T. O. 31R2-3BC~-111

T™ 11-850
Ci1

TECHNICAL MANUAL
RADIO RECEIVERS

BC-312,-A,-C,-D,-E,.F,-G,-J,-L,-M, -N, -HX, AND -NX,

BC-342,-A,-C,-D,-F,.J,-L,-M, AND -N,

BC.314,.C,-D,-E,-F, AND -G,

BC-344, AND .D, AND RADIO RECEIVER ASSEMBLIES
OA-65/MRC-2, AND OA-65A/MRC-2

CHANGES | DEPARTMENT OF THE ARMY

No. 1 } WASHINGTON 25, D. C., 2 June 1952

TM 11-850, 3 September 1946, is changed as follows:

The title of the manual is changed to read: RADIO RECEIVERS
BC-312,-A,-C,-D,-E,-F,-G,-J,-L,-M,-N,-HX, AND -NX, BC-
342 -A,-C,-D,-F,-J,-L,-M, AND -N, BC-314,-C,-D,-E,-F, AND
-G, BC-344, AND -D, AND RADIO RECEIVER ASSEMBLIES
OA -65/MRC-2, AND OA-.65A/MRC-2

1. General

* * * * * * *

c. (Added). Radio Receiver Assembly OA-65(*)/MRC—2—a dual-
diversity receiver consisting of Oscillator-Amplifier O-59(*)/MRC,
and two modified versions of Radio Receiver BC-342—( )—is described
in appendix III.

3. Table of Components

Required Height Depth Length Volume Weight
Component number (in.) (in.) (in.) (cu. {t.) (ib.)
—————— * . * * * * * *
Radio Receiver 1 10 9L 184 1.0 61.5
BC-342-(*).
Rectifier
RA-20—(*)
* * * * * *
Radio Receiver 1 10 914 184 1.0 61.5
BC-344-(%).
Rectifier
RA-20-(*)
* * %* * * * *
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T. O. 31R2-3BC-111

* * * * * * *

11. Connections and Interconnections

* ¥ * * * * *

b. Radio Receivers BC-342-(*) *** 60-cycle, a-c power. Insert
the power cord plug into the rectifier receptacle at the back of the
receiver cabinet in early model receivers using Rectifier RA-2.0
This receptacle is *** the two screws. Later model receivers using
Rectifiers RA-20-A and RA-20-B have the power cord attached
permanently to the rectifier. Socket SO1 on *** for control purposes.

* * * * * * *

37. Power Transformers, Filter Chokes, and Audio Transformers

Since power transformers *** them is similar.

* * * * ¥* * *

a. Feel (F). As soon as *** for abnormal heating. Power trans-
former T3 (T4 in Rectifier RA-20-A and Rectifier RA -20-B) nor-
mally operates at a warm temperature. Feel for abnormal *** to
avoid burns.

b. Inspect (I). Inspect power transformer T3 (T4 in Rectifier
RA-20-A and Rectifier RA-20-B), filter choke L35 (in Rectifier
RA -20), and audio transformers T1 and T2, for signs of blistering,
bulging, or leakage of tar or insulating compounds. Inspect for
external *** action or corrosion.

44. ltem 5, Rectifier RA-20—*)
OPERATIONS

ITC Fuse (RA -20 only).

ITC Capacitors.

ITC Switch (RA -20 only).

IC Power socket (RA -20 only).

45. Preventive Maintenance Check List
The following check *** and adjusted (A).

‘When performed
Opera-
Item tions Item
Daily Weekly | Monthly l Yearly | Echelon
* * * * * * *
5 ITC? | Rectifier RA-20—(*) ' X 1st
* * * * * * »*
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51. Treating Radio Receivers

* * * * * * *

¢. Disassembly of Radio Recetvers BC-342—(*) and BC-3L4~(*).

* *

(2) Unsolder the six leads from the terminal strip adjacent to
Rectifier RA-20-(*) and remove the rectifier.

* * *

Figure 17. Receiver simplified block diagram. Rectifier VIO is tube 3Y3G/GT
type in Rectifier RA-20-4 and RA-20-B.

