J8PTH ‘d UUOLQ

o

INSTALLATION

Connection to Power Supply—Connect Receiver to Power Sup-
ply as follows:

(1) Remove the sheet-metal covers from terminal strip (E4, Fic. 3}

on rear of Receiver and from terminal strip (EL, Fic. 3) on Power

Supply. See that all ten screws on each strip are unscrewed at least

three tarns. Then attach one end of the comnector cable to each
terminal strip exactly as shown in Fic. 3 and tighten all screws secarely.
Make certain that each slotted spade lug on the cable strips makes
contact with its respective screw terminal only, since a lug jammed
between fwo screws could cause considerable trouble.
replace both metal covers and do not remove them while the Power
Supply is connected to the a-c power line.

(2} The spacing of spade lugs on cable terminal strips is exactly
the same as the spacing of screws on Reteiver and Power Supply. If
 the two fail to go together easily, DON'T USE FORCE. Be sure all
screws are umscrewed far emough. If a spade lug has been bent or

pushed out of place by rough handling, straighten it and try again.
Spade lugs should slip under screws from the top.
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A.C.OPERATION

Fic. 3-—Connections for power cable—A.C. operation.

Connection for Battery Operetion—A cable for use in battery
operation is available on special order. This cable (W2 in Parts List)
has only one terminal strip. The other end of the cable is made up
of eight loose wires. Connect this cable according to Fic. 4 (note the
color code for the eight loose wires), or make up connections to serve
the purpose. Connect the battery cable to the Receiver first and re-

it —— e — e e

place the terminal cover before making connections to the bulteries.

When discontinuing battery operation, disconnect the battery cable

from the receiver. All operations of the Receiver are the same with w

either the Power Supply or the batiery set-up. g
A

Chassis Ground: It is not usually necessary to ground the Re-
ceiver chassis, but this can be done by connecting the ground lead to
the left-hand PHONO or to the left-thand PHONES terminal (located
on terminal strip E3, Fic. 3). These two terminals are grounded to
the inside of the chassis.

Earphones: Plug a headset into the PHONES jack (J1, Fic. 2),
or connect it to screw terminals marked PHONES on rear of chassis.
No matching transformer is necessary

Loudspeaker: The permanent magnet dynamic loudspeaker sup-
plied with the Receiver has a transformer mounted on its housing.
This transformer matches the voice coil of the loudspeaker to the
500-ohm output terminals (on terminal strip E3, Fic. 3) located at
the rear of the chassis (marked 500 ohms). For loudspeaker operation,
connect the two-wire lead attached to the terminals of the loudspeaker
trancformer to the 500-ohm terminals on the Receiver. Disconnecting
the loudspeaker will not impair the operation of the Recciver,

Power Transformer Primary Tap: Before plugging the power
cord into the a-¢ line, remove bottom plate from Power Supply to sec
that power cord is properly connected for the a-c voltage of the power
line being used. One wire of the power cord is permanently con-
nected to the fuse-holder (E3, Fic. 5); the other wire is connected
at the factory to ome of the screw terminals on terminal strip E2
(Fic. 5). These screw terminals are marked 105, 115 and 125, and are
connected to primary taps on the power transformer. See that the
power cord wire is connected to the screw terminal most closely agree-
ing with the available a-c line voltage and replace the bottom cover
plate.
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Battery Operation . . .

6-volt storage battery, drain

6.25 amperes for heéaters.

Five 45-volt “B” hatteries, drain

117 milliamperes at 225 volts;

4.5 milliamperes at 90 volts,

One 45-volt “C” battery, drain [
10 milliamperes. 1
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POWER SOURCES

A-C Operation . . .
105-125 Volts, 50-60 cps

180 watts average power consumption
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OPERATION
a. Radiophone Reception: Set the front panel controls (Fic. 2)
as follows:

CoNTROL PosirioN

CRYSTAL SELECTIVITY OFF
PHASING on arrow
BAND WIDTH 3
LIMITER of
AVC-MANUAL AVC
SENSITIVITY 10
BAND SPREAD 100
SIGNAL-MOD-CW MOD
AUDPIO GAIN 6
SEND-REC REC
BEAT OSCILLATOR 0

(1) Throw OFF-ON power swilch in center of panel to ON. This
puts Recéiver in operation.

(2) Adjust band switch (81, F16. 2) to a band which is likely.to
be very active. This will facilitate the process of getting familiar with
the various adjustments. If interference is not serious, BAND WIDTH
control can be adjusted to a wider band width (higher number),
depending upon the degree of fidelity desired. In general, adjust this
control to band width giving best tone with least interference.

(3) Do all tuning, with or without the meter with BAND WIDTH
control set at 3. Other settings give wider bands, making exact tuning
difficult. Make band width adjustments after signal is tuned properly.

(4) LIMITER-OFF-ON contrel turns noise limiter on and off.
The noise limiter will be most valuable on the higher frequencies,
where interference from automobile ignition system is most bothersome.

b. Code Reception: Flip AVC-MANUAL switch to MANUAL and
turn down SENSITIVITY contrel to provide proper sensitivity.

