .......... .................. .. 

F11n ction 

l' il ch c0nlro l ca pacitor. 

l 'add ing ca pacitor. 
Grid CO I!Jlling ca pacilor. 

F il ter capaci10r. 
Fillrr capacilor. 

Ca1hodc wupling capaci tor. 
Pi al 1·ollagc-dropping 

resi stor. 
Vollagc rC'g ul aling rcs islor. 
R es istance fill er. 
C rid leak resislor. 
Squelch calhode 1·olt agc 

dropping. 

B- f-o plate inductance. 
Ci r ·uit sclcclor. 
Osc illator tube. 
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44. Transmitter Oscillator Stage (fig. 37) 
a. Fu NCTI ON OF STAGE. Oscillato r Tube JAN-

6L6 (V lO ) ( VT- 11 5) ( fig . 37), generates oscilla.­
t ions at radio fr equency to proi,ide power to the 
flnal r -£ amplif-Ier stage, and maintain s scill at ions at 
selected frequency. (lVroclels BC-669-B and BC-
669-C use T ube JAN~6L6-G (VT-llSA) for 
V lO.) 

( 1) Osci llalion frequency is determined by a 
selected crystal w hich is connected between the con­
t rol g rid ·mel th e plate of tube V lO. Switch sec­
tion s S3.5 and S3 .6 control crystal selection switch­
lllg. Capacitor CGO is connected in series with the 
crystals lo keep the d-e voltage off the crystals. 
Capacitor '62 is conneclccl across g rid leak resisto!· 
R-~6 to prov ide excitat ion. 

(2) Cathode bias is prov ided by a voltage drop 
ac ross res istor R45. T his resistor is g rounded 
through a set of contacts .in ·RYJ, which is closeJ 
in the lransni it po ·iLi on, but is open in the receive 
pos ition lo di sconnect the tran smitter oscillator. 
Cathode is bypassed by capacitor C61. 

(3) The plate of tube V lO gets its voltage from 
the l ra nsmillcr plate supply through contact N o. 9 
o£ socket SOl and plug ILl , <1 nd lhJ;ough drop­
ping resistor R43 and r-f e1wke L7. This choke 
prevents r-f vo ltages -from entering the tran smitter 
plate supply. 1-' late supply is bypassed by capacitor 

C58. 
( 4) Screen-grid voltage is suppli ed through re­

sistor R44 and bypassed by capacitor C59. 
b. H.E J>A JR D AT A ON 0 'CILLATOR STAGE OF 

THANSMlTTLm. ( 1) General. Sillce the transmi t­
ter oscill ator is tuned to a specific frc Juency only 
by the crystal sclectecl, it is necessary to pay special 
a t t·ention to .-ections S3.5 and S3 .6 of the channel 
swit ch t·o make ce rta in lhal contact. shall be positive 
and clean. Good ekct:rical contact must be cstab­
li sbccl here to have th e t ransmitter operating at full 
efficiency. In add iti on to dependable switch ing it is 
a lso necessary to be sure that lhe contacts in th e 

. crystal sockets arc eq ually positi,ie and clean. Con-

tacts al tube sockets, likewi se, must be checked and 
adjusted to make sure that pins engage the con­
tacts and that there are no open circuits between 
tube pin s and contacts. R elay action must be care­
fully checked because the cathode of oscillator tube 
VlO is grounded by the relay action of RYl, when 
the transmitter is switched on through handset or 
headset operating throu h remote Control Unit 
R iVI- 21-( ) . U nle s this contact is clear, the trans­
mitter w ill not operate. F or the purpose of check­
ing and testing, a small piece of heavy cardboard 
or other nonconducting materi al can be inserted in 
relay RYl to close the transmitter contacts and open 
th e receiver contacts. Be sure to remove the card­
board on completion of the test. 

(2) Specifi,c points to be checked in the repatr 
of the oscillator stage are as follows : 

(a) Check the tube ; replace if defecti ve. 
(b) Check voltages at sockets. Make sure that 

fil ament voltage (pins No. 2 and 7 ) is right. Check 
resistor R27. R eplace it if it is shorted or open. 
Check grid voltages at pins No. 4 and 5. Check 
plate voltage at pin No. 3. Make certain that grid 
voltages are right. 

(c) Carefully clean switch sections S3.5 and 
S3 .6. R epair any loosene s of contact if possible. 
.I.f sw itch contacts arc worn or otherwi se defective, 
replace switch section. 

(d) Check capacitors C57, C58, C59, C60, C61, 
and C62. Give capacitor C60 a very thorough 
check. As noted in the data on stage function , it 
keeps the direct current off the crystal. 

(e) Check r-f choke L7. If open, there wi ll be 
no plate curr "nt. R eplace if defective. 

(f) Check r esisto rs R27, R43, R44, R45 , and 
R46. 

(g) .Make point-to-poin t continui ty check of com­
ponents in thi s stage. 

( 1! ) Check relay contacts and action of RYl. 

( i) Check crystals, both in actual ope ration and 
hy means of frequency meter. 
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FOR TEST CONDITIONS 
SEE PARAGRAPH 23. 

C38 
500 
MM F 

CD GLASS TUBE VT- 94D, JAN- 6J5G T/G USED 
IN MODELS BC-669-B S BC -669-C 

~ 5 1 POS ITION OPERATION BA ND FREQU ENCY 

I CRYSTAL I 16B0-2750KC 

2 MANUAL I 1680 -2 750KC 

3 CRYSTAL 2 2700-4 450KC 

4 MANU AL 2 2700- 4450KC 

V3 
JAN-6J5 CD 
(VT -9 4) 

OSCILLATOR 

C33 
0.02MF 

5 1.7 

TO B+ 
260 V D-C 

TO RB 
MI XER STAGE 

$3.7 

NOTE:* IS SYMBOL FOR FIXED CAPACITOR . 

#IS SYMBOL FOR VARIABLE CAPACI TOR. 

2 10 (19 0)V D-C M•I,OOO OH MS. 
40M 

12 6V A-C 
(1 2V D-C) 

OPEN 

o.ov 
O.OJl 

47M 

VOLTAGE S IN ( ) 
AR E FOR VIBRAPACK 

OPERATION 

T L 19711 

Figure 37. Radio Receiver and Trallsmittcr BC-669- (* ), transmilter oscillator stage, schematic diagmlll 
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( , PARTS DATA. 

l< e f. symbol 

C57 

Signal Corps 
stock No. 

3D9050- l0 

C57 C' . . . . . . 3D9050- !0 

58 A, C' 3DA2- 73 

C:SS B' . . . . . . 3DAZ- 73 

Ci9 A,C' 

C:59 B' 
C60 A, I 

C60 n· 

3DAZ- 73 

3DA2- 73 
3DA6-45 

3DA6-4S 

~,.a me of part and description 

CAPACITOR: SO 111111 f ± S%; 500 vdcw ; molded silve r-
mica; small pos tage stamp type . ....... . ..... . .. ... . 
AP A TfOR: 50 mm f · ±50% ; SOO vdcw; zero temp 
coef; tubular ceramic ..... . .. . . . . .. . . . . ... ..... . .. . 

CAPACITOR: 0 . 002 t~1 f ± 10% ; SOO vdcw ; molded mica; 
postage stamp type . .. . .......... . .... . ..... . .. ... . . 

CAP ACIT OR: 0.002 mf ±20%; 600 vclcw; molded paper 

AP AClTOR: 0.002 mf ± 10% SOO vdcw ; molded 
mica; pos tage stamp type .. . .. ... . . ... . .. . .. . .. .. . . 
APACTTOR: 0.002 mf ±20% ; 600 vdcw; molded paper 

CA P AClTOR: 0.006 mf ± 10%; 300 vdcw; molded mica ; 
po tage stamp type .. . .. . . .. . ... . . . ... . . . . . . . . . . .. . . 

CAP A CIT OR: 0.006 mf ± 20% ; 600 vd cw ; molded 

Function 

\19 gri d d-e blocki ng. 

V9 grid d-e blocking. 
V lO plate and screen suppl y 

bypass. 
V JO plate ano screen supply 

bypass. 

\110 screen bypass. 
\' I 0 sc reen 1 ypass. 

Trans crys tal d-e blocking. 

C61 /\' 
paper; postage stamp type . . . . . . . . . . . . . . . . . . . . . . . . . . T rans crys tal d-e blocking . 

3DA6-45 .... , CAP ACITOR: 0.006 m ( ± 10% ; 300 vdcw; molded mica ; 

postage stamp type . . . . . . . . . . . . . . . . . . . . . . . . . . VlO ca th ooe bypass. 
C61 H' 3DA 6-45 CAP A CITOR: 01006 mf ± 20% ; 600 vdcw; molded 

C61 3DA6-4S 

62 1\,H' 3D90S0- 10 

C62 C' . . 3D90S0- 10 

L7 .. . . . . · · · · 

R27 3ZS997- 7 .. . ... . 

R43 . ... · · · · · 326630- 20 .... . 

R44 326647-8 .. . .. . 

R45 . .... . . . . 3Z6012A5- 3 . . .. 

R46 . . . . .... . 326647-8 . ... .. 

RYl A,C' . . . 227638- 3+ 1 

RYl n' ... .. 227638- 3+1 

S3.S A' . .. . .. 32 9825- 62.9 

S3.5 B,C' . . .. 329825- 62.9 .. . . 

.16 A' . . . . .. 329825- 62.9 . . . . 

SJ6 B,C' . . .. 32982S-62.9 .. . . 

VJO A' ... .. .. . . ...... . 
VlO B,C' .. .. .. . . .. . .. .. . . . . . 
VlO B,C' . . . . .... . . . .... . . .. . 

paper . · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · . . . ....... V lO cat hode bypass. 
CA I' AC ITOR: 0.006 m f + 20o/r; -100 vdnv; molrlcrl 

paper · · · · · · · · · · · · · · · · · · · · · · · · · · . ·.... . . .. ... .. . . . . .. VJO cathode bypass. 
CAP A JTOR: SO mm f + 75 -0% ; SOO vdcw ; molded 

. ilver-mi ca ; small pos tage stamp type . . . . . . . . . . . V I 0 grid excit a tion. 
Cf. PACTTOR: SO mmf ±SO% ; SOO vdcw ; zero temp 

coe f; tubular cerami c . . . . . . . . . . . V lO gr id excit at ion. 
COIL, r- f choke; 1 mh ± 3%; 24.8 ohms d-e res istance ; 

4-pi uni versal wound . . . . . . . . . . . . . . . . . V JO pla te choke. 
RES fST OH: 7.S ohm s ± 10% ; 10 wa tts ; vi treou 

enameled; wire-wound . .. ..... . . . .. . ...... . . . 
REST ST OR: 30,000 ohms ± !Oo/o ; 10 watts ; vitreous 

enameled ; wire-wound ............ . . . . . .. .. ... . ... . . 
RESl T OR: 47.000 ohm s ± 10% ; I watt; insulated 

carbon ... . .. . . . . . . .... . .. . ... . . .. ..... . . . .. . . . .... . . 
RES TST OR : 125 ohms ± JO% ; Y, watt ; in sulated wire-

wound . . . .. . . .. . . . ........ . ... ... . . . .. . . . .. .. ...... . 
RES TST R: 47,000 ohms ± 10%; 1 watt ; insulated 

ca rbon . . ..... . . . .. . ... . ..... . .. . .. . .. .. . . 
RELAY : 1 PDT, plus one set o f normally open con tac ts; 

coi l 115 v 60 cps ac ; special .. ... .. . . . .. . .. . .. . ... . . 
RELAY : D PDT, plus one se t of normally open contacts; 

co il 11 S v 60 cps ac ; special .... . .. . ..... ... . . . . 
1 ar t of 3.1 ( swit ch assembly, 5-sec lion ceram ic wafer 

type less index Jliate ; 6- positi on throug.h 360° : shield 
el ise between sec ti ons 4 and S; special ) .... 

