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Fic. 1—Front view of “Super-Pro” model SP400-X. :
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SECTION I—DESCRIPTION
1. GENERAL

a. Features—The Series 400-X is a superheterodyne receiver for
amplitude-modulated (AM) or conti?uous-wave (CW) code signals
within the range of .540 to 30. megacycles, or 555 to 10 meters. This
coverage is obtained in five switch-selected bands, the three highest of
which can be “spread out” over the dial by a band spread control.
An extremely wide range of selectivity is provided by a variable-
selectivity crystal filter and variable-selectivity I-F transformers. Either
manual or automatic sensitivity control can be selected by flipping a
switch, and a noise-limiter circuit is also provided.

b. Mechanical—For general use, cabinets are furnished for both
Receiver a_n/d, Power Supply. When furnished as rack models, both
Receiver and. Power Supply have front-panel notches to fit standard
relay racks, dust coyers fastened by knurled thumb nuts to front panel
and rear edge’ of chaséis, and bottom plates for protection against dust
and damage. An interconnecting power cable is furnished with all
equipment. IR
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2. POWER SOURCES
a. A-C Operation . . .

S
~

105-125 Volts, 50-60 cps ST
180 watts average power consumption - E AF 2 ‘
b. Battery Operation . .. R
6-volt storage battery, drain ' T
6.25 amperes for heaters- ‘ /.
Five 45-volt “B” batteries, drain .

117 milliamperes at 225 volts;
4.5 milliamperes at 90 volts.
One 45-volt “C” battery, drain
10 milliamperes. '

3. WEIGHTS AND DIMENSIONS

a. Table-Mounting:
Receiver . . .
Cabinet Dimensions: 1214” high, 2114” wide,
154" -deep.

Weight, in cabinet: 67 pounds.

Power Supply . . .

Cabinet Dimensions: 734” high, 1353” wide,
8%%” deep.

Weight, in cabinet: 28 pounds./

Loudspeaker . . . '

Cabinet Dimensions: 1214” high, 1215” wide,
714" deep.

Weight, in cabinet: 11 pounds.

b. Rack Mounting:
Receiver . . .
Dust Cover Dimensions: 10” high, 17”7 wide,
1454” deep.

Panel Dimensions: 1015/3,” high, 19” wide,

Weight complete: 49 pounds.

Power Supply . . .

Dust Cover Dimensions: 753” high, 1333” wide.

' _ 8%,%" deep.

Panel Dimensions: 8?*/,,” high, 19” wide

Weight, complete: 33 pounds.

Loudspeaker . . .

Weight: 4 pounds.

“ -

4. FREQUENCY BANDS

a. List of Bands—Five frequency bands are marked on thei front
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pancl (Fic. 2). Selcct the desired band by turning the BAND SWITCH
knob right or left to the band indicated.
Thesc bands are:

540 to 1240 kilocycles

1.24 to 2.86 megacycles

2.85 to 6.3 megacycles

6.3 to 14.0 megacycles

13.4 to 30.0 megacycles

b. Band Identification—Besides the markings on the front panel,
a mask with windows shows a calibrated scale on the MAIN TUN.
ING dial to correspond with the band selected by the band switch.
This operation is automatic. When the band switch is turned, the

~ BAND SWITCH
MAIN TUNING DIAL (s1) BAND SPREAD DIAL
cy M) (c2)

s2
R C69
)
c48 S
$6
R48
(T2a 13)4 8385 cClI S7 R46 c2 Ji s4

Fic. 2—Lay-out of controls referred to in text.

mask on the MAIN TUNING dial turns with it—they arc geared
together.

c. Band Spread — A separate BAND SPREAD control provides
simplified tuming over a narrow frequency range. The BAND
SPREAD dial has a scale reading from 0-100 through about 170 de-
grees. : Starting from 100, the frequency covered by moving this dial
will extend from that shown by the setting of the MAIN TUNING
dial to some lower ﬁ'equcncy, since the capacitance of the band-spread
capacitor (CZ) mcr?ases as- the scale approaches 0 (zero). To cover

a =pecxﬁc range, w1tl\ the BAND SPREAD dial, first set the MAIN
- : o 4]



TUNING dial at the high-frequeny end of the band. which is to be
spread. G .

