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TECHNICAL MANUAL

RADIO RECEIVERS BC-779-A AND B, BC-794-A AND B,
BC-1004-A, B, C, AND D, AND R-129/U, REPAIR INSTRUCTIONS

CHANGES
No. 2

TM 11-4054, 29 July 1946, is changed as follows:

17. Alignment with Signal Generator and
Ovutput Meter (figs. 15 and 16)

a. GENgraL. Throw the OFF-ON * * *
the receiver chassis.

Note. (Superseded.) Radio Receiver BC-1004-D orig-
inally was not equipped with a tuning meter (S meter).
However, where alignment procedures require the use of
the tuning meter, a d-c vacuum-tube voltmeter, such as
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TM 11-4054

T. 0. 16-40 BC 779-6
C1

TECHNICAL MANUAL

RADIO RECEIVERS BC-779-A AND B, BC-794-A AND B, BC-1004-A, B, C, AND D,
AND R-129/U, REPAIR INSTRUCTIONS

CHANGES
No. 1

TM 114054, 29 July 1946, is changed as follows :

Note. For a list of repair and supply parts for Radio
Receiver 129/U refer to SIG 10-R-120-U, The fact that
an item appears in this technical manual is not sufficient
basis for requisitioning it. Requisitions must cite an
authorized basis, such as T/0 & E, TE, TA, T/BA, SIG
7 & 8, SIG 7-8-10, SIG 10, list of allowances of expend-
able material, or other authorized basis.

1. General

* * * * *®
d. Anexternal power * * * and testing pur-
poses. The following power supplies, which are
described in TM 11-866, are designed for use with
the subject receivers.

DEPARTMENT OF THE ARMY
WasaingTon 25, D. C., 17 Max 1948

5. Design Differences, Radio Receivers BC—
1004-D and R-129/U, and Basic Re-

ceivers
* * * * *

b. Rapio Recerver R-129/U. (Superseded.)
The basic receiver for this model is the BC-1004-C.
In the R-129/U, 300- to 540-ke coil assemblies are
used in place of the 10- to 20-mc coil assemblies of
the BC-1004-C. In addition, the band spread has
been removed from this low-frequency band and
the series padding capacitor (C79) has been
changed in value to 190 mmf. An 11-mmf c¢apaci-
tor has been added to coil assemblies L6, L11, and
L16 for this band, and a 50-mmf capacitor has been

* * * ¢ * added to the h-f oscillator coil assembly L.21.
& BFO
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AMPLR)
AV-G AV-G LIMITER
RECT [*|amPLR
TLIZ25A

Figure 8. (Superseded.) Radio Receiver BC-779-B, block diagram.

3. Operational Differences

% * * * ]
b. Rapro Recervers BC-794-A anv B.
Band Calibration
* * * * *
20 me—40 mc 500 kc per division
* * * *® L ]
d. Rapio Recerver R-129/U.
Band Calibration
* * L * *
540 ke-1,160 ke 10 ke per division
] * | ] * L ]

8. Tools, Test, and Cleaning Equipment

The equipment listed ®* * * perfect working
order.
Item Description
* » * * *

3. Crystal calibrator. This equipment is * * *
10-20 mec. Frequen-
cy Meter Set SCR-
211-( )may be used.

. . * . *
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10. Cleaning

* * * * *
b. To remove the dust cover from the unit, turn
the knurled thumbnuts that retain the cover in a
counterclockwise direction to loosen, and lift the

dust cover from the unit.
* * * % E ]

12. Lubricating (Superseded)

Note. A Department of the Army Lubrication Order is
not issued on the radio sets.

a. RecoMmMmENDED LuBricANTs AND CLEANER.

Symbols Standard nomenclature
PL-SPECIAL__...__. Oil, Lubricating, Preservative,
Special.
(€] P3N Grease, Lubricating, Special.
SD. .. Solvent, Dry Cleaning.

b. Deraiep Lusrication INstrUCTIONS. (1)
The location of the points on the receivers re-
quiring lubrication and the type of lubricant to be
used are illustrated in figure 8.1. Lubrication is
not required at any point not included in the illus-
tration. The recommended lubricants are suit-
able for all temperatures at which these receivers
are operated.

(2) Lubricate the equipment before storing it.
Inspect and lubricate it, if it appears to be neces-
sary, before putting it into operation after a period
of storage. During a period of normal operation,
lubricate the receivers at 3-month intervals. This
tims interval is based upon a normal usage of ap-
proximately 8 hours daily. Lengthen or shorten
the interval according to actual operating con-
ditions.

(3) When lubrication is to be applied,
thoroughly clean the point to be lubricated, and
all other parts affected, with solvent (SD) and
dry with a lint-free cloth,

(4) Apply all lubricants very sparingly to these
receivers. Use only 1 drop at each lubricating
point when oil (PL-SPECIAL) is specified. Ap-
ply a thin coat of lubricating grease (GL) at
points where GL is specified.

(5) After the lubricant has been applied, rotate
each affected control shaft through at least 2
complete rotations to evenly distribute the lubri-
cant.

(6) Remove excess lubricants.

iv

Figure 9. Change resistance value for pin 8 of
V10 to read 73,000 for CW.

14. Preparing Receiver for Operating and
Testing
% * * * *
b. ResisTancE MeasureMENTS. To minimize
the * * * resistance measurements are:
* L ] * * e
(2) (Superseded.) Power supply unit connected
to receiver but with receiver ON-OFF switch at
OFF.
* * * * *
¢. IncorrecT Resistance MeasureMents. If a
measurement * * * and correct it. The circuit
diagram for the receiver being tested (figs. 58, 59,
60, or 61) will prove helpful in tracing circuits
from stage to stage. For detailed infor-
mation * * * 42 through 57.

* * * » *
e. ConNecTiON oF Exrternar Power Unir.
Connect the receiver * * * terminal strip E4.

(1) With the power * * * of the chassis.
See that all 10 screws on each strip are unscrewed

at least three turns, then attach one end of the eon-
nector cable to each terminal strip exactly as shown
in figure 12 and tighten all the screws securely.
Make certain that * * * a-c power line,

* * * * *

Figure 18. Correct as follows: V11 pin 8 should
be +240; V6 pin 8 should be +250; V14 pin 5
should be —20; V9 pin 8 should be —.2; V9 pin
1 should be 0.

15. Operating Procedure

Set controls as * * * in figure 13. Readings
to within *=10 percent may be considered
normal.

17. Alignment with Signal Generator and
Output Meter (figs. 15 and 16)

a. GENeraL. Throw the OFF-ON switch to ON
and let the receiver and signal generator warm
up thoroughly, an hour if practicable, before align-
ment. Connect the output * * * their oper-
ating frequencies.

* * * * *

¢. A-v-c AuieNMenT CaECE. Leave all other
* * * SENSITIVITY to 10. Increase AUDIO
GAIN to restore half-scale reading on the output
meter and adjust the single trimmer capacitor in
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Figure 8.1 (Added.) Receiver lubrication diagram.

T6 for minimum output meter reading. The S
meter * * * meter reading dips.

d. BEaAT-FREQUENCY OSCILLATOR ALIGNMENT
Cuece. Keepall controls * * * asuitableloud-
speaker. Remove the modulation from the sig-
nal generator. Throw the SIGNAL * * *
considered operating perfectly.

¢. Hica-FrEQuency Oscmpiator CALIBRATION
CHECE.

Note (Added). A signal generator is not npecessarily
an accurate frequency source. However, it can be made
accurate for h-f oscillator alignment by calibration against

a secondary frequency standard or other crystal con-
trolled h-f source such as the Frequency Meter BC-221-
( ), part of Frequency Meter Set SCR-211-( ).
Calibration of the signal generator may be accomplished
as follows: Place the signal generator and the frequency
meter near each other. Turn on both equipments and
allow them to warm up for at least 15 minutes. Attach a
piece of wire to the signal generator output connection
and place the wire near the frequency meter anteppa.
Calibrate the frequency meter according to instructions
furnished with the meter. Set the frequency meter to the
exact frequency at which the signal generator is to be
used. While listening to the headset, which is connected
to the frequency meter, tune the signal generator to the
approximate frequency until a zero beat is obtained.

v
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When zero beat is obtained, as indicated by a rising pitch
tone in the headset on either side of silence, the signal
generator is set to the same frequency as that of the
frequency meter. Be careful to use only the smallest
required amount of signal generator output during this
calibration procedure. The precise signal generator read-
ing for this particular frequency should be noted by record-
ing both its main dial and vernier settings. This will be
found useful since the frequency recorded must be referred
to at least three times during each band calibration. In
a similar manner, the signal generator must be calibrated
for all remaining calibration frequencies to be used. A
chart may be appended to the signal generator for future
reference. Where the signal generator range is exceeded
by the frequency range of the receiver, second harmonic
calibration as described below may be used, with the same
accuracy. After the signal generator is calibrated, turn
off the frequency meter so that it cannot affect the receiver
which is to be aligned.

The accuracy of the MAIN TUNING dial cali-
bration depends solely on the h-f oscillator fre-
quency which, on all bands of the basic receivers
except the 20- to 40-megacycle (mc) band of Re-
ceiver BC-794-B, is 465 ke (the i-f) higher than
the signal frequency. In the BC-794-B * * *
to 40-mc band. To check calibration, tune in sig-
nals of known frequency on each band and note the
MAIN TUNING dial reading with the BAND
SPREAD dial setat 100. Ifitdoes * * * cali-
bration is off. To correct dial calibration, see fig-
ures 17, 18, 19, and 19.1 for location of h-f oscil-
lator adjustments as well as the signal frequencies

at which adjustments should be made. The signal
generator may be set for the lower end of the band,
accurately calibrated by the frequency meter,
and its second harmonic, if strong enough, may be
used at the upper end. The output of * * * too
great amplification.

/. B-F axp First DETECTOR ALIGNMENT. Accu-
rate calibration and * * * which it operates.
This tuning check is extremely important at the
high end of the 10- to 20 and 20- to 40-mc bands
where there is some slight interaction between the
first detector and h-f oscillator circuits. After
checking the three trimmers at the high end of this
band, turn the main dial to 2.5 megacycles and re-
tune the signal generator to suit. Check the three
inductance adjuster settings marked 2.5 mega-
cycles in the same row. Since adjustments at one
end of the band also affect the other end of the
band, it will be necessary to repeat the procedure
until no further improvement can be secured.
The rest of the gangs can be checked in the same
manner. For greatest efficiency with a particular
antenna arrangement, the r-f circuits may be ad-
justed without being disconnected. This can be
done by loosely coupling the output of the signal
generator to the antenna system, instead of di-
rectly to the antenna terminals through a 100-ohm
resistor. The signal from the signal generator
must reach the receiver by way of the antenna,

b__T=o]
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Figure 19.1 (Added.) Alignment conirols, Radio Receiver R-129/U.
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not by some form of indirect coupling. Head-
phones or a speaker should be used on all tests to
monitor the signal to avoid false adjustments due
to overloading and freakish or superior signal
responses.

18. Alignment of Grid Coil L27 with Fre-
quency-Modulated Signal Generator and
Oscillograph (fig. 20)

Note (Added). The following method of visually align-
ing grid coil L27 requires an £-m signal generator with a
465-kc output and an oscillograph (also called an oscillo-
scope). Any f-m signal generator to be used for visual
alignment should be checked for the presence of strong
amplitude modulation in the output. This may be accom-
plished by using the lowest r-f frequency of the f-m signal
generator, modulated at 400 eps, by connecting the r-f out-
put cable to the vertical plates of the oscillograph, and by
stabilizing the pattern by choosing the correct horizontal
sweep frequency. The top and bottom of the oscillograph
pattern should be level. Any waveform observed above
and below the average carrier level observed represents
amplitude modulation which will result in erroneous visual
alignment patterns. The f-m signal gemerator deviation
should be reduced until a level pattern is observed. In
no case should the deviation be less than § ke. If ampli-
tude modulation cannot be eliminated from the f-m signal
generator output, do not perform visual alignment.
Connect the input * * * to the chassis. Con-
nect the input of the horizontal plates of the
oscillograph to the f-m signal generator sync
frequency output. Set the frequency-modulated
* * * gecure closest adjustment. If an f-m sig-
nal generator with a 465-ke output is not avail-
able, an f-m signal generator with an output to
which the receiver can be tuned, such as Signal
Generator I-208, may be used. The output of
the signal generator is connected to the AA
(antenna) terminals of the receiver. Except
for the signal frequency and connection of the
signal generator, the method of alignment is
the same as above.

Figure 20. Change designation TO HORIZON-
TAL PLATE to read: TO HORIZONTAL
PLATES. Change designation TO VERTICAL
PLATE to read: TO VERTICAL PLATES.
Change designation PHONES to read : PHONO.

21. Audio Circuit Check

* * [ ] * L ]

Control Setting
» » * * *
CRYSTAL SELECTIVITY......___| OFF
* . * * *
* * * * *

22. Signal Tracing Analysis and Chart

(fig. 21)
» * . - x
Control Betting

x * * * *®
CRYSTAL SELECTIVITY .__..._. OFF

* * * * ®

* * * ] *
27. Test Conditions

* * * * *

Control Setting .

* * * * *®
AUDIO GAIN_____________ AS REQUIRED

* * *® * *

* * * L 4 »

30. Sensitivity, Modulated Signal

a. Apply a 80-percent * * * a dummy an-
tenna. Adjust the AUDIO GAIN control as
required.

* * * * *

31. Signal-Plus-Noise to Noise Ratio

* * * * *

b. After each portion of each band is tested in
accordance with paragraph 30, turn off the modu-
lation of the signal generator and observe the out-

vii
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put meter readings. The readings shown below
are the maximum allowable; smaller readings
are desirable. Do not readjust the AUDIO
GAIN control.

& * ® ] *

Figure 23. Sensitivity chart. (Rescinded.)

38. Power Ovutput With Modulation (to
Speaker)

a. ConpITioNs. Same as paragraph 27, with the
exception of the following settings:
AVC-MANUAL on MAN.
SENSITIVITY on 0
AUDIO GAIN on maximum
b. Test. Apply a 1,000-microvolt, 2.5-mc r-f
signal, modulated 30 percent at 400 cps, through
the 100-ohm dummy antenna to the receiver and
tune the receiver to resonance. Advance the
SENSITIVITY control from 0 for maximum
output. The voltage output should not be less
than 77 volts (10 watts).

39. Power Output, C-w Operation (to
Speaker)
* * *®  J L
b. Tesr. (1) Apply a 1,000-microvolt, 2.5-mc

unmodulated r-f signal, through the 100-ohm
dummy antenna to the receiver and tune the re-
ceiver to resonance.

* * & L *

43. FirstR-f Stage V1 (figs. 25, 26, and 27)

* * * * *

b. Circurr Drrrerences. (1) The B positive
plate supply is series fed to the plates of V1 in
Radio Receivers BC-779-( ), BC-1004-( ),
and R-129/U.

* L * * x
Figures 25, 26, and 27. V1 pin 8 should be 0
ohms. Indicate as a variable inductance coils 110,
L9, L8, L7, and L6 in figure 25 ; coils L52, L8, 148,
L7, and L6 in figure 26; and coils L40, L39, L8, L7,
and L6.
Add the following note after figure 27:

Note. The schematic diagram of the first r-f stage for
Radio Receiver R-129/U is the same as figure 27 except add

viii

one 11-mmf capacitor C201 in parallel with C59 and remove
band-spread capacitor C-2-A from this eircuit (fig. 61).

44. Second R-f Stage V2 (figs. 28, 29, and 30)

* * * * *

b. Series Damring REesistor. A series damping
resistor (R57) is inserted in the secondary coil
(L42) of the 540- to 1,160-kc band in Radio Re-
ceiver BC-1004-C and in Radio Receiver
R-129/U. This resistor reduces * * * B(-
779-B and BC-794-B.

* * * * *

Figures 28, 29, and 30. V2 pin 8 should be 0
ohms, Indicate as a variable inductance the sec-
ondary of coils L15, L14, 113, L12, and L11 in fig-
ure 28; the secondary of coils 153, L13, 149, L12,
and L11 in figure 29; and the secondary of coils
142,141, L13, L12, and L11 in figure 39.

Add the following note after figure 30:

Notie. The schematic diagram of the second r-f stage of
Radio Receiver R-128/U is the same as figure 30 except add
one 11-mmf capacitor C202 in parallel with (64 and remove
band-spread capacitor C-2-B from this circuit (fig. 61).

45. First Detector Stage V3 (figs. 31, 32, and
33)

* * * * *

b. Circurr DirrereNcEs. (1) A plate decou-
pling filter consisting of resistor R8 and capacitor
C10 is present in Radio Receivers BC-779-B, BC-
1004-C, and R-129/U, but is not included in the
BC-794-B.

(2) A series damping resistor R58 is inserted in
the secondary coil (L44) of the 540- to 1,160-ke
band in Radio Receiver BC-1004-C and in Radio
Receiver R-129/U. This resistor reduces * * *
BC-779-B and BC-794-B.

* * * ] *

Figures 31, 32, and 33. V3 pin 8 should be 0
ohms. Indicate as a variable inductance the sec-
ondary of coils L20, L19, 1,18, 17, and L16 in
figure 31 ; the secondary of coils L54, L.18, L50, 17,
and L16 in figure 32; the secondary of coils 144,
L43, 118, L17, and L16 in figure 33.

Add the following note after figure 33:

Note: The schematic diagram of the first detector stage
of Radio Receiver R-129/U is the same as figure 33 except
add one 11-mmf capacitor €203 in parallel with C69 and
remove band-spread capacitor C—2-C from this circuit
(fig. 61).
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46. High-Frequency Oscillator Stage V4 (figs.
34, 35, and 36)

* * * * *
. b. Crrcurr Drrrerences. (1) No fixed series
* * * Radio Receiver BC-794-B. A fixed series
padder is used on all other bands and on all bands
of Radio Receivers BC-779-B, BC-1004-C, and
R-129/U.
* * * * *
Figures 34, 35, and 36. Indicate as variable in-
duetance coils L23, 122, and 1.21 in figure 34 ; coils
L55, 123, L51, 122, and L21 in figure 35; and coils
146,145, 1.23, 1.22, and 121 in figure 36.

Add the following note after figure 36:

Note. The schematic diagram of the high-frequency
oscillator stage of Radio Receiver R-129/U is the same as
figure 36 except add one 50-mmf capacitor C204 in parallel
with C74, change the value of C79 to 190 mmf, and remove
band-spread capacitor C-2-D from this circuit (fig. 61).

47. Firstl-fStage V5 (fig. 37)

a. Circurir Featrures. The quartz crystal

* * * firgt amplifier (V5). When the CRYS-
TAL SELECTIVITY switch (SWT7) is set at the
OFF position, the crystal (Y1) is short-circuited
and signal voltages present in the secondary of the
first i-f coil (1.26) are imposed directly upon the
control grid of the first i-f amplifier tube. At any
other setting of switch SW7, the quartz crytal isin
the circuit. It actsas * * * or supercontrol
type.
* * * * *

Figure 87. Radio Receivers BC-779-B, BC-79}-B, BC-
10040, and R-129/U, schematic diagram of first it
stage.

Figure 37. V5 pins 5 and 8 should be 0 ohms.
For grid cap resistance values add 670,000 after
SW-4 AT AVC. Connect junction of C35 and
(23 to ungrounded stator section of C32.

Figure 38. Radio Receivers BC-779-B, BC-194-B, BC~

1004-C, and R-129/U, schematic diagram of second i-f

stage.

Figure 38. V6 pins 3 and 5 should be 0 ohms.

Figure 39. Radio Receivers BC-779-B, BC-79}—B, BO-
1004~C, and R-129/U, schematic diagram of third if
stage.

Figure 39. V7 pins 3 and 5 should be 0 ohms.

Figure 40. Radio Receivers BC-779-B, BC-79}-B, BO-~
1004-C, and R-129/U, schematic diagram of second
detector stage.

Figure }1. Radio Receivers BC-779-B, BC-794-B, BC-
1004-C, and R-129/U, schematic diagram of noise limiter
stage.

Figure 41. V9 pin 8 should read:

SW5ATON_ . 117,000 OHMS
SW5ATOFF-—____. © OHMS
SW5 AT ON—eeeeee . 0.2 VOLTS

Figure }2. Radio Receivers BC-779-B, BC-79}-B, BC-
1004-C, and R-129/U, schematic diagram of beat-fre-
quency oscillator stage V10.

