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SECTION |
DESCRIPTION OF RADIO RECEIVERS BC-312-(*) AND BC-342-(")

1. General

a. Radio Receivers BC-312-(*), and BC-
342—(*), except for power supply, are basically
identical. Radio Receiver BC-312—(*) uses a
battery-operated dynamotor; Radio Receiver
BC-342—(*) operates from an a-c (alternating-
current) power supply. Superheterodyne re-
ceivers designed for use in vehicles or in fixed
stations, they are capable of receiving voice,
tone, or c-w (continuous-wave) transmitted
signals over the frequency range of 1,500 to

Figure 1.

18,000 ke (kilocycles) or 1.5 to 18 me (megacy-
cles). The frequency range is divided into six
bands: 1,500 to 3,000 ke, 3,000 to 5,000 ke,
5,000 to 8,000 ke, 8,000 to 11,000 ke, 11,000 to
14,000 ke, and 14,000 to 18,000 ke. The BAND
CHANGE switch controls the choice of fre-
quency range. A VERNIER control equipped
with a locking device and a FAST TUNING
control are provided for tuning. An ALIGN
INPUT control mounted on the front panel
provides a means of obtaining the greatest sen-

Radio Receiver BC-312-D, front view.



T.0O. 31R2-3BC-112

G

Figure 8. Radio Receiver BC-312-C, front view.
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Figure 4. Radio Receiver BC—3425N, Jront view.

sitivity at any one dial setting. Figures 1, 2,
3, and 4 show front views of these receivers.
b. Throughout this manual, where text
applies equally to all models of a given series
of an item, the suffix letter is omitted and the
symbol (*) is used. For example, Radio
Receiver BC-312—(*) refers to Radio Receivers
BC-312 -A, -C, -D, -E, -F, -G, J, -L, -M,
-N, -HX, and -NX. A specific model letter is
used only when particular models must be
identified. If no differences occur, all models
of both designs are referred to as “‘the receiver.”
¢. An a-v-c (automatic-volume-control) cir-
cuit is incorporated in the receiver and may be
used or cut out of the circuit as needed, by
turning the OFF-M. V., C.-A. V. C. switch to
either the M. V. C. (manual-volume-control) or
A. V. C. position. Turning the OFF-M. V. C.-
A.V.C. switch to the A. V. C. position switches
the automatic volume control into the circuit,
providing a-v-c¢ control of the received signal.
Turning the OFF-M. V. C.-A. V. C. switch to
M. V. C. position switches the automatic
volume control out of the circuit. In the
M. V. C. position, the receiver is most sensitive.
d. A beat-frequency oscillator is incorporated

in the receiver so that c-w signals may be
received. A C.W.-OSC. ON-OFF switch is
used to turn the beat-frequency oscillator on
or off. The CW-OSC-ADJUST control is used
to change the pitch of c-w signals.

e. The receiver is so designed that the indi-
vidual rf (radio-frequency), r-f oscillator, c-w
oscillator, and power supply components can be
removed from the chassis with a minimum
of disturbance to other parts. This type of
construction provides effective shielding be-
tween stages, and facilitates maintenance.

2. Over-All System Function

The circuit used in Radio Receivers BC-312—(*)
and BC-342-(*) consists of two stages of tuned
r-f amplification; a first detector and mixer
stage; an RFO (radio-frequency oscillator)
stage; two stages of i-f (intermediate-frequency)
amplification; a second detector, a-v-c rectifier,
first a-f (audio-frequency) amplifier stage; an
a-f output stage; and a beat-frequency (or c-w)
oscillator stage, to provide a beat note for c-w
reception. A crystal filter circuit is incorporated
in Radio Receivers BC-312 through BC-312-
J, BC-312-HX, and BC-342-(*), but is not

3
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Figure 5. Radio Receivers BC-312—(*), BC-312—(*) X, and BC-842—(*), block diagram.

used in Radio Receivers BC-312-L through
BC-312-N and BC-312-NX. A noise suppres-
sion circuit was used in the antenna circuit of
Radio Receivers BC-312, BC-312-A, BC-312-
C, BC-342, and BC-342-C. Figure 5 shows a
simplified block diagram of the receiver.

3. Simplified Circuit Analysis.

Two stages of r-f amplification provide a high
degree of selectivity and sensitivity at the same
time rejecting interfering signals at intermediate
or image frequencies. The RFO stage provides
a local oscillator signal which beats against the
incoming signal in the first detector and mixer
stage to produce an i-f signal. The i-f stages
provide additional selectivity and amplification.
The second detector stage (also a-v-c rectifier

and first a-f amplifier) demodulates the signal,
supplies a-v-c voltage to the preceding r-f and
i-f amplifiers and the mixer stage, and amplifies
the audio component. Further amplification
is supplied by the a-f output stage. The c-w
oscillator stage produces an r-f signal which
differs from the i-f signal at an audiofrequency.
The resultant beat note permits c-w reception.
The crystal filter circuit, when used, greatly
increases the select1v1ty of the receiver. The
noise suppression filter in the antenna circuit,
when incorporated, tends to reduce motor
ignition interference. Figure 6 shows a sim-
plified functional circuit diagram of the receiver.
For detailed functioning of circuits, refer to
TM 11-850.
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SECTION |I
DIFFERENCES BETWEEN MODELS

4. Functional Differences
Functional differences in Radio Receivers BC-312—(*) and BC-342—(*) are listed below:

a. Rap1o Receiver BC-312—(*).

Oscillator | Noise

o Crystal
Radio Receiver External Toltage Input c:g]l%g g%'e';!;g-_ Hlter Weight Description
[ m
BC-312.__._____..|12-14vd-c._.__ 80-100 x X x 58 | Uses Dynamotor DM~17-A.
BC-312-A_____ ] 12-14 v d-c__ ... 50-60 x x x 56 Usse;1 DI\;I,—21~(iA,S—B, -G, -J, -L,
~-M, -P, and -8.
BC-312-C____._._.__ 12-14 vd-e_____ 50-60 |.___.____ x X 56 Do.
BC-312-D___.._._ 12-14 v d-c_____ 50-60 |_.______|...__._ b4 56 Do.
BC-312-E________ 12-14vd-e_____ 50-60 |.___.___|__._._.__ X 56 Do
BC-312-F________ 12-14 vd-e_____ 50-60 . _______|____.. x 56 Do
BC-312-G___.____ 12-14 v d-e.____ 50-60 | _______|.__.___ X 56 Do.
BC-312-J. . ..___ 12-14vdc__.__ 50-60 |.__.____{____._. b4 56 Do.
BC-312-L_______._ 12-14 vdec__... 50-60 (.. _____ | ___ .| .__._ 56 Do. (note 1).
BC-312-M_______. 12-14 v d-e.____ 5060 | ___ || _._ 56 Do.
BC-312-N______._ 12-14 vd-c____._ 50-60 |_______ | _.|_o_._ 56 Do.
BC-312-HX_.____ 24-28 vd-c.___. 25-35 | oo |eeaos x 48 Us(es D%')namotor DM-21-CX.
" (note 2).

BC-312-NX______ 24-28 vd-c__.__ 25-35 | oo 48 | Uses Dynamotor DM-21-CX.

Notes 1. In Radio Receivers BC-312-L through BC-312-N and BC-312-NX, the antenna relay disables an-
tenna cireuit and first audio circuit, and all phone jacks are marked PHONES SECOND AUDIO.

2. In Radio Receivers BC-312-HX and BC-312-NX, Tube JAN-12A6 (VT-134) is used in place of Tube JAN-
6F6 (VT-66) in the audio output stage.

3. x indicates model in which functional difference appeared.

b. Rapio RecErver BC-342-(*).

. Oscillator com- y
Radio Receiver External voltage supply " Input power pgm?sxt Nltgzeal;:tl:;o- Crs":ﬁ:}lglm Weight

BC-342_ _______.______.. 110-120 va-e_________ - 100 x x b4 61. 5
BC-842-A . __._... 110-120va-e. ... _.._._ 100 X 4 x 61. 5
BC-342-C____ ... . _.___.. 110-120 va-c___._______ £ T P b ¢ x 615
BC-342-D_________.____ 110-120 v a-c. .. ___._ £ 75 P b4 61. 5
BC-342-F_______________ 110-120 va-c___._______ £ 30 R X 61. 5
BC-342-H______________ 110-120 va-c_ ... __._ £ 7 P F x 61. 5
BC-342-J_______________ 110-120va-e___..______ £ 2 PO FE X 61. 5
BC-342-L (note 1) _______ 110-120 va-c. ... ______. £ 30 P B x 61. 5
BC-342-M_____.________ 110-120 va-c_ . ______ £ 30 PR I X 61. 5
BC-342-N_________.____ 110-120 va-e_ .. _____._ {43 J5 T I X 61. 5

Notes 1. In Radio Receivers BC-342-L through BC—342-N, antenna relay disables antenns circuit and
first audio circuit, and all phone jacks are marked PHONES SECOND AUDIO.
2. x indicates model in which functional difference appeared.
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5. Design Differences

Design differences in the various models of the receivers are listed below:

a. Rapio ReceErver BC-312-(%).

Design differences

BC-312-A
BC-312-C
BC-312-D

BC-312

BC-312-E

BC-312-F

BC-312-G

BC-312-7

BC-312-L

B(C-312-M

BC-312-N

BC-312-HX

BC-312-NX

Thermoststically controlled heater in r-f oscilla-

tor compartment removed.___ . _____________ I
Glass-inclosed i-f transformers replaced by con-

ventional type_ . __________________________ R I <
Shielded alternate antenna post replaced by un-

shielded type_ - _____ . _____ . _____________._ DU
Dynamotor DM-17-A replaced by DM-21—-(*)_{____| x
Tube shelf mounted atanangle________________ .
FAST TUNING dial assembly modified._ _ _____ .
Shielded alternate antenna post eliminated_____ I O S P .
Antenna noise suppression circuit eliminated_____ o] x
Tube JAN-6F6 (VT-66) replaced by JAN-12A6 .

(VP-134) . ____ e SRR VRN R
All phone jacks second audio_ _ _ ______________
Antenna disabling relay also disables first audio

eirewit__ ____._____________________________
Oscillator compartment heat insulator removed _ _
Crystal filter ecircuit removed_ _ . ________.______
Pilot Jamp rheostat added____________________
Steel substituted for aluminum in chassis and

houwsing_ __ _________________ o _______ -
Paper and ceramic capacitors substituted for

b
"
M

b
™

Mo MM
MWoM AN

Audio output transformer changed to provide
either 250- or 4,000-ohm impedance output____

i

b

MMM A

"

M

Mo MM

b

o

"

M

]

Mo MM

Mo MM B

™

™

]

]

b

L]

™

"

]

MMM M

>

]

I

4

]

Mo MM

M

Note. x indjcates model in which change was ineorporated.

b. Rapio RecErver BC-342—-(*).

Design differences

BC-342

BC-342-A

BC-342-C

BC-342-D

BC-342-F

BC-342-7

BC-342-L

BC-342-M

BC-342-N

Thermostatically controlled heater in r-f oscillator compartment
removed_ _________________ . _________.___.___._
Glassed-enclosed i-f transformers replaced by conventional type_.___
Shielded alternate antenna post replaced by unshielded type________
Tube shelf mounted at anangle. ____.___________________________
FAST TUNING dial assembly modified__ _ ______________._______
Shielded alternate antenna post eliminated. . ____________________.
Antenna noise suppression circuit eliminated _ . _ __________________
Tube JAN-6F6 (VT-66) replaced by JAN-12A6 (VT-134)_________
All phone jacks second audio___________________________________
Antenna disabling relay also disables first audio circuit____________
Oscillator compartment heat insulatoe removed._ . _________________
Steel substituted for aluminum in chassis and housing
Paper and ceramic capacitors substituted for miea_ _ ______________
Audio output transformer changed to provide either 250 or 4,000-
ohm impedance output_ . __________________________________

Mo

Mo MMM

M

LR

MMM MM

MMM MM

b

T M

MM MMM

]

Note. x indicates model in which change was incorporated.
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SECTION it
INITIAL REPAIR PROCEDURES

6. Generdl

The repair information in this and the follow-
ing sections is presented in the order in which
the repairman actually should perform the
various operations on the equipment in the
repair shop. This procedure permits repair of
the equipment in the shortest time possible,
resulting in sensitivity, selectivity, and over-all
performance of the set comparable to that of
new equipment.

7. Tools, Test, and Cleaning Equipment
The following items should be available for
repairing and servicing this equipment:

a. TooLs AND ACCESSORIES.

Item Description

Item Description

Voltohmmeter_____ Sensitivity of 1,000 ohms per
volt; measuring a-¢ or d-c¢ volt-
ages from 10 to 500 volts, and
resistances from 1 ohm to 15
megohms,

Sensitivity of 20,000 ohms per
volt; measuring a-¢ or d-c
voltages from 10 to 500 volts,
and resistanced"from 1 ohm to
15 megohms,

Vacuum-tube; measuring a-¢ and
d-c voltages from 0 to 100 volts.

4,000-ohm impedance; 100-volt
range.

Voltohmmeter_____

Voltmeter_________
Output meter_ . ___
Tube tester. .. ____

¢. CueaNINg EQuiPpMENT.

Item Description

Serew drivers and
pliers.

Alignment tools. _ _

Soldering iron and
solder.

Capacitor.________

Resistor. .. ..___._.__

Headset or loud-
speaker.
Battery___________
Battery cord..____
Plug PL-55 (or

equivalent).

Assorted sizes.

Fiber.

50-mmf; mica; for r-f alignment.

300-ohm; noninductive; for i-f
alignment.

4,000-ohm impedance.

12- or 24-volt.

For output meter.

b. Test EQUIPMENT.

Item

Description

Signal generator._ _ _

Audio signal gen-
erator.
Frequency meter___

Covering frequencies of 470 ke
for i-f alignment and 1,500 ke
to 18 me for r-f alignment;
calibrated or metered output
voltage of approximately 0 to 1
volt, providing a 400 cycle
309% modulated and CW
signal.

Covering frequencies of 1,500 ke
to 18 mc; signal generator fre-
quency check.

Cleaning fluid._ _ ___

Petroleum spirits__.
Brushes___________

Pipe cleaners__ o
Clean cloths_______
Sandpaper_ _______

Solvent, Dry-cleaning, Federal

Specification P-8-661a.

Paint; Y¥-in. to 3-in. assorted
- sizes.

obacco pipe.

Lint-free.

# 0000.

Crocus cloth_ _ _ ___

8. Removal of Tubes

No tubes (with the exception of the c-w
oscillator and r-f oscillator tubes) are inclosed;
they may be removed by lifting grid caps and
pulling tubes out of sockets. To remove the
c-w oscillator tube, remove the top cover of the
c-w oscillutor shield (fig. 13), lift the grid cap,
and pull the tube out of the socket. To remove
the r-f oscillator tube, open the hinged cover of
the r-f oscillator compartment (fig. 13), lift
grid cap, and pull the tube out of the socket.

9. Removal of Dynamotor or Rectifier

To remove the dynamotor or rectifier assembly
from the chassis, unscrew the two screws on
top of the chassis (fig. 13.). Turn the chassis
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upside down and remove the screw pin from the  the leads from the dynamotor terminal board.
inner hinge. Swing the dynamotor or rectifier - Remove the screw pin from the outer hinge and
assembly away from the panel and disconnect  lift the assembly from the chassis.

Lubricant

Capacitor Shaft Bearings PS

f or 2 drops

Capacitor Control Worm and Gear GL

Clean and coat teuth sparingly.

Tuning Control Shaft Bearing PS
1 or 2 drops

Capacitor Control Shaft Bearings PS

| or 2 drops

Tuning Control Gears GL

Clean and coat teeth sparingly, remove excess.

Tuning Control Shaft Bearings P$S

t or 2 drops each

TOP VIEW

Lubricant

PS Band Change Shaft Bearings 1 or2 drops esch
PS Worm Shaft Bearing 203 drops

GL Band Change Worm and Gear

Clean and coat teeth sparingly.’

PS Tuning Control Intermediate Gear Shaft
i or 2 drops.

GL Tuning Control Gear and Intermediate Pinion

Clean and coat teeth, remove excess.

PS Tuning Control Gear Shaft 1 or 2 drops

LUBRICANTS
PS—OIL, lubricoting, preservative, special,
U.S. Army Specification 2120

BOTTOM VlEVu\;’ GL— GREASE, lubricating, special, Ordnance -
Department Specification AX'S-637
TLITS38

Figure 7. Lubrication data.
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10. Cleaning, Inspection, and Lubrication of Chassis
Assembly

@¢. CreaNiNg. Thorough cleaning of the re-
ceiver is necessary to insure optimum perform-
ance by preventing corrosion, rust, and dust
from damaging parts or causing arc-over or
low resistance leakage between high-voltage
points and ground. Remove loose dust and
dirt with a brush or blower. With a brush or
cloth and Solvent, Dry-cleaning, Federal Speci-
fication P-S-661a, remove dirt or grease which
adheres to the chassis or parts. Remove the
shield covers from the r-f, detector, and oseil-
lator sections; clean the wave band switches
with a small brush or pipe cleaner and dry-
cleaning solvent. Clean the tuning capacitor
bearings and rotor grounding springs with dry-
cleaning solvent.

b. InsPECTION. After a receiver has been
thoroughly and carefully cleaned, make a
visual inspection of parts and wiring for rust,
corrosion, loose connections, frayed or burned
msulation, loose screws, and burned or charred
resistors and coils. Carefully inspect tube

sockets for broken contacts, wave band switches
for loose or bent contacts or broken insulation,
and terminal boards for broken lugs and signs
Inspect and tighten all loose tun-

of burning.

ing dial gears, setscrews, and antenna relay
contacts. Check to determine that all modi-
fications have been incorporated.

