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SECTION |
DESCRIPTION

1. GENERAL.

Radio Receiver Model 8-40 (Fig. 1-1) is a commercial superheterodyne receiver
capable of receiving both phone and continuous wave (c-w) signals over a frequency
range from 560 kilocycles (ke) to44 megacycles {me). Automatjic volume contrel (A-V-C)
and automatie noise limiter (NOISE LIMITER) circuits are included to improve the per-
formance of the equipment. The receiver may be operated with its internal power supply
from a 117-volt, 50/60 cycle single phase source, (25/60 cycle if recelver has a uni-
versal power (ransformer) or from an external sSupply wihileh will provide direet cur-
rent (D-C) at 6.3-volts and 260=-volts, The receiver is self contained except for heed
set and antenna. It is supplied in a sheet metal cabinet as shown.

2. DESCRIPTION OF MAIN COMPONENT.

Radio Receiver Model S-40 1s housed in a well ventilated cabinet with a hinged
1id that provides access to all tubes and 1-f transformer adjustments. Holes in the
bottom of the cabinet provide access to the r-f coil and trimmer adjustments. The
following controls, all plainly marked, are located on the front panel: SENSITIVITY,
BAND SELECTOR, VOLUME, main TUNING, BANDSPREAD tuning, PITCH CONTHGL, and TONE con-
trol. In eddition to the controls, there are four toggle switches marked for the cir-
cuits in whieh they are used, namely, A-V-C, CW-AM, NOISE LINITER and STANDBY/RECEIVE.
The frequency of reception 1s read directly from the main tuning dial located to the
left of the tuning control. The outer scale is used for logging purposes. The ver-
nier logging dial, located above and between the main TUNING and BANDSPREAD tuning
controls, is used for bandspread tuning.

All external connections, with the exception of the heedset, are made at the rear
of the chassis. They are: antenna and ground connectiona, external supply power in—
put socket, and a socket for connection to an external "S" meter.

3. FREQUENCY COVERAGE.

The Model 8-40 Radio Receiver provides continuous coverage over the frequency
range rrom 550 kiloeycles (ke) to 44 megacyecles (me) in four bands. FEaeh band 1s
provided with surficient overlap to insure continuity of coverage over the entire
tuning range. The frequencies covered per band are as follows:

Band Coverage
1 550 ke. to 1700 ke.
2 1680 kc. to 5.4 me.
H ] 5.3 me, to 15.8 me.
4 15.3 mc, to 44 me.

4., POWER REQUIREMENTS.

The receiver is designed to operate from a 117-volt, 50/60 eyele single phase,
(25/680 ecycle 1if receiver has universal power tramsformer) a-c source or from a 6-volt
storage battery and 260-volts of "B* battery. The "BY batteries may be replaced by
a suitable vibrator type power supply If 1t meets the following current requirements:

A-C Operation * D-.C Operation
Line voltage o+ « « + . » . » 117 volts Fllament voltage. . » » » . 0.3 volts
Line current « ¢+ « + ¢+ + +» » 078 ﬂ-ll'lp. Filament current: « + « » . 3 amps.
Power corsmnption. s o o & + O watts "Rw voltage e 8 s & & & » s RBO volts
"B currept o o o o o o o o 70 ma.

* The 6-volt battery drain using a vibrator type supply
for "B" voltage will run approximately 10 amperes.
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5. MAIN COMPONENT - WEIGHT AND DIMENSIONS.

Dimensions {inches) L Weight
Component He ight Width Depth (1bs. )
Model 8-40 Radio Receiver 9 18% 11 28

Notet Add 8% inches to height for opening top cover,

1-2
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SECTION 1i
INSTALLATION AND ADJUSTMENT

1. INSTALLATION.

a. Unpacking. - Carefully unpack and inspect the equipment for any possible dameges

during shipment. In cases of damages, s claim should be filed immediately with the
transportation company.

b. Mounting. - The radio recelver is designed for table mounting and has four rubber
feet located on the bottom of the cabinet for this purpose.

c. Antenna Recommendations. — Three terwminals are provided on the antenna terminal
strip (T8-1) located on the rear apron of the receiver chassis. Terminals A-1 and A-2
are connected to the primaries of the r-f stage transformers, and the ground (G) ter-
minal 18 connected to the receiver's ground system. Refer to Fig. 7-5 for suggested
antennas.

‘ (1) Single Wire Antenna. - When using a single wire antenna installation,
eonnect a jumper between the antenna terminal A-2 and ground terminal G. A single wire
antenna of about 50 to 75 feet (including lead-in) is then connected to terminel A-1,
Use a #14 (AWG) or heavier stranded wire for beat results, Erect the antenna as high
and free from surrcunding chjects as possible. This type of antenna works well where
the signe] to noise ratio 1s relatively high and a more elaborate installation 1s not
available.