53. A-v-¢ Circuit, V11 and V12, Including
Bias Supply and Sensitivity Meter Cir-
cuit (figs. 43 and 44)

* * % x *

b. Circurr DirrerEnces. The a-v-¢, bias sup-
ply, and S meter circuits are identical in Radio Re-
ceivers BC-779-B, BC-794-B, BC-1004-C,
and R-129/U except that capacitor C30 is in-
cluded only in Radio Receiver BC-779-B. Ra-

dio Receiver BC-1004-D * * * a5 the BC-
1004-C.
* * * * *

Figure }3. Radio Receivers BC-794,~B, BC-1004-C, and
R-129/U, schematic diagram of a-v-c, bias supply, and
sensitivity meter circuit.

Figure 43. V11 pins 3 and 5 should be 0 ohms.
Figure 44. V11 pins 3 and 5 should be 0 ohms.
V11 pin 8 should be +240 volts.

Figure 45. Radio Receivers BC-779-B, BC-79}-B, BC-
1004-0, and R-129/U, schematic diagram of first a-f
stage.

Figure 45. V13 pin 5 should be —3.2 volts.

V13 pin 6 not measured.

Figure 46. Radio Receivers BC-779-B, BC-794-B, BC-~
1004~0, and R-129/U, schematic diagram of a-f driver
stage.

Figure 46. V14 pin 8 should be 0 ohms. V14 pin

5 should be —20 volts. V14 pin 6 not measured.

Figure }7. Radio Receivers BC-779-B, BC-79}-B, BC-
1004~C, and R-129/U, schematic diagram of a-f output
stage.

Figure 48. Radio Receivers BC-779-B, BC-794-B, B(C-
1004—C, and R-129/U, diagrams of miscellaneous parts.

57.1 (Added) Power Supply Units

Refer to TM 11-866 for information on Power
Supply Units RA-74-B, -C, RA-84-A, -B, and
RA-94-A.

Figure 50. Change C88 to C82. Change C89
to C83.

Figure 52. Change C81 to C101, Change C88
to C81. Change C89 to C88.

Figure §3. Radio Receivers BO-1004~0 and R-129/U, loca-
tion of parts.
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SECTION |

DESCRIPTION

I. General

a. Radio Receivers BC-779-A and B, BC-
794-A and B, BC-1004-A, B, C, and D, and
R-129/U, as well as many Hammarlund com-
mercial super pro receivers used by the Signal
Corps, are functionally identical. The basic dif-
ference is that each model is designed for dif-
ferent frequency coverage. With a few minor
exceptions given in detail in paragraphs 3
through 6, the schematic diagrams are identical
with the exception of schematic reference num-
bers. These differ solely because of varying elec-
trical values. The function and location of com-
ponent parts on the various schematics remain

Pigure 1. Radio Receiver BC-779-B in Cabinct CH-10)-4.

b. Throughout this manual, when text mate-
rial is equally applicable to any or all Radio
Receivers BC-779-A and B, BC-794-A and B,
BC-1004-A, B, C, and D, and R-129/U, the term
the receiver or the subject receiver will be used.

identical. Overhaul, trouble-shooting, and repair
procedures are identical for all the subject re-
ceivers and for their commercial super pro equiva-
lents. (See table I.) The subject receivers use
a conventional superheterodyne circuit and are
designed for the reception of amplitude-modu-
lated (a-m), audio, and continuous-wave (c-w)
signals with either manual or automatic volume
control (avc). These receivers use an external
power supply and speaker. They are designed
primarily for rack mounting in standard 19-inch
relay racks but may be used as table models by
putting them into Cabinet CH-104-A. (See fig.

4

‘ Jsﬂzggi

When a specific model is indicated, it will be re-
ferred to by number but without official nomen-
clature (for example, the BC-1004-B). When
text material is not equally applicable, the re-
ceiver to which it applies will be identified. For
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purposes of illustrating, only one receiver is used
and the receiver is identified in this title of the
illustration. It should be understood, however,
that all receivers covered by this manual would
appear identical to the illustration presented ex-
cept for the nameplate.

¢. Many various models of Hammarlund com-
mercial super pro receivers were put into field
use prior to the assignment of Signal Corps
nomenclature to such receivers. The text of this
manual is as equally applicable to some of these
super pro receivers (SP-200 and SP-210 series)
as to the subject receivers. For all receivers to
which this manual is applicable, see table I. It
indicates the relationship between super pro and
Signal Corps nomenclature. Note that super pros
of the SP-10 and SP-110 series use different elec-
trical components and circuits and have charac-
teristics different from receivers listed on table I,
and for these reasons are not covered by this
manual. For repair information on the super pro
series SP-10 and SP-110, the repairman should
see TM 11-310 and changes thereto.

Figure 2.

Table I. Cross references for commercial and
Signal Corps nomenclature

Hammarlund commercial Equivalent Signal Corps

nomenclature® nomenclature

SP-210-LX_____ . _ BC-T79-A

SP-200-LX_______________ BC-779-B

SP-210-SX__________ ____ BC-794-A

SP-200-SX____ . _______ BC-794-B

SP-210-X_ . BC-1004-A and -1}

SP200-X_____________ . BC-1004-C and -D

None__.__________________| R-129/U

* When an R appears in commercial nomenclature, such as
in SPR, it indicates that the equipment is a rack model rather
than a table model. For the purposes of this manual, all SP
and SPR models can be considered identical.

d. An external power supply is required to
operate the subject receivers for repair and test-
ing purposes. The following power supplies are
designed for use with the subject receivers,

(1) Power Supply Unit RA-84-B for a 105-
to 125-volt, 50- to 60-cycle source.

(2) Power Supply Unit RA-74-C for a 95- to
130-volt, 190- to 260-volt, 25- to 60-cycle source.

(3) Power Supply Unit RA-94-A for a 115-
or 230-volt, 50- to 60-cycle source. The average

Radio Receiver BC-779-B with associated power supply.
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power consumed is 180 watts. If a suitable power
supply is not available, any receiver can be oper-
ated from a 6-volt storage battery, five 45-volt
B batteries, and a 45-volt C battery, Figure 2
shows Radio Receiver BC-779-B with associated
power supply.

e. The receiver requires the following current
and voltages:

Cireuit I Volts Amperes
Heater_ _________.__ [ 6.25
Plate______________ 225 0117
Sereen____________. 90 0.0045
Chias_____________ 45 0.010

f. The total power output is approximately 10
watts. Undistorted power output is about 3 watts
with greater distortion as the output is increased.
There are marked terminals along the rear of
the chassis for two output circuits.

(1) The 600-ohm terminals, marked SPKR,
are for use with loudspeaker, recorder, 600-ohm
audio transmission line, or whenever high power
is needed.

(2) The other terminals, marked PHONES,
are connected in parallel with phone jack J1 on
the front panel, and provide reduced power for
headphones, see figure 4.

2. Over-all System Function {fig. 3)

a. GeENEraL. The receiver uses a superhetero-
dyne or double detection type of circuit for re-
ception of modulated and continuous-wave a-m
signals. The over-all system function may be
understood by reference to figure 3.

b. Rapro-Frequency AmpPLIFIER AND HicH-
Frequexcy Oscivator. The incoming signal is
transmitted from the antenna through two radio-
frequency (r-f) amplifier stages V1 and V2 to
the first detector stage. The high-frequency (h-f)
oscillator V4 operates at a frequency exactly 465
kilocycles higher than that of the incoming signal
being amplified by the second r-f amplifier V2.
This mixing process results in the generation of
a very complex waveform in the first detector
plate circuit.

¢. Frrst DerEcror. The desired component of
the signal received by the first detector from the
r-f amplifier, and the oscillator, having a fre-
quency of 465 kilocycles, is selected, amplified,
and impressed upon the grid of the first inter-
mediate-frequency (i-f) stage by the first detector
which uses Tube JAN VT-87 (6L7) pentagrid

mixer V3.

d. INTrrRMEDIATE-FREQUENCY AMPLIFTER. The
intermediate-frequency amplifier has stages V3
(first 1.£.), V6 (second i.f.), and V7 (third i.f.),
and three coupling transformers, T1, T2, and T3
respectively. The stages use pentode amplifier
tubes of the remote cut-off or supercontrol type.
The crystal filter impedes voltage from first de-
tector V3 to first i-f amplifier V5. Its selectivity
can be varied in definite steps by the CRYSTAL
SELECTIVITY switch controlled from the front
panel. In addition, its selectivity characteristic
can be greatly sharpened on one side or the other
by adjusting the PHASING capacitor. When
the CRYSTAL SELECTIVITY switch is set at
OFF, the crystal is short-circuited, and signal
voltages present in the secondary of the first de-
tector plate coil are impressed directly on the
control grid of first amplifier tube V5.

e. SeconD DerECTOR. The signal from third i-f
stage V7 1s transmitted to second detector V8,
a twin diode tube. It can be modified at this
point by noise limiter V9, which is a class BB twin
triode, controlled by a switch on the front panel.
Limiter action is for the purpose of reducing
line noises carried by the i-f signal.

f. Bear-FreEQueENcYy OsciLLaTtor. DBeat-
frequency oscillator (bfo) V10 provides an r-f
signal of approximately 465 kilocycles. This sig-
nal, when introduced into the input circuit of the
second detector, mixes with the i-f signal being
delivered by third i-f amplifier tube V7. The
mixture of these two similar frequencies results
in a beat, or a difference frequency, in the out-
put of the second detector. By adjusting the beat
oscillator, the pitch of this frequency can be
controlled.

¢g. Avromaric-Vorume ControL aNDp S Merer
System. The automatic-volume-control (a-v-c)
circuit is coupled to third i-f stage V7. Ampli-
fied i-f voltage present in the plate circuit of
a-v-¢ amplifier tube V11 is impressed on the a-v-c
rectifier tube V12 by the transformer T6. When
the AVC-MANUAL switch is thrown to AVC,
the S meter is put into operation, The meter
reading varies as the receiver is tuned through
a signal, being highest at exact resonance.

h. Avpio-Frequency Awmpririer. The audio-
frequency amplifier has three stages, using one
triode and three pentodes. Triode V13 is used in
the first audio-frequency (a-f) stage, one pentode
V14 as the a-f driver (second a-f stage), and
the other two, V15 and V16, are used in a push-
pull arrangement in the a-f output (third a-f)

3
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stage. The receivers have two output windings
on the output transformer. A 600-ohm output
is provided at terminal strip E3 for use when
moderate or maximum power is required for
the operation of a loudspeaker, recorder, or for
a 600-ohm audio transmission line. An 8,000-

ohm output is provided at terminal strip E3 for
headphone use. For additional convenience, a
phone jack has been installed on the front panel
in the later issues of all models. The circuit is in
parallel with the PHONES output terminals at
terminal strip E3.

LIMITER

il

1sT [ 2w [ st CRYSTAL FILTER eno || sro ) 2w [} st [} aFr |] aF
RF RF DETECTOR|'| AND ISTIF IF peTecToR[]  AF prRIVER ['] ouTeuT
AMPLR
HF AVG ol AUDIO
0sc oSe oUTPUT
TL 17258

Figure 3. Radio Receiver BC-179-B, block diagram.
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SECTION i
DIFFERENCES BETWEEN MODELS

3. Operational Differences

The only operational differences in the subject
receivers is their operating frequencies. Many
commercial super pro receivers can be identified
only by the frequency coverage and dial calibra-
tion shown on their MAIN TUNING dial. The
frequency coverage and dial calibration of each
band (with BAND SPREAD dial set at 100)
follows. If a commercial super pro has the same
frequency coverage and dial calibration as a
Signal Corps receiver listed here, the super pro
can be considered identical to the Signal Corps
model and this manual will be equally applicable
for the super pro. The correct tie-up between
super pros and Signal Corps model issue letters
may be determined by referring to table 1.

«. Radio Receivers BC-779-A and B.

Band
100 ke-200 ke
200 ke—400 ke
2.5 me-5.0 me
5.0 me—10 me
10 me-20 me

Calibration
2 ke per division
5 ke per division
50 ke per division
100 ke per division
100 ke per division

b. Radio Receivers BC-T94-A and B.

Band

1,250 ke-2500 ke
2.5 me-H me
5.0 me-10 me

Calibration
20 ke per division
50 ke per division
100 ke per division
10 me~20 me 100 ke per division
20 mc-40 me 100 ke per division

¢. Radio Receiver BC-1004--A, B, C, and D.

Band
540 ke-1,160 ke
1,160 ke-2500 ke
2.5 me-5.0 me
5.0 me-10 me
10 me-20 me

Calibration
10 ke per division
20 ke per division
50 ke per division
100 ke per division
100 ke per division

d. Radio Receiver R-129/U.

Band
300 ke-540 ke
540 ke-116 ke
1,160 ke-2,500 ke
2.5 me-5.0 me
5.0 mc~-10 me

Calibration
10 ke per division
10 ke per division
20 ke per division
50 ke per division
100 ke per division

4, Design Differences, Basic Receivers

To provide a closer tie-up with TM 11-866 and
to avoid any confusion that might result in at-
tempting to discuss all nine of the subject re-
ceivers at the same time, this text will consider
Radio Receivers BC-779-B, BC-794-B, and
BC-1004-C as the basic receivers and point out

in complete detail the differences among these
three basic receivers. Except when specifically
mentioned in this text, all subject receivers of
the same model number (for example, Radio Re-
ceiver BC-1004-A, B, C, or D) and their com-
mercial equivalents are to be considered identical
to their equivalent basic receiver. The differences
in the basic Radio Receivers BC-779-B, BC-
794-B, and BC-1004-C are:

a. A 0.25-mf bypass capacitor (C30) is across
the 3-volt C-bias terminal of the BC-779-B.
This capacitor is not present in BC-794-B nor
in the BC-1004-C.

b. The plate supply for stages V1 and V2
is series fed in the BC-779-B and BC-1004-C.
The plate supply is shunt fed in the BC-794-B
through r-f chokes 1.35 and I1.36 and coupled
through capacitors ('57 and C58.

¢. Two plate decoupling filters consisting of
resistor and capacitor combinations R4-C6 and
R8-C10 are present in the BC-779-B and BC-
1004-C. These two filter combinations are not
used in the BC-794-B.

d. Two series damping resistors R57 and R58,
are used on the 540- to 1160-kc band of the
BC-1004-C. These resistors are not present in
the BC-179-B and BC-794-B.

¢. The BC-794-B does not use a fixed series
capacitor on the 20- to 40-mc band oscillator
coil, stage V4. All other frequency bands of all
the subject receivers use this series capacitor.

f. The BC-779-B used variable parallel pad-
ding capacitors, C87 and (86, on its 100- to
200-ke and 200- to 400-ke frequency bands. These
two capacitors are not present on any other fre-
quency bands.

5. Design Differences, Radio Receivers
BC-1004-D and R-129/U, and Basic
Receivers

a. Rapto Recerveir BC-1004-D. The basic re-
ceiver for this model is the BC-1004—C. The
basic issue C has a tuning (S) meter which the

D issue does not contain. This is their only

difference.

b. Ravio Recerver R-129/U. The basic re-
ceiver for this model is the BC-1004—C. In the

R-129/1J, 800- to 500-ke coil assemblies are used

5



T.0O. 31R1-3BC-132

in place of the 10- to 20-me coil assemblies of the
BC-1004-C. In addition, the band spread has
been removed from this low-frequency band and
the series padding capacitor (C79) has been
changed in value.

6. Other Differences
a. In later issues of all models, potted type
transformers and chokes with terminal boards

in place of leads are used. Hermetically sealed
bypass capacitors are now being used. Oil filled
capacitors have replaced the electrolytics for-
merly used.

b. Any difference in electrical values, due
solely to varying frequency coverages, may be
readily seen by checking the parts lists in para-
graphs 42 through 57, where such information
is presented in tabular form.
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SECTION i
INITIAL REPAIR PROCEDURES

Note. Before any repairs or adjustments are made all
authorized Modification Work Orders should be applied.
See FM 21-6 for list of applicable Modification Work
Orders.

7. General

A step-by-step procedure for the complete over-
haul and repair of the subject receivers by fourth
and higher echelon repair personnel is presented
in this manual. Strict adherence to the text will
assure satisfactory repair and overhaul in the
shortest possible time.

8. Tools, Test, and Cleaning Equipment

The equipment listed below is necessary for the
repair of this receiver. All items listed, or found
needed and not listed, must be in perfect work-
ing order.

Item Description

1. Signal generator. This should be an accu-
rately calibrated instru-
ment producing r-f sig-
nals (modulated 30 per-
cent, 400 cps) the fre-
quency range required is
100 ke to 20 me. The
generator should have
an output up to 100,000
microvolts, and an out-
put impedance of ap-
proximately 100 ohms.

2. Output meter. The meter should respond
to the modulation fre-
quency of the signal gen-
erator, preferably 400 cps.
The meter must have a
resistance greater than
500 ohms. This may be
part of item 7.

This equipment is required
for testing dial calibra-
tion accuracy and should
be adjustable for the fol-
lowing frequencies: 465
ke for i-f, 110-226 ke,
190-380 ke, 2.5-5 me, 5-10
me, 10-20 me.

3. Crystal calibrator.

A spare receiver to be used
in comparing quality.

4. Spare radio set.

To be used in aligning and
in listening during opera-
tional tests.

5. A standard loudspeaker.

6. High-impedance head- For same purpose as the
set. speaker.

This equipment is neces-
sary for metering resist-
ances, voltages, etc.; it
may also be used as an
output meter, such as
T-56-( ). (See item 2.)

7. Volt-ohm-milliammeter.

8. Insulated screw driver. Required for aligning and
repairs, 9/64 inch wide

and 0.025 inch thick at

bit.

9. Cleaning material. Solvent, Dry-cleaning.

10. Paint and varnish Signal Corps Stock No.
remover, 6G1801.

11. An assortment of 1% inch, 1 inch, and larger.
brushes.

12. Clean, dry, compressed For cleaning.
air,

13. Assorted grades of Fine grades—#0, #000
sandpaper. and medium rough #2,

14. Small flash or probing
light.

15. Paint. For cover; wrinkle black

enamel, class 541.

For front panel :

1. Gray metal primer,
class 101.

2. Lusterless gray, air
drying or baking
enamel, class 101.

9. Removal of Tubes and Pilot Lights (fig. 4)

a. Descriprion. All plug-in parts in the re-
ceiver are exposed when the dust covers are re-
moved and the chassis is uncovered. The plug-in
parts are the tubes, pilot lights, and meter light,
listed below :

Function
1st r-f amplifier
24 r-f amplifier
1st detector (mixer)

Reference No. Type
Vi JAN-6KT {(VT-86)
V2 JAN-6K7 (VT-86)
V3 JAN-6L7 (VT-87)
V4 JAN-6J7 (VT-91) h-f oscillator
Y5 JAN-6K7T (VT-86) 1st i-f amplifier
V6 JAN-6SKT7 (VT-117) 24 i-f amplifier
V7 JAN-6SKT (VT-117) 34 i-f amplifier
VS8 JAN-GHG (VT-90) 2d detector
V9 JAN-6N7T (VT-96) Noise limiter
V10 JAN-6SJ7 (VT-116) B-f oscillator
Vil JAN-6SKT7 (VT-117) A-v-c amplifier
Vi2 JAN-GH6 (VT-90) A-v-c rectifier
Vi3 JAN-6C5 (VT-65)  1st a-f amplifier
Vi4 JAN-6F6 (VT-66) 2d a-f amplifier (driver)
V15 JAN-6F6 (VT-66) 3d a-f amplifier (output}
Vie JAN-6F6 (VT-G6)  3d a-f amplifier (output)

1 Dial light
2 Dial light
13 Meter lamp

The dial lights (I1 and I2) are 6- to 8-v, 0.15-amp
miniature screw base lights, and can be seen
mounted in their sockets directly behind the tun-
ing dials. The meter light (I3) is a 6- to 8-v,
0.15-amp miniature bayonet base type and is
mounted into the S-meter. (See fig. 4 for place-
ment of tubes.)
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b. Removar. (1) Zubes. The tubes in this re-
ceiver are all unshielded and may be removed
by easing from sockets after disconnecting the
grid leads. A tightly set tube which cannot be
lifted from top of chassis may be started by
gently tapping the tube aligning plug from be-

H3.

neath the chassis with a padded mallet and a
wooden peg narrowér in diameter than the plug.

(2) Lamps. The dial lights may be removed
by unscrewing bases from their sockets. The
meter light is easily removed by prying the
socket from the meter housing.

ees 26

va

VIl E4 €2

BT vyt e

Figure }. Top view of chassis.

