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1. INTRODUCTION AND OPERATION
$B-34 TRANSCEIVER
1.1 INTRODUCTION TO SSB

The idea that an amplitude modulated signal was an indivisible whole prevailed
until the vear 1914, when it was established mathematically that a wave of

this type could be divided into a carrier and two equal sidebands which appear
above and below the carrier by an amount determined by the modulating frequency.
A year later, the U.5. Naval Radio Station in Arlinton, Virginia, began con-
ducting experiments employing an antenna tuned to pass one sideband and
attenuate the other., From these experiments, it was learned that one sideband
alone contained all the elements necessary for voice transmission. In the
vears following this discovery, $5B progressed sltowly. World War ! contri-
buted much te the advancement of electronic technology, and conseguently $SB
circuit requirements, such as the mechanical ¥ilter, became practical and
economical. Continued advances have refined technigues to the point where $58.
has become a dominant mode of radic communication.

To provide the same coverage as an AM system, an SSB transmitter requires a
substantially smaller power rating. This may be seen by a comparison of the
power distribution between a 100% modulated AM wave and & single sideband

transmission. In a standard AM transmitter with 100 watis of carrier power,
each sideband will contain 25 watts. The total power required for this type of
transmission will be the sum of the upper and lower sidebands, {25 watts USB

and 25 watts LSB)}, plus the carrier {(100W) equalling 150 watts peak power.
Since only one sideband Is needed to convey the intelligence of the signal, a
25 watt single sideband signal transmitted alone will provide the same coverage
as the 150 watt system. In SSB eguipment, we are able to transmit only one
sideband and we can realize a greaf saving in size, weight and cost of the
transmitting equipment. Another practical advantage of $83 is conservation of
the frequency spectrum. This method of transmission has demonstrated the
sbility to double the number of voice channels within a given frequency range
as compared to conventional A.M.

T A0 ; SsSB

! L CARRIER

éé

O

..
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3&E9% 3900 2801 3889 3900 3201
T.1.1 Comparison of AM and SSB Spectra

A final consideration is the elimination of carrier heterodyning so freguently
found in standard AM transmissions.
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1.2 $8-34 TRANSCEIVER SPECIFICATIONS

Type of Emission: Single sideband, suppressed carrier, upper
or lower sideband selectable from front panel
Frequency Range: 3.775 ~ 4.025 me, 7.05 « 7.3 mc, 1ALl - 14.35 mc,
21.25 = 21,45 mc
Power {onsumption: 117 VAL ~ receive 35 watts

« transmit (single tone} 165 watts
12 VDC - receive, XMTR switch off, 0.6 amps
- receive, XMTR switch on, 3.6 amps
- transmit (single tone} 1k amps
Power Qutput (PEP): 80, L0, 20 meters: 60 watts minimum
15 meters: 50 watts minimum

Carrier Suppression: 50 db

Unwanted Sideband Suppression: L0 db at 300 cycles

Distortion Products: Down at least 2% db

Spurious Responses: Down at least 40 db

Antenna Output impedance: 40 - 100 ohms, unbalanced, VSWR not to
exceed 2:1

Sensitivity: Less than 1| microvoit for 10 db signal-to-
noise ratio, all bhands

Selectivity: 2.1 ke at & db down, 4.5 kc at 60 db, both
transmit and receive

Audio Qutput: 2.0 watts at 10% distortion, 3 watts maximum

Dimensions: 5 high, 11 1/8" wide, 9 1/2% deep

Weight: Approximately 18 pounds

.21

The SB-34 is a complete, self-contained $5B transceiver for operation on four
amateur bands, 80-40-20-15 meters; requires only a microphone, antenna and
primary source of power.

This is advanced-design communications eqguipment using transistors throughout
to replace vacuum tubes with the exception of those in RF Driver and Final
Amplifier stages.

Through extensive application of solid-state elements, {eliminating vacuum tube
heaters) overall current drain is lowered, operation is cooler, life expectancy
longer. Performance is equal to, in many cases better than eguipment using
vacuum tubes. Exceptional selectivitfy is provided by a mechanical filter.

Bilateral amplifiers and mixers use common circuits both on transmit and receive
and operate by controlling direction of amplification. |In the SB~34 bilateral
stages are used to process both the transmit and the recelved signal. By using
this principle, we realize a saving in size and cost as well as eliminating
circuit duplication.
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1.3 CONTROL FUNETIONS

The various front-paneil controls and their functions are described in detail
in the following paragraphs. Make certain that vou understand the function
of each control before attempting to operate the transceiver. Detailed in-
structions are given for tuning the transmitter. The design of the unit is
such that when the transmitter is properly tuned, the receiving portion of
the set is also properly aligned to the frequency in use.

1.3.1 Volume fontrol. The power ON/OFF switch and volume control functions
are compined on a single control knob located at the lower left corner of the
front panel.

A unique AGC system is incorporated in the $B-34, As the volume control is
advanced, strong AGL action occurs as the set reaches normal room volume.

From this point on, the volume remains substantially constant until the control
is about three-guarters advanced. Beyond this point, the volume rises rapidly
until full audio output is obtained with the control fully clockwise. For
home use, the volume control is normally operated in the first half of its
renge. With mobile operation, where more audio output is usually required,

the control is advanced into the second haif of its range. Keeping the volume
control at a low, but comfortable, level will reduce the "pumping’ action that
may occur on $SB signais.

1.3.2 Tuning Knob. The large knob directly below the dial window controls
the actual frequency of operation after the desired band has been selected.
A& dual-speed reduction drive is incorporated to provide a siow tuning rate
and, at the same time, to cover the entire band rapidly. In operation, the
knob is turned to the desired portion of the frequency band and slightly
past the desired frequency. When the knob rotation is reversed, the vernier
action is increased by six for one complete revolution. Further rotation
again engages the guick drive action.

1.3.3 Hicrophone Connector. The microphone jack is located at the lower
center of the panel. 1he jack accepts a type PL-68 {small diameter) plug

with the microphone connected to the sleeve and the push-to-talk switch con-
nected to the tip. The $B-34 Transceiver is designed to operate with a medium
or high-impedance dynamic microphone such as the Turner Model SR90D. Crystal
or ceramic microphones will give poor results unless an auxiliary preamplifier
is used, because of the very high impedance of the microphone and the fow
impedance transistor microphone amplifier., In addition, the rising character-
istic of this type of microphone combined with the narrow bandpass of the
mechanical filter employed in the SB-34 produces a somewhat unpleasant sound
to the average voice. Carbon microphones will operate only if external pro-
visions are made for supplying them with operating current.

1.3.4 Bandswitch. The bandswitching and exciter tuning functions are com-
bined in a single knob located just beiow the meter. With the knob indication
fully clockwise, the transceiver is set for 80 meters, and the front end of
the receiver is peaked by rotating the knob through the arc labelled '80",
Correct tuning is indicated by a sharp rise in background noise similar to
that obtained with the “antenna tuning' control on a conventional recelver.

To change to 4C meters, the knob is rotated counter-clockwise beyond the

80 meter arc. A click will be heard between the 80 and 40 meter arcs. This
is the bandswitch changing to the 40 meter position. Tuning is again per-
formed by rotating the knob within the 40 meter arc for & sharp rise in noise.
This is progressively repeated for operation on the 20 and 15 meter bands.

-
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Do

A stop is provided at the extreme counter-clockwise end of rotation past the
i5 meter arc. Do not attempt to move the knob past this stop. Damage may
result, and the knob may slip and cause loss of calibration.

1.3,5 Pitch Control. The pitch control, located to the right of the voiume
control, provides a means for tuning the receiver frequency sltightly to either
side of the transmitting frequency. Thus, it is possible to set the pitch

of the voice you are receiving to the most readable point without affecting
your transmitting frequency.

1.3.6 Dial Correct. The dial correct knob, located to the right of the dial
window, is used to adjust for any error in dial catibration. |f an accurate
calibration signal is not available, the correct knob should be left in the
mid-peosition. An accessory 100 k¢ calibrator unit is available for accurately
setting the dial. Alternately, the dial can be corrected on a signal of

known accuracy. The use of other amateur signals for this purpose is, in
general, not advisable.

1.3.7 USB/LSB Switch. This switch sets the transceiver to receive and frans-
mit on either the upper sideband or the lower sideband. In general, it is
common practice to use lower sideband on 80 and 40 meter band frequencies,

and upper sideband on 20 and 15 meter frequencies. However, oc¢casionally you
will find exceptions. |f the signal cannot be made intelligible by any amount
of tuning, it is probably transmitting the sideband opposite to that which is
selected on the USB/LSB switch. Changing the position of this switch does

not disturb the dial calibration and no retuning is required.

1.3.8 CAL Switch. This switch controls the 100 ke calibrator accessory unit.
Moving the switch up to the ON position inserts a beat signal every 100 kc
on all bands.

1.3.9 XMIR Switch, With this switch in the lower position, the fransmitter
tube heaters and the high-voltage supply are turned off when the transceiver
is operating mobile, This reduces battery drain to 0.6 amps and thus permits
long periods of listening without fear of excessive battery drain. JOperating
the switch to the ON peosition actuates the high-voltage suppliy and the tube
heaters., An audible hum from the buiit-in DC power supply transformer will
be evident with the switch in the ON position; however, the hum level is low
and will not interfere with the reception of a signal in the normal mobiie
environment. After a 30-second warm-up period, the transmitter is ready for
operation, The XMTR switch operates only when the set is powered from a 12-
voit DC battery; it does not function with 117-volt AC operation. With 117
volts AC, the heaters and high voltage supply are energized at all times.

1.3.10 PA TUNE. The PA TUNE control is intended primarily for loading the

transmitter to the antenna. However, for maximum receiver sensitivity, it
must be set to the point which is correct for transmitting. |1f the transg-
mitter section is not being operated, adjust the PA TUNE control for maximum
receiver volume with the PA LOAD capacitor sef at one turn back from maximum
clockwise position.
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1.4 TRANSMITTER TUNEUP
NOTE

Improper transmitter tuning can result in serious distortion
and possibly operation cutside the band. |Improper adjustment
of the MIC GAIN control can cause “flat-topping’ and the gen-
eration of splatter and other spurious emissions. Make certaln
you understand the following instructions thoroughly before
attempting to operate the transmitter.

Transmitter tuneup consists of adiusting the exciter, loading the power
amplifier to the antenna, and setting the microphone gain control for opti-
mum power output without distortion.

1.4.1 Power Amplifier and Driver Tuning. With the transceiver turned on,
allow 30 seconds for warm-up of the transmitfter tubes. Make certain a
sultable 52 ohm dummy load Is connected. Set the contreols as follows:

1. TUNE-OPER -- To QPER

2. DIAL CORRECT -- Lenter of range

3. PITCH -~ OfF

4, METER -- lp {in this function meter indicates PA plate
current x 100 ma (§-500 ma).

5. BAND SELECTOR ~- To desired band.

6. TUNING KNOB -~ To desired freguency.

7. PA TUNE ~~ Ful! counter-clockwise {max. capacity).

8. PA LOAD -- Full counter-clockwise {max. capacity).

9. MIC GAIN -- Full counter-~clockwise (min. gain).

1.4.1.7 Adjust the bandselector knob within the arc of the band selected
for maximum receiver noise.

]‘Q‘L;E. Set the TUNE-GPER switch to the TUNE position. The receiver will
Hagulet'! and the meter will indicate PA plate current,

f 1.5.1.3 CLarefully re-adiust the band selector knob for maximum meter indica-
tion. This will occur at a setting very close to that which produced maximum
receiver noise. One or more peaks may be evident if the band selector knob
is tuned through the entire arc, but the correct setting will always be near
the point of maximum receiver noise, and will always produce a much higher

‘meter reading.

1.5.1.4 Turn the PA TUNE contrel clockwise until a sharp dip in meter in-
dication occurs.

1.4, 1.5 Set meter switch to ANT. In this fupnction, the meter measures vol-
tage across the load and the ampiitude of the readings will be dependent _
on the actual load impedance. The meter, therefore, should be used only as
an indicator of optimum transmitter tuning into the particular load.