(1) On strong signals, do not turn SENSITIVITY control all the
way on, because it will cause overloading. If the AUDIO GAIN con-
trol is set at about 7, it is possible to regulate volume by using only
the sensitivity control. o

(2) To turn cn the beat oscillator, set SIGNAL-MOD-CW switch
at CW. The BEAT OSCILLATOR control varies the pitch of the beat

between oscillator and incoming signal. Use beat oscillator for code
reception and for locating weak modulated signals,

(3) Fading signals can be improved by returning AVC-MANUAL
switch to AVC,

¢. Crystad Filter: First three positions of CRYSTAL SELECTIV-
ITY control are generally used for radiophone reception and will
serve for code reception where interference is not serious. Last two
positions are intended for code reception only since they provide so
narrow a band that “phone” signals are usually unintelligible. After
adjusting CRYSTAL SELECTIVITY control for desired degree of selec-
tivity, use PHASING control to eliminate or reduce any heterodyne
interference or “whistle” which may be present.

d. Receiver Silencing: Receiver can he silenced by flipping the
SEND-REC switch (S6, Frc. 2) to SEND. This operation opens the
“B” supply to the R-F and st detector tubes (V1, V2 and V3). The
Receiver then remains ready for instant service during transmission
periods. Note also that instead of using the SENDLREC switch, a relay
may be connected to the RELAY terminals (E2, Fic, 3} at rear of
Receiver and silencing controlled by relay action, actuated, for ex-
ample, by the associated transmitter. When using a relay for silencing,
flip SEND-REC switch to SEND {open) and legve it there. While the
transmitter is operating, the relay should remain open; when the trans
mitter is “off the air,” the relay contacts should elose to restore Receiver
operation. ’

e. Phono Operation: Leads from a phonograph pickap may be
connected to the PHONG terminals (on terminal strip E3, Fic. 3) at
the rear of the Receiver. {Note that the left-hand terminal of this
pair iz grounded to chassis.) Use the SEND-REC swiich (86) as a
“phono-radio” switch by flipping it to the SEND position, thus elim-
inating radio intereference and making it unnecessary to hunt for a
“dead spot” on the tuning dial,

f. Tuning: ‘All tuning can be done with the MAIN TUNING con-
trol. In this case, leave the band spread dial at 100. BAND SPREAD
control spreads out a narrow band of frequencies below the frequency
to which the main dial is set. This control operates continuously
throughout the entire tuning range of the Receiver, and signals, can
be spread out in any one of the five bands.
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g. Earphone Operation: For earphone operation, plug earphones
into the PHONES jack (JI, Fic. 2) provided for them om the front
panel, or connect them to the PHONES terminals on the rcar of the
Receiver chassis. These terminals are connected in parallel with the
jack on the front panel.

h. S5-Meter Tuning: The S-meter (M1, Frc. 2), a tuning guide,
vperates only when the Receiver is set for AVC. Its reading increases
as the Receiver approaches resonance with the incoming signal. Exact
resonance is shown by the greatest reading of the meter. BAND
WIDTH control must be set at 3 for accurate tuning by means of the
meter, A screwdriver adjustment (R40, Fie. 7) at the rear of the
chassis varies the resistance in shunt with the meter. By means of
this adjustment, an “$9” reading may be obtained on any input be-
tween approximately 10 and 10,000 microvolts. The normal factory
| adjustment is made on an input of 50 microvolts, and when so adjusted
each “S8” number represents a change in signal mput of approximately
6 decibels, or a ratio of two-to-one.

CIRCUIT ARRANGEMENT
RF AMPLIFIER

a. Antenna Circuit: The antenna is coupled to the grid of the
Ist RF amplifier (V1) through an input transformer having an un-
tuned primary and tuned secondary. The terminals of the primary
coils are ungrounded, and are connected through a double-pole sec-
tion (S1A) of the band switch to the “A,” “A” terminals (E1) on the
rear of the tuning unit. This symmeirical arrangement of the antenna
primary coile permits full advantage to to be taken of the noise-reducing
properties of a balanced transmission line lead-in. The impedance of
the input circuit averages approximately 100 ohms throughout the
tuning range of the Receiver.

b. Amplifier Stages: There are two stages of RF amplification
preceding the first detector or mixer. These stages are coupled by
means of RF transformers having tuned secondaries and low indue-
tance untuned primaries. The plates of the two RF amplifier tubes

(V1, V2) are shunt fed through RF chokes L35, L36 and are coupled
to their respective tuned circuits through fixed capacitors €26, C30.
This shunt feed keeps plate voltage off the tuned RF amplifier circuits.
Two stages of RF amplification, in the frequency range covered by the

540-1240 kc band, normally provide more selectivity than is desirable
for the reception of high-fidelity programs. To prevent loss of audio
quality resulting from RF side-band cutting, resistors (R4, R8) have
been placed in series with the secondaries of RF transformers 114, L19,
to broaden their pass band. ‘
CRYSTAL FILTER

a. Controls: The Quartz Crystal Filter (T1) couples the lst de-
tector (V3) to the lst IF amplifier (V5). Ifs selectivity can be varied
in definite steps by the CRYSTAL SELECTIVITY switch (S2) con-
trolled from the front panel by knob and pointer. In addition, its
selectivity characteristic can be greatly sharpened on one side or the
other (to avoid heterodyne “whistle™) by adjusting the PHASING
capacitor (C46), also controlled by a knob on the front panel.

b. Variable Selectivity:

