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V-t 954 ISt r-f umplifier Figure 7-7, Hadio Receiver Model! $-37, schematic wirlng Jdiagram.
V-2 954 2nd r-f amplifier
V-3 854 Mixer
V-4 BACT 1st 1-f amplifier
¥-5 GABT 2nd 1-f amplifter A-C Operation * D-C Operation
V-6 BSKT Are 1-Ff amplifter
V-7 &He A-M detector and nolse limiter Line Voltage......, 117 «wolts, 230 volts. Filament vnltage..... 6.3 volts.
Y-8 6ACT F-¥ limiter Iine Current.......k.0 amp, 0.5 amp. Filamont current..... 3.8 amps.
V-9 BHE F-M discriminator Power Condumplion..110 watts. *B* voltage svas 270 volts.
v-10 S6SLYGT Audino voltage amplifier BT current......-... 125 ma.
v-11 BVGGT/G Audio power amplifier
v-12 0D3/VR-150 Voltage regulator
¥-13 SU46 Rectifier * The 6-volt battery draln using & vibrator type supply
v-14 2955 High-frequency osclllator for *B* voltage will run approximetely 18-20 amperes.
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1. GENERAL

Figure 4-1, shows, in very simple block form, the plan of the circuit of the
Model 8-37 receiver. Note that the circuit is that of the conventional superhetero-
dyne receiver up to the second-1-f amplifiler stage. The output of the 2nd 1-f empli-
fter is fed to two channels, namely, the F-M signal channel and the A-M signal chan-
nel. The F-M channel consists of the f-m limiter and discriminator and the A-M chan-
nel consists of an additional i-f amplifier siage and second detector stage. The de-
modulated signal from both channels then feeds the same audio amplifier being select-
ed by the AM/FW switeh.

ANTENNA
F-H F-M -
LIMITER DISCRIMINATOR
= 17 AN 240 IST AMD 2ND aupio
L] -
AMPLIFIERS ™ WIXER mPIL:'Ir_Ns AMPLIFIER
I { OUTPUT
HIOH . FINAL A~M 2ND
FREQUENCY I-F |~ oETECTOR
OSCILLATOR ANPLIRER AND A-N-L
220223
Fig. 4-1. Radio Receiver Model 8-37, block diagram
I 2. DETAILED FUNCTIONING BY STAGES. (Refer to Fig. 7-7.)

a. R-F Amplifier. - The two r-f amplifier stages employ type 934 acorn pentode
tubes in a conventional two stage amplifier circuit. Signals present at the antenna
| are fed to the primary of transformer T-1 through terminals A3 and Ap of antenna term-
inal strip TS-1, The secondary 18 tuned by the ganged tuning capacitor section C-1A
and trimmer C-2. Trimmer capacitor C-2 is controlled from the front panel by the con-
trol marked ANTENNA to provide accurate alignment of the r-f stage with varying anten-
na load impedances. R-F signals selected by the parallel resonant circuit are applied
to the grid of tube V-1 and appear in greater amplitude across the primary of trans-
i former T-2. Parasitic resistor R-1 wrevents unwanted osclllations in this stage and
tends to stahilize the amplifier. Resistor R-2 by-passed by capacitor C-3, provides
self-hias for the stage. Resistors R-3 and R-4 and capacitors C—4 and C-5 act as de-
coupl ing networks for the screen and plate circuit of tube V-1. The signal across
the primary of transformer T-2 1is coupled to the grid of tube V-2 inductively by
transformer T-2 and eapscitively by cavacitor C-6. , Capacitor C-6 provides & small
amount of coupling to improve response at the high-frequency end of the band, thus
equalizing the r-f signal amplitude over the tunable frequency range. The secondary
of transformer T-2 is tuned by section C-1B of the genged tuning capacitor and trim-
mer C-7. R-F signals apnlied to the grid of tube V-2 by the secondary vinding of
transformer T-2, aprear at the primary of transformer T-3 in greater amplitude as a
result of the amplifying action of tube V-2. Resistor R-§ by-passed by capacitor C-8
v provides self-blas fnr the stage. Resistors B-6 ard R-7 and cepacitors €-9 and C-11 )
act as decoupling netwnrks for the screen and plate circuit of tube V-2. The signal |
develoned at the primary winding of transformer T-3 then feeds the mixer stage of the
receiver. .
b. Mixer. - The mixer stage employs a type 854 acorn pentode in a cathode coupl-
ed mixer circuit. The signal across the primary of transformer T-3 is coupled to the
I grid of tube V-3 inductively by trasnformer T-3 and cqpacitively by capacitor C-10.
Capactitor C-10 provides a small amount of coupling to improve response at the high-
frequency end of the band, thus equalizing the r-f signal amplitude over the tunable
frequency range. The secondary of transformer T-3 is tuned by section T-10 of the
ganged tuning capacitor and trimmer C-12. R-F signals selected by the parallel reson-
ant circuit are applied to the grid of the mixer tube V-3. A signal from the local
oscillator 16 megacycles lower in frequency than the receiver tuning frequency, 1s
fed to the mixer tube through the eathode and provides the difference frequency of 18
me. for the i~Ff stages.

