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INSTRUCTION BOOK FOR MODEL RBK~{ )
RADIO RECEIVING EQUIPMENT

A. DESCRIPTION OF EQUIPMENT

A-{. GENERAL.- The Model RBK-( ) radio re—
ceiving equipment consists of a type CHI~-
46298 ultra—-high frequency radio receiver
mounted in a sheet steel table mounted cab—
inet. The receiver is entirely self con-
tained except for headset or speaker, pan-
oramic adapter, and 115/230-volt scurce.

A-2. RECEIVER UNIT.~ Radio Receiver CHI~
46298 is a ultra~high frequency super-—
hetrodyne radio receiver capable of re-
ceiving both amplitude modulated (A~M) and
frequency modulated (P-M) phone signals and
continuous -wave {(C~W) telegraph signsls.
Automatiz volume control (A~V-C) and auto-—
matic noise limiter {A-N~L) circuits are
incorporated. See figure 3 for the schem—
atic circuit diagram.

2. The frequency range of the receiver
is from 27.8 medacycles to 143 megacycles
and is divided into three bands. BEach bang
is provided with sufficient overlap to in-—
sure continuity of coverage over the entire
tuning range.

b. The complete tube complement is as
as follows: ‘

Symbol Tube Type Function
Vi JAN~ 956 R—F amplifier
V2 JAN~ 954 converter
V3 JAN- 6ACT ist [-F amplifier
vy JAN- 6AB7 2ad I-F amplifier
Ve JAN~ 65K7 3rd i-F amplifier

A-M second detector and

Vg JAN- 6HE
automat ic noise Yimiter

PANORAMIC
ADAPTER
CONNEGTION

RADIATION R-F | _| CONVERTER
A©NT SUPPRESSOR| | AMPLIFIER

MIXER ' AMPLIFIERS

INPUT l

HIGH
FREQUENCY
OSCILLATOR

Figure 2.

vy JAN~ 6ACT

7 JAN~ 6H6

Vo JAN- 63L7GT

Vio  JAN- 0D3/
VR~150/30

Viy  JAN- 6VEGT/G

Viz  JAN= 6V6GT/G

Viz  JAN- 504G

Vlu JAN— 645

F~M Timiter

F~M discriminator
‘pudio voltage amplifier
voltage regulator

Audio power amplifier
audio power amplifier
Full wave rectifier
Beat freguency oscilla~

tor
Vig  JAN= 955 High freguency oscilla~
tor //
Vig JAN- 956 Radiation suppressor.

Ls All tubes with the exception of the
four acorn type tubes can be reached from
the top of the chassis., Acorn tubes Vy,
Vo, Vi5 and Vig are reached by removing the
top cover plate of the r-f sectioms. See
figure 4 for location of all tubes.

4. When receiving a—m signals the circuit
consists basically of a radiation suppressor
stage, a stage of radio frequency amplifica—
tion, aconverter stage, a high freguency os-—
cillator, three stages of intermediate fre—
quency amplification, a second detector, an
audio frequency voltage amplifier, a push-pull
audio frequency power amplifier, a signsl
level indicator, en automatic volume control
circuit and an automatic noise limiter circuit.

£, When receiving f-m signals the cir-—
cuit consists basically of a radiation sup—
pressor stage, a stage of tuned radio fre-
quency amplification, a converter stage, a

F-M F-M

LIMITER [ IDISCRIMINATOR)

A-M 2ND
ODETECTOR
AND A-N-L

FINAL
I-F
AMPLIFIER

BEATY
FREQUENCY
OSCILLATOR

Radio Receiver CHL—-46298, Blcck Diagram




high frequency oscillator, two stages of
intermediate freguency amplification, an
amplitude limiter stage, a diseriminator,a
tuning indicator, an audio frequency vol-
tage smplifier, and a push-pull audio fre-
quency power amplifier,

Reference to the block diagram, figure
2, will illustrate the above circuilt ar-
rangements,

A-3, CIRCUIT DESCRIPTION.~Refer to the

schematic diagram, figure 3. Since the cir-
cuit functions of bands 1, 2 and 8 are
essentially identical this discussion will
describe the circuit with the BAND SWITCH
(SW. to 8Wq ) set at band 3, as shown in
the schematic diagram. The BAND SWITCH
(SW1) selects the proper radio frequency,
converter, and high freguency oscillator
transformers to tune a given frequency range.

a. Signals picked up by the antenna en—
ter the receiver through the antenna con-
nector (S0,) at the rear of the cabinet.
{Refer to figure 6). The signal is fed
through the radiation suppressor tube Vig
to the radio frequency amplifier tube (Vi)
through transformer Tg. The secondary of
this transformer (T3) is tuned by capacitor
C1p and trimmed by capicator Co.