1.4.1.6 Turn the PA LDAD control clockwise for maximum (peak) meter reading.
NOTE: The PA LOAD control is a mica compression trimmer. This control rotates
at least four full turns to go from minimum to maximum capaclity.

e

Dow s oaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

1.4.1.7 Re-adjust PA TUNE control for maximum {(peak) meter reading.

1.4.1.8 Repeat steps 1.4.1.6 and 1.4.1.7 until the meter reads maximum
possible, with final adjustment being the PA TUNE control.

1.4.1.9 Return the tune-oper. switch to the oper. position.
1.4.1.10  Connect microphone or two tone signal and key the transmitter.
The ANT reading should be zeroc with nco modulation or with mic gain fully

CCW and the reading should be approximately the same as was obtained in the
TUNE mode when heavy modulation is applied with mic gain fully clockwise.
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2. THEQRY OF OPERATION
BASIC TRANSCEIVER OPERATION

2.1.0 (Refer to Block Diagram}. In the transmit mode, an audio signal from
the microphone is amplified by microphone amplifier Q-4 and applied to the
balanced modulator., The double sideband suppressed carrier output of the
balanced modulator is imprassed across T-2 and amplified by 0~5. Q-6 is
biased of f in transmit and therefore does not interfere with the ampiifier
operation. The mechanical filter, upon receiving the amplified double side-
band signal from Q-5, passes the lower sideband frequency (456.38 minus the
modulating frequency) and suppresses the upper sideband frequency (456.38 plus
the modulating frequency}. |In the USB mode, the signal appearing at the output
of the filter is subtractively mixed at CR~9 with an injection of 2738.28 ke
from T-5 to produce a resultant frequency of 2281.9 ke plus the modulating
frequency. In the LS5B mode, the filter output is additively mixed at CR-9
with an injection of 1825.25 ke from T-5 to produce a resultant frequency of
2281.9 k¢ minus the modulating frequency.

The 2281.9 kc upper or lower sideband output from T-3 is applied to the VFD
transmit mixer Q-7. Q-8 is cut off as it is not being used. Also applied

to Q-7 is the V¥FO oscillator injection, tunable from 5456.9 ko to 5706.9 ke,

The injection serves to translate the incoming signal to a range variable

from 3175 kc to 3425 kc¢. This range of freguencies is then passed to the high
freguency mixer -9, which converts the signal, by means of appropriate oscilla~
tor injection, to the final operating frequency. The signal is then applied

to the grid of ¥-1 driver which, in turn, drives the final power amplifiers.

The power amplifier output is then matched to the transmission line and antenna
by means of the pi network,

2.Y.1 Receive Function, With the microphone buttor released, a signal from
the antenna is loosely coupled from the transmitter pi-section net to the top
of L=3. Diodes ¢R-1h and CR~15, across L-3 conduct only when extremely strong
signals are present and do not otherwise affect the circuit., The signal at
L-3 is coupied to the emitter of Q-11 which operates as a common-base amplifier.
The amplified signal from Q=11 is applied to high-freguency mixer Q-10 through
L-2. With injection from §~19, this stage converts the signal to a frequency
within the range 3175-3425 ke, The converted signal is then mixed by Q-8 to
2281.9 ke with injection from the VFO Q-14 and Q~15. The converted signal is
finally mixed by diode CR~9 to the 456.38 reference frequency in a manner
exactly opposite to that described for this stage during the transmit function,
Qutput from the filter is then amplified by Q-6 and coupled through T-2 to the
balanced modulator CR~4/CR-7.

With injection from the carrier oscillator, the balanced modulator now functions
as & detector, and produces an audio output which is applied to the base of (-2.
Gutput is taken from the collector and coupled to audic driver ¢-~1. This stage,
in turn, drives the audio power ampiifier Q-20 which increases the signal to
speaker level,
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2.2 Keving Circuit, The operation of the Electronic Keving Circuit used
in the $B-34 may be understood by referring to the following diagram.

(i)-}*EE

2.2.1 Keying Circult

»

R Z
3 AAA—

R76 Vi
R75
t
- 70V
C 63J_
R77 MICROPHONE
}; CONTACTS

The base of Q-16 is coupled through a current limiting resistor to the cathode
of ¥-1, In the receive mode, V-1 is cut off and the cathode is at ground
potential. This causes Q~16 to be reverse - biased and no current flows through
the transistor. With Q-16 cut off, its collector potential is +12 volts. This
positive voltage is supplied to control line A and also to the base of Q-17
causing Q-17 to conduct to saturation. Under this condition, the collector and
control line B are at ground potential and the voitage regquirements of the re~
ceive circuits are satisfied.

in the transmit mode, with the microphone button pressed, the bias on V-1l

is removed and the tube conducts. The cathode potential rises to +6 volts and
with this voltage appliied to the base, Q-16 conducts to saturation. Control
line A and the base of Q~17 are now at ground potential and the collector of
O~17 is +12 volts.
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2.3 Balanced Modulator. The function of the balanced modulator is to mix
a carrier freguency with audio input signals and to suppress the injected
carrier to the point where it does neot appear in the output signal.

The balanced moduiator produces two output freguencies equal to the carrier
frequency plus the modulating frequency and the carrier frequency minus the
modulating frequency. The carrier is suppressed by amplitude and phase can-

cellation,.
2.3.Y Balanced Modulator T 2
. 4
CRZ c23
R 26 ;f
AUDIO .
. R25 R27
— Qm..,_l -
c17 coz '“““g cral =
. A~  R28 o
1 2 ;
- ‘Lﬁ5638KC

With no modulation applied to the bridge, no signal appears across T-2. The
456.38 ke signal from oscillator G-12 is injected into the bridge through
£-22 blocking capacitor to the center arm of R-25. Injection voltage is 1

toe 1.5 volts ems for proper operation. The common point of CR-Z and CR-3 is
grounded directly,. The common point of CR-1 and CR-4 is grounded at the
carrier freguency by C~17. On positive half cycles of carrier, CR-Z and CR-4
conduct and current flows through them in a loop which includes the resistive
arm across the ring and its common ground return. Assuming CR-2 and CR-4
have forward resistance, & small voltage would appear at both sides of the
primary of T-2. These voltages are matched in amplitude by R-25 and in phase
by €-23, so that when they arrive at T-2 they are cancelled.

On the negative half-cycle, CR~1 and CR-3 conduct while the other diodes are
turned off. CLancellation of residual carrier takes place as before.

When an audio signal {controlled by the microphone gain pot and amplified by
Q-4) is applied to the modulator, it unbalances the circuit by biasing the
diodes in one path, depending on the instantanecus pelarity of the audio, and
some R-F will appear at the output. The R-F appearing at T-2 will be a double
sideband, suppressed carrier signal.

In the receive mode, the process is reversed and the balanced modulator functic
as an audio defector.
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2.4 Theory of Operation-Bilateral Circuit-456 kc Amp. The operation of a
typical bilateral stage may be understood by referring to the following

diagram,
2.5.1 456 ke Amp
LINE A C LINE B
+RECEIVE S AGC A+TRAN5MVT
R3I R 36 ZRB?
T2
t | .
. §—o “
| __LCEB 3
T : R33 R38? T
- & ]
4 7+§2V BN

In the receive mode, the base bias resistor of Q-5 is returned to line A
{+receive} which carries a +12v potential. Under this condition, 0~5 is
reversed~biased and cannot conduct. The base bias resistor of (-6, how-
ever, is returned to line B {+transmit) which is essentially ground potential
and Q-6 is in conduction and able to amplify. Thus, a signal appearing at
the mechanical filter will be amplified and delivered to T-2.

in the transmit mode, witn the microphone button pressed, control line B is
positive and line A is near ground. Q-6 is cut off and Q-5 is in conduction.
Under this condition, a signal appearing at T-2 will be amplified and de-

livered to the mechanical filter.

In the SB-34, bilateral circuit configurations are also used in the VFO mixer
{Q~7 and Q-8), and the high frequency mixer {0~9 and Q-10). The same tuned
circuits are used for both transmitting and recelving and the various injec-
tion oscillators operate continuocusly supplying local oscillator signal to
the proper mixer stages.

2.5 Mechanical Filter. The purpose of the mechanical filter is to suppress
the unwanted upper sideband generated in the balanced modulator. This is
accomplished by placing the passband of the filter to one side of the center
frequency of the h56 k¢ amp. Refer to the following diagram.
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DIAGRAM OF FILTER SELECTIVITY

m

0
o
; & \
£ 20 ; » 456.33KC
- i/ "s‘l
< .
< 40
= ;‘"
L .
e
- “lTT
< g0

e d-3-2 =] |4+1+2+3+4
485KC

Notice that the freguency which is used as the reference (856.38 k¢) and all
frequencies above, appear outside the passband of the filter. The only fre-
quencies that are passed without attenuation, are those which appear between
the 6 db points on the curve.

Example: {f the modulating frequency. is a | ke tone, the output from the
balanced modulator will contain the upper and lower sideband fre-
quenclies - 455,38 ke and 457.38 ke. These freguencies are amplified
by the 456 ke amp and passed to the mechanical filter. The filter
will pass the lower sideband (A455.38) and reject the upper sideband
(457.38].

The filter always passes the lower sideband only and ts unaffected by the
position of the upper/lower switch.

2.6 Sideband Selection. {Refer to the following diagram)

Q-12 is a crystal controlled oscillator operating at 456.38 kc. Its output

is used for R-F injection to the balanced modulator and for sideband selection.
The signal is coupled through C-20 to doubler diode CR-8. Transformer T-4 is
tuned to twice the input freguency {2 x 456,38 = 912,76 ke). The output of
T-4 is then inductively coupled to the base of (-13 where the signal is then
either doubied or tripled depending on the position of the USB/LSB switch §-2.
With $-2 in the USB position, T-5 is resonant to 2738.2 ke, thus the 912.76 ke
applied to this stage will he tripled. With $-2 in the LSB position, {~32 and
£-33 are added to the tank lowering the resonant frequency to 1825.5 k¢, thus
doubling the input frequency.

Doubler/tripler transformer T-5 is connected in a ring with the mechanical
filter, mixer CR~9 and transformer T~3 which is tuned to 2281.9 kc. in transmit
with the mode selector in LSB, the output from T-5 is additively mixed with the
lower sideband output from the mechanical filter to produce a lower sideband
signal at 2281.9 ke, When the mode selector is in USB, the output from T-5 is
subtractively mixed with the lower sideband ocutput from the Filter to generate
an upper sideband signal still at 2281.9 k¢. Thus the mode selector, by ad-
justing T-5 to either double or triple, determines the mode of the sideband
signail.

In the receive mode, the preceeding frequency translation process is reversed.

-]2-
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2.7 VMFO Oscillator and Mixer. (Refer to the following diagram)

The variable frequency oscillator operates over a range of 5456.9 ke to
5706.9 kc. The oscillator is basically of colpitts design and is supplied
with a continuously regulated voltage in order to maintain stabiiity during
tine voltage changes. CR~11 varactor diode maintaing a constant parallel
capacitance across the tank when the voltage applied to the dicde remains
~constant; thereby providing frequency stability by means of voltage control.
Voitage differences between transmit and recelve are compensated by R-58
receiver zero adjust pot. R-58 effectively compensates for variation between
CR-12 and CR-13., When these diodes are balanced, the voltage appearing at
the varactor dicde will be the same in transmii or receive and the freguency
of the ¥F0 will remain the same. When the pitch switch is turned on, R-53
plitch control replaces the receiver zero adjust thereby allowing the operator
to change the receive frequency in relation to the transmitter frequency.
Drife resulting from temperature variation is minimized by temperature com-
pensating capacitor C~h9. The ocutput is coupled through C~4% to buffer Q=14
and then to the emitter of VFO mixers Q-7 and Q-8 through L-k.