(2) Doublet Antenna. — The doublet antenna is recommended where recelving con—
ditions are bad or where maximum sensitivity 18 required over a relatively narrow range
of frequencies. The transmission line from the antenna is connected to terminals A-1
and A-2, If a concentric line with a grounded outer conductor 1s used, connect the
inner conductor to terminal A-1 and the outer conductor to terminal A-2, and connect a
Jumper between terminals A-1 and G. To determine the proper length in feet of the
doublet antenna, divide 468 by the frequency of reception in megacycles. After cutting
the wire te the length determined above, cut 1t in half and insert an insulator at
that point. Wrap and solder the two wires of the transmission line to each of the
quarter-wave sections at the insulator. Refer to Fig. 7-5. Eeep in mind that this
type of antenna 1is directional broadside to its length and should be so orlentated if
maximum pieck-up from a given direction 1is desired.

d. Audio Output Connections. - The headset jack marked PHONES, located onthe front
panel, provides output for headset reception., The cirecuit is such, that the speaker
eirecuit 1s opened when the headset cord plug 1S inserted into the PHONE jack. The
output of the first audio stage 18 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 piugged into socket 80-1 during a-c operation, and connecting a remote
switch or relay across these pins. The stand-by switeh is connected in the "B" lead.
When using the remote control disabling switech, the STANDBY /RECEIVE switch on the re-
celver must be set at STANDBY.

2. PREPARATION FOR USE.

a. A-C Operation. — The receiver may be operated from a 117-volt, 50/60 cycie,
(25/60 cycle if universal power transformer is used) single phase a-c source of power.
In the event that the receiver 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 receiver to a source of power. If the receiver 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 receilver set for a lower line voltage will, in most
cases, be damaged when plugged into an outlet having a higher line voltage.
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b. D-C Operation. - The receiver may be operated from a 6-volt dwc source, generally
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 Sectiocn
I, and provide battery facilities capahle of supplying these demands. The receiver

18 connected to the d-c supply as Follows:

(1) Remove the octal "jumper plug" (PL-2) used for a—c operation from socket
80-1, Use #18 (AWG) wire leads for the 260-volt "B" supply connectlons to pins #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 connecting up to the
battery supply,

€. Pre-Operational Check.- The following checkup on

newlv instanlled niPoP of nﬂll‘ln!ﬁnt 182 reecommended hafar

turning on the power for the first time.

-2

(1) See that the tubes are securely seated in their 270V D-C
sockets. Refer to Fig. 7-1. for the proper location of

each tube. Q
@ @ A+
(2) check the pilot lamps behind the dlal escutcheons. v oG
Sea that they are securely in place. '
A-AND
ROUND

(8) Check all external connections. BSee that they
are secure and make positive contaet. Remember that an
improvised installation gives improvised results.

PiIN VIEW awARI9

Figure 2-1. Wiring dia-
gram for d-c power plug.
3. ADJUSTMENT.

No preliminary adjustments are required on this equipment to put 1t into operation
since the receiver has been properly alignsd and tested at the factory before shipment.

R~2
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SECTION 1lI1
OPERATION

1. CONTROLS AND THEIR FUNCTION.

Scanning across the front panel from left to right, the control markings and
their functions are as followa:

a. SENSITIVITY control. - The sensitivity control regulates the sensitlvity of
the receiver. Turning the control to the right increases the sensitivity of the
receiver. Ganged to this control 18 the "S¥ meter switch which connects the tuning
meter, when one is used, into the eircuit when the contrel is advafnced all the way to

the right..

b. BAND SELECTOR. - The band switch selects one of the four bands or frequency
ranges for the operator. The frequencies covered by each band switeh position are
read directly from the main tuning dial. Each range has aufficient overlap to provide
continuous coverage over the total 550 ke. (kiloeyele) to 44 me. (megacycle) range.

¢. VOLUME control. - The volume control sets the audio level at the speaker or
headset. The control is set for a level moat pleasing to the aperator.

d. A.V.C switch. - The automtic volume control awitch, when set at "ON", provides
a constant audlo output level over reasonable variations in signal atrength at the
antenna. That 18, it automatically controls the sensitivity of the receiver when this
circuit 1z in operation. The A.V.C. awitoh must be set at "ON" to use the tuning
meter, when one 1s used.

e. MAIN tuning control. - This control tunes the receiver to the desired frequency
of reception. The frequency of reception is read on the main tuning dial located to
the left of the control when the BANDSPREAD tuning dial 18 set at zero. The outer
scale on the dial may be used for logging purposes. Refer to the discussion on logging
in thia section.

f+ AM-CW switch. - This switch turns on a loesl oscillator used to produce the
beat note necessary for c-w reception.

g-. BANDSPREAD tuning. - This control is used in conjunction with the MAIN TUNING
control explanation of which 1s included in the discussion on bandspread tuning in
this sectlon.

h. NOISE LIMITER switch. - The automatic noise limiter cuts in a circuit which
e¢lip the noilse voltage peaks generated by electrical diaturbances, thereby providing
intelligible reception in oases where reception would normally be impossible. This
feature will not totally remove the nolse but will do a good job of limiting it to a
reasonable level.

i. TONE control.- The tone control, as 1te name implies, adjusta the tone qualities
of the aural signal for either headset or loud speaker and also includes a awiteh
which turns the A-C power ON or OFF. The three typea of response available are - LOW,
WD, and HIGH. In the A-C OFF position the power to the receiver 1s disconnected.

{1) 1OW. - The bass and high frequencies are attenuated to provide a response
for voice frequencies only.