10. Cleaning

a. Remove any foreign matter, such as dust,
dirt, and corrosion on the panel, dust cover, and
chassis. Do not use Hquids before removal of
dust cover exposing the chassis, as they may
filter into the interior of the unit and cause dam-
age to the integral parts. Be careful when re-
moving the knurled thumbnuts that retain the
dust cover. If knurled thumbnuts are corroded,

8

they may be sufficiently weakened and may snap
off if forced.

b. To remove the dust cover from the unit,
turn the knurled thumbnuts that retain the cover
in a counterclockwise direction to loosen, and
lift the chassis from the unit.

e. Common instances, where the cleaning is
simply the removal of ordinary dust, clean, dry,
compressed air can be used. After removal of
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the dust, wipe with a soft rag. Where the condi-
tion is a stubborn one, use a coarse rag or stiff
brush to remove dirt from the unit. In severe
instances where dirt (mud) is encountered, wash
off the dirt with dry-cleaning solvent (SD).
After washing, use a clean dry rag and wipe sur-
face until thoroughly dry. Compressed air can
be used to aid drying,

d. After the dust or dirt has been removed
and corroded areas are discovered, apply dry-
cleaning solvent (SD), using an appropriate size
brush, to the affected areas. Allow the solvent
to remain on the area long enough to penetrate
the corrosion. Remove the solvent with a dry
clean rag and sandpaper the affected area to ex-
pose clean metal. Medium, rough, or fine sand-
paper should be used. Very severely affected
areas should be treated by alternate application of
solvent and abrasive.

Caution: Steel wool and emery must not be
used, Fine particles of metal may enter the
equipment and cause damage by grounding or
shorting circuits.

Where it has been necessary to wash off dust or
dirt to clean, the unit should be preheated at a
temperature of 140°F for 1 to 2 hours to thor-
oughly dry out the unit. Switch and coil con-
tacts should not be touched with abrasive and
only a solvent should be used since the contacts
are thinly plated and abrasives will remove the
plating. Moisten a clean cloth with solvent and
wipe the contacts clean. Dry with a clean cloth.

e. Carbon tetrachloride or dry-cleaning solvent
(SD) should be used to remove all grease and oil
deposits on the equipment.

f. To remove blistered paint or varnish from
areas already coated, an application of paint and
varnish remover, Signal Corps Stock No. 6(G1801,
should be used. If not effective, rub the spots
with #0000 sandpaper. Do not attempt to re-
move moistureproofing and fungiproofing varnish
from wire or cable. If moistureproofing and
fungiproofing coating has been disturbed, touch
up with moistureproofing and fungiproofing var-
nish.

g. After corrosion, paint, or plating has been
removed, the bared portion should be touched up
or replated in accordance with U. S. Army, Sig-
nal Corps Tentative Specification, T1-1523.

h. Remove salt spray with a clean rag mois-
tened with clear water. Wipe the affected area
until all indications of salt are removed. Dry
with a clean cloth.

I'l. Inspecting

a. Generan. Test all moving parts for ease of
motion. Binding and scraping may be eased
by a light application of #0000 sandpaper.
Corrosion or dirt will interfere with electrical
continuity and mechanical efficiency by shorting
or insulating circuits, or by jamming moving
parts. Switches must work easily with no search-
ing for contacts. The following parts must be
examined and cleaned before operation of the
receiver.

(1) Tube sockets.

(2) BAND WIDTH camshaft and plungers
(fig. 5).

(3) Transformer parts (fig. 6).

(4) Crystal assembly contact points, shafts,
and bearings.

(5) Switches, mountings, and shafts.

(6) Switch blades in tuning unit (fig. 7).

(7) Dial assembly, drive assembly shaft, and
driving disks (fig. 7).

(8) Meter housing and meter movement.

(9) Tuning coil assemblies (fig. 8).

(10) Variable capacitors and trimmers.

(11) Lamp sockets.

(12) Phone jacks.

(13) Control shafts.

(14) Beat-frequency oscillator control shaft
and couplings,

(15) Knurled cap nuts for fastening dust cov-
ers.

Resolder leads known to be loose or broken
and replace all items that appear broken upon
inspection.

b. Snock Damacr. (1) Dial gearing. A heavy
shock may cause the idler gear controlling the
main dial mask to jump out of mesh. This will
result in faulty operation of the dial mask, when
the band switch knob is turned. This idler gear
can be seen between the S-meter and the main
dial escutcheon. With a long screw driver, care-
fully spring this idler gear back into line while
slightly rocking the band switch knob back and
forth and permit the gear teeth to engage. If the
dial mask does not properly synchronize with
the band switch dial, it can be turned by hand
to the correct position while holding the idler
gear out of mesh.

(2) Front panel. If the front panel is bent it
will cause the main dial escutcheon to press
heavily enough against the main dial guides to
pinch them in on the dial mask. The mask is
driven through gears by the band switch knob,

9
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TLI17303

Figure 6. Cutaway view of i-f transformer.

R

TLiz268

. ) . TL 17274
Figure 7. Tunin¢ unit assembly.
and any extra friction o1 the mask will mak- the
band switch difficult to turn. This condition can
be relieved by springing the dial guide assembly
back a sufficient amount t> permit the mask to
rotate freely.

(8) Friction drive. Remove the bottom cover
plate from the receiver and make sure the two
friction disks are tightly squeezing the edge of
the dia. These disks are held on the friction
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o TL17304

Figure 8. Cutaway view of tuning coil.

drive shaft by a hex nut which can be tightened
with a wrench or pair of pliers. If a heavy shock
has caused the dial to jump completely out from
between the disks, the outer disk must be re-
moved and replaced with the dial in its proper
position. The washers must be replaced exactly
as they were originally assembled.

12. Lubricating

To provide smooth motion in moving parts, lu-
bricants are not recommended. Binding posts
may be polished or cleaned. The plunger arms
in the phasing adjustment, figure 5, may be eased
with a light coat of petrolatum, U. S. Army
2-67TA. This same procedure may be used on the
plunger shafts in transformers T2, T3, and T4,
see figure 4.

13. Cleaning, Inspecting, and Testing Tubes
and Pilot Lights

All plug-in parts are listed and described in

paragraph 9.

a. Testine. Plug-in parts in this unit include
tubes, pilot lights, and a meter light. Tube values,
operating conditions, and characteristics may be
obtained from a standard tube catalog. The
pilot lights can be tested with any 6- to 8-volt,
0.15-ampere power source.

b. Creaxine. The base pins of the tubes, the
pilot lights, and meter light bases should be
cleaned by swabbing with solvent. A light rub
with crocus cloth is helpful for heavily corroded
pins.
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SECTION [V
PRELIMINARY TROUBLE-SHOOTING PROCEDURES

14. Preparing” Receiver for Operating and
Testing

a. GENERAL. At this point, the repairman is
assumed to have familiarized himself with the
preceding sections of this manual and to have
followed the procedures outlined. A working
knowledge of the functioning of the equipment
has been gained. All removable parts have been
removed, cleaned, and tested. The chassis, panel,
and all attached parts have been cleaned and
any noticeable defects corrected. The necessary
tools and test equipment have been assembled
and checked for accuracy. The receiver is now
ready to be placed into operation. The repair-
man is ready to proceed with systematic pre-
liminary testing, alignment, and final testing. At-

300 35,300
300
35,300
CW-730,000
CW-523,000 MOD-INF
MOD -INF
100,000
500,000~ /@ 500,000
68,000 @ 18,600
X
O®

REC-20,000

Ol TOI.8{VARIES

tention is especially called to the fact that this
manual is not intended to be simply a troubie-
shooting manual for a receiver that has devel-
oped trouble in the field and needs a quick repair
job to put it back in satisfactory operating con-
dition. However, when trouble is encountered,
its cause should be immediately traced and cor-
rected. This text has been prepared for fourth
and higher echelons of Signal Corps repair or-
ganizations. Its purpose is to put equipment into
depot stock piles for reissue as class A equip-
ment. This purpose cannot be accomplished by
merely repairing what is obviously wrong. To
insure satisfactory results, it is necessary to fol-
low completely the procedures and tests outlined
from here on, even though the receiver may ap-

217,000
250,000

68,000
10300
250,000 220,000
1,220,000
250,000
ON-117,000 4(WITH V9 REMOVED
OFF -INF FROM SOCKET)
AVG-1,160,000
11,5 00 MAN-515,000
SEND-INF 1,500

AVC-670,000
MAN,0-14600
MAN,10-10,300

AVG-1,16 0,000
MAN- 515,000

AVC-870000
MAN,0-14,600
MAN,10-10,300

SEND-INF
REC- 43,000

TLI726!

Figure 9. Tube socket resistance chart.
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pear to be functioning properly when first placed
into operation.

0. ResistancE MeasureMENTs, To minimize
the risk of danger to personnel and damage to
equipment that could be caused by applying

for the presence of undesired open circuits, make
the resistance measurements indicated in figures
9 and 10. When resistance measurements have
been found to be correct, skip to ¢ below and con-

power to a short-circuited receiver, and to check

58 ¢

O
|

BLANK |‘|IO v -5

z

tinue procedure.
® O
2@ °
e by

FIL

OV +365V
AC INPUT
SW-6 OFF-INF INF 5000 INF
SW-6 ON- O OHMS

5¢

+260V +llOV OV 63VAC
OHMS OHMS OHMS TLI7263

Figure 10. Resistance and voltage measurements for terminal strip .

The conditions for these resistance measurements
are:

(1) All removable parts shall have been re-
placed in the receiver, with the exception of the
tubes.

(2) No power applied to receiver.

(3) Take all measurements between the speci-
fied points on figures 9 and 10 and receiver
chassis.

(4) Set receiver controls as follows:

Control Setting
SENSITIVITY 0
AUDIO GAIN i 0
SIGNAL-MOD-CW CW
SEND-REC : REC
LIMITER ; ON
AVC-MANUAL MANUAL

¢. Incorrecr Rresistance MeasvrEmENTs. 1f
a measurement is taken that varies more than
=+ 10 percent from the required readings, deter-
mine the cause and correct it. The circuit dia-
gram for the receiver being tested (figs. 57, 58,
or 59) will prove helpful in tracing circuits from
stage to stage. For detailed information on an
individual stage that is suspected of being faulty,
refer to that stage in paragraphs 42 through 57.

d. RerracemenNT or Tupes. When resistance
measurement requirements have been properly
met, replace the tubes in their proper sockets.
See figure 4 or the location diagrams riveted to
the top of the tuning unit.

e. CoNNECITON OF EXTERNAL

Power Un~rr.

Connect the receiver to the power supply as il-
lustrated in figures 11 and 12, Be sure that the
power supply is not turned on. For convenience
and safety in further testing and aligning, the
receiver should be stood on the end which places
relay terminal strip E2 closest to the work bench.
This method is the safest.

Caution: Be careful to avoid any contact
with relay terminal E2 while power is on. It is
dangerous. Be equally cautious about making a
contact with pin No. 6 of terminal strip EL.

(1) With the power supply still turned off,
remove the sheet metal covers from the terminal
strip (E1) on the power supply unit and from
the terininal strip (E4) on the rear of the chassis.
See that all 10 screws on each strip are unscrewed
at least three turns, then attach one end of the
connector cable to each terminal strip exactly
as shown in figure 11 and tighten all the screws
securely. Malke certain that each slotted spade
lug on the cable strip makes contact with its
respective screw terminal only. A lug jammed
between two screws will cause much damage.
After tightening the screws, replace both metal
covers immediately, and never remove them while
the power supply is connected to the a-c power
line.

{2) The spacing of the spade lugs on the cable
terminal strips is exactly the same as the spacing
of the screws in the terminal strips on the re-
ceiver and power unit. If the two do not as-
semble easily, do not use force. Examination of

13
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Figure 11. Bottom view of power supply, cable connections.
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RADO REGEIVER RA—74-C,RA-84- B OR RA—94—A
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Pigure 12. Power supply cable connections for a-c operation.

the work may show that the screws are not un-
screwed far enough. If one of the spade lugs has
been bent or pushed out of place by rough han-
dling, it should be straightened before reattach-
ing. The spade lugs should slip under the screws
easily from the top.

f. CoxxecrtioN For Barrtery Oreration. The
cable used for battery connection has only one

14

terminal strip (W2), the other end is made of
eight loose wires. Connect this battery cable to
the receiver first and replace the metal terminal
cover before connecting the cable to the batteries.
When disconnecting battery power supply, de-
tach battery ends of cable first.

9. ANTENNA. The antenna input can be
coupled to a balanced transmission line of about
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115 ohms impedance or to a single wire antenna
and ground. There is an electrostatic screen be-
tween primary and secondary of each antenna
input transformer. This screening, plus a two-
wire balanced lead-in, cuts noise pick-up to a
minimum.

(1) Connect the feeders to the terminals
marked A at the rear of the receiver.

(2) When a single wire antenna is used, con-
nect its lead-in to one of the A terminals. Con-
nect the other A terminal to a good ground.

(3) The receiver does not have to be grounded
for proper operation. If a ground is desired, it
can be done by connecting a wire under one of
the kpurled thumbscrews that hold the dust
covers to the rear of the chassis.

h. EareHoNes. A headset may be used by
plugging it into the PHONES jack (J1), or by

+188

)
e3ac 20 8.3a¢
Olu °
+240 | 0\
\O D ®®
+240
6.5n0¢

NAO) 00\ *38
pR G

connecting it to the screw terminals marked
PHONES on the rear of the chassis.

I15. Operating Procedure

Set controls as follows:

Control Position
CRYSTAL SELECTIVITY OFF
PHASING ON ARROW
BAND WIDTH 3
LIMITER OFF
AVC-MANUAL AVC

Control Position

SENSITIVITY 10
BAND SPREAD 100
SIGNAL-MOD-CW MOD
AUDIO GAIN 6
SEND-REC REC
BEAT OSCILLATOR 0

TLI7262

Figure 13. Tube socket voltage chart.
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Connect the power supply and throw the OFF-
ON power switch in the center of the receiver
panel to ON. This puts the receiver in opera-
tion. If the receiver fails to operate, check all
connections to the power supply and to the power
source to determine that the proper voltage is
being delivered to the receiver. As the receiver
warms up, inspect it for any signs of abnormal
operation such as smoking, arcing, or crackling.
Try to detect any odors that would indicate burn-
ing of parts, insulation, etc. If any abnormal in-
dications are present, turn power off. Locate the
cause of the abnormality by checking each com-
ponent part of the circuit in which the abnor-
mality was observed. Replace any part found
fanity and correct any trouble found before pro-
ceeding. If no abnormal indication appears,
measure the voltage between the terminals of
terminal strip E4 and the receiver chassis. (See
fig. 10.) Correct readings will indicate that the
power supply is functioning properly. Incorrect
voltage readings at terminal strip E4 indicate
improper operation of the power supply. Check
the power supply and obtain correct readings at

1 MAIN TUNING DIAL

BGha, CORPY

E4 before proceeding. When it has been de-
termined that the voltages at K4 are correct,
check the voltages between tube pins and chassis
and verify them with those given in figure 13.

16. Control Adjustments
Adjust the band switch (SW1) to the band most
likely to be active and set the BAND WIDTH
control at 3. If interference is not serious, the
BAND WIDTH control can be adjusted to a
wider degree of selectivity depending on the
amount of fidelity desired. In general, this con-
trol should be adjusted to the band width giving
the best tone quality and the least interference.
All tuning 1s to be done with the BAND WIDTH
control set at 3, with or without using the S
meter. Make band width adjustments after the
signal is properly tuned. The LIMITER-OFF-
ON control turns the noise limiter on or off. The
LIMITER is most useful on the higher frequen-
cies where interference is greatest.

a. Cope ReceprioN. Turn the AVC-MANUAL
switch to MANUAL and turn down the sensi-
tivity control to provide proper sensitivity.

¥ BAND éwrrgzﬂ DIAL BAND ':}PREA D

us amn

ﬂlOl\} RECEVIR BC TI9 8

SW4 ' €1l SW6

(Cl)

Figure 14,

£13
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(R56)

Radio Receiver 80—779—3 front panel parts 1dentzﬁcatwn



T,0, 31R1-3BC-132

(1) On strong signals turn SENSITIVITY
control down to avoid overloading. By setting
the AUDIO GAIN control at 7, volume may be
regulated by the SENSITIVITY control alone.

(2) To turn on the beat oscillator, set the
SIGNAL-MOD-CW switch at CW. The BEAT
OSCILLATOR control varies the pitch of the
beat between the oscillator and the incoming
(CW) signal, and is very useful in locating a
weak signal.

(3) Fading signals can be controlled by re-
turning the AVC-MANUAL switch to AVC.

0. Crystar Fiuter. The first three positions
of the CRYSTAL SELECTIVITY control are
generally used for radiophone reception and will
serve for code reception where interference is
not serious. 7he last two positions are for code
reception only. After selectivity has been ad-
justed, the PHASING control ¢an be used to
correct heterodyne whistle.

c. S Merer Tunine. The S meter (Ml) is
a tuning guide and operates only when the re-
ceiver is set for AVC. This meter is not present
on the BC-1004-D. Its reading will increase
as the receiver approaches resonance with the
incoming signal, Exact resonance is shown by
the greatest meter reading.

(1) The BAND WIDTH control must be
set at 3 for accurate tuning by means of the
meter.

(2) A screw driver adjustment (R41) at the
rear of the chassis near the second detector diode
varies the resistance in shunt with the meter.
By means of this adjustment, an S9 reading may
be obtained on any input between approximately
10 and 10,000 microvolts. The normal factory
adjustment is on an input of 50 microvolts, and
when so adjusted each S number represents a
change in signal input of approximately 6 deci-
bels.

17



T.O. 31R1-3BC-132

SECTION V
ALIGNMENT PROCEDURE

17. Alignment with Signal Generator and
Output Meter (figs. 15 and 16)

a. GENERAL. Throw the OFF-ON switch to
ON and let the receiver warm up thoroughly, an
hour if practicable, before alignment. Connect
the output meter to the SPKR terminals located
at the rear of the receiver chassis.

Note. Radio Receiver BC-1004-D was not originally

equipped with a tuning meter (S meter). Therefore,
when any reference is made to the S meter it shall be
understood to apply to the output meter in cases where
Radio Receiver BC-1004-D is the receiver being aligned
except when otherwise stated in the text.
The alignment procedure presented is described
for only one frequency band. The procedure for
all bands is the same except for the input signals.
All bands are to be properly aligned at their op-
erating frequencies.

b. I-r AvienmenT. Adjust the signal gener-
ator to 465 kilocycles, and connect the output to
the control grid cap of the first detector tube
(V3) through a fixed capacitor (approximately
250 mmf). Set controls as follows:

Control Setting
SENSITIVITY 0
AVC-MANUAL MANUAL
SIGNAL-MOD-CW MOD
SEND-REC. REC.
BAND SWITCH 2.5-5.0 me.
AUDIO GAIN 10
CRYSTAL SELECTIVITY OFF
PHASING ON ARROW
BAND WIDTH 3
BAND SPREAD DIAL 100

Set the MAIN TUNING dial near 2.5 megacycles,
without tuning in a powerful local signal. Set
the CRYSTAL SELECTIVITY switch on 8, the
AVC-MANUAL switch on AVC, and advance
the SENSITIVITY to 10. Turn off the modula-
tion of the signal generator and adjust its fre-
quency slightly until you get maximum deflection
on the S meter. The adjustment of the signal
generator in this manner is necessary to get exact
agreement with the natural period of the particu-
lar quartz crystal in the receiver being aligned.
After reducing SENSITIVITY to 0, the modula-
tion may be switched on, but the tuning of the
signal generator must not be altered until the
alignment is completed. Return the CRYSTAL
SELECTIVITY and AVC-MANUAL controls
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to their original settings of OFF and MANUAL
and advance the SENSITIVITY control until
you get a half-scale output reading of between
5 and 10 volts. Check the alignment of both up-
per (grid) and lower (plate) air trimmer capaci-
tors in i-f transformers T2 and T3 and the single
trimmer in T4 for peak reading of the output
meter. If one or more of these adjustments re-
sults in a sizable increase of output, reduce the
SENSITIVITY control enough to bring the
meter reading back to half-scale. Alignment of
the plate circuit of the crystal filter (T1) can be
tested in the same way by means of the lower ad-
justing screw on the side of the unit. This screw
varies the position of the powdered iron core of
coil L.26.

Caution: Do not change the setting of the
upper adjusting screw which tunes grid coil L27;
this circuit cannot be adjusted properly with the
output meter.

It can be aligned by the use of frequency-modu-
lated signal generator and cathode-ray oscillo-
graph. (See par. 18.)