¢. Oscillator.- The oscillator circuit consists of a type 865 acorn triode in a
tuned-plate untuned-grid type of oscillator eircuit. The frequency of oscillation is
determined by & resonant circuit which consists of the secondary of transformer T-4
and section C-1D of the main tuning gang connected in parallel. The r-f energy is
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fed from the plate of tube V-14 to the tuned circuit by the d-c bloeking capacltor
C-71. The decoupling network in the plate circuit of the oscillator tube consists of

R-59, I-1, C-72, and R-B0. Hesistor R-62 and R-5Y by-passed by capacitor C-G68 are
connected in series with the feedback winding of transformer T—4 to provide equal
oscillator voltage to the mixer stage over the entire tuning range. The mixer voltage -
is further compensated by the network R-58 and C-70, comnnected im series with the
winding feeding the cathode of the mixer tube.

d. First and 2nd I-F Amplifier. - The 1st and 2nd 1-f amplifier stages employ
type BACT and GABY pentodes respectively. The i-f amplifier coupling transPormers
‘T-B, T-6 and T-7 for these two stages are tuned to 16 mc. by adjusting the powdered
iron core slugs in both primary and secondary windings. Each stage is neutralized by
capacitors C-18 for tube V-4 and C-26 for tube V-5, to provide siable amvlification
at this relatively high intermediate frequency. The gain of the 1lst and 2nd 1-f amp-
1ifier stages is varied by the R.F. GAIN control (R-16), connected in series with the
cathodes of both tubes, to provide Sensitivity control for the receiver instead of the
) usual practice of varylng the gain of the r-f amplifier stages. This method of con-
trol permits the p~f amplifier stages to operate at maximum gain, thereby providing
& high signal to noise ratio at all sensitivity settings. The a-v-c grid voltage is
applied to this section of the recelver through the decoupling networks C-17, R-12,
R-13, C-74, and R-19, R-20 and C-25. The. s-v—c- voltage is supplied by the 2nd detec-
tor during a-m recevtion and a small amount of voltage is also supplied, for & simi-
lar purpose, from the limiter tube (V-8) during f-m reception.

e. Final I-F Amplifier. - The last i-f amplifier, used for a-m reception, em-
ploys a type 6SK7 pentode comnected in a conventional circuit. The stage is coupled
by transformers T-7 and T-8 which are tuned by adjustable iron core slugs. Resist-
or R-27 by-passed by capacitor C-32 provides self-blas for the stage. The galin of
this stage is not varied as was the case for the 1st and 2nd I-f amplifier stages.
The amplified voltage developed across the secondary of transformer T-8 is then fed
to the 2nd detector for demodulation of a-m signals.

f. A-M 2nd. Detector and A-N-+L. - Both the second detector and automatic nolse

1imiter gtages employ a single type 6HS duo-diode. OCne diode section of tube V-7