Curves A and B, Fic. 8, show
Receiver selectivity curves e mmﬁﬁ%ﬁs e
which indicate certain effects of RS & E“ ML:M B
the Crystal Filter. When the Ay
CRYSTAL SELECTIVITY ; % iisi=
switch is set at OFF, the quartz ‘{ el f‘ 11 I’
crystal is short-circuited and T T
signal voltages present in the \ \ \ I l l / f
secondary of the lst detector o T

|1 1 Il

I

plate coil (L26) are impressed ]
directly on the control grid of ,.i
the first IF amplifier tube (V5). I
At any other setting (1 to 5), H/
the quartz crystal is in use and w i
acts as an extremely high “Q,” 16 I
high impedance, series tumed 11 ‘i 'L
circuit interposed between the A
secondary of plate coil L26 and U i
the 1st IF grid circuit (L27, T E R e TEIe AT e v
C48), whichk constitutes the

load inte which the crystal
works. Selectivity is varied by altering the impedance of this parallel
tuned circuit (L27, C48), which is accomplished by adding resistance
(R17, R18, R19, R20) in series with coil L27 and capacitor C48.
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F16. 8—Selectivity curves.
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HF OSCILLATOR

The HF oscillator operates at a frequency 455 ke. (e frequency
for which the IF amplifier is adjusted) hkigher than that of the incoming
signal. The oscillator section of the variable tuning capacitor (C1D)
has the same capacitance and plate shape as the RF sections (CIA,
C1B, C1C): The constant 455 ke. frequency difference is maintained
by means of a padding capacitor in series with the variable, together
with appropriate values of oscillator inductance and parallel trimmer
capacitance.

FIRST DETECTOR
The 1st detector employs a 6L7 pentagrid mixer (V3). Its injection
grid {grid No. 3) is coupled to the HF oscillator cathode, and its signal
grid (grid cap) is coupled to the plate of the second RF amplifier
tube (V2) by means of the second RF transformer.

I AMPLIFIER

The intermediate-frequency amplifier has three stages consisting of
three coupling transformers (T2, T3 and T4) and three pentode am-
plifier tubes (V5, V6 and V7) of the remote cutoff or super-control
type. The first two transformers (T2, T3) are identical, and have tuned
primaries as well as tuned secondaries. The secondary ceils are fixed
in position, while the primary coils are mounted on slide reds per-
mitting them to move back and forth with respect to the secondaries,
thus changing the degree of inductive coupling between them, When
the coils are farthest apart the coupling is at its lowest value and the
transformers exhibit their maximum selectivity or minimum band
width. Conversely, when the coils are pushed close together the
coupling is greatly increased and minimum selectivity or maximum
band width results, At any adjustment between these two extremes,
| an intermediate degree of selectivity is obtained.

SECOND DETECTOR

The 2nd detector (V8) is a twin diode operated with both plates
and both cathodes connected in parallel. Its IF input is obtained
from the untuned secondary of coil L32 in transformer T4 in the
plate circuit of the 3rd IF amplifier (V7). To facilitate operation of
the limiter tube (V9) the diode load resistamce is divided into two
approximately equal parts, One part, R33, is placed between the
paralleled cathodes and ground and is by-passed (for IF) by a small
capacitor {C66}. The other part is between the low-potential end of

the secondary and ground, and is made up of K29, R30 and R31.
Resistor R29 and two small capacitors (C64, C63) constitute a filter
to prevent IF voltages from reaching resistor R31 and the AUDIO
GAIN control (R48).

NOISE LIMITER

The noise limiter tube (V9) is a 6N7 class B twin triode with its
two grids and its two plates connected in parallel in order to secure
the lowest possible impedance. The circuit is designed to limit inter-
ferences of very short pulse duration sach as caused by auto ignition
and other similar disturbances. It is designed to work with or without
the AVC system and will automatically follow widely different signal
levels. Some distortion results at higher modulation percentages but
this is unavoidable if effective noise limiting is to be obtained. An
“on-off” switeh js provided.

“s$* METER

The “S” or Signal Strength Meter (M1) is connected for use when
the AVC-MANUAL switch (S5) is thrown to AV. This meter shows
the relative strength of the received signal. The cenirally located dial
is calibrated in units of 1 to 9. A variable control (R40) on the rear
of the chassis allows the meter to be adjusted to read “S-9” on any

signal from 10 to
10,000 microvolis. (?PE‘,;',IJ,
Th\’?, normal factory CURVE ;: BAND WIDTH AT 'g'ZCR\'.STAL SELEG“TWIT\‘ 9&;1_'

. L. n a v B~ - A
adjustment for S S - :
’as_gn is appl‘OXi- 3 T l » l
mately 50 micro- |, [y T

Q
. ol L i
volts. Each divisien | . e
represents a ratio of go NN N
. Be
approximately 2 to " NN
1 over the previous 15 Mgl S\O\&
division. Thus each | =% ® AN
division represents o \
L
- J 000 5000 10,000
a 6db step. The Ee]ll * o MODULATION FREQUENCY
contro

sitivity
{R46) must be set
at maximum (position 10) for maximum *“S8” meter accuracy. This
“S” meter can also be used as a tuning meter since it will show
maximum reading at resonance. In this case, to obtain a relatively
sharp resonance indication, the BAND WIDTH control should be set

at position 3.