56. Mixer and R-F Oscillator Stages
a. Radio Receivers BC-312-(*) and BC-342-(*).

* * * * *

(3) Plate voltage for *** ground capacitor C83. The oscillator
plate voltage is regulated by a voltage-regulator tube in
receivers using Rectifiers RA -20-A and RA -20-B. Cathode
bias for *** grid return resistor.

63. Rectifier RA-20-(™)
(Superseded)

a. General. Rectifier RA-20—(*) (figs. 70, 70.1, 71, and 71.1) used
with Radio Receivers BC-342-(*) and BC-344-(*), operates from a
110- to 120-volt, a-c supply and produces the required filament and
plate voltage for the receiver circuits. The rectifier is secured to the
under side of the receiver chassis in the same manner as the dynamotor
in the battery operated models. Under full load conditions the recti-
fier draws approximately .7 ampere at 120 volts ac with d-c output
of approximately 95 milliamperes at 260 volts.

b. Rectifier RA-20. In Rectifier RA-20 (fig. 32) a type 5W4 tube
(V10) is used in a full-wave rectifier circuit and the resulting rectified
voltage is filtered by choke 135 and capacitors C89 and C90. Re-
sistor R40 functions as a bleeder resistor. Capacitors C104 and C105
(shown dotted in fig. 32) have been added to Rectifier RA-20 in
later procurements of Radio Receivers BC-342-N and BC-344-D.
These capacitors prevent the oscillator voltage from appearing on the
a-c line and causing interference between receivers operating on a
common a-c line. When switch SW13 is closed, the receiver may be
turned on or off by means of the OFF-M.V.C.-A.V.C. switch.

c. Rectifier RA-20-A. Rectifier RA-20-A (fig. 32.1) is a regulated
power supply. The rectifier incorporates a hermetically sealed trans-
former and choke in a single case designed to protect these compo-
nents when they are operating in extremely humid climates. Recti-
fier tube type 5Y3 (V10) is used in a full-wave rectifier circuit and
the resulting voltage is filtered by the choke (within transformer T4)
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and the dual section capacitor C110. Resistor R58 connected across
the 250-volt supply functions as a bleeder. Voltage regulator tube
type OA2 (V11), included in the rectifier circuit in series with 4500-
ohm resistor R59, provides a regulated 150-volt supply for the plate
of the h-f oscillator, the screen of the mixer, and, when the c-w oscil-
lator switch is in the ON position, for the plate of the c-w oscillator.
A spare dual capacitor C111 is provided with the rectifier and is
connected across the 250-volt supply in series with resistor R57
(fig. 32.1). In this manner a forming potential is maintained so that
the spare may be immediately substituted for the filter capacitor if
necessary. Additional filtering action may be obtained by short-
circuiting resistor R57.

d. Rectifier RA-20-B. Rectifiers RA-20-B and RA-20-A are
similar in design with the exception of a few components. In Rectifier
RA-20-B, resistor R59 is 2500 ohms, the choke is 13.1 henrys, and the
leads shown as yellow are orange (fig. 32.1).

[ T4 —
i
R57
- R59
{
| 5"1\ 4,5000 ooM
! Y VOLTAGE REGULATOR
35V 1 Vil
120V g JAN-0A2 3[* s
! |
1oV I
i Cli 11
>) » 10-IOMF
ov © RECTIFIER |
"‘,L 6 vio
' JAN-SY3G/GT
> g *
] ] L
| B BLACK B
2 ov¢
, 3 12.5v BLACK—-YELLOW RED
I ] GREEN BLUE
- BROWN
YELLOW l— T T —_]
' —F0 0 O O O 0 O
| 7 2 3 & 5 & 7 8 94
cio8 T T 7T CONNECTION STRIP IN RECEVER
0.0 [of [o}:]
T wre PI [ ool TL 158575
NOTE:_]_
T 1S SYMBOL FOR FIXED CAPACITOR

M=1,000 OHMS

Figure 32.1 (Added). Rectifier RA-20-A, schematic diagram.
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64. Tube Heater Circuits

All receiver tubes except the audio amplifier tube (Tube JAN-
12A6) in Radio Receiver BC-312—(*)X and the rectifier tube (Tube
JAN-5W4) in Rectifier RA-20 (Tube 5Y3G/GT type in Rectifiers
RA-20-A and RA -20-B), require a heater voltage of approximately
6 volts per tube. Tube JAN-12A6 and Tube JAN-6W4 (5Y3G/GT
in Rectifiers RA-20-A and RA -20-B) require 12.6 and 5 volts, re-
spectively. To permit operation *** (See fig. 80).