' serves as detector for amplitude modulated signals by rectifying the modulated car-
rier. The r-f filter for this type of detection consists of resistor R-31, and capa-
citors €-37 and C-38 connected in a pi-section. Automatic.volume control veltage and

B audio frequenecy voltage is obtained from the lcad and voltage divider resistors R-33,
R-34, R-33. Resistor R-36 serves as a-v-c¢ decoupling. The remaining dlode section
of tube V-7 serves as automatic noise limiter as follows: Capacitor C-39 becomes
charged by the rectified carrier voltage and the time constant of this capacitor and
the filter network associated with it is such, that the andio frequency voltage vari-
ations dn not alter this charge. During a severe noise pulse, however, the cathode
of the diode plate connected to capaeitor C—3Q_ becomes more negative than the charge
held by C-38, hence, current flows shorting the audio voltage to ground through capa-
citor C-39 until the ecathode voltage of the a-n-1 diode again reaches a less negative
potential than i1ts plate and capacitor C-39 acquires its normal charge agein. By
shorting the andio voltage to ground during a noise pulse, the a-p-1 circuit prevents
the objectional noise pulses from reaching the audio amplifier stages.

g- F-M Limiter and Discriminator. - The frequency medulation detector consists
of a limiter stage and & discriminator stage. The. type BACT limiter tube (V-8) is
fed by the second i-f transformer secondary winding along with the third i-f ampli-
fier tube V-6 for a-m reception. The limiter stage operates ag a saturated amplifier
in whieh the output remains constant over & large range of input voltage levels, thus
eliminating varistions in the amplitude of the carrier signal to be demodulated by the
discriminator. When operating as an f-m receiver, automatic volume control action is
yobtained by applying a part of the voltage developed across resistor R-41 in the grid
return of the limiter tube (V-8), to the control grids of the 1st and 2nd i-f amplifi-
er tubes (V-4 and V-5) through section SW-4A of the F.M./A.M. switch. The constant
Jevel signal out of the limiter tube (V-8) is fed to the discriminator tube (V-9)
through the diseriminator transformer (1-14) and. coupling capscitor C-40. The dis-
criminator cirouit, consisting of transformer T-9, tube V-9 and load resistors R-45
and R-48, converts the frequency variations of the f-mesignal into amplitude vari-
ations or the audio signals. The de-emphsesis network, consisting of resistor R-47
apd capacitor C-47, attentuates the high frequency end of the audio range since these
frequenclies are emphasized at the f-m transmitter. From the de-emphasis network the
audlo signal is fed to the A.F. GAIN control (R-48) in the same way as the signal
‘from the amplitude modulation detector tube (V-7).

hs, Audio Amplifier. - The eudio amplifier consists of 2 conventionel high-mu
triode class A voltage amplifier driving a single beam power amplifier also operating
class A.
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{1) Voltage Amplifier. - The voltage amplifier stage employs a type GSL7GT
twin-triode tube with its elements connected in parallel. Self hias voltage obtained
from resistor R-49 by-passed by éapacitor C-49 provides grid bias veltage for class
A operation. The stage operates into its plate load resistor R-50 from which grid
voltage for the beam power stage 1s obtained as well as audio voltage for headset
operation. Capacitor C-52 isolates the d-c¢ plate voltage from the headset and beam
power amplifier grid.

(2) Power Amplifler. - The power amplifier employs a type 6V6GT/G beam-
power amplifier in a resistance capacity coupled single ended class A amplifier eir-
euit. Grid bias is obtained from cathode resistor R-53 which is by-passed by capa-
citor C-50. The output of tube V-11 is coupled to the speaker load by transformer
T-10 which provides proper matching for 5000 and 50¢ ohm loads. When the headset is
plugged into the cireult, resistor R-34 1s automatically connected scross the 5000 -
ohm winding to maintain proper load impedance for the beam power stage. If a speaker
1s connected to the 5000 ohm outlet, it wiil be automatically disabled when the head-
set is plugged in. The frequency resronse of the power amplifier stage 1s controlled
by variable resistor R-52 and capacitor C-51 connected in series from the grid of tube
V-11 to ground. As the resistance of R-52 is lowered, the higher audio frequencies
are attenuated producing & bass boost effect In the output.

