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¢. A-V-C OpERATION. With the AVC-MANUAL
switch, at AVC, the a-v-c controi voitage is obtained
from the junction of R52 and R19 and applied to

IS S, atnaran am Lt drzrn ctnorac v

Lic 1= l’ de-SCD dlld Lhc 11150 LWU I.'f DLGSCD u“uuugu
the AVC-MANUAL switch and the i-f filter con-
sisting of 1-meg resistor R52 and 0.05-mf{ paralleled
capacitors C56 and C18B. This resistor-capacitor
combination establishes the time constant of the
a-v-c circuit. The grid resistors and capacitors in
the controlled r-f and i-f stages also affect the
time constant. The 2-meg resistor, R19, provides
an interconnection between the avc and the fixed
bias circuit. The SENSITIVITY control can there-
fore be used to adjust the gain of the receiver
during a-v-c operation. This feature is very helpful
in a noisy location. When avc is used for c-w

a

a lnnn-pr time constant lc Apc}rnhlp

cnde recention
P onger tme consiant ags

and is secured by adding a 0.25-mf capacitor C17
in parallel with C56 and C18B. This additional
capacitor is connected to one pole of the SIGNAL
MOD-CW switch, SW3 (fig. 32), which con-
trols the beat oscillator, Therefore, when the beat

4

oscillator is turned on for c-w code reception,
capacitor C17 is automatically added to the a-v-c
system.

f. ManvaL OperaTioN. With the AVC-MAN-
UAL, the a-v-c line is disconnected from the
a-v-c rectifier output and connected directly to

the contact arm of the SENSITIVITY control,

REA TRing 1e + annliad +n tha #wan

he
R56. Bias is then applied to the two r
and the first two i-f stages. The bias is adjusted
by means of the SENSITIVITY control and
filtered by capacitor CI18B. The bias cannot be
reduced below the voltage drop (3 volts) across
R38, and this voltage is applied as fixed bias to
the mixer and 3d i1-f stages.

g. Circurt DrIFrFereNcES. The a-v-c, bias supply,
and S-meter circuits are identical in Radio Re-
ceivers BC-779-(*), BC-794-(*), BC-1004—(*),
and R-129/U (figs. 56, 57, 58, and 59), except
that Radio Receiver BC-1004-D does not contain
sensitivity meter M1 and capacitor C30 is included
only in Radio Receiver BC-779-(*).

r-f gtnoag
i Slagts
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Figure 32. Radio Receiver BC-779-B, functional diagram
of beat-frequency oscillator.

66. Beat Frequency Oscillator (fig. 32)
AAAAAAA Tube

JAN-6S]7 in a pentode operated electron-coupled
oscillator circuit. The cathode, control grid, and
screen grid form a series-fed Hartley oscillator.
The screen grid of the tube acts as the plate of
the Hartley oscillator circuit. When the SIGNAL
MOD-CW switch SW3 is in the CW position,
screen and plate voltage are applied through de-
coupling circuit R35, C27, dropping resistor R33
and load resistor R34, R-f current is fed back
to the grid tank circuit through capacitor C49

which also serves te prevent the B plus supply
Pt o 1 g

from being shorted to ground through L33. The
frequency of the oscillator grid circuit, approx-
imately 465 ke, is determined primarily by inductor
L33 in parallel with variable capacitor C46 and
fixed capacitor C48. C46 is used to place the
oscillator at approximately 465 kc. BEAT OSCIL-
LATOR capacitor C47 provides fine adjustment

a. Beat ff cy oscillator V10 uses

of the oscillator frequency. Grid leak bias is devel-

oped by R50 and C50. The r-f voltage across the
grid circuit is electron-coupled to the plate circuit

of V10, thus causing an amplified r-f voltage to
appear across load resistor R34. Since the electron
stream is the coupling medium between the oscilla-
tor and the load, and since the suppressor grid
(pin 3), which is at r-f ground potential, serves
as an electrostatic shield between the oscillator and
the plate output circuits thus eliminating capacitive
feedback, this type of oscillator is very stable.

b. The r-f voltage across R34, approximately
465 kc, is applied through capacitor C41 to the

input circuit C40-L32 of detector stage V8
(fig. 30). This r-f voltage mixes in the detector

with the 465-kc i-f signal from the 3d i-f tube,
V7, resulting in a beat or difference frequency
which is applied to the a-f stages of the receiver.
By adjusting the BEAT OSCILLATOR control,
C47 the pitch of this difference frequency can be
controlled at will. Furthermore, the BEAT QSCIL-
LATOR control may be set to obtain the desired
difference frequency tone above or below the inter-
mediate frequency, depending on the side which
gives the more satisfactory reception. In addition
to being necessary for proper reception of c-w
code signals, the bfo is useful for locating weak
signals of any kind. As indicated in paragraph
65e, capacitor C17 is connected in parallel with

the a-v-c time constant ﬂ"fprmmmg capacitors C56

and C18 during a-v-c reception to increase the time
constant when the bfo is being used for c-w code sig-
nals. When the SIGNAL MOD-CW switch, SW3,
~is in the MOD position, the bfo does not operate
since the plate and screen supply is cut off. In
this position the additional timing capacitor, Cl17,
is disconnected from the a-v-c line, since it is
required only for a-v-c c-w code reception.

¢. The b-f-o stage is identical in all the receivers.
67. A-F Amplifie

Mie 73 Lt o

ar {(fi. 33)
7 s w9

a. 1st A-F Stacke. The audio output of the detector
appearing across AUDIO GAIN potentiometer
R26 is coupled by 0.02-mf capacitor C24 to the
grid of the Ist a-f Tube JAN-6C5, VI13. Grid
bias is applied through 500,000-ohm grid coupling
resistor R27 from the voltage divider composed
of 300-ohm resistor R38, 1,700-ohm resistor R39,
and 3,000-ohm resistor R40. The cathode and one
side of the filament are grounded. Plate voltage
is supplied through 50,000-ohm load resistor R2S.
The 0.25-mf capacitor, C31A, is the plate supply
bypass.

b. A-F Driver Stace. The audio voltage across
R28 is coupled by 0.05-mf capacitor C25 to the

43
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Figure 33. Radio Receiver BC-779-B, functional diagram of a-f amplifier stage.

grid of a-f driver Tube JAN-6F6, V14. Fixed
bias from the voltage divider is applied through
500,000-ohm grid resistor R29. The cathode is
grounded. V14 is operated as a triode by con-
necting its plate and screen together. Plate voltage
is supplied through the primary winding of push-
pull input transformer T7.

¢. A-F Qurput Stace. (1) This stage is a push-
pull arrangement using two pentode Tubes JAN-
6F6, V15 and V16, connected as triodes. The grids
are connected to terminals 3 and 5 of push-pull trans-
former T7. Center tap terminal 4 is grounded. Plate
Voltage is Suppnea tnrougn the prl 1ary of pumkpuu
output transformer T8. Cathode bias is provided by
the current flow through 750-ohm resistor R36 which
is bypassed by 40-mf capacitor C28 to prevent degen-
eration. V15 and V16 are operated as class ABg
amplifiers. This means th t grid current flows dur-
rt of the inpt

h‘g some part of the 1t cvcle., For a power

“ BASATIEE MRS

up to approx1matel 3 watts no grid current
flows, and harmonic distortion is negligible. Above

3 watts, and up to 10 watts (maximum output),

44

grid current steadily increases, causing a corre-
sponding increase in distortion.
(2) Output transformer T8 has two secondary

windings: a 600-ohm secondary (4-5) for power

output, and a secondary for headphones (6-7) de-

signed 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
ioad. The turns ratio and resistance of the head-
phone 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-

grantas tho thnd 44 A

OHIII IOd.u lb UIuy A dc\,lbcm gredili tfian um.l, 10 a
4,000-ohm load. The power output winding (4-5)
is connected to the SPKR terminals on terminal

strip E3, which is located at the rear of the receiver.
The headphone winding (6-7) applies audio output

A0 PNONnC WIiNGHIZ (Y74 appits aliilll Olipt

to PHONES Jack J1 which is in parallel with tbe
PHONES terminals on terminal strip E3. One
side of each winding is grounded, The PHONO

terminals on E3 provide a convenient means of
using the a-f amplifier to amplify an audio-signal.

