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SAFETY NOTICE

This equipment employs HIGH VOLTAGES which are DANGEROUS TO
LIFE. Electrical interlock switches are provided for your protection. They
remove the high d-¢ voltage to the output circuits in the transmitter, when
the hinged doors of the cover are open or when either the cover or the back is
removed. Always be sure that back, cover, and cover doors are closed BEFORE
APPLYING PLATE POWER.

When the transmitter is in operation EXTREMELY IIIGIT R-I' VOLT-
AGES are present in and around the antenna tuning unit, all its connecting
leads, the antenna and the antenna insulator. You can get DANGEROUS
BURNS from arcs caused by touching the ANTENNA CIRCUIT. BE CARE-
FUL! Do not attempt to make an adjustment unless you are thoroughly famil-
iar with this equipment.

/
s Ay

<




SECTION |
DESCRIPTION OF RADIO TRANSMITTERS BC—610—A, —B, —C, —D AND —E~

1. General
This manual provides repair procedure for Radio
Transmitters BO-610-A, =B, —C, and —-D of Radio

*See TM 11-281 for installation, operation, and other main-
tenance data on this equipment.
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ed in this Technical Manual. The full type num-
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Figure 1. Radio Transmitter BC-610-A, —B, and —C with Antenna Tuning Unit BO-329-(%) front view,




ber is used only when particular models must be
identitied. Thus Radio Transmitter BC-610—(*)
represents Radio Transmitters BC-610-A, -B, —C,
—D, and —L.
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Figurce 2.

Radio Transmitter BC-610-D with Antenna Tuning Unit BC=729-(%), front view,

2. Operating Accessories

These transmitters are designed for vehicular,
portable, or fixed operation. Radio Transmitters
BC-610-A through —D are primarily installed in

>0 7 <%

- ANTENNA
' INDUCTANGE TUNING

ANTENNA
'CAPACITOR SWITGH |

EXGITATION
PLATE METER
SWITCH

FILAMENT
VOLTMETER

- MOD PLATE
ETER

- EXGITATION
'PLATE METER
'SWITCH

OVERLOAD
' RESET SWITGH

PLATE POWER
SWITCH

 MODULATOR
'BIAS

HIGH VOLTAGE
'PROTECT SWITCH




a 1lh—ton Truck K-51-( ): Radio Transmitter

BC-610-E is installed in Shelter HO-17—( ).
hey are equipped with the following accessories:
a. Powrr Uxir PIE-95—( ).
are equipped with mobile generating unit which
is installed in Truck K-52-( ), but they may be
operated from a commercial power source.

Radio Transmit-

Yl\

These transmitters

b. ANTENNA-TUNING UNTTS.
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ters BC-610-A through -1 are equipped with An-
model BC-610
—IZ is equipped with Antenna Tuning Unit BC-
939-A.

of, and are connected to, the transmitters to mateh

tenna Tuning Units BO-729-( ) ;
These tuning units are mounted on top

their output to the antenna. (See figs. 1, 2, and 3.)

c. Speecn AMrLirier BC-614-( ). Voice trans-
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mission involves the use of Speech Amplifier BC-
614-( ).

d. Ju~ncrion Box JB-T0-A. The transmitter
control switch for model BC—610-E is located on
Junction Box JB-70-A. For the other models
this switch is on Speech Amplifiexr BC-614—( ).

3. Electrical Characteristics

«. OPERATING RanNgeE. The normal operating
range with any other Radio Set SCR-299-( ),
SCR-399—-( ), or SCR—499—( ) for two-way voice
communication is 100 miles. The use of continu-
ous—wave (c—w) transmission will increase the
range to 250 miles or more, depending upon the
frequencies chosen and the time of day or year.

b. FreEQUENCY RANGE. The frequency range for
Radio Transmitters BC—610—-A through —D is from
2 to 8 megacycles (mc). See section II, for differ-
erences in models. The frequency range for model
BC-610-E is from 2 to 18 mc. DProvision is made
for plugging in tuning units to accomplish trans-
mission at various frequencies.

c¢. FreQuENcY ConNTrOL. Frequency control is
maintained by master oscillator or by crystal, and
selection is made by switch (M.O.—XTAL) which
is on each tuning unit.

d. Typp or TransMmIssiON. These Transmitters
are designed to send continuous—wave (c—w) or
voice signals using amplitude modulation.

e. Power INpur. The transmitter power re-
quirements are 1700 to 2000 watts, 115 volts, 50-60
cycles a—c. Radio Transmitter BC—610-E requires
117 volts.

f. Power Ourpur. Power output of the trans-
mitters exceeds 400 watts when on continuous
wave and 300 watts when on voice.

4. Transmitter Assembly

Radio Transmitters BC-610-(*) are ruggedly
built, similar in appearance, and identical in size.
They all weigh 40114 1lbs, excluding the shock
mount base which weighs 51 lbs. The assembly is
composed of the following sections:

@. Urrer Cnassis. The upper chassis includes
the radio-frequency components; filament supply
for the radio-frequency tubes, plug-in tuning
units, and all indicating instruments. (See figs.
4, 5.9, and 10.)

b. CExTER CHassis. The center chassis contains
all of the audio and modulator sections which are
not included in Speech Amplifier BC—614—( ). Also
included on this chassis are power supplies for the
bias and audio driver circuits as well as the plate

4

transformer for the exciter plate voltage rectifier.
(See figs. 11 and 12.)

c. Lower Cuassis. The lower chassis includes
the complete high-voltage power supply together
with its overload relay. This chassis is bolted by
large wing bolts to the shock-mounting cradle
which holds the transmitter to the floor. (See figs.
14 and 15.)

d. FroxT PANEL. On the upper part of the front
panel are mounted the varous meters and switches.”
On the lower section are mounted switches for
handling power application, the CW -PHONE
switch, a reset switch for the overload relay, and
controls for setting the filament voltage and the
modulator bias. In addition to these controls,
Radio Transmitters BC-610-D and BC-610-E
have all of their fuses mounted on this panel. (See
figs. 1, 2 and 3.)

5. Over-All System Function

Radio Transmitter BC-610—(*) is equipped with
a circuit consisting of a radio-frequency (r-f)
section, a modulator section, and a high-voltage
power supply. The r-f section consists of the oscil-
lator, the doubler or buffer stage, the intermedi-
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| R-F SECTION '
\ AUDIO AMPLIFIER
SPEECH AMPLIFIER (DRIVER)
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POWER
SUPPLY
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Figure 4. Radio Transmitter BC—-610—(*), blook diagram.
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ate-amplifier stage, and power amplifier stage.
From the power amplifier the signal is delivered
to the antenna-tuning unit. As an alternative to
the adjustable master oscillator, frequency con-
trol may be had by plugging a crystal into the
jack on the tuning unit. The radio-frequency (1-f)
section is equipped with a power supply which
feeds voltage to the oscillator, doubler-buffer, and
driver tubes. The modulator section consists of
two audio power amplifier stages: the audio driv-

er which operates in a push-pull class A audio
E

power amplifier circuit, and the modulator which
operates in a push-pull class B amplifier circuit.
The modulator tubes are biased near cut-off. The
modulator section has a power supply to feed the
audio driver tubes. The high-voltage power sup-
ply section rectifies the direct current (d-c) power
input, and converts it to high-voltage d-¢ power
to supply plate voltage to the modulator tubes
and the r-f power amplifier tube. TFigure 6 is a
block diagram which shows the various stages of
the transmitter.

Figure 5. Radio Transmitter BC-610-A, —B, and —C, rear view.




Ligure 6. Radio Transmitter BC-610-D, rear vicic.




6. Condensed Circuit Analysis

@. MASTER OSCILLATOR OR CRYSTAL CONTROL. Os-
cillator Tube JAN-6V6GT (V8) (VT-107), (figs.
40, 41, 42, and 43) generates an alternating cur-
rent at a radio frequency and holds this frequency
constant. The radio frequency is determined by
the circuit inductance and capacity which are
manually controlled. If crystal control is used,
the crystal will determine the frequency generated
by the oscillator.

b. C-w TransMmIssioN. In c-w transmission, the
operation of the telegraph key, which is connected
in series with the cathode circuit of oscillator
Tube JAN-6V6GT (V8) (VT-107-A), makes and
breaks the generation of oscillation and provides
the telegraph transmission. The doubler or buffer
Tube JAN-6L6 (V9) (VT-115), is either tuned
to the same frequency or to a multiple of the mas-
ter-oscillator circuit; thus it prevents the succeed-
" ing stages from affecting the oscillator. The r-f
signal is fed from tube V9 to the intermediate-
amplifier Tubes JAN-807 (V10 and V11) (VT-
100), which provide amplification. Tube JAN-
250TH (V16) (VT-220) functions as a neutral-
ized class C power amplifier since all tubes except
the oscillator are bias beyond cut-off. With the
key up, these tubes become inoperative. Finally

the r-f output is taken from the plate tank circuit,
and fed to the antenna-tuning unit.

¢. Voice TrANSMISSION. In voice transmission,
the modulator section is utilized. The audio-fre-
quency (a-f) speech signal from Speech Amplifier
BC-614—( ) enters the transmitter at socket PL5
on Radio Transmitters BC-610-A through -D
(tigs. 40, 41, and 42), or at socket SO5 on Radio
Transmitter BC-610-E (fig. 43), and is amplified
in voltage in the coupling transformer. Audio
driver tubes JAN-2A3 (V1 and V2) (VT-95) op-
erate as push-pull class A audio power amplifiers.
From these tubes the signal is delivered to modu-
lator Tubes JAN-100TH (V3 and V4) (VT-218),
which provide further amplification. The result-
ant a-f signal is fed in series into the high-voltage
plate power supply of Tube JAN-250TH (V16)
(VT-220) thus modulating the r-f output. The
presence of the a-f signal in the plate circuit of
power-amplifier (p-a) tube V16 causes a propor-
tional fluctuation in the plate voltage of this tube
and varies the output of the radio transmitter cor-
respondingly. In this manner, the r-f carrier is
amplitude-modulated. The modulated signal is fed
from coupling transformer L5 to the antenna-tun-
ing unit. For detailed functioning of circuits, see
T™ 11-280 and TM 11-281.




SECTION 1l
DIFFERENCES BETWEEN MODELS

7. General

It is advisable for all servicing personnel to be-
come thoroughly familiar with the differences be-
tween the various models. For a detailed descrip-
tion of the stage circuits, see section VIII. Parts
and part numbers on the schematic diagrams dif-
fer, and in some cases the electrical values of the
parts vary. For this information consult the four
over-all schematic diagrams (figs. 42, 43, 44, and
45) and the various stage diagrams with their in-
dividual parts lists. The following tables show

Table I. Ewxternal Differences Between Models

the external and operating differences between
models. In the first column Radio Transmitters
BC-610-A through -D (figs. 42, 43, and 44) are
considered as a group, with the differences which
exist within this group being indicated. TIn the
second column, Radio Transmitter BC-610-E
(fig. 45) is treated as an individual set.

8. External Differences

Table I, which follows, indicates the external dif-
ferences between models of Radio Transmitter
BC-610-(*).

Part Radio Transmitter BC-610—(*)

Meters

M1 is a grid current indicator (See par. 9.)

'E

M1 is a current indicator (See par. 9.)

| M2isa plate current indicator (See par. 9.)

M2 is a p-a plate current indicator.

M3 is a filament voltage meter.

M3 is a filament voltage meter.

M4 is a modulator plate meter.

| M4 is an antenna current indicator. (See fig. 3.) (See
par. 9.)

M5 is a p-a plate meter.

M6 is an antenna current indicator (See figs. 1, and 2.)

5 (See par. 9.)
Fuses l ABC E
i FS1, FS2, FS3, FS4, and FS5 are located on the back | FS1, FS2, FS3, FS4. and FS5 are located on the lower
‘ of the chassis of the modulator section. (See fig. 1.) section of the front panel. (See fig. 3.)
|
“ D
| These fuses are located on the lower section of the front
| panel. (See fig. 2.)
Switches ‘ ABCD E
: Switch SW9 controls meter M2. Switch SW9 is omitted.
| Principal switch for transmitter control is on Speech | Principal switch for transmitter control is on Junction
Amplifier BC-614—( ). Box JB-70-A.
Antenna- | These models are equipped with Antenna Tuning Unit | This model is equipped with Antenna Tuning Unit
tuning BC-729-(*). (See figs. 1 and 2.) BC—939-A. (See fig. 3.)
unit
8

L
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9. Operating Differences
Table II, which follows, indicates the operating differences between models of Radio Transmitters

BC-610—(*).
Table II. Operating Differences Between Models
Part Radio Transmitter BC-610—(*)
Meters ABCD E

M1, according to position of switch SW8, indicates grid
current of intermediate-amplifier tubes V10, and
VII, and p-a tube V16. Connections from M1 are
made from the upper control panel to the r-f section
directly through terminal strips TS2, TS1, and then
through plugs PL1 and PL2. (See figs. 9, 42, 43, and
44.)

M1, according to position of SW8, indicates plate cur-
rent of buffer-doubler tube V9, plate and grid current
of intermediate-amplifier tubes V10 and V11, and grid
current of p-a tube V16. Connections from .M1 are
made from the upper control panel to the r-f section
through the socket SO11 and PL11, and then through
terminal strip TS2. (See figs. 9 and 45.)

ABCD

M2, according to position of switch SW9, indicates
plate current of buffer-doubler tube V9, and inter-
mediate-amplifier tubes V10 and V11. (See figs. 9,
42, 43, and 44.)

E

M2 (switch SW9 is not present) indicates plate current
of p-a tube V16. (See tigs. 9 and 45.)

ABCD

M3 indicates filament voltage for p-a Tube V16. (See
figs. 9, 42, 43, and 44.)

E
M3 indicates same as ABCD. (See figs. 9 and 45.)

ABCD

M4 indicates the plate current of modulator tubes V3
and V4. (See figs. 11, 12, 42, 43, and 44.)

E

(M101 on Speech Amplifier BC-614—( ) indicates the
plate current of modulator tubes V3 and V4 on this
model.)

M4 indicates antenna current and resonates the plate
current of p-a tube V16. (See fig. 45.)

ABCD

M5 indicates plate current of p-a tube V16. (See figs.
9, 42, 43, and 44.)

E
M5 is omitted. (See fig. 45.)

ABCD

M6 indicates antenna current and resonates plate cur-
rent of p-a tube V16. (See figs. 42, 43, and 44.)

E
M6 is omitted. (See fig. 45.)

ABCD

Meter ,‘ E
shunt R26 and R27. (See figs. 42, 43, and 44.) i R26, R27, R28, and R33. (See fig. 45.)
resistors l
Plug-in ABCD E
tuning These models are equipped with three sets of tuning | This model is equipped with three sets of tuning units,
units units, six per set. (See fig. 7.) eight per set. (See fig. 8.)
Plug-in ABCD E . . . .
coil These models are equipped with two sets of coil units, | This model is equipped with two sets of coil units
units four per set. (See fig. 7.) seven per set. (See fig. 8.)
Crystal ABCD E
control ) . .

When operating with crystal control, tube V9 serves | When operating with crystal control, tube V9 serves as a
as a buffer amplifier between 2 to 4 mc, and as a fre- buffer amplifier between 2 to 4 mc, and as a frequency
quency doubler between 4 to 8 mc. doubler between 4 to 12 mc. In the frequency range

from 12 to 18 mc the crystal is operated at 1/4 the
output frequency.
Frequency | ABCD E
range

Frequency range is from 2 to 8 mc. For extension of
frequency range to 18 mc by using Frequency Con-
version Kits MC-509, MC-516, and MC-517. (C1,
TM 11-280.)

Frequency range is from 2 to 18 mec.




Table II. Operating Differences Between Models—Continued

Part

Radio Transmitter BC-610—(*)

Terminal
strip
TS1

ABC

In models A and B, terminals 1, 2, 3, 4, 5, 6, 7, 9, 10,
11, and 12 on terminal strip TS1 correspond respec-
tively, to terminals 2, 3, 4,5, 6,7, 8,9, 10, 11 and 12
on terminal strip TSI in model C. (See figs. 10, 42,
and 43.)

D

In model D, terminals 1, 4, 5, 6, 7, 8, 9, 10, and 11 of
terminal strip TS1 are the same as in model C.
Terminal 2 is not utilized because this circuit is com-
pleted through terminal 2 of socket PL3. Terminal
3 of terminal strip TS1, the oscillator cathode con-
nection, goes directly to terminal 8 of plug PL 1.1
instead of through the phone—c-w switch SW7 and
terminal 12 of terminal strip TS1. Terminal 12 is not
utilized. (See figs. 10 and 44.)

CD

Terminal 1 on terminal strip TS1 grounds filament cir-
cuits of r-f section, phone tap on switch SW7, and
terminal 7 on plug PL 1.1. (See figs. 10, 43, and 44.)

AB

A grounding lug is provided in the r-f section for these
functions. (See figs. 10 and 42.)

C

Terminal 8 of terminal strip TSI serves as a tie-in con-
nection between resistors R26 and R27. (See figs.
10 and 43.)

AB

Resistors R26 and R27 are directly connected. (See |

figs. 10 and 42.)

E

Terminal strip TS1 is similar to that of model D except
that terminal 6 is not used because model F is
equipped with fewer meters. (See fig. 45.)

Terminal
strip
TS2

ABCD

Terminals 1, 2, 3,5,6,7,8,9, 10, 11, and 12 on terminal
strip T'S2 on models A and B correspond respectively
to terminals 2, 3, 4, 5,6, 7 9, 10, 11, and 12 on

, 7, 8,
terminal strip TS2 of models C and D.
CD
Terminal 1 is not utilized. (See figs. 9, 42, 43, and 44.)

E

Connections to TS2 from the r-f section are similar to
model D except that terminal 2 is not utilized because
model E is equipped with fewer meters. (See fig.
45.)

ABCD

Connection between resistors R26 and R27 is made
through terminal 4 of terminal strip TS2 on models
A and B, whereas the resistors are directly connected
on models C and D. (See figs. 9, 42, 43, and 44.)

E

Due to different meter arrangement, meter shunt re-
sistors R28 and R33 are used in addition to resistors
R26 and R27, and all four resistors are connected to
socket SO11. (See fig. 45.)

ABCD

Connection to terminal strip TS2 from the upper con-
trol panel for terminals 5, 6, 7, 8, 9, 10, 11, and 12 are
made directly. (See figs. 9, 42, 43, and 44.)

E

Connections to terminal strip TS2 from the upper con-
trol panel for terminals 5, 6, 7, 8, 9, 10, 11, and 12 are
made through plug PL11 and socket SO1l1l. (See
fig. 45.)

Plugs and
sockets

ABCD
Plug PL3.1 and its corresponding socket PL3 are six
contact units on models A, B, and C, whereas model

D is provided with eight contact units because of re-
location of fuses. (See figs. 13, 42, 43, and 44.)

E

Same as model D, except that reference symbol on the
E model for all plugs is PL and for all sockets SO.
(See fig. 45.)

10
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Tabdle II. Operating Differences Between Models—Continued

Part Radio Transmitter BC-610-(*)
|
ABCD | E
Terminal 5 of socket PL5 is not utilized. (See figs. 42, | Terminal 5 of SO5 connects directly to center tap of
43, and 44.) transformer T3, and to ground and center tap of
| transformer T5 through resistor R5. (See fig. 45.)
ABCD | E ’
Center tap of transformer T3 goes to terminal 10 of | No connection is made from center tap of transformer
socket PL1, from there to terminal 10 of plug PLL. 1, | T3 to terminal 10 of SO1, consequently terminal 10
then to terminal 6 of terminal strip TS1, then to of plug PL1, terminal 6 of terminal strip TSI, and
terminal 2 of terminal strip TS2 to meter M4. (See terminal 2 of terminal strip TS2 are not utilized. (See
figs. 12. 42, 43, and 44.) fig. 45.)
Resistors ABCD E
Resistor R8 is in the grid circuit of p-a Tube JAN- | Resistor R8 is in the grid circuits of inte'rmediate’—
250TH (V16) (VT-220). (See figs. 42, 43, and 44.) amplifier Tubes JAN-807 (V10 and V11) (VT-100-
A). (See fig. 45.)
I ABCD E
|
j Resistor R35 is not present in cathode circuit of Tube | Choke CH9 in cathode circuit of Tube JAN-6V6GT
JAN-6V6GT (V8) (VT-107-A). (See figs. 42, 43, (V8) (VT-107 or VT-107-A) is shunted by resistor
. and 44.) R35. (See fig. 45.)
ABCD E
" Resistor R28 is inserted in the plate supply for Tube | Resistor R28 is omitted. (See fig. 45.)
i JAN-6L6 (V9) (VT-115). (See figs. 42, 43, and 44.)
Grid lead | ABCD E
shields )
- Grid leads for Tubes JAN-2A3 (V1 and V2) (VT-95) | Shields are present. (See fig. 45.)
| are not shielded. (See figs. 42, 43, and 44.)
|
Relay | ABCD E
RY3
‘ The grids of Tubes JAN-100TH (V3 and V4) (VT-218) | The grids of Tubes JAN-100TH (V3 and V4) (VT-218)
| receive their bias directly from R12, and do not feed feed through one set of the contacts of relay RY3.
. through the contacts of relay RY3. (See figs. 11, 42, In the open position of these contacts, the grids of
. 43, and 44.) . these tubes receive their bias through resistor R34.
} (See fig. 45.)
| ABCD B
- The plate circuits of Tubes JAN-100TH (V3 and V4) | The contacts of relay RY3 are not utilized. (See fig. 45.)
(VT-218) feed through one set of contacts of relay |
RY3. (See figs. 42, 43, and 44.) ‘
Capacitor ABCD E
22
Capacitor C22 is connected in the bias supply to the | Capacitor C22 is omitted. (See fig. 45.)
class C p-a Tube JAN-250TH (V16) (VT-220)
(See figs. 42, 43, and 44.)
Choke ABCD ‘ E
CH4 | .
Tube JAN-6L6, (V9) (VT-115) obtains its grid voltage | Choke CH4 is omitted. (See fig. 45.)
by voltage drops across choke CH4, grid leak resistor
R23, and cathode resistor R24. (See figs. 42, 43, and
44.)
Switches! ABC E

These models are equipped with interlock switches
SW5, SW10, SW11, and SW13. (See figs. 42 and 43.)

D

| This model is equipped with interlock switches SW5,

SW10, SW13, and SW16. (See fig. 44.)

This model is equipped with switches SW2, SW5,
SW10, and SW13. (See fig. 45.)

18light wiring differences are present in the band switches on different models.




Part

Table I1.

Operating Differences Between Models—Continued

Radio Transmitter BC-610—(*)

| ABCD

Exciter plate power switch SW3 is a single-pole, single-
throw switch. (See figs. 13, 42, 43, and 44.)

E

Exciter plate power switch SW3 is a double-pole, single-
throw switch. The additional pole is used to bring
ground to the cathode of oscillator Tube JAN-
6V6GT (V8) (VT-107-A), and terminal 2 on socket
S05. (See fig. 45.)

AB

Switch SW8 is a double-pole, double-throw switch for
meter M1. (See fig. 42.)

E e —

SW8 is a two-section four-position switch for meter M1.
(See fig. 45.)

CD

Switch SW8 is the same as above, except that only one
section is used because of the method of connecting
meter shunt resistors R26 and R27. (See fig. 43.)

12

VACUUM
CAPAGITOR

e

Figure 7.

TUNING UNIT
CHANNEL 3

TUNING UNIT
CHANNEL 2

Radio Transmitter BO-610-4, -B, —C, and —D, top view, cover removed.




SECTION 1ii
INITIAL REPAIR PROCEDURES

NOTE:
See FM 21-6 for list of applicable MWO’s.

Before any repairs of adjustments are made, all authorized modification work orders must be applied.

10. General

Servicing personnel should follow the procedure
outlined in this manual when repairing Radio
Transmitter BC-610—(*). The repair information
in this and the following sections is presented in
the order in which the repairmen actually should
perform the various operations on the equipment
in the repair shop. This procedure permits re-
pair of the equipment in the shortest time pos-
sible.

11. Special Tools, Test, Cleaning, and
Lubrication Equipment

Table III lists the equipment required for per-

forming the prescribed repair and inspection op-

crations.

Table ITT. Tools, Test, Cleaning, and Lubrication
Equipment
ltem Description
Tools: | . .
Screw drivers i Small, medium, and large; in-
I sulated for 5,000 volts. .
Pliers . Long-nose, gas, and cutting; with
insulated grip.
Knife Electrician’s knife.

Magnifying.
Small, medium, and large.
Fine-cut and jeweler’s.

Mirror, dental -
Socket wrenches
Files g
Probe, insulated

Test Equipment:
Tube tester (Such as tube tester in Test Set
1-56—(*).

| 0 to 10 megohms; a-c and d-c
voltages 0 to 3,000 volts; direct
current, 0.1 milliampere to 15
amperes (such as voltohmeter
Test Set I-56—(*) ).’

Thermocouple type; range 0 to
2.5 amperes.

Cathode-ray oscilloscope| 3-inch screen or larger.

Frequency Meter Set | Heterodyne frequency type, or
SCR-211-(*) equivalent; range 125 kc to
20 mec.

400 cycles per second such as
Signal Generator 1-72—(*).

5 watt.

146-ohm resistor (400-watt); 50
mmf variable capacitor; 7,500
to 10,000 d-c working volts.

Voltohmmeter

R-f ammeter

Audio signal generator
or oscillator

Neon lamp

Dummy antenna

Test leads

Voltmeter, a-c; or vac-
uum-tube voltmeter,
a-c.

20,000-ohm-per-volt sensitivity.

673392°—46—2

Tabdble III. Tools, Test, Cleaning, and Lubrication

Equipment—Continued

\

Item Description
Associated equipment for
audio signal generator:
Capacitor 8mf. -
Resistor 100 ohms, 2 watts, noninductive.
Plug Phone; three-contact.

Associated equipment:
Speech Amplifier BC—

An appropriate model for the
614—( )

transmitter under test, to

permit matched components.

Junction Box JB-70-A ’
(Use only with Radio
Transmitter BC-
610-E)

Power Unit PEO95—( ) | Acceptable substitute is a stand-
ard 12-volt, d-c battery; and
115-volt, 60-cycle, single-phase
a-c generator capable of sup-
plying 5 kw.

Radio Receivers BC-312—
() and BC-342—( ) or
equivalent Key J-37 or
equivalent.
Microphone T-50—( )
or equivalent.

Cords.

Dynamic type.

For Radio Transmitters BC-
610-A through BC-610-D:
F11; transmitter a-c power cord.
F12; cord connecting transmitter
and Speech Amplifier BC-614—
(). For Radio Transmitter
BC—-610-E; these cords  are
r%spectively CD763 and CD-

764.

Cleaning Equipment:
Solvent, dry-cleaning
Assorted brushes
Blower
Heater
Pipe cleaners
Clean cloths
Sandpaper
Crocus cloth

1/2-inch to 2-inch width.
Bellows or compressed air.

Lintless, 6 x 6 inches.
#0000.

Lubrication Equipment:

Oil, Engine (OE)

Oil, Lubricating, Pre-
servative, Special
(PS)

Grease, Special, Lubri-
cating (GL)

For temperature above 0°F.
For temperature below 0°F.

For all temperatures.

12. Removal of Plug-In Parts

«. Tuses. (1) Tube JAN-250TH (V16) (VT-
220) (fig. 9) and Tubes JAN-100TH (V3 and V})
(VT-218) (figs. 11 and 12). To remove tubes,
disconnect grid connection-from side of tube, and
plate spring clip from top of tube; turn the tube
counterclockwise until unlocked, and lift out of
socket.
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(2) Tubes JAN-807 (V10 and V11) (VIT-100)
(fig. 9). To remove tubes, disconnect plate spring
clip from top of tube and lift tube out of socket.
On Radio Transmitter BC-610-L, disconnect base
clamps before lifting tube out of socket.

(3) Tubes JAN-866 (V6 and V7) (VIT-}6-A4)
(fig. 1}). To remove tubes, disconnect plate spring
clip from top of tube; turn the tube counterclock-
wise until unlocked, then lift out of socket.

(4) All other tubes (figs. 9 and 11). To remove
tubes, just pull them out of sockets.

b. Oruer Prueyy Parrs. (1) Vacuum capaci-
tors (figs. 9, 15, and 16). To remove, grasp firmly
the glass shell, but do not press excessively; re-
lease from spring clips, one clip at a time.

(2) Tuning units (figs. 7, S, and 9). To re-
move, place fingers in the holes of side plate and
pull out. TIf there is any difficulty, rock the tun-

TUNING UNIT
CHANNEL |

VACUUM
GAPACITOR

ing unit gently. Do not hold tuning units at their
dials.

(8)  Coil units (figs. 7, 8, and 9). To remove,
grasp the coil at ends of mounting strip, and pull
up and out.

(4) Crystals (figs. 7, 8, and 9).
holder, grasp holder grip and lift out.

(5) Fuses (figs. 2 and 5). To remove, unscrew
the retaining cap.

(6) Heater element (figs. 5 and 6). To remove
the 600-watt heater element, R19, grasp at the top
and unscrew. Do not touch coil winding.

(7) Plugs (figs. 11, 12, and 13). To remove,
grasp plug and pull out. Do not grasp the cord.

To remove

13. Access to Transmitter Components
(1) Disconnect the pair
of leads connected to TS5 on the r-f section.

. ACCESS TO (HASSIS.

TUNING UNI
CHANNEL 3

~ TUNING UNI
 GHANNEL 2

Figure 8. Radio Transmitter BC-610-E, top view, cover removed.
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NAL TANK VARIAB -
AIR GAPACITOR Cl2 ~ SOCKET

'NEUTRALIZING |
CAPAGITOR GI8 7

OUTPUT
TERMINAL

s
TERMINAL
STRIP TS 2

Figure 9. Radio Transmitter BO-610-A, =B, —C, and =D, r-f scction, top vicw, 1ess tubes, tuning units,
coil unit, and vacuwm capacitor.

(2) Unscrew four wing bolts holding the cover
down and lift straight up to remove. (See figs.
7 and 8.)

(3) Remove seven wing bolts holding the back
cover. (See figs. 5 and 6.)

(4) Lay the transmitter on its right side (side
opposite feed-through insulators) to gain access
to the bottoms of the r-f chassis, modulator chas-
sis, and power supply chassis.  (See figs. 10 and
12))

b. PrepArRATION FOR REPAIR WORK ON R-F SEC-
TioN (figs. 9 and 10). (1) Disconnect four wires
which are tied into a small cable from the term-
inal strip TS1 on the 1-f chassis apron.

(2) Disconnect both leads from the . A.
PLATE meter M5 (M2 on Radio Transmitter
BC-610-E).

(3) Disconnect the twisted pair feeding the
coil on the antenna change-over relay RY4.

(4) Disconnect the black heavy high-tension

lead from the final tank capacitor mounting strip.

(5) Remove two plugs PL1.1 and PL2.1 from
their sockets ’L1 and PL2 (on Radio Transmitter
BC-610-E, plugs PL1 and PL2 and sockets SO1
and SO2 respectively).

(6) Remove 14 screws and nuts which tie the
upper lip of the modulator section to the lower
lip of the r-f section.

(7) Lift the rf section from the remaining
units.

14. Chassis Cleaning, Inspecting, and
Lubricating

@. CrLeaNING. Thorough cleaning of the trans-
mitter is necessary to insure best performance;
and to prevent corrosion, rust, and dirt from dam-
aging parts, from causing arc-over and leakage or
flash-overs of high voltage between terminals. Re-
move loose dust and dirt from the chassis with
a brush or blower. Remove dirt or grease which
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adheres to the chassis with a brush or cloth; or,
in severe cases, use dry-cleaning solvent (SD).
Clean specific parts in accordance with the fol-
lowing instructions:

(1) Capacitors. Clean dirty or corroded ter-
minals and leads with a crocus cloth or cloth moist-
ened with dry-cleaning solvent (SD). Then pol-
lish with a clean, dry cloth. In damp climates,
beads of water form in capacitors. Under such
conditions, dry the capacitor thoroughly with a
small portable heater. Clean paper bodies of
capacitors with a small, soft brush. IFor ceramic
and metal bodies use a dry, clean cloth.

(2)  Crystals.  Holding the crystal carefully
by the edges, wash separately with dry-cleaning
solvent (SD) or with water. When
using soap and water, rinse in clear water. Al-

soap and

ways dry the crystal in warm air.
(3) Resistors. Ierrule type resistors may be

POWER ,
TRANSFORMER

13 OSCILATOR D-C

SUPPLY CHOKE L1

Figure 10.

16

| SOCKET

cleaned by using a dry brush, or crocus cloth
moistened with dry-cleaning solvent (SD). In
severe cases use #0000 sandpaper. Finally wipe
with a clean, dry cloth. Dust the pigtail type
resistor with a brush or air blower.

(4) Potentiometer and rheostat. Clean dirt
from contact arm and resistor winding with soft
brush, and polish with a soft, clean cloth. Remove
corrosion and grease with a brush dipped in dry-
cleaning solvent (SD). Polish with a clean cloth.
To clean burned or pitted contact point of the
sliding arm, place a piece of folded crocus cloth
between the contact and the winding, and then
slide the arm several times over the crocus cloth.

CAUTION: Take care not to nick the wires,
as altering the thickness of the wire will change
the resistance value.

(5)  Fuses. Clean all fuse mounts and clips
with #0000 sandpaper. Remove deep pits with a

R-F PLATE FILTER
, CAPACITOR
'NATURALIZING 7 ‘
CAPACITOR CI8

Sl

Radio Transmitter BC-610-A, —B, —C, and —D. r-f section, bottom vicw.




PLUG
PL2

PLUG
PL I

DRIVE

MODULATOR
TRANSFORMER T9

TRANSFORMER

FILTER
CAPACITOR

PLUG
PL4

FILTER
CAPACGITOR

PLUG
PL3

RELAY
RY 3

'RELAY
CRY

600 WATT HEATER
ELEMENT BASE

V4 TUBE
SOGKET

¥

POWER
TRANSFORMER T

V5 TUBE
SOCKET

Figure 11. Radio Transmitter BC-610-A,

file, followed with sandpaper.
a clean, dry cloth.

(6) Relays. Clean dirty cases with a cloth
moistened with dry-cleaning solvent and then pol-
ish with a clean, dry cloth.