i. Tuning Meter. - The tuning meter is switched between two circuits depending
upon the type of reception:

(1) A-M Receptlion. - When metering reception of a-m signals the tuning meter
measures the plate current of the 2nd 1-f amplifier stage which varies as the strength
of the signal carriler. Resistor B-535 sets the zern {no signal) position by adjusting
the plate current of tube V-5. A carrier then drives the plate current of tube V-5
to a lower value depending upon the signal strength. The screen grid voltage of* tube
V-5 is regulated by the voltage regulator tube to provide accurate control over the
plate current.

(2} F-M Reception. - When metering reception of f-m signals the tuning meter
measures the unbalanced current in resistors R—45 and R-46 obtained when the receiver
is tuned to one side of the f-m carrier. When the receiver is tuned to the exact
center of the f-m carrier the meter rests at zero indicating that the' currents in the
diseriminator load resistors are equal. Resistor R-43 functions to limit the maximum
current in the meter cireult to a safe value.

]+ DPower Supply. - The receiver has provisions for operation from elther an
a-c or d-c¢ source.

(1) A-C Operation. — The internal power supply provides for operation from
115 or 230-volt a-¢ mains. The a-c¢ current is fed through a line filter which is a
low pass pl-sectlon network connected in each side of the 1ine. The networks consist
of Inductances L-2 and L-3 and capacitors C-64, C~-65, C-66 and C-67. The line filter
attentuates all the objectionable noise components coming into the receiver circuit
through the a-c power source. The fillament and high voltage supply transformers are
separate units, each provided with a tapped primary for 115- or 230-volts operation,
The taps must be wired accordingly each time the line potential is changed. A type
514G {tube V-13) full-wave rectifier is employed in a conventional rectifier eircuit.
The high voltage from this rectifier is fed toc the filter network through the "Short-
ing Plug”™ on the rear apron of the receiver chassis as is the flilament current for
the heaters of the tubes. The SEND-REC. sWwitch is connected in series with the center
tap of the high voltage secondary of transformer T-12 and ground to break the high
valtage circuit in order to disable the receiver and yet keep the tube heaters hot
ready for instant use. The filter clrcuit consists of two low pass pi-section net-
works made up of inductances L-4 and L-5 and capaclitors C-58, C-57, C-56, C-556 and
€-54. 1In order to provide a constant plate voltage to the oscillator, mixer and
screen of the second i-f stages a voltage regulator tube type n3/VR-150 is used.
The voltage supplied to the sereen of tube V-3 is regulated to provide aceurate cur-
rent contro) for the tuning meter connected in the plate circult of this tube.

(2} D-C Operation. - Exiernal storage battery and "B" batteries or storage
battery and vibrator type supply provide for d-c operation. When operating from an
external d-c¢ supply the "Shorting Plug" on the rear apron of the receiver chassis 1s
removed and a similar plug is wired to supply filament and plate current to the re-
cejver circults. The "B" voltage is supplied to the input side of the f11ter section
used for a-c operation there by insuring adequate filtering for vibrator type sup-
plies when used.

S ——— A a— —
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CAUTION - Voltages at various points in this equipment are
of sufficlently high potential to produce a severe shock.
Ilocate the high potential points on the VOLTAGE-RESISTANCE
DIAGRAM before attempting to service cirecuits that are “hot™.
IT'S A GOOD RULE TQ DISCONNECT THE POWER SOURCE BEFORE WAK-
ING ADJUSTMENTS WHEN POSSIBIE. BE CAREFUL.