b. The amplified radio frequency signal
at the plate circuit of tube V1 is coupled
to the control grid of the converter tube
(Vy) through the radio frequency trans—
former Tg. _

c. Another signal generated in the high
frequency oscillator tube (Vig) is fed to
the cathode of the tube V, through capaci-
tor Cg. These two signals mix and hetero—
dyne within the converter tube (V,) and pro-
duce a third signal the freguemcy of which
is the same as the intermediate freguency
amplifier channel band~pass frequency or
5.25 MC. The frequency of the signal gen-—
erated in the high frequency oscillator
tube (Vq15) is controlled by the high fre-
quency oscillator transformer (T} which is
tuned by capacitor Cjp. On band #1 the os—
cillator tunes 5.25 MC. higher in frequency
than the received signal frequency and on
bands #2 and #38 it is 5.25 MC lower in fre-
quency than the incoming signal.

d. A shielded lead from the plate cir-
cuit of the converter tube (Vg) feeds the
intermediate freguency signal voltage,
through an isolating resistor {(Rg), to a
panoramic adapter connection. This output
connection is an Amphenol type 83-1R co-—
axial socket. It is located on the rear
apron of the chassis. Refer to figure 6.

e. The intermediate frequency amplifier
consists of tubes Vg, V4 and Vg and associ-

ated transformers Tip, Ty1, Tiz, and Tiz.
The i~-f channel band width provided by
transformer Tq0, Ty17, and Tjp is expanded
by a third winding, controlled by SELECTIV-
ITY switch 8Wpy to 7n. Bxpanding the i-f
amplifier band-pass frequency allows high
fidelity f-m reception.

£f. The R.F. GAIN control (Ryy), connec~—
ted in series with the cathodes of tubes Vg3
and V4 and ground, varies the semsitivity
of the receiver by controlling the gain in
the first two i-f stages. This is accom—
plished by varying the self biasing voltage
developed by these tubes.

g. The i~f amplifier terminates in two
separate detectors, namely the amplitude
modulation detector and the frequency modu~
lation discriminator.

(1) The amplitude modulation ({A-M)

detector tube (Vg) is fed by the

fourth i—~f transformer (Tig). The

dicde load resistor net-work for the
first diode section of the tube Vg
consists of resistors Rgy, Rzz Rag,
and Rgg. From this voltage divider
hetwork the audio voltage developed
is fed to the A.F. GAIN control (Rg4s)
through capacitor C gz and section
SWgp of the AM/FM switch. An automa-
tic volume control (A-V-~C) voltage de-
veloped in this load network is applied
to the grids of the lst and Z2nd inter—
mediate amplifier tubes (V3 and Vi)
through the isolating networks consist~
ing of resistor Rjp and capacitor Cig
for the tube Vg, resistor Ryg and capa-
citor C.g for tube V, and resistor R3zs
and capacitor C, for both tubes when
the receiver is set for A~M reception.
The A.V.C. switch (8W4) shorts out the
a~v~c voltage when automatic volume

control is not required. The second

dicde section of the A-M detector tube
(Vg) is used as an automatic noise
limiter (A~N-L), and is activiated by
switch SWg. This circuit functions as
follows: Capacitor Cgs becomes charged
by the rectified carrier voltage when
the A.N.L., switch (8Wg) is set at ON.
The time constant of this capacitor and
associated network is such that the
audio frequency variations do not alter
this charge. However, during a severe
noise pulse the cathode of the second
diode section of tube Vg becomes more
negative than the charge held by cap-
acitor Cg5, hence, current flows
shorting the audio voltage to ground
through capacitor Cgp until the cath-
ode veltage of the a-n~1 diode of
tube Vg reaches a higher negative
potential than its plate. By this
action noise peaks are clipped off
and do not appear in the output as
sudden blasts of noise.

-»
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(%) The frequency modulation detector
circuit consists of a limiter stage
and a discriminator stage. The limi-
ter tube (Vy) is fed by the third i-f
transformer (T qp). This stage oper—
ates as a saturated amplifier im
which the output remains constant
over a large range of input levels
thus eliminating variations in the
amplitude of the received carrier
signal. When operating as an f-m re—
ceiver, automatic volume control ac-—
tion is cbtained by applying a part
of the voltage developed across re-—
sistor R 3g to the control grids of
the first and second i~f amplifier
tubes (V8 and V4) through section
SWgy, of the F.M./A.M. switch in the
same manner as in a-m reception. The
constant level output signal from the
limiter tube (V,) is fed to the dis-
criminator tube (V8) through the dis—
criminator transformer {T14)and coup—
ling capacitor Cog. The discrim-
inator circuit, consisting of trans—
former (Tq4), tube Vg and load re-
sistor Ryp and Ryy, converts the fre—
quency variations in the f-m signal
into amplitude variations or an audio
signal. The de-emphasis network con—
sisting of a resistor Rgg and capaci-
tor Cgg attenuates the high frequency
end of audio range since these fre—
quencies are emphasized at the trans—
mitter. PFrom the de—emphasis network
the audio signal is fed to the A.F.
GAIN control (Ryg) in the same way as
the signal from the amplitude modula—
tion detector tube (Vg).