In the transmit mode, (~7 is operating and combines the 2281.9 upper or lower
sideband signal from T-3 with the variable 5456.9 to 5706.9 kc output from

the VFO resulting in an output signal variable from 3175 ke to 3425 ke, Trans-
former T-6 is gang tuned with the VFC and thus is always tuned to the desired
frequency.

In the receive mode, 0~8 is operating and the preceeding process is reversed,
resulting in an output frequency of 2281.9 upper or lower sideband being
delivered to T-3.

—]ﬁt“
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2.8 High Frequency Oscillator, Mixer and Recelver R-F Amplifier. (Refer to
Following Diagram)

in transmit, the 3175 to 3425 ko sideband signal from Q-7 is applied to

high freauency mixer Q-9. Also applied to this mixer is an injection from

high freguency crystal oscillator Q~19. The frequency generated by this
oscillator may be 7200, 10475, 17525 or 24625 kc depending upon the position

of the bandswitch. Here again, the 3175-3425 ke incoming signal is subtrac-
tively mixed to produce the final output fregquency. Qutput from mixer 0~
appears across tuner coil L-2. The resonant frequency of L-2 is controlled

by a large variable capacitor and special slug which penetrates into the

coil by an amount depending upon the setting of the bandswitch. The large
variable capacitor Is mechanically linked to the bandswitch through a Geneva
movement so that rotating the capacitor shaft tunes the coil through a limited
range bracketing the selected operating band. Changing the bandswitch to the
next barmd tunes a limited range bracketing this band, etc. On 80 meters, the
stug s almost fully senetrated into the coil and the capacitor 1s near maximum
capacity. On 40 and 20 meters, the slug and capacitor are near mid-range, and
on 15 meters the siug is fully withdrawn and the capacitor s near minimum.

By this unique method of tuning the bandswitching, the Q and inductance/capaci-
tance ratio of L-2 and the variable capacitor are near opltimum on all bands,
and the resonant impedance remains essentially constant across the entire tuning
range. This tuning is ganged with, and duplicated in, antenna coil L-3 and
driver coil L-7 which results in exciter train tuning with only one control.

With the microphone button released, a signa! from the antenna is loosely
coupled from the transmitter pi-section net to the top of L-3. Diodes CR-14
and CR-15 across L-3 conduct only when extremely strong signals are present
and do not otherwise affect the circuit. The signal at L-3 is coupled to the
emitter of §~11 which operates as a common-base amplifier. The amplified
signal from Q-11 is applied to high~-frequency mixer (~10 through -2, With
injection from Q-19, this stage converts the signal to a freguency within the
range 3175-3425 kc. This converted signal is then passed to T~b and Q-8 VFO
mixer,

w‘fé_
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2.9 Power Amplifier Circuits. (Refer to the following diagram)

The single-sideband suppressed-carrier final output signal from L-2 is
applied to the grid of transmitter driver V-1 where it is ampiified, and
appears across L-7. A low-impedence winding on L-7 couples the signal to
the paralleled grids of power amplifier V-2 and V-3.

Neutralization of the power amplifier is accomplished by feeding back a
small amount of output through C~86 to the top of L-7 with the low impedance
winding providing the necessary phase reversal.

Final output from V-2 and V-3 is fed to a pirsection network consisting of
L~9 and the PA TUNE and PA LOAD capacitors. A section of the bandswitch ad-
justs the inductance of 1-9 to the correct value for each band, and also adds
fixed amounts of capacity to both the PA LDAD and PA TUNE capacitors on 80
maeters,

N
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2.10 AGC Operation. The volume contro!l sets the gain of the high-
frequency mixer, the 456 kc amplifier and, to a small extent, the first
audio amplifier, 0~2. Other signal stages operate at full gain except in
the presence of AGC action.

2.16.1 ABC (Circuit

AUDIO IN —
GAIN CONTROL TC Q6-QI0

g
R1E AGC TO Qll-Q6
TO Q2 @ NN ol 4 o
CR2
+ 12V —— - g
! \VOLUWE
| Ui +T X
- + T | T RoL

: RF amplifier Q=11 and |~F amplifier Q-6 are gain controlled by AGC amplifier
: Q-3. An audio signal appearing across the speaker terminal causes ¢-3 to
conduct heavily. The voltage at its collector is normally close to that of
the supply, +12 volts. When Q-3 conducts, however, the collector potential
falls rapidly and charges the 250 mfd cspacitor (connected between collector
and the 12 volts bus) to some value less than 12 volts. This AGC voltage is
connected to the emitters of the R-F amplifier and the 456 kc amplifier. As
the AGL voltage Falls toward ground potential, the gain of these stages is
reduced until the audio output is stabilized.

The AGEL action is proportioned such that the R-F amplifier becomes largetly
cut off in the presence of even moderate signals so that following stages

are protected from signal overload, |f the signal fades, causing the audio
output to drop, Q-3 conducts less and the 250 mfd capacitor sliowly discharges
towards the +12 volts potential, causing the stage gain to be restored as
necessary to maintain the audio level.

When the VOLUME control approaches the fully clockwise position, diode CR~1,
connected to the base ¢~3, begins to limit the amount of audio applied for AGC
action. With this occuring, more audic output is produced for a given amount
of AGC. Finally, with the volume control fully clockwise, the base of (~3 is
clamped off and full audioc output is produced.

Diode CR~2, In the collector of 0~3, conducts when the unit is switched to trans-
mit. This conduction charges the 250 mfd capacitor to the 12 volt potential

so that when the set is switched back to receive, full receiver gain is instantly
available.

wF
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2.1} Power Supply DC Operation. (Refer to diagram below)

The SB-34 contains a power supply designed to operate from either 117 volts
AC or 12 volts DC (negative ground). Inserting the appropriate power cord
into the rear-panel receptacle makes the necessary connections to operate
the supply in either mode.

With DC operation, transistor G-21 and Q-22 are connected as a common-emitter
power osciliator. Starting bias for this oscillator is obtained from a small
resistor and the heater current of driver tube V~1. All of the transmitter~
tube heaters and input voltage to the oscillator are applied through the XMTR
switch so that the receiver portion of the transceiver may be operated with
reduced power consumption. A high-voltage winding of ¥-7 is connected to a
voltage tripler circuit CR-17, CR-18 and CR-19 to supply approximately +450
voits to the transmitter tubes and +150 volts to the screen grids of V-2 and
¥~3. Another small secondary winding is half-wave rectified by CR-20 to
supply negative bias te the transmilter tubes.

+12V IN T-7 CB9 CR19
H | — —DF
2| { i
_—_— N V;J\ cri7] 4500
) CRI& C70 R&2

{n
EATER < o
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N
, |
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2.11.1 Power Supply AC Operation. {Refer to diagram below)

With 117velt AC operation, T-7 is energized by a second primary winding.

The feedback and collector windings of the transformer are connecied essen-
tially in series and full-wave rectification by the collector-base diodes

of Q-21 and Q~22 provides a high-current +12 volts output. This voltage is
used to operate the transistorized stages and operate the transmitter tube
heaters. The high-volitage and bias circuits operate as described in DC
operation {2,11}. The XMTR switch, in this mode of operation is not connected;
the transmitter tube heaters are energized at ali trimes.

55 T 7 C69 CRIO
e e B+
% 450V
HO OV AC N - CRI7 CRIB crol  maz
£ i% ( 'ir r Y iy h
A L
S oy =
1 . ¢ s B+I50V
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2.12 Voltage Regulator. (Refer to diagram below)

A special regulator circuit is provided to stabilize the voltage to the
VFO, O-14 and Q-15. Regulator Q-18 operates as & shunt regulator across
the +12 volt bus to provide an output of +7.0 volits, The voltage to the
hase of 0~18 is determined by the current flow through zener diode CR-10,
and since this zener diode in itself is not a perfect regulator, the out-
put voltage from Q-18 would normally vary slightly as the supply voltage
changed. To overcome this variation, a small variable resistor is inserte
in the serifes-dropping resistor line to the regulator transistor. The
effect of this variable resistor is to insert an additional amount of base
current to the transistor to offset the slight change that occurs in the
~zener diode due fo supply-voitage changes. Thus, with proper adjustment
of the resistor, regulation becomes perfect for input supply voltages of
11.5 to 15.0 volts.

VOLTAGE REGULATOR

O+ TV
Qi8
¢ R4Z  REGULATOK
ADJIUST
R35 };!j; RiC B
. . ]
R34
=Ny
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3. MAINTENANCE, ALIGNMENT AND TROUBLESHOCTING SUIDE

3.1 TROUBLE SHOOTING SECTION
Equipment Required

Yacuum Tube Yoliimeter:
0-100V @ 25 Mcs R-F
Peak Reading -~ Calibrated in RMS
* 3% Full Scale
input Resistance - 10 megohms
input Capacitance - 1.5 pf
Recommend -~ Hewlett Packard Model 410-B

Twe Tone Generator: '
Capabie of 1000 c¢ps and 1700 cps
Two~Tone output @ 15 mitlivolits
Recommend -- Heath Kit Model HO-10 combination
Oscilloscope and Two-Tone Generator

Oscilloscope:
{If HO-10 is not used) Capable of
accurately presenting wave forms to 2h me

Dummy Load
52 ohm non-reactive - TKW
VSWR not to exceed 1.5:1
Recommend -~ Waters Model 334

Signal Generator:
Range 3.7 mc - 21.50 mc
50 ohm output
Output accurately caitbrated down to
! microvolt
Recommend -- Measurements Model 65B

Power Source:
Variac 90-120 VAC, with 0-3 amp meter
Variable BC 10~15 volts & 15 amps

Receiver:
Coverage from 5.5 to 5.75 me
(Stability is more important than
dial accuracy)

Special Tools:
Non Metallic Hex alignment tool
for upper and lower siugs of IF cans
Recommend -- General Cement GC 8606
Non Metallic 8" screwdriver
Recommend -- General Cement GC 8988

Simpson Model 260 or equivalent

SB-2~XC Crystal Calibrator
$B-2-MiC Dynamic Microphone

_2,2_
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3.2 PRELIMINARY CHECKOUT

Control Settings:  VOlum@mm e mowwm s s e i s s — Fully CCW
Pitch Switchww—sswonmmw e oo Off
Pitch Control=—mro—=mmowocmmmm e Center of Range
Dial Correctmrmmmmmmmm e o i e on Center of Range
BT Baimmmm o o o o o e e Fully CCW
PA Load e m mommom owm vn = oo o Fully CCW
PA TUni@m o o oo oo o o e o o s e Fully CCW
USB/ LGB — oo s s s s Uss.
Tune/Oper Switchmm e m o mm w w e Oper
Meter Switchwmmmmmerm s i Ip

NOTE: The troublie shooting chart for this section is on the next fwo pages.

p—
+

Plug unit in to variac and apply power - adjust variac to 120 VAL,
2. Turn volume control on. Total line current should not exceed .7 amp AL,

A, If total line current exceeds .7 amps, a short circuit probably exists.,
See the trouble shooting chart “YExcessive Line furrent!, if no short
exists, check to see that the transmitter is not being keyed by either
front panel controls, grounded - 70V line, or faulty keyers.

3. Advance volume control to full {W. Adjust bandswitch for a noise peak on
b0 meter band.

A. if no noise peak is obtainable, see trouble shooting chart ''No Noise
Peak!”. The audio circuit may be guickly checked by placing one finger
on the base of 0~2 and briefly touching your other hand to the coliector
of ¢-20 {audio power amp). A loud squeal will result if the circuit
is operating.

k., Connect dummy load, scope and VTYM to the antenna jack and connect the two-
tone signal from the monitor scope to the microphone connector.
5. Key the transmitier by grounding the -70V line at the microphone connector.

A, If the transmitter fails to key, refer to the trouble shooting chart
YTransmitter Will Not Key'. A meter indication of 100mas will indicate
proper idle current of the PA Tubes.

6. Advance mic gain halfway and tune transmitter as described in "Operation'

section,

A, If the plate current can not be peaked by the exciter tune or no in-
crease is evident as mic gain is advanced, refer to trouble shooting
chart. if the receiver has already been checked and is operating pro-

perly, the possibility of faulty osciliators may be eliminated. The
voltages in the trouble shooting chart are approximate and are measured
with bandswitch control on receiver noise peak.