{(2) MED. - The bass and high fregquencies are attenuated somewhat leas than for
the LOW position providing a response for more than the ordinary voice frequencles.
This poaition is preferred for voice comsunications when the signal to noise ratio
will permit.

(3) HIGH. - The bass and medium frequencies are attenuated in favor of the
higher andio frequencies providing good response for high audioc frequency reception.

3-1
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J. PITCH CONTROL. - The piteh control adjusts the pitch of the c-w signal when
receiving c¢-w signals,

k. STANDBY/RECEIVE switch. — Use this switch for standby purpose when the re-
ceiver is to be disabled for short perieds of time. This switeh disconneets the d-c
plate voltage from the recelver and leaves the tube heaters at operating temperature
for instant use.

2. OPERATION.

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

a. PHONE RECEPTION. — To receive phone signala set the fr

ph nt panel controls
follows:

]
[

STANDBY/RECEIVE switch -~ Set at RECEIVE. (Set at STANDBY to disable
receiver for short standby periods.

BAND SELECTOR switch -~ S8et at range number corresponding to band
covering desired frequency.

AM-CW awitch - Set at AM.

A.V.C. switeh « 8Set at ON.

NOISE LIMITER switch - Normally set at OFF.

SENSITIVITY control -~ Turn the econtrol all the way clockwize to
max imum.

VOLUME control - AdJust for desired volume at headset or loud-
speaker.

PITCH CONTROL - Not used.

TONE control - Sat to please listener. Set at HIGH for normal

reception. Generally set at LOW or MED. when
noise level 1a high.

TUNING control - Bet calibrated dial to frequency of desired
signal and adjust for maximum tuning meter
derlection (if a tuning meter is used,) Dial
frequency calibrations are true only with BAND-
SPREAD tuning dial set at zero.

BANDSPREAD Tuning control - Use thls control in ¢onjunetion with the
TUNING control as described in the paragraph
on bandapread 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 rollows:

S8et at range number corresponding to band
covering desired frequency.

BAND SELECTOR switch

A.V.C. switch Set at OFF.

AM-CW switch

Set at Cw.

NOISE LIMITER switch Set at OFF,

1
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TUNING control - Set calibrated dial at frequency of desired
slgnal. Tune for maximum signal level at head-
set or loudspeaker. Dial fregquency calibrations
are true only with the BANDSPREAD tuning dial
set at zero.

S8ENSITIVITY 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 - 8et at LOW or MED.

VOLUME control - Turn up to full clockwise.

BANDSPREAD tuning control - Use this control in conjunction with the MAINK
tuning control as described in the paragraph

in bandapread tuning in this section. This
econtrol is used for finer tuning.

PITCH CONTROL = Set at desired piteh of code signal by turning
. to the right or left.

STANDBY-RECEIVE = Set. at RECEIVE (Set at STANDBY to disable re-
ceiver for short standby pericds.

3. STATION LOGGING.

The first frequency range, broadeast, is calibrated in kilocycles (kec) while the
three other freguency ranges are calibrated in megacycles (mc). The outer scale on
the calibrated dial is used for logging purposes. The logging scale runs from O to
100. To record a station in a log it will be necessary only to indicate the frequency
range used and the log number read on the calibrated dial. Dial frequency calibration
is true only with the BANDSPREAD tuning dial set at zero.

4. BANDSPREAD TUNING.

To use the bandspread dial it is first necessary to select the desired band of
reception, set the bandspread dial at zero, and set the calibrated dial at the high
frequency end of the range to he covered. Tuning is then accomplished by the BAND-
SPREAD tuning contrel.

Example — Assume we wish to listen on the 20 meter amateur band. Set the BAND
SELECTOR switch at position #3, the calibrated dial at 14.4 mc. (mega-
cycles), the high end of that band, and the bandspread dial at zero.
We can now listen on thé 20 meter amateur band by tuning with the
BANDSPREAD tuning control. The above example holds true for any
frequency range, although the higher the freguency is the range of

tuning on the calibrated dial the greater will be the range of tuning
on the bandspread dial.
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SECTION 1V
FUNCTIONING OF PARTS

1. GENERAL.

Figure 4-1. shows, in & very simple block form, the plan of the circuit of the
Model 5-40 radio receiver. Note that the circuit is thet of the conventional super-
heterodyne receiver. A signal received at the antenna is fed through an r-f amplifier
stage to a combined mixer-oscillator stage where a local signal is generated and mixed
with the incoming signal. An intermediate frequency stgnal selected at the output of
the mixer stage is 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 2 loud speaker. Provistion is made for headset reception. A come-
bined a-v-¢ and a-n-1 stage 1s also included to provide improved receptton. A beat
frequency oscillator is incorporated for the reception of continuous wave (c-w) sig-
nals. Proviejion is also made for bandspread operation. An external tuning meter may
be used with the recetver, provision being made at the rear of the receiver for con-
necttons.

—  RF | MIXER aND AND 15T AUDID|—|  POwWER
T AMPLIFIER OSCILLATOR AMPLIFIER AMPUFIER AMPLIFIER
SPEAKER
Aey-¢ © BEAT
AND FREQUENCY
A-N-L. OSCILLATOR
926252

Figure 4-1. Radio Receiver Model 8-40, block t'lia.gra.m.
2. DETAILED FUNCTIONING BY STAGES, (Refer to Fig. 7-7.)