bhe The audio amplifier consists of a
voltage amplifier and phase inverter stage
(tube Vg) and a push—pull power amplifier
stage (tubes Vi1 and Vid. The audio signal
from either the a—m detector or the f-m
discriminator is fed to the control grid of
the first triode section of tube (Vg)
through the A.P. GAIN control (Rg3) which
controls the amount of excitation to the
audio amplifier circuit. The amplified
audic signal from the first triode section
of tube Vg is fed to the audio power ampli-
fier tube (Vig) and to the second triode
section of tube Vg. The audio signal on
the plate of the second triode section of
tube Vg, which is now 180° out of phase, is
fed to the remaining power amplifier tube
Vii. The output of the audio power ampli—
fier tubes (V47 and Vi) is fed to the out—
put terminals through transformer Tqgm, the
secondary of which provides output imped-
ances of 500 ohms, 5000 ohms to ground and
600 obms balanced to ground. The network
consisting of resistors Rgz and Rgg and ca—
pacitor Cgs provide inverse feedback in vary-
ing degrees in the audio amplifier tubes to

allow tone control ranging from bass boost
to high frequency out off. TONE SWITCH
(SWg) selects the desired fidelity. -

1. The tuning meter (Mq) is used to in~-
dicate correct tuning for both amplitude
modulation and frequency modulation recep—
tion. It is switched from one circuit to
the other by sections SWgp and SWgn~ of the
AM./ F.M. switch.

(1) When receiving amplitude modula-
ted signals the tuning meter in{icates
a change in the plate current\ drawn
by the second intermediate amplifier
tube (V4}. This tube (Vg4) draws max—
imum current with gero signal level.
Current drain decreases with an in-
crease in signal level causing the
meter to fluctuate in accordance with
the strength of the received signal.
The meter circvit is completed by
turning the R.F. @GAIN control (Ryy)
full on (to the extreme right hand
position). This activates switch SWg
which is ganged to the control. When
switch BW3 is "on" the meter and the
METER ADJ. resistor (Rsg) are shunted
across resistor (Rgp).

(2) When receiving frequency modu—
lated signals the meter indicates re—
sonance by indicating the voltage de-
veloped across load resistors Rgp and
R41. When the receiver is in exact
tune with the received signal the
voltages developed across the two
load resistors cancel out while de~
tuning the receiver on either side of
the incoming signal frequency causes
a difference in the voltage developed
across each resistor which is shown
on the meter by a deflection on either
side of zero.

j. The beat frequency oscillator stage
consists of a triode oscillator tube (Vig)
and a resonant circuit (Lg. The frequency
of the oscillator is adjusted to approxi-
mately the i-f frequency plus 1000 cycles by
varying the inductance of L; with an adjus—
table irom slug. B.P,0. switch (8Wo) acti-
vates this circuit by applying plate volt—
ade to tube V,,. Capacitor Cgo varies the
pitch of the note to suit the operator.

k. The voltage regulator tube (Vld) sup—
plies a constant voltage to the plate and
screen of the mixer tube (Vgo), the screen
grid of the second i-f amplifier tube (Vy)
and the plate of the high frequency oscil—
lator tube (Vqg).

1. Socket 807 provides for operation
from an external d-c voltage source., When
so operated the heater voltage is supplied
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directly to the tubes while the plate and
screen voltage is applied through the fil-

B.

ter network and voltage regulator tube (Vg
just as when operating from an a—c source.

INSTALLATION

B-l. CAUTION. - voltages appearing within
the receiver chassis are high and dangerous.
Bxercise care in making adjustments. Be-—
fore making any repairs on the receiver,
remove the power cord plug from supply re-—
ceptacle or disconnect the d-c source from
socket S0q.

B-2. UNPACKING. - carefully unpack and in—
spect the receiver for possible damage dur-—
ing transit. Claim for any damage should
be made immediately to the transportation
carrier.

B-3. INSPECTION. - After the receiver has
been unpacked and BEFORE power is applied,
check the following items:

See that the tubes are secure and in
their proper sockets. Reference to figtre
4 will show their proper location. The
four acorn type tubes are made accessible
by removing the shield cover over the r-f
sectjon.

.

b. Check pilot lamps behind the translu—
cent tuning dials. These can be checked by
simply raising the cabinet cover.