(a) Hard contacts. To clean hard contacts,
draw a strip of clean wrapping paper between
them while holding them together. If necessary
moisten the paper with the dry-cleaning solvent.
For corroded. burned, or pitted contacts, use a
crocus cloth strip, or in extreme cases a jeweler’s
file followed by #0000 sandpaper. IPolish with a
clean, dry cloth.

(b) Nilver contacts.

Finally wipe with

Clean with brush dipped
in dry-cleaning solvent. TIf corroded, dress first
with crocus cloth. TIn extreme cases, resurface
burned or pitted contacts with #0000 sandpaper,
then smooth with crocus cloth. Polish with a
clean, dry cloth.

V 3 TUBE
SOCKET

~B, and —C, modulator section,

A~F GOUPLING -
TRANSFORMER
T

V2 TUBE
SOCKET

1 TUBE

>

OCKET | /

RESISTOR
Rl

TERMINAL
STRIP TS 4

top vicw.

CAUTION: DMake certain that the original
shape of the contacts has not been changed.

(7) Switches. For the purpose of repair,
switches may be separated into two groups: those
with accessible contacts, and those with contacts
encased.

(a) Accessible contact switches. This group in-
cludes the wafer type and rotary selector switches.
(lean dirty, dusty, corroded, or pitted terminals
with a clean, dry cloth. In extreme cases, rub
the surface of corroded points with a cloth moist-
ened with dry-cleaning solvent. In very severe
cases use #0000 sandpaper. DPolish with a clean,
dry cloth.

(b) Nonaccessible contact switches. This
group includes interlock switches, toggle switches,
and push buttons. If a defect is detected in the
switch assembly, replace the assembly.

b. InspecTionN. After the transmitter has been
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carefully and thoroughly cleaned, make a visual
inspection of wiring for loose or poorly-soldered
connections, frayed ov insulation, and
stretched leads. Inspect terminal boards for
broken lugs and signs of previous arcing. Check
all tuning dial gears and knobs for ease of opera-
tion.

burned

Make the necessary repairs and replace-
ments. Inspect the following parts for typical
defects.

(1)  Capacitors.  Check for terminals,
cracked or broken insulators, loose bolts in mount-
ing, case swelling, loose contact of terminal leads
of pigtail type, loose shafts, bushings, bearings,
and couplings.

loose

Tighten and adjust loose units,
and replace defective capacitors.

(2)  Crystals.
broken
unit.

(3) Resistors.

Check for chipped, cracked, or
holders.  Replace the defective crystal
Check tor loose mounting, blis-

tering or discoloration caused by overheating,

FILTER
GHOKE L2

VI TUBE
SOCKET

V3 TUBE
SOCKET

V2 TUBE
- SOCKET

FILTER

Iigure 12, Radio Transmitter BC-610-A,

chipped or cracked bodies, loose ferrule ends, and
insufficient tension at end clips. Tighten end
clips by hand or with a pair of pliers. Make re-
placements where necessary.

(4) Rheostat and potentiometer. Check for

loose control knob on the shaft, insufficient spring
tension of sliding arm, cracks and chipped places
on insulating body. (See fig. 13.) Tighten care-
fully any part of rheostat or potentiometer assem-
bly that is known to be loose. Adjust the sliding
contact to provide sufticient tension. Use long-nose
pliers.
Check for loose connections of
clips, insufficient tension of fuse clips, loose and
over-heated end caps. Tighen loose connections.
Adjust the tension of fuse clips by pressing sides
together, using a pair of pliers.

(6) Relays. Check for contacts unevenly lined
up and incorrectly spaced, contacts which do not
close properly when the plunger is hand operated,

(5)  Huses.

OSCILLATOR D-C
SUPPLY POWER
TRANSFORMER T5

V4 TUBE
SOCKET

 V5TUBE
~ SOCKET

600 WATT HEATER
ELEMENT BASE

OUTPUT TUBES
FILAMENT

=B, and -C, modulator section, bottom vici.




OVERLOAD RESET
SWITCH

HIGH ?

| VOLTAGE
PROTECT
SWITCH

BIAS

Figure 13. Radio Transmitter BO-610-A,

insufficient tension of spring contacts, overheated
coil and loose connections. Tighten all loose con-
nections and mounting screws. Adjust relay con-
tact spacings where necessary. See section IX for
relay characteristics. Do not change the tension
of spring contacts unless absolutely necessary.

CW-PHONE |
SWITCH

EXCITER ;
i PLATE POWER
SWITCH ;

FILAMENT
POWER =
SWITCH

FILAMENT|
VOLTAGE |

, —C, and =D, power control panel, rear view.

Contacts must retain their original shape during
cleaning and repair. Make replacements where
necessary.

CAUTION: Do not disassemble relays except
in extreme cases. When disassembling, tag all
leads as they are being removed.
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(7) Switches. Check for loose terminal con-
nections and mountings, loss of tension of fixed
contacts, and broken wafers. Tighten all connec-
tions and mountings. Tighten the tension of fixed
contacts, with long-nose pliers. Replace defective
switches of the sealed type. Replace broken wa-
fers of the gang type. If parts are not available,
replace the entire switch assembly.

(8) Transformers and choke coils. Check for
loose mounting lugs, loose terminals, and loose
rivets. Look for signs of overheating by presence
of insulating compound on the outside around the
base of each transformer or coil. Tighten loose
parts, and correct cause of overheating.

(9) Meters. Check for cracked or broken cases
and meter glasses, no indication of meter zero
when equipment is turned off, and loose connec-
tions. Tighten carefully to prevent breakage, by
holding the hexagonal nuts, which are beneath the
connecting lugs, while the outside nut is being
tightened. To decide whether zero adjustment is
: PLATE
TRANSFORMER T 6

FILTER
CAPACITOR C19

V 6 TUBE”
SOCKET

FILAMENT
TRANSFORMER T2

Figure 1}.
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CAPACITOR C23

V7 TuBE”
 SOCKET

needed, first tap the meter case lightly with the
top of one finger. Make certain that the power is
off. If adjustment is needed, insert the tip of a
thin-blade screw driver in the slotted screwhead
located below the meter glass, and slowly turn
the adjusting screw until the pointer rests at
zero. Replace broken cases and glasses. If the
meter itself is damaged, replace it with one of
identical type.

(10) Pilot lamps. Check for broken or crack-
ed pilot light shields. loose bulbs, bulbs with loose
bases, loose connections and mountings. Tighten
mounting screws and resolder loose connections.
Replace burned out lamps. Screw bulbs tightly
into their bases; use friction tape to grip the glass
envelope. Replace broken or cracked pilot light
shields.

c.  Lusrrcariox.  (See ("1, TM 11-280.) Use
engine oil (OE) for temperatures above zero de-
grees I'; use special preservative lubricating oil
(PS) for temperatures below zero degrees I'; use

BLEEDER
RESISTOR R I3

FILTER FILTER

CHOKE L 4

Radio Transmitter BC-610-4, BC-610-B, BO-610-C, and BC—-610-D, powcer supply, top view.
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Figure 15.  Antenna Tuning Unit BO-129-(*), top view, cover removed.

special lubricating grease (GL) where indicated,
and in all temperatures. Lubricate only at the
points specified, and wipe off superfluous lubri-
cant.

(1) Transmitter BC-610—(*). Points requir-
ing lubrication every 256 hours:

(«) Capacitor shaft bearings. Place one or
two drops of special preservative lubricating oil
(I’S) on each of three bearings.

(b) Tuning control shaft bearings. Place one
or two drops of special preservative Iubricating
oil (PS) on each of two hearings.

(¢) Tuning control gears. Lubricate teeth
sparingly with special preservative lubricating oil
(PS).

(2)  Awntenna tuning units BO-729—(%) and
BC-939-A. DPoints requiring lubrication every
256 hours:

(a) Load coil shaft bearings. Place one or two
drops of special preservative lubricating oil (I'S)
on each of three bearings.

(b) Primary coil control shaft. Place one or

two drops of special preservative lubricating oil
(PS) on shaft.

(¢) Primary coil shaft bearings. Tlace one or
two drops of special preservative lubricating oil
(I’S) on bearings.

(d) Capacitor switch shaft rear bearings. Place
one of two drops of special preservative lubricat-
ing oil (I’S) on bearing.

(¢) Capacitor switch front bearing. Lubricate
with oil can.

(f) Primary coil dial control shaft. Lubricate
with oil can any points requiring lubrication every
256 hours.

(g) Loud coil control bevel pinions. Clean and
coat teeth sparingly with special lubricating
grease (GL).

(h) Ball spring plunger and disk. Clean and
coat sparingly with special lubricating grease
(GL).

(i) Primary coil control gear and pinion. Coat
teeth sparingly with special lubricating grease
(GL). Tor a full description of lubrication, see
TB SI1G 69.
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15. Cleaning, Inspecting, and Testing
Tubes

@. CLEANING. Clean glass envelopes of tubes
with a cloth moistened with water. Dry and
polish with clean cloth. Remove corrosion or rust
from grid and plate caps with #0000 sandpaper
or crocus cloth. Remove extraneous solder on
pins of metal tubes with #0000 sandpaper. Do
not damage pin stud. Touch up with soldering
iron.  Polish pins with #0000 sandpaper, and
clean, dry cloth.

b. INSPECTING.
glass or base, for bent or broken prongs, loose tube
caps, looseness of glass envelope from tube base,
_and looseness in the connection between spring
clips and tube caps.

c¢. Trstinc. Test tubes according to the fol-
lowing instructions:

(1)  Receiver type tubes.

Inspect tubes for cracks in

['se a tube tester,

COUPLING COIL LS

KNOB FOR

ADJUSTING

COUPLING
COIL L5

|
- GRANK HANDLE

- FOR ADJUSTING
' coiL 144

ANTENNA
CURRENT
METER M4

Figure 16.

22

LOW FREQUENCY
LOADING COIL L6

HIGH FREQUENGY
_LOADING
COIL L44

(@) Test tubes in accordance with instructions
given in the tester manual for the particular tube
under test.

(b) Test tube for leakage or shorts between the
elements of the tube. If the tube tests shorted,
discard it.

(¢) If leakage is not indicated, make emission
test in accordance with chart. If the tube regis-
ters “weak,” “questionable,” or “bad,” replace it.

(d) Compare performance of tube in its own
socket with that of a new tube of known good
quality, or test doubtful tubes in a transmitter
known to be operating normally.

(2) Transmitter type tubes.

(@) Make continuity tests for large transmitter
type tubes.

(b) Make comparative operating tests using a
similar piece ot equipment known to he operating
normally.

INPUT
TERMINALS

ANTENNA
TERMINAL

FIXED VACUUM
CAPACITOR €22

TLIg840

Antenna Tuning Unit BCO-939-A, top view, cover removed.




SECTION 1V
PRELIMINARY TROUBLE-SHOOTING PROCEDURES

16. Tests of Resistance of Power
Supplies

@. GENERAL. Troubles within the equipment
can be detected often by testing the resistance of
the power supplies at the power input and output
terminals before applying power to the equipment,
thereby preventing damage to the power supplies.

(1) Perform the following tests with a-c power
off, tubes removed except where indicated other-
wise, and all plugs disconnected. Before begin-
ning these tests make a careful inspection of the
wiring on the lower and upper control panels to
make certain that there are no short circuits or
open circuits, since the results of the tests outlined
below give no indication of defects within wiring
circuits.

(2) If the measurements in the following tests
indicate a defective component circuit, test each
component part in the circuit with ohmmeter for
possible grounds, leakage, and short circuits or
open circuits. Make the necessary repairs and re-
placment of defective parts.

(3) The values contained in these tests are ap-
proximate. Any test value indicated which is not
within tolerance should be investigated.

b. Tests ror Rapro TransMITTERs BC-610-A
THROUGH BC-610-C. (1) High-voltage power sup-
ply. Before performing these tests remove con-
nections from terminal strip TS3 on high-voltage
power side, taking precaution to prevent wires
from touching one another.

() Input resistance. Adjust ohmmeter to
range which permits the lowest resistance scale
measurement. Place ohmmeter test leads between
wires 1 and 3 of terminal strip TS3. Reading on
ohmmeter will indicate:

Normal — 1 ohm =£= 10 percent.

Defective — zero or infinite.

Adjust ohmmeter to range which permits the low-
est resistance measurement.

Place ohmmeter test leads between wires 4 and 7
of terminal strip TS3. '
Reading on ohmmeter will indicate:

Normal — 11 ohms == 10 percent.

Defective — zero or infinite.

(b) Output resistance. Adjust ohmmeter to
permit a resistance measurement within 0- to 100,-
000-ohm scale. Place ohmmeter test leads be-

tween wires 8 and 9 of terminal strip TS3. Read-
ing on ohmmeter will indicate:

Normal — 75,000 ohms == 10 percent.

Defective — zero or infinite.

(2) Power supply of modulator section. (a)
Input resistance. Adjust ohmmeter to scale which
permits the lowest resistance measurement.

1. Place ohmmeter test leads between ter-
minals 9 and 10 of socket PL3. Reading of
ohmmeter will indicate: '

Normal — 1.5 ohms = 10 percent.

Defective — zero or infinite..

2. Place ohmmeter test leads between ter-
minal 9 of socket PL3 and terminal 12 of
socket PL4. Reading of ohmmeter will
indicate:

Normal — 1.5 ohms =+ 10 percent.

Defective — zero or infinite.

3. Place ohmmeter test leads between ter-
minals 8 and 9 of socket PL3. Reading
on ohmmeter will indicate:

Normal -3 ohms == 10 percent.

Defective — zero or infinite.

(b) Output resistance. Adjust ohmmeter to
permit a resistance measurement within 0- to 100,-
000-ohm scale. Before performing the output re-
sistance test, check resistor R11 whose value
should be 2,500 ohms. Replace this resistor if its
value is not within tolerance. Place ohmmeter
test leads between terminal 7 of socket PL1 and
terminal 9 of socket PL4. Reading on ohmmeter
will indicate:

Normal — 50,000 ohms = 10 percent.

Defective — zero or infinite.

(3) Power supply of R-f section. (a) Input re-
sistance. Perform this test with voltage regulator
Tubes JAN-003/VR150, (V13, V14, V15) (VT-
139) placed in their sockets. Adjust ohmmeter
to the scale which permits the lowest resistance
measurement. Place ohmmeter test leads between
terminals 6 and 7 (BC-610-A and BC-610-B) or
terminals 7 and 8, (BC-610-C) of terminal strip
TS1. The reading on ohmmeter will indicate:

Normal — 1.5 ohms =# 10 percent.

Defective — zero or infinite.

(b) Output resistance. Perform this test with
switch SW9 in open positions. Adjust ohmmeter
to permit a resistance measurement with 0- to 10,-
000-ohmmeter scale. Place ohmmeter test leads
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between chassis ground and terminal 8 of ter-
minal strip TS2. The reading on ohmmeter will
indicate:

Normal — 40,000 == 10 percent.

Defective — zero or infinite.

c. Tesrs ror Rapio TraxsMITTERS BC-610-D
and BC-610-E. '

(1) High-voltage power supply. (a) Input re-
sistance. See the test for Radio Transmitters BC—
610-A through BC-610-C. (See a (1) (a) above.)

(b) Output resistance. See the test for Radio
Transmitters BC-610-A through BC-610-C. (See
a (1) (b) above.)

(2) Power "supply of modulator section. (a)
Input resistance. Adjust ohmmeter to scale which
permits the lowest resistance measurement.

1. Place ohmmeter test leads between ter-
minals 1 and 6 of socket PL3 (SO3 on
transmitter BC-610-E). Reading on ohm-
meter will indicate:

Normal - 1.5 ohms == 10 percent.

Defective — zero or infinite.

2. Place ohmmeter test leads between ter-
minal 5 of socket PL3 (SO3 on BC-610-E)
and terminal 12 of socket PL4 (on BC-
610-E). Reading on ohmmeter will indi-
cate:

Normal - 1.5 ohms == 10 percent.

Defective — zero or infinite.

3. Place ohmmeter test leads between ter-
minals 4 and 5 of socket PL3 (SO3 on BC-
610-E). Reading on ohmmeter will indi-
cate:

Normal - 8 ohms =+ 10 percent.

Defective — zero or infinite.

(b) Output resistance. See test for Radio
Transmitters BC-610-A through BC-610-C (see
@ (2) (b) above. Radio Transmitter BC-610-E
differs in the omission of capacitor 022, and sock-
ets PL1 and PL4 marked respectively SO1, and
S04. (See sec. 11, table I1.)

(3) Power supply of R-f section. (a) Input
resistance. Perform this test with voltage regu-
lator tubes V13, V14, V15, in their sockets. Ad-
just ohmmeter to scale which permits the lowest
resistance measurement. Place ohmmeter test
leads between terminals 7 and 8 of terminal strip
TS1. Reading on ohmmeter will indicate:

Normal - 1.5 ohms =+ 10 percent.

Defective — zero or infinite.

(b) Output resistance. Adjust ohmmeter to
permit a resistance measurement within 0- to 100,-
000-ohm scale. I’lace ohmmeter test leads between
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chassis ground and terminal 8 of terminal strip
TS2. Reading on ohmmeter will indicate:
Normal 0 - 40,000 ohms == 10 percent.
Defective — zero or infinite.

17. Tests of Input Resistance at Power
Input Plug

Perform the following tests with a-c power off,
tubes removed, and all plugs disconnected.

@. TEsTs FOR TRANSMITTERS BC~610—A THROUGH
BC-610-C. (1) Short-circuit test. Place ohm-
meter test leads across a-c socket PL6. Reading
on ohmmeter will indicate:

Normal — infinite.

Detective — zero.

If the above measurement indicates a defective
circuit, test each component in the circuit with
ohmmeter for short circuits. Make the necessary
repairs and replace defective parts.

(2) Open-circuit test. TPlace a temporary
jumper across the terminals of P’L6, then place
ohmmeter test leads across terminals 7 and 9 of
socket PL3. Reading on ohmmeter will indicate:

Normal — zero.

Defective — infinite.

If the above measurement indicates a defective
circuit, test each component in the circuit with
ohmmeter for an open circuit. Make the neces-
sary repairs and replace the defective parts. After
test, remove temporary jumper.

b. Tests ror TRANSMITTERS BC-610-D anp BC—
610-E. (1) Short-circuit test. Place ohmmeter
test leads across a-c¢ socket PL6 (SO6 on BC-610—

E). Reading on ohmmeter will indicate:

Normal — infinite.

Defective — zero.

If the above measurement indicates a defective
circuit, test each component in the circuit with
ohmmeter for short circuits. Make the necessary
repairs and replace defective parts.

(2) Open-circuit test. Place a temporary
jumper across the terminals of socket PL 6 (S06
on BC-610-E), and place ohmmeter test leads
across terminals 3 and 7 of socket PL3 (SO3 on
BC-610-E). Reading on ohmmeter will indicate:

Normal—rzero.

Defective—infinite.

If the above measurement indicates a defective
circuit, test each component in the circuit with
ohmmeter for open circuits. Make the necessary
repairs and replace defective parts. After test,
remove temporary jumper.
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18. Tests of Continuity for Cables and
Terminal Strips

a. Defects in Radio Transmitter BC-610—(*)
can be detected by performing resistance tests
of continuity through cables and terminals in
accordance with the procedure outlined below in
table 1V.

b. Perform tests on ohmmeter range that per-
mits a reading close to the center of scale. If
the readings obtained do not agree with those
specified in table IV, within plus or minus 10 per-
cent, the circuit is defective. If an infinite read-
ing is obtained in a test for which zero is speci-
fied in table 1V, there is an open circuit in the

circuit under test. Check the circuit for poorly
soldered or broken connections, burned-out fuses,
poor contacts between plug and sockets, loose
connection at terminal strips.: Also, by these
tests short circuits and defective parts may be
located. Make the necessary repairs and replace-
ments.

c. Perform these tests with a-¢ power off,
tubes removed, except where indicated otherwise,
and all plugs connected in their proper sockets.
On Radio Transmitters BC-610-A through BC-
610-D the reference numbers for plugs. are PL1.1
through PIL4.1; the reference numbers for sock-
ets are P’L1 through PL6. The reference num-

Table IV. Continuity Tests for Cables and Terminal Strips

Part Ref Term or Switch adjustments Where measured to Resistance
No. lead No. when measuring (ohms)
Power supply terminal strip | TS3 1 Terminal “O” of trans- 0
TS3 : former T6.
2 Terminal ‘2600 of trans- 0
former T6.
3 Terminal “2000” of trans- 0
former T6.
4 Terminal “ST” of trans- 0
former T2.
| 5 Terminal “100” of trans- 0
i ‘ former T2.
| | 5 Terminal 7 of terminal strip 0
l ! TS3.
‘ ‘ 6 The l(7)pen contact on relay 700
‘ |8 Terminal “CT” of trans- 50
‘ former T2.
| 9 Ground or chassis. 0
Leads connecting to power ‘ 1 Terminal 8 of plug PL4.1. 0
supply terminal strip TS3. : _ )
i 1 SW4 at NORMAL. Terminal 7 of plug PILA4.1. 0
} | 2ABC! SW7 at CW. Terminal 11 of plug PL3.1. 0
‘ | 2DE SW7 at CW. Fuses FS2 and | Terminal 7 of plug PL3.1. 0
i FS3 must be in operating
condition.
i 3ABC SW7 at PHONE. Terminal 11 of plug PL3.1. 0
i . 3DE SW7 at PHONE. Terminal 7 of plug PL3.1. 0
j Fuses FS2 and FS3 must i
‘ ! be in operating condition.
|4 SW12 closed (not pressed). Te{‘rélinal 6 of terminal strip 0
| 3.
.~ 5ABC SW7 at PHONE. Terminal 12 of plug PL1.1. 0
5DE SW7 at PHONE. ! Terminal 2 of plug PL3.1. 0
7ABC Terminal 12 of plug PL3.1. 0
7DE Terminal 8 of plug PL3.1. 0
8 Terminal “+4" of Meter M5. 0
I 9 Terminal 9 of plug PL4.1. 500
Modulator socket PL1. PL1 7 Any  convenient ground 0
point.
8 Terminal 2 on socket PLS5. 0
9 Top E,erminal 11 on socket 80 -
PL1.
10 ABCD Terminal “CT” of trans- 0
former T3.
12 ABC Terminal 10 on socket PL3. 250 ,
Modulator socket PL2. PL2 7 ABC Terminal 8 on socket PL3. 0/
7 DE Terminal 4 on socket PL3. 0
8 ABC Terminal 9 on socket PL3. 0
8 DE Terminal 5 on socket PL3. 0
10 Terminal 4 on socket PL35. 0

Indicates radio transmitter model.
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Table IV. Continuity Tests for Cables and Terminal Strips—Continued

Part Ref Term or Switch adjustments Where measured to Resistance
No. lead No. when measuring (ohms)
11 Tap on resistor R11. | 0
12 ABC Switch SW5 closed. Terminal 12 on socket PL3. 200
12 DE Switch SW5 closed. Terminal 8 on socket PL3. 200
Modulator socket PL3. PL3 1DE Terminal 1 on socket PL5. 0
2DE Terminal 6 on socket PL3. 250
3DE One side of the a-c line at 0
socket PL6.
7 ABC Fuse FS1 must be in operat- | One side of the a-c line at 0
ing order. socket PL6.
7 DE One side of the a-c line at ! 0
: socket PL6.
11 ABC Fuses FS2 and F'S3 must be 0
in operating order.
Modulator socket PL4 PI4 7 Terminal 8 of socket PLA4. i 16
9 Terminal “CT” of 500-0- 2750
500 winding of trans- |
former T1. |
10 Terminal “F” of transform- | 0 (on BC-
er T8. ! 610-E open
| circuit)
|
11 Terminal 4 of socket PL5. 0
12ABC Terminal 9 of socket PL3. 1.5
12DE Terminal 5 of socket PL3. 1.5
Modulator plug connector PL1.1 7 Any_ convenient ground 0
PL1.1 point.
8AB Switch SW7 at CW. Te%rginal 2 of terminal strip | 0
1. !
8C Switch SW7 at CW. Te%rginal 3 of terminal strip 0
'S1.
8DE Terminal 3 of terminal strip 0
TS1. ‘
9AB Terminal 3 of terminal strip 0
TS1.
9CDE Terminal 4 of terminal strip 0
TS1.
10AB Te{%linal 5 of terminal strip | 0
1. f
10CD Terminal 6 of terminal strip 0
TS1. |
11AB Te{‘rginal 4 of terminal strip 0
1. |
11CDE Te’i“rélinal 5 of terminal strip | 0
S1. i
Modulator plug connector | PI2.1 7AB Te'}‘rélinal 6 of terminal strip 0
7CDE Te'll"rélinal 7 of terminal strip | 0
1.
8AB Terminal 7 of terminal strip | 0
TS1.
8CDE Terminal 8 of terminal strip 0
SI. ‘
10 Terminal 10 of terminal | 0
strip TS1. 1
11 Terminal 9 of terminal strip 0
TS1. i
12 Terminal 11 of terminal | 0
strip TS1.
Modulator plug connector | PL3.1 1DE Fuse FS5 must be in operat- | Terminal 5 of plug PL3.1. 0
PL3.1. ing order.
3DE Fuse FS1 must be in operat- | Terminal 6 of plug 0
ing order. 3.1,
Switch SW1 at ON.
4DE Switch SW12 closed. Te’}‘rginal 6 of terminal strip 0
3.
5DE Fuses FS2 and FS4 must be | Terminal 7 of plug PL3.1. 0
in operating order.
7ABC Switch SW1 at ON. Terminal 10 of plug PL3.1. 0
8ABC Ter}"rélinal 4 of terminal strip 0
3.
9ABC Terminal 5 of terminal strip 0

TS3.
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Tabdble IV. Continuity Tests for Cables and Terminal Strips—Continued

Part Ref Term or Switch adjustments Where measured to Resistance
No. lead No. when measuring (ohms)
Modulator plug connector | PL4.1 10 Variable arm of MODU- 0
PL4.1. kATOR BIAS control
12.
11 Switch SW6 at ON. Variable arm of FILA- 0
MENT VOLTAGE con-
trol R18.
12 Switch SW3 at ON. Variable arm of FILA- 0
MENT VOLTAGE con-
trol R18.
Modulator socket connector | PL5 1ABC Fuses FS2, FS4, and FS5 | One side of the a-c line at 0
PL5 in operating condition. socket PL6.
1DE Terminal 1 of socket PL3. 0
3ABC Terminal 10 at socket PL3. 0
3DE Terminal 6 at socket PL3. 0
6 Terminal 7 of socket PLS5. 35
8 Any convenient ground 0
point.
AB CDE
Exciter terminal board TS1. | TS1 1 Any convenient ground 0
point.
3 Terminal 8 at tube socket of 60
2 tube V8.
3 4 Terminal 2 or 3 at tube 0
socket of tube V12.
4 5 Terminal 3 or 2 at tube 0
socket of tube V12.
5 Terminal 1 at terminal strip 0
TS2.
6 (Not on BC-610-E.) Te{‘rélinal 2 at terminal strip 0
2.
6 7 Tubes V13, V14, and V15
must be in their sockets.
7 8 Terminal “ST” of trans- 0
former T4.
8 Terminal 4 at terminal strip 0
TS2.
9 9 Te{‘xélinal 6 at terminal strip 0
2.
10ABC Switches SW10, SW11, and | Terminal 11 at terminal 0
SW13 closed. strip TS1.
10DE Switches SW10, SW13, and | Terminal 11 at terminal 0
SW16 closed (on BC-610— strip TS1.
E switch SW2 corre-
sponds with SW16).
AB CDE .
Exciter terminal strip TS2. | TS2 2 3 Terminal “F” of tube socket 0
of tube V16.
3 4 Te‘r/minal “F” of tube socket 0
16.
4 — Switch SW8 at INT. Terminal “ 4+’ of meter M1. 0
AMP. GRID.
5 5 Grid connection of tube 1,000
V16. (20 on BC—-
610-E)
7 7 .Terminal 3 of tube socket 70
of tube V10 or V11. (4,770 on
BC-610-E)
8 8 Terminal “CT” of 5-volt 3- 125
amp winding on trans-
former T4.
9 9 Terminal 4 of tube socket | 50,000
of tube V9.
10 10 Terminal 2 of tube socket | 20,000
of tube V10 or V11.
11 11 Ungrounded filament ter- 0
minal of tubes V8, V9, .
V10, and V11.
12 12 Any convenient ground 0
point.
Leads connecting to exciter | TS2 1 2 Terminal “+” of meter M4. 0
terminal strip TS2. (not on BC—-
610-E)
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Table IV.

Continuity Tests for Cables and Terminal Strips—Continued

Part Ref Term or Switch adjustments Where measured to | Resistance
No. lead No. when measuring (ohms)
AB CDE |
2 3 A terminal of meter M3. | 0
3 4 Other terminal of meter M3. ‘ 0
5 5 Switch SW8 at P.A. GRID. | Terminal “—”" of meterM1. | 0
6 6 Terminal “+° of meter M1. | 0
7 7 Sw(i;tchSWB at INT. AMP. | Terminal “—"" of meter M1. | 0
RID.
| 8 8 | (OnBC-610-E Switch SW8 | Terminal “+” of meter M2. 0
| at DOUBLER-PLATE.) (M1 on BC-610-E.) ‘
9 9 | Switch SW9 at BUFFER- | Terminal “—"’ of meter M2. | 0
DOUBLER 1. (On BC- (M1 on BC-610-E.) ‘
610-E switch SW8 at |
‘ DOUBLER-PLATE.) \
10 10 Switch SW9 at INTER- | Terminal “—" of meter M2. 0
j 11}/III£DIATE AMPLI- (M1 on BC-610-L.) ‘
| ‘IER. ;
o1l 11 “Hot” lead on lamp socket | 0
! (LM1). 3
i 12 12 Any convenient ground 0
| ‘ point.
Exciter chassis tuning unit | PL7. 1 Switches SW11.1, SW11.2, | Terminal 5 at tube socket of 0
sockets PL7, PL8, and | PLS. SW11.3, SW11.4, and tube V8. ‘
PL9. and SW11.5 (on BC-610-E !
L PL9 Switch SW11) are in No. i
| 1, No. 2, and No. 3 posi- |
‘ tions respectively for the |
following checks on PL7, |
PL8, and PL9. \
2 Any convenient ground | 0
point. |
3ABCD Terminal 4 at tube socket ‘ 80,000
of tube V9. ;
4 Terminal on capacitor C1 | 0
opposite to connection
from this capacitor to the
cathode of tube V8.
5ABCD Terminal 4 at tube socket | 50,000
of tube V9.
6ABCD Terminal 4 at tube socket | 70,000
of tube V9. \
7ABCD Terminal 6 at socket PL7, 20
PL8, and PLO9.
7E Terminal 9 of TS2. 20
8 Terminal 3 at tube socket
of tube V9. 0
10 Any convenient ground 0
point.
11 Terminal 10 at terminal 20
i strip TS2.
| 12 Plate caps of tubes V10 and | 0
‘ V11. ‘;
!

bers for tuning unit sockets are PL7, PLS8, and
PL9. On Radio Transmitter BC-610-E the ref-
erence numbers for plugs are PL1 through PL4;
the reference numbers for sockets are SO1 through
S06. The reference numbers for tuning unit
sockets are SO7, SO8, and SO9.

CAUTION: Make certain that the switches
are in the specified position required for the
test.

19. Preparation of Set for Operation

a. Putting Back Plug-in Parts. (1) Tubes.

Insert all tubes into their proper sockets, mak-
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ing certain that they are locked and tight, and
that grid connections and plate spring clips are
firmly connected.

(2) Tuning wunits. Select a tuning unit of
the desired frequency range (table V or VI, de-
pending on the model of the transmitter under
test). Lift open the right-hand door in the cover
of the transmitter and firmly insert the tuning
unit in one of the three available channels
marked 1, 2, or 3. Make certain that the switch
on the tuning unit marked M.O.-XTAL faces
the front of the transmitter. (See fig. 7 or 8.)
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Tabdble V. Tuning Components for Radio Transmitters
BC-610-A Through BC-610-D

Tuning box for ’]guning unit for

BC—-610-A and C-610-C and | Frequency range
BC-610-B. BC-610-D. (mc)
Ao TUA4T7....... 2.0 to25
B TUA48....... 2.5 to 3.2
Coo TU49....... 3.2 to4.0
Do TU-50....... 4.0 t05.0
E.. ... TU-51....... 5.0 to6.35
Fooooo TU-52....... 6.35 to 8.0

Coil unit for
BC-610-C and

Tank coil for

BC-610-A and Frequency range
(mc)

BC-610-B. BC-610-D.
51A438 with Capacitor | C-387........ 2.0 to 2.55
CA-423
51A438.................. C-387....... 2.55 to 3.4
51A439.................. C-388........ 34 to44
51A440.................. C-389....... 44 to05.7

S1IA441.. ... ......... .. C-390....... 5.7 to 8.0

Table VI. Tuning Components for Radio Transmitter

BC-610-E
Tuning unit Frequency range
(mc)
TU-AT. .. 2.0 to 2.5
TUA8. . ... 25 to 3.2
TU-A9. ... 3.2 to 4.0
TU-50. ..o 4.0 to 5.0
TU-51. ... 5.0 to 6.35
TU-52. ... 6.35 to 8.0
TU-53. 8.0 to 12.0
TU-54. .. 12.0 to 18.0
Coil unit Frequency range
(mc)
C-387-B with Capacitor CA-423........ 2.0 to 2.5
C387-B............... 25 to 3.5
C-388-A................ i 3.5 to 4.5
C-389-A. ... ... ... .. . ... 4.5 to 5.7
C-390-A......... ... ... 5.7 to 8.0
CAT. . 8.0 to11.0
C48.. ... 11.0 to 14.0
C—449. . ... ... 14.0 to 18.0

(3) Coil units. Select a coil unit of the de-
sired frequency range (table V or VI, depending
on the model of the transmitter under test). Lift
open the left-hand door in the cover of the trans-
mitter and insert coil unit. (See fig. 7 or 8.)

(4) Capacitor CA-}23. Insert this capacitor
if operation in the 2.0- to 2.5-mc. frequency range
is desired. Close the left-hand door firmly to
insure operation of the interlock switches. (See
fig. 7 or 8).