7. This completes the preliminary checkout.

Once the preliminary checkout has been completed, it may be assumed that the
unit has been cleared of any basic troubles. Specific troubles will be covered
as the alignmeni procedure is performed. |t is recommended that the receiver
alignment is performed first, even if the complaint is in the transmitter. This
will Insure correct adjustment of the varlous Injection osciltlators and IF f{rans-
formers which is necessary for proper transmitter alignment.

...25....
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3.2.1 TROUBLESHOOTING GUIBE

(Refer To Section & For Test Point Location)

Complaint
or
Symptom Probable Cause Component/Check
Excessive Line B+ short-check to see that HY
Current Test point is 56K ohms in 10
seconds.
Power inverter shorg 0-21, 0-22, C-67, C-68
No Noise Peak 456 0SC-Testpoint (1) should be
at ieast 1.0 voits rms ¥-1, Q-12
Doubler-Doubler/Tripler-Test
point {2) should be at least Check alignment,
.5 volts rms Q-13, ¢R-8
VFO-Test point {3) should be Q-15, Q-14
at least .12 volts rms L-4 Misaligned
HF 0SC - Testpoint {4} should Q-19, L-6 misaligned.
be at least .2 volts rms Poor ground on PC Board
Keyers open-Test points (5) ¢
{6) should be: {K) .2 V¥DE or less
(6) 12 VDL minimum Q-16, Q-17
Shorted mixer transistor Q-7, 0-8, 0-9, Q-10
Shorted 456 amp. Q~5, 0-6
Defective audio circuit 0-2, Q-1, Q-20
(-4 shorted)
No Noise Peak No high frequency oscillator Y-2, ¥Y-3, Y-4, Y-5
On One Band injection on the applicable Alignment of C-80
band Tp {4} ¢-81, ¢-82, ¢c~79, or L-6
Transmitter Defective keyer V-1 not Q-16
Will Not Key conducting, 70V line not V-1
grounded Microphone
No B+ to V-1 B8+ supply .
Transmitter Keys No RF drive
But Will Not
Tune MiC amp inoperative -~ check for

a change from 0~.2 VAC at TP-10
as mic gain is rotated from min,
to max. Q~4, C-10, C-6

T
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Complaint
or
Symptom Probablie Cause Component/Check

Transmitter Keys
Butf Will Not
Tune L56KE amp inoperative -~ check
for a change from 0-2 VAC at TP-i]
as mic gain is rotated from minimum
o maximum. Q-5

VFO mixer inoperative -- Check

for a change from 0-.25 VAC at

TP-12 as mic gain is rotated from
minimum to maximum. ) Q-7

HF mixer inoperative -- Check for
a change from .2 to 1.8 VAC at
TP-13 as mic gain is rotated from

minimum to maximum. 0-9

Driver inoperative -- set mic gain

control for max-check for up to y~1, C-90C,
15 VAC RF at TP-14 L7, L-14

PA circuit inoperative with mic
gain set at maximum. Check for y-2, V-3, ¢-78,
up to 54 VAC RF at Output Conmector €-76, L-9, $-7

....2?‘...
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3.3 ALIGNMENT SELTION

i, in foliowing this procedure, a specified voltage can riot be obtained or

a condition satisfied, refer to that section of the YAlignment Trouble Shoot-
ing Chart' which corresponds to the number preceeding the alignment step. Refer
to Section 4 for component and test point locations. Check to see that the con-
trols are set as follows:

YO T UM m o s s s e e Fully CCW

Pitch Switchmrm—mwmmmmm o o o e = Off

Pitch Control-=r—wwmwrrrer e = === Center of Range
Dial Correctrmmmmammemrmum o o Center of Range
MIC Gaipme e oo o s o o Fultly CCW

PR Loadmm e mm o= m o o s o Fully CCW

PA TUn@mm v m o mm = e st o e o Fully CCW
USB/LSB Switchrmwmems e v s v e UsB

Cal Switohmmmmm s o s vt e o0 Cal

Xt Sw i Eehmm e me o e o Xmtyr

TUN@ /D@ g m o o e e o s e o Gper

Meter Switch-rmrmwemmmmm o = = == |

Set internal adjustments for the following positions only if previous alignment
has been attempted or the unit has been tampered with:

Bias Pot. (R-81} == Fully CCW {(lLocated inside PA cavity)

Regulator Control (R-42} -- Center of range (Located on left rail}
Receiver Zero Pot. {R-58) -- Center of range {Under chassis below VFO Board}
Neutralizing Cap (C-86) -- Screw end to be 5/8" from mounting surface

Tuner Slug Screws -- Screw end 1/8' from edge of rack
24me Trap {L-10} -- Slug even with edge of terminal ring

3.3.1 PRGCEDURE
NOTE: All measurements taken with 120 VAL iine voltage

WAk Lt

.3.1.0 VOLTARE TESTS == Turn volume control to GN.
3 I Measure voitage at Red Bus on Tuner Board. With input voltage set at
120 voits Red Bus voltage should be 1lvdc minimum.

3.3.1.2 Measure voltage at Gray Bus on Tuner Board (TP-6). Should be 1lvde minimum.
3.3.1.3 Measure voltage at Blue Bus on Tuner Board (TP~5}. Should be 0.2vdc maximum.
3.3.1.4 Measure voltage at Purple Lead on Tuner Board. Should be -70V minimum.
3.3.1.5 Measure voltage on Plates of PA Tubes. Should be h480vde minimum.
3.3.2.0 RECEIVER ALIGNMENT -- VTVM refers to HP-410B using R~F probe.
3.3.2.1 Connect VIVM to TP-1 (center of carrier balance pot.). Voltage should be

1.0 volts minimum,
3.3.2.2 Connect VIVM to collector of Q-13. Align both siugs of T-4 for maximum

reading. Make sure that slugs are on outside of coils.
3.3.2.3 Connect VIYM to TP-2 (IF Board}. With USB/LSB switch in USB position,

align both slugs to T-5 for maximum reading. Then switch to LSB and align

both mica compression trimmers (C~32 and C-33) for maximum output. If the
reading with the switch In LSB exceeds .5 volts, screw the bottom siug of
T-4 into the coil until a reading of .5 volts is obtained. Place switch

in USB position and note the reading. If this reading is less than .6 volts,

screw the bottom slug of T-4 out of the coil until .6 volts is obtained,
Switch to LSB and adjust C-33 .until a reading of .5 volts is obtained.
1f the USB reading exceeds .6 volts, screw the top slug of T-5 out of the

w8
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coil until .6 volts is obtained. (1f this adjustment is regquired, retune the
mica compression trimmers with the switch in LSB, for maximum output.) Final
output voltages should be .6 volts for USB and .5 volts for LSB,

3.3.2.4  Set the tuning dial to 7.15mc (40 meters). Connect the VTVM to the rear
stator lug of the small 3-gang capacitor {C-48C). A reading of .5 to
.8 volts indicates correct VF0 operation.

3.3.2.5 Connect the VIVM to the rear inboard lug of L~4 {TP-3)}. Screw L=h siug
to the clockwise 1imit and then counter—c¢lockwise until a reading of
A2 volts rms is obtained.

NOTE: In units with chassis #12 or below, this reading may only decrease
to .4 volts.

3.3.2.6 Loosely couple the antenna of monitor receiver to the VF0 output.
{Recommend clamping alligator ciip over €~43). {heck to see that dial
reading of unit under test reads between 7.15 and 7.2. Adjust the moni-
tor receiver until a beat note is heard (approximately 200 cps). Vary the
line input variac between 95-120 VAC. Adjust the regulator control (R-42}
so that the beat note remains the same as the variac is swung from 95-120VAC.

3.3.2.7 Put the set in tune position. If the beat note changes, adjust the monitor
receiver as required to return it to 200 cps. Check to see that the pitch
switch is off., Unkey the transmitter and adjust the receiver zero pot.
{R-59) until the beat note is the same as with the transmitter keyed. Key
and unkey the transmitier several times to assure that beat note remains
the same.

3.3.2.8 With the transmitter unkeyed, turn the pitch switch on. See that the
pitch controt will vary the beat note at least 300 ¢ps above and below the
note obtained with the transmitter keyed. Turn off pitch switch.

3.3.2.9 With the transmitter keyed, test the dial correct control. |t should be
possible to vary the beat note at feast 1500 cycles above and below the
note obtained with the dial correct knob centered. Remove the monitor
receiver hookup. Unkey the transmitter.

3.3.2.10 Connect VTVM to TP-4 on the high-frequency osciliator board. Turn the
bandswitch to 15 meters. Adjust coil stug {L-6) for a meter reading of
2k volts., (NOTE: The slug will usually tune out of the coil for this
reading in units with chassis numbered 20 and above - refer to modification
section). Turn the bandswitch to 20m and back to 15m several times to
make sure that the oscillator starts reliably.

- 3.3.2.11 Turn the bandswitch to 20 meters and adjust C-B0 trimmer {located in PA
cavity} for a reading of .24 volts.

3.3.2.12 Turn the bandswitch to 40 meters and adjust C-81 for a reading of .24 volts.
3.3.2.13 Turn the bandswitch to 80 meters and adjust C-82 for .2h volits. Check to

see that the oscillator starts reliably on all bands and that output on
all bands is .24 volts. Remove the VIVM leads.

_29_
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3.3.2. 14

3.3.

3.3.

3.3,

3.3.

3.3.

3.3.

3.3.

e

CHh.2

B3

Jihh

.15

16

Yy

Connect the signal generator leads to the antenna jack and an AL
voltmeter to the external speaker terminals on the rear panel. Set

the bandswitch knob to the center of the i5 meter arc., Set the tuning
dial to 21.30me. Tune the signal generator {with modulation off) near
21.30mc¢ until a beat note of about 400¢ps is heard. Adjust signal
generator attenuator for an audic cutpul meter reading of .2 voits or
tess with volume control fully clockwise. Adiust the PA tune and PA
load controls for maximum audio output. Peak the front and center
trimmers on the large 3-gang capacitor (£~90A and B} for maximum out-
put. Reduce the generator output as required to keep audio meter read-
ing below .2Z¥AC. Tune both slugs of T-3 and T-6 and the single slug

of T-2 for maximum output. Final audio output shall be 1 volt for an
input of 1 microveit., |f the required sensitivity is achieved, proceed

to 3.3.2.15,

NOTE: The following readings are approximate and should be used only
as a general guide in locating a weak stage. The generator used had a
50 ohm output and a .03mfd Isolating capacitor in series with signal
input line.

Connect signal generator to the base of Q~6 {TP-7). Adjust generator
around 456KL until a beat note is heard. With 15 microvolts #30% in-
put at this point, .5 veolts audio should appear at the speaker output.

Connect signal generator to the base of Q-8 (TP-8). Adjust generator
between 3175KC and 3B25KC until a beat note is heard. With 7.5 micro-
volts %h0% input, .5 volts audio should appear at the speaker ocutput
terminals.

Connect signal generator to the base of Q~10 (TP-9}. Adjust generator
o dial frequency until a beat note is heard. With 1.1 microvoits,
+40% input, 1 volt should appear at the speaker output terminals.

Connect signal generator to antenna input jack. Adjust generator to
dial frequency until a beat note is heard. With 1 microvelt input,
1 voit should appear at speaker output terminals,

Set bandswitch fo 80 meters with index 1/8" from the clockwise edge of
the 80 meter arc. Set the tuning dial to 3.80mc. Adjust the signal
generator near 3.8mc until a beat note is heard. Reduce attenuator as
required to keep audic down to .2 volts. Adiust the center and front
slugs on the tuner board {L-2 and i~3} for maximum audio output. Ad~
just PA Yoad and PA tune controls for maximum output. Final audio
output should be 1.5 volits for an input of 1 microvolg.