F16. 9—Audio fidelity carves.
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AVC AMPLIFIER AND RECTIFIER

Special amplifier and rectifier stages are employed in order to
give must satisfactory AVC action. AVC voltages are applied to the
two RF stages and to the first two IF stages and compensate for vari-
ations in signal strength due to fading. A different rate of compensation
is required for voice modulated signals than for code signals. This is
automatically adjusted when the beat frequency oscillator is turned

on or off.
BEAT OSCILLATOR
The beat oscillator tube (V10) and associated oscillator circuit
(T5) provide a voltage at approximately the intermediate frequency.
This vollage, when introduced into the input circuit of the 2nd de-
tector (V8) by means of a small coupling capacitor {C60), mixes with

the I-F signal being delivered to the detector by the 3rd I.F amplifier
(V7). The mixture of these two similar frequencies results in a “beat”
or difference frequency in the cutput of the 2nd detector. The beat
oscillator frequency is adjusted so that the pitch of this difference
frequency falls within the audiofrequency range. Fine adjustment
of the beat frequency pitch is accomplished by means of the BEAT
OSCILLATOR control on the front panel which turns a small variable
capacitor (C69) in transformer T5. The beat oscillator is turned on
by throwing the SIGNAL-MOD.CW switck (S4) to CW. In addition
to being necessary for proper reception of CW signals, the beat

oscillator is useful for locating weak signals of amy kind.
AF AMPLUIFIER

a. Circuits: The AF amplifier has three stages, using one 6J5 triode
(V13) and three 6F6 pentodes (V14, V15, V16). The grid of the first_
tube (V13) is connected to the moving arm of the AUDIO GAIN
control (R48) through a blocking capacitor (C82). Its plate is coupled
to the grid of the second AF amplifier by means of capacitor C33,
plate resistor R53 and grid leak R54. The second amplifier tube (V14),
while a pentode, is operated as a triode by connecting its plate and
screen together. It drives the output tubes (V15, V16) through a
push-pull input transformer (T7). The output tubes (V15, V16) are
also triode-connected pentodes and are opzrated as class AB; amplifiers.

b. Output Transformer: The output transformer (T8) has two
secondary windings; a 500-chm secondary {4-5) for power output, and
a secondary for carphones (6-7) designed to deliver about 3% of the
output power into an 8000-ohum resistive load when the 500-ohm see-

ondary is connected to a matching load such as the loudspeaker
The turns ratio and resistance of the earphone winding are
such that the power delivered to any load between 8000 ohms and
80 ohms varies less than 6 db, and the power input to a 250-0hm load
is but 2 db greater than that to a 4000-0hm load. Fic. 16 shows curves
of overall audio fidelity with different settings of the CRYSTAL
SELECTIVITY and BAND WIDTH controls.
POWER SUPPLY
The Power Supply furnishes “A,” “B” and “C” voltageé for the
Receiver, The “A,” or heater voliage, is 6.3 volts AC obtained from
a separate secondary winding {I-2) on the power transformer (TI,
Fic. 18). “B” voltage is obtained from the. center-tapped high-voltage
secondary (7-8-10) conmnected to the plates of the “B” rectifier tube
(V1). After this voltage is rectified, it is filtered by the combined
action of the first filter choke (L1) and the two filter capacitors C1
and C2. This provides 380 volts DC for the plates of the power output
tubes in the Receiver. Further filtering by the second filter choke (L2)
and the first two sections of capacitor C3 provides 250 velts DC for
the plates of the reinaining tubes in the Receiver. Approximately
100 volts DC for the screen grids of the Receiver tubes is obtained
from the tap on the bleeder resistor (R1), which is by-passed by the
remaining section of capacitor C3. Negative “C” voltage is obtained
from a tap (9) on the high-voltage secondary connected to the fila-
ment of the “C” rectifier tube (¥2). The rectified output from the
plates of tube V2 is filtered by the three sections of resistor R2 and
the three sections of filter capacitor C4. When connected to the
Receiver, the voltage at the end of this filter is approximately minus 50.

Fi6. 10—
Power supply
diagram.

CIRCUIT DIAGRAM of SP-400-X%
POWER SUPPLY
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AL IGNMENT - GEMERAL

When either selectivity or sensitiviry or
Loth appear to be Lelow normal end all tubes
have been tested, check the alignment. Remove
the calbiuet or dust cover and bottom cover
plate of the Receiver to get at all parts for
ymaking adjustments. CAUTION: ANY CHANGES
FROM ORIGINAL SETTINGS WILL BE SMALL S0
USE GREAT CARE WHEN CHECKING ADJUSTMENTS.
This is especaally true of the H-F escillator
circuits, which should NOT Le disturbed un-
less the MAIN TUNING dial is definitely
known to e off calibration.

a. Signal Generator - This should be an ac-
curetely calilrated instrument producing am-
plitude-modulated radie-{regquency signals.
In addition to 465 ke (the I.F.), the fre-
quency range Tequired of the signal generator
depends on the tuning range of the receiver
to be aligned. The R-F alignment frequencies
required for the Series 400-5X Super-Pro are
shown in Fig. I3. The second harmonic can
generally be used when the fundamental fre-
quency is not available. For example: a sig-
nal generator covering all frequencies from
465 ke to 20 mc could be used to check the
highest frequency Land by using the secona
harmonic of 20 mc to provide the 40 mc celled
for in Fig. 13. The signal generator should
have an output of approximately 100 micro-
volts and en output impedance of approximate-
1y 100 ohms for best results when aligning
the R-F and H-F-Oscillator cirenits. For I-F
alignment these velues are not critical, The
frequency calibration of the signal generator
is extremely important if the Receiver dial
calibration is to be correct.

b, Output Meter - The output meter should
respond to the modulation frequency of the
signal generator, preferably 400 cps, and
should previde st least half-scale deflection
for 10 volts. Its resistance should be great-
er then 500 chms.