1. PREVENTIVE MAINTENANCE
.

All components of the receiver should be given a thorough Inspection at regular
intervals. EKeep the components clean and dry. Moisture, even in a completely tropie-
alized set may cause serious deterioration and produce general unsatisfactory opera-
tion. Dust and dirt materlally effect both electrical and mechanical cperation. Keep
the various parts clean especially the tuning capacitor and assoclated gear drive.
Dust should be blown out with dry air or brushed out carefully. Do not oil the gear
teeth or the condenser wipers as nolsy reception will result from intermittant elec-
trical contact at these points. Noisy reception may alsc be caused by dirty condens-
er wipers, faulty gain controls, and switches, frayed cable connections, faulty tubes,
ete. in the installation. Check accessible connections, switch contacts, ete. regu-
larly making sure that all are clean and tight and the tubes and cable connectors are
held securely in their sockets.

2., REPLACING TUBES, LAMPS, AND FUSES

a. Replacing Tubes. - Al]l tubes with the exception of the four acorn types are
accessible at the top of the chassis through the hinged cover of the cabinet. The
four acorn type tubes are made accessible by removing the top cover of the r-f section
which is held dewn by thumb screws. The acorn tubes should be inserted with the short
end of the body in the socket. Acorn tubes are more fragile than the rest and should
be handled accordingly. If the grid and plate c¢lips on the connections to these tubes
become loose replace or bend to fit. DO NOT ATTEMPT TO SOLDER DIRECTLY TO THE TUBE
PIN as the heat generated by the soldering irom will c¢rack the glass envelope. When
replacing tubes, check the tube type carefully and replace with the correct tube
type. Refer to the top view of the chassis to determine the location of the tubes
and to the PARTS LIST for the type number and deseription of each.

b, Replacing LampsS. = The receiver employs two lamps with bayonet type sockets
to 1l1luminate the vernier dial and the tuning meter. The lamps illuminating the vern-
fer dial scale and tuning meter are to be replaced by a 6/8-velt, 150 ma. (Brown
bead) G.E. 47 or equivalent. The coler code referred to, is the color of the glass
bead above the glass stem inside the envelope of the lamp. The lamp illuminating the
meter scale is removed by pulling the lamp socket from the rubber grommet in the meter
case. When reinserting ihe lamp, do not pushk the socket assembly too far into the
meter case as a hot spot of Iight will appear on the meter scele Instead of even area
of'_ 111umination.

¢. Replacing Fuses. - Two fuses are used, one in each side of the a-c line, The
fuse holders are located on the rear apron of the chassis and require a screw driver
to remove the fuse. Replace burned out fuses with 3-ampere 250-volt, Little Fuse
type 3AG or equivalent.

CAUTION - The fuses protect your equipment, don’t take
chances using fuses rated for a heavier current drain than

3 amperes.
3. PERIODIC ADJUSTMENTS
a. Tuning Meter Adjustment.
(1) The tuning meter zero setting control 18 located behind its front panel
button type cover marked S-METER ADJ. Remove the button with a knife or gcrew ariver
blade.

(2) Disconnect the antenna and comnect & jumper across terminals Al Az and
b H]
GND.

(3) Set the front panel controls for amplitude modulation reception as follows:
(a) Set A.M./F.M. gwitch at A.M.

{b) Set A.V.C. switeh at ON.

©John ¥. Rider
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(¢} Turn R.F. GAIN control toright until the switeh on the control cl tcks.
{d) Set A.F. GAIN control for minimum gain. {All the way to the left).
(e} Set A.N.L. switch at OFF,

(f) Set SEND-REC. switch at REC.

(4; With a screw driver set the S-METER ADJ. control for the zero reading on the
S-meter scale of the tuning meter,

(3) Remove the antemnna terminal jumper and replace antenna leads and meter ad-
Justment cover button, the adjustment is completed. )

b. Receiver Alignment. - The receiver has been carefully aligned at the factory
and should not require realignment until the receiver requires new tubes in the r-f
and i-f stages or shows sipgns of loss of sensitivity, off frequency ealibration or re-
quires service work on one or more of its r-f and i-f stages. Alignment should not
be attempted by inexperienced personnel as maximum performance jis obtained only by
eareful and intelligent alignment..

(1) Aligning Tools. -
(a) Signal generator capable of providing a 400-cycle modulated signal at
16 mc¢. and 130 to 210 me. range. Recommended generators are the Ferris Instrument
Corp. Model 18D or 18FS and the Measurements Corp. Model 75.
(b) A 50-ohm non-inductive dummy antenna resistor.