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

a. R.F. Amplifier. =The r~f amplifier stage employs a type 68G7 pentode tube in
a conventional class A amplifier circuit. Signals present at the antenna are fed to
the primsry of transformer T-1 through terminals A-1 and A-2 of the antenna tarminal
strip T8-1. The secondary of transformer T-1 is tuned by the ganged tuning capacitor
section C-6A and trimmer C-1. Ganged tuning capacitor Seetion C-7A acts as a band-
apread .for the secondary of transformer T-1. BR-f signals selected by the parallel
resonant circuit are applied to the grid of tube V-1 and appear in greater amplitude
acroes the primary of transformer T-B. Resistor R-1 and capacttor C-5 provide de-
coupling for the a-v-¢ voliage applied io tie conirol grid. Parasiiie resisiors R-4
and R-31 prevents unwanted oscillations in this stage and tends to atabilize the amp-
lifijer. Resistor R-2, by-passed by capacitor C-8, provides self-bias for the stage.
Resistor R-3 (SENSITIVITY control) regulates the blas to the grid. Hesiator R-3 and

4~0
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capacitor C-89 act as a decoupling network for the screen of tube V-1. The signal
voltage 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
C~10. Capacitor C-10 provides a small amount of coupling to improve the response at
the high frequenoy end of the band, thus equalizing the r-f signal amplitude over the
tunable frequency range.

b. Mizxer-Oscillator. - The mixer-oscillstor stage employs a type BSA7 converter
tube. The tube functions both as oscillator and mixer. The secondary of r-f trans—
former T-5 15 tuned by section C-6B of the ganged tuning capacitor and trimmer C-12.
Ganged tuning capacitor section C-7B acts as bsndspread tuning for the secondary of
transformer T-85. Ganged tuning capacitor section C-6C, trimmed by capacitor C-18,
tunes the secondary of transformer T-0 which is part of the oscillator circuit. Ganged
tuning capscitor section C-7C acts as bandspresd tuning for the secondary of trans-
former T-9. A signal generated by the local oscillator, 4586 ke. higher in frequency
than the received signal on bands #1, #2, #3 and 4556 ke, lower in frequency than the
received signal on band #41, Is mixed electronically in the mixer tube since the oscil-
lator tube elements are included as part of the mixer tube V-2 in the same tube en-
velope. The frequency of oscillation is 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 gangad
bandspread capacitor is connected in psrallel with section 6~6C of the main tuning
capacitor for the purpose of effectively spreading or broadening the frequency range.
Capacitor C~26 is an sdditional fixed trimmer across the resonant cireuit. Capacitor
C-18 provides increased gain for the osclllator on this band. Variable capacitors
C-23, C-24, and C-25 are padders for bands #3, #2, and #1 respectively. Resistor R-7
is & grid return for the osclillator grid in tube V-2. Capacitor C-16 is the oseilla-
tor grid ecoupling capacitor while eapacitor C-17 provides coupling and d-c¢ blocking
for the oseillator plate eircuit. BResistor R-30 suppresses parasitic oscillstions.
Plate voltage for the sereen grid of tube V-2, which algo acts as oscillator plate, is
applied through resistor A-8. The difference frequency of the oscillator and incoming
signal frequencies is applied to the first i-f transformer T-13 primary which is tuned
by capacitor C-29. Capacitor C-29 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 68K7 pentode tubes. I-f amplifier coupling transformer T-13, T-14, and T-15 for
these two stages are tuned to 458 ke by edjusting the trimmer capacitors across each
trangformer primary and secondary. The gain of the 1st and 2nd i-f amplifier stages
is varied by the SENSITIVITY control (R-3), connected in series with the cathodes of
both tuhes, to provide sensitivity control for the receiver. The a=v-c grid voltage
is spplied to this section of the receiver through resistor R-12 when A.V.C. switch
8-2 18 at OFFor in the opan position. C-31 is sn a-v-c by-pass for the control grid
of 1st i-f smplifier tube V-3. Resistor R-9, by-passed by capacitor C=32, provides
fixed bias for tube V~3. Resistor R-I1 by-passed by capacitor C-38 provides fixed
bias for 2ud 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-18 primary ie fed inductively to
the 2nd detector.

d. 2nd Detector and 1st Audio. - Both the second detector and first audifosmplifier
stages employ a 8ingle type 68Q7 duo diode~triode. The diode section of tube V-0
serves as a detector by rectifying the modulated carrier. The r-f filter for this
type of detection consisis of resistor R-i4 and capacitors C-4i and C-42 connected in
& pi-section., Automatic volume control and sudio frequency voltage is obtained from a
voltage divider consisting of resistors R-19, R-17 and R-18. Capacitor C-43 couples
the 2Znd detactor to the VOLUME control, resistor (R-20}. Resistor R-16 is bdbias for
the first andio stage, part of tube V-5. Rasistor R-22 is the plate load for the
triode part of tube v-6. Capacitor T-44 acis as r-f filter al the plaie. The audic
frequency voltage Is then fed throngh coupling capacitor C-45 to the grid of the out-
put audio amplifier tube V-6,

e. Power Audic Amplifier, - The power audio amplifier stage is a class A amplifier
employing a type 6F6-0 pentode. Resistor R-23 is a grid return for the control grid
of tube V-6, Resistor R-24, by-passed by ecspacitor C-46, supplies bias to the control
grid. Resistor R-25 and capacitors C—47 and C-48 serve as a tone control circuit.
Capacitor C-49 serves as by-pass for the screen grid, The audio signal is then fed

