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SAFETY NOTICE

This equipment uses high voltages which are dangerous to life. Electrical inter-
lock switches are provided for your protection. They remove the high d-c voltage
to the output circuits in the transmitter when the hinged doors of the cover are
open or when either the cover or the back is removed. Always be sure that back,
cover, and cover doors are closed before applying plate power.

When the transmitter is in operation extremely high r-f woltages are present
in and around the antenna tuning unit, all its connecting leads, the antenna and
the antenna insulator. You can get dangerous burns from arcs caused by touching
the antenna circuit. Be careful! Do not attempt to make an adjustment unless
you are thoroughly familiar with this equipment.



" ANTENNA LOADING ANTENNA RECEIVER

COIL ADJUSTMENT CURRENT METER M MANUAL TUNING
. STATIC
: FILTER
TRANSMITTER SWITCH
ANTENNA TUNING
P.A. PLATE REGEIVER
TUNING BAND SWITCH
OPERATING ‘ NOISE
CHANNEL CONTROL
SWITCH .
ON-OFF
METER
SPEAKER SWITCH i

RECEIVER A.F.
GAIN GONTROL

RECEPTACLE PL2

9 e cornot C\ FOR CORD
“ e CD-515 (%)
RECEPTACLE PL3 D.C. MILLIAMETER M2
FOR CORD CD-513-( %) [ FOR READING P.A PLATE,
OR REMOTE CONTROL MOD. PLATE , AND P.A.
UNIT RM=-21-( %) : GRID CURRENT TLI9679

Figure 1. Radio Receiver and Transmitter BC-669-(*), front panel view with explanatory data.
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SECTION |

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

1. General

a. ExrrLaNaTION OoF SymBoL. Official nomencla-
ture followed by (*) is used to indicate all models
of the item of equipment included in this Technical
Manual. Thus Radio Receiver and Transmitter
BC-669-(*) represents Radio Receiver and Trans-
mitters BC-669-A, —B, -C, -D, —AM, -BM, and
—~CM, which are treated together in this manual.

b. Purrose. Radio Receiver and Transmitter
BC-669-(*) (fig. 1) is the radio component of
Radio Set SCR-543—(*). It provides instant change
from reception to transmission and is suitable for
operation by personnel of limited radio experience.

c. Use. The equipment is designed to operate
either as a field station or a vehicular radio, provid-
ing radio-telephone and  continuous-wave (c-w)
communication to antiaircraft brigades and regi-
ments.

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

(2) The superheterodyne receiver detects both
voice-modulated and tone-modulated c-w telegraph
signals.

e. DistaNcE Rancge.  Communications may e
carried on over distances from 20 to 30 miles when
the unit is operated as a field station. As a vehicu-
lar radio (vehicles in motion), the range is approxi-
mately 15 miles. Actual distances vary according
to conditions of weather, height, location, or operat-
ing frequencies.

f. Freguency CoverAGE.  The frequency range
is from 1,680 kilocycles (ke) to 4,450 ke.

g. CuANNELS. Six crystal-controlled frequencies
within the operating range may be preset, and in-
stantly selected for both reception and transmission.
Manual control of the receiver is also provided.

(1) The frequencies supplied with the unit are
as follows:

REcEPTION.

Lianoel e R R
Ty e S e 174 0N RSO Zglslec
A e, 20820 lccl eh i 2,467 k.
5 s R0 K A 2665 k.
Al s TR A oA e s s 2,725 ke,
B B ety 34208 ce e 3,807.5 ke.
(i) 5 e e A e 3,870 ke.

(2) To permit instant change-over from trans-
mitter crystal operation to receiver crystal operation,
the receiver-oscillator crystal frequencies differ from
the corresponding transmitter crystal frequencies by
385 ke, the receiver intermediate frequency (if).
On channels 1, 2, 3, 4, and 5 the receiver-oscillator
crystal frequencies are 385 ke higher than the trans-
mitter frequencies in the same channels. On chan-
nel 6 the receiver-oscillator crystal frequency is 385
ke lower than the transmitter frequency.

h. Power. (1) Input. The alternating-current
(a-c) power drain is 220 watts while receiving and
550 watts while transmitting. Standby operation of
the receiver is possible when Power Unit PE-
108—(*) is used with the receiver-transmitter. - Re-
ceiver input power is obtained from a 12-volt
storage battery in the power unit. Receiver fila-
ment voltage is obtained from the battery directly.
Receiver plate voltage is obtained indirectly through
the vibra-pack section of Power Supply Unit PE-
110-(*). Direct-current (d-c) power drain is 5.5
amperes.

(2) Output. The transmitter has a nominal out-
put rating of 45 watts.

i. ConstrucTiON. The receiver and transmitter
are housed in a two-section steel cabinet (fig. 1),
which in turn is shock-mounted in a wooden chest.
The upper deck of the steel cabinet serves as a
chassis for the radio-frequency (r-f) components of
the receiver and transmitter. The lower deck serves
as a chassis for the modulator of the transmitter and
the audio output of the receiver. Upper and lower
sections are fastened together by snap latches. They
are held to the wooden chest by snap latches.

(1) Recerver. ‘The receiver section of BC--
669—(*) (fig. 2) is a seven-tube, superheterodyne
circuit operating in two frequency bands and six
crystal-controlled channels. (See schematic dia-
grams, figs. 54 and 53.) Crystal or manual control
is available in either band. Reception is ecither hand-
set, headset, or loudspeaker. By using the static
filter switch provided, 1,000-cycle code signals can
be received. This switch when ON operates a peak
limiter and 1,000-cycle tuned circuit. These effec-
tively reduce static and electrical disturbances. Also
a beat-frequency oscillator (bfo) is included for c-w

telegraph reception. Operate CW-OSC SWITCH--

* See TM 11-625 for installation, operation, and other maintenance data on this equipment.
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S11 for CW reception. Antenna relay RY1 switches
from reception to transmission.

(2) Transmitter. The transmitter section (fig.
2) is a crystal-controlled voice emission unit. It
uses an oscillator tube JAN-6L.6 and two r-f power-
amplifier (p-a) tubes. The antenna coupling is
controlled by frequency channel switches corre-
sponding to selected frequencies. The antenna cur-
rent is 1 to 1.5 amps. (See figs. 54 and 55.)

(3) Modulator. The modulator section consists
of a driver Tube JAN-12J3GT (VT-115-A).
These tubes operate in push-pull parallel as a class
ABI, audio-frequency (a-f) power amplifier. (See
figs. 3, 48, and 49.) The modulator section con-
tains a switching arrangement for changing from
modulation to telegraph transmission. Switching is
effected through switch S14. Also jacks are pro-
vided for plugging in KEY, PHONES, MIC into
jacks J1, J2, and )3 respectively.

(4) Meters. An antenna current meter and .

N

d-c milliameter for reading power-amplifier plate,
modulator plate, and a p-a grid current are pro-
vided.  (See fig. 1.)

2. Over-all System Function

a. Recervir Seerion. (1) Radio-frequency am-~
pPlification stage. R-f amplifier 'I‘ub.(- _TAN—6SK7
(V1) amplifies signal voltages at 1':1(11.0 fr.cquenmes,
and, together with sharply tuned cn'cmt.? of , r-f
transformers T'1 or T2, greatly attenuates signals of
undesired frequency. Signal voltages picked up by
the antenna appear across the primary of the first
r-f transformer. Through tuned parallel resonant
circuit the signal voltage is fed to the C()l.lil‘(‘)] erid
of the i-f tube. The r-f signal voltage gain is con-
trolled by a variable resistor. Automatic volume
control (ave) is applied to control grid of the r-f
amplifier tube,

(2) Miver stage. Grid No. 3 of the mixer Tube

JAN-6SA7 (V2) receives an amplified signal
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Radio Receiver and Transmitier BC—-669—(*), modulator chassis—top view.

through inductive and capacitive coupling. The func-
tion of this stage is to heterodyne the amplified r-
signal voltage supplied by tube V1 with high-
frequency voltage from the heterodyne oscillator. A
tuner circuit determines the frequency of the signal
on grid No. 3. A-v-c voltage is applied to the control

Iigur

grid of tube V2.

(3) Heterodyne oscillator stage.
6]5 (V3) generates oscillations differing from the

e 4.

Radio Receiver and Transmitter

Tube JAN-

{ube.

(b) Crystal operation.
determined by the frequency of the crystal selected
through the channel switch.

(a) Manual operation.
determined by a tuned circuit of the Hartley type.
IFeedback is provided by grounding one end of the
r-[ coil and connecting a tap to the cathode of the
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- BC=669—(*), receiver section—Dblock diagram.
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signal frequency at receiver intermediate frequency.

Oscillation frequency is

Oscillation frequency is




(4) Intermediate-frequency amplifier stage. Tubc
JAN-6SK7 (V4) amplifies intermediate frequency
supplied by the mixer. The intermediate frequency
of the receiver is 385 ke. The output of the mixer
stage is inductively coupled to the control grid of
the i-f tube. The frequency impressed on the grid
is determined by primary and secondary parallel
resonant circuits of the i-f transformer. Cathode
bias controls the stage gain.

(5) Second detector, noise limiter and a-v-c stage.
Tube JAN-6H6 (V7) functions both as detector,
source of ave, and limiter of high noise-voltage
peaks. A modulated 385 ke i-f signal is impressed
across the primary of the diode i-f transformer.
Through inductive coupling, the appears
across the secondary and detector diode section of
the tube. Only audio modulation appears across the
i-f filter capacitor. D-c voltage supplied by the de-
tector is fed through a filter resistor to supply a-v-c
voltage to the control grids of the r-f and mixer, and
the audio voltage amplifier stage.

signal

A toggle switch
throws the peak limiter into operation.

(6) Audio-frequency woltage amplifier — stage.
Tube JAN-6SK7 (V5) amplifies audio voltage de-
livered by the detector and furnishes audio-output
voltage sufficient to drive the second audio tube.
Ave is applied to the control grid.

(7) Audio-frequency  power —amplifier.  Tube
JAN-6K6GT /G (V6) provides sufficient power to
drive the loudspeaker. This stage amplifies the
output of the first audio tube. Audio gain is con-
trolled by variable resistor R21. Screen voltage
comes direct from the plate supply. Plate voltage
is supplied through the primary of audio-output
transformer T9 (located on the modulator chassis).
Audio output is deliveréd to the voice coil of the
loudspeaker.

b. TRANSMITTER SECTION. (1) Oscillations gen-
erated by driver Tube JAN-61.6 (V10) at radio
frequency, supply power for the final stage. The
oscillator maintains these oscillations accurately at
the desired frequency. [Frequency is determined by
crystals between the control grid and plate of the
tube.

(2) R-f amplifier Tubes JAN-807 (V8 and V9)
operate in parallel as a class C amplifier. Oscilla-
tions produced by tube V10 are capacitively coupled
to the control grids of tubes V8 and V9. Plates of
tubes V8 and V9 are powered through an r-f choke.
Plate tank inductance is varied by sliding contactors
which are selected on switch section S3.3.

(3) Antenna coupling is varied by a separate sel
of sliding contactors on the plate tank coil. These
are selected on switch section S3.1.  Loading in-
ductance is varied by the sliding contactors on
antenna-loading coil 1.4.

¢. Moburaror Secrion. (1) Driver Tube JAN--
12]5GT (V11) amplifies low-level microphone volt-
age, and provides sufficient voltage swing to drive
the modulator power stage.

(2) Modulator tubes JAN-6L.6G (V12, VI3,
V14, and V15) operate in push-pull parallel as a
class AB1, a-f power amplifier.

CRYSTAL RADIO
ANTENNA
CONTROLLED =¥ FREQUENCY CUU:UNG
OSCILLATOR AMPLIFIER

2%

MICROPHONE MODULATOR )
INPUT > " oRiver  [T] MODULATOR

TRANSMITTER SECTION

TL 1968%

Figure 5. Radio Receiver and Transmitter BC-669-(*),
transmitter section and modulator, block diagrant.
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SECTION I

DIFFERENCES BETWEEN MODELS

3. Differences Between Models of Radio Re-

ceiver and Transmitter BC—669—(¥*)
The differences between the BC-669-A, —-B, and
~C consist of slight modifications in circuits ; addi-
tions of small parts, changed values of some small
parts and minor improvements in construction de-
tails of instrument housing. There are no opera-
tional differences and no design differences. The
basic circuit is the same for all models. For changes
in other components of Radio Sets SCR-543-A, —B,
or —C, see TM 11-625.

4. Electrical and Mechanical Differences

a. The changes made on Radio Receiver and
Transmitter BC-669-B, on Signal Corps Order No.
4792-Phila-43, are as follows:

(1) Tubes V1, V2, V3, V4, V5, V7, and V10
are changed to glass.

(2) R-f choke [.16 is added in the cathode cir-
cuit of V1 and V4.

(3) Capacitor C6 is reconnected to the arm of
noise control R4.

(4) Two tie lugs are added to mount C6 and
[.16.

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

(6) In tube V9, cathode resistor R40 is discon-
nected from R45 and is grounded directly.

(7) Transformer T9 has the following changes:

(a) The 6-ohm secondary is changed to an-im-
pedance of 100 ohms.

(h) Tap is connected to switch S4.

(8) Transmitter channel switches S3.1, S3.3,
S3.4, S3.5, S3.6, and S3.7 have the following
changes:

(a) Mounting dimensions are Y16 1nch longer
(front to rear).

(h) Some metal spacers are replaced with ceramic
spacers.

(¢) Rotor contact blades are wider.

(9) In C45 to C50 inclusive, the locking ring is
added to the lock shaft bushing to ceramic front
plate.

(10) Trunk fasteners are replaced with improved
type.

(11) Sliders on coils L5 and .4 are replaced
with one-piece type.

(12) Ground binding post is replaced with cap-
tive type.

(13) Relay RYI1 has the contact spacing in-
creased ; the contact diameter and thickness is de-
creased.

(14) R-i GAIN on panel is changed to NOISE
CONTROL.

(15) Banana plug is replaced with heavier type.

(16) Crystal shield has additional section be-
tween tubes V8 and V10,

(17) Dial indicators are replaced with improved
type.

(18) Antenna feed-through thumbnut is made
captive.

(19) Slotted setscrews are replaced with Allen-
head screws.

(20) Crystal holder nameplates are stamped
TRIAINGS S R E RS

(21) I+ transformer T6 is moved closer to TS
so that the T6 aligning screw may be reached be-
tween tubes V4 and V7.

(22) Channel switch couplings are replaced with
{wo-piece type, which are later replaced with a one-
piece flexible type.

(23) Transmitter channel switch shield is re-
vised to mount two types of capacitor C51.

(24) Insulator board is added to rear of resistor
terminal board on channel switch shield.

(25) Side modulator cabinet clips are replaced
with heavier type.

(26) Ground wire has been added from mount-
ing screw on tank coil 1.3 to ground lug.

(27) The C44 mounting insulators have been
changed to the type-without brass inserts on the lat-
ter part of Order No. 4792—Phila—43.

(28) The following capacitors have been changed :

@2 C11 C31 €38 @59
C3 (Cil C32 E5 C60
C5 €23 C34 C40 Col
C6 C26 €35 Cal C65
(@17, (027 C36 C56 C66

E10 C29 €37 C58
(29) R51 has been changed from 100 ohm %2
watt to 35 ohm 2 watt on some Radio Receivers and
Transmitters BC-669-A on Signal Corps Order No.
1980-Cri—42, and then to 6 ohm 10 watt on Order
No. 4792—Phila—43.
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(30) The following miscellaneous parts have been

changed :
Rl T4 Y V8
S3 (17 V3 V9
(L T8 W4 V10
407 ) V5
103 V1 V7

b. The changes made on Radio Receiver and
Transmitter BC-669-B on some equipment pro-
duced on Signal Corps Order No. 15536-Phila—43
arc as follows:

(1) Base clamps have been added to tubes V10,
V12, V13, V14, V15.

(2) Tube-holder assembly has been added to
tubes V8, and V9.

(3) Crystal clamps have been added.

(4) Steel strap has been added around capacitors
C68, C69, and C71.

(5) Clamp has been added to hold cover of relay
RY2 in place.

¢. Differences between BC-669-B and BC-669~("
include changes made on Radio Receiver and Trans.
mitter BC-669-C on Signal Corps Orders Nos.
4791-Phila—43 and 15537—-Phila—43 as follows:

(1) Capacitor C6 is connected between R3 and
[L18.

(2)  Allenhead type setscrew not used.

(3) Fuse holders remain old type.

(4) Allen setscrew wrenches are not used.

(5) Knobs on the front panel differ in style.

d. The changes made on Radio Receiver and
Transmitter BC-669-C on some sets produced on
Signal Corps Orders Nos. 4791-Phila—3 and
15537—Phila-43 are as follows:

(1) Trunk fasteners mounting BC-669-C on the
mounting pen have been changed to drawbolt
clamps.

(2) The cover of relay RY1 is held in place by a
setscrew,

(3) Straps holding down capacitors C68, C69,
and C71 are constructed of heavier metal.

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

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

e. The radio sets on Orders Nos. 32780-Phila—
43 and 32781-Phila-—43 are identical in construction
and are the same as some Radio Receivers and
Transmitters BC-669-C produced on Signal Corps
Orders Nos. 4791-Phila-43 and 15537-Phila—43,
except that in Radio Receiver and Transmitter BC—
609-B and BC-669—-C.

(1) Resistor R50 has been changed from 25,000
ohms to 15,000 ohms.

(2) Resistor R76 has been added from coil of
relay RY2 to ground. (See fig. 21.)

(3) Capacitor C74 and C75 changed to 8 mf, 475
volts direct current working.

(4) Capacitors C25, C31, C65, and C66 are of
moulded paper type only.

(5) Knobs are slightly different in style.

(6) Nameplates are different.

(7) Nomenclature of respective parts is different.

. MWO SIG 11-625-8 authorizes changes in
the circuits of Radio Receiver and Transmitters
BC-669, models A, B, and C. The modification
provides c-w operation for all models by incorporat-
ing a bfo in the receiver section. In addition, a
keying and break-in relay, a sidetone oscillator, and
transmitter control arrangement are added in the
modulator section of the transmitter. The control
arrangement enables operatior. of Radio Receiver
and Transmitters BC-669-A, —B, and —C, inde-
pendent of Remote Control Unit RM-21-A, —B,
and ~C. The BC-669-D is now being manufactured
with the above changes included. Radio Receiver
and  Transmitters BC-669-A, —-B, and —-C when
modified are known as BC-669-AM, -BM, and
CM.



SECTION 1l

INITIAL REPAIR PROCEDURES

Nole.
authorized modification work orders should be applied. See
[*NM 21-6 for list of applicable MTWO's,

Before any repairs or adjustments are made all

5. General

Maintenance personnel should follow the procedure
outlined in this manual when repairing and over-
hauling Transmitter BC-—
669—(*). The repair information in this and the
following sections is presented in the order in which
the repairman should actually perform the various
operations on the equipment in the repair shop.
This procedure permits repair of the equipment in

Radio Receiver and

the shortest time possible, resulting in sensitivity
and selectivity comparable to that of new equipment.

6. Method of Starting Repairs
. REMoviNG EQuipMENT rroOM CABINET. Ob-
serve the position of the latches mentioned in para-
graph 1h.  When the radio component has to he
inspected or repaired, remove steel cabinet from
wooden chest by laying “chest on its back, unfasten-
ing the six rear snap latches and then lifting receiver
and transmitter out of chest by the two handles pro-
vided on the top and bottom of the front panel.

h. PreEPARATION. The object of all repairs  on
Radio Receiver and Transmitters BC-669—(*) is to
refurn as many of these instruments as ]mss'il)lc to
a condition which will meet the minimum require-
ments of the Signal Corps. This requires careful
attention to detail on the repairman’s part.  Speedy,
accurate repairs can be made only when the cm']-
Study
carefully the over-all schematics as shown in figures
54 and 55. Study the stage schematics (figs. 28 to
41 incl.), the parts data, and the differences between
the three models. Pay close attention to the prac-
tical wiring diagrams. (See figs. 50 to 53 incl.). In
removing and reinstalling parts be very careful to
remove them as shown in photographs in figures 42
to 40 inclusive. Resolder no connections unless they
are thoroughly clean.

struction of this unit 1s thoroughly known.

Take nothing for granted.
Make sure by checking all doubtful parts. IFollow
the established procedure of thoroughly cleaning
hefore attempting visual inspection.

7. Tools, Test and Cleaning Equipment

a. OPERATING AcceEssoris. To make accurate

and effective repairs on Radio Receiver and Trans-
mitters BC-669—(*), it is necessary to have at hand
and in good working condition the following acces-
sory equipment :

(1) Remote Control Unit RM-21-(*) and Con-
nector SO3 (fig. 9), Handset
TS-11-(*).

(2) Power Supply Unit PE-110-(*) (fig. 8),
including 1 cord CD-515-(*) to Radio Receiver
and Transmitter BC-069—(*) and 1 CD-
511—(*) for connection to a-c power.

Testing instruments

including 1

cord

b. TESTING INSTRUMENTS.
required are as follows :

Item Description

Radio-frequency signal
generator Modulation 30%, 400 cycles,
with amplitude modula-
tion, and having metered
output

Voltohmyst, or equivalent
type of vacuum-tube volt-
meter

Outputs metenl LRt | Weston No. 571

Phantom antenna | 300 mmf, 30 ohms, nonin-

‘ ductive, series resistance

Vacuum-tube voltmeter. ..

'Radio-frequency output

DRI SI | Sl uch e s b TR A 30 ohms
Antenna, if conditions per-
REE R AT A ks e O AR

Supplied with SCR-543-(*)

c. CLeaninGg EgqurpmENT. The use of drastic
cleaning agents is mnot recommended for use on
BC-669—(*). The materials needed are:

(1) Compressed air, or hand bellows.

(2) Small fiber brushes.

(3) Tobacco pipe cleaners.

(4)

(5) Solvent, Dry-cleaning.

(6) Crocus cloth.

(7) #0000 sandpaper.

Lint-free rags.

8. Removal of Tubes and Other Plug-in Parts
There are three classes of plug-in parts in Receiver
and Transmitter BC-669—(*).
vacuum tubes, crystal holders, and electrolytic ca-
pacitors C70 and C72. (Sce fig. 10.)

a. Before pulling tubes, make sure where tube

These classes are

holders are used, that the tube-holder tighténing
screws are loosened. This also applies to electrolytic

9



RECEPTACLE S04

FUSE Fl FUSE F2

RECEPTACLE PL6 ON-OFF POWER SWITCH FUSE F3 RECEPTACLE PL5

S10

Figure 8.

CONTROL PANEL FOR
OPERATING POWER UNIT
PE-108-( %)

HEADSET
L VOLUME
CONTROL

FOR CONNECTOR PL-106

CONNECTOR S03
FOR RECEPTACLE PL3

TLI9GBS

Figure 9. Remote Control Unit RM-21-(*).

10

TLI9684

Power Supply Unit PE-110-(*).

Ay 1746 KC.

IN BC-669 o
ROER NOAT92 PHILA4:
IORDE) A

CRYSTAL

TL19686
ELECTROLYTIC CAPACITOR
Figure 10. Radio Receiver and Transmitter BC-669-(*),

plug-in parts; a, crystals; b, electrolytic capacitors C70,
C72 (housed in one can).
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capacitors C70 and C72. To remove, gently pull the
tubes straight up with the least wobble possible.

b. I'or use in the set, see that all crystal holders
are solidly seated in their sockets. To remove crys-
tals, first remove the lock bar, then pull the crystal
holder straight up with as little wobble as possible.

¢. Electrolytic capacitors C70 and C72 are cased
in the same shield can. They are clamped in posi-
tion by a holder similar to the tube holders. Loosen
holder and pull out capacitors.

Note. Do not use screw driver in rethoving any plug-in
part.

9. Chassis Cleaning, Inspecting, and Lubri-
cating

a. Cleaning comprises removal of dust, grease,
and traffic film. Toose surface dust should be blown
out with an air-hose, where available, or hand bel-
lows. Any remaining loose dust-film may be quickly
wiped off with soft lint-free rags. Remove dirt or
oil-film resulting from transportation or field opera-
tion with fiber brushes dipped in dry-cleaning solvent
(SD). [Ior delicate moving parts (capacitor blades
and the like) use tobacco pipe cleaners dipped in
dry-cleaing solvent (SD).

b. Preliminary cleaning on entrance to the repair
shop must leave the instrument in a condition where
visual inspection is quickly possible, and where vis-
ible defects can be noted accurately. Thoroughly
clean all exposed surfaces inside and out with lint-

free rags moistened in dry-cleaning solvent (SD),"

paying particular attention to corners and the areas
around tube sockets. Chassis cleaning must leave all
surfaces clean and free from streaks which can cause
shorts.  Chassis cleaning includes transformer
covers, relay covers, and all metal shielding surfaces.
Be careful to move dirt away from plug holes, tube
sockets, or crystal pin sockets. These sockets should
be cleaned out with tobacco pipe cleaners dipped in
dry-cleaning solvent (SD). Use only enough pres-
sure to remove dirt.  Polish with dry pipe cleaners.

10. Cleaning Operations

a. Tuprs. Clean the envelopes of glass tubes with
a damp cloth and wipe thoroughly dry with a dry
cloth, Carefully remove all accumulations of dust,
grease, or traffic film from the tube hasés and prongs.
Wipe metal tubes clean with a dry cloth. Any oil
deposit remaining on the metal envelope acts as 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 should
be done by exerting only a mild pressure. Any

excess solder that may have collected on prongs
should be gently scraped off with a penknife.

b. CAPACITORS.

Caution: Make sure that all high voltage ca-
pacitors are thoroughly cleaned to prevent arcing
and losses.  Discharge with shorting bar before

cleaning, to prevent accident. Oil-filled, low-voltage

capacitors require similar care.

All leads and terminals must be inspected for indi-
cations of looseness or corrosion, and porcelain in-
sulators must be checked for cracks or breaks. Tubu-
lar capacitors should be checked for bulging,
excessive swelling or wax leakage which indicates
heating. The pigtail leads should be solid in contact.
Do not use cloths to clean this type of capacitor as
surrounding circuits may easily be damaged. Use a
soft brush to clean the hody of the capacitor and
surrounding equipment. Inspect mica capacitors for
cracked body conditions. Check leads (pigtail type)
for tightness of connection. The high-voltage type
requires the same care that other high-voltage ca-
pacitors receive. Trimmer capacitors require special
attention. Trimmer capacitors attract and retain
moisture under some operating conditions, therefore
they should be dried out by a small portable heater.
After shorting, (when the power is disconnected)
feel the terminals of all high-voltage capacitors.
They should be fairly cool. Ixcessive heat indicates
possible loss because of dirty or corroded terminal
connections.  Feel the sides of oil-filled and elec-
trolytic capacitors. They should be cool or only
slightly warm. If very warm or hot, condition indi-
cates excessive internal leakage. Remove and re-
place.

