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RESTRICTED

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

1. Generdl

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

18,000 ke (kilocyeles) 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 switeh 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-
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Figure 4. Radio Receiver BO-342-N, front 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 oceur, all models
of both designs are referred to as “the receiver.”
¢. An a-v-¢ (automatic-volume-control) ecir-
cuit is incorporated in the receiver and may be
used or cut out of the cireuit as needed, by
turning the OFF-M. V. C.-A. V. C. switeh 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 eircuit,
providing a-v-¢ 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 civcuit. In the
M. V. C. position, the receiver is most sensitive
d. A beat-frequency oscillator is incorporated

i 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 piteh of e-w signals.

¢. The receiver is so designed that the indi-
vidual r-f (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 cireuit used in Radio Receivers BC-312—(*)
and BC-342-(*) consists of two stages of tuned
r-f amplifieation; a first detector and mixer
stage; an RFO (radio-frequency oscillator)
stage; two stages of i-f (intermediate-frequeney)
amplification; a second detector, a-v-c rectifier,
first a-f (audio-frequency) amplifier stage; an
a-foutput stage; and a beat-frequeney (or c-w)
oscillator stage, to provide a beat note for c-w
reception. A erystal filter circuit is incorporated
m Radio Reeeivers BC-312 through BC-312-
J, BC-312-HX, and BC-342-(*), but is not
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ro BC-JIZ C AND BC-282 TO MHBCY 1
BC-342C ONLY-
TAL FILTER CIRCUI™ NOTE 2: ALK MARI(D PudsEs FIR'T AUCIO NOTE 4: TUBE JAn—xnts(n’—l)u) USED PLACE
NOTE 2: ﬁgzg |t R‘Bls n%cre‘v'nf s-212 JoEn th RAD'O ©iifIVERS B0-342 OF . AN-6F6(vT—66) IN RAGIO RECEIVERS
TO BC-332-4 AND BC~34i-{ . ,'HZ—J [L} a(-)h‘ 10 BC-312=HX AKD BC=312—MX ONLY.
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TL=1T338
Figure 5. Radio Beceivers (' 312-(%), B 312 4\ and BC-352-(%), block diagram.
used in Radio Reccivers BC-312 1. through  and first a-f amplifier) demodulates the signal,
BC-312-N and BC-312-NX. A\ neise uppres-  supplies a-v-e voltage to the preceding r-f and

sion circuit was used i1 the antenna creait of
Radio Receivers BC-312, BC 312-A, BC-312

C, BC-342, and BC-342 (.
simplified block diagrim of the veceive:,

Fignre 5 =hows a

3. Simplified Circuit Analysis.

Two stages of r-f amplification provide a high
degree of sclectivity and sensitivity at the same
time rejecting interfering signals at intermediate
or image frequencies.  The RIFO stage provides
a local oscillator signal which beats against the
incoming signal in the first deteetor 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-e reetifier

i-f wmplifiers and the mixev stage, and amplifics
the audio component.  IFurther -amplification
is supplicd bwv the a-f output stage. The c-w
oscillator «tze produces an r-f signal which
differs from the i-f signal at an audio frequencey.
The resultant beat note permits ¢-w reception.
The ervstal tilter cireuit, when used, greatly
ereases Lhe seleetivity of the receiver. The
noise suppression filter i the antenna eireuit,
when incorporated, tends to reduce motor
i1 tton interference,  Figure 6 shows a sim-
plilied Minetional eirenit diagram of the recetver,
For detailed functioning of ecircuits, refer to
TN 11 850,
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SECTIQN ]
DIFFERENCES BETWEEN MODELS

4. Functional Differences
Functional differences in Rudio Receivers BC=312—(*) and BC-342 (*) : re listed below:

a. Rap1o Recerver B('-312-(*).

|

I Ogeillntur Noise | Crestal ‘ . |
Radio Receiver e Fond | bt e | e | VRN Deseription

] " heaters tem citeun | !
BC-312_._.._. 12 14 vd-c.... - 80100 ' X X x | 58 ¢ Uses Dynamotor DM-17-A.
BC 312-A. ... __ 12 14 v ¢ __ 50 60 X X X 56 | Uses DM-21-A, -B, -G, -J, -L,

] ' | M, P, and 8.
BC-813-G.______. 12-14 vd-c._.._| 50 60 x | x| 361 Do
BC-312-D__ . _____ 12-14 v d-c 50 60 X | 56 Do.
BC-312 E__...__. 1214 v d-¢ 50 60 . 56 | Dao.
BC-312-F . 12 14 v d-¢ 30 60 [ % 56 ! Do.
BC 312-G._ 12 14 v d-e 50 60 X 36 ! Do.
BC-312-J |12 14 v dee 50 60 x | 36 De.
BC-312-1.._.___. _. 12 14 v d-¢ 50 60 | o6 Dao. (note 1).
BC-312-M__ . ___ |12 14 vd-e 50 60 | .1 56 Do.
BC-312-N. o2 12 14 v d-c a0-60 | U 56 Do.
BC-312-HX__.____ 24 28 v d-c____ . 25--35 ; _____ ! X 48 | Uses Dynamotor DM- 21 CX.
| ‘ (note 2.

BC-312 NX _. .. 24 28 v d-c.. 2585 . __._ L { 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 circuit and first audio cirenit, and all phone jacks are marked PHONES SECOND AUDIO. .

2. In Radio Receivers BC 312 11X and BC' 312°NX, Tube JAN -12A6 (VT 134) is used in place of Tube JAN -
6F6 (VT-66) in the audio output stawe.

3. x indicates model in which functioual difference appeared.

b. Rapio ReEceiver BC-342-(%).

Oscillator comn-| .

Radio Recviver ! External voltage supply Input power pggrm-;l \l"r::‘:;'::‘[“g‘e' C”;,T:lllﬂ"e' W‘elght
BB oo |10 120vac | 100 x x| ox 61. 5
BCG842-A . ool 110 120 v a-c__ ' 100 x X x 61. 5
BC-342-C____._ S_._.1 110 120 v a-c_ oree Fadlis  oewea X x 61. 5
BO-S4%-D-.... ... | 110 120 va-c . . . i e IR x 61. 5
BC-342-¥.__._____._______ P10 120 v g-eo oo 75 .. . | x 61. 5
BC-342-H._.._._.______ | 1100120 vaae.___....__. 750 e e s | x 61. 5
BC-342-J__ . . ____ | 110 120 va-c.._.___.__. s RSO | X 61. 5
BC-342-L (note 1) . ______ 110 120 v a-c_. e, it ol B X 61. 5
BC-342-M_.._ .. .. . ____ 110 120 v a-¢ e i, BN AT R o X 61. 5
BC342-N_ _____ .. _____. 110 120 v a-e. . L 9 s iveeaod st et X 61. 5

Notes 1. In Radio Receivers BC-342-L through BC- 342-N; antenna rela

first audio circuit, and all phone jacks are marked PHONES SECOND AUDIO.
2. x indicates model in which functional difference appeared.

y disables antenna circuit and



5. Design Differences

Design differences in the various medels of the receivers are Listed below:

a. Rapio Recerver BC 312 (%),

| 1 P | w
w | & - < = o] = Z = z
Design differences - : 4 i & é fa '_‘l" : S é é ) 4 & l
: ' L A 7 T4 3 7 ? ? i w0
SR G | Sigl2121% Ik ot I e
el a -3 & & a @ = @ - a -
_____ Y - - =<3 I ‘, ' - —f—— e s ; e B e e e ]
Thermostatically controlled heater in r-f oseilla- :
tor compartme nt removed____ ___ 5 X X X o R A | x b X X X X X
(ilass-inclosed i-f transformers replaced l)y con- ! i
ventional tvpe_____ i3 | Sl X X X X | x X X X X X X
Shielded alternate antenna poxt re plau d l)\ un- I ‘

shielded tvpe_ _ ‘ X X X X i x X x X X x| x
Dynamotor D M- I7 A r(‘pla.(wl bv D21 »( ) X X X X ) X | x X X X X x X
Tube shelf mounted at an angle_ _ - X X X X x | x X X X x x
FAST TUNING dial assembly modificd . __ ¥ LR ox ol wd xR () x| ] X
Shielded alternate antenna post eliminated _ _. X ! s b a e i s | s i ok 2]
Antenna noise suppression eireimnt eliminated.. | X f X X ! X X X X X x
Tube JAN-6F6 (VT-66) replaced by JAN- 12A6 ! [ | i i

(L) F e ey G E S B S e fla e [y IS | [y (il B X
All phone jacks second sudio i TR el R ety et g [ ¢ X X X X
Antenna dl\ahlmg relay also dixables first audio \ |

(1) 1D - i s . eafeee] X X X X x
Oxcillator cmnpartmuxt heat insulator removed i B TR (AN - X K ] R
('rystal filter circuit removed . . - ___________ ! { _ il s X X R e %
Pilot lamp rheostat added. e ! B DR B X C. i PRI B
Steel substituted for aluminum in chassis and | ’ |

housing. ... _____ s sxal {;__ O, S WP G I T o i PP
Paper and ceramic capacitors substituted for { ‘ !

mica________ asn 2 s3] I- S SR X 57 ) (o I x
Audio output transformer ('hanwd to pm\ ide ‘ ‘ : i

either 250- or 4,000-ohm impedanece output___ |- | S5 AR Pt sl K R

| | !
Note X mdchLs model in whlch oh.m;.,u was mcmpomt(‘d
b. Rapio ReckeivEr B(-342--(*).
= 197 (=] e ] Z =
1 = A & | & | & J & & e | oh
Design «lifferenices | = :r‘ | 3", PP l‘q":‘ ‘-l; £ :F i g,
tgi1g121lg8 2 |8IRB1% { %
|e|=l& | |B|R|6& S it
ooty e e S gt e
Thermostatically controlled heater in r-f oscillator compartment ‘ ‘

e e LT A P TSP  So i x x X b4 X X X x
Glassed-enclosed i-f transformers rep!a(-vd by conventional tyvpe b | x x X X x-| X X
Shielded alternate antenna post replaced by unshielded type __. B b X X X X X
Tube shelf mounted at an angle_ ______________ S et = - R X X X X X % I %
FAST TUNING dial assembly modified.. . .. _ .. _. __. . . B x | x x X X X | x
Shielded alternate antenna post climinated _ [ l X T W (R S IR
Antenna noise suppression cireuit eliminated . L. [ ssiteswd| X [ X X X X | x
Tube JAN-6F6 (VT--66) replaced by JAN-12A6 (\ T-13H = ! ! P R anl =t S
All phone jacks second audio. 2 I VS S X ‘ X
Antenna disabling relay also disables first audio cireuit _ R | e 2 et 2% X X
Oscillator compartment heat insulator removed. 1 SRS (g b 2o e e X X I X
Steel substituted for aluminum in chassis and housmg_ e, £ P P g T . 1 s X X X
Paper and ceramic capacitors substituted for mica . P S ‘ A N T B
Audio output transformer changed to provide either 250 or 4,000- | | f

ohm impedance output. __ ... _______________.__ ... _.. g e 1‘i ]| IR [ OV | Y| 15, X

1 ]

Note. x 1nd1ca.tes model in wlnch chnnge was mcorpora.ted



SECTION il
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 repuir of
the equipment in the shortest time possible,
resulting mn 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 Deseription

Screw drivers and = Ascorted sizes.
pliers.

Alignment tools _ _ _

Soldering iron and

Fiber.

solder.
Capaeitor___.____ - 50-mmf; mica; for r-f aligninent.
Resistor_ _ _____.__ i1 300-ohm; noninductive; for i-f

alignment.
Headset or loud- 4,000-ohm impedance.
speaker.
Battery__
Battery cord =
Plug P1.-55 (or  For output meter.

equivalent).

12- or 24-volt.

b. Tesr EqQuirMeNT.

Item Deseription

Signal generator. . . Covering frequencies of 470 ke
for i-f aligniment and 1,500 ke
to 18 me for r-f ahgnment
calibrated or metered output
voltage of approximately 0 to 1
volt, providing a 400 cycle
309 wmodulated and COW
signal.
Audio signal gen-
erator,
Frequeney meter Covering frequencies of 1,500 ke
to 1R me: signal generator fre-
quencey cheek,

[tem Deseription

Voltohmmeter Seasitivity of 1,000 ohins per
volt; measuring a-¢ or d-¢ volt-
ages from 10 to 500 volts, and
resistances from 1 ohm to 15
megohins.

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

Vacunm-tube; measuring a-c and
d-c \()ltugox from 0 to 100 volts.

Voltobmmeter.

Voltmeter

Output meter 4,000-ohm impedance; 100-volt
range,
Tube tester
. CrLeaNING EquirMENT.
ttem ' ])ox(rlptinn
Cleaning fluid_ _ Solvent, Dry-cleaning, Federal
Specification P-8-661a.

Petrolenmn spirits__ |
Brushes. ___ ... | Paint; 4-in,

to 3-in. assorted
sizes.
Pipe cleaners { Tobacco pipe.
Clean cloths ! Lint-free.
Sandpaper_ _1 #0000,

C'roeus eloth.

