SSB-100F
EXCITER TRANSMITTER
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WARRANTY

Eldico Amateur Equipment

Eldico Electronics warrants this amateur product, manufactured by Eldico,
tobe free fr- 'n defective material and workmanship, and agrees to remedy any
defector to xurnish a new part in exchange for any part of any unit of its manu-
factur>, ‘hich under normal installation, use and service, discloses such de-
fec:, provided:

1. Promptly following his purchase, the buyer completes and returns to
Eldico the registrationcard mcluded in the Instruction Manual furnished
with the equipment.

2. Notice of the claimed defect is submitted to Eldico in writing within 90
days from the date of the original purchase,

3. Upon receipt of shipping instructions from Eldico, the unit is delivered
. by the owner to Eldico intact, for examination, with all transportation
charges prepaid to our factory.

4. The examination disciuses, in our judgment, that the product is thus
defective.

This warrantydoes not extend toany Eldico product which has been subjected
to misuse, neglect, accident, excessive moisture or exposure, incorrect.wir-
ing not our own, improper installation, or use in violation of instructions fur-
nished by us, nor to units which have been repaired, rewired, or altered out-
side of our factory, nor to cases where the serial number thereof has been re-
moved, defaced or changed, nor to accessories used therewith not of our manu-
facture,

Any partof a unitapproved for remedyor exchange hereunder will be remedi-
ed or exchanged by Eldico withoutcharge to the owner. This warranty is in lien
of all other warranties expressed or implied and no representative or person
is authorized to assume for us any other liability in connection with the sale of
our radio products. In noevent shall Eldico have any liability for consequential
damages, or for loss, damage or expense directly or indirectly arising from
the use of the products, or any inability to use them either separately or in
combination with other equipment or materials or from any other cause.

iMPORTANT! It is necessary that the Registration Card included herewith
be filled out and mailed to the company promptly in order for this guarantee to
be effective.
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SECTION |
DESCRIPTION

1. INTRODUCTION

The SSB-100F is a medium power, single
sideband suppressed carrier transmitter de-
signed for simplex telephone or telegraph
operation. It mayalso be operated with car-
rier to make it compatible with existing am-
plitude modulated systems. The SSB-100F
covers all amateur frequencies between 3.5
and 29.5 megacycles in 8 bands, selected by
a front panel switch. The Peak Envelope
Power output is 100 watts. The occupied
bandwidth is 3 Kc as opposed to 6 Kc with a
conventional AM or DSB transmitter, and
either sideband is selectable by a switch on
the front panel,

2. FEATURES

The SSB-100F has been designed to provide
the utmost in flexibility without compromis-
ing the performance characteristics which
up to now were available only in highly spe-
cialized equipment. Among the features that
contribute to the high grade performance of
this transmitter are the following:

A, Highly stable filter type exciter section
providing a minimum of 50 db attenuation
of the unwanted sideband and carrier,

B. Selectable sideband operation, front panel
controlled.

C. Audio shaping for maximum intelligibility,
pleasing quality and conservation of valu-
able spectrum space.

D. Voice controlled break-in operation with
speaker quieting circuit.

E. Built-in highly stable variable frequency
oscillator.

F. Inverse RF feedback for low distortion.

G. Compact design, completely self-contain-
ed including all controls, circuits for re-
ceiver muting and antenna change over
(external antenna relay required).

H. Built-in one-inch oscilloscope for continu-
ous monitoring of the linearity of all mix-
ers and amplifiers between exciter and
power output stage,

et
.

Complete ham band coverage with dial cal-
ibrated in 10 Kc increments, readable to
2 Kc.

J. Tuning rate is constant for all bands,

K. Carrier insertion and audio level are in-
dependently adjustable.

L. While the output impedance is nominally
52 ohms, an adjustable loading network
permits matching into lines of other im-
pedances, even with moderate standing
wave ratio,

M. Provision is made in voice control circuits
to operate external relays, etc,

3. SPECIFICATIONS

Operating Frequency: :
3.5 through 29.5 band switching from
front panel as follows:

Band Frequency Range
Meters Megacycles

80 3.5-4.0

40 7.0 - 7.5

20 14.0 - 14.5

15 21,0 - 21,5

11 26.9 - 27.4
10A 28.0 - 28.5
10B 28.5 - 29.0
10C 29.0 - 29.5

Type of Transmission:
Single sideband-suppressed carrier:
USB or LSB (selectable by front panel
control); one sideband with carrier
(AM); continuous wave.

Frequency Stability:
Overall frequency stability of better
than 500 cycles.

Power Output:
Peak envelope RF power output, 100
watts,
CW output, 50 watts
AM output (one sideband with car-
rier), 20 watts.

Unwanted Sideband:
Unwanted sideband attenuation: 50
db or greater.
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Carrier Attenuation:
Carrier attenuation, 50 db or greater.

Distortion:
Unwanted sideband distortion pro-
ducts, 35 db down or greater at 100
watts P, E. P, output.

Transmitter Bandwidth:
Bandwidth, 3.3Kc approx. at 6 db
points on voice signals.

Transmitter Carrier Injection:
Front panel controlled; from 50 db
down to full power output, provided
for tuning purposes. AM and CW op-
eration.

Audio Input:
High impedance crystal or dynamic
microphone (-55 db).

Transmitter Output:
Nominally, 52 ohms.

Py PR

Voice Controlled Operation:
Voice controlled operation and re-
ceiver muting provided and selected
by front panel controls. Provision
for operating external relays, etc,

CW Operation:
Break-in CW operation provided;
chirpless and clickless, consistant
with modern engineering practice.

Metering and Monitoring:

Plate circuit meter provided, and a
one-inch 1CP1 oscilloscope, withas-
sociated circuitry is incorporated to
provide for constant monitoring of
the outgoing signal under all condi-
tions of operation,

"

Physical Specifications:

Weight: 50 pounds

*. Width: 17-1/16"
Height: 11" overall
Depth: 16-3/8" overall

Cabinet: Table-top cabinet, withac-
cess through top cover.

Finish: ELDICO Gray.
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SECTION i
INSTALLATION

1. UNPACKING

Open- packing carton carefully to avoid dam-
age to the equipment. Check all the pack-

ing material carefully for small packages,

Inspect the transmitter for mechanical dam-
age and check the panel controls for bent
shafts and broken couplings. Any claim for
damage must be filed with the transportation
company immediately, and the original pack-
ing material should be preserved.

2. LOCATION AND MOUNTING

The SSB-100F is a table-top transmitter,
The location chosen should beas dry and cool
as possible. Adequate clearance should be
allowed for the connections to the rear, and
for proper ventilation of the transmitter.

3. EXTERNAL CONNECTIONS

A. Antenna: Thetransmitter is equipped with

an 83-1R coaxial receptacle and mating -

-connector, onthe rear of the chassis, for
use with 52 ohm coaxial cable output. If
balanced feedlines are used, they should
be connected through a balun or antenna
tuner. The balunor antenna tuner is then
connected to the transmitter output with
52 ohm coaxial cable. If the feedline
shows an appreciable reactance at the
transmitter, it may be impossible toload
it properly. In that case, changing the
length of the feedline a few feet at a time
or using an antenna tuner will alleviate
the problem. It is suggested that the op-
erator use a 52 ohm dummy load first to
familiarize himself with the equipment.
In the event that a proper dummy load is
not readily available, a 60 or 100 watt,
110 volt light bulb will serve as a dummy
load.

CAUTION: DO NOT OPERATE THIS EQUIP-

WITHOUT PROPER EXTERNAL

LOAD, EXCESSIVE RF VOLTAGES MAY

DEVELOP WHICH MIGHT CAUSE COM-
PONENTS TO BREAK DOWN,

B. Microphone: A standard microphone con-
nector is provided on the frontpanel. A
highimpedance crystal or dynamic micro—
phone (-55 db) may be used. ,

C. Key: A standard closed circuit jack is
provided on the front panel for the con-
nection of the key. It should be unplugged
except for CW operation.

b

Antenna Change-over Relay (not supplied):
It is recommended that a coaxial relay
be used. The coil should be 115 volts AC
and be connectedtoterminals #4 and #5 on
the terminal strip at the rear of the trans-
mitter.

E. Receiver Silencing: Terminals 1, 2 and
3 on the terminal strip at the rear of the
unit are provided for receiver silencing.
land 2 are normally open, whereas 2 and
3 are normally cloned contacts on relay
RLY-1. :

F. Voice Controlled Break-in with Speaker
(QT Operation): Normally, voice con-
trolled break-in operation of the trans-
mitter would be impossible where a speak-
er is used, because the loudspeaker sig-
nal would turn onthe transmitter, There-
fore, a cancellation circuit has been built
into the SSB-100F. Part of the received
signal is fed into the transmitter from
the audio output transformer of the recei-
ver to cancel out the signal picked up by
the microphone. Terminals #7 and #8
are for 4 ohm output wmd.ingl. and #6 and
#8 are for 500 ohms,

CAUTION: OBSERVE CORRECT POLAR-
OF LEADS,-AS TERMINAL #8
ON THE TRANSMITTER ISGROUND-

ED,

G. Power: The transmitter must be power-
ed from a 115 volt, 50-60 cycle source.

H. Ground Connections: A 1/4-inch ground
bolt is provided at the rear of the trans-
mitter. It should be connected to a good
electrical ground with as short a lead as
possible,

1. A 6000ohm unbalanced audio input termi-

nal is provided through a closed circuit
jack at the rear of the unit. It may be
used when the transmitter is connected
to telephone lines or other low impedance
sources such as recording equipment,

J. Calibrate: A receptacle for calibration
is provided onthe rear of the transmitter,
If there is insufficient signal tothe receiv-
er in the calibrate position, a shielded
lead should be run from the calibrate out-
put receptacle to the receiver input.
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SECTION Il
OPERATION
1. CONTROLS
A, ON-OFF Switch: This switch connects H. QT: Adjusts the gain of the loudspeaker

the primary power to all circuits,

WARNING: HIGH, MEDIUM AND BIAS VOLT-

BQ

ES ARE PRESENT IN ALL CIR-
CUITS AS SOON AS THIS SWITCH IS
IN THE "ON" POSITION, REGARD-
LESS OF WHETHER THE CONTROL
SWITCH IS IN THE "STANDBY",
"TRANSMIT"OR"CALIBRATE'"POSI-
TION.

Control Switch: In the "STANDBY" posi-
tion, the low voltage is removed from all
except the oscillator stages. Blocking
bias is applied to the final to provide plate
current cut-off. The "CALIBRATE" posi-
tion applies B+ to all except the audio
stages, and also keeps the final cut off,
The "TRANSMIT" position connects all
the operating voltages.

Function Switch: This, switch is used to
select the desired mode of operation. In

‘the CW position, the audio section is turn-

G.

ed off. In the "MAN'" position, the trans-
mitter is turned on and off by the control
switch ("STANDBY - TRANSMIT"), The
"VOX" position makes the voice controll-
ed break-in circuit operative, and the
"QT" position cannects the speakér can-
cellation circuit to permit voice break-in
with a loudspeaker.

Sideband Selector Switch: This switchse-
lects the desired sideband by changing
the injection frequency in the first con-
version stage to either 413 Kc below or
413 Kc above the first intermediate fre-
quency.

Audio: The "AUDIO GAIN' control should
be adjusted for proper scope pattern.
Gain increases clockwise.

Carrier: This control inserts carrier
voltage after the crystal filter for tuning
purposes and for operation of the equip-
ment on AM. The carrier injection in-
creases clockwise,

Vox: Adjusts the gain of the voice break-
in control amplifier V-5, Increases clock-
*1.30

cancellation circuit V-5. Increasesclock-
wise,

Grid Tuning: This control tunes the grid
of the final amplifier stage. The capac-
ity of the tuning condenser increases
clockwise.

Plate Tuning: This control resonates the
finalamplifier stage. The capacity of the
condenser increases clockwise.

. Loading: Adjusts the amount of loading

(energy transfer from final to antenna).
The capacity increases clockwise,

NOTE: CONTROLS 1,J AND K SHOULDAL-~

L.

WAYS BE LOCATED IN THE MAXI-
MUM CLOCKWISE (MAXIMUM CA-
PACITY) POSITION WHEN TUNING
UP THE TRANSMITTER IN ORDER
TO AVOID TUNING TO HARMONICS
AND OTHER SPURIOUS OUTPUT
FREQUENCIES, '

Band Change: The band change switch is
used to select the propeg coil/capacitor/
crystal combination for“wvarious output
frequencies. The following table willserve
as a guide to the frequency coverage of

each band, &,
Band Switch Position Frequency Range
(metexs) (megacycles)

80 3.5 - 4.0
40 7.0-17.5
20 14.0 - 14.5
15 21.0 - 21.5
11 26.9 - 27.4
10A 28,0 - 28.5
IOB : 38. 5 - z9t 0
10C 29,0 - 29.5

M. Frequéncy Dial: The frequency dial per-

mits adjustment of the transmitter output
frequency through a range of 500 Kc
through the band. The dial is calibrated
in increments of 10 Kc and is readable
to 2 Kc.