Caution: Do not use cleaning cloths on the padder -
capacitors, as very slight pressure will throw the plates
out of alignment. .

¢. CLEaNING Resistors. There are two main
types of fixed resistors used in BC-669-(*). The
first group includes those with flat, broad soldering
lugs. These resistors are used to handle heavy volt-
age loads, and are usually wire-wound. Resistors of
the second type, whose terminals must also be sold-
ered, are known as pigtail type resistors and are
usually of the carbon type. Vitreous or ceramic type
resistors connected across high voltage should be
thoroughly cleaned by careful wiping to prevent flash-
overs between terminals. Check pigtail type resistors
for strength of soldered connections as well as re-
sistance value and continuity. The standard method
is to slide a small insulated . stick lightly over the
connections and inspect them visually for solidity. If
the connection is weak or loose, resolder it immedi-
ately. The soldered connection is very important.
If it is blistered, discolored or chipped, resolder it.
Connections should be dusted with an air blower,

1



d. CLEaNING RELAYS. Relays which are entirely
inclosed in dustproof and moisture-proof cases will
require less care than those having exposed moving
or electrical parts. Therefore, if an inclosed relay is
operative, assume that it requires only maintenance
inspection. Any relay must be either replaced or re-
paired if it fails in any of the requirements mentioned
below. (See fig. 47.) Make your inspection using
a flashlight and mirror (dental type is best). Many
relays can be inspected and cleaned without removing
them from chassis or taking them apart. If it becomes
necessary to take a relay apart tag all the leads as re-
moved to make sure that reassembly will be rapid,
asy, and correct. Clean the outside of the relay with
a dry cloth. 1Tf it is very dirty, clean it with dry-
cleaning solvent (SD) and a hrush 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 solvent (SD). Inspect and
tighten loose connections. Any relay is considered
normal if—

(1) The relay assembly is free from dirt, dust,
and other foreign matter.

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

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

(4) The contact springs are in good condition.

(5) Moving parts move freely and efficiently.

(6) Connections to the relay are tight.

(7) No insulation is frayed or torn,

(8) The relay is securely mounted.

(9) The coil indicates no overheating.

(10) Relay contacts are clean.

(a) Corroded contacts. First, dress contacts with
cither stick or strip of crocus material. When all
corrosion is removed, wipe with clean cloth moistened
with dry-cleaning solvent (SD). Then polish with
clean dry cloth. Check to make sure that shape of
contacts has not heen altered.

(b) Burned or pitted contacts. First, resurface
contacts, if needed, with #0000 sandpaper, keeping
original shape and contour of contact. Smooth to
high polish with crocus cloth. Wipe thoroughly to
remove abrasive residue,

¢. CLEANING TRANSFORMERS AND CHOKE COILS.
The presence of dirt, dust, greasy traffic film, or
moisture bhetween terminals of high voltage trans-
formers and chokes may cause flash-overs. Before
repairs or circuit testing are attempted, all metal
encased transformers must be wiped clean with a
cloth moistened in dry-cleaning solvent (SD). Clean
casing and surrounding area; also clean any connec-
tions that are dirty or corroded. Tighten the mount-
ings carefully and make sure that all connections are

solid.
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f. CLEANING VARIABLE RESISTORS, Rheostats and
potentiometers of the open type can be cleaned easily
using a soft brush or cloth to remove dust, traffic
film, or other accumulations and polishing with a soft
clean cloth. If more cleaning is needed, add dry-
cleaning solvent (SD) to previous operation and fol-
low by polishing with a clean cloth. Tf contact arm
is burned or pitted, place a piece of crocus cloth
between contact arm and winding, and slide contact
arm over crocus cloth until contact is clean. Remove
crocus cloth and insert clean dry cloth. Rotate con-
tact arm to reniove abrasive residue.

g. PLues axp Recerracres. To clean the cable
use a cloth and dry-cleaning solvent (SD). To clean
connectors and connections, use cloth and dry-clean-
ing solvent (SD). Use crocus cloth to remove cor-
rosion. To clean plug bodies and shells, use cloth
and dry-cleaning solvent (SD) ; use crocus cloth to
remove corrosion. To clean receptacles, use cloth,
and dry-cleaning solvent (SD) if necessary; use
crocus cloth to remove corrosior.

h. Points REQUIRING SPECIAL CARE IN CLEAN-
ING. (1) Relays. Springs and contacts must be
thoroughly cleaned and contact surfaces brightened.
All signs of corrosion must be cleaned off.

(2) Selector switches. Remove dirt and corro-
sion gathered on contacts with a soft fiber brush
dipped in dry-cleaning solvent (SD).

(3) Variable capacitors. Remove dust between
blades with tobacco pipe cleaners dipped in cleaning
fluid.

(4) Sliding contactors.
traffic film on contactor clips and slide rods with
tobacco pipe cleaners and a soft fiber brush, taking
care not to touch the insulating lacquer on coils with
dry-cleaning solvent (SD).

(5) Binding posts and ground connections. Re-
move corrosion and traffic film with a brush dipped in
dry-cleaning solvent (SD). Where corrosion is stub-
born, clear it with fine sandpaper or crocus cloth until
a clean contact is established.

(6) Interior. Remove all dust, grease, and traffic
film from interiors, so that the condition of paint,
finish, and plating can be clearly seen.

Remove corrosion and

11. Inspection Procedure

See that all authorized modifications are made.

]

a. Prysicar INSPECTION.
ness inside and out.

(2) Observe conditions of finish and plating. Paint
and plating should be free of corrosion, flaking, blis-
ters, bare or worn spots, and scratches.

(3) Check meters. See that cases are sound, glass
is whole (no cracks or breaks).

Note.

(1) Check for cleanli-
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(4) Go over power cable. Note all breaks in in-
sulation ; if severed or taped see that these are not
frayed but are sound and unbroken. Connectors
should engage easily and make good contact.

(5) Look over chassis for dents. Look for evi-
dence of dropping, bumping, or mishandling. This
will make a difference in final repairs needed, as many
broken connections and components can result from
hard bumps.

(6) Determine condition of moistureproofing ; ex-
amine touch-ups of breaks for resealing needed.

(7) Check dessicator bag. Blue color denotes dry

dessicator ; pink shows excess moisture. Bag should
be free of holes and tears.

b. MEcuanicar InspeEcTiON. (1) Rotate all con-
trols.  These should be smooth through their whole
turning distance. There should be no backlash or slip.

(2) Try all switches. These should snap firmly
and smoothly into contact.

(3) Go over all clamips and snaps. See that they
are set solidly ; there should 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 lubricants in servic-
ing Radio Receiver and Transmitter BC-669—(*).

13



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 instruments given in
paragraph 7. The broad procedure to follow is to
malke 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 addi-
tion to visual inspection, must be tested with the
ohmmeter. A faulty resistance 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 supplied with the
necessary voltage through Power Supply Unit PE-
110-(*). (See fig. 8.) Therefore, input resistance
checks are made at SO4, PL2, the output of PE-110-
(*), the input to the modulator at PL2 and SO1 (fig.
3), and the input to the r-f section. Be sure when
checking at SO4 that the power switch is in ON posi-
tion (a-c power not connected).

Caution: When it hecomes necessary during tests

to separate the two sections of Radio Receiver and
Transmitter BC-669—(*), be sure, before releasing
clasps holding upper and lower decks together, to pull
PL1 away from SO1. (See fig. )]
For actual testing and checking with power on in
both decks while separated, it will be necessary to
substitute emergency connections because the cable
on PL1 is not long enough to operate the two decks
in a separated position. The r-f deck chassis can-
not be tested with power on unless it is connected
to the modulator deck.

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

Caution: Make resistance test with tubes OUT
and power OFF. Make no resistance or voltage
tests for this job at PL5. This is dangerous.
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In order to be sure that it is safe to connect the
receiver and transmitter to a source of a-c power
it will be necessary to make the following tests at
Power Supply Unit PE-110-(*). When these
resistances have been measured and found to cor-
respond with the data given, the power supply unit
can be considered serviceable.

a. A-C Vorrace Leaps ForR OPERATING PRIMA-
RIES OF Powkr TraNsrorMERS AND CoILs oF RE-
LAYS. Measure at pins 4 and D of PL5. Also
measure from pin 4 of PL5 and F of PL6. There
should be a small resistance reading, about 3 ohms.
This is the resistance of the primary windings on
transformers T13 and T14.

b. FiLaMENT VOLTAGES FOR RECEIVER AND
TransmirTER. 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 4 and B of PL6. This
should read O ohms. The receiver filament voltage
circuit can be measured through pin C of PL5 and
contact G of PL6.

¢. B— Ourpur 1o Recerver. Disconnect capaci-
tor C74 in PE-110-A, C75 in PE-110-C, and con-
nect one test lead to contact 4 in the capacitor; con-
nect the other lead to contact L in PL6. There
should be a reading of approximately 650 ohms, d-¢
resistance.  This tests Reactor LS.

d. B4 Ourrur 1o Transmrrter. Connect one
lead of the ohmmeter to filament contact 4 of tube
V19 and the other lead to contact M of PL6. There
,\']]()11](' ])(- a 1'(\;1(Hng ()f :11)1)1‘0xim:1t(']_\' ;0 Olllll.\‘, (l-C
resistance. This checks Reactor LY.

¢. SECONDARIES OF TRANSFORMERS T13 AND T14,
Connect the ohmmeter at the plate pins in 11.10 V16
socket; there should be a reading of approximately
140 ohms. From either plate pin to ground, there
should be a reading of :l])pmxim:ltvly 75 ohms. To
check the secondary of T14, connect the test leads
of the ohmmeter to a plate pin of each of tubes V19
and V20. The reading should be approximately 15
ohmes.

f. REsisTANCE MEASUREMENTS IN CIRCUITS ON
PruGcs PL6 anp PL2. Make the following mea-
surements : g

(1) Pin 4 to ground.

(2) Pin B to modulator and transmitter filaments
(E12 )5



OUTPUT NOT MEASURED INPUT
—-
550.00
A-C OPERATION 2V COILS T TO
BATTERY 12V RY3 & RY4 TRANS-
‘0.00 115V A-C FORMERS
490V D-C TI3 & TI4
500 .
RECEPTACLE 115V A-C ' RECEPTACLE
PL6 1N.TO PL 6-K PL5
: LR PBOVIDRG F3
12V A-C T 15 AMP
750N (A-C SIDE) 25\
IM(BATTERY SIDE)
115V A-C RES=ABNC RPES=ESISVEA=-C
| QL. TO PL6-F TO OTHER SIDE OF TI4 PRIMARY
NOT MEASURED /
12V D-C 12V STORAGE
NOT MEASURED BATTERY LINE
A 0.00
NOTE: ALL MEASUREMENTS MADE TO CHASSIS GROUND EXCEPT AS OTHERWISE INDICATED.
CHECK TABLES I AND IL FOR INFORMATION & DATA ON ALL MEASUREMENTS.
ALL MEASUREMENTS MADE WITH 1,000 OHM PER VOLT METER. TLIOE8T

Figure 11. Radio Receiver and Transmitter BC-669—(*), Voltages and Resistances at
Pins and Contacts of Plugs PL6 and PLS5.

(3) Pin C to pin H on PL3 to Remote Control
Unit RM-21-(*).

(4) Pin D to pin 4 in PL3 to Remote Control
Unit RM-21-(*).

(5) Pin E to relay RY2.

(6) Pin F to relay RY2 to pin and contact No.
3 in PL1 and SOI1.

(7) Pin G to pilot lamp LM2 pin and through
contact No. 4 in PLL1 and SO1 to receiver filaments.

(8) Pin H to pin and contact No. 1 in PL3.

(9) Pin J is open; there is no connection.

(10) Pin K to pin and contact No. 1 in PL1 and
SO1, to relay RY1.

(11) Pin L to relay RY2 to pin and contact No.
10 in PL1 and SO1 to receiver B—.

(12) Pin M to No. 9 pin and contact in PL1 and
SO1 to M2 to T10, T11, T12, and tr%nsmitter B-.
Make all resistance and voltage tests with instru-
ments specifically indicated in resistance and volt-
age charts wherever possible. If not available use
equivalents. .

g. Descriprion or TEstT oF INPUT RESISTANCE
ar Power Inpur ReststaNce At Power INPUT
Pruc, 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 tests 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 PL1.

h. Resistance Test 1v R-F Secrion. Separate
the two decks of the receiver-transmitter, following
the caution given at the beginning of this paragraph.
Make the test from the contact of SO1 with all
tubes removed. Check against the chart in figure
18 for correct values.

i. ContinuiTy CHECK. 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 CoNtINUITY. 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 resistances 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.

15



a. PREPARATION OF SET FOR OPpPErRATION. (1)
Putting back plug-in parts. (@) Tubes. Ioosen
screw to release tension on tube clamps. Insert tube
and tighten clamp. Lift bracket of tube hold-down
clamp on tubes V8 and V9 high enough to clean tube
caps and turn bracket 90°. Lift off caps and remove
tube. Then insert tube, put grid caps in place and
replace bracket.

(b) Crystals. TLoosen knurled screws on crystal
hold-down bracket. Slide bracket to side and re-
move crystals. Insert new crystals and replace
hold-down bracket.

(2) Connecting Kemote Control Unit RM=21~
(*). Insert plug-in cord of Remote Control Unit
RM-21-(*) (fig. 9) in receptacle PI.3 on the front
panel of the receiver-transmitter and screw the plug
locking ring on by hand as far as it will turn.

(3) Connecting Power Supply Unit PE=110-(*).
Insert the right angle cord connector on the end of
Cord CD-515-(*) in receptacle PL2 on the front
panel. Tighten the locking ring. Connect the other
end with receptacle PL6 on Power Supply Unit
PE-110-(*). (See fig. 8.)

(4) Operation from a-c source of power other
than PE-10§—(*). Because of the greater con-
venience for repair purposes of 110-120 volt a-c
power outlets at the repair hench, this type of power

rather than Power Unit PE-108—(*) is to be used

wherever possible.

Caution: Make no connection to PL5 on Power
Supply Unit PE-110-(*).

This is dangerous.

(a) Use Cord CD-511-(*) to make the connec-
tion as follows :

1. Plug one end of Cord CD-511-(*) in
receptacle SO4 (marked 115 V A-C on
PE-110-(*)).-

2. Plug the other end into a receptacle pro-
viding the a-c power.

(b) The receiver-transmitter may be fully op-
erated from commercial or other 115-volt a-c power
with the following exceptions :

1. No battery operation of receiver for stand
by monitoring is provided when operated
from an a-c source other than PE-
108-(*).

2. Stopping and starting buttons on Remote
Control Unit RM-21-(*) (g0
should not be used. They control only
Power Unit PE-108-(*). The ON-
OFF switch on PE-110-(*) (fig. 8)
starts and stops operation for outside a-c
power conditions.

b. TURNING oN SET. (MANUAL OPERATION )
(fig. 1). Set the main power switch on the panel
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of Power Supply Unit PE-110-(*) to ON. The
receiver pilot lamp on the panel of BC-669—(*) will
light.  Allow about 60 seconds for filaments to heat,
and the receiver will be ready for test.

(1) Turn NOISE CONTROL (RF GAIN on
BC-669-A and-AM) to maximum at the extreme
right,

(2) Release RECEIVER TURNING dial lock.

(3) 1 the signal to be tested is in the 1,680 ke to
2,750 ke frequency range :

(a) Set RECEIVER
MANUAL 1.

(b) Set RECEIVER TUNING dial to desired
[requency reading at indicator marked BAND 1.

(4) I the signal to be tested is in the frequency
range from 2,750 ke to 4,450 ke :

(¢) Set RECEIVER BAND
MANUAL 2.

(b) Set RECEIVER TUNING dial to desired
frequency reading at indicator marked BAND 2.

(5) Set ON-OFF SPEAKER switch to ON.

(6) Advance AF GAIN control to right until
signal is heard in loudspeaker. (If no signal is pres-
ent, rush-noise or static will be heard indicating the

BAND SWITCH to

SWITCH * to

receiver is in operation.)

(7) Extremely noisy conditions may be relieved
by adjusting NOISIZ CONTROIL (RF GAIN on
BC-669-A and-AM) as follows: Set RECEIVER
TUNING dial to a point at which no signal is heard
in the loudspeaker. Turn the noise control to a point
at which background noise is not too loud.

(8) Readjust RECEIVER TUNING dial until
the signal is heard more clearly and with least bacl-
ground noise. This adjustment will be fairly sharp.

(9) Lock RECEIVER TUNING dial.

¢. Receiver Oprration Wit Crysrar Con-
TROL,

Note. The signal must be one for which a crystal of
correct frequency has been selected and preset.

(1) Turn NOISE CONTROL to
(extreme right).

(2) Set operating channel switch to number cor-

maximum

responding to frequency selected.

(3) Release RECEIVER TUNING dial lock.

(4) If the signal is in the frequency range {rom
1,680 ke to 2.750 ke:

(a)-Set « RECEIVER
CRINVS VAT

(b) Set RECEIVER TUNING dial to desired
frequency reading at indicator marked BAND 1.

(5) I the signal is in frequency range from 2,750
ke to 4,450 ke:

(a) Set RECEIVIER BAND SWITCH to CRY'S-
R, 7

(b) Set RECEIVER TUNING dial to desired
frequency reading at indicator marked BAND 1.

BAND SWITCH to
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15. Voltage Tests

Testing the a-c and d-c voltage components insures
that the set is getting power adequate for satisfactory
operation. Voltage tests on Radio Receiver and
Transmitter BC-669—(*) are taken with the power
turned on. Unless otherwise indicated, tests are made
to ground as the common measuring point. A 10,000-
ohm-per-volt voltmeter should be used.

a. Power SurpLy Unir PE-110-(*) OutpurT.
Measure voltages at terminals of receptacle PLZ.
The voltages should be as indicated on figure 11 for
the corresponding terminals on receptacle PLO.

b. MopuraTor Vorraces. These can be checked
conveniently at PL1. It will also be necessary to
check voltages at the sockets. Charts of socket volt-
ages are shown in figure 17.

c. RECEIVER-TRANSMITTER Vorrages. These volt-
ages can be checked at sockets in the upper deck
chassis of BC-669—(*). Check against charts in fig-
ures 14, 15, and 16.

16. Operating Test

Note. Make all authorized modifications before making
any extensive preliminary tests.

a. Place the receiver on a rubber or felt pad or a
padded bench. After turning on set as described in
paragraph 14, watch the action of various components.
Make sure that all tubes are heating. Observe the
filaments in glass tubes. I‘eel the envelope of metal
tubes. If they remain cold after the set has been
turned on for about 30 seconds, they must be removed
and tested further or replaced. Also check filament
voltage and make sure that contact is made at filament
pins. Look for gassy or burned out tubes. ook for
broken connections. Look for swollen or blistered
fixed capacitors. Watch out for broken or worn
resistance elements in variable resistors, and scorched
or blistered fixed resistors which indicates overheating
(sometimes due to fungicide in moistureproofing and
fungiproofing varnish). Make sure that rotor blades
of tuning capacitors are not bent.

b. Units recently moistureproofed and fungiproofed
are likely to smoke in operation. Smoke under those
conditions may not be abnormal. The repairman
must, however, be 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.

¢. When reception of a transmitter signal is pos-
sible, the operation of the receiver should be observed
for the presence of the following characteristics. This
should be supplemented, if possible, by comparing its
operation with that of a second Radio Receiver and
Transmitter BC-669—(*) known to be in satisfactory
condition. While testing in the receive position, tap
the chassis lightly with a padded mallet to simulate
vibrations, which would normally be encountered in
use.

(1) Reception of both voice and c-w signals should
be clear and understandable and without distortion.

(2) Output should be steady, not subject to fading
or gradual variations in volume.

(3) Operation of the volume control should pro-
duce a gradual and smooth increase or decrease in the
output.

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

(5) Reception should be strong.

(6) Output should be free of noises obviously
foreign to the transmitted signal, such as:

(a) Ringing noises or chirping sounds (as caused
by microphonic tubes).

(b) Howls or whistling (as caused by loose or un-
grounded shields).

(c) Clicking, knocking, or motor-boating (as
caused by oscillation).

d. With 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) Distortion 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.)

17



SECTION V

ALIGNMENT PROCEDURE

17. General

Model BC-669-(*) has variable inductance (iron
<core) transformers as well as trimmers and padder
capacitors needing adjustment to set the tuned cir-
cuits to resonance at specified frequencies, therefore
it is necessary to check circuit alignment to make sure
of operation at desired frequency. Since vibration
and weather conditions may change the frequency of
the tuned circuits, careful alignment and alignment
checks are necessary. The instruments needed for
alignment and final alignment check are the r-f signal
generator, a cathode-ray oscillograph and an output
meter to make sure that the changes in volume which
the ear cannot detect will be gauged accurately.

18. Alignment of Receiver
a. PRETUNING CHANNELS.
ments for operation on frequencies outlined in para-
graph 1g have been made at the manufacturer’s plant

before shipment.

All pretuning adjust-

Note. Check carefully the data and illustration of figure
12, No adjustments nced be made on the receiver to pretune
it other than to plug the desired crystals (in Crystal Holders
['T-171-B) into the proper crystal sockets. The sockets are
numbered to correspond to the position of the OPERATING
CHANNEL switch. The receiver erystal frequency must
differ from the desired receiving frequency by 385 ke. For
example, if it is desired to receive on a frequency of 2,280 ke
in Channel 3, a crystal having a frequency of 2,605 ke (or
1,895 ke) is plugged into receiver crystal socket No. 3.

b. PRETUNING RECEIVER. To pretune the receiver,
plug a crystal of the proper frequency into the receiver
crystal socket whose number corresponds with the
number of the channel selected for operation.

¢. PREPARATIONS FOR RECEIVER ALIGNMENT (fig.
12). (1) Check all signal generator frequencies with
frequency meter.

(2) Modulate signal generator with 400 cycles at
30 percent.

(3) Turn A.F. GAIN control full ON.

(4) Turn SPEAKER switch to ON.

(5) Turn STATIC FILTER switch OFF.

(6) Turn NOISE CONTROL (R-F GAIN) full
ON.

(7) Connect low side of signal generator to chassis.

(8) Connect one side of output meter through
series capacitor 0.001 microfarad (mf) to plate of
V6 (No. 3 pin); connect other side of meter to
chassis.

18

19. I-f Alignment

a. Set signal generator at 385 ke.

b. Connect high side of signal generator to grid of
V2 (2). Use 0.001 mf capacitor in series.

c¢.- Adjust secondary (3) and primary (4) of T6
(fig. 12) for maximum output.

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

e. Repeat steps ¢ and d above,
quency is now aligned.

Intermediate fre-

20. R-f Alignment

a. 1,700 10 2,700 K¢ Banp. (1) Set RECEIVER
BAND SWITCH on MANUAL 1; set the RE-
CEIVER TUNING dial to 2.700 ke.

(2) Set signal generator to 2,700 ke, and connect
high side to antenna post with 150 mf capacitor in
series.

(3) Adjust C37 in T7 (fig. 12(7)), C10 in T3
(fig. 12(8)), and C3 in T1 (fig. 10(9)), for maxi-
mum output.

(4) Set signal generator to 1,800 ke and
RECEIVER TUNING dial to 1,800 ke.

(5) Check recciver calibration and sensitivity. If
there is appreciable loss of sensitivity or miscalibra-
fron—

(a) Adjust slug T7 (fig. 12(10)) for maximum
output.

(b) If necessary, repeat the operations indicatesl
in (1) to (5) inclusive, above. The 1.700 to 2,700
ke band is now aligned.

b. 2,700 10 4,400 K¢ Bann. (1) Set RECEIVER
BAND SWITCH on MANUAL 2, the RECEIVER
TUNING dial to 4,400 ke, and signal generator to
4,400 ke.

(2) Adjust C39 in T8 (fig. 13(11)), C11 in T4
(fig. 13(12) ), and C5 in T2 (fig. 13(13)) for maxi-
mum output.

(3) Set RECEIVER TUNING dial to 2,900 ke,
and the signal generator to 2,900 ke.

(4) Check receiver calibration and sensitivity. If
there is appreciable loss of sensitivity or miscalibra-
tion:

(a) Adjust slug in T8 (fig. 13(14)) for maxi-
mum output.

(b) 1f necessary, repeat the operations indicated
in (1) to (4) inclusive, above. The receiver is now
aligned.



21. B-f-o Alignment
a. Set signal generator at 385 ke.
modulation.

Do not use

b. Connect high side of signal generator to grid
of V2. Use 0.001-mf capacitor in series.

c. Rotate CW OSC switch to ON position for
heat-frequency oscillator.

d. Adjust iron core in coil T17 to permit maxi-
mum audio output signal at about 1,000 cycles.

22. Transmitter Presetting

a. PreparaTion. Figures 3 and 11 show the
location of the transmitter crystal sockets and tuning
Crystals  (in Crystal Holders FT-
171-B) having the same frequencies as the desired
fransmitter operating frequencies should be used.

components.

The crystal sockets are numbered to correspond to
the positions of the OPERATING CHANNEL
switch.  Design of the equipment does not require
that the crystals be arranged in any particular
order, although they are usually arranged in order

of frequency for convenience in referring to the tun-
ing chart on the front panel.

b. PRETUNING TrANSMITTER. To pretune the
transmitter, proceed as follows:

(1) With the set connected for operation and
supplied with a-c power, turn the ON-OFI switch
of Power Supply Unit PE-110-(*) to ON.

Warning: This equipment uses high wvollages
which will give sewvere shock or cause death if
touched. High r-f woltages can cause painful burns.
Do not touch the antenna or antenna connections
while operating. The r-f voltage at the antenna is
the only exposed voltage. When the top cover of
the transmitter is open, other r-f voltage points are
exposed.

(2) On the transmitter,
desired frequency into the transmitter crystal socket

plug the crystal of

whose number corresponds with the channel num-
ber selected for operation.
(3) Turn the OPERATING CHANNEL switch

to the selected channel 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 NOISE CONTROL FULL ON.

CONNECT "LOW" SIDE SIGNAL GENERATOR TO CHASSIS.
CONNECT OUTPUT METER THROUGH SERIES CAPAGCITOR TO V6 PLATE (1) AND CHASSIS.

|
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Figure 12, Radio Receiver and Transmitter BC-669-(*), recetver alignment chart, diagram
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TRANSMITTER PRESETTING

Remove plate under P. A. PLATE TUNING; leave antenna disconnected.,
Remove plate over METER SWITCH and set to P. A. PLATE.
Open ANTENNA LOADING COIL ADJUSTMENT door.

