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FREQUENCY COVERAGE.
The Model $-40 Radio Receiver provides continuous coverage Over the frequency
range from 550 kilocycles (kc) to 44 megacycles (mc) in four bands. Each band is " fadto B
provided with sufficlient overlap Lo lnsure continuity of coverage over the entire gure -1 10 Raceiver Mode} 5-40, schematic wlring diagran
tunlng range. The frequencies covered per band are ss follows:
Band Coverage

1 560 ke, to 1700 ke.

2 1680 ke, to 5.4 me.

a 5.3 mc. to 15.8 me.

4 15.3 me. to 44 me.
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To restring the main tuning dial cocd, cuta 23° length of 18 Ib.
test dial cord and tie one end (o the tension spring of the main
«uning capacitor drive pulley st position " on the diagram.
Following the numbcrs -1 theough 14, wind the cord on the
pulley and knob drive shaft. At position “'14,” stretch the
teasion spring and tie the card secarely. Cut off the excess cord
Note chat three turns are wound on the knob drive shaft.

To restring the bandspread tuning dial cord, cut a 35° length
of dial cord and follow the procedure as explained above,
except start ar position “A" on the diagram and proceed
through position “V." Note that the kaob drive shaft has three
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POWER REQUIREMENTS.

The receiver is designed to operate from a 117-volt, 50/60 cycle single phase,
(25/60 cycle 1if receiver has universal power transformer) a-c source or from a 6-volt
storage battery and 200-volts of "B battery. The "B" batteries may be replaced by
a suitable vibrator type power supply if it meets the following current requirements:

A-C Operation * D-C Operation
Line voltage « « « & « o » o 117 volts Filament voltage. . . . . . 6.3 volis
Line current « + « « ¢« + + » 0.76 amp. Filament current. . « + « . 5 amps.
Power comsumption. . . + . « 75 watts "B* voltage + + » « o o » » 260 volts
"B" current o o o+ o o o o . 70 ma,

¢ 'fhe 6-volt battery drain using a vibrator type supply
for "B”" voltage will run approximately 10 amperes.

Audio Output Connections. - The headset jack marked PHONES, located onthe fromt
penel, provides output for headset reception. The circuit is such, that the speaker
circuit is opened when the headset cord plug is inserted into the PHONE jack. The
output of the first audio stage is then capacitively coupled to the PHONE jack.

Remote Operation Facilities. - The receiver may be disabled remotely by dis-
connecting the jumper wire between pins #3 and #4 on the shorting plug (PL-2), which
is normally plugged into socket 80-1 during arc operation, and connecting a remote
switch or relay across these pins. The stand-by switch is connected in the "B* lead.
When using the remote control disabling switch, the STANDBY/RECEIVE switch on the re-
ceiver must be set at STANDBY.

PREPARATION FOR USE.

A-C Operation. - The receiver may be operated from a 117-volt, 50/60 cyeley
(26/60 cycle if universal power transformer is used) single phase a-c source of power.
In the event that the recelver has a universal power transformer, check the line volt-
age and set the line voltage switch, located on top of the transformer, before con-
necting the recelver to a source of power. If the recelver power transformer is set
for a higher line voltage than the source, it will not be damaged when connected to a
line of lower voltage, but a receiver set for & lower line veltage will, in most
cases, be damaged when plugged into an outlet having a higher line voltage.

D-C Operation. - The receiver maybe operated from a 6-volt d—c source, genmerally
a storage battery, and a 260-volt d-c supply in the form of dry batteries or vibrator
type power pack. Consult the chart on power requirements for d-c operation in Section
I, and provide battery facilities capable of supplying these demands. The recelver
is connected to the d-c¢ supply as follows:

(1) Remove the octal *jumper plug® (PL-2) used for a-c operation from socket
S0-1. Use #18 (AWG) wire leads for the 260-volt "B" supply connections topins #3 and #5,
and #12 (AWG) wire leads for the 6-volt "A" battery connections to pins #1, #8 and #7.

CAUTION = Check your wiring carefully before commecting up to the
battery supply.

OPERATION.

Listed below are the receiver controls and their settings for the two types of
reception provided by this receiver, namely, phone and c-w code reception. Refer to
Figure 1-1 or the front panel of the receiver. .

a. PHONE RECEPTION. — To receive phone signals set the front panel controls as
follows:

STANDBY/RECEIV'E'siltch - Set at RECEIVE. (Set at STANDBY to disable
receiver for short standby perlods,

Bet at range number corresponding to band

BAND SELECTOR switeh 3
covering desired frequency.

AM-CW switch Set at AM.

A.V.C. switch S8et at ON.

NOISE LIMITER switch Normally set at OFF.

©John F. Rider
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Turn the control all the way clockwise to
max imum.

SENSITIVITY control -

)

Adjust for desired volume at headset or loud-
speaker.

YOLUME control

PITCH CONTROL

Not, used.

Set to please listener. Set at HIGH for normal
reception. Generally set at LOW or MED. when
noise level is high.

TONE control

Set calibrated dial to freguency of desired
signal and adfust for maximum tuning meter
deflection (1f a tuning weter is used.) Dial
frequency calibrations are true only with BAND-
SPREAD tuning dial set at zero.

TUNING control

BANDSPREAD Tuning control - Use. this control in conjunction with the
TUNING control es described in the paragraph
on bandspread tuning in this section. This

control is used for finer tuning.

b. C-W Code Reception. ~ To receive continuous wave (c-w) code signals, set the
front panel controls as follows:

to band

BAND SELECTOR switch -~ Set at range number corresponding

covering desired freguency.

A.V.C. switch

Set at OFF.

AM-CW switch -~ Set at CW.

NOISE LINMITER switch Set at OFF.

TUNING control

Set calibrated dial at frequency of desired
signal. Tune for meximum signal level at head-
set or loudspeaker. Dial frequency calibrations
are true only with the BANDSPREAD tuning dial
set at zero.

SENSITIVITY control

Turn up as high as the signal strength of the
code signal will permit. Too much gain will
result in distortion of the signal.

TONE control Set at LOW or MNED.

VOLUME control - Turn up to full clockwise.

BANDSPREAD tuning control - Use this control in confunction with the MAIN
tuning control as described in the paragraph
in bandspread tuning in this sdetion. This
control is used for finer tuning.