(5) Other plug-in parts. Make certain that
other plug-in parts, such as fuses, plugs, pilot
lamps, and the 600-watt heater element, fit firmly
into their sockets.

b. ConNEcTION oF PowEr UnItr. Select a power
source which can supply 5 kilowatts at 115 volts
(117 volts for Radio Transmitter BC-610-E) 50-

673392°—46—3

or 60-cycle, single-phase, alternating current.
Connect the power source to the transmitter,
using Cord CD-763 or equivalent. When using
Power Unit PE-95-( ), see TM 11-904, for de-
tails of operation.

c. DumMy ANTENNA. A dummy antenna con-
sisting of a 164-ohm, 400-watt noninductive re-
sistor (this value of resistance and wattage can’
be obtained using a series-parallel arrangement of
ohmite resistors in series with a 50-mmf variable,
air capacitor, 7,500 to 10,000 d-c volts (working)
must be connected between the antenna post and
the chassis of the antenna tuning unit. Connect
the capacitor end of the series circuit to the an-
tenna post, and the resistor end to the chassis.

d. PrecauTioNs Berore OPERATION. Before
attempting to operate Radio Transmitter BC-610-
(*) always observe the following precautions:

(1) Read carefully paragraphs 19 and 20 of
this section in order to become thoroughly famil-
iar with this material.

(2) Never throw the CVV PHONE switch when
the plate power is on.

(3) If Radio Receivers BC-312—( ) and BC-
342—( ) are used, check their operation and con-
dition as outlined in instruction book TM 11—
850.

CAUTION: Radio Transmitter BC-610—(*) is
equipped with extremely high voltages which are
dangerous to life if contacted. The protective
electrical interlock switches should not be re-
lied upon. If the contact points of relay RY 1
stick, high voltages are still present in the trans-
mitter after the interlock switches are operated.

" For this reason, be sure that the back cover and

cover doors are closed before applying plate
power. A red bull’s-eye pilot lamp, labeled
PLATE POWER, on the front panel of the trans-
mitter indicates when the high-voltage supply is
turned on. However, since this lamp may burn
out, do not rely upon it to show that no high
voltage is present. When the transmitter is in
operation, extremely high r-f voltages are present
around the antenna-tuning unit. Beware of r-f
burns. Make certain that the voltage is off be-
fore changing parts and making repairs.

20. Operating Test
(See table VII, for correct operating values.)
@. PRELIMINARY ADJUSTMENTS FOR C—W TRANS-
MissioN. Always adjust the transmitter for c-w
operation first. This is done as follows:
(1) See that the PLATE POWER switch of
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the transmitter is at OFF, and left there, if Radio
Receiver BC-312-( ) and BC-342—( ) are used,
otherwise automatic disabling of the receivers
is not possible. Use this switch only in an emer-
gency or during servicing of the transmitter.

(2) Make certain’ that the transmitter con-
trol switch on Speech Amplifier BC-614—( ) is
at TRANS-OFF. TFor Radio Transmitter BC—
610-I this switch is located on Junction Box
JB-T0-A. : ' .

(3) Set:'FILAMENT'I’()W’ER switch of the
transmitter-at ON. - The green pilot lamp and
the plate tuning dial_should nmow light up, and
the F“IL." VOLTAGE meter should register.

(4) “Adjust the FILAMENT VOLTAGE con-
- trol on the transmitter panel until the FIL.
~VOLTAGE meter indicates 5 to 5.3 volts.

CAUTION: To prevent damage to the tube fil-
aments, always allow a filament warm-up period
of at least 30 seconds before applying plate
power. Reread safety precaution (par.19 d (1))
before proceeding further.

- (5) Set the BAND SWITCH on the front
panel of the transmitter so that its position
‘number corresponds with the channel number
where the tuning unit was placed.

(6) Set COUPLING control of Antenna Tun-
ing Unit BC-729-(*) to the extreme left to de-
crease coupling to a minimum (Radio Transmit-
ters BC-610-A through BC-610-D). Radio
Transmitter BC-610—-E is equipped with Antenna
Tuning Unit BC-939-A.

(7) Set the CW-PHONE switch of the trans-
mitter at CW.

b. PreLIMINARY CHECKS. (1) Overheating of
parts. Check the transmitter for smoke and odor
of burned parts.

Note. Recently moistureproofed and fungiproofed
equipment amay give off a small amount of smoking
which is usual.

(a) Tubes. After the transmitter has been
operating.for 5 minutes, remove all voltages. Im-
mediately after removing plate voltage look for
reddened plates within the envelopes of the large
rectifier type tubes, as an indication of exceeding
the normal plate dissipation. Feel the grid, plate,
and filament terminals of the tubes for excessive
heat due to contact resistance between the tube
pin and socket connection.

CAUTION: Do not handle tubes that require
heavy filament current or dangerously high plate
voltage while the transmitter is in operation.
Make the above checks after all voltages have
been removed.
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(b) Resistors. Wateh for overheated or
smoking resistors. Feel the tension of the ferrule
clips. Insufficient tension of ferrule clips may
cause poor electrical connection.

(¢) Capacitors. - Feel terminals and bodies
of the capacitors for excessive heat.

(d) Transformers. Check transformers for
signs of overheating.

(2) Noises. Listen for mnoises which indi-
cate arcing.

(3) Filament Voltage control. 1f the FILA-
MENT VOLTAGE control on the transmitter can-
not be adjusted for a reading of 5.0 to 5.3 volts
on FIL. VOLTAGE meter, or if the meter shows
no indication, make the following checks:

(a) Fuses. Make certain that all fuses are
tight in their sockets and in operating condition.

(b) Source of power. Make certain that the
cord and plug to the source of power are not de-
fective. For detailed repair data on the internal
power supplies see sections VI and VIII.

(¢) Filament Power switch. Check this switch
to determine whether or not it is operating prop-
erly.

(d) Voltageregulater tubes. Make certain
that tubes V13, V14, and V15 are firmly inserted
in their sockets. The tube plates will show color
when operating properly.

CAUTION: Touch only insulated parts. Use in-
sulated probe to find loose joints and discon-
nected wires. Keep one hand behind the body
when making these checks.

(4) If the above checks indicate that the
transmitter is operating satisfactorily, proceed
to make the subsequent tuning adjustments. If
the operation of the transmitter fails during the
tuning adjustments for c-w and voice transmis-
sion, see paragraph 22, and section VIII, for de-
tailed repair data.

c¢. Masrer-osciLLaTor  (M.O.) CONTROL FOR
Rapro TransMITTERS BC-610-A THROUGH BC-610-
D.! Proceed as follows:

(1) Set M.O.—XTAL Switch of the tuning
unit at M.O.

(2) Set the EXCITER PLATE POWER
switch on the transmitter panel at ON. When
operating Radio Transmitter BC-610-D, also
throw the transmitter control switch of Speech
Amplifier BC-614—( ) to TRANS. ON.

CAUTION: The door over the tuning units in
the cover of the transmitter should be open at

1For performance characteristics of Radio Transmitters BC-
610-A through -D see table VII.




this time to keep the high voltage from reaching
the final amplifier.

(3) Set the I’)A. GRID-INT. AMP. GRID
meter switch on the front panel of the transmitter
at P.A. GRID.

(4) Loosen the thumbscrew lock on the M.O.
dial, and set this dial on the tuning unit to the
desired frequency as indicated by the TUNING
CHART of Radio Transmitters BC-610-A
through BC-610-D, pertaining to the tuning unit
in use. (See par. 40 b (3).) For greater accuracy
use Frequency Meter Set SCR-211—( ) (par. 40).
Tighten the dial lock.

(5) Press key J37. The transmitter may be
keyed by using jack J101 on Speech Amplifier
BC-614—( ). The key must be held down while
making the subsequent tuning adjustments. Re-
lease except when actually making tuning adjust-
ments.

(6) Adjust the center knob marked DOUB.
on the tuning unit for maximum reading on the
GRID CURRENT meter.

(7) Adjust the INT. AMP. knob of the tuning
unit for the maximum deflection on the GRID
CURRENT meter.

(8) Repeat steps in (6) and (7) above. The
GRID CURRENT meter will indicate between 60
and 100 milliamperes.

(9) Throw the EXCITER PLATE POWER
switch on the front panel of the transmitter OFF,
and sét the transmitter control switch of Speech
Amplifier BC-614-D at TRANS. OFF. (See (2)
above.)

(10) Close both cover doors. Make certain
that both left and right hand doors on the top
cover of the transmitter are firmly closed upon
the interlock switches, otherwise plate power
cannot be applied.

(11) Throw the HIGH VOLTAGE PROTECT
switch up. Always do this before adjusting the
P. A. PLATE wheel and the Antenna Tuning
Unit BC-729—(*).

(12) Set the transmitter control switch on
Speech Amplifier BC-614—( ) at TRANS. ON.

(a) The red pilot lamp should now light.

(b) The P.A. PLATE meter should indicate
some current value depending upon the setting
of the PLATE TUNING wheel.

(13) Unlock the PLATE TUNING wheel by
pushing down on the small knurled knob, and ad-
just this wheel until the P.A. PLATE meter dips
to a minimum reading. Do not change this ad-
justment from this point on.

(14) Lock the PLATE TUNING wheel by
pushing the lock lever to the right.

(15) On Antenna Tuning Unit BC-729-(*):

(@) Set the SERIES COND. switch knob at
2-6 MC if operating below 6 MC, or to 6-8 MC if
operating above 6 MC.- ‘

(b) Set the COIJI"I‘]NG knob to about the
center of its scale.

(16) Ascertain from the" hunn;, chart (par.
40 (3)), the approximate &ottmg of- the antenna
loading inductor for the fr equen(\ which has
been selected. : . o

(17) Turn the antenna loading inductor
crank to approach-this setting and watch- for an
indication of rising final plate current at the P A
PLATE meter. :

(18) Adjust the crank for maximum (mronf
on the P.A. PLATE meter. .

(a) Tt the value indicated on this meter ex-
ceeds 100 millamperes (ma), decrease the coup-
ling by turning to the left the COUPLING knob .
on Antenna Tuning Unit BC-T29-(*).

(b) 1If the value indicated on this meter falls
below 100 ma, increase the coupling by turning
the COUPLING knob to the right or in the IN-
CREASE direction until it reaches 100 ma.

(¢c) The ANTENNA CURRENT meter of the
antenna tuning unit will now give some indica-
tion of antenna current. )

(19) Now throw the HIGH VOLTAGE PRO-
TECT switch on the transmitter panel down to
NORMAL. Both the P.A. PLATE current meter
of the transmitter and the ANTENNA CUR-
RENT meter of the antenna tuning unit will now
indicate substantially higher readings. -

(20) Adjust the COUPLING knob on the
antenna tuning unit until the . A. PLATE cur-
rent meter reads 290 ma.

(21) Now carefully reset the induc'tor,cmnk
for maximum reading on the ANT.ENNA CUR-
RENT meter.

(22) Readjust the COUPLING knob and the
inductor crank by repeating the procedule
specified in (20) and (21) above until maximum
antenna current occurs when the I'. A. PLATIE
meter reads 290 ma. :

CAUTION : Never exceed a value of 300 ma in-
dicated by the P.A. PLATE meter. It is permis-
sible to reduce coupling so that the plate cur-
rent is as low as 200 ma if satisfactory c—w com-
munication is still maintained. Do not readjust
the PLATE TUNING wheel after it is once ad-
justed. A check will show that it remains adjust-
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ed if instructions have been followed.
above.)

(23) Release the key. With the opening of
this key switch, the GRID CURRENT, P. A.
PLATE, and ANTENNA CURRENT meters
should all return to zero indication.

(24) Press Key J-37 and check the FIL.
VOLTAGE meter. If necessary reset the FIL-
AMENT VOLTAGE knob until this meter reads
5.0 to 5.3 volts; then release the key. The trans-
mitter is now tuned and ready for c-w opera-
tion. Check the data on meter readings as speci-
fied in the table of performance characteristics.
(See table VII.)

(25) To shut off the plate power, throw the
transmitter control switch on the panel of Speech
Amplifier BC-614—( ) to TRANS. OFF.

(26) To turn off the transmitter completely,
set the FILAMENT POWER switch on the trans-
mitter panel at OFF.

d. Master-osciLLATOR (M. O.) CONTROL FOR
Rapio Traxsmirrer BC-610-LE'. Proceed as fol-
lows:

(1) Set M.O.
unit to M. O.

(2) Set the EXCITATION METER SWITCH
on the front panel of the transmitter at INT.
AMP. GRID.

(3) Set the EXCITER PLATE
switch of the transmitter at ON.

CAUTION: The door over the tuning units
in the cover of the transmitter should be open
at this time to keep the high voltage from reach-
ing the final amplifier.

(4) Loosen the thumbscrew lock on the M. O.
dial and set this dial of the tuning unit to the
desired frequency as indicated in the tuning chart
of Radio Transmitter BC-610-E pertaining to
the tuning unit in use. (See sec. IX.) For great-
er accuracy use Frequency Meter Set SCR-211-
( ). (See par. 40.) Tighten the dial lock.

(5) Adjust the center knob marked DOUB.
on the tuning unit for maximum reading as in-
dicated on the EXCITATION METER.

(6) Set the EXCITATION METER SWITCH
on the front panel of the transmitter at . A.
GRID..

(7) Adjust the INT. AMP. knob of the tuning
unit for the maximum reading as indicated on
the EXCITATION METER.

(See (13)

ITAL switch of the tuning

POWER

For performance characteristics of Radio Transmitter BC-
610-E see table VIII.
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(8) Repeat steps specified in d (5) and d (7)
above, until the maximum possible deflection is
obtained on the EXCITATION METER. (EX-
CITATION METER will read between 60 and
100 ma.)

(9) Set the EXCITER PLATE POWER
switch at NORMAL (OFF).

(10) Close both cover doors. Make certain that
both left and right doors in the top cover of the
transmitter are firmly closed upon the interlock
switches, otherwise plate power cannot be ap-
plied.

(11) Throw the IIIGH VOLTAGE PROTECT
switch up. Always do this before adjusting the
P. A. PLATE wheel and the Antenna Tuning Unit
BC-939-A.

(12) Set the transmitter control switch on
Junction Box JB-7T0-A at TRANS. ON. The red
pilot light on the transmitter should now light.

(13) Close the circuit of Key J-37 by pressing
the key. Jack J101 on Speech Amplifier BC-
614—( ) may be used in keying. The key must
be held down while making subsequent tuning
adjustments. The P. A. PLATE meter should
indicate some amount of current depending upon
the setting of the PLATE TUNING wheel.

(14) Unlock the PLATE TUNING wheel by
pushing down on the small knurled knob, and
adjust this wheel until the P. A. PLATE meter
dips to minimum reading. Do not change this
adjustment from this point on.

(15) Lock the PLATE TUNING wheel by
pushing the lock lever to the right.

(16) On Antenna Tuning Unit BC-939-A :

(e¢) Set the antenna range switch knob at
2-10 MC. position if operating below 10 MC. or
at 10-18 MC. if operating above 10 MC.

(b) Set the COUPLING knob to about 2.0.

(17)  Ascertain from the tuning chart (sec.
IX), the approximate setting of the antenna tun-
ing inductor for the frequency which has been
selected.

(18) Turn the antenna tuning inductor crank
to approach this setting and watch for an indi-
cation of rising current at the P. A. PLATE
meter on the transmitter.

(@) 1If the operating frequency is in the range
of 2-10 MC., use the crank marked “10 MC.
— — 2 MC”

(b) 1f the operating frequency is in the range
of 10-18 MC.; use the crank marked “18 MC. — —
10 MC.”

(19) Adjust the crank for maximum indica-
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tion on the P. A. PLATE meter.

(@) If the value as indicated on this meter
exceeds 100 ma., decrease the coupling by turning
the COUPLING knob of BC-939-A to the left.

(b) If the value as indicated on this meter
falls below 100 ma, increase the coupling by
turning the COUPLING knob to the right, or
in the INCREASE direction until it reaches 100
ma.

(¢c) The ANTENNA CURRENT meter BC-
939-A will now give some indication of antenna
current.

(20) Now throw the IIIGH VOLTAGE PRO-
TECT switch on the transmitter panel down to
NORMAL. Both the P. A. PLATE current meter
of the transmitter and the ANTENNA CUR-
RENT meter of the antenna tuning unit will now
indicate substantially higher readings.

(21) Adjust the COUPLING control of the
antenna tuning unit until the . A. PLATE
meter reads 290 ma.

(22) Carefully reset the inductor crank for
maximum reading on the ANTENNA CURRENT
meter.

(23) Readjust the COUPLING control and
the inductor crank by repeating the operations
specified in (21) and (22) above, until maximum
antenna current occurs when the P. A. PLATE
meter reads 290 ma.

CAUTION: Never exceed a value of 300 ma.
when operating on continuous wave as indicated
by the P. A. PLATE current meter; it is per-
missible to reduce coupling so that plate current
is as low as 200 ma if satisfactory c-w communi-
cation is still maintained. Do not readjust
PLATE TUNING after once adjusted. A check
will show that it remains approximately at min-
imum if instructions have been followed. (See
(13) above.)

(24) Release Key J37. With the opening of
this key, the EXCITATION, P. A. PLATE, and
ANTENNA CURRENT meters should all return
to zero indication.

(25) DPress Key J-37 and check the FIL.
VOLTAGE meter. If necessary reset the FIL-
AMENT VOLTAGE knob until this meter reads
5.0 to 5.3 volts; then release the key. The trans-
mitter is now tuned and ready for c-w operation.
Check the meter readings with the data speci-
fied in the table of performance characteristics.
(See table VIII.)

(26) To shut off the plate power, throw the
transmitter control switch on the panel of Junc-

tion Box JB-70-A to TRANS. OFF.

(27) To turn off the transmitter completely,
set the FILAMENT POWER switch on the trans-
mitter panel at OFF.

¢. CRYSTAL-0SCILLATOR CONTROL FOR RADIO
TrANSMITTERS BC-610-A rtuarouvea BC-610-D.
Follow all the steps outlined in « (1) through (7)
above, then proceed as follows:

(1) Set the M.O. - XTAL switch on the tuning
unit at XTAL.

(2) TInsert a crystal of proper frequency into
the crystal jack of the tuning unit.

(3) Set the BUFFER-DOUBLER-INTERME-
DIATE AMPLIFIER switch on the front panel
of the transmitter to BUFFER-DOUBLER. On
some earlier models this position of the switch
was mistakenly marked OSCILLATOR.  How-
ever, the current measured is that of the buffer-
doubler stage.

(4) Set the EXCITER PLATE IOWER
switch of the transmitter at ON. When operat-
ing Radio Transmitter BC-610-D, also throw the
transmitter control switch of Speech Amplifier
BC-614—( ) to TRANS. ON.

CAUTION: The door over the tuning units in
the cover of the transmitter should be open at
this time to keep the high voltage from reaching
the final amplifier.

(5) Set the . A. GRID-INT. AMP. GRID
meter switch on the front panel of the transmit-
ter at P. A. GRID.

(6) Observe the reading on the EXCITATION
PLATE meter to make sure that the crystal is
oscillating. This meter will indicate approxi-
mately 40 to 50 ma when the crystal circuit oscil-
lates.

(7) From here on, tune the transmitter by
following the steps outlined in ¢ above.

Note. Remember that within the 2 to 4 mc range the
crystal frequency is the same as the transmitter output
frequency, and that the circuit controlled by the DOUB.
knob on the tuning unit then operates as a buffer stage.
At all other times this stage acts as a doubler; hence
the crystal frequency is one-half the output frequency
when transmitting from 4 to 8 mec. Thus a crystal
whose frequency is 2200 kc¢ may be used with Tuning
Unit TU-47 to produce the same frequency in the trans-
mitter output; or it may be used with Tuning Unit
TU-50 to operate the transmitter at 4,400 kc.

f. CRYSTAL-0SCILLATOR CONTROL FOR RaDIO
TraxsmiTTER BC-610-E. Follow all the steps
outlined in a(1) through (7) above, then pro-
ceed as follows:
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(1) Set M.O—XTAL switch of tuning unit
at XTAL.

(2) Insert a crystal of proper frequency into
the crystal jack of the tuning unit.

(3) Set EXCITATION METER SWITCH
of the transmitter at INT. AMP. GRID.

(4) Set EXCITER PLATE POWER switch
of transmitter at ON.

CAUTION: ‘The. door over the tuning units in
the cover of the. transmitter should be open at

this time to keep the high \oltage from reaching
the final amphﬁe1 '

~ (8)" From here on, tune tlie transmitter by fol-
low_lng the steps as outlined in d(5) through
(27) above.

Note: Remember that at frequencies from 2 to 4 me.
the crystal frequency is the same as the transmitter
output frequency, and that the circuit controlled by the
DOUB. knob on the tuning unit then operates as a buffer
stage. From 4 to 12 mc this stage acts as a doubler;
hence the crystal frequency is one-half the output fre-
quency. Thus, a crystal whose frequency is 2,200 ke
may be used with Tuning Unit TU-47 to produce the
same frequency in the transmitter output; or it may be
used with Tuning unit TU-50 to operate the transmitter
on 4,400 kc. When operating at frequencies from 12 to
18 me, the doubler stage quadruples the crystal fre-
quency, and thus a crystal of 4,000 ke will produce a
transmitter output frequency of 16,000 ke (16 mec).

g. ADIUSTMENTS rorR VoIceE TRANSMISSION FOR
Rapro  Transmrrrer  BC-610-(*).  To adjust
Radio Transmitter BC-610-(*) for voice trans-
mission, follow exactly all the operations out-
lined above for c-w operation. Make preliminary
adjustments in accordance with «(1) through (7)
above. For M.O. control follow ¢(1) through (6)
above for BC-610-A through BC-610-D. Follow
d(1) through (27) above for M.O. control of
BC-610-E. For XTAL control follow e¢(1)
through (7) above for BC-610-A through BC-
610-D. Follow f(1) through (5) above for XTAL
control of BC-610-IX. Make sure that the trans-
mitter control switch of Speech Amplifier BC-
614—( ) is at TRANS OFF. When operating
with Speech Amplifier BC-614-D, also make sure
that the REMOTE TELEPHONE-NORMAT
switch is at NORMAL for the following opera-
tions. When operating Radio Transmitter BC—
610-E make sure that the transmitter control
switeh of Junction Box JB-70-A is at TRANS.
OFF, the REMOTE CONTROIL EE-8 switch is
at NORMAIL, and C.W. SIDETONE
at OFF.

(1) Set the MODULATOR BIAS control on

switeh is
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the front panel of the transmitter to the extreme
left. This setting increases the bias so that the
MOD. PLATE meter will not indicate until fur-
ther adjustments are made.

(2) Set the CW-PHONE switch on the trans-
mitter panel at PHONE.

CAUTION: Never throw this switch while the
final amplifier is turned on.

(3) DPress the press-to-talk switch button on
Microphone T-50—( ).

Note: This puts the transmitter carrier on the air.
The P. A. PLATE meter should now read approxi-
mately 250 ma, which is the normal plate current for
voice operation.

(4) Release the press-to-talk switch on the
microphone.

CAUTION: Never exceed a value of 260 ma as
indicated by the P. A. PLATE meter during voice
operation. If the transmitter has been adjusted
for a plate current of 290 ma on continuous wave,
the plate current will drop to 250 ma when
switched to voice operation since the CW-PHONLE
switch automatically reduces the final amplifier
plate voltage. If the P. A. PLATE meter reads
more than 260 ma, adjust the COUPLING con-
trol on the antenna tuning unit until the proper
plate current is obtained.

(5) Hold the microphone in the left hand,
press the press-to-talk switch, and with the right
hand adjust the MODULATOR BIAS control on
the front panel of the transmitter until the MOD.
PLATE meter indicates 40 ma. Release the press-
to-talk switch.

(6) Hold the microphone in a normal speak-
ing position; press the press-to-talk switeh, and
speak into it at your normal voice level. Con-
tinue talking and make the following adjust-
ments:

(a) Adjust the DYNAMIC MIC. GAIN con-
trol knob on Speech Amplifier BC-614—( ) until
the OUTPUT LEVEL meter indicates approx-
imately 0 decibel on voice peaks.

(b) Observe the MOD. PLATE meter. If its
indicator swings higher than 200 ma on the
extreme voice peaks, reduce the gain by turning
the DYNAMIC MIC. GAIN control knob to the
left. The 200-ma value represents approximately
100 percent modulation with the transmitter
properly loaded.

(7) Releasing the press-to-talk switch button
will now take the carrvier off the air. The trans-
mitter is ready for voice communication and
should be controlled by the press-to-talk switch
button on the microphone.




(8) "To turn off the transmitter completely, set
the FILAMENT POWER switch to OFF.

h. Cnaxcixe THE Typr or TRANSMISSION. After
the transmitter has been tuned for voice opera-
tion as outlined, it can be switched to ¢-w opera-
tion without further tuning adjustments by set-
ting the CW-PHONE switch at CW and the
transmitter control switech on Speech Amplifier
BC-614—-( ) at TRANS. ON. (For Radio Trans-
mitter BC-610-IJ this switch is on Junction Box
JB-T0-A).

CAUTION: Never throw the CW-PHONE
switch while the final amplifier plate power is on.
The transmitter may be returned to voice opera-
tion again by setting the transmitter control
switch at TRANS. OFF and switching the CW-
PHONE switch to PHONE.

i. CHANGING FREQUENCY.

(1) Changing Frequency, Case 1. The trans-
mitter will accommodate three tuning units, each
of which may be instantly selected by the BAND
SWITCH. Each tuning unit may be tuned to
a separate frequency, ready for use when needed.
Since there are three complete sets of tuning units
available, it is possible to install three tuning
units of the same range, which can be covered
by one coil unit. With each tuning unit pre-
tuned to a different frequency within the range
of the coil unit, change of the transmitting fre-
quency would then be accomplished as follows:

(a) Set the transmitter control switch at
TRANS. OFF, for c-w operation; or release the
press-to-talk switch for voice operation.

(b) Reset the BAND SWITCH to the desired
frequency.

(¢) Throw the HIGH VOLTAGE PROTECT
switch up.

(d) Set the transmitter control switch to
TRANS. ON, and close the key for c-w, or press
the press-to-talk switch for voice.

(e) Slightly retune the PLATE TUNING
wheel for a minimum current reading on the P.
A. PLATE METER.

(f) Adiust the antenna tuning unit inductor

crank for a maximum current reading of the I.
A. PLATE METER.

(9) Throw HIGH VOLTAGE PROTECT
switch to NORMAL. N

(h) Adjust the COUPLING control on the
antenna tuning unit for a P. A. PLATE meter
reading of 290 ma for c-w, or 250 ma for voice.

(i) Reset the inductor crank for a maximum
reading on the ANTENNA CURRENT meter.

Note: When the change in -freqﬁ_‘éuc_v is small, only
steps specified in (@), (b), and (d) above, may be neces-
sary, but do not disregard the remaining steps.

(2) Changing Frequency, Case 2. When the
three tuning units plugged into ‘the transmitter
cover two or more frequency ranges, it is neces-
sary when switching from one frequency to an-
other to observe these precautions: - '

(a) Before changing the BAND SWITCH
setting to another channel, open the cover door
over the coil unit compartment and determine
whether or not the frequency range of the coil
unit is correct. If not, remove it.

(b) Install the proper coil unit for the fre-
quency selected.

(¢) Close the cover door over the coil unit
compartment.

(d) Set the BAND SWITCH to the desired
channel. :

(¢) Assuming that the tuning unit has already
been tuned up, and that the cover door over this
compartment is closed, with key pressed -tune the
final amplifier and antenna circuits in the step
by step procedure for c-w operation outlined
above «(6) and «(7), ¢(11) through ¢(25), and
d(11) through d(26); or throw the CW-PHONE
switch to PHONE at the completion of retuning
if voice operation is required.

(3) Overload Reset Switch. If the high
voltage circuits are overloaded by excessive plate
current plus heavy modulation, the qvefload' re-
lay will trip and shut off the plate power. When
this occurs press the OVERLOAD RESET switch
and continue with the transmission. If the over-
load persists, check the tuning adjustments and
meter readings. For data on meter readings,
see section VI.

(4) Final Testing. 1f the operation of the
transmitter has been satisfactory, proceed to final
testing. (See sec. VII.)
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SECTION V
ALIGNMENT PROCEDURE

21. Nevutralization.
If neutralizing capacitor C18 of Radio Trans-
mitter BC-610-(*) has been tampered with, the
unit will require readjustment. Proceed as fol-
lows:

@. Install Tuning Unit TU-52 and associated
coil unit.

b. Disconnect from transmitter output term-
inals the two leads to the antenna tuning unit.

c. Set FILAMENT POWER switch at ON.

Note: 1In this operation high voltage plate power is
not applied, so the transmitter control switch on the
Speech Amplifier BC-614—( ) must be left at TRANS.
OFF; the PLATE POWER switch on the transmitter is
set at OFF. On Radio Transmitter BC—-610-E the trans-
mitter control switch is on Junction Box JB-T0-A.

d. Set P. A. GRID-INT. AMP. GRID switch
to P. A. GRID. (On Radio Transmitter BC-
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610-E set the EXCITATION METER SWITCH
at P. A. GRID.)

e. Set EXCITER PLATE POWLER switch to
ON.

f. Adjust controls of the tuning unit to reso-
nance at some frequency near the high-frequency
end of the range.

g- Adjust PLATE TUNING wheel slowly
through resonance. If neutralization is faulty,
resonance will be indicated by a sharp dip in
the reading of the GRID CURRENT meter.

h. Adjust neutralizing capacitor C18 little by
little, checking after each adjustment, until
rotating the PLATE TUNING wheel through
resonance causes only a slight dip in the read-
ing of the GRID CURRENT meter. When the
neutralizing capacitor is properly adjusted this
dip will not exceed 3 ma.

*



SECTION VI
DETAILED TROUBLE-SHOOTING PROCEDURES

22. Tests for Defective Stage.

If Radio Transmitter BC-610—(*) fails to oper-
ate correctly, follow the procedure outlined below
for detailed trouble shooting. In any analysis
of failure a step by step procedure is necessary,
starting first with the source of energizing power,
and then testing stage by stage through the r-f
section, and then the modulator stages. In actual
operation strict adherence to the values speci-
fied in the respective table is necessary for satis-
factory results.

. Powgr SurpLy. In trouble shooting, first
check the power supply to determine whether or
not the correct voltages are available. Verify
proper connection between transmitter socket

SO6 and the external alternating-current (a-c)
source, checking the socket, and power cable and
plug. If necessary, check the internal power sup-
plies in accordance with the special repair data
given in d(1), (a), e(6), f(3) and g below and in
paragraphs 29, 32, and 33.

b. MEeTer REeapINGs. A check of the meter
readings aids in recognizing faulty operation of
the transmitter, and a logical interpretation of
the meter indications, combined with a circuit
analysis, will aid in localizing the source of
failure.

(1) Compare the meter current readings
with those indicated in table VII| or table VIII,
depending on the model of the transmitter under
test.

Table VII. Performance Characteristics for Radio Trdnsmitters BC-610-A Through BC-610—-D

Limits
Description Indicating meter Meter switch position Normal —
‘ Max [ Min
Line voltage (a-c) 115 v 125 v | 105 v
Filament voltage FIL. VOLTAGE 50 v 53 v I 49 v
Buffer-doubler plate current | EXCITATION PLATE | BUFFER-DOUBLER 35 ma 25 ma
Intermediate amplifier grid | GRID CURRENT INT. AMP. GRID 3 ma 8 ma 2 ma
current
Intermediate amplifier plate | EXCITATION PLATE | INTERMEDIATE ! 150 ma 175 ma
current AMPLIFIER
P. A. grid current (PLATE | GRID CURRENT P. A. GRID 75-100 ma 60 ma
POWER OFF)
P. A. grid current (PLATE | GRID CURRENT P. A. GRID 65-80 ma 50 ma
POWER ON)
P. A. plate current (PHONE)| P. A. PLATE 250 ma 260 ma 200 ma
P. A. plate current (c-w) P. A. PLATE 290 ma 300 ma 200 ma
Mod plate current (no mod) | MOD. PLATE 40 ma 50 ma 35 ma
Mod plate current (1009, | MOD. PLATE 200 ma
mod)
Power output (voice) 320 watts 210 watts
Power output (c-w) 500 watts 325 watts
Input level to BC-614—(*) 46 db be- 40 db be-
(max gain) for 1009, mod low 1.73 v low 1.73 v
Hum level : 40 db be- 35 db be-
low 1009, low 1009,
mod mod

Note.

Normal readings are subject to some variation.

However, the maximum and minimum limits should not be excecded.

Table VIII. Performance Characteristics of Radio Transmitter BC—610-E

Limits
Description Indicating meter Meter switch position Normal

Max Min
Line voltage (a-c) 117 v 125 v 105 v
Filament voltage FIL. VOLTAGE 5.0 v 53 v 49 v
Doubler-buffer plate current | EXCITATION METER | DOUBLER PLATE 35 ma 25 ma
Intermediate-amplifier grid | EXCITATION METER | INT. AMP. GRID 2 ma 8 ma 1 ma

current
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Table VIII. Performance Characteristics of Radio Transmitter BC—-610—E—Continued

Limits
Description Indicating meter Meter switch position Normal
Max Min
Intermediate-amplifier plate | EXCITATION METER | INT. AMP. PLATE 150 ma 175 ma
current
P. A. grid current (PLATE | EXCITATION METER | P. A. GRID 75-100 ma 60 ma
POWER OFF)
P. A. grid current (PLATE | EXCITATION METER | P. A. GRID 65—-80 ma 50 ma
POWER ON)
P. A. plate current (PHONE)| P. A. PLATE 250 ma 260 ma 200 ma
P. A. plate current (c-w) P. A. PLATE 290 ma 300 ma 200 ma
Mod plate current (no mod) | MOD. PLATE 40 ma 50 ma 35 ma
Mod dg]ate current (1009, | MOD. PLATE 200 ma
mo
Power output (voice) (4 mc) 320 watts 210 watts
Power output (c-w) 500 watts 325 watts
Input level to BC-614-E 46 db be- 40 db be-
(max gain) for 1009, mod low 1.73 v low 1.73 v
Hum level . = 40 db be- 35 db be-
low 1009, low 1009,
mod | mod
|

Note. Normal readings are subject to some variation. However, the maximum and minimum limits should not be exceeded.

(2) See table IX, for a listing of typical fail-
ures as indicated by the meters, and the probable
causes of these failures.

(3) Correct errors in tuning and make neces-
sary repairs and replacements.

(4) See below in this section to the detailed
repair data for the defective stage.