¢. LupricaTioN. The receiver tuning dial
bearings and gears are lubricated at the time
of manufacture with sufficient lubricant to
last the life of the equipment under normal
conditions; however, if lubrication becomes
necessary after cleaning or because of abnormal
use, lubricate the parts as directed in figure 7.

11. Cleaning, Inspection, and Testing of Tubes

a. CLEaNING. Clean tubes with a cloth
moistened with dry-cleaning solvent; if neces-
sary, clean grid caps and prongs with crocus
cloth.,

b. InspEcTiON. Inspect tubes for cracks in
glass or base, or for bent or broken prengs.

¢. Testing. Test tubes for low emission,
leakage, and short circuits with a tube tester,
or by placing doubtful tubes in a receiver
known to be operating normally.

12. Dynamotor Repair

a. PreviMINARY INsPECcTION. Remove dy-
namotor assembly from receiver chassis as
directed in paragraph 9. Remove cover from
dynamotor assembly. Wipe off loose external

10

Figure 8. Dynamotor parts.
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dirt and dust with a cloth moistened with
petroleum spirits. Test dynamotor on avail-
able dynamotor test equipment for voltage
output at no load and at rated load; check for
vibration and sparking at brushes. Tag dyna-
motor to indicate faults.

Note. Replace dynamotors which have open wind-
ings, defective bearings, or worn commutators, with
new complete units.

b. Creaning (Fic. 8). Do not dismantle
dynamotors which operate normally and have
only small deposits of carbon dust on brush
holders. Clean them with a cloth moistened
with petroleum spirits. Dismantle dynamotors
which show evidence of excessive use and large
deposits of carbon dust and, grease; clean
as follows: ‘ ‘

(1) Remove the dynamotor from the housing
by removing the four screws in each end of the
case and disconnecting the leads.

(2) Remove the brush holder caps and
brushes on both low-voltage and high-voltage
ends. Mark each brush so that it can be
replaced in the same position in the same
holder.

(3) Disconnect the leads to the brush hold-
ers; mark each lead so that it may be connected
properly when the unit is reassembled.

(4) Remove the nuts on the tie rods at the
high-voltage end, and remove bearing bracket.

(5) Pull out the armature.

(6) Remove the bearing bracket from the
low-voltage end.

(7) Clean the bearing brackets, brush hold-
ers, bearing cover plates, and spacer shims with
a cloth moistened with petroleum spirits.

(8) Blow loose dust and dirt out of stator
assembly; if necessary, clean metal parts with
#0000 sandpaper and petroleum spirits. Blow
out resultant sand and metal fillings with com-
pressed air. Field coils may be cleaned with a
small sash brush and wiped with a cloth mois-
tened with petroleum spirits.

(9) Clean the armature, including the com-
mutator, with a cloth moistened with petro-
leum spirits; wipe with a clean cloth.

(10) If the commutator is slightly rough,
smooth with #0000 sandpaper. Remove sand
and metal fillings with a small piece of coarse
canvas. Cover the bearings before cleaning
the armature and commutator.

Caution: Do not use carbon tetrachloride or
emery cloth on commutator.
(11) Remove old, hardened lubricant from

.the bearings with a small brush and petroleum

spirits; apply one drop of light lubricating oil.
Work oil in by rotating the bearing.

Note. If commutator is badly worn or damaged or
bearings are defective, replace complete dynamotor
unit with a new unit.

¢. REASSEMBLY.

(1) Insert the spacer shims in the bearing
bracket; mount the bearing bracket on the low-
voltage end of the stator assembly.

(2) Connect the wires to the brush holder.

(3) Insert the spacer shims in the bearing
bracket; slide the bearing on the high-voltage
end of the armature into the high-voltage
bearing bracket. R

(4) Slide the armature into place through
the stator assembly.

(5) Insert the tie bolts through the stator
assembly and tighten the nuts.

(6) Connect the wires to the high-voltage
brush holder.

(7) Check end play in armature (should be
0.005 to 0.015 in.).

(8) Pack outer side of each bearing two-
thirds full of Grease, General Purpose No. 2,
U. S. specification 2-108; replace grease-
retainer cap screw.

d. RepLACEMENT OF BruUsHEs. Before re-
installing brushes which have been used in a
unit, examine each one for broken or loose
pig tails, bent or burned springs, and excessive
wear. Low-voltage brushes which are less than
%-inch long and high-voltage brushes which
are less than %{s-inch long or otherwise defective,
should be replaced with new brushes. Run the
dynamotor for at least 4 hours with a light
load, to allow new brushes to seat properly.

e. Fiuter Pack (Figs. 9 and 10). If the
dynamotor output voltage is low, if no output
is obtained, or if the dynamotor will not start
when connected to Filter FL-6—(*), check
chokes and capacitors for open or short
circuits.

f. ReassemBLy IN Housing anp Finav
Testing. Reassemble the dynamotor in the
housing and connect the leads to the filter pack
connections. Test the dynamotor on avail-
able dynamotor test equipment for output
voltage, output current, ripple voltage, and in-

11
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TO A CHASSIS !
ERMINAL STRIP|

&%’ . = : i

LTL3e4

Figure 9. Filter FL-6-(*) and Dynamotor DM-21~(*),

put current. Do not remount the dynamotor
in the receiver until the checks outlined in
paragraph 14a have been completed.

13. Rectifier Repair

a. GENERAL. The rectifier can be tested
and repaired without removing it from the re-
ceiver. Remove the two screws from the top
of the chassis (fig. 13). Turn the receiver
chassis upside down and remove the screw pin
from the inner mounting hinge. Swing the rec-
tifier assembly away from the panel. Discon-
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nect the B+ (red) lead from pin No. 7 of the
group-6 terminal board in the receiver.

b. ResistaNnce CHECK. Set the ON-OFF
switch on the rectifier to the ON position.
Turn the OFF-M. V. C.-A. V. C. switch of the
receiver to either M. V. C. or A. V. C. position,
thus closing the input circuit of the rectifier
(fig. 54). The resistance measured between
the two prongs of socket SO2 on the rectifier
should be approximately 3 ohms. If no read-
ing is obtained, check fuse F3 in the rectifier,
and both switches mentioned above. If the
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Figure 10. Filler FL-6—(*), components.

fuse and switches are not open, measure the re-
sistance of the primary winding of transformer
T3 between the terminals marked COMMON
and 120 V on the rectifier terminal boaxd. The
reading should be approximately 3.6 ohms.
No reading indicates an open primary winding
or an open circuit in the wiring between the
terminals and the winding. - Make the same
check between the COMMON and 110 V ter-
minals. The reading should be approximately
3.4 ohms,

(1) When the input circuit has been found
normal, check the output circuit. The resist-
ance between the 250 V terminals should be
approximately 65,000 ohms. A high resistance
reading indicates an open bleeder resistor R40;
a low reading indicates a shorted filter capacitor
C89 or C90, or choke L35 shorted to ground.

(2) With the OFF-M. V. C.-A. V. C. switch

in the receiver in the OFF position, check the
continuity of the filament and dial lamp wind-
ings of transformer T3 with an ohmmeter.
Connect the ohmmeter across the terminals
marked 12 V A-C for the dial lamp winding and
across the terminals marked FILAMENT for
the filament winding. Check the continuity of
the rectifier filament winding with an ohm-
meter connected across pins No. 2 and 8 of the
rectifier tube socket with the tube removed.

¢. Voutage Cueck. Check the high-voltage
output of the rectifier, using a 16,500-ohm, 25-
watt resistor as a dummy load across the 250 V
terminals of the rectifier terminal board. The
output should be approximately 260 volts.
Check the filament and dial lamp voltages. Do
not reconnect the B+ lead to the group-6 ter-
minal board until the checks outlined in para-
graph 14b have been completed.
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SECTION IV
PRELIMINARY TROUBLE-SHOOTING PROCEDURES

14. Input Resistance Measurements

Trouble within the receiver may often be de-
tected by checking the resistance of the filament
and high-voltage circuits at the power input
terminals before applying power to the equip-
ment, thereby preventing damage to the power
supply. Make the following checks before
attempting to put the receiver in operation.

¢. Rapio Receiver BC-312-(*). Leaving
the dynamotor disconnected and all tubes and
dial lamps removed, turn the BAND CHANGE
switch to - band A, the OFF-M. V. C.-A. V. C.
switch to M. V. C. or A. V. C., and set the
C. W.-0OSC. switch at ON while making these
checks.

(1) The resistance between terminals D and
T, the two large pins of socket SO1, should be
infinite, except in receivers containing an oscil-
lator compartment heater. In these receivers,
the resistance reading should be 4 ohms. A
resistance reading in receivers which do not
contain oscillator compartment heaters indi-
cates a short circuit in the filament or dial
lamp. wiring which must be corrected before
power is applied to the receiver:

(2) The resistance between terminal No. 7
of the group-6 terminal board (fig. 14) in the
receiver and chassis should be approximately
16,500 ohms (+ 10 percent). If the resistance
is zero, check capacitors C50, C61, C74, and
C80, and the high-voltage wiring. If the re-
sistance is low, check for a shorted bypass
capacitor in one of the plate or screen grid cir-
cuits, & short in the wiring of one of the plate
or screen grid circuits, or leakage in capacitor
C50, C61, C74, or C80. If the resistance is
higher than normal, it indicates an open screen
voltage dropping resistor. To prevent possible
damage to the dynamotor, correct all abnormal

14

conditions before applying high voltage to the

Teceiver.

b. Rapio Recerver BC-342—(*). Make sure
that the B4- lead from the rectifier to terminal
No. 7 of the group-6 terminal board is discon-
nected and all tubes are removed. Disconnect
the rectifier filament lead from terminal No. 5
of the group-6 terminal board. Turn the
BAND CHANGE switch to band A, and the
OFF-M. V. C.-A.' V. C. switch to M. V. C. or
A. V. C. Set the C. W.-OSC. switch at ON,
and make the checks outlined in a (1) and (2)
above. The checks and indications are iden-
tical for Radio Receivers BC-312—(*) and
BC-342—(*).

15. Operating Test

a. PrEPARATION. Insert all tubes in their

- proper sockets, making sure that they are fully

seated. Connect the grid caps firmly. Re-
place the dial lamps. Make certain that ter-
minal No. 8 of the group-6 terminal board is
grounded t6 the chassis.

(1) In Radio Receiver BC-312—(*), replace
the repaired dynamotor in the receiver and
connect the dynamotor input and output leads
(fig. 11). Apply the proper d-c (direct-current)
voltage to terminals D and T of socket SO1.

(2) InRadio Receiver BC-342—(*), reconnect
the filament lead from the repaired rectifier to
terminal No. 5, and the B+ lead to terminal
No. 7 of the group-6 terminal board. Depend-
ing upon the voltage for which the rectifier is
set, connect 110 or 120 volts a-¢ to socket SO2.

b. Testing Ranio Receiver BC-312-(*).

(1) Turn the OFF-M. V. C.-A. V. C. switch
toM.V.C.or A V.C.

(2) Listen for crackling or buzzing noises
which indicate high-voltage arcing. -
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(3) Check the receiver for smoke, and the
odor of burned or overheated parts.

(4) Notice if the operating temperature of
the dynamotor is too high. It should not be
too hot to touch after it has been running for a
long period of time,

(5) Measure the low-voltage input between
terminals No. 1 and 6 of the group-6 terminal
board. The voltage should be 12 to 14 volts
d-c in Radio Receiver BC-312 to ~N and 24 to
28 volts d-¢ in Radio Receiver BC-312-HX
and -NX. If the voltage is-abnormal, check
the power source, filament and dial lamp wir-
ing, and capacitors C78 and C79.

(6) The high voltage measured at terminals
No. 7 and 8 of the group-6 terminal baard
should be 220 to 240 volts d-c. If the voltage
is zero or low, check the receiver for shorted
wiring and shorted or leaky capacitors.

¢. Testine Rapio Receiver BC-342-(*)

(1) Set the ON-OFF switch on the rectifier
to the ON position, A

(2) Turn the OFF-M. V. C.-A. V. C. switch
toM.V.C.orA. V. C.

(3) Listen  for- crackling or buzzing noises
which indicate high-voltage arcing.

. (4) Check the receiver for smoke and the
odor of burned or overheated parts.

(5) The filament voltage measured between
terminals No. 5 and 6 of the group-6 terminal

board should be 12 volts a-c. If the voltage is
abnormal, check the filament wiring and
capacitors C78 and C79.

(6) Check the dial lamp voltage for a reading
of 12 volts a-c between terminal No. 9 of the
group-6 terminal board and ground. No

{~12v)
SHIELDED CONTAINER

TERMINAL BOARD

GEN-E=MOTOR

DYNAMOTOR CONNECTIONS
TO SET AT BOTTOM EOGE
OF PANEL

S @av)

Tirees

" S1av)

Figure 11. Dynamotor connections.

voltage indicates an open circuit between the

. rectifier and the terminal board.

(7) The voltage measured between terminals
No. 7 and 8 of the group-6 terminal board
should be approximately 260 volts d-c. If the
voltage is zerq or low, check for shorted wiririg
and shorted or leaky capacitors in the high-
voltage circuits of the receiver.

15
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SECTION V
ALIGNMENT PROCEDURE

16. Calibration of Test Equipment

To insure accuracy of alignment, use the fre-
quency . meter as a standard when setting the
signal generator to a desired frequency. Check
each signal generator setting against the fre-
quency ,meter as follows: Place the signal
generator and the frequency meter near each
other, Turn both equipments on, and allow
15 minutes for them to warm up. Attach a
piece of wire to the signal generator output

Radio Receiver BCA312~(*), or

Tiaure 12,

16

R

connection; place the wire near the frequency
meter antenna. Calibrate the frequency meter
according to instfuctions furnished with the
meter. Set the frequency meter to the exact
frequency at which the signal generator is to
be used. While listening with the headset
attached to the frequency meter, tune the
generator tuning control for zero beat. Turn

the frequency meter off and remove the wire
attached to the signal generator output con-
nection.

BC-342—(*), typical set-up for i-f alignment.



T.0O. 31R2=-3BC-112

ekl BOF STUBE

3? NGED SEL.OF
FUFOB0 BHIELD
EUOSE TURE THEIE
HIELD ) :
FLGS0
SHIEL D

ANTENNA ool
L nLiemMMENT .
L CARACITOR

. NEON TUBE LM,

IGANG TURING GAPACITOR. ~

/
/
/
/

|
f
\_ < isT peTECTOR TUBE ; IST. LF TRANS. TUNING

o ( 2ND, 1 F TUSE
DYNAMOTOR oR
~HECTIFIER MOUNTIN
b mCmEws
- ZND. LF TRANS.
TUNING

CWOosC
LTURE TNRIDED

SLUEND AUBID. TUBE

S YBLUNME CONTROL
BAE 4 TEAR BB UNDERVOL CoNT

UDIO TRANSEORMER' T,

Figure 13. Recetver chasstis, top view.

17. |-F Alignment

a. PREPARATION. Setv up the receiver and
alignment equipment (fig. 12). Calibrate the
signal generator for a 470-kc signal (par. 16).
Remove from the top of the chassis the two
screws which hold the power supply stationary
(fig. 13). Remove the screw from the dyna-
motor or rectifier inner mounting hinge and
swing the power supply upward, securing it in
position with a rack or block of wood. Set
the OFF-M. V. C.-A. V. C. switch to M. V. C,,
the CRYSTAL PHASING control to OUT,
the C. W.-OSC. switch to OFF, and the VOL.
control to maximum. Loosen the i-f trans-
former screw locknuts.

b. PROCEDURE.

(1) Attach the signal generator ground lead
to the receiver chassis and connect the dummy
antenna (300-ohm resistor) between the grid
cap of the second i-f amplifier tube and the
output lead from the signal generator.

(2) Connect the output meter to the
PHONES 2d AUDIO jack, and adjust the
signal generator attenuator to give a small
deflection on the output meter, using the
smallest scale possible. '

(3) Adjust the second i-f transformer ad-
justment screws (figs. 13 and 14) located on
the top and bottom of the transformer for
maximum output indication.

(4) Reduce the signal generator output
whenever necessary during alignment to avoid
overloading the receiver.

(56) Move the dummy antenna to the grid
cap of the first i-f amplifier tube; adjust the
first i-f transformer adjustment screws for maxi-
mum output indication.

(6) Connect the dummy antenna to the grid
cap of the first detector tube; adjust the first
detector transformer adjustment screws for
maximum output indication.

(7) Leaving the dummy antenna connected
to the first detector tube, readjust the second
i-f, first i-f, and first detector transformer ad-
justment screws, in the order named, for maxi-
mum output.

(8) Carefully tighten the adjustment screw
locknuts, avoiding any change in the settings of
the screws. A change in the deflection of the
output meter while a locknut is being tightened
indicates that the adjustment screw has been
moved and must be readjusted.