N. ZeroAdjust: This control allows adjust-

-

ment of the VFO over a range of approxi-
mately + 3 Kc and is intended to compen-
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sate for minor tracking errors in VFO
calibration.

2. INITIAL ADJUSTMENTS

After the transmitter has been installed ac-
cording to Section IlI, the front panel con-
trols should be set up according to the fol-
lowing table:

A. Preliminary Control Settings:

Control Position
Power Switch OFF
Control Switch STBY
Function Switch MAN
Audio Gain Fully CCW
vVOX Fully CCW
QT Fully CCW
Carrier Fully CCW

Band Change Switch To Desired Band
Frequency Dial To Desired Frequency

Grid Tuning Fully CW '
Plate Tuning Fully CW
Loading Fully CW

Sideband Selector To Desired Sideband

Plug the power cord into a line outlet and
place the power switch ON, Allow a mini-
mum of three minutes for the equipment
to warm up.

B, Bias Adjustment: Turn Control Switch to
"XMIT and adjust the bias potentiometer
(Figure 9) on the rear of the unit for a
static plate current of approximately 40
Ma, After thisadjustment has beenmade,
return the switch to STBY.

C. Oscilloscope Intensity Adjustment: With
Control Switch in STBY position, turn
scope intensity adjustment (Figure 12) to
the point where the spot on the face of the
oscilloscope is just extinguished,

3. TUNING PROCEDURE

After the initialadjustments have been care-
fully made according to the instructions in
paragraph 2 of this section, the transmitter
is ready for tuneup.

A. CW Operation: Turn FUNCTION switch
to CW position. Turn CONTROL switch
to XMIT, then advance the carrier con-
trol to about mid-range. A bright spot
on the oscilloscope will be visible at this
point, Now turn GRID TUNING from the
maximum clockwise position slowly coun-

-6-

terclockwise until an increase in plate
current is noticed, Reduce carrier con-
trol if necessary so that plate current
does not exceed 100 Ma as indicated on
the plate meter. Now turn PLATE TUN-
ING condenser until the bright spot on the
oscilloscope becomes a vertical line. The
plate circuit is resonated where the line
reaches a maximum. Now return to the
GRID TUNING and adjust for maximum
plate currentas read on the meter., Then
turn the CARRIER control fully counter-
clockwise. The plate current should drop
down to its initial value of 40 Ma. The
CARRIER control is now advanced slowly
untilanindicationis visible on the scope.
Move the PLATE TUNING control until
thereis no vertical deflection visible and
advance the CARRIER control until the
plate current rises to 150 Ma. Quickly
adjust the PLATE TUNING for minimum
plate current (dip). Then increase the
loading by turning the LOADING control
counterclockwise. Every time the load-
ing condenser’is moved, the PLATE TUN-
ING must be readjusted for minimum plate
current. Continue to do this until the
plate current minimum reaches 100 Ma,
Advance the CARRIER control until plate
current reads 125 Ma. Plug the key into
the key jack. The transmitter is now
ready for use on CW,

B. SSBOperation: Tune transmitter exactly
a5 pomlizel iz Sectiom A, Tuara CARRIER
controi fuily counterclockwise and switch
FUNCTION switchto MAN, Adjust AUDIO
GAIN control for proper scope pattern
according to Figure 1. -Select desired
sideband. The transmitter is now ready
touse on SSB. If voice controlled break-
in is desired, switch FUNCTION switch
to VOX, Advance VOX gain control to
point where relay is easily tripped, but
no further. Then turn FUNCTION switch
to the QT position and advance QT gain
control tothe point where speaker signals
do not trip the relay.

NOTE: IF THE TRANSMITTER IS PROPER-

T LY ADJUSTED, THE PLATE CUR-
RENT ON VOICE SIGNALS SHOULD
SWING TO ABOUT 100-125 Ma BE-
FOR NON-LINEARITY BECOMES
APPARENT ON THE SCOPE,

C. AM Operation: Follow procedure out-
lined under CW Operation. Then turn
FUNCTION switch to MAN and readjust
CARRIER control for a plate current of
100 Ma. Adjust AUDIO GAIN control un-
til the scope pattern becomes triangular
on audio peaks. The transmitter is now
ready for operation on AM, Refer to
Figure 1,

E—
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Oscilloscope Patterns

Unmodulated carrier or single tone,

AM pattern, about 60% modulation,

AM pattern, 100% modulation, or
SSB pattern with correct adjustment.

AM or SSB pattern with improper
adjustment; reduce drive and/or
change loading. '

AM or SSB pattern with ex“ceaalve
bias on 5894 stage.

00006

Figure 1
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SECTION IV
THEORY OF OPERATION

1. GENERAL

The SSB-100F may be regarded as a triple
conversion receiver in reverse. It :.contains
all the circuits and conversion steps essen-
tial toatriple conversion receiver, only the
signal path follows the circuits in the oppo-
site direction.

The audio signal, after being amplified in
the speech amplifier, (V-1) is converted to
a413 Kcdouble sideband suppressed carrier
signal in the balanced modulator (V-2), the
413 Kc carrier being supplied by the carrier
oscillator {(V-8). The 413 Kcdouble sidebahnd
suppressed carrier signal is then passed
through a crystal lattice filter which passes
the lower sideband and rejects the higher
sideband. At the output of the crystal lattice
filter the single sideband signal (at this point
the lower sideband)isfed into a mixer (V-3).
For amplitude modulation, some of the 413
Kc carrier which was removed by the balanc-
ed modulator is fed into the mixer at the
same time. In this manner, either an SSB
oranAMsignal is applied to the mixer., The
SSB signal is mixed with acrystal controlled
signal,

For lower sideband operation, the 413 Kc
signal is mixed with a 4287 Kc signal which
gives a 4700 Kc lower sideband signal. To
obtain an upper sideband signal, the 413 Kc
signal is mixed with a 5113 Kc signal which
gives a 4700 Kc upper sideband signal, A
tritnmeracross the crystal allows the crys-
tal resonant frequency to be adjusted so that
the output carrier frequency will be the same
in either sideband position.

The output of this mixer is applied to an IF
transformer tuned to 4700 Kc, which sup-
presses any unwanted mixer products.

The signal next enters V-4, a combination
cathode follower/grounded grid amplifier,
The signal is taken from the common cath-
ode of this tube and fed into the VFOchassis,
This signal is also amplified in the grounded
grid amplifier and applied to V-9, the enve-
lope detector and scope intensity bias recti-
ﬁer.

The signal is detected in V-9 to provide two
different types of output., One of these is
the envelope of the SSB signal which is taken
from plate (pin 2) of V-%a and fed into the

horizontal deflection amplifier, V-19. The
DC component of the signal is recovered at
cathode (pin 1) of V-9b, and is applied to the
grid of the scope to provide automatic beam
intensification when a signal is present.

The VFO circuit is a highly stable, modi-
fied Colpitts variable frequency oscillator
operating from 800 to 1300 Kc and using a
6AK6 (V-10). The output of this oscillator
is fed through a low pass filter to provide
suppression of the VFO harmonics. ’

The SSB signal {4700 Kc) is mixed with the
VFOsignal ina balanced mixer (V-11), This
gives an SSB signal adjustable from 5.5 to
6.0 Mc, The output of this mixer is fed in-
toan IF stage which is adjusted to track with
the VFO setting. These circuits deliver their
signal to V-12, an IF amplifier,

The signal enters the final chassis through
an impedance matching network, The sig-
nal is delivered into V-13, a high frequency
balanced mixer. The crystal oscillator, V-
14, (at 5.5 to 6,0 Mc higher than the desired
output frequency depending on the setting of
the VFO) has its output coupled into the bal-
anced mixer (V-13), Thé mixer feeds the
desired signal into the driver stage (V-15)
and is again amplified in the final amplifier
(V'l6)-

2. AUDIO AND VOICE BREAK-IN
CIRCUITS

The speech pre-amplifier is a resistance-

.coupled amplifier and is of conventional de-

sign.

The output of the audio pre-amplifidr is fed
into the balanced mixer. Part of the audio
signal is also applied to the voice control
system. (See Figure 2,)

V-5a amplifies the speechand it is then rec-
tified by V-6a. The resultant DC voltage is
applied toC-28 and tothe grid of V-7a which
isdrivenintca state of high conduction, caus-
ing the relay to close. The relay then ap-
plies the proper operating voltages to all’
stages. The relaywill remain closed as long
as a speech signal maintains V-7a in high
conduction, When this applied signal stops,
condenser C-28 is discharged through re-




sistor R-35and conduction ceases. The ac-
tionof V-7a is very much like that of a one-
shot multivibrator.

When operating QT, the receiver audio is
fed into V-5b and through the audio channel
via the loudspeaker and microphone. The
audio entering tubes V-5a, V-6a and V-7a
(the YOX channel) tends to trip the relay.
However, the audio in V-5b (from the re-
ceiver) is rectified by V-6b and applied to
V-7h, caueing it to conduct heavily, This
causes a large voltage to appear across R-
42, which in turn prevents V-7a from going
into heavy conduction.

When a voice signal appears at the micro-
phone or low impedance input, the signal lev-
els in the two audio control channels are un-
balanced, causing the relay control to oper-
ate.

When the FUNCTION control is in the MAN,
VOX or QT positions, B+ is applied to V-5a,
V-6a and V-7a, When the control is in QT,
the B+ is also applied to V-5b

3. LOW FREQUENCY OSCILLATOR, CAT-
HODE FOLLOWER, BALANCED MODULA -
TOR AND CRYSTAL FILTER

V-8 is a crystal osciiiacor-cathode follower
combination. The crystal is connected be-
tween the plate and grid and forms a parallel
resonant circuit at 413 Kc, The capacitance
divider across the crystal consists of C-31
and C-32 (their mid-point is grounded) which
in combination with the crystal form the os-
cillator circuit., Resistor R-49 provides a
plate load for the tube.

The cathode follower section serves a dual
purpose. Oneis to isolate the low frequency
oscillator from the modulator circuit. This
is accomplished by the inherent high input
impedance of a cathode follower. Output
from the plate (pin 6 of V-8) is injected into
the common cathodes of the balanced modu-
lator. In order to reinsert carrier without
disturbing the crystal filter, the cathode fol-
lower-cathode resistor is a potentiometer
inorder to tap off the correct amount of car-
rier voltage and to reinject it beyond the
crystal filter, '

The balanced modulator is actually a balanc-
ed mixer, The carrier is fed into the cath-
odes, driving V-2 in push-push. The plate
circuit is connected in push-pull, and is tun-
ed to 413 Kcs. With this connection (pro-
vided tube gains, voltages, etc, are properly
matched), the carrier voltage canbe adjusted
to be 50 db or more down. The audio is ap-
plied ina push-pull manneér to the grid, het-
erodyning against the carrier to produce sum
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and difference frequencies betweenaudioand
carrier. (The balanced modulator also per-
forms the function of audio phase inverter.)
The phase relationships are such that these
mixer products appear in the proper phase
tocause signalvoltages toappear in the plate
circuit of V-2, This results in the appear-
ance of mixer products (sidebands) inthe plate
circuit, while leaving the carrier suppressed.

The crystal filter is a more elaborate ver-
sion of the type found in most communica-
tions receivers., The crystals are used to
provide steep skirts to the selectivity curve
while maintaining a relatively flat top.

NOTE: NO READJUSTMENT OF THIS FIL-
TER SHOULD BE ATTEMPTED.
THE CRYSTALS SHOULD NOT B.
REMOVED OR REPLACED, ANY
ATTEMPTED ADJUSTMENTS ARE
CERTAIN TO RESULT IN SERIOUS-
"LY DEGRADED PERFORMANCE,

The crystals at the output of the filter serve
as series resonant traps to increase side-
band and carrier attenuation. The passband
of this filter is approximately 3 Kc, The re-
sultant single sideband signal is applied to
V-3, the first conversion mixer., (See Fig-
ure 3.)

4. SIDEBAND SELECTION

The function of V-3 is to provide selection
of either upper or lower sideband. This is
accomplished bymixing the signal with either
of twocrystalcontrolled signals. One crys-
tal is at 5113 Kc and the other is at 4287 Ke.
These signals, when mixed with the 413 Kc
signal, provide output at 4700 Kc. The out-
put from the crystal filter is an SSB signal
(lower sideband) extending from 410 Kc to
413 Kc. When added to the 4287 Kc signal,
it produces a signal extending from 4697 Kc
to 4700 Kc (lower sideband). This signal is
later inverted to upper sideband. When the
410 to 413 Kc signal is heterodyned against
the 5113 Kc signal, the output is 4700 to 4703
Kc signal (upper sideband). Later, this sig-
nal is inverted to produce a lower sideband
signal at the output. See Figure 3.

The output section of the mixer (V-3) is a
tuned transformer with adequate selectivity
to provide sufficient rejection of unwanted
mixer products, and is tuned to 4700 Kc.
The transformer drives V-4, a cathode fol-
lower which supplies its output through a
coaxial cable to the VFO chassis. The other
half of V-4 is a grounded grid amplifier that
feeds the signal into the envelope detector
(V-9). The output of the detector is then
applied to the horizontal scope amplifier (V-
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19). The second half of V-9 provides a posi-
tive bias which is applied to the 1CP1(V-20)
oscilloscope control grid for automatic in-
tensification of the scope pattern.