Note. If fuses continue to burn out each time the
transmitter is turned on, insert an electric lamp in place

of the fuse and check to determine the defect in the
circuit.

Table IX. Typical Failures in Operation and Their
Probable Causes

Typical failure ‘ Probable cause

No filament voltage in Radio | One or all fuses FS1, FS2, FS4
Transmitter BC-610—(*). and FS5 are burned out.
Defective FILAMENT POW-

ER switch.
Defective filament resistor
R18.

Damaged power cord or poor
plug contacts.

V13, V14, and V15 are not in
their sockets.

Tuning unit improperly in-
stalled or missing.

BAND SWITCH not set to
proper channel.

M.O.-XTAL switch on coil
box in wrong position.

Failure in keying circuits.

Fuse FS4 burned out.

Omiission of or defective tubes
on exciter deck.

Open r-f choke, CHS.

EXCITER PLATE POWER
switch not turned on for
tune-up purposes.

Tuning unit not properly
tuned.

No excitation indicated on
P. A. GRID CURRENT
meter of Radio Trans-

mitter BC-610-(*).
(EXCITATION meter on
Radio Transmitter BC-
610-E.)

Tabdble IX. Typical Failures in Operation and Their
Probable Causes—Continued

Typical failure Probable cause

No final amplifier plate cur-
rent indicated on the P.A.
PLATE meter of Radio
Transmitter BC—610-(*)
(assuming that the nec-
essary P.A. grid current
is present).

“Reset” necessary on overload
relay.

One or all fuses FS1, FS2 and
FS3 burned out.

Interlock switches are not all
closed due to faulty closing
of door if back screen has not
been removed.

Short circuit in high voltage
circuit continually tripping
out the overload relay.

Poor or no cable connection
with Speech Amplifier BC-
614—(*).

Rectifier tubes (VT-46-A) de-
fective or inoperative due to
extreme cold.

Missing output coil unit, L7.
It may be improperly in-
stalled on jack bar.

V6 and V7 plate caps removed.

600-watt heater element used
for tuning up on low power
is defective or missing. (See

R19.)

Excessive power amplifier
plate current indicated on
the P. A. PLATE meter
of Radio Transmitter BC~
610-(*).

R-f choke CHS is open.

Improper tuning of output
circuit, for example, wrong
coil unit, L7; failure to use
vacuum capacitor C28 be-
low 2.5 mc; etc.

Too much antenna coupling.

Grid cap on V16 is loose or
removed.

No bias voltage due to blown
fuse, F'S5, or defective recti-
fier, V5.

Voltage breakdown between
center tap of L7 and the
coupling link.

38




Table IX. Typical Failures in Operation and Their

Probable Causes—Continued

Trypical failure Probable cause

Plate voltage of Radio
Transmitter BC-610-(*)
final amplifier remains on
after being switched off.

Relay RY4, has frozen during
a severe overload.

CAUTION: Leave plug out of
socket PL6 on SO6 BC-
610-E while working on this
relav.)

Fuse FS5 blown.

Improper adjustment of the
bias voltage controlled by
the MODULATOR BIAS
control on the front panel.

Acoustical feedback caused by
GAIN control on Speech
Amplifier BC-614—(*) ad-
vanced too far.

Grid caps of V3 and V4 are
disconnected. Lack of bias
voltage because of defective
tube V5 or blown fuse FS5.

Incorrect control settings. (See
tuning charts.)

Sections of transmitting an-
tenna missing.

Coupling coil too loosely cou-
pled to L5 in the antenna
tuner.

Grounding bonds disconnected.
Vacuum capacitor shorted
out by the change-over
switch if operating above 6
me; or not shorted out if
operating below 6 mc.

Iixcessive modulator plate
current indicated on
MOD. PLATE meter of
Radio Transmitter BC-
610-(*).

No antenna current indi-
cated on ANTENNA
CURRENT meter of An-
tenna Tuning Unit BC-
729-(*) or BC-939-A.

Microphone ~ PRESS-TO- | The 12-volt battery not con-
TALK switch fails to nected. Poor or broken
operate. microphone connection to

Speech Amplifier BC-614—
)

F‘ault’y switch inside the micro-
phone.

Note. Normal readings are subject to some variation. How-
ever, the maximum and minimum limits should not be exceeded.

¢. TuBe TestiNg. Although the tubes were
tested prior to operation (par. 15¢), they may
prove to be faulty later during operation because
of a change in conditions. Therefore to make cer-
tain that the tubes are not a source of trouble
perform the trial substitution test (par. 15 ¢(1)
(d)) on each tube beginning with the oscillators
and continuing through each successive stage,
or test with an ohmmeter between the filaments
and the other elements within the envelope of the
tube.

d. Vorrace axp Resistaxce Tests.  Voltage
and resistance tests aid in disclosing defects in
the circuit. Perform the tests as follows:

(1) Voltage tests. (a) Voltage tests from the
power supplies. Test the voltage from the power
supply at each section to determine whether or
not the action is receiving the required voltage.
This should include a check of plate voltage,
shield grid voltage, bias voltage, and filament .

voltage taken directly at the terminal strip for
each section. See figures 34, 35, 36 and 37 depend-
ing on the model of the transmitter under test.
Use Analyzer BC-1052-E (or equivalent) for
these tests. If these tests indicate normal values,
proceed to make voltage tests at the socket ter-
minals of the stage under question.

(b) Voltage tests at the socket terminals. Test
voltages at the socket terminals in an effort to
ascertain the defective part within' the stage.
These voltage values should be as specified on the
chassis layout diagrams. (See figs. 17 through 25.)
The voltage measurements shown on the chassis
lay-out diagrams are made between ‘the pin con-
nections to the tube and chassis ground. These
values are approximate and will vary slightly with
different transmitters and with measuring equip-
ment of different meter sensitivity. Adhere to
these values within a tolerance of plus or minus
10 percent. The voltage measurements presented
are those of normal operation.

WARNING: Do not change fuses or make re-
pairs with the high voltages on, because under this
condition a potential ot 2,000 to 2,500 volts direct
current is present on all three decks of the trans-
mitter. Ixercise all reasonable precaution when
making d-c voltage tests.

(¢) General instructions for the use of Ana-
lyzer BC-1052-E (or equivalent) for wvoltage
measurements.

1. Connect the transmitter for c-w operation.

2. To prevent damaging the instrument by

an overload, begin measurements with the
highest range whenever approximate volt-
age, current, or db level is not known.

3. See voltmeter chart (accompanying the
voltmeter) for the correct settings of con-
trols, switches, jacks, and test prods be-
fore making any measurements.

The DECIBEL calibration is for use

across 500-ohm lines and loads. The scale

is read directly in db.

5. The OUTPUT jacks are for measuring the
voltage or db level of any a-c or audio volt-
age. Internal circuits are made through
a 0.1- microfarad (mf) isolating capacitor
inside the instrument so that alternating
current or audio superimposed on a d-c
voltage may be read without harm to the
analyzer.

&~

(@) Instructions for use of Analyzer BC-1052—
E (or equivalent) for high-voltage measurement.

39




‘U0LJ00S f-4 [0 $20UDYSISIL PUD $26DF10Q LUINOYS WnAbDIP INO-Aiv] SISSVYD ‘D—019-Dd PUD ‘G—019-0 ‘V—-019-0d S4031utsun.] 0WpVY LI DT

186111 SM3IA WOL108 3¥V SM3IA LIND0S o 000'1-W
WOt VOob ‘Al NOILO3S NI SdI¥LS TUNINN3L

= 0-VAGED OGNV $378V) ¥04 S1S3L ALINNILNOD
2-AGA0Lb 0-a AOGY
/mv / 0-VAS
519 WOt

30 378Vl OL ¥3434 SINIW
-3¥NSY3W 3ONVLISIS3Y TVYNOILIQAY ¥O04
IVIHILYW

=WI ST0¥LNOD ¥3HL10 40 NOILISOC
3ANOHJ 1V HOLIMS 3NOHd M-0

VOob "3SIMNO0T2
bl 210 3-0 AOSY -V AGSH A1IN3 T081NOD SVI8 zouw,__w_mwu

d3141L03Y4 A1ddNS ¥3119X3 ONIONOJS3HN0D LV HOLIMS ONVE

——0-VAE 9 — 0-a >omv|_ (SbI-1A) 130v7d NI 1IN ONINAL ANV
- - ‘G3LVDIONI 3SIMYIHLO SSITNN SISSYHI

JVAOOIS [2-anrosy €ZG-NvP 01 03¥NSVIW SIONVLSISIY 11V
“30v7d NI S9N1d ¥3HI0 1V

O ¥IHITdNY ¥IMOd 3-Y a3n0m

(022-1A) 34 9N1d Q0D ¥3131TdWY HO3IdS

1 NVP ‘G3AOW3Y 9N1d QOO ¥IMOd -V

U O O+ 0-0 AOSI- _.:.Omm_> ‘03AOW3¥ S38N1 TV

- 'SNOILLOVI3Yd AL34VS HO4 IA NOILI3S 33S
AO'O oON 12

= IN3S3Nd 38y 341
Vo0 HOIH AH3A NOLLO3NNOO ON=ON 01 SNO¥39INVA SIVII0A —NOILNVD
AO'O 0-0 AOG!

AINO 8-019-08
ANV Vv-0I19-08 ST71300W | SLNIN3YNSVIW 39VLI0A

X \ SLNIW3YNSYIN JONVISISIH
O +0-aA08 ¥ i
l.I_U ﬁ_WJ 22y ‘G31VOIANI 3SIMHIHIO0 SSITNN
0 LHO SISSVHO 01 03¥NSV3W muoqm_? Rl
‘W3ZATVNY NI
ﬂ ﬂ Y3 E_._m_z% ub:oms.m&z. QNNO4 SV ¥3LIWLTOA L10A ¥3d WHO
Coy ned \.MM_ -_&Oﬁ 18 No 0001 HilM 038NSY3IW SIOVLIOA 1MW
- - ‘OWZ AON3NO3Y 1531
HOtH AY¥3A Vo0 ITA Woo dV.1 40 NOILISOd NO SON3d3g % - SL10A 81-L11 3OVLI0A INIT
-]

N 9-0 A 022
HOIH AY3A
ON H01vIN93Y 39VII0A m.r<4n_>0 0 H3I4INdAY 31VIG3WHILNI
(6€1-1A) (001-LA) SHD
OGI-YA/€Q0-NVI 208-NVI
HolH A¥3A ' yoo orA wo9 ISL 2s1
AO0 ON AO0 ‘ o) I
HOIH A¥3A /2(©) (1) \ DWSt o v ‘ o
5-a nost 1@ ~ (O 5-a roos oflolz
oN , C ollols
HOIH AN3A voo 9-v AOL8 olv
N 200 9-VAS9 oN v HO
¥01vIN93Y 39V110A 31vd mﬂmﬂmm%\w&:m O(|O]|s
(6€1-1A) -
- o) 9
0GI-4A/£Q0-NVF OisLi0zoLuzs 1INV 0-a%01- | ©
HOIH A¥3A vIA 1ISL40€0LU29 U0'0 0-¥ A OOI O|¢L
AOO N -AAG1 70O
U00 T00 U0'0 Of|O]8
One AOO 0-QA0SI- 0| |O|86
3 b
- v N ollolo
4 (® HOIH AY3A WSS cho 0-0 AOGI - Ofn
ON ¥01vIN93x I9VLI0A NITu9SNOO HOLYTI0S0 4-y 2-0A0S! 5
(6€1-LA) (V-201-1A) ] Ol||Ofe
0GI-4A/€0Q0-NV P 9/199A9-NVI —
SIA 8A
2-0 AOOE

SISSVHO ¥3110X3 44 40 3903 LNOYS

40




WARNING: It is EXTREMELY DANGER-
OUS to make this measurement. The high voltage
in Radio Transmitter BC-610-(*) is deadly.
When making this test, always arrange to have
someone else present.

The recommended procedure for measuring the
high voltage is as follows:

1. Insulate the voltmeter well above ground
by placing it on dry boards or other in-
sulating material at least 1 inch thick.
Set the voltmeter controls to the proper
positions for measuring 3,000 volts direct
current as indicated on the voltmeter
chart.

3. Remove coil unit L7.

4. Place red (positive) test lead prod into
center jack of jack bar of the coil unit.

9. Connect black (negative) test lead to any
convenient ground on the transmitter
frame.

6. Open right-hand cover door (over tuning
boxes or units) to open its interlock
switch. (This switch will be used to close
the circuit in step 13 below.)

7. Fasten down the interlock switch at the
left-hand cover door so its circuit is clesed.

8. See that back screen is in place so that its
interlock switch is closed.

9. Arrange the red (positive) test prod with
cord so that it is extremely well insulated.
It should be carefully supported, free and
clear from the door and frame of the trans-
mitter and any components.

10. STAND CLEAR OF THE RED (POSI-
TIVE) TEST LEAD, AND SEE THAT
NEITHER YOU NOR OTHER PERSON-
NEL COME IN CONTACT WITH IT
WHEN VOLTAGE 1S ON.

11. Set PLATE POWER switch of transmit-
ter at ON.

12. PUT YOUR LEFT HAND IN YOUR
POCKET.

13. With your right hand, turn on the high
voltage by pressing the interlock switch
at the right-hand cover door.

1}4. Read the voltage indication on the volt-
meter and release the interlock switch.

15. Set PLATE POWER switch to OFF and
remove fastening from left-hand cover in-
terlock when finished.

(2) Resistance tests. If the voltage values are

not as specified in figures 17 through 25, use an
ohmmeter to perform the following resistance

©

tests using Analyzer BC-1052-E (or equivalent).

Make these tests with voltages removed.

(a) Make d-c resistance tests between each ter-
minal of the socket and chassis ground to ascer-
tain any change in the electrical characteristics of
the component parts within the stage. Check these
resistance readings with the values specified on
the chassis lay-out drawings. (See figs. 17 through
25.)

(b) If the resistance values are normal, make
the circuit continuity tests between the cables and
terminal strips in accordance with table IV in
order to discover possible broken leads and poorly
soldered joints. Dress and resolder leads if neces-
sary. See the practical wiring diagram for the
particular section in question. (See figs. 47, 48,
49, 50, and 51.)

(¢) If the resistance values between chassis
ground and socket terminal within the stage are
not as required, make d-c resistance tests of the
component parts within the defective stage, (e, f,
and g below and sec. VIII), to locate the defective
part. If the value for any part is not as required,
replace the defective part.

(d) Use of Analyzer BC-1052-E (or equiva-
lent) for resistance measurements.

1. Remove all tubes

2. Remove a-c power plug from transmitter

socket PL6 (SO6 on Radio Transmitter
BC-610-E).

3. Remove Speech Amplifier BC-614—( )
plug from socket PL3 (SO5 on Radio
Transmitter BC-610-E).

Leave all other plugs in place.

With any tuning unit in place, set the

BAND SWITCH at the correct corre-

sponding position.

6. Turn MODULATOR BIAS control fully

clockwise.

Set CW-PHONE SWITCH at PHONE.

8. Set the analyzer switches and make test
prod connections as indicated in the chart
for the range into which the resistor falls.

9. Short the test prods and adjust the meter
for full scale deflection (zero ohm) by use
of OHMS ADJUST knob.

10. Touch the test prods to the ends of the
resistor, at least one end of which should
be disconnected from the circuit.

11. Read the ohms on the OHMS scale, and
multiply that reading by the value indi-
cated on the ohms range on the rotary
selector switch.

SRS
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Note: The OHMS adjustment must be made every
time the range switch is changed from one range to an-
other.

e. SpeciaL Tests ANp REPAIRS FOrR R-F STAGES.
(1) R-f Oscillator stage. If the r oscillator
(master-oscillator control or crystal control) does
not develop sufficient oscillation to excite the r-f
buffer-doubler stage, make the following tests.
For other repair features see paragraph 25, and
figure 28.

(@) Correct frequency of crystal. Make certain
that the frequency value of the crystal is correct
for the operating frequency for the tuning unit

involved. (See par. 40 b(4).) Check the tuning
unit. If it is defective, replace it.

(b) Proper function of crystal. 1. Fractured
crystal. Make an operational check to determine
that the crystal is not fractured, and is in good
operating condition. Do this by substituting a
known good crystal unit for the one in the tuning
unit and comparing-the performance of the trans-
mitter. .

2. Jack condition. TInspect the jack to de-
termine the presence of surface to surface
contact.

FRONT EDGE OF POWER SUPPLY CHASSIS

O_____ZOOOV D-C PHONE
2500V D-C CW

L4

O 2160V D-C PHONE
2600V D-C CW

2160V D-C PHONE
2600V D-C CwW

5

VOLTAGE MEASUREMENTS

CAUTION= VOLTAGES DANGEROUS TO
LIFE ARE PRESENT.

SEE SECTION VI FOR SAFETY PRECAUTIONS,
LINE VOLTAGE 117-118 VOLTS A-C.

TEST FREQUENCY 2MC.

ALL VOLTAGES MEASURED WITH 1000
OHM PER VOLT VOLTMETER AS FOUND

IN ANALYZER.

ALL VOLTAGES MEASURED TO CHASSIS
UNLESS OTHERWISE INDICATED, v7

JAN-866A/866
(VT-46A)
H.V.SUPPLY RECTIFIER

RESISTANCE MEASUREMENTS

ALL TUBES REMOVED.
A-C POWER CORD PLUG REMOVED. 2160V D-C (PHONE)

SPEECH AMPLIFIER CORD PLUG RE- 2600V D-C (CW)

MOVED.
ALL OTHER PLUGS IN PLACE 75M

ALL RESISTANCES MEASURED TO

CT

—0

25V A-C—

®)

50-60-CY

[C—100v a-c

3
o]
O

115

T2
V6
JAN-866A/866
(VT-46A4)

H.V. SUPPLY RECTIFIER

2160V D-C (PHONE)
2600V D-C (CW
75 M

CHASSIS UNLESS OTHERWISE INDICATED. 25V A-Gy 2.5v A-C-|
ANY TUNING UNIT IN PLACE; e
BAND SWITCH AT CORRESPONDING yad AN 7 N
POSITION. / \ / \\
réfgcu;_:rsoen BIAS CONTROL FULLY /. PLATE CAP \\ / PLATE CAP
7N 77\, \
C-W PHONE SWITCH AT PHONE ‘ ( \ r { -
POSITION OF OTHER CONTROLS IM- I7en L \ \ 7600 -
MATERIAL. N~
FOR ADDITIONAL RESISTANCE MEASURE- \ / 75M \ =~ //-75M
MENTS REFER TO TABLE OF \ y; \ 7
CONTINUITY TESTS FOR CABLES AND
TERMINAL STRIPS IN SECTION IV S~ =7 S -
VT-46A VT-46A
NOTE. BOTTOM VIEW OF POWER SUPPLY CHASSIS TL19843
M=1,000 N '

Figure 19. Radio Transmitters BC-610-A, BC-610-B, and BC—-610-C, chassis lay-out diagram showing
voltages and resistances of power supply.
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(c) Keyer circuit continuity. Inspect the cord-
age, plugs, and terminal strip. (See table 1V.)

(d) BAND SWITCH. Inspect sections
SW11.1 and SW11.2 of BAND SWITCH tor de-
fective operation. Clean and adjust the contacts.

(e) Frequency check. Use an absorption fre-
quency meter or Frequency Meter Set SCR-211-
() to determine whether or not the circuit is
oscillating with the switch at XTAL or at M. O.
(See par. 40.) If the frequency meter gives an
indication that the oscillator stage is oscillating,
then measure the voltage across resistor R1. This
voltage value should be not less than 10 volts di-
rect current for normal oscillator function. If a

reading of less than 10 volts is obtained, make
the tests listed below. (See par. 25, and fig. 28,
for other repair features.)
1. Turn off all power and test with an ohm-
meter:

a. Chokes CH1, CH2, CH3, and CH9 for open
circuits.

b. Resistors R1, R2, and R3 for open circuits
and correct values == 10 percent.

c. Capacitors C1, C2, C3, C5, and C13 for
shorts, leakage and correct values = 10 percent.
A capacitor bridge may be used to test the value
of the capacitors.

2. Replace the defective parts.

FRONT EDGE OF POWER SUPPLY CHASSIS

2000V D-C PHONE
2500V D-C CW

2600V D-C CW

L4

2160V D-C PHONE

2160V D-C PHONE
2600V D-C CW

VOLTAGE MEASUREMENTS

CAUTION= VOLTAGES DANGEROUS TO
LIFE ARE PRESENT

SEE SECTION VI FOR SAFETY PRECAUTIONS,
LINE VOLTAGE 117-118 VOLTS A-C

TEST FREQUENCY 2MC

ALL VOLTAGES MEASURED WITH 1000
OMM PER VOLT VOLTMETER AS FOUND

IN ANALYZER

ALL VOLTAGES MEASURED TO CHASSIS
UNLESS OTHERWISE (NDICATED.

V7

RESISTANCE MEASUREMENTS

ALL TUBES REMOVED

A-C POWER CORD PLUG REMOVED
SPEECH AMPLIFIER CORD PLUG RE-
MOVED

ALL OTHER PLUGS IN PLACE

ALL RESISTANCES MEASURED TO

2160V D-C (PHONE)
2600V D-C (CW)
M

25V A-C—

JAN-866A/866
(VT-46A)
H.V.SUPPLY RECTIFIER

s [ Fr100v ac
© ST \
O (@]
g M
—° 0
15
T2
ve
JAN-866A/866

(VT-46A)
H.V. SUPPLY RECTIFIER

2160V D-C (PHONE)
2600V D-C (CW)

75 M

CHASSIS UNLESS OTHERWISE INDICATED. - -
ANY TUNING UNIT IN PLACE; 25V A-Gy 2.5VA-Cq
BAND SWITCH AT CORRESPONDING e N s RN
POSITION. \ AN
MODULATOR BIAS CONTROL FULLY / /
PLAT \ \
o fOPTESEON L PR
POSITION OF OTHER CONTROLS IM- ( \ )—— L l I
MATERIAL. \_. 76 | \__/760 =2
FOR ADDITIONAL RESISTANCE MEASURE- \ /75M \ ~ I75Mm
MENTS REFER TO TABLE OF \ / /
CONTINUITY TESTS FOR CABLES AND ~ / AN /
TERMINAL STRIPS IN SECTION IV ~__ -~ N _~
VT-46A VT-46A
NOTE: BOTTOM VIEW OF POWER SUPPLY CHASSIS TLI989I
M=),000 N

Figure 22. Radio Transmitter BO0-610-D, chassis lay-out diagram. showing voltages and'resistanoes of power supply.
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(2) R-f Buffer-doubler stage. If the r-f buffer-
doubler does not supply sufficient excitation to
the rf intermediate amplifier, make the tests
listed below. (For other repair features see par.
26, and fig. 21.)

(@) Turn off the power and test with an ohm-
meter :

1. Chokes CH4 and CH5 (CH4 is not present
on BC-610-E), for open circuits,

2. Resistors R23, R24, R25, and R28 (R28
not present on BC-610-E) for open cir-
cuits and correct values == 10 percent.

3. Capacitors C8 and C14 for short circuits
leakage, and correct values == 10 percent.
A capacitor bridge may be used to test the
value of the capacitors.

(b) Replace the defective parts.

(3) R-f Intermediate amplifier stage. If the
r-f intermediate amplifier does not supply suffi-
cient excitation to the r-f power amplifier, or if
its behavior is erratic, make the tests below. (For
other repair features see par. 27, and fig. 30.)

(@) Turn off the power and test with an ohm-
meter :

1. Chokes CH6 and CHT for open circuits.

2. Resistors R6, R7, R21, and R22 for open
circuits and correct values = 10 percent.

3. Capacitors C6, C7, and C15 for shorts,
leakage, and correct values = 10 percent.
A capacitor bridge may be used. to test
the value of the capacitors.

(b) Replace the defective parts.

(4) R-f Power amplifier stage. 1f the r-f

power amplifier does not operate satisfactorily
as indicated by the meter readings, make the
tests listed below. (For other repair features
see par. 28, and fig. 31.)

(a) Close switch SW7 to determine whether or
not relay RY3 is operating.

(b) Check the electrical characteristics of re-
lays RY3 and RY4 (figs. 57 and 58) for possible
defects such as an open coil, improper spring ten-
sion, spacing between contacts, and contact pres-
sure.

(¢) Check for loose connections and broken
leads at switch SWT7 and relays RY3 and RY4.

(d) Make a continuity test of switch SW7 to
determine whether it is effective in the ecircuit.
Make certain that the contacts engage and that
the plunger is operative. Since this switch is the
inclosed type, if it is defective it must be replaced
with one of the same type.

(¢) With the power off test with an ohmmeter :

1. Chokes CHS8 and CH10 for an open circuit.

2. Resistors R8 and R9 for open circuits and
correct values = 10 percent.

3. Capacitors C11 and C29 for shorts, leak-
age, and correct values = 10 percent. A
capacitor bridge may be used to test the
value of the capacitors.

(5) Antenna-tuning unit. If the r-f power im
the dummy antenna or the antenna tuning unit
is not as required, make the checks listed below.
(For other repair features, see pars. 36 and 37,
and figs. 40 and 41.)

(a) Check the tuning of each of the stages for
resonance. (See par. 20.)

(b) Check the output frequency of the trans-
mitter. (See par. 40.)

(¢) Check the appropriate tuning chart (sec.
IX) to make certain that the tuning unit or tun-
ing box and associated coil unit being used is the
proper one for the desired frequency.

(d) Make certain that tuning control settings:
are in accordance with the appropriate tuning
chart. (See sec. IX.)

(e) Check the neutralization. (See par. 21.)

(f) Check BAND SWITCH SW11 for circuit
continuity. Look for rosin points, poorly soldered
leads, or broken connectors to the switch. Re-
solder to insure continuity.

(6) R-f Power supply. If the required volt-
ages are not obtained from the r-f power supply,
make the tests listed below. (For other repair
features see par. 29 and fig. 32.)

(a) Turn off all power and test with an ohni-
meter:

1. Transformers T4 and T5 for and open ov
shorted primary or secondary winding.
Filter reactor L1 for a short circuit.

3. Filter capacitors C16 and C17 for short
circuits.

4. Resistors R4 and R10 for open circuits.

(b) Replace the defective parts.

(¢) See input and output resistance tests.
(See pars. 16a (3) and 165(3).)

fo SrectAn Tests AND Rerairs ror MobULATOR
Staces. (1) Modulator stage. If the normal
value of modulator plate current (35 to 50 ma)
(no modulation) cannot be obtained, make the
tests listed below. (For other repair features
see par. 30, and fig. 33.)

(@) Turn off the plate power and test with an
ohmmeter :
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Transformer T8 for an open secondary
winding.

Transformer T9 for an open or shorted
primary or secondary winding.

3. Resistors R16 and R17 for open circuits.
{b) Replace the defective parts.
(2)  Audio driver stage. If the modulator sec-

tion as a whole does not operate, or does not
operate satisfactorily, make the following tests.
(For other repair features, see par. 31, and fig.
34.)

(@) Turn off the plate power and test with an
ohmmeter:

1. Transformer TT7 for open primary or sec-
ondary windings.
2. Transformer T8 for open primary wind-
ing.
3. Resistors R14 and R15 for open cirecuits.
(b) Replace the defective parts.

(¢) Check the grounding connection of trans-
former T8 primary center tap. 1f there is an open
circuit, resolder it to ground.

(3) Modulator bias power supply stage. It
the required voltages are not obtained from the
modulator bias power supply, make the tests listed
below. (For other repair features, see par. 32, and
fig. 35.)

O 2000V D-C PHONE
2500V D-C CW

2600V D-C CW

L4

2160V D-C PHONE

FRONT EDGE OF POWER SUPPLY CHASSIS

2160V D-C PHONE
2600V D-C CW

-
5

[H

VOLTAGE MEASUREMENTS

CAUTION= VOLTAGES DANGEROUS TO
LIFE ARE PRESENT.

SEE SECTION VI FOR SAFETY PRECAUTIONS.
LINE VOLTAGE 117-118 VOLTS A-C.

TEST FREQUENCY 2MC.

ALL VOLTAGES MEASURED WITH 1000
OHM PER VOLT VOLTMETER AS FOUND

IN ANALYZER.

25V A-C —

@)
cT
O

ST

[
0

100V A-C]

50-60-CY

15

ALL VOLTAGES MEASURED TO CHASSIS

UNLESS OTHERWISE INDICATED. v7

RESISTANCE MEASUREMENTS

ALL TUBES REMOVED.

A-C POWER CORD PLUG REMOVED.
SPEECH AMPLIFIER CORD PLUG RE-
MOVED.

ALL OTHER PLUGS IN PLACE.

ALL RESISTANCES MEASURED TO
CHASSIS UNLESS OTHERWISE INDICATED.

2160V D-C (PHONE)
2600V D-C (CW)

JAN-866A/866
(VT-46A)
H.V.SUPPLY RECTIFIER

2600V D-C (CW
75M 75M
25V A-Cy 25V A
~

T2
veé
JAN-866A/866
(VT-46A)
H.V. SUPPLY RECTIFIER

2160V D-C (PHONE)

ANY TUNING UNIT IN PLAGE; -C —

BAND SWITCH AT CORRESPONDING ~ N P N

MOBULAT: I oL F // N / N

MODULATOR B1 CONTROL FuULLY

CLOCKWISE. /" PLATE CAP / PLATE CAP \\

C-W PHONE SWITCH AT PHONE. Y 7o

POSITION OF OTHER CONTROLS M- [ \ }— [J E_’ l /L ]

MATERIAL. _. /760 75 75[&‘ '1men

FOR ADDITIONAL RESISTANCE MEASURE- \ / \

MENTS REFER TO TABLE OF \ / /

CONTINUITY TESTS FOR CABLES AND ~ / \\ /

TERMINAL STRIPS IN SECTION IV. ~___" -
VT-46A VT-46A

BOTTOM VIEW OF POWER SUPPLY CHASSIS:

Figure 25.
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Radio Transmitter BC—610-E, chassis lay-out diagram showing voltages and resistances of power supply.




(a) Turn off all power and test with an ohm-

1. Transformers T1 and T3 for an open or
shorted primary or secondary winding.

2. Filter reactors L2 and L3 for an open cir-
cuit.

3. Bias resistors R11 and R20 for open cir-
cuits.

4. TFilter capacitors C20, C21, C22 (C22 is
not present in Radio Transmitter BC-610—
E) and C27 for a short circuit or leakage.

(b) Replace the defective parts.

(c) See input and output resistance tests. (See
par. 16a(2) and b(2).)

¢. SpeciaL Tests axp Repairs ror HicH-voLT-
AGE PowEr StppLy Stace. If the required voltage
is not obtained from the high-voltage power sup-
ply, make the tests listed below. (For other stage
repair features see par. 33, and fig. 36.)

(1) Turn off all power and test with an ohm-
meter :

(a) Transformers T2 and T6 for an open or
shorted primary or secondary winding.

(b) Filter reactor 1.4 for an open circuit.

(¢) Tilter capacitors C19 and C23 for short
circuits.

(d) Bleeder resistor R13 for an open circuit.

(e) Overload relay RY5 for an open circuit
winding.

(2) Replace the defective parts.

(3) Check relays RY2 and RY5 for damaged
contacts. (See figs. 56 and 59.) Make the neces-
sary repairs. If required, make overload reset for
relay RY2 by pressing switch SW12.

(4) See input and output resistance tests.
(See par. 16a(1) and b(1).)

23. Refinishing, Moistureproofing, and
Fungiproofing

@. REFINISHING. After the transmitter has been
repaired and is operating correctly, remove any
scarred or chipped spots with # 0000 sandpaper
and apply paint to the spots with a small brush.
If the case is sufficiently scarred and chipped to
warrant complete refinishing, remove the trans-
mitter chassis from the case. Make certain that
the case is free from dirt and rust. Spray the
entire case with the proper paint authorized by
existing regulations.

b. MOISTUREPROOFING AND FUNGIPROOFING. This
treatment provides a degree of protection against
moisture, salt spray, corrosion, fungus growth,
and insects. The treatment is applied in the fol-
lowing manner:

(1) Masking. Clean transmitter thoroughly,
remove shielding of components, and partially dis-
assemble. Cover certain points such as open
switches, relays, variable capacitors, sockets, and
bearings with masking tape.

(2) Spraying. Dry all parts of the equipment
thoroughly and spray with three coats of mois-
tureproofing and fungiproofing varnish. Spray
all surfaces supporting circuit elements, all cir-
cuit elements, and interconnecting wiring and
soldered terminals. Use a brush to apply the
varnish to all parts which cannot be reached by
the spray.

CAUTION: Make certain that a complete job

of masking has been done on the parts listed
above. If the varnish gets on any of these parts
the equipment will not operate satisfactorily.

(3) General instructions. For general instruc-
tions in the spray method of moistureproofing and
fungiproofing see TB SIG 13.
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SECTION VII
FINAL TESTING

24. Power Output and Modulation Tests

@. GENERAL. After the repairs in the trans-
mitter have been completed and the unit has been
moistureproofed and fungiproofed, make a final
test to ascertain that the unit is in proper condi-
tion for tactical use. Although the transmitter
was correctly adjusted during the repair proce-
dure (sec. V), make a recheck of the neutraliza-
tion, then proceed to final testing of the power
output and modulation.

b. PrePARATION FOR TESTING. To measure the
power output and modulation capabilities of the
* transmitter, connect the test circuits as shown in
figure 47. Proceed as follows:

(1) Disconnect the coaxial cable which is be-
tween the transmitter and the Antenna Tuning
Unit BC-729—(*) or BC-939-A, depending on the
transmitter under test.
© (2) Connect the dummy antenna to the trans-
mitter r-f output terminals with the r-f test am-
meter in series with one lead.

(3) Couple the transmitter output to the ver-
tical deflection plates of the oscilloscope by means
of a pick-up coil. This is done by winding 2 to 4
turns of insulated wire (# 14 gauge, soft-drawn
copper) over a winding space of 3 inches around
one of the r-f leads which connects the dummy
antenna to the transmitter output post. Connect
the ends of the coil to the oscilloscope by means
of a twisted-pair line.

(4) Connect the transmitter to an a-c power
source of 5 kilowatts of single-phase, 60-cycle cur-
rent at 115 volts.