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 oscillator shield (fig. 13), lift the grid cap,
and pull the tube out of the socket. To remove
the r-f oscillator tnube, 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, unserew the two screws on
top of the chassis (fig. 13.). Turn the chassis



upside down and remove the serew pm from the the leads from the dvnamotor terminal board.

inner hinge.  Swing the dynamotor or reetifier Remove the serew pin from the outer hinge and
assembly away from the panel and disconneet lift the assembly from the chassis.
Lubricant
Capacitor Shaft Bearings P$ T
1 or & drops s
Capacitor Control Worm and Gear GL & =S 29
Clean and coat tunth sparingly \ b
15
D
Tuning Control Shaft Bearing Y,
| or 2 drops T :
\
4 -

Capacitor Control Shaft Bearings

) or 2 drops

Tuning Control Gears GL

Clean and coat teeth sparingly, remove excess.

Tuning Control Shaft Bearings PS /ﬂ,\/\/ \/__/J

| or 2 drops each
TOP VIEW

Band Change Shaft Bearings 107 drops sach

Worm Shaft Bearing 2.3 drops

[0

Band Change Worm and Gear

Claan and coat teeth sparingly.

Tuning Control Intermediate Gear Shaft

| or 2 drops.

GL Tuning Control Gear and Intermediate Pinion

Clean and coat teeth, remove excess.

PS Tuning Control Gear Shaft | or2drops

LUBRIGANTS
PS—OIL,lubricating, preservative, specioal,
U.S. Army Specification 2-120

BOTTOM VIEW GL— GREASE, lubricating, special, Ordnance
Deporiment Specificalion AX'S~637

TLITS36
Figure 7. Lubrication data




10. Cleaning, Inspection, and Lubrication of Chassis

Assembly

a. CLeaNiNG. 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 oscil-
lator settions; 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 ecarefully cleaned, make a
visual inspection of parts and wiring for rust,
corrosion, loose connections, frayed or burned
insulation, 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
of burning. Inspect and tighten all loose tun-

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

¢. LusricatioN. 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

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

b. Insrecrion. Inspect tubes for cracks in
glass or base, or for bent or broken prongs.

¢. TEstiNng. 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. PreELimiNary Inspecrion. Remove dy-
namotor assembly from receiver chassis as
directed in paragraph 9. Remove cover from
dynamotor assembly. Wipe off loose external

Figure 8.

10

Dynamotor parts.



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

b, Creaning (Fig. 8). Do mnot 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 serews 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 brmsh hold-
ers; mark each lead so that it may be conneeted
properly when the unit is reassembled.

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

(3) 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 petrolenm 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 earbon tetrachloride or
cmery cloth on cominutator.

(11) Remove old, hardened lubricant from
the bearings with a small brush and petrolecum
spirits; apply one drop of light lubricating oil.
Work oil in by rotating the bearing.

Note. 1f 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.

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

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

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

(7) Cheek end play in armature (should be
0.005 to 0.015 1n.).

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

grease-

d. Rerracrvext orF Brusmues. Before re-
installing brushes which have been used 1n a
unit, examine cach one for broken or loose
pig tails, bent or burned springs, and exeessive
wear. Low-voltage brushes which are less than
3 inch long and high-voltage brushes which
are loss than Xe-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 scat properly.

¢. Fiter 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.

7. ReassemsLy N HousiNG  AND Finan
TesTiNG. Reassemble the dynamotor in the
housing and connect the leads to the filter pack
connections. Test the dynamotor on avail-
able dynamotor test cquipment for output
voltage, output current, ripple voltage, and in-

11
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Figure 9.

put current.
in the receiver until the checks outlined in
paragraph 14a have been completed.

Do not remount the dynamotor

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 u‘e down and remove the screw pin
from the inner mounting hinge. Swing the rec-

tifier assembly away from the panel. Discon-

12
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Filter F1.—6-(*) and Dynamotor DM-21-(%)

neet the B+ (red) lead from pin No. 7 of the
group-6 terminal board in the receiver.

b. Resistance Cueck. Set the ON-OFF
switch on the rectifier to the ON position.
Turn the OFF-M. V. C -A. V. . switch of the
receiver to either M. V. . or A, V. C. position,
thus closing the input circuit of the rectifier
(fig. 54). The resistunce measured between
the two prongs of sockedt 502 on the rectifier
should be approximately 3 ohms. 1f no read-
ing is obtained, check fuse F3 in the rectifier,
and both switches mentioned above. If the
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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 boavd. 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 (90, or choke L35 shorted to ground.

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

Figure 10. Filter FL-6 (%), components.

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.

¢. Vourage Curck. 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-
oraph 14b have been completed. :

13




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 cirenits at the power input
terminals before applving power to the cquip-
ment, thereby preventing damage to the power
supply. Make the following checks before
attempting to put the receiver in operation.

a. Rapro Receiver BC-312-(*). Leaving
the dynamotor disconnccted 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 sct the
C. W.-OSC. switch at ON while making these
checks,

(1) The resistance between terminals D and
T, the two large pins of socket SOI, 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 (410 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, a short in the wiring of one of the plate
or screen grid circuits, or leakage in capacitor
C50, C61, C74, or C80. If tho resistance is
higher than normal, it indicates #n open screen
voltage dropping resistor. To prevent possible
damage to the dynamotor, correct all abnormal

14

conditions before applying high voltage to the
recelver,

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-
nccted 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-
ticul for Radio Receivers BC-312-(*) and
BC-342—(*).

15. Operating Test

a. Prerararion. Insert all tubes in their
proper sockets, making sure that they are fully
seated.  Conneet the grid caps firmly. Re-
place the dial lamps. Make certain that ter-
minal No. 8 of the group-6 terminal board is
grounded to the chassis.

(1) In Radio Receciver BC-312-(*), replace
the repaired dynamotor in the receiver and
connect the dynamotor input and output leads
(fig. 11). Apply the proper d-¢ (direct-current)
voltage to terminals D and T of socket SOL1.

(2) InRadio Receiver BC-342—(*), reconnect
the filament lead from the repaired rectifier to
terminal No. 5, and the B4 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-c to socket SO2.

b. Testiné Rabpio Receiver BC-312-(*).

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

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



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

(4) Notice 1f the operating temperature of
the dynamotor is too higli. It should not be
too hot to touch after it has been running for a
long period of time.

(5) Measure the low-veltage 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 BU-312 to —-N and 24 to
28 volts d-¢ in Radio Reeeciver 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 board
should be 220 to 240 volts d-c. 1f the voltage
is zero or low, check the receiver for shorted
wiring and shorted or leaky capacitors.

¢. TestiNng Rapio Recerver BC-342-(*)

(1) Set the ON-OFT switch on the rectifier
to the ON position.

(2) Turn the OFF-A. V. C-A. V. C. switeh
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 hetween
terminals No. 5 and 6 of the group-6 terminal

, und the

board should be 12 volts a-e.
abnormal, check the
capacitors C78 and C79.

If the voltage 1s
filament wiring and

(6) Check the dial lamp voltage for a reading
of 12 volts a-¢ between terminal No. 9 of the

group-6 termiral board and ground. No
/(-lzv)
Ej == I [ fiass dasiige
| == Ta
! 3 TERMINAL BOARD

GEN-E-MOTOR

R || | o oeooonyZ XA,

Ao AR
ELPPLNTS I ARP 502
|| P Sy 2T

DYNAMOTOR CONNLCTIONS
TO SCT AT BOTTOM EDGE
OF PANEL

~S@av)

LRt
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Figure 11.  Dynamolor 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 zero or low, check for shorted wiring
and shorted or leaky capacitors in the high-
voltage circuits of. the receiver.
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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

“5 ' . St gm
o

L A

Figure 12

connection; place the wire near the frequency
meter antenna.  Calibrate the frequency meter
according to instructions 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.

. . X - . -
Radio Receiver BC-312-(%), or BC 342=(%), typical set-up for i-f alignment.



ST RF TUBE
s TUBE SHELF

HINGED SEC OF —_ \
R F OSC. SHIELD N

(R F OSC. TUBE INSIDE

SHIELD)

RF 0SC. —
SHIELD

T e

i /
IGANG TUNING CAPAGITOR —/

i, AR SR Asid e

Nty A

Figure 13

17. I-F Alignment

a. PrePaARATION. Set up the recerver and
alighment equipment (fig. 12). Calibrate the
signal generator for a 470-ke 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. (.,
the CRYSTAL PHASING control to OUT,
the C. W.-OSC. switch to OFF, and the VOL.

y

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 sccond i-f amplifier tube and the
output lead from the signal gencrator.

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

(3) Adjust the second i1 transformer ad-
justment serews (figs. 13 and 14) located on
the top and bettom of the transformer for
maximumn output indication,

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

(5) Move the dummy antenna to the grid
cap of the first i-f amplifier tube; adjust the
first i-f transformer adjustment serews 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 serews for
maximum output indieation.

(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 scerews, in the order named, for maxi-
mum output.

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

17




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
cach 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, K, and I¥.
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. PrREPARATION. Set up the receiver and
alignment equipment as shown in figure 15.
Calibrate the sigial generator for a 2,900-ke

2ND. |.F TUBE
SOCKET

2ND. LF.
TRANSFORMER
TUNING

2ND. DETECTOR
TUBE SOCGKET—&

GRP. 6 TERM. BD.

Figure 14.
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1ST LE. TRANSFORMER TUNING
Xu\st I.F. TUBE SOCKET
. GRP.2 TERM. BD.

OFF—M.V.C.—AV.C. SWITCH

signal (par. 16). Set the receiver BAND
CHANGE switch on band A (1,500 to 3,000 ke),
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 kc.
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 connect 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) Conneet 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) Conneet a short length of insulated wire
to the anteuna connector of the frequency
meter: insert the other end of the wire into the
r-f oscillator compartment near the stator

i A T

~IST DETEGTOR STAGE

/——2ND R.F. STAGE
IST. RF. STAGE

1

TR em———— PSS i

— OSCILLATOR |
SEGTION |
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Figure 15.  It-f oscillator alignment, typical set-up.

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 serew ad-
justment.

(7) Repeat the above procedure with each
band trimmer, using the following signal
generator, receiver dial, and frequency meter
settings:

Signal gen- i
erator (kc) | Dial (ke)

Frequency

Band trimmer meter (ke)

A 2 : 2, 900 2, 900 3, 370
B = 4, 900 4, 900 5, 370
(S 7, 850 7, 850 8, 320
e A 11, 000 11, 000 10, 530
| — . 13, 750 13, 750 13, 280
A - 17, 700 17, 700 17, 230

19. R-F and First Detector Alignment

a. GeNneraL, 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. PrEpaRATION. Set up the receiver and
alignment equipment as shown in figure 16.
Calibrate the signal generator for a 2,900-ke
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.-0OSC.
switch to OFF, CRYSTAL PHASING control
to OUT, the VOL. control to maximum, and the
receiver dial to 2,900 ke. Remove the shield

plate covering the r-f and first detector adjust-

ment serews on the rear of the chassis: loosen
the adjustment serew locknuts.

¢. ProceEpurs,

(1) Attach the signal generator ground lead

19




Frgure 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 attenuator 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. Reduee 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.

(56) 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 | frequencies Band trimmer frequencies
(ke) | (ke)
Al 2,900 | Doecooo._..| 11,000
B. | 4, 900 Bl s oo S 13, 750
Grrusssosas 7, 850 ) D 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



the inductance, making the resonant frequency

higher; moving the single turn out of the coil
form increases the inductance, ma.kmg the
resonant frequency lower.

20. C-W Oxcillator 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. switchto M. V. C.or A. V. C. and the
C. W.-OSC. switch to ON. 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. Procepure. 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. PrREPARATION. Set up the equipment
(ig. 12). Calibrate the signal generator to
470 ke (par. 16). Set the OFF-M. V. C.-
A.V.C.switch 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) Conneet the dummy antenna (300—ohm
resistor) between the grid cap of thé 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-kc signal into
the receiver; rotate the CW-OSC ADJUST
control until a sharp, shrill note is heard.

(3) Turn the CRYSTAL PHASING contral
counterclockwise (away from OUT) until &
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 ke 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.

g1




SECTION VI
DETAILED TRCUBLE-SHOOTING PROCEDURES

99. 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 serew 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 clieck was last heard and the potut of no
response.

23. Checking Avudio Circuit

a. TEstT AND INDICATION,

(1) Set the receiver OFFNL VoC AL V. C
switch to A. V. C,, the C. W.-O=U switeh to
OFF, the CRYSTAL PHASING control to
OUT, and the VOL. control to maximum cloek-
wise position (maximum vohine). )

(2) Connect a heads:t or speaker to the re-
ceiver.

(3) Connect the ground lead of the andio
signal generator to the recciver chassis.