d. Dial Calibration—The MAIN TUNING dial it direg‘:dy calibrated
as follows and these calibrations hold true ohly when the BAND
SPREAD dial is set at 100: e

BAND CALIBRATION ,
540 ke.—1240 ke. 10 ke. per division
1.24 mc.—2.86 mc. 20 kc. per division
2.85 mc.—6 3 mc. 50 kc. per division
6.3 mc.—14.0 me. 100 ke. per division
13.4 mc.—30.0 mec. 200 kc. per division

5. POWER OUTPUT

a. Rating—The total power output is approximately 8 watts. The
total harmonic distortion of the output stage is less than 10% at this
output and is, of course, less at lower levels. The Receiver has two
output circuits with marked términals along the rear of the chassis
(Fic. 3). '

b. 500 Ohm Terminals—These are for use where large amounts of
power are needed, such as for loudspeaker (See PAR. 7f), recorder or
for a 500-ohm transmission line. All power output measurements and
all audio-frequency fidelity readings are to be taken at these terminals.

c. PHONES Terminals—These are connected in parallel with the
phone jack on the front panel, and provide reduced power for ear-
phones (see Par. 20b). '

SECTION II—INSTALLATION AND OPERATION

6. INITIAL PROCEDURE

Precaution—UNPACK THE EQUIPMENT CAREFULLY. CHECK
IT THOROUGHLY TO DETERMINE WHETHER IT HAS BEEN
DAMAGED DURING SHIPMENT. If any of the equipment has been
received in damaged condition immediately notify the carrier who
delivered it. File a claim for damages with the carrier, because any
damages incurred in transit are the responsibility of the carrier.

7. INSTALLATION

a. 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 turns. Then attach one end of the connector cable to each
terminal strip exactly as shown in Fic. 3 and tighten all screws securely.
Make certain that each slotted spade lug on the cable strips makes
contact with its respective screw terminal only, since a lug jammed
between two screws could cause considerable trouble. Immediately
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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 Receiver 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.

L 7 1 J 1 11 J 1 J 1 |
POWER SUPPLY

RECEIVER

ANTENNA

TERMINALS

¥
o
S e eI

A.C.OPERATION .

Fi1c, 3—Connectons for power cable—-A.C. operation.

b. Connection for Battery Operation—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 cab'le to the Receiver first and re-
place the terminal cover before making conncctions to the batteries.
When disconnecting battery operation, disconnect the battery cable
from the receiver. All operations of the Receiver are the same with
cither the Power Supply or the battery set-up.

c. Antenna—The choice of an antenna is usually governed by the
space available for installing it and the type of scrvice (frequency
bands, directivity, etc.), in which the Receiver is to be used. While
the high scnsitivity of the “Super-Pro” makes the antenna problem
less criticallt'han it would be for a less scnsitive recciver, a good
antenna sygtem assurcs maximum satisfaction to the user. The fol-
lowing "comm_cn‘_ts are offered as a guide to some basic antenna design
considerations, Detailed information on antennas has bcen widely pub-
lished and should fe ‘consulted for answers to special problems.

(1) Wide-Band'sAntenna: For general usc over a wide range of
frequencies such as Js covercd by the Super-Pro, the antenna may
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consist of a horizontal wire 50 to 75 feet’ long‘suépendéd bet\yeen' insu-
lators and located in the clear and as far off the grpund as practicable.
Avoid running the antenna close to and especially parallel to an
electric power line. If the antenna must run neaf ( power line; run
the antenna at right angles to the line. Lo

Connect a single-wire lead-in to the end of the anténna nearést the
Receiver and try to have the lead-in wire leave the antenna approx-
imately at right angles. Connect the lead-in to one of ‘the “A” term-
inals (on terminal strip E1, Fic. 3) at the rear of the Receiver. Connect
the other “A” terminal 1o a good ground, preferably not to the
Receiver chassis. Run this ground lead to a water pipe or to a metal
rod driven into the ground deep enough to reach moist earth. Keep
the length of the ground lead as short as possible. Make the best pos-
sible electrical connections between the antenna and its lead-in and
between the ‘ground lead and “ground.”