—_—

6 5 4 3 2 | CHANNEL NO.
TRANSMITTER
CRYSTALS
‘ [} (] l
]
Q

ANTENNA
LOADING COIL
L ©

RECEIVER CRYSTALS

3

4. Repeat 1 to 3 above for channels 2 through
6, turn OPERATING CHANNEL switch to
corresponding positions in turn.

5. Reset OPERATING CHANNEL switch to
position |

l—6. Set No. | “A” sliding contact 6 turns up
from bottom.

Set all ANTENNA LOADING COIL sliding contacts to mid-position.
Set all “A” sliding contacts to bottom position.
Sel all “P” sliding contacts to mid-position.

ANTENNA LOADING
COIL ADJUSTMENT ANTENNA CURRENT

]
ANT.
,\‘ \J TUNING
LJ
OPERATING N
CHANNEL
; Y PA.PLATE TUNING

6 5 )

2 (©)

5 2| (SLOT HORIZONTAL
@ AT MID~CAPACITY)

1

— Turn OPERATING CHANNEL
, switch to position 1

—2. Plug lowest frequency transmitter

, crystal in socket 1.

Tune P.A. tank circuitto resonance by
adjusting No. 1 “P" sliding contact
and No. 1 P. A. PLATE TUNING
capacitor until D. €. CURRENT meter
dips to a minimum (40 to 60 ma.).

CAUTION: Make sure sliding contacts do not short-

circvit turns, Erratic behavior indicates
improper sliding contact setting.

7~ Connect antenna and tune circuit to reso-
nance, by adjusting ANTENNA TUNING
knob and No. | sliding contact on antenna  A.
loading coil until maximum ANTENNA
CURRENT meter reading is obtained.

"

—8. If necessary adjust No.1 “A" sliding contact
and retune antenna circuit as in 7 obove

RECEIVER

Plug receiving crystals into receiving
crystal sockets. That is all that is required
for operation on CRYSTALT or CRYSTAL 2.

until D. €. CURRENT meter reads be
tween 150 to 210 ma. ANTENNA
CURRENT meter should read from 1 2
to 1.5 amperes.

9.+ Repeat 5 to 8 above for channels 2
through 6, turn OPERATING
CHANNEL switch to corresponding
positions in turn

10. Repgcl 3 through 8 on all channels
making slight readjustment where
necessary.

PRESETTING

Each receiving crystal 1s 385 KC higher
than the corresponding transmitting crystal
of the same channel number, except for
channel 6 which is 385 KC lower

TLI96SSB

Figure 13. 1?udh)I?urvhnn'aud'7Vanxnd/hv'l1(~669—(*),lrunxndlhv'ﬁrvxvuing chart, diagram.




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

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

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

(7) Remove the cover plate over the inscription
METER SWITCH and set the switch to the posi-
tion marked P.A. PLATE.

(8) Turn the transmitter on by pressing the
press-to-talk switch on handset or microphone (DC
CURRENT meter will now indicate some value).

(9) Use a Y-inch socket wrench to unlock the
tuning shaft of the variable plate capacitors by
loosening the locking nut.  With a screw driver,
turn the slotted shaft of the capacitor whose number
corresponds to the channel number, until the plate
current is at minimum.

Note. When the slot is horizontal the capacity is at mid-
value. Do not turn it past the vertical position,

(10) Turn the transmitter off and move the
same /2 sliding contactor on the plate tank coil L3
a few turns toward the top.

(11) Repeat steps (8), (9), and (10) above and
continue these readjustments until the plate current
dips to a minimum 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 to the position producing a
minimum (40 to 60 milliamperes (ma)) plate cur-
rent. If no current is obtained, repeat the above
procedure, moving the sliding contactor downward
instead of upward.

(13) Repeat 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 OPERATING CHANNEL switch to
the channel number selected for tuning.

(b) Move the corresponding numbered sliding con-
tactor on the A side of plate tank coil 1.3 up approxi-
mately 5 turns.

(¢) Open the door marked ANTENNA LOAD-
ING COIL ADJUSTMENT.

Note. The antenna must be connected to the antenna post
of the transmitter from here on.

(d) Move the sliding contactor (whose number
corresponds to the channel number) on antenna-
loading coil 14 approximately half-way up the coil.

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

(f) Rotate ANTENNA TUNING dial throughout
the range from O to 100. During this operation, the
antenna current should reach a maximum and then
dip as the rotation is continued. Return the knob to
the position at which the maximum ANTENNA
CURRENT reading is secured, and release the press-
to-talk switch.

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

(g) If the ANTENNA CURRENT meter does
not show the above fluctuation in response to turning
the ANTENNA TUNING knob, move the sliding
contactor on antenna-loading coil L4 up or down.
Repeat testing as in (¢) and (f) above and adjusting
the contactor on .4 until the desired action of the
ANTENNA CURRENT meter is secured. If maxi-
mum ANTENNA CURRENT is reached as the
ANTENNA TUNING dial is rotated past 0, move
the contactor up one turn at a time. If the maximum
is reached as the dial is protated past 100, move the
contactor down turn at a time. When proper an-
tenna current variation is secured, return the AN-
TENNA TUNING knob to the position at which
the maximum ANTENNA CURRENT reading is
secured, and release the press-to-talk switch.

(I) Press the press-to-talk switch for 1 or 2 sec-
onds and note the DC CURRENT meter reading.
This reading should be between 150 and 210 ma for
proper operation of the transmitter.

(i) 1f the DC CURRENT meter indication exceeds
210 ma, move the sliding contactor on the 4 side of
plate tank coil .3 downward 1 turn at a time, repeat-
ing the antenna-loading coil .4 adjustment and AN-
TENNA TUNING knob adjustment as in (¢), (),
and (g) above, until the DC CURRENT meter reads
between 150 and 210 ma.

(7) If the DC CURRENT meter reads less than
150 ma repeat the procedure recommended in (7)
above but move the sliding contactor on the A side of
plate tank coil 1.3 upward instead of downward.

(k) When the correct adjustment is reached, the
DC CURRENT meter will indicate 150 to 210 ma
of plate current and ANTENNA CURRENT meter
will indicate 1 to 1.5 amperes of antenna current.

(1) Repeat the above antenna tuning procedure for
any remaining channels, using the sliding contactors
pertinent to the corresponding operating channel
numbers.

23. Final Adjustment

Check ali tuning adjustments made in paragraph 21,

2]
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tween turns, as this may shortcircuit these turns.  have not shifted while being locked.




SECTION VI

DETAILED TROUBLE-SHOOTING PROCEDURES

24. Voltage and Resistance Measurements at
Tube Sockets

a. Vorrace MeasuremMeNTS. Connect Radio Re-

ceiver and Transmitter BC-669—(*) to Power Sup-

ply Unit PE-110-(*).

])1'()])(’,1']'\' (‘()1]]](‘(‘1(‘(1.

Make sure all cording is
Turn speaker ON. Measure
voltages at tube socket terminals using a 10,000-ohm-

per-volt voltmeter, part of Test Set 1-56-(*), or

Make measurements from tube socket
terminals to chassis ground unless otherwise indicated

equivalent,
on the diagrams. The values specified are average;
actual readings will vary. All values indicated are
positive volts.

(1) Transmit position (fig. 12). Connect Power
Supply Unit PE-110-(*) to 110-volt power source.
Turn PE-110-(*) power switch ON. If transmitter
is operable, tune and load it.  Set switches for voice
Measure voltages. Push press-to-talk
switch on Remote Control Unit RM-21-(*) momen-
tarily while taking readings. Values should be within
10 percent of those specified in figure 14. Values
marked # on the diagram are average values for
fully loaded antenna condition. Readings obtained
may be less for unloaded antenna condition.

(2) Receive position (fig. 15). Connect Power
Supply Unit PE-110-(*) to 110-volt power source.
Turn PE-110-(*) power switch ON. Measure volt-
ages. Values should be within 10 percent of the
values specified in figure 15,

(3) Vibrapack position (fig. 16). Connect Power
Supply Unit PE-110-(*) to a 12-volt d-c source.
Turn PE-110-(*) power switch ON. Measure volt-
ages. Values should be within 10 percent of those
specified in figure 16.

(4) Modulator section. (@) Transmit position.
Connect Power Supply Unit PE-110-(*) to a 110-
volt, 60 cycle power source.

transmission.

power switch ON. [f transmitter is operable, tune

and load it. Push press-to-talk switch momentarily
Values
obtained should be within 10 percent of the values

while making readings.. Measure voltages.

specified in figure 17 for the transmit position.

(b) Receive position. Connect Power Supply
Unit PE-110-(*) to a 110-volt, 60-cycle power
source, Turn PE-110-(*) power switch ON.
Measure voltages. Values should be within 10 per-
cent of the values specified in figure 17 for the receive
position.

Turn PE-110-(*)

(¢) Vibrapack position. Connect Power Supply
Unit PE-110-(*) to a 12-volt d-c source. Turn
PE-110-(*) power switch ON. Measure voltages.
Values obtained should be within 10 percent of the
values specified in figure 17 for the vibrapack position.

0. ReststaNcE MpEASUREMENTS.  Disconnect all
cording. Remove all tubes from their sockets. Dis-
connect PLL1T and SO1. Measure resistance from tube
socket terminals to chassis ground unless otherwise
indicated.  Resistance readings obtained should be
within 10 percent of the values specified on the dia-
grams. The values given are average ; actual values
will vary.

(1) R-f section. Turn SIDETONE VOLUME
CONTROL to maximum. Measure resistances at
tube socket terminals in r-f section. Readings ob-
tained should be within 10 percent of the values speci-
fied in figure 18.

(2) Modulator section. Turn A-F GAIN control
to maximum. Turn R-F GAIN control or NOISE
CONTROL to maximum. Set RECEIVER BAND
SWITCH on MANUAL 1. Turn STATIC FIL-
TER OFF. Measure resistances at tube socket ter-
minals. Readings obtained should be within 10 per-
cent of the values specified m figure 19.

(3) Power Supply Umit PE-110-(*). Tube
socket resistances for Power Supply Unit Pli-110-
(%) are shown in figure 20. This diagram is included
for reference in case the power supply unit is not
operating satisfactorily.

25. Signal Tracing

a. The interrelated circuits of the receiver section
in BC-669—(*) do not constitute a complicated
problem in signal tracing. There is a real neces-
sity, however, for thoroughly checking hoth receiver
and transmitter oscillation in both frequency bands
on both manual and crystal reception and on all six
frequency channels for both receiver and transmit-
ter. The tracing procedure must also indicate rea-
sonable gain per stage, particularly between r-f,
mixer, and i-f stages. The instruments needed for
signal tracing in the receiver section of BC-669—(*)
are:

(1) R-f, and a-f signal generator.

(2) Cathode-ray oscilloscope.

(3) Vacuum-tube voltmeter (VITVM).

(4) R-f output meter, 1,208 or equivalent.
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SOCKET VOLTAGES OF BC-669-(%)R-F CHASSIS, TRANSMIT POSITION
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SOCKET VOLTAGES OF BC-669-(%) R-F CHASSIS, RECEIVE POSITION
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Figure 15. Radio Receiver and Transmitter BC-669—(*), receive position, socket voltage lay-out diagram.
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SOCKET VOLTAGES OF BG - 669 - (%) R-F CHASSIS, VIBRAPACK OPERATION OF REGEIVER
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225V D-C 400V _D-C

@ c70-C72
1.5V AV.

VOLTAGE VALUES FOR TRANSMIT POSITION ARE SHOWN FIRST.
VOLTAGE VALUES FOR RECEIVE POSITION ARE SHOWN IN ( ).
VOLTAGE VALUES FOR VIBRAPACK OPERATION ARE SHOWN IN [ 1.

LT

BOTTOM VIEW OF MODULATOR TL19691

Figure 17. Radio Receiver and Transmitter BC—669—(*), recewver, transinit, and vibrapack position,
modulator socket voltage lay-out diagam.
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NOTES

A-F  GAIN CONTROL FULL ON

RECEIVER BAND SWITCH ON MANUAL

R-F GAIN CONTROL OR NOISE CONTROL FULL ON.

STATIC FILTER OFF

ALL TUBES REMOVED

ALL CORDING DISCONNECTED

PL 1 DISCONNECTED FROM SO!

MEASUREMENTS FROM

ALL VALUES ARE

AVERAGE

OPEN(BC-6634)

50 N (BC-669-B)
(BC-669-C)

(125 Q.- RY! CLOSED)

OPEN(BGC-669-4)

47,000
-

FROM SOCKETS

SOCKET TERMINALS TO CHASSIS

IMEG +

MEASUREMENTS FROM SOI TO POINTS INDICATED

3300 TERMINAL 2

SliemiE s ®
30,500 N OPEN >TERM|NAL_ s TERMINAL 4
vipO——— 30,0000—+3) © on Ovs
TERMINAL 3
G 1000 Q) ® on Ove
= TERMINAL S TERMINAL 5

= 3
T e v O on S G} 2 2 MEG —Ovy s
TERMINAL 7
—0 @+t—on
VI, V4 V6
270.0

20,500 N 31,5000

VIEW OF SOl

(168,000 Q.- STATIC FILTER ON)

Er et

20,500 1 315,000
®
OPEN OPEN eo OPEN 7MEG 370 1
® o@
30,500 0 T2 MEG + ® OPEN

il

OPEN

BOTTOM VIEW

REAR OF CHASSIS

30,0000

70,0000

Figure 18. Radio Receiver and Transmitter BC—669—(*), r-f section, diagram of resistances at sockets.

TL F9694




RESISTANCE MEASUREMENTS FROM PL |
TO POINTS INDICATED

TERM K
0.00—
OF PL2 o—-0 GOt

TERM F -
0— 0.0.0— — 40

OF PL2 _<:> <:>_ S :;r

TERM B 3 3
00— 0.0.0— PLI — OPEN—

OF PL2 _® @_ ==

| SIDETONE VOLUME GONTROL FULL ON.
0t @ B ALL TUBES REMOVED FROM SOCKETS.
G 450 N1
. ALL GORDING DISCONNEGTED.
fz g PL I DISCONNEGTED FROM SO
70 MEASUREMENTS FROM TUBE SOCKETS TO GHASSIS.
L—@  @1—oren ALL VALUES ARE AVERAGE, ACTUAL READINGS MAY VARY.

| - METER SWITCH AT PA GRID
i 2- METER SWITCH AT PA PLATE
3-RY 2 HELD CLOSED BY HAND

45M 45M

a45M 40 0. 45M 400

BOTTOM VIEW OF
; MODULATOR TUBE SOCKETS TLI9E9S
Figure 19.  Radio Kecewer and Transmitter BC-669~(*), modulator section, diagram of resistances at sockets.
ALL TUBES REMOVED FROM SOGKETS.

ALL CORDING DISCONNECTED.
MEASUREMENTS FROM SOCKET TERMINALS TO GHASSIS .,

ALL VALUES ARE AVERAGE. 3 VLT vi8
0 OPEN ~—~—OPEN OPEN — OPEN
, BE g 5
} i” isv BOOVJ)GA 5V
{ o0— [osied
=
0 L 5A 131V 0O |3a sV 0
( I e A s ) 0——rj
A 50CY _ [300V|3A 5V
TnsvT T
L 2»—I L] LO_J
57
57
—14 -]
o o
T14 [0455A 545V
VIBRATOR TRANSFORMER RESISTANCE 50CY 15V
AS MEASURED AT VIBRATOR SOCKET
AND CAPACITOR € 90.1 AND C90.2. L l-—J [o = —
: L9| soqn
O

NOTE! VALUES GIVEN IN OHMS ON THE
OUTSIDE OF TI3 AND TI4.

BOTTOM VIEW ~REAR OF GCHASSIS

ALL VOLTAGES MEASURED WITH 10000 OHM
PER VOLT METER ALL MEASUREMENTS MADE
FROM PIN SOCKETS TO GROUND UNLESS
OTHERWISE INDICATED,

i Figure 20. Power Supply Unit PE-110-(*)—diagram of resistances at sockels.
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LE

OPEN

OPEN

L &ZW SWITCH IN OFF POSITION

2. RECEIVER BAND SWITCH ON MANUAL i

3. SQUELCH CONTROL FULLY OFF

4 ALL TUBES REMOVED FROM SOCKETS

5. ALL CORDING DISCONNECTED

6. PL, DISCONNECTED FROM S0,

7. MEASUREMENTS FROM SOCKET TERMINALS TO CHASSIS
B. ALL VALUES ARE AVERAGE

S,
M

. VOLUME CONTROL FULLY ON
:1,0000

&M

OPEN
(1250~ RY, CLOSED)

MEASUREMENTS FROM PL; TO POINTS iNDICATED

PIN2 ONvVg O0—20M —OIl  120———40n—0 PIN 4 ON Vg
PIN 3 ON Vg O0—I5M —09 00—F——0n—0 PIN 4 ON Vg
_[OPEN —107 8O0—t=———0N—0 PIN'3-ON Ve

[———05 60—F22 MEG—C PINS ON Vg
en

L2 o3

40— ONn--0 PIN7 ON vi

PINGON SO, O0—o0n — 0! 20— OPEN —

VIEW OF PL,

TL 12973 -S

Figure 22. Radio Receiver and Transmitier BC-669-D, resistance measurements.




A-C
VTVM
0.05MF =S
e PROD

CHASSIS ,

GROUND = 3

R-F AMPLIFIER MIXER I-F AMPLIFIER 2ND DETECTOR AUDIO VOLT. AMP|  [AUDIO POWER AMR

2.GRID-PIN4 | | 4GRID-PIN8 6.GRID- PING | | || 8GRID-PING [0.GRID - PINS

13 PLATE-PIN 8 5. PLATE-PIN 3 7 PLATE-PIN 8 9, PLATE-PIN 8 1. PLATE-PIN 3
e TUBE VI TUBE V2 TUBE V4 TUBE V7 TUBE V5 TUBE V6
@ |l
SIGNAL GENERATOR]_
NOTE!
P g
= CHASSIS
= TEST PROD POSITIONS ARE INDICATED
0SCILLATOR
GROUND BY NUMERICAL ORDER. FIRST TEST PO-
SITION IS AT ANTENNA POST.
= 1S SYMBOL FOR FIXED GAPACITOR
TUBE V3 TLI9699
Figure 23. Radio Recerver and Transmitler BC-669-(*), signal tracing block diagran.
attenuator as needed between

b. Signal tracing on Receiver BC-669—(*) con-
stitutes feeding a signal to the antenna input and
tracing its progress, beginning at the antenna input.
(See fig.. 23.)

(1) Connect high side of a signal generator to
the antenna post.

(2) Connect ground lead of the signal generator
to a chassis ground connection.

(3) Connect one lead of a VI'VM to chassis.
voltage by temporarily

(4) Short out a-v-c

grounding common connection of R14 and R30 to
chassis.
(5) Set the signal generator band switch at 2,280

kc.
(6) Set RECEIVER TUNING dial at 2,280 kc

on BAND 1.
(7) Set OPERATING CHANNEL switch at

channel 3.

(8) Set RECEIVER
CRYSTAL 1.

(9) Connect test prod of VIVM at contact No.
This will check continuity of

BAND SWITCH at

1 of transformer T1.
antenna coil of transformer T1.

(10) Connect test prod at VIVM at contact No.
3 of transformer T1. This will check continuity of
secondary for transformer T1.

(11) Beginning at tube VI as indicated in chart
helow, measure the voltage from grid to ground and
from plate to ground for each of the tubes indicated.
Keep signal generator volume low. Reduce gener-

32

ator’s  voltage at
stages 1o keep reading at VI'VM on scale.
a record of measurements obtained but do not write

Keep

the results in this manual.

VOLTAGE TEST

Grid to ground Plate to ground
Tube e L | L e

Pin Volts Pin Volts
NG e | AR e f A ety B | i
N2 T e e | 8 4 PR
N ke Rl NG O \ AR LS 1
) e e AR b A ; o SRR (e * |
NIOYE ol M ismoe T ; 1 37 Gl R

(12) If no voltage or very weak voltage is

obtaied from orid of tube V4, check oscillator tube
Vis)
(13) If no voltage is obtained from grid of tube

V5, check tube V7.

26. Signal Substitution

In this method of checking, the ground side of the
signal generator is grounded to the receiver; the
VTVM is likewise grounded and the test prod is
connected to the output, that is, the plate of tube
in the stage being tested, The appropriate signal
of each stage is set up on the generator (r-f signal
for r-f and mixer stages, i-f signal of 385 ke for
i-f stage, and 400-cycle, a-f signal for a-f stages),



TEST 0.05MF
PRODSC— O
d
SIGNAL GENERATOR A-C
Q VTVM
CHASSIS ' _QL
GROUND = 0.05MF
TO ANTENNA| R-F AMPLIFIER MIXER I-F AMPLIFIER 2ND DETECTOR AUDIO VOLT. AMP AUDIO POWER AMP
POST—I| 9, PLATE-PIN 8 7.PLATE-PIN 3 5.PLATE-PIN 8 | 3 PLATE-PIN8 ) LLPLATE-PIN 3
'""10. GRID-PIN 4 8.GRID- PIN 8 6.GRID - PIN 4 4.GRID- PIN4 2.GRID-PIN 5 | TOPIN3
TUBE VI TUBE V2 TUBE V4 TUBE V7 TUBE V5 TUBE V6
chassis L
GROUND ¢
NOTE:
OSCILLATOR SIGNAL GENERATOR TEST PROD POSITIONS ARE INDICATED BY NWER\CAL
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
TUB? V3 PLATE OF SAME STAGE.
# IS SYMBOL FOR FIXED CAPACITOR. TL 19700

Figure 24.  Radio Receiver and Transmitter BC-669—(*), signal substitution, block diagram.

and the VI'VM test prod is connected to output
of the stage being tested. The 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 the step-up of voltages in the stages of
the receiver section of BC-669—(*), it is necessary
to follow a few simple rules. The gain in a stage of
voltage amplification 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
determined is the gain of the stage. The input volt-
age must remain constant while both readings are
being taken.

a. GAIN Per StTAGE. Gain per stage is deter-
mined as follows:

(1) Set up the signal generator for operation.
Connect the ground lead of the signal generator to
the chassis of the receiver.

(2) Turn the signal generator on.

(3) Set up the VI'VM for alternating current.
Use an isolating capacitor of 0.05 mf in one lead.

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

(5) Set the range switch of the VITVM so that
1 volt will measure near the upper end of the scale.

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

(7) Adjust the r-f or a-f 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) Measure the signal voltage on the plate of
the tube being tested, placing the VI'VM test prod
in contact with the plate pin.

Note. Be sure that the range switch is turned to a high-
voltage scale for the first reading. Reduce to a lower range
for close reading.

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

Voltage gain equals #————E;::;u
in which E is voltage.

b. OsciLLator VorrAce Tesr. (1) Disconnect
the signal generator, as it will not be needed for this
test.

(2) Use the VI'VM with an isolating resistor in
the test prod.
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(3) Connect the test prod of pin No. 5 (control
grid) of V3, receiver-oscillator tube.

(4) Connect the ground side of the VI'VM to the
chassis of the receiver.

(5) Set the VI'VM initially to the high-voltage
range (50 volts). Reading obtained on this range
will indicate proper range to be used for close read-
ng.

(6) With RECEIVER BAND SWITCH set at
MANUAL 1, rotate the tuning dial over the entire
receiving range. The VITVM should indicate a volt-
age reading of at least several volts which should
remain approximately constant throughout tuning
range.

(7) Temporarily short the stator of oscillator tun-
ing capacitor section CL.3. Voltage should drop to 0
on the VIV M.

(8) If on test no voltage is registered on the
VTVM, or if the reading on the VIVM varies
greatly over the tyning range, or if voltage does not
drop to O when tuning capacitor section CL.3 is
shorted, then the oscillator is not operating properly.

(9) Make a voltage, resistance, and continuity
check of the entire stage. (Make resistance and con-
tinuity check after voltage is off.)

(10) This test should be repeated with RE-
CEIVER BAND SWITCH at MANUAL 2,
ERMSTATESa N dfCRNS TR,

28. A-v-c Check

a. Purrose or CrECK. Receiver BC-669-(*)
incorporates a simple a-v-c circuit. This circuit is
included to make possible a steady volume at the
loudspeaker and to reduce the possibility of fading
during long-distance reception. The a-c-v circuit
also maintains a steady volume under the constantly
varying conditions of vehicular radio reception. The
necessity in the field for dependable volume on all
desired signals makes it necessary for the repairman
to give the a-v-c circuit a very careful check and to
bring it up to the requirements indicated in the a-v-c
test,

b. MakiNG THE A-v-¢ CHECK. Set up the re-
ceiver, signal generator and VITVM as outlined in

34

the signal-to-noise test. (See par. 30.) Make the

test on BAND 1 as follows :

(1) Set RF. GAIN (NOISE CONTROL) and
AF. GAIN at maximum (

(1_2) Set speaker switch and static filter switch at
OFF position,

extreme right).

(3) Set signal generator for low output at 30 per-
cent modulation and 400 eyeles
(4) Set receiver and signal generator at same fre-
quency.
o A e :

1-( ) 1 ("(.d m 1 volt from the signal generator and
fl(]llst notse control (R.IF. GAIN) to obtain a read-
g of 1.7 volts on the VTV M

B AN
; 5(;6) Reduce signal generator output to get anl

-23-volt reading on the VIVM. The r-f signal
OeNET B 1 1
generator should now indicate an 1-f voltage output
of 178 microvolts (uv) or less

(.7) £ 178 v or less is not obtained, it is an indi-
cation of defective a-v-c action. In this case check
a-v-c tube V7 and the components of the a-v-c circuit
hefore checking for other defects.

o2 M?'s*,'"ep’°°ﬁ"9, Fungiproofing, and Re-
finishing

: a. Pollowil?g the repairs made as indicated, the unit

.slmul(l. be motstureproofed and fungiproofed. Com-

plete instructions for this will be found in TB 11-

625-2.

il preliminary cleaning and inspection reveals
Sll'ght scars and scratches on case, remove rough spots
th #000 sandpaper and apply paint to spots with a
small .ln‘ush. Make sure that ']):1int Siirfacehextaln
Spots 1s smoothed dowr so that touch-up will not he

bumpy. There ’
l,Vl. Therefore, san away paint within %-mch

around scarre N

around scarred o chipped spots. If case is badly

scarred or has laro %
arred or has large worn areas, remove both upper

. hassis from case, scrub all dirt and rust
AWAY, using dry-cleaning solvent (SD) to insure @
proper surface for painting. Be sure to remove with
a clean d.ry cloth any superficial deposit left by the
<-Iry-c]e.amng solvent ( SD). When case is clean, spray
tlu? entire case with paint authorized by existing regu-
lations, ? b

and lower ¢



SECTION VI

FINAL TESTING

30. Alignment Test

After all preliminary checks and repairs have been
made and the unit has been refinished as needed,
fungiproofed and moistureproofed, it will be neces-
sary to check the alignment according to the pro-
ce(l/ure outlined in. (See fig. 12.) It may be neces-
sary after moistureproofing and fungiproofing to re-
align the unit completely. This should be followed by
additional tests indicated in the paragraphs which
follow.