i

¥
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Volume can then be controlled by the AUDIO
GAIN control, R26.
(3) Terminal strip E4 is connected to terminal

strip E1 on the power supply unit by a connector
cable. When the ON-OFF switch, SW6, is in the

ON position, terminals 8 and 9 are s

both terminal strips E4 and El,

the primary circuit of the power unnl‘ unit input

R SREpply BRML LpPRR
transformer, T1 (fig. 50). The various operating
potentials are then applied through the connector
cable to the receiver terminal strip E4.

d. CircuiT DirrereNces. The a-f amplifier is
identical in all the receivers.
68. Band Switching Circuits
In the discussion of the r-f circuits of the receiver,
only the tuned circuits for the 2.5- to 5.0-mc band
were covered. Actually, each receiver has five bands.
Four r-f stages are involved. With only one or two
exceptions, the tuned r-f circuits consist of a low-
inductance untuned primary and a tuned secondary
in the grid circuits of the 1st r-f, 2d r-f, and
mixer stages. The fourth r-f tuned circuit is the
oscillator tank circuit. All four r-f tuned circuits

are changed when the band is changed by the
10-pole, 5-position, 5-section band switch, SW-1A,
SW-1B, SW-1C, SW-1D, SW-1E. Figure 56
shows the band switch in the 5- to 10-mc position
for Radio Receiver BC-779-B. Note that the cir-

cuits in the four unused bands are automatlcally
shorted out by the switch contacts. The frequency

bands, which vary for the four receivers, are as
follows :

BC-779-(™) BC-794-(*) BC-1004-(*) R-129/U
100 kc-200 kc | 1,250 ke- 540 kc- 300 kc-540 ke
2,500 kc 1,160 kc

200kc-400 ke | 2.5 me-5 mc 1,160 kc- 540 ke-
2,500 ke 1,160 ke
25me-5me 5 mc-10 me 2.5me-5mc 1,160 ke-
2,500 ke
5 me-10 me 10mc-20mec | 5 me-10me 2.5 me-5me
10mc-20me | 20 me-40 me 10 mc-20 mc S mec-10mc
69. Band Spread Circuits

a. To provide noncritical tuning without an un-
necessary amount of dial twisting, the 4-section
BAND SPREAD capacitor, C2A, C2B, C2C, C2D,

Figure 34. Radio recetver, tuning unit assembly,

45
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is provided. One section is used in each of the
four r-f stages (fig. 56). Each section, moreover,
is further subdivided into three smaller sections
so that effectively 12 band spread capacitors are
provided (fig. 34). Each one of the three smaller

capacitors in any one r-f stage is used for band

spread in only one of the three higher frequency
bands. The band switch automatically connects or
disconnects these band spread capacitors. The un-
used band spread capacitors are shorted out. On
the two lower frequency bands no band spread
is provided since tuning is not too critical. The
capacitance range of each of the three smaller
sections in any one r-f stage differs since the
tuned r-f circuits in each of the three bands require
different values of band spread capacitance for
satisfactory band spread characteristics.

b. The calibration of the main dial is based on a
BAND SPREAD dial setting of 100. Decreasing
the setting of the BAND SPREAD dial decreases
the resonant frequency of the receiver. Band spread
may therefore be obtained by setting the BAND
SPREAD dial at 100 and the MAIN TUNING
dial to the highest frequency which is desired to
be covered with band spread action. When this
has been done, a small portion of the adjacent
lower frequency side of the band may be tuned
by means of the BAND SPREAD dial only.
¢. In Radio Receiver BC-794—(*) (fig. 57), the

ter one of the three smaller capacitors is always

connected in the tuned r-f circuits, The other
two capacitors are connected in the tuned r-f cir-
cuits in the 2.5- to 10-mc and 20- to 40-mc bands,
respectively. Thus in Radio Receiver BC-794-(*)
the BAND SPREAD control operates continuously
throughout the entire tuning range of the receiver,
and signals can be spread out in any one of its
five bands.

d. In Radio Receiver R-129/U (fag. 59) the
band spread has been removed from the 300- to
540-kc band.

Cili s <y

2 VI TLIEAMD V nc
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UNITS AND BATTERY OPERATIO

70. Differences in Models

Power Units RA-74—(*), RA-84—(*), and RA-
94-A are electrically alike except for variations in
power transformers T1, T2, and T3 (figs. 50, 51,
and 52). The output of these transformers is the
same, but the input requirements vary.

A

a. Power Unit RA-74-(*) operates from a
95-130-volt (v), 190-260-v, 25-60-cycle power
source. The transformer primary is provided with
eight taps marked 95, 105, 117, 130, 190, 210, 234,
and 260.

b pnurnr TTnit
wnit

.

AR

R (%) ig
RA-84—(*) is
from a 105-115-125-v, 50-60-cycle power source.
Three primary taps marked 105, 115, and 125 are
provided.

c. Power Unit RA-94-A operates from a 115-
or 230-v, 50-60-cycle power source. Two taps
marked 115 and 230 are provided.

i
1 gned

designed to operate

71. Circuit Details

a. An input transformer, T1, T2, or T3, is con-
f‘SC-.\,d 0 the nower source 1’\\7 7 foot 111’|P r‘nrd W1

ULt puo SUUI LT 2000 110 LR

and is fused by 2-ampere (amp), 250-v fuse F1.
Terminals 8 and 9 of terminal strip El1 are con-
nected to terminals 8 and 9 of receiver terminal
strip, E4 (fig. 33) by the connector cable. Closing
receiver ON-OFF switch SW6 therefore completes
the primary circuit of the transformer. The average
power consumed is 180 watts.

b. The power unit furnishes filament, plate sup-
ply, and bias voltages to the receiver. The filament
voltage, 6.3 v ac, is obtained from secondary wind-
ing 1-2 on the transformer and applied to the
receiver through terminals 1 and 2 on the terminal
strins (fe. 50 51

> La lt}a \Lls J\I dl.
m the recetver.

r Plate cnrmlv vn]fao-P is supnnlied hv the n]:ah»

wuaplpreatil 1Al

supply rect1ﬁer Tube ]AN——SZS, Vi, connected in
a full-wave circuit. The plates are connected to
terminals 7 and 10 of the high-voltage center-
tapped secondary. The center tap, terminal 8, is
grounded. Filament supply is provided by secondary
winding 5-6. After the voltage is rectified, it is
filtered by the capacitor input pi-section filter con-
sisting of choke L1 and two 8-mf sections of filter
capacitor Cl. The filtered voltage, which is con-
nected to terminal 6, provides approximately 385 v
de for the plates of a-f outout tubes V15 and V16

dc for the plates of a-f output tubes V15 and V16
in the receiver. Further filtering by second filter
choke I.2 and another 8-mf section of capacitor
C1 provides approximately 270 v dc plate and
screen supply at terminal 5. Approximately 140 v
dc for screen grid supply is obtained from the
tap on bleeder resistor R1, which is bypassed by
the remaining 8-mf section of capacitor CI. This
screen voltage is connected to terminal 4 on terminal
strip EI.
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d. Bias supply rectifier Tube JAN-80, V2, is
used in a half-wave rectifier circuit to supply bias
to the receiver. The filament is connected to tap
9 on the high-voltage secondary. The a-c voltage
across the 8 and 9 windings of the high-voltage
secondary is thus applied to V2. Since tap 8 is
grounded, the plate of V2 is at a negative potential.
for V2 is furnished bv windi

Filament cuinnlsy X ino
Y& i35 1UuliusfiCy oy winUllg

L uatiCrit suppily 1or

3-4. The rectified output of V2 is filtered by the
three 8000-ohm sections of resistor R2 and the
four 3-mf sections of filter capacitor C2. When
connected to the receiver, the voltage at the end of
this filter, terminal 7 on El, is approximately 50v
negative.

e. Terminals 1 through 9 on terminal strip El
are connected to terminals 1 through 9 on the
receiver by the connector cable. Terminal 10 is not
used for a-c operatlon Terminal 3 is grounded

PR I 1 . " PR | T crmmaicrm
Il poLfl e P wer buppiy LLlllL and the ICLCIVCI'.

a. Although primarily designed for a-c opera-
tion, in an emergency the receiver can be operated
from a 6-v storage battery, five 45-v plate supply
batteries, and a 45-v blas battery. The 7-foot
connector cable which is supplied for battery opera-
tion is connected as shown in figure 35. One end
of the cable is provided with a terminal strip
which connects to the terminal strm on the receiver.