17
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18. R-F Oscillator Alignment

a¢. GENERAL. Each r-f oscillator adjustment
screw controls a small variable capacitor within
the oscillator compartment. The rotor of each
capacitor is adjustable over an arc of 360°. A
red dot on one side of the screw driver slot on
each adjustment screw indicates the relative
position of the rotor and stator of the variable
capacitor. Capacitance is at a maximum
(plates fully meshed) when the red dot is be-
neath the slot, and at a minimum (plates com-
pletely unmeshed) when dot is above the slot.
On bands A, B, and C, the r-f oscillator operates
470 ke above the frequency of a received signal ;
on bands D, E, and F, the r-f oscillator operates
470 ke below the frequency of a received signal.
The red dots on the adjustment screws should
be above the center line on bands A, B, and C,
and below the center line on bands D, E, and F.
The procedure outlined in the following para-
graphs sets the r-f oscillator adjustments at the
fundamental or proper frequency, rather than
the image frequency.

b. PrEpPARATION. Set up the receiver and
alignment equipment as shown in figure 15.
Calibrate the signal generator for a 2,900-kc

_xIST. LF. TRANSFORMER TUNING

<IST.1.F. TUBE SOCKET
ND LF TUBE~ . GRP.2 TERM. BD;
SOCKET ._

2HD.LE
TRANSFORMER
- TUNING

‘GRP. | TERM. 8D,

2NO. DETEGTOR
TUBE SOCKET

Figure 14.
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signal (par. 16). Set the receiver BAND
CHANGE switch on band A (1,500 to 3,000 kc),
the OFF-M. V. C.-A. V. C. switch to M. V. C,,
the C. W.-OSC. switch at OFF, the CRYSTAL
PHASING control to OUT, the VOL. control
to maximum, and the receiver dial at 2,900 ke.
Open the hinged cover of the r-f oscillator com-
partment; remove the screw caps which permit
access to the r-f oscillator trimmer adjustment
screws and loosen the screw locknuts.

¢. PROCEDURE.

(1) Attach the signal generator ground lead
to the receiver chassis and é¢onnect the 50-mmf
(micromicrofarad) capacitor dummy antenna
between the grid cap of the first detector tube
and the output lead of the signal generator.

(2) Connect the output meter to the
PHONES 2d AUDIO jack and adjust the
signal generator attenuator to give a small
deflection on the output meter, using the
smallest scale possible.

(3) Connect a short length of insulated wire
to the antenna connector of the frequency
meter; insert the other end of the wire into the
r-f oscillator compartment near the stator

ST DETECTOR STAGE
- PND RE STROGE
~IST RF. STAGE

IST DET TRANSFORMER TUNING
2ND. AUDIO TUBE SOCKET

Receiver chassis, bottom view.
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plates of the oscillator tuning capacitor. Cal-
ibrate the frequency meter for 3,370 ke.

(4) Listen to the frequency meter headset
and adjust oscillator trimmer A for zero beat.

(5) Remove the wire from the oscillator

compartment; close the hinged cover.

(6) Readjust trimmer A for maximum indi-
cation on the output meter, and tighten the
locknut without disturbing the screw ad-
justment.

(7) Repeat the above procedure with each

band trimmer, using the following signal
generator, receiver dial, and frequency meter
settings:

Band trimmer Signal o | Dial (ko) I,:]‘:t%‘r‘e(‘écc’)’
A __. 2, 900 2, 900 3, 370
Bl 4 900 4,900 5 370
Co o __ 7, 850 7, 850 8, 320
D__ . ___. 11, 000 11, 000 10, 530
B ____ 13, 750 13, 750 13, 280
Foo . 17, 700 17, 700 17, 230

Figure 16. R-f oscillator alignment, typical set-up.

19. R-F and First Detector Alignment

a. GENErAL. The r-f and first detector
adjustment screws, like those of the r-f oscilla-
tor, control similar small variable capacitors
within the first and second r-f and the first
detector compartments. The relative position
of the rotor and stator of each capacitor is
likewise indicated by a red dot.

b. PreEPARATION. Set up the receiver and
alighment equipment as shown in figure 16.
Calibrate the signal generator for a 2,900-kc
signal (par. 16). Set the receiver BAND
CHANGE switch on band A, the OFF-M.V.C.-
A. V. C. switch to M. V. C,, the C. W.-0SC.
switch to OFF, CRYSTAL PHASING control
to OUT, the VOL. control to maximum, and the
receiver dial to 2,900 kec. Remove the shield
plate covering the r-f and first detector adjust-
ment screws on the rear of the chassis; loosen
the adjustment screw locknuts.

¢. PROCEDURE.

(1) Attach the signal generator ground lead

19
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Figure 16.

to the receiver chassis and connect the dummy
antenna (50-mmf capacitor) between the grid
cap of the first detector tube and the output
lead of the signal generator.

(2) Connect the output meter to the
PHONES 2d AUDIO jack and adjust the
signal generator attenustor to give a small
deflection on the output meter, using the small-
est scale possible.

(3) Adjust trimmer A of the first detector

stage for maximum output reading on the.

output meter. Reduce output from the signal

generator whenever necessary to avoid over-.

loading the receiver.

(4) Move the dummy antenna to the grid
cap of the second r-f stage and adjust second
r-f trimmer A for maximum output.

(5) Connect the dummy antenna to the
antenna connection on the receiver front panel
and set the ALIGN INPUT control to mid-
position (arrow pointing straight up). Adjust
first r-f trimmer A for maximum output.

20

R-f alignment, typical set-up.

(6) Tighten the locknuts on all of the A
trimmer adjustment screws, avoiding any
change of adjustment.

(7) Follow the same procedure and align

- each band, using the following' trimmers and

alignment frequencies:

Alignment Alignment
Band trimmer {frequeneies Band trimmer frequencies
(ke) (ke)
A . 2,900 D___________ 11, 000
B ... 4,900 | BE.__________ 13 750
Co . 7, 850 F ___________ 17 700

(8) After aligning the receiver at the high-
frequency end of each band, check the calibra-
tion at the low-frequency end. If the error is
more than that specified in the dial deviation
test (par. 38), adjust the inductance of the
particular oscillator coil at fault. To make the
adjustment remove the oscillator unit and ad-
just the single turn of wire inside the coil form.
Moving the single turn into the coil decreases
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the inductance, making the resonant frequency
higher; moving the single turn out of the coil
form increases the inductance, making the
resonant frequency lower.

20. C-W Oscillator Alignment

¢. PrEPARATION. Set up the equipment
(fig. 12). Calibrate the signal generator to
470 ke (par. 16). Set the OFF-M. V. C.-
A.V.C.switch to M. V. C. or A. V. C. and the
C. W.-OSC. switch to QN. Turn the CW-OSC
ADJUST control so that the arrow is hori-
zontal, pointing to the right. Remove the cap
screw above the C. W.-OSC. switch, permitting
access to the c-w oscillator adjustment screw.
Connect a headset or speaker to the receiver.

b. ProceEpUure. With the ground lead of the
signal generator connected to the receiver
chassis, feed an unmodulated 470-kc signal
through a 300-ohm resistor to the control grid
(grid cap) of the first detector tube. Adjust
the c-w oscillator adjustment screw for zero
signal response in the headset or speaker.
Slowly turning the CW-OSC ADJUST control
90° counterclockwise or clockwise should now
produce a beat note which gradually increases
in pitch; rotating the control another 90° in
the same direction should gradually decrease
the pitch to zero signal when the arrow is again
horizontal, but pointing to the left.

21. Crystal Filter Alignment

a. PREPARATION. Set up the equipment
(fig. 12). Calibrate the signal generator to
470 ke (par. 16). Set the, OFF-M. V. C.-
A.V.C.switeh to M. V. C. and the C. W.-OSC.
switch to ON. Connect a headset or speaker
and the output meter to the receiver.

b. PROCEDURE.

(1) Connect the dummy antenna (300-ohm
resistor) between the grid cap of the first
detector tube and the output lead of the signal
generator. Connect the ground lead of the
signal generator to the chassis.

(2) Feed an unmodulated 470-ke signal into
the receiver; rotate the CW-OSC ADJUST
control until a sharp, shrill note is heard.

(3) Turn the CRYSTAL PHASING control
counterclockwise (away from OUT) until a
minimum or null signal response is heard., If
the signal is too weak to be heard, advance the

signal generator gain control until the signal is
audible.

(4) Determine the operation frequency of the
crystal by careful varying of the signal generator
frequency slightly above and below 470 kc until
a sharp increase in deflection is noted on the
output meter and the volume increases notice-
ably in the headset or speaker. (During this
procedure, it may be necessary to change the
setting of the CW-OSC ADJUST control to
maintain the shrill note.)

(5) Leave the signal generator set at the op-
eration frequency of the crystal, turn the c-w
oscillator off, and turn the signal generator
modulation on. Repeat the i-f and .first
detector transformers for maximum output
(par. 17). Also, realign the c-w oscillator at
this new frequency (par. 20). ’

(6) To obtain maximum sensitivity from
the receiver, it may be necessary to touch up
the r-f oscillator-alignment adjustment screws,
after the alignment of the crystal filter and
realignment of the i-f stages.

21
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SECTION VI
DETAILED TROUBLE-SHOOTING PROCEDURES

29. Localizing Trouble to Specific Stage

If the receiver is inoperative or has a weak out-
put when aligned, the trouble can be quickly
localized to a particular stage by signal sub-
stitution or signal tracing. Frequently an in-
operative stage can be located by -circuit
disturbance. Turn the set on and, after the
tubes have warmed up, touch a metallic object
(such as a coin, key, or small screw driver) to
the control grid of each tube successively, be-
ginning with the output tube and working
forward to the input tube. If a click or hum
is heard in the headset or speaker, the stage
is generally operative. When no response is
heard, the trouble lies between the point where
the click was last heard and the point of no
response.

23. Checking Audio Circuit

a. TEsT AND INDICATION.

(1) Set the receiver OFF-M. V.C.-A. V. C.
switch to A. V. C., the C. W.-OSC. switch to
OFF, the CRYSTAL PHASING control to
OUT, and the VOL. control to maximum clock-
wise position (maximum volume).

(2) Connect a headset or speaker to the re-
ceiver.

(3) Connect the ground lead of the audio
signal generator to the receiver chassis.

(4) Feed a signal from the audio signal gen-
erator through a 0.01-mf (microfarad) capac-
itor to the diode detector plate (pin No. 4 of
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the second detector tube). A loud, clear signal
will be heard if the audio circuits are function-
ing properly.

(5) If a weak signal or no signal is heard,
feed the signal from the audio signal generator
to the output, then to the input of each of the
audio stages, beginning with the last stage and
continuing until the defective or inoperative
stage is located.

b. LocauizatioN. If a stage 1s defective,
refer to the paragraph covering the stage under
test (sec. VIII). Trace the trouble to the
defective part or parts by resistance and voltage
checks.

24, Use of Stage Gain Charis

The stage gain charts list minimum and maxi-
mum input voltages required at each of the r-f
and i-f stages of the receiver to produce a signal
output of 10 milliwatts (equivalent to 6.3 volts
across an output load of 4,000 ohms). These
charts can be used as standards when trouble
shooting to check the over-all gain of the re-
ceiver and the gain of each r-f or i-f stage or
group of stages. When the receiver output is
low, localize the defective stage by checking
the signal-voltage level of each stage against
the chart while using either the signal sub-
stitution or signal tracing method of trouble
shooting, or by measuring the individual stage
gain.
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a. R-F Straage GAiN CHARTs.

Signal generator output connection
Antenna (align
input control Control grid, Control grid, Control grid,
set for maximum| first r-f stage |second r-f stage | first detector
output)
Signal generator output (microvolts)
Band Fre?ktg;ncy Volume igontrol Output
Min | Max | Min | Max | Min | Max | Min | Max setting reads
A 3, 000 1.5 6.0 9.0 11 11 13 70 80 6. 3
B 5, 000 1.1 4. 2 7.5 9.5 11 13 75 85 6.3
C 8, 000 1.0 4.0 6.5 85 11 13 90 100 6.3
(See note)
D 11, 000 1.0 4.0 4.5 6.5 25 27 80 90 6. 3
E 14, 000 0.5 4.0 3.5 6.5 20 22 70 80 6.3
F 18, 000 1.0 4.8 35 5.5 29 31 85 95 6.3
"

Note. Set VOL control to maximum and adjust
signal generator output to produce a reading on out-
put meter. Turn off modulation of signal genera~
tor and turn VOL control counterclockwise until
output meter reads 3.3 volts. If the output meter
reads 3.3 volts or less, with the VOL conirol at mazi-
mum and the modulation of the generator off, leave

b. I-f STacE GraIN CHART.

the VOL conirol set at mazimum. Turn modulation
of signal generator on, and readjust generator out-
put to produce 6.3 volts on output meter. Repeat
this procedure until the output meter readings re-
main at 3.3 volts or less, and at 6.3 volts when the

generator modulation control is repeatedly turned
off and on.

Bignal generator output (mi.
%ignf:le ggg:g;- Signal generator output connection erovolts) Vol Output meter
or (lgc ) olume control setting reading (v)
Min. Max,
470 | First detector control grid. ... ... ___ 9 11 | Maximum__________ 6. 3
First i-f control grid_.________._____.___ 600 700 | Clockwise_ ______ ___ 6 3
Second i-f control grid_______________.__ 11, 000 13, 000 | Position__._________ 6.3

25, Signal Substitution

a. TEST AND INDICATION. _

(1) Set the receiver OFF-M. V. C.-A. V. C.
switch to M. V. C., and the C. W.-OSC. switch
to OFF, the CRYSTAL PHASING control to
OUT, and the VOL. control to the position
indicated in the stage gain charts.

(2) Connect a 4,000-ohm, 1-watt (+5 per-
cent) resistor across the 4,000-obm secondary
of transformer T2. »

(3) Connect a vacuum-tube voltmeter across
the 4,000-ohm resistor. (An output meter with
a 4,000-ohm input impedance may be usad in
place of the vacuum-tube voltmeter; if so, the
4,000-ohm resistor is not used.)

(4) Using a signal generator with a measured
output (that is, a microvolter or equivalent),

feed a signal of the correct frequency for the
stage, with the voltage specified in the stage
gain charts, to the control grid of each stage in
succession. Begin with the grid of second i-f
Tube JAN-6K7 (VT-86) and work forward to
the receiver input.

(5) If an output of 6.3 volts cannot be
obtained when a signal voltage which has a
tolerance within the limits given in the chart is
applied to the stage; that stage is defective,.

b. LocavizaTion. If the gain of a stage is
abnormal, replace the tube and realign the
stage. If the gain of that stage is still low,
make & resistance and voltage check to locate
the defective part. To trace the trouble to its
origin, . refer to the resistance and voltage
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charts and to the paragraph covering the stage
(sec. VIII).

-26. Signal Tracing _

a. Test aND INDICATION. A signal tracer, if
available, can be used to isolate a defective
stage or to measure the relative stage gains of
receiver r-f and i-f circuits. Proceed as follows:

(1) Set the receiver OFF-M. V. C. switch to
M. V. C, the C. W.-OSC. switch to OFF, the
CRYSTAL PHASING control to OUT, and
VOL. control to the maximum position indi-
cated in the stage gain charts.

(2) Connect one end of a 50-mmf capacitor
to the receiver antenna terminal.

(3) Connect the signal generator (micro-
volter) output lead to the other end of the
50-mmf capacitor, and connect the ground
lead to the receiver chassis.

(4) Adjust the signal generator output to
supply a constant signal voltage of approxi-
mately the same value noted in the antenna
column of the stage gain chart.

JAN-6C5 JAN JAN- JAN
(% 1

(5) Apply signal tracer in sequence to the
grids of the various stages, starting at the grid
of the first r-f amplifier. Each point should
indicate an increase in signal strength over the
previous stage.

b. LocarizaTioN. When the gain of a stage
is abnormal, follow the procedure outlined in
paragraph 25b to isolate the defective part.

27. Measuring Individual Stage Gain

Stage gain is conveniently measured using a
signal substitution method. In this procedure
the signal generator is applied in sequence,
stage by stage, starting from the r-f amplifier.
If there is a defect in stage gain or improper
operation of any stage, the value of the signal
applied to attain an output reading of 6.3
volts will be excessive. Actual gain of a single
stage is calculated as follows: The vBlue of the
signal applied to its grid to produce a 6.3-volt
output is divided into the value of the signal
necessary to produce the same output voltage

l

TOP OF SOCKETS

RECEVER CONNECTED TO 14 VOLT D.C. POWER SOURCE.M.C.W. POSITION.VOL CONTROL MAXIMUM,
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Figure 17.
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2ND DET, AV.C.

]
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(VT-66) (VT-65) 1ST AF AMP
6F6 6C5 (VT 88)
JAN-6F6 JAN-6C5 6R7
JAN-6R7
RESISTANCE MEASURED WITH OFF -MV.C.-AV.C. SWITCH
AT MV.C., EXCEPT FOR CONTROL GRID (AV.C) POWER
SUPPLY DISCONNECTED, VOL CONTROL AT MAXMUM,
C.W.-0SC AT ON, BAND CHANGE SWITCH ON BAND A.
TL-T548

Radio Receiver BC-312, to -N, voltage and resistance measurements at tube sockets.
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when the signal is applied to the grid of the suc-
ceeding stage.

28. Checking C-W Oscillator Operation
a. Test aND INDICATION.

(1) Turn OFF-M. V. C.-A. V. C. switch to
M. V. C.,, the VOL. control to its maximum
clockwise position (maximum volume), the
CRYSTAL PHASING control to OUT, the
C. W.-OSC. switch to ON, and the CW-0SC
ADJUST  control so the arrow is vertical.
Connect a headset or speaker to the receiver.

(2) Feed an unmodulated 10-microvolt signal
(of the frequency at which the receiver dial is
set) from the signal generator to the antenna
terminal of the receiver.

(3) A high-pitched tone should be heard in
the headset or speaker. As the CW-0OSC AD-
JUST control is turned from a vertical position
in either direction (clockwise or counterclock-
wise), the pitch of the tone should decrease

until no signal is heard when the CW-0SC
RF._0SC.