73. Voltage and Resistance Charts

The voltage and *** from their sockets. When measuring resist-
ances on Radio Receiver BC-342—(*), disconnect the red wire leading
from Rectifier RA-20-(*) to terminal 7 on the group-6 terminal
board.

Figure 70.1 (Added). Rectifier RA-20-B, lop view.
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Figure 71.1 (Added). Rectifier RA-20-B, bollom view.
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APPENDIX 1
MAINTENANCE PARTS
FOR RADIO RECEIVERS BC-312(%),
BC-342—-(*), BC-314-(*), AND BC-344-(")

2. List of Maintenance Parts

The following list *** third-echelon maintenance parts:

¥* * * * * * *
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APPENDIX 111
RADIO RECEIVER ASSEMBLY OA-65/MRC-2,

AND OA-65(A) /MRC-2
(Added)

1. General

Radio Receiver Assembly OA-65(*)/MRC-2 (fig. 81) consists of an
oscillator coupling amplifier and two receivers which are modified
versions of Radio Receiver BC-342—( ). The modifications are spe-
cifically designed to facilitate the use of these receivers in a dual-
diversity reception circuit with associated radio teletype equipment
in Radio Set AN/MRC-2(*) (TM 11-624). In one receiver the h-f
oscillator is modified to serve as the h-f oscillator in both receivers.
This receiver is called the Channel A Receiver. The other receiver
has the h-f oscillator tube removed and receives r-f oscillator voltage
from the Channel A Receiver. This receiver is called the Channel B
Receiver. The Channel B Receiver is fastened securely to and lo-
cated above the Channel A Receiver. For theory of operation, other
than the material described below, refer to section X of the manual.
Figures 93—94 and 95—96 are complete schematic diagrams of the
Channel A Receiver and the Channel B Receiver respectively.

2. Channel A Receiver

a. Modification of H-F Oscillator Stage. The frequency stability
of the h-f oscillator stage, a type 6J5 tube (V4), has been improved
by the modifications shown by the solid lines in figure 82. The h-f
oscillator, a type 6C5 tube, has been replaced by a type 6J5 tube.
The variable grid-tuning capacitors connected across the coils on each
band have been replaced with smaller variable capacitors of from 3 to
20 puf. This reduced capacity has been offset by the addition of
fixed grid-tuning capacitors C104 (25 upf), C105 (50 upf), C106
(25 uuf), and C107 (25 uuf) across the grid coils of bands B, C, E,
and F, respectively. In Radio Receiver Assembly OA-65/MRC-2,
the capacitors have zero temperature coefficients; in Radio Receiver
Assembly OA-65A/MRC-2, the capacitors are temperature com-
pensating types. The oscillator coils have been rewound to match
the new circuit constants. Negative temperature coefficient capaci-
tors C114 (5uuf) and C118 (5 uuf) are connected from the grid of the
oscillator tube to ground to compensate for variations in the grid
circuit with temperature fluctuations. Capacitors C88 (in OA-

12 AGO 3674B
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Figure 82 (Added). Channel A Receiver, h-f oscillator, schematic diagram.

65/MRC-2 only) and C40 were replaced with ceramic types. Both
sides of the r-f oscillator tube filaments were placed at r-f ground
potential by the addition of 500-uuf capacitors C115 and C117.
The r-f voltage at the cathode of the oscillator tube is coupled through
a special polyethylene-covered conductor and a ceramic (mica in
OA-65A/MRC-2) d-c blocking capacitor, C47, to the injector grid
of the mixer tube. The r-f voltage at the cathode of the oscillator
tube is also connected through a 5-uuf capacitor, C116, and a 2.2-
megohm resistor, R62, to jack J108 on the back of the oscillator com-
partment (fig. 83). This accommodates plug P2 of the oscillator
coupling amplifier. In the most recent models, variable capacitors
C19, C20, C21, C22, C23, and C24 are changed in value from 3-20
uuf to 4-23 uuf; capacitor C40 is changed in value from 125 to 100
uuf; capacitors C1156 and C117 are changed from 500 to 470 ppf;