(4) Feed a signal from the audio signal gen-
erator through a 0.01-mf (microfarad) capue-
itor to the diode detector plate 1pm No. 4 of
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the second etectar 'ube). A loud, clear signal
«will be heard if the wudio circuits are function-
ing properly,

(3 U a wenk 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
audic stages, boginning with the last stage and
continuing until the defective or inoperative
stage 1s located.

b. Locanization, If a stage is defective,
refer to the paragraph covering the stage under
test (see. VIHL). Trace the trouble to the
defective part or parts by resistance and voltage
checks.,

24, Use of Stage Gain Charts

The stage guin charts list minithum and maxi-
mum inpul 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 stuges. 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

waln.



a. R-F Staae GaIN CHARTSs.

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 oulpul meler
reads 3.3 volts or less, with the VOL control at maxi-
mum and the modulation of the generalor off, leave

b. I-f STace GraIN CH_ART.

8ignal 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 (mlcrovolts) =
Band Fre&l;e)ncy PR et i - Volumelcontrol Output
Min Max i Min ‘ Max ‘ Min Max Min Max L ré-i;%‘ﬁ\rg
s - ‘ - i
A 3, 000 15 | 8.0 | 9.0 |11 11 13 70, 80 6.3
B 500 | 1.1 | 42 | 75 | 95 11 13 75 85 ' 6.3
C 8, 000 .0 4.0 6. 5 8. 5 11 13 * 90 7100 6.3
[— 3 ———— z (See note) |——
D 11,000 | .0 4.0 | 4.5 6. 5 25 27 80 90 6.3
E 14000 | 0.5 | 40 | 35 ! 6.5 20 | 22 70 | 80 } 6.3
= - S—— S T
F 18, 000 ‘ 1.O ' 4.8 5 3.5 29 31 85 95 6.3

the VOL control set at maximum. 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.

Signal genera-
tor freqt;ency Signal generator output connectlon
(ke
470 | First detector control grid

First i-f control grid____
Second i-f control grid_.

25. Signal Substitution 2

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) Connecct a 4,000-ohim, t-watt (£5 per-
cent) resistor across the 4,000-ohm secondary
of transformer T2.

(3) Connect a vacuum-tube voltmeter across
the 4,000-ohm resistor. (An output meter with

8ignal generator output (mi.

a 4,000-ohm input impedance may be used 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),

s Volume contro] setti { Output meter
— — setting | reading (v)
Min., Max. ,
9 1| Maximum _ _ 6.3
600 700 | Clockwise RO 6. 3
11, 000 13, 000 Position.. . S 6. 3
I

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

(3 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. 1If the gain of that stage is still low,
make a 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 InpIcATION. 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 recciver OFF-M, V. C. switeh to
M. V. C, the C. W.-OSC. switch to OFF, the
CRYSTAL PHASING control to OUT, and
VOL. contrel 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) Conpect the signal generator (micro-
volter) output lead to the other end of the
50-mmf ecapacitor, and connect the ground
lead to the receiver chassis.

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

(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 Individval Stage Gain

Stage guin 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 ealculated as follows: The value 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

JAN-6CH JAN-6KT JAN-6K JAN-6K7 JAN-6K7
RF. 0SC. IST. RE, 2ND %.F] IST. LF. 2ND IF.
(VT-65) (V1-86) (VT-86) (VT-86) (VT-86)
6C5 Stﬂ 6K7 6K7 6K7
i | |
: Sa t
1 J = 6.8 = = o8- =
% ' KSMAI r Kmn
a8 H )
ﬂ r KAT] ! "o @ "6 n" 3
: o P
s " Faon 61 26MEG Ris0a &
i G . 35MEG
P p 95 s g0z J
i 23% 226 250000 25000a
G, Cayru P0G 6, Cyueg
25900 4000 -
h
[ 2
i 1000a 6506000
a8
Gy,
L HT 0 s
11500n
TOF OF SOCKRETS
RECENVER CONNECTED TO 14 VOLT D.C. POWER SOURCE.MCW. POSITIONVOL CONTROL MAX P ‘ T !
ALL VOLTAGE MEASUREMENTS TAREN WITH A 1000 OHM PER VOLT ME TER ROM TOP OF SOCKETS AUDIO QUTPUT C-W,. 0SC, 2ND DET. AYC.
ALL VOLTAGES SHOWN ARE TO CHASSIS FROM POINTS INDICATED, CNCEPT HEATER VOLTAGES ARE (V1-66) (V1-65) IST AF. AMP.
WEASURTD) BETWEEN TERMINAL 2 AND7 6F6 6C5 (v188)
A R-F OSCILLATOR CATHODE TO CHASSE:  BAND A 28 YOLTS. JAN-6F6 JAN-6CS 6R7
BAND B 20 VOLTS. JAN—-6R7
BAND C 12 VOLTS,
BAND 0 0 voLTs
BAND € 0 LTS
ND 0 VoLTS. RESISTAMCE MEASURE MyC.-
t R-F QSCILLATOR PLATE ) CHASSI®  BAND A - - 105 VOLTS. AT u;."c{fexcm rga"'&'a‘u‘w’i&'a’%fo(::‘v':é‘;i'&‘?
BAND B 1% VOLTS SUPPLY DISCONNECTED, YOL CONTROL AT WMAXMUM,
BAND € 105 yOLTS CW.-0SC AT ON, BAND CHANGE SWITCH ON BAND A .
8AND O 80 VOLTS
BAND £ 90 VOLTS L1348
BAND § 95 VLTS

Fagure 17, Kuatio Reseiver
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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 thie signal genecrator to the antenna
terminal of the receiver.

(3) A high-pitched tone should be heard U
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 decrense
until no signal is heard when the CW-OSC

ADJUST control arrow reaches the horizontal
position.

b. Locavization. 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 isclate 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 vertieal position, the c-w
oscillator is not aligned properly. Realign as
dirccted in paragraph 20. ‘
29. Checking Crystal Filter Operation

a. Test aNDp INDICATION.

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

(2) Connect an antenna and a leadset to
the recciver 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.

RF 0SC. IST. RF 2ND RF. 15T DET, 1ST. LF. ND LF,
(VT-65) vVT-86) vT-86) (VT-81) WI-ta) VT-86)
65 6K7 6K7 6L7 ER7 6K7
JAN-6CS JAN-6KT JAN-GKT JAN-6LT JAN-6KT JAN-6K7
! ! .
——d
1 Y [ 4.0
6.8 ; D @
5 k4.2 |
46,750 00a| |
6 @ N H H
N5%00a O Q ] &
a3 G 6.8 P |
R | 7, WA ) A
B L i n95°z Gy 6HSMEC»,' 36{’! 0y 3 39MEG. C’zau & V1M
25000 25,0000 104
2300
6
200,000 10
Pyt c0a
M N L
S | : I
0
( 8.4 = —‘“
1000n oy X ©50,000n
15.0 28
L ) b [ 11,150, H =
G
2 0 0.8
= 245 ;
TOP OF SOCKETS M Py, feon ; ;
{1500 oo @ 2 |
0n |
G H A
T 250,000n
1
i ]
RECEIVER CONNECTEO 10 28 VOLT D.C. POWER SOURCE. M.C.W. POSITION, YOL. CONTROL WMAXIAAL, {
ALL VOLTAGE MEASUREMENTS TAKEN WITH A 1000 OHM PER VOLT METER FROM TP OF SOCKETS, AUDIO QUTPUT C-W.0SC. 2ND DET. AVC.
ALL VOLTAGES SHOWN ARE TO CMASSIS FROM POINTS INDICATED, (VT- 134) (VT -65) I1ST AF. AMP.
EXCEPT HEATER VOLTAGES ARE MEASURED BETWEEN TERMINALS 2 AND 7, 1248 6CH (VT 88)
EXCEPT VT-133 VOLTAGE ACROSS VT-134 RTATER IS 14 10 (5 VOLTS D C JAN-I12R6 JAN-6CS 6R7
4 R-F OSCILLATOR CATHODL TO CHASSIS BAND A ©248 JAN-6R7
BAND 8 16.0 i
BANOC 10.4
BAND D g RESISTANCES MEASURED WITH OFF - MV.C.- A.V.C. SWITCH AT
BANDE 0
A g YL, zr%r TOR comm.’ c,m? "(}v.%mcn suwﬂ
TR OSCILATON PLATE TO CHASSIS.  BANDA 112 L Tt e o e . .
s ' :

Figure 18.

TL -17549

Radio Keceivers BC-312 HX and NX, roltage amd resistiance measuremends af fuhe sockels.
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Figure 19 Radio Receiver BC-342 (*

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

b. LocarizaTioNn. When no response is heard,
follow the procedure outlined in paragraph 25h
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 & 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.
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), voltage anid resistance measiurements at tube sockets.

Insert the tube v its proper socket and measure
Avoid
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.

the voltage at the other end of the wire.
shorting the wire to the chassis,

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 instrueted. 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 1s 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.



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
cheek, make at least the signal-to-noise ratio
test, the modulated-continuous-wave sensi-
tivity test on M. V. (. and the Operational Test;
also make such other of the following over-all

. "
h’_; - ¥ sl A 3 o vl

Figure 20. Final testing, typical sel-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).

j e
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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 reeciver and test
as shown in figure 20

(2) Connect one lead of 2 50-mmf{ eapacitor
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 & 4,000-0chin non-
inductive resistor across the output of trans-
former T2; measure the output across the
resistor.

(5) Turn the receiver VOI.. control to maxi-
mum, the OFF-M. V. C.-A. V. C. switch tc
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 ov put luc er.

(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. control 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
Establish the

Cuipment

a. PREPARATION. 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-

28

volts required to produce the 6.3-volt resding
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) te (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 tc A. V. C. and repeat the above
procedure. The sensitivity on A V. C. should
ulso fall within the limits given in the chart.

c. M cW SEI\SITIVITY CHART
e e —————
Slgnal generator output nec-

essary to produce output

| , meter reading shown (mi-

Rand | b crovolts) Ougg.}’dtigg‘“"
Normal Maximum [

A f 15| 40 | 7.5 6.3
----- 1 3.0 | 2.75 6.0 | 6. 3
B { 3.0 4.0 60 6.3
5.0 | L6 | 41! 6.3

¢ % 50 | 2.0 4.0 6.3
] 8.0 1.0 4.0 6.3

D {f 80| 2.4 | 4.0 | 6.3
————— 1 1no! 2.0 | 4.0 | 6.3
I I 11. 0 1.0 | 40| 6.3
i: 1 14. 0 .75 40 6.3
- j 140 | 2.5 | 4.0 6.3
: L 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. Tesrt.

(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 bzlow the band on which
it was previously set. Do not change the cali-
bration.




(3) 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 switeh
to the original setting (calibrated at 2.2 me).

(6) 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 produce output-meter
reading shown

(microvolts) Output meter

Frequency |
Band (me) |

.. i reading

| Normal Maximum |
R - i = S o —
A . 2.2 | 1.0 3.0 6.3
B l 4.0 1.0 3.0 | 6.3
Co__._| 6.5 1.0 3.0 6.3
D._... 9.5 1.0 30 6.3
I i 12. 5 1.0 3.0 6. 3
] 16. 0 1.0 3.0 6.3

|

36. Crysta! Filter Sensitivity Test

a. PREPARATION.

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

(2) Turn the signal gencrator modulation off.

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

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

h. Trsr.

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

fo1ution: Leave the VOL control at maxi-

8207 —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 ofl scale.

(2) Tune the generator for maximum output
mdication at the frequency which produced the
smuller of the two peak readings in step (1)
above.

(3) Vary the setting of the CRYSTAL
PHASING control to produce a8 minimum out-
put indication,

(4) Retune the generator to produce a maxi-
mumn 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 gencrator in microvolts is the
crystal sensitivity of the recciver at 1,500 ke,
and should be within the limits designated in
the crystal filter sensitivity chart (¢ below).

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

¢. CrystaL Firurer Sensitivity CHART.

- Rignal generator output
which should produce out-

out meter reading shown

Band | Check point : Output meter

frequency micro\‘plts) | ronding
i i Minimum Maximum
—_— | |_ — a— ] — — | e
A 1, 500 | 6.0 10. 0 | 6.3
A 2, 200 50 | 7.0 6. 3
A . 3, 000 5.0 | 6.0 6.3

37. Selectivity Test
a. PREPARATION.
(1) Establish the signal-to-noisc ratio (par.

33) at the first check frequency (2,000 ke)

designated in the over-all selectivity chart

(c below).

b. Tesrt.

(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.
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(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

C. OVER-ALL SELECTIVITY CHART.

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

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

Baod quency (ke)

Check point fre- { W

o

Signal generator frequency settings above and below check point frequen-
civs which should produce an output meter reading of 8.3 volts

band width

| Normal band width | Minimum
(k | (ke

Maximum band width
e) (kc)

{1,993 2,007

A 2, 000 1, 995-2, 005 1, 990-2, 010
i e R T 4,000 3 992-4,008 3, 9954, 005 1, 990-2, 010
= SR T T 6000 5,991-6,009 5, 995-6, 005 1, 990-2, 010
I ey T 70,000 | 89949003 | 8 995-9, 005 1, 990-2, 010
5 T T TTi2,000| 11,092-12,008 | 11,995-12,005 |  11,990-12,010
S Sy e e e e S 16,000 | 11,904-12,006 | 11,995-12,005 | 11,990-12, 010

38. Dial Deviation Test

a. PrEPanatioN. Leave the equipment Yset
up as directed in paragraph 37a (1).

b. Tesr. :

(1) Tune the receiver dial accurately to the
first chieck point frequeney 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.