ADJUST control arrow reaches the horizontal
position.

b. LocaLizatioN. If no signal is heard at
any setting of the CW-OSC ADJUST control,
the stage is defective. Follow the procedure
outlined in paragraph 25b to isolate the de-
fective part. If a signal is heard but the pitch
of the tone increases as the CW—-OSC ADJUST
control is turned either clockwise or counter-
clockwise from the vertical position, the c-w
oscillator is not aligned properly. Realign as
directed in paragraph 20.

29. Checking Crystal Filter Operation

a. Test AND INDICATION.

(1) Turn OFF-M. V. C.-A. V. C. switch to
M. V. C,, the C. W.-OSC. switch to OFF, and
the CRYSTAL PHASING control to QUT.

(2) Connect an antenna and a headset to
the receiver and tune in a weak signal.

(3) While listening to the weak signal, turn
the CRYSTAL PHASING control from the
OUT position to the point of lowest background
noise.

iST. RF. 2ND RF. 1ST.DET. 1ST. LF, ND If,

(VT-65) (v1-86) VT-86) VT1-87) VT-86 VT-86)
6C5 6K7 6K7 6L7 K 6K7

JAN-6CS JAN-6KT JAN-6K7 JAN-6LT JAN-6K7

i l

TOP OF SOCKETS

6.8 2.0,
1 42 l 43 (
P46,750n [ X 500 { X 500n
6 (OXE), K (ONO) H 8 H 1O @
31504 O @ -‘ €] @ j )
© Qf 6.8 3) ® 1S p XD
| B RS Fi%s0 o 5s0n 0
V150 6 A 7508
N son D5t ©3 JaMe G6Ce  Ca BaSMEC s 28
250000 25,0000 o
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o /"

©® Q 1.2
6 " 30n
250000n

RECEIVER CONNECTED 70 28 VOLT D.C. POWER SOURCE. M.CW. POSITION, VOL, CONTROL MAXILIUM,
ALL VOLTAGE MEASUREMENTS TAKEN WITH A (000 OHM PER VOLT METER FROM TOP OF SOCKETS,

ALL VOLTAGES SHOWN ARE TO CHASSIS FROM POINTS INDICATED,
EXCEPT HEATER VOLTAGES ARE MEASURED BETWEEN TERMINALS 2 AND 7,
EXCEPT VT-134. VOLTAGE ACROSS VT-13d HEATER IS 14 70-15
6 R-F OSCILLATOR CATHODE TO CHASSIS: BAND A~ -+
BANDB - -
.

VOLTS D.C.

.0
4

oo o
COVOCH L

T R-F OSCILLATOR PLATE TO CHASSIS

Figure 18. Radio Receivers BC-312-HX and NX , voltage and resistance measurements at tube sockets.
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RESISTANCES MEASURED WiTH OFF-MV.C.~AV.C, SWITCH AT
WY.C., EXCEPT FOR CONTROL GRID (AV.C.), POWER SUPPLY
DISCO‘{NECYED, VOL. CONTROL AT MAXIMUM, CW.-0SC. AT
ON, BAND CHANGE SWITCH ON BAND A.

TL -17549
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Figure 19. Radio Recewer BC-842~-(*), voltage and resistance measurements at tube sockets.

(4) If the background noise level does not
decrease, feed an unmodulated signal from a
signal generator to the antenna of the receiver.
With the CRYSTAL PHASING control arrow
in a vertical position, turn the tuning dial of
the receiver back and forth across the frequency
at which the signal generator is set. A musical
chirp should be heard in the headset; if it is
not heard, either the crystal or the crystal
filter circuit is defective.

b. LocarizarioNn. When no response is heard,
follow the procedure outlined in paragraph 25b
to locate the defective part.

30. Voltage and Resistance Measurements

Figures 17, 18, and 19 supply correct voltage
and resistance measurements made from the
top of the chassis with an adapter and a 1,000-
ohm-per-volt voltohmmeter. When no adapter
is available, use a short length of insulated
wire to make voltage measurements. Strip the
insulation from one end of the wire and wrap
the end around the pin of the tube under test.

26

Insert the tube in its proper socket and measure
the voltage at the other end of the wire. Avoid
shorting the wire to the chassis. Measure the
resistances by removing the tubes from their
sockets. When measuring resistances on Radio
Receiver BC-342—-(*), disconnect the red
wire leading from Rectifier RA-20 to terminal
No. 7 of the group-6 terminal board.

31. Moistureproofing, Fungiproofing, and Refinish-
ing
After the receiver has been repaired and is
functioning correctly, refer to TB SIG 13 and
TB 11-850-1; moistureproof and fungiproof
the equipment as instructed. If the receiver
case has been scarred or chipped, remove any
rough- spots with #00 or #000 sandpaper and
apply paint to spots with a small brush. If the
case is sufficiently scarred and scratched to
warrant complete refinishing, take the chasis
from the case, remove all dirt and rust with
kerosene, then spray entire case in accordance
with Ordnance Specification TAC ES-No. 680.
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SECTION VI
FINAL TESTING

32. Alignment Check

After repairs have been completed on the
receiver and the unit has been moistureproofed
and fungiproofed, a final test must be made to
ascertain that the unit is in proper condition
for tactical use. Although the unit was.cor-
rectly aligned during the repair procedure,
recheck the alignment (pars. 17 to 21) after
moistureproofing and fungiproofing the equip-
ment. After the completion of the alignment
check, make at least the signal-to-noise ratio
test, the modulated-continuous-wave sensi-
tivity test on M. V.C. and the Operational Test;
also make such other of the following over-all

Figure 20. Final lesting, typical set-up.

performance tests as the repairs made may
indicate:

a. Signal-to-noise ratio test (par. 33).
b. (Modulated-continuous-wave) sensitivity
test on-M. V. C. and A. V. C. (par. 34).

¢. C-w sensitivity test on M. V. C. and
A. V. C. (par. 35).

d. Crystal filter sensitivity test (par. 36).

e. Over-all selectivity test on M. V. C. and
A. V. C. (par. 37).

f. Dial deviation test (par. 38).

g.- Output overload test (par. 39).

h. Operational test (par. 40).
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33. Signal-to-Noise Ratio Test

All final tests of the receiver are based upon a
signal-to-noise ratio of 4/1. This ratio is
established as follows:

a. PREPARATION.

(1) Set up the receiver and test equipment
as shown in figure 20.

(2) Connect one lead of a 50-mmf capacitor
to the receiver antenna terminal and the other
lead to the output lead of the signal generator.

(3) Connect the signal generator ground
lead to the receiver chassis.

(4) Connect the output meter to the
SPEAKER 2D AUDIO jack. If a vacuum-
tube voltmeter is used, place a 4,000-ohm non-
inductive resistor across the output of trans-
former T2; measure the output across the
resistor.

(5) Turn the receiver VOL. control to maxi-
mum, the OFF-M. V. C.-A. V. C. switch to
M. V. C., the CRYSTAL PHASING control to
OUT, and the C. W.-OSC. switch to OFF.

(6) Set the signal generator for 30 percent
modulation at 400 cycles.

(7) Tune the signal generator and receiver
to 1.5 megacycles (1500 ke).

(8) Set the ALIGN INPUT control for maxi-
mum indication on output meter.

(9) Set the signal generator output atten-

" uator to produce a reading on the output meter.

(10) Turn off the modulation of the signal
generator.

(11) Turn the VOL. econtrol counterclockwise
until the output meter reads 3.3 volts. Should
the output meter read 3.3 volts or less, leave
VOL. control at maximum.

(12) Turn the modulation of the signal gen-
erator on and readjust the generator output to
produce 6.3 volts on output meter.

(13) Repeat steps (10), (11), and (12) until
the output meter reads 3.3 volts and 6.3 volts
when modulation is repeatedly turned off and
on.

(14) The output meter readings of 6.3 volts
and 3.3 volts represent a power ratio of 4/1.

34. M. C. W. Sensitivity Test

a. PrEparaTiON. Establish the signal-to-
noise ratio (par. 33).

b. Tesr.

(1) The m-c-w sensitivity of the receiver at
1.5 mc is the signal generator output in micro-
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volts required to produce the 6.3-volt reading
referred to in step (12), (par. 33), and should be
within the limits shown in the m-c-w sensi-
tivity chart (¢ below).

(2) Repeat steps (8) to (13) (par. 33a) for
each check point frequency shown in the m-c-w
sensitivity chart, and check the generator out-
put against the limits given in the chart.

(3) When the tests have been completed for
all check points, turn the OFF-M. V. C.-A. V.
C. switch to A. V. C. and repeat the above
procedure. The sensitivity on A. V. C. should
also fall within the limits given in the chart.

¢. M-c-w SENsiTIVITY CHART.

Signal generator output nec-

- Mooty roading Showa (onl-
Band Fre(%%’)ncy crgvolts) . g Ou::‘g;lé i;ngeter

Normal Maximum

A { 1.5 40 75 6.3
""" 3.0 2. 75 6.0 6.3
B { 3.0 4.0 6.0 6.3
""" 50 1.6 4.1 6.3
C { 50 2.0 40 6.3
""" 80 1.0 4.0 6.3
D { 80 2.4 40 6. 3
""" 11. 0 2.0 40 6.3
E { 11.0 1.0 4.0 6.3
“““ 140 1.75 40 6.3
¥ { 14. 0 2.5 4.0 6.3
““““ 18. 0 2.0 50 6.3

35. C-W Sensitivity Test

a. PREPARATION.

(1) Follow the procedure given in steps (1)
through (6) (par. 33a).

(2) Tune the signal generator and the re-
ceiver to the first check frequency (2.2 mc)
given in the ¢-w sensitivity chart (¢ below).

(3) Set the ALIGN INPUT control for maxi-
mum indication on the output meter.

(4) Turn the signal generator modulation off.

(5) Set the C. W.-OSC. switch to ON.

b. Tesr.

(1) Vary the setting of the CW-ADJUST
control to produce peak reading on the output
meter.

(2) Turn the generator band change switch
to the band above or below the band on which
it was previously set. Do not change the cali-
bration.
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(8) Adjust the VOL control to produce a
reading of 3.3 volts on the output meter.
Should the output meter read 3.3 volts or less,
leave VOL control at maximum. This is the
noise level for the test.

(4) Return the generator band change switch
to the original setting (calibrated at. 2.2 mc).

(5) Adjust the generator attenuation control
to produce a 6.3-volt reading on the output
meter.

(6) Repeat steps (2) through (5) until the
output meter reads 3.3 and 6.3 volts when steps
(2) and (4) are repeated several times. Do not
change the VOL or attenuation control settings
to secure these readings.

(7) The c-w sensitivity of the receiver at 2.2
me is the signal generator output in microvolts
required to produce the 6.3-volt reading referred
to in step (6). The sensitivity should be with-
in the limits given in the c-w sensitivity chart.

(8) Repeat the above procedure at each check
frequency given in the chart.

(9) Turn the OFF-M. V. C.-A. V. C. switch
to A. V. C. and repeat the test for all check
frequencies. The sensitivity should remain
within the limits given in the chart.

¢. C—w SensITIvITY CHART.

Signal generator output which
should progil;lce &?&t-mewr
{
Band Fre(%t]l:)ncy e(%nio:zr%voll:s) 0u§g§3$m
Normal Maximum

A_____ 2.2 1.0 3.0 6.3
B____. 4.0 1.0 3.0 6.3
C____. 6.5 1.0 3.0 6.3
D..___ 9.5 1.0 3.0 6.3
E._._. 12. 5 1.0 3.0 6.3
F_.._. 16. 0 1.0 3.0 6.3

36. Crystal Filter Sensitivity Test

a¢. PREPARATION.

(1) Follow the procedure given in steps (1)
through (8) (par. 33a).

(2) Turn the signal generator modulation off.

(3) Set the CW-OSC. switch to ON.

(4) Turn the CRYSTAL PHASING control
counterclockwise (away from OUT).

b. TEsr.

(1) Vary the setting of the signal generator
slightly above and below 1,500 ke. Two peak
readings will appear on the output meter.

Caution: Leave the VOL control at maxi-

620207°—45—3

mum throughout this test. Reduce the input
from signal generator to prevent possible dam-
age to the output meter whenever the pointer
threatens to go off scale.

(2) Tune the generator for maximum outpub
indication at the frequency which produced the
smaller of the two peak readings in step (1)
above.

(8) Vary the setting of the CRYSTAL
PHASING control to produce a minimum out-
put indication,

(4) Retune the generator to produce a maxi-
mum output indication.

(5) Set the CW-ADJUST control to produce
a peak reading on the output meter.

(6) Adjust the generator attenuator to pro-
duce a 6.3-volt reading on the output meter.
The output of the generator in microvolts is the
crystal sensitivity of the receiver at 1,500 ke,
and should be within the limits designated in
the crystal filter sensitivity chart (¢ below).

(7) Repeat the test at all check frequencies
given in the chart and compare with the limits
supplied in the chart.

¢. CrystaL FiLTer SeENsiTiviTy CHART.

S ot Soouid mepdice pat.
Bana | Gheckpoint | Efueity 48 oM | Output meter
Minimum Maximum
A 1,50 6.0 10. 0 6.3
A 2,200 ~ 5.0 7.0 6.3
A 3, 000 5.0 6.0 6.3

37. Selectivity Test

@. PREPARATION.

(1) Establish the signal-to-noise ratio (par.
33) at the first check frequency (2,000 kc)
designated in the over-all selectivity chart
(c below).

b. TEsr.

(1) Increase the output of the signal genera-
tor to 10 times the output in microvolts required
to produce the 6.3-volt reading obtained when
establishing the signal-to-noise ratio in a above.

(2) Retune the generator to the frequency
above the check frequency which produces an
output of 6.3 volts.

(3) Retune the generator to the frequency
below the check frequency which produces an
output of 6.3 volts.

29



T.O. 31R2-3BC-112

(4) The difference between the two frequen-
cies obtained in steps (2) and (3) above con-
stitute the over-all bandwidth at the check
frequency. The two frequencies must fall

¢. OVER-ALL SELECTIVITY CHART.

within the limits given in the over-all selectivity
chart.

(5) Repeat the test for each check frecuency
given in the chart.

‘ Check point fre-

i
Signal generator frequency settings above and below check point frequen

cies which should produce an output meter reading of 6.3 volts

Pand quency (ke) Normal band width | Minimum band width | Maximum band widtk
(ke) (ke) (kc)

A il 2, 000 1, 993-2, 007 1, 995-2, 005 1, 990-2, 010
B. el 4, 000 3, 992-4, 008 3, 995-4, 005 1, 990-2, 010
Co . el o eees 6, 0600 5, 991-6, 009 5, 995-6, 005 1, 990-2, 010
5 9, 000 8, 994-9, 003 8, 995-9, 005 1, 990-2, 010
E .. 12, 000 11, 992-12, 008 11, 995-12, 005 11, 990-12, 010
Foo o ____ 16, 000 11, 994-12, 006 11, 995-12, 005 11, 990-12, 010

38. Dial Deviation Test

a. PrEPARATION. Leave the equipment set
up as directed in paragraph 37a (1).

b. Tesr.

(1) Tune the receiver dial accurately to the
first check point frequency shown in the dial
deviation chart (¢ below).

(2) Tune the signal generator to the point
where maximum output meter reading is
obtained.

(3) Check the frequency reading of the signal
generator, which should be within the limits
shown in the chart.
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(4) Repeat steps (1), (2), and (3) at each
check point frequency shown in the chart.
¢. D1aL DeviarioNn CHART.

Gheck oint I%eviatiog gﬁits

Band queney (ke) | ‘cheok poing frer
quency (ke)
1, 500 15
A . 2, 200 15
3, 000 15
3, 000 15
B ___ 4, 000 15
5, 600 15
5, 000 15

C o 6, 500 19. 5
8, 000 24
8, 000 24

Do . 9, 500 28.5

11, 000 33 .

11, 000 33

B ... 12, 500 37.5
14, 000 42
14, 000 42
F o 16, 000 48
12, 000 54

39. Output Overload Test

a. PreraraTioN. Follow the procedure giv-
en in steps (1) through (8) (par. 33a).

b. Tesr.

(1) Beginning with an input of zero micro-
volts from the signal generator, increase the
input from the generator until the first peak
output indication is produced on the output
meter. An approximate 150-microvolt input is
required to give an output reading of approx-
imately 69 volts.

(2) Turn the OFF-M. V. C.-A. V. C. switch
to A.V.C.

(3) Increase the generator output until a new
peak reading is obtained on the output meter.
An 800- to 900-microvolt input is required to
produce an output of approximately 70 volts.

Note. The peak reading obtained in the
A.V.C. position must not differ materially from
that obtained in the M. V. C. position, if the
a-v-c circuit is functioning properly.

40. Operational Test

After completion of all preceding tests, give the
receiver a final operational test. Place the
receiver in its cabinet, fasten the screw locks,
and connect one of the various types of antennas
used with the receiver in the field. Check the
performance of the receiver in all modes of
operation on each band, using either headset
or loudspeaker.
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SECTION VI
INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

41. Antenna Circuit

a. SpeciaL  Circurr Fratures. The re-
ceiver antenna circuit is a conventional multi-
band tuned-input cireuit for the first r-f
amplifier stage. It incorporates a neon lamp
to protect the tuning coils against overload

which might be placed on the antenna. An
antenna grounding relay, used in late models,
also disables the audio circuit, and operates
in conjunction with the transmitter which is
used with the receiver.

o)
SIGNAL
ANTENNA
O
\,Hé-zswr
|
]
o —
AUDIO 2
DISABLING ~I00MMF
CIRCUIT ()
(SHOWN 2
DASHED)
IN RADIO
RECEIVERS c3
BC-3124TON —
A G-TO0MMF .
BC-312-HX 00—
AND -NX QG
c4
’_\“('—4-50wr
D
“‘f L J00MMF
26 B “c:or >
5 70 CONTROL GRID
0-210MMF ;
M@ i OF FIRST R-F TUBE
KU\ _/ E 125 MMF
QTS 1 “czs
= sw3 | Ja $1 sw2
c6 g
ANT. %5
ALIGN. ’A“\ of
NOTE: D-C RESISTANCE

OF EACH COIL LESS
THAN | OHM.