" (2) Narrow-Band Ant('nna:‘_'For high receiving efficiency over a
narrow band of high frequencies, a tuned antenna connected to the
Receiver through a balanced lead-in is desirable. The tuned antenna
may be a doublet consisting of two lengths of horizontal wire each
approximately one-fourth the wavelength at the middle of the desired
band and connccted by an insulator. The balanced lead-in may be a
twisted pair of well insulated wires each connected to one of the halves
of the doublet cither side of the center insulator. For the Super-Pro
this lead-in should have approximately 100 ohms impedance. At the
Receiver, conncct each wire of the twisted pair to one of the “A”
terminals. Do not ground either “A” terminal. Doublets are “direc-
tive” in that they receive best those signals which come from a point
at right angles to their length. Remember that tuned antennas, while
excellent for' the particular narrow band they were designed to cover,
may be very much less efficient than the long simple antenna described
above when signals are sought in some other band.

d. Chassis Ground: Tt 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-hand PHONES terminal (located
on terminal strip E3, Fic. 3). These two terminals are grounded to
the inside of the chassis.

e. Earphones: Plug a headsest into the PHONES jack (J1, Fic. 2),
or connect it to screw terminals marked PHONES on rear of chassis.
No matching transformer is necessary (see PAR. 20b).

f. Loudspeaker: The permanent magnet dynamic loudspeaker sup-
plied with the Receiver has a transformer mounted om 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,
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connect the two-wire lead attached to the terminals of the loudspeéker
transformer to the 500-ohm terminals on the Receiver. Disconnecting
the loudspeaker will not impair the operation of the Receiver.

g. Power Transformer Primary Tap: Before plugging the power
cord into the a-c line, remove hottom plate from Power Supply to see
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 one 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 is connected to the screw terminal most closely agree-
ing with the available a-c line voltage and replace the bottom cover
plate.

h. Line Switch: Turn the OFF-ON switch (S7, Fic. 2) on the Re-
ceiver front panel to OFF and plug the power cord of the ?ower Supply
into the a-c powerline.

8. PREPARATION FOR USE

a. Recheck: After installation, again look over the equipment for
mechanical defects or damage caused by shipping, handling and so
forth. ,

b. Tubes: Receiver and Power Supply tubes are in their proper

I I 1 | I D | J 1 J 1 Il 1
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(8]



sockets when this ululpmun is packed for alupment Remove_ card-
board jackets from tubes in Power Supply and: cheek to see that all
tubes are in proper position before attempting to épcrate;the Receiver.

(1) Receiver: To inspect tubes in the raclgnpudlmw type Re-
ceiver it is necessary to remove the dust cover. Do’ this: by removing
thumb nuts which hold cover to front panel and reap edgc of. chassis.
Leave dust cover off until Recciver is operating satlsfactbnly If Re-
ceiver is mounted in a cabinet, just raise lid in top of ‘cabinet. The
Receiver uses the following tubes:

Rer. No. TypPE FuncrtioN
V1 6K7 1st RF Amplifier
\P4 6K7 2nd RF Amplifier
V3 6L7 1st Detector (mixer)
Vi 6J)7 H-F Oscillator
Y5 6K7 <t 1st. IF Amplifier
V6 6SK7 - 2nd IF Amplifier
V7 6SK7 3rd IF Amplifier
V8 6H6 "~ 2nd Detector
V9 6N7 Noise Limiter
V10 - 6SJ7 Beat Oscillator
vil 6SK7 . AVC Amplifier
V12 6H6 ' AVC Rectifier
Vi3 . 6J5 ! 1st AF Amplifier
V14 . 6F6 - 2nd AF Amplifier (driver)
V15 6F6 3rd AF Amplifier (output)
V16 6F6 3rd AF Amplifier (output)

The proper location of these tubes is shown in Fic. 7 and on the
diagram attached to the top of the tuning unit. Make sure that tubes
V1, V2, V3, V4 and V5 have leads connected to their grid caps.

(2) Power Supply: Remove the cabinet or dust cover from the
Power Supply and remove the cardboard jackets from the two rectifier
tubes. The Power Supply uses the following tubes:

Rer. No. TYPE FuNcTION
vVl 5U4G “B” Rectifier
V2 5Y3GT/G “C” Rectifier

Tube 5U4G goes intd the socket nearest the corner of the Power
Supply chassis (see Fic. 6).
. c. Adjustments: The Super-Pro is adjusted before shipping. No
adjusting should be necessary except to check for the correct primary
tap on the power transformer (Pagr. 7g).
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9. OPERATION

a. Radiophone Reception: Set the front panel controls (Fic.
as follows:

CoONTROL PositioN
CRYSTAL SELECTIVITY OFF
PHASING on arrow
BAND WIDTH 3
LIMITER off
AVC-MANUAL AVC
SENSITIVITY 10
BAND SPREAD 100
SIGNAL-MOD-CW MOD
AUDIO GAIN 6
SEND-REC REC

BEAT OSCILLATOR 0

Fic. 5—Bottom
view of
power supply.