C. Check the line fuse located in the
fuse container on the front panel to see
that it is in operating order.

B, ANTENNA CONNECTIONS. - A type CN-49120
receptacle is provided for antenna connec—
tions and is located just inside the large
rectangular cut—out Jocated above the panor—
amic receptacle. A type CN—-49121 plug is
also furnished with-each receiver which en—
gages the above receptacle. Connect the con-
centric line lead-in from the antenna to
this plug. Refer to figure 9 for suggested
antenna installationm.

a. Single Wire Antenna. -~ When only a
single wire is available for use as an an—
tenna, connect it to the center terminal on
plug CN-49121. If a dground is available
connect it to the outer shell of this plug.
This type of antenna works well where the
signal to noise ratio is relatively high and
a more elaborate installation is not avail—
able. Erect the antenna as high and free
from surrounding objects as possible.

b, Doublet Antenna. — The doublet antenna
is recommended where receiving conditions
are difficult or where maximum sensitivity
is required over a relatively narrow range
of frequencies. The transmission line from

the antenna is connected to plug CN-49121.
If a concentric line with a grounded outer
conductor is used, connect the inner con-—
ductor to the center terminal of plug CN-
49121 and the outer conductor to the shell.
To determine the proper length in inches for
the doublet antenna, divide 5540 by the fre—
quency of reception in megacycles. After
cutting the wire to the length determined
above, cut it in half and insert an insula-
tor at that point. Solder the two wires of
the transmission line to each of the quar—
ter wave sections at the insulator. Keep
in mind that this type of antenna is direc—
tional broadside to its length and should
be so oriented if maximum pickup from a
certain direction is desired.

B-5. POWER INPUT CIRCUITS. - The receiver
is designed to operate from either a 115/230
volt, B50-60 cycles a-c power source, or from
a 6—volt storage battery and 270 volts of
ngn battery or vibrator supply.

a. A—C Operation. — If the receiver is
to be operated from an a—c line, check the
setting of the 115/230-volt change—over
switch (SW,,), located on the chassis deck
to the left of the power transformer, and
see that it is set for the proper line
voltage. Also see that the plug (PL 2} on
the rear apron of the receiver is in place.
This is necessary to provide continuity in
the power circuits., Refer to figure 3.

b. D-C Operation. — To operate the re~
ceiver from external batteries delivering
6-volts at 4.5 amperes and 270-volts at 145
milliamperes (or from a vibrator supply of
like capacity), connect plug PL, as shown
in figure 7 and insert it in socket bO]_ln
place of the jumper plug used for a-c oper—
ation.

270V.D-C

Pigure 7. D—-C Power Plug Connections

B-G. AUDIOQ OUTPUT CIRCUITS. - A headset or

loudspeaker may be used with the receiver.

_a. The headset jack (Jq) marked PHONES

and located on the front panel provides a




600 obhm outlet for headset operation. Both
terminals of this outlet are insulated from
ground. By connecting a jumper between the
terminals marked 600 OHM C.T. and GND. on
terminal strip TSy, located on the rear
apron of the chassis, this 600 ohm line may
be balanced to ground for other uses.

. b. The speaker terminal board (T8y) lo-
‘cated on the rear apron of the receiver's
chassis provides output impedances of 500
and 5000 ohms for loudspeaker operation.

B-7. PANORAMIC ADAPTER. - A type 49194 co-
axial cable connector (SOg) is provided for
connection of a panoramic adapter designed
to be used with Model RBK—( ) receiving

C. ADJUSTMENT AND OPERATION

equipment. The panoramic adapter is coupled
to the plate circuit of the receiver's con~
verter tube V2 through isolating resistor
Rs.

B-8. REMOTE STAND-BY OPERATION. - Remote

control of the stand-by switch in the re—

ceiver can be obtained by removing the i
Jjumper wire between pins #3 and #4 and con- :
necting leads to pins #3 and #4 of either %

the jumper plug (PLg) used for a—c opera—N\
tion or its substitute plug used for bat-—
tery operation, and counecting the leads to
an external relay or switch. Note: The re-
mote relay or switch must be insulated for
high voltage, since this switch is wired
into the plate voltage circuit of the re—
ceiver.

C-l. PANEL CONTROLS. - Reading across the
front panel from left to right the control
markings and functions are as follows: (Re—
fer to figure 1.

a. R.F. GAIN (radio frequency gain) Con-
trol. — It controls the sensitivity of the
receiver. (Ganged to this controcl is the "sS"
meter switch which connects the tuning meter
into the circuit when the control is rotated
completely to the right.

b, BAND SWITCH. — This switch is used to
select the desired frequency range covering
the frequencies shown on the main tuning
dial.

¢. A.V.C. (Automatic volume control)
Switch. — It switches in a circuit which
controls the sensitivity of the receiver.
This action provides a more nearly constant
audio output level over reasonable varia-
tions in signal strength at the antenna.

d. ANTENNA Control. - This control is
used to compensate for misalignment of an~-
tenna transformers T;, Tg, and Ty due to an-
tenna impedance variations. Once set for a
given antenna its calibration will hold for
a wide rangde of frequencies. Since this
capacitor acts as a trimmer for the main
tuning capacitor (Cyp), its use will have a
slight detuning effect on the high frequency
end of Band 3 and will have to be "touched -
up" to retune the desired signal.

e. REC./SEND Switch. — This switch is
used to silence the receiver for short per—
iods of time. It connects the high voltage
to the receiver circuits when set at REC.

f. SELECTIVITY Switch., — This switch con-

trols the a~c line voltage to the receiver
when operating from an a—c power source and
in addition sets the band width of the in-
termediate frequency amplifier stages in

its SHARP and BROAD positions.