(6) Connect a Speech Amplifier BC-614—( ),
one which is known to be in good operating con-
dition, to the transmitter.

c¢. Powger OurpuTr TesT AT C-w TRANSMISSION.
(1) With the transmitter Key J-37 plugged into
Jack J101 on Speech Amplifier BC-614—( ), ad-
just the transmitter for maxium c-w power out-
put (key down) (tables VII and VIII); test at
the middle of the 2.0 to 2.5 me frequency band in
accordance with table X below.

(2) Maximum c¢-w power output for the fre-
quency under test is obtained when a maximum
reading is indicated on the external r-f ammeter.
When a 146-ohm dummy antenna is used, the re-
quired power outputs are obtained when the r-f
output currents are as specified in table X.

(3) The r-f ammeter reading should at least
equal the r-f output current specified in table X,
for c-w output.

(4) If the c-w r-f current output is as specified
in table X, make power output test for unmodu-
lated phone transmission as outlined below. (See
(1) through (6) below.)

(5) If the c-w 1-f current output reading is not
as specified in table X, the performance of the
transmitter is unsatisfactory. Proceed as follows:

Table X. Power Output and Modulation Capability
(Dummy antenna—146-ohm (400-watt) resistor, 50-mmf capacitor)

Frequency range *Tuning *Coil Power Ig)flllg&l%] RAf output current in amperes
in mc Unit Unit CcwW Unmodulated cw ‘ - [};ﬁggged Pﬁ%ﬁgégg?’
2.0 to 2.5 TU -47 C-387-B 400 300 16 | 14 j 1.65
2.5 to 3.2 TU-48 C-387-B 400 300 1.6 1.4 1.65
3.2 to 4.0 TU-49 C-387-B 400 300 1.6 1.4 1.65
4.0 to 5.0 TU-50 C-388-A 400 300 1.6 14 | 165
5.0 to 6.35 TU-51 C-389-A 400 300 1.6 1.4 | 1.65
6.35t0 8.0 TU-52 C-390-A 400 300 16 | 14 | 165
8.0 t012.0 TU-53 C-447 300 250 14 |13 s
12.0 to 14.0 TU-54 C-448 275 200 13 11 1.3
14.0 t018.0 TU-54 C-449 275 200 13 1.1 1.3

*Numbers for tuning units and coil units are for Radio Transmitter BC-610-E; use equivalent units on other models.
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Figure 26. Radio Transmitter BC—-610—(*), test circuits for measuring power output and modulation capability,
schematic diagram.

(@) Perform tests to localize the defect to the transmission. (See par. 19¢ and tables VII and
particular stage, and test further to determine VIIIL.)

the defective part (See par. 22.) (3) Adjust the transmitter for maximum un-

(b) Make necessary repairs and replacements, modulated phone power output at the same fre-

and repeat c-w power output test as outlined quency that was used in the c¢-w power output
test.

above. (See (1) through (3).)

(¢) Repeat the test for c-w power output in (4) The maximum reading on the external r-f

. . ammeter will indicate the maximum unmodulated
this manner until the performance of the trans- _ . \
phone power output current for the frequency

mitter is satisfactory.
tter is satisfactory under test.

ST Mrqr ) J 4% ) .
d. Power Ourrur Test FOrR UNMODULATED (5) The r-f ammeter reading should at least

Proxe Transmissiox. (1) Remove transmitter  oqyal the r-f output current specified in table X

Key J-37 from jack J101 on Speech Amplifier  for unmodulated phone power output.

BC-614—( ). (6) If the unmodulated phone power output
(2) Change the transmitter from c-w to phone  meter reading is as specified in table X, make the
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test for modulation capability as outlined in (1)
through (19) below.

(7) If the unmodulated phone power output
meter reading is not as specified in table X, the
performance of the transmitter is unsatisfactory.
Proceed as follows:

(@) Perform tests to localize the defect to the
particular stage, and test further to determine
the defective part. (See par. 22.)

(b) Make necessary repairs and replacements,
and repeat the unmodulated phone power output
test as outlined in (1) through (6) above.

e. Mopurarion CapariLiTy. (1) Keep the trans-
mitter adjusted for maximum unmodulated phone
power output at the same frequency that was
used in the previous tests.

(2) Insert the audio signal generator plug into
Jack J102 on Speech Amplifier BC—614—( ).

(3) Turn on the oscilloscope.

(4) Adjust the sweep voltage on the oscillo-
scope to make the width of the pattern slightly
more than half the diameter of the screen.

(5) The unmodulated r-f carrier wave will be
seen on the oscilloscope.

(6) The height of the carrier pattern should be
approximately one third of the height of the
screen.

(7) Since the height of the carrier pattern de-
pends upon the number of turns in the pick-up
coil, it may be increased by increasing the number
of turns and decreased by decreasing the number
of turns of the coil.

(8) Measure the height of the unmodulated r-f
wave (fig. 27, H2) above the reference axis.

(9) Adjust the audio signal generator for a
frequency of 400 cycles, and turn it on.

HI

(10) Measure the audio input voltage from the
audio signal generator to Speech Amplifier BC-
614—( ), using a high resistance a-c voltmeter or
an a-c vacuum-tube voltmeter (VTVM).

(11) Adjust the audio signal generator for an
initial output of 0.15 volt.

(12) The transmitter output will now be modu-
lated at 400 cycles.

(13) 90 percent modulation is required for
satisfactory operation of the transmitter.

(14) At 90 percent modulation, the r-f current
in the external test ammeter will increase approxi-
mately 18 percent above the unmodulated value
which was obtained in the proceeding test; it
should at least equal the r-f output current speci-
fied in table X for modulated phone power output.

(15) If the value specified in table X is not
obtained with 0.15-volt output from the audio sig-
nal generator, increase the output of the audio
signal generator up to 0.30 volt, and set the speech
amplifier control near maximum in order to ob-
tain the specified value.

(16) Observe the modulated wave on the oscil-
loscope screen to make certain that the sine wave
pattern remains undistorted.

(17) The maximum height of the modulated
wave (fig. 27, H1) as seen on the oscilloscope
should be 1.9 times as great as the height of the
unmodulated wave. (See fig. 27, H2.) This indi-
cates a modulation of 90 percent.

(18) If the modulated phone power output
reading equals that specified in table X, and if,
with an audio signal generator output of 0.30
volt, the wave height H1 is 1.9 times as high as
wave height H2 without distortion, then the per-
formance of the transmitter is satisfactory.

REFERENGE AXIS H

MODULATED
CARRIER

% MODULATION =

UNMODULATED
CARRIER

Hi-H2
H2 X100 TLI9702

Figure 27. Radio Transmitter BO-610—(*), oscilloscope pattern for modulation test.
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(19) If it has been impossible to meet the fore-
going requirements of this test, the performance
of the transmitter is unsatisfactory. Proceed as
follows:

(a) Perform tests to localize the defect to the
particular stage, and test further to determine
the defective part. (See par. 22.)

(b) Make the necessary repairs and replace-

ments, and repeat the test for modulation capa-
bility as outlined in e (1) through (16) above.

f. TesTs ror ALL Banps. The foregoing tests
present a procedure for testing the c-w power out-
put, the unmodulated phone power output, and
the modulation capability in the frequency band
2.0 to 2.5 me. Perform these three tests as out-
lined above on all of the other bands specified in
table X, testing each band in the order listed.
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SECTION Vil .
INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

25. R-F Oscillator Stage (fig. 28)

@. Circvir REpaIr Fratures. The r-f oscillator
stage consists of Tube JAN-6V6GT (V8) (VT-
107 or VT-107-A) operating in a Hartley oscil-
lator circuit. Frequency is determined either by
master-oscillator or crystal control in the grid
circuit, depending on the setting of the M. O.-
XTAL switch, SW15. When switch SW15 is set for
master-oscillator control, the frequency can be
varied over a range dependent on the particular
tuning unit used. When switch SW15 is in posi-
tion for crystal control, a fixed frequency is gen-
erated whose value depends on the particular
crystal plugged into the jack provided for this
purpose. Oscillations generated by the oscillator
circuit are tapped from the plate of tube V8, and
are fed to the grid circuit of buffer-doubler Tube
JAN-6L6 (V9) (VT-115) through capacitor C13.
The voltage is regulated by a system comprising
Tubes JAN-3/VR-150 (V13, V14, and V15) (VT-
139). Tube V13 maintains constant screen volt-
age, and tubes V14 and V15 maintain constant
plate voltage on oscillator tube V8.

. Parrs Dara ror OSCILLATOR STAGE.

150V D-C

OSCILLATOR TUNING
CIRCUIT & CRYSTAL
LOCATED IN TUNING UNIT

SWiLI SWIL2
ROTOR ARM ROTOR ARM

v8
JAN-6V6 GT/G
(VT-107-A)
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620TO3OF TSI
620TO20F TSI

it GRID (PIN5)
ci3®  BUFFER DOUBLER
|SOMMF STAGE TUBE V9

cl
0.006MF 2500C
7
' T i
CHI cH2
c25 A
IMH IMH
0.006MF R3
- 000G 63V
zon0eg 2 SEC.OF T4 15M
CH9 c2 = ®
® IOMH R35 R2
RI y
33M 420 100M 0.006 56M
D¢ ® _Lcs
) =0 006MF
Al
c3
0.006 MF
= 1

TERM 3OF TSI PIN 5

IN 5 RI0
VOLTAGE VOLTAGE  OF POWER
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(@ MODELS BC-610-A AND BC- 610-B ONLY.

@ MODELS BG-610-E ONLY.

(@ MODELS BG-6I0-A AND BC-610-B, C13 1S 100 MMF

@ MODELS BC-610-A THROUGH BG-610-D,GH3 IS IMH,200 D-C

® MODELS BC-610-A AND BC-610-B,R2 IS 7.5M.

© MODELS BC- 610-A THROUGH BC-610-D, Rl IS 30M
RESISTANCES LESS THAN 10 ARE GIVEN AS ZERO.

NG= NO GONNEGTION.

NOTEI* 1S SYMBOL FOR FIXED CAPACITOR. TLi9B4a
M=1,000n

EXCITER SUPPLY RECTIFIER
STAGE TUBE Vi2

Figure 28. Radio Transmitter BC-610—(*), r-f oscillator
stage, schematic wiring diagram.

Ref Model Sig C Name and description of part Function
symbol stock No. |
C1 ABC_P 3DA6-36 CAPACITOR, fixed: mica; 0.006-mf, +59%; | Tube V8 cathode coupling.
: 300 vdcw.
C1 E 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +20%; | Tube V8 cathode coupling.
600 vdew; type 340-24. |
C2 ABCD 3DA6-10 CAPACITOR, fixed: mica; 0.006-mf, +109%; | Tube V8 screen bypass.
300 vdcw.
C2 E 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +209%; | Tube V8 screen bypass.
600 vdcw; type 340-24.
C3. ABCD 3DA6-10 CAPACITOR, fixed: mica; 0.006-mf, +109%: Tube V8 cathode return bypass.
300 vdcw.
C3 E 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +£20%; | Tube V8 cathode return bypass.
600 vdew; type 340-24.
C5 ABCD 3DA6-10 CAPACITOR, fixed: paper; 0.006-mf, +10%; | Tube V8 plate return bypass.
300 vdcw.
C5 E 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +20%; | Tube V8 plate return bypass.
{ 600 vdew; type 340-24.
C13 AB 3K2015114 CAPACITOR, fixed: mica; 100-mmf, +209%:; Co\upling between tubes V8 and
500 vdcw. /9.
C13 CDE 3K2010114 CAPACITOR, fixed: mica; 150-mmf, +209%; | Coupling between tubes V8 and
500 vdcw. V9.
C25 ABCD 3DA6-10 CAPACITOR, fixed: mica; 0.006-mf, +10%; | Tube V8 filament bypass.
300 vdew.
C25 E 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +20%; | Tube V8 filament bypass.
600 vdcw; type 340-24.
CH1 ABCDE | 3C363 COIL, r-f: 1-mh, +109%,; 20-ohm d-c, +20%. Tube V8 grid return r-f choke.
CH2 ABCDE | 3C363 COIL, r-f: 1-mh, +109%,; 20-ohm d-c, +209%. Tube V8 cathode return r-f choke.
CH3 ABCD 3C363 COIL, r-f: 1-mh, +109%; 20-ohm d-c. Tube V8 plate return r-f choke.
CH3 E 3C550-1 COIL, r-f: 2.5-mh, +5%; 500-ma; 25-ohm d-c. Tube V8 plate return r-f choke.
CH9 ABCDE | 3C550 COIL, r-f: 10-mh, +109%; 500-ma; 42-ohm d-c. | Tube V8 cathode return r-f choke.
R1 ABCD 374540 RESISTOR, fixed: 30,000-ohm, +109%,; Ls-watt; | Tube V8 grid bias.
type BT-14. {
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b. Parrs Dara ror OsciLLATOR STAGE. (Contd.).

Ref Model Sig C Name and description of part Function
symbol stock No.

R1 'E 3RC21AE333K | RESISTOR, fixed: composition; 33,000-ohm, | Tube V8 grid bias.
i +109,; Ls-watt.

R2 | AB 3Z6575-20 RESISTOR, fixed: 7,500-ohm, +5%; 20-watt; | Tube V8 plate voltage stabilizing.
T type 20 VWQ.

R2 { CDE 376506-8 RESISTOR, fixed: wire-wound; 5,600-ohm, | Tube V8 plate voltage stabilizing.
| +5%; 20-watt; type 20 VWQ.

R3 | ABCDE | 3Z6615-131 RESISTOR, fixed: wire-wound; 15,000-ohm, | Tube V8 screen dropping.
i +5%; 20-watt; type 20 VWQ.

R35 : E 3RC21AE104K | RESISTOR, fixed: composition; 100,000-ohm, | Tube V8 cathode parasitic sup-
| +109,; Yé-watt. pressor.

V8 i ABCD 2T107 TUBE JAN-6V6 (VT-107): pentode. R-f oscillator.

\%] 'E 2T107-A TUBE JAN-6V6GT (VT-107-A): pentode; Al- | R-f oscillator.
‘ ternate glass envelope.

26. R-F Buffer-Doubler Stage (fig. 29)

@. Circuir Repair Frearuvres. The 1-f buffer-
doubler stage consists of Tube JAN-6L6 (V9)
(VT-115), and its associated circuit elements. Grid
voltage for this tube is obtained from resistors
R23 and R24. Screen voltage is obtained through
resistor R25, and is bypassed at radio frequencies
by capacitor C4. The plate circuit of tube V9 is
resonated by a parallel coil and condenser tuned
circuit contained in the tuning units. Under mas-

master-oscillator circuit to prevent reaction from
the succeeding stages. TUnder crystal control,
tube V9 operates as a buffer amplifier or as a fre-
quency doubler depending upon the frequency "
range covered. (See table IT.) R-f voltage from
the tuned circuit of tube V9 is isolated from the
power circuit by r-f choke CH5 and bypass capaci-
tor €26. R-f voltage from the plate of tube V9 is

fed to the grids of intermediate-amplifier Tubes
JAN-807 (V10 and V11) (VT-100 or VT-100-A)

ter-oscillator control, the plate circuit of tube V9 through parasitic resistors R21 and R22 and
is always tuned to twice the frequency of the blocking capacitor C14.
b. Parrs Dara ror BUFFER-DOUBLER STAGE.
Ref “ Model Sig C Name and description of part Function
symbol stock No.

C4 | ABCD 3DA6-23 CAPACITOR, fixed: mica; 0.006-mf, +209,; | Tube V9 screen bypass.
| 300 vdew; type 1 w.

C4 I E 3K4160224 CAPACITOR, fixed: paper; 0.0006-mf, +209%: | Tube V9 screen bypass.
| 600 vdcw; type 340-24.

C8 | ABCD 3DA6-23 CAPACITOR,lﬁxed: mica; 0.006-mf, +59%; 500, Tube V9 cathode bypass.
| vdcw; special.

C8* E 3K2030112 CAPACITOR, fixed: mica; 300-mmf, +59%;500 | Tube V9 cathode bypass.
i vdew ; special.

C14 | ABCDE | 3K4520112 CAPACITOR fixed: mica; 200-mmf, +5%; Coupling between tube V9 and
1 2,500 vdew; type E. tubes V10 and VII.

C26 | ABCD 3DA6-10 CAPACITOR, fixed: mica: 0.006-mf, +20%; | Tube V9 plate bypass.
1 500 vdew; type 1460.

C26 B 3K4160224 CAPACITOR, fixed: paper; 0.006-mf, +209%:; | Tube V9 plate bypass.
| 600 vdcw; type 340-24.

CH4 ABCD 3C363 COIL, r-f: 1-mh, +10%; 20-ohm d-c resistance; | Tube V9 grid return r-f choke.
i type 4885.

CH4** . CD 3C308-3 COIL r-f: 2.5-mh, +109%,; 8.5-ohm resistance; | Tube V9 grid return r-f choke.
g 4979.

CH5 | ABCDE | 3C363 COIL r-f: 1-mh, +109%; 20-ohm d-c resistance; | Tube V9 plate return r-f choke.
| pe 4885.

R5 % ABCD 3726610-213 RFSIbTOR fixed: 10,000-ohm, +5%; 20-watt; | Tube V9 plate-voltage dropping.
: type "OVWQ

R23 i ABCD 3RC41AE303J RESISTOB fixed: composition; 30,000-ohm, | Tube V9 grid bias.
3 +5%; 2-watt.

R23 | E 3RC31AE334K thISTOR fixed: composition; 33,000-ohm, | Tube V9 grid bias.
i +109%, l—watt

R24 | ABCDE | 3Z6050-108 RESISTOR, fixed : wire-wound; 500-ohm, +109,; Tube V9 cathode bias.
? 10-watt.

R25*** i ABCDE | 3RC41AE473K | RESISTOR, fixed: composition; 47,000-ohm, | Tube V9 screen dropping.

+109%,; 2-watt.
R28 l ABCD 326620-52 RESIS’IQOR, fixed: wire-wound; 20,000-ohm, | Tube V9 plate dropping.
+5%,; 20-watt; type 20VWQ.
V9 ABCD 2T115A TUBE JAN-6LGT(VT-115-A): pentode; glass. | Buffer-doubler.
V9 E 2T115 TUBE JAN-6L6 (VT-115): pentode. Buffer-doubler.

*Value on drawings is 250 mmf, the value used in the engineer’s design.
**Value on drawings is 25 ohms d-c resistance, the value used in the engineer’s design.
***Value on drawings is 50,000 ohms, the value used in the engineer’'s design.
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Figure 29.

27. R-F Intermediate-Amplifier Stage
(fig. 30)

@. Circurr Repair Frarures. The rf inter-
mediate-amplifier stage consists of Tubes JAN-
807 (V10 and V11) (VT-100 or VT-100-A) con-
nected in parallel to a tuned tank circunit located
in the tuning unit. Tubes V10 and V11 are biased
to cut-off by 1-f choke CH7 when no excitation is

(@ MODELS BC-610 A THROUGH BC-610-D, R 23 IS 30M
(3 MODELS BC-610-A THROUGH BC-610-D,C8 1S 0.006 MF.

(@ SEPARATE SKETCH SHOWS CONNECTIONS FOR MODELS
BC-610-A THROUGH BC-610-D

(® MODEL BC-610-E ONLY

(® MODELS BC-610-A THROUGH BC-610-D ONLY
RESISTANCES LESS THAN 1.0 ARE GIVEN AS ZERO
NC = NO CONNECTION
+ IS SYMBOL FOR FIXED CAPACITOR

% IS SYMBOL FOR VARIABLE CAPACITOR TLi19845
M=1,000

Radio Transmitter BC-610—(*), r-f buffer-doubler stage, schematic wiring diagram.

present, as during periods when the key is up.
Screen grid voltage is supplied through resistors
R6 and R7, which are bypassed by capacitors C6
and C7. Plate voltage is supplied through 1-f
choke CH6 and is bypassed by capacitor C24. The
output of the r-f intermediate-amplifier stage is
fed to the grid of power-amplifier Tube JAN-
250TH (V16) (VT-220), through capacitor C15.

b. ParTs DATA FOR INTERMEDIATE-AMPLIFIER STAGE.

Ref Model Sig C Name and description of part Function
symbol stock No.
Co ABCDE | 3K4120224 C%PACITOR, fixed: paper; 0.002-mf, +10%; | Tube V11 screen bypass.
00 vdcw. ,

C7 ABCDE | 3K4120224 CAPAC(;TOB, fixed: paper; 0.002-mf, +109%; | Tube V10 screen bypass.
600 vdcw.

C15 ABCD 3K5020212 CAPACITOR, fixed: mica; 0.002-mf, +50%; | Coupling between tubes V10,
2,500 vdcw. V11, and tube V16.

C15 E 3DA2-86 CAPACITOR, fixed: mica; 0.002-mf, +109%; | Coupling between tubes V10,
600 vdcw. V11 and tube V16.

C24* ABCD 3K4562212 CAPACITOR, fixed: mica; 0.0062-mf, +5%; | Tube V10 and V11 plate return
600 vdcw. bypass.

C24 E 3DA5-108 CAPACITOR, fixed: oil-filled; 0.005-mf, +209,; | Tube V10 and V11 plate return
1,000 vdew; Incco special. bypass.
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b. Parts DaTA FOR INTERMEDIATE-AMPLIFIER STAGE (Contd.).

Ref Model Sig C Name and description of part Function
symbol stock No.
|
CHe6 | ABCDE | 3C363 COIL, r-f; 1-mh, +10%; 20-ohms, d-c +209%; | Tube V10 and V11 plate return
type 4885. r-f choke.
CH7 ABCDE | 3C363 COIL, r-f; 1-mh, +109%; 20-ohms, d-c +20%; | Tube V10 and V11 grid return
type 4885. r-f choke.
R6** ABCDE | 3RC41AE223K | RESISTOR, fixed; composition; 22,000-ohm, | Tube V10 and V11 screen voltage
+109%: 2-watt; carbon. dropping.
R7** ABCDE | 3RC41AE223K | RESISTOR, fixed; composition; 22,000-ohm, | Tube V11 screen voltage drop-
+109%; 2-watt. ping.
R8 E 3RC41AE472K | RESISTOR, fixed; 4,700-ohm, +109,; 2-watt. Tube V10 and V11 grid bias.
R21 ABCDE | 3RC21AE510J RF;ISTOR, fixed; composition; 50-ohm, +5%: | Tube V10 grid parasitic suppres-
o-watt. SOT.
R22 ABCDE | 3RC21AE510J R]ﬁISTOR, fixed; composition; 50-ohm, +59%:; | Tube V11 grid parasitic suppres-
o-watt. sor.
V10, V11 ABCDE | 2T100 TUBE JAN-807 (VT-100) (VT-100-A): pentode | Intermediate amplifier.

*Value on drawings is 0.006 mf, the value used in the engineer’s design.
**Value on drawings is 20,000 ohms, the value used in the engineer’s design.
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(2~ MODELS BG-610-A THROUGH BG-610-D, G 24 IS 0.006 MF

@— CONNECTS TO BAND SWITCH SW 11.5 IN MODELS BC-610-A
THROUGH BG-610-D, AND IN MODEL BC-610-E TO BANDSWITCH
SWiL4, EXCEPT THAT C24 CONNECTION TO BANDSWITCH IS
NOT PRESENT IN MODELS BGC-6l0-A AND BC-610-8B,

%  DEPENDS ON POSITION OF TAP ON RII.

RESISTANCES LESS THAN | Q1 ARE GIVEN AS ZEROQ

NOTE. + IS SYMBOL FOR FIXED CAPACITOR

CH7

R 21

1M TO 3.6M%
@ 58MTO83M%

000
TLI9B4E

% IS SYMBOL FOR VARIABLE CAPACITOR
M=1,0000
Figure 30. Radio Transmitter BC—610—(*), r-f intermediate-amplifier stage, schematic wiring diagram.

28. R-F Power Amplifier Stage (fig. 31)

@. Circuir Repair FeEaTURES. The power am-
plifier (p-a) stage consists of Tube JAN-250TH
(V16) (VT-220), operating in a neutralized class
C p-a circuit. Grid bias voltage is provided
through choke CHS8 by the main bias-voltage

power supply. With the key up, the tube is biased
to cut-off the plate current of the tube. With the
key down, the r-f voltage supplied by the inter-
mediate amplifier stage causes the grid to draw
a current of 60 to 100 ma. The tuned plate cir-
cuit is center tapped so that an equal out-of-phase
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voltage is present for feeding back to the grid
through blocking capacitor C29 and neutralizing
capacitor C18. Neutralizing capacitor C18 can-
cels the effect of the grid-plate capacitance so that
tube V16 will operate without spurious oscilla-
tions. The r-f output power is taken from the
tank circuit by a coupling coil which is wound
around the outside of the output coil unit. When
the associated radio receivers are used, the coup-
ling coil is short-circuited by contacts on relay
RY4, thereby eliminating absorption at the trans-

ANTENNA
TUNING UNIT
—_—

vV 16
JAN-250TH

(VT-220)
R-F POWER AMP
cie

AT
55 MMF

TUBES VIO & Vi1

S]

-
Zo

mitter frequency.

Output power is fed to An-
tenna Tuning Unit BC-729-(*) in Radio Trans-
mitters BC-610-A through BC-610-D and to BC-

939-A in BC-610-L.

CAUTION: When taking high voltage measure-

TERM. 5 OF TS2|

5VOLT SECONDARY
OF T4

(©MODELS BC-610-A THROUGH BC-610-0,
C9 AND C 10 ARE 0.01 MF,

@MODELS BC-610-A THROUGH BC-610-D THIS CHOKE IS CH 10

(@ MODEL BC-610-E ONLY.
% DEPENDS ON POSITION OF TAP ON R11,

NC=NO CONNECTION

ments on this stage, follow the precautions out-

lined in paragraph 22d (1) (d).

-17Q V D1
4y ge®
*I5MTO4M
%5000 TO3M @
25V A-C
0.0

OMooELs BC-610-A THROUGH BC-610-D ONLY.

RESISTANCES LESS THAN 101 ARE GIVEN AS ZERO.

TO TERM. P

L TRANSFORMER T9 SEC TS4  pLate
= MODUL ATOR STAGE CAP
TUBES V38 Vva

NOTE = IS SYMBOL FOR FIXED CAPACITOR

M= 10000

TL 19847

Figure 31. Radio Transmitter BC-610—(*), r-f
power amplifier stage, schematic wiring diagram.

b. Parrs Dara ror T’OWER AMPLIFIER.

Name and description of part

Function

CAPACITOR, fixed: mica; 0.01-mf, +209,; 600
CAPACITOR, fixed: paper; oil-filled; 0.05-mf,
+209%,; 600 vdcw; dual; type BMM 306-140.
CAPACITOR, fixed: mica; 0.002-mf, +59%;
CAPACITOR, variable: air; 150-mmf max;
CAPACITOR, variable: air; 5.5-mmf max; 3,000
vdcw.
CAPACITOR CA-423: fixed; vacuum; 50-mmf’;
CAPACITOR, fixed: mica; 0.0002-mf, +109%;
COIL, rf: 2.5-mh, +109%,; 8.5-ohm d-c.
COIL, r-f: 1-mh; +109,; 20-ohm d-c, +209,.
COIL, r-f: 2.5-mh, +109%,; 8.5-ohm d-c; 500-ma.
COIL, C-387-D: r-f; pri, 32-turn; sec, 6 15-turn.
COIL, C-388-C: r-f; pri, 24-turn; sec, 414-turn.
COIL, C-389-C: r-f; pri, 14-turn; sec, 414-turn.
COIL, C-390-C: r-f; pri, 14-turn; sec, 414 turn.
COIL, C-447-B: r-f; pri, 10-turn; sec, 414-turn.
COIL C-448-B: r-f; pri, 8-turn; sec, 2Y4-turn.
COIL C-449-B: r-f; pri, 6-turn; sec, 114-turn.
fixed: wire-wound; 1,000-ohm,

RESISTOR, fixed: wire-wound; 700-ohm, +59%,;
RELAY: DPDT; 117-v ac; type 1702 MX.

Ref Model Sig C
symbol stock No.
C9, 10 ABCD 3K4562212
vdew; dual.
C9, 10 E 3DA50-180
C11 ABCDE | 3K7020222
5,000 vdew.
C12 . ABCDE | 3D9150V-4
7,000 vdcw.
C18 ABCDE | 3D9005VES
C28 ABCDE | 3D423
32,000 v ac.
C29* ABCDE | 3K7020122
5,000 vdcw.
CH4 E 3C308-3
CHS8 ABCD 3C363
CH10 ABCD | 3C308-3
L7 ABCDE | 3C280-387D
L7 ABCDE | 3C280-388C
L7 ABCDE | 3C280-389C
L7 ABCDE | 3C300-390C
L7 E** 3C300-447B
L7 E*x* 3C300—448B
L7 E** 3C300-449B
R8 ABCD 37Z6100-6 RESISTOR,
+5%; 10-watt.
R9 ABCDE | 3Z6070-24
20-watt.
RY4 ABCDE | 2Z7717.3
V1e ABCDE | 2T220

TUBE JAN-250TH (VT-220): triode.

Tube V16 filament bypass.
Tube V16 filament bypass.
Tube V16 plate return bypass.
Final amplr plate tuning.
Final amplr neutralizing.
Final amplr padding.

Neutralizing high-voltage isola-
tion.

Tube V16 plate return r-f choke.

Tube V16 grid return r-f choke.

Tube V16 plate return r-f choke.

2.0-to 3.5-mc final amplr tank
coil.

3.5- to 4.5-mc final amplr tank
coil.

4.5- to 5.7-mc final amplr tank
coil.

5.7- to 8.0-mc final amplr tank
coil.

8.0- to 11.0-mc final amplr tank
coil.

11.0- to 14.0-mc final amplr tank
coil.

14.0- to 18.0-mc final amplr tank

coil.
Tube V16 grid bias.
Tube V16 plate choke shunt.

Ant. short-out.
Final r-f amplifier.

*Value on drawings is 0.001 mf, the value used in the engineer’s design.
**These coils are used with Radio Transmitters BC—610—A through BC-610-D when the frequency is increased to 18 mc¢ with the use
of Frequency Conversion Kit MC-517. For details, see C1, TM 11-280.
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29. R-F Power Supply Stage (fig. 32)

a. Circuir Rerair FeaTures. Filament voltage
for the r-f section is supplied by transformer T4.
One winding supplies the filament voltage to os-
cillator tube V&, buffer-doubler tube V9, and in-
termediate amplifier tubes V10 and V11 with 6.3
volts of alternating current. Another winding
with grounded center tap supplies the filament
voltage to final amplifier tube V16. A third wind-
ing supplies 5 volts to tube V12 which is the

rectifier for the r-f section. Tube V12 rectifies
the power from transformer T5 on the center
chassis. The rectified power is filtered by capaci-
tors C16 and C17, and by filter choke L1. Resistor
R4 prevents keying surges, and thereby prevents
a shift in the signal. Resistor R10 acts as a
bleeder resistor to drain off any charge remaining
when the plate power is removed. The r-f power
supply includes voltage regulator tubes V13, V14,
and V15 which provide screen and plate voltage
control for oscillator tube V8.

b. Parrs Darta ror R-F Power SurrLy.

Ref Model Sig C Name and description of part Function
symbol stock No.
C16, 17 ABCDE | 3DB8-33 CAPACITOR, fixed: 8-mf, —109%, +20%; 1,000 | Exciter power supply input filter.
: vdew; dual; oil filled.
11 ABCDE | 3C560 REACTOR: 6-h; 250-ma; 125-ohm d-c; Stand- | Exciter power supply filter.
| ard Transformer 10C13.
R4 | ABCDE | 374607 RESISTOR RS-207: 750-ohm, +109%,; 1-watt; | Filter network.
RC31BE751J.
R10 ABCDE | 3Z6640-16 RESISTOR: 40,000-ohm, +59,; 20-watt. Exciter power supply bleeder.
T4 ABCDE | 2Z9614.2 TRANSFORMER: pri 100-115-v; sec, (1) 5-v ct | Filament supply for tubes V8,
at 10.5 amp. (2) 6.3-v ct at 3.5 amp, (3) 5-v ct V9, V10, V11, V12 and V16.
. at 3 amp.
T5 ABCDE | 279612 | TRANSFORMER: pri 125-115-v ac; sec 870-v | Plate transformer of exciter pow-
ct at 250 ma. er supply.
viz - ABCDE | 2T145 TUBE JAN-5Z3 (VT-145): duo-diode. Exciter supply rectifier.
V13, V4 | ABCDE | 2T139 TU BEf]lJ ﬁN—ODQS /VR-150 (VT-139): diode; | Tube V8 screen voltage regulator.
gas filled.
V15 ABCDE | 2T139 ; TUBE: Same as V13. Tube V8 plate voltage regulator.

30. Modulator Stage (fig. 33)

«. Circurr ReEpair FEaTures. The modulator
stage consists of tubes V3 and V4 operating in a
push-pull class B amplifier circuit, the tubes being
biased near cut-off. Grid bias and plate current
are controlled by potentiometer R12. The plates
of tubes V3 and V4 are connected to the primary
winding of modulation transformer T9 whose sec-
ondary is, during phone operation, connected in
series with the high-voltage plate power supply

of 1-f p-a tube V16. The audio power output volt-
age of the modulator section plate-modulates the
1-f p-a stage during phone operation, thereby su-
perimposing the a-f voice wave on the r-f carrier
wave. In this way the 1-f carrier is amplitude-
modulated.

CAUTION: When taking high voltage measure-
ments on this stage follow precautions outlined
in paragraph 22d(1)(d).

b. Parts DaTa ror MODULATOR STAGE.