Par t o ( 3.1 ( witch as embly, 5-section ceram ic wafer 
type less index plat e ; 6-positi n through 360•; >h ield 
di s~ between sect ions 4 and S; special) .... . . . . 

Part of S3. 1 ( switch assembly, 5-section ceramic wafe r 
type lcs. index plat e; 6-posi tion through 360°; sh ield 
eli se bet ween sect ions 4 and 5 ; special) . . . . ... . . . ... . 

P art: o f S3.1 ( sw itch assembly, S-seclion ceramic waf r 
type less index pla te ; 6-pos iti on through 360°; shield 
eli . c between secti ons 4 and S ; special ) . . . .. .... . . 

T UBE, J A N- 6L6, (V T - ll S) .............. . ..... .. .. 
TUBE, JAN-6L6G, (VT- 115- A) ..... ..... . ........ . . 
T UBE, JAN-6L6GA ..... . , .... ...... .... .. . .. .... .. . 

\110 fi l dropping. 
\110 pla te ano screen drop­

ping. 

V 10 screen dropp ing. 

\110 ra t!tocle bias. 

\110 g ri cl leak. 

A nt enna change-over. 

Antenna change-over. 

V lO plate circui t c rys t;~l 

·hannel switching. 

VlO plate circuit crys tal 
channel switch ing. 

V lO g ri d circuit crystal 
channel switching. 

V IO plate circuit crys tal 
channel switching . 

T ransmi tte r osci llato r. 
T ransmi tter oscillator. 
Transmitter osci llator. 

1 Appli es onl y to models indicat ed. 
'Applies on ly to models md1 cated on Orders N os. 32780- l'hil a 43 and 327R I P hila 43. 
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45. R-f Power-amplifier Stage ( fig . 38) 
a. F uNCTIO N OF STAGE. R-f power-amplif1er 

Tubes (V8 and V9) JAN-807 (VT-100), operate 
in parallel as a class C power amplifier. 

( 1) Oscillat ions produced by tube VlO are coupl ed 
to the control g rids o f tubes V8 and V9 through capa­
citor C57. This capacitor also prevents direct current 
from entering the amplifi er grid circuit. Resistors 
1 ~36 and R39 supp ress parasitic osci llations in the gri 1 
circuit. Grids a rc g rounded through r-f choke L6 
and res istors H.41 and .1~42. 

(2) Cathod s of tubes V8 and V9 are connected 
and arc biased by res istor R40. They are also con­
nected to R45 and ground ed with 1<.40 th rough relay 
RY l . Cath odes arc bypassed by capacitor 56. 

(3) in l3 '-669-B,- ·, - BM, and -CM, an addi­
tional capac itor C88 is con nected between V8 cathode 
to ground as bypass. athocl e bias resistor R40 is 
di sconn ected from R.45 and grounded directly. 

( 4 ) Plate vo ltage of lubes V8 and V9 is suppli ed 
through r-f choke L5, which prevents radio frequency 
from entering the transmitter plate supply. Capacitor 

52 bypa. ses plate voltage supply. Resistors R34 
and H.37 are connected in seri es wilh tube plates to 
suppress parasitic osc illations. 

( 5) Screen voltages of V8 and V9 are obtained 
through resistors H.35 ancl R38, and a re bypassed by 
capacitors C54 and C55 . 

(6) The p late tank circuit compri ses coil L3 in 
pa rall el with fixed capacitor CS l and variable capaci­
tors C54, C+6, C47, C48, C+9, ancl C50. T hese are 
selectabl e on switch section S3.3. 'apacitor C53 keeps 
direct current from tank coil L3. 

(7) Meter M2 furni shes readings in thi s stage as 
follows: 

( a) In position 2, meter connects to secondary o£ 
modulation transform er T12, in the h igh-voltage plate 
supply circuit of power-amp! i Fter tubes V8 and V9, 
and indicates power-amplifier plate current. R esistor 
H.64 acts as a hunt. 

(b) In position 3, meier M2 connects to control 
grid circuit of tubes V8 and \19 through contact 7 o£ 
plug PLl and socket SO"I. Tn thi s position, the 
meter indicates power-amplifier grid current. 

b. REPA IR DATA ON TJ{ANSMITTER I-F AMPLIFIER 

STAGE. Th e components o{ thi s class C amplifier 
operating in paral lel are matched in value to divide 
th e voltage load and afford greater power output. The 
~tage requires no neutrali zing. For best results tubes 
V8 a nd V9 should be evenl y match ed. Handling the 
]late tank coil requires . pecial care and th e instruc­
ti ons given below must be closely fo llowed . The air 
trimmers, capacitors -J.5, C46, '47, 48, C49, and 
C50, hould be carefull y cleaned and checked. This 
ad justment is covered in paragraph 22. L ikewise 
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switch sections S3 .1. S3.3, and S3.4 should be care­
fu ll y examin c1 to n1akc sure that each channel is fully 
responsive. The repair procedure for thi s stage is 
as fol lows : 

( 1) Check lube. . ·Make sur that control grid 
leads and caps arc lean and sound in contact . Re­
pla 'C if pen or shorted. 

(2) Check all voltag-es. including rd ament, g rid , 
sc r en g rid, plate, ancl cathode. heck power con­
tacts, especia lly contacts A, E, F, ancl M ·of plug PL2. 

( 3) ff there is no r-f current at mete r M 1, check r-f 
lank coi l L3. If the co il is defective, replace it. 

( 4) If current is absent on only one frequency, the 
tank co il is shorted . Replace il. 

( 5) Tf no pla te voltage appears on lubes V8 and 
\19, check other stages. heck resistors R34 and 
1 ~37. Tf: open, replace them. Check capacito r C53 . 
.If open or shorted, replace it . 

(6) If no screen voltag-e appears on tubes V8 and 
V9, check oth er stages. Check capacilors C52, C54, 
an 1 C55. If open or shorted, replace them. Also 
check resistors R35 and 1 ~38. Tf de fective. replace 
them. 

(7) If there is no p-a g rid current check the con­
nection between pin No. 7 o f SO l and PLl. R epair. 
Check choke L6. H open. replace il. Check res istors 
H36, R39, 1\41, and H42. H open , replace them. 

(8) Tf th ere is no grid cur rent , check the crysta ls. 
Replace dead crystals. Check tub V I 0. I f defec­
tive, replace it. heck capaci tor C60. H open, re­
place it. Check res isto r R46. If open, replace it. 

(9) Capacitors -J.5 to 50 a rc r plac c1 as fol ·· 
lows : 

(a) Capacitors for chan nel 4, S. or 6 a re removed 
by n.rst un screvving the two nuts n capacitor 1, 2, or 
3, according to the capacitor which is to be removed. 

(b) Do not remove any wi res {rom 1.he capacitor 
on the top row; just lay the capacitor and its respec­
ti ve wires lo the back of tbe chassis. 

(c) Disconnect the leads from th e defective capaci-. 
lor by removing the nuts holding the rotor and stator 
leads down. R emove the wires and capacitor from 
its mounting. 

(d ) Insert new capacitor. Mount to chassis and 
bolt clown leads. 

(e) R eplace lop capaci to r not di sconnected, ancl 
redress all leads. 

( I 0 ) R eplace cer:-~mi c wafe rs on CHANNL.L 
SWITCH. (See fi g . 4S.) ] t is eas ier to replace 
wafers than to remove th e whole S\\·itch in doing 
thi s. Proceed as follows: 

(a) U nsolder a ll leads from the clcfccli v wa(e r. 

(.b) Remove the four nuts lo ·atcd al the front end 
of tb switch. Pull oul the two rods at each side of 
lhc switch. 



(c) Take off Lhe inner C washer on the switch 
shaft, loosen the coupling and remove the shaft. Re­
move the lefective wafer and replace new wafer 
exactly in the same position as the one taken out. 

(d) L ine up all switch centers. Gently ease the 
switch shaft through the switch cenlers. 

Caution: Be careful when inserting switch cen­
ters, because they are easi ly damaged. 

(c) heplace the C wa her on the switch shaft. In­
sert th two rods and secure them in place with nuts. 

(f) Align the CHANNEL SWIT H with, the 
high-voltage switch and tighten the coupling set-

scre·ws. 
(r;) on nect and solder lead back on the wafer. 

(h) Dress all leads to prevent shnrts. Inspect 
wiri ng when finished. 

(11 ) Replace tank coi l L3 (fig. 42) as follows: 
(a) Unsolder the 12 leads from the studs of tank 

coil L3. 
(b) Loosen and remove the three nuts holding the 

· coil to the chassis. 
(c) Lift out coil and insert new coil. 
(d) Remount new coil to chass is a ncl resolder 

ads. 
Cantion: Because of the fragile nature of the 

ce ram ic coi l heads, av icl bumping on rei n tallation 
and turn nuts only tight enough to hold firmly. Ex­
cess crew pressure will result in breakage. 

). 
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TO VIO PLATE • (PIN 3) , 

C57 
50MMF 

L6 
IMH 

24.811. D-C 

R42 
IOO.il 

VALUES IN [ J ARE FOR TRAN SMIT 
OPERATION . TUBES NOT EXCITED 

UNDER VIBRA-PAGK OPERATION. 

6.5V A- C 

C290V D-CJ 
OPEN 

13 V A-C 4 PL ATE OPEN 
OPEN CAP 

CIOV D-C) 
OPEN (BC-669-A) SO.il(BC-669- B B C) 

[290V D-C] 
OPEN 

7125Jl 

6 .5V A-C 4 
PLATE OPEN 

OPEN CAP 
[ IOV D-C ] 

OPEN(BC- 669A) 50.0. BC -669-B a C) 

VB 
JAN-8()7 
(VT '- 100) 

R-F POWER AMPLIFIER 

R34 C53 
10.0. 0.002MF 

.--~--"' 'v---+---l (r----..:._T0=--.::.5...::3~.3::...,~~ 
a s3.4 

R-F 

V9 
JAN-807 
(VT-100) 

POWER AMPLIFIER 

NOT E: 

M = 1,000 OHMS 
...L 

R37 
IO.il 

L5 
IMH 

24.8Jl D-C 

TO SO l 
(PIN 11) 

TO SOl 

(PIN 7) 

q.OR TE ST CONDITIONS SEE 
PARAGRAPH 23 . 