The variable frequency oscillator (V-10) is
a permeability tuned, modified Colpitts os-
cillator. It is temperature compensated to
provide high stability in excess of the usual
requirements for single sideband operation.
The low mass in the VFO assures adequate
mechanical stability, even if the unit is used
in a moving vehicle, The VFO is used as an
electron coupled oscillator, and its output
is inserted into a low pass filter, This fil-
ter sharply attenuates any harmonics of the
VFO. The frequency range of the VFO is
800 to 1300 Kcs,

The VFO signal is taken from the low pass
filter, and is applied to a balanced mixer
stage (V-11), where it is mixed with the ex-
citer signal. The output of this mixer is fed
intotwotuned circuits that have been adjusted
to track with the oscillator.

The desired output of the mixer is applied
to the variable IF amplifier (V-12) and is in
turn delivered to the final chassis by means
of a coaxial cable,

As a direct result of the mixing, filtering,
etc., in this portion of the circuit, the trans-
mitter is provided withan intermediate single
sideband signal whose frequency is deter-
mined by the setting of the VFO and will be
in the range of 5.5 to 6. 0 Mc.

By heterodyning this signal once again with
the band selecting crystal oscillator fre-
quency, the signal is brought to the correct
frequency of operation.

5. CW AND AM SIGNALS

CW and AM signals are produced by rein-
serting carrier into the signal channel, This
is added to the previously formed single side-
band signal, producing single sideband with
carrier which can be received as conven-
tional AM,

For CW signals (FUNCTION switch in CW
position) the first speech amplifier is dis-
abled. Carrier is injected with the carrier
insertion control (R-51) to obtain the proper
level. Keying is accomplished through grid-
block keying applied to V-4, V-11 and V-15,

6. THIRD MIXER AND CRYSTAL
OSCILLATOR

The SSB signal leaven the IF amplifier on

the VFO chassis and, traveling via coaxial
cable, it enters the power supply and power
amplifier chassis, C-80 and L-6 provide an
impedance matchtothe signal grid of the dual
triode balanced mixer (V-13). This circuit
is in effect a reversed pi-network and actu-
ally steps up the incoming signal voltage,.
This circuit also helps suppress spurious
signals (unwanted mixer products, harmon-
ics, etc. ). The oscillator signal is injected
through C-82 into the oscillator injection
grid of V-13, The plates and cathodes of
V-13 are tied in parallel to provide mixer
action. The tuned plate circuit of the mixer
forms the grid circuit of the driver (V-15).

V-14 is a crystal oscillator operating at 5.5
to 6.0 Mcs higher than the desired output
frequency, depending on the setting of the
VFO. (This makes the final inversion of the
sideband to produce correct upper and lower
sideband output.) The operation of the os-
cillator in band switch positions 80 and 40 is
similar tothat of the carrier oscillator. When
operating as an overtone oscillator (band
switch positions 20, 15, 11, 10A, 10B and
10C), the circuit is that of a tuned grid, tuned
plate oscillator. The coils, L-7 to L-12,
are adjusted to be self-resonant at the de-
sired overtone toinsure operationofthecrys-
tal at the correct frequency.

7. DRIVER AND POWER AMPLIFIER

The driver and power amplifier consist of
V-15 and V-16 respectively.- V-15 operates
Class A and V-16 operates in Class AB-1,
This. permits linear operation without dis-
tortion. The function of these stages is the
generation of a high-level signal. Prior to
this point, neutralization was not required
because the output of the various preceeding
stages was not tuned to the same frequency,
the gain of a particular stage was low, or
the stage was inherently stable. The final
stage (V-16), however, does require neu-
tralization because the gain is high and the
input and output circuits are always tuned to
the same frequency, Sincethe type of opera-
tion is Class AB-1 (as opposed to Class C),
the high power gainmakes the stage far more
sensitiveto feed-back through the grid-plate
capacity.

Figure 4 illustrates the basic configuration
of the neutralization circuit. Tube capaci-
tances (Cgp - grid-plate capacity) and (Cgk-
grid-cathode capacity) areindicated bydotted
lines. While these capacities are not illus-
trated on the schematic diagram, they are a
function of the tube and are, therefore, un-
avoidable. Whenthe plate circuit is tuned to
a higher frequency and the tmbe is unneu-
tralized, the tube will no longer be an ampli-
fier, but will oscillate. Neutralization is
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émployed toavoid this undesirable condition.
The heavy line in Figure 4 shows how an extra
capacitance has been added from the plate to
the opposite end of the grid coil to balance
out the voltage coupled into the grid tank
through the grid-plate capacitance.

Figure 5 illustrates the circuit of V-16 re-
drawn as a bridge. Assuming that the plate
is going positive and the grid voltage is posi-
tive (through Cgp), the voltage through Cn
tends to make the other end of the grid tank
positive. This voltage inturn becomes nega-
tive at the other end of the grid tank, can-
celling out the feed-back voltages.

To assure adequate linearity, inverse RF
feed-back is employed to reduce as far as
possible theamplitude distortion of the emitt-
ed wave. This inverse feed-backis required
to minimize unwanted distortion products.
Some of the RF is coupled through a small
capacitor from the plate of V-16 back to the
cathode of the driver. Figure 6 illustrates
the feed-back path. Assume the voltage at
point (A), which is the cathode of V-15, is
going positive. This in turn drives the grid
of V-16 positive, which tends to drive the
plate of V-16 negative. As it was originally
assumed that the plate was going positive,
the feed-back can be assumed to be negative
in character because it tends to reduce the
output slightly, The degree of feed-back de-
pends onthe values of thefeed-back capacitor
and associated components.

8. OSCILLOSCOPE

The oscilloscope provides comparison with
the envelope of the low level single sideband
signaland the RF voltage present at the final
stage. Thisisaccomplished by first detect-
ing the signal coming from V-4, pin 6, and
obtaining the detected signal from the junc-
tionof R-23and R-24, From there, the sig-
nal progresses to the grid of V-19,
amplified in this tube and coupled into the
horizontal deflection plates of V-20. The RF
signal at the plate is picked up via a coupl-
ing capacitor (C-124) from the plate of the
final amplifier to the vertical deflection
plates of V-20, To provide automatic beam
intensification, the DC component of the sig-
nalis rectifiedin V-9 and the resulting posi-
tive voltage is taken from the junction of R-
25 and R-26 and applied to the control grid
of the oscilloscope. The scope intensity po-
tentiometer (R-114) should be adjusted so
the beam is blanked out when the carrier and
audio level controls are at zero, and the
Function switch is in the manual position
and control switch on XMIiT,

It is -
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9. POWER SUPPLY

The power supply is designed to give three
basic voltages: A high voltage for the final
stage and oscilloscope, a medium voltage
supply for the required voltage for all low
level stages and the screen of the power
stage, and a negative supply for bias volt-
age (keyed by a relay to give operating and
.blocking bias)to the power amplifier. When
operated CW, there is a negative voltage
applied to the mixer on the VFO chassis (V-
11). This voltage is keyed at the key jack
providing grid-block keying. The voltages
at the output of the various output filters are:
750 volts for the high voltage supply; 320
volts for the medium voltage supply, and -75
volts for the bias supply. The ignition volt-
age for the VR tubes is derived from the
medium voltage supply. The regulated volt-
age (+150 volts) is supplied to the plate of
the 413 Kc oscillator (V-8), the screen grid
of the first conversion mixer (V-3), and the
plate of the final crystal oscillator (V-12).
The regulated voltage (+105 volts) is supplied
to the screen grid of the VFO (V-10),

10. CONTROL CIRCUITS

The control circuits provide four basic types
of operation: CW, MAN, VOX and QT. These
types of operation are obtainable by switch-
ing to the appropriate position on the FUNC-
TION switch., When inthe CW position (CON-
TROL switchin XMIT position) B+ is removed
from the first audio stage (V-1) and operat-
ing bias is applied to all stages except V-4,
V-11 and V-15, When the key is depressed,
this bias is removed, allowing the carrier to
come through (when the CARRIER control
knob is set to the proper level), The screen
voltage to V-16 is reduced through R-109 to
prevent excessive screen dissipation. ‘The
voxrelayis held in by a positive bias suppli-
ed to the grid of the relay tube (pin 7, V-7).
The transmitter is keyed by grid-block key-
ing V-4, V-11 and V-15,

When in the MAN position (and control switch
is in XMIT), all voltages are applied. The
unit can then be used for AM and SSB, The
vox relay is held in by positive bias applie
to pin 7 of V-7, '

When in the VOX position (control switch in
XMIT) all voltages are applied. When the
operator's voice signal enters the grid of
V-5a, it is amplified, then rectified at the
cathode of V-6a (see Figure 2), This recti-
fied positive voltage is applied to the grid of
V-7a and causes an increase in the plate cur-
rent which makes the relay trip. This re-
moves the blocking bias from the grid of V-
16.
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The final position of the control switch is
QT which allows voice controlled operation
with the receiver loudspeaker on. An audio
signal from the loudspeaker is applied to
terminals 6 or 7 and 8 on the rear terminal
strip, and fed into the grid of V-5b where it
is amplified. The signal is rectified at the
plate of V-6b, and the resultant positive sig-
nal is applied to the grid of V-7b, causing
the cathode of V-7b to go positive. This posi-
tive voltage prevents the plate of V-7a from
drawing very much current, even when the
grid of V-7a is being driven positive by the
signal from the loudspeaker which is picked
up by the microphone. When an external
signal (the operator's voice) is picked up,
the additional signal will unbalance this cir-
cuit and the plate of V-7a will draw more
current, tripping the relay. This balancing
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circuit only works in this position, because
B+ is applied to the plate of V-5b only in
this control position.

The control switch hasthree positions. When
in STANDBY position, voltage is applied to
the various oscillators, assuring their sta-
bility., When in the TRANSMIT position, the
voltages are distributed according to the
position of the control switch as outlined
previously. In the CALIBRATE position,
voltages are applied to all stages except the
first speech stage and the power amplifier
is biased beyond cut off. Whenthe CARRIER
knob is used to provide carrier reinsertion
inthis position, the carrier becomes audible
toanynearbyreceiver, enabling the operator
to adjust his transmitter to the desired fre-
quency.

B e




SECTION V
MAINTENANCE

Generally, little maintenance should be re-
quired, provided the equipment is kept clean
and dry. It should be placed in such a posi-
tion that cool air is free tocirculate through
the equipment.

1. SERVICE ADJUSTMENTS
A, Exciter Chassis:

CAUTION: NO ATTEMPT SHOULD BE

DE TO ADJUST THE CRYSTAL

FILTER. (Subchassis between V-2
and V-3), ANY ATTEMPT TO DO SO
WILL SERIOUSLY DEGRADE THE
PERFORMANCE OF THE UNIT. It
has been factoryadjusted with special
equipment to give the optimum com-
promise between insertion loss, flat-
ness in the pass-band, skirt slope,
and spurious response in the filter,
It is strongly advised that the unit be
returned tothe factory for service-if
the crystal filter is out of alignment,
The component parts have been
matched and completely tested to keep
the RF losses at the minimum value.
Itis,therefore,inadvisable to attempt
repairs.

The performance of the filter can be checked
withanaudio generator that puts out a pure,
undistorted audio tone., Connect this to the
audio input of the tranamitter. Set the con-
trol to XMIT and MAN, Set the audio fre-
quencyto about 1000cps. Adjust audio level
until the plate current is about 85 Ma. With
the carrier suppressed, the scope pattern
should be a thin, clean vertical line (pro-
vided the rest of the unit is in good operat-
ing condition).

A further check is to tune in this signal with
a good receiver set in its sharpest position,
When tuning slowly across the signal, only
one signal should be noted. Extreme care
should be taken to avoid overloading the re-
ceiver, as a strong signal will cause spuri-
our signals to be generated in the receiver,
The simple reduction of RF gain is insuffi-
cient to prevent this from occurring. Keep
receiver RF gainat normal levels and adjust
receiver pick-up by using a short receiver
antenna (12 inches or so)., In some extreme
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cases, it may prove necessary to disconnect
the antenna lead fromthe input to the receiv-
er and put a short, heavy lead from the an-
tenna terminal to a ground on the receiver
cabinet,

To check the linearity of the amplifiers, use
theaudiotone and carrier reinsertion. When
adjusted properly, a perfect triangle shoui !
be seen. If the amplifier linearity is poo: .
the preceding tests for filter performanc=
will not be valid.