(4) Repeat steps (1), (2), and (3) at each
check point frequency shown in the chart.
¢. DiaL DeviaTioNn CHART.

|
F Deviation limits
Band Check point Ire- | above and below

quency (ke) check point fre-
quency (ke)
1, 500 15
T e e 2, 200 15
(t 3, 000 15
' 3, 000 15
|~ NG { 4. 000 15
5, 000 15
F 5, 000 15

| e | 6, 500 19.5
8, 000 24
| [ 800 24

[ S e 9, 500 28. 5
ll 11,000 | - 33
' 11, 000 | 33

[ S S ‘ 12, 500 | 37.5
| 14,000 | 42
| ( 14, 000 42
LR~ 16, 000 48
’l 12, 000 54

39. Output Overload Test

a. PrREPARATION. 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, inecrease the
input from the generator until the first peak
output indicntion is produced on the output
meter. An apjproximate 150-microvolt input is
required o give an output reading of approx-
imately 69 volts.

(2) Turn the OFF-\1. V. C.-A. V. C. switch
to A. V. (C

(3) Increase the venersto cutput until a new
peak reading is cttained om rhe output meter,
An 800- to 909-riicravelt ing at is required to
produce an outpirt o apprexiuately 70 volts.

Note.  The reading obtained in the
A. V. C. position must no', ciffer materially from
that obtained i the M. V. C. position, if the
a-v-¢ circuit is functioning properly.

.’rl")ll\

40. Operational Test

After completion of all preceding tests, give the
receiver a final operational test. Place the
receiver in its cabinet, fasten the serew 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 VIII ,
INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

41. Antenna Circuit

a. SpeciaL.  Circuir Featurks. The re-
ceiver antenna circuit is a conventional multi-
band tuned-input circuit 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 recciver.

SIGNAL ?
ANTENNA
O_*
J
RL} OR RL2 CONTACTS
i 3-|25mr
0 .05 MF s ﬂ
\%‘mfu
AUDIO c2
DISABLING “TO0MMF
CRCUIT B
(SHOWN W:
DASHED)
IN RADIO
RECEIVERS 3
BC-3i2:LTON -
324 5-T00MMF
BC-312-HX R
AND -NX )
ca
3-50NMF
D
'} s 100 MF
2 "c10| .
70 CONTROL GRID
. OF FIRST R-F TUBE
L . llZSWF_
—AEL
ANT.
ALIGN.
NOTE: D-G RESISTANCE
OF EACH COIL LESS
THAN i OHM.
NI CAPACITOR
PART OF BAND CHANGE SWITCH TOREESARY
TLI?T520

Figure 21.
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b. Parts Dara.

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

(&) [Fatte 3D289_.______ CAPACITOR, variable: air; 7 plate; 3- to 25-mumf:
(part of first r-f unit assembly).

C2 .| 3D291___.____ CAPACITOR, variable: air; 27 plate; 6- to 100-mmf;
(part of first r-f unit assembly).

{5 S I - oy CAPACITOR: sameas C2.. _______ ___

C4_____ | 3D290___._ CAPACITOR, variable: air; 14 plate; 4- to 50-minf;
(part of first r-f unit assembly).

L& N e LA CAPACITOR: sameas C4___~

(] e CAPACITOR: same as C4 25 e

C25..__. 3D294_ . _____ CAPACITOR, fixed: silver mica; 125 mmf £ mmf;
(part of first r-f unit).

C26_.._.| 3D293___.___ CAPACITOR, variable: air; 10- to 210-mmf

C27__.__| 3D284_ . ____ CAPACITOR, fixed: paper; 0.05 mf + 109, ; 400 vdew.

U238 3D2D. o CAPACITOR. variable: air; 13- to 226-nnf: (one of
4 sections); (part of gang tuning capacitor),

Cl101.._.| 3D266_____. CAPACITOR, fixed: mica; 100 muuf + 149, —6%; 250
vdew.

Wik o 3C1083._____ - | COIL: (part of first r-f unit assemblv)____

) b 3C1083-3___. COTL: (part of first r-f unit assembly)_ __

I8 . .. 3C1083-6___ .. COIL: (part of first r-f unit assembly)_____.

) A 3C1083-9 . ___ . COIL: (part of first r-f unit assembly)___

Lo 3C1083-12_____ COIL: (part of first r-f unit assembly)___

Ll 3C1083-15_____ COIL: (part of first r-f unit assembly) __

LM1.____| 2Z25893________ LAMP: neon lamp assembly___ -

351 ) U] (P RELAY BK-13: (see power supply eircuit) . _ .

R el — s RELAY BK-41-A: (see power supply circuit) .. __

SW2_._.| 328310-2_____ SWITCH: single-rotor, 6-position; ceramie-section;
(part of band change switch) ; (part of first r-f unit
assembly).

SW3a____ | ... __ SWITCH: same as SW2___._________

2C4342N/A2 FIRST R-F UNIT ASSEMBLY : consists of capaci-
tors C1 to C6, and (25, coils L1 to L6, switches
SW2 and SW3, and terminal hoard assembly,
mounted in aluminum box: (used in Radio Re-
ceivers BC-312-F, —-N, ~HX, and ~-NX and BC-
342-F and -N),
2C4312M.1/T2.| FIRST R-F UNIT ASSEMBLY: same components

as above; (used only in Radio Receivers BC-312-7,
=L, and =M and BC-342-J, -, and ~\).

¢. REMOVAL AND ADJUSTMENT OF ANTENNA

RELAY.

(1) Unsolder the

lead.

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

(3) Remove ncon lamp LMI1 from its clip.

(4) Remove the relay cover by pulling it
The relay cover clips to
the relay base and requires a little pressure

outward,

then up.

to remove.

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

620207°—45— 4

connecting
antenna alignment capacitor C26; tag each

Function

Band A, first r-f trimmer.
Band B, first r-f trimmer.

Band C, first r-f trimmer. -
Band D, first r-f trimmer.

Band E, first r-f trimmer.

Band F, first r-f trimmer.

Bands D, E, and F: first rf
padder.

Antenna tuning,

First r-f bypass; balances ecir-
cuit with that of other r-f
stages.

First r-f input cireuit tuning.

Couples tuned circuit to eontrol
grid of first r-f amplifier.

Band A, first r-f tuning.

Band B, first r-f tuning.

Band C, first r-f tuning.

Band D, first r-f tuning.

Band E, first r-f tuning.

Band F, first r-f tuning.

Antenna coil overload protec-
tiow.

Antenna  and  audio circuit
disabling.
Antenna and audio eireuit
disabling.

Band change; connects antenna
to proper coil.

Band change; connects proper
coil to tuning capacitor.

(@) Adjust the contact clearance of Relays

BEK-13 and BK—41-A by loosening the locknut

leads from

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, tlicre
should be between 1/64-inch and 1/32-inch space
between the armature and the pole piece when
the eontacts 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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() Replace the entire relay if the contacts
or contact springs are damaged or if the coll is
defective.

d. RemovaL or R-f Tune SHEeLF.

(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 shielf base.

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

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

e. Removar or Firsr R-rF UNit AsseuBLy.

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

(2) Remove the setscrew from the band
switeh 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
tirst 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.,






42. First R-F Amplifier

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

b. VortaGe AND RESISTANCE MEASURE-
MENTS. The voltage and resistance measure-
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; conneet
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.

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

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

RADIO RADIO « RADIO
ISTRF RECEIVER RECEIVER RECEIVER
JAN-GN;m BC-3M2TON  pc-312-HX  BC-342-(%)
AND NX
TERMI- VOLTS TERMI- VOLTS TERMI- VOLTS
NAL NAL NAL
2 A 2 A 2 A
3 225 3 236 3 2%
= 4 30 4 95 4 100
Gy IISMEG. 7 A ? A 7 A
L] 4.2 8 4.2 8 4.2

TOP CF SOCKET
MNOTE: A — HEATER VOLTAGE MEASURED BETWEEN TERMINALS 2 AND 7.

THE YOLTAGE SHOULD BE APPROXIMATELY'
6,8-7 YOLTS FOR ALL TUBES.

)JAN'SK‘I

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

(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 resistanee check to isolate the defective part.

(2) Resistance measurements.

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

(b) 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.

3-25MME
€32 V—J“‘—i
0 osw-L: ! n

g

I!MH!F 5
C33  T0 CONTROL

SW4

Q05 MFIC3| -
B¢

Fig;re 22. First r-f amplifier, schematic diagram.

’F =
- €34
13:226
Y
y PART OF 4= GANG
L“l“"“‘""‘”‘_“‘_“‘_—"_'_"""J TUMNING CAPACITOR
PART OF BAND CHANGE SWITCH
» SEE PARTS DATA
NOTE © O-C RESISTARCE OF EACH COIL LESS THAN THAN [ OHM.

TL-17521



e. ParTs DarTa.

R:,.’::- Signal Corps MName 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.
(i L e | (JA%ACITOR: sameas C8___ Band D, second r-f trimmer,
G0 BD200 - i CAPACITOR, variable: air; 14 plate; 4-to 50-mmf; | Band E, second r-f trimmer.
(part of second r-f unit assembly).
vt huas coven i CA?’ACITOR: 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 — ML,
00 O B A O | CAPACITOR: same as C10 ____________ i -| Band F, second r-f trimmer.
C29____ | 3D195.______ “KAPACITOR, fixed: paper; 3-section, each 0.05 mf, | Cathode r-f bypass.
+-14%,-6%,; 300 vdew. .
G M (N . CAPACITOR: sameas C29_  __ : ,_l Sereen r-f bypass.
Lo+ L R CAPACITOR: sameas C29____________ 77" --| B+ supply rf byphss: com
. bineswith R5 to form afilter to
prevent interstage coupling,
GI2. .. 3D284. .. __ _. CAPACITOR, fixed: paper; 0.05 mf -+ 10%; 400 | Plate r-f bypass.
vdew.
€33___._ 3D266________ CAPACITOR, fixed: mica; 100 mmf +4%. —6%; | Couples tuned input eireuit to
250 vdew. . control grid of second r-f tube
C34.____| 3D292_______ CAPACITOR, variable: air; 13- to 226-mmf; one of | Second r-f input eircuit 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
(part of second r-f unit assembly), padder.
(61 - S [ (‘AEI)’ACITOR: sameas C32_____ Sy --| Combines with R4 to form an
a-v-e filter for r-f. j
| & ENS. 3C1083-1______ COIL: (part of second r-f unit assembly) o oo o Band A, second r-f tuning.
B8 3C1083-4______ COIL: (part of second r-f unit assembly)__.________ Band B, second r-f tuning,
L9______| 3C1083-7____ . COIL: (part of second r-f unit assembly) _____ Band C, second r-f tuning.
L10._-.. 3C1083-10_____ COIL: (part of second r-f unit assembly) ___________ Band D, second r-f tuning.
Bl 3C1083-13_____| COIL: (part of second r-f unit assemblv) ___________ Band E, second r-f tuning.
L12_____ 3C1083-16_____ COIL: (part of second r-f unit assembly)__________ | Band F, second r-f tuning.
! -1 3Z4564________| RESISTOR, fixed: wire-wound; 500 ohms +10%;1-w_| Cathode bias.
R2. ____| 3Z4569_______ RESISTOR, fixed: composition, 60,000 ohms +10%; | Screen voltage bleeder.
1/2-w. .
R3______ 374549 ________ RE;’SISTOR, fixed: composition; 40,000 ohms + 10%:; | Secreen voltage divider.
1/2-w,
R4______ 324572 ___ R.EE"ISE‘OR,3 fixed: composition; 100,000 ohms | Part of a-v-c filter (see C102),
+109%: 1/3-w.
)} 5, .| 3Z24567______ __ RESISTOR, fixed: composition: 1,000 ohms +10%,; | Part of B+ supply r-f filter
1/3-w; (used in Radio Receivers BC-312, BC- (see C31).
312-A, and B(C-342).
3Z4525._______| RESISTOR, fixed: composition; 1,000 ohms + 109;
.1/2-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).
R563____ | 324573 _______ RESISTOR, fixed: composition: 2 meg +£10%; 1/3-w | First r-f tube control grid load.
SW4____| 3Z8310-2______ SWITCH: single-rotor, fi-position; ceramic-section; | Band change; connects correct
(part of band change switch); (part of second r-f coil to tuning eapacitor.
unit assembly).
) . -| BWITCH: 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 C100, coils L7 to Li12,
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 SEcOND R-F UNIT ASSEMBLY.  the second r-f tube, and one to the plate of the
(1) Follow the procedure outlined in para-  first r-f tube. There are also two connectors
graph 4le (1) through (5). on the rear of the unit to which are connected
(2) Unsolder all wires from the top and rear  the a-v-c_bus and the high-voltage supply.
of the unit. Four wires are attached to con- Tag all wires when removing them.
nectors which protrude through the top of the (3) Remove the four flathead screws from
chassis; one wire connects to the variable gang  the top of the chassis above the unit; lift out
capacitor, one to the chassis, one to the grid of  the unit.
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43. Second R-F Amplifier

a. SpEc1AL  Circurr Fearures. The re-
ceiver second r-f amplifier is conventional. For
data on the a-v-c and cathode bias circuits, refer

b. VoLrAGE AND RESISTANCE MEASURE-
MENTS. The voltage and resistance measure-
ments shown in figure 23 are made in the manner
and under the conditions listed in paragraph

to paragraph 53. Refer to the recciver sche-  49p.
matic diagram (fig. 54) to check the B+ bus.
2ND. R.F JAN—GMJ (,39:
(V1 - 86) 0.05MF g
FROM (33 1
N i
€38 40,000 n.
0.05MF
% =
”o'?uzT osuF A 000 0
AYC CATHODE
BuUS
€48 10 coNTROL
Va6 oF Wesy
DEVECTER TORE
17
Cll B
o.osuI