A_4

=i
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through socket 60~3 and plug PI-3 to the primary of output transformer T-16 whence it
is coupled inductively to the secondary and fed to the speaker IS-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. A.,V.C. and NOISE LIMITER. - Both the automatic volume control and automatic
noise limiter stages employ a single type 6H6 duo-diode. One diode of tube V-7 serves
a5 the automatic volume control rectifier. The remaining diode section of tube V-7
8erves 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 18 suchthat the audio frequency voltage variations do not alter this
charge, During a severe noise pulse, however, the cathode of the diode Plate connected
to capacitor C-40 becomes more negatively charged than the charge held by capacitor
C-40 until the cathode voltage of the a-n-1 diode again reaches a less negative
potential than its plate and capacitor C-40 acquires its normal charge. By shorting
the andio voltage to ground during a noise pulse, the #-n-1 circuit prevents the ob-
Jectionable noise pulses from reaching the audio amplifier stages.

E- DBeat Frequency Oscillator. = The beat frequency oscillator employs a type 6J5
triode tube in & tuned-grid, untuned plate oscillator circuit. The oseillator fre-
quency is adjusted by a moveable powdered iron core in the field of transformer T-17.
This iron core adjustment sets the osecillator frequency at 4556 ke. and 1s adjusted by
4 acrew driver during aligmnment. The fine adjustwent of the oscillator frequeney
required to provide control of the beat note frequency is controlled by a knod (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 ig the oscillator tube V-8 grid return
while capacitor C-35 provides grid coupling from the oscillator tank eircuit. Capa-
citor C-34, across part of tramsformer T-17, resonates the tank cireuit. Camcitor
C~33 forms part of a series impedance circuit with part of tramgformer T-17. The heat
frequency signal is coupled to the 2nd detector through capacitor C-38.

h. Power Supply. - The receiver has provisioms for operation from either an a-c or
d-c source.

(1) a-c Operation. - The receiver's power supply provides for operation from
a 117-volt source. The a-c current is fed to the primary of power transformer T-18
through the line cord. A type B0 (tube V-9) full wave rectifier is employed in a
conventional full wave rectifier circuit. The high voltage from this pectifier is 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
switeh is connected in series with the transformer T-18 center tap lead to ground
{chass is), 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 field coil and capacitors C-50 and C-51. Resistors E-26 and R-27 are part
of a voltage divider and capacitor C-52 is a by-pass.

{(2) D-¢ Operation. = External G-volt storage battery and 260-volts of "B?
batteries or storage battery and vibrator type supply provide for d—¢ operation. Wben
operating from an external d-c supply the "Shorting Plug" on the rear apron of the
recejver chassis 18 removed and a similar plug is wired to supply filament and plate
current to the receiver cireuits. 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 reeeiver,
but can be purchased on request from the company. Provision has been made on the rear
apron of the receiver for the external connection of the "S* meter. A five prong plug
is wired to the meter as indicated in figure 4-2 and should be plugged into socket
80-2. When metering reception, the meter measures a voltage drop across resistor R-27
€. 1. a change in screen current of first and second i-f amplifier tuhes V-4 and V-3.

4-2
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Fleure 4-2. luning meier SM-40 and schematic

wiring dlaegram,

The meter is mounted 1in an mtiractive case to mateh the recelver cabinet, A
rzera adiust contreal Is mounted at the front of the case for meter zero ad jus twent,

Installation and adfjustment instructions are supplied witt the meter.
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SECTION V
MAINTENANCE

CAUTION. - Voltages at varlous points in this equipment are of
suPficiently high potential to produce & severe shock. Locate the
high - potential points on the VOLTAGE CHART before attempting to
service circuits that are "hot". IT IS A GOOD RULE TO DISCONNECT
THE POWER SOURCE BEFOHE MAKING ADJUSTMENTS WHEN POSSIBIE. BE
CAREFUL.

1. PREVENTIVE MAINTENANCE.

All components of the receiver should be given a thorough inspection at regular
intervals. The time interval between inspections will be determined by the operating
conditions of the individusl installation. In general, keep the cowponents clean and
dry. Moisture, even in a completely tropicalized set may cause serious deterloration
and produce general unsatisfactory operation. Dust and dirt materially effect both
electrical and mechanical operation. Eeep 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 also be caused
by dirty condenser wipers, faulty gain controls and switches, frayed cable connections,
faulty tubes, ete. in the installation. Check accessible connections, switch 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. - All 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 numher and description
of each.

b. Replacing Lamps. — The receiver employes two lamps with bayonet type sockets to
11luminate 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, 1S the color of the glass head above the glass stem inside the en-
velope of the lamps.