Tocheckcarrier balance, set up the recei- -
erasinthe previous test and tune in the car-
rier. RF and AF gains should be set to nor-
mal level without overloading the receiver.
With the proper adjustment, the receiver
should not be overloaded, TurnAVC off and
BFO on. Now turn the transmitter CAR-
RIER control knob completely counterclock-
wise. Do not readjust receiver. The re-
maining carrier should be almost inaudible.
If the carrier is completely audible, the car-~
rier balance potentiometer will have to be
readjusted. If the balanced modulator tube
is replaced, the carrier will have to be re-
balanced. If a satisfactory balance cannot
be obtained, then a tube will have to be se-
lected to give optimum balance. To adjust
the control, the following procedure is recor:-
mended: Tune up the exciter and apply it to
adummyload. Tunethe receiver to the ou*-
put frequency. With the transmitter set to
MAN and XMIT, and the AUDIO GAIN and
CARRIER knobs set tothe maximurmn counter-
clockwise position, the carrier balance con-
trol should be adjusted for minimum carrier,

To adjust the Vox threshold control, “set the
transmitter to VOX and XMIT. Turn the Vox
threshold fully clockwise. The relay shouid
be energised and held in. Back off the con-
trol until the relay de-energises., Now turn .
Vox control clockwise while speaking into
the microphone. The relay should be ener-
gised at the beginning of a word and hold in
for about one-half second. If the relay holds
in longer than this, turn the Vox threshold
control slightly counterclockwise to reduce
the hold-in time to a suitable value.

Toadjust the transmitter sideband frequency,
tune in the signal on a receiver. Insert a
slight amount of carrier and adjust the fre-



quency until it is precisely zero beat with
the BFO in the receiver, Next, switch the
sideband selector switch, The carrier fre-
quency should remain at exact zero beat. If
not, put the transmitter in the LSB position
and adjust transmitter frequency for exact
zerobeat. Switch to USB and adjust trimmer
adjacent to Xtal 1 for exact zero beat,

B. VFO Chassis

There are NO service adjustments on the
VFO chassis.

C. RF Chassis

Thereare three adjustments on the RF chas-
sis. They are the bias adjust, the final am-
plifier neutralization and the inverse feed-
back loop neutralization,

The bias adjustment is set by switching the
transmitter to XMIT and MAN, The AUDIO
and CARRIER controls are fully counter-
clockwise, Check the plate milliameter. It
should read 40 Ma, If it does not, adjust the
bias control on the back of the unit,

Neutralization: First tune upthe transmitter
for maximum performance with just the car-
rier operating at the rated level into a dummy
load. Switch to STBY, Next attach an RF
voltmeter to the ungrounded side of C-112
(plate tuning). (A circuit of a suitable RF
probe for use with a microammeter is in-
cluded at the end of this manual.) Turn the
CARRIER control to minimum. Turn the
CONTROL switch to CAL., and adjust the
carrier level until the RF voltmeter gives
an indicatiom. Then adjust C-1035 for a dip
onthe RF voltmeter. This adjustment should
be made oxly i the porwer amylifier (V-15) 28
changed.

It may be necessary to make the neutraliza-
tion twice: First on the 20 meter band, and
again on the 10C band. Lack of neutraliza-
tion is indicated when maximum power out-
put as indicated on the oscilloscope does not
occur at the plate current minimum.
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NOTE: IF, WHEN THE TRANSMITTER If
PROPERLY TUNED INTOA DUMMY
LOAD, A SLIGHT LACK OF NEU-
TRALIZATION IS NOTED (INDICAY -
EDBYA 5MaOR LESS DIFFERENCE
IN PLATE CURRENT BETWEEN THE
MAXIMUM OUTPUT POINT AND THE
POINT WHERE THE PLATE CUR-
RENT IS MINIMUM)READJUSTMENT
OF THE NEUTRALIZATION IS NOT
NECESSARY,

Inverse Feed-back Neutralization: Tune up
the transmitter for normal performancs.
Unload the final amplifier until a very pr
nounced plate current dip occurs. Redu
the carrier insertion so that plate currein
with the plate tuning condenser off resonance
is 100 Ma. Lack of neutralizationis indicated
by a sharp rise in plate current just befors
the plate tuning condenser reaches reso-
nance. The neutralizing capacitor (C-79)
should .be adjusted to minimize the rise in
plate current on either side of resonance.
Note that for satisfactory performance of the
transmitter, it is not necessarytocompletely
eliminate the plate current rise.

D. Oscilloscope chassis

There is one adjustment on the oscillosca -
chassis to control the intensity of the oscill
scope pattern. With the FUNCTION swit
in MAN position, the CONTROL switch
XMIT, AUDIO GAIN and CARRIER inserti» .
fully counterclockwise, the screwdriver a...
justed potentiometer on the oscilloscope chas
sis should be adjusted to the level where tac
spot on the face of the oscilloscope is juz:
extinguished.

2. TROUBLE SHOOTING

The following tables will assist the user in
locating troubles. Defects in many stages
will produce similar symptoms., Therefore,
the signal path should be carefully follow.d
to determine the actual trouble source be-
fore any attempt to repair the equipment ..
made.

AL

R



*19Injoe UL WIOJI]

juawadeidal uleIqo ‘aATIIIJIP 81
1e18h1d 51 °*g-A 9derdoy -syoayd
aoue}sresr pue afejfoa ayey

*PaledIpul 81 g- A Ul

a1qnoa} ‘sajeaado I3jjTWIsSURIY I
0y €1¥ 01 10jeI2uald jog °g-A
Jo g urd 03 10jea9ual [euBIE ja08
~UJ *3AT}D9Jap JOJB[[IDE0 Ialiien)

6-A

*ajyezado L) pueXQA

!Ajjewriou sajexado Ia3jjTWisSURIY
‘uxasired pairoieyg ‘°doams 1ey
-U0ZTI0Y OU I0/puU® JIoMm JOU 830P

' uotjenyytsuajur 2doos orjRrWIOMY

*8}29YD IDURISTIEII
pue adej[oa el °saqny aoderday

*arqipne aq [ Teudis ‘sajels
-do s8e38 JT "oy 00L¥ ©31 pauny I3
~A12231 03 pua 93ay Burxg °(yndur

payaew) O fp WOI} 3[qed Ino [ng

‘(qaep surews
-ax) adooss uo uorjeosrpur oN °mdino
oN ‘9jeiado s3INdIId I PU®R XOA

.u_«mum.ﬁhu

¥oayn ‘*saqni aderday *sI9YD
souelsisal pue afejjoa axepy

..hﬂumao.un Surjeaado 81 g- A T sUOTY
~1s0d pueqopis yjoq ul a[qIpNE aq
pInoys dy QQL¥ Ie Teudig *qowy
Is11xed dn uiny °sqnj IeSU ID
-AT9291 WOJjy pes] 'eUUaljue Sulxg
‘g~ A WOII PIATYE 3qn] 3A0WIAY

£E-A

*adoos

U0 uoIJedIIPUL ON °*[1e je ndino ou yo

‘uotjrsod pueqapls U0 ut AJuo syIom

‘MO UQD *13Y43jo 3yj ut jou pue uorijrsod
auo ut syiom a2doos ‘10305138 pPueBQIPIg

*Aiojoe] 03
uInjax '9A1309)3P ST I9II) [BIX H

*sjusuljenfpe 221AISE
ur payjiosds 8169] WI0JIag

19314 TeIX

*Ajtxesury

poo8 sajeotpur adoog ‘1D PUE MDD
‘XOA uo sajeradQ -uotssazddns pueq
-ap1s ajenbapeur pue Lj17enb 100d

jo sjzoday *suoyd uo mdino morT

*gaje

*§)J9YD IOUBIEIEDI Z-A -xado adoog *jusssxd aq Aew jndino

pue a28ej10A oyl “°saqn) sdeiday MOTT *JNO padueleq 3ag JOUUERD IITIIED
*Airewrzou ajexado mou pnoys ‘MmO uo sajexado

"8YJ9YD 2OUEBISISII Iajrwiguer ] *1oJjuod ured orpne 1-A adoog *ajeiado jou op LUy PUE XOA

pue afejron ayepy °*saqny aseydsy

yjo zadim o3 TeuSts oIpne JIIBU]

*auoyd uo ndino ou *pm uo s2jyexadp

*asny adejday

‘11e e
osuodsax o) ‘3481 jou op saqny

SdALS FAILDAWHOD '

JdTENO¥L 40 NOIL
“VOOT AJIH3IA OL ADAHD

A¥1INOWID AALVIDOSSY
O JLNJL NI SLOIAIA

SINOLdNXS

+ LYVHD DNILOOHS ITENOYL

-19-



| S

-

> & & F7F

. *Jinej je st a8eis
snotadad 30 GT-A ‘J0U JT ‘91-A JO

*pueq auo Ajuo uo
anooo Aew syyy *ajexado 1y pue

*§3Y29YD IOUBIEIRAI prad joajuos o3 parddns 8uraq sy ST-A . XOA “jwasasd daams [ejuozZIIoy
pue a8eioA ey ‘*gr-A aderdey JATIP Y JT 998 01 aqoad gy 28 *UOT}Oa[Jap 1e21113A ou ‘indino oN
*jine] je st adeys snorasad ‘pueq auc A[juo uo
I0 ¢1-A fWOU T ‘ELLIg?I JO and20 Aew s1y] °sjesado I pue
*8)09Yyd aoUBISIEII pta8 1oajuod 03 parjdde Buraq et El-A XOA ‘juaeaxd deams [ejUOZIION
pue 28®ej0a ayelw ‘*gl1-A 2oerday 9A1IP 4y JT @98 03 2aqoad gy asp *UOTIOAJaP 1e21139A ou ‘indino oN
‘paambaaz aq ‘pueq auo Ajuo uo
Aewt (21-1 01 L-1) 1100 1adoad anoddo Aew sryy ‘ojexado Iy pue
*B)09Yyd 9OURIEISDI ayj yo Burunjax ‘epueq iayldiy ¥i-A XOA ‘*iussaxd dooms JRJUOZIION
pue a8ej10A axel ‘H1-A 2oerday 1I® pue pueq I3j}aWl @7 3Y3 U *UOT}IS[JIP [BI1IA3A ou ‘Indino OoN
S 0°9 93
G 'G Je pieay aq [1im Teudre ‘Bur
-jexado 81 Z1-A JI *Aduanbaij 03
OJA 19€ "I9TIIED JI28U] *JOIONP
-U0D I9jU3D IBSU BUUSIJUR IDATIIDI
a1dnoo *sIo0jonpuod IINO pue
I3UUT §80JDE I0ISIEDT WYo (G *ajexado 1,0y pue
*8)09YDd 20UeIBIEII| dd®[J °15poalq 0} juadelpe ‘indur 21-A XOA ‘*wuasaxd dooms [eJUOZTIOY
pue a8ej10Aa OB °*Z1-A oderdey pafaqe] ol woly ajqed saoway *UOT}II[JAP [eI13I2A ou findino oN
*8uruotjouny st
ISXTIW JT O 0 *9 PU® G *G UIaM3Iaq
piesy aq pnoys Teuldig *Aouanb
*£)29YD Idue}sIs =313 03 OJA 19§ *I3TIIED JIISUJ
-31 pue 28e3]0A B 'PAqLIDE *aqnj JBIU IIAISIII JO BUUIIJUE
-ap Arsnotaaxd juswsnipe ad1| a1dnos *platys 3gnj IAOWI Y *UOT] *ejerado 1) pue
-AX38 3ayew ‘Afewaou suordouny| -exado jusasad [jim L3y pasoroun 11-A XOA ‘*jwuasaad doams [ejuoziioy
I2jjTwisuedy j1 °[1-A 2oeiday - uy *yoel Aoy woay Aay saoway ‘uOTIDI[FIP [e213154 ou ‘indno oN
*But
~-uoTIIduUNy ST I0JLII080 JT Juasaxd
aq prnoys Teulig °g1- A 03 TUUL] *ajexado L pue
*8320Yd Jouesisal -ue 31dnon *Aduanbaxy 03 OIA 0T1-A XOA ‘*juassid doams [ejuczraoy

pue a8ejjoa ae ‘0l-A 2oerday

198 °01-A JO PI2IYys aqnj asoway

*UOTIDITJOP Te211x9A ou ‘indino oN

(Ps3w0D) LYVHD DNILOOHS ITHNOWUL

o

-20-



‘dgNL IHL DONIOVId
“d¥ 3904349 LIAD0S JLNL n.:.mh. NI LOVINOD dO0D ODNIMVIN J¥V 34Nl IHL _______
NO wZMnH. THL TTV JYNS THVIN ‘dvd ONIFG 40 AILOIASNS ST IANL V IYTHM FLON

pue afejjoa el

*8)23YD IDUBIS[EAI
*saqn) aserday

LA ‘9-A ‘S-A

‘IWV 10 ggs uc ndino ou L[qriseog
*ajexado jou ss0p LU 10/PUBXOA

pue afejjoa axel

*§}D9YD 2IUBIEILESDI
*0Z- A 2oeiday

0Z-A

*28IMY 207D A[INJ [0IjuU0D
Arsusjur yIm uaad uxajred adoos oN

pue afejjoa ayep

*6)09YD IOUBIETIEII
*61- A ooerday

‘61~ A UT P33edIpUL

81 3]qnO I} *IndD0 J0U §I0P UOI)
-J3]Jop TRIUOZIIOY JI *IIEUIPUOD
pjw [ ° 10 G0 * YyInoxyl g1-A JO
1 uid o3 10je19ual orpne 3d5uUUCY)