¢. Toels - An insulated screwdriver 9/64"
wide ard .025" thick at the bit, is required
for alignment of the Receiver.

d. Preliminary Procedure - Throw the OFF-ON
awitch to ON and let the Receiver warm up for
about an hour before beginning adjustments.
Connect the output meter to the 500-ohm ter-
minals located at the rear of the Receiver

chassis.

AL IGNMENT PROCEDURE

a. Preliminary Setup - Adjust the signal
generator to approximately 465 ke amd connect
its output to the control grid cap of the lst

detector tube (¥3) through a fixed capacitor
{anything iarger than 100 mnf will do}. Set

the front panel controls as follows:

AUDIO GAIN....oooo.nna.
CRYSTAL SELECTIVITY.....OFF
................. on arrow

BAND SPREAD DIAL........100

b. J-F Alignment Check -

{1} Set the MAIN TINING dial nesr 2.5
me, but be careful not- to tune in a powerful
local signal., Set the CRYSTAL SELECTIVITY
switch on 3, the AVC-MAMUAL switch on AVC,
and advance the SENSITIVITY to 10. Turn
of f the modulation of the signal generator
and adjust its frequency slightly to produce
maximum deflection of the "S" meter. The ad-
justment of the signal gererator in this man-
ner is necessary in order to get exact agree-
ment with the natural perioed of the particu-
lar quartz crystal im the Receiver being
checked. After reducing SENSITIVITY to 0,
the modulation may be switeched on, but the
tuning adjustment of the signal generator
must not be altered until the aligmment check
has been completed. Heturn the (RYSTAL SE-
LECTIVITY and AVC-MANUJAL controls to their
original settings of OFF and advance the SEN-
SITIVITY control until a suiteble output
meter reading is obtained, A half-scale read-
ing in the region of 5 to 10 velts will be
satisfactory.

(2) Now check the alignment of both upper
(grid) and lower (plate) air trimmer capaci-
tors in I-F transformers T2 and T3 and the
single trimmer in T4 for peak reading of the
cutput meter. If one or more of these adjust-
ments results in a sizesble increase in out-
put, reduce the SENSITIVITY contrel enough
to bring the meter reading back to half-
scale. Alignment of the plate circuit of the
crystal filter {T1) can be tested in the same
way by means of the lower adjusting screw on
the side of the unit. This screw varies the

position of the powdered iron core in coil
L26. Do not change the setting of the upper
adjusting screw which tunes grid coil 127, as
this circuit cannot be adjusted properly with
the output meter. It can, however, be aligned
by the "visual” method using a frequency-mod-
ulated signal generator and cathode-ray os-
cilloscope. If this equipment is available,
proceed as follows:

(3) Connect the input of the vertical am-
plifier of the oscilloscope teo the PHONO
connections on terminal strip E3 (Fig. €) on
the rear skirt of the Receiver chassis. The
"high" terminal is the second one from the
edge of the strip; the first screw is con-
nected to the chassis. Set the frequency-mod-
ulgted signal generator to approximately 465
ke and connect its output to the control grad
cap of the lst detector (V3) through a fixed
capacitor (100 mmf or larger). With the
CRYSTAL SELECTIVITY switch at OFF, readjust
the signal generator frequency. to produce the
conventioml single-peaked rescnance curve on
the screen of the oscilloscope. Then turn the
CRYSTAL SELECTIVITY switch to position 1.
If the grid coil (127} is correctly tuned the
image ou the oscilloscope screen will remain
symmetrical but will be only about two-thirds
as wide as before, indicating an increase in
selectivity, The oscilloscope image is alse
affected by the PHASING control, maximum
symetTy 0CCurring at or very near the arrow
on its scale. Therefore, when tuning L27,
rock the PHASING control !..ack and forth at
the same time to secure the best adjustment,

c. AVC Alignment Check - Leaving all other
controls as in PAR. 26a, and without changing
the signal generator frequency, reduce
ALDIO GAIN to 0, switch to AVC and increase
SENSITIVITY to 10. Increase AUDIO GAIN to
restore half-scale reading on the ocutput ime-
ter and adjust the single trimmer capacitor
in T6 for minimum output meter reading. The
"S" meter reading should "peak” at the same
time the output meter reading "dips".