50 MMF o ANT POST
"

!
BC-669-(%)

@ HIGH GND. POST
a
o SIDE U‘rﬁ

SIGNAL  GENERATOR

MODULATOR UNIT 0 POWER UNIT

PE-110-()

A-C VTVM
O REMOTE CONTROL CORD

0.05 MF.
‘}_‘”_'} SONNEGT ACROSS RS!

NOTE \

|15 SYMBOL FOR FIXED CAPACITOR TL 19703

Figure 25. Radio Receiver and Transmitler BC-669—(*),
“diagram of test circuit for sensitivily, selectivity, and
© g-v-c measuremenlts i receiver section.

31. Signal-to-noise Test

a. Purrose. This test is to make sure that the in-
tensity of the receiver signal voltage is int.elligi])le
through and above the receiver’s normal noise level
voltage. Because BC-069-(*) nmsli.()pcrate .un(lcr
conditions where exterior noises, vehicular noise on
roads, or even nearby artillery fire make r'cccpti(.m diffi-
cult, it is important that the signnl—t()-n(ns(: ratio meet
at least minimum Signal Corps requirements.

b. Procepure. (1) Use an r-f signal generator
and an a-c VTVM.

(2) Connect the high side of the 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 VT Y M across resistor R51
with SPEAKER switch OFF. TInsert an 0.05-mf
capacitor in series with one of the ]eads..

(5) If resistor R51 is not a 6-ohm resistor, as may
be the case in models BC-669-A, —-B,.---/\M: or MBM_
connect a 6-ohm resistor in parallel with resistor R51.

(6) Set RECEIVER BAND SWITCH at MAN-
AT

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

(8) Set A.F. GAIN at maximum (extreme right).

(9) Set SPEAKER switch at OFF,

(10) Set STATIC FILTER switch at OFF,

(11) Set the signal gencrator at a low output, at
30 percent modulation and 400 cycles.

(12) Turn both signal generator and receiver to
the desired test frequency. Turn on all alternating
current to receiver, signal generator, and VTV M.

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

(14) Set the modulation switch on the signal gen-
erator to OFFE,

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

(16) Set the signal generator modulation switch
to ON position and readjust the signal generator out-
put for an 0.55-volt reading on the VTV M.

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

c. FiNaL Serrines. Final settings of the signal
generator output and receiver R.F. GAIN (NOISE
CONTROL) should be such that with signal gen-
erator modulation switch ON a reading of 0.55 volts
is obtained on the VI'VM, and with signal generator
modulation switch OFF a reading of 0.27 volts is
obtained on VITVM. This establishes a signal-to-
noise ratio of 4 to 1. Failure to get a 4 to 1 ratio
indicates faulty receiver operation. ILocate the de-
fective parts and correct the condition before proceed-
ing to other tests.

d. CorrecTiVE DaTa.  For practical corrective
data see paragraph 48. Make a very careful recheck
of the 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
signals and excessive tube noise.

a. CAUSES OF Poor SENSITIVITY. Poor sensitivity
may be caused by oscillator tubes which have gone
flat. This will be shown by their failure to operate
at some frequencies despite their operation at others.
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y may be high-resis-
daries of the
Idering

Other causes of poor sensitivit
primaries or secon

tance joints in the
timed cifcuit. Such jointsare dueito poor so
or corrosion. These joints may permit %‘thlsfa(:t(?'l“}"
voltage readings, but will ]_n'ese}nt a]‘)]')rCC.I{l])lFf resis-
tance to r-f signal voltage. Careful point-to-point
resistance measurements must be made to ].ocatc: such
joints. Misalignment of ]3(%669—(*). 'w.111 also be
found a common cause of lack of sensitivity.

b. Procepure.  Connect BC-669—(*), r-f signal
generator, VTVM, and a 50-mmf cal)acitor.as outk—
lined in the signal-to-noise test. {bec par. 300.)
Check sensitivity of bands 1 and 2 using t.est freqt.uzn-
cies shown in chart below. After adjusting receiver
for a 4 to 1 signal-to-noise ratio at each frequency
checked, the r-f signal generator voltage re-
: 0.55 volts on the VTVM
s shown

heing
quired for a reading of
should be equal to, or lower than, the value

in the chart.
SENSITIVITY TEST
Bl oo a0 —’LL,
Frequency (kc).. —*1154(’)6#7/2;0‘0 2,900 ) 4,400
R-f signal gener- . j ;

ator voltage (uv)

6 6

Sl-lxlll.kll' sensitivity should be registered in operat.ing
in the crystal channels at the cryst'al frequenm'cs.
Failure to get the required values indicates defective
receiver operation. When this is the case check the
receiver alignment hefore making other tests and re-
pairs. If the equipment being tested is new, the r-f
signal generator voltages should be at least 2 pv
lower than values shown in the chart.

33. Selectivity Test

a. Funcrion. The ability of a receiver such as the
BC-669—(*) to shut out interference of 1111\2\.ra’nted
signals is of the greatest importance to a mllftar.y
organization using the receiver. Therefore it 1is
necessary that the selectivity test be exacting and
thorough. Mixer tube V2 and oscillator tube V3

should be thoroughly tested, both in the tube tester

and in actual operation. Tracking should be care-

fully adjusted in the alignment of the receiver to
insure that the basic requirements for good selectivity

are present.

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

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

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

The receiver, signal generator,
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the a-v-c action temporarily by grounding the com-
mon lead of resistors R14 and R30 to chassis.

Note. Remove this short after test has been completed.

(3) Set RECEIVER BAND SWITCH at MAN-
UALVE

(4) Set both R.F. GAIN (NOISE CONTROL)
and A.F. GAIN at maximum (extreme right).

(5) Set SPEAKER switch and STATIC FII.-
TER at OFE,

(6) Adjust signal generator for low output at 385
ke using 30 percent modulation at 400 cycles.

(7) Adjust signal generator for 100 wy output.

(8) If reading on VIVM exceeds 0.55 volts,
decrease R.F. GAIN (NOISE CONTROL) until
a 0.55-volt reading is obtained on VTVM.

(9) Increase signal generator to 1,000 pv. De-
tune the signal generator to each side of resonance
in order to obtain a reading of 0.55 volts on VITVM
on each side of resonance.

(10) Subtract the below resonance frequency
which resulted in the 0.55-volt V'I'VM reading from
the above resonance frequency which resulted in the
0.55-volt VI'VM reading. The 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, increasing the signal generator to 100,000
pv. If the bandwidths are greater than those given
in the following chart under 1,000 times, the selec-
tivity of the receiver is defective and the alignment
of the i-f components should be rechecked before
making any specific repairs.

SELECTIVITY TEST LINMITS

1,000 times

45 ke

10 times

Increase in signal generator voltage

B e T e O s 10 ke

34. Transmitter Power Output and Modula-
tion Check
A test of the power output and modulation capabili-
ties of the transmitter section is made by connect-
ing it as indicated in the test circuit (fig. 26), and
then setting the transmitter up for operation. The
dummy antenna consists of a 30-ohm (75-watt)
noninductive resistor in series with a 500-mmf
capacitor. The test ammeter is a 0- to 2.5-ampere,
r-f ammeter inserted in series with the dummy
antenna.  The transmitter output is coupled to the
vertical deflection plates of the oscilloscope by means
of a 0- to 50-mmf variable capacitor. Unmesh the
movable plates of this capacitor and adjust them to
the position which results in an oscilloscope pattern
of suitable height. Adjust the sweep voltage on the
oscilloscope to make the width of the pattern slightly
more than half the diameter of the screen. With
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(NON=INDUCTIVE) 500 MMF SHORT L g,D_ ANT POST
4!

n
TSWATT
R=F AW ETER
0-2.5 AMPS < 0°50 MMF BC-669 - (%)

MODULATOR UNIT

TO POWER UNIT
PE-110 = (%)

REMOTE GONTROL.
UNIT RM-21-1%)
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NON=INDUCTIVE
RESISTOR

TO PIN NO.IT

TO PIN NO.I
AUDIO GENERATOR ;

NOTE "}'-IS SYMBOL FOR FIXED CAPACITOR

/
7)‘:|5 SYMBOL FOR VARIABLE CAPACITOR 19701

Figure 26. Radio Receiver and Transmitter, BC-669—(*),

showing test circuit for power oulput and measurements
i transmitting section, block diagram.
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Figure 27.  Radio Recetver and Transmitler, BC-669-(%),
oscilloscope pattern for modulation test.

the a-f generator turned off, the transmitter output
is unmodulated and consists simply of the r-f car-
rier. - Adjust the transmitter 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 minimum of 1.08 amperes in each case,
when no modulation is present, for a carrier output
of 33 watts. The unmodulated r-f carrier will be
seen on the oscilloscope and the height of the wave
above the reference axis may be measured (H2).
The a-f generator is connected 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-f 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-f 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 obtained remains undistorted. The
maximum height of the modulated wave (HI) 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 generator,
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 unmodulated power output cannot be ob-
tained, check the r-f section of the transmitter for
If the proper modulation percentage can-

defects.
check the modulator section of

not be obtained,
the transmitter for defects.

35. Operational Test

When all tests and all repairs indicated by tests have
been made, the equipment must be inspected care-
fully 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 as to dial reading, with good volume and
clarity. The 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 ViIil

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

36. R-f Amplifier Stage (fig. 28)

a. Funcrion or StaGe. R-f amplifier Tube JAN-
6SK7 (V1) amplifies signal voltages at radio
frequency, and, with sharply tuned circuits of trans-
formers T1 or T2, attenuates undesired signal
frequencies. Tube JAN-6SK7GT/G is used in BC-
669-B, —-C, -BM, and —CM.

* (1) Antenna connection to r-f transformer T1 or
T2 is through a set of closed relay contacts, normally
closed for the receive position. The antenna is
switched to either transformer on switch section S1.1.

(2) Signal voltages picked up on the antenna ap-
pear across the primary of T1 or T2, and are induced
in the secondary. Secondary and variable capacitor
section C1.1 forms a tuned parallel resonant circuit,
and fixes the frequency of the signal impressed on
the control grid of tube VI. Switch section S1.2
switches C1.1 and the control grid of tube V1 from
T1 secondary to T2 secondary.

(3) The gain of tube V1 is controlled by varying
the cathode bias by means of variable resistor R4, the
movable tap of which is connected to the cathode
through cathode bias resistor R3. One end of R4 is
grounded in the receive position to a set of closed
contacts in relay RY1. Capacitor C6 connects the
movable tap of resistor R4 to ground, bypassing any
noise of R4. The cathode is hypassed by capacitor
C7. In BC-669-B, and ~-BM, r-f choke 1.16 is con-
nected between the movable tap of resistor R4 and
resistor R3. With capacitor C6, which is connected
from the movable tap of R4 to ground, the arrange-
ment provides for additional filtering of noise from
R4, Tn BC-669-C and —-CM (also BC-669-B and
~BM on Order No. 32780-Phila-43), C6 is con-
nected between r-f choke 1.16 and resistor R3 for the
same purpose. 2

(4) A-v-c voltage is applied to the control grid of
tube V1, through resistor RZ and r-f transformer
secondaries. [t is filtered by capacitor C4 to maintain
constant level of signal voltage, and to prevent over-
loading of tube V1 by excessive signal voltages.

(5) Plate voltage in tube V1 is obtained through
the primaries of r-f transformers T3 and T4 directly
from the receiver plate voltage supply.

(6) The screen grid of tube V1 gets its voltage
directly from the receiver screen voltage supply. The
grid is bypassed by capacitor C8.
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(7) Positive voltage is placed across the fixed
clement of variable resistor R4 through resistor RS
from the screen voltage supply. Part of this voltage,
the amount of which depends on the setting of R4,
appears on the cathode together with the positive volt-
age supplied by R3. A corresponding negative voltage
appears on the control grid of V1. This permits
greater attenuation of signal voltages at a given
setting than would he obtained if only the voltage drop
across R3 and R4 were used to bias the grid.

b. REPAIR DATA FOR R-F AMpLirizr Stace. (1)
The following defects in a BC-669—(*) receiver may
be caused by difficulties in the r-f amplifier stage:

(@) Dead set may be due to an erratic r-f stage.

(b) Distortion may be due to an erratic r-f stage

(c) Fading may be due to loose or dirty band-
switch contacts. Loose windings may he found on
r-f coils or chokes ; improperly aligned padder capaci-
tors or defective dielectric in trimmers and padders
may be present.

(d) Hum, because of shorts within r-f tubes of
open capaciters, may occur.

(¢) Intermittent reception may be caused DY
broken leads.

(f) Noise may be caused by a defective tube.

(y) Oscillation may originate in a defective tube,
or may be caused by incorrect alignment, open €a-
pacitors, plate or screen voltages heing too high,
poorly soldered connections, open suppressor grid,
coil shields not being properly grounded, or indtctive
or capacitive coupling between stages caused by im-
proper lead dress.

(2) Replace v-f coils (fig. 44) as follows:

(a) Disconnect leads from coil lugs and remove
the coil assembly from the chassis.

(b) Mount the new coil on the chassis, replace
wires, and resolder,

Note. Be careful in the soldering of this unit. Solder is
liable to drop from overheated lugs, and short the coil
windings,

(¢) Check the screen voltage ( 3-4) at pin No. 6
of the socket. [f voltage is absent; or fails to check
with voltage charts, capacitor C8 may be defective.
Also test resistors R25 and R26 or capacitor C30.
Replace any defective components,

/ (d) Check a-v-¢ capacitor C4 to make sure that
1.t is not open, thus preventing the antenna from tun-
ing. Also check capacitor C7: a short here removes



the bias from the cathode and puts a load on the
tuned circuit. 3 :

(¢) Check switch sections SNIEES 187 S andwSiIEss
See that the contacts are clean and snap into place as
rotated.  Remove any corrosion in accordance with
cleaning instructions. - .

(f) Check the noise control (r-f gain contrql i
BL‘?—()C)!)»/\). [f it is inoperative, check choke 1.16
for continuity. Replace if it is shorted or open.

(g) Check the voltage at variable capacitor Cl:]
from stator to chassis. Make sure that contacts 1n
switch section S1.2 are operative to msure proper
tuning at this point.

(/1) After checking continuity of antenna trans-
formers T1 and T2, make sure that they are properly
aligned.  Primaries of either trunﬁ(nmer may be
tested at pins No. 2 and 4; secondaries may be tested

at pins No. 1 and 3.

(1) Make final adjustments after the oscillator
stage has been tested and it is certain that tracking
i1s correct. R-f operation must be tested in com-
bination with the oscillator, i-f, and mixer stages.

(7) To replace receiver band switch (fig. 44) :

I. Remove screws holding three shield par-
titions.

2. Unsolder all leads and disconnect all wires.
Tag as unsoldered and disconnected to
save confusion in replacing.

3. Remove the panel knob; remove 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.

Note. In making rcpz‘lirs on either chassis be sure to
remove tubes.
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Figure 28. Radio Receiver and Transmitter BC-669—(*), r-f amplifier stage, schematic diagram.




¢. PArTS DATA.

Ref. symbol

Signal Corps
stock No.

Name of part and description

(C) (@ e o

EOFAVCEE e

(€5 ik

f2EACREES

T2 B!

V1 A?
VBB CE
VIRB A G

3100107V EG R
3DA4.500-1 ....
3DA4.500-1 ....

3DA4.500-1 ....

3D9015V-41
3D9015V-41
3DAI1-39

3DA1-39

3D9015V-41

3D9015V-41

3D234

3DA20-45
3DA20-45

3C375

376615-28

37661540

376033-9
27.7269-27

37.6627-3
376801-41

2C5380-669C/C1

2C5380-669C/C1

2C5380-669C/C3

2C5380-669C/C3

CAPACITOR: single?lié?&ﬁﬂo 120.5 mmf ;:cction 6{—

A e VAT b e ey oty et s el
CAPACITOR: 0.0045 mf #20%; 300 vdew; molded
TGS DOSTATE ST DALY DG ) s s saia oo sl loha B L,
CAPACITOR: 0.006 mf —10% -+20% ; 300 vdcw ; molded
NCARINOS iAo ers AmMDETYDEIT ettt WA R
CAPACITOR: 0.0045 mf #+£20%; 300 vdew; molded
T | 0o S S B0 DM RVl b5 b S o O A 3 S S
CAPACITOR : 6-25 mmf ; variable; air; 11-plate ; ceramic
base; with screw driver slot; special ..........ofivnean,

CAPACITOR : 6-25 mmf ; variable; air; 8-plate ; ceramic
R e b e e e e A

CAPACITOR: 0.001 mf #5% ; 500 vdcw ; molded, silver-

mica ; postage stamp VDG % a0 b eialeri o s et et al aa bk
CAPACITOR: 0.001 mf =*5%; 500 vdcw; tubular
CeramIC  NOS oS TAMDILYNE bt v e e in, e s
CAPACITOR: 6-25 mmf; variable; air; 11-plate;
N P Tl T e 0 b o e b o s B it

CAPACTTOR: 6-25 mmf ; variable; air; 8-plate; ceramic
DS S DECIAl et 1o i e e e
CAPACITOR, CA-234: 1 mf +414% —6%; 200 vdcw ;
SRR (o} UKt oy i v oo} TAOTEY o md st e o b e
CAPACITOR: 0.05 mf —10% ; 4-20% ; 400 vdew ; molded

paper

CAPACITOR: 0.01 mf #20% :; 400 vdew ; molded paper
CAPACITOR: 0.02 mf —10% --20% ; 400 vdew ; molded

S S R e s st e RIS L B R T L)
CAPACITOR: 0.02 mf +20% ; 400 vdcw; molded paper
CAPACITOR: 0.1 mf —10% -+20% ; 400 vdew; molded

DAREIE e L R e e L e L RGeS
CAPACITOR: 0.1 mf #20%:; 400 vdew; molded paper

CHOKE r-f: 1 mh 3% ; 24.8 ohms d-c resistance; 4 pi
universal wotind

RESISTOR: 15000 ohms #10%; %4 watt; insulated
RSV  S ETE A N Bl S, S T s e
RESISTOR: 15,000 ohms #+20%; %% watt; insulated
(ROl L S IR A o BB et s
RESISTOR: 15000 ohms =20%; % watt; insulated
AT T o e A PR e et R e

RESISTOR: 330 ohms *10%; 14 watt; insulated carbon
RESISTOR: 10,000 ohms; potentiometer, carbon; 3-
IO I e e b O e Tl et e o I U
RESISTOR : 27,000 ohms =10% ; 1 watt ; insulated carbon
RESISTOR : 1 megohm *20% ; 2 watts ; insulated carbon
SWITCH ASSEMBLY : 3-section ceramic wafer type;
index plate 4-position through 90°
(Part of S1.1)
TRANSFORMER, antenna: 1,680 to 2,750 ke when tuned
with C1.1; pri to match 500 mmf ; 30-ohm antenna; con-
tains trimmer capacitor C3A,C; special
TRANSFORMER, antenna: 1,680 to 2,750 ke when tuned
with C1.1; pri to match 60 mmf; 10-ohm antenna; con-
tains {rimmer capacitor C3B; special
TRANSFORMER, antenna: 2,700 to 4,450 ke when tuned
with C1.1; pri to match 500 mmf ; 30-ohm antenna; con-
tains trimmer capacitor C5A,C; special
TRANSFORMER, antenna: 2,700 to 4,450 ke when tuned
with C1.1; 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 JTAN-6SK7GT/G; VT-117-A

Function

Revr ant.,

Revr ant.
Revr ant.

Revr ant.

stage tuning.
coupling, band 1.
coupling, band 1.

coupling, band 1.

T1 sec trimmer, band 1.

T1 sec trimmer, band 1.

Valve bypass.

Valve bypass.

T2 sec trimmer, band 2.

T2 sec trimmer, band 2.

R4 r-f filter.

R4 r-f filter.
R4 r-f filter.

Vi
Vi1

V1
V1

cathode bypass.
cathode bypass.

screen bypass.
screen bypass.

R4 r-f filter.

Ant. static leak.

Ant. static leak.

V1 filter.

V1 cathode bias.

Recvr noise control.
V1 screen bleeder.
Ant. static leak.

T1, T2 pri switching.
T1, T2 sec switching.

Band 1 ant. coil.

Band 1 ant. coil.

Band 2 ant. coil.

Band 2 ant. coil.

Revr r-f
Revr r-f
Revr r-f

amp.
amp.
amp.

L Applies only to models indicated. 1
¢ Applies only to models indicated on Order No. 32780-Phila-43.

41



37. Mixer or Converter Stage (fig. 29)

a. Funcrion or Stace. (1) Grid No. 3 of Tube
JAN-6SA7 (V2) receives signal voltage amplified by
tube V1 through inductive coupling provided by r-f
transformer T3 or T4. Primary switching for the
two frequency bands is effected by switch section
S1.3. Secondary switching in two frequency bands
is provided by switch section S1.4. The tuned cir-
cuit formed by T3 secondary and capacitor section
C1.2 determines the frequency of the signal received
by grid No. 3.

(2) Tube V2 receives its plate voltage through
resistor R11, the primary of i-f transformer TS,
and resistor R10. The voltage is filtered of radio
frequency by capacitor Cl14.

(3) The cathode of tube V2 is biased by the
voltage drop across resistor R7, and is bypassed by
capacitor C12.

(4) An a-v-c¢ voltage is applied through resistor
R6 and T3 secondary to grid No. 3 of tube V2, and
is filtered by capacitor C41. [iltering assists in
maintaining voltage level, and in preventing over-
loading of the tube by very strong signals.

b. REpATR DaTA ON MIXER OR CONVERTER STAGE.
Defective action in a BC-669—-(*) receiver may he

caused by faults on the mixer stage. Among these
are the following :

(1) Dead set. This may be due to a defective
Tube JAN-G6SA7, or to improper tube voltages.
The oscillator may not be working, or it may he
operating at a frequency which will not pass the i-f
transformer. The i-f transformer may be defective.
[f no r-f signal is present, rub the metal part of
the screw driver on the stator of the oscillator tun-
ing capacitor. Little or no noise in the loudspeaker
indicates a defective oscillator.

Caution: Keep fingers or body away from the

metal part of the screw driver.
A negative voltage across oscillator grid leak R8 in-
dicates an operative oscillator. No voltage, or posi-
tive voltage, indicates trouble. Infinity or high
reading on an ohmmeter across oseillator coils T7,
T8, or 1.2 indicates trouble.

(2) Fading. This may be caused by dirty or
loose band-switch contacts. It may also be caused
by loose windings on r-f coils, by open or shorted
resistors, by poorly soldered contacts, or by defective
diclectric in trimmers or padders.

(3) Distortion. This may be caused by a defec-
tive mixer tube, by open or shorted a-v-c capacitors,

O]
JAN=-6SA7
(VT=150)
MIXER
T0 €9
10 513 T0 V4
CONTROL GRID
(PIN @)
TOLCIT
TO
I-F
AMP
STAGE
T TOLSI3 10 v4
R-F SCREEN GRID
STAGE (PIN 6)
TO V3 GRID
0SC. STAGE
R9 RII (PIN 5)
47M 3300 I'M
R [ B+
5 260V D-C
R25
TO VI ot
SCREEN GRID
(PIN 6) R26
47M i
TO R2 T0 RI4
T AVG STAGE
FOR TEST CONDITIONS = (v7)
c42 SEE PARAGRAPH 23
; s Rl 9oi5 L
MF 63V A-C
:; :__l; 0 (6V.D-C)
NOTE 7 IS SYMBOL FOR FIXED GAPACITOR LMRG

®6LASS TUBE VT~ 150-A, JAN- 6SA7 GT/G
USED ON MODELS BC-669-B & BG-669-C

£ 1S SYMBOL FOR VARIABLE GAPAGITOR
M= 1,000 OHMS

@[512 FOSITION [OPERATION [BAND] FREQUENGY
| CRYSTAL | I |1680-2750 KGC i 4
2 MANUAL | | |16B0-2750 KG a7M :
3 CRYSTAL | 2 [2700-4450 KG VOLTAGES IN ( ) ARE FOR 90(80)V. D-C 260220V D-C
4 MANUALl 2 [2700-4450 KC VIBRAPACK OPERATION 205M 3 5M

TL 19705

Figure 29.  Radio Recewver and Transmitter BC-669-(%), mixver stage, schematic diagram.
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by defective resistors, or by an inoperative oscillator
stage. 0 y
(4) Hum. This may be caused by an open hlter
(.,lpm.'imr (14, by shorts in the tube heater to the
‘ 3
cathode, or by inductive coupling between the heater
plate and grid leads owing to improper dress of
| J1c 2 <

the leads.

(5) Oscillation.  Capacitor may be open. Plate
or screen voltages may be too high.
c. Removar o R-r TransrormERS.  Procedure

identical with that of the antenna transformers
(See fig. 44.)

15

in the r-I stage.

38. Heterodyne Oscillator Stage (fig. 30)

a. FuncrioN oF Stace. (1) In manual operation,
the frequency of oscillation 1s determined by the tuned
cireuit formed by transformer T7 and capacitor sec-
tion C1.3. The control grid of Tube JAN-6]5 (V3)
is connected to one end of T7 through switch section
§1.5 and padding capacitor (35, and to one end of
T8 through padding capacitor C38. The other end
of each coil connects to the cathode of tube V3 through
switch section S1.7 to provide feedback. Grid leak
resistor R8 provides a negative bias on grid of oscilla-
tor tube V3.

(2) In crystal operation, the oscillator frequency is
determined by the frequency of the crystal selected by
means of switch section S3.7. Capacitors C36 and
40 are connected in series across the selected crystal,
and the cathode of tube V3 is connected between them
through switch section S1.7, with coil 1.2 in parallel
with capacitor C40 to provide sufficient feedback for
the purpose of sustaining strong oscillations. Grid
leak resistor R8 is connected to the control grid of
tube V3 at all times.  Capacitor C34 provides coupling
hetween the control grid of tube V3, the oscillator
transformer, and capacitor C1.3 when switch S1 is in
cither of the two manual positions.

(3) Switch section S1.6 grounds T7 when in either
crystal position, and the crystals when in either man-
ual position. A portion of switch section S1.7 grounds
T8 cathode tap when in MANUAL 1 and CRYSTAT.
2 position.