(e} Non-metellic screw driver. A bakelite screw driver with a short metal
blade is very good.

(d) Audio output meter capable of handling 5 watts of audio power for
either BOO or 5000-ohm lonads.

(2) I-F Amplifier Alignment.

(a) Disconnect the grid lead of the type 954 mixer tube (V-3) and connect
the signal generator to the grid of the mixer tube, using a small! clip or flexible

plece of wire to make the connection. Connect the ground wire of the gemerator to

the receiver chassis.

CAUTION - Do neot attempt to solder to the tube terminal as
the heat of the soldering iron is certain to crack the
glass envelope.

(b} Connect the output meter across the speaker terminels. Set the range
of the output meter for its highest range to prevent overloading the meter sccidently.

(e} Let the receiver warm up for approximately half an hour then set the
receiver controls as follows:

R.F. GAIN control at maximum gain.

A.F. GAIN control at maximum gain permitted by local noise level. Work
in a shielded room if possible.

A.M./F.M. switch at A.M.
A.V.C. switch at OFF.
A.N.L. switech at _OFF.
SEND/REC. switch at REC.

(d) Set the signal generator frequency at 16 megacycles and turn on the
400-¢cycle modulation.

(e) Adjust i-f transformers T-6, T-6, T-7, and T-8 for maximm response by
tuning for maximum signal level at the output meter using just enough signal generator
output to provide a good resonant swing on the output meter. The signal leve) at the
generator should run not more then 70 microvolts for a 500 milliwatt audio output
level. Repeat the alignment procedure until assured of accurate alignment. Refer to

(-

©John F.

Courtesy Nostalgia Air

R —— — . — —

Rider



http://www.nostalgiaair.org
https://www.manualsplus.com/

HALLICRAFTERS PAGE 15-43

MDEL 8-37

THE HALLICRAFTERS CO.

sgqurod juauwuByre Bupmoys msra doi ¢L8-S [9PON JaATad3ay oIpwd °T1-9 aanBtyg

HO1v7110S0

H3IXIN
——3lo

4331 TNV
4-4 QJN¢

H3141NdW Y

4-4 1Si

l

©John F. Rider

Courtesy Nostalgia Air


http://www.nostalgiaair.org
https://www.manualsplus.com/

PAGE 15-44 HALLICRAFTERS

]MODEL 5=~37 THE HALLICRAFTERS CO.

|

figure 5-1 for the location of 1-Ff transformer adjustment screws 81 through S8 inelu-
sive on i-f transformers T-5, T-8, T-7, and T-5.

{#) Diseonnect the filament lead of the 1st i-f amplifier tube (V-4} at
Pin #2 of the d-c power input socket (S0-1) on the rear apron of the chassis. Refer
to Fig. 7-7. Allow the filament of tube V-4 about one minute to cool off before pro-
ceding. :

(z2) Increase the output of the signal generator until a readable signal
leve) is indicated by the output meter and adjust neutralizing capacitor C-18 for
minimm cutput. While sdjusting capaeitor C-18, adjust slug adjustment S, on trans-
former T-6 for maximum output to compensate for detuning caused by adjuSting C-18.
Repeat the procedure until satisfied that the best possihle settings have been oh-
tained.

(h) Reconnect the filament lead of tube V-4 and disconnect the filament
lead of the 2nd i-f amplifier tube V-£ at the d-c power input socket. Allow a minute
for the tube to conl as before.

(1) Adjust neutralizing capacitor C-26 and slug adjustment S_ on trans-
former T-7 for their optimmum settings as for the 1st 1-f amplifier stage. [econnect
the filament lead again before. proceeding. '

{§) Detune transformers T-8 (Slugs Sg and S4) and T-B (Slugs Sy and Sg)
mtil a fairly high signal generator output is required to produce a readable output
meter reading. First adjust transformers T-5 and T-7 for meximum output, then adjust
transformer T-8 and finally transformer T-6. Do not readjust transformers T-5 and
T-7 when adjusting T-8 and T-6. Reduce the signal generator output as required while
bringing these last two i-f transformers into alignment. ’

(3) Diserimator Transformer Alignment. -
(a) Set the AM,/F.M. switch at F.M.
(b) Leave the signal generator set at 16 me. with 400 cycle modulation.