Fic. 0—
Top view
of power
supply.
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(1) Throw OFF-ON power switch in. center of panel to.ON. . This
puts Receiver in operation. T

(2) Adjust band switch (S1, Fic. 2) to’a band’ whicls is likely to
be very active. This will facilitate the process. of ggttjng familiar with
the various adjustments. If interference is not serious, BAND WIDTH
control can be adjusted to a wider band width (lijgi;el; 'l_mn'aber),
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 control 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 contfol to provide proper semsitivity.

(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. _

(2) To turn on’ 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.

c. Cyrstal 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
parrow 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 be silenced by flipping the
SEND-REC switch (S6, Fic. 2) to SEND. This operation opens the
“B” supply to the R-F and 1lst detector tubes (V1, V2 and V3). The
Receiver then remains ready for instant service during transmission
periods. Note also that instead of using the SEND-REC 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 leave it there. While the
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c2 vl E4 El S1I' R40 CI v8 E2

Fic. 7—Top chassis view showing drrangement of components,

transmitter is operating the rela) should remain open; when the trans-
mitter is “off the air,” the relay contacts “should close to rcstore Recciver
operation.

e. Phono Operation: Leads from a phonograph pickup may be
connected to the PHONO terminals (on terminal strip E3, Fic. 3) at
the rear of the Receiver. (Note that the left-hand terminal of this
pair is grounded to chassis.) Use the SEND-REC switch (S6) as a
“phono-radio” switch by flipping it to the SEND position, thus elim-
inating radio intercference 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 spreails: opt o harrow band of frequencies below the frequency
to which the *main djal is set. This control operates continuously
throu«'hom ﬂle enl‘i‘c tuning range of the Receiver, and signals can
be spread «nn m;‘my ene of the five bands. Sce Par. de.
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g. Earphone Operation: For earphone operation, ‘plug- earphones
into the PHONES jack (J1, Fic. 2) provided for tljf_e_m'o'n._' the front
panel, or connect them to the PHONES terminalg on the rear of the
Receiver chassis. These terminals are connected in,;,pa;éllel_ with the
jack on the front panel. _ N T -

h. S-Meter Tuning: The S-meter (M1, Frc. 2), a''tuning guide,
operates only when the Receiver is set for AVC. Its Teading intreases
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, Fic. 7) at the rear of the
chassis varies the resistance in shunt with the meter. By means of
this adjustment, an “S9” 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 “S” number represents a change in signal input of approximately
6 decibels, or a ratio of two-to-one. '

SECTION II—CIRCUIT ARRANGEMENT
10. RF AMPLIFIER

a. Antenna Circuit: The aptenna is coupled to the grid of the
1st RF amplifier (VI) 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 symmetrical arrangement of the antenna
primary coils permits full advantage 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 induc-
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 C26, C30.
This shunt feed keei)s plate voltage off the tuned RF amplifier circuits.
Two stages of RF amplification, in the frequency range covered by the
540-1240 ke hand, 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 L14, L19,
to broaden their pass band.
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11. HF OSCILLATOR

The HF oscillator operates at a frequehcy 455 ke. (the frequency
for which the IF amplifier is adjusted) higher 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 (CIlA,
C1B, C1C). The constant 455 kc. frequency differencc is maintained
by means of a padding capacitor in series with the variable, together
with appropriate values of oscillator inductance and parallel trimmer
capacitance.

12. 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.