d. Beat Osciliator Alignment Check - Contin-
wing with controls as above (PAR. 26¢),
switch off the output meter and plug in a
pair of earphones, or replace the meter with
a suitable loudspeaker., Turn the SIGNAL-
MOD-CW svitch to CW and see that the BEAT
OSCILLATCR control is exactly on 0 (ze-
ro). If tone in earphones or speaker is mot

very low in pitch, readjust the. trimmr ca-
pacitor-near the bottom of TS until it is. If
the beat oscillator ia in perfect alignment
when this test is made, no sound will be
heard since the signal generator and the beat
oscillator will be oscillating at the same
frequency and there will be no audible dif-
ference of "beat”. Check this by turning the
BEAT OSCILIATOR control knch slightly off
0 (zero) toward one side or the other. If
this results in a tone rising in pitch as the
pointer is turned away from 0 (zero) to ei-
thez side, the heat frequency oscillator is
perfectly aligned. If no audible tone can be
obtained within the range of the BEAT (S-
CILLATCR control, adjust the trimmer ca-
pacitor near the bottom of T5 until an ap-
proximate "zero beat” occurs at 0 (zero) set-
ting of the BEAT OSCILLATOR control.
e. H-F Oscillator Catibration Check - The
accuracy of the MAIN DIAL calibration de-
petds solely on the H-F oscillator frequency,
which in this Receiver is 465 kc {the IF)
higher than the signal frequency except in
the 20-40 mc band, where the H-F oscillator
is 465 kc lower then the signal frequency.
Although the frequency of the H-F oscillator
can be measured directly if gccurate frequen-
cy-measuring equipment is on hand, it is far
simpler to check it by tuning in signals of
known frequency and noting the MAIN DIAL
readings. CAUTION: BE SURE THE BAND SPREAD
DIAL IS SET AT 100 WHEN MAKXING THIS TEST.

(1) To correct dial calibration, refer to
alignment chart (Fig. 13) for location of H-F
oscillater adjustments as well as signal fre-
quencies at which settings should be made. I
the 2.5-5.0 me band 3is to be corrected, the
signal generator may be set sccurately to 2.5
mc and its second harmonic (if strong enough)
used for the 5.0 mc end of the band. The cut-
put of the signal generator should be unmod-
ulated and SIGNAL-MD-OF switch on Receiver
turned to CW. Set BEAT COSCILLATOR at 0,
AUDIO GAIN at 10, AVC-MANUAL on MANUAL,
BAND WIDTH at 16. Disconnect output meter
and use earphones or loudspeaker to make nec-
essary adjustments by "zero beat” methed.
Counect signal gemerator to antenna terminals
for this test.

(2) Tune in second harmonic at 5.0 mc end
of dial to zero beat. Notice approximate dial
ercor. Turn main dial slightly toward 5.0 mc
calibration line until beat note rises to a
high piteh. Do not rurn dial far enough to
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raise Leat so high it cannot be heard. With
alignment screwdriver adjust trimmer capaci-
tor marked HF 0SC 5.0 me (Fig. 13) until
beat is again zero. Turn main dial still far-
ther toward 5.0 mc line and make a further
adjustment of trimmer capacitor to return to
zero beat., Repeat this process as often as
necessary to bring dial to exactly 5.0 me.
{The main dial could be set at once on exact-
ly 5.0 mc and trimmer turned enough at one
time to produce zero beat, but the step-by-
step method is recommended.) Now tune in 2.5
mc fundamental at low-frequency end of main
dial and correct the calibration step-by-step
as before, using inductance trimming adjust-
ment HF OSC 2.5 mc (Fig. 13). When second
harmonic is again tuned in at other end of
dial, it will be found that inductance ad-
justment at 2.5 mc has changed correction
previously made at 5.0 me. This is normal.
(Go back and forth several times from 2.5 to
5.0 mc in order to bring both ends of dial
scale into exact agreement with the signal
frequency. CAUTION: DURING THIS ADJUST-
MENT BF. VERY CAFEFUL TO ADJUST THE SENSI-
TIVITY CONTROL TO AVOID OVERLOADING.

£f. R-F and 1st Detector Alignment Check -
Althoigh aligument of these three circuits

at the same time as the H-F oscillator, it is
simpler to consider each check as a separate
operation. Efficient weak-signal reception,
with low receiver noise level and high image
rejection ratios, depends on the relative
alignment of these three circuits with re-
spect to the H-F oscillator and without re-
gard to calibration accuracy.

(1) Accurate calibration of the signal
generator is not required to check these ad-
justments. Modulation of the signal genera-
tor, while convenient, is not strictly nec-
essary. Input to antenna terminals should be
through 100 ohms (approximate) including out-

 (1st and 2nd RF and lst Det) can be checked |

put resistance of signal gemerator. If sagnal
generator is modulated, Receiver controls
should be set as for I-F alignment; if unmed-
ulated, set BEAT OSCILLATOR to 2 {either
side) and SIGNAL-MOD-CW to CW. Adjust SEN-
SITIVITY for half-scale reading on output
meter when signals are exactly in tune.

{2) Starting with 2.5+5.0 mc band, set
main dial at 5.0 me (BAND SPREAD at 100)
and adjust frequency of signal generator for
peak deflection of output meter. Then check
setting of trimmer marked lst DET 5.0 mc
(Fig. 13). Repeat this procedure on trimmers
designated as 2nd BF and lst RF in same row.
If readjustments on one of these settings
greatly increases output meter reading, alter
SENSTTIVITY slightly to reduce reading to
half-scale, After each adjustment check tun-
ing of Receiver to make sure test signal is
still accurately tuned. BAND SPREAD may
Le used as a vernier for this purpose. CAU-
TION: THIS TUNING CHECK IS EXTREMELY IM-
PORTANT AT HIGH END OF 10-20 MC AND 20-
40 MC BANDS WHERE THERE IS SOME SLIGHT
INTERACTION BETWEEN 1ST DET AND H-F OSC
CIRCUITS. After checking the three trim-
mers at high end of this band, turn main
dial to 2.5 mc and retune signal generator
to suit. Then check the three inductance ad-
juster settings marked 2.5 mc (Fig. 13) in
the same row. Since adjustments at one end
of a band also affect the other end of the

“band (as described under H-F 0SC align-

ment), repeat abiove procedure until no fur-
ther improvement can be secured. The number
of repetitions necessary depends on how much
mistuning existed initially. Other bands may
be checked in the same manner.