(e} Adjust the secondary slug (S3p) of the diseriminator transformer (Tg)
for zero signal Jeve! at the output meter., Note that this adjusiment is critical,

_ therefore turn the screw slowly.

{d} Detune the signal generator from the 16 me i-f frequency unti) a read-
able indieation is obtained at the output meter and adjusg the primary slug (8-8) for
maximum output meter reading.

(e) Balance up the discriminator stage as follows:

1. Detune the signal generator to either side of the 16 mc resonant
point and note the maximmm output meter readings obtailned. If they are equal, the
discriminator stage 1s functioning properly, 1f not, proceed with the balancing ad-
Justment that follows.

2. To balance up an unbalanced condition, tune the signal generator
to the resonant point of the weaker peak and tune the primary siug (Sg) until the out~
put rises about one-half the difference of the unbalanced readings obtained in step
1. Recheck for balance and repeat the balancing procedure if necessary.

NOTE - If & balance cannot be dbtained by adjusting the pri-
mary slug (Sg), the discriminator’s secondary slug (8;4) has
been misadjusted slightly and will require a very slight re-
adjustment in either direction. The direction of adjustment
thet will cause the off-tune peaks to assume the same values
is the correct one. Note that the quality of the f-m mignal
will depend materially upon the degree of balance obtained, -
hence, a 1ittle care will be well repaid in performance.

(f} Disconnect the signal generator and reconmect the grid lead to the mix-
er tubey, the alignment of the 1-f amplifier stages 13 completed.

(4) R-F amplifier Alignment. -

(a) Connect the signal generator to the "A;" antenna terminal through a
G60-ohm resistor and connect the ground wire of the sighal generator to terminal "Ag¥,
Disconnect the jumper wire between "Ax” and "GND" as the generator should not be
grounded to the receiver's chassis for the following adjustments.

E————— —
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(b) Set the receiver controls as for i-f amplifier alignment. Refer to
paragraph 3. b. (2) (¢} this section. :

{c) Set the signal generator at 210 me. and turn on 400 cycle modulation.

Note - if your signel generator will not reach 210 mc. use the
harmonic of the generator signal.

(d) Set the receiver's TUNING dial at 210 me. and set the ANTENNA control
for maximum output, them adjust capacitors C-7 and C-12 for maximum output while
"rocking®™ the TUNING dial control back and forth across the generator signal. Use
Just enough signal generator output to provide a readsble resonance point at the out-
put meter.

NOTE - Should it be necessary to adjust the frequency of the
osclllator to make the receiver's dial reading fall on 210
me exactly, loosen and shift the heavy wire primary winding
(oscillator transformer T-%4 primary) nearest to the fromt
panel and the heavy wire coupling leop on the oppasite side
of the heavy tubing secondary winding. Take care that the
coupling between the primary winding and the secondary is
not reduced below that necessary to maintain adequate feed
back for the oscillator over the entire band. Having ob-
talned proper adjustment recement the winding in place with
Amphenol *612" or an ¢quivalent low loss cement. After ad-
Justing the oscillator frequency realign capacitors C-7 and
C-12 as described above.

(e) Set the signal generator at 130 mc, tune in the signal on the receiver
and check to see that the receiver's maln tuning dial reads 130 mc. If not, the
secondary (heavy tubular winding) inductance of transformers T-1, T-2, T-3, and T-4
must be adjusted by loosening the clamps and set screws which hold them in place and
silding the transformers back and forth, Tighten all set screws after adjustment.

NOTE - If it is necessary to adjust the inductance of the
windings at 130 mc. the adjustments in paragraph (d) must
be repeated at 210 mc¢ to bring the high frequency end of
the range into alignment again.