g. TONE Switch. -~ It controls a feed-
back circuit*in the audio amplifier stages
which allows the audio frequency response
to be modified from bass boost through high
fidelity to high frequency cut—off.

h., A.N.L. Switch. — This switch cuts in
a circuit which will increase the -intelli~
gibility of the received signal when a high
noise level distorts the signal. The cir-
cuit clips the noise peaks in excess of the
normal signal level. The switch should be
left at OFF when the receiving conditions
are normal,

i. TUNING Wheel. — This control varies
the capacity of capacitor C; which tunes
the receiver to the desired frequency. The
frequency of reception is read directly
from the main tuning dial. The scale on the
logging dial is used in conjunction with
the outer—most scale on the main tuning
dial for logging purposes.

j. PHONES Jack. — It is connected to the
600 ohm secondary winding of the output trans—
former and is insulated from the chassis. It
can be used to feed a headset or a 600 ohm
line.

k. METER ADJ. — This adjustment is used to
set the "S" meter to its "O" signal position
when the receiver is set for amplitude modu—
lation reception.

1. PITCH CONTROL. — This control varies
the pitch of the c—w signal for code recep-
tion.

m, B.F.O, Switch. - It turns on the beat
frequency oscillator, used to produce the
beat note for the reception of c—w (tele—
graph) signals.




n. AM./F.M. Switch., — It connects the out—
put of either the a-m detector or the f-m
discriminator to the audio amplifier and
switches the tuming meter from one circuit to
the other.

0. "8" Meter or Tuning Meter. — When the
receiver is set to receive amplitude modu-
lated signals the tuning meter indicates the
carrier strength of the received signal. To
put the meter inoperation, turn the R.F. GAIN
control to the extreme right until the switch
(SW3) snaps "on". The meter is not used when
receiving c—w signals.

when the receiver is set to receive fre-
quency modulated signals the tuning meter is
used to indicate resonance with the carrier.
As the receiver is tuned through an f-m car-
rier the meter pointer will first deflect to
one side of "O", return to "O" and deflect an
equal distance on the opposite side of "O",
and return to "O". The zero center position
in the middle of the swing represents the
correct setting of the receiver tuning dial
and indicates resonance.

p. The FUSE holder contains a 3 amp., 250~
volt fuse which protects the receiver against
accidental overloads.

q. A.F. GAIN Control. — The audio output
level of the receiver is controlled by vary-
ing the signal level to the grid of the first
audio amplifier tube. (Vg).

C-2. OPCRATION. -

a., A.M. SIGNAL RECEPTION. — To receive am-
plitude modulated signals set the front panel
controls as follows:

}

Set at A.C. OFF when
the set isnot in use.
Set at SHARP for re-
ception of phone sig—

SELECTIVITY SWITCH

. nals.
AM./P.M. switch — Set at A.M.
BAND SWITCH — Set to band covering
desired frequency.
A.V.C. —~ Set at ON

REC./ SEND switch — Set at REC. Set in
SEND position to dis-
able the receiver for
short periods.

B.F.0. switch - Set at OFF
PITCH CONTROL ~ Not used
TUNING wheel —~ Set dial to frequency

of desired signal ad—
just for maximum tun—
ing meter reading.

R.F. GAIN control - Turn to right until
tuning meter switch
snaps on.

ANTENNA trimmer — Adjust for maximum

tuning reading

A.F. GAIN control - Adjust for desired
signal level at head—
set or speaker

- Set at HIGH FID. or
BASS BOOST when sig—
nal to noise ratio is
high or at NORMAL or
LOW when signal to
noise ratio is low.

— Set at OFF unless
background noise is
excegsive.

TONE switch

A.N.L. switch

b. F-M SIGNAL RECEPTION. — To receive fre—
quency modulated signals set the front panel
controls as follows:

SELECTIVITY switch — Set at k\c. OFF when
set is not in use.
Set at BROAD for re-
ception of phone sig-

nals.
A.M./F.M. switeh ~—~ Set at F.M.
BAND SWITCH ~ Set at band covering
desired frequency.
A.V.C. switch -~ Not used.
REC./SEND switch - Set at REC. Set in

SEND position to dis-
able the receiver for
short periods.

B.F.0. switch -~ Set at OFF
PITCH CONTROL ~ Not used
TUNING wheel - Set dial to frequency

of desired signal ad—

just for center "O"
position of tuning
meter. :
R.P. GAIN control — Turn all the way to
the right
ANTENNA TRIMMER — Adjust for maximum

audio level

A.F. GAIN control - Adjust for desired
signal level at head—
set or speaker.

TONE switch -~ Set at BASS BOOST or
HIGH FID.
A.N.L. switch ~ Set at OFF

c. C~-W (TELEGRAPH) RECEPTION. — To receive
continuous—wave (telegraph} signals set the
front panel controls as follows:

SELECTIVITY switch — Set at A.C. OFF when
the set is not in use.
Set at SHARP for c-w
telegraph reception.