AGO 3674B 13
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Figure 88 (Added). Channel A Receiver, h-f oscillator compariment, shield removed.

capacitor C118 is changed in value from 5 to 6 puf; resistor R45 is
changed from 5,000 ohm to 5,100 ohm (fig. 94).

b. Modzfication of Mixer Stage (fig. 84). D-c blocking capacitor
C47, which couples the oscillator voltage to the injector grid of mixer
tube V3 (a type 6L7) has been changed to a silvered-mica ceramic
type of the same value. Injector grid r-f bypass capacitor C112
(6 uuf), having a negative temperature coefficient, has been added to
compensate for variations in the circuit with temperature changes.
Screen grid r-f bypass capacitor C113 (500 puf) has been added for
additional filtering action. Screen voltage dropping resistors R15
and R50 have been replaced by two 7,500-ohm resistors, R63 and
R64. In the most recent models, the values of the components in
figure 84 have been changed as follows: Resistor R13 is 51,000 ohms;
resistor R14 is 360 ohms; resistor R48 is 62,000 ohms; capacitor C53
is 390 uuf; and capacitor C113 is 510 uuf. Capacitor C50 (.05 uf)
should be connected from the B+4 end of resistor R17 to ground
(fig. 94).

c. I-F Amplifier Stage. To provide an i-f output connection from
the second i-f amplifier stage, the circuit of the second i-f tube V6
(a type 6K7) is modified as shown in figure 85. Cathode bypass
capacitor C68 is disconnected, and the i-f signal voltage developed

14 AGO 3674B
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20 F

-F QUTPUT TO
OUAL DIVERSITY
CONVERTER UNIT

C68A
e e e e LY A
) S ====|===Es s Ji1o7
. OMOFS
/< -
R24 \
< C68 CAPACITOR C68 =
DISCONNECTED
AT THIS POINT
NOTE:
J107 1S J7 IN CHANNEL B RECEIVER TLI4607S

Figure 85 (Added). Channel A Receiver and Channel B Receiver, i-f amplifier output
conneclion, schematic diagram.

across R24 is applied through a shielded wire and an additional
capacitor, C68A, to coaxial connector J107 mounted on the front
panel. For operation with Radio Set AN/MRC-2(*) (TM 11-624),
the i-f signal at J107 is fed through a length of coaxial cable to one
end of the dual diversity converter unit. In the most recent models,
capacitor C68A has been changed to C121 with the value remaining
the same.

d. Rectifier RA-20-A and RA-20-B. The Channel A Receiver
uses a regulated a-c power supply, Rectifier RA-20-A or RA-20-B,
to furnish filament and plate power. For theory of operation and
description of components for the rectifier, refer to paragraph 63.

Figure 86 (Added). Oscillator-Amplifier O-59(*)/MRC, interior view of chassis.
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3. Oscillator-Amplifier O-59(*)/MRC

a. The oscillator coupling amplifier (fig. 86) is a two-stage, r-f
amplifier designed to supply the proper oscillator voltages from
Channel A Receiver to mixer tube V3 (a type 6L7) of Channel B Re-
ceiver with a minimum of reaction on the oscillator of Channel A
Receiver.

b. Mechanically, the amplifier consists of a small chassis provided
with plugs P1 and P2 which engage jacks J8 and J108 of Channel B
and Channel A Receivers, respectively (fig. 87).

¢. Electrically, the amplifier consists of a type 6C4 tube resistance,
coupled to a type 6AK6 tube by plate resistor R5 (12,000 ohms),
blocking capacitor C1 (100 uuf), and grid-bias resistor R1 (2.2 meg-
ohms). The grid of the type 6C4 tube is connected directly to plug
P2 and its cathode is biased by resistor R6 (1,000 ohms) and bypassed
to ground by capacitor C4 (2,200 nuf) (fig. 89).