NOTE :

1 PART OF BAND CHANGE SWITCH
DC RESISTANCE OF EACH COIL LESS THAN 10HM.

RADIO
RECLIVER

- RADIO RADIO
H RECEIVER RECEIVER

BC-312TON BC - 312-Hx amaWt BC - 342 - (%)
TERMH- YOLTS  TERMI- YOLTS  TERMI- VOLTS
NAL NAL NAL
2 A 2 A 2
o 3 225 3 238 3 250
Gp G, CJIOMEG. 4 90 4 9% 4q no
25,000 0. 7 A 1 A 7 A
TOP OF SOCKET 8 4 8 49 8 43

NOTE: A- HEATERS MEASUKED BETWEEN TERMINLS 2 AND 7,
THE YOLTAGE SHOULD BE APPROXIMATELY
€.5-7 YOLTS FOR ALL TUBES,

Figure 83.  Second r-f amplifier, schematic diagram.

¢. Parts DaTa.

T - 47522

Refer- X
ence Signal Corps Name of part and daescription Function
stock No.
symbol
(€] cnigB 3D289. ______. CAPACITOR, variable: air; 7-plate; 3- to 25-mmf{; | Band A, first detector trimrmer,
(part of first detector unit assembly).
Cl4.____ 3D291________ CA%ACITOR, variable: air; 27-plate; 6- to 100-mmf; | Band B, first detector trimmer.
(gart of first detector unit assembly).
C15 e, CAPACITOR: same as C14___________________. Band C, first detéctor trimmer.
CI6. . . _ 3D290__ . ____. CAPACITOR, variable: air; 14-plate; 4- to 50-mmf; | Band D, first detector trimmer.
(part of first detector unit assembly).
6y (O i CA%ACITOR: sameas C16____________________ __ Band E, first detector trimmer.
R e ey 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.



¢. Parts Data.—(Continued.

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

C36__.__| _ __________._ ‘ CAPACITOR: same as C35 Sereen r-f bypass.

C37_ | .. CAPACITOR: same as C35_. __________ "~ 7°°°~" B+ supply r-f bypass, com-
bines with R11 to form filter
to prevent interstage cou-
pling.

C38.___. 3D294 . ___ CAPACITOR, fixed: silver mica; 125 mmf4 1 mmf; | Bands D, E, and F;.first de-

(gart of first detector unit assembly), tector padder.
C39_____ 3D284__ ______ CAdACITOR, fixed: paper; 0.05 mf+10%: 400 | Plate r-f bypass.
vdew.
C45_____ 3D266_ . ______ CAPACITOR, fixed: mica; 100 mmf+14%,--6%: | Couples tuned input eireuit to
250 vdew. control grid of first detector
tube.
C46_____ 3D292_ _______ CAPACITOR, variable: air; 13- to 226-mmf; one of | First detector input cireuit
4 sections; (part of gang tuning capacitor). tuning.

Co9 | .. CAPACITOR: same as €39 ___ Combines with R10 to form an
a-v-c¢ filter for r-f,

L13.___. 3C390 - COIL: (part of first detector unit assembly) _______| Band A, first detector tuning.

I.14_____| 3C390-1 - COIL: (part of first deteetor unit assembly) .. __ Band B, first detector tuning.

L15_____ 3C390-2___ | COIL: (part of first detector unit assembly) _ Band C, first detector tuning.

L16.____ 3C390-3_____ | COIL: (part of first detector unit assembly) B Band D, first detector tuning.

L17_____ 3C390-4____ COI1L: (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_.____| 324573 . _ | RESISTOR, fixed: composition; 2 meg310%; 1/3-w.| Becond r-f tube control grid

‘ load.
R7_.___ | 374564___ _____ RESISTOR, fixed: wire-wound; 500 ohms 4 109%; | Cathode bias,
T-w. i
R8 _____ 324569 _______ RESISTOR, fixed: composition: 60,000 ochms + 10%; | Sereen-voltage bleeder.
; 1/2-w.
RO._____| 324549 _____ . | RESISTOR, fixed: composition; 40,000 ohms + 10%; | Screen-voltage hleeder.
! 1/2-w. .
RI10_____ 3724572________ RESISTOI{.,/ fixed: composition; 100,000 ohms | Part of a-v-c filter (see C99).
+10%:; 1/3-w.
R11_____ 374567 ___ . __. RESISTOR, fixed: composition: 1,000 ohms 1 10%; | Part of B+ supply r-f filter
1/3-w  (used in Radio Reeceivers B(' 312, (see C37).
BC-312-A, and B(-342).
324525 . _____ RESISTOR, fixed: composition: 1,000 ohms +10%;
1/2-w (used in all except Radio Reccivers BC-312,
BC-312-A, and B(-342),
SW6.___| 3Z8310-2___ . _ SWITCH; single-rotor, 6-position; ceramic-seption: | Band change; couples correct
(part of band change switch). coil to tuning capacitor.
BWT7_ . SWITCH: same as SW6_ ._ _____________ Band change; couples second
r-f plate circuit to eorrect
! coil.
2C4342N/A1___| FIRST DETECTOR UNIT ASSEMBLY: consists
of capacitors C13 to C18, and (38, coils .13 to .18,
switches SW6 and SW7, and terminal board as-
sembly; mounted in aluminum box; (used in
Radio Receivers BC-312-F, -N, -HX, 2nd -NX,
BC-342-F, and -N).
2C4312M.1/T4.| SECOND R-F UNIT ASSEMBLY: same  com-
ponents as above; (used in Radio Receivers
BC-312-J, -L, -M, BC-342-J, =L, gad —-M).

‘d. REmovaL or First DeTECTOR UNIT As-
SEMBLY.

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

620207°--45 — ¢

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. Sprciat. Crrevit Featrvres, The  re-
ceiver r-f oscillator cireuit is a modified Hartley
cireuit with the r-f output taken from the
eathode. Refer to  the rvecciver  schiematie
dingra (fig. 54) to cheek the B+4- bus.

b. VoLTAGE Resistaxce MEASURE-
mexTs, The voltage and resistance measure-
ments shown i ligure 24 are made in the man-
ner and under the conditions listed in para-
grapl 42b,

AND

A% R-F OSC JAN=BC 5
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Figure 2J.
¢. Parts DaTa.

TL-17%23

R-f oscillator, schemati¢c dragram.

Function

Refer-
ence Sig:::il( %loc’)?’ Naome of part and description
symbol
ClQ_____‘ 3D289_ . _.__. CAPACITOR, variable: air: 7-plate; 3- to 25-mmf;
(part of r-f oscillator unit assembly). :
C20..___| 3D291._______| CAPACITOR, variable: air; 27-plate; 6 to 100-mmf;
(part of r-f oscillator unit assembly).
(@ ) R A N e e CAPACITOR:sameas C20._._._____ __ .
C22--_ . - DR . s izmoe CAPACITOR, variable: air; 14-plate; 4-to 50-mmf;
(part of r-f oscillator unit assembly).
0 T PR S P s, CAPACITOR: same as (C22_________ IR s S L
b 21T e .| CAPACITOR: same as C22_. . _. e Do 0l )
C40_._.. 3D284_. _____ CAPACITOR, fixed: paper; 0.05 wmf +10%; 400
vdew.
C42.__._| 3D300__..__..| CAPACITOR, fixed: silver mica; 3,000 mmf +2%;
250 vdew.
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Band A, r-f oscillator trimmer.
Band 13, r-f oscillator trimmer.

Band C, r-f oscillator trimmer.
Band D, r-f oscillator trinmer.

Band E, r-f oscillator trimmer,

Band ¥, r-f oscillator trimmer.

Bands i), I, and F; r-f oscil-
lator padder.

Band C, r-f oscillator padder.




Refer-
ence SI?nall Errp‘ Name of part and description
symbol B Y0,

C43..__. 1 3D297. . ____._ CAPACITOR, fixed: silver mica: 1,600 mmf +29,;
250 vdew.

C44_____| 3D299_____ _._ CAPACITOR, fixed: silver mica; 750 minf + 29, ; 250
vdew,

C82_____ 3D282_ . ____. CAPACITOR, variable: air; 13- to 226-mmf; one of 4
sections; (part of gang tuning capacitor).

C83..___| 3D277___ ____ CAPACITOR, fixed: paper; 0.1 mf + 109, ; 400 vdew..

C88.....| 3D266_______._ CAPACITOR, fixed: mica; 100 mmf +14% —6%:
250 vdew.

Lio____. 3C1083-2____._| COIL: (part of r-f oscillator unit assembly) _________

L20_____ 3C1083-5.__ __| COIL: (part of r-f oscillator unit assembly)_________

1ar.. .. 3C1083-8. .. .. - COIL; (part of r-f oscillator unit assembly) . _______

L22_.. .| 3C1083--11 ______ | colL: (part of r-f oscillator unit assembly)_________

1.23.___. 3C1083-14_ _ -| COIL: (part of r-f oscillator unit assembly) _________

0. 3C1083-17__.___ ! COIL: (part of r-f oscillator unit assembly) _________

R41.__ |I 324539 .. ___. | RESISTOR, fixed: composition; 30,000 ohms + 109, ;
1-w,

R42_____ ' 324340____.___| RESISTOR, fixed: composition; 30,000 ohms + 10%,;

! 1/2-w,
R44_____ 324527 ________ RESISTOR, fixed: composition; 3,000 ohms+ 109%;
: 1/2-w; (used in Radio Receivers BC-312, BC-312-
A, and BC-342).
3Z24635____ . ___ REélSTOR, fixed: composition; 3,000 ohms + 109,;
1-w; (used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).

R45___ 324528._._._ .| RESISTOR, fixed: composition; 5,000 ohms+ 10%;
1/2-w; (used in Radio Receivers BC-312, BC-312-
A, and BC-342).

324637____.___| RESISTOR, fixed: composition; 5,000 ohins+ 10%,;
1-w; (used in all except Radio Receivers BC-312,

I BC-312-4, and BC-342).
R46._.__ 3Z4577__._ .. .. RESISTOR, fixed: compoxition; 7,500 ohms+ 109;
| 1/2-w; (used in Radio Receivers BC-312, BC-312~

A, and BC-3492).

3Z4638._...__.| RESISTOR, fixed: compoxsition; 7,500 ohms+ 109%,:
1-w; (used in all except Rudio Receivers BC-312,

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

SWS8.__ ' 328310-2._____| SWITCH: single-rotor; 6-position; ceramic-section:
(part of band change switch) ; (part of r-f oscillator
unit assembly).

SWo_ _ . ... SWITCH:sameas SWS8__________________ .. __

2C4342N/A4__ | R-F OSCILLATOR UNIT ASSEMBLY: consists of
- capacitors C19 to (*24, 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 ahove: (used onlvin Radio Receivers
BC-312-J, -L, M, BC-342-L, and - M).

Function

Band B, r-f oscillator padder.
Band A, r-f oscillator padder.
R-f oscillator tuning.

Plate r-f bypass; returns plate
r-f eircuit to ground.

Couples r-f oscillator grid cir-
cuit through switch SW8 to
tank circuit.

Band A, r-f oscillator tank in-
ductance.

Band B, r-f oscillator tank in-
ductance.

Band C, r-f oscillator tank in-
ductance.

Band D, r-f oscillator tank in-
ductance.

Band E, r-f oscillator tank in-
ductance.

Band F, r-f oscillator tank in-
ductance.

Plate voltage dropping.

R-f oscillator grid leak and
bias.
Band C, cathode bias.

Band B, cathode bias.
Band A, cathode bias.

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

Band change; couples r-f oscil-
lator cathode circuit to cor-
rect tank cireuit.

d. ReMovaL or R-F OsciLLator UNiT As-

SEMBLY,

(1) Rotate the BAND CHANGE switch to

band A.

(2) Remove the r-f oscillator compartment

cover (21

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

SCrews).

(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

JAN-6C5 (VT-65).

oscillator units
chassis.