~

PITCH CONTROL ~ Set at desired pitch of code signal by turning

to the right or left.

STANDBY-RECEIVE

Set at
ceiver

RECEIVE (Set at STANDBY to disable re-
for short standby periods.

GENERAL: Model $-40 is a2 9 tube commercial superhetero-
dyne table modef, radio receiver, incorporating 4 bands of
AM/CW reception, as follows: band #1, 540 kc to 1700 kc;
band #2, 1.7 mc to 5.35 mc; band 43, 5.35 mcto 15.7 mc; band
#4,15.7 mc to 43 mc. Provision for variable sensitivity control;
optional AVC, noise limiting, BFO pitch, tone, headset re-
ception, and use of an external “$” meter; standby operation;
and bandspreading are provided.

REAR PANEL CONNECTIONS: Consist of AC line cord with
plug, antenna and ground connector strip, dc power input
socket and 1 S meter socket. .

POWER SUPPLY DATA: AC operation—117 volt, 50/60
single phase source. (Also, 110/1 30/150/220/250 volr, 25
cycles single phase source with special power transformer
available, Hallicrafter’s part #52C027.) Power drain is 75
watts.

DC operation—filament 6.3 volt @ 3.5 amp; “B” supply 260 volt
@ 70 ma. (The 6 volt battery drain for vibrator type supply for
“B” voltage will run about 10 amp.)

©John F. Rider
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FUNCTIONING OF PARTS

1. GENERAL.

Figure 4~1. shows, Iin a very simple block form, the plan of the circuit of the
Model 8-40 radio receiver. Note that the circuit is that of the conventional super-
heterodyne receiver. A signal received at the antenna 1s fed through en r-f amplifier
stage to & combined mixer-oscillator stage where a iocal signal is generated and mixed
with the incoming signal. An intermediate frequency signal selected at the output of
the mixer stage 1s fed through two i-f amplifier stages to a combined detector audio
amplifier stage where it is demodulated, amplified and fed through an audio power
amplifier stage to a loud speaker. Provision 1s mede for headset reception. A com—
bined a-v—c and a-n-1 stage is also included to provide improved reception. A beat
frequency oscillator 1s incorporated for the recept ton of continuous wave (c-w) sig-
nals. Provision is alsc made for bandspread operation. An external tuning meter may
be used with the receiver, provision being made at the rear of the receiver for con-
nections.

2 ND DETECTOR AUDIO
R-F MIX *F
AMPLIFIER OSCIE'L‘A:'!;: AMPLIFIER AND 1 ST AUDIO POWER
AMPLIFIER AMPLIFIER

SPEAKER
Av-C
AND FREQUENCY
A-N-L OSCILLATOR

926252

Figure 4~1. Radio Receiver Model 8-40, block diagram.
2. DETAILED FUNCTIONING BY STAGES. (Refer to Fig. 7-7.)

Since the cireuit functions of bands 1, 2, 3 and 4 are essentially identical,
this discussion will describe the circuit with BAND SEIECTOR switch (8-1A through
8-1F) set at band 4 as shown In the schematic diagram.

a. R.F. Amplifier. - The r-f amplifier stage employs & type 68G7 pentode tube in
a conventional class A amplifier circuit. Signals present at the antenna are fed to
the primary of transformer T-1 through terminals A-1 and A-2 of the antenna terminal
strip 78-1. The secondary of transformer T-1 15 tuned by the ganged tuning capacitor
section C-6A and trimmer C-1. Ganged tuning capacitor section C-7A acts as a band-
spread for the secondary of transformer T-1. R-f signals selected by the parallel
resonant circult are applied to the grid of tube V-1 and appear in greater amplitude
across the primary of transformer T-5. Resistor R-1 and capacitor C-56 provide de—
coupling for the a-v—c voltage applied to the control grid. Parasitic resistors R-4
and R-31 prevents unwanted oscillations in this stage and tends to stabilize the amp-
1ifier. Resistor R-2, by-passed by capacitor C-8, provides self-bilas for the stage.
Resistor R-3 (SENSITIVITY control) regulates the bias to the grid. Resistor R-5 and
oapacitor C-9 act as a decoupling network for the screen of tube V-1. The signal
voltege developed across the primary of transformer T-5 is then coupled to the grid
of tube V-2 inductively through transformer T-5 and capacitively through capacitor
€-10. Capacitor C-10 provides a small amount of coupling to improve the response at
the high frequency end of the band, thus equalizing the r-f signal amplitude over the

tunable frequency range.

©John F. Rider
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b. Mixer-Oscillator. - The mizer-oscillator stage employs a type 68A7 converter
tube. The tube.functions both as oscillator and mixer. The secondary of r-f trans-
former T-5 is tuned by section C-GB of the ganged tuning capacitor and trimmer C-12.
Ganged tuning eapacitor section C-7B acts as bandspread tuning for the secondary of
transformer T-5. Oanged tuning capacitor section C-6C, trimmed by capacitor C-19,
tunes the secondary of transformer T-9 which is part of the oscillator circuit. Ganged
tuning capacitor section C-7C acts as bandspread tuning for the secondary of trans-
former T-8. A signal generated by the local oscillator, 455 kv. higher in frequency
than the received signal on bands #1, #2, #3 and 458 kc. lower in frequency than the
received signal on band #i, is mized electronically in the mixer tube since the oscil-
lator tube elements are included as part of the mizer tube V-2 in the same tube en-
velope. The frequency of oseillation 1s determined by a resonant circuit consisting
of the secondary of transformer T-9 and section C-6C of the main tuning capacitor and
trimmer capacitor C-19 connected in parallel. Section C-7C of the variable ganged
bandspread capacitor is connected in parallel with section 6-6C of the main tuning
capacitor for the purpose of effectively spreading or broadening the freq: y range.
Capacitor C~-26 is an additional fixed trimmer across the resonant circuit. Capacitor
C-18 provides increased gain for the osclllator on this band. Variable capacitors
©-23, C-24, and C-25 are padders for bands #3, #2, and #1 respectively, Resistor R-7
is a grid return for the oscillator grid in tube V-2. Capacitor C-16 is the oscilla-
tor grid coupling capacitor while capacitor C-17 provides coupling and d-c¢ blocking
for the oseillator plate circuit. Resistor R-30 suppresses parasitic oscillations.
Plate voltage for the screen grid of tube V-2, which also acts as oscillator plate, is
applied through resistor R-8. The difference frequency of the oscillator and incoming
signal frequencies is applied to the first i-f transformer T-13 primary which is tumed
by capacitor C-20. Capacitor C-20 is a by-pass for the mixer plate.