AM./F.M, switch - Set at A.M.

BAND SWITCH - Set to band covering
desired frequency

A.V.C. switch - Set at OFF

REC./SEND switch — Set at REC. Set in

SEND position when
disabling receiver
for short periods of
time.

B.F.0. switeh — Set at ON

-
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PITCH CONTROL ~ Adjust to produce ap—
proximately a 1000
cycle code signal.

TUNING wheel — Set dial to frequency

of signal. Tune for
maximum signal level

at headset or speaker

R.F. GAIN control - Turp up as high as
the signal strength
of the received sig—
nal will allow

ANTENNA trimmer = Adjust for maximum
signal level at head—
set or speaker

A.F. GAIN control - Adjust for desired
signal level at head-
set or speaker

TONE switch - Set at LOW

C-3, CALIBRATION AND LOGGING. = The three

frequency ranges shown on the main tuning
dial are calibrated directly in megacycles.

The fourth or outside scale or the calibrated
dial is used for logging purposes. The log-~
ging scale runs from 1 to 23, Each of the 23
divisions are further divided into 100 parts
by the vernier dial scale, located just above
the TUNING wheel. The vernier dial makes omne
revolution as the calibrated dial moves one
division along the logging scale, hence, the
log reading will be the calibrated dial log
reading followed by a decimal point and the
vernier dial reading.

C-4. "8" METER ADJUSTMENT. - with the set

turned off check the resting position of the
meter. Adjust the screw on the meter face
for zero. (Right side of meter face.) Set
up the receiver for amplitude modulation e
ception and set the receiver at a frequency
not being used for communications. With zero
signal level and no noise being received set
the METER ADJ. screw located on the front
panel for an "S" meter reading of zero db.
(left side of meter scale).

D. ALIGNMENT AND SERVICE.

CAUTION ~ Voltages at various points in the
r~f stages and under the chassis are suffici~
ently high to produce a severe shock. When
working on the set avoid contact with the
high voltage points and remember, improper or
rough handling may disable certain component
parts. BE CAREFUL.

D-l. INSPECTION. - a11 components of the
radio set should be given a thorough inspec—
tion upon issue and at regular intervals
thereafter. Keep the equipment dry. Moisture,
even in a completely tropicalized set may
cause deterioration of material and produce
general unsatisfactory operation., Dust and
dirt materially effect both electrical and
mechanical operation., Keep the various parts

clean especially the tuning capacitors and

gear drive., A minute amount of oil in the
gear drive occasionally will provide smoother
operation. Do not o0il the condenser wipers.
Noisy reception may be caused by dirty con—
denser wipers, gain controls, switches, loose
connections in the cables, tubes, wiring con-
tacts etc. in the installation. Do not oil
any of the switch contacts, Check accessible
connections and tubes regularly making sure
that all contacts are clean and tight and
that tubes are held securely in their sockets.

D-2. REPLACING TUBES, LAMPS AND FUSES. - a11
tubes with the exception of the four acorn
types are accessible at the top of the chas—
sis. °The four acorn tubes are reached by re

moving the top cover of the r—f assembly.
These tuber should be inserted with the short
#ud of the body in the socket. The two pilot
lamps, LMj an{ LMp, are identical and are lo—

cated behind thi translucent dials. They are
of the bayonet type and are removed by press—
ing down slightly in the socket and turning
counter-clockwise. The fuse is replaceable
from the front panel. It is contained in the
bayonet type holder that is ruimoved by press—
ing in slightly and turning counter-—clockwise
to release.

D-3. ALIGNMENT. -

8. GENERAL — The receiver has been care
fully aligned at the factory and alignment
should not be attempted unless it is known
that the adjustments have been tampered with
or thal tubes of a different manufacturer
have been substituted, The equipment required
to align this receiver will be:

(1) Signal Generator capable of tuning
from 5 to 140 MC.

(2) Non-metallic screw driver

(3) 80 ohm non~inductive resistor for a
dumny antenna

(4) Output meter.

b. I-F ALIGNMENT. -

(1) Disconnect the grid lead of the 954
converter tube (Vo) and connect the
signal generator output between the
grid and ground. Make the connection
with a small clip or wind a piece of
flexible wire around the grid terminal,
but do not attempt to solder a lead to
the terminal as the heat is sure to
crack the glass envelope. Connect the
output meter to either the headset jack
or the speaker terminal board.

- 12 -




(2) Set the comtrols on the receiver as
follows:

(a) R.F. GAIN control at maximum
gain.

(b) A.F. GAIN control at maximum
gain.

(c) SELECTIVITY switch at SHARP.

{(d) AM/FM switch AM,

(e) BAND SWITCH at band #2

(f) A.V.C. switch at Opp

(¢g) SEND/REC., switch at REC.

(h) A.N.L. switch at OFPF.

(i) B.F.0, switch at OFF

(j) TONE control at NORMAL.