(4) The control grid of oscillator tube V3 is
coupled directly to the mjection grid, No. 1 of the
mixer tube V2. Here the oscillator frequency is
heterodyned with the incoming signal frequency to
produce an intermediate frequency of 385 ke.

(5) The plate of tube V3 receives its voltage
through resistor R32 and is bypassed by capacitor C33.

b. Repair
STAGE.

OSCILLATOR
Oscillator coils are relatively simple devices,
but it must be remembered that in Receiver BC-
6069—(*) there are in effect two oscillators. One is a
Hartley type oscillator for manual reception ; the other
is a crystal-controlled oscillator with a crystal in each
of the six crystal frequency channels provided for
crystal operation. As seen in paragraph 37a(3), T7
and T8 are shorted out for crystal operation. There-
fore two sets of tests must be made of the oscillator
stage. The common causes of receiver troubles which

DAra oN HETERODYNE

may originate in the oscillator stage and suggested
remedies are as follows:

(1) Dead unit.
place it.

Check tube V3. TIf defective re-
Check the signal voltage at the plate, pin
No. 3, of tube V3 against the chart of voltages at the
socket. If the voltage is correct, check resistor R8.
I open, shorted, or high, replace the resistor.
Check the frequency
against the signal generator. Frequency of the oscil-
lator should be equal to the sum of the receiver inter-
mediate frequency plus the frequency at which the
signal generator is operating. If operating frequency
is incorrect, check trimmer capacitors C37 and C39.
If stage is inoperative check capacitor C33.

(3) Motor-boating.
replace it.  Check both bands.

(2) Wrong [requency.

Check resistor R8.
Band 1: capacitor
(35 may be open or shorted ; transformer T7 may be
openn.

1i open,

Make a check and replace defective parts.
Band 2: capacitor C38 may be open or shorted;
transformer T8 may be open. Check, and make re-
placements needed. In crystal operation, capacitors
C36 and C40 may be open or shorted. Cathode in-
ductor, choke 1.2, may be open. Check and make

replacements indicated as necessary.
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s e "STAGE
(VT-115) o
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0.006
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' P AVAVA
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— 0.002 o

\ T
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R 45 0.006 MF —
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RY |

LI0O0V D-CI
OPEN

[50 v D-C]
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FOR TEST GCONDITIONS
SEE PARAGRAPH 23.

NOTE:== IS SYMBOL FOR FIXED CAPACITOR
M=1.000 OHMS.

VALUES IN C 1 APPLY TO TRANSMIT OPERATION.

CREN F7 M TUBES NOT EXGITED UNDER VIBRAPACK OPERATION.
125 0-RY| CLOSED
6.5V AC TL 19706
OPEN 3

Figure 30. Radio Receiver and Transmitter BC-669—(*), heterodyne oscillator stage, schematic diagram.
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c. PARTS DATA.

Ref. symbol

Signal Corps

stock No.
(LY S e 3D9107VE6 .
@ES3LABI N3 IDA20-45 5
@33MEL v 3DA2045 ..
(CEAAT TS L, 3DA9025-16
@3anREs 12y 3DA9025-16
E34E0 v G 3DA9025-16
(B3da @iy F4 0 3DA9025-16
G358 A ke, 3D9380 .....
TSSURI R F3 TD O3 RO ST
Gahy O sy 3D9380 .....
GROTA - 3D9100-19A

C36 B, C' ... [ 3D9100-19A

CIRLEE L 3D9110-19A
GagvE o 309100-19A

C37 A, C ... | 3D9025V-41

C37 B* :..... | 3D9025V-41
il h 3D9500-73 ...
C38 B, C' .:. | 3D9500-73 ..
CARNET Tyl 31D9500-73 ..
C39 A, C'.... | 3D9025-41 ..
0 LA 309025-41 ..
GAOSAR 2 i 31)9100-19A

C40 B, C* 309100-19A
EADET. T o 3D9100-19A

Dot 200 L 3D9100-19A
ARl e, 376610-32 ..
Sl 379825-292 . ...
Sl s 379825292 ...
Sl 379825292 ...
SRl AT 370825629 . ...

Name of part and description

Function

CAPACITOR, single: 13.5 mmf to 120.5 mmf: section
ofiSzean clvaria et e S o e b
CAPACITOR: 0.02 mf —10% -+20% ; 600 vdew ; molded
CAPACITOR: 0.02 mf £20% ; 600 vdew; molded paper
CAPACITOR : 25mmf 5% ; 500 vdew; molded mica;
smallfnostacelistamnSiyn e s te eSS
CAPACITOR : 25 mmf #10%; 500 vdcw ; molded silver
H10a DG ST o SRSt DT NE TS IS e S u R
CAPACITOR: 25 mmf 5% ; 500 vdcw; molded mica;
small postage STATHHRTY G B I s
CAPACITOR: 25 mmf =*5%; 500 vdew; zero temp
COCHERTIDIT] A GR G ety |G S e NS SR S
CAPACITOR : 380 mmf +2%; 300 vdew ; molded silver-
TCAEROSt Ao s Pl b Iy N SR S
CAPACITOR : 380 mmf #2%; 300 vdew ; molded silver-
mica; small postage stamp type
CAPACITOR : 380 mmf
(S0 RIS (AT it & as o e el b e
CAPACITOR: 100mmf =29 : 500 vdew ; molded mica;
DOSTagedstampatynelin SEe iy Ju PIAS St Dby
CAPACITOR: 100 mmf =+ 5% ; 500 vdew ; molded silver-
mica; small postage stamp TABISH R s s e b
CAPACITOR: 100 mmf +29% ; 500 vdew ; molded silver-
mica; small postage STAMIDIATY DS SRSl L e 5
CAPACITOR: 100 mmf *£2%; 500 vdcw; zero temp
CoshiS BTt e rami o e N
CAPACITOR, variable: 6-25 mmf : air, 11-plate ; ceramic
base; with screw driver slot: SDECIAl iRt e
CAPACITOR, variable: 6-25 mmf; air, 8-plate; ceramic
base; with screw driver slot; Special it S ol s
CAPACITOR : 500 mmf =+ 2% ; 500 vdew ; molded silver-

mica ; postage stamp type

*£2%; 300 vdew; zero temp

CAPACITOR: 500 mmf +25%; 300 vdew; molded
silver-mica; small postage stamp (0T NS e R
CAPACITOR : 500 mmf *+2%; 300 vdew; zero temp

COETRte o SR e SR S e D B EC b e
CAPACITOR, variable: air, 11-plate; ceramic base; with
SCICWRAriverSsl ot ena e SN USIL s SR
CAPACITOR, variable: 6-25 mmf; air, 8-plate; ceramic
base; with screw driver slot; special ................
CAPACITOR : 100 mmf +29% ; 500 vdew; molded mica;
POStag e stain DAY HEN . T LR s i S
CAPACITOR : 100mmf £59% ; 500 vdew ; molded silver-
mica; small postage StAMpP (YPE . ovvveerererensnnnnn.
CAPACITOR: 100 mmf £2%; 500 vdew ; molded silver-
mica; small POStagerStam D e o e s e el oa
CHOKE, r-f: 1mh #3%:; 24.8 ohms d-c resistance; 4-pi
universal wound
RESISTOR :

carbon

10,000-ohm  #+10%; 2 watts; insulated
Part of S12 (switch assembly, 3-position ceramic wafer
type; index plate 4-position through 90°). ...........
Part of S1.2 (switch assembly, 3-section ceramic
type; index plate 4-position through 90°) ............
Part of S1.2 (switch assembly, 3-section ceramic
type; index plate 4-position through 90°) ............
Part of S3.1 (switch assembly, 5-section ceramic
type less index plate 6-position through 360°;
disc between sections 4 and 5, special)

shield

wafer

Revr ose tuning.

V3 plate bypass.

V3 plate bypass.

V3 grid coupling,
position.

V3 grid coupling,
position,

V3 grid coupling,
position,

V3 grid coupling,
position.

manual
manual
manual

manual

Osc pad, band 1.
Osc ‘pad, band 1.

Osc pad, band 1.

V3 feedback for crystal
operation,

V3 feedback for crystal
operation,

V3 feedback for crystal
operation,

V3 feedback for crystal

operation,
T7 trimmer, band 1.

T7 trimmer, band 1.

™~

Osc pad, band

Osc pad, band

[}

Osc pad, band

(%)

T8 trimmer, band 2.

T8 trimmer, band 2.

V3 feedback for crystal
operation.

V3 feedback for crystal
operation,

V3 feedback for crystal

operation,
V3  cathode inductor Crys-
tal operation.

V3 plate dropping.

T7, T8 crystal switchings.
T7, T8 and crystal short-

ing.
V3 cathode switching.

Revr osc crystal channel

switching:,

1 Applies only to models indicated.
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c. Parrs Data—Continued.

Signal Corps

Ref. symbol ! ol Mo,

Name of part and description

S8R CEHRL

Partof 1S3:1 (swncll dss(mhlv S5-section ceramic wafer
type less index plate;

3729825-62.9 ....

bracket on front, shield disc between sections 4 - 5
ack o d disc between sections 4 and 5
special )

6-position through 360° ; mtg

Function

Revr ose crystal switching.

T7, A Gl [2E5380-669C/Cot [MURANSEORMER; 'osc: 2,065 to) 3,185 ke when tuned
- with  C1.3;  permeability tuned; contains trimmer
capasioglE37AT G snec e S N e Jand 1 osc coil
D7 B | 2€5380-660C/C5 | TRANSEORMER, osc: 2,065 to 3,135 ke when tuned i
( with  C13; permeability tuned; contains trimmer
Capacirorg@s7B RS pecialliRinn o ST oF 5¢ coi
TRIA G L | 205380-669C/C4 | TRANSEORMER, oscr 8085 th 4855 ko whes tonng | ed Liose coil
' with  C1.3; permeability tuned; contains trimmer
i st (CHANEC el Sl il ol s S R Band 2 osc coil
R L e | 2C5380-669C/C4 | TRANSFORMER, osc: 3,085 to 4,835 ke when tuned :
with  C1.3; permeability tuned; contains  trimmer
capacitor "GB0B ¥ speatal Mol adiey o 8 e Band 2 osc coil
T A b o S s, T B A N N O e o s L Revr osce ; i
MarE @ S e S TUBE JAN-0J5GT/G, VT-04-D ..\, 4 Revr osc,
e L S TUBE JAN-6JSGT/G, VI-94-D .................." Revr osc,

L Applies 01113 to moclch m(hc nml e
2 Applies only to models indicated on Order Nos. 32780-Phila-43 and 32871 Phila-43.

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

(1) The output of tube
is inductively coupled to

be followed.
transformers
windings,

a. FUNCTION OF STAGE.
V2 (figs. 29, 54, and 55)
the control grid of i-f Tube JAN-6SK7 (V4)
through i-f transformer T5. The frequency which

A trouble which may appear on i-f
is_electrolytic corrosion of primary
This is particularly true in units which
have been operated in damp climates.

Where noise

reaches the grid is determined by the primary and
secondary parallel resonant circuits of transformer
T5. The secondary is returned to the cathode through
capacitor C17.

(2) The cathode of tube V4 is biased by resistor
R13. This resistor is returned to the ground side of
resistor R3, so that the gain of tube V4 may be con-
trolled along with that of tube V1, using variable
resistor R4. Capacitor C18 hypasses the cathode.

(3) Tube V4 obtains its screen-grid voltage di-

rectly from the receiver screen supply. The supply
is bled by resistor R26 and dropped by resistor R25.

(4) The plate voltage of tube V4 is supplied di-
rectly through the primary of i-f transformer TG
from the receiver plate supply.

b. RepatR DAaTA ON I[NTERMEDIATE-FREQUENCY
StaGe, The intermediate frequency of BC-669—(*)
is 385 ke.  All signal injection and signal substitution
must be made at this frequency. While the frequency
was established at the manufacturer’s plant, it is
always necessary to check this frequency and make
sure that the r-f and oscillator stages track with it.
Therefore, pay particular attention to the i-f stage, its
transformers, and other components. I-f transformers
are likely to have troubles similar to those of r-f
transformer coils. Therefore the same tracing pro-
cedure to locate the spot where the signal voltage
disappears, weakens, distorts, or becomes noisy must
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is present in i- f stage, check for this type of corrosion
m primary windings. Some of the f tvpes of trouble
which may originate in the i-f stage, and remedies
for them, are as follows

(1) Dead set. Tube V4 may he defective.
formers may be shorted or open in primary or sec-
u.n(lzu-_v. Tube V2 may he defective. Replace defec-
tive tubes. Check transformers for continuity: if
defective, replace coils, Capacitor Cl4 111:1:\' be
shorted. Check it and replace if defective, Resistor
13 may be open. Check and replace if necessary.
There may be no B - voltage reading at the screen-
arid ])1 ate of V2 on voltmeter. This is probably
caused by an open primary on the i-f transformer.
Check and replace if necessary.
capacitor C13 may he open.
it is defective,
its alignment,

Trans-

Sereen-grid bypass
Check and replace it if
If the stage is weak, carefully check
If slugs on transformers T5 and T6
do not peak the coils, padder capacitors C15, C16,
C19, or C20 are either shorted or open and should
be removed and replaced. Where i-f sensitivity 1s
higher than normal, capacitors C12 or C18 may be
shorted.  Check and replace if defective. Where a
sharp i-f picture appears when using the oscilloscope
during visual alignment, resistor R10 is probably
open. Disconnect one lead from transformer T5
and check continuity. Replace the resistor if it is
defective. Open the control grid connection of Tube
V4. Tap the lead against the contact pin. If a loud
clickis heard in the loudspeaker, the stage is operative.




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

(3) Fading. Check tubes. Check transformers
for loose windings on coils, or loose or dirty connec-
tions. Check possible changing values of resistors
due to heating after receiver is in operation. Check
resistors R25, R26, R15, R13, and R12. Capacitors
C17 or C18 may be intermittently open or leaky.

(4) Hum. Make sure that there is no inductive or
capacitive coupling between filament, plate, and grid
leads.

(5) Intermittent reception. When signal cuts off
abruptly, stays of, is very weak for a period, and then
hecomes suddenly normal, make the visual inspection
very carefully in the stage. I.ook particularly for
poor connections, resin points, or loose pin contacts
in tube sockets. '

(6) Noisy operation. Be especially on the alert
where audio output is low or strangled at the loud-
speaker. 'Where this condition is found, the r-f and
i-f components require very careful checking because
any noise developed in these stages will be amplified
by the stages that follow. Check the tubes. Check
insulation.

(7) Oscillation. Check tube V4. Check the con-
trol grid of the tube by placing the fingers between
control grid and ground. If oscillation disappears,
it 1s present in the stage. Check the alignment. Check
filter and bypass capacitors C22 and C18. Check
plate and screen voltages. If they are too high, check
resistors R12, R25, and R26. Replace defective ca-
pacitors and resistors. Make sure that all transformer
shields are properly grounded.

47



(0)

Va4
JAN-6SK7
(VT-117)
I-F AMPLIFIER
8
T ] e A e b e e 5
T5 - 6 T0 V7 PLATE
{2,,\’%‘,’“‘“ t ? T | t 2ND DET STAGE
MIXER [FGIo ] “ _L cl6 | | co | c” _cho | (PIN 5)
S e T GE T8
| I 121 L] MM | TO G2l
Ky (I e e LT s R e Ny ey =] A-F AMP STAGE
002
e ]
RI2 RI3 I B+ 200V D-C
IMEG < 3300
& = R25
TO R4
R-F AMP STAGE % (oM
TO R9,MIXER STAGE :
TO RS, R-F AMP STAGE
(D GLASS TUBE VT-II7-A, JAN-6 SK7 GT/G %572,\,?
USED ON MODELS BC-669-B 8 BC-669-C.
FOR TEST CONDITIONS
SEE PARAGRAPH 23.
3.2(2.6V) D-C 95(85)\V. D-C
/ NOTE RIS SYMBOL FOR FIXED GAPAGITOR
M=1,000 OHMS. TL 19707
OPEN = VOLTAGES IN () ARE FOR
VIBRAPACK OPERATION,
Figure 31.  Radio Receiver and Transmitter BC-669-(*), i-f amplifier stage, schematic diagrams.
¢. PArRTS DATA.
Ref. symbol Sigg’c‘ll((l;}’orl”‘ Name of part and description Function
i g RADA00 | CAPACITOR : 200 mmf, £5%; 500 vdew ; molded silver-
mica; small postage stamp type .................... T5 pri resonator.
ELEREH 4o BID300EE e CAPACITOR: 200 mmf, *5%; 500 vdew; temp coef
(00 DSt DI A TN GE R TTC s i S o T5 pri resonator.
IS Lyl BI0300R e CAPACITOR: 200 mmf, £5% ; 500 vdcw ; molded silver-
micasitsmialll postage Stamp i tyDeE % o it i < ebii s TS5 pri resonator.
(GG s BT30() e e CAPACITOR: 200 mmf, £5%; 500 vdew; temp coef
000075 e e T ol S S S S S T5 pri resonator.
LA S S 3 YA =4 5 CAPACITOR: 0.02 mf, —10% -20%; 400 vdcw;
0L oARDAD L . s o T S R Sl i o T5 sec return.
(Gl G AT A 3DA20-45 ., .k CAPACITOR: 0.02 mf, *=20% ; 400 vdcw ; molded paper | TS sec return.
EIRTABY ... [ BDA20-45 CAPACITOR: 002 mf, —10% -20%; 400 vdcw;
oldedMpapenai o (8t e b S i e V4 cathode bypass.
GLRI G 3JDA20-45 ..... CAPACITOR: 0.02 mf, £20%: 400 vdew ; molded paper | V4 cathode bypass.
IR (o % A AN OZ630 =116 RESISTOR : 1-megohm *+209% ]/g waltt ; insulated carbon V4 grld leak.
REIGEEEE R, 3260339 ...... RESISTOR : 330 ohms *10% ; ¥4 watt ; insulated carbon | V4 cathode bias.
REg T WioAn kLAl PASARE AL e TRANSFORMER, i-f: 385 kc; double permeability :
tuned; contains capacitors C14 and C16; special ... ... 1st i-f amp coil.
BN Y e e R e S e LRI B AN 6 S S L e e o ets Revr i-f amp.
VB A S o Sl SRR AN =6 S K GG N R 7 A e Revr i-f amp.
VA e G o Pty o e S R R ENANEG ST 7 Gl Gl VN AR S il Revr i-f amp.

1 Applies only to

models indicated.

? Applies only to models indicated on Orders Nos. 32780-Phila-43 and 32781-Phila-43.
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40. Second Detector, Noise Limiter, and
A-V-C Stage (fig. 32)

a. Funcrion or StaGge. (1) The modulated 385-
ke i-f signal amplified by tube V4 (figs. 54 and 55)
appears across the primary of diode i-f transformer
T6. Through the inductive coupling provided by
transformer T6 the signal appears across the second-
ary of the detector diode section of Tube JAN-6HG
(V7). Only the audio modulation appears across i-f
filter capacitor C21 as a result of the detector action ;
the audio modulation is filtered by resistor R15 and
capacitor C22, audio-fed through a voltage dividing
network, consisting of resistors R31, R28, and R29.
It is then coupled by capacitor C31 to the control grid
of tube V5. :

(2) The d-c voltage supplied by the detector is
fed through filter resistor R14 to supply an a-v-c
voltage to the control grids of tubes V1 and V2, and
through filter resistor R16 and grid leak resistor R17
as a-v-c voltage to the control grid of tube V5. Any
portion of the audio component remaining is removed
by capacitor C23.

(3) When switch S2.2 is closed, the peak limiter
diode section of tube V7 is placed in operation. The
cathode of this diode section is biased to a potential
which is less negative than the plate resistor R30.
When an audio peak having an amplitude not ex-
ceeding the absolute value of the difference hetween
plate and cathode potentials appears across resistor
R31, no plate current flows. But, when an audio
peak which exceeds this value appears across resistor
R31, the cathode becomes negative to the plate, caus-

ing a flow of plate current. The negative peaks of

the audio component are then bypassed to ground
through capacitor C32, limiting the amplitude of the
audio voltages reaching the control grid of tube V5
to a value controlled by the bias voltage on the diode

plate.
b. REpATR DaTa ¥or SeconD DETECTOR, NOISE
LIMITER AND A-v-c STAGE. As indicated in a

above, tube V7 and its circuits operate as a detector,
Tube JAN-6HG6

The major

noise limiter, and a-v-c stage.
(V7) is of the double diode type.
troubles which show up in this stage are as follows:

(1) Dead unit, No B+ voltage reading is se-
cured at output of i-f tube V4. Check the primary
of i- transformer T6. If the coil is defective, replace
it. Also check i-f filter capacitor C22. The reading
on the ohmmeter should be infinite with one lead dis-
connected. Replace the capacitor if it is defective.

(2) Distortion. Probably this is caused by a
shorted a-v-c bypass capacitor C42, indicated by a
low resistance reading from the a-v-c line to the
chassis. Replace capacitor if it is defective.

(3) Oscillation.  Oscillation stops when a good
capacitor C42 is placed across a defective capacitor.
Replace any defective part.

(4) Dead noise limiter. Check capacitors C27,
C28, and choke L.1. Tf open or shorted, replace.
When the audio blocks on a strong signal, capacitors
C24, C32, or resistor R30 may be shorted or open.
Check and replace defective parts. If the signal out-
put is higher with noise limiter switch ON, check
capacitor C31. If defective, replace it. If noise lim-
iter reaction to noise is poor, check capacitor C32.

[T open, replace it.
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[ o e e e kot e e e e o —

V7

JAN - 6H6
(VT-90)

2ND DETECTOR

NOISE LIMITER & AVC

TO V4 PLATE | s G _ |
T I-F AMP STAGE | ' -
(PIN 8) el e 020 | c32
| 200 —=1500 1 0.05MF L
IMMFT g MMF | i
B+ l [ 1
260V D-C R e iy
T ] R30
RI5 cal IMEG
47M 50MMF "
RI4 =
o IMEG
TOR2, R-F AMP STAGE YV VV 0
TO R6. MIXER STAGE 022 R31
RI6 R3I & SOMMF L s226) 'OOM
2.2 MEG < 100M :
623 RI7 R29
0.05 4.7MEG < I00M
MBI i TO V5 CONTROL GRID
A A-F AMP STAGE
(PIN 4)
R28
R28 2 0.002MF

VALUES IN ( ) ARE FOR
VIBRAPACK OPERATION

L

@V? IS A JAN 6H6-GT/G GLASS TUBE
FOR MODELS BC-669-B, AND BC-669-C

FOR TEST CONDITIONS SEE PARAGRAPH 23,

NOTE:

* IS SYMBOL FOR FIXED CAPACITOR

%IS SYMBOL FOR VARIABLE CAPACITOR
M=1,000 OHMS

Figure 32.
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OPEN
(168M-STATIC FILTER ON)

TLI9O708

Radio Receiver and Transmitter BC-669—(*) second detector, noise limiter, and a-v-c stage, schematic diagram.



¢. [PARTS DDATA.

Ref. symbol Sisﬁggll{(];})g.l'ﬁ Name of part and description b Function
ol T 3D390 . SR CAPACITOR : 200 mmf 5% ; 500 vdew; molded silver-
iCA Sl NOStAge Fe T DAY E Fak Al e e T6 pri resonator.
(GTON G DB BRI i CAPACITOR: 200 mmf #*5%; 500 vdcw; temp coef
0100075 Rtbula T cenahnl CR R L R RO e T6 pri resonator.
G20 e s BRI e CAPACITOR : 200 mmf £5%; 500 vdcw ; molded silver-
; micasusmalliipostage stampitypelean b st oo T6 sec resonator.
2060 i 3HI00ETs s CAPACITOR: 200 mmf #£5%; 500 vdcw; temp coef
0100075t DT, R Ce T AT R e e L e R T6 sec resonator.
(@ 2 o Gy 3D9050-10 ..... CAPACITOR : 50 mmf #£20% ; 500 vdcw ; molded mica;
i small postage stamp type; low-loss bakelite case ....... T6 sec return.
(@74 Rl 3D9050-10 ..... CAPACITOR: 50 mmf *=20%; 500 vdcw; temp coef
()00075, DT W CE T AT Gl i e e ey o W S e e s T6 sec return.
22 | 3D9050-10 . .... CAPACITOR : 50 mmf #+20% ; 500 vdcw ; molded mica; |-
Fa Y small postage stamp type; low-loss bakelite case ....... 1-f filter.
2 C | 3D9050-10 ... .. CAPACITOR: 50 mmf =#*£20%; 500 vdcw; temp coef
i O 000 78 AR T U e T ATy GRS e S I-f filter.
'032 At Tl P D AIS D25 7 CAPACITOR: 0.05 mf —10% --20% ; 400 vdcw ; molded
e e PADEn e S s e e sl R e b V7 a-n-1 diode bypass.
C32 B' ......| 3DA50-57 ..... CAPACITOR: 0.05 mf —10% - 20% ; 400 vdcw ; molded
TR il PAPEr L R e S P V7 a-n-1 diode bypass.
C32°C ......|3DA50-57 ..... CAPACITOR : 0.05 mf %=20% ; 400 vdcw ; molded paper | V7 a-n-1 diode bypass.
[\:12 el 326801-16 ... RESISTOR : 1 megohm #+20% ; 74 watt; insulated carbon | A-v-c filter.
RIS ... 376647-12 ... RESISTOR: 47,000 ohms *+20%; % watt; insulated
S carbons &5 e Bl e e T i S A Diode filter,
R28 SO 2 7 60 6B ISR RESISTOR : 68,000 ohms ==10%; % watt; insulated
I [ehl 007 D et ey s P e e S S e e s i Audio voltagc divider.
R20 3767007255 RESISTOR: 100,000 ohms #*20%; 14 watt; insulated
..... C(ll'])()ll Audio v()]tagc divider.
RN ' A7Z6a01= 16808 RESISTOR : 1 megohm #20% ; ¥4 watt; insu]ate‘(l carbon | V7 a-n-1 diode bias.
e S 7G700572 e RESISTOR: 100,000 ohm #20%; ¥ watt; insulated
i ey (el 51B] o) D U SO e F o R R el G S e S s A-n-1 peak li[niting.
SOCANBE N 370858-8.50 .... | SWITCH: DPST toggle type; molded bakelite case .... | Static filter on-off; a-n-1
s ! on-off.
§22 BC ... 379858-8.50 . ... E SWITCH : DPST toggle type; molded bakelite case .... | Static fmmr on-off; a-n-1
on-oft.
RO v s ey s 2796411315 i | TRANSFORMER : i-f 385 kc; double permeability tuned ;
contains capacitors C19 and C20; special .............. Diode i-f amp coil.
e AGtN R e S T e I s el s TUBE, JAN-6HO6 V=00 e st s s v v o st by Revr Isecond detector and
a-n-1.
V7 H»C’ ..................... ’l‘l”’)F, TAN-—6I‘]‘()(I’1‘/G, (\7’]‘—90—/\) .................. Revr ]Secon(] detector and
asIl=l
VAT G e R et e TUBE, JAN-6H6GT/G, (VT-90-A) ....c.ivvuoiiiinn. Revr ]second detector and
a-n-l.