Check 40 meter receiver operation by tuning set and signal generator

to 7.i0mc and adjusting bandswitch, PA locad and PA tune contrels for
maximum output. Final audio output should be 1 volit for an input of

1.0 microvolt,

Check 20 meter receiver operation by tuning set and signal generator
to 1h.2mc and adjusting bandswitch, PA load and PA tupe controls for
max imum outfput. Final audio output should be 1.5 voits for an input
of T microvolt.

...30“.
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3.3.2.18

3.3.3.0

3.3.3.1

3.3.3.2

3.3.3.3

3.3.3.4

3.3.3.4.1

3.3.3.4.2

3.3.3.4.3
3.3.3.4.4
3.3.3.4.5
3.3.3.4.6

This completes receiver alignment. Remove signal generator and audio
output meter leads.

TRANSMITTER ALIGNMENT -- Measurements made with HP-&10B -- Line
voltage 120 VACL.

Connect dummy load and monitor oscilloscope to antenna jack. Connect
VTYM across antenna jack., Adjust scope for clean two-tone output € .015
volts and connect to microphone jack on the transceiver. Set frequency
to 27.30me. Set bandswitch to 15 meters and adjust to the point of
maximum receiver noise.

Key the transmitter. With the mic gain control fully CCW, adjust the
bias pot. (R-81) for a total line current of 1.2 amps AC {plate current
meter should read between 1.0 and 1.5).

Advance the mic gain control to mid-scale, set PA tune CCW, and adjust

the rear frimmer on the large 3~gang capacitor (C-40C) for maximum front
panel meter reading. [f the scope pattern shows signs of self-oscillation
at this point, adjust the neutralizing capacitor (C~B6) as required to
prevent if.

Adjust the PA tune and PA load controis for maximum transmitter output,
and advance the mic gain-conirol as required to keep the transmitter
scope pattern at the point of flat-topping. (NOTE: Always approach

PA resconance from the C{W position. The output obtained at the extreme
(W position of the PA tume control is incorrect}). If signs of instability
show, readjust the neutralizing capacitor as required. Adjust slightly
the front trimmer of the large 3-gang capacitor {C-90A) for maximum out-
put, After the above mentioned adjustments have been completed, with the
mic gain set just at the point of flat-topping, the VYIVM should read at
least 45 volts rms with 120 volts line voltage. |If the required output
is achieved, proceed to 3.3.3.5.

NOTE: The following readings are approximate. Keep in mind that a

fower than average reading from a particular stage may be compensated

for if the following stages have higher than average gain. Tune trans~-
mitter for maximum output, then rotate PA tune fully {(W before taeking
readings. Bo not leave transmiiter keyed in this condition for more

than 30 seconds.

With the transmitter keved and mic gain at maximum CW, check for .26 volts
AC £40% at TP-10. If this reading is obtained, adjust mic gain control so
that TP~10 is .2 volts and go to 3.3.3.%.2.

Connect VTVM to TP=11 {filter input}. Check for 1.9 volts AC %20%.
Comnect VTVM to TP-12., Check for .26 volts AC #30%.

Connect VTVM to TP-13. {Driver tube grid) Check for 1.9 volts RF #15%.
Connect VTUM to TP-14 {PA tube input). Check for 15.5 volts RF 15%,

Connect VTVM across ouiput connector and tune PA controls for maximum out-
put. Voltage should be at least 45 volts RF.

_3]w
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3.3.3.5 Turn the mic gain control fully counter-clockwise and adjust the PA
tune control clockwise until a peak occurs on the VTVM. Then adjust
L-10 (2hme trap) for minimum VTVM reading. This reading should be
2.0 volts or less.

3.3.3.6 Retune transmitter and advance the mic gain control to the point of
flat-topping. Adjust néutralizing capacitor £-86 until maximum out-
put and minimum plate current occur at the same setting of the PA tune
controi. In order to determine the correct direction in which to turn
the neutralizing capacitor, the following test may be made: Dip the
plate current. Then rotate the PA tune control in the direction which
produces maximum VTVM reading. |f this direction is clockwise, the
neutralizing capacitor must also he rotated clockwise.

3.3.3.7 Turn the mic gain control fully counter-clockwise and adjust the carrier
balance pot. R-25 and trimmer capacitor €~23 for minimum YTVM reading.
The final reading should be .4 volts or less with the USB/LSB switch
in either position.

23.3.3.8 Set the Bandswitch knob to 40 meters on receive noise peak. Set the
tuning dial to 7.075mc. Advance the mic gain to mid-scale, and adjust
the rear slug on the slug rack {L~7} for maximum YTVM reading. Adjust
the PA tune and PA load controls for maximum YTVM reading advancing the
mic gain control as required to keep the scope pattern at the point of
flat-topping. The VTVM reading should be at least 54 volts with 120
voits i1ine voltage.

2.3.3.8 Test 80 meter operation by adjusting the bandswitch knob on noise peak
and PA tune and PA load controls for maximum output at 3.8mc. The
bandswitch knob setting must coincide very closely with the setting
that produces maximum receiver noise. |f necessary, a compromise rear-
stug setting must be made to provide good receiver sensitivity and
transmitter drive at the same setting of the bandswitch knob on both
40 and 80 meters. After completing the adjustments, with the mic gain
control advanced to the point of flat-topping, the VYTVM reading on
80 meters should be at least 50 volts with 120 volts line voltage.

3.3.3.10 Test 20 meter operation by adjusting the bandswitch knob for maximum
drive and the PA load and PA tune controls for maximum output at 14.25mc.
The bandswitch knob setting must coincide very closely with the setting
that produces maximum receiver noise. With the PA tune and PA load
contrels adjusted for maximum output, there should be no signs of trans-
mitter instability. Readjust the neutralizer if required on 20 meters
to obtain stable operation and a clean two-tone pattern on the scope.
Transmitter output with 120 volts line voltage and the mic gain control
set at the point of flat~topping should be 54 volts minimum on 20 meters.

3.3.3.11 Test to see that transmitter output is equal with the USB/LSB switch in
either position. Test operation of the Tune/Oper switch by removing
the two-tone signal and setting the Tune/Oper switch to tune. The
scope pattern should be a solid bar with RF output voliage essentially
equal to that obtained with a two-tone test signal.

-3~
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3.3.3.12 Measure voltage at the linear amp receptacle on rear panel (TP-15)
Voltage should be approximately 12 volts BC when the transmitter is
keyed.

3.3.3.13 Attach the 100KC crystal calibrator tc the rear panel receptacie.
Place the USB/LSB is USB. Check to see that the pitch switch is OFF
and the dial correct is in the center of its range. Turn the Cal switch
£o ON. Set the band switch {o 15 meters and adjust for maximum noise.
Set frequency below 21.20mg. Rotate the fregquency dial toward 21.20mc.
A beat note should be heard near 21.20 and should zero on the frequency
dial mark for that freguency. Adjust C-54 until this result is obtained.
; Advance dial and listen for the next beat note at 21.30 and 21.40G. Do
not readjust C-54. Check to see that the beat note appears at the 100KC
points on 20M, 40M and 80M. It should be possible to zero beat these
points within the range of the front panel dial correct control.

3.3.4.0 Connect unit to 14.6 volt DC source with proper power cord. See that
receiver operation is normai. Turn the "XMTR switch' to ON. The
power inverter should start and tube filiaments should come on. A
buzz from the speaker is normal when the inverter is operating.

3.3.4.1 Test the transmitter operation. The output should be essentially the

same as with AC operation. 14.6 volts line input should be measured
at the set when making transmitter power measurements in DC operation.

...33“
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3.4 ALIGNMENT TROUBLE SHOOTING CHART

Unable to Obtain
Requirement at
Step Number

3.3.1.2 indicates faulty keyer

3.3.1.3 indicates faulty keyer

3.3.1.4 indicates improper bias voltage

3.3.1.5 indicates faulty B+ supply

3.3.2.1 Insufficient output from 456 kc osc.

3.3.2.2 No reading indicates faulty doubler

3.3.2.3 Unable to cobtain correct readings

3.3.2.4 IF reading exceeds 1.0 volt, replace Q-15

3.3.2.6 Unable to obtain flat beat note

3.3.2.7 iinable to obtaln flat beat between
TX and RX

3.3.2.8 Pitch control limited range or inoperative

3.3.2. Dial correct limited range or imoperative

3.3.2.1¢C Crystal osc. inoperative or low outputl

3.3.2.41 20 meter injection low or inoperative

3.3.2.12 40 meter injection low or inoperative

3.3.2.13 80 meter injection low or inoperative

3.3.2.14 Sensitivity low

3.3.2.14.1 Insufficient gain in 456 amp or audio
ckts. Note: to check AGC c¢ircuit, remove
0-3 and note output meter., |f the reading
increases, fault is in the ABL circuit

3.3.2.14.2 insufficient conversion gain

3.3.2.14.3 Insufficient conversion gain

3.3.2.14.4 Insufficient R-F amplification

3.3%.2.15-2.17 IF readings cannot be obtained, recheck
alignment

3.3.3.2 PA idle current low

3.3.3. Unit won't neutralize-check to see that
driver tube shield is making good ground

3.3.3.4.1 Check for adequate two-tone input
Should be .015 volts.

3.3.3.4.2 456 amp weak

3.3.3.4.3 insufficient conversion gain

3.3.3.48.4 insufficient conversion gain from HF
mixer or shorted ¢-11, Q~10

3.3.3.4.5 insufficient drive from V-1

3.3.3.4.6 Low output

Note: B+ should not go below 350 volts
.DC measured at the high voltage test
point under full load

"3“"‘
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Check

Q-16

G~17

Bias supply,
shorted tubes

g-12, T-1
CR~8, T-4
g~13

T-5, Qg-13

CR-10, 0Q-18

£R-12, CR~13
£R-11, 5-3,
R-59

CR-11, R-60
Poor ground

on PL Board
Q-19, Y~5, 1-6

€-86, v-2, ¥-3

Qutput
Circuits
l.ow B+
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Unable to Obtain
Requirement at
Step Number

3.3.3.5

3.3.3.6

3.3.3.7

3.3.3.11%

3.3.3.12
3.3.3.13

3.3.4.0

3.4 ALIGNMENT TROUBLE SHOOTING CHART
{Continued)

Check

if a sharp dip cannot be obtained, replace

L=10 or €-65. |If dip is not low enough,

try to neutralize first.

Insufficient control from C-86. Check c-86, €-90C

first to see that driver tube shield is Tuning

making a good ground. V-2, V-3

Excessive residual carrier. Any stage

producing noise sufficient to excite

the final amplifier will cause this

reading to be higher than specified.

Be sure that no audio is leaking into

the unit while this measurement is being

made. |f no dip can be obtained with the

carrier balance pot., change all the diodes

in the batanced .modulator.

No indication in tune Faulty tune
switch, £-13,
open

Continuous output 3-23 shorted

Dial noniinear Bend rear rotor

plate on ¢-48
accardingly

20, 40 or B0 doesn't fall within Adjust appropriate

limits of dial correct control crystal trimmer
slightly. I the
adjustment results
in less than .2YAC
injection at TP-4,
replace the crystal,

Inverter won't start g-21, Q-22, C~67
¢-68, 1T-7

...35_
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Symbol

Q=1
Q-2
Q-3
Q-k
Q-5
Q-6
Q-7
-8
Q-9
Q-10
Q-11
Q-12
Q-13
Q-4
Q-15
g-16
Q-17
0-18
g-19
Q~20
0-21
0~22
Q-23

:
1

' Downloaded from www.Manualslib.com manuals search engine

3.5 TRANSISTOR VOLTAGES

Type No. Base
2N2431 i0.7
2N3638 i0.3
2N3642 0
2N3638 10.7
2N2672 12.1
2N2672 10.3
2N2672 11.6
2N2672 1.0
2N2672 i2.5
2N2495 2.0
2N2672 1.7
2N2672 10.5
2N2672 12.8
2N2672 5.2
2N706 .43
2N3642 -1.02
2N3642 .94
2N2926 .58
2N2672 11.6
2N2869/2N301 10.4
2NB43 4.5
2NEL3 N
2ZN2926 13.6

Emitter

1T,
12.
10.
Ph.
1T,
12.
12.
12.
10.
i2.