® 
ON MODEL BC-669- B a C 
CATHODE CIRCUI T 
CHANGED AS SHOWN' 
IN SMALL DIAGRAM., 

TL 19712 

l iS SYMBOL FOR FIXED CAPACITOR 

~S SYMBOL FOR VARIABLE CAPACITOR 

F·ignre 38. l?adio R eceiver and T rmwniller B -669-(*), lrrmsmitle?' 1'-f wmplifier stage, schematic d·iagmm. 



c. P A RTS D ATA . 

Re f. symbol Signa l Corps 
s tock No. 

Function 

C45 I 
J\n me of p:•rl and description 

.. .... .. I-3D-9-15_0_V- --5- .-.-. -. C APAC /TO /{: 8 mm f lo 150 mmi; variable, ai r .. . ... . Tr;yn s r- r lank 
chan nel l. 

tuning, 

C46 

C47 

C48 

C49 

50 . . . .. . . . . 

CSl A' 

C5 1 B' 

C5 1 

C52 

CS.'l 

C54 . .... . · · · 

css 

CS6 A I ..... . 

cso nl .. .. . . 
('56 C' 
u ..... .. .. . 
LS ......... · 

L6 

R3-l ...... . · · 

R35 

R36 . ... · · · · · 

R37 

R3R 

R39 

R40 .... . ... . 

R41 

R42 

J ~Y l !I.,C' 

RY l B' 

SJ l A' . . ... . . 

3D9150V-5 

3D9150V-5 

3D9150V-5 

3D9150V-5 

3D91 50V-5 

3D9070- 7 . . . · · 

3D9070- 7 

3D9070- 7 .. ... . 

3.DA2-71 

3DA2-71 

3Df\2-7 1 

3DA2-71 

3D A6-45 

3DA6-45 
3DA6-45 
3C2510- 7 

3Z600J - 10 

3Z6620-54 

3Zn002E S-2 

326001 - 10 

3Zn002E5- 2 .. . 

3Z6005- :J6 

.126570- 8 .... . . 

. 3Z601 0- 1R 

2Z7638.3/1 

227638.3/1 

3Z9R25-62.9 .. . . 

l Applies onl y lo mod els incll cattd. 

CA I'AC ITO I{ : 8 mm f: to 150 mmf; variable, a1r 

CA l) ACTTOR: 8 mmf to 150 mmf; va riable, <llr 

CA P A C.l TOJ{ : 8 mm [ lo 150 111111 (; va ri able, a1 r 

CA I'AC ITO I{ : 8 mm £ to 150 mm[ ; variable, a tr 

CA PACITOH.: 8 mmf lo 150 mm[; var iab le, a1r 

CA I'f\C ITO I\: 70 mm f ± .S%; 1,140 vacw ; 1 amp r-f 
1@ 2.5 me ; molded 1111 ca . . .... . ... .. ...... .. . .. ..... . 

CAPAC/ TO/~: 70 mmf ± 3'.k ; 1, 140 vacw; 1 amp r- f 
@ 2.5 me; mold ed mica . .... .... .... . ....... . ...... . 

CAPAC ITOR : 70 mm[ ± 5%; 1,140 vacw ; molcleclmi ca 

Trans r- f lank 
channel 2. 

Trans r- f lank 
channel 3. 

Trans r - f tank 
channel 4. 

tuning, 

tuning, 

tuning, 

T rans r- f tank luning, 
channel 5. 

T rans r -f lank luning, 
uhannel 6. 

Shunt ca pacitor r or trmk 
tuning capacitors. 

S hunt ca pacitor for tank 
luning capacitor s. 

Shunt capacito r for tank 
lun ing. 

CAP AC IT OR: 0.002 mf ±10% ; 2,500 vclcw; molded V8, V9 plate and screen 

('~~,;~c i ~l~OR.: 6'o'o2' ·~~~ f. '±Jo'o/o';' '2,soo' ·~~ ~~ ~ ;~; ; --n~~ i ci ~~J I' supp ly bypa ss. 

I 
( ·~~l~C;~ ci ~J~OR .: . O .. a'o2' . ll~f . ± i oro';' . Z,SOO . ;,~, ~;,:; . ;,;~ i ci~ci I L

3 
d-e blocki ng. 

I c;~~c~ c'r;J~OR .: . o.'o'a'2' . ~~~ f. .± 'ra'%';'. 2,.500 . ~~~~ ;.,;; . n~~i ci ~~l I VS screen h,·pa ss. 

I c~~~~~ci ~,:OR;. 6 oo6' ;,; f ' ±'J'o o/~ ;. 3oo' ~d~~; l~l~ici ~ci l;l i ~~; \'C) screen byp;lSS, 

pos l a~e slamp lype . . . . . . . . . . . . . . . . . . . . . . . . . . V9 cat hode bypa,;s. 
CAP AC IT O I( : 0.006 mf: ± 20% ; 600 vclcw; molclecl paper V9 cal hocl e bypass . 
CAPA CTTO R : 0.006 mf ± 20%: 400 vdcw; molcled paper V 9 ca thode bypass . 
COIL, r- f: 60 m E; specia l . . . . . . . . . . . . . . . . . . . . . . . . . . R-f, p-a p late lank. 
CO IL, r- (: choke; l mh ± 3%; 2-1.8 ohms cl -c resistance; 

-1--pi tmi versa l wound . . . . . . . . . . . . . . .. . .. . .... . . . 
COH~. r - f: choke. 1 mh ± 3%; 2-k8 ohm s d-e res istance ; 

V8, V9 plate choke. 

4-pi uni ve rsa l " ·otmcl . . . . . . . . . . . . . . . . . . . . . .. .. ... . 
I ~ESTSTO l<: 10 ohms ± 10o/o; 2 wa tt s ; insula ted w ire-

VS, \>'9 g;ri cJ choke. 

wound . ..... . .. . .. . . ...... .. ... . ... .. . .... .. . ..... . 
RE STS T OH.: 20,000 ohms ± lOo/o; 10 wa lls; vitreous 

VR pla te suppresso r. 

enam eled wire-wound .... .. . .. . ....... . ....... . ... . . 
HESI STOR: 25 ohm s ± 10%; 0 walt; in sulat ed Wire-

V8 sc reen droppi ng. 

wound . . . ........... . ... . .. . . . .. .. . ..... .. .. . . 
RES IS T OR: 10 ohm s ± lO o/o; 2 watts ; insulated w ire-

V8 ront rol g rid suppres or. 

wound . . . . . . . .. . ... ............. . .. ... . . ... . . . .. . 
RESTST O J(: 20,000 ohms ± 10% ; 10 watts; v itreous 

, enamel ed wire-wound ................... . ........... , 
I 

I( ~:~~~~ ~:'0.1 { ~. 25. ohm s. ± lO~o; . ~ .. wa tt:; .. i:ls t!I ated . 'v ire~ 
nESTSTOR : 50 oh m s ± lOo/o; 10 watts; v it reous 

l' namclcd wi re-wound ... . ........ . ............ . .. . . . 
RES fS T OR: 7,000 ohms ± lOo/o ; 2 watts; 

ca rbon.. ...... . . .... ... ......... . ... . ... .. .. .. .. . 
RESISTOR: 100 ohm s ± 10% ; 0 watt ; in sulated wire-

wound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
RELAY: DPDT plu s one se t o [ normally open cont acts; 

co il 11 5 v, 60 cps ac; special .. ...... .. ........ .. .. .. 
RELAY: DPDT plu s one sel of: normally open contacts; 

roil 1 I 5 v, 60 cps ac; special ....... i ............ .. .. 

Switch Assembly: 5-section ceram ic war er type, less index 
plate; 6-position tl1rough 360°; shi eld eli c between sec-
tions -+ and 5. Specia l ...... . ... .. ... . ........ . ..... . 

V9 Jl la te suppressor. 

V9 screen dropping. 

VfJ control gr id suppressor. 

VR, \ -9 ca thode bia s. 

V9 ront'rol g rid load 

VS, V9 g rid circuit return. 

A ntenna change-over. 

Antenna change-over. 

L3 ant. coupling w itching. 
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c. PARTS DATA-Continued: 

ll c f. symbo l Signa l Corp~ 
stock No. !\a me o f part and description Function 

S3. 1 B, ' .... 329825- 62.9 .. . . Switch Assembly: 5-section cerami c wafer type, less index 
pl ate ; 6-positi on through 360°; shi eld disc between sec-
tions 4 and 5. Specia l . . . .. . ..... . . .. . . . . ..... ... ... . L3 ant. coupling switching. 

L3 plate switching. 
S3.3 A' .. . . . . 
S3.3 B,C' 

329825- 62.9 
329825-62.9 
329825-62.9 

Part of S3.1 . . .......... .. .. ......... ....... ....... . 

S3.4 A' 
Part of S3. 1 ..... . . . ....... .. .. .. . .. ......... . ..... . L3 plate switching. 
Part of S3.1 .... . .. . ........ . ..... . . . . . .. . ......... . C45, C46, C47, C48, C49, 

C50 selector. S3.4 B,C' 329825-62.9 Part o[ S3. 1 
C45, C46, C47, C48, C49, 

C50 selector. 
VS A' . . . . . . . . . . . . . . . . . . . . . . . TUBE: }AN-807, VT-100 . . . . . . . . . . . . . . . . . . . Transmitter final amplifier. 
VS B,C . . . . . . . . . . . . . . . . TUBE: JA T-807, VT-100-A . . . . . . . . . . . . . . . . . . . . . . . . . Transmitter final amplifier. 
VS B,C' . . . . . . . . . . . . . . . . TUBE : JAN-807, VT- 100-A . . . . . . . . . . . . . . . . . . . . . . . . . Transmitter final amplifier. 
V9 A' . .. .. .. .. . .. .. .. . TUBE : JAN-807, VT- 100 .. .. .. .. .. .. . .. .. .. .. .. .. .. . Tran mill er final amplifier. 
V9 B,C' . . . . . . . . . . . . . . . . TUBE: JAN-807, VT-100-A . . . . . . . . . . . . . . . . . Transmitter final amplifier. 
V9 B,C' . . . . . . . . . . . . . . TUBE: JAN-807, VT-100-A . . . . . . . . . . . . . . . . . . . . . . . . . Transmitt er final amplifier. 
---~----~~--~--~~--------------------------------------~--- . L .Appl 1cs onl y to mode ls 111d 1cakd. 