Ref Model Sig C Name and description of part Function
symbol stock No.
R5 E 37Z6018-12 RESISTOR, fixed: wire-wound ;180-ohm, +109,; | Protective bias resistor for tubes
20-watt. V3 and V4.
R16, R17* | ABCDE | 3RC41AE223K | RESISTOR, fixed: composition; 22,000-ohm, | Transformer T8 secondary load-
+10%; 2-watt. ing.
R34 E 3726625-35 RESIST?)R, fixed: wire-wound; 25,000-ohm, | Tubes V3 and V4 grid return.
+109,: 10-watt.
T3 ABCDE | 279614.1 TRANS%‘ORMER: pri, 115-100-v ac; sec, 5-v | Filament supply for tubes V3 and
ct at 16 amp; type 10P35. V4.
T8 ABCDE | 279633.24 TRANSFORMER: pri, 5,000-ohm; ratio 1:1.35; | Driver tubes V1 and V2 plates to
L4 pri to 14 sec. mod tubes V3 and V4 grids.
T9 ABCDE | 279634.3 | TRANSFORMER: pri, 16,000-ohm ct; sec, | Mod tubes V3 and V4 plates to
. 8,330-ohm ct at 2 50 ma. final amplr h-v circuit.
V3, V4 ABCDE | 2T218 | TUBE JAN-100TH (VT-218): triode. Class “B”’ modulator.
|

*Value on drawings is 20,000 ohms, the value used in the engineer’s design.
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PLATE (PIN2)
AUDIO AMPLIFIER (VI)

PLATE (PIN2)
AUDIO AMPLIFIER(V2)

@ TERM. 10 OF PL4

PR1-200.0 D-C
SEC- 170N

P
cT

P

V3
JAN-100TH

(VT-218)
MODULATOR 19
PRI- ———  +Gi2 ROTOR
s 30000 R-F POWER AMPLIFIER (VI6)
PRI - >
SR 12001 DC
SEC-~ P P
ZERON D-C
15V
oov] B
B
-~ RY 3 CONTACTS

NOTE M:1000 N

RY3 CONTACTS

L2

rs @ P B+

MODULATOR

= L — | METER M5 (D
@ R34 va + | METER M2 ®
25M JAN-100TH {__»
(VT -218) TERM 8 OF TS 3

TERM 10 OF PLI
TERM 5 0FS 05

4

BIAS SUPPLY STAGE
TU

(D - MODELS BC- 610-A THROUGH D ONLY
(®- MODEL BC- 610-E ONLY.
(®- MODEL BC- 610-D ONLY.
@- MODELS BC- 610 -A THROUGH C ONLY.

RESISTANCES LESS THAN | 0L ARE GIVEN AS ZERO.

31. Audio Driver Stage (fig. 34)

FPig. 33.

«. Circvurr RErAIR FEATURES.

A-f speech cur-
rents from Speech Amplifier BC-614—( ) enter
the modulator section through transformer T7,

the secondary of which connects to the grids of

BE V5

TERM. 4 } PL3

TERM.5 | SO0 3@

‘'————— TERM 8
PL 3
TERM.9 } @

oo ()

SVA-C

GRID CONNECTION
0.ov®
oon()

28M Q@

V3

audio driver tubes V1
ate as push-pull class
The plate circuits of

T8, whose secondary

b. I’arts DATA FOorR AUDIO DRIVER.

oon(®

A-C

28M Q)

TLI9B49

Radio Transmitter BC-610—(*) modulator stage, schematic wiring diagram.

and V2. These tubes oper-
A audio power amplifiers.
tubes V1 and V2 deliver

their power to the primary of driver transformer

connects to the grids of

modulator tubes V3 and V4.

Ref

Model

Sig C

|

Name and description of part Function
symbol stock No. \
R14, R15 | ABCDE | 3Z4550 RESISTOR: 100,000-ohm, +10%,; 15-watt. Trjansformer T7 secondary load-
ing.

T ABCDE | 279636 TRANSFORMER: pri, 500-ohm; sec 20,000- | Interstage, BC-614—( ) to grids
ohm ct; type 10A21. of tubes V1 and V2.

T8 ABCDE | 279632.2 TRANSFORMER: pri, 5,000-ohm; ratio 1:1.35; | Driver tubes V1 and V2 plates to
14 pri to 14 sec. mod tubes V3 and V4 grids.

V1, V2 ABCDE | 2T95 TUBE JAN-2A3 (VT-95): triode.

Audio amplifier.
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vi
JAN-2A3
(VT -95)

inal at ground potential. Thus, the negative po-
tential will be below ground potential. This nega-

. 3,‘_57—{1 be AUDIOZAMPLIFIER e t' . . . .

FRI-3sanc e81-2000 5-0 ive potential supplies plate power for tubes V1

o s and V2, and serves as a source of negative bias

TERMS voltage for modulator tubes V3 and V4, class C
FIeH = : oD Ao sTAGE p-a tube V16, and intermediate-amplifier tubes
TERMT °°"' i TSy V10 and V11. In order to obtain a bias voltage
¥l 3 supply with good regulation, a bleeder consisting

(D MODELS BC-610~A THROUGH D ONLY.

@ MODEL BC-610-E ONLY.
RESISTANCES LESS THAN I Ve
ARE GIVEN AS ZERO. JAN-2A3

R20 _25V
TI SEC

(V 5)
NOTE: M=1,000 0. AUDIO AMPLIFIER

BIAS SUPPLY STAGE
TUBE V5

of resistor R11 and potentiometer R12 is con-
nected across the output of the filter. These rve-
sistors may be adjusted to obtain voltages of the
proper value. Capacitor C22 is connected in the
bias supply to hold constant the bias voltage sup-
plied to p-a tube V16. Capacitor C22 is omitted
on Radio Transmitter BC-610-13. (See table 11.)

0.0V -360VD-C 0.0v -360V D-C
34750 1000 34750
AUDIO ("FIL (PINI)
AMPLIFIER
STAGE < CT OF T7 ——
TUBES Ril§ 25000
viave [ FIL (PIN4)<—‘
=300V D-C -300VD-C -300VD-C -300VD-C -
37500 _I 37500 37500 L _]‘ 37500 I+
25VAC 25VAC dd do
TLi9850 22 22
Figure 3}. Radio Transmitter BO—610—(*), audio driver o6 oa
stage, schematic wiring diagram. 1250 g; 20
P
S0 N

32. Modulator Bias Power Supply
(fig. 35)

«. Circvrr Rerarr Frarvres.  Transformer T3
supplies filament power for modulator tubes V3
and V4. Transformer T1 supplies filament power
for audio driver tubes V1 and V2, and filament
and plate power to rectitier tube V5. Tube V5
supplies plate power through a filter consisting of
chokes L2 and L3 and capacitors €20 and C21 to

(D MODELS BC- 610-A THROUGH D ONLY
@ MODEL BC-610-E ONLY

8
8

TERM.| TERM.3

®PLS
SO0 5

RESISTANCES LESS THAN 1.Q. ARE GIVEN AS ZERO
NOTE % IS SYMBOL FOR FIXED CAPACITOR

TLI98Y

the two audio driver tubes V1
power supply is operated with the positive term-

and V2.

This

Figure 35. Radio

. Parrs Dars ror Moburnator Bias Powekr SurpLy STAGE.

Transmitter BC-610—(*), modulator
bias power supply stage, schematic wiring diagram.

|
Ref Model Sig C Name and description of part Function
symbol stock No.
C20, 21 ABCDE | 3DB8-34 CAPACITOR, fixed: 8-mf, —109, +409%:; elect; | Bias power supply filter.
600 vdcw.
C22 ABCD 3DB40-7 CAPACITOR, fixed: 40-mf, —109;, +509,; | Mod bias filter.
elect; 450 vdew; type 010458B.
C27 ABCDE | 3DB40-5 CAPACITOR. fixed: 40-mf, —109 +40%; | Tubes V1 and V2 cathode bypass.
elect; 100 vdew.
1.2, 3 ABCDE | 3C560 REACTOR: 6-h; 250-ma; 125-ohm d-c; Standard | Bias power supply filter.
Transformer 10C13.
R11 ABCDE | 3Z6250-27 RESISTOR: adjustable tap; 2,500-ohm, +50%: | Bias supply bleeder.
100-watt.
R20 ABCDE | 3Z6075-16 RESISTOR: 750-ohm, +59%; 10-watt; type BD.| Tubes VI and V2 cathode bias.
T1 ABCDE | 279613.3 TRANSFORMER: pri, 117-v ac; sec, (1) 1,000-v | Filament supply for tubes V1, V2
ct at 220 ma, (2) 2.5-v ct at 5 amp, (5) 5-v ct and V5, and bias supply volt-
at 10 amp, type 10P33. age. ‘.
V5 ABCDE | 2T145 TUBE JAN 5Z3 (VT-145): duo-diode. Bias supply rectifier. e
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33. High-Voltage Power Supply Stage
(fig. 36)

«. Circurr Rerak Fearvres. The high voltage
rectifier is equipped with rectifier tubes V6 and
V7. The secondary winding of transformer T2
supplies filament voltage for tubes V6 and V7.
The secondary winding of transformer T6 sup-
plies plate power. The primary of transformer
T6 is connected to the a-c line during transmis-
sion, and is provided with a tap for raising the

voltage applied to the plate of the class C ampli-
fier during c-w transmission in order to obtain
high power output. The rectified high voltage
supplied by tubes V6 and V7 is filtered by choke
L4 and capacitors C19 and C23. The output of
the high-voltage power supply is shunted by
bleeder resistor R13. In making high-voltage
measurements on this stage reread and follow the
precaution and procedure outlined in paragraph

224 (1) (d).

b. Parrs Dara vor Ilicu-Vorrace Power SuprLy.
Ref Model Sig C Name and description of part Function
symbol stock No.
C19, C23 | ABCDE | 3DB3.8 CAPACITOR, fixed: 3-mf, —109, +40%;4,000 | Final amplr h-v supply filter.
vdew; oil-filled.
L4 ABCDE | 3C560-1 REACTOR: 11-h; 500-ma; 50-ohm; 5,000 v d-c | Final amplr supply filter.
test; Standard Trans. Corp. 10C16. ]
R13 ABCDE | 3Z6675-15 RESISTOR: 75,000-ohm; 200-watt; type 0924. | Final amplr h-v supply bleeder.
RY2 ABCDE | 2Z7717.5 RELAY: DPDT; 117 v ac; type G32423. Overload protector.
RY5 ABCDE | 2Z7717.4 RELAY: DPST; 800 ma dc; type G32422. Overload protection in high-
voltage.
T2 ABCDE | 279611.144 TRANSFORMER: pri, 115-100-v a-c; sec, 2.5-v Filament supply for tubes V6 and
. ct at 10 amps; 10,000-v rms break-down. V7.
T6 ABCDE | 2Z9612.1 TRANSFORMER: pri, 115-v ac; tapped to pro- | Plate transformer of h-v power
vide sec voltage 5,000 v or 4,000 v at 500 ma. supply.
V6, V7 ABCDE | 2T46A TUBE JAN-866 (VT-46A): diode. H-v rectifier.
JAN-866-A/866 OVERLOAD Qe o
(VT - 46-A) RELAY RESET RELAY
HV. SUPPLY __ Rys __ Ry2
RECTIFIER r enp-cl [7oonp-c ]
ZERG L D-C R 2° | 1 = == |
PRI - - -c (00
SEC- 140 0 DC see O LMl LT}_ ]
ZEROQ D-C -
TERM¢ O, 25y 115V > TERM.9
| .
1 ———» TERM. 7
TERM. nrv cT 100V = » TERM. 6 | TermINAL
S"rTsRsIP TEERM' B 0) —» TERM.5 >STRIP TS 3
TERM. A ox T C4=TTH » TERM. 4
P i
v7
JAN-866-A/866
(VT- 46-A)
H.V. SUPPLY
RECTIFIER

NOTES
A WITH SW7 AT PHONE POSITION, TAP A IS USED GIVING 2000 VOLTS ON SECONDARY TO CT.

B WITH SW7 AT CW POSITION, TAP B IS USED GIVING 2600 VOLTS ON SECONDARY CT.

@ ON SOME TRANSMITTERS SECONDARY OF TRANSFORMER T2 1S NOT CENTER TAPPED, AND IN THIS
CASE CHOKE L4 IS CONNECTED TO PIN 4 OF TUBE V6.

RESISTANCES LESS THAN 1Q ARE GIVEN AS ZERO.

CONDITIONS OF TEST
YOLTAGE MEASUREMENTS
ALL VOLTAGES MEASURED WITH 1000 OHM PER VOLT VOLTMETER AS FOUND IN ANALYZER.
ALL VOLTAGES MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED.
RES ISTANCE MEASUREMENTS
ALL RESISTANCES MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED.

Figure 36. Radio Transmitter BC—610—(*), high

2160 V

D-C (PHONE)
2600V D-C (CW

TL 19852

voltage power supply stage, schematic wiring diagram.

65




34. Meter Switching for Radio Trans-
mitters BC—610—A Through —D (figs.
37 and 38)

a. Circurr Repair FeaTUrs. (1) Meter M1
is a 0- to 100-ma, d-¢ instrument which indicates
the grid current of either intermediate-amplifier
tubes V10 and V11 or of p-a tube V16 depending
on the position of switch SW8. Resistors R26
and R27 are meter shunts which remain at all
times in the p-a grid circuit and the intermediate-
amplifier grid circuit respectively. In Radio
Transmitters BC-610-A and -B, switch SW8 is
connected as a double-pole, double-throw switch,
and a separate grid return wire to bias resistor
R11 is used for the p-a and intermediate-ampli-
fier grid circuits. In Radio Transmitters BC-—
610-C and -D, switch SW8 is connected as a
single-pole, single-throw switch, and a common
grid return wire to bias resistor R11 is used for
both the p-a and intermediate-amplifier grid cir-
cuits.

(2) Meter M2 is a 0- to 300-ma, d-c instrument

TS 2 = -
i2
TUNING UNIT S
COMPARTMENT @LMZ LM !@
. ILLUM. u
6.3V A-C (T4) «— e

‘ P |

which indicates the plate currents of buffer-doub-
ler tube V9 or intermediate-amplifier tubes V10
and V11, depending on the position of switch
SW9. This meter is connected in series with the
B+ lead on the power supply in the r-f section.

(3) Filament voltmeter M3 is a 0- to 10-volt,
a-c instrument connected across the filament of
tube V16 for the purpose of checking the filament
voltages. The filament voltages are adjusted by
means of variable resistor R18. A reading of 5.3
volts on this meter indicates that all of the fila-
ments are operating at their proper value.

(4) Meter M4 is a 0- to 300-ma, d-c instrument
which indicates the plate current of the modulator
tubes V3 and V4. This meter is connected on the
low side of the circuit between the center tap of
filament transformer T3 and ground (B-).

(5) Meter M5 is a 0- to 500-ma, d-¢ instrument
which indicates the plate current of the class C
amplifier tube V16, and is connected between the
plate of this tube and B+ of the high-voltage
power supply.
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Figure 37. Radio Transmitters BC-610-A and BC-610-B,
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meter sicitching, functional diagram.
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Radio Transmitters BO-610-C and BC—610-D, meter switching, functional diagram,

b. Parrs Dara vor MeTER SWITCHING OF RADIO TrANSMITTERS BC—610—A THrOUGH —D.

Ref Model Sig C Name and description of part Function
symbol stock No.
LM1 ABCD 275927 LAMP: 6- to 8-v; 0.25-amp; bayonet base. Final tank tuning dial illumina-
! tion.
LM2 ABCD 275927 LAMP: 6- to 8-v; 0.25-amp; bayonet base. Tuning unit compartment illu-
mination.

M1 ABCD 3F910-13 MILLIAMMETER: 0- to 100-ma dc; bakelite | Tubes V16, V10, and V11 grid
case; substitute War Standard Meter No. current indicator. )
MR25W100DCMA. G.E. DO-53. :

M2 ABCD 3F930-10 MILLIAMMETER: 0- to 300-ma dc; type | Tubes V9, V10, and V11 plate
DO-53. current indicator.

M3 ABCD 3F8010-8 VOLTMETER: 0- to 10-v ac; type DO-53. Tube V16 filament voltage in-

dicator. &

M4 | ABCD 3F930-10 MILLIAMMETER: 0- to 300-ma dc; bakelite | Tubes V3 and V4 plate current
case; substitute War Standard Meter No. indicator.
MR25W300DCMA. G.E. DO-53.

Ms ABCD 3F950-20 MILLIAMMETER: 0- to 500-ma dc; bakelite | Tube V16 plate current indicator.
case; substitute War Standard Meter No.
MR25W500-DCMA. G.E. DO-53. .

R26 ABCD 37Z6010-27 BESV{]STOR: 100-ohm, =+59%,; 1l-watt; type | Shunt for meter M1.
BW-1.

R27 ABCD 3Z6010-27 RESISTOR: Same as R26. ‘ Shunt for meter M1.

SW38 ABCD 379845-15 SWITCH: DPDT; toggle; type 8363KS. M1 meter switching.

SW9 | ABCD 379845-15 SWITCH: DPDT; toggle; type 8363KS. M2 meter switching.

TS2 : ABCD 279412 TERMINAL STRIP: 12-terminal; type 12-6; | Exciter chassis cable connections.

I special.

(¢) Intermediate-amplifier

(tubes V10 and

35. Meter Switching for Radio Trans-
mitter BC-610-E (fig. 39)

@. Circurr Reprair Features. (1) Meter M1
is a multiple-scale, d-¢ milliammeter which indi-
cates the value of any one of the following depend-
ing on the position of switch SWS:

(a) Buffer-doubler (tube V9) plate current.

(b) Intermediate-amplifier (tubes V10 and
V11) grid current.

V11) plate current.
(d) P-a (tube V16) grid current.

A meter shunt, which remains in the circuit at
all times, is provided for each position of switch
SWS8. In switch position 1 (DOUB. PLATE),
the meter shunt is resistor R33, and the meter is
connected between the buffer-doubler plate and
the B4 lead on the power supply in the r-f sec-
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I'igure 39. Radio Transmitter BO—610—FE, meter switching, functional diagram.
tion. In switch position 2 (INT. AMP. GRID) sistor R26, and the meter is connected between
the meter shunt is resistor R28, and the meter is the p-a grid and bias resistor R11.
connected between the intermediate-amplifier (2) Meter M2 is a 0- to 500-ma, d-¢ instrument

erids and bias resistor R11. In switch position 3~ Which indicates the plate current of the class C

?INT. AMP. PLATE) the meter shunt is resistor p-a tgl)e V16, and is connected between the plate
of this tube and B+ of the high-voltage power
supply.

(3) Meter M3 is the same as meter M3 for
the power supply in the r-f section. In switch Radio Transmitters BC=610-A through —D. (See
position 4 (P.A. GRID) the meter shunt is re-  par. 34a(3).)

R27, and the meter is connected between the in-
termediate-amplifier plates and the B4 lead on

b. PartTs DaTa ror MeTER SWITCHING OF RaDI0 TrRANSMITTER BC—610-15.

Ref Model Sig C Name and description of part Function
symbol stock No. ‘
LM1 E 275927 LAMP: 6-8-v; 0.25-amp; bayonet base. Final tank tuning dial illumina-
| tion.
LM2 I E 2725927 LAMP: 6-8-v; 0.25-amp; bayonet base. | Tuning unit compartment illu-
mination.
M1 E 3F901E5-14 MILLIAMMETER: d-c; multiple scale; 0-15, | Tubes V16, V10, V11, and V9
0-150, 0-300 ma. current indicator.
M2 | E 31950-20 MILLIAMMETER: 0-500-ma d-c; type DO-53. | Tube V16 plate current indicator.
M3 E 3K8010-20 VOLTMETER: 0-10-v ac; type DO-53. | Tube V16 filament voltage in-
| dicator.
PL11 E 277228-1 PLUG: 8-contact; male; type P-408-LAB. ‘ Lower control panel to mod
% chassis cable plug.
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b. TParts Dara vor MeTER SWiTcHING OF Rapio TransMITTER BC-610-E (contd.).

Ref Model Sig C Name and description of part Function
symbol stock No.
R26 'E 3F3802-150 RESISTOR: wire-wound ; 741-ohm, +5%; temp | Shunt for M1, 150-ma range.
: coef 0.0159, special.

R27 D) 3F3802-300 RESISTOR: wire-wound ; 351-ohm, +5%; temp | Shunt for M1, 300-ma range.
coef 0.0159%, special. .

R28 E 376050-41 RESISTOR: wire-wound; 500-ohm, +109,;  Shunt for M1, 15-ma range.
14-watt.

R33 E 3F3802-150 RESISTOR: wire-wound ; 741-ohm, +5%; temp | Shunt for M1. 150-ma range.

. coef 0.0159, special.

SO11 E 27.3069-20 SOCKET: 8-terminal; female; type S-408-AB | Socket on upper control panel

.  modified. for plug PL 11.

SW38 ) 37.9825-29.13 SWI'{.‘CH, rotary: 2-section; 4-position; ceramic | Switch for M1.
wafers.

TS2 E 27.9412.27 TERMINAL STRIP: 12-terminal; special. Exciter chassis cable connections.

36. Antenna Tuning Unit BC-729-( )
(fig. 40)

a. Circvrr Repair Fratures. Radio Transmit-
ters BC-610—-A through -D are equipped with
Antenna Tuning Unit BC-729—(*) which couples
the output of the transmitter to the antenna. The
-t energy is delivered to the primary of adjust-
able coupling transformer L5 through a concen-
tric transmission line. This adjustable coupling
transformer which is controlled from the front
panel, regulates the amount of power taken from
the transmitter and fed to the antenna circuit.
In series with the coupling transformer secondary
are antenna current meter M6, capacitor €30
(which may be switched in or out of the circuit),
antenna-loading coil L6, and the antenna proper.
Antenna-loading coil L6 is a variable inductor
which tunes the antenna to resonance. Coupling
transformer L5 is adjusted until normal p-a plate
current is obtained as indicated on the I.A.
PLATE meter. When antenna-loading coil L6 is
adjusted so that it tunes the antenna circuit to
resonance, the antenna circuit absorbs the great-
est possible amount of energy from the trans-

mitter. Because of decreased antenna reactance,
at frequencies between 6 and 8 me, capacitor C30
is introduced in series with the antenna-loading
coil by means of switch SW14 so that the adjust-
ment of inductor L6 becomes less critical.

CAUTION: Because the antenna is short, a
high 1-f voltage is built up in the antenna-tuning
unit during operation. Guard against receiving
severe 1-f burns.

ANTENNA

L6

ANTENNA TUNING UNIT BC-729- (%)
USED WITH MODELS BC-6i10-A
THROUGH BC-610-D RANGE 2-8 MC.
(DDOTTED CONNEGTION IS NOT
PRESENT IN MODEL BC-610-0.

NOTE k 15 sYMBOL FOR FIXED CAPACITOR

s
va TERM.I2 OF TS2

L78R
R-F POWER AMPLIFIER
STAGE TUBE VI6

TL 19856
Figure 40. Antenna Tuning Unit BC-729-(*), schematic
wiring diagram.

b. Parts Dara ror AxTENNA TuxiNg Unir BC-729.

Ref Model Sig C Name and description of part Function
symbol stock No.

C30 ABCD 3D423 CAPACITOR CA-423: 50-mmf; vacuum; | Impedance matching.
32,000-v ac; type VC-50.

L5 ABCD 3C302B-1 COIL: r-f; 7-turn; variable link coupling coil; | Ant. pick-up inductor.
special.

L6 ABCD 3C302B-2 COIL: r-f; variable inductance; special. Ant. loading inductor.

Mé6 | ABCD 3F1015-18 AMI})/IETER: r-f;  0-15-amp:; type GE | Ant. current inductor.
DO-53.

SW14 AB 379825-29 SWITCH: rotary ant. range switch assem; | Ant. series capacitor shorting.
special; SPST.
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37. Antenna Tuning Unit BC-939-A
(fig. 41)

@. Circurr Rerair Fratures. Radio Transmit-
ter BC-610-E is equipped with Antenna Tuning
Unit BC-939-A which couples the output of the
transmitter to the antenna. The r-f energy is de-
livered to the primary of adjustable coupling
transformer L5 through a concentric transmis-
sion line. This coupling which is controlled from
the front panel, adjusts the amount of power
taken from the transmitter and fed to the antenna
circuit. In series with the coupling coil second-
ary are antenna current meter M4, capacitor C22
and C30 (which are selected by switch SW9), two
variable inductors L6 and L44, and the antenna
proper. Inductor L6 or I.44 is an antenna load-
ing coil which tunes the antenna to resonance, and
the coupling transformer L5 is adjusted until
normal p-a plate current is obtained as indicated
on the P. A. PLATE meter. When inductor L6
or L44 is adjusted so that it tunes the antenna
circuit to resonance, the antenna circuit absorbs
the greatest possible amount of energy from the
transmitter. Inductor L6 is used to tune to fre-
quencies from 2 to 10 mec. Because of decreased
antenna reactance, at frequencies between 6 and
10 me, capacitor C30 is introduced in series with

the antenna loading coil by means of switch SW9
so that adjustment of inductor L6 becomes less
critical. At frequencies between 10 and 18me,
inductor L44 and series capacitor C22 are switch-
ed into the series antenna circuit in place of in-
ductor L6 by means of switch SW9.

CAUTION: Because the antenna is short a
high r-f voltage is built up in the antenna tuning
unit during operation. Guard against receiving
severe r-f burns.
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R-F AMME TER
f— A

—

\
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Figure 41. Antenna Tuning Unit BC-939-A, schematic

wiring diagram.

b. Tarrs Dara ror ANTENNA TuNiNng UntT BC—939-A.

Ref Model Sig C Name and description of part Function
symbol stock No.

C22 E 3D9012-32 CAPACITOR, fixed: vacuum; 12-mmf, —19% | Impedance-matching capacitor.
+16%; 20,000 vdcw; type VC-12.

C30 E 3D423 CAPACITOR CA-423: fixed; vacuum; 50-mmf’; Impedance-matching capacitor.
32,000 v ac; type VC-50.

L5 E 3C302B-3 INDUCTOR 1ASSEMBLY: replacement cou- | Coupling inductor.

ling; special.

L6 E 3C302B-2 COIL, r-f: variable inductance; special. Low-frequency loading.

L44 E 3C302B-4 INDUCTOR, h-f: replacement ; special. High-frequency loading.

M4 E 3F1015-18 AMMETER: r-f; 0-15-amp; type GE DO-53. Ant. current indicator.

SW9.1 E 2C527939A /S4 SWITCH ASSEMBLY : front section; isolantite. | Inductor selector.

SW9.2 | E 2C527939A /5S4 SWITCH ASSEMBLY : rear section; isolantite. | Inductor selector.

!

38. Tuning Units for Radio Transmitter
BC-610-(*) (fig. 42)

@. GeENgrAL. The transmitter is equipped with
three tuning units, each of which may be selected
by the BAND SWITCH. Each tuning unit in
combination with a coil unit may be tuned to a
separate frequency. Radio Transmitters BC—610—
A and BC-610-B are equipped with six tuning
boxes and four tank coils each of which covers a
specified band within the frequency range of 2 to
8 me. Radio Transmitters BC-610-C and BC-
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610-D are equipped with six tuning units and
four coil units each of which covers a specified
band within the same range. Radio Transmitters
BC-610-E is equipped with eight tuning units
and seven coil units each of which covers a speci-
fied band within the range of 2 to 18 me. For
each frequency there is a particular combination
of tuning box or tuning unit, tank coil or coil
unit, and tuning control settings which is re-
quired for proper performance. These combina-
tions are listed in the tuning charts (sec. IX, figs.




60 through 65) for Radio Transmitter BC-610-
A through BC-610-D and in tuning charts (sec.
IX, figs. 66 through 73) for Radio Transmitter
Since there are three complete sets
of tuning units available, it is possible to install

BC-610-E.

three tuning units of the same range which can
be covered by one coil unit, or the tuning units
may cover two or more frequency ranges.
lecting the tuning units for the desired range,
consult tables V and VL.

In se-

b. Parrs Dara ror TuNiNg Untrs. (1) Tuning Unit TU-47 (2.0 to 2.5 me).

Ref t Model Sig C Name and description of part Function
symbol : . stock No.

| _

C31 ‘, ABCDE | 3D9140V-7 CAPACIT %B, variable: 140-mmf max; air; | Master-osc tuning capacitor.
| type 140K8.

C32 i ABCDE | 3D9140V-7 CAPACITOR, variable: 140-mmf max; air. Buffer-doubler tuning capacitor.

C34 " ABCD CAPACITOR, variable: 150-mmf max; type | Intermediate-amplifier tuning ca-
j MC1857. pacitor.

C34 CE 3D9190V CAPACITOR, variable: 190-mmf max. Intermediate-amplifier tuning ca-
f pacitor.

C36 " ABCD 3D140-1 CAPACITOR, fixed: 140-mmf, +59%,; temp coef | Master-osc padding capacitor.
| 0.00015; 500 vdew; type C-865.

C36 'E 3D140-1 CAPACITOR, fixed: 155-mmf, +29%,; temp | Master-osc padding capacitor.
i coef 0.00015; 500 vdcw; special.

C42 I ABCDE | 3D9040-1 CAPACITOR, fixed: 40-mmf, +59%; temp coef | Grid coupling capacitor.
| zero; 500 vdcw; ceramic; type C—865; (special
| for BC-610-E).

C44 | ABCDE | 3D9250-20 CAPACITOR, v\f[ixed: 250-mmf, +109,; 500 | Cathode coupling capacitor.
‘ vdew; type 5W.

CAaT* | ABCDE CAPACITOR, fixed: 75-mmf, +20%);500 vdcw; | Crystal coupling capacitor.
1 mica; type 5W.

L8 ABCDE | 3C1090 COIL: r-f; 96-xh; tapped; special; type 4846. Master-osc inductor.

L14 | ABCDE | 3C1090-6 COIL: r-f: 28-uh; single-winding; type 4881. Crystal-osc inductor.

120 ‘ ABCDE | 3C1090-12 COIL: r-f; 36.3-xh; single-winding; special; type | Buffer-doubler inductor.
i 4872.

L26 ! ABCDE | 3C1090-12 COIL: r-f: 36.3-ph; single-winding; special; type | Intermediate-amplifier inductor.

4872.

PL10 | ABCDE | 27Z7228-10.1 PLUG: 12-prong: bakelite; type Z-149. Tuning unit base and terminal
| prongs.

SW15 } 3729858-3 SWITCH: DPDT; toggle. M.0.-XTAL switching.

| ABCDE

*Parts listed without Signal Corps stock numbers are not available, and are shown here for information only.

(2) Tuning Unit TU-}8 (2.5 to 3.2 mc).
Ref = Model Sig C Name and description of part Function
symbol | stock No.

C31 | ABCDE | 3D9140V-7 CAPACITOR, fixed: 140-mmf max; air; type | Master-osc tuning capacitor.
i 140 K8.

C33 . ABCDE | 3D9100V-8 CAPACITOR, fixed: 100-mmf max; air; type | Buffer-doubler tuning capacitor.
| 100 K8. -

C35 - ABCDE | 3D9100V-9 CAPACITOR, variable: 100-mmf max; air; type | Intermediate-amplifier tuning
‘ MC1855. capacitor.

C37 - ABCDE | 3D9155-1 CAPACITOR, fixed: 155-mmf, +59%; temp coef | Master-osc padding capacitor.

0.00015; 500 vdew; ceramic; type C~866. .

C37 E 3D9155-1 CAPACITOR, fixed: 160-mmf, +29%,; temp coef | Master-osc padding capacitor.
; 0.00015; 500 vdew; ceramic special.

C43 | ABCDE | 3D9050-61 CAPACITOR, fixed: 50-mmf, +5%; temp coef | Grid coupling capacitor.
i zero; 500 vdew; type C-873; (special for BC-
| 610-E).

C45 ABCDE | 3D9400-16 CAPACITOR, fixed: 400-mmf, +109%; 500 | Cathode coupling capacitor.

vdcw; mica; type 5W. .

L9 . ABCDE | 3C1090-1 COIL: r-f; 55.5-uh; topped; special. Master-osc inductor.

L15 . ABCDE | 3C1090-7 COIL: r-f; 12.0-xh; single-winding; special. Crystal-osc inductor.

L21 { ABCDE | 3C1090-13 COIlL: r-f; 30.8-uh; single-winding; special. Buffer-doubler indicator.

L27 | ABCDE | 3C1090-13 COIL: r-f; 30.8-uh; single-winding; special. Intermediate-amplifier indicator

PL10 | ABCDE | 2Z7228-10.1 PLUG: 12-prong; bakelite; type Z-149. Tuning unit base and terminal
| prongs.

SW15 : ABCDE | 3Z9858-3 MO-XTAL switching.

SWITCH: DPDT; toggle.
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NOTES:

(D TUNING UNITS TU-53 AND TU-54 ARE USED ONLY ON BC-610-E.

@ ON SOME EQUIPMENTS, L36 IS UNTAPPED AND WIRE FROM TERMINAL NO.8 OF PLIO IS CONNECTED TO THE

STATIONERY PLATE OF C32.

@036 IS 140 MMF-MODELS BC—610-A THROUGH BC-610-D.
C36 1S 155 MMF—MODEL BC-6l0-E.

@037 IS 155 MMF-MODELS BC-610~A THROUGH BC-610-D. *
G37 1S 160 MMF~MODEL BC-6I0 —E.

@ -24 AND 130 ARE 8.6 H-MODELS BG-610-A THROUGH BG-610-D,
L24 AND L30 ARE 12.6 44 H-MODEL BG-610-E.
® ALL PLUG STRIPS PL 10 SHOWN ON PRONG SIDE. TL1o8s8

+ IS SYMBOL FOR FIXED CAPACITOR. M=1,000 n
# IS SYMBOL FOR VARIABLE CAPACITOR.

Figure j2. Radio Transmitter BC—-610—(*) tuning units, schematic wiring diagram,
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(3) Tuming Unit TU-49 (3.2 to }.0 mc).