5.

0.

o
W G O B WD O AN O

0

0

0
10.5
10.7
12.8

12.8
13.1

_36w

Coliector

Measured in

.
— e A

.63
10.0VAC
10.0VAC
13.6

Measurements taken with 20,000 ohms-per-volt meter, no signal
set powered from 120 volt AC.
* Volume control fulil clockwise.
%% On 20 meter band

Rece ive®
Receiven
Receive®
Transmit
Transmit
Receive
Transmit
Receive
Transmit
Receive
Receive
Receive
Receive
Receive
Receive
Receive
Receive
Receive
Receiven®
Receive
Receive
Receive
Transmit

input,
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Symbol

€1, 39, 41, &3,
43
CZ, 3, &
th, 7, 26, 27, 36,
42, 45, k6, S0, 56,
57, 60, 61, 62, 83,
85, By, 83, 95
t6, 10, 15, 16
c8
£g, 12, 37, 94
A
£13, 55, 58
14, 20, 51
C17, 29
C18, 21
£19, 25
£22
€23, 32
24
28
€30, 34, 97, 98
£33
€35, b0, 91
£38
Ehh
e47, 92
c484, 8, ¢
g
£52
53
C54
59, 74
chh
£es5, 79
(66
£e7, 68
69
£70
£7
072, 73
L5
76
[y
78
. ¢80, 81, 82
¢83

B84, 96
86

88

£90A, B, €

ER1, 2, 4, 5, &,
7, 8, 21, 22

CRY

cRi1o

CRII

chiz, 13

CR1G, 15

CRIZ, 18, 19, 20

Fl

bt

Stock No.

235-7207P39
235-7215P43

235-7207P29
235-7180p1
Z235-FEIEPT
235-7207P40
235-7189P4
235-720708
235-70530313
235-7193p7
235-7189920
235-7193p7
235-7207P6
235-7263P}
235-F053P279
235-7207PHh
235-7083P 104
235-7193p1
235-7053P317
235-720505
235-7196F51
235-7200F6
Z35-7185P1
235-7207P3
235-7053P209
235-7053Ph4
235-7260P1
235-7207P14
235-7195P60
235-7196P63
235-7200Ph
235-7215p22
235-7215P32
235-7215P33
235-7215P39
235-7215P3
235-7064P5
235-7267P1
235+7210P5
235-F186P1
235-7270P1
235-7212P14
235-7207P25
235-7259P1
235-7053p0
235-7184p1

322-7186P3
322-7186P6
322-7V75P5
322-7183P1
322-7186p2
322-7184P2
322-7180P1

226-1009P 11
2yI-ioei3ei

Deserintion
CAPACITORS

Ceramic, disc, .lmfd, 100¥
Electrolytic, tubular, 2000mfd, 20V

Ceramic, disc, .Ohmfd, 300V
Electrolytic, tubular, 3mfd, 12V¢
Flectrolytic, tubular, 3mfd, 12V
Ceramic, disc, .Imfd, 100V
Electrolytic, i0Omfd, 20V

Ceramic, disg, 100pfd, 600V

Mica, dipped, 390pfd, 500V

Mylar, dippad, .imfd, 00V
Electrolytic, tubular, 250mfd, 12¥
Mylar, dipped, 0.imfd

Ceramic, disc, Sbpfd, GO0V
Variable, mica, compression

Mica, moided, 270pfd, 500V

teramic, disc, .00Imfd, 600V

#ica, dipped, 150pfd, 300V

Mylar, dipped, 1000pfd, 100GV

Mica, dipped, 560pfd, 500V

Mylar, dipped, .22mfd, 100V
Leramic, disc, 1S5pfd, 500V
Bakelite, tubular, 1.5pfd, YO0V
Variable, 3I-gang VFO

Ceramic, disc, I5pfd, NGOG

Hica,. dipped, 39pfd, S00V

Mica, dipped, 82pfd, 2%, 500¥
Ceramic, variable, 3-12pfd

Ceramic, disc, .00imfd, 500V
Ceramic,. disc, .002mfd, 1KY
Ceramic, disc, 33pfd, NPQ

Sakelite, tubular, L.7pfd, 100V
flectrolytic, tubular, 50mfd, 50Y
Flectrolytic, tubular, 100mfd, 150V
flectrolytic, tubular, 0Omfd, 350V
Fiectrolytic, tubular, 300mfd, 150V
flectrolytic, tubular, &mfd, 150¥
Mica, dipped, 1100pfd

Mica, variable, compression, PA load
Mica, MW type, 300pfd, 2500¥
Yariabie, PA tune

Mica, variable, compression, 3-sec.
Paper, tubular, .Imfd, 600V
Caramic, disc, .DO4Tmid, 3KY
Cermiac, neutralizing

Mica, dipped, 2pfd, 500Y

Variable, 3I-gang

BHOBES

Sermanium, 5262
Germanium, THB7A

Zener, 7.0V, 5mA
Siilcon 1472

Germanium, IN2Z70
$111con, planar, HES010
Siticon, IN2071

FUSE, 3 amp, MDL

LANP, 2BV, .17A bayonet
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Symbol Stock No. Description

SOCKETS
41 276-7195P1 Hicrophone
42, & 282-7185P1 YOX & Calibrator, 7-pin, min, tube
43, 5 276-7250P1 Antenna & Linear amp.
COLS
Li 292-7200P1 fudio choke
L2 375~7223P1 Tuner (black dot)
L3 375-7223P2 Tuner {red dot)
L 375726071 VFG buffer
Ly 375-7226P) YFO
Lh 375-7224P1 Crystal Oscillator
L7 375~7223P3 Tuner {orange dot}
L8 2092-7184p1 Fitter
LG 375-7221P PA tank
L10 375-7183p1 23 mc trap
L, 12 375-7274P1 RF choke, tmh
L31, 14 375-7178P1 8¢ choke, Imh
.15 375722001 R¥ choke
' M 245-7181F1 HETER
Bl 276-7269P1 PLUG, power

TRANSISTORS

o1 386-7224P1 2N2h3)
62, & 3867 184P ) 2N3638
03, 16, 17 . 3867 185p 1 2N3642
05, 6, 7, 8, 9, 11,
12, 13, 14 ' 386-7219p¢ 2872
Q10 ' 3186-7223p1 INZHYS
Q1% 386-722201 2H706
418, 23 3B6-7214PT 2N2926
q19 386~7184PT 283638
Q20 386-7200P1 2N2869/20301

021, 22 386-7205P3 2NLULT or AELLI Red
RESISTORS

A11 fixed resistors are 10% carbon,
4 watt unless otherwise noted on

schematic,
R 2HG-7180PY Microphone gain contrel, 10K ohm
R25 2h0-7178P1} Carrier balance, 200 ohm
fhi 250-7181P1 Volume control, 5000 ohm w/switch 85
LY. V3 240-7196P Regulator adjust, WW, 50 ohm, Z¥
858 2hH0O-7206P1 Receiver zerc adjust, WW, 1K ohm, ZW
ang 2ho-F1798) Pitch control, 040 ohm
RE0 2h0-7179R1 dial correct, 060 ohm
R79 280-1106P1 Fixaed W, | ohm, 5W
r81 2h0-7221P1 Bias control, 0K obm

SWITEHES

$1 228-7280P1 fune-Operate, DPDT slide
52 228-7280P1 YSB-1.88, DPDT slide
53 228-7278P1 Pitch OFF-ON, SPBT stide, .5 amp, 125V
54 228-7277P1 Catibrate, SPST slide, i-amp, 125V
55 Part of RA}
56 228-7279P1 Transmitter, SPST slide, 10-amp, 125Y
ST, A, B, C 228-7104P1 Rotary Switch assembly
58 228-728081 Heter, BPDT slide

$Pi 352-717781 SPEAKER, 3.2 ohm
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Symboi Stock No. pescription
TRANSFORMERS
T 292-7199P1 Audio output
be T2 375~7222P) IF, 456KC {red dot)
T3 375-7222F4 IF, 2281.9K¢
Th 375-7222P2 Boubler {green dot}
75 317522273 poubler/Tripler {yellow dot}
16 375-7222P5 iF, 3350KC
¥7 242-7198p1 Power
TUBES
Y1 2490-7247p2 12647
¥2, 3 280-721571 6685
CRYSTALS
Yi 334-7189P) 556, 38K¢
¥2 394-7185P1 T260KL (80 meter)
Y3 394718681 10475KC {40 meter}
Yh 394-718781 17525KC (20 meter}
Y5 394-7188P1 24625K¢ {15 meter}
HISLELLANEOUS
T267-5005G1 Cabinet, compliete w/handle
F267-701291 Cable, DG, W-70
7267-7013P1 Cable, AL, W-T71
26710658 Clamp, Mech. Filter
726710450 Dial, Frequency
F267-1027P} Dial, Bezel
FRET-1028P} Bial, Window
7267-1047G1 Beneva Wheel assembly
1251102161 Geneva Plate assembly
F267- 104287 Griti, speaker
231-722181 Handle, w/mounting ¢lips
231-7192pP4 Krob, small round
231-7196P2 Knob, large round, tuning
231-7191P2 trob, pointer, bandswitch
26471 74P} Mechanical Fiiter
7267-1026P1 Panel, Front overlay
F267-1035P} Shaft, extension for (76
on 7267~1063P1 Shield, top
. 7267-1062P1 shield, bottom
7267~ 1064P 1 Shield, VFO board
386-7193P1 Socket, transistor, small
N 386-71G4P1 Socket, transistor, power
282-71596P1 Socket, tube V-i
4 85 282-7194P2 Socket, tube, ¥-2-3
H Tuner slug assembly pants
o2 297-7182p1 ferrite slug (L=2~3~7}
' F251-1062p2 Slug conpecting rod, nylon
7267-1038F1 Yoke, wire
725y -1024P1 Yoke, keeper wire
F251-1026P} Yoke, attachment bracket
7267-1041P} Vernier Drive, dual, ball
J267-5016G2 {.F. Printed {ircuit Board (less
wechanical filter}
s, 128V
5¢
o 125¢
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i0.
1.

12,
13.
Th.

i5.

NOTE :

3.7 PROCEDURE FOR REPLACING VERNILR DRIVE

Remove all knobs on front panel.

Remove dial correct, plich, volume and mic gain controls,

Remove the iwo forward most screws on both sides of the front panel and
the one joining the upper right side to the top PA shield.

Loosen the two screws on the frequency dial coliar.

Carefully pull the front panel away from the chassis along with the fre-
guency dial,

Puli out far enough to allow the freguency dial to slip off the end of
the vernier shaft.

Remove the two screws on the vernier drive mount:ng collar. (Put screw-
driver through the hole in the front panel left by the shaft of the vernier
drive).

Remove two set screws from rear (brass} collar of vernier drive unit and
s1ip the entire unit off the shaft of the variablie capacitor.

Entarge the holes on the mounting collar of the new unit to the point
where the former holes are now slots. The object is to insure that the
mounting screws place no horizontal or vertical strain on the vernier
drive coupling.

Install the new unit and tighten the set screws first.

Line up the mounting collar holes with the support bracket studs. If

the holes in the coliar don't line up, remove the vernier and enlarge

the holes accordingly. Replace the mouniting screws,

$1ip the frequency dial back over the new shaft and move the front panel
into place.

Replace the controls and the five mounting screws; be sure the front panel
is verticatl.

Rotate the 3-gang capacitor to full mesh. Align the mark at the high end
of the dial card with the hair-line on the window and tighten the screws
on the aluminum collar. Be sure the dial is clear of all other parts.
Re-calibrate the unit; replace front panel knobs,

Later production units used a revised drive mounting bracket. |If the
verpier drive reguires replacement in a unit with this new bracket, refer
to the modification section and use the "Procedure For installing Vernier
Drive Modification Kit" as g gquide.