¢. AvicNMENT CHECK. Leave all other controls
as above, and do not change the signal generator
frequency. Reduce AUDIO GAIN to 0, switch to
AVC and increase SENSITIVITY to 10. In-
crease AUDIO GAIN to restore half-scale read-
ing on the output meter and adjust the single
trimmer capacitor in T6 for output meter reading.
The S meter should peak at the same time that
the output meter reading dips.

d. BeaT-FREQUENCY OSCILLATOR ALIGNMENT
Curck. Keep all controls as in the a-v-¢ align-
ment check, switch off the output meter, and plug
in a pair of headphones or a suitable loudspeaker.
Throw the SIGNAL-MOD-CW switch to CW
and see that the BEAT OSCILLATOR control
is at exactly O (zero). Readjust the trimmer
capacitor near the bottom of T5 until the tone
in the phones or speaker is at its lowest pitch
(zero beat). If the beat-frequency oscillator is
in perfect alignment, no sound will be heard,
since the signal generator and the beat-frequency
oscillator will be oscillating at the same fre-
quency with no audible difference or beat. This
can be checked off 0 (zero), toward either side.
If this causes a tone which rises in pitch as the
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pointer is moved out, the beat-frequency oscil-
lator may be considered operating perfectly.

e. Hicu-Frequency OsociLrator CALIBRATION
Cueck. The accuracy of the MAIN DIAL
calibration depends solely on the h-f oscillator
frequency which, on all bands of the basic re-
ceivers except the 20- to 40-megacycle (mc)
band of receiver BC-T94-B, is 465 ke (the i-f)
higher than the signal frequency. In the BC-
794-B the h-f oscillator is 465 kc below the sig-
nal frequency on the 20- to 40-mc band. To
check calibration, tune in signals of known fre-
quency on each band and note the MAIN DIAL
reading. If it does not agree with the known
frequency of the signal being received, the cali-
bration is off. To correct dial calibration, see
figures 17, 18, and 19 for location of h-f oscil-
lator adjustments as well as the signal frequencies
at which adjustments should be made. The sig-
nal generator may be set for the lower end of
the band, and its second harmonic, if strong
2nough, may be used at the upper end. The out-
put of the signal generator should be unmodu-
lated and the SIGNAL-MOD-CW switch on the
receiver should be set at CW, the BEAT OS-
CILLATOR control at zero, and the BAND
WIDTH at 16. Disconnect output meter and
use headphones or a loudspeaker to make the
necessary adjustments by the zero beat method.
The signal generator is to be connected to the
antenna terminals for this test. If this test is
made, for example, on the 2.5- to 5.0-mc band and
the signal generator is tuned for 2.5 megacycles,
the second harmonic is used at the 5.0-mc end of
the band. Tune the second harmonic at the 5.0-me
end of the dial to zero beat. If the dial is off
the 5.0-mc calibration line, turn the dial toward
the correct setting just enough to set up a high
pitched tone, but not enough to go above audi-
bility. With the alignment screw driver, adjust
the trimmer capacitor marked h-f oscillator
(5.0-me) until the beat is returned to zero. Re-
peat this until the dial has been returned to a
correct. reading and zero beat. After aligning
the 5.0-mc end of the band, tune the 2.5-mc funda-
mental at the low-frequency end of the main
dial, and correct the calibration step-by-step
as before, using the inductance trimming adjust-
ment h-f oscillator (2.5 me). The second har-
monic will now be found out of line again, when
tuned, since the adjustment at one end of the
band affects the othcr end of the band. A back-

and-forth check and readjustment will be neces-
sary to bring both ends of this band into exact
agreement with signal frequency and dial cali-
bration.

Caution: Adjust the sensitivity control care-
fully to avoid overloading or reception of superior
signals due to too great amplification.

f. R-r anp First DeTECTOR ALIGNMENT. \cC-
curate calibration and modulation of the signal
generator is not required to check these adjust-
ments. The input to the antenna terminals should
be through approximately 100 ohms, including
the output resistance of the signal generator. If
the signal generator is modulated, the receiver
controls should be set as for i-f alignment; if
unmedulated, set BEAT OSCILLATOR knob
to 2 (on either side) and SIGNAL-MOD-CW
switch to CW. Adjust SENSITIVITY to pro-
duce a half-scale reading on the output meter
when the signals are exactly in tune. Starting
with the 2.5- to 5.0-mc band, set the main dial
at 5.0 megacycles with band spread dial at 100,
and adjust the frequency of the signal generator
to peak deflection of the output meter. Check
the setting of the trimmer marked first detector
and 5.0 megacycles. (See figures 17, 18, or 19.)
Repeat this procedure on trimmers indicated as
2d RF and 1st RF in the same row. If read-
justment of the settings results in an increase in
output meter reading, alter the SENSITIVITY
control to reduce the reading to half scale. Check
the tuning of the receiver after each adjustment
to see that the test signal is accurately tuned.
The band spread control may be used as a vernier
for this purpose on the bands in which it operates.

Note. This tuning check is extremely important at the
high end of the 10- to 50-mc bands where there is some
slight interaction between the first detector and h-f
oscillator circuits. After checking the three trimmers at
the high end of this band, turn the main dial to 2.5
megacycles and re-tune the signal generator to suit.
Check the three inductance adjuster settings marked
2.5 megacycles in the same row. Since adjustments at
one end of the band also affect the other end of the
band, it will be necessary to repeat the procedure until
no further improvement can be secured. The rest of the
gangs can be checked in the same manner. For greatest
efficiency with a particular antenna arrangement, the
r-f circuits may be adjusted without being disconnected.
This ean be done by loosely coupling the output of the
signal generator to the antenna system, instead of di-
rectly to the antenna terminals through a 100-ohm re-
gistor. The signal from the signal generator must reach
the receiver by way of the antenna, not by some form
of indirect coupling. Headphones or a speaker should
he used on all tests to monitor the signal to avoid false

adjustments due to overloading and freakish or superior
signal responses.
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Figure 17. Alignment controls, Radio Receiver BO-779-B.
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Figure 19. Alignment controls, Radio Receiver BC-1004-C.

18. Alignment with Frequency-Modulated
Signal Generator and Oscillograph
(fig. 20)

Connect the input of the vertical plates of the
oscillograph to the PHONO connections on ter-
minal strip E3 on the rear skirt of the chassis.
The high terminal is the second one from the end

of the strip; the first screw being connected to

the chassis. Set the frequency-modulated (f-m)
signal generator to 465 kilocycles, and connect its
output to the control grid cap of the first detector
(V3) through a fixed capacitor approximately
250 mmf. With the CRYSTAL SELECTIVITY
switch at OFF, readjust the signal generator
frequency to produce the conventional single-
peaked resonance curve on the screen of the oscil
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lograph. Now turn the CRYSTAL SELECTIV-
ITY switch to position 1. If the grid coil (1.27)
is correctly tuned, the image in the oscillograph
screen will remain symmetrical, but will be only
about two-thirds as wide as before, indicating an
increase in selectivity, The oscillograph image is

also affected by the PHHASING control, maximum
symmetry occurring at or very near the arrow
on its scale. Therefore, when tuning L27, slowly
rotate the PHASING CONTROL back and forth
at the same time to secure closest adjustment.

SIGNAL POWER
OSCILLOGRAPH GENERATOR SUPPLY
TO HORIZONTAL
PLATE
t TO VERTICAL PLATE l DUMMY l 100 OHMS
ANTENNA RESISTANCE
1 !
e PHONES

REGEIVER

SPEAKER

TL 17305

Figure 20. Block diagram of alignment set-up using oscillograph.
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SECTION Vi
DETAILED TROUBLE-SHOOTING PROCEDURES

19. Localizing Trouble to a Stage

Even though the resistance and voltage measure-
ments are apparently correct, the receiver may
be inoperative, have a low output, or show signs
of trouble. Probable causes of failure are listed
in paragraph 20. If the trouble cannot be traced
to conditions listed there, the defective stage
may be located by signal substitution or signal
tracing. (See par. 22.) A simple test called cir-
cuit disturbance test for locating a faulty stage
is to touch the control grid of each tube with
the metal blade of an insulated screw driver,
working back from the output section to the first
r-f stage. If no click or hum is heard through
the loudspeaker, the stage may be bad. Check
the tubes. Touch the grid again and if there is
still no response, the trouble may be located be-
tween the last point giving a response and the
tube that seems dead. If a stage is defective, re-
fer to the paragraph covering the stage under
test. (See sec. VIIL.) Trace the trouble to the
defective part or parts by resistance and voltage
checks.

20. Probable Causes of Failure

a. If the set is inoperative and the S meter
deflects when the dial is rotated, it may indicate
failure between the second detector and the audio
output stage. A check of the successive stages
beginning with the second detector may localize
the failure.

b. If the S meter does not deflect as the dial
is rotated and the fuse in the power supply is not
burned, a failure between antenna and the second
detector or improper power supply voltage input
may be indicated. Check voltage at input termi-
nal and test for defective stage.

c. Weak reception or partial deflection of the
S meter may be caused by too low screen or plate
voltages, shorted bypass capacitor in the plate,
or return screen circuits, or a short in the SEN-
SITIVITY CONTROL. A check of the plate
and screen voltage in the r-f stages, first detector,
and 1-f stages, and a check of the SENSITIVITY
control for an open circuit may correct this.

d. Distorted reception may be due to a shorted
grid capacitor or a shorted coupling capacitor in
the audio stages. To locate the defective audio

stage use headphones with a (.01-mf capacitor
in series with one lead and ground the other lead.

e. Noisy reception and fading may be caused
by a faulty contact in the SENSITIVITY or the
AUDIO GAIN control, defective tubes, near-
end life of batteries, faulty connections, or a de-
fect in the antenna system.

f. Heavy hum in the output may be caused by
an open or partially shorted filter capacitor, or
defective choke coil in the power supply, or im-
proper line voltage frequency.

9. The following parts may burn out if listed
capacitors are shorted.

(1) Radio Receiver BC-779-B.

Shorted May burn out

C6 4

C10 R8

C18A R15
C19A R17
C20A R21
Cc27 R35
43 R47
C53 R51

(2) Radio Receiver BC-794-B.

Shorted May burn out
C18A R15
C19A R17
C20A R21
Cc27 R35
C43 R47
C53 R51
C57 Tuning coils for frequency
set on dial
C58 Tuning coils for frequency

set on dial

(3) Radio Receiver BC-1004- C.

Shorted May burn out

C6 R4

C10 RS

C18A R15
CI19A R17
C20A R21
c27 R35
C43 R47
C53 R51

21.  Audio Circuit Check

The audio circuit can be checked by using an
audio-signal generator connected to the PHONO
terminals at the rear of the receiver, and a
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speaker attached to the SPKR terminals. For an
a-f output voltage check, substitute an a-c¢ volt-
meter with a resistance of 1,000 ochms per volt, for
the speaker. Set controls as shown below:

Control Setting
SENSITIVITY Maximum
AUDIO GAIN Maximum
SIG-MOD-CW CwW
AVC-MANUAL MANUAL
LIMITER OFF
CRYSTAL FILTER OFF
SEND-REC SEND
BAND WIDTH 3

a. Turn on the audio signal generator and in-
ject a 400-cycle note into the audio circuit. A
clear loud tone should be heard. To check the
circuit for proper output voltage, adjust the sig-
nal generator output for a 0.3 volt signal and con-

ONR®,

nect it to the receiver. The receiver output should
be approximately 50 v (4 watts). These values
are not critical.

b. If the audio output is below normal, re-
place V13, V14, V15, and V16 in turn and test
as shown above after each tube substitution. If
this does not correct the condition, see para-
graphs 42 through 57 for information on the in-
dividual stages and test all parts of the faulty
stage.

22. Signal Tracing Analysis and Chart
(fig. 21)

Signal tracing is a quick and effective method
of locating a defective stage. A signal of vari-
able strength for a standard receiver output is

injected into each stage, starting from the third

() -
C

7N\
v-16 v-i5
GRID CAP
GRID GAP
GRID CAP
PIN 4
PIN 4
, '
TEST e I ST
ANTEN RF ISTIF|2NDIF] 3RDIF
POINT NAISTRF| 2D DETECR *100 OHMS TOTAL
SIGNAL IMPEDANCE FOR
IOMC IOMC IOMC | 465KC [ 465 KC | 465 KC | 465 KC
FREQUENCY ANTENNA INPUT
GENERATOR 2,800 - | 50,000~
OUTPUT IN |05-10 (L= 4, ]6-16 25-60 |180-540 6.200 100,000
MICROVOLTS
SIGNAL 0l mf GRID OF OUTPUT
GENERATOR CAPACITOR STAGE METER

ALL READINGS TAKEN ACROSS A 600 OHM LOAD FROM SPKR TERMINALS.

Figure 21.
24

TL 17310

Signal tracing analysis chart.
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i-f and working forward to the antenna. Set the
controls as shown below :

Control Setting
SENSITIVITY Maximum
AUDIO GAIN Maximum
SIG-MOD-CW CwW
AVC-MANUAL MANUAL
LIMITER OFF
CRYSTAL FILTER OFF
SEND-REC REC
BAND WIDTH 3

Minimum and maximum signal voltages and gen-
erator frequency per stage are given in figure 21
for a standard output of 4 watts (50 v). An r-f
signal generator is used and s not coupled di-
rectly to the grid but is applied through a 0.1-mf
capacitor, as shown in the block diagram at the
bottom of the chart. If the applied signal within
the limits given in the chart does not give a
4-watt (50v) receiver output across a 600-ohm
load, the stage is not giving proper gain. Re-
place the tube, realign the receiver, and retest.
If the stage is still abnormally low, check for
a faulty component by referring to the voltage
and resistance data and description of component
parts in paragraphs 42 through 57, for each in-
dividual stage.

23. Measuring Individual Stage Gain

The gain per stage may be computed by apply-
ing a fixed-strength signal to the third i-f stage
of sufficiently high voltage to give a receiver out-

put reading. See the ratios listed below. The
ratios listed are those of the voltage applied to
the preceding stage to that applied to the stage
under test to obtain a given output from the re-
ceiver. The third i-f is computed against an in-
put of 300,000 microvolts to the second detector
for a 4-watt (50-v) output. Apply the signal in
succession, from the third i-f stage to the antenna.
The signal (400 cps, 30 percent modulated) fre-
quency should be the same for each stage as
shown in figure 21.

Stage Ratio
3di-f 4:1
24 i-f 17:1
1st i-f 14:1
Mixer 7:1
2d r-f 3:1
ist rf 5:1
Antenna 4:1

24. Moistureproofing, Fungiproofing, and
Refinishing

When the recelver has met the minimum test
requirements (par. 27) and is functioning prop-
erly, see TB SIG 13, 7 March 1944, and process
the equipment as directed. Straighten out all
dents in the case before replacing the cover.
Touch up all scratches with wrinkle black enamel.
Clean the nameplate and retouch the background
where necessary. Refinish the front panel with
gray metal primer, or lusterless gray air-drying
or baking enamel,
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SECTION Vil
FINAL TESTING

25. General

After the receiver has been moistureproofed and
fungiproofed, it is necessary to make the final
tests outlined in this section to be sure that the
receiver meets the minimum standards required
of Signal Corps class A equipment. In doing so,
the repairman will have accomplished the pri-
mary purpose of this manual. The following tests
are described.

Beat-frequency oscillator.

Calibration accuracy.

Sensitivity (modulated signal).

Signal plug noise to noise ratio.

Sensitivity (c-w signal).

Selectivity (without crystal).

Selectivity (with crystal).

Image rejection ratio.

I-f rejection ratio.

A-V-C characteristic.

Power output to speaker (modulated sig-
nal).

Power output to speaker (c-w signal).

Power output at phone jack.

26. Alignment Check

Although the receiver was correctly aligned dur-
ing the repair procedure, a recheck of this align-
ment is required after moistureproofing and
fungiproofing has been completed. Check align-
ment with procedure outlined in paragraphs 17
and 18.

27. Test Conditions

a. Unless otherwise specified, all the tests out-
lined shall be made with the panel controls, or
switches, set as follows:

Control Setting
CRYSTAL SELECTIVITY | OFF
PHASING ON ARROW
BAND WIDTH 3
LIMITER OFF
AVC-MANUAL AVC
SENSITIVITY 10
BAND SPREAD 100
MOD-CW MOD
AUDIO GAIN 6
SEND-REC REC
BEAT OSCILLATOR 0
OFF-ON ON
MAIN TUNING AS DESIRED
S METER MAXIMUM INDICATION
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b. If the receiver meets voltage and resistance
requirements and appears to be properly aligned
but still fails to meet the minimum requirements
of a test, the conditions shown in the following
table should be checked as possible sources of
trouble. In all cases the test equipment should be
checked for accuracy before using in a test, and
for a correct hook-up to the receiver. A check
should be made to be sure the power supply is de-
livering proper power to the receiver.

Test Possible trouble causes
Beat-frequency oscillator __| Does not oscillate at the i-f
frequency on the zero
setting.
Calibration accuracy ______ Signal generator used in

aligning not correctly
calibrated. Alignment off,

Low emission of tubes or
alignment off.

Sensitivity

Microphonic tubes. Un-
grounded shields.

Signal plus noise to noise___

Selectivity_________________ I-f aligninent off.

Image and i-f rejection_____ Interstage coupling leads
too long. Leads not prop-
erly spaced.

Ave characteristic ________ Alignment off.

Power output _____________ Low emission of tubes.

Alignment off.

c. Use a crystal calibrator to supp'y an r-f in-
put for the calibration accuracy test. A signal
generator of correct frequency and which is capa-
ble of producing an r-f voltage modulated 30 per-
cent at 400 cps is to be used on all other tests re-
quiring an r-f input to the antenna.

d. Apply all r-f input signals to the receiver
through a 100-ohm dummy antenna.

e. Measure all output voltages with an output
meter across a 600-ohm load.

f. All values given are based on the use of
Power Supply RA-84-( ).

g. (See fig. 22 for a block diagram of the test
set-up.)

28. Beat-Frequency Oscillator

a. Apply an unmodulated signal from an r-f
signal generator to the dummy antenna of the
receiver being tested.
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oUTPUT TERMINAL
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Figure 22. Block diagram of test set-up.

b. With continuous-wave (c-w) reception a
zero beat should occur when the BEAT OSCIL-
LLATOR control is set at 0.

e. Slowly rotate the BEAT OSCILLATOR
control to both sides of the 0 point. An equal
deviation from the 0 point to each side of it will
result in an equal audio frequency on each side
of 0. If this should not be the case, it is proba-
ble that the control knob and pointer assembly
is not correctly centered on the control shaft.

d. If a zero beat should not be obtainable at
all, or is not centered at the 0 point, trouble is
indicated in the i-f stages or in the bfo circuit.

29. Calibration Accuracy

a. Connect a suitable crystal calibrator with
100-ke and 1,000-kc secondary frequency stand-
ard (accurate to 0.01 percent) to receiver under
test as shown in figure 22.

b. Inject a signal from the calibrator at each
of the low-, middle-, and high-frequency points
of each band. Obtain an audible tone with the
use of the BEAT FREQUENCY control.

e. Dial calibration shall be within 1.5 percent
of perfect accuracy.

d. A probable cause of inaccurate dial calibra-
tion is the use of an off-calibration signal gen-
erator during alignment.

30. Sensitivity, Modulated Signal

a. Apply a 30-percent modulated signal from

the r-f signal generator to the antenna terminals
of the receiver through a dummy antenna.

b. Make tests at low-, middle-, and high-fre-
quency points of each band.

¢. Minimum requirements:

Input Frequency Output across 600-ohm load
5 mv*____| 2040 me____ . 17.3 volts
2 mv*____| all other bands__. 17.3 volts

* myv = microvolts

31. Signal Plus Noise-to-Noise Ratio

a. GenEraL. This test is most conveniently
made in conjunction with the sensitivity test of
paragraph 30.

b. After each portion of each band is tested in
accordance with paragraph 30, turn off the modu-
lation of the signal generator and obtain the fol-
lowing minimum output meter readings.

Input " Frequency Output across 600-ohm load
5 omv¥____. 2040 me .. 8.6 volts (2:1 ratio)
2 mve____. 10-20me_ . __ . 8.6 volts (2:1 ratio)
2 mv¥____ all other bands__ 5.7 volts (3:1 ratio)

* mv = mierovolts

32. Sensitivity, C-W Signal

a. Apply a c-w signal from the r-f signal
generator to the antenna terminals of the re-
ceiver through a dummy antenna and adjust
BEAT OSCILLATOR to produce a 1,000-cycle

tone.
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b. Make tests at low-, middle-, and high-fre-
quency points of each band.
¢. Minimum requirements:

MICROVOLTS

Input I'requency l Output acrcss 600-ohm load
15mv*___| 20-40me________| 17.3 volts
0.6 mv*___| all other bands___ 17.3 volts

*mv = mierovolts

INPUT (MODULATED 30% AT 400 CPS) TO PRODUCE

6 MILLIWATTS OUTPUT
SENSITIVITY ADJUSTED FOR | MILLIWATT OF NOISE

WITH CARRIER UNMODULATED

- ° INPUT THROUGH 100 OHMS AF GAIN AT 3 (APPROX)
® o
z
— o A \\_—/\
=
U —-/ w, —_— TN
QO =
°
§ L]
2o

100 KC 500 KC IMC 5MC IO MC 20 MC’

SIGNAL. FREQUENCY TLI7286

Figure 23. Sensitivity chart.