c. First and 2nd I-F Amplifier. — The first and 2nd i-f amplifier stages employ
type 6SK?7 pentode tubes. I-f amplifier coupling transformer T-13, T-14, and T-15 for
these two stages are tuned to 456 kc by adjusting the trimmer capacitors across each
transformer primary and secondary, The gain of the ist and 2nd i-f amplifier stages
is variled by the SENSITIVITY control (R~3), connected in series with the cathodes of
both tubes, to provide sensitivity control for the receiver. The a-v—¢ grid voltage
1s applied to this section of the receiver through resistor R-12 when A.V.C. switch
8-2 18 at OFFor in the open position. C-31 is an a-v-c by-pass for the control grid
of 1st i-f amplifier tube V-3. Resistor R-9, by-passed by capacitor €-32, provides
firxed blas for tube V-3. Resistor R-11 by-passed by capacitor C-36 provides fixed
bias for 2nd i-f amplifier tube V-4. Capacitor C-39 is a plate by-pass for tube V-4.
The signal voltage developed across the tramsformer T-15 primary 1s fed inductively to
the 2nd detector.

d. 2nd Detector and 18t Audio. - Both the second detector and first eudio amplifier
stages employ a single type 68Q7 duo diode-triode. The diode section of tube V-8
serves as a detector by rectifying the modulated carrier. The r-f filter for this
type of detection consists of resistor R-14 and capacitors C-41 and C-42 connected 1in
a pi-section. Automatic volume control and audio frequency voltage is obtained from o
voltage divider consisting of resistors R-19, R-17 and R-15. Capacitor C-43 couples
the 2nd detector to the VOLUME control, resistor (R-20). Resistor R-16 is bias for
the first audio stage, part of tube V-5, Resistor R-22 1s the plate load for the
triode part of tube V-5. Capacitor C-44 acts as r-f filter at the plate. The audio
frequency voltage is then fed through coupling capacitor C-45 to the grid of the out-
put audio amplifjer tube V-6.

e. Power Audio Amplifier.- The power audio amplifier stage is a class A amplifier

employing a type 6F6-G pentode. Resistor R-23 is a grid return for the control grid

of tube V~6. Resistor R-24, by-passed by capacitor C-48, supplies bias to the control

grid. Resistor B-26 and capacitors G-47 and C-48 serve as a tone control circuit.

Capacitor C-49 serves as by-pass for the screen grid. The audio siznal 18 then fed

through socket 50-3 and plug PL-3 to the primary of output transformer T-16 whence 1t
is coupled inductively to the secondary and fed to the speaker LS-1 voice coil. An
audio frequency signal is also fed from the grid of tube V-6 to PHONE Jack J-1. Volt-
age is fed to the plate of tube V-6 through the primary of transformer T-16.

f+ AJV.C. and NOISE LIMITER. - Both the automatic volume control and automatic
noise limiter stages employ a single type 606 duo-<diode. One diode of tube V-7 serves
as the automatic volume control rectifier. The remaining diode section of tube V-7
serves as an automatic limiter as follows: Capacitor C-40 becomes charged by the
rectified carrier voltage and the time constant of this capacitor and filter network
associated with it is suchthat the audio frequency voltage variatfons do not alter this
charge. During a severe noise pulse, however, the cathode of the diode plate connected
to capacitor €-40 becomes more negatively charged than the charge held by cepacitor

©John F. Rider
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C-40 unt1l the cathode voltage of the a-n-1 diode again reaches a less negative
potential than its plate and capacitor C-40 acquires 1ts normal charge. By shorting
the audio voltage to ground during a noise pulse, the a-n-1 circuit prevents the ob-
Jectionable noise pulses from reaching the audio amplifier stages.

triode tube in a tuned-grid, untuned plate oscillator circuit. The oscillator fre-
quency-1s adjusted by a moveable powdered iron core in the field of transformer T-17.
This fron core adjustment sets the oscillator frequency at 456 kc. and 1s adjusted by
a screw driver during alignment. The fine adjustment of the oscillator frequency
required to provide control of the beat note frequency 18 controlled by a lnob (PITCH
CONTROL) from the front panel. The AM-CW switch controls the use of the oscillator
by .opening or closing the plate voltage lead to the tube. Resistor R-28 provides a
load for the plate of tube V-8. Resistor R-20 is the oscillator tube V-8 grid return
while capacitor C-56 provides grid coupling from the oseillator tank circuit. Capa-
citor C-54, across part of transformer T-17, resonates the tank circuit. Capscitor
C-53 forms part of a series impedance circuit with part of transformer T-17. The beat
frequency signal is coupled to the 2nd detector through capacitor C-38.

&+ Beat Frequency Oscillator. -~ The beat frequency oscillator employs & type 8J5 I

h. Power Supply. - The receiver has provisions for operation from either an a-cor
d-¢ source.

(1) A-C Operation. — The receiver's power supply provides for operation from

a8 117-volt source. The a-c current is fed to the primary of power transformer T-18 I
through the line cord. A type 80 (tube V-9) full wave rectifier is employed in &
conventional full wave rectifier circuit. The high voltage from this rectifier 18 fed
to a filter network through the ®"Shorting Plug® on the rear apron of the receiver
chassis as is the filament current for the heaters of the tubes. The STANDBY/RECEIVE
switch 18 connected in serles with the transformer T-18 center tap lead to ground
{chassis), thereby disabling the receiver but at the same time keeping the tube heaters
hot and ready for instant use. The filter circuit consists of a pi network made up of
the speaker fleld coil and capacitors C-50 and C-51. Resistors R~26 and R-27 are part
of a voltage divider and capacitor (-52 is & by-pass.