....3?_
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L. PARTS LOCATION DIAGRAMS

VFO Board Top View
VFO Board Bottom
|F Board Top View
IF Board Bottom
Tuner Board Top View
PA Cavity Top View
Tuner Board Bottom
Crystal Oscillator Board Bottom
Chassis Top View
0 Chassis Bottom

e ] e ol o ] e Y B o
— D CO~J OO\ W b —
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R44

CRI12
R45
R52

C4l
R48

R55

-6§-

R56
R57

Q7 64 08 TP8
ca2

R43 / C45

L4

c40
CR9

4f//0|4

R46

Col
c46

ca4

R51
R50

LS C54 | C51 R49 HIDDEN
CRII ch3 'EB2 @ C38
4.1 VFO BOARD
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Cll

RI3

2
co 9

R4

ClO
cle

RII
QI7

R26
CI7

R28
CR4, CRS,
CR6 & CR7

RIO
R9

ca3
RIS

ca24
czs

c7
R30

c29
Q6
Q5
R37

C3l

C30

R33

cl2

R3I
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R32

RI7

R38

4,

RI4

R7

Q3 R21 Ci3
R36 R22 CRI
3 IF BOARD

cs

czl

R40

CRIO

RI2

cli4

RIS

L

R39

R24

Ql2

R29

Qi3

Li2

c32

R6

Cc34

R34

R35

Cl5

R20

RI8

c20

CR8

ca7

c26

ca2

Qle

C33

c35
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4.6 PA CAVITY WITH TUBES REMOVED
CRI14
8 R6I Qll
CRIS
L3 R73 C60 L7 cCe6l

L2

c89
C59

QIO

R70
C56 R7I
c58
(HIDDEN)
C55 R66 R64 R72 CR2
e R63 RE5 R62 4.5 TUNER BOARD
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G Q20 C7l HIGH VOLTAGE B+
TI CRI8 CRI9 Q22 Q2!
10 OUTPUT

=5 ceé C90B cge :
I5SM RF NEUTRALIZING CAPACITOR
C90A co0cC
I5M MIXER I5M DRIVER
i 4.9
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FI (3A. MDL)

C72 & C73

CR20

R8I
BIAS CONTROL

V3

Vi

v2

=5P1

CHASSIS TOP VIEW
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c23
CARRIER BALANCE

R25
CARRIER BALANCE

T2
IF 456 KC

Yl
456.38 KC

, T5
OUBLER TRIPLER

T4
 DOUBLER

C33

C32

T3
i TP3
) L4
| c54
. VFO ADJUST
w C48C
| C488B

Ts——"“""

C48A

| c49

| LIO
|_ 24MC. TRAP
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Q22 C7l TP4 TPIO R25
CARRIER BALANCE

Ccé9 c70 Q20 R27 TPl - -TPF

f‘l.'l'

TPIS
oF Q23
G
5
(1 TP2
<9 LI
)
‘:'_ J Y2
Y3
Y4
Y5
C36
R42

REGULATOR ADJ.

TP5
TP6

R58
RX ZERO ADJ.

| J

L2 = Er " CRI3

] 80 M MIXER 80 M DRIVER

L3

| 80 M RF

i

| 47 4.10 CHASSIS BOTTOM VIEW
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|
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; Q22 C71 TP4 TPIO

ces

cos

L8
c2
C80 20 METERS
C8I1 40 METERS
C82 80 METERS

LI5S

L LELIEsEEbERIS b
A

C74

R86 R84 L2 L
80 M MIXER 80 M L
CR21 R83 L3
& 80 M RF
i CR22
i
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5. MODIFICATIONS

Modifications

5.1.1 The following change should be made if the range of the Dial Correct
Control is insufficient in chassis #9 or below

ON THE VFO BOARD CHANGE: : PART NUMBER

a. R-57 to {GDO ohms, & watt, 10% 280~11h45-P 74

Recalibration of the VFO will be necessary
5.1.2 {f the microphone connector shorts against the rail
direct]y behind it in chassis #12 or below, add a
piece of insulating material to the rail assembly.

5.1.3 The following change should be made if failure of
G-16 or Q-17 ocecurs in chassis #13 or below.

ON THE |F BOARD CHANGE: PART NUMBER

a. G-16 and G-17 to type 2N3642 3BG-7185-P]
b. R=10 to 680 ohms, 4 watt, 10% 280-1145-P68
¢. R-9 te 3300 ohms, % watt, 10% 280-1145-p92

When making this change to chassis #7 or below,

check to see that R-2 has been installed. {R-2

is located on the PA chassis)

d. R-2 is 220K ohms, % watt, 10% 280-1145~-pP158

5.1.4 The follawing change should be made if AGC
failure occurs in chassis #15 or below:

ON THE ¥ BOARD CHANGE: PART NUMBER
a. Q-3 to type 2ZN3642 386-7185~P1
b. R=-22 to 4700 ohms, % watt, 10% 280-1145~P98

If a 27 ohm resistor is in series with C-21, it
should be removed and & jumper wire installed in
its place.

; 5.1.5 The following change should be made if the transmit
and receive frequencies drift with respect to each
other after initial warmup:

g ON THE VFO BOARD CHANGE: PART NUMBER
- a. CB-12 to type IN270 322-7186-P2

On the main chassis {(between volume control and

pitch switch} change:

b. CR-13 to type INZJO 322-7186-P2
Recalibration of the VF0 and the receiver zero

adjust pot. may be necessary.

é 5.1.6 If the microphone gain is insufficient in chassis

% #16 or below, make the following change to the |IF

: Board: PART NUMBER
P a. C-11 to 10mfd @ 12V electrolytic 235-7189~Ph
; ~48-
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5.1.7

5.1.8

5.1.9

Add AC fuse protection to chassis #17 or below:
a. 3 amp MbL fuse
b. Pigtail fuse holders

1. Break the junction of green and black wires
on rear lug of terminal strip located top
left in power transformer cavity. '

2. Move green wire to vacant lug (fourth from front
of terminal strip)

3. install fuse between black and green wires and
insulate with sleeving.

The following change should be made'if faiiu%e.of
C-67 or $-68 occurs in chassis #18 or below:

In the bottom of the transformer cavity, change C—é?'
and C~68 to 50 wmfd @ 50V electrolytic

The following change should be made if the unit be-
comes erratic, intermittent or has an appreciable
transmitter power fade after long warmup., This change

‘will apply to chassis #19 and below:

ON THE |¥ BOARD CHANGE:
a. R-30 to 10,000 ohms, % watif, 10%
b, R-33 to 2200 ohms, % watt, 10%
R-37 to 15K chms, 4 watt, 10%
£~29 to .1 mfd dipped mylar
~31 to 1000 pfd dipped mylar
C-19 to .1 mfd dipped mylar
NOTE: Locate the replacement capacitor on
bottom of the PC Beoard
g. £-25 to .1 mfd dipped mylar
NOTE: Locate the replacement capacitor on
bottom of the PL Board
h. ABD (1) .01 capacitor disc ceramic
NOTE: locate on the bottom of the PC Board
between junction of CR-1/R-37 and ground.

- b 0 &

ON THE TUNER BOARD CHANGE:

a. R-bh4 to 2200 chms, % watt, 10%
b. R-66 to 1500 ohms, } watt, 10%
¢. R-72 to 680 ohms, % watt, 10%

O THE HF OSCILLATOR BOARD CHANGE:
a. (-19 to type 2ZN3638

ON THE MAIN CHASSIS ASSEMBLY ADD:

a. {1} .004%7 mfd, 3kv capacitor
Connect in series with €-84 located in PA
cavity above PA tank coil -- Designate C- 96

b. (1} 150 pfd, 300V dipped mica capac:tor
Connect in series with C~80 mica compression
trimmer for 20 meter crystal -~ Designate C-98

_49_
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PART NUMBER
226-1009-P11
226-7175-P1

PART NUMBER

| 235-7215-P22

PART HNUMBER
280-1145-PT10
280-1145-P86
280-1145-P1 16
235-7193-P7
235-7193-P}
235-7193-P7

235-7193-P7

235-7207-P29

PART NUMBER
280-1145-p86
280-1145-pP80
280-1145-P68

PART HNUMBER
386-7184~P1

PART NUMBER
235-7207-P25

235-7053-P104


http://www.manualslib.com/

PART NUMBER

c. (1) 150 pfd, 300V dipped mica capacitor. 235-7053-P104

Connect in parallel with C-82 mica compression

trimmer for 80 meter ¢rystal -- Designate C~97

NOTE: Complete realignment will be necessary
after this modification. High freguency
oscillator coil L-6 may tune with the slug
out of the coil.

- 5.1.10 The following change should be made if the microphone amplifier

circuit or the receiver audio circuit shows signs of gain in-
stability {motor boating - loud squeal when transmitter is keyed)
in chassis stamped 21 or below. '

ON THE iF BOARD CHANGE: PART NUMBER

' a. Q-2 and Q-B to type 2N3638 : 3867 184=P1
b. R~5 and R~17 to 6800 ohms, % watt, 10% 280-1145-P104
¢. Change wiring of €-5 from base to ground

to base emitter

5.1.11 The following change should be made if "Talk Back"

i oceurs in chassis #23 or below:

PART NUMBER

(1) capacitor, | mfd, ceramic, disc 235-7207-P39

Connect capacitor between the emitter
and base of Q-1 audic amplifier.

PART NUMBER

5.1.12 Change (~69 to 100 mfd @ 350V 235-7215-P33
Change in all chassis stamped 23 and below.

5.1.13 The following change should be made if Vernier Drive
failure is encountered in c¢hassis number 26 or below:

2.

:
:Downloaded from www.Manualslib.com manuals search engine

1.

GN THE MAIN CHASSIS CHANGE: PART NUMBER
a. The Vernier Drive Mounting Bracket 726-5033-P1

assembly to the new type.

PROCEDURE :

Remove all knobs from front panel.
Remove Dial Lorrect, Pitch, Volume, and Mike Gain Controls

Remove the two forward-most screws on both sides of the front panel
and the one joining the upper right side to the top of the PA shield.

Loosen the two screws on the frequency dial collar.

Carefully pull the front panel away from the chassis along with the
frequency dial,

Pull out far encugh to allow the frequency dial to siip off the end
of the Vernier Drive.

_SG...
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7. Remove the two screws on the Vernier Drive mounting collar,
{Put screwdriver through the hole in the front panel left by
the shaft of the Vernier Drive.

8. Remove the two set screws from the rear (brass) collar of the -
Vernier Drive unit and slip the entire unit off the shaft of
the variable capacitor.

9. Remove the 24 megacycle trap from the support plate.

10. Remove the two mounting screws which fasten the variable capacitor
to the mounting plate, the top support rod screw, and the two bottom
chassis screws.

1. Remove the lamp and by-pass capacator and discard the old mounting
plate.
12. Install the new mounting brackef and replace all the mounting screws.

13. Slip the enclosed & inch rubber gromm&t.into the right~hand mounting
slot on the new Vernier Drive assembly,

T4, Install the new Vernier Drive by sliding the grommet over the brass
shoulder pin protruding from the front of the mounting bracket.
Tighten the screws in the rear brass collar of the Vernier Drive unit.

15, Reconnect all wiring and install the 24 megacycle trap.

16. Stip the frequency dial back over the shaft and move the front panel
into place.

17. Replace lamp and by-pass capacitor.

18, Rep%ace the controls and the frve mounting screwss be sure the front
panel is vertical.

19. Rotate the three gang capacitor to full mesh. Align the mark at the
high end of the dial card with the hair-line of the window and tighten
the screws on the aluminum collar. Be sure the dial is clear of all
other parts. :

20. Re-calibrate the unit; replace front panel knobs.

5.1.1h The following change should be made if power inverter
interference is noticeable in the receiver while the
unit is operating in the DL mode on chassis stamped 26
or below.

ON THE {F BOARD CHANGE:

a.  Connec¢t an approprzate length of number 14 solid
insulated wire on the underside of the IF printed
circuit board from the junction of CR-2/R-11 to the
ground connection of €~12 on the perzmeter of the
PC Board.