{f) Repeat steps {d) and (e} until the receiver alignment and calibratlon
are satisfactory then make the following check to see that the oscilletor frequenecy
falls below the signal frequency as 1t should. For example: Set the receiver dial
at 165 me., turn up the signal generator output to about ‘5000 times normal, and set
the signal generator frequency at twice the i-f frequency lower than 185 mc. - or
133 mc. An image signal should be heard. If not, tune the signal generator to twice
the i-f frequency higher than the signal frequency or 187 mc. and look for the image
there. If the image shows up at the 197 me. the receiver's ocecilletor is operating
above the signal frequency and must be readjusted so that it falls below the signal
frequency. Due to the construction of this receiver it is considered impossible to
adjust the oscillator frequency so that it will fall above the signal frequency, how-
ever, it is always well to check for the image after making any extensive alignment
adjustments. )

(g) When complctely aligned the overall receiver sensitivity will usually
run between 10 to 16 microvolts for 500 milliwatts audio output. If your receiver
falls reascnably close to this sensitivity, consider your alignment adjustments sat-
isfactory.

4. LOCATING FAULTS WITH A VOLT-OHM METER

a. Voltage Chart. - Refer to Fig. 5-2. for the tube socket terminal voltages.
Voltages shown are those between the terminal and ground (chassis) unless otherwise
syecified. To identify the tube socket connections, refer to Fig. 7-8. The readings
were taken with an RCA Volt Ohmyst Junior analyzer using 20,000 ohm per volt sensi-
tivity. To prepare the receiver for measurement, disconnect the antenna, connect a
Jumper between the antenna terminals A, A2 and GND., disconnect the speaker and re-
place with & 5000-ohm 10-watt resistor acroSs the 5000-ohm output terminals or a GOG-
olm 10-wett resistor across the 500-ohm terminals, and set the controls as follows:

POWER, A.V.C. and A.N.L. switches at ON.

SEND/REC. switeh at REC.
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AM. /F M. switch at A.M.

R.F. GAIN ard A.F. GAIN controls at maximm gain position.

ANTENNA TUNING and TONE controls do not effect readings.

b. Resistance Chart. — Refer to Fig. 5-3. for the tube socket terminal to ground

(chassis) resistance measurements.
The readings were taken with an RCA Volt Ohmyst Junior analyzer.

Fig. 7-6.

To identify tube socket connections, refer to

To pre-

pare the receiver for measurement, disconmect the a-¢ line cord and set the controls

as follows:

CAUTION ~ The receiver's line cord,

POWER, A.V.C. and A.N.L. switches at ON.

SEND/REC. switch at REC.

AN /F.M. switeh at A.M.

R.F. GAIN and A.F. GAIN controls at maximum gain position.

TONE control at maximm clock-wise position.

ANTENNA and TUNING controls do not effect readings.

if operating from an

a-c outlet, or the battery supply cord, if operating from a
d-¢ supply, must be disconnected before making resistance
measurements.

¢. Checking Transformer and Inductor Windings With an Ohm-meter. -

NOTE - One terminel of each winding measured must be dis-
connected from the circuit to avoid measuring circuit re-
sistances instead of winding resistance alone &s indicated
in the chart.

Winding D-C resistance
Circult symbol Name of part Winding terminals (ohms)
T-10 TRANSFOBMER, audio. Primary. 1 to 2 300
B5000-0ohm 3 to 6 250
secondary.
500-ohm 3 to b 22
secondary.
T-11 TRANSFORMER, filament | 1156-volt 3 to 115 V. 12
power. primary.
230-volt + to 230 V. 40
primary.
6.3-volt - Less than
secondary. one ohm,
5.0-volt - Legs than
I secondary. one ohm.
T-12 TRANSFORMER, plate 115-volt + to 115 V. 7
power primary.
230-volt * to 230 V. 20
primary.
% secondary. | CT to 288 V. k-]
Secondary 28B V. to 288 Vi 150
L-4 REACTOR, filter. - 1 to2 85
1~5 REACTOR, filter. - - 300
| - —— I—— IR FE—— E—
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