(2) D-C Operation. - External 8-volt storage battery and 260-volts of "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 is removed and a similar plug is wired to supply filement and plate
current to the receiver circuits. The” "B® voltage is fed to the input side of the
filter sections used for a-c operation thereby insuring adequate filtering for vibrator
type power supplies. .

i, Tuning Meter. - The tuning meter *S METER' is not supplied with the peceiver,
but ean be purchased on request from the company. Provision has been made on the rear
apron of the receiver for the external comnection of the *S* meter. A five prong plug
1s wired to the meter as indicated in figure 4-2 and should be plugged into socket
80-2. When metering reception, the meter meesures a voltage drop across resistor R-27
e.1. a change in screen current of first and second 1-f amplifier tubes V-4 and V-3.

25M

<
<
«
«

8+ e)
oM SCREEN 4 3 2
PILOT LIGHT FILAMENT 5 |
B_
| 20M '

Figure 4-2. Tuning meter SM-40 and schematic
wiring dlagram.

l —
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MAINTENANCE

CAUTION. =~ Voltages at various points in this equipment are of
sufficiently high potential to produce a severe shock. Locate the
high - potential points on the VOLTAGE CHART before attempting to
service circuits that are "hot®. IT IS A GOOD RUIE TO DISCONNECT
THE POWER SOURCE BEFORE MAKING ADJUSTMENTS WHEN POSSIBLE. BE
CAREFUL.

1. PREVENTIVE MAINTENANCE.

411 components of the receiver should be given a thorough inspection at regular
intervels. The time interval between inspections will be determined by the operating
conditions of the individual installation. In general, keep the components clean and
dry. Moisture, even in a completely tropicalized set may cause serious deterioration
and produce general unsatisfactory operation. Dust and dirt materially effect both
electrical and mechanical operation. Keep the various parts clean, especially the
tuning capacitors. Dust should be blown out with dry air or brushed out carefully
without bending the gang plates in the slightest. Noisey reception may alsc be caused
by dirty condenser wipers, faulty gain controls and switches, frayed cable connections,
faulty tubes, ete. in the installation. Check accessible connections, switeh con-
tacts, etc. regularly, 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. - A1l tubes are accessible at the top of the chassis through
the hinged cover of the cabinet. When replacing tubes, check the tube type carefully
and replace with the correct 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 description
of each.

b. Replacing lamps. - The receiver employes two lamps with bayonet type sockets to
1lluminate the calibrated tuning dial and the bandspread tuning dial. The lamps are
to be replaced with a 6/8-volt, 250 ma. (blue bead) G.E. #44 or equivalent. The color
code referred to, is the color of the glass bead above the glass stem inside the en-
velope of the lemps.

3. PERIODIC ADJUSTMENTS.

a. 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 1-f amplifier stages, or shows signs of loss of sensitivity, off freguency cali-
bration or requires service work on one or more of its r-f and i-f amplifier stages.
Alignment should not be attempted by inexperienced persons 8s maximum performance is
obtained only by careful and intelligent alignment.

(1) Aligning Tools. =

(a) Signal generator capable of providing a 400 cycle modulated signal at
455 ke, and 550 ke. to 44 mec. range.

(b) A 300 4 20% ohm non-inductive earbon dummy entenna resistor.

{c) Non-metallic screw driver. A bakelite screw driver with a short metal
blade is very good. :

{d) Audio output meter capeble of handling 1.5 watts of audlo power for
speaker load.

() I-F Amplifier Alignment. ~ (See Fig. 5-1)

(a) Comnect the *hot® lead of the generator directly to the stator plates
of the center section of the main tuning capacitor gang (the solder lug on top of that
section). Connect the ground wire of the generator to the receiver chassis. Set main
tuning capacitor at minimum capacity (open).

(b) Connect the output meter across the speaker voice coil andset the meter
range switch for its highest range to prevent overloading the meter accidentally.

©John F, Rider
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I-F Adjustments for 1st I-F Transformer T-13
§ I-F Adjustments for 2nd I-F Transformer T-14 G 2 G () Cas

® o
I-F Adjustments for 3rd I-F Transformer T-15

3

R-F arml oscillator
adjustment holes

Figure 5-1. Radio Receiver Model 8-40, view showing aligning points.

©Jonn F. Rider
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{c) Let the receiver warm up for approximately ten minutes, then set the
receiver controls as follows:

SENSITIVITY eontrol at maximum semsitivity (full clockwise).
VOLUME control at maximum volume (full clockwise).
. ‘A.V.C. switch at OFF,
NOISE LIMITER switch at OFF.
CW-AM switch at AM.
TONE eontrol at HIGH.
STANDBY/RECEIVE switch at RECEIVE.

(d) Set the signal generator freguency at 455 kc, and turn on the 400-cycle
modulation.

(e) Adjust trensformers T-13, T-14, and T-15 for maximm output meter reed-
ing using just enough signal generator output to provide a good resonant swing on the
' output meter. The signal level at the generator should be approximately 52 microvolts
for a 8500 milliwatt audio output level. Repeat the slignment procedure until assured
of accurate alignment. Refer to figure 5-1 for the location of i-f transformer adjust-

* ment screws #1 through #3 inclusive on tramsformers T-13, T-14, and T-15.

(3) Beat Frequency Oscillator Adjustment. -

Connect signal generator as in paragraph (2). Turn 400-cycle modulation
off,  Remove PITCH CONTROL knob with an Allen wrench and adjust the slotted screw
shaft for zero beat., Replace knob so that red mark is on top.

(4) R-F Amplifier Alignment. -

{8ee note at end of this section.

(a) Connect the *hot* lead of the signal generator to terminal "A1" of the
antenna terminal board through a 390 + 20% ohm non~inductive carbon resistor. Connect
the ground lead of the generator to the receiver chassis. Leave the jumper connected
between terminals "A2® and "GND*. Turn on the 400-cycle modulation.

(b) Let the receiver warm up for approximately ten minutes, then set the
receiver controls as follows: .

SENSITIVITY control at maximum sensitivity (full clockwise).
YOLUME control at maxisum volume (full clockwise).

A.V.C. switch at OFF.

NOISE LIMITER switch at OFF.

CW-AM switch at AM.

TONE control at HIGH.

STANDBY/RECEIVE switch at RECEIVE.