Terminals 2 and 8 of the connector cable terminal
strip are shorted.

b. The plate supply voltage is always applied
to the receiver since the negative terminal of the
series-connected batteries is grounded through ter-
minal 3 and the positive terminal is connected to
terminals 5 and 6. The 90-v screen supply, con-
nected to terminal 4, is also always applied to the
receiver. There are no bleeders in the receiver
plate supply circuits so that no current is drawn
when there is no filament voltage applied to the
tubes.

¢. The ON-OFF power switch, SW6, in the
ON position turns on the receiver filaments and
applies bias to the receiver. The negative end of
the 6-v filament supply battery is grounded through
terminal 1. The positive terminal of the battery is
connected to the filaments through terminal 9, ON
position of switch SW6, terminal 8, and the jumper
to terminal 2.

d. The positive terminal of the bias supply bai-
tery is grounded through terminal 10 and the ON
nosition of switch SW6. The negative 45-v ter-

puUsition 4 410 LiCgdia LLas §

minal is connected to the receiver through termmal 7.

Section Xll. TROUBLE SHOOTING

73. General

No matter how well equipment is designed and
manufactured, faults occur in service. When such
faults occur, the repairman must locate and correct
-them as rapidly as possible. This section contains

SWerm [FF] B8iAS Bt B+ B4 FiL
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L
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Figure 35. Conmections for battery operation, functicnal diagram.
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information to aid personnel engaged in this highly
important duty of trouble shooting.

74. Trouble-Shooting Data

Take advantage of the material supplied in this
manual. It will help the rapid location of faults.

Consult the following trouble-shooting data:
a. Rapio RECEIVER.

Fig. No. Description

56 Radio Receiver BC-779-A, -B, schematic dia-

gram,

57 Radio Receiver BC-794-A, -B, schematic dia-
gram,

58 Radio Receiver BC-1004-B, -C, schematic dia-
oram

oialli

59 Radio Receiver R-129/U, schematic diagram.

42 Tube socket voltage and resistance chart.
. 36 Terminal strip, voltages, and resistances.
37 | Radio receiver, chassis, top view.
38 Radio Receiver BC=779-(*), chassis, bottom view.
39 Radio Receiver BC~794-(*), chassis, bottom view.
40 Radio Receiver BC-1004-(*), chassis, bottom
view.
41 Crystal selectivity unit, side view.
60 Receiver chassis, wiring diagram.
61 Receiver tuning unit, wiring diagram.

b. Power SuppLy UNIT.

Fig. No. Description

50 Power Supply Unit RA-74-B, -C, schematic dia-
gram.

51 Power Supply Unit RA-84-A, -B, schematic dia-
gram.

52 Power Supply Unit RA-94-A, schematic diagram.
45 Tube socket voltage and resistance chart.

41 Power supsly unit chassis, top view
T Supply umnit, Chassis, 10p view.

4 Power Supply Unit RA-94-A,
view,

chassis bottom

¢. PIN CoNNECTIONS. Seen from the bottom, pin
connections are numbered in a clockwise direction
around the sockets. On octal sockets, the first pin
clockwise from the keyway is the No., 1 pin.

The first step in servicing a defective radio set
is to sectionalize the fault. Sectionalization means
tracing the fault to the component or circuit re-
sponsible for the abnormal operation of the set.

48

The second step is to localize the fault. Localiza-
tion means tracing the fault to the defective part
responsible for the abnormal condition. Some faults
such as burned-out resistors, r-f arcing, and shorted
transformers can often be located by sight, smell,

A 1
andg ncar lllg lllC I[ld_JUIll,y Ul Ld.uLLb, IIUWCVCI, st

be located by checking voltage and resistance.
(Caraftil oghservation of th

n QueTINN AT TZATTAN
Laillilul Uudlivauiull UL ul

W, WAL LIUVINALILILO AU,

performance of the radio receiver on the different
bands and while operating the various controls
may sectionalize the fault to a particular stage or
circuit. The meter may indicate whether or not the
r-f and i-f stages are functioning. Additional sec-
tionalizing of the fault will be discussed in para-
graphs 81 through 84.

b. LocaLizATioN. Paragraphs 85 through 88 de-
scribe the method of localizing faults within the
individual components. These paragraphs are ac-
companied by a trouble-shooting chart which lists
abnormal symptoms and their probable causes, The

A

sciire o+ detarminine

chart alea oives tha n M
acrermining

Chnart aisg  gives tne proceaure ioy
which of the probable locations of the fault is the
exact one. In addition, there are a number of
drawings which show the resistance and voltage at
each socket pin connection.

76. Voltage Measurements

Voltage measurements are an almost indispensable

atd for most troublee either roeult fram ahnormal
ail, 100 INOST (TOUOES QIullr 7FeasWed LTOIII AoNOTITas

voltages or produce abnormal voltages. Voltage
measurements are taken easily, because they are
always made between two points in a circuit; the
circuit need not be interrupted.

a. Unless otherwise specified, voltages listed on
the voltage charts are measured between the indi-
cated points and ground.

b. Always begin by setting the voltmeter on
the highest range so that the voltmeter will not be
overloaded. Then, if it is necessary to obtain in-
creased accuracy, set the voltmeter to a lower
range.

¢. When checking cathode voltage,
that a reading can be obtained when the cathode
resistor is actually open because the resistance of
the meter may act as a cathode resistor. Thus, the
cathode voltage may be approximately normal only
as long as the voltmeter is connected between
cathode and ground. Before cathode voltage is
measured, first make a resistance check with the
power off to determine whether the cathode resistor

is normal,

Pt TP
I'CINICIIIDCTT
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77. Precautions against Hmh Volta

Certain precautions must be followed when mea-
suring voltages above a few hundred volts. High
voltages are dangerous and can be fatal. When it
is nece sarv to g1ire hi

15 1necCessa ry 1o measure nigi vO

following rules:

3
¢
-
I
4
[¢
o

b. Place one hand in your pocket. This will elim-
inate the possibility of making accidental contact
with another part of the circuit, thus causing
the electricity to travel from one hand to the other
through the body.

¢. If the voltage is less than 300 volts, connect
the test lead to the hot terminal (which may be
either positive or negative with respect to ground).

d. If the voltage is greater than 300 volts, shut
off the power, connect the hot lead, step away from
the voltmeter, turn on the power, and note the
reading on the voltmeter. Do not touch any part of
lnC VUILIIlClCr pafll(,ula.fly WHCI] lL Ib nccessaly to
measure the voltage between two points which are
above ground.

Voltmeter resistance must be at least 10 times
as great as the resistance of the circuit across
which the voltage is measured. If the voltmeter
resistance is nearly equal to the circuit resistance,
the voltmeter will indicate a voltage lower than
the actual voltage present when the voltmeter is
removed from the circuit.

a. The resistance of a voltmeter on any range
can be calculated by this simple rule: Resistance
of the voltmeter equals its ohms per wolt multiplied
by the full-scale range in volts. For example: The
resistance of a 1,000-ohm-per-volt meter on the
300-v range is 300,000 ohms (R=1,000 ohms per
volt times 300 v==2300,000 ohms).

b. To minimize voltmeter loading in high-resist-
ance circuits, use the highest voltmeter range. Al-
though only a small deflection will be obtained
(possibly only five divisions on a 100-division
scale), the electrical accuracy of the voltage mea-
surement will be increased. The decreased loading
of the voltmeter will more than compensate for
the visual inaccuracy which results from reading

Uul_y a .:u.uau duﬁectlﬂﬂ on ”"" "nltmeter c‘":‘“p

¢. Close observation of the meter when switch-
ing voltage ranges will show if the voltmeter is
loading the circuit under test.