'Appli es onl y to mod els indica ted on O rd ers Nos. 32780- P hila- 43 and 3278 1- P hi la-'13. 

46. Antenna Coupling Stage ( fig. 39 ) 

a. FuNCT.IO OF STAGE. Through a separate set 
of sliding contactors on p late lank coi l L3, antenna 
coupling is varied to correspond with the operating 
frequency selected. The channel is selected on switch 
section S3 .1. P late tank coil L3 is connected to the 
antenna lhrongh antenna amm tcr M l and a series­
resonant circuit compri sing fixed capacitor C43, 
anlcnna-tuning capac itor (44, and anten na-loading 
co il IA. IJoacl ing in ductance is varied by ix sliding 
coutactor · on coil lA selected on swilch secti on S3.2. 
During reception, the transmitter contacts in relay 
R Yl a rc open. 

. b. METER FUNCTIO NS. Antenna ammeter, meter 
M l , indicates when the antenna-loading circuit is 
tuned to resonance by proper setting of capacitor C44 
and slid ing contacts of loading coil L4. Resonance is 
indicated by a maximum r-f current reading of meter 
M l. 

c. REPAIR DATA ON TRA NSMTrTER ANTENNA 
S TAGE. T he components of the antenna stage require 
careful checking to be certain that they will perform 
adequately. Because of the fact that the circuit is 
sim ple, it is necessary that continuity shall be com­
plete andlhat parts function smooth ly. In figure 13, 
t ransmitter presetting chart g ives data on aclj u ting 
the antenna coil to proper operating frequencies. R e­
pair procedure requires that the :following poi nts be 
carefully checked: 

( 1) heck switch ·ectiou S3 .l. See that contacts 
are cl ean and that they engage positively. 
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(2) Check meter Ml to make sure that it func­
t ions correctly. Check ·with exterior meter. 

( 3) Check antenna coil L4 fo r continuity in all the 
assigned frequencies . 

( 4) Check capacitors C43 and C44. Make sure 
that the dial read in o·s on C44 correspond to the fre­
quen ies shown on the frequency meter and frequency 
indicat d on crystal in the channel being tested. 

( 5) Make sure that antenna is not grounded. 

( 6) Check action and contacts of relay RY l. 

(7) Check contacts between p in s No.7, No.9, and 
No. 11 of plug PLl. 

(8) If no current read ing is obtained 
meter, make carefu l check of c il L4. 
shorted replace. 

on antenna 
lf open or 

d. R EPLA CEMENT OF ANTENNA-LOADI NG CoiL 
L4 (fig. 43). ( 1) U nsolder the six leads to the coi l 
studs and the two leads on the lugs mounted on the 
coil form. 

(2) Loo en and remove the thr c screws holding 
the co il fo rm to the chassis. 

( 3) Loosen tank co il L3 enough so that it can be 
shifted diagonally to the left.' Do not remove nuts 
compl etely, but only sufficiently so that coil can be 
eas ily shifted. 

( 4 ) Holding tank coil L3 to one side, slip · out 
antenna-loading coil L4. With coil L3 in the slanted 
position, slip new coil L4 into place and tighten clown 
firmly, but do not crack ceramic base. 



TO C53 

MOD POWER 
AMP STAGE 

C43 
200MMF 

C45 8- 150 t-.lMF 

C46 8- 150MMF 

C47 B- 150 MMF 

ANT. 

C48 8- 150MMF 
L4 

133.2iJ H 

C5 1 
70MMF l 

(i) ON 8C - 669 -A, SOME UNITS 
HAVE METER Ml CONNECTED 
ON THE ANTENNA SIDE OF COIL L4 

NOTE: * IS SYMBOL FOR FIXED CAPACITOR 

C 4 9 
C50 

#IS SYMBOL FOR VARIABALE CAPACITOR 

8· 150MMF 
8- 150 MM F 

TL 19713 

F igu.re 39. R adio R cceivc·r and Trans1nil/ cr B C-669-(*) , trans111itter anlemw conp/in g stage, schematic diugro·m. 

e. 1 "wrs DA TA. 

Ref. sy mbol Sign:1 l Corps )Janw of part and description Function 
stock No . 

43 . ... . . . . . 3D9200-37 ..... CA P ACITOR: 200 mmf ±So/o; 1,430 vac'v; 3.5 amps 
r- [ t@ 3,000 kc; molded mi ca . . . . . ... . . . . . . . . . . . . . . . . Shunt capacitor [or C44. 

C'l4 . .. .. .. . . 31 925CV- l .... CAP AClTOl'-: 11 mmf to 250 mm f ; variable, air • • 0 • • Transmitter ant. luning. 

L4 . . . . .. . . . 3C4003- 1 .. .. .. CO IL AS. EMBL Y, r-f: 133.2 mh; special . . . . . . . . . . . . Transmitter ant. loading. 

?vll . . . . . . ... ' 3F5 ll . . . . . . . . . AM:ME TE IZ: 0 to 2. 5 amps r-f; therm ocouple type; 
accuracy ± 2'fo fu ll scale to 6 me . . . . . . . . . . . . . ' . . . .. Ant. current indicator. 

RYJ A, '* ... 227638.3/1 . .... RELAY: DPDT plus one set of normally open contacts; 
coi l 115 v, 60 cps ac; special . ..... . ........ .. . .... .. Antenna change-over. 

IZYl B* ' 0 • • 227638.3/ 1 . . . .. RELAY : DPDT plus one set of normall y open contacts ; 
coil 115 v, 60 cps ac ; special . . . .. . . . . . . . . . . ...... . . Antenna ch::mge-over. 

S3.2 . . . . . . . . . 329825-62.25 . . . SWlT 1-1 ASSEMBLY: single-section ccrruni c ; 6-po t-

lion through 360° ... ..... . .... . .. ........ . . .. . ... . . L4 switching. 

1 Applies onl y to mod els 111d1C:tted. 
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47. Low-level Microphone Voltage Amplifier 
stage (fig. 40) 

a. FuNCTlON OF STAc;E. Thi s stage consists o[ 
a low-level microphone voltage amplifier. Driver 
Tube (JAN-l 2J5GT V ll ) (VT-135), amplifies 
low-level microph one vo ltage, 1 roviding a voltage 
sw ing sufficient lo clri ve th e mod ula lor power stage. 
(Sec ftg s. 48 and 49.) 

( l ) uclio sr eech currenls enlcr through contacl 
C in p lug I L3 and fl ow through primary of trans­
[ormcr T10. These currenls arc shun ted by resisto r 
R52. 

(2) Tncluccd a udio vo ltage appear ing across sec­
ondary of Lran s(o rmer TlO is cli vid ccl by r 'Sistor s 
H 55 and .R56. Part o( Lh e voltage is impressed on 
grid of tube V11. 

(3) The volt<1ge drop across r es islor 1~58 biase · 
the calhodc of tube V 11. Capacilor '64 together 
with r sistor R57 make a bypass capacitor unneces­
sary a ross R 58. 

( 4 ) Plale voltage comes throug h Lh c p rima ry of 
transformer Tll and r esistor 1~68, and is fi llc recl by 
capacitor C71. 

b. REPALR DATA ON T HANSM lTTER MODULATOR 
AND LOW-LEVEL MICROPHONE VOLTAGE AMPLIFIER 
STAGE. The R emote Control Un it RM- 21- ( *) and 
handsel or headset use l in ch eking must be in good 
working order. R epair here concerns only the driver 
stage of the transmitter mod ula tor. Therefore, the 
only lefecls to be considered are within Lhc stage it­
sci I. T he cond itions under which cl ef ecti ve opera­
li on or non or erati on of the transmitter originat in 
lhe driv 'r stage a re a follows : 

( 1) H no p late voltage a ppea rs on plate of tube 
V 11 , check as follows: 

(a) Check il1 c primary of transformer Tll. If 
open or ·ho1ted, replace the transfo rmer. 
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(b) Check capacitors C68, 6l , and C7 J. If 
short ed, rq lace lh cm. 

( c) Chc~k r 'Sistor R65, R66, and R6 '. If open 
or shorted replace lhcm. 

(d) Check the tub . Heplace it i£ defective. 
(2) J[ there is failure o[ modu lation at the handset 

or headset, check fo r the fo ll owing possible causes 
o [ trouble : 

(a) There may be no B+ on Lermin al B of trans­
former T9, or on contact 10 of plug PLl. R eplace 
any cle:f cctive part. . 

(b) The coi I of relay R Y2 may Jp open. Re­
place if defective. 

(c ) l ~c s i s lo r 1 ~50 may be open. H cplacc i[ defec-
ti ve. 

(d) LJrimari es or secondaries of. transfo rmers 
1'10 or T ll may be open. 

(e) Check capacilors 65, 66, C68, '69. 70, 
an cl C71. J [ clef clive, replace. 

(f) Chccl< r esistors R 55, R58, R59, R.60, 1 ~6 1 , 
1 ~62, R63, H65, "1<.66, R67 , R68, and H69. Tf open. 
replace. 

(g) Check continui ty o£ circuits. 
( 3) If speaker operates on receiver but not on 

sidetone, check the fo ll owing possible causes of 
trouble : 

(a) Resislors R22, R53 , or R54 may be open. 
heck ami replace i ( clef eclive. 

(b) Check contacts of r elay RY2. If open, re­
place. 

(c) Check contact of pin N o. 6 f SO l and PLl. 
(S id clone conlrol 1 ~53 must be tuned to OFF posi­
Lion. ) 

( d ) Check capacitor C67. f ( open, replace it. 

No /e. \11"ak sure th at shielded lead from contact C in PL3 
lo poin t No. I of transformer TIO is solidly g rounded, other­
wise mi crophone wi ll pick 11p no ise and hum. 



V II 
JAN-12J5GT 

(VT-135) 
DRIVER PL 3 ,. -------:1 

PIN C - -- -- -, I 

R52 
33J1. 

100 .0. 

I 
1TIO Til 

......-------TO V1 2 B Vl4 

6 

R70 
IM 

I 
-

C7 1 
8MF 

.. 

C72 

40MFI 

210 v D-C * 

* sv o-c 
IM 

12.6V A-C 

40.0. 

SYMBOL FOR FIXED CAPACITOR . 

I OHMS. 

50M 

290M 

C65 

CONTROL GRIDS 
(PINS 5) 

0 .002MF 
TO Vl3 B Vl 5 

CONTRO L GRIDS 
( PIN S 5 ) 

TO CATH ODES 

(PIN S 8) 

* TRANSMIT POSITION 

FOR TEST CONDITIONS 
SEE PARAGRAPH 23. 
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TO 
POWER 

AMP 
STAGE 

l' ignn' 40. l?adio RecrivPr and Trauslllil'er HC-669--(*), 11/ 0dlt!ator /07CJ-fpve/ 111irrophonr voltage 
a:mp/ifier stage, sche111al·ic diogra111. 