Figure 21.
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b. ParTs DaTa.

Refer- .
ence Sg:"'l &;p’ Name of part and description Function
symbol < .
Cl..____ 3D289_ . _____. CAPACITOR, variable: air; 7 plate; 3- to 25-mmf; | Band A, first r-f trimmer.
(part of first r-f unit assembly).
C2______ 3D291.______._ CAPACITOR, variable: air; 27 plate; 6- to 100-mmf; | Band B, first r-f trimmer.
(part of first r-f unit assembly).
C3 | . CAPACITOR: sameas C2______________________. Band C, first r-f trimmer.
C4 _____|3D290________ CAPACITOR, variable: air; 14 plate; 4- to 50-mmf; | Band D, first r-f trimmer.

(part of first r-f unit assembly).
Ch ) L ___ CAPACITOR: same as C4

_______________________ Band E, first r-f trimmer.

C6_____ | .. CAPACITOR: same as C4_______________________ Band F, first r-f trimmer.
C25___._ 3D294________ CAPACITOR, fixed: silver mica; 125 mmf+mmf; [ Bands D, E, and F: first r-f
(part of first r-f unit). . padder.

C26_____ 3D293________ CAPACITOR, variable: air; 10- to 210-mmf_______ Antenna tuning,

C27____. 3D284. ______. CAPACITOR, fixed: paper;0.05 mf :+ 10%; 400 vdew.| First r-f bypass; balances cir-
cuit with that of other r-f
stages.

Cc28____. 3D292________ CAPACITOR, variable: air; 13- to 226-mmf; (one of | First r-f input circuit tuning.

4 sections); (part of gang tuning capacitor).

Clo1____| 3D266________ CAPACITOR, fixed: mica; 100 mmf +14% —6%; 250 | Couples tuned eireuit to control

vdew, grid of first r-f amplifier.

Li_____ 3C1083__._____| COIL: (part of first r-f unit assembly) . ____________ | Band A, first r-f tuning.

L2 ._._. 3C1083-3__.__. COIL: (part of first r-f unit assembly) ___________._ Band B, first r-f tuning.

L3._.... 3C1083-6..____ COIL: (part of first r-f unit assembly) _..__________ Band C, first r-f tuning.

L4 ... 3C1083-9__.___ COIL: (part of first r-f unit assembly) _____________ Band D, first r-f tuning,

L5.____. 3C1083-12_____ COIL: (part of first r-f unit assembly) _____________ Band E, first r-f tuning,

L6______ 3C1083-15___.. COIL: (part of first r-f unit assembly).____________ Band F, first r-f tuning.

LM1____} 225893 ... _.. LAMP: neon lamp assembly . ____________________ Antenna coil overload protec-
tion.

RLI___ | ... RELAY BK-13: (see power supply circuit)_________ Anteng& and audio circuit
disabling.

RL2___. | ______________ RELAY BK—41-A: (see power supply circuit) . _____ Andteméa and audio circuit

isabling.

SW2_.__| 328310-2______ SWITCH: single-rotor, 6-position; ceramic-section; | Band change; connects antenna

(part of band change switeh); (part of first r-f unit to proper coil.
assembly).
SW3___ | SWITCH:same as SW2___.______________________ Band change; conneets proper

342-F and -N).

2C4342N/A2...[ FIRST R-F UNIT ASSEMBLY: consists of capaci-
tors C1 to C6, and C25, coils L1 to L6, switches
SW2 and SW3, and terminal board assembly,
mounted in aluminum box; (used in Radio Re-
ceivers BC-312-F, —-N, -HX, and -NX and BC-

2C4312M.1/T2.| FIRST R-F UNIT ASSEMBLY: same components
as above; (used only in Radio Receivers BC-312-J,
-L, and -M and BC-342-J, ~L, and —M).

coil to tuning capacitor.

¢. REMOVAL AND ADJUSTMENT OF ANTENNA
REeLAy. .

(1) Unsolder the connecting leads from
antenna alignment capacitor C26; tag each
lead.

(2) Detach the antenna alignment capacitor
and remove it from the front panel.

(3) Remove neon lamp LM1 from its clip.

(4) Remove the relay cover by pulling it
outward, then up. The relay cover clips to
the relay base and requires a little pressure
to remove.

(5) When the cover has been removed, read-
just or replace the relay, as required.

629207°—45——4

(@) Adjust the contact clearance of Relays
BK-13 and BK—41-A by loosening the locknut
on the adjusting screw on top of the relay
armature and, with a 1/32-inch gauge between
the contacts, turn the adjusting screw until the
gauge fits snugly between the contact points
without bending the contact springs. When
the contacts are properly adjusted, there
should be between 1/64-inch and 1/32-inch space

- between the armature and the pole piece when

the contacts are just closed. This allows for a
slight wiping action between the contacts as
the armature is pulled against the pole piece
when the relay is energized.
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(b) Replace the entire relay if the contacts
or contact springs are damaged or if the coil is
defective.

d. Removar orF R-f TuBe SHELF.

(1) Remove the backplate of the tube shelf
(eight screws).

(2) Remove the grid leads from the grid caps
of the first r-f, second r-f, and first detector
tubes.

(3) Remove two stud screws and two ma-
chine screws from the shelf base.

(4) Lift the shelf up and swing outward for
repairs, measurements, or removal of units
mounted beneath it.

(5) If it becomes necessary to remove the
shelf from the chassis, unsolder the 16 leads
connected to the components mounted on the
shelf; tag each lead.

¢. REMovaL oF FirsT R-r UNiT AssSEMBLY.

(1) Rotate the BAND CHANGE switch to
band A.

(2) Remove the setscrew from the band
switch shaft coupling located between the first

r-f and r-f oscillator unit assemblies on -the
under side of the chassis.

(3) Remove the screw plug from the oscil-
lator compartment shield and, using a pair of
long-nose pliers, remove the band switch shaft.

(4) Remove the r-f tube shelf (d above).

(5) Remove the backplate covering the
alignment screws on the first and second r-f
and first detector unit assemblies.

(6) Unsolder all the wires from the top and
rear of the first r-f unit. Four wires are
attached to connectors which protrude through
the top of the chassis: one wire connects to the
antenna ALIGN INPUT control, one to the
variable gang capacitor, one to the grid of the
first r-f tube, and one to the chassis. There is
also one connector on the rear of the unit, with
a wire connecting to the a-v-c-bus. Tag all
wires before removing them.

{(7) Remove four flathead screws from the
top of the chassis above the unit; lift out the
unit.
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492, First R-F Amplifier

a. SpeciAL Circult FEaTUuRrEs. The receiver
first r-f amplifier is. conventional. For data on
the a-v-c and cathode bias circuits, refer to
paragraph 53. Refer to the receiver schematic
diagram (fig. 54) to check the B+ bus.

b. VoLTAGE AND RESISTANCE MEASURE-
MENTS. The voltage and resistance nieasure-
ments shown in figure 22 are made from the
top of the tube socket with the tubes plugged
into an adapter similar to that supplied with
some models of Test Set I-56—(*). When no
adapter is available, strip the ends of a short
piece of insulated wire; wrap one end around
the tube pin at which measurements are to be
made. Plug the tube into its socket; connect
the meter between the other end of the wire
and the chassis to obtain these readings. Avoid
grounding the wire to the chassis. Before
making resistance measurements remove tubes
from their sockets. Make the tests under the
following conditions:

(1) Voltage measurements.

(@) Use 1,000-ohm-per-volt voltmeter.

() Input voltage to Radio Receiver BC-312
to —N should be 12 to 14 volts dec.

RADIO RADIO RADIO
RECEIVER RECEIVER RECEIVER
BC-312TON  pc-312-HX  BC-342-(%)
Al\:ﬁ NX
TERMI- VOLTS TERMI- VOLTS TERMI- VOLTS
NAL NAL NAL
2 A 2 A 2 A
3 225 3 26 3 2%
G 4 90 4 95 ¢ 100
Gy 335ME. 7 A 7 A 7 A
8 42 8 42 8 42

TOP OF SOCKET

NOTE: A — HEATER VOLTAGE MEASURED BETWEEN TERMINALS 2 AND 7.

THE VOLTAGE SHOULD BE APPROXIMATELY’
8.8-7 VOLTS FOR ALL TUBES,

1ST RF [JAN-6K7

(¢) Input voltage to Radio Receiver BC-312-
HX and —-NX should be 24 to 28 volts dec.

(d) Input voltage to Radio Receiver BC-342—
(*) should be 110 or 120 volts, 50 to 60 cycles
ac, depending upon which tap is being used on
the primary of the power transformer of Recti-
fier RA-20. .

Note. The voltage measurements given are not
critical, and considerable variation may be encountered
in different receivers. Socket voltages will -vary de-
pending upon input voltages. However, if voltages
vary greatly from those listed, trouble is indicated and
the components in the circuit under test should be
given a resistance check to isolate the defective part.

(2) Resistance measurements.

(a) Disconnect input voltage from the re-
celver.

(6) Set the OFF-M. V. C.-A. V. C. switch at
OFF.

{¢) Set the VOL. control at maximum.

(d) Set the C. W.-OSC. switch at ON.

(¢) Turn the BAND CHANGE switch to
band A.

(f) On Radio Receiver BC-342—(*), unsolder
the red wire leading from Rectifier RA-20 to
terminal No. 7 of the group-6 terminal board.

C32 wgp3-25MME
0 05 !
u}uA '
7

| 5““ e-mou_»;; )
\-°r°-°JLe

"wouur r

€33 TOCONTROL
Cll% GRID OF SECOND

,.A'l:_—] R-F TUBE.

PART OF 4~ GANG

______________________ TUNNG CAPACITOR
PART OF BAND CHANGE SWITCH
* SEE PARTS DATA
g+ NOTE © DC RESISTANCE OF EACH COL LESS THAN THAN | OHM, TL- 47521

Figt'-tre 22. First r-f amplifier, schematic diagram.
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e. ParTs DaTa.

Refer- .
ence Signal Corps Name of part and description Function
stock No.
symbol
C7______{3D289________ CAPACITOR, variable: air; 7 plate; 3- to 25-mmf; | Band A, second r-f trimmer.
(part of second r-f unit assembly).
C8 ___._ 3D291________ CAPACITOR, variable: air; 27 plate; 6- to 100-mmf; | Band B, second r-f trimmer.
(part of second r-f unit assembly). Band C, second r-f trimmer.
CO. | ______ CAPACITOR: sameas CS__________________ ____ Band D, second r-f trimmer.
Clo._.___ 3D290________ CAPACITOR, variable: air; 14 plate; 4-to 50-mmf; | Band E, second r-f trimmer.
(part of second r-f unit assembly).
Cll . CAPACITOR: same as C10 in Radio Receivers
BC-312 to BC-312-G, -N, -HX and -NX to -H
and —-N.
CAPACITOR: same as C7 in Radio Receivers
BC-312-J to —M, and BC-342-J to —M.

Cl2. o _____ CAPACITOR: sameas C10______________________ Band F, second r-f trimmer.

C29_.__. 3D195_ .. ___._ CAPACITOR, fixed: paper; 3-section, each 0.05 mf, | Cathode r-f bypass.

+149%,—6%; 300 vdcw.
C30____ | o __.__ CAPACITOR: sameas C29______________________ Sereen r-f bypass.
C8l____ | L _____ CAPACITOR: same as C29______________________ B+ supply r-f bypass; com
bineswith R5 to form afilter to
prevent interstage coupling.
C32.__.___ 3D284_ _______ .CAPACITOR, fixed: paper; 0.05 mf +10%; 400 | Plate r-f bypass.
vdew.

C33.._.. 3D266_____.__ CAPACITOR, fixed: mica; 100 mmf +49%, -6%; Couples tuned input ecireuit to
250 vdew. control grid of second r-f tube.

C34_____ 3D292_ _._____ CAPACITOR, variable: air; 13- to 226-mmf; oneof | Second r-f input circuit tuning,.
4 sections; (part of gang tuning capacitor).

C100____| 3D294._._____ CAPACITOR, fixed: silver mica; 125 mmf + 1 mmf; | Bands D, E, and F; second r-f
(%art of second r-f unit assembly). padder.

C1o2____|..___________._ CAPACITOR: sameas C32______________________ Combines with R4 to form an
a-v-c filter for r-f.

L7 _____ 3C1083-1.._.. | COIL: (part of second r-f unit assembly). _________ Band A, second r-f tuning.

8 _____ 3C1083-4______ COIL: (part of second r-f unit assembly)._.________ Band B, second r-f tuning.

9. 3C1083-7__..__ COIL: (part of second r-f unit assembly)___________ Band C, second r-f tuning.

Li1o_____ 3C1083-10.___. COIL: (part of second r-f unit assembly)___________ Band D, second r-f tuning.

Lil_____ 3C1083-13___._ COIL: (part of second r-f unit assembly).__________ Band E, second r-f tuning.

Li2_____ 3C1083-16___._ COIL: (part of second r-f unit assembly)___________ Band F, second r-f tuning.

RI______ 3724564 _______ RESISTOR, fixed : wire-wound; 500 ohms £+ 10%,; 1-w_| Cathode bias.

R2..____ 324569._______ R}i“./SISTOR, fixed: composition ;60,000 ohms +10%; | Screen voltage bleeder.

2-w.
R3_..___ 324549 __ _____ RE/SZISTOR,ﬁxed: composition; 40,000 ohms +£10%; | Screen voltage divider.
1/2-w.

R4______ 3Z4572. . _____ RES{S’(Iy‘OR/, fixed: composition; 100,000 ohms | Part of a-v-c filter (see C102).

+109%; 1/3-w. )
R5______ 3724567 __ _____ RESISTOR, fixed: composition; 1,000 ohms +10%; | Part of B+ supply rf filter
1/3-w; (used in Radio Receivers BC-312, BC— (see C31).
312-A, and BC-342).
824525 _____ RESISTOR, fixed: composition; 1,000 ohms + 10%;

1/2-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

R53_____ 3Z4573.____.__ RESISTOR, fixed: composition; 2 meg +10%; 1/3-w_| First r-f tube control grid load.

SW4___ | 3Z8310-2______ SWITCH: single-rotor, 6-position; ceramie-section; | Band change; connects correct
(part of band change switch); (part of second r-f coil to tuning capacitor.
unit assembly).

SWs5._ . . SWITCH: same as SW4_________________________ Band change; connects first r-f.

plate circuit to correct coil

2C4342N/A3.__| SECOND R-F UNIT ASSEMBLY: consists of

capacitors C7 to C12, and C109, coils L7 to L12,

switches SW4 and SW5, and terminal board

assembly; mounted in aluminum box; (used in

Radio Receivers BC-312-F, —N, -HX, and ~-NX

BC-342-F and -N).
2C4312M.1/T3 | SECOND R-F UNIT ASSEMBLY: same compo-

nents as above; (used only in Radio Receivers

BC-312-J, -L, -M, BC-342-J, -L, and -M).

d. REmovaL oF Seconp R-r UNIT AssEmMBLY.

(1) Follow the procedure outlined in para-
graph 41¢ (1) through (5).

(2) Unsolder all wires from the top and rear
of the unit. Four wires are attached to con-
nectors which protrude through the top of the
chassis; one wire connects to the variable gang
capacitor, one to the chassis, one to the grid of

the second r-f tube, and one to the plate of the
first r-f tube. There are also two connectors
on the rear of the unit to which are connected
the a-v-c bus and the high-voltage supply.
Tag all wires when removing them.

(3) Remove the four flathead screws from
the top of the chassis above the unit; lift out
the umt.
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83. Second R-F Amplifier

a. SpeciaL - Circuir Features. The re-
ceiver second r-f amplifier is conventional. For
data on the a-v-¢ and cathode bias circuits, refer
to paragraph 53. Refer to the receiver sche-

b. VoLrrace aND ReEsisTANCE MEAsurEe-
MeNTs. The voltage and resistance measure-
ments shown in figure 23 are made in the manner
and under the conditions listed in paragraph
42b.

matic diagram (fig. 54) to check the B+ bus.

N 39 3-25 MM
2ND. RF. | JAN -6KT -l | D
(v -86) 0.05MF ) A
FROM (33
C 14
9 B -
40,000 n )
(X7
15
R 1 ‘—‘“:rm
o‘_‘g’um 0.05MF a|,ooo n Ic
4 \ﬁLQJL )
AVC CATHODE I
. %
D
45 70 CONTROL
Toour > GRID OF FIRST
" DETECTOR TUBE
— Em 4
\DTMUm—k
w1 la
[ 37; q) OF 4-GANG
< 3 TUNING CAl
aosui natoR

= /

7

B+ L —_— o
290 RF. NOTE : PART OF BAND CHANGE SWITCH
IAN-BKT  wonn DC RESISTANCE OF EACH COIL LESS THAN 10HM,
K RADIO RADIO RADIO
W H RECEIVER RECEIVER RECEIVER
BC-312TON  BC-312-Hxandit BC- 342~ (%)
TERMI- YOLTS  TERMI- YOLTS  TERMI- YOLTS
NAL NAL NAL
p 2 A 2 A 2 A
17,750 " 225 3 28 3 %0
G, Gy "335MIG. 4 90 4 9 4 10
25,0005, T A ? A 7 A
TOP OF SOCKET 8 4 8 43 8 43
NOTE: A= HEATERS MEASURED BETWEEN TERMINLS 2 AND 7. TL- 17522

THE VOLTAGE SHOULD BE APPROXIMATELY
8.5-7 YOLTS FOR ALL TUBES.