(1) Extremely heavy loading is indicated when
the deflection of the pointer on the meter (not
the voltage 1eadmg) is nearly the same for dif-
ferent ranges.

(2) Appreciable loading is indicated when the
voltage readings (not the deflection) for different
ranges do not agree.

(3) Negligible loading is indicated when the
voltage readings (not the deflection) for different
ranges do agree,

d. The ohm-per-volt sensitivity of the voltmeter

ed ohtain the vaadines recorded on
Lisea to obtain tne ACd.uxusa recorded on the voltage

and resistance charts in this manual is printed on
each chart. Use a meter having the same ohm-
per-volt sensitivity. Otherwise it may be necessary
to consider the effect of loading.

79. Capacitor Tests

a. GENFRAL. It is often necessary to check capac-

itors for leakage or open or short circuits which

are caused by break-down of the dielectric between
the plates. This applies only to capacitors of the
tinfoil paper or mica type, since the dielectric
film of wet electrolytic capacitors is self-healing.
b. Open Caracrtors., To check a capacitor sus-
pected of being open, place a good capacitor in
parallel with it. In r~f circuits, keep the capacitor
leads as short as those of the suspected capacitor.
In 1-f circuits (less than 1 mc), the test capacitor

leads may be several inches long. Proper operation

of the equipment after the auxiliary capacitor i1s
added indicates that the suspected capacitor is
open and should be replaced.

c. SuorTEp OrR Leaky CAracrtors. To check
shorted or leaky capacitors observe the kick indi-
cation on an ohmmeter. Before attempting to check
the capacitor, remove one lead from the circuit,
since the capacitor is usually in parallel with some
other circuit element. Adjust the ohmmeter to its
highest range and connect it across the capacitor.
If the capacitor is good, the ochmmeter needle flicks
over slightly and gradually drops back to infinity.
This shows that the capacitor has taken a charge
and is not shorted. If the test prods are now
reversed, the necedle will deflect twice as far and

then return to the position indicating infinite re-

sistance. If the needle does not go back to infinity,
the capacitor is leaky and should be replaced. The
flick of the needle will be small for small capaci-
tors, and the test is not reliable for capacitors
which are smaller than about 0.05 mf,
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&. ELEcTroLYTIC CAraciTors. Electrolytic capac-
itors will normally show a resistance reading.
When an ohmmeter is connected across an electro-
Iytic capacitor, a resistance reading less than about
100,000 ohms indicates a defective capacitor. If
the prods are reversed, the resistance reading will
normally fall to a low value. Always take both
polarity readings to make sure which reading is
the higher one.

80. Replacing Parts

Careless replacement of parts often makes new
faults inevitable. Note the following points:

a. Before a part is unsoldered, note the position
of the leads. If the part, such as a transformer,
has a number of connections, tag each of the leads
to it.

b. Be careful not to damage other leads by pull-
ing or pushing them out of the way.

¢. Do not allow drops of solder to fall into the
set, since they may cause short circuits.

d. A carelessly soldered connection may create
a new fault. It is very important to make well-
soldered joints, since a poorly soldered joint is
one of the most difficult faults to find.

e. When a part is replaced in r-f or i-f circuits,
it must be placed exactly as the original one was.
A part which has the same electrical value but
different physical size may cause trouble in high-
f T B 1.

frequency circuits. Give par ticular attention to

proper grounding when replacing a part. Use the

came oraund noint ac in the oricinal wiring p:ﬂi“fp
Same ground point as in e ofigina: Wirnhg. rauiiit

to observe these precautions may result in decreased
gain or possibly in oscillation of the circuit.

The purpose of inspection is to locate any visible
trouble. Through this inspection alone, the repair-
man may frequently discover the trouble, or deter-
mine the stage in which the trouble exists. This
inspection is valuable in avoiding additional dam-
age to the receiver which might occur through
improper servicing methods, and in forestalling

fiib11ra  failiiree When = receiver i1e bhroucht in
Tuture Iaunures. vvaein & reddiver 1s orougnt 1

from the field for check or repair, remove the
cover and inspect the receiver as follows:

a. Examine for burned insulation and resistors.
Examine for wax leakage and any discoloration

of apparatus and wire.
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Note. These symptoms may have been caused by a trouble
previously repaired and serve only as a guide. In general,
confine examination to parts readily visible with only the
cover removed. Usually more harm than good will be caused
by the removal of the i-f cans and other inclosed parts.
Trc.JubI(‘: in’ thesg parts can be localized by signal substitution
and voltage and resistance measurements,

b. Inspect for broken or defective soldered con-
nections to tube SGCK&‘:Lb, plugb, and other dpp&rdulb
Examine for bare wires touching the chassis or
other wires.

¢. Be sure that the labels on the tubes in the
various sockets correspond to the correct tube num-
bers given in figures 13 and 14. Replace any tubes
which have the wrong numbers. Inspect for loose
tube sockets.

d. Inspect the fuse in the power supply unit.
Check carefully for short circuits if a receiver with
a blown fuse is encountered.

e. Inspect the MAIN TUNING, BAND
SPREAD, and band switch controls for proper

AAAAAAAA L., WTFATNT TTINTAI, DAXNTTY
OpKLr dl.luu 10n€e  WMIALIN 1 UWNNINUr anq DAINLS

SPREAD dials should turn smoothly.
f. Inspect the power plug and replace or repair
it if there are any bent or broken prongs.

The power supply test prevents further damage to
the receiver from possible short circuits. This test
also indicates whether the power supply unit is
functioning properly.

a. With the receiver and power supply unit con-
lana +ha NTTL_MNT <xre

fs Anaznt

I ed for Uycxauuu, pilace tne VUrr-QUIN switch
in the ON position. If the receiver fails to operate,
check all connections to the power supply unit and
to the power source to determine whether the
proper voltage is being delivered to the receiver.

b. As the receiver warms up, inspect it for any
signs of abnormal operation such as smoking, arc-
ing, or crackling. Try to detect any odors that
would indicate burning of parts, insulation, ed.
If any abnormal indications are present, turn the
power off. Locate the cause of the abnormality by
checking each component part of the circuit in
which the abnormality was observed Replace any
faulty part and correc

ceeding.

c. If no abnormal indi

c. no abnormal indi 1 appears, m

the voltage and resistance between the terminals of
terminal strip E4 and the receiver chassis (fig. 36).
Correct readings will indicate that the power supply

¢
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Figure 36. Receiver terminal strip, voltage and resistamce imeasurements.

is functioning properly. Incorrect voltage readings
at terminal strip E4 indicate improper operation
of the power supply or receiver.

d. After the receiver has been running for about

minutes, feel the tubes ‘cautiously to see if they
are all warm or hot. No tube should remain cold.
If a tube does not warm up, examine the wiring
associated with its socket and examine the socket
contacts. If there is no wiring trouble and the
tube does not warm up, test it. If no vacuum tube
test set is available, replace the tube.

1N
iv

83. Equipment Performance Test

The equipment performance test is important be-

.
vvvvvvvvvvvvvvv general location

of the trouble. In many instances the exact nature
of the fault can be determined with the information
gained. In order for this information to be utilized

fully, all symptoms must be interpreted in relation
to each other. The equipment performance test or
check list is given in paragraph 21.

84. Trouble-Shooting Chart

The following chart is supplied as an aid in locat-
ing trouble in the radio receiver and associated
power supply unit. This chart lists the symptoms
which the operator may observe, either visually
or audibly, while making a few simple tests. The
chart also indicates how to sectionalize trouble
quickly to the audio, i-f, or r-f stages of the
receiver. The signal substitution tests outlined in
paragraphs 86, 87, and 88 can then be used to

tha dafactiv atn

a oa A
e deredlive stage. i

T Fal
determine

PP RO, T, J - |
LUpC CHOLRK 4l
voltage and resistance measurements of this stage
should ordinarily be sufficient to isolate the defec-

tive part.

Symptom

Probable trouble

Correction

1. ON-OFF switch in ON position.
Receiver fails to operate and dial
lamps do not light.

. Open fuse F1

broken.

o

2. No receiver output. With AVC- Defect exists
MANUAL switch at AVC, and
SENSITIVITY control at 10.
S-meter dips and rises as MAIN

TUNING dial is rotated.