61-A

*asTM
-I9y30 A[[BWJIOU SUOIOUNJ I3IJTLI
-Su®JI], "UOIIDI[JIP [BIUOZIIOY ON

pue adej[oa INEW

*8)09Yd IdueIsIeal
‘91-A 9derday

*safels snotaaad yoayd ‘jo0u J
*91- A JO p1a8 jogjuod o3 parjdde

Buraq

-~

ST 3ALIP JY JT 338 O} Y23YD

L

91-A

*pueq suo Ajuo uo
ansoo Aew g1y, ‘*sjexrado 1D pue
XOA ‘ussaxd doams [BJUOZTIOY
*uoT309Jop [e213194 ou ‘indino oy

(P,3u0D) LYVHD DNILOOHS ITENOUL

-21-



147
9¢
8¢

9°1
S9°1

9%
sU*’

[47
ot
Lt

61
|81
£l

¥+
S

2°9-

L uid

LEl
SLzZ
T4

801
211

OVE'9

133
o1
LE

ove'9

o2ve'9

oV E'9

oV E'9

ove'9

§ uid

e
OV €9 o€
8¢
0
OV E'9 )
SL°T
OV £°9 ¢8°1
L1
: 0
OV £°9 ¥
..:..-.. MM *
- GL*
- L9"
oVE9 9°01
0
OV €9 st
0
y uigd g uld

140y>H eBpjjoA

€'+
sy -

S0 °-
¥9°-

T ud

oLz
2Lt
oLz

81
1¢
el

911
(S8
0Tt

082

Z8

89

082

(*318 qimm)
(*S1s ou)l VLINX

LINSNVYL
AAANVIS

(*Bre yarm)

LINSNVYL
AdANVLS

(*81s yitm)

(815 ow)LOVLINX

.
LIWSNVYL
AdANVLS

LINSNVYL
AdANVLS

LINSNVYL
AANVLS

LINSNVHL
AGANVILS

LINSNVYL
AdANVLS

uoljtsod
Y241Mg |034u0d)

Ts

% LTS

L1Vl

i-A

$TIV9

9-A

LLVZ1
S-A

LLVZ1

¥-A

Lvd9
€-A

LLV?
A

LILVZ1
I-A

oqnj

22~



(512
(oLL

oves9

-

de> azerd)
de> ajerd)

022
s87

6%
S°'S

oV E'9

o5
| vz

9°¢
9°¢

8°2-

€e-
oL-

s¥1
s

SLZ

01

S01

682
1133

S01
S0t

0sZ

0st

ove'9

87
0te

ove™9

S82
oce

OV E€'9

- ¥62
- d 0
ovE'9 o
- €°7
- €°7
o'\
: ¥'e
OV £°9 0
2'E
) oV £°9
OV E'9 §6°¥
S°G
N OV €°9
OV €9 .
oV €9 -
G- | G

€e-
oL-

9°2-
€L°2-

§20°-
§20 -

LT
I A

ost

$87
1131

£0°
€0°

¥S

LINSNYYL
AHANVLS

LINSNVYL
AdANVLS

LINSNVYL
ADANVLS

LINSN VY.L
XdANVLS

LINSNVYL
AdANVLS

LINSNVYL
AdANVLS

LINSNVYL
AANVIS

LINSNVYL
LAANVIS

JLINSNVH.L
AHANVLS

LINSNVYL
A€dNVLS

Zvo
L1-A

y68S
91-A

VLXdZ1
SI-A

LLVZ1
Yi-A

L1VZ1
El-A

INve
ZI-A

LLVZ1
11-A

9AV9
01-A

SIV9
6-A

A rat
8-A

23~



- 01¢
- 09¢

- ozl
- 08L

uld 8 ud

(44
s

L9'1
L8°1

L ud

oV L6Z
oV §2¢

oV 0e8
OV 068

s19
789

SL
¥8

9 uld

s7°
T

0Z1
8el

S0T

§ uld

§82
0ce

Le -

OV L62

oV s2¢

oV oee

oV 068 -

q19
289

oV €9

Y uid

601

SL?

S19
789

€ uid

LE"-

SL?

ote
09¢

0zZL
08L

089
117

T ud

+

2veET9

682

SLZ

ove'9

S01

| uld

LINSNVHL (yoef zamod

OJdA)
X9ANVLS 2-08§
LINSNVYL 4
XEANVLS ‘sueiy 41
(indur
HHEmZéHkuﬂﬂ 01 Z-A)
un
RIANVIS ;o0 g1e1x
LINSNVYL ¥ns
AGANVLS 2Z-A
LINSNVYL vas
AGANVLS 12-A
LIINSNVYL 1401
X9ANVvLS 02-A
LINSNVYL Invy
A9ANVLS 61-A
LINSNVHL [4: (]
AGANVLS 81-A
uoiisod eqny

YIHIMS [044u0)

Lot W5

-24-



*30INOS OIPNE Y} JAOWIAI ‘UOTIIPUOD 1831 , TYNDIS ONu I0Jd
*zapriduwre 1euly sy3 Aq umesp juazand Surpr e 0% Aq peredTpur se ‘saso[d Le[ax ayy
[I3UN [0IU0D ,,XOA . Ul 9OURAPE ‘WIIWIIUTW % NIVD OIAAYV WM °*(SIqeIieAe jou s} J01v13uadd ofpne uw Jjr L103de)81ies aq [[im nduy

suoydozdtwr ayz o3 paddrd axrm Buoy your-g71 ue woxy dnyord Aexys 91242 @9) *Itun ayj o3 [euldis orpne ue Ajddy ‘-uorysed 103, UF
Y23IMs NOILONN I 198 ‘SUIUWIIINSBIW I83Y] 9HBWI O] °*2-A PUBR 9-A ‘G- §IQN) UO IPEWI IIT SJUIUIIINEEIW JO 8]38 [EUOTIIPPE OM]

‘situn Tenprarpur uy
uctjeriea 03 103(qns pue aAre[al ase pajedipur sadejjoa [y °paredtpuy suolyisod ur YoIms TTOHINOD Hitm sjuswlainseowt ayeW

‘#3104 G 6T uonsod | LIWX. U 28wy0A supy DV

‘uonyrsod ISTAYIOID WNWIFXEW JE 398 IIT YOum s10Ijuod Surunj 103 3daoxo UOTIIPUOD UM WITULUL IE }3 8
2q 03 S[OIJUOD IJYI0 [IV ‘B 0F MEIP OF [OIIUOCD SVIF 19§ "L LINX. UT Yd23tme TOUILNOD PU® ‘ ,NVIN. U 9OUMs NOILLONNJ 32®ld

*193awt 3104 J2d sWIYO QO ‘02 YIM Ipewl sjuswINsRaIW aFvIfoA DY pUR DO IV

-25-



—

S0°

6 uid

Loenn

308
oLz

09%

06t

Al

e ¢

Al

oLy

ML 2

089
g8 ud

011 0 s0° S0 ° 0
b’ €44 b (X 0 0 oLz
39y 01T 0" s0° " 09%
0s1 JuI yur 0 S0 °
jur Jur S0 S0 06€
02Z¢ Fur Fur 0 S0°
0 0 0 s0° 0
001 yur S0 " S0° 0
ul ALY S0° S0 ° ME '€
H0LE 0 Jur S0° 0
0 091 S0° s0° 31
0 Fur S0 ° s0° oL¥
81 0 50" 0 Le
A0?1 Fur s0° S0° L2
Ban ¢t 0L $0° S0° 089
Lud 9 uy g ud y uid £ uid

§DYD edunysisey

— .. i
M0¥ o¥
p: (4 - {13
31021 MO0TIT
0 001
3021 Fur
0 3022
3109 Say 1
SM0LY 081
8ap g MzZ¥
LS 8aN ¢
JOLY 3021
3021 Fur
LY SLE
D (1FA Fur
Boap 1 ASET
T ud L vid

(o

ViAdZ1
LLVZ1
Lrvzl

9Inv9
LLVZ1
9uVv9
STV9
LLVZI1
LLVZ1
§TV9
LLVZ1
LLV?1
Lvd9
LLVZ1

L1vzl
eqny

Laant
¥

S1-A

¥i-A

EI-A

2I-A

11-A

0l-A

A

1-A

-26-




38T

vz

b (11}

.4

s0°

"1

Y4

ot |
011
o ze

H08¥

p.t:}

Soln 1
MSL1
p: 43

are

p: (111

MOET

Jur
S0 °

S0 °

o€

or1
Bowz ¢

S0°

0

Juy

Jur

R Ay

sz

H0ET

b (111

jur

- 47

jurg

N8z

b, 44

a1

e

006 xawxojsuexy ndur 1O

-

HE°1 punoal 03 1 urg-7-1L

JuI ¢-A ©3 ndyno

Jjup  ndur 03 Z-A - INTJ [BIX

Jur
WZ "1

Jug
i1/

Jur

jur ¥ns

jur yds
G0 ° 1401
ASLY INnvy
Aze 2490
Ave Zvo
§0° ¥689

1-1d1

LINN

( -r) sxoer

1-SL

2-0s

Z2="1d

Z¢-A

12-A

02-A

61-A

81-A

LI-A

91-A

-27-



(o8ues pru Aryewurxoxdde aq [1Im)

(Lx030%7 3% uoTyerado QTOHSIWHI XOA
zadoad 103 33g) Ivd ¥3TJg9vo
§I339N 08 - ADNVHD ANVHE

Jug T M6F SsW1T1  MS7 Fug

Fur 0 Jur U W0SE  MEe

é1 8l L1 91 (4} ri

Aqpueigs  TTOWINOD ‘UBIN - NOILONNJ
Mmoo Liimg - 10 MDD AlIng - NIVD OIANvVY
MO0 LAing - gIMod dasT1 - asn-4gsT
Moo Limg - XOA L. MODAIIME - YIATYYVD
:8MO[[0F S® s]01ju0d [aued (e jag
*BIUSUISINSBI W SIUBISTSII AUuR SunjeW al0jaq 32In0s Iemod WIOIJ JTUN JD2UUOCISI(Q ‘94ILON
‘IN*O A oA Jad suIyo 000 ‘07 ® YIIM USHE) SJUIWSINSBIUL 9OUBISINIT v
1
[+ e]
~
)
JuI Jur JUI  JUI JuT 2 WOLZ Fur Jur jur SeW 1 o 0 0 1-08
Fur  MOSE JUIL  JuI  JUI 60" NMO0BE &S JUI  OF BoNI 0O 0 0 1-1d
£l A i ol é 8 L 9 S 1 4 £ LA l 0 uyg



- -

SECTION Vi
ALIGNMENT PROCEDURES

CAUTION #1: DO NOT ATTEMPT ALIGNMENT OR ADJUSTMENT ON THE CRYSTAL
FILTER UNIT OR COIL L-3. THESE UNITS ARE EXTREMELY CRITICAL
AND SETAT THE FACTORY FOR PROPER OPERATION, ANY ATTEMPT
TO VARY THESE UNITS OR REMOVE CRYSTALS WILL UNDOUBTEDLY
RESULT IN SERIOUSLY DEGRADED PERFORMANCE OF THE UNIT.

CAUTION #2: DO NOT APPLY UNDUE PRESSURES TO COIL SLUGS TO AVOID THE
POSSIBILITY OF DAMAGE TO THE SLUG, THREADS, OR COIL FORMS,

1. ADJUSTMENT OF CRYSTAL OSCILLATOR

NOTE: ON 40 AND 80 METER BANDS,
CRYSTALS ARE OF THE FUNDA-
MENTAL TYPE AND NO ADJUST-
MENT 1S NECESSARY, ON ALL
BANDS ABOVE 40 METERS, CRYS-
TALS ARE OF THE OVERTONE
TYPE AND THE ASSOCIATED CIR-
CUITS MUST BE ADJUSTED TO
ASSURE PROPER OPERATION,

A, To adjust one of the crystal oscillators,
it must first be understood that there are
.two modes of operation possible with an
overtone type crystal. Inone ofthe modes,
the crystal oscillates on its fundamental
frequency which is actually one-third of
the frequencymarked on the crystal, This
is the wrong mode of operation. The other
mode in which the crystal oscillator can
operate is in an overtone fashion, where
the frequency of operation is three times
the fundamental frequency of the crystal,
This overtone frequency is the frequency
marked on the case of the crystal. To
insure that the crystal is operating in its
proper mode, adjustment of the appro-
priate crystaloscillator coilis necessary.

NOTE: THE 11 METER BAND IS GIVEN
IN THE FOLLOWING TEXT AS AN
EXAMPLE ONLY, IT IN NO WAY
INDICATES THAT THE 11 METER
BAND MUST BE ADJUSTED FIRST,

-29-

B. To adjust the overtone crystals, proceed

as follows:

1) Placethe BAND SWITCH at the proper
band. (To adjust 11 meter crystal,
place BAND SWITCH at 11 meter posi-
tion. )

2) Connect an RF indicating device, such
asavacuum tube voltmeter with an RF
probe or an RF indicator, as shown at
the rear of this manual (see Figure 18)
between pinlor 6 of V-13 (12AT7) and
ground, Be- sure the CARRIER con-

" trol is set to minimum (fully counter-
clockwise) and that the CONTROL
switch is in the TRANSMIT position.