( PAWl'S D ATA. 

Ref. symbol 

C64 . .. .. .. .. 

72 .. ...... . 

R52 

R52 
RS5 

R56 

R57 

1\58 

H70 

T IO 

. .. . . . . 

. . . .. .. . ' 

.. .. .. .. 

. . . .. .. . . 

V 11 ...... .. . 
V11 'B, * .. . 

Signal Corps 
stock No. 

3DAS00- 73 .. 

3DB40- 17 

3260 10- 18 

326010- 18 . ... . 
326010- 18 . . . . 

326650-45 . . .. 

326725- 17 ... .. 

324525 . .. ..... 

3/.6 100- 34 .. . .. 

2Z 063 1.-15 

- ~ Applies onl y to mockl s 111d1c:tted. 

J'\a mc of p~1rt and description 

CAI A !TOR: 0.5 m( -f-14% - 6o/o ; 200 vcl cw; paper, 
oil -fill ed ; bathtub type .. . ... . ...... . ........ .. ..... . 

CA P A !TOR: dua l ; 40 mf, -f-65 o/o - 0; 100 vdcw; dry 
electrolytic tubu lar S-pin plug- in ... . .......... . .. . . 

RE Sl STOH: 100 o.hm s ± IOo/o ; 0 wal t ; in sulat ed wire-
wound . . .. ... . . . . .. .. ... .. ............. .. ..... . .... . 

REST TOR: 35 ohms ± JO % ; 2 wa tts ; insulated ·carbon 
RESl STOR: 100,000 ohm s ± 10 o/o ; 0 watl'; insulated 

carbon . .... . . . ... . ... . . . ........ ... .... . .... ... . . .. . 
RESISTOR: 50,000 ohm s ± 10% ; 0 watt; insulated 

ca rbon .. . .......... .. .......... . .. . ... . ............ . 
· RES I STO I~: 250,000 ohm s ± 10o/o; 0 watt; in sulated 

ca rbon . ...... . . .... ........ .. .................. .. .. . 
·I~ES 'I STOR: 1,000 ohms ± 10% ; 0 walt ; insulated 

cad)ou . . . . . . . . . . . . . . . ......... .. ..... . . . .. .. .... . 
R'ESTST O R: 1,000 ohm s ± 10% ; 2 wall s ; insulat ed wire-

wound . . ......... . ........ . . , , ...... . .... .. ...... . . 
Tl,A ISFORMER : mi ct·oph one ; pri to ma tch 400-ohm 

carbon microphone ; sec to mat ch single class A g rid; 
metal case . ........... . ... . .... ... . .. . . .. .. . ...... . 

TUBE: J !\ N-12J5GT, VT- 135 .. . . ................. .. 
TUBE : JAN-12] 5GT, VT- 135 .... . ........ .. .. .. .. .. 

Fun ction 

V1 1 cathode bypass. 
Vl2, V13, V14, VlS, 

ca thode bypass. 

TID pri load . 
Tl 0 pri load. 

V11 input voltage divid er. 

V ll grid load. 

VII g rid ci rcu it f1 l tcr. 

Vll cath ode bi as. 
Mic voltage filt e1· 

dropping. 

Microphone T- 24-( ) 
input to V11 grid. 

Modulator driver. 
Modulator driver. 

attd 
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48. A-f Power-amplifier Stage of Transmitter 
Modulator (fig. 41) 

a. FuNCTIO N OF STAGE. Tubes JAN-6L6G (V12, 
V13, V14, and \115) operate in push-pull as a class 
AB 1 a-:f power ampl ifi er. 

( 1) Amplified audi o voltage across the primary 
o[ transformer T11 tran s fer to the secondary which 
has a grounded center tap. A udi o ·wings alternately 
to each half of the secondary. ne side of: the sec­
ondary connects to the control grid s o{ tubes V12 and 
V 14 · the other side connects to the control grids of 
tul e~ V13 and V15 . Grids are 1 ypa. sed by capacitors 

C65 and C66. 
(2) Bias voltage fo r the mod ulato r tube cathoclr 

and microphone is provided by resistors :R59 and R70 
through the primary of t ransform er T10. Capacitor 
C70 bypasses the cathodes ; capacitor C72 filters 
microphone voltage. 

(3) · Modulator plate voltage is supplied through 
res istor. R66 and meter shunt res istor R63, through 
the center-tapped primary of t ransformer Tl2, and 
through parasit ic suppressor resistors R69, R60, R61 , 
and R62. Voltage is filtered by capacitor C68. 

( 4) Screen voltages arc furni shed through resis­
tor R65, then filt ered by capacito r C69 and bled to 
the cathode by resistor R67. 

( 5) The secondary of mod ulation transforn'Jer T12 
onnects in seri es with the high-voltage plate power 

su pply of amplifier tubes V8 and V9, through con­
tact No. 11 of plug PLl and socket SO l. As a con­
sequence, a-f: fluctuations in the secondary result in 
proportional fluctuatio.n s in the plate :'oltage of the 
power-ampli fier stage. T hese fluctuatwns ~ause the 
'transmitter output power to vary correspondmgly, de-
veloping a modulated radio-freq uency can:ier. . 

(6) A sideton e circuit is provided to momtor auch.o 
modulation. A portion of the modulator' s output Js 
drawn from the primary of transformer T12, fed 
through resistor R54, through sid tone volume con­
trol RS3, through contact No. 6 of plug PLl and 
socket SO l, and fll1 ally through resistor R22 to the 
grid of receiver audio power output tube V6. Audi 
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n1odulation can then b heard either in speaker LSl , . 
if it is connected while the transmitter is modulated, 
or in head. ct or handset. 

(7) Meter M2 (Jigs. 48 and 49), in position 1, is 
in series with the high-voltage plate supply circui t of 
modulator tubes Vl2, V 13, V14, and VlS, ancl indi ­
cates modulator plate cnrrenl. Jn this case, R63 is 
a shun t resi stor. 

b. REPAIR DATA ON TRANSMITTER MoDULATOR: 
AUD [O-PHEQUENCY 'PowER AliH' LJFJ ER STAC ie. It is 
assumed that Remote Control U ni t RlVI-21-(*) and 
headset or handset are in good \\'Orking orde r. The 
possibl operating di fficulti es consi dered here arc 
only those o[ th e a-f ampl ifier stage with its four 
Tubes J A N-6L6G in push-pul l parall el. Tubes must 
be matched for performance. Likewise, it is neces­
sary that the thcr components in this stage, such as 
tran sformers, capacitors, and resistors, shall b ~t VC 
balanceu values. Voltage and t·c. istancc measure­
ments must be checked carefull y again st the charts. 
(Sec fi gs. 19, 20, ancl 23.) 'heck the performance 
of the unit against a spare unit after repairs have been 
made. T he t roubles encountered in this stage, apart 
from the pedormancc drficiency indicated on the test 
in st ruments, are as follows : 

( 1) \ i\T atch out fo r soft tubes, microphonics, and 
other substanda rd conditions. 

(2) If no pla te or scr en voltage appears on tubes 
V l 2, V13, V14, and VlS, check the following: 

(a) Check the entire stage for continuity. 

(b) Check transformers Tll and T 12 for conti ­
nuity. If: defective, replace. 

(c) Check capacitors C65, 66, 68, C69, C70. 
71, and C72. If defective, replace. 

(d) Check resistors R59, R60, R61, R62, R63, 
1{64, R65, R66, H67, R68, R69, and R70 for opens or 
shorts. Replace ddcctiv 1 arts. 

(e) Check meter M2 in all three positions against 
external meter. Replace if defective. 

(f) Make sure that both relays I Y l and RY2 
operate. 
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~ 
t-.) 

1.3M 

(300V D-C] 
40M 

[4oov D-cJ 
45M 

TO VII PLATE 
MOD. DRIVER STAGE ....------, 

( PIN 3) 

FOR TEST CONDITIONS 
SEE PARAGRAPH 23. 

NOTE: * IS SYMBOL FOR FIXED 
CAPACITOR. 

M • I,OOO OHMS . 

TO T 10 
(TERMINAL 6) 

6.3V A-C 
OPEN 

12511. 

12.6 v A- c 
4011. 

p 

B 

C71 

BMFI 

1.3M 

R6B 
IOM 

• 

(300V D-CJ 
40M 

[4oov o-cJ 

45M 

C66 
0.002 

MF 

I 

V12 
JAN-6L6G 
(VT - 115-A ) 

POWER AMP. 

3 

4 

V13 
JAN-6L6G 
(VT -115-A ) 

POWER AMP. 

4 

3 

6.3 V A-C 
OPEN 

[2 2 .5v D- c ] 

1251"1. I. 3M 

RS9 
5011. 

R62 
5011. 

C69 
SMF 

C3oov D-el 
40M 

C4oov D- cJ 
40Il. 45M 

4 

4 

Vl4 
JAN-6L6G 
(VT -115-A) 
POI'IER AMP. 

VI S 
JAN -6l6G 

(VT -115-A) 
POWER AMP. 

R65 
5M 

R60 
5011. 

R54 
220M 

R53 
lOOM 

C67 
0 .02MF SIDETONE 

~r~r··..~ (T~:~>' 
RY2 

Tl2. >-------------• TO PL I 
-" (PIN II) 

TO PL I 
,------------1~ (PIN 7) 

M2 
0 - 15MA 

0-300MA (WITH SHUNT) 
D-c 

TO PL I 
\rlt--------~----1~ (PIN 9) 

R66CD 

C68 
BMF 

I 
CD R 66 o 

TO PL 2 
'----~ (PIN M) 

6 .3V A-C 
OPEN 

(22.sv D-cJ 
125 .n 1.3M 

300V D-C 
40M 

[400V D-C) 
45M 

MODELS BC-669 - A S B - 5001"1. 
MODEL BC-669-C -40011. 

6 .3V A-C 
OPEN 

[ 22 .5v D-e] 
1251"1. 

VALUES IN [ ] ARE FOR 
TRANSMIT OPERATION. 
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Figure 41. Radio Receiver and TraHslllitter BC-669-(* ), modulator class ABl-af po~t•er-amf'/ijie1· stage, schematic diagra111 



( . P ART S I)AT A . 

Rc L symbo l Signal Corps 
stock Ko. 

C65 A* 3D t\ 2- 73 

C65 B, * 31)A2- 73 

C65 C* 3DA2- 73 

C66 A* 3DA2- 73 

C66 B,C* 3DA2- 73 

C66 * 3DA2-73 

C67 A,B* 3DA20-45 

C67 C* , 3D A20-45 

C68 31 B8-38 

C69 3D B8-38 

70 3 DB-l0- 17 

C71 .. . . ···· · 3DB8- 38 

i\1[2 .. . . . .. . . 31'90 1E5-4 

R53 21:7271- 1 

R54 326722- 6 

R59 . l/:6005- 34 

R60 . . . .. .. .. 326005-3-t 

R61 ..... ··· ' 3Z6005-34 

R62 326005-34 

R63 37.5CJR3- 5 

R64 3Z.'iCJil3-.'i 

R65 37. 6 500-7-~ 

R66 A,B* 326050- 64 

R66 * 37.6050-6-~ 

R67 ... . . . ... .l7.M40- 17 

R68 3Z6610-70 

1~69 37.601 2 A 5-4 

S5. 1 329825- 80.1 

S5.2 329825-80. I 

Tll 229636.1-t . ... . . 

t Applies only to models ind i ra~cd . 