Ref | Model Sig C Name and description of part Function
symbol | stock No.
C31 i ABCDE | 3D9140V-7 CAPAE] TOR, variable: 140-mmf max: air; type | Master-osc tuning capacitor.
; 140 K8. .
C33 ABCDE | 3D9100V-8 CAPA%ITOR, variable: 100-mmf max; air; type | Buffer-doubler tuning capacitor.
! 100 K8.
C35 ABCDE | 3D9100V-9 CAPACITOR, variable: 100-mmf max; air; type | Intermediate amplifier tuning
MC 1855. capacitor.
C38 ABCDE | 3D9135-2 CAPACITOR, fixed: 135-mmf, +29,; temp coef | Master osc padding capacitor.
0.00015; 500 vdew; type C-867; (special for
BC-610-F).
C43 ABCDE | 3D9050-61 CAPACITOR, fixed: 50-mmf, +59%; temp coef | Grid coupling capacitor.
0.00015; 500 vdew; type C873; (special for
BC-610-E).
110 ABCDE | 3C1090-2  —--{ COIL: r-f; 41.0-uh; tapped; special; type 4848. Master-osc inductor.
L16 ABCDE | 3C1090-8 COIL: r-f; 9.2-xh; single-winding; special; type | Crystal inductor.
4883.
L22 ABCDE | 3C1090-14 COIL: r-f; 20.6-uh; single-winding: special; type | Buffer-doubler inductor.
4874.
1.28 ABCDE | 3C1090-14 COIL: r-f; 20.6 uh; single-winding; special; type | Intermediate-amplifier inductor.
‘ 4874.
PL10 ABCDE | 277228-10.1 PLUG: 12-prong; bakelite, type Z-149. Tuning unit base and terminal
prong.
SW15 ABCDE | 37Z9858-3 SWITCH: DPDT; toggle. MO-XTAL switch.
(4) Tuning Unit TU-50 (4.0 to 5.0 me).
Ref ‘ Model Sig C Name and description of part Function
symbol stock No.
C31 ‘ ABCDE | 3D9140V-7 CAPACITOR. variable: 140-mmf max; type | Master-osc tuning capacitor. o
| 140K38. .
C33 ‘ ABCDE | 3D9100V-8 CAPACITOR, variable: 100-mmf max; type | Buffer-doubler tuning capacitor.
100K38.
C35 | ABCDE | 3D9100\ -9 CAPACITOR, variable: 100-mmf{ max; type | Intermediate-amplifier tuning
} MC1855. capacitor.
C39 | ABCDE | 3D9170-1 CAPACITOR, fixed: ceramic; 170-mmf, +29,; | Master-osc padding capacitor.
‘ temp coef 0.00015; 500 vdew; type C-868
| (special for BC-610-E). )
C43 I ABCDE | 3D9050-61 CAPACITOR, fixed: 50-mmf, +59%:; ceramic; | Grid coupling capacitor.
‘ temp coef zero; 500 vdew; type C-873 (special
; for BC-610-E).
C46 I ABCDE | 3D9100-67 CAPACITOR, fixed: mica; 100-mmf, +10%; | Cathode coupling capacitor.
| 500 vdew; type 5SW.
L11 ABCDE | 3C1090-3 COIL: r-f; 21.4-uh, tapped; special; type 4849. Master-osc inductor.
117 ‘ ABCDE | 3C1090-9 COIL: r-f; 66.0-uh; single-winding; special; type | Crystal-osc inductor.
; 4884.
L.23 . ABCDE | 3C1090-15 COIL: r-f; 12.6-uh; single-winding; special; type | Buffer-doubler inductor.
4875.
L29 ‘ ABCDE | 3C1090-15 COIL: r-f; 12.6-uh; single-winding; special; type | Intermediate-amplifier inductor.
| 4875.
PL10 | ABCDE | 2Z7228-10.1 PLUG: special; 12-prong; bakelite; type Z-149. | Tuning unit base and terminal
‘ prongs.
SW15 ABCDE | 3Z9858-3 SWITCH: DPDT; toggle. MO-XTAL switching.

(5) Tuning Unit TU-51 (5.0 to 6.35 mc).

Ref Model Sig C
symbol stock No.
C31 ABCDE | 3D9140V-7
C33 ABCDE | 3D9100V-8
C35 ABCDE | 3D9100V-9
C40 ABCDE. | 3D9160

Name and description of part

Function

CAPACITOR, variable: air; 140-mmf max; type
140K8.

CAPACITOR, variable: air; 100-mmf; max;
type 100K8.

CAPACITOR, variable: air; 100-mmf max; type
MC1855.

CAPACITOR, fixed: 160-mmf; +59%,; ceramic;
temp coef 0.00015; 500 vdcw; type C-869
(special for BC-610-E).

Master-osc tuning capacitor.
Buffer-doubler tuning capacitor.
Intermediate-amplifier tuning

capacitor.
Master-osc padding capacitor.
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(5) Tuning Unit TU-51 (5.0 to 6.35 mc). (contd).

Ref Model Sig C Name and description of part Function
symbol stock No.
C42 ABCDE | 3D9040-10 CAPACITOR, fixed: 40-mmf, +5%:; ceramic; | Grid coupling capacitor.
) temp coef zero; 500 vdew; type C—872 (special

for BC-610-E).

C45 ABCDE | 3D9400-16 CAPACITOR, fixed: 400-mmf, +20%; mica; | Cathode coupling capacitor.
500 vdew; type SW.

L12 ABCDE | 3C1090-4 COIL: r-f; 14.1-ph: tapped; special; type 4850. | Master-osc inductor.

118 ABCDE | 3C1090-10 COIL: r-f; 22.8-uh; single-winding; special; type | Crystal-osc inductor.
4900.

L24 ABCD 3C1090-16 COIL: rf; 8.6-uh; single-winding; special; type | Buffer-doubler inductor.
4876.

L24 E 3C1090-16 ' COIL: r-f; 12.6-uh; single-winding; special. Buffer-doubler inductor.

L30 ABCD 3C1090-16 | COIL: r-f; 8.6-uh; single-winding; special; type | Intermediate-amplifier inductor.
4876.

L30 ) 3C1090-16 COIL: r-f; 12.6-xh; single-winding; special. Intermediate-amplifier inductor.

PL10 ABCDE | 277228-10.1 PLUG: special; 12-prong; bakelite; type Z-149. | Tuning unit base and terminal

prongs.
SW15 ABCDE | 379858-3 MO-XTAL switching.

SWITCH: DPDT; toggle.

(6) Tuning Unit TU-52 (6.35 to 8.0 mc).

¢. Parts Data ror Tunxine Uxnir TU-53.

Ref Model Sig C f Name and description of part Function
symbol stock No. ‘
C31 4+ ABCDE | 3D9140V-7 | CAPACITOR, variable: air; 140-mmf max; type | Master-osc tuning capacitor.
| 140K 8.
C33 ABCDE | 3D9100V-8 . CAPACITOR, variable: air; 100-mmf max; type | Buffer-doubler tuning capacitor.
100K8.
C35 ABCDE | 3D9100V-9 CAPACITOR, variable: air; 100-mmf max; type | Intermediate-amplifier tuning ca-
MC1855. pacitor.
- C41 ABCDE | 3D9185-1 | CAPACITOR, fixed: 185-mmf, +59%; ceramic; | Master-osc padding capacitor.
| temp coef—0.00015; 500 vdcw; type C-870
| (special for BC-610-E).
C42 ABCDE | 3D9040-10 | CAPACITOR, fixed: 40-mmf, +59%; ceramic; | Grid coupling capacitor.
temp coef-0.00015; 500 vdcw; type C-872
(special for BC-610-E).
C45 ABCDE | 3D9400-16 CAPACITOR, fixed: 400-mmf, +209,; mica; | Cathode coupling capacitor.
500 vdew.
113 ABCDE | 3C1090-5 COIL: r-f; 8.1-uh; tapped; special; type 4851. Master-osc inductor.
L19 ABCDE | 3C1090-11 COIL: r-f; 18.0-h; single-winding; special; type | Crystal-osc inductor.
4901.
L25 ABCDE | 3C1090-17 COIL: r-f; 5.66-h; single-winding; special; type | Buffer-doubler inductor.
4877.
L31 ABCDE | 3C1090-17 COIL: r-f; 5.66-uh; single-winding; special; type | Intermediate-amplifier inductor.
4877.
PL10 ABCDE | 2Z7228-10.1 PLUG: special; 12-prong; bakelite; type Z-149. | Tuning unit base and terminal
prongs.
SW15 ABCDE | 379858-3 SWITCH: DPDT; toggle. MO-XTAL switching.

Ref Model Sig C ’ Name and description of part Function
symbol stock No. 1
R29 ABCDE | 374540 | RESISTOR: 30,000-ohm, + 10%; ls-watt; car- | Master-oscillator grid leak.
on.
R30 '\ ABCDE | 374540 ‘ RESISTOR: 30,000-ohm, +109%; l5-watt; car- Crystal-oscillator grid leak.
| Oon.
C31 ABCDE | 3D9140V-7 | CAPACITOR, variable: 140-mmf max; air. Master-oscillator tuning capac-
f . citor.
C32 ABCDE | 3D9140V-7 | CAPACITOR, variable: 140-mmf max; air. Buffer-doubler tuning capacitor.
C34 ABCDE | 3D9190V | CAPACITOR, variable; 190-mmf max; air. Intermediate-amplifier tuning ca-
j pacitor.
C42 i ABCDE | 3D9050-61 i CAPACITOR, fixed: 50-mmf, +5%; ceramic; | Grid coupling capacitor.
| ] | temp coef zero; 500 vdcw; special.
C44 ABCDE | 3D9250-20 CAPACITOR, fixed: 250-mmf, +209%,; 500 A Cathode coupling capacitor.
; vdew; mica; type O.
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c. Parrs Data vor TuNiNg Unir TU-53 (contd).

Ref

Model

Sig C Name and description of part Function
symbol stock No.
C48* ABCDE CAPACITOR, fixed: 65-mmf, +2%; 500 vdcw; | Master-osc padding capacitor.
ceramic; temp coef —0.00015; special.
L32 ABCDE COIL, r-f: 7.5-uh; tapped; special. Master-osc inductor.
L33 ABCDE COIL, r-f; 2.56-xh; single-winding; special. Buffer-doubler inductor.
L34 ABCDE COIL, r-f: 2.56-ph; single-winding; special. Intermediate-amplifier induc-
] tor.
141 ABCDE COIL, r-f; 8.0-uh; single-winding; special. Crystal-osc inductor.
PL10 ABCDE | 2Z7228-10.1 PLUG: 12-prong; bakelite; special. Tuning unit base and terminal
prongs.
SW15 ABCDE | 3Z9858-3 SWITCH: DPDT; toggle.

MO-XTAL switching.

*Parts listed without Signal Corps stock numbers are not available, and are shown here for information only.

d. Parts Data ror Tuxnine Unrr TU-54.

Ref Model Sig C Name and description of part Function
symbol stock No.

R31 ABCDE | 374540 RESISTOR: 30,000-ohm, +109,; l5-watt; car- Crystal-oscillator grid resistor.
bon type MB1/2. )

R32 ABCDE | 374540 RESISTOR: 30,000-ohm, +10%, l4-watt; car- | Master-oscillator grid resistor.
bon; type MB1/2.

C31 ABCDE | 3D9140V-7 CAPACITOR, variable: 140-mmf max; air. Master-osc tuning capacitor.

C32 ABCDE | 3D9140V-7 CAPACITOR, variable: 140-mmf max; air. Buffer-doubler tuning capacitor.

C34 ABCDE | 3D9190V CAPACITOR, variable: 190-mmf max; air. Intermediate-amplifier tuning ca-

pacitor.

C44 ABCDE | 3D9250-20 CAPACITOR, fixed: 250-mmf, +209%; 500 | Cathode coupling capacitor.
vdcew; mica; type 0.

C49* ABCDE CAPACITOR, fixed: 65-mmf, +2%, 500 vdcw; | Master-osc padding capacitor.
ceramic; temp coef-0.00015; special.

C50 ABCDE | 3D9075-7 CAPACITOR, fixed: 75-mmf, +5%; 500 vdew; | Grid coupling capacitor.
ceramic; temp coef—0.00075; special.

L35 ABCDE COIL, r-f: 12.7-uh; tapped; special. Master-osc inductor.

L36 ABCDE COIL, r-f: 4.48-ph; tapped; special. Buffer-doubler inductor.

137 ABCDE COIL, r-f: 1.15-uh; tapped; special. Intermediate-amplifier inductor.

142 ABCDE COIL, r-f: 14.2-ph; single-winding; special. Crystal-osc inductor.

PL10 ABCDE | 2Z7228-10.1 PLUG: 12-prongs; bakelite; special. Tugxing unit base and terminal

ase.
SW15 ABCDE | 3Z9858-3 SWITCH: DPDT, toggle. MO-XTAL switching.

*Parts listed without Signal Corps stock numbers are not available, and are shown here for information only.

39. Miscellaneous Parts for Radio Trans-
mitter BC-610-(*)

a. GENERAL.

There are parts in Radio Trans-
mitter BC-610-(*) which are not located in any
particular stage, and for that reason have not

been included on the stage diagrams and parts

data for the stages.

These parts are listed sepa-
rately in two groups depending on the transmitter
to which they belong.

b. MisceLLANEOUS PParTs DarTa For Rapro Traxsmirrers BC—610—-A tarovcn —1).

Ref Model Sig C Name and description of part Function
symbol stock No.

FS1, FS2 | ABCD 3722025 FUSE: plug; 25-amp; 125-v; type 5725. Line fuse.

FS3 ABCD 372020 FUSE: plug; 20-amp; 125-v; type 5120. Transformer T6 primary.

FS4 ABCD 371935 FUSE: 5-amp; 250-v; type 1358. Protects T2, T3, T4, T5, RY1,
RY2, RY3, RY4, and LM3.

FS5 ABCD 371950 FUSE: 3-amp; 250-v; type 1043. Protects T1 and Speech Amplifier
BC-614—( ) power supply pri-
maries.

LM3 ABCD 275903 LAMP: 120-v; 6-watt. Filament ON-OFF indicator.

1.M4 ABCD 275903 LAMP: 120-v; 6-watt. H-v power supply ON-OFF indi-

cator.
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b.  MisceLLANEOUS Parrs Dara For Rapio Transmirrers BC-610-A tHROUGH —D (Contd.).

Ref Model Sig C Name and description of part Function
symbol stock No.
PL1, PL2 | ABCD 27.8639 SOCKET: 6-contact; female; type S-406-LAB. | Sockets on mod chassis for plugs
PL1.1 and PL2.1.
PL3 ABC 278639 SOCKET: 6-contact; female; type S-406-LAB. | Socket on mod chassis for plug
3.1,
PL3 D 27.3069-20 SOCKET': 8-contact; female; type S—408-LAB. | Socket on mod chassis for plug
3.1.
PL4 ABCD 27.8639 SOCKET: 6-contact; female; type S-406—-AB. Socket on mod chassis for plug
Pl4.1.
PL5 ABCD 27.8659-6 SOCKET': 8-contact; female; bakelite; Amphe- | Speech amplifier input connection
nol type MIP-8. on Radio Transmitter BC-610-
*
PL6 ABCD 27.3099-1 SOCKET: male; twist lock; 20-amp; 250-volt; | 110-volt a-c power input connec-
type 8808. tion.
PL7 ABCD 27.8639-5 SOCKET': 12-terminal; bakelite; type 12-42. Channel 1 tuning unit socket.
PL38 ABCD 27.8639-5 SOCKET: 12-terminal; bakelite; type 12-42. Channel 2 tuning unit socket.
PL9 | ABCD 27.8639-5 SOCKET: 12-terminal; bakelite; type 12-42, Channel 3 tuning unit socket.
PL1.1, " ABCD | 27Z7116.22 PLUG: 6-contact; male; type P-406-1.AB. R~f section to mod chassis cable
PL21 | plug.
PL3.1 | ABC | 277116.22 PLUG: 6-contact; male; type P-406-LAB. Panel to mod chassis cable plug.
PL3.1 i D | 277228-1 PLUG: 8-contact; male; type P-408-LAB. Panel to mod chassis cable plug.
Pl4.1 CABCD | 277116.22 PLUG: 6-contact; male; type P-406-LAB. Panel to mod chassis cable plug.
R12 ABCD 277261 POTENTIOMETER: wire-wound; 500-ohm; | Tubes V3 and V4 bias voltage
‘ 50-watt; type PR-50. control.
R18 | ABCD 37Z7015-3 RHEOSTAT, variable: 15-ohm, +209%; 75- | Filament voltage control.
i watt; type PR-75.
R19 . ABCD 3Z6001F6-2 RESISTOR: 16-ohm; 600-watt heater element; | Transformer T6 primary voltage
| - type 415-A. dropping.
RY1 - ABCD 27.7590-88 RELAY: DPST: 117 v ac: type No. 21D056. | Plate power ON-OFF.
i Replaces GML type No. 251 (2Z7717).
RY3 - ABCD 277717.2 RELAY: DPDT; 117 v ac; type No. 400. PHONE-CW switching.
SW1 ' ABCD 379851 SWITCH: SPST; toggle; type P & S No. 1311. | Filament ON-OFF.
SW3 - ABCD 3729851 SWITCH: SPST; toggle; type P & S No. 1311. | Exciter plate power ON-OFF.
SW4 | ABCD 379851 SWITCH: SPST toggle; type P & S No. 1311. | High-voltage protection switch.
SW5 | ABCD 379812-2 SWITCH: SPST; interlock; type AH & H No. | Xmtr rear-cover safety switch.
1 3592D. .
SW6 . ABCD 379851 SWITCH: SPST; toggle; type P & S No. 1311. | Xmtr plate power ON-OFF.
SW7 " ABCD 37.9854-14 SWITCH: 4-PDT: toggle; type C-H No. | SW-PHONE switching.
* 8885K1.
SW10 ABCD | 379811-7 | SWITCH ASSEMBLY: SPST: interlock; 3-| Xmtr top-cover safety switch.
‘ | section; GE No. 7460330-GA.
SW11 ABCD | 329812-2 SWITC]‘)H: SPST; interlock; type AH & H No. | Final tank coil cover door safety
; 3592D. switch.
SWi11.1 ABCD 2C6500A /S1 1 SWI'%‘CH ASSEMBLY: 4-section; isolantite | Tube V8 cathode circuit switch-
i walfers. ing.
SW11.2 ABCD 2C6500A /S1 Same as SW11.1 Tube V8 grid circuit switching.
SW11.3 ABCD 2C6500A./S1 Same as SW11.1 Tube V9 plate supply circuit
switching.
SW11.4 ABCD | 2C6500A/S1 Same as SW11.1 Tube V9 plate circuit switching.
SWI11.5 . | ABCD 2C6500A /51 Same as SW11.1 Tubes V10 and V11 plate circuit
switching.
SW11.6 CD 2C6500A /S1 Same as SW11.1 Shorting switch.
SW12 ABCD 37279824274 SWITCH: SPST; momentary push-button; | Overload relay reset.
Utahrad type No. PS-3.
SW13 ABCD 379812-2 SWITCH: SPST; interlock; type 3592D. Tuning unit compartment switch.
SW16 D 3798122 SWITCH: SPST; interlock; type 3592D. Final tank coil compartment
switch.
TS1 ABCD 279412 STRIP, terminal: 12-terminal; type 12-6. Exciter chassis cable connections.
TS3 ABCD 27.9408.1 BLOCK, terminal: 8-terminal; special; type | H-v power supply chassis cable
10-142. connections.
TS4 ABCD 279402 STRIP, terminal: 2-terminal; standard; type | A-c outlet for relay RY4.
1720.
TS5 ABCD 279402.1 STRIP, tip jack: 2-jack; standard; type 1490. A-c outlet for cover interlocks.
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¢. MiSCELLANEOUS PARTS DATA FOR RAp10 TrRA NsMITTER BC-610-E.

Ref Model Sig C Name and description of part Function
symbol stock No.
FS1,FS2 | E 372025 FUSE: plug; 25-amp; 125-v; type 5725. Line fuse.
FS3 E 372020 FUSE: plug; 20-amp; 125-v; type 5120. Transformer T6, primary.
FS4 E 37.2605.2 FUSE: 5-amp; 250-v; type 1358. Protects T2, T3, T4, T5, RY]1,
RY2, RY3, RY4, and LM3.
FSs5 E 371950 FUSE: 3-amp; 250-v; type 1043. Protects T1 and Speech Amplifier
BC-614—( ) power supply pri-
maries.
LM3 E 275903 LAMP: 120-v; 6-watt. Filament ON-OFF indicator.
LM4 E 275903 LAMP: 120-v; 6-watt. H-v power supply ON-OFF indi-
cator.
PL1, P12 | E 277116.22 PLUG: 6-contact; male; type P-406-LAB. R lsection to mod chassis cable
ug.
PL3 E 27.7228.1 PLUG: 8-contact; male; type P-408-LAB. Logver control panel to mod chas-
sis cable plug.
Pl4 E 277116.22 PLUG: 6-contact; male; type P-406-LAB. Lower control panel to mod chas-
sis cable plug.
R12 E 277261 POTENTIOMETER: wire-wound; 500-ohm; | Tubes V3 and V4 bias voltage
50-watt; type PR-50. control.
R18 E 3Z7015-14 RHEOSTAT: variable: 15-ohm, +209; 75- | Filament voltage control.
watt; IRC 15-ohm.
R19 E 3Z6001F6-2 RESISTOR: wire-wound; 16-ohm; 600-watt | Transformer T6 primary voltage
heater element. dropping.
RY1 E 277590-88 RELAY: DPST; 117 v ac; type No. 210056. Plate power ON-OFF.
) Replaces GML type 251 (227717).
RY3 E 277717.2 RELAY: DPDT; 117 v ac; type 400. CW-PHONE switching.
S01,802 | E 278639 SOCKET: 6-contact; female; type S—406-AB. So;l}:ats on Ilr)li)d chassis for plugs
1 and PL.2.
S03 E 27.8678.43 SOCKET:: 8-contact; female; type S—408—-AB. Solc)]ft on mod chassis for plug
3.
S04 E 278639 SOCKET: 6-contact; female; type S—406-AB. Soi:)li?: on mod chassis for plug
S05 E 27.8678.13 SOCKET: 8-contact; female; Amphenol Type | Speech amplr input connection
POSF. gn l}z{‘adio Transmitter BC-
10-E.
S06 E 677588 SOCKET: male; twist locktype; 20-amp; 250-v; | 110-v a-c power input connection
type 8808. (6>n %adio Transmitter BC—
10-E.
SO7 E 27.8639-5 SOCKET: 12-terminal; female; bakelite; special. | Channel 1 tuning unit socket.
SO8 E 27.8639-5 SOCKET: 12-terminal; female; bakelite; special. | Channel 2 tuning unit socket.
SO9 E 27.8639-5 SOCKET: 12-terminal; female; bakelite; special. | Channel 3 tuning unit socket.
SW1 E 379851 SWITCH: SPST; toggle; type P & S No. 1311. Filament ON-OFF.
SW2 E 379811-7 SWITCH: SPST; interlock; 3-section; GE No. | Coil unit compartment safety
| 7460330-GA. interlock switch.
SW3 'E 3729861-1 SWITCH: DPST; bakelite; type P & S No. 1212. | Exciter plate power ON-OFF.
SW4 P E 379851 SWITCH: SPST; toggle; type P & S No. 1311. | High-voltage protection switch.
SW5 E 3798122 SWIT(]J)H: SPST; interlock; type AH & H No. Xmtr rear-cover safety switch.
3592D.
SWé6 E 379851 SWITCH: SPST; toggle; type P & S No. 1311. | Xmtr plate power ON-OFF.
SW7 E 37.9845-14 SWITCH:4-PDT; toggle; type C-H No. 3885KI. | CW-PHONE switching.
SW10 E 379811-7 SWITCH ASSEMBLY: SPST; interlock; 3- | Xmtr top cover safety switch.
. section; GE No. 7460330-GA.
SW11.1 E 2C6500A /S1 SWITCH ASSEMBLY: rotary; 4-section; 3- | Tube V8 grid circuit switching.
position; isolantite wafers.
SW11.2 E 2C6500A./S1 Same as SW11.1. Tube V8 cathode circuit switch-
ing.
SW11.3 E 2C6500A /S1 Same as SW11.1. Tube V9 plate circuit switching.
SW11.4 E 2C6500A /S1 Same as SW11.1. Tubes V10 and V11 plates circuit
switching.
SW12 E 37279824-274 SWITCH: SPST; momentary push-button; Utah-| Overload relay reset.
rad type No. PS-3.
SW13 E 379811.7 SWITCH: SPST; interlock; type 7460330G4. Tuning unit compartment switch.
TS1 E 279412.27 STRIP, terminal: 12-terminal; special. Exciter chassis cable connections.
TS3 E 27.9408.1 BLOCK, terminal: 8-terminal; special. H-v power supply chassis cable
connections.
TS4 E 279402 STRIP, terminal: standard 2-terminal; type | A-c outlet for relay RY4.
1720.
TS5 E 279402.1 STRIP, tip jack; 2-jack; standard; type 1490. A-c outlet for cover interlock.

673392°—46—6
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TO LINK COIL ON TRANSMITTER BC-6I0-(3)
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Figure 43. Antenna Tuming Unit BC-729—(*), practical wiring diagram.
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SECTION IX
‘ SUPPLEMENTARY DATA

40. Measuring Oscillator Frequency

@. ABSORPTION FrEQUENCY METER. As the first
step in checking the oscillator frequency, use first
the absorption frequency meter to determine the
fundamental frequency and the proper order of
harmoniec.

b. FreqQuency Merer Ser SCR-211-( ). To
make a highly accurate determination of the op-
erating frequency and frequency stability, as well
as to check the quality of the generated r-f signal
use Frequency Meter Set SCR-211-( ). Proceed
as follows:

(1) The oscillator frequency of the transmit-
ter at any of the dial settings may be checked by
using Frequency Meter Set SCR-211-( ). See
TM11-300, for detailed instructions. Recalibrate
the instrument if necessary before using it. In
order that the frequency meter may pick up an
adequate signal from the transmitter, connect an
antenna of 6 inches to 1 foot of #12 copper wire
to the frequency meter. Ilug the telephone head-
set which is part of the Frequency Meter Set
SCR-211-( ) into the phone jack. Turn on the
frequency meter and allow it to heat for 15 to 20
minutes so that its operation will be stable. Al-
ways adjust the CORRECTOR control before
taking readings.

(2) Operate Frequency Meter Set SCR-211-
() within the vicinity of the transmitter. Do not
place it any closer to the transmitter than is
necessary to secure an adequate signal in the
headset. The amount of coupling between the
frequency meter and the transmitter may be
changed by varying the distance between the fre-
quency meter and the transmitter.

(3) Consult the tuning charts (XIV through
XXYV) of Radio Transmitter BC-610—(*) for the
approximate oscillator frequency. Find the ap-
proximate dial setting for the approximate trans-
mitter oscillator frequency in the calibration book
of the frequency meter.

(4) To measure the exact frequency of the
transmitter adjust the main tuning dial of the
frequency meter until the frequency of the beat
note heard in the headset is reduced to zero cycles
per second (zero beat) ; that is, until no signal is
heard. In the calibration book find the setting
of the frequency meter dial which corresponds
with the zero signal heard in the headset. The
frequency thus found is the exract oscillator fre-
quency of the transmitter.

. (U
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VACUUM
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A
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TO L7 ON TRANSMITTER BG-6I10-E

Cc30
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e
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[
T

TOP VIEW TLI9869

Figure 44. Antenna Tuning Unit BC-939-A, practical
wiring diagram.
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Table XI. Characteristics of Vacuum Tubes.

JAN number 866/866—A 2A3 807 6V6GT 6L6 OD3/VR- 5Z3 100TH 250TH
Sig C type No. (VT-46-A) | (VT-95) (VT-100) (VT-107) (VT-155) 140 (VT-145) (VT- (VT-
(VT-139) 218) 220)
A-c filament voltage......... 2.5 2.5 6.3 6.3 6.3 |......... 5.0 5.0 5.0
A-c filament current (amp). . . 5.0 2.5 0.9 0.45 0.9 |......... 3.0 6.5 10.5
D-c plate voltage. . .........[......... 300 600 300 375 150 |......... 2000 2500
D-cscreen voltage. .........|......... | oeeenn.. 250 150 300 | ...
D-c grid bias voltage........|......... 62 -50 -25 =35 e -220
Max a-c voltage per plate. .. .|. ... ... .| ... .l iieiiiiii i 500 ...l
Max inverse peak voltage. ...| 10,000 |.........0 ... ... liiineeeiliinneenifennnnnnn. 1400 |. ... Ll
D-c plate current (ma).......|......... 40 100 35 88 | 225 290
D-c screen current (ma)......|.........[......... 9.0 5 L2 A R Pt
D-c grid current (ma).......|.........|......... 3.0 3.0 35 | 70
Max d-c¢ output current (ma). 250 |0 30 250 |
Plate dissipation (watts).....[.........|J......... 25 12 20 | 100 250
Approx grid driving power |.........|......... 0.22 |......... 0.18 | .o e 42
(watts).
Approx output power (watts).|......... 15 37.5 ..o 17T o 380 600
Plate resistance (ohms)......[......... 800 |.. ool e
Transconductance (micro- |......... 5250 |0 e 30 32
o

Amplification factor.........|......... 4.2 [ 16,000 {.........
Load resistance (ohms)......|[......... 3000 |, e e

'

Table XII. Tumning Chart of Radio Transmitter BO-610-A, BC-610-B, BO-610-C, and BC-610-D for Tuning
& Box TU-}7 (Frequency Range 2.0-2.5 MC.).
NOTE : Use Vacuum Condenser CA—423.
APPROXIMATE DIAL SETTINGS
s |
Operating Crystal | Tuning controls
frequency frequency Coil unit
in KC (If used) Plate Antenna
M.O Doub. Int. amp. tuning tuning
2000 2000 C-387 10 0.5 2.0 10 8.8
2050 2050 C-387 21 1.0 2.25 21 10.0
2100 2100 C-387 30 1.5 2.50 30 12.0
2150 2150 C-387 40 2.0 3.0 40 14.0
2200 2200 C-387 47 2.5 3.5 47 16.0
2250 2250 C-387 54 3.0 5.0 52 18.1
2300 2300 C-387 60 4.0 6.0 60 19.0
2350 2350 C-387 67 5.0 6.5 67 21.0
2400 2400 | C-387 73 5.5 7.0 73 22.5
2450 2450 | C-387 80 6.0 7.5 79 24.0
2500 2500 C-387 86 6.5 8.0 86 25.5
Note: For exact M.O. setting. use Freqﬁéncy Meter Set SCR-211-( ). i

Table XIII.

’l'unmg Chart of Radio Transwmitter BC-610-A, BC—610-B, BC—610-C, and BC-610-1) for Tuning
Box TU-48 (Frequency Range 2.5-8.2 MC.)

APPROXIMATE DIAL SETTINGS

1|
Operating Crystal Tuning controls
frequency frequency Coil unit

in KC (If used) . Plate Antenna
M.O Doub. Int. Amp. tuning tuning

2500 2500 C-387 15 3 5 10 27.3/
2550 2550 C-387 23 3.5 5.25 15 28.5
2600 2600 C-387 31 4.0 5.5 18 29.3
2650 2650 C-387 36 4.25 6.0 22 30.0
2700 2700 C-387 42 4.5 6.25 26 31.0
2750 2750 C-387 47 5.5 6.5 30 31.8
2800 2800 C-387 53 6.0 7.0 35 33.2
2850 2850 C-387 58 6.25 7.25 38 33.8
2900 2900 C-387 64 6.5 7.75 42 34.0
2950 2950 C-387 69 7.0 8.0 46 35.0
3000 3000 C-887 75 7.5 8.5 50 36.0
3050 3050 C-387 80 8.0 8.75 54 36.7
3100 3100 C-387 86 8.5 9.25 58 37.4
3150 3150 C-387 91 8.75 9.5 62 38.2
3200 3200 C-387 97 9.0 10.0 63 39.3

Note:
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Table XIV. Tuning Chart of Radio Transmitter BC—610-A, BC—610-B, BC—610-C, and BC-610-D, for Tuning Box TU-4}9.
(Frequency Range 3.2-4.0MC.)
APPROXIMATE DIAL SETTINGS

Operating Crystal Tuning controls
frequency frequency Coil unit
in KC (If used) } Plate Antenna
M.O Doub Int. amp. tuning tuning
3200 3200 C-387 26 1.5 1.5 63 39.3
3250 3250 C-387 31 2.0 2.0 65 39.4
3300 3300 C-387 37 2.5 2.5 68 39.6
3350 3350 C-387 42 3.0 3.0 70 39.7
3400 3400 C-387 47 3.5 3.5 73 39.8
3450 3450 C-388 52 4.0 4.0 22 40.4
3500 3500 C-388 56 4.5 5.0 25 40.8
3550 3550 C-388 60 5.0 5.5 28 41.2
3600 3600 C-388 64 5.25 5.75 31 41.7
3650 3650 C-388 69 5.5 6.0 35 42.2
3700 3700 C-388 73 6.0 6.5 38 42.8
3750 3750 C-388 76 6.25 6.75 40 43.1
3800 3800 C-388 80 6.5 7.0 43 43.4
3850 3850 C-388 83 7.0 7.5 46 43.9
3900 3900 C-388 86 7.5 8.0 48 44.3
3950 3950 C-388 90 8.0 8.5 51 4.7
4000 4000 ‘C-388 95 8.5 9.0 53 45

Note: For exact M.O. setting, use Frequency Meter Set SCR-211-( ). i
Table XV. Tuning Chart of Radio Transmitter BC-610—A4, BC-610-B, BC-610-C, and BC—610-D, for Tuning Box TU-50.
(Frequency Range }.0-5.0 MC.)
APPROXIMATE DIAL SETTINGS

g

Operating Crystal Tuning controls
frequency frequency Coil unit
in KC (If used) Plate Antenna
M.O. Doub. Int. Amp. tuning tuning

4000 2000 C-388 3 1.0 2.5 53 45
4050 2025 C-388 11 2.0 3.0 55 45.8
4100 2050 C-388 18 2.5 3.5 58 46.2
4150 2075 C-388 23 2.75 4.0 60 46.8
4200 2100 C-388 28 3.0 4.75 63 47.0
4250 2125 C-388 33 3.25 5.0 65 47.9
4300 2150 C-388 37 3.5 5.5 68 48.1
4350 2175 C-388 42 4.0 6.0 70 48.3
4400 2200 C-389 46 4.25 6.25 12 48.8
4450 2225 ' C-389 50 4.5 6.5 15 49.0
4500 2250 C-389 53 4.75 6.75 18 49.2
4550 2275 C-389 57 5.0 7.0 20 49.5
4600 2300 C-389 61 5.5 7.25 23 49.8
4650 2325 C-389 65 5.75 7.5 25 50.0
4700 2350 C-389 69 6.0 7.75 28 50.2
4750 2375 C-389 73 6.25 7.8 31 50.5
4800 2400 C-389 76 6.5 8.0 34 51.0
4850 2425 C-389 80 6.75 8.25 36 51.2
4900 2450 C-389 83 7.0 8.5 39 51.5
4950 2475 C-389 86 7.5 8.75 42 52.0
5000 2500 C-389 88 8.0 9.0 44 52.4

Note: For exact M.O. setting, use Frequency Meter Set SCR-211-( ).