18 just below the socket of r-f oscillator Tube

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

2. SpeciaL Circurt FEaTurEs. The receiver
first detector cireuit 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

TERM)-~ TERMI-
NAL VOLTS NAL

2 A
22
9

RADIO
RECEIVER

IST DET JAN-6L7 RADIO

X350a
% O ® H
0) @
A
M0 0 @ 463 35uE
A

mﬂm 3
TOP .OF SOCKET L3~

v T
A7
240 3
104 4

A1

7 8

(vys g

3
4
7
8

o
= h Wt

RECEIVER
BC-312-HXand-NX BC-342-(w

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

b. VoLTAGE
MENTS.

axD Resistance N EASURE-
The voltage and resistance measure-
ments shown in figure 25 are made i the man-
ner and under the conditions listed in paragraph
42b,

3 |
e AO0MMF | coupLing TO
| FIRST i-F
———————————% AMPLIFIER
GRID USED IN
RADIO RECEIVERS
BC-312-N AND NX

VOLTS

= 000a’ AVC
0.0IMF == o

|

RS2 l

csa.d |
|

CRYSTAL
* PHASING

18T, DET.

NOTE: A - HEATERS MEASURED BETWEEM
TERMINALS 2 AND 7, THE YOLTAGE
SHOULD BE APPROXIMATELY 6,3-7
YOLTS FOR ALL TUBES

Figure 25.
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c. Panrs Dara.

Name of pant and description

CAPACITOR, fixed: mica; 100 mmf + 145, — 605
250 vilew,

CAPACTTOR, fixed: paper; 3-section, each 0.05 wf
G 60 300 vdew,

CAPANCTTOR: samie as (48, -

CAPACITOR: same as C48 __ . __

CAPACTTOR, variable: air: 4- to S0-munf; (part of
first detector  transformer asscimbly  in
Reeeivers BC 312 to -J, - X, and BC -342-(%;

CAPACITOR, fixed: mica: 100 mnf + 146 —6%:
250 vdew s (nsed only in Radio Reecivers BC-312,
BC-312 A\ snd Bo-342),

Radio !

Function

Couples -0 oseillator output
lo injector grid of first
detector tube,

Cathiode r-f hypass.

i Sercen r-f by pass,

{ B+ supply r-f hypass; com-
| bine< with R forming filter
i

|

to prevent interstage cou-
pling.

Crysial phasing: balances out
ceryvstad capacitanee.

Couples outpat of first deteetor
tube to first i-f amplificr.

CAPACTTOR, fixed: miea: 100 mmf =+ 26, 400
vdew: (used in Radio Receivers BC 312 .C (o) =J,
=ITX, and BC 342- A to - N, |

CAPACTTOR (part of first. detector transforiner

axsemblyvy,

Fised: mica: 400 mmf £ 27 ;
in Radio Receivers BC-312,
B(C--342),

Fixed: =ilver mica: 400 mmf £24; 400 vdew;
m=ed in all except Radio Reecivers 13C 312,
BC 312 A aud BC-3123,

250 videw: (used
BC-312 A, and

CAPACITOR (part of first detector transformer

Refer- "
Signal Corps
ence
symbel stock No.
47 3D266
(48 3D195
49 .
50 S Yo Rl =
5l 3D323 |
I
Cs2. | 3p2es |
3342
(v Y]
31296
311344
BB ot
| 3p2s1. . _
3371
C62 | 3D284_
(63 T B
(@ 3D2ve. ______|
€94, Cv5 3D298.. .
‘ :
!
103 KRBT T
¢ X | 273501 6__ .
273501 -6A . _
125 279882.1 . __ . _.
D2ZUT 112
| 270440 452 __
R12 3721573 __

829207° 45—

asscmbly).

Fixed: paper: 0.01 mf £ 1097; 400 vdew: (used
in Radio Receivers BC-312 -, ~N,-NX, RC--
342, and BC-342 -\).

Fixed: mica; 0.01 mf £1097: 130 vdew: (nsed
in all except Ruddio Reecivers BC-312, BC—
312-\, =N, --NX, BC-342, and B -312-N).

CAPACITOR, fixed: paper;0.05 mf + 109;; 400 vdew.

CAPACTTOR: same as €54 exeept in Radio Receiver
BC-342.

CAPACITOR, fived: mica; 100 immf +205: 250 vdew:
(used onty in Radio Reeciver BC-3 12).

CAPACITOR, fixed: silver niiea; 800 mnf 4 2°,,: 250
vdew; (part of first detector transformer assembly);

(used in all exeept Radio Reecivers BC-312-N
and -N X),
CAPACITOR, fixed: xilver mica: 400 mmf + 207 400

vdew: (part of first dvteetor transformer assembiv)y;
(used only in Radio Receiver BC-312- N and --N X)),

CRYSTAL: quartz; 470-ke: (part of first detector
transformer assembly): (used in Radio Receivers
BC-312 and BC-312-4).

CRYSTAL: sume as above
Receivers BC-312 € to-J and -1IN.

FIRST DETECTOR TRANSFORMER ASSINM-
BLY: permeabilitv-tuned: 170-ke coils, ervstal fij-
ter circuit, capacitors, resistors, and switeh monnt-

First detector transformer pri-
mary tuning.

First detecior plate r-f hypass.

Combines with R16 to form an
a-v-¢ filter for r-f for first de-
teetor tabe,

Combines with R32 to form an
a-v-¢ filter for r-f for first i-f
amplifier. !

First detector transformer
secondary tuning,

First deteetor transformer
secondary tuning.

i Crystal filter.
{

, but nsed only in Radio .

Couples first deteetor oot
toinput of fir-ti-f anpidier.

ed in aluminum shicld: (used in Radio Reeeivers

BC-312, to-J, and -1 X),

FIRST DETECTOR TRANSFORMTR ASSTVM-
BLY: pernmeabilitv-tuned : 470-ke coils, vapacitors,
and resistors mounted in aluminum shield; (n=ed
in Radio Reecivers BC-312 Loar:d- AL

FIRST DETECTOR TRANSFORMER ASSIM-
BLY: permeability -tuned : 470-k o roils, capacitors
and resistors monnted in alnminum shield; (used in
Radio Reecivers BC- 312 M and - NN).

RESISTOR, fixed: composition; 2-meg +10

r

Co31/3-w_

|
|

Control grid load for first de-
teetor tube,
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¢. Parrs Data—Continued.

Function

Refer- :
ence Sls?;ggll %o;;.n Name of part and description
symbol

1o &3P 374568____ .. RESISTOR, fixed: composition, 50,000 ohms + 10%;
1/3-w.

R14___ 3Z4566. _ RESISTOR, fixed: wire-wound; 350 ot.ms +10%;
1-w.

Rl 374540 .. RESISTOR, fixed: composition; 30,000 ohms + 10%;
1/2-w.

8 [ E— 37Z4572. . . RESISTOR, fixed: composition; 100,000 ohms
+109%; 1/3-w.

RIF:—- 3724525 RESISTOR, fixed: composition; 1,000 ohms +10%;
1/2-w:; (part of first detector transformer as-
sembly).

RI18.___. 374572 . RESISTOR, fixed: composition: 100,000 ohms
+10%; 1/3-w: (part of first detector trans-
former assemblyv): (not used in Radio Receivers
BC-312-N and -NX).

R48_.. 374569 RESISTOR, fixed: composition; 60,000 ohms + 10%:
1/2-w. -

R50._. RESISTOR: same as R15._  _ ..

RaR... 3Z4575. RESISTOR, fixed: composition; 10,000 ohms
+10%; 1/3-w; (part of first detector transformer
assembly).

SW10 See C51 . . SWITCH: (ganged to ('51): (not used in Radio Re-
ceivers BC-312-1, to ~N and -NX._ . .

d. RemovaL or Finsr

FORMER.

(1) Remove the dynamotor or rectifier as

directed in paragraph 9

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

DerTeeror TrANs-

Injector grid load for first de-
tector tube.
Cathode bias.

Combines with R50 to form
screen voltage divider.
Part of a-v-c r-f filter (see (062).

Part of B+ supply r-f filter
(see C50).

Grid load for first i-f amplifier.

Secreen bleeder.

Part of screen voltage divider
(see R15).
Part of a-v-¢ r-f filter (see C63)

Switches crystal in and out of
circuit.

move the screws which support the transforme:

(3) Disconnect the four leads to the trans-

dered.

former, tagging each lead before it is unscl-

(4) Lift the transformer out of chassis






46. First I-F Amplifier

a. SpeciaL Circurr Fearures. 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 B+ bus.

b. VoOLTAGE AND RESISTANCE MEASURE-
menNTs. The voltage and resistance
measurements shown in figure 26 are made in
the manner and under the conditions listed in

paragraph 42b.

JAN-6KT 1STIF
vT-86)

FROM L!O

TO CONTROL GRID
\C33  OF SECOND I-F
TUBE.

0.05 MF [ 0.05MF 0.0l MF
Ccs9 cé (1
RI9 R21 R20
n | r
B8+ BUS
1ST. \F ‘CA‘THODE BuUS
JAN = 6K7
RADIO RADIO RADIO
RECEIVER RECEIVER RECEIVER
BC =312 TON BC —312-KXed-NX BC-342-(¥) % SEE PARTS DATA
TERMI- vOLTS TERMI- VOLTS TERMI- VOLTS
INAL AL NAL
2 A 2 A A
3 225 3 23% 3 250
4 95 4 -2} 4 ns
7 A 7 A 7 A
8 4.3 8 4.1 8 4.8

TOP OF 3S0CKET

NOTE
THE VOLTAGE SHOULD BE APPROXIMATELY

63-7 VOLTS FOR ALL TUBES
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A=HEATERS MEASURED BETWEEN TERMINALS 2 AND 7.

TLI7525

Figure 26. First i-f amplifier, schemalic diagram.



¢. Parts Dara.

Refer- .
ence Signal Corps Name of part and description Function
stock No.
symbol
8], T CAPACITOR (part of first i-f transformer assembly) .| First i-f transformer secondary
tuning. .
8D205 ... .. Fixed: mica; 50 mmf+ 29; 300 vdew; (used in o
Radio Receivers BC-312, BC-312-A, and
BC-342).
3D344_ _______ Fixed: silver mica; 400 mmf+2%; 400 vdew;
(used in all except Radio Receivers BC-312,
BC-312-A, and BC-342).
(& 7Y I P N TR CAPACITOR, (part of first transformer assembly)__| Combines with R23 to form
an a-v-c filter for r-f.
3D281________ Fixed: paper; 0.01 mf-+109%; 400 vdew; (used
in Radio Reccivers BC-312, BC-312-A, -N,
-NX, BC-342, and BC-342-N).
] ) D Fixed: mica; 0.01 mf+109%,; 450 vdew; (used
in all except Radio Receivers BC-312,
BC-312-A, -N, -NX, BC-342, and BC-342—

C57 | ... CAPACITOR: same as C55_____________________. First i-f transformer primary

tuning.

O] I CAPACITOR: sameas C56_ . ____________________ Plate r-f bypass.

C59.____ 3D302. _______ CAPACITOR, fixed: paper; 3-section, each 0.05 mf | Cathode r-f bypass.
+149%, —69%,; 300 vdew.

L P L CAPACITOR: same as C59______________________ Screen r-f bypass.

2y I | L St CAPACITOR: sameas 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-kc coils, capacitors, and resistor put to input of second i-f
mounted in aluminum shicld. amplifier,

R19_____ 3Z4564________ RESISTOR, fixed: wire-wound; 500 ohms-+ 109%; | Cathode bias.

l-w.
R20___._| 3Z4563______._ RESISTOR,. fixed: composition; 60,000 ohms + 10%; | Screen bleeder.
-w,

R e 3724549 __ . ___ RE/SISTOR, fixed: composition; 40,000 chms+ 109 ; | Screen voltage divider.
1/2-w,

R22_____ 374525 _______ RESISTOR, fixed: composition; 1,000 ohms + 10%,; Paét o)f B+ supply filter (see
1/2-w. 61).

R23_____ 3Z4550_.______ RESISTOR, fixed: composition; 100,000 ohms + 10%;| Part of a-v-¢ r-f filter (see C56).
1/2-w.

R38_____ 374569________ RESISTOR, fixed: composition; 60,000 ohms +10%; | First i-f transformer primary
1/2-w; (part of first i-f transformer assembly); shunt; broadens band
(used in all except Radio Receivers BC-312 and width,

- BC-312-4).

d. Removar oF First [-F TRANSFORMER,

Follow the procedure outlined in paragraph 45d.

43



47. Second |-F Amplifier

a. SpEciAL Circvuit 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-¢ voltage. The signal voltags
which appears across the secondary of the
transformer is coupled to the detector plate of

the sccond detector. Data on the a-v-¢ eircuit,
are given in paragraph 53. Refer to the receiver
schematic diagram (fig. 54) to check the B+
bus. ;

b. VOLTAGE AND RESISTANCE M EASUREMENTS.
The voltage and resistance measurements shown
in Hgure 27 are made in the manner and under
the conditions listed in paragraph 42b.