Uniilie o m(‘) lels indicated. y il J s B B
;}\\11::)’:1‘:: :w,tllllli\' ll:y) mn:lcls indicated on Orders Nos. 32780-Phila-43 and 32781-Phila-43.

(3) The plate receives its voltage, filtered by re-
sistor R18 and capacitor C25, through load resistor
R20.

b. REpAIR DATA ON AUDIO-VOLTAGE AMPLIFIER
STAGE.  As noted in the stage data in paragraph
4la(1) the two audio stages are capacitance-resis-
tance coupled. Therefore, particular attention must

41. Audio-voltage Amplifier Stage (fig. 33)
4. Fuxcrion oF Stace. (1) The cathode of
Tube JAN-6SK7 (V5) is connected to around,
and the control grid receives its bias, filtered by re-
sistor R16 and capacitor (23, from the a-v-c voltage

supply through grid leak resistor R17.

(2) The screen grid of tube V5 receives its ‘Yf’“" be directed to the capacitor and resistance compo-
age filtered by resistor I_HS ”"“_1 capacitor C25 nents of these stages. Excessive heat develops in the
through dropping resistor Rl()'. [he screen grid is  carhon resistors of this stage when shorts occur in
bypassed by capacitor C24, and 1s 1'@111:110(1 tf) ground its associated L‘ll‘CL.lll'S. Capacitors, likewise, break
through a set of contacts in relay RY1. : The relay down under excessive load conditions. Accordingly,
is closed when in transmit position, cutting out the  the repairman must make sure that the audio com-
Jiier: ponent is in correct operating order. Iisted below
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are the receiver troubles which may originate in this
stage.

(1) Dead unit and dead audio component. Check
tube V5. If it is defective, replace it.  Shorted plate-
load resistor R20 cancels the normal voltage drop
across the resistor, raises plate potential and in-
creases current in the circuit.  When the plate volt-
age of V5 is excessive or when there is no output at
the control grid (pin No. 5) of tube V6, check re-
sistor R20. Check capacitors C20, C21, C22, C23,
C24, C25, and C26. Replace any defective capaci-
tors. Check resistors R15, R16, R17, R18, R19,

R25, and R26. Replace any defective resistors.

vs @
JAN - 6 SK7
(VT-117)

| ST AUDIO AMP

TO V4 PLATE |

I"F AMP STAGE |
(PIN 8) |

18(16) V. D-C

VOLTAGES IN { ) ARE FOR
VIBRAPACK OPERATION

NOTE:
HL
T IS SYMBOL FoR FIXED CAPACITOR

%IS SYMBOL FOR VARIABLE CAPACITOR

M=1,000 OHMS

Figure 33. Radio Recetver and Transmitter BC-669-
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(2) Distortion. Make sure that other stages are
ope'r;,lting' properly.  If distortion continues, check
resistors by voltage measurements for heating and
consequent value change after set is in operation.
Check all soldered connections.

(3) Hum. Check all' filter sapacitors.
tubes against possible internal shorts.

Check

(4) Weak reception.
filaments are getting

Check to make sure that
proper voltage throughout unit.
) Ee Q1 ) s . b,

Check B+ to its source through pin and contacts

No. 8 and 10 in plug PL1, and socket SO1 to pin No.
I in plug PL2.

*126()
m __CONTROL _GRID ___ | poweR
o % S2 | (PIN 5) AMP
22 STAGE
CATHODE Ve

_L (PINB)
~ (28
;[ 01 MF

R24
470 M

33M

313K
185 01 D-C T0 G 31
2ND
To R31_| DET
e A N e “e 08 ANL
10 v7 PLATE. | STAGE
leh oyt 7 R

(PIN5)

— B+

260V D-G
GLASS TUBE VT-117-A, JAN-6SK7 GI/G
USED ON MODELS BC-669-B 8 BC-669-C
. fo
© [~ mooeL C26 cer
| BC-669-A 0005 MMF 00075 MF
| BC-669-B 0006 MMF 0007 MF,
BC-669-C 0005 MMF 00075 MF

FOR TEST CONDITIONS SEE PARAGRAPH 23.
TLI9709

(*), audio-voltage amplifier stage, schematic diagram.




¢. PArTs DATA.

Ref, symhol

238G
G24 A/BE

(67015 B e
@25 A BRI

G20% Al Emir:
G TR St

G20 G
(RSN

SOMRASB NS

e UABH e

ViSEBI GRS

VEERBS e o

Signal Corps
stock No.

AT '
A ABDE R

3DAS0-57 .....

3DA100-112

3DA100-112

SIDABOES7 i
SIDIAGIR G i

SADYENSIIES VA S

SDA7 00REARS
SDAZSO0R S0

3IDAIDO-112 ..

3DAIDO-112 ..
BDAZ=73 S

3DAZ-73 . ...
QDT =/ SRR
SEBI=3
"
3Z6802A2-9 ....
3Z6804A7-3 . ...
3Z0683 8

3Z6801-16 .....
SZ0722=12 8 C

277202210
32674714 ... ..
326610-70 .....
326647-8 .......
379858-8.50 ....

379858-8.50 ...

Name of part and description

Function

CAPACITOR : 0.05 mi —10% -+-20%; 400 vdew ; molded
T ot B o s e e Gl T e DI DA o e e
CAPACITOR : 0.05 mf —10% +20% ; 400 vdew ; molded
DADEE: st S S (e st T
CAPACITOR : 0.05 mf *20% ; 400 vdcw ; molded paper
CAPACITOR: 0.1 mf —10% --20% ; 400 vdew ; molded
DA O et ae e e e
CAPACITOR : 0.1 mf #20% ; 400 vdew ; molded paper. .
CAPACITOR : 005 mf —10% -20% ; 600 vdew ; molded
ETNTEIE e e e SR ok L e e B et 41 B W
CAPACITOR : 0.05 mf %20% ; 600 vdcw ; molded paper

CAPACITOR: 0.005 mf #*20%; 300 vdew; molded
(e oo Yl ST Ok A AVE G 1y ket At A A 0 8 B0 SO
CAPACITOR : 0.006 mf #20% ; 600 vdew; molded paper
CAPACITOR : 0005 mf +20% ; 400 vdcw ; molded paper
CAPACITOR: 00075 mf =£20%; 300 vdew; molded
D EEEY S oS e IR 6) AISHTOE ks ch 5 6 100 s K1) 5 00 5 s B
CAPACITOR: 0.007 mf #20% ; 400 vdcw ; molded paper
CAPACITOR: 00075 mf =10%; 300 vdcw; molded
miCarlDOStagectar PRV DE i e S e e e
CAPACITOR: 0.1 mi —10% -+20% ; 400 vdew ; molded
DANEEE ANt et al W e RSN T sl el T
CAPACITOR : 0.1 mf +20% ; 400 vdcw ; molded paper. .
CAPACITOR: 0.002 mf #*20%; 500 vdew; molded
mica; postage stamp lypé ............................
CAPACITOR : 0.002 mf *20% ; 600 vdcw ; molded paper
CAPACITOR : 0.002 mf +20% ; 400 vdew ; molded paper
REACTOR : 3.3 henries #10% at 1,000 cps; 185 ohms
(oS S TSR ST IO IS 1y LV s I G o B e i
RESISTOR : 22 megohms *+20%; Y watt; insulated
(o0 i 577110 M R A oo R A it W it e [ o A TR Rt R
RESISTOR: 4.7 megohms =20%; % watt; insulated
CREDON & SN LA TE 8 i Sl gttt 3 S5 i Sl
RESISTOR: 33,000 ohms +20%; % walt; insulated
CATDOTIMEEIEE 20 e S e e e T Rl
RESISTOR : 1 megohm *+20% ; ¥4 watt; insulated carbon
RESISTOR : 220,000 ohms +£20%; ¥ watt; insulated
CATHOR ! i M e Sty £ Eeneeh e el oy R
RESISTOR : 500,000-ohm potentiometer; carbon; .3-
ichiganyys ey Rkt it R S e BT B S e
RESISTOR: 470,000 ohms =*20%; % walt; insulated
(o i by e e S SR R B B et e
RESISTOR: 10,000 ohms *10%; 10 watts; vitreous
enamelediewire-wolnd et i e R s s
RESISTOR: 47,000 ohms #10%; 1 watt; insulated
(00 U BTO TV Lo ooy P R o s L 72 By O e M D AP
SWITCH : DPST toggle type; molded bakelite case. .. ..

SWITCH : DPST toggle type; molded hakelite case. .. ..
TR T AN =0 S Ta78N (B T N B R e G ey S e
TUBE: JAN-6SK/GT/G (M T=117=A% & L i e

TUBE : JAN=6SK/GT /G (V=1 17=ADES anrs ol e S

V5 a-v-c filter.

V5 a-v-c filter.
V5 a-v-c filter.

V5 screen bypass.
V5 screen bypass.

V5 plate and screen filter.
V5 olate and. scree 1%
2 plate and screen supply

filter,

V6 audio coupling.
V6 audio coupling.
V6 audio coupling.

Static filter resonator.
Static filter resonator.

Static filter resonator.
V6 cathode filter.

V6 cathode filter.

V5 audio coupling.
V5 audio coupling.
V5 audio coupling.

1,000 cps static inductance.
Audio a-v-c- filter.

V35 erid leak.

V5 plate and screen supply
filter.

V5 screen dropping.

\'5 plate load.
Revr a- gain.

Vo6 grid filter,
V1, V2, V4 screen
dropping.

V1, V2, V4 screen bleeder.

Static filter on-off ; asn-1
on-off.

Static filter on-off; a-n-
on-off.

Revr 1st audio amp and
ave.

Revr 1st audio amp and
avc,

Revr 1st aundio amp and
ave.

L Applies only to
2 Applies only to

models indicated.

models indicated on Orders Nos. 32780-Phila-43 and 32781-Phila-43.
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42. A-f Power-amplifier Stage (fig. 34)

a. Funcrion or Stace. Audio-frequency power-
amplifier TUBE JAN-6K6-GT/G (V6) amplifies
the output of tube V5, and provides sufficient power
to drive speaker LSI.

(1) The output of tube V35 is capacity-coupled to
the control grid of tube V6 by capacitor C26, by
variable 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 filter out variations in
cathode voltage, and, together with resistor R24, to
eliminate the need for a high-value cathode bypass
capacitor across R23.

(3) Screen voltage for tube V6 is direct from
receiver plate supply, bypassed by capacitor C30.

(4) Plate voltage is direct from output of output
transformer T9 on the modulator chassis. Connec-
tion is made through contact No. 8 of socket SO1
and plug PL1. Plate is bypassed by capacitor C29.

(5) Audio-output power of tube V6 is trans-
ferred to the voice coil of speaker 1.1 by means of
transformer T9. The secondary of T9 has an im-
pedance of 6 ohms to match the voice coil impedance,
The secondary is also connected to the headset
through contact /© on plug PL3 which connects to
Remote Control Unit RM-21-(*).

(6) BC-669-B and BC-669-C transformers T7
have 100-ohm secondaries which connect to Headset
HS-30-(*) through contact /* on plug PL3 and
through Remote Control Unit RM-21-(*), Six-
ohm taps are provided on T9 secondaries and con-
nected to switch S4 (ON-OFIF speaker switch).

(7) Audio choke L1 and capacitor C27 form a
parallel-resonant circuit, resonant at 1,000 cycles.
With switch S2.1 closed, the circuit connects across
R21, offering low impedance between grid and
ground to a-f currents outside of the 1,000-cycle
frequency band.

(8) Switch S4 is provided for turning speaker
LS1 on and off. At ON the voice coil connects to
the secondary of transformer T9. At OFF, re-
sistor R51 is connected in place of the speaker to
maintain a proper load on transformer TO.

b. RepalR DATA ON  AUDIO-POWER AMPLIFIER
Stage.  The audio-power amplifier stage should be
carefully checked against an injected signal at its
control grid, pin No. 5, only after all the preceding

§
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stages have been carefully tested and the repairs
indicated by tests have been made.
Locating and eliminating defective circuit com-
ponents leading up to the audio-power amplification
stage malkes it easier to determine and locate defects
in this stage, and reduces the possibility of harm
to the stage caused by operating the unit under
generally defective conditions. The conditions met
in this stage which cause receiver trouble are:

(1) Dead stage. To determine the cause, check
tube V6 for internal shorts, breaks, or loose elements
which cause the tube to go microphonic in this stage.
If the tube is defective, replace it. Check B+
voltage at plate, pin No. 3, and at screen grid, pin
No. 4. Check it also at pins No. 8 and 10 of Plug
PL1. Check the voice coil in speaker LS1, with
power off, for continuity. If the speaker rattles,
take the speaker apart and see if the pole piece
touches the voice coil. Replace an open or shorted
voice coil. If the pole piece rubs, make needed
adjustments or repairs. Check transformer T9 for
continuity on both primary and secondary windings.
If it is defective, replace it. Continuity of the sec-
ondary is checked between terminals 6 and S4 with
the lead from T9 to ON-OFF switch disconnected.
Primary reading is taken hetween terminals P and
B. Check capacitors C28, €29, and C30. If defec-
tive, replace them. Check resistors R21, R23, and
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 circuit 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 capacitor causes distortion. Check C26
and C31 and replace if defective. Check for open
or short circuit in transformer T9; replace trans-
former if defective. For overloading of a-f amplifier
due to excess signal voltage, reduce volume level.
For loading of detector stage, reduce r-f volume.
Check a-v-c line for leaky a-v-c capacitors, for by-
pass C4, and for a-v-c filter C23, C41, and C42.
For improper filtering of the r-f component follow-
ing demodulation, which allows radio frequency to
enter audio circuits, check capacitor C22 in the i-f
and r-f filters.

(3) Hwm. This may be caused by an open poten-
tiometer (volume control). Check, and replace-it if
defective. Tf grid circuit is open, check and repair
it.

the various



15T (_TO PLATE

|
|
IN

V6
JAN-6K6 GT/G

R-F
(VT-152) SECTION | SECTION
A<FiBoEs ataD CHASSIS | GHASSIS
T9

IN
| MODULATOR

:

P
A-F (PIN 8) Rf? Sl
AMP 2 =
STAGE 2
V5 TTO SCREEN GRID = = 70 B+
(PIN 6)
260V D-C
TO MODULATOR
T
Bl ! SIDETONE GIRCUIT
i S :
R24 R23 :
\090090/ 470M 4700 |
LI :
33H = =
185.0. D-C
6.5V A-C
(6V D-C)
| 15 N
MegE. ek et 'F:)%'n 16(13)V D-C 245 (210) V D-C
plACEREs 1RO IMG. IOOOTIMENY 3a VALUES IN ( ) ARE FOR 4704 OREN
BC-669-B | 0006 MF | 0,007 MF | 60 VIBRAPACK  OPERATION (30 hee 260 (220) V D-C
(12V D-C)
BC-669-C | 0.005 MF | 0.0075 MF 6N OPEN
970 M
FOR TEST CONDITIONS SEE PARAGRAPH 23, | TL 19710
NOTE:
;rJ: 1S SYMBOL FOR FIXED CAPACITOR
IS SYMBOL FOR VARIABLE GAPACITOR
M=1.000 OHMS
Figure 34. Radio Receiver and Transmitter BC-669-(*), audio-pozoer amplifier stage, schematic diagram.
¢. ParTs DATA.
Ref, symbol Siﬁg‘gl‘(%’;}’s Name of part and description Function
@2 0RANT e SIDAZ AR CAPACITOR: 0002 mf #20%; 800 vdcw; molded
MiCa  I0Sta e UstamDYDC: i e B e L V6 plate bypass.
E20NB AR NADAZ=71. CAPACITOR: 0.002 mf *£10%; 2,500 vdew; molded
TrHCanbiA L Ao S EOen e v e s B R S R 1 o e R B V6 plate bypass.
G305 A BRI [F8IAS0S574 CAPACITOR: 0.05 mf —10% -+20% ; 600 vdcw ; molded
DA DO At (s o Y AN Ty e e sl 105 Y e e iy V6 screen bypass.
(@R (e, BIYASES 7 CAPACITOR : 0.05 mf #20% ; 600 vdew; molded paper | V6 screen bypass.
Rl S 326802A2-9 .... | RESISTOR: 2.2 megohms *20%; 14 watt; insulated
Cathonte & sy WL el e Sl SR eR Sy T S8 S L i P18 Sidetone coupling,
R23 g mat dioed SZOOAT=T s RESISTOR: 470 ohms =10% ; 2 watts; insulated carbon | V6 cathode bias.
RAGIEEA S o5 376001 E 5-2 RESISTOR:: 15 ohms 210%:; 10 watts.....ooooveneen.. V6 fil dropping.
NI s MR | P Tt e e U B ANZ6R6 G/ GV b2 s et Revr audio-power output.
NAGMB G P Ll B i sl e NUBE S TANEOKOGT /G ol (VTS T252 s v s oo AL abh stk ettt Revr audio-power output.

* Applies only to indicated models.
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43. Receiver B-f-o Stage (figs. 35 and 36)

a. 'uncrion or Stace. B-f-o Tube JAN-6]5
(V21) (for models AM, BM, and CM) or Tube
JAN-12SN7GT (V7) (for model D) provides the
oscillator frequency for beating against the 385-ke,
i-f signal frequency. The frequency difference be-
tween the two signals can be varied by the CW OSC
PITCH control to permit audible tone as desired.

b. MoborLs AM, BM, axp CM. The oscillator gets
its plate voltage through resistor R79 (bypassed by
capacitor C94) from plate supply to i-f amplifier.
The grid of the oscillator tube is coupled to coil T17
by a grid leak consisting of resistor R80 and capacitor
C96. The cathode is connected to a tap on coil T'17
Capacitors C97 and C99 are

near the ground end.
CW OSC PITCH control is a

fixed across the coil.
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variable capacitor C98. The coil is tuned (o approx-
imately 385 ke by an iron-core slug, which can he
adjusted by a small control located near the bottom
of transformer housing T17.

¢. Moper, D.  The plate voltage for this oscillator
is obtained through resistor R80 (bypassed by ca-
pacitors C95 and C96) from the screen supply at the
junction of resistors R25 and R26. The grid of the
oscillator tube is coupled to coil T17 through capacitor
C94 and the cathode is connected to a tap near the
ground end of coil T17. Grid bias is built up by
resistor R81. (€93 is a fixed capacitor across the
coil, and C92 is a variable capacitor used as the CW
OSC PITCH control. The coil is tuned to approx-
imately 385 ke by an iron-core slug as in models AM,

BM, and CM.



.,.',‘.E"’T

e ]
OFF
f /
o /o SWITCH
S T
- R79
B+ | PLATE I-F AMPLR § 150M
R80 3
47M l
c94
Coe 0.0IMF 3
200MMF — BFO
T - = ) JAN-6J5
ARl ——co7 c99 Zcos wi
[2owr ~ Toowiir | 7 e oscrmem, /s
b CONTROL Ju
= #5 TERMINAL, PLATE
V7 SOCKET
' ' TLII952S
NOTE.J,E IS SYMBOL FOR FIXED CAPACITOR
% IS SYMBOL FOR VARIABLE CAPACITOR.
M=1,000 .0
Figure 35.  Radio Recerver and Transmitters BC-669-AM, ~BM, and ~C M , beat-frequency oscillator stage.

d. Parrs DaTa (Receiver).

Ref. symbol ngggll((ﬁv&ps Name of part and description Function
EBOEERNEE y (el el et Plate bypass capacitor.
EOSo ir e 3D9003-12 ..... CAPACITOR: fixed; mica; 3 mf; *£20%; 500 vdew;

DU ety ne i S VL S e e ey v ) Coupling capacitor.
(CIG S e oo K P Rt CARACHEORIMSamesa oF (OIS E S st Grid coupling capacitor,
@OTM=E SK2a51143 oo, CAPACITOR: fixed; silver mica; 500 mf; *2%; 300

s vdews TAN type CM25D500I0G v ir s v s oot embion o Padding capacitor.

o T T i P S AR CAPACHEOR - Same a5 G0/ttt i e Pitch control capacitor.
99 (R o s Padding capacitor.
RS 3RCZIBE154M.. | RESISTOR: fixed; carbon; 150,000 ohms; *20%; %4 | Plate voltage-dropping

e 7 L rafl B R ST I T e RV PR R o | resistor.
R [ E R e Y Grid bias resistor,
Sl IS 379825-80.2 .... | SWITCH : rotary; selector; 7 pole; 4-position; 3-section;

Erla No, 13848 (for model C only) ...eonveevvinreness Circuit selector.
0 G s 279641182 ;... COIL ASSEMBLY : radio; bfo; iron core; Erla No.

LSl N A L i e e oo B-f-o plate inductance.
WVERROA b S AT B LA N ] B, el Il s s Oscillator tube.

* Indicates stock not available.
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PLACE Bt DET A-F AMPLR V5

R25
10
R26
TERM #5 OF DET AMPLR V5 SOCKET
CONTROL L
r——_“——‘——"“——"‘";
i ( i P8O
BFO = | \ 61
V7 . €94 4 [,c92 l
JAN-12SN7GT el & |l c95 c96
A I O.IMF IO.IMF
— | s00mmr | = ~
— (5 =
ol Sles
S | cios 500/ |
‘ MMF
CATH TERM #3 e l S l
: [ 2MMF
OF SOGKET V7 I | |
4.0MF | Tz |
e 70
L | l
R S S AN TR |
R83 525
AAN i
SQUELCH CKT
by
NOTE.IT\ IS SYMBOL FOR FIXED CAPACITOR. TL 11953 S
IS SYMBOL FOR VARIABLE CAPACITOR.
M=1,000 .
Figure 36. Radio Receiver and Transmitler BC-669-D, beal-frequency oscillator stage.

¢. Parrs Dara (Model D) (Receiver.)

Ref. symbol

Signal Corps
stock No.

€96

(*)
3K2551143

37661070

JRC21BEA473K .
JRC21BE622 ...
3RC21BE333M .
JRC21BE224K .

279641.182 .....

3729825-62.170 ..
2]12SN7GT

Name of part and description

CAPACITOR : fixed; silver mica; 500 mmf ;

vdew; JAN type CM25D50011G
GARACHREORZES e a8 Y3 e e s,
CAPACITOR: fixed; paper; 0.1 mf #£20%; 100 vdcw

molded mica; type 345-21
CAPACITOR : Same as C95
CAPACITOR: fixed; paper; 4 mf -+14%

vdew ; Gudeman No. 7541
RESISTOR: fixed; wire-wound; 10,000 ohms =£10% ;

Koremea AR e AT T i i i e
RESISTOR : fixed; carbon; 47,000 ohms, =10% ; 1 watt
RESISTOR ; fixed; carbon; 6,000 ohms, £10% ; ¥ walt
RESISTOR : fixed; carbon; 33,000 ohms, #20% ; ¥4 watt
RESISTOR : fixed; carbon; 220,000 ohms, £10%; %

o
72

watt
COIL ASSEMBLY : radio; bfo; iron core; Erla No.
16117
SWITCH : rotary; 2 position; 6 pole; Erla No. 16101. ..
TUBE: JAN-12SN7GT

Ifunction

Pitch control capacitor.

Padding capacitor.
Grid coupling capacitor.

Filter capacitor,
Filter capacitor.

Cathode coupling capacitor.

Plate voltage-dropping
resistor,

Voltage regulating resistor.

Resistance filter,

Grid leak resistor.

Squelch cathode voltage
dropping.

B-i-o plate inductance.
Circuit selector.
Oscillator tube.

* Indicates stock not available.
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44. Transmitter Oscillator Stage (fig. 37)

a. Funcrion or Stace.  Oscillator Tube JAN-
6L6 (V10) (VI-115) (hg. 37), generates oscilla-
tions at radio frequency to provide power to the
final r-f amplifier stage, and maintains oscillations at
selected frequency. (Models BC-669-B and BC-
669-C use Tube JAN-6LO6-G (VT-115A) for
V10.)

(1) Oscillation frequency is determined by a
selected crystal which is connected between the con-
trol grid and the plate of tube V10. Switch sec-
tions S3.5 and S3.6 control crystal selection switch-
ing. Capacitor C60 is connected in series with the
crystals to keep the d-c voltage off the crystals.
Capacitor C62 is connected across grid leak resistor
R46 to provide excitation.

(2) Cathode hias is provided by a voltage drop
across resistor R45. This resistor is grounded
through a set of contacts in ‘RYI, which is closed
in the transniit position, but is open in the receive
position to disconnect the transmitter oscillator.
Cathode is bypassed by capacitor C61.

(3) The plate of tube V10 gets its voltage from
the transmitter plate supply through contact No. 9
of socket SOI1 and plug PLI1, and through drop-
})ill;{" resistor R43 and r-f c¢hoke [.7. This choke
prevents r-f voltages from entering the transmitter
plate supply. Plate supply is bypassed by capacitor
C58.

(4) Screen-grid voltage is supplied through re-
sistor R44 and bypassed by capacitor C59.

b. RepAIR  Data  oN (OSCILLATOR STAGE OF
TransMmITTER. (1) General.  Since the transmit-
ter oscillator is tuned to a specific frequency only
by the crystal selected, it is necessary to pay special
attention to sections S3.5 and S3.6 of the channel
switch to make certain that contacts shall be positive
and clean. Good electrical contact must be estab-
lished here to have the transmitter operating at full
efficiency.  In addition to dependable switching it is
also necessary to be sure that the contacts in the
crystal sockets are equally positive and clean. Con-

tacts at tube sockets, likewise, must be checked and
adjusted to make sure that pins engage the con-
tacts and that there are no open circuits between
tube pins and contacts. Relay action must be care-
fully checked because the cathode of oscillator tube
V10 is grounded by the relay action of RY1, when
the transmitter is switched on through handset or
headset operating through remote Control Unit
RM-21—( ). Unless this contact is clear, the trans-
mitter will not operate. Ifor the purpose of check-
ing and testing, a small piece of heavy cardboard
or other nonconducting material can be inserted in
relay RY1 to close the transmitter contacts and open
the receiver contacts. Be sure to remove the card-
board on completion of the test.

(2) Specific points to be checked in the repair
of the oscillator stage are as follows :

(a) Check the tube; replace if defective.