d. The type 6AK6-tube plate circuit is connected to pin 1 of P1
and is shunt-fed through choke L1 (5 millihenries) and resistor R4
(22,000 ohms). The voltage on the screen of the type 6AKS6 tube is
dropped to the proper value by resistor R8 (180,000 ohms) and by-
passed to ground by capacitor C3 (8,300 uuf). The suppressor and
cathode elements are connected together and biased by resistor R2
(1,000 ohms); and bypassed to ground by capacitor C2 (3,300 nuf).
Plate and filament voltages for the oscillator-coupling amplifier are
supplied from the Channel B Receiver through plug P2 inserted into
the oscillator tube socket. Plate voltage is furnished by pin 3 and
heater voltages by pins 2 and 4 of socket J8.

e. Input to the amplifier from the h-f oscillator in Channel A
Receiver is coupled through J108 and P2. Output from the amplifier
to Channel B Receiver is coupled through P1, J8 (fig. 87), and P2
(fig. 90).

4. Channel B Receiver

a. Modification of H-F Oscillator Stage.

(1) Excepting the addition of capacitor C47 and the polyethyl-
ene-covered conductor, and the substitution of a different
type tube, the modifications discussed previously for the
Channel A h-f oscillator (par. 2, app III) apply equally
to the Channel B Receiver. In addition to these changes,
the oscillator tube and resistor R42 are removed and an
adapter assembly (P2 and J8 interconnected) is added.

(2) The removal of the oscillator tube and resistor R42 allows
the former oscillator circuits to function as a buffer stage.
The buffer'stage is connected to the output of the oscillator
coupling amplifier through the adapter assembly. Plug P2

AGO 3674B 17
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Figure 87 (Added). Oscillator coupling amplifier chassis.

AGO 8674B



T. O. 31R2-3BC-111

Figure 88 (Added). Radio Receiver Assembly OA-65(*)/MRC-2, side view, showing
oscillator amplifier,

AGO 8674B 19
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T. O. 31R2-3BC-ll11

Figure 90 (Added). Channel B Receiver, h-f oscillator compartment.

is inserted into the tube socket of the former h-f oscillator
stage and connections are made from P2 to jack J8 mounted
at the rear of the oscillator compartment (fig. 90). Jack J8
accommodates plug P1 of the oscillator amplifier.

b. Modification of Mixer Stage. The mixer stage is modified as
described in paragraph 2, appendix III. In later modifications,
capacitors C112 and C1138 are omitted in the Channel B Receiver
only (fig. 96).

c. I-F' Amplifier Stage. To provide an i-f output connection
(fig. 85) to the dual diversity converter (TM 11-6$24), the receiver
is modified as described in paragraph 2, appendix III.
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d. Rectifiers RA-20-A and RA-20-B. The Channel B Receiver
uses a regulated a-c power supply, Rectifier RA-20-A or RA-20-B,

to furnish filament, and plate power.

For theory of operation and

description of components for the rectifier, refer to paragraph 63.

5. Localizing Trouble in Oscillator-Amplifier O-59(*) /MRC

a. Troubles.

Symptoms

Probable troubles

Corrections

1. Tubes type 6C4 and
6AK6 do not light.

2. Either tube 6C4 or 6AK6
does not light.

3. Signalis heard in Chan-
nel A Receiver but
not in Channel B Re-
ceiver.

4. Channel A and B Re-
ceivers seem to be op-
erative but signal is
not heard in Channel
B Receiver.

1. No a-c power on Chan-
nel B Receiver.

Defective receiver a-c
power cord.
Defective fuse_______ -
. Burned-out tube______

3. Channel B Receiver
not tuned to same
frequency as Channel
A Receiver.

4. Defective part in os-
cillator coupling am-
plifier.

1. Check to see that OFF-
M.V.C.-A.V.C.
switch is at M.V.C.
position.

Repair or replace a-c
power cord.
Replace DYN-FIL fuse

. Turn off power to Chan-
nel B Receiver im-
mediately. The un-
balanced condition
caused by an open
filament in either of
the tuhes will damage
the other tube. Test
both tubes, and re-
place if defective.

3. Set BAND SWITCH

and tuning dial to
same frequency.

4. Make voltage and re-
sistance checks on
amplifier (see voltage
and resistance charts
and fig. 92).

b. Voltage Measurements. The table below shows the voltage
measurements taken on the chassis of Oscillator-Amplifier O-59(*)/
MRC, a component of Radio Receiver Assembly OA-65(*)/MRC-2.