C67
2ND IF -
(VT 86) 3| JAN-6K7 “
10MMF
o L30 g TO DETECTOR DIODE PLATE
FROM L29 ) [ »
71, &) TO A-V-C DIODE PLATE
ces|s s C6a%
N L=
H e
3!
” =
800.nSR24| 0.05MF ,!;
I e -9 TO R49
0.05MF
IC 70 RADIO RADIO RADIO
RECEVER RECEIVER REGEIVER
R IP == BG-312 TON BG-312-HX AND-NX BG-342-(®)
JAN-.6K7 T,OOO R27 TERMINAL VOLTS TERMINAL VOLTS TERMINAL YOLTS
2 A 2 A 2 A
3 . 225 3 235 3 250
B+ BUS 4 90 4 92 4 1o
7 A 7 A 7 A
8 < 8 4 [ 4.5
*SEE PARTS DATA
NOTE: A-HEATERS MEASURED BETWEEN
. y TERMINALS 2 AND 7. THE VOLTAGE
25,000n. g3 6 1.35MEG! SHOULD BE APPROXIMATELY 6.3-7
TOP OF SOCKET VOLTS FOR ALL TUBES TLIT: 28
Figure 27. Second i-f amplifier, schematic diagram.
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¢. Parts DaTaA,

Refer-
ence Signal Corps Name of part and description Fenction
stock No.
symbol
o7 s O e CAPACITOR (part of sccond i-f transformer as- | Second i-f transformer second-
sembly). ary tuning.
3D295__ . __ ... Fixed: mica; 50 mmf +2%; 300 vdew (used in
Radio Receivers B(-312 and BC-342).
SD32- - - os - Fixed: silver mica; 100 mmf +2%; 400 vdew
(used in all exeept Radio Receivers BC-312
and BC-342).

(3] e, | .| GAPACITOR: sameas €64 - o -noncansanins Sec¢ond i-f transformer primary
tuning.

(@) {, Serchanl N CAPACITOR(part of second i-f transformer assembly).| Plate r-? bypass.

Y] R Fixed: paper; 0.01 mf +109%,; 400 vdew (used in
Radio Receivers BC-312, BC-312-A,-N,-NX,
and BC-342-N).
) .1 (e Fixed: mica;0.01 mf 4+ 10%; 450 vdew (used in all
except Radio Receivers BC-312, BC-312-A,
-N, -NX; B(C-342, and BC-342-N).
3D296____ ... Fixed: mica; 400 mmf{ +29%; 250 vdew (used only
in Radio Receiver BC-342).
C6Y.....| 3D27D. . CAPACITOR, fixed: mica; 10 mmf +14%, —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-{ bypass.
+149%, —69%; 300 vdew.

(6] ETRETRS o St Tyt CAPACITOR: sameas C68_ . . __ ... ... Sereen r-f bypass.

(21 {1 RGNS g s, g PP CAPACITOR: samecas C68. ___ .. ... B+ 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
permeability-tuned; 470-ke coils and capacitors second detector.
assembled in aluminum shield.
R24_.._. 3724564 .. _____ RESISTOR, fixed: wire-wound; 500 ohms +10%; | Cathode bias.
1-w. R
RIS - 374563._...._.| RESISTOR, fixed: composition; 60,000 ohms -+ 109%; | Ecreen voltage bleeder.
1-w.

R36__. 3724549 . __ .. RE;@ISTOR, fixed : eomposition; 40,000 ohms £ 10%; | Screen votage divider.

1/2-w. ‘ i

R37__._.| 824525 _____. RESISTOR, fixed: con?i)osition; 1,000 ohms +10%; | Part of B4 supply filter (see

1/2-w.

C70).

d. REMovAL oF SECOND I-¥r TRANSFORMER.

€30807° —45——7

Follow the procedure outlined in paragraph 45d.




48. Secend Detector and First Audio Amplifier

a. SpecIAL Circurtr FEaTurEs. The recoiver
second detector and first audio circuit is con-
ventional. Refer to the receiver schematic
diagram (fig. 54) to check the B+ bus.

' RADIO

b. VoLraGE AND REgisTANCE M EASURE-
mENTs. The voltage and resistance measure-
ments shown in figure 28 are made in the
manner and under the conditions listed in
paragraph 42b.

' Reen Reuen
2ND DET JAN-6R7 RECEIVER RECEVER v
- BC-312-toN BC-3i2- HXana-NX  BC-342-(#
TERMI-  VOLTS |TERM-  VOLTS TERMF VOLTS
NAL | NaL NaL
2 As | 2 A 2 A
3 228 | -3 235 3 250
7 A 7 A 7 A
) 7.2 [ 7.2 8 8.5
NOTE :

TOP OF SOCKET

A~ HEATERS MEASURED BETWEEN TERMINALS 2 AND 7.

JICSEE E)
THE VOLTAGE SHOULD BE APPROXIMATELY
§3°7 VOLTS FOR ALL TUBES =1
FROM C67 =
4rrnom 130 — . i 78
2ND CET-IST AUDIO Ioonm‘ Tol CONTR
(VT~B8)JAN-6R 7 " GRID orzou‘i:
FROM C41 4 AUDIO TUBE,
<3 o8- —— :
=1 W 3
1
Ti o
-TRANS.
Iy 8 SIDE TONE
FROM L30
e g [ Teld]
0150 MMF [ NOTE [THIS CONNECTION MADE
A ONLY (N RADID RECEVER BC-312,
4D BC-312A TO J, BC-342,
0.5 MEG. = AND BC-342A TO J.
jcrz
§500MMF
AVC
MVC  SWI2 Elo gimr
L}
S5 e ) [ 54 Bus
e — S
—~7TO SWi2 < R32 —
<< So28mee S
3 R > e
5 MF ‘i 1 -
AvC BUS _ R29
0.2 SMEG
005MF IMEG
C715

Figure 28.

Second detector and first audio

’ RA230

= TLITS27

cireul, schemaiic diagram.



c. I

’ARTS DATA.

Function

Refer- :
ence Signal Corps Name of part and description
stock No.
symbol
C71_____ 1 3D218_______ | CAPACITOR, fixed: mica; 150-mmf 4149, —69,;
‘ [ 250 vdew.
l
C72. 3D193_ . _ ... CAPACITOR, fixed: mica; 500 mmf + 149, —06%,;
250 vdew.
73 SR s CAPACITOR, fixed: paper; 3-section, each 0.05 mf
+ 144, -69;; 300 vdew.
74 . —e CAPACITOR: same asx C73__ _________ L
75 ..l CAPACITOR:same as C73_________________
C76__._  3D281________ CAPACITOR, fixed: paper; 0.01 mf 4+109%: 400
| vdew: (used only in Radio Receivers BC-312 and
| BC-312-4).
C76._ 1 3D371._______| CAPACITOR, fixed: miea; 0.01 mf +10%; 450
| vdew; (used in all except Radio Receivers BC-312,
| : B(-312-A, and B('-342).
C76_._..| 3D206. .. _____ CAPACTITOR, fixed: mica; 400 mmf +29%; 250
vdew; (used only in Radio Receiver BC-342).
C81____.| 3D281.___._. CAPACITOR. fixed: paper; 0.01 mf +10¢;; 400
vdew,
R28____ | 3Z4571_______. RESISTOR, fixed: wire-wound; 750 ohms +109;
T-w.
R29___ 374562 . ____. RESISTOR, fixed: composition; 250,000 ohms
+10%; 1/2-w.
R30____. 324561 .. _____. RESISTOR, fived: composition; 1 meg. +10%;
1/3-w. 2
AR e s e B RESISTOR: same as R29. _ . ____ .. _.___.
277289 POTENTIOMETIER: dual-section 1-w___________.
RB4. .. cleciczsse i Seetion IL)'. 0-500,000 ohms £ 10%; right-hand
taper L.
R35 .|l Section E: 0-50,000 ohms +10¢;; left-hand
taper L.
R36_____ 3Z4A550________ RESISTOR, fixed: composition; 100,000 ohms
4+ 10€;; 1/2-w; (used in Radio Reccivers BC-312,
B('-312-A., -C, BC-342, and BC-342-C),
R36___ 3Z4511________ RESISTOR, fixed: ecomposition: 100,000 ohms
+ 109, 1-w; (used in all except Radio Receivers
B(C-312, BC-312-A, -C, BC-342, and BC-342-C),
SW12__ | 328119._ ____ __ SWITCH, rotary: three-position; (off position ex-
treme counterclockwise). :
Tlocee-- 2Z9805.__ . __. TRANBFORMER. - - srmmice ccvcme s Seme

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

Part of a-v-c¢ rf filter (see
71).

Cathode r-f bypass.

B+ supply r-f bypass.
Combines with R29 forming
an r-f filter for a-v-c¢ 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-e r-f filter (see
C7D.
A-v-¢ diode plate load.

First audio grid load.
Volume control.

Cathode bias voltage divider.

OFF—M. V. C-A. V. C.
switeh.,

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

a. SeeciaL  Circuit Fearures. The re-
ceiver c-w oscillator vses a modificd Hartley
circuit. A portion of the r-f voltage developed
i the tank circuit is fed through a low-pass
filter and a coupling capacitor to the diode

SMsF

100 MMF

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

b. VoLTAGE AND REsISTANCE MEASURE-
mMENTS. The voltage and resistance measure-
nients shown in figure 29 are made in the manner
and under the conditions listed in paragraph
42b.

TO DETECTOR DIODE PLATE

CWO JANECS
VT-63)

TR s TR vours
2 A 2 A
3 1io 3 1o
7 A 7 A

TOP CF SOCKET

63-7 VOLTS FCR ALL TUBES

Figure 29.
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L3l _|I 5
C 86
wd
CBd Coi
- IOMMF (4-73 MMF
C97 0.2MEGP R4

RADIO RAD!O RADIO
RECEIVER RECE IVER RECEIVER
BC-312 TQ N BC-3!2-HX and NX BC-342(-)

TERMI-
NAL VOLTS

é A
3 1o
7 A

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

TLITS28

C-w oscillator, schematic diagram.



¢. Parts DaTa.

Refer- - :
ence Signal Corps Name of part and description
stock No.
symbol
- i 3D278. CAPACITOR, fixed: mica; 5>-mmf +14%, —6%; 300
vdew,
(84 _3D280. ____ .- | CAPACITOR, variable: air; 10-mmf; (used only in
| Radio Receivers BC-312, BC-312-A, —C, and
t B(-342-C).
84 _ 3D383. . ... _..| CAPACITOR, variable: air; 1- to 10-mmf; (used in |
) | all except Radio Receivers BC-312, BC-312-A, -C,
and B(-342-C).
CR5.____ 3D253_. CAPACITOR. variable: air; 20-plate, 4 to 75-mmf__
CR6. . 3D266 CAPACITOR, fixed: mica; 100 mmf +14%, -89 |
250 vdew. !
CRY 3D284 i | CAPACITOR, fixed: paper; 0.05 mf + 109 ; 400 vdew |
06,797, 3D286 CAPACITOR, fixed: mica; 756 mmf +14%, —6%;
250 vdew,
L31. . .. 2027756/2.- COTL. iron-core: 1.08 mh +29%, at 1,000 cycles_____
89"  ©° 202775/3_...  COIL, choke: 6.7 mh +2%, at 1,000 cyeles ...
R37 374580 - - _. __| RESISTOR, fixed: composition; 100,000 ohms
+109%: 1/2-w
R43. . .. 374548 ______. | RESISTOR, fixed: composition; 200,000 ohms
\ + 109:; 1/2-w.
R51 _ 374529 . ___. RISISTOR, fixed: composition; 10,000 ohms + 10%;
| 1/2-w.
SWil___ 3Z8i06._____.. t SWITCH, toggle: SPST; 3 amp; 250-v; (used only in
Radio Receivers BC-312, BC-312-A, and BC- |
342). |
SWil 3Z8139__.___ ‘ SWITCH: togeie: SPST; (used in all except Radio

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

Function

Couples ¢-w oscillator output
to detector diode plate.

C-w oscillator trimmer.

Couples c-w oscillator grid to
tank circuit.

Plate r-f bypass; completes
plate r-f circuit; combines
with R37 forming B+ sup-
ply r-f filter.

Combines with C97, L32, and
R51 forming low-pass r-
filter.

Tank inductance.

Part of low-pass r-f filter (see
C96).

Part of B+ supply r-f filter
interstage decoupling.

Grid load.

Part of low-pass r-f filter (see
C96).
C-w oscillator on-off switch.

d. ReMovaL oF C-W OscivLator Unit As-
SEMBLY.

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

(2) Remove the two roundhend screws which
hold the assembiy to the chassis.

(3) Remove the CW-05C ADJUST knob,

the C. W.-OSC switch, ana 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.

49




50. Second Audio Amplifier

a. SpeciaL Circurr Fearures. The receiver
second audio cireuit is conventional. Output
transformer T2 did not use a 250-ohm tap in
Radio Receivers BC-312 through -J and
BC-342 through —J. In later models, includi ing
Radio Receiver BC-312-HX and -NX, main-

when making the tests outlined in sections Vo

VI, and VII.
b. Vovrrice
MENTS.