(b) Check voltages at sockets. Make sure that
filament voltage (pins No. 2 and 7) is right. Check
resistor R27. Replace 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. :

(¢) Carefully clean switch sections S3.5 and
53.6.  Repair any looseness of contact if possible.
If switch contacts are worn or otherwise 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 I.7. If open, there will be
no plate current. Replace if defective.

(f) Check resistors R27, R43, R44, R45, and
R46.

(g) Make point-to-point continuity check of com-
ponents in this stage.

(h) Check relay contacts and action of RY1.

(i) Check crystals, both in actual operation and
by means of frequency meter.
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V3

JAN-645 @
(VT-94)
OSCILLATOR SN
- ANNN\— .
S15 R32 260V D-C
[ By Wil e il I [ @ HoM
| : 3 )Il 0—3—'—
| | G35 20 O j—: C33
| c37 ' 380 35 02 = 002MF
6-25 | MMF |
I' MMF | 4?
| cl.3
! } '35 A
S i | MMF 2L
T - =120.58 e 24
= MMF  25MMF e
c38 | ( EL S ToRRE
500 L MIXER STAGE
TR T e T, = MMF
T8 i
: l : 516 SI7 [
€36 —~ 1.6
I 'I ol xoga?w 1 : ! U}_‘
| e e e R & | 1
L I 90009999099 == e 88 Oﬁ 3 ol
IMH 2480, D-C 30 4 s O——
@ @ () Ol
FOR TEST CONDITIONS i
SEE PARAGRAPH 23. NOTE:==1S SYMBOL FOR FIXED CAPACITOR J
|5 SYMBOL FOR VARIABLE CAPACITOR.
210 (190)V_D-C M=1,000 OHMS.
@ GLASS TUBE VT-94D, JAN-6J5GT/G USED 40M
IN MODELS BG-669-B & BG-669-C 2
NMDRELS & 126V A-G
(I2V_D-C)
@sI POSITION] OPERATION | BAND | FREQUENGY OPEN
| CRYSTAL [ 1680-2750KC
2 MANUAL I 1680-2750KC
3 CRYSTAL 2 | 2700-4450KC 0.0V A
s Yo% OPEN
4 MANUAL 2 2700-4450KC 0.00 OPERATION
TLIOTI
Figure 37. Radio Receiver and Transmitter BC-669—(*), transmitter oscillator stage, schematic diagram

60 '
T T R R e




¢. PARTS DATA.

Ref, symbol

C59 AC! ...

@508 Bt
EE0NALNCHE oan

C60 B!

Co1NA?

C61 B!

@EIG N
Ga2RAu B
GE2HE

SRIMB TRy

SRIGEATRE

SEOEBICEETS

Vio A’
VLRGeS

Signal Corps
stock No.

3D9050-10 .....

31D9050-10

3DAZ-73

3DAZ-73

3DAZ-73

3DAZ-73
3DA6-45

3DA645 ......
3DA6-45
IDA6-45

3DA6-45

31905010

3905010

375997-7

37.6630-20

376647-8 ......
3Z6012A5-3 ....
376647-8 ......
27.7638-3+-1
27.7638-34-1

379825-62.9 . ...
379825-62.9 ..
379825-62.9 ....

379825-62.9 ....

VIR BIC RS

Name of part and description

CAPACITOR: 50 mmf £5%; 500 vdew ; molded silver-
mica; small postage stamp type ................... ..
CAPACITOR : 50 mmf. +50%; 500 vdew: zero temp
Cosfitnbuld riceratmic Sk BRI i
CAPACITOR : 0.002 mf 10%; 500 vdew; molded mica :
postage stamp type

CAPACITOR: 0.002 mf *£10% 500 vdew; molded

miCAEDOSTa s tampIlty DERREI NS S R SR
CAPACITOR : 0.002 mf £20% ; 600 vdew ; molded paper
CAPACITOR : 0.006 mf £10% ; 300 vdew ; molded mica ;

postage stamp type

postage stamp type

CAPACITOR: 01006 mf ==20%: 600 vdew; molded
HADELE . oo R e R s e e e
CAPACITOR: 0.006 mf =*=20%: 400 vdew : molded
S e S o R R A e Wi s e S S

CAPACITOR : 50 mmf --75 —V4% ; 500 vdew; molded
silver-mica; small postage stamp type
CAPACITOR: 50 mmf =50%;
coettibular ceramici N ST e
COIL, r-f choke; 1 mh *3%; 24.8 ohms d-c¢ resistance ;
4-pi universal wound
RESISTOR: 7.5 ohms
enameled ; wire-wound
RESISTOR :
enameled ;
RESISTOR :
carbon

*£10%; 10 watts;
30,000 ohms £10%; 10 watts: vitreous
D TEE O T AT e B N S S
47,000 ohms #10%;: 1 watt ;

vitreous

insulated

: 47,000 ohms *10%; 1 watt: insulated

insulated
carbon
RELAY : DPDT, plus one set of normally open contacts ;
colRITSEVRG0Rcnsiac Bsne ol LS I S
RELAY : DPDT, plus one set of normally open contacts;
col MO SAVEGOREnC e s raci [ S
Part of S3.1 (switch assembly, 5-section ceramic wafer
type less index plate; 6-position through 360°:
disc between sections 4 and 5; SDCCTAI e e iy £ b
Part of S3.1 (switch assembly, 5-section ceramic wafer
type less index plate; 6-position through 360°: shield
disc between sections 4 and 5; special)

shield

Part of S3.1 (switch assembly, S-section ceramic wafer
type less index plate; 6-position through 360°: shield
disc between sections 4 and 5; special) ..............

Part of S3.1 (switch assembly, 5-section ceramic wafer
type less index plate; 6-position through 360°; shield
disc between sections 4 and 5; special)

TUBE, JAN-61.6, (VT-115)

TUBE, JAN-6L6G, (VT-115-A)

TUBE, JAN-6L6GA

Transmitter oscillator.

Function

V9 grid d-c blocking.

VO grid d-c blocking.

V10 plate and screen supply
bypass.

V10 plate and screen supply

bypass.

V10 screen bypass.
V10 screen bypass.

Trans crystal d-c blocking.

Trans crystal d-c blocking.

V10 cathode bypass.

V10 cathode bypass.

V10 cathode bypass.

V10 grid excitation.

V10 grid excitation.

V10 plate choke,

V10 fil dropping.

V10 plate and screen drop-
ping.

V10 screen dropping.

V10 cathode bias.

V10 gridleak.

Antenna change-over.

Antenna change-over,

V10 plate circuit
channel switching.

crystal
V10 oplate circuit crystal
channel switching.

V10 grid circuit
channel switching.

crystal

V10 plate circuit crystal
channel switching.

Transmitter oscillator,

Transmitter oscillator.

1 Applies only to
2 Applies only to

models indicated.

models indicated on Orders Nos. 32780-Phila-43 and 32781 Phila-43.

61



45. R-f Power-amplifier Stage (fig. 38)

a. Fuxcrion or Stace. R-f power-amplifier
Tubes (V8 and V9) JAN-807 (VT-100), operate
in parallel as a class C power amplifier.

(1) Oscillations produced by tube V10 are coupled
to the control grids of tubes V8 and V9 through capa-
citor C57. This capacitor also prevents direct current
from entering the amplifier grid circuit. Resistors
R36 and R39 suppress parasitic oscillations in the grid
circuit. Grids are grounded through r-f choke 1.6
and resistors R41 and R42.

(2) Cathodes of tubes V8 and V9 are connected
and are hiased by resistor R40. They are also con-
nected to R45 and grounded with R40 through relay
RY1. Cathodes are bypassed by capacitor C56.

(3) in BC-669-B, —C, —BM, and —CM, an addi-
tional capacitor C88 is connected hetween V8 cathode
to ground as bypass. Cathode bias resistor R40 is
disconnected from R45 and grounded directly.

(4) Plate voltage of tubes V8 and V9 is supplied
through r-f choke 1.5, which prevents radio frequency
from entering the transmitter plate supply. Capacitor
(52 bypasses plate voltage supply. Resistors R34
and R37 are connected in series with tube plates to
suppress parasitic oscillations.

(5) Screen voltages of V8 and V9 are obtained
through resistors R35 and R38, and are bypassed by
capacitors C54 and C55.

(6) The plate tank circuit comprises coil .3 in
parallel with fixed capacitor C51 and variable capaci-
tors C54, C46, C47, C48, C49, and C50. These are
selectable on switch section S3.3. Capacitor C53 keeps
direct current from tank coil [.3.

(7) Meter M2 furnishes readings in this stage as
follows :

(a) In position 2, meter connects to secondary of
modulation transformer T12, in the high-voltage plate
supply circuit of power-amplifier tubes V8 and V9,
and indicates power-amplifier plate current. Resistor
R64 acts as a shunt.

(b) In position 3, meter M2 connects to control
grid circuit of tubes V& and V9 through contact 7 of
plug PL1 and socket SO1. In this position, the
meter indicates power-amplifier grid current,

b. REpAIR DATA ON TRANSMITTER R-F AMPLIFIER
Srace.  The components of this class C amplifier
operating in parallel are matched in value to divide
the voltage load and afford greater power output. The
stage requires no neutralizing. 1for best results tubes
V8 and V9 should be evenly matched. Handling the
plate tank coil requires special care and the instruc-
tions given below must be closely followed. The air
trimmers, capacitors C45, C46, C47, C48, C49, and
€50, should be carefully cleaned and checked. This
adjustment is covered in paragraph 22. Likewise
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switch sections S3.1, S3.3, and S3.4 should be care-
fully examined to make sure that each channel is fully
responsive. The repair procedure for this stage is
as follows:

(1) Check tubes. Make sure that control grid
leads and caps are clean and sound in contact. Re-
place if open or shorted.,

(2) Check all voltages, including filament, grid,
screen grid, plate, and cathode. Check power con-
tacts, especially contacts A, E, IY, and M of plug P1.2.

(3) If there is no r-f current at meter M1, check r-f
tank coil 1.3. If the coil is defective, replace it.

(4) If current is absent on only one frequency, the
tank coil is shorted. Replace it.

(5) If no plate voltage appears on tubes V8 and
V9, check other stages. Check resistors R34 and
R37. Tf open, replace them. Check capacitor C53.
[f open or shorted, replace it.

(6) If no screen voltage appears on tubes V8 and
V9, check other stages. Check capacitors €52, C54,
and C55. 1If open or shorted, replace them. Also
check resistors R35 and R38. Tf defective, replace
them.

(7) 1If there is no p-a grid current check the con-
nection between pin No. 7 of SO1 and PLL1. Repair.
Check choke 1.6, Tf open, replace it. Check resistors
R36, R39, R41, and R42. Tf open, replace them.

(8) If there is no grid current, check the crystals.
Replace dead crystals. Check tube V10. If defec-
tive, replace it. Check capacitor C60. If open, re-
place it. Check resistor R46. If open, replace it.

(9) Capacitors C45 to C50 are replaced as fol-
lows :

(a) Capacitors for channel 4, 5, or 6 are removed
by first unscrewing the two nuts on capacitor 1, 2, or
3, according to the capacitor which is to be removed.

(b) Do not remove any wires from the capacitor
on the top row; just lay the capacitor and its respec-
tive wires to the back of the chassis.

(¢) Disconnect the leads from the defective capaci-.

tor by removing the nuts holding the rotor and stator
leads down. Remove the wires and capacitor from
its mounting,

(d) Insert new capacitor. Mount to chassis and
bolt down leads.

(e) Replace top capacitor not disconnected, and
redress all leads,

(10) Replace ceramic wafers on CHANNIEL
SWITCH. (See fig. 45.) It is easier to replace
wafers than to remove the whole switch in doing
this. Proceed as follows:

(a) Unsolder all leads from the defective wafer.

(b) Remove the four nuts located at the front end
of the switch. Pull out the two rods at each side of
the switch.



(¢) Take off the inner C washer on the switch
shaft, loosen the coupling and remove the shaft. Re-
move the defective wafer :_md replace new wafer
exactly in the same position as the one taken out.

(d) Line up all switch centers. Gently ease the
switch shaft through the switch centers.

Caution: Be careful when inserting switch cen-
ters, hecause they are easily damaged.

(¢) Replace the C washer on the switch shaft. In-
sert the two rods and secure them in place with nuts.

(f) Align the CHANNEL SWITCH with the
high-voltage switch and tighten the coupling set-
screws.

(g) Connect and solder leads back on the wafer.

(h) Dress all leads to prevent shorts. Inspect
wiring when finished.

(11) Replace tank coil 1.3 (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.

(¢) Lift out coil and insert new coil.

(d) Remount new coil to chassis and resolder
leads.

Caution: Because of the fragile nature of the
ceramic coil heads, avoid bumping on reinstallation
and turn nuts only tight enough to hold firmly. Ex-
cess crew pressure will result in hreakage.
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JAN-807
(VT =100)
R-F POWER AMPLIFIER
R34 0853 :
.002M
(R b ?‘ To S A
na & S3.4
20M
G54 ’LM5H
0.002MF 24.80 D-C
c57 =
5OMMF ®
. _TO VIO PLATE | T0 SOl _
~ PN 3) It i (PIN 1T
’ L6 - I" o.002mF
I MH 5
24,80 D-C
’3/‘,’0: ZE . 555
= 0.002MF
V9 R37
JAN-807 10
(VT-100)
R-F POWER AMPLIFIER TO0 501
(PIN7)
R42
1000

VALUES INL 1 ARE FOR TRANSM|T

OPERATION, TUBES NOT EXCITED
UNDER VIBRA-PAGK OPERATION.

[290V D-C1

OPEN

[iov D-C]
50 N (BC-669-B & C)

OPEN (BC-669-A)

FOR TEST CONDITIONS SEE
PARAGRAPH 23.

ON MODEL BC-669-B & C
CATHODE CIRCUIT
CHANGED AS SHOWN

IN SMALL DIAGRAM., |

[290V D-C] cas e
2
0.006 MF :‘IE 3‘:

PLATE  OPEN
OPEN CAP L e,
M= |
OPEN(BC-669A) 500 BC-669-B & 0) /000 OHMS

I

I

TL 19712

e [
TS SYMBOL FOR FIXED CAPAGITOR
;k(ls SYMBOL FOR VARIABLE GCAPAGITOR

Ligure 38.  Radio Recetver and Transmitter BC-669-(%), transmitier r-f amplifier stage, schematic diagram.
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¢. Parts DaTA.

Ref. symbol

RYALA C

RY1 B!

SASTRATSR

1 Applies only to models indicated,

Signal Corps

3D9150V-5
3D9150V-5
3D9150V-5
3D9150V-5
3D9150V-5
3D9150V-5
3D9070-7 . .....
3D9070-7 ......
3D9070-7 ......
3DA2-71

3DA2-71

3DA2-71

3DA2-71

IDAGHA5 L
IDAG-45
3DAGH45
FE2510=70 s

376001-10 .....
376620-54 .....

3760021552 ....

37600110

376002E5-2 ....
376005-36

376570-8

$3706010=18 =0
2776383/1 ...
22688 31

379825-62.9 ....

Name of part and description Function
CAPACITOR : 8 mmf to 150 mmf; variable, air ....... Trans r-f  tank tuning,
channel 1,
CAPACITOR : 8 mmf to 150 mmf ; variable, air ....... Trans r-f tank tuning,
channel 2.
CAPACITOR ;: 8 mmf to 150 mmf; variable, air ....... [ Trans r-f tank tuning,
channel 3.
CAPACITOR: 8 mmf to 150 mmf; variable, air ....... Trans r-f tank tuning,
channel 4.
CAPACITOR : 8 mmf to 150 mmf ; variable, air ....... Trans r-f tank tuning,
channel 5.
CARACITOR . 8 mmf to:.150 mmf; variable) air ..., .: Trans r-f tank tuning,

channel 6.

CAPACITOR : 70 mmf *=5%; 1,140 vacw; 1 amp r-f | Shunt capacitor for tank

(@F2sSimcadniolded s inTCass ey vl e . A O tuning capacitors.
CAPACITOR: 70 mmf *5%; 1,140 vacw; 1 amp r-f | Shunt capacitor for tank

SR 1T T 0 L R o R = ) S tuning capacitors.
CAPACITOR: 70 mm({ #5%; 1,140 vacw; molded mica | Shunt capacitor for tank

tuning,

CAPACITOR: 0.002 mf =£10%; 2,500 vdew; molded. | V8 V9 plate and screen

Ve I U i 16 S Ee S B b AL S o A0l (R e e supply hypass.
CAPACITOR: 0.002 mf =*+10%; 2,500 vdew; molded

1 GEIER S b ol A S I P O el AR A T .3 d-c¢ blocking.
CAPACITOR: 0.002 mf *+=10%; 2,500 vdcw; molded

g Kers e e o S el S e e LT My R ol V8 screen hypass.
CAPACITOR: 0.002 mf *10%; 2,500 vdcw; molded

(R I R e ph e o FO R e B AN e T T T [ V9 screen bypass.
CAPACITOR : 0.006 mf %=10% ; 300 vdew ; molded mica;

08 e T () T R e e o S V9 cathode hypass.

CAPACITOR:
CAPACITOR:

0.006 mf £20% ; 600 vdew ; molded paper
0.006 mf *20% ; 400 vdcw ; molded paper

VO cathode hypass.
V9 cathode hypass.

(GIOMIE T8 (10 SHORA CRIEERIN | o et e e s s i R-f, p-a plate tank.
COIL, r-f: choke; 1 mh %£3%; 24.8 ohms d-c resistance ;

A DNV ETS A WO T IS AR e St e V8, V9 plate choke.
COIL, r-f: choke, 1 mh %=3%; 24.8 ohms d-c resistance;

denistiniversallwound e iib s S e V8, VO garid choke,
RESISTOR: 10 ohms *10%; 2 watts; insulated wire-

WO AR e e, pae o it e B e I V8 plate suppressor.,
RESISTOR: 20,000 ohms +10%: 10 watts; vitreous

enati el eI ES Vo CIT I S RS e S S V8 screen dropping.
RESISTOR: 25 ohms #10%; 14 watt; insulated wire-

WO e it it E i S e T e b D0 et oL V8 control grid suppressor.
RESISTOR: 10 ohms =10%; 2 watts; insulated wire-

WO R T St I i i E RS R VO plate suppressor.,
RESISTOR : 20,000 ohms £10%; 10 watts; vitreous

enanel Sa VT eSO e o o o g R e VO screen dropping.
RESISTOR : 25 ohms +10%: 14 watt; insulated wire-

VOUI vt Sl S s o T e B At o el VO control grid suppressor.
RESTSTOR: 50 ohms #10%; 10 walts; vitreous

enanieled ivire =y ortd A s s S e V8, VO cathode hias.
RESISTOR: 7,000 ohms =*10%; 2 watts: insulated

CArDOnNEL & S S0 e T VA e Sl AR S o R S VO control grid load.
RESISTOR: 100 ohms +10%; 14 watt; insulated wire- g

O e L A o V8, VO grid circuit return.
RELAY : DPDT plus one set of normally open contacts;

coll ISR GONCHSRAC {ESneCla N s R R Antenna change-over,
RELAY : DPDT plus one set of normally open contacts;

catllIEERGURCHSE At L aredia |1 s S I Antenna change-over,
Switch Assembly : 5-section ceramic wafer type, less index

plate; 6-position through 360°; shield disc between sec-

fonsydtand oD S pectaliae T TR E TS e S o L3 ant. coupling switching.
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¢. PAarTs Dara—Continued:

Ref. symbol \131{;(1;\(1\:)(;1>~ Name of part and description Function
g?i 7B,7Ef.' coee | 329825-62.9 ... | Switch Assembly : 5-section ceramic wafer type, less index
plate; 6-position through 360°; shield disc between scc-
tonsRdEard o ST corta | BN L3 ant. coupling switching.
5881 AR SVAMIESAOZED oo e || BRI SRHIL 0 L 0 0 6 et e e e L3 plate switching.
SrEHES L AT R e B L e P S L3 plate switching.
S EALEGI A SYARRSATE ey | VB GRS Scn o c il G705 0 s oot s e s C45, C46, C47, C48, C49,
C50 selector.
S G A e e T e s R e O R C45, C46, C47, C48, C49,
C50 selector.
B R A S s e e e e S B AN = 8 () VS D0 e o e s e Transmitter final amplifier.
N N e e s TUBIE S AN-S07, N100=AN: 0o o B ety Transmitter final amplifier.
Vi8w BIGSE Y e el e SARA T TUBESTAN-807, VT=100~A ...t oo Transmitter final amplifier.
ORAE e R B A S 07 SN TT00 S e S e Transmitter final amplifier.
VORBe e b e el B R, TUBE AN 807 MO0 e sl o 5ot Transmitter final amplifier.
WIS s el S bt S o, TUBE: TANSBOZEVII009A " fL st ans o i Transmitter final amplifier.

L Applies only to models indicated.

46. Antenna Coupling Stage (fig. 39)
a. Fuxcrion or Stace. Through a separate set
of sliding contactors on plate tank coil L3, antenna
coupling is varied to correspond with the operating
frequency selected. The channel is selected on switch
section S3.1. Plate tank coil L3 is connected to the
antenna through antenna ammeter M1 and a series-
resonant circuit comprising fixed capacitor (43,
antenna-tuning capacitor C44, and antenna-loading
coil 4. Toading inductance is varied by six sliding
contactors on coil L4 selected on switch section S3.2.
During reception, the transmitter contacts in relay

RYT are open.

. b. METER FUNcrions. Antenna ammeter, meter
MI, indicates when the antenna-loading circuit is
tuned to resonance by proper setting of capacitor C44
and sliding contacts of loading coil T4. Resonance is
indicated by a maximum r-f current reading of meter
M]I.

c. REPAIR DATA ON TRANSMITTER ANTENNA
STAGE. The components of the antenna stage require
careful checking to be certain that they will perform
adequately. Because of the fact that the circuit is
simple, it is necessary that continuity shall be com-
plete and that parts function smoothly. In figure 13,
transmitter presetting chart gives data on adjusting
the antenna coil to proper operating frequencies. Re-
pair procedure requires that the following points be
carefully checked :

(1) Check switch section S3.1. See that contacts
are clean and that they engage positively.
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2 Applies only to models indicated on Orders Nos. 32780-Phila-43 and 32781-Phila-43,

(2) Check meter M1 to make sure that it func-
tions correctly. Check with exterior meter.

(3) Check antenna coil L4 for continuity in all the
assigned f requencies.

(4) Check capacitors C43 and C44. Make sure
that the dial readings on C44 correspond to the fre-
quencies shown on the frequency meter and frequency
indicated on crystal in the channel being tested.

(5) Make sure that antenna is not grounded.

(6) Check action and contacts of relay RY1.

(7) Check contacts between pins No. 7, No. 9, and
No. 11 of plug PL1.

(8) If no current reading is obtained on antenna
meter, make careful check of coil 1.4. If open or
shorted replace. :

d. REPLACEMENT orF ANTENNA-LOADING CoIL
L4 (fig. 43). (1) Unsolder the six leads to the coil
studs and the two leads on the lugs mounted on the
coil form.

(2) Loosen and remove the three screws holding
the coil form to the chassis.

(3) Loosen tank coil .3 enough so that it can be
shifted diagonally to the left. Do not remove nuts
completely, but only sufficiently so that coil can be
casily shifted.

(4) Holding tank coil 1.3 to one side, slip out
antenna-loading coil L4. With coil 1.3 in the slanted
position, slip new coil L4 into place and tighten down
firmly, but do not crack ceramic base.




Figure 39. Radio Receiver and Transmitter BC-669-(%), transmitter
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¢, Parts DATA.

Ref. symbol

RIVIEATCH <

RAVAINBE

Signal Corps

3D9200-37 .....
30925CV-1

3C4003-1
3F511

277638.3/1

277638.3/1

379825-62.25 ...

stock No.

Name of part and description
CAPACITOR: 200 mmf =*£5%; 1,430 vacw; 3.5 amps
p=f @3 0007 kel emoltedimicats e sl e
CAPACITOR: 11 mmf to 250 mmf ; variable, air ......
COIL ASSEMBLY, 'r-£ 1 1332:mh; specials . il
AMMETER: 0 to 2.5 amps r-f; thermocouple type;
aceliracy =29 fulliscale s todO e e LR SRt
RELAY : DPDT plus one set of normally open contacts;
collN T 5ay 60  cpstiac prspecial MmN R
RELAY : DPDT plus one set of normally open contacts;
tejoy [Tk i (e{0) o fle el B wreletlel L Lt s s ittt iy
SWITCH ASSEMBLY : single-section ceramic; 6-posi-
O S O S G e R e s Aot oL o e e it

antenna coupling stage, schematic diagrant.

Function

Shunt capacitor for C44.

Transmitter ant. tuning.

Transmitter ant. loading.

Ant. current indicator.
Antenna change-over.
Antenna change-over.

L4 switching.

1 Applies only to models indicated.
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47. Low-level Microphone Voltage Amplifier
stage (fig. 40)

a. FuncrioNn or Stace. This stage consists of
a low-level microphone voltage amplifier. Driver
Tube (JAN-12J5GT VI11) (VT-135), amplifies
low-level microphone voltage, providing a voltage
swing sufficient to drive the modulator power stage.
(See figs. 48 and 49.)

(1) Audio speech currents enter through contact
C in plug PL3 and flow through primary of trans-
former T10. These currents are shunted by resistor
R52.

(2) Induced audio voltage appearing across sec-
ondary of transformer T10 is divided by resistors
RS55 and R56. Part of the voltage is impressed on
grid of tube V11.

(3) The voltage drop across resistor R58 biases
the cathode of tube VI1I. Capacitor C64 together
with resistor R57 make a bypass capacitor unneces-
sary across R58.

(4) Plate voltage comes through the primary of
transformer 111 and resistor RO8, and is filtered by
capacitor C71.

b. Repair Dara ON TRANSMITTER MODULATOR
AND Low-LEvEL MICROPHONE VOLTAGE AMPLIFIER
StAaGE.  The Remote Control Unit RM-21—(*) and
handset or headset used in checking must be in good
working order. Repair here concerns only the driver
stage of the transmitter modulator. Therefore, the
only defects to be considered are within the stage it-
self. The conditions under which defective opera-
tion or nonoperation of the transmitter originate in
the driver stage are as follows :

(1) If no plate voltage appears on plate of tube
V11, check as follows:

(a) Check the primary of transformer T11. If
open or shorted, replace the transformer.

(0) Check capacitors C68, C69, and C71. If
shorted, replace them.,

(¢) Check resistor R65, R66, and R68. 1f open
or shorted replace them.

(d) Check the tube. Replace it if defective.

(2) If there is failure of modulation at the handset
or headset, check for the following possible causes
of trouble:

(a) There may be no B+ on terminal B of trans-
former “T'9, or on contact 10 of plug PI.1. Replace
any defective parts.