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 i-f amplifier stages, or shows signs of loss of sensitivity, off frequency eali-
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 as maximum performance 1is
obtained only by careful and intelligent alignment.

(1) Aligning Tools.

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

(b} A 390 4 20% ohm non-inductive carbon dummy antenna resistor.

{¢) Non-metall ic screw driver. A bakelite screw driver with a short metal
blade is very good. ’

(4) Audio output meter capable of handling 1.5 watts of audio power for
speaker load.

5-0
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(2) I-F Amplifier Alignment. - (See Fig. B5-1)

(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). Connedt the ground wire of the generator to the receiver chassis. Set main
tuning capacitor at minisum capacity (open) .

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

{e) Let the receiver warm up for approximately ten minutes, then set the
receiver controls as follows:

SENBITIVITY control at max imum semsitivity (full clockwise).
VOLUME control at maximum volume (full clockwise) .

A.V.C. switch at (FF,

NOISE LIMITER awitch at QFF.

CW-AM switch at AM.

TONE control at HIGH.

STANDBY/RECEIVE switch at RECEIVE.

(d) Bet the signal generator frequency at 455 ke, and turn on the 400-cycle
modulation,

(e) Adjust transformers T-13, T-14, and T-15 for marimum output meter read-
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 500 milliwatt audio output level. Repeat the alignment procedure until assured
of accurate alignment. Refer to figure 5-1 for the location of §-f transformer adjust-
ment screws #1 through #3 inclusive on transformers T-18, 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 feet, Replace knob so that red mark is on top.

(4) R-F Amplifier Alignment. -

t8ee note at end of this section.

(a) Connect tbe *hot” lead of the signal generator to terminal "AL" of the
antenna terminal board through a 3890 » 20% ohm non-inductive earbon 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 contrnl at maximum sensitivity (full elockwise).
VOLUME 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 ~ Feor all alignment adjustments, the signal generator output
attenuator must be adjusted to provide a 500 milliwatt audio sig~

nal ocutput at the speaker socket of the receiver on the output
meter,

NOTE ~ Refer to fipure 5-1 for all r-f alignment points.

(c) Bana 4. Alignment. -

8-1
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® ®

D I-F Adjustments [or 1st T-F Transformer T 13
I-F Adfistmnts Cor 2ml 1-F Trans former T-11
@ [-F Aljustments for 3rd I-F Transformer T-15

.

R-F anl oscillator
adjus twent holes

Figure 5-1. RBRadio Receiver Model S-40, view showing aligning points.
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(1) Set the signal generator at 36 me. and tune in 1its signal on the
recelver. TIf the receiver's calibrated dial reads 36 me. no ad justment iS necessary -
it not, adjust oscillator trimmer capacitor C-19 for maximum output with the receiver
dial set at 36 me.

() Set the slgnal generator at 18 mc. and tune in its signal on the
receiver. TIf the receiver's calfbrated dial reads 18 mc. no adjustment is necessary -

if not, adfust slug #8 on transformer T-9 for maximum output with the recedver dial
set at 18 me.

NOTE - Tf slug #8 has been adjusted it will be necessary to repeat
step (1) again. Several adjustments 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 has been in-
stalled.

(3} Set signal generator and receiver at 36 me. and adjust trimmers
C-1 and C-12 for maximum output.

{4} Set signal generator and receiver at 18 me. and adjust 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 C-1
and C-12 and slugs #b6 and #6 may be required in cases where the
transformer has been greatly detuned or & new transformer has been
installed.

(d) Band 3. Alignment. -

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

(2) 8et the signal generator at 7 me. and tune in its signal on the
recelver, 1f 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
d1al set at 7 me,

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

{3} Set the signal generator at 10 mc. and tune in its signal on the
receiver, If the receiver's calibrated dial reads 10 me. no adjustment is necessary -
if not, adjust slug #9 on transformer T-10 for maximum output with the receiver dial
set at 10 me.

(4). If slug #9 has been adjusted, repeat stepa (1) and (2).

(3) B8et the signal generator and receiver at 14 me. and adjust trim-
mers (-2 and (-13 for maximum output.

(6) Set signal generator and receiver at 7 me. and adjust slugs #4 and
#7 for maximm 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
trangformer has been greatly detuned or a new transformer has been
installed.
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(¢) Band 2. Alignment. -

(1} Set the signal generator at 5 mec. and tune in its signal on the
recelver. If the receiver's calibrated dial reads 5 me. no adjustment is necessary -

+ N 01 e

1¥ not; adjust oscillator ¢ tor C-21 for maxiw

. -— £
r trimmer capact

Wit Qutptit.
(2) Set the signal generator at 1.8 me. and tune in its signal on the
receiver. If the receiver's calibrated dial reads 1.8 me. no adjustment is necessary -

if not, adjust oscillator padder capacitor C-24 for maximum output with the receiver
dial set at 1.8 mc.

NOTE - If capacitor C-21 has been adjusted it will be necessary to
repeat step (1) again. Several adjustments of capacitor C-21 in
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 mc. and tune in its signal on the
receiver. If the receiver's calibrated dial reads 3 me. no adjustment is necessary -

if not, adjust slug #11 on transformer T-11 for maximum output with the receiver dial
set at 3 me.