13. CRYSTAL FILTER

a. Controls: The Quartz Crystal Filter (T1) couplet the lst de-
tector (V3) to the 1st IF amplifier (V5). Its 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 SENETT
which indicate certain effects of NG Earail a4
the Crystal Filter. When the | o &
CRYSTAL SELECTIVITY +
switch is set at OFF, the quartz ST \{
crystal is short-circuited and {
signal voltages present in the
secondary of the lst detector
plate coil (L26) are impressed
directly on the control grid of
the first IF amplifier tube (VS5).
At any other setting (1 to 5),
the quartz crystal is in use and
acts as an extremely high “Q,”
high “impedencd, series tuned
circuit interposed, between the
secondary of p,iat‘é @il 126 and
the lst IF grid cigeuit (127, e e R R
C48), which constitutes the aiiveihdisnni
load -into - which the crystal
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works. Selectivity is varied by altering the impedenc'é‘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.

S s A . N
L A

14. IF AMPLIFIER L

The intermediate-frequency amplifier has three st@gé_s- (,:ohsis;ing. of
three coupling transformers (T2, T3 and T4) and three,,/pt_mtod'e 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 coils are fixed
in position, while the primary coils are mounted on slide rods 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 tha '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.

15. 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 umtuned 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 resistance is divided into two
and approximately equal parts. One part, R33, is placed between the
paralleled cathodes and ground and is by-passed (for IF) by a small
capacitor (G66). The other part is between the low-potential end of
the secondary and ground, and is made up of R29, R30 and R31.
Resistor R29 and two small capacitors (C64, C63) conmstitute a filter
to prevent IF voltages from reaching resistor R31 and the AUDIO
GAIN control (R48).

16. 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 such 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 distoftion results at higher modulation percentages but
this is unavoidable if effective moise limiting is to be obtained. An
“on-off” switch is provided.
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17. AVC AMPLIFIER AND RECTIFIER

Special amplifier and rectifier stages are employed in order to
give most 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.

18. “S” METER

The “S” or Signal Strength Meter (M1) is connected for use when
the AVC-MANUAL switch (S5) is thrown to AVC. This meter shows
the relative strength of the received signal. The centrally 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
gignal from 10 to

. FIDELITY

10,000 microvolts. (aT 2.5uc) '

The no al factor_v cunvté amo vno’ru AT 3 cnvsm. SELECTMTV o:" 1
. - . . . ‘ .

adjustment for .
“S9” is approxi-

mately 50 micro-
volts. Each division
represents a ratio of
approximately 2 to
1 over the previous
division. Thus each
division represents
a 6db step. The sen-
sitivity control
(R46) must be set , Fic. 9—Aud|o fidelity curves.

at maximum (position 10) for maximum “S” 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.

19. BEAT OSCILLATOR

The beat oscillator tube (V10) and associated oscillator circuit
(TS) provide a voltage at approximately the intermediate frequency.
This voltagg/ when introduced into the input circuit of the 2nd de-
tector (V8) by ieans of a small coupling capacitor (C60), mixes with
the I.F swnal‘ 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 ‘frequemcy’ in the output of the 2nd detector. The beat
oscillator frequency ik adjusted so that the pitch of this differcnce
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frequency falls within the audio-frequency - range. "FmL adjustment
of the beat frequency pitch is accomplished by meam of the BEAT
OSCILLATOR control on the front panel which tums a émall variable
capacitor (C69) in transformer T5. The beat oseillatqr is turned on
by throwing the SIGNAL-MOD-CW switch (S4) to’ CW "In addition
to being necessary for proper reception of CW signals, the beat
oscillator is useful for locating weak signals of any kind. :
20. AF AMPLIFIER ‘

a. Circuits: The AF amplifier has threc 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 C83,
plate resistor R53 and grid leak R54. The second amplifier tube (V14),
while 4 pentode, is operated as a triode by connecting its plate and
screen together. It drives thé output tubes (V15, V16) through a
push-pull input transformer (T7). The output tubes (V15, V16) are
also triode-connected pentodes and are operated as class AB, amplifiers.

b. Output Transformer: The output transformer (T8) has two
secondary windmgs, a 500-chm secondary (4-5) for power output, and
a secondary for earphones (6-7) designed to deliver about 37 of the
output power into an 8000-ohm resistive load when the 500-ohm sec-
ondary is connected to a matching load such as the loudspeaker (see
PAr. 7f). 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-ohm load
is but 2 db greater than that to a 4000-ohm load. Fic. 9 shows curves
of overall audio fidelity with different settings of the CRYSTAL
SELECTIVITY and BAND WIDTH controls.