3) Rotate the 11 meter crystal oscillator
coil (marked on chassis, see Figure
10) counterclockwise until the slug has
reached the end of its travel, (See
CAUTION #2, this section!)

4) Set the RF indicating device on its low-
est range and rotate the 11 meter crys-
tal oscillator slug in a clockwise di-
rection until an indication is observed
on the RF meter. Continue to rotate
the slug in this direction until the in-
dicated RF reaches a peak and then
suddenly drops. At this point, turn
the slug back (counterclockwise) until
the output is again indicated and adjust
for maximum output.



The correct mode of operation of an
overtone crystal is indicated by the
output dropping suddenly as the slug
isturned in. If the output drops slowly
instead of suddenly as the slug is turn-
ed in, then the crystal is operating on
its fundamental frequency. This is an
indication that too much inductance is
present, Tofind the proper mode, turn
the slug out while observing the RF
meter., The output will drop until the
oscillator ceases operation. Continue
rotationin this direction until the out-
put suddenly reappears. Tune slug for
maximum output at this point.

5) Disconnect the RF meter and tune the
SSB-100F for normal CW operation.
Make a fine adjustment on the crystal
oscillator coil topeak the output as in-
dicated by either the plate current or
the oscilloscope pattern.

6) Repeat alignment operation for other
bands (except 40 and 80 meters)as re-
quired.

STEP BY STEP ALIGNMENT PROCEDURE

{(Refer to CAUTION #1, this section!)
Equipment required is a vacuum tube volt-

meter with am RF provs or an BT indicat-
ing device, as illustrated in Figure 18.

i} Turn 33B-i2CF "CN” azd tme irto a
dummy load for normal CW operation
on 80 meter band.

2) Allow SSB-100F to operate for approxi-
mately two hours to allow thorough
warm-up. (Alignment is always done
besat with the equipment hot. This elim-
inates the possibility of misalignment
due to minor drifts in various tuned
circuits, )

3) Alignment Procedure: (Alladjustments
to be made with SSB-100F operating
as a CW transmitter with CONTROL
switch in XMIT position.) Disconnect
cable from exciter chassis to VFO
chassis,

(a) Connect RF indicating device to
output of exciter chassis and insert
enough carrier to get an indication on
RF indicator.

-30-

{b) Peak IF transtormer slugs at top
and bottom of IF transformer. (See
Figure 14A for location.,) To insure
that IFT-1 is tuned to the proper fre-
quency, turncarrier insertion to mini-
mum and note whether the output drops

as this is done.

(c) Switch the SIDEBAND SELECTOR
switch and repeat the above step, If
the tuning of the IF transformer re-
mains peaked in both sideband posi-
tions, IFT-1 is properly tuned.

(d) Reconnect cable between exciter
chassis and VFO,

{e) Disconnect cable between the VFO
chassis and the Power Supply/Final
Amplifier chassis. Connect RF indi-
cating device to J-6.

(f) Set VFO to 3.5 Mc and adjust CAR-
RIER control for an indication on RF
indicator, Adjust LL.-4 and L.-5 for maxi-
mum indication of RF,

(g) Set VFOat top end of band (4.0 Mc)
and note whether output goes up, down
or remains steady. If output remains
constant or increases slightly, reset
VFO to 3.5 Mc and follow next step.
If VFO output drops at 4.0 Mc, re-
aljast L-4 and L-5 jor maximum out-
put.

i=) S22 VFED 31 LS M acd observe
whether the output has gone up, down
or remained constant, If the output
has remained constant, make no ad-
justments. If the output has gone down,
adjust C-62and C-68 for maximum in-
dication of RF.

(i) Reset VFO to 4.0 Mc and note
whether the output has increased, de-
creased or remained constant. If de-
crease is noted, repeat adjustment of
L-4 and L-5, (Step (g) preceding.)

(j) Repeat preceding steps until the
output remains essentially constant or
slightly higher at high and low ends of
the band, and slightly lower at the cen-

‘ter of the band,

(k) Reconnectcable between VFO chas-
sis and Power Supply/Final Amplifier
chassis,
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3.

A,

D.

ALIGNMENT OF POWER SUPPLY:FINAL
AMPLIFIER CHASSIS

Set BANDSWITCH to 15 meter position
and tune up for normal CW operation,
{VFO should be set at 21.25 Mc. Refer
to Figure 10 for location of coil groups.)

Insert enough carrier to get an indication
of plate current and adjust L-6 for maxi-
mum plate current indication. Reduce
CARRIER control to minimum. Reset
BANDSWITCH to 80 meters, set VFO to
3.75 Mc and plate tuning and loading con-
trols to maximum clockwise position, In-
sert enough carrier to get an indication
on plate current meter and carefully peak
up grid tuning control for maximum plate
current. (If necessary, reduce carrier
to limit plate current to 75 Ma to 80 Ma.)

Set VFO dial to 3.5 Mc and readjust GRID
TUNING for maximum plate current. If
plate current peaks with the GRID TUN-
ING control exactly at maximum (fully
clockwise) adjust driver plate coil for 80
meter band clockwise a small amount at
a time until plate current maximum occurs
with GRID TUNING control set slightly
before the maximum position.

Set VFO dial at 4,0 Mc and retune the
grid, noting that the GRID TUNING con-
trol should not quite reach minimum
(counterclockwise). Set the VFO to 3.5
Mc and adjust the 80 meter mixer plate
coil for maximum plate current, (Adjust
with the GRID TUNING {ully peaked.)

Set the VFOdial to 4.0 Mc and adjust GRID
TUNING for maximum. Note the plate
current,

Set the VFO dial to 3.5 Mc and set plate
tuning and loading controls to maximum
counterclockwise position. Peak up grid

tuning.
NOTE: DONOTREADJUST CARRIER CON-
TROL.

Note plate current. If plate current is
lower at 3.5 Mc than at 4,0 Mc, then turn
80 meter mixer plate coil in until the plate
current increases to approximate mid-
point between where it was at 4. 0 Mc and
at 3.5 Mc. (For example: If at 4.0 Mc,
plate current was 80 Ma and at 3.5 Mc,
plate current was 60 Ma, then set mixer
plate coil so that plate current reads 70 Ma).
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G. Set VFOdial to 4.0 Mc and note plate cur-

rent reading., After setting plate tuning
and loading controls in the maximum clock-
wise position and peaking the grid control.
The plate current at 4,0 Mc and at 3.5Mc
should be the same. Repeat the above
step if results are not the same, adjust-
_ing the mixer plate coil each time, until

" plate current at 3.5 and at 4.0 Mc is the

same.

H. Set the BANDSWITCH at 40 meters and

1.

set plate tuning and loading controls in
the maximum clockwise position. Set VFO
to 7.15 Mc and peak grid tuning for maxi-
mum plate current (control should be ap-

" proximately at the middle of its range).

If the control is not at its mid-range point,
adjust the 40 meter driver plate coil a
little at a time while readjusting the GRID
TUNING control, until the GRID TUNING
control peak occurs with the control set
at approximately mid-range. -

Set VFO dial at 7.3 Mc and peak the GRID
TUNING control and note plate current.
Set VFO dial to 7.0 Mc. Repeat grid tun-
ing and note plate current. If it is notthe
same as at 7.3, adjust 40 meter plate coil
until plate current is the same at 7. 0 and
at 7.3 Mec. :

J. Set BANDSWITCH at 20 meter position,

K. Set VFO dial to 14. 35 Mc.

set VFO dial to 14.175 Mc and peak GRID
TUNING control. (Control should be at
approximately mid-range. If not, adjnst
20 meter driver plate coila littleat a time
until GRID TUNING peaks at mid-range. )

Peak GRID
TUNING and note plate current. Set VFO
dial to 14.0 Mc, peak GRID TUNING, and
adjust 20 meter mixer plate coil if neces-
sary so that plate current with VFO get at
14,0 and at 14, 35 is the same,

L. Set BANDSWITCH in 15 meter poeition

and VFO dial to 21.225 Mc. Peak GRID
TUNING controland.adjust 15 meter driver
plate coil if necessary until GRID TUN-
ING control is approximately mid-range.

M. Set VFO to 21,45 Mc and then to 21,0 Mc

peaking GRID TUNING control each time
and adjust 15 meter mixer plate coil un- .
til plate current is the same at both VFO -
settings.

N, Set BANDSWITCH inthe 11 meter position
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and VFO dial to 27,23 Mc. Peak GRID
TUNING and note plate current. Set VFO
to 26.96 Mc and repeat GRID TUNING,
noting plate current. Adjust 11 meter
mixer plate coil until plate current is the
same at both settings of the VFO,

NOTE: DO NOT ADJUST DRIVER PLATE

O.

COIL FOR 11,
AT THIS TIME,

10A, 10B OR 10C

Set BANDSWITCH to 10A position. Set
VFO dial at 28,5 Mc and peak up grid,
noting plate current. Set VFOto 28.0 Mc,
peak grid and adjust 10A mixer plate coil
until plate current is the same at both
settings of the VFO,

Set the BANDSWITCH to the 10B position
and the VFO dial to 29.0 Mc. Peak the
GRID TUNING and note the plate current.
Set the VFO to 28.5 Mc and adjust 10B
mixer plate coil if necessary until plate
current reading is the same for both VFO
settings.

. Set BANDSWITCH to 10C position and the

VFO dial to 29.5 Mc. Peak the GRID
TUNING and note that the control should
fall almostat the minimum (counterclock-
wise) position, If it does not, adjust 11,
10A, 10B, and 10C driver plate coils un-
tilGRID TUNING peaks near the minimum.
Run CARRIER INSERTION up and down
to assure that . GRID TUNING is tuned to
the operating frequencyand not to the band
10C overtone crystal frequency, which is
approximately 5.5 Mc higher.

=32-

R.

If plate current decreases to the normal
idling current with the carrier at mini-
mum, then the GRID TUNING control is
tuned to the correct point. (This adjust-
ment sets the GRID TUNING control for
the 11 and all 10 meter bands. )

Peak the GRID TUNING with the VFO set
at 29.5 and set plate current to approxi-
mately 75 Ma, Set the VFO to 29,0 Mc
and adjust the 10C mixer plate coil until
plate current is the same at both settings
of the VFO.

. This completes the alignment of the sig-
Set BANDSWITCH back to 80

nal path.
meters and set CARRIER control to mini-
mum position, Adjust the intensity po-
tentiomseter on the oscilloscope chassis
until a spot can just be seen on the face
of the oscilloscope. Back off the control
until this spot is just extinguished,

Insert just enough carrier to make the
spot visible. Adjust coil slug L-1 on the
exciter chassis. (to rear of the unit) for
maximum brightness of the spot. When
the CARRIER control is again set to the
minimum position, the spot should not be
visible, This completes the alignment of
the SSB-100F. Refer toSection on SERV-
ICE ADJUSTMENTS tocheckcarrier bal-
ance, sideband carrier frequency zero,
final amplifier idling current and other
service adjustments.

__2 ] —— P
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SECTION VI
SPECIAL ALIGNMENT INSTRUCTIONS

1. CHANGING BAND COVERAGE

These instructions are provided in the event
that it is desired to change the band cover-
ages of the SSB-100F transmitter,

A.

On each band, the output frequency is de-
termined by the frequency of one of the
eight crystals at the rear of the power
amplifier chassis. The crystal sockets
are marked on the chassis according to
the band on which the crystal is used,
Raising any of the crystal frequencies by
a givenamount will raise the correspond-
ing band frequency by the same amount.
As an example, consider the 80 meter
band. Thecrystal frequency for the nor-
mal band range of 3.5 to 4.0 Mc is 9,500
Mc. Raising the crystal frequency by 25
Kc to 9.525 Mc will displace the entire
band upward by 25 Kc so that the range
covered will be 3,525 Mc to 4,025 Mc.
If the crystal frequency is raised by 50
Kc to 9.550 Mc, the entire band will be
moved upward by 50 Kc so that the range
covered will be 3.550 Mc to 4,050 Mc.

This relationship between the crystal fre-
quency and the band coverage holds true
for all bands, It is not advisable to ex-
ceed the following limits with respect to
frequency changes on the various bands:

Band Maximum Frequency Change

80 meaters 50 Kc
40 meters 50 K¢
20 meters 100 Kc
15 meters 100 K¢
11 meters 200 Kc
10A,10B,10C meters 200 Kc

The following list indicates the crystal
specifications for use onthe various bands.
ELDICO does not supply the crystals and
we recommend that crystals be obtained
from the Reeves - Hoffman Corp., 145
Cherry Street, Carlisle, Pennsylvania.

When ordering crystals, specify the exact
frequency desired and the appropriate

-33.

specification from the following table:
Band Crystal Unit

80and 40 meter Type CR-18/U with
. 093 diameter pins

Type CR-23/U with
. 093 diameter pins

All other bands

It should be noted that the CR-23/U crys-
tals as used on the 20 through 10 meter
bands are overtone types and should be
adjusted when installed according to the
crystal oscillator alignment procedures
in Section VI. The CR-18/U crystals as
used on 80and 40 meters are fundamental
frequency type crystals and no adjustment
is required,

When it is desired to change the band
coverage of the unit, as outlined above,
it will be necessary to realign the SSB-
100F on those bands which are being
changed. The step-by-step procedure for
alignment of the power supply/final am-
plifier chassis outlined in Section VI should
be followed for the particular band being
changed.