33. Selectivity without Crystal

a. Set the controls to the standard test setting
of paragraph 27 except that the AVC-MANUAL
control is to be set to MAN and the AUDIO
GAIN at maximum.

b. Test the subject receivers at the following
test frequencies.

Receiver Test
frequency
Radio Receiver BC-T79-A and -B__________ 380 ke
Radio Receiver BC-7T94-A and -B__________ 1,300 ke
Radio Receiver BC-1004-A, -B, -C, and -D_ 590 ke
Radio Receiver R-129/U___________________ 540 ke

¢. Apply a 100-microvolt, r-f signal at the test
frequency given for the receiver under test. Modu-
late the test signal 400 cps.

d. Adjust the SENSITIVITY control to ob-
tain a reading of 17.3 volts on the output meter.

e. Increase the strength of the test signal from
100 to 1,000 microvolts (10 times test signal) and
check band width against the table in step f be-
low. Then increase to 100 times and again to
1,000 times the test signal strength and check
the band width.

/. Minimum requirements:

Input signal strength Band width
10x (1,000 mv#*) 3.5toTke
100x (10,000 mv*) Below 12 ke
1,000x (100,000 mv*) Below 18 ke

* mv = microvolts
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g. DETERMINATION OF BAND WinTH. (1). When
steps @ to d above have been completed and the
test signal strength is increased 10 times in ac-
cordance with step described in ¢ above, the out-
put meter should register a decided increase in
output voltage.

(2) Turn the r-f signal to either side of the
test frequency. The output voltage should drop.
When the output voltage drops to exactly 17.3
volts the signal generator frequency at that point
is the band width limit on one side of the test
frequency.

(3) Turn the r-f signal in the reverse direction
until the band width limit on the other side is
reached. This will be when the output voltage
passes through its peak and drops to exactly 17.3
volts again.

(4) The difference between the frequency on
each side of the resonant frequency is the band
width in ke or me.

34. Selectivity with Crystal

a. This test is made in the same manner as the
test without crystal in paragraph 83 except for
the following :

(1) Change the CRYSTAL SELECTIVITY
control from OFF to the 4 position.

(2) Apply a 10,000 microvolt r-f signal at the
test frequency given for the receiver under test in
table of paragraph 33. Modulate the test signal
400 cps—30 percent.

b. The total band width shall be less than 5 ke.
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for a particular test frequency. For example,
with a test frequency of 2,500 ke this would be
5 microvolts times 9,000 (9,000 to 1) or 45,000
microvolts. This increased signal generator out-
put must not result in a receiver output of more
than 17.3 volts (500 mw). Be sure that the re-
ceiver SENSITIVITY control is not disturbed
after it has been set for a 17.3-volt output from
a 5-microvolt input.

36. |I-F Frequency Rejection Ratio

. Mintmum REQUIREMENTS :

—
e e R

TIMES INPUT AT RESONANCE

B,

3

'--1--\
[ ——————)

bt
4]
s

[

=23 -20 =153 -10 -8 O +35 +10 +I53 420 +23

KILOCYCLES OFF RESONANCE TLIT298
Figure 24. Selectivity chart.

35. Image Rejection Ratio

o. MinimuMm REQUIREMENTS :

Test frequency in kilocycles Tiejection ratio
200 100,000 to 1
400 100,000 to 1
1,160 100,000 to 1
2,500 9,000to 1
5,000 3,000 to 1
10,000 800 to 1
20,000 200to 1
40,000 30to 1

b. Test. (1) Conditions. Same as paragraph

27 except for following controls:
AVC-MANUAL on MAN.
AUDIO GAIN on Maximum,

(2) Procedure. Adjust the signal generator
for the desired r-f test signal. Set the signal
generator for a 5-microvolt signal, modulated at
400 cps. Tune the receiver to resorance at the
test signal frequency. Adjust the receiver SEN-
SITIVITY control for an output of 17.3 volts
(500 mw). Increase the frequency of the test
signal 930 kec (twice the i-f frequency). Mul-
tiply the original 5-microvolt signal generator
cutput by the rejection ratio given in the table

Test frequency in kilocycles Rejection ratio

200 and down 100,000 to 1
400 100 to 1
540 100 to 1
1,250 and up 100,000 to 1

b. Test. (1) Conditions. Same as paragraph
27 except for the following control settings:
AVC-MANUAL on MAN.
AUDIO GAIN on maximum
(2) Procedure. Adjust the signal generator for
the desired r-f test signal. Set the signal generator
for a 5-microvolt signal, modulated at 400 cps.
Tune the receiver to resonance at the test signal
frequency. Adjust the receiver SENSITIVITY
control for an output of 17.3 volts (500 mw).
Tune the signal generator to 465 ke. Multiply
the original 5-microvolt signal generator output
by the rejection ratio for a particular test fre-
quency. This increased signal generator output
must not result in a receiver output of more than
17.3 volts (500 mw).

37. A-V-C Characteristic

a. ConpiTION. Same as paragraph 27.

b. Testr. (1) Apply a 5-microvolt, 2.5-me r-f
signal, modulated at 400 cps, through the 100-
ohm dummy antenna of the receiver and tune
the receiver to resonance.

(2) Adjust AUDIO GAIN for a 10-volt out-
put.

(3) Increase the input signal from 5 to 50,000
microvolts.

(4) The output should not increase to more
than 50 volts.

38. Power Output with Modulation
(to Speaker)
a. Conprrions. Same as paragraph 27, with
the exception of the following settings:
AVC-MANUAL on MAN,
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SENSITIVITY on maximum
AUDIO GAIN on maximum
b. Test. Apply a 1,000-microvolt, 2.5-mc¢ r-f
signal, modulated at 400 cps, through the 100-ohm
dummy antenna to the receiver. The voltage
output should not be less than 77 volts.

39. Power Output, C-W Operation
(to Speaker)

a. ConpiTions. Same as paragraph 27, with

the exception of the following control settings:
AVC-MANUAL on MAN.
AUDIO GAIN on maximum
MOD-CW on CW

b. Trst. (1) Apply a 1,000-microvolt, 2.5-me
r-f signal, modulated at 400 cps, through the
100-ohm dummy antenna to the receiver and tune
the receiver to resonance.

(2) Adjust the BEAT OSCILLATOR con-
trol to the plus 1 or minus 1 position (approxi-
mately 1,000-cycle tone).

(3) Adjust the SENSITIVITY control for
maximum output.

(4) The output should not be less than 54
volts.

40. Power Output at Phone Jack
a. CoxprTioNs. (1) Same as paragraph 27, ex-
cept for the following control settings:

AVC-MANUAL on MAN.
AUDIO GAIN on maximum

(2) Measure the output at the phone terminals
across an 8,000-ohm resistive load.

b. Test. (1) Apply a 1,000-microvolt, 2.5-me
r-f signal, modulated at 400 cps, through the
100-ohm dummy antenna to the receiver and
tune the receiver to resonance.

(2) Adjust the SENSITIVITY control for
an output of 17.3 volts across the 600-ohm out-
put.

(3) Measure the voltage developed across the
8,000-ohm load.

(4) The output should be at least 8.3 volts.

41. Operational Test

The radio receiver should be given an opera-
tional test utilizing its regular power supply.
The operational test is one to ascertain that the
unit is properly functioning. It is a listening
test on received signals from a radio transmitter.
Signals received by the set under test should be
clear and intelligible. Extraneous noises, inter-
mittent, or microphonic conditions should not
be present when the set under test is either tapped
several times with a padded mallet to simulate
vibration, or is operated on a vibrating table.
See paragraph 16 for other details of opera-
tional test.
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SECTION VIl
INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

42. General

a. Purrose or Dara. The material in this
section is presented as an aid in quickly tracing
trouble to a specific component part after it has
been localized to a particular stage by signal
substitution, signal tracing, or other means out-
lined in the foregoing sections of this manual.
The circuit features of each stage are described
and differences in the component parts of various
models indicated. Voltage and resistance meas-
urements and a schematic and parts list for each
individual stage are included to provide a handy
and ready reference for repairs and part replace-
ment at the point at which trouble is finally
located.

b. Vourace AND RESISTANCE MEASUREMENTS.
(1) All voltage and resistance measurements
given in this section are to be obtained with re-
ceiver controls set as shown below.

Control Setting
SENSITIVITY 0
AUDIO-GAIN 0
SENSITROL-MOD-CW cw
SEND-REC REC
LIMITER ON
AVC-MANUAL MANUAL

(2) All resistance measurements are made be-
tween terminals and chassis.

(3) Terminals 1 and 2 of all sockets are at
zero potential with respect to the chassis.
" (4) All voltage readings shown are based on
an a-c line voltage, exactly equal to the primary
tap on the power transformer.

(5) All d-c¢ readings are based on the use of
a meter with a resistance of 1,000 ohms per volt.

(6) A tolerance of = 10 percent from values
given is acceptable.

¢. Parts List Funcrion Numser. Although
the function of each component part and its
placement on the schematic diagram for each
of the subject receivers is so nearly identical that
the same schematic can be used for all models,
there are differences in the electrical value of
some component parts due to differences in fre-
quency coverages and differences in the mechani-

cal construction of a few parts. To enable the
repairman to take full advantage of this simi-
larity of function and schematic, a column has
been added to each individual stage parts list
headed Function No. All component parts per-
forming the same function in various receivers
have been given a function number which re-
mains the same for each receiver. The use of
the function number column provides the re-
pairman with instant and complete information
regarding the differences among various models.
It also provides a link between commercial super
pro receivers and their Signal Corps equivalents
(table I) which permits the use of this manual
for repairing and overhauling super pro receivers,
many of which are used by the Signal Corps but
do not have official nomenclature.

43. First R-F Stage VI

a. Circuir Fearures. The antenna is coupled
to the grid of VI through an input transformer
with an untuned primary and a tuned secondary.
There is an electrostatic shield between the pri-
mary and secondary to prevent capacitive cou-
pling between the antenna circuit and any part of
the tuned secondary. This arrangement results
in substantially pure inductive coupling only,
and permits full advantage to be taken of a bal-
anced transmission line lead-in. The impedance
of the input circuit averages approximately 100
ohms throughout the tuning range of the re-
ceiver.

b. Circurr Drrrerences. (1) The B positive
plate supply is series fed to the plates of VI in
Radio Receivers BC-779-( ) and BC-1004-( ).

(2) The B positive plate supply is shunt fed
to the plates of VI in Radio Receiver BC-794—( )
through r-f choke L.35. It is coupled to the tuned
circuit of the second radio frequency through
the fixed capacitor C57. This arrangement keeps
plate voltage off the tuned impedance interstage
coupling circuits of the 20-40 mc band.

(3) The differences in electrical values due to
varying frequency bands are readily apparent in
the parts list.
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¢. Parts List For First R-r Stage V1.
Fux&cot.ion BC-779 | BC-794 | BC-1004 Sisgtr:)%lk(f\%? S Name of part and description Function

1 ClA ClA Cl1A R CAPACITOR: variable; air; in- | 1st r-f grid tuning.
tegral part of tuning unit.

2 C2A C2A C2A S CAPACITOR: variable; air; in- | 1st r-f grid band spread.
tegral part of tuning unit.

3 C3 C3 C3 3D9620 CAPACITOR: fixed; mica; 600 | 1st r-f grid coupling.
mmf + 109 ; 300 vdcw.

4 Cc4 C4 C4 3DA10-124 CAPACITOR : fixed ; paper; 10,000 | 1st r-f grid by pass.
mmf + 20%—109% ; 600 vdew

5 C5 C5 c5 3DA10-124 CAPACITOR : fixed ; paper ; 10,000 | 1st r-f screen bypass.
mmf + 209%-—109% ; 600 vdcw

6 C59 C59 CH9 ——e CAPACITOR : variable ; mica trim- | Trimmer for L6.
mer ; 3-30 mmf ; part of L6.

T C60 C60 C60 R CAPACITOR : variable ; mica trim- | Trimmer for L7.
mer; 3-30 mmf; part of LT7.

8 Ceél — C61 —— CAPACITOR : variable; mica trim- | Trimmer for LS.
mer; 3-30 mmf; part of LS8.

8 — Cc98 . e CAPACITOR ; variable ; mica trim- | Trimmmer for L48.
mer; 4-36 mmf; part of 148,

o Cc62 — —_— I CAPACITOR : variable ; mica trim- | Trimmer for L9.
mer ; 540 mmf; part of L9.

9 — C61 __ e CAPACITOR ; variable ; mieca trim- | Trimmer for LS8.
mer; 3-30 mmf; part of LS.

9 — -— C90 e CAPACITOR : variable; mieca trim- | Trimmer for L39.
mer; 3-30 mmf; part of 1.39.

10 C63 _— — —— CAPACITOR : variable ; mica trim- | Trimmer for 110,
mer ; 540 mmf; part of L10.

10 — C102 —— — CAPACITOR : variable ; mica trim- | Trimmer for L52.
mer; 3-30 mmf; part of L52.

10 _— — Cco1 S CAPACITOR : variable ; mica trim- | Trimmer for 140.
mer ; 3-30 mmf; part of 140.

1 E1 E1 joil 2C4528.7/34 BOARD, terminal: two screw ter- | Antenna connections.
minals marked “A.”

12 1 1 L1 204528.3/10-3 | COIL, 1st r-f: antenna primary; | Antenna coupling.
1020 me.

13 L2 1.2 L2 2C4528.3/10-2 | COIL, 1st r-f: antenna primary; | Antenna coupling.
5-10 me.

14 L3 _— L3 204528.3/10-1 | COIL, 1st r-f: antenna primary; | Antenna coupling.
2.5-5 me.

14 —_— 147 — 204528.3/10-3 COIL, 1st r-f: antenna primary; | Antenna coupling.
20-40 me.

15 14 — - 204528.3/10-5 COIL, 1st r-f: antenna primary; { Antenna coupling.
200400 ke.

15 — L3 — 2C4528.3/10-1 | COIL, 1st r-f: antenna primary; | Antenna coupling.
2.5-5 me.

15 - - L37 2C4528.7/10-7 | COIL, 1st r-f: antenna primary; | Antenna coupling.
1,160-2,500 ke.

16 L5 __ — 2C4628.3/104 | COIL, 1st r-f: antenna primary; | Antenna coupling.
100-200 kc.

16 — 1L.37 . 2C4528.7/10-7 COIL, 1st r-f: antenna primary; | Antenna coupling.
1,160-2,500 ke.

16 — - 138 204528.7/10-6 | COIL, 1st r-f: antenna primary; | Antenna coupling.
540-1,160 ke.
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¢. Parts List ror First R-r Stace V1.—Continued

Funetion

No. BC-779 | BC-794 | BC-1004 Sift%%}{(f\f)&ps Name of part and description Function
s 16 L6 LG 2(C4528.3/8—+4 COIL, 1st r-f: grid; 10-20 mec, 1st r-f grid input.
18 L7 L7 L7 2C4528.3/8-3 COIL, 1st r-f: grid; 5-10 me. 1st vr-f grid input.
19 L8 - L8 2C4528.3/8-2 COIL, 1st r-f: grid; 2.5-5 mc, 1st r-f grid input.
19 . 148 o 2(4528.8/8-2 COIL, 1st r-f: grid; 2040 me. 1st r-f grid input.
20 1.9 - — 2C4528.3/8-6 COIL, 1st r-f: grid ; 200-400 kc. Ist r-f grid input.
20 __ 1.8 . 2C4528.3/8-2 COIL, 1st r-f: grid; 2.5-5 me. 1st r-f grid input.
20 __ u 1.39 2C4528.7/8-8 COIL, 1st r-f: grid; 1,160-2,500 ke. | 1st r-f grid input.
21 110 - — 204528.3/8-5 COIL, 1st r-f: grid ; 100-200 ke. 1st r-f grid input.
21 . L52 . 2C4528.8/8-1 COIL, 1st r-f: grid; 1,250-2,500 ke. | 1st r-f grid input.
21 __ . L40 204528.7/8-7 COIL, 1st r-f: grid; 540-1,160 ke. 1st r-f grid input.
22 R1 R1 Ri 3Z6750-17 RESISTOR, fixed: metalized: 1st r-f grid coupling.
500,000 ohms =+ 10%; 1/3 w.
23 R2 R2 R2 37Z6610-7 RESISTOR, fixed: metalized ; Ist r-f grid filter.
10,000 ohms + 10%; 1/2 w.
24 R3 R3 R3 374526 RESISTOR, fixed : metalized ; ist r-f screen filter,
2,000 ohms =+ 10%; 1/2w.
25 SWI1A | SW1A | SW1A | ____ SWITCH, rotary : 10-pole, 5 Antenna switching.
positions, 5 sections ; integral
part of tuning unit.
26 SW1B SW1B SW1B J— SWITCH, rotary: 10-pole, 5 1st r-f grid switching.
positions, b sections ; integral
part of tuning unit.
27 V-1 V-1 V-1 2T86 TUBE, electron: JAN-6KT. ist r-f amplifier.
28 X-1 X-1 X-1 27.8795.12 SOCKET, tube: standard octal; Socket for V1.
molded bakelite,
29 . ChT . 3K2030133 CAPACITOR, fixed: silver mica; 1st r-f plate coupling.
300 mmf, = 29 ; 500 vdcw.
30 __ L35 . N COI1,, choke: 5 pi universal; ce- 1st r-f plate coupling.

ramie core 2.1 mh; 35 ohms de
resistance.
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Figure 25. Radio Receiver BC-779-B, schematic diagram of first r-f stage.
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Figure 27. Radio Receiver BC-1004~C, schematic diagram of first r-f stage.

44, Second R-F Stage V2
The subject receivers differ in the following re-
spects:

a. Prate Decourring FruTer. A plate decou-
pling filter consisting of resistor R4 and capaci-
tor C6 is present in Radio Receivers BC-779-B
and BC-1004-C but is not included in the BC-
794-B.

b. Series Dampine Resistor. A series damp-
ing resistor (R57) is inserted in the secondary
coil (142) of the 540- to 1,160-kc band in Radio

Receiver BC-1004-C. This resistor reduces the
@ of the r-f transformer and provides less side-
band cutting, especially at the low-frequency end
of the band. Resistor R57 is not present in Radio
Receivers BC-779-B and BC-794-B.

¢. Coupning Staces. In Radio Receiver BC-
794-B, this stage is coupled to the preceding
stage through capacitor C57 and coil L49 on the
20- to 40-mc band. All other frequency bands
of the subject receivers use conventional r-f
transformer coupling.
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d. Parts List For SeEconD R-F STace V2.