(3) Set the signal generator frequency
at 5.25 MC. and with the 400 cycle mod-
ulation turned on, align transformer T10,
T11, T1s and T313 by adjusting the slug
adjustment screws S3, Sp, Sg, Sg S,
Sgy Sg and Sy0. Refer to figure 8 for
location of these adjustment screws. A
bakelite screw driver with a metal or
insulated tip is necessary for accurate
alignment.

(4) Repeat the alignment procedure at
least once to insure an accurate align-
ment.

(6) The discriminator transformer Ti4,
is aligned as follows:

{a) Set the SELECTIVITY switch at
BROAD and FM/AM switch at FM.

(b) With thesignal generator set at
the 5.25,MC. i~f frequency and with
the 400 cycle modulation on, rotate
the slug adjustment screw Sg until
the signal level read on the output
meter drops tozero. This null point
is approached very suddenly, there
fore, theslug adjustment screw must
be turned very slowly. NOTE: The
output of the signal generator should
be approximately 1000 microvolts for
good results. Back off the audio
gain slightly if necessary.

(c) Now detune this adjustment
slightly so that the output meter
- gives a readable indication.

(d) Adjust the primary slug adjust-—
ment,3y,0f the discriminator trans—
former for maximum response.

(e) Retune the secondary slug ad-
Justment until the output again
drops to zero.

(f) Detune the signal generator toa
frequency lower than the i-—f fre-
quency until the meximum output

point is reached. Note the output
meter reading and the frequency de—
viation from the i-f frequency.
(5.26 MC. )

(g) Repeat the procedure above the
i~f frequency. The frequency devi-
ation and maximum output should be
the same for good balance. If they
are not, then tune the signal gen—
erator to the lower of the two
peaks and adjust the primary slug
adjustment, 57, until the output
rises an amount equal to about half
the difference of the two outputs
previously noted.

(h) Retest for balance as above and
readjust the primary slug adjust—
ment until both maximum readings
are alike when the signal generator
is detuned approximately the same
amount on either side of resonance v
(6.25 MC.) If a balance cannot be
obtained, it is an indication that
the discriminator transformer sec—
ondary slug adjustment has been ad~
justed off its proper center and
will require avery slight readjust~
meut in eitheér direction., The di-
rection of adjustment that will
cause the off-tune peaks to assume
the same values is the correct one.
Care must be taken in adjusting the .
discriminator secondary control as
even a very slight misadjustment
will result in distortion in fre-
quency modulated signals.

c. B.F.O0. ADJUSTMENT. ~ With the signal
generator connected as for i-f alignment
above, set the generator's frequency to 5.25
MC. and turn off the 400 cycle modulation.
Turn on the receiver's B.F,0. switch and back
off the A.F, GAIN control slightly. Adjust
the iron core screw on top of coil Lg until a
1000 cycle note is obtained in the headset.
The headset should replace “the output meter
for this operation. Note that the 1000 cycle
note appears at two settings of this screw.
Either setting is useable., It merely means
that the oscillator is set 1000 cycles above
or below the i-f frequency.

d. R~F ALIGNMENT. — Refer to figure 8 for
location of alignment controls.

(1) Connect the signal generator to
plug CN—49121 and wire the dummy anten-
na resistor (50 ohm noninductive resis—
tor) in series with the generator term-
inals. Connect the output meter to the
speaker terminals. '
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(2) Set the controls on the receiver as
for i~f amplifier alignment, Refer to
paragraph D-3. b, (2],

{3) Turn on 400 cycle tone modulation
on the signal generator.

(4) Align the three bands as follows:
(a) BAND 1.

1. Set signal generator and re-
ceiver at 45 MC.

2. Adjust trimmer capacitor, Cgg
for maximum output. Note that
the frequency at which the re-
ceiver's oscillator operates on
this band, is higher than the
signal frequency.

3. Adjust trimmer capacitor Cgy
for maximum output.

4, Set signal generator and re-
ceiver at 30 MC.

5. Set padder capacitor Cgg for
maximum-output while rocking the
tuning control to obtain the op~
timum setting of the padder.

6. Repeat the above operations
for alignment of the high fre-
quency end of the band as des-
cribed.

7. Check the 40 MC. check point
for alignment.,

{b) BAND 2.

1. Set signal generator and re-
ceiver at 80 MC.

2. Adjust trimmer capacitor Cgy
for maximum output. Note that
the frequency at which the re—
ceiver's oscillator operates on
this band is lower than the sig—
nal frequency.

3. Adjust trimmer capacitor, Cgq
for maximum output.

4. No padder capacitor adjust—
ment is provided for the low
frequency end of this band.

5. Check the 60 MC. check point
for alignment.

- 14 -

(c) BAND 3.

1. Set signal generator and re-—
ceiver at 135 MC.

2. Adjust trimmer capacitor Cgg
for maximum output. Rock the
tuning control while making the
ad justment to obtain the optimum
settings.