Teble XVI. Tuning Chart of Radio Transmitter BC-610-A, BC—610-B, BC-610-C, and BC-610-D, for Tuning Box TU-51.
(Frequency range 5.0-6.35MC'.)
APPROXIMATE DIAL SETTINGS

| |

Operating Crystal ! Tuning controls

frequency frequency Coil unit
in KC (If used) Plate Antenna

M.O. Doub. Int. Amp. tuning tuning

5000 2500 C-389 9 3.0 3.0 44 52.4
5050 2525 C-389 13 3.0 3.0 46 52.6
5100 2550 C-389 18 4.0 4.0 48 52.9

Note: For exact M.O. setting, use Frequency Meter Set SCR-211-( ).
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Table XVI. Tuning Chart of Radio Transmitter BC-610-A, BC-610-B, BC-610-C, and BC-610-D, for Tuning Box TU-51.
(Frequency range 5.0-6.35 MC.)—Continued

APPROXIMATE DIAL SETTINGS

Operating Crystal Tuning controls
frequency frequency Coil unit
in KC (If used) Plate Antenna
M.O Doub Int. amp. tuning tuning
5150 2575 C-389 22 4.0 4.0 50 53.1
5200 2600 C-389 26 4.0 4. 52 53.4
5250 2625 C-389 29 5.0 5.0 54 53.6
5300 2650 C-389 33 5.0 5.0 56 53.8
5350 2675 C-389 37 5.0 5.0 57 ! 54.1
5400 2700 C-389 40 5.5 5.5 59 54.3
5450 2725 C-389 43 5.5 5.5 61 54.5
5500 i 2750 C-389 47 5.5 5.5 63 54.8
5550 | 2775 C-389 50 6.0 6.0 65 55.0
5600 2800 C-389 54 6.0 6.0 67 55.3
5650 2825 C-389 57 6.0 6.0 69 55.5
5700 2850 C-389 60 7.0 7.0 70 55.7
5750 2875 C-390 63 7.0 7.0 14 56.0
5800 2900 C-390 65 7.0 7.0 16 56.2
5850 2925 C-390 68 7.0 7.0 18 56.4
5900 2950 C-390 70 7.5 7.5 20 56.7
5950 2975 C-390 73 7.5 7.5 21 57.0
6000 3000 C-390 75 7.5 7.6 23 47.5
6100 3050 C-390 80 7.5 7.5 27 47.9
6200 3100 C-390 84 7.5 7.5 31 48.3
6300 . 3150 C-390 89 8.0 8.0 35 48.8
6350 3175 C-390 92 | 8.0 8.0 37 49.0
I

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).

Table XVII. Tuning Chart of Radio Transmitter BC-610-4, BO-610-B, BC-610-C, and BC-610-D, for Tuning Box TU-52.
(Frequency range 6.35-8.0 MC.)

APPROXIMATE DIAL SETTINGS

Operating Crystal Tuning controls
frequency frequency Coil unit |
in KC (If used) Plate Antenna
M.O. Doub. Int. Amp. tuning tuning
6350 3175 C-390 3 3.5 4.0 37 49.0
6400 3200 C-390 8 4.0 4.5 40 49.2
6500 3250 C-390 16 4.5 5.0 44 49.6
6600 3300 C-390 23 5.0 6.0 46 49.9
6700 3350 C-390 29 5.0 6.0 49 50.3
6800 3400 C-390 35 5.0 6.0 52 50.6
6900 3450 C-390 41 6.5 7.0 56 51.0
7000 3500 C-390 46 6.5 7.0 58 51.3
7100 3550 C-390: 52 6.5 7.0 62 51.6
7200 3600 C-390 56 7.0 7.5 65 51.9
7300 3650 C-390 61 7.5 8.0 66 52.2
7400 3700 C-390 65 7.5 8.0 i 68 52.5
7500 3750 C-390 70 7.5 8.0 70 52.8
7600 3800 C-390 75 8.0 8.5 72 53.1
7700 3850 C-390 7 8.0 8.5 75 53.3
7800 3900 C-390 84 8.0 8.5 77 53.6
7900 3950 C-390 89 8.5 9.0 79 53.9
8000 4000 C-390 95 9.0 9.0 80 54.2

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).
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Table XVIII.

Tuning Chart of Radio Transmitter BC—610-E for Tuning Unit TU-}7. (Frequency range 2.0-2.5 3MC.)

Note. Use V.C. 50 on 2-2.5 MC. APPROXIMATE DIAL SETTINGS
Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A.
Cin i unit ‘ plate Band f
kilocycles used | Int. tuning switch Cou- Load-
M.O | Doub amp. position pling ing
2000 2000 C-387-B 11 2.4 4.7 16 2-10 2.8 9.2
2050 2050 C-387-B 22 3.2 5.2 25 2-10 2.8 11.5
2100 2100 C-387-B 32 3.8 5.5 34 2-10 2.8 13.5
2150 2150 C-387-B 41 4.3 5.9 42 2-10 2.8 15.6
2200 2200 C-387-B 49 4.8 6.3 51 2-10 2.8 17.4
2250 2250 C-387-B 57 5.2 6.7 58 2-10 2.8 19.0
2300 2300 C-387-B 63 « 5.6 7.0 65 2-10 2.8 20.4
2350 2350 C-387-B 69 6.0 7.4 72 2-10 2.8 21.8
2400 2400 C-387-B 75 6.3 7.7 77 2-10 2.8 23.1
2450 2450 C-387-B 81 6.7 8.0 83 2-10 2.8 24 .4
2500 2500 C-387-B 85 7.0 8.2 89 2-10 2.8 25.5
Note. For exact M.O. setting, use Frequency Meter Set SCR-211—( ).
Table XIX. Tuning Chart of Radio Transmitter BC—610—E for Tuning Unit TU-}8. (Frequency range 2.5-3.2 M (.)
APPROXIMATE DIAL SETTINGS
Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A.
in ‘ if unit plate Band
kilocycles used Int. tuning switch Cou- Load-
’ M.O Doub amp. position pling ing
2500 2500 | C-387-B 10 0.7 2.8 7 2-10 2.4 25.7
2550 2550 C-387-B 18 1.7 3.4 11 2-10 2.4 27.0
2600 2600 C-387-B 26 2.4 3.9 16 2-10 2.4 28.0
2650 2650 C-387-B 33 3.1 4.4 20 2-10 2.4 29.0
2700 2700 C-387-B 40 3.7 4.9 25 2-10 2.4 30.0
2750 2750 C-387-B 46 4.1 5.3 27 2-10 2.4 30.9
2800 2800 C-387-B 52 4.5 5.8 32 2-10 2.5 31.8
2850 2850 C-387-B 58 4.9 6.1 35 2-10 2.5 32.6
2900 2900 C-387-B 63 5.2 6.5 39 2-10 2.5 33.4
2950 | 2950 C-387-B 68 5.6 6.8 41 2-10 2.5 34.1
3000 3 3000 C-387-B 73 5.9 7.2 45 2-10 2.5 34.8
3050 ! 3050 C-387-B 78 6.1 7.4 49 2-10 2.5 35.5
3100 3100 C-387-B 82 6.4 7.7 52 2-10 2.5 36.1
3150 3150 C-387-B 87 6.6 7.9 54 2-10 2.5 36.8
3200 3200 C-387-B 90 6.8 8.0 57 2-10 2.5 37.4
! ‘

Note. For exact M.O. sAéAtting, use Frequency Meter Set SCR—-2Y1W1—( ).

Table XX. Tuning Chart of Radio Transmitter BC—610—E for Tuning Unit TU-49. (Frequency range 3.2—4.0MC.)
APPROXIMATE DIAL SETTINGS

\
Operating Crystal Tuning controls Antenna tuning unit B C-939-A
frequency = frequency Colil P.A.
in if unit plate Band
kilocycles | used Int. tuning switch Cou- Load-
M.O Doub amp position pling ing
3200 3200 C-387-B 25 3.4 5.8 57 2-10 2.7 37.4
3250 3250 C-387-B 30 3.8 6.1 60 2-10 2.7 37.8
3300 3300 C-387-B 35 4.2 6.3 62 2-10 2.6 38.3
3350 3350 C-387-B 40 4.6 6.5 64 2-10 2.6 38.8
3400 3400 C-387-B 45 4.9 6.7 66 2-10 2.5 | 39.3
3450 i 3450 C-387-B 50 5.3 6.9 68 2-10 2.4 | 39.8
3500 | 3500 C-387-B 55 5.6 7.1 70 2-10 2.4 ‘ 40.3
3500 3500 C-388-A 55 5.6 7.1 14 2-10 1.7 40.3
3550 3550 C-388-A 59 5.9 7.3 17 2-10 1.7 40.7
3600 3600 C-388-A 64 6.1 7.5 20 2-10 1.7 41.1
3650 3650 C-388-A 68 6.4 7.7 23 2-10 1.7 41.5
3700 | 3700 C-388-A 72 6.6 7.9 26 2-10 1.7 41.9
i

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).
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Table XX. Tuning Chart of Radio Transmitter BCO-610-E for Tuning Unit TU-49 (Frequency range 3.2—}.0 MC.)

—Continued

APPROXIMATE DIAL SETTINGS

Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A. i
in if unit plate Band |
kilocycles used Int. tuning switch Cou- | Load-
M.O Doub. amp. position pling ‘ ing
3750 3750 C-388-A 75 6.8 8.1 29 2-10 1.7 | 42.3
3800 3800 C-388-A 79 7.0 8.3 32 2-10 1.7 ‘ 42.7
3850 3850 C-388-A 82 7.2 8.5 34 2-10 1.7 | 43.1
3900 3900 C-388-A 85 7.4 8.7 37 2-10 1.7 43.4
3950 3950 C-388-A 88 7.6 8.8 40 2-10 1.7 | 43.8
4000 4000 C-388-A 91 7.8 8.9 42 2-10 1.7 1 44.2

Note. For exact M.O. setting, use Frequency Meter Set SCR-211—( ).

+Table XXI. Tuning Chart of Radio Transmitter BC—610—E for Tuwning Unit TU-50. (Frequency range 4.0-5.0 MC.)
APPROXIMATE DIAL SETTINGS

Operating | Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A.
in if unit plate Band
kilocycles used Int. tuning switch Cou- Load-
M.O Doub. amp position pling ing
4000 2000 ‘* C-388-A 7 2.2 3.5 42 2-10 1.8 44.2
4050 2025 C-388-A 13 2.5 3.9 44 2-10 1.8 44.5
4100 2050 C-388-A 19 2.9 4.3 47 2-10 1.8 44.8
4150 2075 C-388-A 24 3.2 4.6 49 2-10 1.8 45.2
4200 2100 C-388-A 29 3.5 5.0 52 2-10 1.8 45.4

4250 2125 C-388-A 34 3.8 5.3 54 2-10 1.8 45.7
4300 2150 C-388-A 39 4.1 5.6 55 2-10 1.8 46.0
4350 2175 C-388-A 44 4.4 5.9 57 2-10 1.8 46.3
4400 2200 C-388-A 48 4.6 6.1 59 2-10 1.8 46.5
4450 2225 C-388-A 52 4.8 6.4 61 2-10 1.8 46.7
4500 2250 C-388-A 56 5.1 6.6 63 2-10 1.8 47.0
4500 2250 C-389-A 56 5.1 6.6 17 2-10 1.8 47.1
4550 2275 C-389-A 60 5.3 6.8 19 2-10 1.8 47.3
4600 2300 C-389-A 64 5.6 7.0 21 2-10 1.8 47.5
4650 2325 C-389-A 67 5.8 7.2 24 2-10 1.8 47.7
4700 2350 C-389-A 71 6.0 7.3 26 2-10 1.8 47.9
4750 2375 C-389-A 74 6.2 7.5 28 2-10 1.8 48.2
4800 2400 C-389-A 78 6.4 7.7 30 2-10 1.8 48.3
4850 2425 C-389-A 81 6.6 7.8 32 2-10 1.8 48.5
4900 2450 C-389-A 84 6.8 8.0 34 2-10 1.8 48.7
4950 2475 C-389-A 88 7.0 8.2 37 2-10 1.8 48.9
5000 2500 C-389-A 91 7.1 8.4 39 2-10 1.8 49.1

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).

Table XXII. Tuning Chart of Radio Transmitter BC—610—E for Tuning Unit TU-51. (Frequency range 5-6.35 MC.)

APPROXIMATE DIAL SETTINGS

Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A. ‘
in if unit plate Band
kilocycles used Int. tuning switch Cou- Load-
M.O Doub. amp. position pling ing

5000 2500 C-389-A 5 2.5 4.0 39 2-10 1.8 49.1
5050 2525 C-389-A 10 2.8 4.3 41 2-10 1.8 49.3
5100 2550 C-389-A 15 3.1 4.6 43 2-10 1.8 49.5
5150 2575 C-389-A 19 3.4 4.8 45 2-10 1.9 49.7
5200 2600 C-389-A 23 3.7 5.1 46 2-10 1.9 49.8
5250 2625 C-389-A 27 3.9 5.3 48 2-10 1.9 50.0
5300 2650 C-389-A 31 4.2 5.6 50 2-10 1.9 50.2
5350 2675 C-389-A 34 4.4 5.8 52 2-10 1.9 50.4
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Table XXII.

Tuning Chart of Radio Transmitter BC—610—E for Tuning Unit TU-51. (Frequency range 5-6.35 MC.)

(Continued)

APPROXIMATE DIAL SETTINGS

Operating Crystal | Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A.
_ in if unit plate Band
kilocycles used Int. tuning switch Cou- Load-
’ M.O Doub. amp. position pling ing

5400 2700 C-389-A 38 4.6 6.0 53.5 2-10 1.9 50.6
5450 2725 C-389-A 41 4.8 6.2 55 2-10 1.9 50.7
5500 2750 C-389-A 44 5.0 6.4 56 2-10 1.9 50.9
5550 2775 C-389-A 48 5.2 6.6 57.5 2-10 1.9 51.1
5600 2800 C-389-A 51 5.4 6.7 59 2-10 1.9 51.2
5650 2825 C-389-A 55 5.5 6.9 61 2-10 1.9 51.4
5700 2850 C-389-A 58 5.7 7.1 62 2-10 1.9 51.6
5700 2850 C-390-A 58 5.7 7.1 23 2-10 1.9 51.4
5750 2875 C-390-A 61 5.9 7.2 25 2-10 1.9 51.5
5800 2900 C-390-A 64 6.1 7.4 26 2-10 1.9 51.6
5850 2925 C-390-A 66 6.2 7.5 28 2-10 1.8 51.8
5900 2950 C-390-A 69 6.4 7.7 30 2-10 1.8 51.9
5950 2975 C-390-A 72 6.5 7.8 32 2-10 1.7 52.0*
6000 3000 C-390-A 74 6.7 8.0 33.5 2-10 1.6 52.1
6050 3025 C-390-A e 6.8 8.1 35 2-10 1.6 52.2
6100 3050 C-390-A 79 7.0 8.2 37 2-10 1.6 52.3
6150 3075 C-390-A 82 7.1 8.4 38.5 2-10 1.6 . 52.5
6200 3100 C-390-A 84 7.2 8.5 40 2-10 1.6 52.6
6250 3125 C-390-A 87 7.3 8.7 42 2-10 1.6 52.7
6300 3150 C-390-A 89 7.5 8.8 43.5 2-10 1.6 52.8
6350 3175 C=390-A 90 7.5 8.9 45 2-10 1.6 52.9

Note. For exact M.O. setting, use Frequency Meter Set SCR—211-( ).

Table XXIII.

Tuning Chart of Radio Transmitter BO-610—E for Tuning Unit TU-52. (Frequency Range 6.35-8.0 MC.)
APPROXIMATE DIAL SETTINGS

|
Operating Crystal | Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A. —
in if unit plate Band -
kilocycles used Int tuning switch Cou- Load-
M.O Doub amp position pling ing

6350 3175 C-390-A 8 4.4 2.8 45 2-10 1.5 52.9
6400 3200 C-390-A 10 4.6 3.3 46 2-10 1.5 53.0
6500 3250 C-390-A 17 5.0 3.8 49 2-10 1.5 53.2
6600 3300 C-390-A 23 5.4 4.2 52 2-10 1.4 53.4
6700 3350 C-390-A 29 5.8 4.7 54 2-10 1.4 53.6
6800 3400 C-390-A 35 6.1 5.1 57 2-10 1.3 53.8
6900 3450 C-390-A 41 6.4 5.6 59 2-10 1.3 54.0
7000 3500 C-390-A 47 6.6 6.0 62 2-10 1.3 54.2
7100 3550 C-390-A 52 6.9 6.4 64 2-10 1.2 54.4
7200 3600 C-390-A 57 7.1 6.8 66 2-10 1.2 54.5
7300 3650 C-390-A 62 7.3 7.1 68 2-10 1.2 54.7
7400 3700 C-390-A 67 7.5 7.4 69.5 2-10 1.1 54.9
7500 3750 C-390-A 71 7.7 7.7 71 2-10 1.1 55.1
7600 3800 C-390-A 75 7.9 8.0 73 2-10 1.1 55.2
7700 3850 C-390-A 79 8.1 8.2 74 2-10 1.1 55.4
7800 3900 C-390-A 83 8.3 8.4 76 2-10 1.0 55.5
7900 3950 C-390-A 87 8.4 8.6 78 2-10 1.0 55.7
8000 4000 C-390-A 91 8.5 8.8 80 2-10 1.0 55.8

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).
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Table XXIV. Tuning Chart of Radio Transmitter BC—-610—E for Tuming Unit TU-53. (Frequency range 8.0-12.0 3MC.)
APPROXIMATE DIAL SETTINGS

|
Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A.
in if | unit plate Band
kilocycles | used § Int. tuning switch Cou- Load-
M.O. Doub. amp position pling ing
8000 4000 C—-447 6 1.5 1.5 21 2-10 1.0 55.7
8100 4050 C—447 9 1.8 1.8 24 2-10 0.9 55.8
8200 4100 C—-447 13 2.0 2.0 26.5 2-10 0.9 56.0
8300 4150 C-447 16 2.3 2.3 29 2-10 0.8 56.2
8400 4200 C-447 19 2.6 2.6 32 2-10 0.8 56.3
8500 4250 C-447 23 2.8 2.8 34 2-10 0.8 56.4
8600 4300 C—447 26 3.1 3.1 36 2-10 0.8 56.6
8700 4350 C-447 29 3.3 3.3 39 2-10 0.8 56.8
8800 4400 C-447 32 3.6 3.6 41 2-10 0.8 56.9
8900 4450 C—447 35 3.8 3.8 43 2-10 0.9 57.1
9000 4500 C-447 38 4.0 4.0 45.5 2-10 0.9 57.2
9100 | 4550 C—-447 41 4.2 4.2 48 2-10 1.0 57.3
9200 4600 C-447 43 4.3 4.3 49.5 2-10 1.0 57.5
9300 ‘ 4650 C—-447 46 4.5 4.5 51 2-10 1.0 57.6
9400 i 4700 ‘ C-447 49 4.7 4.7 53.5 2-10 1.1 57.7
9500 | 4750 k C—447 51 5.9 4.9 55 2-10 1.1 57.8
9600 i 4800 | C-447 53 5.1 5.1 57 2-10 1.1 58.0
9700 4850 C-447 55 5.3 5.3 58.5 2-10 1.1 58.1
9800 4900 C-447 57 5.4 5.4 60 2-10 1.1 58.2
9900 | 4950 C-447 59 5.6 5.6 62 2-10 1.1 58.4
10,000 | 5000 C—-447 61 5.7 5.7 63.5 2-10 1.1 58.5
10,000 ‘ 5000 C-447 61 5.7 5.7 63.5 10-18 1.1 *2.5
10,100 5050 C-447 63 5.8 5.8 65 10-18 1.1 *2.9
10,200 5100 C-447 65 6.0 6.0 66 10-18 1.1 *3.1
10,300 5150 C—447 7 6.2 6.2 68 10-18 1.1 *3.4
10,400 | 5200 C-447 68 6.3 6.3 69 10-18 1.1 *3.8
10,500 ‘ 5250 C—447 70 6.4 6.4 70 10-18 1.1 *4.0
10,600 5300 C—-447 72 6.6 6.6 71.5 10-18 1.1 *4.3
10,700 ‘ 5350 C—447 73 6.7 6.7 73 10-18 1.1 *4.7
10,800 5400 C—-447 75 6.8 6.8 74 10-18 1.1 *5.0
10,900 5450 C—447 76 7.0 7.0 75 10-18 1.1 *5.3
11,000 5500 C-447 78 7.1 7.1 76 10-18 1.1 *5.6
11,000 5500 C-448 78 7.1 7.2 40 10-18 1.5 *5.5
11,100 5550 C—-448 79 7.2 7.2 42 10--18 1.5 *5.9
11,200 5600 C-448 81 7.3 7.3 44 10-18 1.5 *6.3
11,300 5650 C-448 82 7.4 7.4 45 10-18 1.5 *6.6
11,400 5700 C-448 83 7.5 7.5 46.5 10-18 1.5 *6.8
11,500 5750 C-448 84 7.6 7.6 48 10-18 1.5 *7.0
11,600 | 5800 C-448 85 7.7 7.7 50 10-18 1.5 *7.3
11,700 | 5850 C-448 86 7.8 7.8 51.5 10-18 " 1.5 *7.5
11,800 5900 C-448 87 7.9 7.9 53 10-18 1.5 *7.8
11,900 5950 C-448 88 8.0 8.0 54 10-18 1.5 *8.1
12,000 6000 C-448 90 8.1 8.1 56 10-18 1.5 *8.3

Note. For exact M.O. setting, use Frequency Meter Set SCR-211—( ).
*Set L.F. Loading Coil at 30.
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Table XXV. Tuning Chart of Radio Transmitter BC—-610-E for Tuning Unit TU-54. (Frequency range 12-18 1 C.)
APPROXIMATE DIAL SETTINGS

-~

Operating Crystal Tuning controls Antenna tuning unit BC-939-A
frequency | frequency Coil P.A. ,
in if unit | plate Band |
kilocycles | used Int. tuning switch |  Cou- Load-
‘ M.O Doub amp. position pling ing

12,000 3000 C—448 6 .3 1.1 56 10-18 1.4 *8.3
12,100 3025 C-448 9 4 1.4 57 10-18 1.4 *8.6
12,200 3050 C—-448 12 .6 1.6 58 10-18 1.4 *8.8
12,300 3075 C-448 14 .8 1.8 60 10-18 1.4 *9.0
12,400 3100 C-448 7 1.0 2.1 61 10-18 1.4 *9.2
12,500 3125 C-448 19 1.2 2.3 62 10-18 1.4 *9 .4
12,600 3150 C-448 21 1.4 2.5 64 10-18 1.4 *9.6
12,700 3175 C-448 23 1.5 2.7 65 10-18 1.4 *9.8
12,800 3200 C-448 25 1.7 2.9 66 10-18 1.3 *10.0
12,900 3225 C-448 27 1.8 3.1 67 10-18 1.3 *10.2
13,000 3250 C-448 29 1.9 3.2 68 10-18 1.3 *10.4
13,100 3275 C-448 31 2.1 3.3 69 10-18 1.3 *10.6 .
13,200 | 3300 C-448 33 2.2 3.5 70 10-18 1.3 *10.7
13,300 3325 C—448 35 2.4 3.7 71 10-18 173 *10.9
13,400 3350 C—448 7 2.5 3.8 72 10-18 1.3 *11.0
13,500 3375 C—448 38 2.6 4.0 73 10-18 1.3 *11.2
13,600 3400 C-448 40 2.7 4.1 74 10-18 1.3 *11.4
13,700 3425 C-448 41 2.8 2.3 74.5 10-18 1.3 ™ *11.5
13,800 3450 C-448 43 3.0 4.4 75 10-18 1.3 *11.6
13,900 3475 C-448 45 3.1 4.5 7 10-18 1.3 *11.7
14,000 3500 C-448 46 3.2 4.6 77 10-18 1.3 *11.8
14,000 3500 C-449 46 | 3.2 4.6 29 10-18 0.8 *11.6
14,200 3550 C—-449 49 | 3.4 4.8 32 10-18 0.8 *12.0
14,400 3600 C-449 52 3.6 5.1 35 10-18 0.8 *12.4
14,600 3650 C—-449 55 3.8 5.3 37 10-18 0.8 *12.7
14,800 3700 C-449 58 3.9 5.5 40 10-18 0.8 *13.1
15,000 3750 C—-449 61 4.1 5.7 43 10-18 0.8 *13.4
15,200 3800 C—449 63 4.3 5.8 45 10-18 0.8 *13.7
15,400 3850 C-449 65 4.5 6.1 48 . 10-18 0.8 *14.0
15,600 3900 C-449 68 4.7 6.2 50 10-18 0.8 *14.3
15,800 3950 C-449 70 4.8 6.4 52 10-18 0.8 *14.6
16,000 4000 C-499 72 5.0 6.6 54 10-18 0.8 *14.9
16,200 4050 C-449 74 5.2 6.7 56 10-18 0.8 *15.3
16,400 4100 C-449 76 5.3 6.8 58 10-18 0.8 *15.7
16,600 4150 C-449 78 5.5 6.9 60 10-18 0.8 *16.0
16,800 4200 C-449 80 5.6 7.1 62 10-18 0.8 *16.3
17,000 4250 C-449 82 5.7 7.2 64 10-18 0.8 *16.6
17,200 4300 C-449 84 5.8 7.4 66 10-18 0.8 *16.9
17,400 4350 C-449 | 85 5.9 7.5 67.5 10-18 0.8 *17.3
17,600 4400 C-449 | 87 6.1 7.7 69 10-18 0.8 *17.7
17,800 4450 C-449 89 6.2 7.9 70 10-18 0.8 *18.2
18,000 4500 C-449 91 6.3 8.1 72 10-18 0.8 *18.7

Note. For exact M.O. setting, use Frequency Meter Set SCR-211-( ).

*Set L.F. Loading Coil at 30.
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A - TUNING UNIT TU=-47, 2.0 TO 2.5 MC.
PART NO. 51A442 .
C - TUNING UNIT TUu-49, 3.2 TO 4.0 MC.
PART NO. 51A444,
E - TUNING UNIT TuUu-51, 5.0 TO 6.35 MC.

PART NO. 51A446.
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INTERNAL VIEWS OF TUNING BOXES

TUNING UNIT TU-48,25 TO 3.2 MC.

PART NO. 51A443.

TUNING UNIT TU-50, 4.0 TO 5.0 MC.

PART NO. S51A445.

TUNING UNIT Tu-52,6.35 TO 8.0 MC.

PART NO. 51A447.

TL 19870

Figure 5. Radio Transmitter BC-610-4, BC-610-B, BO-610—-C, BC—610-D, tuning units, practical wiring diagram.
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TOP VIEW

N

L

g

FRONT VIEW

Figure }6.

BOTTOM VIEW

RELAY RYI
PART NO.21D056
SIG.C. STOCK NO. 2Z7590-88
USED ON RADIO TRANSMITTER

USED ON BC-610-A,B,C,D &E

APPROVED TYPE
ALLEN BRADLEY A209(MODIFIED)

| T ADJUSTING
SCREW

SIDE VIEW

ELECTRICAL CHARACTERISTICS

NOMINAL OPERATING VOLTAGE -117V.A-C 50/60 CYCLES.
PULL IN VOLTAGE - A-C 60 CYC 90V OR LESS.
RELAY MUST BE ADJUSTED TO OPERATE AT 95 V.AC WITHOUT
BUZZING.
COIL RESISTANCE 97 OHMS £ 10% .
RELAY BUILT FOR TROPICAL SERVICE OPERATION.
CIRCUIT -DOUBLE POLE SINGLE THROW NORMALLY OPEN.
CONTACTS RATED AT 20 AMPS. 90 % PF LOAD: 25 AMPS NON-
INDUCTIVE LOAD.
CONTINUOUS DUTY AT 115 V.A-C 60 CYCLES.
TEMPERATURE RISE OF COIL: MUST NOT EXCEED 70°C.INAIR
AS MEASURED BY THE RESISTANCE METHOD.
ALL FERROUS PARTS OF RELAY ARE ZINC CHROMATE TREATED
EXCEPT POLE FACES.
ALL CONTACTS AND TERMINALS ARE SILVER PLATED.
TL 11927-S

Radio Transmitter BC-610—(*), relay RY1, front and bottom views.
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RELAY RY2
PART NO.21A006-D
SIG. C. STOCK NO.227717.5
USED ON BC-610-A,B,G,D & E

-
s

SIDE VIEW FRONT VIEW
A B
—_— ::
MAKE BEFORE BREAK APPROVED TYPE
CONTACT ARRANGEMENT GUARDIAN NO. G32423

ELECTRICAL CHARACTERISTICS

NORMAL OPERATING VOLTAGE- 115V A-C 60 CYCLES . 2
gﬁélélAl\f(UgO%F;‘ERATING VOLTAGE - 95V A-C 60 CYCLES.

VOLTAGE BETWEEN WINDING AND FRAME=-1500 V.
RESISTANCE OF COIL- 750 OHMS. £ ov
CONTACTS TO BE FINE SILVER.
COIL TO BE VARNISH IMPREGNATED FOR TROPICAL SERVICE .
ARMATURE TO BE COUNTER-BALANCED FOR OPERATION UNDER

VIBRATION. N
A- CONTACT TO HAVE 50 GRAMS CONTACT PRESSURE .
2ESOI:‘JATACJA:II'_O HAVE 25 GRAMS CONTACT PRESSURE .
Mi ED PHENOLIC TO BE VACUUM WAX IMPREGNATED BEF
. ASSEMBLY WITH ZOPHAR # 1539 WAX OR EQUAL. EFORE

TL 19874

Figure 47. Radio Transmitter BC—610-(*), relay RY2, front and side vicws.

RELAY RY3
PART NO. 21B00OI
SIG. C. STOCK NO.2Z7717.2

MYCALEX OR STEATITE BAR\l USED ON BG‘GIO‘A,B,C,DQE

ELECTRICAL GHARACTERISTICS

NORMAL OPERATING VOLTAGE- 15V A-C 50-60 CYCLES
PULL-IN VOLTAGE- 95V A-C

CONTACT RATING- If2 AMP. ® 2000V EACH
CONTACTS TO BE 1/4' DIA. FINE SILVER

W COILS TO BE IMPREGNATED FOR TROPICAL SERVICE
” RELAY SHALL OPERATE WITHOUT CHATTERING AT
95 VOLTS A-C. ©
(@] O RELAY SHALL NOT CHATTER WHEN OPERATED AT IO VOLTS

k

A-C AND SUBJECT TO A VIBRATION AGCELERATION

OF 8G. .
CONTACT PRESSURE TO BE NOT LESS THAN 30 GRAMS
IN EITHER ENERGIZED OR NON-ENERGIZED POSITION.
ALL LAMINATED PHENOLIC TO BE VACUUM WAX
IMPREGNATED BEFORE ASSEMBLY WITH ZOPHAR

#1539 WAX OR EQUAL.
Q] @ K REVISION

® 95 VOLTS WAS 90 VOLTS.

= ’

=
MYCALEX OR STEATITE
PLATE 5/i6 *THICK

ADVANCED ELECTRIC TYPE NO. 400 MODIFIED

= =T
SIDE VIEW
TLIOBTS

Iigure }8. Radio Transmitter BO-610—(*), relay RY3, front and side views.
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RELAY RY4
PART NO. 2IA003-E
SIG. G. STOCK NO. 2Z7717.3
USED ON BGC-610-ABCD &E

MYCALEX SHEET
//;;HBRE WASHER

ELECTRICAL CHARACTERISTICS
NORMAL OPERATING VOLTAGE -115V A-C AT 50/60 C.PS.

PULL-IN VOLTAGE - 55 TO 90V A-C
D-C COIL RESISTANCE - 480 OHMS.
© COIL TO BE IMPREGNATED FOR TROPICAL SERVICE.
VOLTAGE BREAKDOWN TO. FRAME - 1000 V.
l-© SINGLE POLE SINGLE THROW NORMALLY CLOSED CONTACT
ARRANGEMENT.
CONTAGTS TO BE FINE SILVER.
T ALL METAL PARTS TO HAVE A PROTECTIVE COATING OR
[ : PLATING
FIBRE WASHERS TO BE USED WHERE METAL PARTS FASTEN
FIBRE WASHER TO MYCALEX (ONLY AS SHOWN)
ToP VIEW | ALL LAMINATED PHENOLIC TO BE VACUUM IMPREGNATED
BEFORE ASSEMBLY WITH ZOPHAR * 1539 WAX
l_l OR EQUAL
MYCALEX ARM
CONTACT TLI9BT6

ARRANGEMENT

T

#6 INT. TEETH
LOCKWASHER (8)
2 TO EACH TERM.

FIBRE WASHER (2)
| TO EACH TERM.
FRONT VIEW

APPROVED TYPE - LEACH RELAY CO. TYPE 1702 MX

Figure 9. Radio Transmitter BC—610—(*), r-f relay RY}, front and top views.




RELAY RYS
PART NO. 21A007
SIG. C. STOCK NO0.2Z7717.4
USED ON BG-610-A,B,C,D&E

SIDE VIEW FRONT VIEW

S S |
t— t— APPROVED TYPE

CONTACT ARRANGEMENT GUARDIAN NO.G32422

ELECTRICAL CHARACTERISTICS

© PULL-IN CURRENT-800MA® fiomA

COIL RESISTANCE - 6 OHMS .

BREAKDOWN VOLTAGE BETWEEN WINDING AND GROUND 300V

COIL TO BE VARNISH IMPREGNATED FOR TROPICAL SERVICE

ARMATURE TO BE COUNTER-BALANCED FOR OPERATION UNDER
VIBRATION.

ALL LAMINATED PHENOLIC TO BE VACUUM WAX IMPREGNATED BEFORE
ASSEMBLY WITH ZOPHAR #1539 WAX OR EQUAL.

REVISIONS
O pyLL-IN* WAS TERMED "OPERATING"
® BOO MA WAS 750, 700 AND 650
® 632422 WAS 632423 TLI98 77

Figure 50. Radio Transmitter BC-610—(*), overload relay RYS5, front and side views.
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LOWER CONTROL PANEL
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Radio Transmitters BC-610-A and BC—-610-B,

Figure 55.
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Figure 58. Radio Transmitters BC-610-A, BC-610-B, and BC-610-0, power supply, modulator, and power con:
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Hcal wiring diagram.
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Figure 59. Radio Transmitter BO-610-D, power supply, modulator and power conirol panel, 1
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BC-610-D, power supply, modulator and power conirol panel, practical wiring diagram,
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