Function | Bc-779 | BC-794 | BC-1004 Signal Corps Name of part and description TFunction
No. stock No.
31 C1B C1B C1B R CAPACITOR, variable: air, in- 2d r-f grid tuning.
tegral part of tuning unit.
32 C2B C2B C2B o CAPACITOR, variable: air, in- 2d r-f grid band spread.
tegral part of tuning unit.
33 Ccé - C6 3DA10-124 CAPACITOR, fixed: paper; Plate decoupling filter,
10,000 mmf + 209%—10%;
600 vdew.
34 C7 C7 C7 3D9620 CAPACITOR, fixed: mica; 600 2d r-f grid coupling.
mmf * 109%:; 300 vdew.
35 C8 C8 C8 3DA10-124 CAPACITOR, fixed: paper; 2d r-f grid bypass.
10,000 mmf + 209,—10%;
600 vdew.
36 C9 C9 C9 3DA10-194 CAPACITOR, fixed: paper; 2d r-f screen bypass.
10,000 mmf + 209,—10%;
600 vdew.
37 C64 C64 Ce4 S CAPACITOR, variable: mica trim- | Trimmer for L11.
mer ; 3-30 mmf ; part of L11.
38 C65 C65 C65 —_—e CAPACITOR, variable: mieca trim-| Trimmer for L12.
mer ; 3-30 mmf; part of L12.
39 C66 —— ces | .- CAPACITOR, variable: mica trim-| Trimmer for L13.
mer ; 3-30 mmf; part of L13.
39 — C99 . ——— CAPACITOR, variable: mica trim- [ Trimmer for L49
mer ; 4-16 mmf; part of L49
40 C67 -— - —— CAPACITOR, variable: mica trim- | Trimmer for L14.
mer ; 540 mmf; part of L14.
40 - C66 . —_—— CAPACITOR, variable: mica trim- | Trimmer for L13.
mer ; 3-30 mmf ; part of L13.
40 - - C92 — CAPACITOR, variable: miea trim- | Trimmer for L41,
mer ; 3-30 mmf ; part of L41.
41 Cc68 —_— —— —— CAPACITOR, variable: mica trim- ;| Trimmer for L15.
mer ; 5-30 mmf; part of L15,
41 — C103 . —_ CAPACITOR, variable: mica trim- | Trimmer for L53.
mer ; 3-30 mmf; part of L53.
41 - - Co3 —_ CAPACITOR, variable: mica trim- | Trimmer for L42.
mer; 3-30 mmf; part of 142,
42 Li1 L11 Li1 2C4528.3/5+4 COIL, 24 r-f: transformer; 2d r-f grid input.
10-20 mc.
43 L12 Li2 Li2 2C4528.3/5-3 COIL, 24 r-f: transformer; 2d r-f grid input.
5-10 me.
L13 — L13 204528.3/5-2 COIL, 24 r-f: transformer; 2d r-f grid input.
2.5-5 me.
44 . 149 —_— 204528.8/5-2 COIL, 24 r-f: transformer; 2d r-f grid input.
2040 mec.
45 L14 - — 2C4528.3/5-6 COIL, 24 r-f: transformer; 2d r-f grid input.
200400 ke.
45 - 13 — 2C4528.3/5~-2 COIL, 24 r-f: transformer; 2d r-f grid input.
2.5-6 me,
45 i . L41 2C4528.7/5-8 COIL, 24 r-f: transformer; 24 r-f grid input.
1,160-2,500 kc.
46 L15 - — 2(04528.3/5-5 COIL, 2d r-f: transformer; 24 r-f grid inpuf.
100-200 ke.
46 - L53 _— 2C4528.8/5-1 COIL, 24 r-f: transformer; 2d r-f grid input.
1,250-2,500 kc.
46 — - 142 204528.7/5-7 COIL, 24 r-f: transformer; 24 rf grid input,
540-1,160 ke.
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FOR SECOND R-r Stage V2.—Continued

F “;‘f“ BC-779 | BC-794 | BC-1004 Sft’(‘)‘;:ff\;’: ps Name of part and deseription Function
L ¢4 — 1.35 _— 3C308+4 COIL, radio, rf: choke; 2.1 mh; Plate r-f choke.
35 ohms d-e resistance.
48 R4 _— R4 374526 RESISTOR, fixed : metalized; Plate decoupling filter.
2,000 ohms =+ 10%; i/2w.
49 R5 RS R5 376750 RESISTOR, fixed : metalized; Grid coupling.
500,000 ohms =+ 10%; 1/3 w.
50 RG R6 R6 3Z6610-7 RESISTOR, fixed: metalized ; Grid filter.
10,000 ohms + 10%; 1/2 w.
51 R7 R7 R7 374526 RESISTOR, fixed: metalized ; Screen fuster.
2,000 ohms + 10%; 1/2 w.
52 - - R57 376002-1 RESISTOR, fixed: wire-wound ; L42 selectivity control.
20 ohms =+ 10%; 1/2w.
53 SWiC | SWI1C | SWIC | . SWITCH, rotary ; 10 pole, 5 posi- 1st r-f plate, 2d r-f grid.
tions, 5 sections; integral part
of tunipg unit.
54 V2 v2 v 2T86 TUBE, electron: JAN-GKT. 2d r-f amplifier.
55 X2 X2 X2 278795.12 SOCKET, tube:’'standard octal ; Socket for V2,
molded -bakelite.
56 _— C57 __ 3K2030133 CAPAGITOR, fixed: silver mica; Plate coupling.
300 mmf + 2% ; 500 vdcw.
2ND RF
— foz-8 V-
—
- - T =
E £ I3 x E ‘F
3 8 g. O E g g ¢
@ b " °9 S
L5 g L4 N e R =4 PO, Lol
L () o | - ——
EL&iE ELIEL I i
oO—O0—0—0—=C
S [ - e
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Ol mi T Z é/ ﬁ[ ’I j/ 0+8
— c-7
c-8 R- =600 mmt
2,000~ Ol mf 500,000, OHMS] mm
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JAN-6K7]
R-7 =a—{VT-86)
SW-4 2,000 OHMS %
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&2 E4 l Oimt| =~
SW-4 AT AVC/60000 - =
U 5(1?35? ’\'/'8?_75 SW-4 AT MAN-5!5000
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Pigure 28. Radio Receiver BC-779-B, schematic diagram of second r-f stage.
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Figure 29. Radio Receiver BC-194—B, schematic diagram of second r-f stage.
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45. First Detector Stage V3

a. Circurr Fearures. The injection grid is
coupled to the h-f oscillator cathode. The de-
sired i-f voltage (465 kc) is selected and ampli-
fied by the tuned resonant circuit consisting of
capacitor C21 and transformer I1.26.

b. Circurr Dirrerences. (1) A plate decou-
pling filter consisting of resistor R8 and capaci-
tor C10 is present in Radio Receivers BC-779-B
and BC-1004-C but is not included in the BC-
794-B.

(2) A series damping resistor R58 is inserted

in the secondary coil (L42) of the 540- to 1,160-ke
band in Radio Receiver BC-1004-C. This resis-
tor reduces the Q of the r-f transformer and pro-
vides less side-band cutting, especially at the low-
frequency end of the band. Resistor R58 is not
present in Radio Receivers BC-779-B and BC-
794-B.

(3) In Radio Receiver BC-794-B, this stage
is coupled to the preceding stage through capaci-
tor C58 and coil L50 on the 2040 mc band. All
other frequency bands of the subject receivers use
conventional r-f transformer coupling,
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rorR First DETECTOR STAGE V3.

31R1-3BC-132

Fu’&‘i{ion BC-779 | BC-794 | BC-1004 Sisgt‘(‘)’z}{(f\?gf’s Name of part and description Function

57 C1C C1C C1C — CAPACITOR, variable: air; in- 1st detector grid tuning.
tegral part of tuning unit.

58 C2C Cc2C C2C — CAPACITOR, variable: air; in- 1st detector grid tuning.
tegral part of tuning unit.

59 C10 - C10 3DA10-194 CAPACITOR, fixed: paper; 10,000 | Plate decoupling filter.
mmf + 20%—10% ; 600 vdew.

60 C11 11 Cl11 3D9620 CAPACITOR, fixed : mica ; 600 Signal grid coupling.
mmf 4 10% ; 300 vdew.

61 Ci12 C12 C12 3DA10-124 CAPACITOR, fixed: paper; 10,000 | Signal grid bypass.
mmf 4 209%—10% ; 600 vdew.

62 C13 C13 C13 3K2091032 CAPACITOR, fixed: silver miea; Oscillator grid coupling.
95 mmf 4+ 2% ; 500 vdew.

63 | Cl4 cl4 Cl4 3DA1D-124 CAPACITOR, fixed: paper; 10,000 | Screen bypass.
mmf + 209%—10% ; 600 vdcw.

64 — C58 — 3K2030133 CAPACITOR, fixed: silver mica; Pl j
300 mmf + 29%; 500 vdew. ate coupling.

65 C69 C69 C69 — CAPACITOR, variable: mica trim- | mpyj for L1
mer ; 3-30 mmf ; part of L16, rimmer for L16.

66 C70 C70 C70 ——— CAPACITOR, variable: mica trim- | for L17.
mer ; 3-30 mmf ; part of L17. rimmer for L17

67 C71 — C71 S CAPACITOR, variable : mica trim- | my
mer ; 3-30 mmf ; part of L18. rimmer for L18.

68 - C100 — —— CAPACITOR, variable : mica trim- | mpj for L
mer ; 4-16 mmf; part of L50. rimmer for L50.

69 C72 — —_ —— CAPACITOR, variable : mica trim- | pyj for L19.
mer 5-40 mmf ; part of L19. rimmer for 119

69 —_— C71 — —_ CAPACITOR, variable: mica trim- | i s for L1
mer 3-30 mmf; part of L18. immer for L18.

69 - - C9%4 _—_ CAPACITOR, variable: miea trim- | Tpimmer for L43.
mer 3-30 mmf ; part of L43. ! ror

70 C73 - _— —_— CAPACITOR, variable: mica trim- | Trimmer for L20.
mer 540 mmf ; part of L20.

70 - C104 - — CAPACITOR, variable: mica trim- | Trimmer for L54.
mer 3-30 mmf ; part of L54.

70 - -— C95 —— CAPACITOR, variable: mica trim- | Trimmer for L44.
mer 3-30 mmf ; part of L44.

71 L1i6 L16 L16 2C4528.3 /54 COIL ASSEMBLY : transformer; | 1st detector grid input.
10-20 me.

72 Li7 117 L17 2C4528.3/5-3 COIL ASSEMBLY" transformer; | ist detector grid input.
5-10 me.

73 L18 - L18 204528.3 /5~2 COIL ASSEMBLY: transformer; | 1st detector grid input.
2.5-5 mec.

T4 __ L50 - 2C4528.8/5-2 COIL ASSEMBLY : transformer; | 1st detector grid input.
2040 mc.

75 L19 - — 2C4528.3 /5-6 COIL ASSEMBLY: transformer; | 1st detector grid input.
200-400 ke.

75 — L18 - 2C4528.3 /5-2 COIL ASSEMBLY: transformer; | 1st detector grid input.
2.5-5 mec,

75 - - 143 2C4528.7/5-8 COIL ASSEMBLY: transformer; | 1st detector grid input.
1,160-2,500 kc.

76 L20 — — 2C4528.3 /5-5 COIL ASSEMBLY: transformer; | 1st detector grid input.
100-200 ke.
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¢. Parrs List ror First DETECTOR STAGE V3.—Continued

F““NC:.ion BC-179 | BC-794 | BC-1004 Sisgtr(l)%lk(lf&);‘.ps Name of part and description Function
76 -— L54 — 204528.8/5-1 COIL ASSEMBLY : transformer; | 1st detector grid input.
1,250-2,500 kc.
76 — -— L44 2C4528.7/5-7 COIL ASSEMBLY : transformer; | 1st detector grid input.
540-1,160 kc.
77 — L36 — —— COIL, r-f choke: 2.1 mh; 35 omhs | Plate r-f choke.
de resistance.
78 RS __ - 374526 RESISTOR, fixed: metalized; Plate decoupling filtei
2,000 ohms + 10%; 1/2 w.
79 R9 R9 R9 3Z6750-17 RESISTOR, fixed: metalized ; Signal grid coupling.
500,000 ohms + 10%; 1/3 w.
80 R10 R10 R10 3Z6610-7 RESISTOR, fixed: metalized ; Signal grid filter.
10,000 ohms + 10%; 1/2 w.
81 R11 R11 Ri11 3Z6650-77 RESISTOR, fixed: metalized ; Oscillator grid coupling.
50,000 ohms - 10%; 1/3 w.
82 R12 R12 R12 3Z6625-3 RESISTOR, fixed: metalized; Screen filter.
25,000 ohms + 10%; 2w.
8 SwiD | SW1D | SW1D |____ SWITCH, rotary: 10 pole, 5 posi- 2d r-f plate, 1st detector
tion, 5 section. grid.
- - R58 3Z6002-1 RESISTOR, fixed: wire-wound; Selectivity control for
20 ohms + 10%; 1/2w. L44.
85 V3 V3 V3 2T87 TUBE, electron: JAN-6LT7. ist detector.
86 X3 X3 X3 27.8795.12 SOCKET, tube: standard octal; Socket for V3.
molded bakelite.
ist DET
— fc2c ve
— T
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Figure 31. Radio Receiver BC-779-B, schematic diagram of first detector stage.

TL 17288
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Figure 33. Radio Receiver BO-1004-C, schematic diagram of first detector stage.
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46. High-Frequency Oscillator Stage V4

a. Circurr Fearures. The oscillator circuit is
a modified Hartley circuit with tube V4 connected
as a triode. The plate, screen, and suppressor
grids are tied together and bypassed to ground
through capacitor C16. The cathode is tapped
into the oscillator tuning coil well down on the
windings. The oscillator output is taken from the
cathode and applied to the injection grid of the
first detector V3. This method minimizes oscil-
lator frequency changes caused by reaction from
the first detector signal grid circuit.

b. Circuir DrirrereNces. (1) No fixed series
padding capacitor is used on the 20- to 40-mc

band of Radio Receiver BC-794-B. A fixed series
padder is used on all other bands and on all bands
of Radio Receivers BC-779-B and BC-1004-C.

(2) Proper oscillator tracking is accomplished
on the 100- to 200-ke and 200- to 400-ke bands of
the BC-779-B with the use of variable padding
capacitors C87 and C86. These two capacitors are
not present on any other frequency bands.

¢. Vourace MeasureMENTS. The voltage meas-
urements taken at pins 3, 4, and 5 of tube V4
vary widely with different tubes and dial settings.
A variation of 20 percent is acceptable for these
voltages.

43



T.O. 31R1-3BC-132

d. Parts List ror HicH-FrEQUENCY OsciLLaTor V4.

Fut&%in" BC-770 | BC-794 | BC-1004 Sisgtf;%L(f\Qg}’s Name of part and description Function
87 C1D C1D C1D —_— CAPACITOR, variable: air; in- | Oscillator grid tuning,
tegral part of tuning unit.
88 c2D C2D C2D . CAPACITOR, variable: air; in- Oscillator grid band
tegral part of tuning unit. spread.
89 C15 C15 C15 204528.7 CAPACITOR, fixed: silver mica; | Oscillator grid coupling.
50 mmf + 29, ; 500 vdew.
90 C16 C16 C16 31DA10-124 CAPACITOR, fixed: paper; Plate bypass.
10,000 mmf 4 209% — 10%;
600 vdew.
91 C74 C74 C74 S CAPACITOR, variable: air trim- | Trimmer for L21.
mer ; 4-28 mmf ; part of L21.
92 C75 C75 C75 e CAPACITOR, variable: air trim- | Trimnmer for L22,
mer ; 4-28 mmf ; part of 122,
93 C76 C76 C76 S CAPACITOR, variable: air trim- | 'Crimmer for 1.23.
mer ; 4-28 mmf ; part of 1.23.
93 - C101 - ——— CAPACITOR, variable: air trim- | Trimmer for L51.
mer ; 4-25 mmf ; part of L51.
94 cr7 — — ——e CAPACITOR, variable: air trim- | Trimmer for L45.
mer ; 4-28 mmf ; part of L45.
04 - C76 —— ——— CAPACITOR, variable: air trim- { Trimimer for 123.
mer ; 4-28 mmf; part of 1.23.
94 —_— — C96 U CAPACITOR, variable: air trim- | Trimmer for 1.45.
mer ; 4-28 mmf ; part of L45.
95 C78 o _— R CAPACITOR, variable: air trim- | Trimmer for 1.25,
mer ; 4-28 mmf ; part of L1.25.
95 _— C105 — —— CAPACITOR, variable: air trim- | Trimmer for L55.
mer ; 4-28 mmf; part of L55.
95 —_— _— Cco7 N CAPACITOR, variable: air trim- | Trimmer for 146.
mer; 4-28 minf; part of L46.
96 C79 C79 C79 e CAPACITOR, fixed: metal clad Series padder for L21,
. “toothpick” ; 4,800 mmf + 5% ;
500 vdew.
97 C80 C80 C80 ——— CAPACITOR, fixed: metal clad Series padder for L22.
“toothpick” ; 2,400 mnmf + 5%:;
500 vdew.
98 C81 _— C81 —— CAPACITOR, fixed: metal clad Series padder for 123,
“toothpick”; 1,220 mmf + 5%;
500 vdew.
99 C82 - — N CAPACITOR, fixed : silver mica ; Fixed series padder for
122 mmf = 2% ; 500 vdew. L24.
99 _— C81 — R CAPACITOR, fixed: metal clad Series padder for 1.23.
“toothpick” ; 1,220 mmf =+ 5% ;
500 vdew.
99 — . C88 —— CAPACITOR, fixed : silver mica ; Series padder for L45.
275 mmf =+ 2% ; 500 vdew.
100 C83 _ __ —_—— CAPACITOR, fixed: silver mica; Fixed series padder for
70 mmf + 2% ; 500 vdew. 1.25.
100 - C88 _— ——— CAPACITOR, fixed : silver mica; Series padder for 1.45.
522 mmf + 2% ; 500 vdew.
100 — —— C89 N CAPACITOR, fixed : silver mica; Series padder for 146.
275 mmf =+ 29, ; 500 vdew.
101 C84 — _ R CAPACITOR, fixed: silver mica; | Fixed parallel trimmer
36 mmf =+ 3% ; 500 vdew. for L24.
102 C85 — e CAPACITOR, fixed: silver mica; { Fixed parallel trimmer

61 mmf + 2% ; 500 vdew.

for L25.
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d. Parrs Tast ror HigH-Frequency OscinLator V4.—Continued

F“gﬁ}f"“ BC-779 | BC-194 | BC-1004 SXSgt%aclk(l{?gPS Name of part and deseription Function

103 C86 - — - CAPACITOR, variable: air; 444 | Variable series padder
mmf; part of L24, for 1.24,

104 C87 —_— — —— CAPACITOR, variable: air; 444 Variable series padder
mmf; part of L25, for L25.

105 .21 121 .21 2C4528.3/94 COIL ASSEMBLY : transformmer; | Oscillator grid input.
10-20 me.

106 .22 1.22 1.22 2C4528.3/9-3 COIL ASSEMBLY : transformer; | Oscillator grid input.
5-10 me.

107 1.23 . 1.23 2C4528.3/9-2 COIL ASSEMBLY : transformer; | Oscillator grid input.
2.5-5 me.

107 __ L51 - 204528.8/9-2 COIL ASSEMBLY : transformer; | Oscillator grid input.
2040 me.

108 1.24 __ __ 2C4528.3/9-6 COIL ASSEMBLY : transformer; | Oscillator grid input.
200400 kc.

108 - 1.23 - 204528.3/9-2 COIL ASSEMBLY : transformer; | Oscillator grid input.
2.5-5 me.

108 . —— L45 2C4528.7 /9-8 COIL ASSEMBLY : transformer; | Oscillator grid input.
1,160-2,500 ke.

109 .25 . — 2C4528.3 /9-5 COIL ASSEMBLY : transformer; | Osecillator grid input.
100-200 ke.

109 . 55 —— 2(4528.8 /91 COIL ASSEMBLY : transformer; | Oscillator grid input.
1,250-2,500 kc.

109 - __ 146 20C4528.7 /97 CO1L ASSEMBLY : transformer; | Oscillator grid input.
540-1,160 ke.

110 113 R13 R13 37665077 RESISTOR, fixed: metalized ; Oscillator grid coupling.
50,000 ohms + 10%; 1/3 w.

111 R14 it R14 3766122 RESISTOR, fixed : metalized ; Oscillator plate filter.
12,000 ohms * 10%; 2 w.

112 SW1K | SW1kK SWIE | ____ SWITCH, rotary : 10 pole, 5 posi- Oscillator grid and
tion, 5 section. cathode,

113 V4 V4 V4 2T86 TUBE, electron: JAN 6J7. H-f oscillator.

114 X4 X4 X4 27Z8795.12 SOCKET, tube: standard octal ; Socket for V4.
molded bakelite.
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Figure 34. Radio Receiver BC-779-B, schematic diagram of high-frequency oscillator stage.
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Figure 35. Radio Receiver BC-794—B, schematic diagram of high-frequency oscillator stage.
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a. Crircurr Fratures. The quartz crystal filter
(Y1) couples the first detector to the first ampli-
fier (V5). When the CRYSTAL SELECTIV-
ITY switch (57) is set at the OFF position, the
crystal (Y1) is short-circuited and signal volt-
ages present in the secondary of the first i-f
coil (I.26) are imposed directly upon the con-
trol grid of the first i-f amplifier tube. At any
other setting of switch 57, the quartz crystal is
in the circuit. It acts as an extremely high-im-
pedance, series-tuned circuit, interposed between
the secondary of coil 126 and the first i-f grid

T.GC. 31R1-3BC-132
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Figure 36. Radio Receiver BC-1004-C, schematic diagram of high-frequency oscillator stage.
47. First I-F Stage V5 circuit (L27 and C33). This high impedance

constitutes the load into which the crystal works.
Selectivity is varied by altering the impedance
of the parallel tuned circuit. This is accom-
plished by adding resistance R42, R43, R44, and
R45 in series with coil 1.27 and capacitor C33.
As this series resistance is increased, the over-all
selectivity of the filter is also increased. The first
i-f amplifier tube is a pentode of the remote cut-
off, or supercontrol type.

b. Circurr Drirrerences. There are no circuit
differences among the subject receivers, They
are all identical in this stage.
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¢. Parts Lisr ror First I-r Stace V5.