(@) 1If slug #11 has been adjusted repeat steps (1) and (2).

(5) Set the signal generator and receiver at 5 me., snd adjust triowers
C-3 and C-14 for maximum ocutput.

(f) Band 1. Alignment. -

{1) Set the signal generator at 1500 wme. and tune in its signal on the
receiver. If the receiver's calibrated dial reads 1500 ke. no adjustment 1S necessary
- if not, adjust oscillator trimmer capacitor C-22 for maximum output with the re-
ceiver dial set at 1300 ke.

{(2) Set the signal generator at 600 kc. and tune in its signel on the
receiver. If the receiver's calibrated dial reads 600 kc. no adjustment §s necessgary
- if not, adjust oscillator padder capacitor C-25 for maximum output with the re-
cejver dial set at 600 ke.

NOTE -~ If capacitor C-22 has been adjusted it will be necessary to
repeat step (1} again. B8everal adjustments of capacitor C-22 in
step (1) and capacitor (-25 in atep (2} may be required in caaes
where the transformer has been greatly detuned or a new trans-
former has been installed.

(3) Bet the aignal generator and receiver at 1000 ke. and tune in its
signal on the receiver. If the receiver's calibrated dial reads 1000 ke. no adjust-
ment is necessary -~ if pnot, adjust slug #10 on transformer T-12 for maximum output
with the receiver disl set at 1000 ke,

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

(6) Set the signal generator and receiver at 1500 ke, and adjust trim-
mers C-4 and C-153 for maximum output.

NOTE - After completing the above r-f alignment procedure check
the image frequency to determine whether the oscillator frequency
is 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 smensitivity will usually
run from 7.2 mitrovolts at 600 kc. to 5 microvolts at 36 me. for 500 milliwatts audip

output. If your receiver falls reasonably close to this sensitivity, consider your
job finished,
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4. LOCATING FAULTS WITH A VOLT-OHM METER.

a. Voltage Chart. - Refer to Fig. 5-2 for the tube socket terminal voltages, Volt-
ages shown are those hetween the terminal and ground {(chassis) unless otherwise speci-
fied. To identify the tube socket connections,; refer to Fig., 7.8. The resdings 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 a 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,

SENBITIVITY and VOLUME eontrols full clockwise.

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

b. Hesistance Chart. - Refer to Fig. 5-3. for the tube socket terminal to ground
(chassis) resistance measurements. To jdentifry tube socket connections, refer to Fig.
7=6. The readings were taken with a Weston Model 772 Analyzer., To prepare the

receiver for measurement, diseconnect the a-e¢ line cord and set the controls as
follows:

STANDBY/RECEIVE switch at RECEIVE.

A.V.C., NQISE LIMITER at ON and AM-CW switeh at CW.
SENSITIVITY and VOLUME controls full clockwise position.

TONE control at any one of the three tone positions.

TUNING and PITCH contrel adjustments do not effect the readings.

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

NOTE — One terminal of each winding measured must be disconnected
from the cirenit to avold measuring circuit resistance imstead of
winding resistance alone as indicated in the chart.

Winding D-C Resistance
Circuit Symbol Name of Part Winding Terminals (Ohmg}
T-18 TRANSFORMER, audio Primary Primary 400
Secondary Secondary *5
SPKR FIELD Speaker field - - 1500
T-18 TRANSFORMER, power Primary 1 to3 .8
H.V. secondary & 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- T to9 ZERO
ond&ry

* With speaker plug 1in socket.

tNote Rock main tuning gang capacitor when meking r-f adjustments on bands 3 and 4,
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SECTION VI
SUPPLEMENTARY DATA

1. FREQUENCY RANGE.

550 kc. - 44 me. {covered in four bands.)

2. POWER INPUT.
a. A-C Operation. -

Line voltage ~ 117 V.
Line current - 0.76 amp. at 117 V.,

b. D-C Operation. -

Storage battery voltage - 6 V.

"Storage battery cursent drain - 6 amps. (Fllament current only)
YB* battery or vibrator supply voltage - 270 V.

"B* battery or vibrator supply current drain - 70 ma.

*NOTE - When a vibrator supply operates from the storage bat-
tery the drain will run about 10 amperes.

3. AUDIO POWER OUTPUT.

Speaker operation - 1 watt with less than 10% distortion.

4, SENSITIVITY.

At 600 ke. - 22 microvolts (For 500 milliwatt sudio output).
At 38 me. - 5 microvolts (For 500 milliwatt audlo output).

(81gnal generator modulator 30% at 400 cyeclies.)

5. IMAGE RATIO.
Image ratio exceeds 6:1 at 30 me., 15:1 at 14 me; 37:1 at 5 me; and 1000:1 at 1500 ke.
6. SELECTIVITY.

I-F selectivity measured at the grid of the mixer tube 18 not less than B.0 kc. at 2
times down nor more than 33.7 kc. at 1000 times down.

7. OVERALL WEIGHT.

Net 28 pounds.

8. OVERALL DIMENSIONS.
Helght 6 x width 18-1/8 x depth 11 (inches)

NOTE ~ Allow additional height of g% inches to clear hinged
cabinet top section, )
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9.