:\amc of pa rt ;mel dc!=cri pt ion 

CA l) AC ITOR: 0.002 mf ± 10o/o ; 500 vdcw; molded mica; 
postage stamp type .... . . ... . .. . .. . . .. ...... . .. . ... . 

CAP ACITOR: 0.002 m f ± 10o/a ; 500 vclcw; molded mica; 
postage stamp lype .... . . . .. . . . . ... . . . ...... .. ... . . 

CAP A I T O H.: 0.002 m f ± 20 o/a ; -100 vdcw; molded 
paper . . . . . . . . . . ... . .. ..... . . . . .. ... .. .. .. . ... .. . . 

APAC IT OR : 0.002 m[ ± 10o/a ; 500 vdcw; molded mica; 
postage stamp type .. .. . .. . . . .. . . . ... . .... . ... . .... . 

'A P AClTOR: 0.002 m f ± lO'fa ; 500 vdcw ; molded mica; 
postage stamp type . . . . ..... .... . . . .... .. ......... . . 

CAP A CIT OR : 0.002 m f ± 20 o/a ; -100 vdcw ; molded 
paper . . . . . . . . . . . . . .. . . .. ...... . . .. .... .. . . . 

'A P A CI T OR: 0.02 mf +ZOo/a - 10'fa ; 600 vdcw; molded 
paper . . . . . .. . .. . . . ... . . . ... . .... .. . . ... . .... . . .. .. . 

CAPACTT OR : 0.02 m f ± 20 o/a ; 600 vdcw; molded paper 
Ct\ PACTTOLZ: 8 m ( + 1-lo/o -6o/o ; 1,000 ,·de\\' ; oil-fdl ed : 

metal case .. . . .. . .. . . . . . .. . .. . .. . .... . . · . . · · · · · · · · · 
'A P AC l T OR: 8 mf + 1-to/a - 6o/a ; 1,000 vdc,,· ; oil-fi lled ; 
me1al case . ... . .. .. . . . . . . . ..... . . . . . .. ... . . . . · · · · · · · 

CAPACTT OR , dual : 40 mf +65% - 0 ; 100 ,·dew; metal 
case . . .. . . .. ... . .. . .. . . .. ... .. . . ... . . . . . .. . . 

CAP A CIT OR : 8 mf + 14o/a - 6o/a ; 1,000 vdcw; oi !-
fi lled; metal case .. . .. . . .. .... .. . . . . . .. . . . .... · 

M' JL U AMET E R: 0- 15 ma d-e movement; 6.66 ohm s 
internal resistance ; 0- 300 ma d-e w ith external shunt ; 
accuracy ±2o/o fu ll scale; special .. 

R ES lST O R: 100,000-ohm potentiomete r ; carbon ; 3-term-
inal ; specia l ..... . .. .. .. . .. .. . . .. . ..... . . .... .. . . 

RI':S I T OE: 220,000 ohms ± 10o/o ; 1 wall; in sula ted 
carbon . . . . . . . .. . .. .... . . . . . . ... . ... ... . . 

n ES I ST OR: SO o.hms ± 10o/a : 0 watt ; insulated \\' ire­
wound .. . 

H ES ISTOR: 50 ohms ± IOo/a ; 0 \Yatl; in sulat ed wire-
wound .... . . . . . 

RESI ST O R : 50 o.hms ± ]Do/a ; 0 watt; insul a! d wtre-
wound . . . . . . . . .. . . . . .. . . . . ......... . . 

R ES fST O R: 50 ohms ± lO o/o ; 0 \\'a ll ; insulated wi re-
wound . . ... . . . .... . . .. . .. ..... . . ... .......... · · 

R E I S TOR: 0.351 ohm ± 0% ; meter shunt for 300 
ma range; special .. .. . .. .. . . .... . . ... . . 

RES ISTO R: 0.351 ohm ±0o/o ; meter shunt (or 30P 
ma range ; S[)ecia l ......... .. .... . ... . . .. . . ... . . 

RF.: TSTOR: 's,ooo ohm ~ + lO o/r ; 200 watts; vit t·cous 
enameled wire-wound . . . . . 

REST 'TOH : 500 ohms -j- lO o/a ; 50 watt s ; wi th -!00-ohm 
tap ; v itreous enameled w ire-wound; special ... . . 

RE I ST OR : 400 ohms ± lO o/o ; 50 walls ; ,·it reous 
enameled . . . . . . . . . . .... . . ... .. . . 

HE STST OR: 40,000 ohm s ± IOo/o ; 20 \\' a lt s, vitreous 
enameled w ire-wound . . . . . .... . .. . .. . 

l~E. l ST OR : 10,000 oh ms ± 10o/o ; 10 watt s ; vi treous 
enam le I wire-wound . . . . . . . . ..... . 

RE S IST( 1\.: 12S ohm s + IOo/o ; 10 watts ; vitreous 
enameled wire-wound . . 
WTTCH : 2-polc bakelit e ro tary wafer type ; index plat e 
3-po it ion thru 120 ° ; special . ... . . . . . . .. .. . . . . . 

SWlTCT-1 : 2-po\e bakelit e rotary wafer type ; index pla te 
3-position th ru 120°; special . . . .. . ..... . .. . ..... . 

Tl ~ 1\ NS I<'OR ME R: int erslage; pri to match single 
10. 00-ohm r lass /\ plat e ; sec to match T'-P . cia. s A 

F unction 

V 13, V 15 contro l gr id by-
pass. 

V 13, V 15 control grid by-
pas . 

V 13, V IS cont rol g rid by-
pass . 

V 12, V l4 control g r id by-
pass . 

V12, V 14 control g rid by-
pass. 

V 12, V 14 control g rid by-
pass. 

V2 plate supply fi lter. 
V2 pla te supply fi lter . 

Xmtr pla te supply filter . 

Xmtr screen supply filter . 
V l2, V l 3, V 14, V JS ca th ­

ode bypass. 

V ll plate supply filt er. 

V S, V9 plate a nd gr id cur­
rent. 

S idetonc volume. 

S idetone coupling. 

\' 12 pla te suppressor. 

Vl-t plat e sup) ressor . 

V IS pla te uppressor . 

\'13 pla te suppressor. 
·~ 1 od pla te mrcnl hun t for 

M2. 
P -a pla te cutT nt. shun t for 

M2. 
V l 2. V 13, V 14. \T I S screen 

dropping. 
\ ' 12, V l -~ control g ri d by­

pass. 
\ ' 12, V l-t control gri d by­

pass. 
V 12, V l 3. V l-t, V J.'i screen 

bleeder. 

V I I plate filler dropping. 
V 12, V l 3. V14, V l S ca th ­

ode bia . 

M2 circui t selector. 

M:Z circuit selector. 
Tnte rstagc, \ .. 11 pla te to 

\ ' 12, V 13, \1 14, VJ S 
grids. 
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c. PARTS DATA-Conlinuecl. 

Ref. symbol 

T 12 ..... . . . . 

V 12, V 13, 
V14, V lS. 
V12 1 ~,C* 

\1 13 B,C* 
V l4 J3,C* 
V l :i H,C* 

Signa l Corps 
stock No. 

2Z963-U4 

2.J 6L6G 

2.J 6L6GA 

.\fame of p~t r t and de:-;c1·iption 

TRt\ NSF ORMER: pri lo mat ch PY. 3500-ohm class 
A B plat es; sec to mat ch 2,000-ohm class linal amp 
pla te; metal case . ...... .. . .. . . 

T U llE : J AN-6L6G, V T- 1.1 5- A; octa l base ... . 

TU 1 3 1 ~ : .J AN - 6L6GA .... . .. . 

--·-------~---------~ ---------
Appli es onl y to models •nd1cated. 
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Function 

11odulalion, V12, V l3, VJ-1, 
V l.S, plates lo \i 8, \il) 

plates. 
Modulator power 0 111 pn t. 

Mod ul al r power on lpnt. 



SECTION IX 

SUPPLEMENTARY DATA 

49. Initial Repair Procedure Chart 
(), . . RESUJVI. E 0 1' GENERAL I NSTRUCTI ONS. ( l ) 

Visual in spection . 
(2) Check power circuit. See that equipment can 

be connected without possibility o[ damage. 
( 3) Locc1li ze trouble. This is espec ially important 

when troul le is not simpl e. 
( 4) Locate defective part or par ts. 
(5) l-!.ep lace defect ive part. 
( 6) Check over-all performance. 
(7 ) n epcat all foregoing steps if over-all perform­

ance is un satisfactory. 
b. V ISUA L I NSPECTIO N. ( 1) Check for broken or 

burnt-out tube., for any loose connections broken 
~ ' 

wires, or other breaks. Make your own tube check-
sheet and r ecortl results. 

R ECEIVER 

V l V2 V3 V4 

TR:\ NSMI T T E R 

VlO V8 V9 

MO D U T,i\T O n 

V II V 12 \1 13 V 14 

(2 ) S c that everything is in its proper p lace. 
(3) ln sp ct the following fo r dirt or moistme. 
( a. ) E ntire unit. 
( /; ) apac itors, c: pecially those in i- f circuits 

across high-im pedance circui ts, or circuits hav ing high 
a-co r d-e voltage in series within them. 

(c) Wire-wound resistors, especiall y those in volt­
age-di vider netwo rks. These a re subj ect to breakage 
i f excessive moisture is present. 

( 4) Check resistances. 
(a) Check power-input circuits to : ee that equip­

ment ca n be connected w ithout possil ility o f damage. 
T est at pins o f PL2. T est a t ontacts o[ SO l. Use 

g round as poin t oE comm on measurement. 
(b) Check for correct values with charts. (Sec 

fi gs. l 5 t 23 in cl .) 

( 5) Check opera tion. 
(())) With power turned on, check glass tubes to 

see that filaments 1 ight; feel meta l tubes to make sure 
that th ey warm up. I n case of transmitter, dummy 
antenna should be properly connected. 

(b) Operate equipment in normal manner to check 
which stages a re defective. 