NOTE ~ For all alignment adjustments, the signal generator output
attenuator wust be adjusted to provide a 50O milliwatt audio sig-
nal output at the speaker socket of the receiver on the output
meter,

NOTE - Refer to figure 5-1 for all r-f alignment points.
(¢) Band 4. Alignment. -

(1) Set the signal generator at 36 mc. and tune in 1ts signal on the
receiver. If the receiver's calibrated dial reads 98 me. no adjustment is necessary -
if not, adjust oscillator trimmer capacitor C-19 for maximum output with the receiver
dial set at 36 me.

) S8et the signal generator at 18 mc. and tune in fts signal on the
receiver. If the receiver's calibrated dial reads 18 mc. no adjustment is necessary -
if not, adjust slug #8 on transfermer T-9 for maximum output with the receiver dial
set at 18 me.

NOTE - If slug #8 has been adjusted it will be necessary to repeat
step (1) again. Several adjustwents of capacitor C-19 in step (1)
and slug #8 in step (2) may be required in cases where the trans-
former has been greatly detuned or a new transformer hes been in-
stalled.

L —
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(3) Set signal generator and receiver at 36 mc. and adjust trimmers
C-1 and C-12 for maximum output.

(4) Set signal generator and receiver at 18 mc. and adfust slugs #5
and #6 for maximum output.

NOTE - If slugs #5 and #6 have been adjusted, it will be necessary
to repeat step (3) again. Several adjustments of capacitors (-1
and C-12 and slugs #5 and #6 may be required in cases where the
transformer has been greatly detuned or a new transformer has been
installed.

(d) Band 3. Alignmwent. -

(1) Set the signal generator at 14 mec. and tune in its signal on the
recelver., If the receiver's calibrated dial reads 14 mc, no adjustment is necessary -
if not, edjust oscillator trimmer capaciter C-20 for maximum output with the receiver
dial set at 14 me.

(2) Set the signal generator at 7 mc. and tune in its signal on the
receiver, If the receiver's calibrated dial reads 7 mc, no adjustment is necessary -
1f not, adjust oscillator padder capacitor C-23 for maximum output with the receiver
dial set at 7 me.

NOTE - If capacitor C-20 has been adjusted. it will be necessary to
repeat step (1) again. Beveral adjustments of capacitor C-20 in
step (1) and capecitor C-23 in step (2) may be required in cases
where the tramformer has been greatly detuned or anew transformer
has been installed.

(3) Set the signal generetor at 10 mc. and tune in its signal on the
receiver. If the receiver's calibrated disl reads 10 mc. no adjustment is necessary -
1f not, adjust slug #9 on transformer T-10 for maximum output with the receiver dial
set at 10 mec.

(4). If slug #0 has been adjusted, repeat steps (1) and (2).

(B) Set the signal generator and receiver at 14 mc. and adjust trim-
mers C-2 and C-13 for maxipm output,

(6) Set signal generator and receiver at 7 me. and adjust slugs #4 and
#7 for maximum output.

NOTE - If slugs #4 and #7 have been adjusted, it will be necessary
to repeat step (3) again. Several adjustments of capacitors C-2
and C-13 and slugs #4 and #7 may be required in cases where the
transformer has been greatly detuned or a new transformer hes been
installed.

(e) Band 2. Alignment. -

(1) Set the signal genérator.at 5 mc. and tune in its signal on the
receiver. If the receiver's calibrated dial reads 5 me. no adjustment is necessary -
if not, adjust oscillator trimmer capacitor C-21 for maxinuam output.

(2) Set the signal generator at 1.8 mc. and tune in its signal on the
recetver. 1f the receiver's calibrated dial reads 1.8 mc. no adjustment is necessary -
if not, adjust oscillator padder capacitor C-24 for maximum output with the recelver
dial set at 1.8 mc.

NOTE - If capacitor C-21 has been adjusted 1t will be necessary to
repest step (1) again. Several adjustments of capacitor C-21 1n
step (1) and capacitor C-24 in step (2) may be required in cases
where the transformer has been greatly detuned or a new transformer
has been installed.

(3) Set the signal generator at 3 me. and tune in 1ts signal on the
receiver., -If the receiver's calibrated disl reads 3 mc. no adjustment is necessary -
1f not, adjust slug #11 on transformer T-11 for maximum output with the receiver dial
set at 3 mec.

©John F. Rider
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Radio Receiver Model

CIRCUIT RESISTANCES LESS THAN ONE OHM ARE SHOWN AS"“ZERO"

. RESISTANCE READING WITH"SENSITIVITY”" CONTROL SET AT MINIMUM SENSITIVITY,
. RESISTANCE READING WITH"VOLUME" CONTROL SET AT MINIMUM VOLUME.
. RESISTANGE READING WITH"

C' SWITCH SET AT "OFF)
RESISTANGE READING WITH "NOISE LIMITER" SWITCH SET AT "OFF

. RESISTANCE READING WITH"CW-AM"  SWITCH SET AT “"aM

0C = OPEN CIRCUIT.

§-40, resistance chart.
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(4) If slug #11 has been adjusted repeat steps (1) and (2).

(8) Set the signal generator and receiver at § mc. and adjust trimmers
C-~3 and C-14 for maximum output,

(f) Band 1. Aligmment. -

{1) Set the signal generator at 1500 me. and tune in its signal on the
receiver. If the receiver's caltbrated dial reads 1500 kc. no adjustment 1s necessary
- 1if not, adjust osciliator trimmer capacitor C-22 for maximum output with the re-
ceiver dial set at 1500 ke,

(2) Set the signal generator at 600 kc. and tune in its signal on the
receiver. If the receiver's calibrated dial reads 600 kc. no adjustment 1s necessary
-~ Af not, adjust oscillator padder capacitor C-20 for maximum output with the re-
ceiver dial set at 600 ke.

NOTE - If cepacitor C-22 has been adjusted 1t will be necessary to
repeat step (1) again. Several adjustments of capacitor C-22 in
step (1) and capacitor C-25 in step (2) may be required in cases
where the transformer has been greatly detuned or & new trans-
former has been installed.

(3) Set the signal generator and receiver at 1000 kc. end tune in its
signal on the receiver. If the receiver's calibrated dial reads 1000 kc. no adjust-
ment is necessary - if not, adjust slug #10 on transformer T-12 for marimum output
with the receiver dial set at 1000 ke.

(4) If slug #10 has been adjusted repeat steps (1) and (2).

{5) Set the signal generator and receiver at 1500 kc. and adjust trim—
mers C-4 and C-15 for maximum output.