TUBE COMPLEMENT.

Symbol Tube Type Function

V-1 6867 R-F amplifier

V-2 GSA 7 Mixer and lccal oscillator.
V-3 G3K7 1st 1-f amplifier

V-4 68K7 2nd i-f amplifier

V-6 68¢7T Detector, ist audio ampiifier
V-6 6F6-G Audio power amplifier

V-7 6H6G A-V-C and noise limiter

V-8 6J5 Reat frequency oscillator
v-9 80 Rectifier
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top view.

Radio Receiver Model S5-40,

Figure 71
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928253

Figure 7-8. Radio Receiver Model 8-40, tube soclket connections.
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mo
I'STRUCTION 30CK FOR 10DTL  S-40 RADIO RICTIVTR

Due to circunsi~ncas beyond our controel it was necessary o nodify ihe d

of tho liolol 5.40 Rodio Rocaivor slightlye Infornation contairnsd
aboeond will sarve o corroct this instruction books

TCTI0N 13
Pi;g lal, par 1 .
Chringe D50 kilocycles to rend 540 kilocyeclos
Cinnge 44 nagacyles o roond 43 negacycles.

Par 3:

L3

540 kce to 1700 ke
1.7 nc to 535 ne
5435 me to 15.7 n )
1547 ne to 43 nce

Adcquats overlas is mrovided at the wrds of 211 bandse

In tha =t to Lkhe _'ast sontonce d2l.vy "Tus spoolkor {3
santance shoudl notr rand ko filtor cirecuit ccnsists o7 o

~oreitors CwB0 cad GREl.M

0w

up of resistor R-32 and

Bo o B-C, pore 3, n.,(l), (a):
vhonge 550 Xee to 540 lLece and 44 no, te 43 nce

12Ta Dy Ty (3)3

it
Sot ~ll con trols as abovs cxcoapt OFaddl Suilcel wiich shoulld

Pugc B=h, clort at cnd of par; 43
S:late the ontry "SPKR FITLDY "Spoalour Fi:ld w o 1500,M

Poirs Be7, firure ha3:

ee ! of tube Vel should rscd 35,000.

ve 2 0f tubc VoB should rend 15 00,

es 3 of tubc Vb should road 2700

ee 4 of tubo V3 should rand 4 nogoliine (1,0 - Son
.e 3 of tube Vol should read 4 nogelne ( N - san
ee 5 to tub.: Vol should rocd 13,000,

eo 4 o Sube Va7 should raond 4 negohine { 150- sc.

in thi

4w fogquoncios listed undor Coverage should read as followss

1d ceoil.m

Diwnctuerlk

be soi
ote 4e
wue e
rnto 4--

&3
S

Tho

nede

ian
up-

Delabe Mote 3 ot the botbon of the poge, Mt Leon the sene ~usbeoriac oxder,

-0y nzTe 1t
Chn&gc 550 to 540 ~ad 44 to 43
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SUPPLTISNT M0 ITSTIUCTION TOOK FOR
10DL  S-40 DRADIO,

lgues 7-23 .
Locots Relb, This Los boon delctg¢; In approxinatcly the snne place
is located Re33e UToxt loonte Gw4q3s Just bolew it is now locotad Cnfi7e Loeato
Le32. Just below it is new loentod I-34.

The following oorrcctions wero made on the schenatic wiring licgrong

ol

1. The sponker £icld hos beon climinabtod wnd o junper conmncctod Dotwoen
the dormincls do whionl i% wos conancctods.

el

2e In sorics with t2c load fron torminnl 4 to tubo socket Tor tube ¥wb is
opunockad o 16,000 ohn rosistor (3-34).

3; Leslstor Re32 15 now 1,500 chISe

R . . s . -
Fis Tosistor Tl woes clinianted nnd o lond is new comecetod fron verciaal
3 to srounda
e Fron tormiral 2 of the sookot for tuvo Veb a 15 nagjohm resisitor =33

is ecoancctad to grounde

L

Yo gorics i the 1ino fron tornirzel 2 do rosistor D20 1is connoctd

o, «001 nfde popar coundensnr, CLb7,.

be Thn l2ad fron rosistor D=l9 o the jusction of rosistors D21 and Tw26
is slindn~ted ~n@ this jusection woint is now groundade

Te The B £ ond of rusistor T=22 is mew conncctad to Lhin Loft side  of
vogister 2=10 {~s sism on tha sclhons~bic wirizg Jia;run.)

§7CNI0T YITI:
P“‘:C 8—3: . ) .
Add cononeitor CufY, fixzed, 1000 nnfj #20—10% 500 vdew, popar,
4rid eoupling fom tube Ve5, our pert $:46.C1027.

neo Bwb: ]
D:lzbe thc ontry for rosistcr Relb os it wos olinincted fren the
circuba , , )
stor w33, 15 nag, fized, 1/2 antt, 26 %: aempositiony ;rid
r tuba: Va5, our nort #3020.71565
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Add zeosistor D34 fixod, 10,000 ot ér?O?: 1/2 wntts conpos
1 for buv:y T=b3 our oort 350200710310
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