31R1-3BC-132

Signal Corps

Fugﬁ)t.ion BC-779 | BC-794 | BC-1004 e Nl Name of part and description Function
115 T1 T1 T™ 2C4528.7/63 TRANSFORMER ASSEMBLY : Varying selectivity.
variable selectivity.
116 c21 Cc21 c21 3K2012133 CAPACITOR, fixed: silver mica; 1st detector plate tuning.
120 mmf + 2% ; 500 vdew.
117 Cc22 22 Cc22 3D9100-64 CAPACITOR, fixed: silver mica; Crystal filter plate ¢oil
100 mmf + 5% ; 500 vdcw. center tapping.
118 Cc23 C23 C23 3D9100-64 CAPACITOR, fixed: silver mica ; Crystal filter plate coil
100 mmf =+ 5% ; 500 vdcw. center tapping.
119 C32 C32 C32 R CAPACITOR, variable: air; 2-6 Crystal filter phasing.
mmf,
120 C33 C33 Cc33 3D9025-2 CAPACITOR, fixed: silver mica; 1st i-f grid tuning.
85 mmf + 29% ; 500 vdcw.
121 C34 C34 C34 3DA10-124 CAPACITOR, fixed: paper; 10,000 | 1st i-f grid bypass.
mmf + 20 % —10% ; 600 vdcw.
122 C35 C35 C35 —— CAPACITOR, variable: mica trim- { Crystal filter phasing
mer; 1.5 mmf-5 mmf. trimmer.
123 1.26 L26 126 - COIL, i-f transformer ; iron dust 1st detector plate.
core.
124 L27 L27 27 — COIL, i-f transformer ; iron dust 1st i-f grid.
core.
125 R42 R42 R42 376002-3 RESISTOR, fixed: wire-wound; Crystal selectivity control.
25 ohms =+ 10%; 1/2w.
126 R43 R43 R43 37600513 RESISTOR, fixed: wire-wound ; Crystal selectivity control.
50 ohms =+ 10%; 1/2 w.
127 R44 R44 R44 376030-8 RESISTOR, fixed: metalized ; 300 | Crystal selectivity control.
ohms =+ 5%; 1/2w.
128 R45 R45 R45 374526 RESISTOR, fixed : metalized ; 2,000 Crystal seleetivity control.
ohms * 10%; 1/2 w.
129 SW7 SWT SwW7 3799035 SWITCH, wafer: 6 positions. Crystal filter selectivity.
130 Y1 Y1 Y1 . CRYSTAL UNIT, quartz; reso- Variable selectivity filter.
nator type; 465 kc + 5 ke.
131 C18A C18A C18A 3DAS0-51 CAPACITOR, fixed : paper in metal | 1st detector plate bypass.
case; 3X0.05 mf 4 20% — 10%;
600 vdew.
132 C18C C18C C18C 3DA50-51 CAPACITOR, fixed : paper in metal | 1st i-f screen bypass.
case; 3X0.05 mf + 20% — 10% ;
600 vdew,
133 R15 R15 R15 374526 RESISTOR, fived : metalized ; 2,000{ 1st detector plate filter.
ohms + 10% . 1/2w.
134 R16 R16 R16 374526 RESISTOR, fixed : metalized ; 2,000| 1st i-f screen filter.
ohms + 10%; 1/2 w.
135 V5 V5 V5 2786 TUBE, electron: JAN-6KT, 1st i-f amplifier.
136 X5 X5 X5 27.8795.12 SOCKET, tube: standard octal ; Socket for V5.

molded bakelite.
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Figurc 837. Radio Receivers BC-T79-B, BC-79}-B, and BC-100}~C, schematic diagram of first i-f stage.

48. Second I-F Stage V6

a. Circurr Features. The second i-f trans-
former (T2) has a tuned primary as well as a
tuned secondary. The secondary coil is fixed in
position, while the primary coil is mounted on
slide rods and can be moved back and forth with
respect to the secondary, thus changing the de-
gree of inductive coupling. They are tuned by

means of air-dielectric variable capacitors C36
and C37. The grid coil L29 is tapped for con-
nection to the control grid of the second i-f ampli-
fier tube V6. This tap is located approximately
1/10 of the total turns up from the low potential
end of the coil.

b. Circurr DirrereNces. The second i-f stage
V6 is identical in all the subject receivers.
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¢. Parts List For SECOND R-F STAGE V6.

Function | BC-779 | BC-794 | BC-1004 | Signal Corps Name of part and description Function
No. stock No.
137 T2 T2 T2 204528.7/5-1 TRANSFORMER ASSEMBLY : Varying selectivity.
variable selectivity.
138 C36 C36 C36 —— CAPACITOR, variable: air; 100 1st i-f plate tuning.
mmf,
139 C37 C37 Cc37 ——— CAPACITOR, variable: air; 100 24 i-f grid tuning.
mmf.
140 L28 128 L28 —— COIL, transformer: 1st i-f plate.
141 L29 L29 L29 —— COIL, transformer: 24 i-f plate.
C19A C19A C19A 3DA50-51 CAPACITOR, fixed: paper in 1st i-f plate bypass.
142 metal case 3 X 0.05 mf 4 20%
—10% ; 600 vdew.
143 C19B C19B C19B 3DA5S0-51 CAPACITOR, fixed: paper in 2d i-f grid bypass.
metal case 3 X 0.05 mf + 20%
—10% ; 600 vdew,
144 C19C C19C C19C 3DA50-51 CAPACITOR, fixed: paper in 2d i-f grid screen bypass.
metal case mf + 20% —10%:;
600 vdew.
145 R17 R17 R17 374526 RESISTOR, fixed : metalized ; 2,000{ 1st i-f plate filter.
ohms -+ 10%; 1/2w.
146 K18 R18 R18 376610-7 RESISTOR, fixed : metalized ; 24 i-f grid filter.
10,000 ohms + 10%; 1/2w.
147 R20 R20 R20 374526 RESISTOR, fixed : metalized ; 2,000| 2d i-f screen filter.
ohms 4 10%; 1/2w.
148 V6 V6 veé 2T117 TUBE, electron: JAN-6SKT. 24 i-f amplifier.
149 X6 X6 X6 27.8795.12 SOCKET, tube: standard octal; Socket for V6.
molded bakelite.
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Figure 38. Radio Receivers BC-179-B, BC-79}-B

, and BO-1004-C, schematic diagram of second i-f stage.
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49. Third I-F Stage V7

a. Circurr Feartures. The third i-f trans-
former (T3) has a tuned primary as well as a
tuned secondary. The secondary coil is fixed in
position, while the primary coil is mounted on
slide rods and can be moved back and forth with
respect to the secondary, thus changing the degree
of inductive coupling. They are tuned by means

¢. Parts List For THIrD R-F StaGE V7.

of air-dielectric variable capacitors C38 and C39.
The grid coil L31 is tapped for connection to the
control grid of the third i-f amplifier tube V6.
This tap is located approximately 1/10 of the
total turns up from the low potential end of the
coil.

b. Circurr Dirrerences. The third i-f stage
V7 is identical in all the subject receivers.

Name of part and description Funetion

' Signal

Function | BC-779 | BC-794 ‘ BC-1004 1 ignal Corps

150 T3 T3 T3 2C4528.7/5-1

151 C38 C38 C38 e

152 C39 C39 C39 e

153 L30 L30 1.30 —

154 L31 L31 L31 R

155 C20A C20A C20A 3DAS0-51

156 C20B C20B C20B 3DA5S0-51

157 C20C C20C C20C 3DA50-51

158 R21 R21 R21 874526

159 R22 R22 R22 376610-7

160 R23 R23 R23 376650-15

161 V7 V7 V7 2T117

162 X7 X7 X7 27.8795.12

TRANSFORMER ASSEMBLY:

CAPACITOR, variable: air; 100
mmf,

CAPACITOR, variable: air; 100
mmf.

COIL, transformer.
COIL, transformer.

CAPACITOR, fixed : paper in
metal case 3 X 0.05 mf + 20%
—109%:-; 600 vdcw.

CAPACITOR, fixed : paper in
metal case 3 X 0.05 mf | 20%
—10% ; 600 vdew,

CAPACITOR, fixed : paper in
metal case 3 X 0.05 mf 4 20%
—109% ; 600 vdew.

RESISTOR, fixed : metalized ;
2,000 ohms 4 10%;1/2w.

RESISTOR, fixed: metalized;
10,000 ohms + 10%; 1/2 w.

RESISTOR, fixed: metalized;
50,000 ohms 4 10%; 1/2w.

TUBE, electron: JAN-6SKZ7.

SOCKET, tube: standard octal ;
molded bakelite.

Varying selectivity.

2d i-f plate tuning.

3d i-f grid tuning.

2d i-f plate.
3d i-f grid.
2d i-f plate bypass.

84 i-f grid bypass.

3d i-f sereen bypass.

24 i-f plate filter.
3d i-f grid filter.
3d i-f screen filter.

3d i-f amplifier.
Socket for V7.
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Figure 839. Radio Receivers BC-779-B, BC-79}-B, and BC-1004~C, schematic diagram of third i-f stage.

50. Second Detector Stage V8

a. Circurr Fearures. The second detector
(V8) is a twin diode with both plates connected
in parallel and likewise both cathodes. The i-f
input is obtained from the untuned secondary of
coil 182 in transformer T4, in the plate circuit of
the third i-f amplifier V7. The diode load resis-
tance total is 475,000 ohms and is divided into
two approximately equal parts. One part, 250,
000 ohms (R30), is placed between the parallel
cathodes and the ground and is bypassed (for i-f)

by a 50-mmf capacitor ((C26). The other part,
925,000 ohms, is between the low potential end
of the secondary and ground, and is made up of
100,000 ohms (R48), 75,000 ohms (R24), and
50,000 ohms (R25). The 100,000-ohm resistor
(R48), together with two 50-mmf capacitors (C44
and C45), constitute a filter to prevent i-f volt-
ages from reaching the 50,000-ohm resistor (R25)
and the audio gain control (R26).

b. Circurr Dirrerences. The second detector
stage V8 is identical in all the subject receivers.
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¢. Parts LisT ror SEcoNnDp DETECTOR STAGE V8.

F“’I:I‘i)t_i‘m BC-779 | BC-794 | BC-1004 Sisgtlz)ézlk%);ps Name of part and description Function
163 T4 T4 T4 2C4528.7/62 TRANSFORMER ASSEMBLY: 2d detector input.
fixed selectivity.
164 C40 C40 C40 P CAPACITOR, variable: air; 100 3d i-f plate tuning.
mimf,
165 C41 Cc41 41 3DIO005E5 CAPACITOR, fixed: mica; 5.5 B-f oscillator coupling.
mmf 4+ 10% ; 500 vdew.
166 Cc42 C42 Cc42 3DA5S0-55 CAPACITOR, fixed: paper; 50,000 | Noise limiter tuning.
mmf + 209% —109% ; 600 vdcw.
167 C43 C43 43 3DA10-124 CAPACITOR, fixed: paper; 10,000 | 3d i-f plate bypass.
mmf 4 20% —109% ; 600 vdcw.
168 C44 C44 C44 204528.7 /4-2 CAPACITOR, fixed: mica; 50 24 detector r-f bypass.
mmf 4+ 10% ; 500 vdew.
169 C45 C45 45 2C4528.7 /4-2 CAPACITOR, fixed: mica ; 50 2d detector r-f bypass.
mmf + 10% ; 500 vdew.
170 L32 L32 1.32 — COIL, transformer. 2d detector input.
171 R47 R47 R47 374526 RESISTOR, fixed: metalized ; 3d i-f plate filter.
2,000 ohms + 10%; 1/2 w.
172 R48 R48 R48 3Z6700-6 RESISTOR, fixed: metalized; 2d detector diode load.
100,000 ohms + 10%; 1/2 w.
RESISTOR, fixed: metalized; Noise limiter timing.
173 R49 R49 R49 376801-1 1 megohm + 10%; 1/2 w.
174 C26 C26 C26 2C4528-7/4-2 CAPACITOR, fixed: mica; 50 2d detector cathode
mmf 4 10% ; 500 vdew. bypass.
175 R30 R30 R30 3767252 RESISTOR, fixed: metalized; 2d detector cathode
250,000 ohms + 10%; 1/2 w. biasing.
176 v8 V8 V8 2T90 TUBE, electron: JAN-6HS6. 24 detector.
177 X8 X8 X8 278795.12 SOCKET, tube: standard octal; Socket for V8.

molded bakelite.
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Figure 40. Radio Receivers BC—779-B, BC-794-B, and BC-1004—C, schematic diagram of second delector stage.

51. Noise-Limiter Stage V9

a. Circuir FEaTURES. The limiter tube (V9)
is a class B twin triode with its two grids and
two plates connected in parallel to secure the
lowest possible impedance. When the LIMITER
switch (SW5) is closed, the relative potentials
of cathodes, grids, and plates of V9 depend on
the d-c current flowing in the load circuit of the
second detector. The potential of the grids of
V9 is controlled by the filter consisting of resistor

54

R49 and capacitor C42. The time constant of
this combination (1/20 sec) is long enough to
prevent the grids of V9 from following the
carrier variations due to normal modulation and
yet short enough to follow the variations due to
fading. This arrangement provides automatic
adjustment of the noise-limiter circuit for widely
different carrier levels at the second detector.
b. Circurr Dirrerenxces. The noise limiter
stage V9 is identical in all the subject receivers.
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¢. Parts List ror Noise-LIMITER StacE V9.

P ti _ . n Si, 1C i
ml:Zco. on | BC-779 | BC-794 | BC-1004 gt?)%k b?({ps Name of part and description Function
178 R24 R24 R24 374541 RESISTOR, fixed: metalized; 2d detector diode load.
75,000 ohms + 10%; 1/2 w.
179 R25 R25 R25 376650-10 RESISTOR, fixed: metalized; 2d deteetor diode load.
50,000 ohms + 10%; 1/2 w.
180 R31 R31 R31 2C4528.6/19 RESISTOR, fixed: wire-wound ; Noise limiting heater
4 ohms + 10%; 5 w. dropping.
181 SW5 SW5 SW5 27.9900-3 SWITCH, rotary snap: SPST. Noise limiter switch.
182 V9 V9 V9 2796 TUBE, electron: JAN-6NT7. Noise limiter.
183 X9 X9 X9 27.8795.12 SOCKET, tube: standard octal; Socket for V9.
molded bakelite.
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R-25 R-24
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1 (o »R-30
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0 VOLTS
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REMOVED FROM SOCKET)
4.AC VOLTS TL 17292

Figure 41. Radio Receivers BC-179-B, BC-194-B, and BC-1004-C, schematic diagram of noise limiter stage.
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52. Beat-Frequency Oscillator Stage V10

a. Cmcurr Fratures. The beat-oscillator tube
(V10) and associated oscillator circuit (T5) pro-
vide an i-f voltage of approximately 465 kc.
When introduced into the second detector cir-
cuit by means of capacitor C41, this voltage mixes
with the i-f signal being delivered to the de-
tector from the third i-f stage. The mixture or
heterodyning of these two similar frequencies

results in a “beat” or difference frequency in the
output of the second detector. The beat-fre-
jquency oscillator (bfo) is switched into the cir-
cuit by throwing the SIGNAL-MOD-CW switch
(SW3) to CW position.

b. Crrcurr DiFrerences. The beat-frequency
oscillator stage V10 is identical in all the subject
receivers.

¢. Parts Last vor BEaT-FREQUENCY OscrLLATOR STAGE V10.

Name of part and description

Function

Function | BC-779 | BC-794 | BC-1004 s‘f&ﬂ%’.{”
184 T5 T5 TS5 2C4528.7/9
185 C46 Cc46 C46 ——

186 C47 Cc47 C47 —_

187 c48 C48 C48 3K2091032
188 c49 Cc49 c49 3D9620
189 Cc50 C50 C50 3D9100-64
190 1.33 133 L33 —_

191 R50 R50 R50 378700-6
192 C17 C17 C17 3DA250-39
193 Cc27 Cc27 c27 3DAS0-55
194 R33 R33 R33 3767504
195 R34 R34 R34 376650-10
196 R35 R35 R35 374528
197 SwW3 sSw3 SW3 3799001
198 V10 V10 V10 27116

199 X10 X10 X10 27.8795.12

TRANSFORMER : 465 ke
oscillator assembly.

CAPACITOR, variable: air; 100
mmf.

CAPACITOR, variable: air; 9
mmf.

CAPACITOR, fixed : silver mica;
95 mmf 4 2% ; 500 vdew.

CAPACITOR, fixed: mica ; 600
mmf =+ 10% ; 300 vdcw.

CAPACITOR, fixed : mica ; 100
mmf +-59% ; 500 vdcw.

COIL, transformer.

RESISTOR, fixed: metalized;
100,000 ohms -+ 10%; 1/2 w.

CAPACITOR, fixed: paper; 0.25
mf 4+ 20% —10% ; 600 vdcw.

CAPACITOR, fixed: paper;
50,000 mmf + 20% ; —10% ;
600 vdcw.

RESISTOR, fixed: metalized;
500,000 ohms 4 10%; 1/2 w.

RESISTOR, fixed: metalized ;
50,000 ohms + 10%; 1/2w.

RESISTOR, fixed: metalized ;
5,000 ohms =+ 10%; 1/2 w.

SWITCH, rotary snap; DPST.
TUBE, electron: JAN-6SJ7.

SOCKET, tube: standard octal;
molded bakelite.

B-frequency oscillator.
B-frequency oscillator.

B-frequency oscillator
pitch control.

B-frequency parallel
padder.

B-frequency oscillator
feedback.

B-frequeney grid
coupling.

B-frequency oscillator
tuning,

B-frequency oscillator
grid leak.

Extra a-v-c timing for cw.

B-frequency oscillator
plate bypass.

B-frequency oscillator
screen dropping.

B-frequency oscillator
plate dropping.

Oscillator plate and
screen filter.

Modulation—-CW switch.
B-frequency oscillator.
Socket for V10.
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Figure 42. Radio Receivers BC-179-B, BO-194-B, and BC-1004-C, schematic diagram of beai-frequency
oscillator stage V10.
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53. A-V-C Circuit, VI1 and V12, Including
Bias Supply and Sensitivity Meter Circuit

a. Circuir Features. (1) A-V-C Amplifier
and rectifier. The a-v-c amplifier tube V11 is a
pentode. The a-v-c rectifier V12 is a class B, twin
triode. The control grid of V11 is connected in
parallel with the control grid of the third i-f
amplifier V7, which is driven from the tap on
secondary coil L31 of transformer T8. Trans-
former T6 in the a-v-c circuit has a tuned pri-
mary and closely coupled, untuned secondary
(L34). The untuned secondary is connected to
both diode plates of V12, and to the diode load
composed of R53, R54, and R55. Control volt-
age is obtained from the high end of resistor
R53 and connected to the AVC-MANUAL
switch (SW4), through an i-f filter consisting of
resistor R52 and bypass capacitor C56. Ampli-
fier i-f voltages present in the plate circuit of
V11 are impressed on the a-v-c rectifier tube V12
by means of T6.

(2) A4-V-C System with S8 meter. The S
meter is included in the a-v-c circuit when switch
SW4 is set for AVC. It is connected in shunt
with the 1,000-ohm potentiometer R41, which is
in series with the a-v-c diode load so that some
of the rectified d-c current flows through the
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meter. The setting of R41 controls the degree
of meter deflection and is usually adjusted to
produce a reading of S-9 on a 50-microvolt sig-
nal at 3.5 mc. When so adjusted, a change of
one S number on the meter indicates a change in
signal strength of approximately two to one.

(3) Automatic volume control for C-W re-
ception. For c-w reception, a longer time con-
stant is obtained by adding a 0.25-mf capacitor
(C17) in parallel with the 0.05-mf capacitor
(C56). This extra timing capacitor (C17) is
automatically added to the a-v-c system when
the SIGNAL-MOD-CW switch (SW3) is tuned
to CW. The low potential end of the a-v-c recti-
fier diode load and the parallel cathodes of the
diode itself are returned to the —3 volt point
on the C bias voltage divider. This provides the
minimum recommended grid bias for the con-
trolled r-f and i-f amplifier tubes (V1, V2, V5,
and V6), without regard to any negative bias
furnished by the diode V12.

b. Circurr Drrrerences. The a-v-c, bias sup-
ply, and S meter circuits are identical in Radio
Receivers BC-779-B, BC-794-B, and BC-1004-C.
Radio Receiver BC-1004-D does not contain the
sensitivity meter M1. In all other respects it is
the same as the BC-1004-C.
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¢. Parts List For A-v-c Circuir, V11 aAnp V12, INcLupinG B1as SuppLy AND SENSITIVITY

MeteR CIrculr.