50. Noisy Receiver 

n. If noise continue , di sconnect antenna, and 
ground antenna po. t. H noi e stops , trouble is 

ext rna! to receiver. 
b. iVIake visual and mechanical inspections out­

lined in paragraph 47. 
c. \ i\Tith receiver volume control at maximum, 

V7 v s V6 

V J5 

«round control g rids of first audio tube V5 . If noise 
continues, ground control grids of indi vidual stages 
working toward a ud)o output. Use a 0.25-m E capaci­
tor to shunt the grids, as grounding will alter bias . 

d. Ground the control grid of mixer tube V2. 
c. If noise continues, ground the control grid o f 

each stage in turn, working toward the detector. 
:f. Ground the control grid at pin No. 4 o[ i-E am­

plifier tube V I. 
r; . If noi e cont inues , a round the control grid of 

each amplifi er stage in turn, and \\'Ork toward the 

tm xcr . 
11. Ground the control grid of the oscillator. 
i. The tage immediately following the point 

where grounding does not eliminate noise is u ually 

the seat of the t rouble. 
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j. Proceed to locate defective parts by usual volt­
age and resistance continuity tests. 

/~. If noise is intermittent, repeat the previous pro­
cedure, tapping the parts of stage being checked. 
A very gentle tap is sufficient. The part requiring 
the lightest tap to produce noise IS probably de­
fective. 

TLI9716 

Fig·nre 42. Radio Recei~er ~.11Cl Traus111iller BC-66?-(*), 
C01Tec t wa31 of 1·emoving or ·refJ/anug /!Lai c tan!?. em/ LJ. 

_ 7§ __ _ 

l. If noise is present only w)1en injecting signal, 
apply unmodulated r-f signal to antenna, with 
receiver and signal generator tuned to low frequency, 
and of sufficient strength to make receiver micro­
phonic. Ringing sounds in headphones or loud-· 
speaker should be heard when receiver is tapped. 
Locate noisy parts by careful systematic tapping. 

l·'i,qure 43. Radio Receiver amd Tmusmitte·r BC- 669-(*) 
co·rrect way of 1'emovin,1; or ·re j;Laci11iJ ante111w 

Loa:di11g co il L4. 



Fir;nn• 44. Rarii~ · R rrl'i~1~r a11d T ra/1.\' llliller BC-609- (*)-, 
· rorrrcl 7C'ay of ,·rntovm.r; or rrp/ac111g ·r-f or 

·i-f lransfonne?'S. 

Fign1'e 45.- R~d-io tRecei;e·r ami T rrms111itte·r BC--669- _(*), 
con·ect wa~· of nmoviug or ri'/J/armg ·recetver baud.mn.tch. 

TLI972 0 

F·igll!re 46. l?ad£o Rl'ceivel' and T1·ans111ille1' BC-669-(*), 
rO ITI't l 7tl!!)' of. ri' II /.OVing 01' ·rrplac·ing r.era111-ic wa.f ers 

on chmmel switch. 



MODULATOR RELAY 
SIDE-TONE CIRCUIT 6 TRANSMITTER HIGH- VOLTAGE 

TRANSFORMER PRIMARY CIRCUIT BREAKER 
PART NUMBER-RY2 S C STOCK NUMBER- 2Z7650.4 

C.P. CLARE 6 CO. 
ELECTRICAL CHARACTER ISTICS MANUFACTURER'S STOCK NUMBERS 

A 7 C- 1 ~,-443 

CONTACTS 1!8 " DIA TUNGSTEN IS GA. PALL ADIU M 
CONTACT SPAC ING .0 10 INCH .0 10 INCH 
CONTACT PRESSURE 30 GRAMS± 5 GRAMS 30 GRAMS! 5 GRAMS 
OPERATING CURRENT 0~~5±0(!,05 A~P .0035!.0005 AMP 
RELEASE CURRENT 

II II II 

FOR USE IN MODELS BC- 669 -A6B BC-669-C 

ANTENNA CHANGEOV ER RELAY 
PART NUMBER-RY I S C STOCK NUMBER-2Z7638 3 

ADVANCE ELECTRIC 6 RELAY 'CO. 
ELECTRICAL CHARACTERISTICS MANUFACTURER'S 'STOCK NO' S. 

1000-18 1004A IB 
CONTACTS PURE SILVER PURE SILVER 
CONTACT SPACING .030 INCH .080 INCH 
CONTACT PRESSURE 20 GRAMS 20 GRAMS 
PULL- IN VOLTAGE-MINIMUM 90 A-C 90 A-C 
HOLD - IN VOLTAGE- MINIMUM 75 A-C 75 A - C 

FOR USE IN MODELS BC-669-A ,C. BC-66 9-B 

TLI 9721 

F·iy·m'l' t/7 . Radio R.ccrive·r aud Trwwnilltr HC-669--(*), relays N )' 7 nnd I? Y2. 
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54 

+ 
c 72 

40MFk 

25 M 

V II 
JAN- 12J5GT 

R 70 
IM 

c 71 
T8MF 

R 69 
125Sl 

(i) IOOSl WITH DIFFERENT ISSUES OF THE SAM E MODEL . 

NOTE: 

t IS SYMBOL FOR FIXED CAPACITOR 

#IS SYMBOL FOR VARIABLE CAPACITOR 

M • 1,000 OHMS 

v 12 v 13 
JAN-6L6G JAN-6L6G 

2 7 8 (VT-115 - A) (VT-1 15 -A) 8 7 2 
MODULATOR MODULATOR 

POWER POWER 
OUTPUT OUTPUT 

R66 
soon 

551,55.2 : 
POSITION 1- MODULATOR PLATE CURRENT. 
POSITION 2-POWER AMPLIFIER PLATE CURRENT. 
POSITION 3- POWER AMPLIF IER GR ID CURRENT. 

TL 19724 

l'i.onrf 48. Radio Receive1· a11 d TraiiSIIII:tte·r RC-669-A, modnlalor serlio11, schematic diag1'01 11. 
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+ 
c 72 

40MF:f 

R 70<' 
I IM . 

Q) FILAMENT CONNECTION S ARE FOR 
BC-669 - C (ALL ORDERS) AND FOR 
BC-669 - B (ORDER NO. 327BO·PHI LA-43 
ONLYl: FOR ALL OTHER BC-669-B ORDERS 
SEE (g) '----~ 

® FILAMENT CONNECTION FOR BC -669-B '---._--+-~IIR 67 

. (ALL ORDERS) EXCEPT AS NOTED IN CD 
G) ALL MODEL j3C- 669 - B (EXCEPT ORDER NO. 327BO·PHILA·43) 

MODULATOR POWER OU TPUT TUBE DES IGNATION S 
ARE INTERCHANGED. 

@) USED ON ORDERS NO. 327BO-PHILA --43, AND 
32781-PHILA-43 . 

R 69 
125Sl 

* 15M USED ON ORDERS NO. 32780-PHI LA-43, AND 32781-PHILA-43. 

** 500Sl USED ON BC -669- B. 
NOTE: 

::;:: IS SY MBOL FOR FIXED CAPACITOR 

#'IS SY MBOL FOR VARIABLE CAPACITOR 

M> i.OOO OHMS 

** R66 
400Sl 

• 

s 5.1, s 5.2: 
POSITION 1- MODULATOR PLATE CURRENT. 
POSITION 2-POWER AMPLIFIER PLATE CURRENT. 
POSITION 3- POWER AMPLIFIER GRID CURRENT. 

TL 19725 

Pignre 49. l?od·1:o R PCeivrr oncl Tran sn1·it1 er BC- 669- 13 and - C, m odula.tor src tio11, sc ll eiii(Lfic diapra111. 
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til 
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LD 

" JAN -6SK7 
VT - 117 

P· r AMPli fiER t 'J Q, 
} l,lloi F 

V2 

JAN-6SA7 
VT-150 

V4 

JAN-GSK7 
VT -117 

l ·F "-MPL LFIER 

Y5 

JAN- 6SK7 
I YT 1171 

! 57 A· F' AM?ll f i (A 
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C26 
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I 00045 Jo4F'.t) 1 I I 
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R32 
•Ov 

l_ "' JOO? Mf 

v' 
JAN-6JS 
I VT- 9 4) 
R(C(IV(A 

O SCILLATOR 

··-"'" ) t,~ (G 

V7 
JAN -6H6 GT/G 

(V T - 90) 

2HO O£T. , NOI SE 
ll U ITER 8 A V C 

HOTE 
511512 Sll $ 1 4 515 
S I 6' 6 S 1'1 AP( 'GANG tO 

S l 1,5 3 2. Sll, Sl4, 535, 
5 3 6 6 S l 7 ARE GANGED 

S 2 I 8 S 2.2 ARC GAt:GEO 

Cll , Cl 2 8 C 13 :.RE GANGED 

TRA NS , ITT(R 
CRYSTALS 

503> ~~ 
0>-o 

,_.0>-o 
o---,0>--<> 

o-----i 0 >-----0 
C60 

0 006 
MF 

"" ""'" 

536 

< 
1-l 

R(C(IV[R 
CRYSTALS 

•o• 
R26 .,. 

f~~ 0>-<> 
0>--<> 
0>-----<> 

V6 
JAN 6 K 6 GT/G 

(V T- 1521 
A·F POWER OUTPUT 

T c29 

., 
470Jl 

VI 

I 0002 
-:- M F 

v• o 

v> 

7 7 

I 1\ 1\ 
~ILLJIL 

I J..; X ' 
f.-!.11LL! \.L... : "" rGJt---, Lf1 ______ [l: ___ r-}!j ~ 
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o----~ 

A :==.r==o "' 0-2.~ .O.MPS ( A 
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~ 
532 .., 

'33.2~: t.=: \ 
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1 1·2 ~0 

""' 

NOH ·(!) SOM£ EAR LY UNITS 1-1 .:0 0 Ml SERIES CONNEGHO .:.T X 

_l_ T 1S SY w &OL roR nxco CAPACITOR 

# IS SY WB OL f:OR VARIABLE CAPACITOR 

R43 
30M 

R 4> 
12 5 ft 

C6' 
0006 -:-

"' 

I 7~~-,L-------~-tj:::===:=t==~==l=E=f::t-.J 
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Figure 511. Ra.d-io Reccive1· a11d Tra?lsllli!/er BC-669-A, sche111alic diagram. 
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\ 

L 

LD 

NOTES 

VI 
JAN- 6 S K 1 G i / G 

t Vl · li 7·A \ 
R · F AMPliFIER 

\.!.I C6 248J'l. 
005MF o-c "' ~ l16 r I MH 

R4 
10 M "' 27M 

CD All MODELS BC - 669·C (ALSO BC-669-B ON 
ORDER NC 3270 - PHILA· .: J) C6 IS CHANG ED 
TO 0 .0 1 MF AND I S CONNECTED TO JUNCTI ON 
?OINT OF L 16 S R 3 TO GROUND . 

@ 0 006 MF USED W ITH BC - 669 -8. 