Connecting leads to fuse holder

a-f output stages,

Replace fuse. If it blows again,
check filter capacitors Cl and C2.
Repair leads,

in power supply unit.

between 2d i-f and Use headphones, with 0.l-mf ca-
pacitor in series with one lead,
across grid and plate circuits of
successive audio stages to localize
defective stage. Test tube in this
stage and then, if necessary, make
voltage and resistance measurements
to locate defective part,

An alternate method is to use signal
substitution in audio stages (par.

86).
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[
SYmpLom

b o YL T T 1
L TORARIE 1rouDic

Correction

3. Receiver inoperative. S~-meter does
not deflect as reeciver is tuned.
Dial lamps light.

satisfactory but no re-
ceiver output is obtained when
modulated 465-kc i-f signal is ap-
plied through a series capacitor to

grid cap of mixer, V3.

A A L Aleniciin

LATL LHECULED

5. A-f and i-f circuits satisfactory but
no output is obtained when t-f

mndilatad sional nanliad +n an_
modulated Signai 15 appiica 10 an

tenna A post and receiver is tuned
to this signal.

6. A-m signals received but no beat
note obtained when SIGNAL
MOD-CW switch is turned to
CW. Beat note heard when i-f

c-w cronal 1e annlied ta terminal
c-w signal is applied to terminal
4 of V7

7. Reception weak. With no signal
tuned in, roaring noise is mnot

heard when AUDIO GAIN and
SENSITIVITY controls are
turned to maximum setting and
CRYSTAL SELECTIVITY
switch is at OFF, Tuning S-meter
does not rise to customary peaks
for reception of kmown stations.

8. Reception distorted

9. Noisy and fading reception........

10. Objectionable hum in output,.....

3. Failure of B plus supply..........

Deifect exists between antenna ter-
minal and detector stage,

o

. Faulty r-f stage ..................

6. Defective b-f-o stage V10.........

¢1ahna

W anl-
tUDES c v i i i

. \Ad Cal\
Low plate or screen voltage due to
shorted capacitor in plate or
screen return circuit.
Receiver not proper}y alined......

-~

8. Open grid resistor or leaky capaci-
tor in audio circuits.

9, Faulty gain controls........ L

Faulty antenna circuit

10. Shorted or open filter capacitors in
power supply unit.

3,

10.

Remove metal cover from receiver
terminal sirip E4 and compare vol-
tages measured between each ter-
minal and chassis with vahies shown
(fig. 36), If no B plus voltage is
present, check power supply unit
tubes. If voltage is low, check
filter capacitors Cl and C2.

See symptoms 4 and 5,

TTanr qigin 1 ko ¢ et
ua Dlslldl SUDS Lu lU

(par. 87) to locate defective stage.
Test tube and make tube socket
voltage and resistance tests.

£
i1 111 I.‘l btasc:

Use signal substitution in r-f stages
par. 88) to locate defective stage

and then the faulty component,

Test V10 and its tube socket resis-
tances and voltages.

s

C!\prb tnhne

1€CK TUDES,

Check voltages and make resistance
checks.

Realine receiver,

Use headset, with 0.1-mf capacitor
in series with one lead, to localize
faulty stage. Check grid circuit.

Check slider contact in SENSITIV-
ITY and AUDIO GAIN controls.

Check antenna installations for leak-
age paths to ground, and also for
loose connections.

Check each capacitor by disconnect-
ing positive lead from each section
and charging each, then dischatg-
ing by shorting to chassis with

21s o ) |
WYY HUDC uauu.u: lb 111“

DLLICTYY dl 1VClL
sulated from the blade. Capacitors
which do not seem to store suffi-
cient charge, as indicated by size of
discharge spark, may be faulty.
(Mhacly hy cnnnacting new a7

LieCK Py Connecdiling new ch ivalent

capacitor for comparison.
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K

Symptom Probable trouble Correction

— e

choke.

11. Intermittent noise .. ............. 11. Defective tube,

pacitor.

Shorted turns in power supply unit Check for shorted turns by measur-

ing resistance of L1 and L2 L1
! should be 350 ohms; L2, 1,150

ohms
Ciums.

Short between winding and core in Check for open circuit between either
power supply unit choke. filter choke terminal and case or

core. If circuit is not open, replace
choke.

resistor, or ca- |11, Gently tap and slightly move all
tubes, resistors, capacitors and sol-
dered connections with an insulated
prod to locate loose elements in
tubes or loose connections to any

component,

12. Oscillation (indicated by whistle or | 12, Defective tube, poor shielding, in-| 12, Check tubes, and shunt bypass ca-
howl). terstage coupling, or high-resis- pacitors with capacitors of equal

tance soldered chassis return, value,

85, Signal Substitution Notes

a. Signal substitution requires a source of audio,
i-f, and r-f signals. Signal Generator I-72-( ) is
suitable for this purpose.

A

b. In addition, a headset or permanent magnet
loudspeaker such as Headset HS-30-(*) or Loud-
sneaker LS- 3, reﬁnechvelv are necessary.

¢. An analyzer and tube tester are also needed
to isolate the defective part after the faulty stage
has been indicated by signal substitution.

d. In the tests indicated in paragraphs 86, 87,
and 88, ground one side of the signal generator to
the receiver chassis and connect the other side
through a capacitor (about 0.05 mf) to the receiver
point as directed.

e. Note the volume, and listen for serlous dis-
tortion from the loudspeaker or headset at the
various points in the signal substitution procedure.
If 0551ble, compare with a receiver known to be

n good condition.

f. Check the wiring and soldering in each stage
during the procedure.

Note. Do not remove the shield can of the tuned uni
until the trouble has been traced to that particular unit. Do
not damage the wiring by pushing it back and forth during
inspection. Be careful not to damage the receiver in any
other way.

¢. Misalinement of one or more stages of the
receiver will cause reduced output. Misalinement of
the h-f oscillator may prevent any output.

h. When trouble is localized in a given stage,
first test the tube if such a test is indicated; then

measure the voltage; and finally measure the re-
sistance at the tube socket of that stage.

i. Trouble in a circuit or stage may not cause
changes in voltage and resistance measurements at
the tube socket. The notes included in this para-
graph are merely a guide and should suggest other
procedures, such as voltage and resistance mea-
surements on individual parts.

j- Remove only ome tube at a time when test-
.".g Check the number of the tube, test it, and, if
it is not defective, return it to its proper socket
before another tube is removed,

k. Fach step presupposes the satisfactory com-
pletion of all previous steps. Any trouble located
should be isolated and cleared before proceeding

with any succeeding stens.

86. A-F Tests

a. TERMINAL 3 oF V15 anp V16 (PraTes or
A-F Ourrut). Apply an audio signal through a
series capacitor (approximately 0.05 mf.) to ter-
minal 3 of V15 and V16 in turn. Listen for the
signal in the headset which is connected to the
PHONES jack. The volume will be very low, If
a speaker is connected to the SPKR terminals at
the rear of the receiver chassis, a low signal should
be heard. If no signal is heard. inspect the leadc

DiRSiGs 40 dlas e, LSplLL Ll 1als

to transformer T8 and the PHONES and SPKR
connections.

b. TERMINAL 5 oF V15 aND V16 (Grips oF A-F
Outrur). Place the audio signal on terminal 5
of V15 and V16 in turn. Listen for an increased
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output in the headset, or speaker if used. The
output should be the same for either terminal.
If the output is weaker for one terminal, test the
tube associated with that terminal. If no signal

is heard, check resistor R36. Also check the plate
for V15 and V16.