3. It is not recommended that the
frequency of the oscillator in
this band be adjusted except at
the factory or at a service de-
pot. Should it be impractical to
return the receiver to a depot or
the factory for adjustment, then
make the following adjustments:

a. Remove the top cover of the
r—f unit and locate the high
frequency oscillator coil Tg.

b. Set the signal denerator
and receiver at 135 MC.

c. Locate the white cellanese
wire onthe coil form of trans—
former Ty, and carefully shift
its position for maximum out—
put. Note that the frequency
at which the receiver's oscil—-
lator operates on this band is
lower than the signal frequen—
cy.

d. Set the signal generator
and receiver at 90 MC.

e. Locate the heavy Ytinned
wire onthe coil form of’trans—
former Tg and carefully shift
the turns until maximum signal
output is obtained. Note that
this transformer does not have
a padding capacitor.

f. Recheck the high frequency
end of the band and then ce-
ment the windings in place

- with "@-Max" or equivalent low
loss cement,

g. Set the signal generator
and receiver at 135 MC.

h. Reset trimmer capacitor Cgs
for maximum output.




E. ELECTRICAL AND MECHANICAL DATA

E-1. RESISTANCE CHART. =~ All measurements

were made from the tube socket terminals to

ground.

The tubes were in their sockets.

The

power was disconnected from the receiver, all
front panel switches were set at ON and both

GAIN controls were turned to their maximum
The AM/FM switch was set at

output position.

AM.

ton Model 772 analygzer.

ACORN TYPE TUBES

All measurements were made with a Wes~

PIN
TUBE AN
Gl G2 a3 P K
v 1 056 8.5 23,000 250 42,000 270
V2 054 (¢} 160,000 0 34,000 2,000
Vig [055 o 22,000 X X 38,000 o}
Vig 956 4,700 70,000 0 45,000 220
STANDARD TYPE TUBES
PIN
TUBE JAN
1 3 4 5 6 7 8
vy 6ACT o) ) over 170 |75,000 o) 30,000
500, 000
A 6AB7 o] o] over |. 180 34,000 0 30,000
500,000 {
V5 6SK7 0 290 over 290 22,500 0 31,000
500,000
V6 6H6 0 over 0 over NC o] over
500,000 500,000 500,000
V7 6AC7 o] 0 33,8500 o} 20,000 0 20,000
Vg 6H6 0 120,000 | 240,000 120,000| NC 0 0
Yo 6SL7GT over 205,000 5750 100,000 310,000] 5750 0] 0
500, 000
V10 VR~150/30 0 33,000 0 33,000 NC 33,000 NC
Vi1 6V6QT/G 0 30,000| 30,000{ 340,000 NC 0 250
Vig| evear/a 0 30,000} 30,000| 340,000| NC ) 260
Vi3 504G NC 30,000 NC 45 NC 45 NC 30,000
Vig 6J5 o] 54,000 NC 50,000} NC (] 0
NC — No Connection X — No Pin
-15 -




E-2. VOLTAGE CHART. - A1l measurements were
made from the tube socket terminals to ground.
The tubes were in their sockets. All panel
switches were set at ON (REC.-SEND switch at
REC.) and both GAIN controls were turned to

their maximum output position. The AM/FM
switch was set at AM, the SELECTIVITY gwitch
at SHARP, and the BAND SWITCH at #1 position.
All measurements were made with an RCA Volt
Obmyst Junior and with a line voltage of 117~
volts.

ACORN TYPE TUBES

PIN
TUBE JAN |* H Gl @2 @3 P H K
v, 956 | 6.3 (a=c) 0 100 2.8 160 0 2.8
Vg 054 00 0 80 4.2 120 6.3 (a=c) 4.2
Vis 955 0 -2.6 X X 100 6.3 (a—c) 0
Vig 056 | 6.3 (a=c) 0 100 2.3 160 0 2.3
STANDARD TYPE TUBES
PIN
TYPE| JAN
1 2 3 4 5 6 7 8
Vg |eac? 0 0 0 -3 1.5 180 |6.3 (s—c)| 260
vy |eaB? 0. 0 0 -2.8 0.8 125 | 6.3 (a=c)| 260
Vs |65K7 0 6.3 (a~c) 4 0 4 100 0 240
Ve |6HG 0 0 -5.6 0 -6.8 X |6.8 (a~c)| -5.8
vy |eac? 0 0 0 -0.9 0 78 | 6.3 (a—c) 78
vs |eHs 0 0 ~1.0 0 ~1.0 X 6.3 (a—c) 0
vo |6si7ar o 160 2.2 0 150 2.2 0 6.3 (a~c)
Vio |VR-180/30| Nc 0 120 X 120 X 120 NC
V11 |6vear/a 0 6.3 (a—c) | 280 260 0.2 X 0 14
Vo |6vear/a 0 6.3 (a—c) | 260 250 0.2 X 0 14
V13 |5U4G 0 300 X 280 X 280 X 300
Vi4 |65 0 0 110 X ~7.8 X 6.3 (a~c) 0
NC - No Connection X — No Pin * — Tie Lug
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