(3} For best possible efficiency with a
particular antenna arrangement, the 1st AF
circuits may be adjusted with the antenna
connected. This can be done by loesely cou-
pling output of signal generator to antenna

A

system instead of directly to antenma ter-
minals through a 100-ohm resistor. Make sure
that signal from signal generator actumally
reaches Receiver by way of antenna rather
than by some form of direct coupling.

(4) In all the foregoing tests using out-
put meter readings for circuit adjustment
it is recommended that earphones (or speak-
er) be used to monitor the signal. This will
avoid false adjustments caused by overioad-
ing or freakish responses.

R.F. and H.F. 05C.
.ALlGNMENT FREQUENGIES
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Fig. 13. ALIGNMENT CHART. Shows lo-

cation of screwiriver adjustments and
corresponding test frequencies.
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MM®MEL SP-400-5X

cimuT ClRGuUIT
MF 0. DESCRIPT IO ] MAT No. [ REF.NO. DESCRIPTION mar wo. | ST OESCRINT 10N T W
E76 [ 5100 nmf, Mice 23015-18 WETERS :
cr7 .05 mf, Papsr 239122 ML Hetar ,0-200 micro-ampare 903 vevzvs | o Tupes
c78 .05 »f, Paper 23942-2 movemant bl . 162084
C7y | .05 mf, Papsr 239422 RES ISTORS :: o:; 16212-1
Ces .05 of, Paper 2392-2 R 600,000 ohme, &/3 W 959 VEvT v 16220-4
€81 | .08 mf, Paper 23912-2 RZ | 10,000 ohws, £/2 W 1930973 iy 1) k7 16285-1
€82 | .02 mf, Paper 239121 m 2,000 ohme, 1/2 ¥ 10901208 ' e 16202-1
cay | .05 mf, Paper 239422 R | Kot used Mo Bl 16206-1
c8 | %0 mf,Electrolytic,Dry s ®5 | 500,000 ohms, 1/3 W 2953 :m Liadd 16296-3
€85 | .25 mf, Papar 23912-38 ) 10,000 ohms, 1/2 W 19909-73 iy "v i 16209-1
c% | .25 mf, Paper 2391238 R7 | 2,000 ohms, 1/2 W 19303206 P¥A5.V24 6FE 16299-1
JALK R& Hot used CABLES
_— W
Ji | JK-38-4.Phone Jack (Meadset)!| 5066 %9 | 500,000 ohws, /3 W 989 1| Connactor,alng wire, with | 54-35
coiLs R0 | 10.000 ohme, £/2 ¥ 1930973 w0 40 tarminal connactor
[T} €oll xssem. Antenna Primary,| SA6 RL1 | 50,000 chme, 1/3 W 960 v atries.
10-20 me R1z | 26,000 ohws, 2 W 19304-202 :°"“;:‘:'-°'=h: wire, with( Sa-§7
W2 {Coll Azsem.,Antenna Primary,| SA7 RIS | 50,000 chms, £/3 W 960 ne 10 tarminnl connector
5-10 me RI& [ 12,000 ohex, 2 ¥ 19304-34 atrip (speciat order only)
13 Cof) Assem. . Antanna Primary,| SA-MB R15 2,000 ohms, £/2 W 19904206 SOCKETS
2.5-5 mc k16 10,000 ohma, L/2 W 19309-73 X1-X8 | Tube lucictm octal,low | 160821
s Col' Assem., Antenna Primary,, SA-M9 7 28 ohms, 1/2 W 49%01-178 loss bakelite.
1250-2500 ke R3O | 51 ohwe, 1/Z W 19301 -167 X5-X1& [Moldad octel black baks!lte | 16088-1
i LE  {Coil Asssm. Antenne Primary,| SA-#6 RL9 | 200 ohms, L/2 W 19301 -198 QUARTZ GRYSTAL
20-A0 mc R20 2,000 ohma, L/2 W 19301 -20¢6 Yi R”"““mﬂ for PrITY
L6 | Col) Assem,,Grid Col?, 54-110 f2L | 2,000 ohws, 1/2 W 19301-206 465 ke
10-20 mc RZ2 | 2,000 ohme, 1/2 W 19301 -208
R | 10,000 ahms, 1/2 W 1U09-T POWER SUPPLY
L7 :ol; :ul..ﬂrld Collv $4-113 2 2,000 ohmo, 1/2 W 19901206 exPAC IToms
= s 2,000 chms, 1/2 W 19302 -206
1 Paper 1 mf,
¥ ] Coll Aswem. Brid Cail, SA-118 R26 | 10.000 ohme, 1/2 ¥ 19309-73 a “P:; ao; 10000'0“ 23883-%
2.5-5 me T | 55.000 ohee. 1 W 19309182 16 nf.é0 vOCW, Dry 23882-13
L Coll Asaew.,8rld Coll, 8A-134 R28 2,000 ohea, 1/2 W 19301206 actrolytie