1 valt
1 Oi 0 allG Vi

aoa
v tag s

listen for signal in the headset or speaker. If there
is no signal, check the primary of T7 for an open
circuit. Note that if plate voltage is obtained at
the plate, terminal 3, of V14, the primary of T7
is not open.

d. TERMINAL 5 oF V14 (GrID oF A-F DRIVER).
Place the audio signal on terminal 5 of V14. The
output signal should be much louder than when it
was applied to the plate terminal. If there is no
signal or a weak signal, test V14 and the voltages
at the socket terminals, Check the wiring and
soldered connections. .

e. TERMINAL 3 oF V13 (PLATE oF 1lst AF). In-
troduce the signal at terminal 3 of V13 and listen
for the signal. If there is no signal, coupling capac-
itor C25 may be open. Check for an open by
paralleling C25 with another 0.05-mf capacitor.

f. TerMINAL 5 oF V13 (GriD oF 1sT AF). Place

Figure 37, Radio receiver, chassis, top view.
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= R m’!g"’

the audio signal on terminal § or V13. Reduce the
signal input. If there is no signal from the headset
or loudspeaker, test V13. Measure the voltages at
the tube socket terminals.

g. AUDIO GAIN PoreNTIOMETER R26. Apply
the audio signal in turn to the center and then to
the ungrounded lug of R26. In the latter position,
the volume of the signal in the headset should vary
as the AUDIO GAIN control is rotated. If no
signal is heard, check capacitor C24 for an open
circuit, If the signal output is obtained with the
audio input applied to the center lug but is not
obtained with the audio input applied to the un-
grounded lug of R26, check R26.

h. PHONO TerminaLs. Apply the audio signal

to the ungrounded PHONO terminal. If no sig-
nal is heard, check the connection from the terminal
to R26.

. TErMINALS 3 AND 5 oF V8 (PraTEs oF DE-
TECTOR). Place the audio signal on terminal 3 or
5 of V8. The signal should be heard in the headset.
If the signal is not heard, check L1.32, R48, ind

1.

T osl (AT
LIHCCKR WY

L£re o oAt
11 4 SlHIuULL

R24, for an open circuit.
circuit.

j. TERMINAL 8 oF V9 (CATHODE oF LIMITER).
Apply the audio signal to terminal 8 of V9. The
signal should be heard when the LIMITER OFF-
ON switch is placed in the ON position. If the
signal is not heard, check the LIMITER OFF-ON

switch, SWS5,
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Figure 38. Radio Receiver BC-779-(*), chassis, bottom view,
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87. I-F Tests Then apply a modulated 465-kec i-f signal to ter-
minal 8 of V7 through the series capacitor. A weak

a. TERMINAL 8 oF V7 (Prate oF 3p LF.). Set  gignal should be heard in the headset. If no signal
the controls as follows: output is obtained, but a signal is heard when the

— . ftéS-k_c iff signalr is appl?ed to terminal 3 or 75 of

““““ Sering V8, check the primary of L32 for continuity. Plaje

SENSITIVITY . oo Maximum voltage at terminal 8 of V7 indicates that the
AUDIO GAIN .........ccceenn. .. Maximum primary of L32 is not open.

SIGNAL MOD-CW .............. MOD b. TErMINAL 4 oF V7 (Grip oF 3p LF.). Place

AVC-MANUAL .................. MANUAL the 465-ke i-f signal through the series capacitor

LIMITER ...ovivnennnininnninn OFF on terminal 4 of V7. The output signal should

CRYSTAL SELECTIVITY ....... OFF mncrease in volume. Tf no output ig thmnpd C40

BN Bl may be misalined. Also test the tube and tube socket

voltages and resistances.
_xX12(Vi2) XUV c-31 | ~R-30 §

{A-B) XxB (V8)
BC-794
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c
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Figure 39. Radio Receiver BC-794-(*), chassis, bottom view.
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¢. BEaT-FrEQUENcY OscirLator V10. Remove
the modulation from the i-f signal applied to termi-
nal 4 of V7. Turn the SIGNAL MOD-CW switch
to CW. A tone should be heard in the headset.
Rotate the BEAT OSCILLATOR control and note
that the pitch of the tone changes. Tf these results
are not obtained, check the bh-f-o tube, V10, and
associated circuit.

d. TErRMINAL 8 oF V6 (PraTE oF 2p I.F.). Turn
the SIGNAL MOD-CW switch to MOD and intro-
duce a 465-kc modulated signal through the series

r‘n?amfnf at terminal 8 of V6. A sional should he

alilOd [Aet 40334 158 I o 43 Sigiiar saluit e

heard in the headset. The output volume is less
than the output volume is with the same signal

applied to terminal 4 of V7 (grid of 3d if.). If
no signal is obtained, check the alinement of C39.
Also check continuity of 1.30.

TeramiNAL 4 oF V6 (Grp oF 2p LF.). Place
the modulated i-f signal on terminal 4 of V6. The
output signal should be louder than the signal ob-
tained with the same signal applied to terminal 4.
of V7 (grid of 3d i. f.). If no signal or a weak
signal is obtained, check V6. Check alinement of
C38. Measure the tube socket voltage and resistances

of V6.

£ TeowminAar 3 ae US fP

Jo AEAMINAL O UF VI

the i-f signal on terminal 3 of V5, listen for a signal
output in the headset. This output signal is weaker

»TTE Y With
L L.l

). YV iLid

X12 (v12)
L/ Q

L)
e o/

t: Xl4(VI4)

. o g -
® e

TL 570358

Figure 40. Radio Receiver BC-1004~(*), chassis, bottom view,
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than with the same level i-f signal applied to ter-
minal 4 of V6 (grid at 2d if.). If no signal is
heard, check alinement of C37 and C36. Also check
continuity of L.28.

g. Grip Car or 1st LF., V5. Place the i-f modu-
lated signal on the grid cap of V5. The output
signal should be louder than when the same input
is applied to terminal 4 of V6 (grid of 2d i.f.). If
the output is too weak or if no output is obtained,
check V35 and the alinement of C36. Check the
voltages and resistances at the tube socket terminals

P $4
Ol VoJ.

h. TermiNaL 3 oF V3 (PLATI‘ or Mixer). Ap-

ply the i-f signal to terminal 3 of V3. The output
should be less than with the same input signal

s
appﬂeu at the gnd of V5. If no Qicr‘ al ig thained

check the continuity of 1.26. Do noi tamper with
the adjustment of L27. Check the leads to terminal

wel AU 2028

3 of V3 for a p0551b1e short to ground.

;. Grip Car
signal at the

ixer. V3. Introduce the i-f

nm
Ur AREK, VJ. 2310URLL LIt

PLAN

r1d cap of V3. The output of the

receiver should be louder than when the same level
i-f signal is applied to the grid cap of the ist i.f,,
V'S. If this result is not obtained, check V3 and the
alinement of 1.26. If the trouble is still not cleared,
measure the voltages and resistances at the tube
socket of V3.

j. CRYSTAL SELECTIVITY Circurr. Turn
the CRYSTAL SELECTIVITY switch to 5. Apply
the signal generator i-f output to the grid cap of
the mixer, V3; and adjust the signal generator fre-
quency, the output controls, and the receiver SEN-
SITIVITY control so that a weak receiver output

(W5 8 G I 8 Luskies Wi riidan Cakl 1Ll

is obtained. Rotate the CRYSTAL SELECTIVITY
control through positions 4, 3, 2, 1, and OFF. The
receiver output should successively increase. If no
signal is obtained in postions 1 through 5, try an-
other crystal. If no signal is obtained in any one
position but obtained in other positions of the
CRYSTAL SELECTIVITY switch, check the
switch contacts and R42, R43, R44, and R45. Place

the CRYSTAL SELECTIVITY switch at OFF.