Figure 28. Second r-f amplifier, schematic diagram.

¢. Parts Dara.

Refer- .
ence Slgncll‘ ff"‘” Name of part and description Function
symbol ock No.
Ci3.__.. 3D289. . _____ CAPACITOR, variable: air; 7-plate; 3- to 25-mmf; | Band A, first detector trimmer.
(part of first detector unit assembly). .
Cl4_____ 3D2901_______. CAPACITOR, variable: air; 27-plate; 6- to 100-mmf; { Band B, first detector trimmer.
(part of first detector unit assembly).
Cl5 b CAPACITOR: sameas C14_____.__________._._._ Band C, first detector trimmer.
Cl6..... 3D290_______. CAPACITOR, variable: air; 14-plate; 4- to 50-mmf; | Band D, first detector trimmer.
(part of first detector unit assembly).
Cl7 e eeee . CAPACITOR:sameas C16_ _ ___________________._ Band E, first detector trimmer.
(03§ S CAPACITOR:same as C16_ _ _ _______________._._. Band F, first detector trimmer.
C35.__.. 3D195_ _ . _____ CAPACITOR, fixed: paper; 3-section, each 0.05 mf | Cathode r-f bypass.
+14%, —6%:; 300 vdew.
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¢. Parts DaTa.—Continued.

Refer- Si
ignal Corps . .
ence Name of part and description Function
SYMbO' sfock No .

1071 TR CAPACITOR:sameas C35. . __________________.__ Screen r-f bypass,

(07 7 (N S CAPACITOR:same as C35_ - _____ . oo B+ supply r-f bypass, com-
bines with R11 to form filter
tci prevent interstage cou-
plin

C38__.__. 3D294_ ... CAPACITOR, fixed: silver mica; 125 mmf+ 1 mmf; | Bands D E, and F; first de-

(part of first detector unit assembly) tector pa.dder.
C39__._. 3D284_ _______ CAlgACITOR fixed: paper; 0.05 mf4109,; 400 | Plate r-f bypass.
vdew. .
C45_____ 3D266_ . ... CAPACITOR, fixed: mica; 100 mmf-14%,—6%; | Couples tuned input circuit to
250 vdew. cogtrol grid of first detector
tube.
C46_.___ 3D292______ .--| CAPACITOR, variable: air; 13- to 226-mmf; one of | First detector input circuit
4 gections; (part of gang tumng capacxtor) tuning.

C99 | eoan CAPACITOR: same as C39_ _ - —______ Combines with R10 to form an
a-v-¢ filter for r-f,

Li3..___ 3C390..____.._ COIL: (part of first detector unit assembly)________ Band A, first detector tuning.

Li4___._ 3C390-1______. COIL: (part of first detector unit assembly)________ Band B, first detector tuning.

Lis_ ____ 3C390-2_______ COIL: (part of first detector unit assembly) . _ . _____ Band d first détector tuning,

Li6_____ 3C390-3_....__| COIL: (part of first detector unit assembly) .. ._____ Band D first detector tuning,

Li7_____ 3C3904_______ COIL: (part of first detector unit assembly)..______ Band E first detector tuning.

L18_____ 3C390-5______ COIL: (part of first detector unit assembly) .. __.___. Band F first detector tuning.

R6_____. 3724573 .. -- RESISTOR, fixed: composition; 2 meg+10%; 1/3-w_ Sei:on&i ‘r-f tube control grid

R7 _____ 3Z4564______._ RESISTOR fixed: wire-wound; 500 ohms +10%; | Cathode bias.

RS _____ 324569__.____. RE/Szl-STOR fixed : composition; 60,000 ohms 4 10%; | Screen-voltage bleeder.

RO______ 374549_.._____ RE/S2I.STOR fixed: composition; 40,000 ohms + 109%,; | Screen-voltage bleeder.

RI10_____ 324572 . __ ... RES{STOR 3-ﬁxed composition; 100,000 ohms | Part of a-v-c filter (see C99).

. + W

Ril.____ 324567 .. ... RESISTdR fixed: ecomposition; 1,000 ohms + 10%, Part of B+ supply r-f filter
1/3-w (used in Radio Recewers BC-312 (see C37).
BC-312-A, and BC-342).

3724525 ... RESISTOR, fixed: composition; 1,000 ohms + 10%,;

1/2-w (used in all execept Radio Receivers BC-312,
BC-312-A, and BC-342).

SW6..__| 328310-2______ SWITCH; smgle-rotor 6-position; ceramc—septlon Band change; couples correct
(part of band change switch). coil to tuning ecapacitor.

SW7. || SWITCH: same as SW6_ ________________________ Band change; couples second
r-f 1 plate circuit to correct
coil.

2C4342N/A1___| FIRST DETECTOR UNIT ASSEMBLY: consists
of capacitors C13 to C18, and C38, coils L13 to L18,
switches SW6 and SW7 and terminal board as-
sembly; mounted in aluminum box; (used in
Radio Receivers BC-312-F, -N, -HX, "ond -NX,
BC-342-F, and —N).

2C4312M.1/T4_| SECOND R-F UNIT ASSEMBLY: same com-
gonents as above; (used in Radio Receivers

C-312-J, -L, -M, BC-342-J, -L, and -M).

d. RemovaL oF First DETECcTOR UNIT As-
SEMBLY.

(1) Follow the procedure outlmed in para-
graph 41e (1) through (5).

(2) Unsolder all wires from the top and rear
of the unit. Four wires are attached fo con-
nectors which protrude through the top of the
chassis: one wire connects to the variable gang
capacitor, one to the chassis, one to the grid of

620207°—45——8

the first detector tube, and one to the plate of
the second r-f tube. There are also two con-
nectors on the rear of the unit to which are
connected the a-v-c bus and the high-voltage
supply. Tag all wires before removing them.

(3) From the top of the chassis, remove the
four flathead screws above the unit; lift out the
unit.
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44, R-F Oscillator

a. SpEciAL Circurr FeaTurREs. The re-
ceiver r-f oscillator circuit is a modified Hartley
circuit with the r-f output taken from the
cathode. Refer to the receiver schematic
diagram (fig. 54) to check the B+ bus.

b. VoutaGe aND REsisTANCE MEASURE-
MENTS. The voltage and resistance measure-
ments shown in figure 24 are made in the man-~
ner and under the conditions listed in para-
graph 42b.

8+ RFOSC JAN-8C 5
Ras ) D O<46750a,
. €9 R4I 375000 [ © OTH
1500n T %30,@0“ e Qo
) 750 MMF A 3 7500
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i C44 j‘Tu/LW csaF TOP OF SOCKET
1AM
RF 0SC |sAN-6CS I_°
el T e M,
soo(o;oxo‘6 F — tGoowr] | BC-312-to N BC-312-HX and-NX
p M B TERM- TERM-
ks — T AL VOLTS g VouTS
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Figure 24. R-f oscillator, schematic diagram.

¢. Parts Data.

Refer- '
ence Si?nall‘ Ef'p’ Name of part and description Function
sy mb. OI $1OC! [N
C1o__... 3D289._____._. CAPACITOR, variable: air; 7-plate; 3- to 25-mmf; | Band A, r-f oscillator trimmer.
art of r-f oscillator unit assembly).
C20__.__ 3D291_ . _____. CAPACITOR, variable: air; 27-plate; 6 to 100-mmf; | Band B, r-f oscillator trimmer.
(part of r-f oscillator unit assembly).
Cat . CAPACITOR:sameas C20.. ... _____.__________ Band C, r-f oscillator trimmer.
C22.__.. 3D290_____._._ CAPACITOR, variable: air; 14-plate; 4-to 50-mmf; | Band D, r-f oscillator trimmer.
(%art of r-f oscillator unit assembly).
(67 N S CAPACITOR: same as C22 Band E, r-f oscillator trimmer.
C24. .| o __ CAPACITOR: same as C22 Band F, r-f oscillator trimmer.
C40..___ 3D284._ . ______ CAPACITOR, fixed: paper; 0.05 mf +10%; 400 | Bands b, E, and F; r-f oscil-
vdew. lator padder.
C42.___. 3D300__._.._._ CgPACgTOR, fixed: silver mica; 3,000 mmf +2%; | Band C, r-f oscillator padder.
50 vdew,



T.0O. 31R2-3BC~112

¢. Parts Data—Continued.

Refer- .
ence s'?::‘l‘ ff;p’ Name of part and description Function
symbol s -
C43..___ 3D297_____ .. R CAEACITOR, fixed: silver mica; 1,600 mmf +2%; | Band B, r-f oscillator padder.
250 vdew. .
C44____ 1 3D299___._ . __ CA(P;ACITOR, fixed: silver mica; 750 mmf 2% ;250 | Band A, r-f oscillator padder.
vdew. :
C82____._ 3D282. ______. CAPACITOR, variable: air; 13- to 226-mmf; one of 4 | R-f oscillator tuning.
sections; (part of gang tuning eapacitor). :
C83.._..| 3D277_____._. CAPACITOR, fixed: paper; 0.1'mf +10%; 400 vdew._| Plate rf bypass; returns plate
r-f circuit to ground.
C88...._ 3D266. ... ___ CAPACITOR, fixed: mica; 100 mmf +14% —6%; | Couples r-f oscillator grid cir-
250 vdew. cuit through switch SW8 to
: tank cireuit.
Li9.____ 3C1083-2_.____ COIL: (part of r-f oscillator unit assembly)_________ Baéld A, r-f oscillator tank in-
uctance.
L20_____ 3C1083-5....__ COIL: (part of r-f oscillator unit assembly)_________ Ba(;)d B, r-f oscillator tank in-
uctance,
L21.____ 3C1083-8....__{ COIL; (part of r-f osecillator unit assembly)_________ Baéld C, r-f oscillator tank in-
uctance.
L22_____ 3C1083-11_____ COIL: (part of r-f oscillator unit assembly)_________ Ba&xd D, rf oscillator tank in-
uctance.
L23__.__ 3C1083-14_.___| .COIL: (part of r-f oscillator unit assembly)..______._ Baéld E, rf oscillator tank in-
uetance.
L24..___ 3C1083-17_____ COIL: (part of r-f oscillator unit assembly)_________ Baéld F, rf oscillator tank in-
uctance.
R4i__.___ 3Z4539________ RESISTOR, fixed: composition; 30,000 ohms+10%; | Plate voltage dropping.
-W,
R42_____ 3Z4540_.____.__ REI}SISTOR, fixed: composition; 30,000 ohms+109%,; R-tf) . oscillator grid leak and
-W. ias.
R44_____ 3Z4527__. .. ___ RESISTOR, fixed: composition; 3,000 ohms+10%; | Band C, eathode bias.

A, and BC-342).

A, and BC-342).

A, and BC-342).

unit assembly).

SWo._ .| .. SWITCH: same as SW8____

1/2-w; (used in Radio Receivers BC-312, BC-312-
3Z4635__._____ RESISTOR, fixed: composition; 3,000 ohms+ 10%;
1-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

R45_._ .. 374528._._....| RESISTOR, fixed: composition; 5,000 ohms+10%;
1/2-w; (used in Radio Receivers BC-312, BC-312-

324637 .____. RESISTOR, fixed: composition; 5,000 chms+ 10%;
1-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

R46_____| 824577._....._| RESISTOR, fixed: composition; 7,500 ohms+ 10%;
1/2-w; (used in Radio Receivers BC-312, BC-312-

324638....____ RESISTOR, fixed: composition; 7,500 ohms+10%,;
1-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

SWS8__._| 3Z8310-2_...__ SWITCH: single-rotor; 6-position; ceramie-section;
(part of band change switeh) ; (part of r-f oscillator

2C4342N/A4.._| R-F OSCILLATOR UNIT ASSEMBLY:: consists of
capacitors C19 to C24, coils L19 to L24, switches
SW8 and SW9, and two terminal board assemblies;
mounted in aluminum box; (used in Radio Re-
ceivers BC-312-F,-N,~-HX, and-NX, BC-342-F,

and —-N.
2C4312M.1/T5.| R-F OSCILLATOR UNIT ASSEMBLY: same com-
ponents as above; (used onlyin Radio Receivers
BC-312-J, ~L, -M, BC-842-L, and -M).

Band B, cathode bias.

Band A, cathode bias.

Band change; couples r-f oscil-
lator grid ecircuit to correct
tank eircuit.

______________________ Band change; couples r-f oscil-

lator cathode circuit to cor-
rect tank circuit.

d. RemMovaL oF R-F OsciLator Unit As-
SEMBLY, _

(1) Rotate the BAND CHANGE switch to
band A.

(2) Remove the r-f oscillator compartment
cover (21 screws). .

(3) Remove the shaft-locking setscrew which
extends through the band switch shaft between
the first r-f amplifier and the r-f oscillator units
on the under side of the chassis.

(4) Using long-nose pliers, pull the shaft out
through the r-f oscillator unit.

(5) Unsolder and remove the four leads at-
tached to the top of the terminal board which
is just below the socket of r-f oscillator Tube
JAN-6C5 (VT-65).

(6) Remove the four flathead machine screws
which attach the unit to the receiver chassis.
These screws are located on the bottom of the
chassis.
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45. First Detector

a. SpeciaL Circuit FEaTUrES. The receiver
first detector circuit is conventional. However,
three different methods of coupling the output
of the detector tube to the input of the first
i-f amplifier tube are used in various models of
the receiver. The most prevalent method is
that utilizing the crystal filter circuit. This
circuit is used in all models of Radio Receiver
BC-342—-(*) and most models of Radio Re-
ceiver BC-312—(*). The three methods (fig.

RADIO
RECEIVER
BC-312-N
TERMI-
NAL

RAD!IO

IST DET JAN-6LT

RADIO
RECEIVER

TERMI-
VOLTS NAL

A 2
240
104

A
37

who

A
225
95

4
A 7
35 8

1 RECEIVER
BC-312-HXand-NX BC-342~(%)

TERMI-
vouis Ty AL VOLTS

25) are designated according to the model in
which each is used. For data on the a-v-¢
circuit, see paragraph 53. Refer to the re-
ceiver schematic diagram (fig. 54) to check the
B+ bus.

b. VoLTaGE AND RESISTANCE MEASURE-
MENTS. The voltage and resistance measure-
ments shown in figure 25 are made in the man-
ner and ander the conditions listed in paragraph

42b.
g Jci03
= 00MMF

)

|

I coupung TO
| FIRST i-F

> AMPLIFIER
|

]

|

|

GRID USED IN
RADIO RECEIVERS
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p— AAAAN—-
00007 AVC

C63anm
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mcaf[maa'z'

0.05 MF
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NOTE: A - HEATERS MEASURED BETWEEN
TERMINALS 2 AND 7, THE VOLTAGE
SHOULD BE APPROXIMATELY &,3-7
VOLTS FOR ALL TUBES
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COUPLING 70
FIRST FF
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Figure 25. First detector, schematic diagram.
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Refer-
ence
symbol

Signal Corps
stock No.

Name of part and description

Function

C47____.

C63_.___
94, C95

C103____

Ri2._ .

273501-6______

273501-6A____
279882.1. . .__.

279947-412____

279940-412_____

374573 __.

629207°—45——6

CAPACITOR, fixed: mica; 100 mmf +14% —69%,:;
250 vdew.

CAPACITOR, fixed; paper; 3-section, each 0.05 mf
+149, —6%:; 300 vdew.

CAPACITOR: same as C48. _______________.__.___

CAPACITOR: same as C48. ___________. e

CAPACITOR, variable: air; 4- to 50-mmf; (part of
first detector transformer assembly in Radio
Receivers BC-312 to -J, -HX, and BC-342-(*).

CAPACITOR, fixed: mica; 100 mmf 149, —69,:
250 vdew; (used only in Radio Receivers BC-312,
B(C-312-A, and BC-342).

CAPACITOR,. fixed: mica; 100 mmf +2%; 400
vdew; (used in Radio Receivers BC-312-C to -J,
-HX, and BC-342-A to —N).

CAPACITOR (part of first detector transformer
assembly).

Fixed: mica; 400 mmf +29%; 250 vdew; (used
in Radio Receivers BC-312, BC-312-A, and
BC-342).

Fixed: silver mica; 400 mmf +2%; 400 vdew;
(used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

CAPACITOR (part of first detector transformer
assembly).

Fixed: paper; 0.01 mf +109%; 400 vdew; (used
in Radio Receivers BC-312-A, —N, -NX, BC-
342, and BC-342-N).

Fixed: mica; 0.01 mf £+109%,; 450 vdew; (used
in all except Radio Receivers BC-312, BC-
312-A, -N, -NX, B(C-342, and BC-342-N).

CAPACITOR, fixed: paper;0.05 mf +10%; 400 vdew.

CAPACITOR: same as C54 except in Radio Receiver
BC-342.

CAPACITOR, fixed: mica; 400 mmf +29%,; 250 vdew;
(used only in Radio Receiver BC-342).

CAPACITOR, fixed: silver mica; 800 mmf +29%,; 250
vdew; (part of first detector transformer assembly);
(used in all except Radio Receivers BC-312-N
and —-NX).

CAPACITOR, fixed: silver miea; 400 mmf + 29%,; 400
vdew; (part of first detector transformer assembly) ;
(used only in Radio Receiver BC-312-N and ~NX).

CRYSTAL: quartz; 470-ke; (part of first detector
transformer assembly); (used in Radio Receivers
BC-312 and BC-312-A).