NOTE: READJUSTMENT OF COIL L-6 1S
NOT NECESSARY,
F. When band coverage has been changed, it

o

isalways extremelyimportant tocheckthe
calibration of the new band coverage as
any inaccuracies in the new crystal fre-
quency will show upin the output frequency
range. It should be noted that the VFO
calibration is not changed when band cov-
erage is changed. The band coverage still
remains 500 Kc and the dial calibration
will be accurate provided that the differ-
ence in frequency is taken into account,
(See example on 80 meter band.)

If it is desired to change the band cover-
ages by amounts greater than the maxi-
mum limits set by the chart above, the
customer is requested to contact the fac-
tory for additional information.



Exciter Section

All locations of parts in the Exciter Section are referred to Figure 14b unless otherwise noted.

Parts List

Voltage rating on all condensers 500 VDC unless otherwise noted.

PART NUMBER

c-1
c-2
c-3
C‘4 .
c-5
c-6
c-17
c-8
c-9
c-10
c-11
C-12
c-13
C-14
C-15
C-16
c-17
c-18
.C-19
c-20
c-21
c-22
c-23
C-24
c-25
C-26
c-27
c-28
c-29
c-30
c-31
c-32
C-33
C-34
C-35
c-36
C-37
c-38
c-39
C-40

DESCRIPTION

1 mf, 500 volt, oil condenser

330 mmf, .ceramic disc condenser
.01 mf, ceramic disc condenser

.01 mf, ceramic disc condenser

.01 mf, ceramic disc condenser

. 001 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser

. 001 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser

10 mmif, NPO, ceramic tubular condenser
200 mmf, NPO, Dur-Mica condenser
. 025 mf, ceramic disc condenser

10 mmf, NPO, ceramic tubular condenser
5-20 mmf, air variable condenser

84 mmi, NPO, Dur-Mica condenser
84 mmf, NPO, Dur-Mica condenser
.01 mf, ceramic disc condenser

.01 mf, ceramic disc condenser

. 01 mf, ceramic disc condenser

50 mmf, ceramic tubular condenser
.01 mf, ceramic disc condenser

100 mm{, ceramic tubular condenser
100 mmf, ceramic tubular condenser
. 025 mf, ceramic disc condenser
.01 mf, ceramic disc condenser

.01 mf, ceramic disc condenser

.25 mf, molded paper condenser

.25 mf, molded paper condenser

. 25 mf, molded paper condenser

15 mmf, NPO, ceramic tubular condenser
39 mmf, NPO, Dur-Mica condenser
. 005 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser
Not used

. 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

=34

LOCATION

C4 and Fig. 14a
' ‘B10
B10
C10
C1l0
E9
D10
D9
E9
ES8 and Fig. 15c
D3
E3
D3
C3
B3
Fig. l4a
Fig. l4a
D2
D2
El
D1
D1
D1
Cl
c2
Cé
B5
Eé6 and Fig. 15c¢
ET and Fig. 15c
E7 and Fig. 15c¢
Dio
D10
D10
E1l0

D4
C1
cio
D9
E4
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PART NUMBER

C-41
C-42
C-43
C-44
C-45
C-46
C-47
C-48
C-49

R-1
R-2
R-3
R-4
R-5
R-6
R-7
R-8
R-9
R-10
R-11
R-12
R-13
R-14
~ R-15
R-16
R-17
R-18
R-19
R-20
R-21
R-22
R-23
R-24
R-25
R-26
R-27
R-28
R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36

DESCRIPTION

. 005 mf, ceramic disc condenser
« 005 mf, ceramic disc condenser
« 005 mf, ceramic disc condenser
+ 005 mf, ceramic disc condenser
. 005 mf, ceramic disc condenser
. 005 mf, ceramic disc condenser
. 005 mf, ceramic disc condenser
Not used

Not used

47K ohm, 1/2 watt, carbon resistor

1 Meg ohm, 1/2 watt, carbon resistor
220K ohm, 1/2 watt, carbon resistor
680 ohm, 1/2 watt, carbon resistor

1 Meg ohm, 1/2 watt, carbon resistor
47K ohm, 1/2 watt, carbon resistor

680 ohm, 1/2 watt, carbon resistor

1 Meg ohm, carbon potentiometer, logtaper

1K ohm, 1/2 watt, carbon resistor
120K ohm, 1/2 watt, carbon resistor
270 ohm, 1/2 watt, carbon resistor
2.2K ohm, 1/2 watt, carbon resistor

500 ohm, carbon potentiometer, linear taper

120K ohm, 1/2 watt, carbon resistor
270 ohm, 1/2 watt, carbon resistor
100K ohm, 1/2 watt, carbon resistor
220K ohm, 1/2 watt, carbon resistor
47K ohm, 1/2 watt, carbon resistor
4. 7K ohm, 1 watt, carbon resistor
120K ohm, 1/2 watt, carbon resistor
2, 2K ohm, 1/2 watt, carbon resistor
470 ohm, 1/2 watt, carbon resistor
56K ohm, 1/2 watt, carbon resistor
4. 7K ohm, 1/2 watt, carbon resistor
10K ochm, 1/2 watt, carbon resistor
1 Meg ohm, 1/2 watt, carbon resistor
470K ohm, 1/2 watt, carbon resistor
100K ohm, 1/2 watt, carbon resistor
1K ohm, 1/2 watt, carbon resistor
1K ohm, 1/2 watt, carbon resistor
120K ohm, 1/2 watt, carbon resistor

" 2.2 Meg ohm, 1/2 watt, carbon resistor

56K ohm, 1/2 watt, carbon resistor
56K ohm, 1/2 watt, carbon resistor
4.7 Meg ohm, 1/2 watt, carbon resistor
4.7 Meg ohm, 1/2 watt, carbon resistor
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LOCATION

D2

B5

Cc7

C7

D10

Cl1
Fig. 14a

c9
B10
C9
C9
C10
c10
c10
c1l
C9
c9
C9
D9
cs
D9
D9
D4
D4
D3

E5 and Fig. 15c¢

D3

D2

D2

D2

D2

Cc2

Cc2

‘Cb

Cé

Cé

C5

C5
E?7 and Fig.

Cé
E7 and Fig.
E6 and Fig.
E7 and Fig,

15¢

15¢
15¢
15¢



PART NUMBER DESCRIPTION LOCATION

R-37 330K ohm, 1/2 watt, carbon resistor E7 and Fig. 15c¢
R-38 56K ohm, 1 watt, carbon resistor Cé
-R-39 5K ohm, wire wound potentiometer Dé

R-40 1K ohm, 1 watt, carbon resistor Cc7

R-41 2.2 Meg ohm, 1/2 watt, carbon resistor ES8 and Fig. 15c¢
R-42 3.3K ohm, 1/2 watt, carbon resistor Eé and Fig., 15¢
R-43 47K ohm, 2 watt, carbon resistor E6 and Fig. 15c¢
R-44 15K ohm, 1 watt, carbon resistor E8 and Fig. 15c
R-45 - 270K ohm, 1 watt, carbon resistor E8 and Fig. 15¢
R-46 100K ohm, 1/2 watt, carbon resistor D10

R-47 470K ohm, 1/2 watt, carbon resistor D10

R-48 1K ohm, 1/2 watt, carbon resistor D10

R-49 150K ohm, 1/2 watt, carbon resistor D10

K-5D 2.X% owrr, 1/2 wani, carbon resistor - Did

R-51 1K ohm, carbon potentiometer, linear taper Fig. l4a
R-52 47 ohm, 1/2 watt, carbon resistor D10

R.53 1K ohm, 1/2 watt, carbon resistor E8 and Fig. 15¢
R-54toR-60 Not Used ’

L-1 Coil, RF, slug tuned D1

IF Trans-1 4.7 Mc, IF transformer . Fig, l4a
RFC-1 RF choke, 3 mh, screw mount E9 and Fig. 15c
RFC-11 RF choke, 3 mh, lead mount E3 .

V-1 Tube, 12AT7 Fig. 14a
V-2 Tube, 12AT7 ' Fig. 14a
V-3 Tube, 6BAYT Fig. l4a
V-4 Tube, 12AT7 Fig. 14a

V-5 Tube, 12AT7 Fig. 14a

V-6 Tube, 6ALS Fig. l4a
V-7 Tube, 12AT7 Fig. l4a
V-8 Tube, 12AT7 Fig. l4a
v-9 Tube, 6ALS Fig. l4a
M-1 Meter, 0-200 ma., Front Panel
J-1 Jack, microphone input Cl1

J-2 Jack, phone patch input Cl1

J-3 Jack, test input (o)

J-4 Jack, exciter output Cl1

S0-1 Receptacle, control and power A9

SwW-1 Switch, sideband selection D4
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r- PART NUMBER

C-1la
C-2a
C-3a
C-4a
‘i C-5a
C-6a
C-Ta
C-8a
v C-9a
C-10a
C-lla
C-12a

L-la

T-1la
T-2a

DESCRIPTION

Crystal, 413.0 Kc, carrier

Crystal, 4287. 00 Mc, USB conversion
Crystal, 5113. 00 Mc, LSB conversion
Crystal, 410.0 Kc, filter

Crystal, 410, 0 Kc, filter

Crystal, 412.5 Kc, filter

Crystal, 412.5 Kc, filter

Crystal, 413.4 Kc, shunt

Crystal, 413.8 Kc, shunt

Filter Unit

The XF-1 filter unit components are listed
below and all references to location are to
Figure 15b unless otherwise noted.

500 mmf, NPO, Dur-Mica ‘condenser

500 mmf, NPO, Dur-Mica condenser

500 mmf, NPQO, Dur-Mica condenser

500 mmf, NPO, Dur-Mica condenaser

.5 to 5.0 mm{, tubular, trimmer condenser
1. 0 mmf, NPO, tubular, ceramic condenser
50 mm{, NPO, tubular, ceramic condenser

.5 to 5.0 mmf, tubular, trimmer condenser
500 mmf, NPO, Dur-Mica condenser

500 mmf, NPO, Dur-Mica condenser

250 mmf, NPO, Dur-Mica condenser

1. 0 mmf, NPO, tubular, ceramic condenser
IF coil, filter coupling

Filter input IF transformer
Filter output IF transformer
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LOCATION

Fig. l4a
Fig. l4a
Fig. 14a
Fig. l4a
Fig. 14a
Fig. l4a
Fig., l4a
Fig. 14a
Fig., 14a

Fig. 15a,b

Part of T-1a
Part of T-la
Part of T-1a
Part of T-la

Part of T-2a
Part of T-2a

Part of T-2a



V.F.O. Section

All locations of parts in the VFO Section are referred to Figure 13 unless otherwise noted,
Voltage rating on all condensers 500 VDC unless otherwise noted,

PART NUMBER DESCRIPTION LOCATION

C-50 N.P.O, condenser, value selected during C9
calibration

C-51 25 mmf N750 ceramicon condenser B9
C-52 5-20 mmf variable air condenser B8
C-53 500 mmf, NPO Durmica condenser C9
C-5h4 . 0011 mf, silver mica condenser D10
C-55 . . 0011 mf, silver mica condenser Cl0
C-56 . 025 mf, ceramic disc condenser Fl0
C-57 . 001 mf, ceramic disc condenser F8
C-58 .01 mf, ceramic disc condenser E9
C-59 . 001 mf, ceramic disc condenser F5
C-60 . 005 mf, ceramic disc condenser C4
C-61 . 001 mf, ceramic disc condenser E3
C-62 5-30 mmf, ceramic trimmer condenser D3
C-63 200 mmf, NPO Durmica condenser D3
C-64 . 025 mf, ceramic disc condenser D4
C-65 50 mm{, variable air condenser Cc2
C-66 50 mmf, variable air condenser E2
C-67 200 mmf, NPO Durmica condenser E3
C-68 5-30 mmf, ceramic trimmer condenser E3 .