Figure 41. Crystal selectivity unit, side view.
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88. R-F Tests

a. Grip Car oF Mixer, V3. Apply an r-f modu-
lated signal through a series capacitor to the grid
cap of the mixer, V3. Loosely winding the signal

he o-ﬂd cap shonld bhe suffi-

generator lead around t

Lalliarsl iall (01838104 <

cient. Set the receiver to approx1mately the fre-
quency of the r-f source and tune for output in the

of the r-f signal, either the source of r-f signal is
not providing voitage on the grid cap of V3 or the
h-f oscillator of the receiver is not functioning. In
the latter case, check V4, the tube socket voltages
and resistances, and associated elements. Capacitor
Cl3 or resistor R11 may be defective. The band
switch contacts SW-1E may be faulty. .

b. TerMINAL 3 oF V2 (PLATE oF 2p RF). Intro-

headset, If it is impossible to obtain the modulation  duce the r-f modulated signal through the series
. A-V-C AMPLR DETECTOR
i ve
JAN-BSKT JAN-EHE
T -
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‘ Figure 42. Radio receiver, tube socket woltage nad resistance diagram.
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Figure 43. Power Supply Unit RA-94-A4, chassis, top view.
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Figure 44. Power Supply Unit RA-94-A, chassis, bottom view.
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capacitor at terminal 3 of V2. The output of the
receiver should be approximately the same as with
the same signal applied to the grid cap of V3. If no
output or a weak output is obtained, check C11 for
an open.

c. GRip Car or 2p Rr, V2. Introduce the r-f
signal at the grid cap of V2. It will probably be
necessary to adjust the SENSITIVITY control in
order to obtain an output signal in the headset.
The SENSITIVITY control adjusts the bias for
V1 and V2 but not for V3. If no signal output is
obtained in the headset, check V2. Measure the
tube socket voltages and resistances and check the
associated circuit elements.

d. TErRMINAL 3 oF V1 (PrATE oF lsT RF). Place
the r-f signal at terminal 3 of V1. The signal output
of the receiver should be approximately the same
as with the same signal applied to the grid cap of
V2. If no output is obtained, capacitor C7 may be
open. If trouble is suspected in the hand change
switch contacts, try a different receiver band and
adjust the frequency of the signal generator to the
new frequency setting of the receiver. If a signal

output is obtained, cither the suspected band chan
switch contacts or the leads to them are faulty.

e. Grip Cap oF 1st RF, V1. A very loud receiver
output should be obtained as the signal generator
lead is brought near the grid cap of V1. If this
result is not obtained, test V1. Make tube socket
voltage and resistance measurements and check the
associated circuit elements.

f. ANTENNA TErRMINALS AA. Place the r-f sig-
nal at either antenna A post at the rear of the
receiver. A very loud signal should be heard. If
there is no signal output, check C3 for an open
circuit. Check the wiring to the antenna A ter-
minals for a possible short circuit to ground. The
band switch contacts SW-1A and SW-1B can be
checked by trying different bands and adjusting the
frequency of the signal generator accordingly. With
no signal applied to the receiver, and the SENSI-
TIVITY and AUDIO GAIN controls at maximum
setting, a roar should be heard in the headset. If no
roar is obtained, onc or more tubes may be weak.
If the roar changes to a hiss when the SIGNAL
MOD-CW is placed at CW, the bfo is functioning.
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6 % %% 34 OHMS FOR RA-74-C.

TL57T03S

Figure 45. Power supply unit, tube socket voltage and resistance diagram.
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Section XIll. REPAIRS

89. ‘Adjustment of Dial Gearing and Friction
Drive

a. MAIN TUNING DIAL GEARING. A heavy shock
may cause the idler gear controlling the main tumng
dial mask to jump out of mesh, This will result in
faulty operation of the dial mask when the band
switch knob is turned. The idler gear is located
between the S-meter and the main tuning dial
escutcheon. Use a long screw driver to spring the
idler gear carefully back into line while slightly

PP, 5 S thn h =
1uuuug the band va'iwh knob back and forth to per-

mit the gear teeth to engage. If the dial mask does
not properly synchronize with the band switch dial,
turn the dial mask by hand to the correct position
while holding the idler gear out of mesh.

b. Main Tuning Dian Mask. If the front panel
is bent, it will cause the main tuning dial escutcheon
to press heavily enough against the main tuning
dial guides to pinch them in on the dial mask. The
mask is driven through gears by the band switch
knob, and any extra friction on the mask will make
the band switch difficult to turn. Relieve this condi-
tion by springing the dial guide assembly back

£
sufficiently to permit the mask to rotate freely.

c. Friction Drive. Remove the bottom cover
plate from the receiver and make sure that the two
friction disks are tightly squeezing the edges of
the main tuning and band spread dials, respectively.
These disks are held on the friction drive shaft by
a hexagonal nut which can be tightened with a
wrench or pliers, If a heavy shock has caused the
dial to jump completely out from between the disks,
remove the outer disk and replace it with the dial in
its proper position. Replace the washers exactly as

they were originally assembled.

90. Replacement of Tuning Dial Setscrews

When the setscrews holding the tuning dial assem-
blies to the shafts of tuning capacitors work loose,
replace them with a self-locking, cup-point type
setscrew (Screw, set: 8-32 x 4”7, knurled, cup-
point, self-locking, Allen head; Signal Corps stock
No. 61.185056-2.39-2). '

91. Rustproofing and Repainting

the receiver or power supply

damaged, pre-

When the ﬁpish 0

LA 9 $Rw B3 i1 J833 030 1l

unit case has been badly scarred or

62

vent rusting and corroding by touching up the
bared surface as follows:

a. Use #00 or #000 sandpaper to clean the sur-
face down to the bare metal. Obtain a bright, smooth
finish.

Caution: Do not use steel wool, Minute particles
of steel wool frequently enter the case and cause
harmful internal SI‘lorung or gTOunmﬂg of circuits.

b. When a touch-up job is necessary, apply paint
with a small brush. When numerous scars and
scratches warrant complete repainting, remove the
radio set chassis and spray paint over the entire
case. Remove rust from the case by cleaning cor-
roded metal with solvent (SD). In severe cases it
may be necessary to use solvent (SD) to soften the
rust and then sandpaper to complete the preparation
for painting. Paint will be authorized and consistent

with existing regulations. ‘

92. Unsatisfactory Equipment Report

a. WD AGO Form 468 (UNSATISFACTORY
EquirMENT REPorT) For EgurpmenT Usep By
ArMY Grounp ForceEs AND TECHNICAL SERVICES.
WD AGO Form 468 will be filled out and for-
warded through channels to the Office of the Chief
Signal Officer, Washington 25, D. C., when trouble
occurs more often than is normal, as determined
by qualified repair personnel.

b. AAF Form 54 (UNSATISFACTORY REPORT)
rorR EguipmeEnT UsEp BY UNITED STATES AIR
Forcr. AAF Form 54 will be filled out and for-
warded to Commanding General, Air Matériel
Command, Wright Field, Dayton, Ohio, in accord-

*********

ance with AAF Regulation 15-54.

Section XIV. ALINEMENT AND
ADJUSTMENT

93. Test Instruments Used for Alinement and
Adjustment

a. S1GNAL GENERATOR. The signal generator
should be an accurately calibrated instrument pro-
ducing modulated r-f signals, such as Signal Gen-
erator 1-72-(*). In addition to 465 kc (the i-f

of the receiver), the frequency range required of

tha
the signal generator depends on the tuning range

of the receiver to be alined. The alinement fre-
quencies required for Radio Receivers BC-779-(*),

BC-794—(*), BC-1004-(*), and R-129/U are

*
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X

shown in figures 46, 47, 48 and 49, respectively.
If necessary, the second harmonic can generally be
used when the fundamental frequency is not avail-
able. For example, a signal generator covering all
frequencies from 100 kc to 20 mc, in addition to

" being 1deal for checking Radio Receiver BC-779~

(*), could be used to check Radio Receiver BC-794-
(*), by using the second harmonic of 20 mc instead
of the 40 mc called for in figure 47. The signal
generator should have an output of about 100 micro-
volts and an output impedance of approximately 100
ohms for best results when alining the r-f and h-f
oscillator circuits. For i-f alinement these values
are not critical. The frequency calibration of the
signal generator is extremely important in order
that the receiver dial calibration be correct.

b. Outpur METER. The output meter should re-
spond to the modulation frequency of the signal
generator, preferably 400 cycles per second (eps),
and should provide at least half-scale deflection for

.LUV 1Lb rﬁbldeIlLC bIlUul(l UC gr(jdler [ndn JUU Unm:
Test Set I-56-( ) is satisfactory,

¢. Freqguency MEeTER. This equipment is required
for testing the accuracy of the signal generator at
its various settings during alinement. Frequency
Meter SCR-211-( ) is adequate if available.

d. HeApser oR PM LoupspeAkER. These items
are to be used during alinement. Loudspeaker LS-3,
or equivalent, can be used.

e. ALINEMENT TooL. A suitable alinement tool
such as an insulated screw driver 9, inch wide and
0.025 inch thick at the bit is required for alinement
of the receiver.