NOTE -' After completing the above r-f alignment procedure check
the image frequency to determine whether the oscillator frequency
18 higher than the signal frequency on bands 1, 2 and 3, and lower
than the signal frequency on band 4.

(g) When completely aligned the overall receiver sensitivity will usually
run from 7.2 microvolts at 600 ke. to 5 microvolts at 36 me., for 500 milliwatts audip
output. If your receiver falls reasonably close to this sensitivity, consider your
Job finished.

4. LOCATING FAULTS WITH A VOLT-OHM METER.

a. Voltage Chart.Refer to 3chematic for the tube socket terminal voltages. Volt-
ages shown are those between the terminal and ground {chessis) unless otherwise speci-
fied, The readings were
taken with a Weston Model 772 Analyzer using 20,000 ohm per volt sensitivity. To pre-
pare the receiver for measurement, disconnect the antenna, connect & jumper between
the antenna terminals Al, A2, and G, and set the controls as follows:

STANDBY/RECEIVE switch at RECEIVE.

A.V.C., NOISE LIMITER at ON and AM-CW switch at CW.

SENSITIVITY and VOLUME controls full clockwise.

TUNING, and PITCH CONTROL adjustments do not effect the reading.
TONE control at any one of the three tone positions.

b. Resistance Chart. - Refer to Fig. 5-3. for the tube socket terminal to ground
(chass1s) resistance measurements. To jdentify tube socket connections, refer to Fig.
7-6. The readings were taken with a Weston Model 772 Analyzer. To prepare the
receiver for measurement, disconnect the a-c line cord and set the controls as
follows:

STANDBY/RECEIVE switch at RECEIVE.

A.V.C., NOISE LIMITER at ON and AM-CW switch at CW.

SENSITIVITY and VOLUME controls full clockwise position.

TONE control at any one of the three tome positions.

TUNING and PITCH control adjustments do not effect the readings.
—— - e ————
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c. Checking Transformer and Inductor Windings With an Ohm-meter. -

NOTE - One terminal of each winding measured must be disconnected
from the circuilt to avoid measuring circult resistance instead of
winding resistance alone as indicated in the chart.

Winding D-C Resistance
Circuit Symbol Name of Part Winding Terminals (Ohns)
T-16 TRANSFORMER, audio. | Primary Primary 400
Secondary Secondary *s
SPKR FIELD Speaker field - - 1500
T-18 TRANSFORMER, power | Primary ~ 1to3 6
H.V. secondary 6 to 10 280
# H.V. second- 6 to 8 140
ary 8 to 10 140
6.3-volt sec- 2 to 4 ZERO
ondary
5.0-volt sec- 7Tto9 ZERO
ondary

* With speaker plug in socket.

TUBE COMPLEMENT.

tNote Rock main tuning gang capacitor when making r-f adjustments on bands 3 and 4.

Symbol Tube Type Function

V-1 68G7 R-F amplifier

V-2 65A7 Mixer and local oscillator.
v-3 6SK7 ist 1-€ amplifier

V-4 6SK7 2nd i-f amplifier

V-5 6S8G7 Detector, 1st audio awlifier
V-6 6F6-6G Audio power amplifier

V-7 6H6 A-V~C_and noise limiter

V-8 6J5 Beat frequency oscillator
V-9 80 Rectifier

©Jonn F. Rider




JOPTY °d UUorLy

Cso.Cs1 Co7 Vs Tis A7 Vi T3 M A

Figure 7-1. Radio Receiver Model S-40, top view,

‘0D SYILAVIADITIVH HHL

0%-5 TETON

£8-ST HOVd SITLAVIIITIVH




J9PTY 4 UyofLQ

R3S Sty Ty Cis Rapo CieRao 7Ry S Cps Rs S5 Riz Ri3S3Ris Caz RisSean Cao Riz Ris Ryg

d

Sign

T2

Te

: \\\\\

Ry Cs2 €32 Ry Ry Cas Ris Cao Coy

Figure 7-2. Radio Receiver Model S-40, bottom view.

Ry Ci3 Tyz Csa Css §

B

L12eg'03-8 TIMON

SYHLAVIDITIVH $8-ST HOVd

ALAVIADITIVH HHL

‘0D S84




J9PTY “4 UyorLey

Cis R CigRao Cir Ry 8§y

Cas. Ra S5

L

Ry T2 Gz R Ry Cos Ry Gy

Fig. 3. Bottom view of the receivar showing componesis location.

Riz R13 S3R1s Caz RisSsap Cao RyzR3y Ris' Csr B2iCyy Tj7 Cot

Cas

Sz

4

‘0D SYHLAVIOITIVH HHL

3

PO STAGH’0¥~8 THMN

§8-ST HOVd SYHILAVIIITIVH




KODEL S-40

PAGE 15-86 HALLICRAFTERS

THE HALLICRAFTERS CO.

IF FREQUENCY
455 ke

IF SELECTIVITY

6.8 k¢ wide at 6 db down

40.7 kc wide at 60 db down
(for $00 milliwatt output)

IMAGE RATIO

6:1 at 30 me
15: |u|4mc

37:1 a
1000:1 at 1500 ke

SENSITIVITY AUDIO OUTPUT

15 microvolt for 500 t watt with less than
millimate output st $50 ke 10 distorsion

8 microvolt fo: o0

rilliwatt outpuc at 40 mc

CONTROL SETTINGS FOR PRELIMINARY TEST OPERATION (Broadcast Band)

NAME

FUNCTION

1 SENSITIVITY RF gain control

SETTING

Maximum clockwise

REE
NO.