21. POWER SUPPLY

The Power Supply furnishes “A,” “B” and “C” voltages for the
Receiver. The “A,” or heater voltage, is 6.3 volts AC obtained from
a separate secondary winding (1-2) on the power transformer (T1,
Fic. 18). “B” voltage is obtained from the center-tapped high-voltage
secondary (7-8-10) connected 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 Cl
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 volts DC for
the plates of the remaining 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
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TABLE | - INTERNAL CONNECTIONS TO TUBE BASE PINS

TUSE TYPE | BASE PiN | PiN 2 PIN 3 4L PIR S PIn 6 PIN 7 PIN 8
(%] octal | shell Neotér plate orid hoater | cathode
§Fé octal | shel hester plate screen orid hoater | cathode

SYSQT/Q | octel| ae conn.j filgment slate plate filament
‘e octel | shel? hoater plate screes seppresser hester | cathode
"Ly octal | shel? hoster plate screen Tnj. gtle heater | cathodo

N6 octel | shell heater slote (2) | cathods (2) | plate (1) heater | cathode (1)
‘637 octel | shell hester plato screen seppresser heater | cothode
onr octel | ohell heater plate (2) | orid (2) orid (1) plate (1) | heater | cathode
SJ7 octel | shetl hoater suppressor| grie¢ cothode screes heater | plate
6SK? octel | shetl hester suppreseer| grid csthodo screen heater | plate
U8 octa) | ne cona.| fllament plete plete f1lament
® These types have grid caps
TABLE 3 - SOCKET TERMINAL RESISTANCE VALUES TERMINAL PiN VARLABLE RESISTANCE
(ATY measurements made betwsen socket teraine) and chassls) NAME "o, IN OHMS
REF. NO0. | SETTING
RECEIVER
L1318
V6 screen ) 11,300
TERMINAL PIN VARIABLE RESISTANCE
NANE no. 1N OHMS Ve plete . 20,000
REF. NO. | SETTING ¥Y grid 3 10,300
v? [ .
Vi grie car sua ave | 1.160.000 Jcreer : $8.900
swa mn 515,000 Y7 plate s 20,000
et w2 SERD infintyy
Vi plate 3 gn Ay, 18032 ¥0 plates 3.8 217.000
V8 cathod . S
VY1 screen 3 11.800 - ‘:' l i 289,009
ve te . 280,000
V2 grie cAP swa avc | 3.160.000 yoter 3
e AN 515,000 v9 grids 8.8 1,220,000

v2 plet w2 SERD fnfinity Y9 best 7 [ 2

elete ? sv2 neC 10,092 ki
¥9 cathode [} sws on 117,000
¥2 screen [ 11,500 svs OFF Infinlty

¥v3 sig. gri¢ CAP . 310,000 V10 grid [ ] 100,000

v plate 3 w2 SERD taflnity V10 screen 3 s (] 523.000

w2 _EC 20,000 sg’s s nfinlty

¥3 screen 3 w2 SEND tafinlty Y10 plete [] S| 73.000

sw2 REC 22,000 sg ::p Ini,l.n 1ty

¥3 in}. grid s 50,000 a1 Ygrie a 10,300

Ve grie cAP §0,000 YiL screea . 68,000

va plete ’.8.8 30.000 Vit plate . 20,000

VA cathode . 02 - 1.2°1 ] viz pretes 3.8 34,300

vS$ gri¢ car swe AvC 670,000 ¥13 plate s 69,000

::: an 18,600 vi3 gria 5 $10,000
Vis plate bR 18,600

Swa ma 10,300

nSé 10 * vas grie [ 530,000

¥S plate 3 20,000 V1S plate . 19.200

¥S screem | ) 11,%00 Vvis grid 1] 320

ve grie Y v AvVC 670,000 YIS cothede . 750

] . e e 18,600 v16 plete s 19,800
T vi6 grie
/ va by 10,3500 x : 2
C. 4 ] .mee 10 V16 cathode [ 750
*Yeries w1th BAND SWITCH setting **eith V9 removed frem sectet

foese gl
¢




TABLE 2 - TUBE SOCKEY VOLTAGES (RECEIVER) -

~ »

Socket | Tube VOLTS AT SOCKET TERMINAL NUMBER® -

No. No. 3 v 5 a_' T s
—

X1 vi | +250 +135 ' Hss | 6.gic, 1

X2 v2 +250 +138 +138 | s.8ac. 1, o ;.

X