94. Calibration of Signal Generator

Accurate alinement of the h-f oscillator in the
receiver requires the use of the frequency meter to
check the signal generator setting, as follows:
Place the signal generator and the frequency meter
near each other. Turn on both equipments and allow
them to warm up for a least 15 minutes. Attach
a piece of wire to the signal generator output con-
nection and place the wire near the frequency meter
antenna. Calibrate the frequency meter according
to instructions furnished with the meter. Set the

m enc + which
frequency meter to the exact frequency at which

the signal generator is to be used. Wh le listening
to the headset, which is connected to the frequency
meter, tune the signal generator to the approximate
frequency until a zero beat is heard. The signal
generator is now set for the exact frequency desired.

Turn off the frequency meter and remove the wire
attached to the signal generator output connection.

-F Alinement Procedure

S

Throw the OFF-ON switch to ON an
the receiver warm up for about an hour before
beginning adjustments. Connect the output meter
to the SPKR terminals located at the rear of the
receiver chassis,

b. Adjust the signal generator to approximately
465 ke, and connect the output to the control grid
cap of mixer tube V3 through a fixed capacitor
(anything larger than 100 mmf will do).

¢. Set the panel controls as follows:

Control Setting
SENSITIVITY ............... ... 0o
AVC-MANUAL .................. MANUAL
SIGNAL MOD-CW .............. MOD
SEND-REC ...................... REC
BAND SWITCH ................. 2.5-5.0-mc.
AUDIO GAIN ................... 10
CRYSTAL SELECTIVITY ....... OFF
PHASING ,....................... on arrow
BAND WIDTH . ............... 3
BAND SPREAD dial .............. 160

d. Set the MAIN TUNING dial near 2.5 mc,
but be careful not to tune in a powerful local signal.
e. Tune the signal generator to the proper aline-
ment frequency as follows: Set the CRYSTAL
SELECTIVITY switch on 3, the AVC-MANUAL
switch on AVC, and advance the SENSITIVITY

nnnnn 1+ 1N T AFF tlia o m dellaa

LUU.LAUI. O 1v. 1Urn oir LllC moGuiation UJ. LIIC blgndl
generator and slightly adjust its frequency until
maximum deflection of the S-meter is obtained. If
necessary, reduce the output of the signal generator
to keep the S-meter needle on scale. The adjustment
of the signal generator frequency in this manner is
necessary in order to get exact agreement with the
natural period of the particular quartz crystal in the
receiver being checked.

f. After reducing the SENSITIVITY control to
0, switch on the modulation of the signal generator.
Do not alter the tuning of the signal generator until
the b-f-o alinement procedure in paragraph 97 has

RO B i e RVCTAT CRT T
been k,uxup}.ctcd Return the CRYSTAL SELEC-

TIVITY and AVC-MANUAL controls to their
original settings of OFF and MANUAL, and
advance the SENSITIVITY control until a suitable
output meter reading is secured. A half-scale read-

ing of about 5 or 10 v is suitable.
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g. Aline the single trimmer in T4 for peak read-
ing of the output meter. Then aline in turn the grid
(upper) and plate (lower) air trimmer capacitors
in i-f transformers T3 and T2 for peak reading of
the output meter. If one or more of these adjust-
ments results in a sizable increase of output, reduce
the SENSITIVITY control enough to bring the

meter reading back to half-scale, Alinement of the

plate circuit of crystal filter T1 can be tested in the
same way by means of the lower adjusting screw
on the side of the unit. This screw varies the posi-
tion of the powdered iron core in coil L26.

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 alined by the visual method, using
a frequency-modulated (f-m) signal generator and
cathode- -ray oscilloscope as described in paragraph
100.

96. A-Y-C Alinement Procedure

Leaving all other controls as directed above, and
without changing the signal generator frequency,
reduce the AUDIO GAIN to 0, switch to AVC,

and  increase SENSITIVITY +to 10. Increase

SENSITIVITY to creas
AUDIO GAIN to restore half-scale reading on the
output meter and adjust the single trimmer capaci-
tor in T6 for wminimum output meter reading. The
S-meter reading should peak at the same time the
output meter dips. )

97. Beat-frequency Oscillator Alinement
Procedure

Continuing with the controls set as above, disconnect
the output meter and plug in a pair of headphones,
or replace the meter with a suitable loudspeaker such
as Loudspeaker LS-3. Remove the modulation from
the signal generator. Throw the SIGNAL MOD-
CW switch to CW and make sure that the BEAT
OSCILLATOR control is exactly on 0. If the tone
in the headphones or speaker is not very low in
pitch, readjust the trimmer capacitor near the bot-
tom of T5 until it is. If the bfo is in perfect aline-
ment when this test is made, no sound will be heard,
since the signal generator and the bfo will be oscil-

lating at the same frequency and there will be no

audible difference or beat, Check this by turning the
BEAT OSCILLATOR control knob slightly off O
toward one side or the other. If this brings a tone
rising in pitch as the pointer is turned away from

0 to either side, the bfo is perfectly alined.

b4

98. H-F Oscillator Calibration Procedure

a. The accuracy of the MAIN TUNING dial
calibration depends solely on the h-f oscillator op-
crating frequency, which in these receivers is
465 ke (the i-f frequency) higher than the signal
frequency, except the 20- to 40-me band of Receiver
BC-794-B, in which instance the h-f oscillator is
465 ke below the signal frequency. For example,
when the receiver is tuned to a 10.0-mc signal, the
frequency of the h-f oscillator must be 10.465 mc.
Although the frequency of the h-f oscillator can be
measured directly if accurate frequency-measuring
cquipment is on hand, it is far simpler to check it
by tuning in signals of known frequency and noting
the MAIN TUNING dial readings. If the readings

do not agree with the known frcquency of the sig-

nals being received, the calibration is off.

Caution: Be sure the BAND SPREAD dial i1s
set at 100 when making this test.

b. To correct dial calibration, refer to an aline-
ment chart, figure 46, 47, 48, or 49 for the location
of the h-f oscillator adjustments as well as the
signal frequencies at which the settings should be
made. If the 2.5- 1o 5.0-mc band is to be corrected,
the signal generator may be accurately sct to 2.5
mc and its second harmonic (if strong enough)
used for the 5.0-mc end of the band. In either case,
whether the 5.0-mc frequcncy is the fundamental or
second rld.I‘lTlOI‘uh, the 5.80-mc irequency wmist be ac-
curate. This requires that the setting of the signal

g"ﬂefﬂtur bp qr‘r‘i‘r')fn]xr ')rhncfnr‘ hu H'\p 1180 nf a 'Frp-

quency meter as descr1bed in paragraph 94. The out-
put of the signal generator should be unmodulated
and the SIGNAL MOD-CW switch on the receiver
turned to CW. Set the BEAT OSCILLATOR con-
trol at 0, the AUDIO GAIN at 10, and the AVC-
MANUAL switch on MANUAL. Disconnect the
output meter and use headphones or loudspeaker to
make the necessary adjustments by the zero heat
method. Connect the signal generator to the antenna
terminals for this test.

c. Set the receiver MAIN TUNING dial to the
5.0-mc end and then tune it to zero beat with the
5.0-mc output of the accurately calibrated signal
generator. Notice the approximate dial error. Then
turn the MAIN TUNING dial slightly toward the
5.0-mc calibration line until the beat note rises to
a high pitch. Do not turn the dial far enough to
raise the beat note so high that you cannot hear it.
With the alinement screw driver adjust the trimmer
capacitor marked H-F OSC-5.0 MC (fig. 46, 47,

P



https://www.manualsplus.com/

! i
ot o
,

=

=

= T

]

Figure 47. Radio Recetver BC-794—(*), alinement chari.
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Figure 46. Radio Receiver BC-779-(*), alinement chart.
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Figure 48. Radio Recciver BC~1001-(*), alinement chart.
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