,J} 2. 5 MMF USED WITH BC - 669 -8 . 

e 0006MF USED WITH BC - 669-B 

~ 0.007 MF USED WITH BC - 669-9 

"" '~iG 

"* 
l3 

60 J.1. H 

c~ J; 
~MMF 

V2 
JAN- EISA7GT / G 

l\'i·l '50·A) 
MIX(R 

Rll 

'" 

v• 
JAN-6SK7GT/G 

( Vl·\17 · A) 
1-F AMP LIF I ER 

R l< 
I MEG 

.--
1 

I Ct9 
I 200 
I MMF 
I L __ 

V7 
v 3 JAN -6H6 GT/G 

JAN -6 J5GT/ G (VT -9 0-A) 

!V T-94·0) 2ND OET. , NOISE 

R\5 
"M 

v> 
JAN- 6 SK 7 GT / G 

( VT - 117•A) 
1ST A· F AMPLIFIER 

C22 
50 MMF 

RECE IVE R L IMITERS A. V. C . 
OSCil l ATOR ~ 

RECEIV ER 

V 6 
JAN 6K6 GT/G 

( VT·\52) 
A·F POW ER OUTPUT 

-rc29 

' C26 
52 I fV'\ 5 i O~IMF 

Vo C27 t""""""1 F--t­czw5 

R23 
470!1. 

,---

1 0 002 
-;- MF 

VIO 

,.---

~?Jli:SJ 
NOTE 

511,51 . 2, 51.3,51.4,5 1. 5 
51.6 8 5 1 7 ARE GANG ED. 

531,5 3. 2 , 53.3, 5 34,535, 
S 3 6 8 S 3 7 ARE GANGED 

S 2 I 8 S 2.2 ARE GANGED 

CU, Cl . 2 8 C 1.3 AR E GANGED 

TRANS MITTER 
CRYSTALS 

·a" ~>--0 0~-<> 

0>-<> 
0>-----<> 

s 3. 6 

~
VI VOL_ 

7 

~ 
§!K 
~

Ot-o 

51 6 Sl. 7 

C60 0>---<> 
0 . 006 

MF 

0~---<~ 

0~---<> I 'R I{ 
~ lLzJ \.1_ ' ... rfm--n~ ~_E] ___ ___ [l: r-u: 

531 [ q533 

v s 
JAN - 807 
(V T· IOO·A ) 

TRANS 

V9 

JAN- 807 
(VT-IOO·A) ~ Jl 2 

--- ____ J 

532 

,,'t~\ 
UH t==: 

F 

NOTE :*' IS SYMBOL FOR FIXED CAPACITOR. 

¥ IS SYMBOL FOR VARIABLE CA PACITOR. 

:==L=: 
:==r=: 

~ 0 

53.4 
Q. 

TRANS C 57 
50MMF 

~---=~~====~=r-r 

css 

~1 ~ 
: ; :1 24 6 8. 10 

1
0 6 6 6 6 

S O I I 3 5 7 9 

~62 
50M M F 

9 9 9 

I'~~M·=-----t!:::==$==:===:=~=i=¥-J 
ro·~~6 

~ -:-
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Radio Receivn n11d Tra1'1smit lc•· BC-669-B and -C, sch ematic diagrm>L-
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REf 

REf VALUE 
RATING 

SYMBOL 
!07.6 l,llol f 

C1.t 

c,. z 107.0 loCMf 

c, .J 107.6 II.Vf 30QV0CW 

c2 
Q, Oia 1Af 

C3 6
_

25 
L•lotf (VAIHABL£1 

~00 vocw 
1 000 L•Uf 

c, G~Z5 1.111F (VAAI J. BL£ 1 
c, 200 vocw 

Co 
GC-66;- A, 

I "' 
400 vocw 

ec -659-6 . 

S~BOL 

c,3 
c,, 

C55 
c,.,. 

c5, 

C51J 

~9 
C&o 

Co• 
C&2 

Coo 
0 . 05 lolf 400 vocw 
OC-069-C . 
0. 01 'u r •DO vQC'il 

REf 
SYMBO L 

c, o.oz ur 400 vocw 

Cg 
0. 1 IJF 

C9 
SC-669- A 

AIIO -C . ~00 vocw 

., 

.2 
R3 

•• 
J Mlolf 

OC-669-B. :H)O vocw 
2 - ~ ..o,~F . 

c ,o 
6-25 Ulotf I V-'RUt'L( J 

c,. 6
_
25 

U\:f fV,I. R!A8lE I .00 vOCll 

Cl2 
o.os wF 400 voc• 

C, 3 
o.ot- .,., 6()QV.0CW 

c,. o.02 ur ~00 VOCI 

c, ~0 "'"' 500 voc• 
c,o ~U\\F 400 vOCW 

,,, o.ot- .., , 4oo vOCW 

c,a Q.3" " ' 500 vocw 

c,g 200 vvr ~ vocw 

C20 
4:(}0IJIJf !iOO VOCfl 

C2 1 
5() L'VJ ~o voc« 

en ~J. Iol\lf 400 vocw 

C23 
Q.O: uf 400 VOC fl 

'2• 
0 1 "'f 5(1QV0CW 

C2~ 
Q,{l!l IAf 600 VOCIII 

' 26 
~ . ooo · ~~.~r 

C27 
ec-669- A :.r~o ~ VOC'II 
-C. 7, 500 ~~~~f 

SC-66;,-B . •~0 vOC"' 
7. 000 L'\'f 400 vocw 

C;-:J 
Q, l \If 2.~0 vOC H 

C21) 
2.G00 o,~\'f ~0 vOCN 

Coo o.o!l "'' 600 vocw 

C31 
" ,000 ,tJ\If 400 vocw 

C3, 
Q,05 Llf 600 vocw 

CJ3 
o.o2 ·Ar 500 voCN 

c.).; .:~ ~·vf 300 VOCI¥ 

CJ5 
380 M\lf !;.00 vDCfll 
100 WAf 

C:;u G-25 JJo.(f ( VARt.,BL { ) 

C37 soo vv.r 
~00 VOC N 

'"" 6
_25 tJ~'f (VAPIABL£1 

C39 ~0 VOCN 

c,o 
t OO M<.tf >~00 vocw 

C.: r 
Q. 05 ,tf 500 vocw 

c,z l . !i00 IJ I~ F I ,430 VAC« 

C..:::~ 
200 II~A f 
t l -::!50 Wolf ( VARI ABL(I 

C.;4 S- l50 lo!Yf ( VAR I ASLE I 
C.;!J B-! 50 t,~Mf ( VARIABLft 
C..o B- ISO M.ldf ( VAR I .&eLO 
c,, 

c.a 
B- ! 50 I.!Mf i VARIABLE l 

' • 9 
S-!50 1.1.'-lf ( VARI.ABLD 

cso 
9- !50 Vlolf ( VAR I AB LE) 

r, 140 VAC.W 

~ · 
70 rJ.Mf 2 . 500 voc• 

C52 
2. 000 Mr.lf 

.5 

.6 . , 
•a 
•o 
"•o ., 
.,2 
.,3 .,. 
•• 5 
.,6 ., 
"•a 
R,g 

.20 
021 

.22 
023 
R24 

R2~ 

R~t,i 

.21 .,., 

. 29 
R:;o 
Rj t 

.32 

""" · 3• 
035 
.36 
037 
R:;s 

.39 

"•o 
R, , 

"•2 
•• 3 ... 
"•5 
.46 .,, 

VALUE 
RATIIIG 

2.000 M!AF 2 . 500 vocw 

2, 000 JJMf 2.m vocw 

(',000 Mllf 2. !>00 VOC'If 

6,000 IJ.Mf <100 vocw 

50 Wolf 
soovoew 

2.000 MMF 
600 vocw 

2.000 w.lf 
600 vocw 

G. OOO LWf 600 vocw 

s.ooo w..cr 600 vocw 

50 Ml.lf 500 VOCfl 

6.000 w.rF 6GO VOCW 

VALUE 
RH UIG 

I!J , OOO OHMS l l'l w 

15.000 OHMS t/ 2 w 

330 OHMS 
1/2 , . 

10, 000 0H t.AS 
( PQT (tiT I OI~[T£R l 

27.000 OHIJS I W 

15.000 Ollr.IS 112 " 

390 ()liM$. 1/2 w 

47,000 Ot!US 112. 

330 OHMS t /'l. 

I M(GOttU f /'l w 
t ,OOO 0U~15 t/2 w 
I MEGOHI.I 

1/2 w 

330 OHMS tl2 .. 

I U(G()I tM 
1/2. 

47 ,000 0111.15 •n• 
2.2 t.I( GOHMS 11 2 w 

4,7 ~EGOHIJ5 11 2 w 

33, 000 ()tu.t5 t /2 w 

I ME GOHM t /2 w 
220 .000 Oltl.lS t /2 w 

~o . ooo OHL45 
t POTEtHI Of.IET(R I 

2.2 M( GOIIMS t /2 w 

470 OIIMS 2 w 
470 ,000 011~!5 1/'l w 

10, 000 OHMS 
,qw 

47,000 OHMS I W 

1 . :) OHMS tO 'N 

68 .000 ()HVS 1/2 w 

t OO ,OOO owo~S 1/2 w 

I ME GO IH.4 t /2 w 

roo,ooo OHMS 1/2 W, 

10, 000 OHMS 2 . 

1 MEGOHM 2 . 

10 OH.US 2. 

20.000 OHMS 10. 

25 0111.45 t /2 w 

t O OHio'S 
2 .• 

20.000 OHMS 10. 

25 OIIMS 1/2 w 

~0 OHMS 10 w 
1 .Ooo OHvS 2 w 
100 OHMS i ll " 

t5, 000 OHMS 10. 

47 ,000 OHJ.IS I W 

125 OHMS {/2 w 
47, 000 OHMS 

,. 
15 OHI.IS 10. 

R-F AMPL~ 

jRECEIVE R BAND SWITCHj 

Su TO S1.7 SHOWN IN 

!CRY STAL I.J P,OS ITION 

ANT . 

MI XER 
VT-150 

1-F AMPLR 

-------

A-F AMPLR 
A-F OUTPUT 

VT - 152 
JAN -6 K6 

2 ,000NMF 

c3o 
0 .05 

------------------------~+-----~~~~-1----------~~~~~-:::=:=:=-:riJ- l==-----~==:::J=:I=:Jtt==::~~~--~~,:-~~-------r--~~MF 
=-------------~~~r-----.,-.----~==~r:=------~j--it~_t:====~~'~ 
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Fig:we 57. 
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Radio Receiver and T1·ans lll iller BC-669- AM, - CM, and :...DM . d'agralll · , sche111atrc 1 

I 
C]l I 

OD02j 

MF I 
I 

S~I~C~ 

NOTES : 

[£PERATING CHANNEL I 
SW ITCH S3.1 TO S3.7 SHOWN IN CHAN­

NEL I . 
_L IS SYMBOL FOR FIXED CAPACITOR . 
T # IS SYMBOL FOR VARIABLE CAPACITOR. 
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