) C-69 .01 mf, ceramic disc condenser G3.
C-70 . 001 mf, ceramic disc condenser G3 ..
C-71 .01 mf, ceramic disc condenser G4
C-72 .01 mf, ceramic disc condenser D8
C-73 + 01 mf, ceramic disc condenser E5
C-74 .01 mf, ceramic disc condenser F4
C-75 . 005 mf, ceramic disc condenser F5
C-76 . 005 mf, ceramic disc condenser C4
C-77 . 01 mf, ceramic disc condenser Flo
C-148 .01 mf, ceramic disc condenser Fl0
C-149 . 01 mf, ceramic disc condenser F9
C-150 . 025 mf, ceramic disc condenser Cé
C-151 100 mmif, N750, Tubular ceramic condenser E5
C-152 .01 mf, ceramic disc condenser El0
C-153 . 025 mf, ceramic disc condenser E1l0
R-61 220K ohm, 1/2 watt, carbon resistor D9
R-62 270 ohm, 1 watt, carbon resistor Clo
R-63 120K ohm, 1/2 watt, carbon resistor D5
R-64 100 ohm, 1/2 watt, carbon resistor D4
R-65 100 ohm, 1/2 watt, carbon resistor D4
R-6b 390 ohm, 1/2 watt, carbon resistor E4

-38-



- -

PART NUMBER

R-67
R-68
R-69
R-70
R-71

RFC-2
RFC-3
RFC-4
RFC-12
RFC-13

L-2
L-3
L-4
L-5

J-5
J-6

PL-2

I-1
1-2

V-10
V-11
v-12

LPF

DESCRIPTION

120K ohm, 1/2 watt, carbon resistor
10K ohm, 1/2 watt, carbon resistor
100 ohm, 1/2 watt, carbon resistor
150 ohm, 1/2 watt, carbon resistor

1. 2K ohm, 2 watt, carbon resistor

3 mh, RF choke
3 mh, RF choke
3 mh, RF choke
3 mh, RF choke
Special filament choke

Linear VFO coil, special
VFO trimming 'coil

Variable IF input coil
Variable IF output coil

Signal input jack
Signal output jack

Power plug, 4 prong

#44 pilot lamp
#44 pilot lamp

Tube, 6AKS6
Tube, 12AT7
Tube, 6AU6

Low pass filter, 1300 Kc cutoff
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LOCATION

c4
B5
F4
F5
E10

D10
F9
G4
Flo0
E10

Eé
D8
D3
E3

F3
F2

Not Shown

. Figure 12
-Figure 12

Figure 12
Figure 12

Figure 12

Figure 12



Power Supply Section

All locations of parts in the Power Supply Section are referred to Figure 11 unless

otherwise noted, Voltage rating onall condensers 500 VDC unless otherwise noted,

PART NUMBER

c-78
c-79
C-80
c-81
c-82
C-83
C-84
C-85
Cc-86
c-87
C-88
C-89
C-90
c-91
c-92
C-93
C-94
C-95
C-96
Cc-97
C-98
C-99
C-100
C-101
Cc-102
C-103
C-104
C-105
C-106
C-107
c-108
C-109
C-110
C-111

C-112
C-113
C-114

C-115
C-116
C-117

DESCRIPTION

100 mymf, tubular ceramic condenser
5-30 mmmf, ceramic trimmer condenser
33 mmf, NPO tubular ceramic condenser
39 mmf, NPO tubular ceramic condenser
100 mamf, tubular ceramic condenser

« 001 mf, ceramic disc con[:lenser

. 005 mf, ceramic disc condenser

« 005 mf, ceramic disc condenser

200 mmf, Durmica condenser

Not used

Not used )

100 mm{, tubular ceramic condenser

. 005 mf, ceramic disc condenser

. 001 mf, ceramic disc condenser

+ 001 mf, ceramic feedthru condenser

84 mmf, Durmica condenser

100 mmf, Durmica condenser

50 mmf, NPO tubular ceramic condenser
33 mmf, NPO tubular ceramic condenser
.01 mf, ceramic disc condenser

50 mmf, NPO tubular ceramic condenser
25 mmf, NPO tubular ceramic condenser
18 mm{f, NPO tubular ceramic condenser
33 mmmi{, NPO tubular ceramic condenser
100 mm{, APC variable condenser

15 mm{, NPO tubular ceramic condenser
3 mmf, NPO tubular ceramic condenser
5-30 mmf, ceramic trimmer condenser

. 025 mf, ceramic disc condenser

. 01 mf, ceramic disc condenser

. 01 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 003 mf, 2Kv, ceramic disc condenser

500 mmi, 12.5 Kv, molded ceramic
condenser

200 mmf, variable air condenser
1. 0 mm{, NPO tubular ceramic condenser

100 mmf (2X50), NPO large ceramic
button condenser

. 025 mf, ceramic disc condenser
3x450 mmf, variable air condenser

1 mf, 500V, oil condenser
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LOCATION

D9
C7
E6
D6
E4
C4
E3
C17
Dé

Eé6
F7
D8
D7
Al0
A9
B9
B10
F9
Ao
Al0
B1lO
Cl0
D13
D13
Figure 10
D12
Cs8
C1l0
D12
Fl2
F13
Figure 10

Figure 10
Figure 10
Figure 10

F9
Figure 10
Figure 16-A4
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PART NUMBER

C-118
C-119
C-120
Cc-121
Cc-122
C-123
C-124
C-125
- C-126
C-127
C-128
C-129
C-130
C-131
C-132,133
C-134
C-135
C-136
C-137
C-138
C-139
C-140
C-141
C-142
C-143
C-144
C-145
C-146
C-147
C-152
C-153

R-75
R-76
R-77
R-78
R-79
R-80
R-81
R-82
R-83
R-84
R-85
R-86
R-87

DESCRIPTION

+ 01 mf, ceramic disc condenser

50 mf, 50V, electrolytic bathtub

.01 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser

. 003 mf, 2 Kv, ceramic disc condenser

« 025 mf, ceramic disc condenser

Special ceramic coupling condenser

« 01 mf, ceramic disc condenser

« 005 mf, ceramic disc condenser

. 005 m{, ceramic disc condenser

. 003 mf, 2Kv, ceramic disc condenser

. 003 mf, 2Kv, ceramic disc condenser

16 mf, 450V, tubular electrolytic condenser
10 mf, 1000V, oil condenser

2x40 mfd, 450V, electrolytic condenser

« 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

« 005 mf, ceramic disc condenser

15 mf, 150V, electrolytic bathtub condenser
« 5 mf, 100V, tubular paper condenser

« 005 mf, ceramic disc condenser

16 mf, 450V, tubular electrolytic condenser
. 025 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser

. 025 mf, ceramic disc condenser

. 005 mf, ceramic disc condenser

39 mmf, Durmica condenser

200 mm{, Durmica condenser

50 mmi, NPO tubular ceramic condenser

. 025 mf, ceramic disc condenser

5.6K ohm, 1/2 watt, carbon resistor
390 ohm, 1/2 watt, carbon resistor
120K ohm, 1/2 watt, carbon resistor
22K ohm, 1/2 watt, carbon resistor
270 ohm, 1/2 watt, carbon resistor
Not used

680 ohm, 1/2 watt, carbon resistor
10K ohm, 1/2 watt, carbon resistor
100K ohm, 1/2 watt, carbon resistor
1K ohm, 1/2 watt, carbon resistor
1K ohm, 1/2 watt, carbon resistor
15K ohm, 1/2 watt, carbon resistor
47 ohm, 1/2 watt, carbon resistor

-41-

LOCATION

Figure 16-F5
Figure 16-C2
Figure 16-D7
Figure 16-D5
Figure 16-A3
Figure 16-Cé
Figure 16-A7
Figure 16-C7
Figure 16-E7
Figure 16-B5

L2

L3

J12
Figure 10
Figure 10

E5

E4

E8

D10

olo0

o8

D17

H12

E13

F12

F13

D4

Ccs8

Cclo

C17

El2

Eé6
F7
E3
E4
E4

D7
F7
F7
D7
E9
C10
Fll



PART NUMBER

R-88
R-89
R-90
R-91
R-92
R-93
R-94
R-95
-R-96
R-97
R-98
R-99
R-100
R-101
R-102
R-103
R-104
R-105
R-106
R-107
R-108
R-109
R-110
R-111
R-112
R-113
R-114
R-115
R-116
R-117
R-118
R-119
R-120
R-121
R-122
R-123
R-124
R-125

DESCRIPTION

470K ohm, 1/2 watt, carbon resistor
150K ohm, 1/2 watt, carbon resistor
470K ohm, 1/2 watt, carbon resistor
120 ohm, 1/2 watt, carbon resistor

1K ohm, 1/2 watt, carbon resistor
820K ohm, 1 watt, carbon resistor

2.2 Meg ohm, 1/2 watt, carbon resistor
2.2 Meg ohm, 1/2 watt, carbon resistor
2.2 Meg ohm, 1/2 watt, carbon resistor
1 Meg ohm, 1/2 watt, carbon resistor
2K ohm, 5 watt, wire wound resistor
470K ohm, 5 watt, carbon resistor

25K ohm, 50 watt, wire wound resistor
33K ohm, 25 watt, wire wound resistor
1 Meg ohm potentiometer, linear taper
2,2 Meg ohm, 1/2 watt, carbon resistor
10K ohm, wirewound potentiometer
470K ohm, 1/2 watt, carbon resistor
56K ohm, 1 watt, carbon resistor

82K ohm, 1/2 watt, carbon resistor
47K ohm, 1/2 watt, carbon resistor

10K ohm, 2 watt, carbon resistor

1. 2K ohm, 2 watt, carbon resistor

1 Meg ohm potentiometer, linear taper
3K ohm, 25 watt, wire wound resistor
2K ohm, 5 watt, wire wound resistor
100K ohm potentiometer, linear taper
680 ohm, 1/2 watt, carbon resistor

82K ohm, 1 watt, carbon resistor

33K ohm, 1/2 watt, carbon resistor
18K ohm, 1 watt, carbon resistor

6. 8K ohm, 1/2 watt, carbon resistor
15K ohm, 1/2 watt, carbon resistor
6.8K ohm, 1/2 watt, carbon resistor
10K ohm, 1/2 watt, carbon resistor
2.2K ohm, 1/2 watt, carbon resistor
56K ohm, 1/2 watt, carbon resistor

10K ohm, 1/2 watt, carbon resistor

Crystal, 9.500 Mc, 80 meter
Crystal, 13. 000 Mc, 40 meter
Crystal, 20,000 Mc, 20 meter
Crystal, 27.000 Mc, 15 meter
Crystal, 32,900 Mc, 11 meter
Crystal, 34.000 Mc, 10A meter
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LOCATION

Figure 16-Dé
Figure 16-Eé
Figure.l6-F6
Figure 16-D4
Figure 16-C3
Figure 16-D5
Figure 16-B3
Figure 16-B4
Figure 16-C5
Figure 16-A3

J14

L3
Figure 10

J4

J18

Cl1

E2

o7

o)

o7

o8

F10

J14

.L18

32

G3
Figure 16-E4

Fé

E8

Fé

D8

Ab

Ab

Al

Bé6

F7
Figure 16-Fé

D9

Figure 10
Figure 10—
Figure 10
Figure 10
Figure 10—
Figure 10~
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PART NUMBER

L-6
L-7
L-8
L-9
L-10

- L-11
L-12
L-13
L-14
L-15
L-16
L-17
L-18
L-19
L-20
L-21
L-22
L-23
L-24
L-25
L-26

F-1

RFC-£
RFC-6
RFC-7
RFC-8
RFC-9
RFC-10
RFC-12

V-13
V-14
V-15
V-16
V-17
V-18
V-19
V-20
v-21
v-22

DESCRIPTION

Crystal, 34,500 Mc, 10B meter
Crystal, 35.000 Mc, 10C meter

Band Change Mixer Input Coil

20 meter crystal oscillator coil
15 meter crystal oscillator coil
11 meter crystal oscillator coil
10A meter crystal oscillator coil
10B meter crystal oscillator coil
10C meter crystal oscillator coil
80 meter mixer plate coil

40 mete~ mixer plate coil

20 meter mixer plate coil

15 meter mixer plate coil

11 meter mixer plate coil

10A meter mixer plate coil

10B meter mixer plate coil

10C meter mixer plate coil

80 meter driver plate coil

40 meter driver plate coil

20 meter driver plate coil

15 meter driver plate coil
11,10A,10B, 10C meter driver plate‘coil
Final amplifier plate tank coil

Fuse, 5 amp.

3 mh RF choke, ceramic base

3 mh RF choke, ceramic base

3 mh RF choke, ceramic base

3 mh RF choke, with pigtail leads
Medium power RF choke

3 mh RF choke, with pigtail leads
3 mh RF choke, with pigtail leads

Tube 12AT7
Tube 12AT7
Tube 12BY7A
Tube 5894
Tube OAZ
Tube OB2
Tube 6AU6
Tube 1CP1
Tube 5R4
Tube 5U4
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LOCATION

Figure 10 —
Figure 10—

Fé6
A4
A3
B4
B3
C4
C3
A7
A7
Ab
Bé
Bé6
B7
Cé
Cé
A9
Al0D
B9
B10
. C9
Figure 10

" M2

F4
D6
E9
C1l
Figure 10
Figure 10
Eé



PART NUMBER

J-7
Jj-8
J-9

CH-1
CH-2

RLY-1

Sw-2
SwW-3
SwW-4
SW-5

SP-1
SP-2

DESCRIPTION

Power supply chassis signal input jack
Coax output jack
Key jack

Choke, swinging, EC315
Choke, smoothing, EC329

Transformer, power, ET318
Transformer, audio, ET328A

Relay, 10000 ohm, 4PDT

Switch, multiple section, Band change
Switch, power, DPST toggle
Switch, control, special

Switch, function, special

Rectifier, selenium, 65 Ma
Rectifier, selenium, 65 Ma
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LOCATION

F7
B2
Cr7

Figure 9
Figure 9

Figure 10
H16

K16

Figure 9

K17
Figure 9
Figure 9

Figure 9
Figure 9
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_ FIGURE 13 .VFO CHASSIS, BOTTOM VIEW
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FIGURES 17, 18

CONNECTING PLUG and RF INDICATOR
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