Ao

NAME FUNCTION SETTING

7 NOISE LIMITER Noise peak limiting At OFF"

2 BANDSELECTOR Opersting band  Counter clockwise 8 BAND SPREAD Short wave band  To*O" on small dial
selector 01" spreading scale
3 VOLUME Audio gain control Half clockwise:adj. | 9 TONE Receiver on/off  Clockwise to * MED"
as necessary switch and tone
4 AvC Automatic volume AT “'ON" ontrol ) .
control 10 PITCH CW beat note Any position {not in
5 TUNING Maia walng con-  To local station freq. CONTROL pitch selector use)
erol on main disl scale 11 PHONES jack  Headset connection Not used
6 CW/AM BFO on/off switch At AM" 12 STANDBY Receiver temporary At RECEIVE"
RECEIVE standby
HALLICRAFTER'S JCOMPONENT| HALLICRAFTER'S LIST PRICE
REF. RO, DESCRIPTION PART NUMBER | LIST PRICE | REF.NO. DESCRIPTION PART NUMBER | PER COMPORENT
CAPACITORS
SWITCHES
€-1,2,12,13 llnnmmllummufmlnnﬂnmunf T2,
s T-5,T6and 15 ) s0 ) s BAND SELEGTOR; 4 wctars ganon; 4 ou-
a5,z | 1316 mot e for tranormers T3, Sy moumied in
2} a2 e shatt,
;4 IIDII 46AD9S 2 hl(uhh m’m (Sdllhmuch o} 628039 t 25
58cti0ns lﬂo‘d 48C138 1E and F) 62804 25
46AUS03J 10 U assembly e &5
46AWSO3S 10 $2,3,5and 7 AV.C. ON/OFF; SPST; toggle; 3 amp @ 250
volts 60A138 25
CCAIUK240M 15 84 TONE and AC lina awiten; 2 nclim olvmd;
1 30ct. (541 Snw .
cenuKisoM 15 oy sreT. ol
CM20R291K 15 25 vita or 3 mn@ S50 vt 4G
GAWIG it Sianing i, coazzs 5
ss natar: 5P 1o B-3; NOT AVAIL.
CC25UKI01K 15 AII,E AS A SEFARATE REPLACEMENT
s 0
prrid) £ 3
e * SOGKETS
Rl 8041 DC powse source input socket; octal, female,
NMMM W MiP 8R035 30
so2 et or etomal 5 aer S contcte, | w
o Amptane Xy E
Camn.n daace v | sos SOOI I ComeaTon: 5 contacs, e, p
and 3 asao9s 2 i type 2040-8 e
- :H anﬂ bl mid; +40—-10'7; 200 vdow; paper 45Al 10
.36 a0d 37 vl trumrmar wni o IF Reansformar T-15 previs 2
o3 2 ot iemick formad by teiting o TRANSFORMERS
sulated w T AVAILA ) y  ari
nguczngr PART, SHOWN FOR |19 Antens o for Band 3 vanable ]
Gstass | ogTmd i D200 viow: e vaoas vo BB Aot o s
C4t and 42 7 mant; CMATIM o PR e
270 e nry(,mvaew mica 15 B s
<. Electroipic F250210° (2 25 vaow; x4 iricd
At w... toads Jr EY sd oierts
o7 200 v papor ‘a1 w §IE oeres
Can (it ;420 view; poe HEAVION R T o
G5t St Y s §EN 8
Clss 500 uoa, CMzoAi0iM 10 Ll il jatad
&5 e+ TS votws paver BRI s i variatle e
i 455 ke shielded i
JACKS - a T8 ke; whietded s0C152
I (oss circuit; short body; sc- | %6A0Z 6 Rk outt trangtormar: pirt of fowdspeaker
onts standard headset plug LS4 unmbly bul is available a8 2 separate
LAMPS 17 548028
LM ana 2 6.5 (0 250 ma; biue dead; G.E. iype 44 398003 1 o e ,m’;";gm,,mmm
sach side of cantor tap {no load); filament
LOUDSPEAKER ooniary .3t i 5.3 i o T
LS 5 P.M. speaker; 3.2 chm voice coil iment secondrry 5 volt @ 2 amp; mldsr g
terminals 520026 330
PLUGS T Puwar tranvformor: sams £1 T-18 abovo, ascept
PLY A ting cord and standird 2 orong g aTA78 3 Dmany—110/130/150/220/250 volt 8C, %5 | er .
) AG gporaio shating. lug; Amprancl oca, e e s sl o st e
o Py Inclater s 208003 . ‘only, and ix aob standard exuipment for this
PL3. ‘Spaaker connocting D‘W. Cmth tyve 2749; part Ml
o spotker LS-1 assom 10a107 ™
RESISTORS TERMINAL STRIPS
Bt and 15 1020000, 3 ACooAE: T84t Arganna and round connecor atrio: mrked
- : cabon AR s 2" 207G on face; Oinch (ypa 1738 | 984032 10
R-2and S-6 SENSITIVI'V Control; 10,000 otm; intiudes B
. ST totlegeon i (5.60n 0
¥ 10 MISCELLANEOUS MECHANICAL
RS, 19 an0 32 et
as feheiteted el R Rt COMPONENTS
%4 4wt carben FERAETBIK 035
B skt REIAE I H ectiver v k]
A RCa0AE 102 H uning diar; bayomst
Rz 7 st carbon ROESCE 120K o 834033 0
iz watt;cirson C20AE225M t Pilok lamp sacket; bandspreed dial light; bayo-
- 3 ebon RC2OAEIOSM not bass A034 10
Eaaes RCIOAEe7IM ' Taaino 0
Jioe RC20AEG i 74871 10
R2Y 25A538 1 74A389 10
L RO2AEISIM i s0v2 o
e RC20AE e 1 o785 k'l
ra ACITAEBEIK 1 71At69 ]
s RCITAEI53M 1 o
e RCATAE 123K 1
¥ 103K . E
L FCHAL oM 1 frrchd ,;2
3 100M 1 saess Ed
H e i ol "
R34 10,000 ohm gzo 34wt carbon RC20AE ! . 188
2 75k0i2 0
Note: All prices are subject to change without notice. 3 it f
T, xm SERSITIVNTY, VOLUME wnd TONE }
ol 198049 a0
1 ooy BANDSWATEH cotea; alaminum 15808 w
1 Knob; PITGH CONTROL 15A058 -1
1 Top v for raceiver exbivat o60288 280
i e 288

©John F. Rider



Farnsworth Models

‘The parts shortage has resulted in the
substitution of various types of tuning
capacitors without change in part num-
bers stamped on them. In ordering re-
placement tuning capacitors for ET-060,
061, 063, 0G4, 065, 066, 069; EK-263,
264, and 265 the following suggestions
should be observed:

Gang Capacitor with 21 plate oscillator
section requires the removal of trimmer
from tf section of gang if the loop
antenna has a r-f trimmer located on it
This capacitor used B.C. oscillator coil
#38483 and, if an S.W. oscillator coil is
used  requires SW. oscillator coil
#38549. Both of these coils have 2 white
dot to indicate finish lug.