FunNL;t:ion BC-779 | BC-794 | BC-1004 Sisgt’("%lkgé’gf’s Name of part and description Funection
200 Té T6 T6 204528.6/8 TRANSFORMER ASSEMBLY : AVC diode input.
fixed selectivity.
201 C51 C51 C51 N CAPACITOR, variable: air; 100 AVC amplifier plate
mimnf, tuning.
202 C52 52 C52 N CAPACITOR, fixed: paper; AVC r-f bypass.
5,000 mf 4 20% —10% ;
500 vdew.
203 C53 C53 C53 3DA10-124
CAPACITOR, fixed: paper; 10,000 | AVC amplifier plate
mmf + 209% —10% ; 600 vdew. bypass.
204 CH4 C54 Ch4 3DA10-124 CAPACITOR, fixed: paper; 10,000 | AVC r-f filter.
mmf 4+ 20% —10% ; 600 vdew.
205 C55 C55 C55 3DA10-124 CAPACITOR, fixed: paper; 10,000 | AVC r-f filter.
mmf + 20% —10% ; 600 vdew.
206 C56 C56 C56 3DAS0-55 CAPACITOR, fixed: paper; 50,000 | AVC timing.
mmf + 20% —10% ; 600 vdcw.
207 L34 L34 L34 — COIL, transformer: AVC diode input.
208 R51 R51 R51 374526 RESISTOR, fixed: metalized; AVC amplifier plate
2,000 ohm =+ 109%; 1/2w. filter.
209 R52 R52 R52 3Z6801-1 RESISTOR, fixed: metalized ; AVC timing.
1 megohm + 10%; 1/2 w.
210 R53 R53 R53 3766254 RESISTOR, fixed: metalized; AVC diode load.
25,000 ohms + 10%; 1/2 w.
211 R54 R54 R54 374528 RESISTOR, fixed: metalized; AVC diode load.
5,000 ohms + 10%; 1/2w.
212 R55 R55 R55 374528 RESISTOR, fixed: metalized: AVC diode load.
5,000 ohms + 10%; 1/2 w.
213 C18B C18B C18B 3DAB0-51 CAPACITOR, fixed: paper in Common grid return
metal case; 3 X 0.05 mf + 20% bypass.
—10% ; 600 vdcw.
214 C29 C29 C29 3DABH0-55 CAPACITOR, fixed: paper; 0.05 AVC amplifier screen
mf 4+ 20% —10% ; 600 vdew. bvpass.
215 C30 C30 C30 3DA50-39 CAPACITOR, fixed : paper; 25 3-volt C bias bypass.
mf + 20% —109% ; 600 vdew.
216 M1 M1 M1 2C4528.7/15 METER, 0-200 micro-amps. Tuning and S indicator.
217 R19 R19 R19 874542 RESISTOR, fixed : metalized: 2 AVC-MANUAL shunt.
megohms =+ 10%; 1/2 w.
218 R37 R37 R37 87:6650-15 RESISTOR, fixed: metalized; AVC amplifier screen
50,000 ochms + 10%; 1 w. filter.
219 R38 R38 R38 376030-8 RESISTOR, fixed: metalized; 300 | C bias voltage divider.
ohms + 5%; 1/2w.
220 R39 R39 R39 376170 RESISTOR, fixed: metalized; C bias voltage divider.
1,700 ohms =+ 5%; 1/2w.
221 R40 R40 R40 37Z6300-1 RESISTOR, fixed: metalized; C bias voltage divider.
3,000 ohms =+ 5% ; 1w.
222 R40 R40 R40 8763001 RESISTOR, iixed: metalized ;

3,000 ohms + 5% ; 3,000 ohms
+5%;1w.

C bias voltage divider.
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¢. Parts LisT ForR A-v-¢ Circulr, V11 anp V12, INcLUDING Bias SupPLY AND SENSITIVITY
Meter Circurr.—Continued

Function | gc779 | BC-794
No.

BC-1004

Signal Corps
stock No.

223 R41 R41

224 R56 R56

225 SW4 Sw4
226 vii vii
227 vi2 vi2
228 X11 X11

229 X12 X12

R41

R56

SwW4
Vil
vi2
X11

X112

Name of part and description

Funetion

27726813

27727016

3Z9900-6
27117
2790
278795.12

278795.12

RESISTOR, variable: carbon;
1,000 ohms + 20%,.

RESISTOR, variable: earbon;
50,000 ohms =+ 20%.

SWITCH, toggle: DPDT.
TUBE, electron: JAN-6SKZ7.
TUBE, electron: JAN-GHG.

SOCKET, tube: standard octal;
molded bakelite.

SOCKET, tube: standard oetal ;
molded bakelite.

S meter shunt.

Sensitivity r-f and i-f.

AVC—MANUAL.
AVC—amplifier.
AV(C—rectifier.
Socket for V11.

Socket for V12,

AVC CIRCUIT INCLUDING BiAS SUPPLY &

©o OHMS 10300 OHMS
O VOLTS =-1.5 VOLTS
20000 OHMS
<240 VOLTS

©0 OHMS
6.3 AC VOLTS

SENSITIVITY METER CIRCUIT

1000000 OHMS

e ——— .

—»E4

U |

o T 3x.05mf
E I R-19 l §a
—\/\V\/ & -4 300 OHMS 35,300 OHMS
Sp-sg 2000000 OHMS DA FZVoLTs -32 VoS
50,000 OHMS Sz vz
o ;m
R27
o
JAN-6H6] OO OHMS ®® 300 ums
 VI-90 | 63AC VOLTS ZWH¥W9@
= \ee
S
) 35300 OHMS
-3 T
e 32 VOLTS
TL 730

Figure 43. Radio Receivers BC-779-B, BC-79}-B, and BC-1004-C, schematic diagram of a-v-¢, bias supply,
and sensitivity meter circuit.
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AVC CIRCUIT INCLUDING BIAS SUPPLY 8 SENSITIVITY , METER CIRCUIT

o0 OHMS 10300 OHMS b e, P e o —_
O VOLTS =15 VOLTS
20000 OHMS
-240 VOLTS
OO OHMS

|
S
o voUTS 3
O OHMS 68,000 OHMS 3
63AC VOLTS ¥TI6 VOLTS §
_Q/" 3
| 8
sw-3 )}
—
=
1 R-18
C-18-8
) ° I T 3xo5mt
R-1 |
LAAA, LS
R-56 2000000 CHMS DA
50000 OHMS 8= V2
oOX
oZ @
R27 JAN-6HG
(VT-90)
; e

»R-129

E4

E4

e e e e e e —————

300 OHMS
-3.2 VOLTS

35300 OHMS
-3.2 VOLTS

35,300 OHMS
-3.2 VOLTS

TLI17290

Figure 4}. Radio Receiver BC-779-B, schematic diagram of a-v-c, bias supply, und sensitivity meter circuit.

54. First A-F Stage VI3

a. Cirourr Frarures. The first audio-frequency
(a-f) stage tube V13 is a triode. The grid of
the tube is connected to the moving arm of the
AUDIO-GAIN Control (R26) through a block-

grid of the next stage (a-f driver) by means of
capacitor C25, plate resistor R28, and grid leak

resistor R29.

ing capacitor (C24). The plate is coupled to the

¢. Parts List ror A-F Stace V13.

b. Crrourr Dirrerences. The first a-f stage
V13 is identical in all the subject receivers.

BC-1004

F“f‘cot.ion BC-779 | BC-794 Sisgtl(l)%'k(fé’g})s Name of part and deseription Function

230 24 24 c24 3DA20-50 CAPACITOR, fixed: paper; 0.02 1st a-f grid coupling.
mf 4+ 209% —10% : 600 vdew.

231 R26 R26 R26 2(4528.6/16 RESISTOR, variable: carbon; A-f gain control.
250,000 ohms =+ 209,

232 RrR27 R27 RrR27 3767504 RESISTOR, fixed: metalized ; 1st a-f grid coupling.
500,000 ohms 4 10%; 1/2w.

233 R28 R28 R28 37665015 RESISTOR, fixed: metalized ; 1st a-f plate coupling.
50,000 ohms =+ 10%; 1 w.

234 I Vi3 Vi3 Vi3 2T65 TUBE, electron: JAN-6C5. 1st a-f amplifier.

235 | X13 X13 X13 278795.12 SOCKET, tube: standard octal ; Socket for Vi3.

i molded bakelite.
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T, O.
1ST AF
sw2 €3
R-26
250,000 OHMS
’\{\/\/\, * R-24
o C-24
== 02 mf
R39-— AAAY;
R-27
500,000 OHMS
— |
T L
Vs
(V1-65)
JAN-6C5
AVAVAY,
R-28
50,000 OHMS
£4 c2s5
£0 OHMS
-32 VOUTS 00 OHMS
500,000 OHMS 6.3 ACVOLTS
o vorTs 00 OHMS
0 VOLTS
66,000 OHMS
+110 VOLTS TL 17287

Figure 45. Radio Receivers BC-779-B, BC-794-B, and
BC-1004-C, schematic diagram of first a-f stage.

55. A-F Driver Stage VI4

a. Circuir FeaTures. The a-f driver stage
V14 uses a pentode as a triode, by connecting the

¢. Parrs List ror A-r Driver Stace V14.

31R1-3BC-132

AF DRIVER e

G-25
o5 mf -

R-29
500000 OHMS

R-40 «— AAN

via
(VT-66)
JAN -6F6

-20 VOLTS

500000 QHMS
0 VOU

18,600 OHMS
+240VOLTS

18,600 OHMS
+240 VoIS TL 7288

Figure 46. Radio Receivers BC-179-B, BC-719/-B, and
BC-1004-C, schematic diagram of a-f driver stage.

plate and screen together. This tube drives the
output stage via the push-pull input transformer
T7.

b. Circurr Dirrerences. The a-f driver stage
V14 is identical in all the subject receivers,

Fugfé’t‘ion BC-779 | BC-794 | BC-1004 Sisgt%%}((%?({ps Name of part and description Funetion

236 Cc25 C25 C25 3DAB0-55 CAPACITOR, fixed: paper; 0.05 24 a-f grid coupling.
mf + 209, —10% ; 600 vdcw.

237 R29 R29 R29 3767504 RESISTOR, fixed: metalized; 2d a-f grid coupling.
500,000 ohms + 109%; 1/2 w.

238 Vi4 Vi4 Vi4 27166 TUBE, electron: JAN-GF6. 2d a-f driver amplifier.

239 X14 X14 X14 27.8795-12 SOCKET, tube: standard octal; Socket for V14,
molded bakelite.

56. A-F Output Stages VIS and V16

a. Circuir Features. The output circuit is a
push-pull arrangement using two pentodes (V15
and V16) connected as triodes. They are operated
as class AB, amplifiers. This means that grid
current flows during some part of the input cycle.
For a power output up to approximately 3 watts,
no grid current flows, and harmonic distortion is
negligible. Above 3 watts, and up to 10 watts
(maximum output), grid current increases stead-
ily, causing a corresponding increase in distor-
tion. The input transformer (T7) and the output
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transformer (T8) are similar in characteristics
and construction. The output transformer (T8)
has two secondary windings: a 600-ohm secondary
(4-5) for power output, and a secondary for
headphones (6-7) designed to deliver about 3
percent of the output power into an 8,000-ohm
resistive load when the 600-ohm secondary is
connected to a matching load. The turns, ratio,
and resistance of the headphone winding are
such that the power delivered to any load between
8,000 ohms and 80 ohms varies less than 6
decibels, and the power input to a 250-ochm load
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is only 2 decibels greater than that to a 4,000-
ohm load.
b. Circuir Dirrerences. The a-f output stages

V15 and V16 are identical in all the subject re-
ceivers.

1-3BC-132

57. Miscellaneous Parts

a. GenEraL. The parts listed in this para-
graph are not included in individual stage parts
lists but are necessary for the proper operation
and maintenance of the receivers.

e. Parrs List ror A-r OQurpur Staces V15 anp V16.
F ﬂgstion BC-779 | BC-794 | BC-1004 Signal Corps Name of part and description Function
o. stock No.
240 C28 €28 28 3DB40 CAPACITOR, fixed: dry electro- A-f output cathode
1ytic; 40 mf; 150 vdew. bypass.
241 J1 J1 J1 275534A JACK, telephone. For headphone plug.
242 R36 R36 R36 3Z6075-1 RESISTOR, fixed: wire-wound ; 3d a-f cathode bias.
750 ohms + 5% ; 10 w.
243 T7 T7 T7 279635-7 TRANSFORMER, a-f: push-pull Input transformer.
input.
244 T8 T8 T8 27/9632.66 TRANSFORMER, a-f: push-pull. | Output.
245 Vi5 V15 V15 2T66 TUBE, electron: JAN-GF6 3d a-f amplifier.
246 Vi6 V16 Vig 2766 TUBE, electron : JAN-6F6 3d a-f amplifier.
247 X15 X15 X15 27.8795.12 SOCKET, tube: standard octal; Socket for V15.
molded bakelite.
248 X16 X16 X16 27.8795.12 SOCKET, tube: standard octal. Socket for V16.
sw2 AF OUTPUT ve-i4
I, B
E4e— *—O
= 77
5 54
— L -
] o c-28
7 -
4 50 OHMS ‘a0
V-6 VIS
{VT-66) — (VT-66)
- - 6F
€4 JAN-6F6 2 JAN-6F6
3 1
O —O—
7
€3 PHONESw 56&21
E3 PHONES = 5
E3 SPEAKER<® 4
E3 SPEAKER
H
<
1
320 OHMS co OHMS
0 vours 63 AC VOLTS
19,400 OHMS
+380 VOLTS
+380 VOLTS TL 17289
Figure 47. Radio Receivers BC-779-B, BC-794-B, and BC-1004-C, schematic diagram of a-f outpul stage.
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¥OR MISCELLANEOUS PARTS.

Function | BC—779 | BC-794 | BC-1004 Signal Corps Name of part and description Function
No. stock No.
249 C31A C31A C31A 3DA250-20 CAPACITOR, fixed: paper in B4 250 volt bypass.
metal case; 2 X 25 mf + 20%
— 10%,.
250 C31B C31B C31B 3DA250-20 CAPACITOR, fixed: paper in B+ 100 volt bypass.
metal case; 2 X 25 mf 4 20%
— 109%,.
251 E2 E2 E2 2C4528.7/38 BOARD, terminal: 2 screw Send-receive relay.
terminals ; bakelite,
252 E3 E3 E3 204528.7 /39 BOARD, terminal: 6 screw Phone-speaker. Phones
terminals; bakelite. connections.
253 E4 E4 E4 204528/35 BOARD, terminal : 10 screw Power supply connections.
terminals ; bakelite,
9254 E5 E5 E5 N COVER, terminal: steel, Cover for K2,
255 E6 E6 E6 N COVER, terminal: steel. Cover for E4.
256 B7 B7 BT — KNOB, round: black bakelite. Crystal filter selectivity
control.
257 E8 E8 E8 o KNOB, round : black bakelite. Crystal filter phasing
control.
258 E9 E9 B9 —e KNOB, round : black bakelite. Band width control.
259 E10 E10 E10 [ KNOB, round : black bakelite. Limiter switch control.
260 E11 E11 E11 e KNOB, round: black bakelite. Main tuning control.
261 E12 E12 E12 e KNOB, round : black bakelite. Sensitivity control.
262 Ei13 E13 K13 N KNOB, round : black bakelite. Band spread tuning.
263 Ei14 K14 E14 . KNOB, round: black bakelite. MOD-CW switch control.
264 E15 E15 E15 R KNOB, round: black bakelite. AF gain control.
265 E16 K16 E16 - KNOB, round: black bakelite. SEND-REC switch
control.
266 E17 E17 E17 N KNOB, round : black bakelite. Bto pitch control.
267 K18 E18 E18 279466.1 BOARD, terminal: 6 lug contacts; | Component mounting.
bakelite,
268 E19 E19 E19 279466.1 BOARD, terminal: 6 lug contacts; | Component mounting.
bakelite,
269 120 E20 £E20 279466.1 BOARD, terminal: 6 lug contacts; | Component mounting.
bakelite.
270 E21 E21 E21 27.9466.1 BOARD, terminal: 6 Ing contacts ; | Component mounting.
bakelite,
271 E22 E22 E22 279464.2 BOARD, terminal: 4 lug contdcts; | Component mounting.
bakelite.
272 E23 E23 E23 279409.4 BOARD, terminal: 9 lug contacts; | Component mounting.
bakelite.
278 E24 E24 E24 279409.4 BOARD, terminal: 9 lug contacts; | Component mounting.
bakelite.
274 E25 E25 E25 279400.4 BOARD, terminal: 9 lug contacts; | Component mounting.
bakelite
275 E26 E26 E26 275988-13 LAMPHOLDER, miniature screw | Dial light.
base: metal bracket.
276 B27 E27 E27 275988-13 LAMPHOLDER, miniature screw | Dial light.
base: metal bracket.
277 E28 E28 E28 275988-13 LAMPHOLDER, miniature screw | S meter light.
base : metal bracket.
278 H1 H1 H1 o NUT, cap: knurled ; nickel-plated; | Dust cover fastening.

brass; 8-32.
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FOR MISCELLANEOUS Parts.—Continued

Function | pC-779 | BC-794 | BC-1004 | Signal Corps Name of part and description Funetion

No. stock No.

279 H2 H2 H2 e NUT, cap: knurled ; nickel-plated; | Dust cover fastening.
brass; 6-32.

280 H3 H3 H3 —— SCREW, cap: knurled; nickel- S meter mounting.
plated.

281 11 1 1 275925 LAMP, incandescent: 6-8 v; 0.15 Dial light.
amp ; miniature screw base.

282 12 12 12 275925 LAMP, incandescent: 6-8 v; 0.15 Dial light.
amp ; miniature screw base,

283 13 13 13 275925.1 LAMP, incandescent: 6-8 v; 0.15 Meter light.
amp; miniature bayonet type
base.

284 N1 - - I KNOB, round: dial marked 100- Band change switch.
200 ke, 200-400 ke, 2.5-5.0 mc,
5-10 me, 10-20 me.

284 _ N5 — —— KNOB, round: dial marked 1,200~ | Band change switch.
2,500 ke, 2.5~-5.0 me, 5-10 mc, 10—
20 me, 2040 me.

284 __ . N7 I KNOB, round: dial marked 540- Band change switch.
1,160 ke, 1,160-2,500 ke, 2.5-5.0
me, 5-10 me, 10-20 mec.

285 N2 — — 204528.3/14 DIAL, assembly : calibrated, with | Main tuning.

i marking disk.

285 . N6 — 204528.5/14 DTIAL, assembly: calibrated, with | Main tuning.
marking disk, b scales.

285 — — N8 2C4528 /14 DIAL assembly : calibrated, with Main tuning.
marking disk, b scales.

286 N3 N3 N3 204528.3/13 DIAL assembly : calibrated, with Band spread tuning.
disk.

287 N4 N4 N4 R DRIVE, dial: bearing shaft and Main and band spread
driving disks. dial drive.

288 ; R32 R32 ! 132 204528.6/19 RESISTOR, fixed: wire-wound ; Dial lamp series

! i 4 ohms 4+ 10%; 5 w. dropping.
289 Sw2 SwW2 ''swe 3799002 SWITCH, rotary snap: SPST. Send-receive switch.
290 SW6 SW6 ' SWé 379900 SWITCH, toggle: DPST. Power off-on.
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Tl 12 i3
= =4
L/ NNN—
R-32
R-15 E4
Sw2
RELAY
E2

R-26 T8 T8 8 T-8
A [ 3 4 A

%, @0 ©

PHONO SPKR PHONES
R-20
E3
R40 T8 C-31-A C-31-B ..L
A N 4 C-318
SW6

__O @—

‘ — FILA p——

T '
é%@ @@?é

10 -] 8 7 6 5 2 |

E4 TL 17293
Figure }8. Radio Receivers BO-779-B, BC-794-B, und BC-1004-C, diagrams of miscellaneous parts.
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SECTION I[X
SUPPLEMENTARY DATA

identifying and servicing the various component
parts of the subject receivers.

58. Parts ldentification

The following illustrations are provided to aid in

R-30
X8 (V8)

X12(Vi2)

C-26
X7(VT)

XI10 (ViD)
R-33

C-25

< [X13 X14 (Vi4)

o kvi3)
Y R0l o "o | Re38

€24

©® © ©'RrR-39

30

G-i4 ol
w O 1_R-12 g ol
(o) a
g 0‘/6. ¢ =
3 () O o Ll
< \©o
X N\eo_o R-14
3 R-19
SW-4 5093
TLi7258

Figure 49. Radio Receiver BC-779-B, location of parts.
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FPigure 51. Radio Receiver BC-79}—B, locatlion of parts.
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Figure 58. Radio Receiver BC-779-B, schematic diagram.
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