AND RESISTANCE MEASURE:
The voltage and resistance measure-
ments shown in figure 30 are made in the
manner and under the eonditions listed in par-

agraph 42b.
tenance personnel must use the —L,OOO—ohm tap

AUDIO OUTPUT
SEE NOTE 1

FROM
C76

J3

TO SOCKET 501

NOTE . TUBE JAN-6F6CVT-66) USED IN RADIO
RECEIVERS BC-TON (%) AND BC~242-(#). TUBE
JAN=I2 A6 (VT-134) USED IN BC-312-HY and-NX

NOTE 2° RESISTOR R54 NOT USED IN RADIO
RECEIVERS BC-312,BC-312-A AND BC-342.

2000 ..
R54
SEE NOTE 2

c80
IO.IMF
RADIO RADIO RADIO
2ND AuDIO RECEIVER RECEIVER RECEIVER
BC-312-T0 N| BC-312-HX and NX BC-342 — ()
50,000  TERMI-  VOLTS TERMI- VOLTS TERMI- VOLTS
G NAL NAL NAL
2 .. A Bl A 2 A
3 225 3 232 3 240
16,750 . 4 235 4 245 4 260
H ‘o 7 A 7 A 7 A
17,500.n.! : 8 22 .8 16.4 8 25
TOP OF SOCKET
NOTE : A HEATERS MEASURED BETWEEN TERMINALS 2 AND 7. s
‘THE VOLTAGE SHOULD BE APPROXIMATELY C TLITS29
6B8-7 VOLTS FOR ALL TURES

Figure 30. Second audio amplifier, schematic diagram.
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¢. Parrs Dara.

Refer- | :
ance Signal Corps Name of part and descripiion Function
stock No.
symbol
C80____. D270 = s 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%, —8%; 50 | Cathode a-f bypass.
vdew. :
J1,J2___| 2Z5534A______ JACK, phone_ . ______________ My . L Output for phones.
I I 27.5533A . __ .. JACK, 3=cirenlt speaker.. o - .. __ Jo.al ol 0 Qutput for apeaker.
R31.____ 3Z4565. RESISTOR, fixed: wire-wound; 1,000 ohms + 109; Catﬁude bias.
l-w; (used in Radio Receivers BC-312-A, and
. BC-342).
R8Il .. 314623 __ .. ___ RESISTOR, fixed: wire-wound: 2,000 ohms + 10%,;
a 1-w; (used in all except Radio Receivers BC~312,
BC-312-A, and BC-342) .
B3 .. 3Z4531.________ RE/SISTOR, fixed: composition; 50,000 ohms +10%,; | Grid load.
1/2-w.
| e e | RESISTOR: same as R31; (used in all except Radio | Cathode bias. -
Receivers BC-312, BC-312-A, and BC-342).
j o RN 2Z29760.._____. TRANSFORMER, audic-output: 4,000-ohm im- | Couples output of second audio
edance secondary; (used in Radio Receivers tube to phone and spesker
C-312 through ~J and BC-342 through —J). jacks.
229760A_ . _.___| TRANSFORMER, audio-output: 250-ohm second-
ary tap; (used im 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
0. SpeciaL Crrcvir Fearvres. The power  shows that used in Radio Receiver BC-342-(*).
supply circuit used in Radio Receiver  Both ecircuits are conventional. '

YT - > 7 |
V=41 ¥ i
e — {
| T < | i \
AN-E 1 |
NToAS) w1 | - I
A\ N Lugeh * uaor* T
! I3 st At N N
ai-sh AN-4ES e .!} o 8L |
| N
SRy

| ¥
| OO i __“_v-uﬁ fL-8-(e)

15T OET. ™ Rf 13T RY Rf 08¢
\
: P TUB HATER
- - GRCUT 1N RADIO MEDVA
™0 11 wrar cw ost 0 per AR e | R e
N, N Toa -2 A
SIS L T < S A (i v ‘L !

* SLL PARTS CATA. AN

Figure 31. Radio Receivers BC-812-(*), power supply schematic diagram.

JAN-S W4
1 i
|
i
.
¥ |
E: |
i 3
[_l # (| -
Al PIN YIEW
t 7| rowewa, [ 1 L
MCTEHR COMMECTION 3TRIP
A2 £y
L =z

Figure 32. Radio Recsiver BC-842—(*), power supply schematic diagram.
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b. Parrs

DaTta.

Reference
symbol

8 Sy
C89
90

U89,

DM

Signal Corps

stock No.
3D276_____ ___
3D211______
3D329_ ______
3H1621( )__

dH1621( )X

L35
M2, I.M3__._

|
LM4, L5 __ ‘

i138,l(39,1{40_l

R40.__ _

130 |

RLI.

RL2._____

6202077~ 46——8

3Z1921A

275534A . __

3C227__.____.
2725927

225942

324578 _____.

324620 _____
324576..______

374667

327256 __:

278794.1______
277589

3Z8105___ . __

‘ CAPACITOR: same as (089 .

Name of part and description

0.01 mf +149,-69,; 400 vdew.
CAPACITOR, fixed: paper, 0.002-mf; 2
videw,

)

CAPACITOR, electrolytic: 2-section, cach 8
mf; 450 vdew; (part of Rectifier A 20).
DYNAMOTOR: 235-vdew output at 90 ma,

(used only for 12-v models).
DYNAMOTOR: same as above with 24- to
28-v input; (used only for Radio Re-
ceivers BO-312-HX and - NX,
FUSE, cartridge-type: 10-amp, 25-v; (used
only in 12-v models).
FUSE: sameas F1__ __
| FUSE, cartridge-tvpe: 2-amp; 250-v; (part
of Reetifier RA -20).
FUSE, ecartridge-type: (used
only in 24-v models).
FUSE: same as F4_ _

S-amp, 25-v;

JACIK, microphone: 3-circuit
JACK, key

COIL, choke:
RA-20).

14.5 henry; (part of Rectificr

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

LAMP: 0.15-amp; 18-v: miniature bayouet
base; (used only in Radio Receiver B('
312—-(*) X).

RESISTOR, metal-enclosed: 12-ohm:: 15-w,
14-v; (used only in Radio Receivers B(1-312
and BC-342).

2-w; (part of Reetifier RA-20).
RESISTOR, fixed: composition: 60 ohms
BC-312 to —N).
RESISTOR, fixed: molded; 75-ohm: 15-w;
(used only in Radio Receiver BC-312-H X
and —-N X,

in Radio Receivers BC-312-L and —M).

RHEOSTAT: same as R55 (used only in Radio
Receivers BC-312-N and -N X)),

RECTIFIER RA-20: (complete a-c power
supply consisting of rectifier tube, Pl-type
filter, and transformer).

RELAY, antenna: (used in Radio Receivers
BC-312 to —N; closes at 7-8 v; 60-ohm d-c
resistance, -

RELAY, antenna: (used in Radio Receivers
BC-812-HX and -NX); closes at 15- to
18-v 145-ohm d-c¢ resistance.

SOCKET, male: 14-contact

CONNECTOR: 2-contact; (part of Rectifier
RA-20).

SWITCH, toggle: SPST; 3-amp; 250-v

SWITCH: same as SWI_____ =

SWITCH, toggle: SPST; 3-amp; 250-v; (part
of Rectifier RA-20).

’ CAPACITOR, fixed: paper; 3-section, cach |

0

12- to I4-v input; (includes Filter FL-6-6(%):

LAMP: 0.25-amp; 6.3-v; miniature bayonet |

Function

Tube heater r-f bypass.
Tube heater r-f bypass.
Oscillator compartment heater

r-f bypass.
B supply filter.

Plate power supply..

Dynamotor and filament ecir~
cuit overload proteetion.
Dial lamp ecircuit overload

protection.
A-c line overfoad protection.

Dynamotor and filament eir-
cuit overload proteetion.

Dial lamp circuit overload
protection.

Remote operation of trans-
mitter.

Remote operation of trans-
mitter.

B supply filter.

Dial illumination.

| RESISTOR, fixed: eomposition: 65,000 ohms: |

+10%:; %-w; (used only in Radio Reeceiver |

RHEOSTAT, wire-wound: 75 ohm; 2-w; (used

Dial illumination,

{ Oscillator compartment heater.

B supply bleeder.

Filament voltage equalizer.
Filament voltage dropping.

Dial lamp control.

Plate power supply.

Antenna grounding; audio dis-
abling in late models,

Antenna grounding; audio dis-
abling.

Power supply; controls cable
connection.
A-c input,

Send-receive switch.

Oscillator heater switeh,
A-c line switch,
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b. Parts Dara.—Continued.

Reference Signal Corps
symbol stock No.
R 279828 . ___
THS1 279182 ..____

THS2 279181

Name of part and description

Function

TRANSFORMER, power: 110- to 120-v, 60-
«£ycle primary ; 700-v ; center-tapped, 100-ma
secondary; 5-v, 3-amp secondary; 12.5-v,
2-amp sccondary; and 12. 5-v, 3-amp
secondary; (part of Rectifier RA-20).

THERMOSTAT: 2.3-amp, 14-v; normally
closed; opens at 111° ¥; (used only in Radio
Reeeivers BC-312 and BC-342.)

THERMOSTAT: 1.15-amp, 14-v; normally
closed; opens at 109° F; (used only in Radio
Receivers BC-312 and B(1-342).

Rectifier power transformer.

Oscillator compartment tem-
perature control. ¢

Oscillator compartment tem-
perature control.







52, Noise Suppression Circuit

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

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

s. 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 & 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 trirnmer C26 to the lug on the antenna trimmer. (This lug is further identified as being
connected to a 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,
g.. Check performance of receiver.

NOISE ANT SIGNAL ANT.

N

SIGNAL
= GOLE

COUPLING
Col

- =4 rursie
Figure 33. Noise suppression circual, schematic diagram.

. Parts Darta.

Reference Signal Corps

Bisiiot otk N Name of part and description | Function

o ] |
1.25, 1.26, L27--‘ 276845 : | NOISE SUPPRESSOR ASSEMBLY: con- | Reduces motor igaition inter-
! |

sists of noise, sigual, and ecoupling cuils ference.
(used only in Radio Receivers BC 312 and
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53. A-V-C and M-V-C Circuits

The automatic-volume-control and manual-
volume-control circuits of the receiver are mter-
related. Figure 34 shows cach of these circuits
in sunplified form. The a-v-e filters, resistors,
and capacitors, cathode bypasses, and coils, in-

ISTRE 2ND.RF. IST.DEY.

-2

&

corporated i the rcceiver stages (figs. 22
through 26) and controlled by the a-v-¢ and
m-v-¢ action, have been emitted from this sim-
plified diagram; however, they must be consid-
ered when making a check of the circuits,

1ISTUF 2ND I F 2HO.DET.

ISTRF
\\
T . r
e
! |
% 5000 ‘
TRI
Lo
l
I ——— Y

LUTOMATIC “OLUME CONTRUOL

Figure 34.

2 25 mEg

TLIT5 66

A-v-c and m-v-¢ cireuits, simplified schematic diagram.
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SECTION IX
SUPPLEMENTARY DATA

54, Parfs ldentification ponent parts of Radio Receivers BC-312-(*),
The following illustrations are provided to aid and BC-342-(*),
in identifying and servicing the various com-

VT-86!

vVT-86/

VT 86/

DYAMOTOR
DM2i-( )

s e VS e | TLIBS
Figure 356, Radio Receiver BO -312-1), chuassis top view.
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TUNING

—— IST IF .8
TUNING

2ND )-F
TUNING

VT-86

DYNAMOTOR

DM-21- () 5

i - A

Figure 36. Radio Receiver BC-312-M, chassis top view.
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VT-88
(REMOVED)

Figure 37.

LU B0 Vi o

Radio Receiver

BC

342-(%). chassis lop view.

RECTIFIER
RA-20




TLITS40

Figure 38. Receiver tube shelf, parts location.
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m\c\n R53 Clo2 €25
| j

]

- i

=g 1

Ki— : -"\k',.f

TLI7554

2 Jelioea

Figure 39.  First r-f tuning wnit, parls location.
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C33

RIO G99 GIOO’.

e s e S b

TLI7564

Figure 40. Second r-f tuning unil, parts location.
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T g

Cl6

T

o o it

.

Figure 41,  First delector tuning unit. parts location,
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Figure 42,

BT

= i, ¢ R e s e L

R-f oscillator tuning unit, parts location.

TLI?556
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Figur:‘ /8. Ii-f oseillator compartment, parts location.



Figure 44. First detector unit assembly containing crystal
filter, parts location, side view.

Figure 46. First detector unit assembly without crystal

filter, parts location.

Figure /8.

Second i-f unit, parts location.
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Figure 45. Firs{ detector unit assembly containing crystal
filter, parts location, front view.
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Figure 47. First i-f unit, parts location.

Figure 49.

C-w oscillator unil, parts location.
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SPARE FUSE

Figure 50.

Chassis base,

parts location.
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Figure 51.  Terminal boards, parts location.
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Figure 52, Dynamolor removed from dynamotor unit,

T2

Figure 53.  Transformers T1 and T2, terminals.
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