A #26239 gang capacitor with 19
plate oscillator section (identified by red
dot on rear) may require the removal
of r-f wimmer as explained above. This
capacitor requires B.C. oscillator coil
#38706 and S.W. oscillator coil (if used )
#38709.  These oscillator coils are
marked with a yellow dot at the finish
lug.

The following is an alignment hinc for
the Farnsworth models with respect w0
the use of the antenna:

The antenna should be held in a ver-
tical position, % inch from the back side
of the radio chassis in order to maintain
the maximum output of the antenna after
being installed in the cabinet. There-
fore, we suggest some type of a jig to be
made out of scrap material found around
the service department to hold said an-
tenna in the proper position while the
serviceman is realigning the radio out
of the cabinet. This suggestion is very
helpful in getting the best operation out
of the radio and, in addition, saving ex-
pense and time.

GALVIN DIAL CORD SLIPPAGE

Dial slippage encountered in 1946 home
sets using slide rule type dials can easily
be remedied by restringing using two dial
cords.

Formerly, a single cord and tension
spring was used for both driving the tun-
ing capacitor and moving the pointer. It
is recommended that two cords and ten-
sion springs be used; one for driving the
tuning capacitor and one for moving the
pointer.

Before removing the old cord, make a
sketch showing the old cord layout. This
will assist greatly in restringing.

First install the drive cord between the
tuning shaft and tuning capacitor pulley.
It is to be routed in exactly the same man-
ner as the old cord was, except run it only
between the tuning shaft and tuning ca-
pacitor pulley. Be sure to wind 3 turns
around the tuning shaft. The old tension

spring is used to provide tension on the
cord by hooking in exactly as before. Use
the cord criginally on the set for this
purpose, except cut it down to the re-
quired length.

Install the pointer cord supplied by
routing it in the same fashion as before
except that it does not go to the tuning
shaft. Simply run it to the tuning capaci-
tor pulley and apply light tension to it
with the attached tension coil spring.
There are several holes in the tuning ca-
pacitor pulley through which the tension
spring may be hooked and/or adjusted.

To calibrate pointer, simply turn the
tuning capacitor to the fully meshed posi-
tion and set pointer to “V” notch or cali-
bration mark provided.

Use a drop of household cement to fix
pointer to cord. A drop of cement on all
knots will secure them.

Gamble-Skogmo 43-7601, 43-7601A4,
43-7601B

These models, shown on pages 16-1 to
16-5 of Rider's Volume XVI, use the
General Instrument Record Changer
model 205, which can be found on pages
RCD.CH. 15-5 to 15-8 of Rider's Volume
Xv.

General Electric 250

To feduce the hum in this model,
which is found on pages 15-32 to 15-36
of Rider's Volume XV, it is suggested
that the following change be made.

Resistor R16 (2200 ohms) should be
removed from the negative battery ter-
minal lug, lengthen pigtail, insulate with
a spaghetti covering, and solder to the
ground lug of the terminal board located
at socket saddle of the 1LH4 tube.

An appreciable increase in duration of
operation from a fully charged battery in
this model can be effected in the follow-
ing manner, realizing, however, thar some
degree of performance is sacrificed in re-
gard to sensitivity and ‘power output.
Replace power-supply filter resistor, R17
(1500 ohms) with one of 4700 ohms,
1 watt, carbon. This change should be
made only when the customer demands
a longer duration of operation to one
battery charge.

Hallicrafters S-38

In the event that an a-c hum develops
in this receiver, the schematic of which
appears on page 15-39 of Rider's Volume
XV, it has been found that the 35Z5GT
is the cause of the trouble, even though
the tube passes a normal test. Also, other
tubes in this set have been known to
cause hum, Try replacement tubes.

Another cause is a high resistance
ground bétween the chassis and the case.

This usually develops through the rubber
mounting grommets or through the switch
mounting rivets. Occasionally it may be
a defective 25-uf capacitor (C36), which
should be replaced if defective. It is pos-
sible that C36 is not of the correct value,
Check this point.

If this set loses sensitivity after being
in use for approximately a half hour,
replace the 128A7GT/G tube, as an in-
vestigation has revealed that this condi-
rion is due to a certain percentage of
Hytron tubes of this type, of a particular
production tun marked 1/6, 26, 1AG, or
2A6. The replacement should have any
other marking than those listed previ-
ously.

Hallicrafters S-40

In the event that band 4 (15.7 to 43
mc) fails to operate at all rimes, buc
reception on other bands is normal,
trouble is indicated in the oscillator cir-
cuit of this band, which in most cases can
be traced to a weak 6SA7 oscillator tube
or low line voltage. In those few cases
where trouble persists, even thongh all
voltages are normal and the tube has been
replaced, this trouble can be remedied
by replacement of the oscillator coil T9
and capacitor C18, as follows:

Replace T9 oscillator coil, part
#£51B791 containing 7 primary turns,
with part #51B791B, having 10 primary
wurns.  Change capacitor C8 (100 puf)
to part #CC25UKG80K, 68 uuf. Con-
nect the cathode lead from terminal 6 of
the 6SA7 (V2) to”T9 direct to the sec-
ondary winding where it leaves the coil
form rather than to terminal lug "A” on
the top of the coil form. (See sketch of
coil form on page 15-67, 68 in Rider's
Volume XV.) Replacement coils are fur-
nished without the iron cores, as they are
interchangeable. If new cores are needed,
due to loss or breakage, they can be
ordered under part #77A068.

If the receiver cannot be placed in
“break-in" operation, apply the following
remedy: Notice on the schematic of the
receiver on page 15-67, 68 in Rider's
Volume XV that the grid of V6 the output
GF6G tube is connected to the power
switch §7, so that when the switch is in
the “send” position the grid of this tube is
grounded. Many operators wish to leave
this switch in the “send” position and
connect from terminal 5 on the plug PL2,
through the transmitter relay to ground.
In order to do this, the lead between 87
and V6 should be removed. On later
production runs, this lead has been elimi-
nated. See notes on “Power Require-
ments” and “Preparation for Use” on page
15-71 of Rider's Volume XV.
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