CRYSTAL: same as above, but used only in Radio
Receivers BC-312-C to—J and -HX.

FIRST DETECTOR TRANSFORMER ASSEM-
BLY: permeability-tuned; 470-ke coils, crystal fil-
ter circuit, capacitors, resistors, and switch mount-
ed in aluminum shield; (used in Radio Receivers
BC-312, to-J, and -HX).

FIRST DETECTOR TRANSFORMER ASSEM-
BLY: permeability-tuned; 470-ke coils, capacitors,
and resistors mounted in aluminum shield; (used
in Radio Receivers BC-312-L and —M).

FIRST DETECTOR TRANSFORMER ASSEM-
BLY: permeability -tuned; 470-ke coils, capacitors,
and resistors mounted in aluminum shield; (used in
Radio Receivers BC-312-M and -NX).

RESISTOR, fixed: composition; 2-meg + 10%,;1/3-w_

Couples r-f oscillator output
to injector grid of first
detector tube.

Cathode r-f bypass.

Screen r-f bypass.

B+ supply r-f bypass; com-
bines with R1 forming filter
to prevent interstage cou-
pling.

Crystal phasing; balances out
crystal capacitance.

Couples output of first detector
tube to first i-f amplifier.

First detector transformer pri-
mary tuning.

First detector plate r-f bypass.

Combines with R16 to form an
a-v-¢ filter for r-f for first de-
tector tube.

Combines with R52 to form an
a-v-¢ filter for r-f for first i-f
amplifier.

First detector transformer
secondary tuning.

First detector transformer
secondary tuning.

Crystal filter.

Couples first detector output
to input of first i-f amplifier.

Control grid load for first de-
tector tube.

41

¢. Parts Data—Continued.

Refer- .
ence Signal Corps Name of part and description Function
stock No.
symbol

R13__._. 3724568 .. _____ RESISTOR, fixed: composition; 50,000 ohms +10%; | Injector grid load for first de-
1/3-w. tector tube.

R14_____ 3Z4566__._..___| RESISTOR, fixed: wire-wound; 350 ohms +109%; | Cathode bias.
1-w,

R15_____ 3Z4540____ ____ RESISTOR, fixed: composition; 30,000 ohms +10%; | Combines with R50 to form
1/2-w. screen voltage divider. .

Ri16_.____ 3Z4572_.______ RESIS;OR,B fixed: composition; 100,000 ohms | Part of a-v-c r-f filter (see C62).
+109%,; 1/3-w.

R17_____ 3724525 _ . __._ RESISTOR, fixed: composition; 1,000 ohms + 10%,; | Part of B+ supply r-f filter
1/2-w; (part of first detector transformer as- (see C50).
sembly).

R18_____ 3Z4572._______ RESISTOR, fixed: composition; 100,000 ohms | Grid load for first i-f amplifier.
+10%; 1/3-w; (part of first detector trans-
former assembly); (not used in Radio Receivers

) BC-312-N and -NX).

R48_____ 3Z4569_.______ RE/SISTOR, fixed: composition; 60,000 ohms + 10%,; | Screen bleeder.
1/2-w.

RO | . ____ RESISTOR: sameas R15____________.___________ Pa(rt, ofR scr)een voltage divider

see R15).

R52___._| 8Z4575__._ . _. RESISTOR, fixed: composition; 10,000 ohms | Part of a-v-¢ r-f filter (see C63).
+109%; 1/3-w; (part of first detector transformer
assembly).

SW10.__| See C51_____ --| SWITCH: (ganged to C51); (not used in Radio Re- | Switches erystal in and out of
ceivers BC-312-L to-N and -NX________.______ cireuit.

d. RemMovaL or First Derecror TRANs-
FORMER.

(1) Remove the dynamotor or rectifier as
directed in paragraph 9.

(2) From the under side of the chassis, re-

move the screws which support the transformer
(3) Disconnect the four leads to the trans-
former, tagging each lead before it is unsol-

dered.
(4) Lift the transformer out of chassis.
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46. First I-F Amplifier

a. SpeciaL Circuir Features. The first i-f
amplifier circuit is conventional. Data on the
a-v-c and cathode circuits are given in para-
graph 53. Refer to the receiver schematic
(fig. 54) to check the B4 bus.

b. Vovrace aND REsisTANCE MEASURE-
MENTS. The voltage and resistance
measurements shown in figure 26 are made in
the manner and under the conditions listed in
paragraph 42b.

Y w—
FROM L28

[+] 05 MF 0.0SMF
c60
RI9 I

.|||——-|

css TO CONTROL GRID
OF SECOND I-F
%  TUBE.

8+ aus
15T IF $CcATHODE -
JAN - 6K7 SCismr
RAOIO RADIO RADIO :
RECEIVER RECEIVER RECEIVER =
BC-312ToN BC —312-HXond-NX BC-342-(%) % SEE PARTS DATA.
TEAMI- VOLTS TERMI- VOLTS TERMI- VOLTS
NAL NAL NAL
2 A 2 A 2 ‘A
3 225 3 23s 3 250
4 95 4 94 4 1%
G G G126Me6. 7 A 7 A 7 A
25,0 8 4.3 8 4 8 4.8
TOP OF SOCKET
NOTE:  A-HEATERS MEASURED BETWEEN TERMINALS 2 AND 7. TLI7TS28

THE VOLTAGE SHOULD BE APPROXIMATELY
63-7 VOLTS FOR ALL TUBES

Figure 26. First i-f amplifier, schematic diagram.
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Refer- .
ence S'gzgll‘ g‘o‘:p s Name of part and description Function
symbol -

CB8 . CAPACITOR (part of first i-f transformer assembly) ) First i-f transformer secondary
tuning.

3D295_ . ____ Fixed: mica; 50 mmf+42%; 300 vdew; (used in
Radio Receivers BC-312, BC-312-A, and
BC-342).

3D344_______._ Fixed: silver mieca; 400 mmf+2%,; 400 vdew;
(used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

C86. e __ CAPACITOR, (part of first transformer assembly)..| Combines with R23 to form

an a-v-¢ filter for r-f.
3D281__.____: Fixed: paper; 0.01 mf+109%; 400 vdew; (used
in Radio Receivers BC-312, BC-312-A, -N,
- =NX, BC-342, and BC-342-N).
3D371___.__.__ Fixed: mica; 0.01 mf+10%; 450 vdew; (used
in all except Radio Receivers BC-312,
}%3—312—1&, -N, -NX, BC-342, and BC-342-

{017 S S CAPACITOR: same as C55.. . ____.___________ First i-f transformer primary
tuning.

C58_ . | .. CAPACITOR: same as C56._ . ______________._____ Plate r-f bypass.

C59__._. 3D302__._.___ CAPACITOR, fixed: paper; 3-section, each 0.05 mf | Cathode r-f bypass.

+149,, —69,; 300 vdew. *

C60_ . _ | ... CAPACITOR: same as C59_ . ________.____________ Screen r-f bypass.

(6 D CAPACITOR: same as C59_.____________________ B+ supply r-f bypass; com-
bines with R22 forming
filter to prevent interstage
coupling.

L29..___ 279883 _ ... .__ FIRST I-F TRANSFORMER ASSEMBLY; perme- | Couples first i-f amplifier out-
ability-tuned; 470-ke coils, capacitors, and resistor put to input of second i-f
mounted in aluminum shield. amplifier.

Rig_____ 3Z4564__ . ____ - RFIJSISTOR, fixed: wire-wound; 500 ohms+ 109%; | Cathode bias.

-W. .
R20_..__ 3%4563_. . _..__ RESISTOR, fixed: composition; 60,000 ohms+109%; | Screen bleeder.
-W.
R21___._ 374549 ______ RIiE/S;STOR, fixed: composition; 40,000 ohms+ 10%,; | Screen voltage divider.,
-W.

R22_____ 324525 _______ RE%ISTOR, fixed: composition; 1,000 ohms+ 109%; Paét, o)f B+ supply filter (see
1/2-w. 61).

R23__.._| 324550 ___.___ RE?ISTOR, fixed: composition; 100,000 ohms+10%,;| Part of a-v-c r-f filter (see C56).

: 1/2-w. i

R38__... 324569 ____.__ RESISTOR, fixed: composition; 60,000 ohms + 109%;

1/2-w; (part of first i-f transformer assembly);
(used in all except Radio Receivers BC-312 and
BC-312-A).

First i-f transformer primary

shunt; broadens band

width.

d. REmMovaL oF First I-F TRANSFORMER.

Follow the procedure outlined in paragraph 45d.
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47. Second I-F Amplifier

a. SeeciaLl Circurr FeaTures. The second
i-f amplifier circuit is conventional. Signal
voltage is taken from the primary of the second
i-f transformer and rectified by the second
detector for a-v-c voltage. The signal voltage
which appears across the secondary of the
transformer is coupled to the detector plate of

2ND IF

the second detector. Data on the a-v-c¢ circuit
are given in paragraph 53. Refer to the receiver
schematic diagram (fig. 54) to check the B4
bus.

b. VoLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements shown
in figure 27 are made in the manner and under
the conditions listed in paragraph 42b.

(VT 86) 3{ JaAN-6K7 ' d

2ND.JF

JAN-6K7

ce7
TOMMF
L30 g 10 DETECTOR DIODE PLATE
P10 AV-C DIODE PLATE
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s
— TO R49
Q.05MF

RADIO RADIO RADIO
REGEIVER RECEIVER REGEIVER
BC-312 TON 8C-312-HX AND-NX BG-342-(%

TERMINAL VOLTS TERMINAL VOLTS TERMINAL VOLTS

*SEE PARTS DATA

25,000n. g3 G 1.35MEG!
TOP OF SOCKET

NOTE: A-HEATERS MEASURED BETWEEN
TERMINALS 2 AND 7.THE VOLTAGE
SHOULD BE APPROXIMATELY 6.3-7
VOLTS FOR ALL TUBES

2 2 A 2 A

3 225 3 238 3 250

4 90 4 92 4 1to

7 A 7 A 7 A

8 4 8 4 [ 4 4.5
Tnirs2e

Figure 27. Second i-f amplifier, schematic diagram,
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Refer- S
ignal Corps - .
ence Name of part and description Function
symbol stock No. .
Cé4. | .. ______ CAPACITOR (part of second i-f transformer as- | Second i-f transformer second-
sembly). ary tuning.
3D295_ . ___.__ Fixed: mica; 50 mmf +2%; 300 vdew (used in
Radio Receivers BC-312 and BC-342)
3D342________ Fixed: silver mica; 100 mmf +2%; 400 vdew
(used in all except Radio Receivers BC-312
and BC-342).

Ce5._ . | . *CAPACITOR: same as C64_____.________________._ Second i-f transformer primary
tuning.

C66. | ... CAPACITOR (part of second i-f transformer assembly).| Plate r-f bypass.

3D281_.______ Fixed: paper; 0.01 mf +10%,; 400 vdew (used in
Radio Receivers BC-312, BC-312-A,~N,-NX,
and BC-342-N).
3D371_.______ Fixed: mica;0.01 mf +10%; 450 vdew (used inall
execept Radio Receivers .'BC—312 BC-312-A,
-N, -NX; BC-342, and BC-342-N).
3D296_.______ leed mica; 400 mmf +2%:; 250 vdew (used only
in Radio Receiver BC-342 42).
C67.____ 3D279___.____ CAPACITOR, fixed: mica; 10 mmf +149%, —6%; Couples second i-f transformer
400 vdew. primary to a-v-¢ diode plate.
Cé8_____ 3D301.______. CAPACITOR, fixed: paper; 3-section, each 0.05 mf | Cathode r-f bypass.
‘ + 149, 6%, 300 vdew.

C69____ | .. CAPACITOR: sameas C68______________________ Sereen r-f bypass.

CT0. . CAPACITOR: same as C68__ __ ____ . ____.________ B4 supply r-f bypass; com-
bines with R27 forming
filter to prevent interstage
coupling.

L30..___| 279884 . _____. SECOND I-F TRANSFORMER ASSEMBLY: | Couples second i-f amplifier to

permeabilitv-tuned' 470-ke coils and capacitors second detector.
assembled in aluminum shield,

R24_____ 3724564 __.__ RESISTOR fixed: wire-wound; 500 ohms +109; | Cathode bias.

- 1wy,
R25_ .. __ 374563 _____ REQISTOR fixed: composition; 60,000 ohms + 109%,; | Screen voltage bleeder.
R26__.__ 374549 ____.__ R]%/SISTOR fixed: composition; 40,000 ohms + 10%,; | Sereen votage divider.
2
R27. ... 3724525 ________ RESISTOR, fixed: composition; 1,000 ohms +10%;

1/2-w.

Part of B4 supply filter (see
C70).

d. REMovaL oF SEcoNp I-F TRANSFORMER.

620207°—45——7

Follow the procedure outlined in paragraph 45d.
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48. Second Detector and First Auvdio Amplifier b. VoLTAGE AND RESISTANCE MEASURE-

a. SPECIAL CiRcUIT FEATURES. Thereceiver  MeNTs. The voltage and resistance measure-
second detector and first audio circuit is con- ments shown in figure 28 are made in the
ventional.

Refer to the receiver schematic =~ manner and under the conditions listed in

diagram (fig. 54) to check the B+ bus.

paragraph 42b.
RECeweR RecENER RECEIVER
N JAN-8R? .
2ND DET JaN-6| BC-312-10N BC3I2- Hand-NX  BC-342-(0)
TERMI-  VOLTS TERM- VOLTS TERMF VOLTS
NAL NAL NAL
2 A 2 A 2 A
3 228 3 238 3 250
7 A 7 A 7 A
s 7.2 s 7.2 s 8.5
P KET NOTE : . JICSEE NQTED
TOP OF SocKke A -_HEATERS MEASURED BETWEEN TERMINALS 2 AND 7. ——
THE VOLTAGE SHOULD BE APPROXIMATELY
&3-7 VOLTS FOR ALL TUBES L
FROMC67 : =
AFrRomL30 a ) “L..
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TLI?S27
Second detector and first audio circuit, schematic diagram.
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Name of part and description

Function

RC‘C!’- s
ignal Corps
ence
symbol Sde( NO-
Cri_____| 3D218__._...__
C72..___ 3D193______._.
C73.__.__] 3D301________
Cr4_ o\ -
[ £: T
C76_____ 3D281__.__...
C76.____ 3D371___.___.
C76...._ 3D296__ ______
C81...._|{3D281___.__.__._
R28.__._ 324571 _____
R29..___| 83Z24562_.__._..
R30._._. 874561______._
R32 . e
277289._ .
R34 e ____
R385 e |
R36_____| 3Z24550_.______
R36._.__| 324511 _______
SWi2___| 3Z8119._______
T ____ 27Z9805_______._

CAPACITOR, fixed: mica; 150-mmf +14%, —6%;
250 vdew.

CAPACITOR, fixed: mica; 500 mmf 4 14%,, —69%,;
250 vdew.

CAPACITOR, fixed: paper; 3-section, each 0.05 mf
+149, —69%,; 300 vdcw.

CAPACITOR:same as C73_ _ _________ . _._._._.__

CAPACITOR:sameas C73_ __ __ . _________

CAPACITOR, fixed: paper; 0.01 mf +109%,; 400
vdew; (used only in Radio Receivers BC-312 and
BC-312-A).

CAPACITOR, fixed: mica; 0.01 mf +109%; 450
vdew; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342),

CAPACITOR, fixed: mica; 400 mmf +2%; 250
vdew; (used only in Radio Receiver BC-342).

CAPACITOR, fixed: paper; 0.01 mf +109%; 400

vdew.
RESISTOR, fixed: wire-wound; 750 ohms +109%;

1-w.

RESISTOR, fixed: composition; 250,000 ohms
+10%:; 1/2-w.

RESISTéR, fixed: composition; 1 meg +10%:;
1/3-w.

RESISTOR: same as R29

Section Il? 0-500,000 ohms' 4 10%,; right-hand
taper L.

Section I?: 0-50,000 ohms +109,; left-hand
taper L.

RESISTOR, fixed: composition; 100,000 ohms
+109%,; 1/2-w; (used in Radio Receivers BC-312,
BC-312-A, —C, BC-342, and BC-342-C).

RESISTOR, fixed: composition: 100,000 ohms
4+ 10%; 1l-w; (used in all except Radio Receivers
BC-312, BC-312-A, -C, BC-342, and BC-342-C).

SWITCH, rotary: three-position; (off position ex-
treme counterclockwise).

TRANSFORMER _ _ ...

Combines with C72 and R49
forming an r-f filter for
a-v-¢ output of second de-
tector.

Part of a-v-¢ r-f filter (see
C71).

Cathode r-f bypass.

B+ supply r-f bypass.
Combines with R29 forming
an r-f filter for a-v-¢ bus.
Couples output of first audio
amplifier to input of audio

output tube.

Couples audio signal to grid
of first audio amplifier.
Cathode bias.

Part of a-v-¢ r-f filter (see
C71).
A-v-¢c diode plate load.

First audio grid load.
Volume control.

Cathode bias voltage divider.

OFF—M. V. C-A. V. C.
switch,

Side tone transmitter monitor-
ing; output for PHONES
18T AUDIO in some models.
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49. C-W Oscillator

@. SPEcIAL Circurr FraTures. The re-
ceiver c-w oscillator uses a modified Hartley
circuit. A portion of the r-f voltage developed
in the tank circuit is fed through a low-pass
filter and a coupling capacitor to the diode

C4}

SMMF

detector plate. Refer to the schematic diagram
(fig. 54) to check the B bus.

b. VoLTaGE aAND RESISTANCE MEASURE-
MENTs. The voltage and resistance measure-
ments shown in figure 29 are made in the manner
and under the conditions listed i paragraph
42b.