(D) The coil of relay RY2 may be open. Re-
place if defective.

(¢) Resistor R50 may be open. Replace if defec-
tive,

(d) Primaries or secondaries of transformers
T10 or T11 may be open.

(¢) Check capacitors C65, C66, C68, C69, C70,
and C71. If defective, replace.

(f) Check resistors R55, R58, R59, R60, R6l,
R62, R63, R65, R66, R67, R6Y, and R6Y. If open,
replace.

(g) Check continuity of circuits.

(3) If speaker operates on receiver but not on
sidetone, check the following possible causes of
trouble :

(@) Resistors R22, R53, or R54 may be open.
Check and replace if defective.

(b) Check contacts of relay RY2, If open, re-
place.

(¢) Check contact of pin No. 6 of SO1 and PL1.
(Sidetone control R53 must be tuned to OFF posi-
tion. )

(d) Check capacitor C67. If open, replace it.

Note. Make sure that shielded lead from contact € in PL3

to point No. 1 of transformer 110 is solidly grounded, other-
wise microphone will pick up noise and hum,

il
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JAN-12J5GT
(VT-135)
DRIVER

CONTROL GRIDS

TO VI2 & V14 |

C66 (PINS 5)
0.002MF
R52
280
100 Q) =
C65 10
0.002MF \POWER
T TO VI3 & VIS [ AMP
1 CONTROL GRIDS | STAGE
(PINS 5)
C71 g
8MF
IO CATHODES
" (PINS 8)
4OMFI
== 210NV ED=6 x
% TRANSMIT POSITION
400 FOR TEST CONDITIONS
' SEE PARAGRAPH 23.
SYMBOL FOR FIXED CAPACITOR.
7 OHMS. TLI9T714
Figure 40.  Radio Receiver and Transmitter BC-669—(*), modulator low-level microphone voltage
amplifier stage, schematic diagram.
c. PArTs DATA.
Ref. symbol Sisﬁ’(‘)‘é%\_(&g-"s Name of part and description l TFunction
_C7)4 ......... 3DA500-73 CAPACITOR: 0.5 mf +-14% —6%: 200 vdew; paper,
oil-filled ; bathtub Ly e et rAR T R UREAGE, o ¥ o e i b V11 cathode bypass.
B2 % s SIBANS]7S e CAPACITOR: dual; 40 mf, 4-65% —0; 100 vdew; dry | V12, V13, VI4, VI5,
eleetrolyticatubilan 5 pint nDile i ni e EEEEE cathode bypass.
R52 376010-18 RESISTOR : 100 ohms +10% ; % watt; insulated wire-
WOundEEA e s s B sl s e i T T T10 pri load.
RSP R 7 ) 376010-18 RESISTOR : 35 ohms #+10%:; 2 watts; insulated carbon | T10 pri load.
REDERE N 376010-18 '..... RESISTOR : 100,000 ohms #+10%; 14 watt; insulated ;
A RO e U S el I Y A E LS V11 input voltage divider.
R0 37665045 . ... RESISTOR: 50,000 ohms =10%; 14 watt; insulated
CATHONEE: v S A I AP dlUh e HeR o e b V11 grid load.
RS 7ETe e 86725 =17 Nt RESISTOR : 250,000 ohms #+10%; %4 watt; insulated
CAThON, SRR VS oy Lo E SRl SR e e e V11 grid circuit filter.
RERRES I, VLTS RESISTOR: 1,000 ohms *10%; 14 watt: insulated
el oS ok ey a2t e ) R S Sl e Y V11 cathode hias.
B e 376100=34 . A RESISTOR : 1,000 ohms £10% ; 2 watts; insulated wire- | Mic  voltage filter and
O e R ey R T e dropping.
O A e ARSI, P s TRANSFORMER : microphone; pri to match 400-ohm
carbon microphone; sec to match single class A grid; | Microphone T-24—( )
T BNER T e 0 B e BRI N e s e R e input to V11 grid.
WAL i B | e S B RIS IANN 2405 (G TP 3 e S s e e Modulator driver.
WA e G ot e el LR e AN = 2 B (N S A A o i) Modulator driver,
“ Applies only to models indicated.
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48. A-f Power-amplifier Stage of Transmitter
Modulator (fig. 41) »

a. Funcrion or StaGeE. Tubes JAN-6L6G (V12,
V13, V14, and V15) operate in push-pull as a class
ABI1 a-f power amplifier.

(1) Amplified audio voltage across the primary
of transformer T11 transfers to the secondary which
has a grounded center tap. Audio swings alternately
to each half of the secondary. One side of the sec-
ondary connects to the control grids of tubes V12 and
V14 ; the other side connects to the control grids of
tubes V13 and V15. Grids are bypassed by capacitors
C65 and C66.

(2) Bias voltage for the modulator tube cathode
and microphone is provided by resistors R59 and R70
through the primary of transformer T10. Capacitor
C70 bypasses the cathodes; capacitor C72 filters
microphone voltage.

(3)" Modulator plate voltage is supplied through
resistors R66 and meter shunt resistor R63, through
the center-tapped primary of transformer T12, and
through parasitic suppressor resistors R69, R60, R61,
and R62. Voltage is filtered by capacitor C68.

(4) Screen voltages are furnished through resis-
tor R65, then filtered by capacitor C69 and bled to
the cathode by resistor R67.

(5) The secondary of modulation transformer T12
connects in series with the high-voltage plate power
supply of amplifier tubes V8 and V9, through con-
tact No. 11 of plug PL1 and socket SO1. As a con-
sequence, a-f fluctuations in the secondary result in
proportional fluctuations in the plate voltage of the
power-amplifier stage. These fluctuations cause the
transmitter output power to vary correspondingly, de-
veloping a modulated radio-frequency carrier.

(6) A sidetone circuit is provided to monitor audio
modulation. A portion of the modulator’s output is
drawn from the primary of transformer (R 2 red
through resistor R54, through sidetone volume con-
trol R53, through contact No. 6 of plug PL1 and
socket SO1, and finally through resistor R22 to the
grid of receiver audio power output tube V6. Audio
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modulation can then be heard either in speaker LS15S

if it is connected while the transmitter is modulated,
or in headset or handset,

; (7). Mcl.cr M2 (figs. 48 and 49), in position 1, 18
i series with the hig‘hwnllagc plate supply circuit of
modulator tubes V12, V13, V14, and V15, and indi-
cates modulator plate current. Tn this ca;e R63 is
a shunt resistor. ;

b. RePAIR DATA ON TRANSMITTER MODULATOR:
AUDIO-FREQUENCY Power Amprirrer Stace. It iS
assumed that Remote Control Unit RM=21—(*) and
headset or handset are in good working ordci'. The
possible operating difficulties (‘onsidc‘rcd here are
t)}‘\ly those of the a-f amplifier stage with its four
Fubes JAN-6L6G in push-pull p:n‘ai]e]. Tubes must
be matched for performance. T.ikewise, it is neces-
sary that the other components in this stage, such as
transformers, capacitors, and resistors, ‘slm]l have
balanced values. Voltage and resistance measure-
m(“nts must be checked carefully against the charts.
(See figs. 19, 20, and 23.) (‘l{c-cl( the performance
of the unit against a spare unit after repairs have been
made. The troubles encountered in this stage, apart
‘from the performance deficiency indicated on the test
mstruments, are as follows :

(1) Watch out for soft tubes, microphonics, and
other substandard conditions.

(2)» [f no plate or screen voltage appears on tubes
V12, V13, V14, and V15, check the following :

(a) Check the entire stage for continuity.

(b) Check transformers T11 and T12 for conti-
nuity. If defective, replace,

(¢) Check capacitors C65, C66, C68, €69, C70,
C71, and C72. 1f defective, replace.

(d) Check resistors R59, R60, R61, R62, R63,
RO4, R65, R66, R67, R68, R69, and R70 for opens or
shorts. Replace defective parts.

(¢) Check meter M2 in all three positions against
external meter. Replace if defective.

(f) Make sure that both relays RY1 and RY2
operate.

” iy e L g ik e b~ el
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viz Vi4
JAN-6L6G JAN-6L6G
(VT-115-A) (VT-115-4)
POWER AMP POWER AMP.
=
R59
500 ——— AAA—¢ RS54
TO VIl PLATE R60O 220M
MOD. DRIVER STAGE - 500
(PIN 3) 3 5
—R ¢
s{ .— - = e
== 0.02MF 5 SIDETONE
—— R53 }———T ‘== ——» TO PL |
FOR TEST CONDITIONS | ce6 I00M ot (PIN 6)
SEE PARAGRAPH 23. == o.'&)gz 8| [2]7 RY2
P — =
Pl > TOPLI
; 7 PIN II
NOTE: 5 e 2000 ( )
== IS SYMBOL FOR FIXED | JAN-6L6G JAN-6L6G B8
CAPACITOR. — (VT-I15-A) (VT-I5-A)
POWER AMP POWER AMP. =)
M=1,000 OHMS 8 | ces PY Yo _ ToPLI
= 0002 = (PINGT)
MF ! &3
> “\P?S i
R64 Sl M2
0351 — " 0-I5MA
o (#8) 0-300MA (WITH SHUNT)
: NG
Sy
5.
i
R68 i
10M
TO PLI
—— A= o
VVV (PIN 9)
T0 T 10 ; SM HESW
(TERMINAL 6) <—‘—‘VR7\/OW I L
o I S M 269 Cc70 40M 1 ce9 ces _L TO PL 2
8MF I 1250 4OMFT_ ]\ 8MF 8MF T (PIN M)
R U
= T = @ Rres:
MODELS BC-669-A & B- 5000
MODEL BC-669-C -400N0
6.3V AC 6.3V AC 6.3VA-C 6.3V A-C
OPEN » OPEN OPEN OPEN
[22.5v D-Cl [22.5v D-¢] [22.5V p-C] [22.5v D-C]
I3M 250  I3M 250  L3M 250 13M 125N
£300v p-Cc] is L300V D-C £300v D-C] 300V D-C
40M = 40M 40M = 40M
[400v D-C] 126V A-C  [400V D-C] 12.6V ACc [400v D-C] [400V D-C
a5m 200N 45M 40N  45M a5M

Figure 41. Radio Receiver and Transmitter BC-669—(*), modulator class ABI-af power-amplifier stage, schematic diagram
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¢. PARTS DATA.

Ref. symbol

C65 A* M A '
C65 B.CK .... | 3DAZ-73 ...
e e DA
o R SDAZTE s
SR | ADAZB
T e A STIRZL78
C67 A,B* 3DA2045 ... :
BECh 3DA2045 ... ..
B 3DB8-38 ......
i A f 3DB8-38 ......
T e 3DB40-17 ......
Gl 3DBR-38 ......
DL T o 3FO0LES4 .. ...
R 2772711

Eorid e 3767226

ROt i 376005234 ...
Rebi. it 376005-34 ...
A ol 27600554 bt
R, SO0
R 375083250 11 .0,
Bidn o o, AZEORAST e
BRI e 37630074

Signal Corps
stock No.

376050-64 .....
37.6050-64
376640-17 .....
376610-70 .....
376012A5-4
379825-80.1 ....
379825-80.1

279636.14: .. . ...

Name of part and description

Function

POt D S T D Y DG L e o o otorin 4 1 s xaliafs Cokaliaaesuis
CAPACITOR : 0.002 mf #+10% ; 500 vdew ; molded mica ;
PoOStagelstampEEyRC e il S e S el M ol S
CAPACITOR: 0.002 mf #*£20%; 400 vdcw; molded
DADETES e T S et e e L e S I o
CAPACITOR : 0.002 mf £10% ; 500 vdcw ; molded mica;
pleldie ke Ry e hahol el e e S e oS SO G G g ki
CAPACITOR : 0.002 mf *=10% ; 500 vdew ; molded mica ;
RTORY e (oY B ol SAYABIGE s lsopts by e i P bt i o L e 5
CAPACITOR: 0.002 mf +£20%; 400 vdew; molded
0L Ded O A AR 0 B O i B P o L i e g A M L (0 1 Rt R
CAPACITOR : 002 mf 4-20% —10% ; 600 vdcw ; molded
BADCE S F b e A R e AR R St e

CAPACITOR : 0.02 mf %=20% ; 600 vdcw ; molded paper
CAPACITOR : 8 mf +14% —6% ; 1,000 vdew ; oil-filled ;
epey 0 e e S S S e A S e s R o
CAPACITOR : 8 mf 14% —6% ; 1,000 vdew ; oil-filled ;
metalicasers s i A R LR s
CAPACITOR, dual: 40 mf +65% —0; 100 vdew ; metal
CASEIN o or o e A e A R d ot T
CAPACITOR: 8 mf -14% —6%; 1,000 vdew; oil-
fillediimetallicase b R o N s e L
MILLIAMETER : 0-15 ma d-c movement; 6.66 ohms
internal resistance; 0-300 ma d-c with external shunt;

accuracy. 2% full scale;sspeciall it bl o a it
RESISTOR : 100,000-ohm potentiometer ; carbon; 3-term-
Ve PR S el i Sl BRI B L e sl e S RN s
RESISTOR : 220,000 ohms ==10%; 1 watt; insulated
B oM o s e Cm e, e it RO P S
RESISTOR : 50 ohms +£10%; 4 watt; insulated wire-
WOl e i e s e e L L L
RESISTOR : 50 ohms *=10%: ¥4 wait; insulated wire-
T e e s e N o S e e T il
RESISTOR: 50 ohms #10%; % watt; insulated wire-
oY el e o S e R el | B e i R RS

RESISTOR: 50 ohms +£10%; %4 watt; insulated wire-
WOURd-Rl o e o R C L M M
RESISTOR: 0.351 ohm =#=14%; meter shunt for 300

R e e B R e e e e
RESISTOR: 0.351 ohm =14%; meter shunt for 300
masranee s pecia MR G e
RESISTOR : 5000 ohms -10%; 200 watts; vitreous
enameled wite-wounds s e SR
RESISTOR : 500 ohms -}-10% ; 50 watts; with 400-ohm
tap; vitreous enameled wire-wound; special ..........
RESISTOR: 400 ohms =*10%; 50 watts; vitreous
BN A el e o ot et el S Pt e
RESISTOR: 40,000 ohms *10%; 20 watts, vitreous
enameledSwire-wolnd s e st % s
RESISTOR: 10,000 ohms #*=10%; 10 watts; vitreous
enamntel el Swine o Uiic o g e e e
RICSIS'J‘(;)I\': 125 ohms *10%; 10 watts; wvitreous
enameled Wi e =W O oo oo
SWITCH : 2-pole bakelite rotary wafer type; index plate
REnGsItion: tlri 208 S sncaral s SRR s
SWITCH : 2-pole bakelite rotary wafer type; index plate
S=nosttion thrtel20 s pacial S SRR e s SR

TRANSFORMER: interstage; pri to match single
10,000-ohm class A plate; sec to match P.P. class A

aRidsT el o as eI e LR

V13, V15 control grid by-
pass.

V13, V15 control grid by-
pass.

V13, V15 control grid by-
pass.

V12, V14 control grid by-
pass.

V12, V14 control grid by-
pass.

V12, V14 control grid by-

pass.

V2 plate supply filter.
V2 plate supply filter.

Xmtr plate supply filter.

Xmtr screen supply filter.
V12, V13, V14, V15 cath-
ode bypass.

V11 plate supply filter.

V8, VO plate and grid cur-
rent.

Sideton¢ volume.
Sidetone coupling.
V12 plate suppressor.
V14 plate suppressor.
V15 plate suppressor.

V13 plate suppressor.

Mod plate current shunt for
M2.

P-a plate current shunt for
M2,

V12, V13, V14, V15 screen
dropping.

V12, V14 control grid by-
pass.

V12, V14 control grid by-
pass.

V12, V13, V14, V15 screen
bleeder.

V11 plate filter dropping.
V12, V13, V14, V15 cath-
ode bias.

M2 circuit selector.
M2 circuit selector.

Interstage, V11 plate to
VL2 VI3 e VT4 VLS

arids.

L Applies only to

models indicated.
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Ref. symbol

S| al Corps ’
stock N

0.

Name of part and description

Function

VA ARYAT,
V14, V1S,
Vi2 B,C*
SVEI3 PR R
L VIAEB CE
: ’V15 BCk,

27963414 ...... | TRANSFORMER: pri to match P.P. 3500-ohm class

2J6L6GA ..... | TUBE: JAN-6L6GA

AB plates; sec to match 2,000-ohm class final amp
plates metal case .....

“aeieiem weiee PNies engta iy e aEG e

G IMOREID JAN-6L6G, VT-115-A ; octal base

OO R Al R G0

Modulation, V12, V13,
V15, plates to V8,
plates. ’

Modulator power

Modulator power

“ Applies only to models indicated.




SECTION IX

SUPPLEMENTARY DATA

49. Initial Repair Procedure Chart

a. Resume or GENERAL INstrucrions. (1)
Visual inspection.

(2) Check power circuit. See that equipment can
be connected without possibility of damage.

(3) Localize trouble. This is especially important
when trouble is not simple.

(4) Locate defective part or parts.

(5) Replace defective part.

(6) Check over-all performance.

(7) Repeat all foregoing steps if over-all perform-
ance is unsatisfactory.

b. VisuaL INspecTION. (1) Check for broken or
burnt-out tubes, for any loose connections, broken
wires, or other breaks. Make your own tube check-
sheet and record results.

RECEIVER
V1 V2 V3 V4
TRANSMITTER

V10 V8 V9

MODUILATOR

Vil V12 V13 V14

(2) See that everything is in its proper place.

(3) Inspect the following for dirt or moisture.

(a) Entire unit.

(b) Capacitors, especially those in i-f circuits
across high-impedance circuits, or circuits having high
a-c or d-c voltage in series within them.

(¢) Wire-wound resistors, especially those in volt-
age-divider networks. These are subject to breakage
if excessive moisture is present.

(4) Check resistances.

(a) Check power-input circuits to see that equip-
ment can be connected without possibility of damage.
Test at pins of PL2. Test at contacts of SO1. Use
ground as point of common measurement.

(b) Check for correct values with charts. (See
figs. 15 to 23 incl.)

(5) Check operation.

(@) With power turned on, check glass tubes to
see that filaments light ; feel metal tubes to make sure
that they warm up. In case of transmitter, dummy
antenna should be properly connected.

(b) Operate equipment in normal manner to check
which stages are defective.

50. Noisy Receiver

a. If noise continues, disconnect antenna, and
ground antenna post. 1f noise stops, trouble is
external to receiver.

b. Make visual and mechanical inspections out-
lined in paragraph 47.

¢. With receiver volume control at maximum,

ground control grids of first audio tube V5. If noise
continues, ground control grids of individual stages
working toward audio output. Use a 0.25-mf capaci-
tor to shunt the grids, as grounding will alter bias.

d. Ground the control grid of mixer tube V2.

¢. If noise continues, ground the control grid of
cach stage in turn, working toward the detector.

f. Ground the control grid at pin No. 4 of i-f am-
plifier tube VI.

¢. If noise continues, ground the control grid of
each amplifier stage in turn, and work toward the
mixer.

. Ground the control grid of the oscillator.

i. The stage immediately following the point
where grounding does not eliminate noise is usually
the seat of the trouble.
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j. Proceed to locate defective parts by usual volt-
age and resistance continuity tests.

k. 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.

TLI9TI6

Figure 42. Radio Receiver and Transmitler BC-669~( ”;}.
correct way of removing or replacing plate tank coil L3.

I. If noise is present only when 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.

. & TLI9?I
Figure 43.  Radio Receiver and Transmitter BC-669—(*)
correct way of removing or replacing ailenna
loading coil 1.4.
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' REMOVE THE ‘
THREE PARTITIONS |

TLI9T7I8

Figure 44. Radio Recewwer and Transmitter BC-669-(*), Figure 45. Radio Receiver and Transmiller BC-669-(*),
; correct way of removing or rveplacing r-f or correct way of removing or replacing recetver bandswitch.
i-f transformers.

PUSH DOWN SWITCH CENTER AND RODS . b I
| PULL OUT WAFER AT BACK OF CHASSIS. : ‘

TLI9T720 /

Figure 46. Radio Receiver and Transmitter BC-669-(*),
corvect way of remowving or replacing ceramic wafers
on channel switch. 77



MODULATOR RELAY
SIDE-TONE CIRCUIT 8 TRANSMITTER HIGH-VOLTAGE

TRANSFORMER PRIMARY CIRCUIT BREAKER
PART NUMBER-RY2. S.C. STOCK NUMBER -277650.4

=i

C.P CLARE & CO.

L 5 @@ FD
1/ = _N\Ul
Po
[c T-@ P
N 0
ey I
) ﬂ@u@ ZBo
=
\g
===
]

ANTENNA CHANGEOVER RELAY
PART NUMBER-RYI. S.C. STOCK NUMBER-227638.3

ELECTRICAL CHARACTERISTICS

ADVANCE ELECTRIC 8 RELAY GO,
MANUFACTURER'S 'STOCK NO'S,

Figure 47. Radio Recetver and Transmitter BC-669-(*), relays RY 1 and RY2.
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ELECTRICAL CHARAGCTERISTICS MANUFAGTURER'S STOCK NUMBERS 1000-1B 1004A - 1B
CONTAGTS /8" D/?AWT?)SNGSTEN 8 GE—I'DZAT_?_?\DIUM s RURESILVERY EURGIE]LE RE
; CONTAGT SPAGING 030 INCH | .080 INCH
CONTACT SPACING 010 INCH 010 INCH CONTACT PRESSURE 20 GRAMS | 20 GRAMS
CONTAGT PRESSURE 30 GRAMS £ 5 GRAMS[30 GRAMSE 5 GRAMS PULL-IN VOLTAGE ~MINIMUM 90 A-C 90 A-G
OPERATING CURRENT 0035£.0005 AMF ' 1.00352.0005 AMP HOLD-IN VOLTAGE- M| 5
sl e % A 4 MINIMUM 75 A-G 75 A-C
s BC- 669 -ASS BC-669-G FOR USE IN MODELS BC-669-A,C. | BC-669-B
TLI9721
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VIl VI2 V4 VI3 VIS
7/\2 2{\7_7/\2 Y ANGR/AN:
IR
= 400 = E—
P ] 1 ‘
Lg% $3%9%%
= ST S
9 S 8 10 'S PLI
PIN B Q QO
VIEW PL2 == L [ (e 3]
£ ; =il
B G e I
sy e I
OSMFT™ :|
L] | :
R49 = e e —
Bl res - SSSs o
SO Mz f ==
i S
R 50 ! }I RY 2 |
T |i\H,OQQ :
i el
BEAR a3 i iliesoamie- el e i J
e e -—
H A =
Vil e =
6 prso\PL3 JAN-12J56T == CG'A@OOEZWLB\ X0
F @ Cofem==n (VT-135) - Rio 3P o
eovo/ 171! MODULATOR o0 10OM 220M
= Ly DRIVER o RGO 50 .0
AL I 3 3
) TI0
@ R 52 4 4 4
3302 3 I
VIR Vi3 :
JAN-6L6G|JAN-6L6G
B (VT-115-A) | (VT-115-A)
o4 MODULATOR | MODULATOR
Reol POWER POWER s
; OUTPUT OUTPUT P 2000
(D RIRIHQE |
V15 V14
== R57 JAN-6L6G | JAN-6L6G B
250 M M (VT-115-A) ‘| (VT=115-A)
2|7]8|MODULATOR |[MODULATOR ™ 0
V TN\ POWER POWER
OUTPUT | OUTPUT
LSl T, S
it = =
= 3 3
e
il [r R 62 500
= AN,
40MF™ [ 5060
— METER SHUNTS
— |
R70 (SPECIAL) R63
M R68
AN
Sl '
T 8MF
R67
40M
R 69 T C 70
125 0. T 40MF
S5.1, 552"
| POSITION |- MODULATOR PLATE CURRENT.
= POSITION 2-POWER AMPLIFIER PLATE CURRENT.
@ 100.0. WITH DIFFERENT ISSUES OF THE SAME MODEL . POSITION 3~ POWER AMPLIFIER GRID CURRENT,

TL 19724
NOTE:

* 1S SYMBOL FOR FIXED CAPACITOR
%IS SYMBOL FOR VARIABLE CAPACITOR

M= 1,000 OHMS

Figure 48 Radio Recetver and Transmitter BC-669-A, modulator section, schematic diagram.
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LM Qg eR 9N
= 60 H =l 24 680 [P
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il

R49
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T
*R 50 @) L
25M R76 |

I0M i
Al

JAN-12J5GT —__l;

(VT-135)
MODULATOR
DRIVER

2

4 4
G665 v m@ V2 K
=0.002 ‘
ST JAN-6L6G |[JAN-6L6G
Tig 2178l (VT-115-4) | (VT-115-A)
' MODULATOR | MODULATOR
POWER POWER
»’F OUTPUT OUTPUT P [ 1212000
fE— VI3 V15
E; == JAN-6L6G | JAN-6L6G 8
G (VT=115-A) | (VT-115-A)
] 2[7]8MODULATOR |MODULATOR [8 P o
== S POWER POWER
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= 4 :
R 6l
> o
5000
CiTei=it rea
40MF [ 500
L METER SH}JlNTS
; S 0.35!
R70<S (SPECIAL) R63
0) M R68
FILAMENT CONNECTIONS ARE FOR
BC-669-C (ALL ORDERS) AND FOR o) [OM
BC-669-B (ORDER NO 32780°PHILA-43 | R gy
ONLY)-FOR ALL OTHER BC-669-B ORDERS
SEE @) R 67
® FILAMENT GONNEGTION FOR BC-669-B
(ALL ORDERS) EXCEPT AS NOTED IN (1) 40M
ALL MODEL BC-669-B (EXCEPT ORDER NO. 32780-PHILA-43)
MODULATOR POWER OUTPUT TUBE DESIGNATIONS e
ARE INTERGHANGED. R 69 ¢ 70
@ 125 0 40 MF
USED ON ORDERS NO. 32780-PHILA-43, AND
32781-PHILA-43, S5.1,552:
POSITION |- MODULATOR PLATE CURRENT.

% I15M USED ON ORDERS NO, 32780-PHILA-43, AND 3278|-PHILA-43,
%3 500.0. USED ON BC-669-B.
NOTE:

i}

POSITION 2-POWER AMPLIFIER PLATE CURRENT.
POSITION 3- POWER AMPLIFIER GRID CGURRENT.

IIT: IS SYMBOL FOR FIXED CAPACITOR TL 19725

#IS SYMBOL FOR VARIABLE CAPACITOR
M=1.000 OHMS

Figure 49.  Radio Recetver and Transmitter BC-669-B and ~C, modulator section, schematic diagram.
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Radio Receiver and Transmitter BC-669-B, modulator section, practical wiring diagram.
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