Pins
Tube Function
1 i 2 l 3 l 4 ' 5 6 7
6C4 Buffer H H 170 0 7.5
6AK6 | R-f amplifier 0 6 H H 125 80 6.0
NOTES

1. The letter H designates 6.3V AC measured between the heaters.
2. All voltages measured from tube pin to ground with 1,000 ohms-p2r-volt meter.
3. In measuring voltages from 50 to 250 volts, use the 250-volt scales When measuring voltages under

50 volts, use the 50-volt scale of the meter.

29
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¢. Resistance Measurements. The table below shows the resistance
measurements of Oscillator-Amplifier O-59(*)/MRC, a component
of Radio Receiver Assembly O-59(*)/MRC-2.

Pins
Tube Function
1 | 2 l 3 ' 4 l 53 | 6 I 7
6C4 Buffer 0 2.5 125,000 | 2.2meg | 1,000
6AK6 | R-f amplifier | 2.2 meg | 1,000 0 2.5 1 35,000 | 190,000 | 1,000

6. Alinement of Radio Receiver Assembly OA-65(*)/MRC-2

Remove the Channel A Receiver and Channel B Receivers from the
cases and aline the i-f amplifier stages according to the instructions
given in paragraphs 84 and 85. Aline the h-f oscillator, r-f, and
mixer stages as described in a through 7 below.

a. Remove the six screws holding the cover to the oscillator-ampli-
fier and lift the cover from the chassis. Remove the two elastic stop
nuts which hold the amplifier chassis to the receiver case and remove
the amplifier. Stand both Channel A and Channel B Receivers on
the power-supply end in the same relative position they occupied
when in the receiver cases. Remove the protecting screw caps, which
permit access to the r-f trimmer adjustment screws, and loosen the
trimmer locknuts. Plug the oscillator-amplifier into the two receivers
(fig. 91).

b. Connect the a-c power cords of both receivers to an a-c receptacle
and turn on both by setting the OFF-M.V.C.-A.V.C. switch to the
M.V.C. position. Allow the receivers a sufficient time to warm up to
prevent frequency drift while making adjustments.

c. Aline the h-f oscillator and the r-f and mixer stages of the Chan-
nel A Receiver according to instructions given in paragraphs 87 and 88.

d. After the Channel A Receiver has been alined (¢ above), set the
main tuning dial of both Channel A and Channel B Receivers to 2
me (band A). Connect a vacuum-tube voltmeter (VITVM) (suitable
for either a-c or d-c measurements) between pin No. 5 of mixer tube
V3 and ground on the Channel B Receiver. The test leads to the
meter should be as short as possible.

e. Adjust the h-f oscillator trimmer A on the Channel B Receiver
to give a maximum indication on the VITVM.

f- Move the BAND CHANGE switch of both receivers to the
3000-5000 mc position (band B), and adjust the h-f oscillator trimmer
B of the Channel B Receiver to give a maximum indication on the
VTVM.

g. Repeat the step described in f above in adjusting the h-f oscilla-
tor trimmers C, D, E, and F of the Channel B Receiver. Be sure to
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check each step to see that the BAND CHANGE switch is in the
respective band C, D, E, and F positions.

k. The r-f amplifier stages of the Channel B Receiver are to be
alined at the frequencies recommended in paragraph 88.

Note. It is necessary that both receivers be tuped to the same frequency in each
band during the alinement procedure.

1. After the alinement of both receivers has been completed, tighten
the trimmer locknuts, remove the oscillator-amplifier from the re-
ceivers, and mount the amplifier on the receiver cases with the two
elastic stop nuts. Do not screw the nuts on tightly; leave them
loose enough to allow some play. Replace the trimmer cap screws.
Carefully replace the Channel A and Channel B Receivers in their
respective cases. Take care not to force the receivers into the cases
as the amplifier connecting plugs may be damaged.

7. Replace the oscillator-amplifier. Put the cover of the amplifier
in place and secure the cover to the chassis with the six screws pre-

viously removed.

§
&
-
i
.
i i
;g
i
:
1

Tiinvers

Figure 91 (Added). Radio Receiver Assembly OA-65(*)/MRC-2, in position for
alinement.
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Figure 92 (Added). Oscillator-Amplifier 0-59(*)/MRC, practical wiring diagram.
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