TO DETECTOR DIODE PLATE.

CWO JANSCS
Vi-65)

0.IMEG
100MMF, a7
4 g l I'—-‘ 05 MF
c86
cas cs
1-IOMMF 553 mvr
75M?c 97 0.2MEGO R4 3
RADIO RADIO RADIO
RECEIVER RECE IVER RECEIVER
BC-312 TO N BC-312-HX and NX BC-342(-)
TERMI- TERMI- TERMI-
EAM- voLTs Y- vours  TERMI© vouts
2 A 2 A 2 A
3 1o 3 10 3 1o
7 A 7 7 A

TOP OF SOCKET

63-7 VOLTS FOR ALL TUBES

NOTE: A~-HEATER MEASURED BETWEEN TERMINALS 2AND 7.
THE VOLTAGE SHOULD BE APPROXIMATELY

Ti. 17528

Figure 29. C-w oscillator, schematic diagram.
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¢. Parrs Dara.

Refer- .
ence- Sl:::li ﬁoorp s Name of part and description Function
symbol .

C41...__ 3D278_ _ ... CAPACITOR, fixed: mica; 5-mmf +14%, —6%; 300 | Couples c-w oscillator output

vdew. to detector diode plate.

C84_.__. 3D280_ ... _. CAPACITOR, variable: air; 10-mmf; (used only in

Radio Receivers BC-312, BC-312-A, -C, and
BC-342-C).
C84_.__. 3D383_ . ____._ CAPACITOR, variable: air; 1- to 10-mmf; (used in
all except Radio Receivers BC-312, BC-312-A, -C,
and BC-342-C).
C85____. 3D253_ ... _.. CAPACITOR, variable: air; 20-plate, 4 to 75-mmf__| C-w oscillator trimmer.
C86.___. 3D266______.. CAPACITOR, fixed: mica; 100 mmf +14%, —69%,; | Couples c-w oscillator grid to
250 vdew. tank ecircuit.

C87._.__ 3D284._ ___.__. CAPACITOR, fixed: paper; 0.05 mf +10%;400 vdew.| Plate r-f bypass; completes
plate r-f circuit; combines
with R37 forming B+ sup-

, ply rf filter.
C96,C97. 3D286____.__. CAPACITOR, fixed: mica; 76 mmf 4149, —6%; | Combines with C97, L32, and
250 vdew. tIi{51 forming low-pass r-f
1ter.
L31..__. 2C2775/2._.___ COIL, iron-core; 1.08 mh +29%, at 1,000 cyecles_____ Tank induetance.
L32____. 2C2775/3. .. _. COIL, choke: 6.7 mh +29%, at 1,000 cycles_...______ Paét o)f low-pass r-f filter (see
96) .

R37..__. 324550 .. _.___ RESISTOR, fixed: composition; 100,000 ohms | Part of B+ supply r-f filter

+109,; 1/2-w. interstage decoupling.

R43.__.. 324548________ RES{(S);OR/, fixed: composition; 200,000 ohms | Grid load.

+ 05 1/2-w.
R51__.__ 324529, __.__. RFi)/SISTOR, fixed: composition; 10,000 ohms + 109%,; Paét o)f low-pass r-f filter (see
2-w. 96).

SW11._._. 3Z8105.._____._ SWITCH, toggle: SPST; 3 amp; 250-v; (used only in | C-w oscillator on-off switch.

é’:}agio Receivers BC-312, BC-312-A, and BC-

SWi1___ 3Z8139..______ SWITCH; toggle: SPST; (used in all except Radio

Receivers BC-312, BC-312-A, and BC-342).

d. RemovaL or C-W Oscinuator UNir As-
SEMBLY.

(1) Remove the four screws holding the shield
in place; remove the shield.

(2) Remove the two roundhead screws which
hold the assembly to the chgssis.

(3) Remove the CW-OSC ADJUST knob,

the C. W.-OSC switch, and the machine screw
located below the CW-OSC ADJUST knob.
(4) Unsolder the wires attached to the ter-
minal strip and filter coil; withdraw the unit
from the chassis.
(5) Tag each wire before it is detached.
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50. Second Audio Amplifier

a. SpeciAL Circuir FeaTures. The receiver
second audio circuit is conventional. Qutput
transformer T2 did not use a 250-ohm tap in
Radio Receivers BC-312 through —J and
BC-342 through —J. In later models, including
Radio Receiver BC-312-HX and -NX, main-
tenance personnel must use the 4,000-ohm tap

when making the tests outlined in sections V,
VI, and VII.

b. VoLraceE AND REsISTANCE MEASURE-
MENTS. The voltage and resistance measure-
ments shown in figure 30 are made in the

manner and under the conditions listed in par-
agraph 42b.

/ IlJ‘l

AUDIO QUTPUT
SEE NOTE 1

FROM
C76

ES0,000A

2 T2 4 ° ¢ -/ J2
§ 40000 -
SEE TEXT. =
250n
, \ IEE

[— TO SOCKET SoO1

NOTE 1. TUBE JAN-6F6CVT-66) USED IN RADIO
RECEIVERS BC-TON (%) AND BC-242-6».TUBE
JAN=-12A6 (VT=134) USED IN BC=-312-HX and -NX

NOTE 2: RESISTOR RS54 NOT USED IN RADIO

2 RECEIVERS BC-312,BC~312.A AND BC-342,
R3 C98[aMF RS54
SEE NOTE 2
1 B+BUS t
cso
Io.mr
RADIO RADIO RADIO
2ND AuDIO RECEIVER RECEIVER RECEIVER
H BC-312-TO N BC-312-HX and NX BC-342 —(%)
50,000 TERMI- VOLTS TERMI- VOLTS TERMI- VOLTS
NAL NAL NAL
2 A 2 A 2 A
3 225 3 232 3 240
16,750 a. 4 235 4 245 4 260
H P 7 A 7 A 7 A
17,5000 8 22 8 16. 4 8 25
TOP OF SOCKET ;
NOTE: A-~HEATERS MEASURED BETWEEN TERMINALS 2 AND 7.
THE VOLTAGE SHOULD BE APPROXIMATELY TLI7TS29

68-7 VOLTS FOR ALL TUBES

Figure 30. Second audio amplifier, schematic diagram.
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Refer- .
ence Signal Corps Name of part and description Function
stock No.
symbol
C80._.._ 3D276__.__._. CAPACITOR, fixed: paper, 3-section; each 0.01 mf | B supply a-f bypass.
+149,, —69,;400 vdew.
Co8..___ 3D275. _______ CAPACITOR, fixed: paper; 4 mf +14%, —6%; 50 | Cathode a-f hypass.
vdew.
J1,J2.__| 2Z5534A_ _____ JACK, phone________________ o ___ Output for phones.
E S 27Z5533A_____. JACK, 3-cireuit speaker__________________________ Output for speaker.
R31_____ 374565 _____ RESISTOR, fixed: wire-wound; 1,000 ohms +109%,; | Cathode bias,
l1-w; (used in Radio Receivers BC-312-A, and
BC-342).
R31.___. 3Z24623___.____ RESISTOR, fixed: wire-wound; 2,000 ohms +10%;
1-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).
R33._.___ 3Z24531_______._ RE/S2ISTOR, fixed : composition; 50,000 ohms +10%,; | Grid load.
1/2-w,
R64____ | ______. RESISTOR: same as R31; (used in all except Radio | Cathode bias.
Receivers BC-312, BC-312-A, and BC-342).
T2 o . 279760________ TRANSFORMER, audio-output: 4,000-ohm im- | Couples output of second audio
pedance secondary; (used in Radio Receivers tube to phone and speaker
BC-312 through —J and BC-342 through -J). jacks.
279760A_ _____ TRANSFORMER, audioc-output: 250-ohm second-
ary tap; (used in Radio Receivers BC-312-1,
through -N, -HX, and —-NX and BC-342-L
through —N).
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51. Power Supply

| BC-312—(*) is shown in figure 31; figure 32
@. SpeciaL Circuir FEATURES.

The power  shows that used in Radio Receiver BC-342—(*),

supply circuit used in Radie Receiver

Both circuits are conventional.
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Figure 81. Radio Receivers BC-312—(*), power supply schematic diagram.
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Figure 32. Radio Receiver BC-249—(*), power supply schematic diagram.
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b. Parts Dara. b. Parrs Dara.—Continued.
i Referen Signal Cor . e .
R’eyf:‘rgr;?e S':::& Efor?’ Name of part and description Function :y:g ofe ls?:ck N o'PS Name of part and description Function
C78, C79_____. 3D276_ . _____ CAPACITOR, fixed: paper; 3-section, each | Tube heater r-f bypass. L R 279828 ___.____ TRANSFORMER, power: 110- to 120-v, 60- | Rectifier power transformer.
0.01 mf 149,69, ; 400 vdew. cycle primary; 700-v; center-tapped, 100-ma
C89. ... 3D211_ ... CAPACITOR, fixed: paper, 0.002-mf; 250 | Tube heater r-f bypass. secondary; 5-v, 3-amp secondary; 12.5-v,
vdew. 2-9.m1:i seco(nd?zy ;f %{ndt' é2. Ri-vz,o)&amp
________________________ : B I ¢ secondary; (part of Rectifier RA-20). .
©90-- CAPACITOR: same as C89 05;’_'%‘?,2°,;a§§ mpartment heater THSL.________ 229182 .. __ THERMOSTAT: 2.3-amp, 14-v; normally | Oscillastor compartment tem-
C89, C90_____. 3D329________ CAPACITOR, electrolytic: 2-section, each 8 | B supply filter. closed; opens at 111° F; (used only in Radio perature control.
mf; 450 vdew; (part of Reetifier RA-20). Receivers BC-312 and BC-342.) .
DM_______.__. 3H1621( )-_..] DYNAMOTOR: 235-vdew output at 90 ma, | Plate power supbly. THS2 _____.__ 279181 ________ THERMOSTAT: l.lé-amp,- 14-v; normally | Oseillator compartment tem-
12- to 14-v input; (includes Filter FL—-6-6(*); closed; opens at 109° F; (used only in Radio perature control.
(used only for 12-v models). Receivers BC-312 and BC-342).
3H1621( )X .| DYNAMOTOR: same as above with 24- to )

28-v input; (used only for Radio Re-
ceivers BC-312-HX and —-NX.

Fi . __________ 3Z1921A___._. FUSE, cartridge-type: 10-amp, 25-v; (used | Dynamotor and filament cir-
only in 12-v models). cuit overload protection.
F2_ e ____ FUSE: sameas F1________________________ Dial lamp cirecuit overload
protection.
F3. o _____ 321927 ___ .. __ FUSE, cartridge-type: 2-amp; 250-v; (part [ A—c line overload protection.
of Rectifier RA-20).
Fa__ . 3Z1925A______ FUSE, cartridge-type: 5-amp, 25-v; (used | Dynamotor and filament cir-
: only in 24-v models). cuit overload protection.
Fo | FUSE: sameas F4_ . ________________._____ Dial lamp circuit overload
protection.
B £ S 27Z5533A .. _.__ JACK, microphone: 3-¢ireuit___..__._._.__. Remote operation of trans-
mitter.
Il 27Z5534A______ JACK, key e Remote operation of trans-
mitter.
L35 ... 3C227_ . __._ COIL, choke: 14.5 henry; (part of Rectifier | B supply filter.
RA-20).
LM2, LM3____| 225927 _______ LAMP: 0.25-amp; 6.3-v; miniature bayonet | Dial illumination.

base; (used in Radio Receivers BC-312-(*)
and BC-342-(%)).

LM4, LM5____)| 225942________ LAMP: 0.15-amp; 18-v; miniature bayonet | Dial illumination.
base; (used only in Radio Receiver BC-
312-(¥) X).
R38, R39, R40_| 324578 .. _____ RESISTOR, metal-enclosed: 12-ohm; 15-w, | Oscillator compartment heater.

14-v; (used only in Radio Receivers BC-312
and BC-342).

R40___ ... 874620..______ RESISTOR, fixed: composition; 65,000 chms; | B supply bleeder.
2-w; (part of Rectifier RA-20).
R47_ . ____ 3Z4576__._____ RESISTOR, fixed: eomposition; 60 ohms | Filament voltage equalizer.

+109%; %-w; (used only in Radio Receiver
BC-312 to —N).

R5G6 .. 3Z4667___ .. ___ RESISTOR, fixed: molded; 75-ohm; 15-w; | Filament voltage dropping.
(used only in Radio Receiver BC-312-HX
and -NX.,

R85 ... 327256_...____) RHEOSTAT, wire-wound: 75 ohm; 2-w; (used | Dial lamp control.
in Radio Receivers BC~312-L and ~M).
R66 e | ____:| RHEOSTAT:same as R55 (used only in Radio
Receivers BC-312-N and -N X).

2Z7512. .. ___ RECTIFIER RA-20: (complete a-¢c power | Plate power supply.
supply consisting of rectifier tube, PI-type
filter, and transformer). i

RLI._________ 277613__._____ RELAY, antenna: (used in Radio Receivers | Antenna grounding; audio dis-

BC-312 to —N; closes at 7-8 v; 60-ohm d-c abling in late models.
resistance.
RL2______.___ 27Z7641A_ . ____ RELAY, antenna: (used in Radio Receivers | Antenna grounding; audio dis-

BC-312-HX and —-NX); closes at 15- to abling.
18-v 145-ohm d-c resistance.

SOl ... 2728794.1__ .. __ SOCKET, male: 14-contaet____._____________ Power supply; controls cable
connection.
SO2 . _....__ 2727589 .. ____ CONNECTOR: 2-contact; (part of Rectifier | A-c input.
RA-20).
SWI1_.,_._.____ 3Z8131________ SWITCH, toggle: SPST; 3-amp; 250-v______ Send-receive switch.,
SWI13______ om e SWITCH: same as SW1____________________l Oseillator heater switch.
SWI13_________ 3Z8105________ SWITCH, toggle: SPST; 8-amp; 250-v; (part | A-c line switch.

of Rectifier RA-20).
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52. Noise Suppression Circuit

a. When the noise suppression circuit is defective, remove receiver chassis from its case,

b. Rotate the FAST TUNING KNOB counterclockwise until tuning gang is at a position of maximum
capacitance.

I-) ¢. Remove the wire connected between the lug on antenna trimmer C26, and the lug on the insulated mounting
on the chassis below. (The lug on the antenna trimmer is further identified as being connected to a neon lamp.)

d. Disconnect the wire connecting the signal antenna post to the noise suppression circuit at the noise sup-
pression unit housing. This housing is located on the bottom of the chassis near the front panel and between the
oscillator and the first r-f coil sections. -

e. Using a piece of stiff wire as a hook, take the lead disconnected in d above across the front of the oscillator
section and below antenna trimmer C26 to the lug on the antenna trimmer. (This lug is further identified as being
connected to & neon lamp.) Cut off the excess wire and solder lead to lug on antenna trimmer C26.

f. Check alignment of receiver.

. Replace receiver in chassis.
gz. Check performance of receiver.

NOISE ANT SIGNAL ANT.

SIGNAL
coiL

— —  TusIe

Figure 33. Noise suppression circuit, schematic diagram.

2. ParTs DaTa.

R:y‘:ﬂ’;:‘l:' s'::“:"! gﬁ:” Name of part and description Function

125, 1.26, 1L27__] 226845 ____ ___ NOISE SUPPRESSOR ASSEMBLY: con- | Reduces motor ignition inter-

sists of noise, signal, and coupling cvils ference,
(1(1)s)ed only in Radio Receivers BC-312 and
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53. A-V-C and M-VY-C Circvits

The automatic-volume-control and manual-
volume-control circuits of the receiver are inter-
related. Figure 34 shows each of these circuits
in simplified form. The a-v-c filters, resistors,
and capacitors, cathode bypasses, and coils, in-

corporated in the receiver stages (figs. 22
through 26) and controlled by the a-v-c and
m-v-¢ action, have been omitted from this sim-
plified diagram; however, they must be consid-
ered when making a check of the circuits.
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- - o A o
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° |" 70
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005 MFSEC73 7302 2
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Figure 84. A-v-¢ and m-v-¢ circuits, simplified schematic diagram.
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SECTION IX
SUPPLEMENTARY DATA
54. Parts ldentification ponent parts of Radio Receivers BC-312-(*),

The following illustrations are provided to aid  and BC-342—(*).
m identifying and servicing the various com-

Figure 35. Radio Receiver BC-312-D, chassis top view.
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S
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o o . - -
G . . o
- - i o G

Figure 86. Radio Receiver BC-312—-M, chassis top view.
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S

Figure 37. Radio Receiver BC-342—(*), chassis top view.
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3 S ‘S&‘x 2 3
Figure 388. Receiver tube shelf, parts localion.
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Figure 89. First r-f tuning unit, parts location.
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RIO G99 CI00

Figure 40. Second r-f tuning unil, parts location;
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sttt eme

Figure 41.

First detector tuning unit, parts location.
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T0m.

parts locat

it,

R-f oscillator tuning un

Figure 42.
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T

Figure 43. R-f oscillator compartment, parts location.
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Figure 44. First detector unit assembly containing crystal
Jilter, parts location, side view.

Figure 46. First detector unit assembly conlaining crystal
filter, parts location, front view.

Figure 46. First deteclor unit assembly without crystal
filter, parts location.

Figure 49. C-w oscillator unit, parts location.

Figure 48. Second i-f unit, parts location.
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Figure 50. Chassis base, parts location.
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Figure 54. Radio Receivers BC-312-(*) and BC-342-(%), schematic diagram,

2020748 (Faoe p. 68)
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