1250-2600 ke 429 | 100.000 ohue, 1 2w . mx-eo €3-A-8-C| 8-8-8 mf, 450 yDCW 23842-29
1o Coll Asnem.,Grld Coll, Sh-130 n3e | 75,000 chee '”2 " X - bry Electrolytic
20-%0 me ot 51.000 lmm. byl 1:::-::: Ca-A-B-C| B-6-8 af, X80 vDew 23842-28
- - ' " . Ory Elactrolytl
i :oll A“;;:;:.F. Trans SA-111 2 1 megohm, 1/2 W $5961108 ry Electrolytie
ormaf L
. R33 280,000 ohma, L/2 W 19301-139
- - E
[TT) l':oll ll-sn;;R.F. Teans Sh-11% R 5 ohwa, 5 ¥ oA 3 FUSE WOLDER 150292
ormer, 3-8 me R35 | 100,000 ahma, 1/2 ¥ 19304-80
. ¥ . . - FL Fus '
s Col} Aas -;.:.F. Trans SA-117 36 510,000 ohes, 1/2 W 19309.159 "L'l;os:d-nv 250, glass 15928-7
former, 2. —g :ﬂ T . R37 5.100 obms, L/2 W 19301-210
ur [can l-s-:;‘,‘ - :..u- - 798 | 51,000 ohms, 172 W 19908-171 " R E:::::“
former, i ; g c shot3t w39 51,000 ohms, L W 19903162 = Fllt.r.um . . wh-t 160 ma 2981
s Cot1 Aswem. R.F. Trans- -l o 1,000 ohme,Potent lomater 32 Lo 1 ohms,. at 819
former, 2040 me ot | 2,000 ohes, 172 ¥ 19301206 -
e Coil Asusm., Same o L1 SA-111 "2 24,000 ohma, 1/2 ¥ 19301213 RES 13T ORS .
ur as Ll:; ;:-:t; s 10,000 ohme, 1/2 ¥ 19809.73 RL ::,:BD ohms tapped at 9500, | 4548
ua as -
" as LLR SA-137 fuL 1 megobm, 3/2 W 19301108 RIA B800 ohms Part of RL
120 | Coll Assem., Sawe 33 LIS SA-131 ::: :o"o:;h::;s‘;t:m ;9501-159 1B | 9500 ohma Part of RL-
L2l | Coll Ansem.,0sctilator Coll,| SA-112 : . onetar 023 R2 | 18,000 ohms tapped at 6500, | 3997
20 RAT |4 ohma, S W 194311 8500, 10 W
22 | Coll Assam..Oscitlator Coll.| SA-115 RA8  |250,000 ahws,Potentfomstor | W9L9 RZA | 5000 s Part of R
510 m RR9 540,000 ohms, 1/2 W 19309-159 R2B 6500 ohaa Part of RZ
\
123 | Cof) Ansem. Oucilator Cail,| SA-118 R50 1300 oha,’1/2 ¥ 19301-196 82C | 6500 ohws Part of ®2
2.5.5 o R51 |1,800 ohms, 1/2 W 193038
198 | Coll Ansam..fcillator Corl] Sa_138 RS2 |3.000 ohms, 1 W 19363-16% TL | IRANSFORMER. B0-60 tycla, | 8801
1250-2800 ke :i: ::;"g:o"":’- “"[ 19303162 or lmary tappad st 108, 115,
25 | Goll Assem.,OsciMTator CoTt,| SA-LNZ e | e @ :‘;-" 2w :ﬁ;:j:’ 125 ¥
20-30 mc e - TUBES
28 | CollUnivarsa),T/as Litz., | %146 . BMITCHES Vi suxg 162181
Iron dust core 51 : |rprtla,.'i pnultlon;s section vz 5Y36T/G 16262-1
L7 | CoflUnivarsnl, /88 Lits., | 6187 :‘ 2far type,s7x posttion i .
irom dust core > SP5T Rotary Smep 4916 Wi CABLE, Powar 8183
L8 [ Coll,3 ple unfvarsal,7/80 | 2903-A SN | 8PST Rotary Swep 5733
Litz. ceramlc cors Z: pPoT :c\:yh . :::: X1,X2 [ TUBE SOCKET, Me¢lded octal, | 16083-1
29 Coll,3 ple univarsal,7/83 3990 s SPST To a1r:r nap el black bakellte
Litz.,ceramic cors OPST Togyle 3~
130 | col?, Sams as L28 29034 JILTER
th Coll, Same as 129 3590 TL As:cn.,\‘arluh]c selsctivity | SA-178A
132 | Catl,Univarant,T/at Litz,, | 8907 quartz crystsl filter
ceraslc core TRANSFORMERS
T3} Col1,3 pls univarssl,7/81 2081 T2 Varilable selectivity,i.F. SA-166a
11tr. . coramle core i Samo a3 1"2 s:_““
I | Coll,Universal,7/81 Litz., | 3206 T8 | Flued selectivity,|.F. Sh-1674
ht ] 465 ke oscillator assem. SA-169A
caramlc cars
L8 Choka cotl.E ple unlveraal 091 TS Fixed :n\nctl:‘I!y,l.F. SA-168A
R.F. Choke,ceramlc core, ™ A.F. push-pull Input BB8T
wire leads T AF. push-pull output nges
L3 Choke Cotl, Sume ne (38 509-4
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