....SF,_,
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5.1.15

| 5116

e

Remove the rear/center hold-down screw on the |F

PC Board and enlarge the hole to 4 inch. Install
extruded fiber washer {Part No. 236~1130-P1) be-
tween the mounting foot and the printed circuit

board hole and replace the hold~down screw. The
object of this arrangement is to prevent the printed
circuit board from making ground contact at this
point, After the above change has been installed,

it is recommended that the carrier balance be checked
and that T-2 be realigned.

The following change should be made in all units exhibiting
a drift characteristic in excess of 300 CPS per half hour.
This change will apply to chassis number 28 or below.

ON THE I+ BOARD CHANGE: PART NUMBER
a. C-4% to 6.8 pfd, N-750 235-7219-Pk
b. €-% to 33 pfd, 5%, 300V, fixed mica (DM-15) 235-7053-P36
¢. C€-53 to 82 pfd, 2%, 500V, fixed mica (DM-15) 235-7053~Phl
d. R-56 to 470 ohms, 10%, % watt . 280~1145-p62
e. R-50 to 6.BK ohwms, 10%, ¥ watt 280~1145-P104
f. CR-11 to transistor type 2ZN3565 386-7178-P1

Only the base-collector junction will be
uysed, Remove the emitter lead and insert
the collector lead in the hole nearest the

_ front panel left by the diode, the base lead

in the rear hole.

g. Q-15 transistor to type 2N3564 386~7188-P1
ON THE |F BODARD ADD: ' PART NUMBER
a. 10 pfd, N-750 temperature compensating

capacitor. 235-7128-P3
Remove the VFO coil (L-5) from the printed

circuit beoard. Remove the top screw and

remove the coil from the can. install a

16 pfd, N-750 temperature compensating capacitor

“across the coil terminals. Remove the yellow in-

sitlating material and discard. Reassembie the
can making sure that the T{ capacitor does not
touch the side of the can. Glue a 1-3/4' piece
of asbestos insulating material to the side of
the can facing the PA tubes. Re-install the coil
of the PLB. Perform the alignment steps 3.3.2.5
through 3.3.2.9. Re-check calibration with the
crystal calibrator.

If receiver distortion is exper%ented in chassis stamped
22-27 or any units incorporating change 5.1.10, the following
change should be made.

ON THE IF BOARD CHANGE: PART NUMBER
a. R-i6 to 33K ohms, 0%, ¥ watt 780-1145-P92
b. ADD: R=91, 100K ohm, 10%, % watt 280-1145-p74

C.

fonnect Trom base of (-2 to the collector
of Q-17 in chassis stamped 28.

...52,..
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Symbol

Stock No.

Description

. 93,99

Cl, 39, 41, 43,

¢2,3,4

C5,7,26,2%,36,
42,45 46,50,56,
57,6061,062,63
85,87,8%,95

C6,10,15,16

ca

C914,37,94

11

€13,55,58

Cl14,29,51

11,29

Ci8,21

<19, 25

c22

23, 32,

Cpa

(oF 1]

C30,34,97,98

31

©35,40,91

38

Cad

47, 92

C484,8,C

c49

cs2

cs3”

Ch4

59,74

Ch4

ChB, 7Y

Céb

67,68

69

c10

71

©72,73

€15

C7é

c77

C78

C80.81.82

2357207939
235-7215P43

235-7195P12
235-7189P1
235.T215P%
235.-7207P40
235-7189%4
235-7207P8
235-T053P313
235-7193P7
235-7189P20
235-7193pP7
235-12067P6
235-1263P1
235-7083P279
235-7207P14
235-7053P104
235-7193P1
235-7053P317
235-720585
235-7196P561
235.7200P6
235.7185F1
435.7196F%
235.7053P36
235-7053P44
235-7260P1
235-7207Pi4
235-T195P60
2357196063
235-7200P4
235-7215pP22
235-7215P33
235-7215FP33
235.1215P39
235-TZ15P3
235-T06495
238-7267P1
235.72109P7
235-7186F1
235-T274P}

CAPACITORS

Ceramic, dise, . Imfd, 100V
Electrolytic, tubular, 2000mid, 20V

Ceramic, disc, . 0lmid, 500V, GMV.
Electrolytic, tubular, 3mid, 12V
Electrolytic, tubular, 3mid, 12V
Ceramice, disc, . lmfd, 100V
Flectrolytic, 10mifd, 20V

Ceramic, disc, 100pfd, 600V

Mica, dipped, 390pid, 500V

Mylar, dipped, . Imfd, 100V
Electrolytic, tubular, 250mfd, 12V
Mylar, dipped, 0. lmid

Ceramic, dise, 5épfd, 600V
Variable, mica, compression

Mica, molded, 270pfd, 500V
Cerarnic, disc, . 00imfd, 600V
Mica, dipped, 150pfid, 300V

Mylar, dipped, 1000pid, 100V
Mica, dipped, 560pfd, 500V

Mylar, dipped, .Z2mid, 100V
Ceramic, disc, 15pfd, 500V
Bakelite, tubular, 1,5pfd, 106GV
Variable, 3-gang VFO

Ceramic, digse, &, 8pfd;. 10%, NPO
Mica, dipped, 33pid, 5%, 300V
Mica, dipped, 82pid, 2%, 300V
Ceramic, variahie, 3-12pid
Ceramic, disc, . 00imid, 500V
Ceramic, dise, , 002mid, 1RV
Ceramic, disc, 33pfd, NPO
Bakelite, tubular, 4, Tpfd, 100V
Electrolytic, tubular, 50mid, 50V
Electrolytic, tubular, i00mid, 350V
Electrolytic, tubular, i00mid, 350V
Electrolytic, tubular, 300mfd, 150V
Flectrelytic, tubular, 4mifd, 150V
Mica, dipped, 1100pfd

Mica, variable, compresasion, PAload
Mica, "H type, .0005 mid, 0%, 2500V
Variable, PA fune

Mica, variable, compression, 3-sec,

Inbly
Jably

{ clips
I8
I tuning
11switch
L
Ay
1, C7é
L
L
L
1. srnall
1, power
L
L

Iy Parts
Mz-3.1y
.Prod, nylion

ire

: bracket

y ball

it Board (less
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me,

ook No.

Eflmf:i, 160V
flar, Z000mid, 20V

Dimfd, 500V, GMV
Har, dmfd, 12V
Ikiar, 3mfd, 2V
lmid, 100V

Hd, 20V

Opid, 600V

pld, 500V

Imid, 100V

itar, 250mifd, 2V
{Imid

tofd, 600V
compression

tpfd, 500V
601mid, 600V

dpfd, 300V

BG0pid, 100V

dpid, 500V

b2mfd, 100V

Bofd, 500V

L. Spfd, 10OV
VEO

Lapfd, 10%, NPO
pid, 5%, 300V

bid, 2%, 500V

e, 3-12pid

Bolmfd, 500V
G02mid, 1KV

Bpfd, NPO

4, 7pfd, 100V
flar, 50mfd, S0V
ar, 100mfd, 350V
jlar, 100mfd, 350V
lar, 300mfd, 150V
{lay, 4mifd, 150V
Opid

ormpression, PA load

-1

mpression, 3-sec,

0005 mid, 10%, 2500V

Symbol Stock No. Description
832 235-7212P14 | Paper, tubular, , lmfd, 500V
{84, 94 235-7207P25 | Ceramic, dise, ,0047mid, 3KV
18 235-7259P1 Cerarnic, neuiralizing
C88 235.7053F0 Mica, dipped, 2Zpfd, 500V
C0, A, B, C, 235-7184P! Variable, 3-gang
DIODES
Cii,2,4,5,6,
TA,21,22 322-7186P3 (Germanium, 5262
LR 3E2-TIREPE Germanium, INSTA
CR19D 322-7175F5 Zener, 7.0V, SmA
CRrRil 386-7178P) Transistor ZN3565
CR12,13 322-TIROPZ Germanium INZ70
CR14,15 322-TiR4P2 Silicon, planar, HESHID
CR17,18,19,20 1322-7180P1 |Siticon, 1N2071

¥i
Pl

J-1
Iz, 4
I35

i
L3
L5

7

18

19

Li0
Lil, 12
L13, 14
L5

Pl

1
Q2,4
03,16, 17

226-31009P11
277-1013P1

276-7195P1
2B2-7185P1
2T6-7250P1

292-7200P1
3715.-7223P1
375-7223P2
375-7260PF1
375722601
375.7224P1
3V5-7223P3
292.7184P1
IT5-122171
3TE-TIB3P]
375-12T74P1
315-7178P)
315-1220P1

245-7181 11
276-7269P1

386-T224F1
386718491
386.7185P1

FUSE, 3amp, MDL
LAMP, 28V, .17A bayonet
SOCKETS

Microphone
Yox & Calibrator, 7-pinmin, tube
Antenna & Linear armp.

COILS

Audio choke
Tuner {black dot)
Tuner {red dot)
VEQ buffer

VEO

Crystal oscillator
Tuner {crange dot}
Filter

PA tank

23 mc trap

RF thoke, lmhb
R¥ choke, lmh
R¥ choke

METER
PLUG, power
TRANSISTORS

2N2431
2N3638
2N3642

I SBymbal
05,6, 0,8,911,

12,13,14 386-7219!
QL0 38612238
Q15 3867188
Q18,23 386-7214;
219, 386-7184;
Q290 386-7200:
Q21,22 3867205
Rl 24071801
R25 240.7178%
R4l 240-7181%
R4E2 240.-T196
R&E 24012048
R5Y 240-T179.
R&0 240-7179
n79 ZBO-1106.
RE1 240-1221,
51 228-7280
52 2281280
583 2287278
84 228-7217
55
56 228-7279
57, A,B,C 228-7194
58 2287280
5Pl 3527107

ne
T} 292-71992y
T3 375.T222
T3 375-T222.
T4 3757228,
TH 375.7222
Th 378-7222ive
T7 292-7198)
1q
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Stock No.

Symbol Description
mid, 640V 05,678,517, .
047enid, 3KV 12,13,14 386—72191}’1 ZNZETZ
2 lag 010 386-7223P1 | 2N2495
, 00V 015 386-7188P1 | 2N3564
Q18,23 386.-7214P1 | 2N2926
Qlg, 386718491 2N3638
Q2o 386-7200P1 |2N2869/2N301
GaL,ze 386-7205P3 | 2N443 or AR443 Red
RESISTORS
b j All fixed resistors are 18% carbon,
! 1/2 watt unless otherwise noted on
i schematic.
=410 Ri 240-7180}?1 Microphone Gain Control, 10KR
R25 240-7178%1 Carrier balance, 2000
R4l 240-T181F1 Volume Control, 50000 w/switch 55
DL R42 _240—?196?3 Regulator adjust, WW, 500, W
1A bayonet RA8 249—7206?1 Receiver zero adjust, WW, IKQ, 2W
R59 240-T179pP1 Pitch control, 10008
RED 240-7179P1 Ddal correct, 10009
RT9 280-1106F1 | Fixed WW, 12, 5W
~pinmin, tube R81 240-7221P1 | Bias contrel, 1QKQ
ke SWITCHES
51 228-7280P1 Tune-Operate, DPDT slide
52 228-7280P1 USB-LER, DPDT slide
53 228727871 Pitck OFF-0ON, SPDT slide, . 5-amp,
] 125V
54 228-1217Pl | Calibrate, SPST slide, l-amp, 125V
55 Part of R41
56 228-72719P1 Transmitter, SPST slide, [0+amp, 125V
57, A,B,C 228-719412] Rotary Switch Assembly
S8 228+T2BOPl | Meter, DFDT slide
5Pl 352-?1'{7}“’1 SPRAKER, 3.20
TRANSFORMERS
T Z92-7199P1 | Audio output
T2 375.7222P1 | IF, 456Ke (red dot)
T3 375-.7222P4 iF, 2281,9Ke
T4 37%-7222P2- | Doubler {green dot}
TS 376.7222P3 | Doubler/Tripler {veilow dot}
T6 375-7222P5 1IF, 3350Kc
T 292-1198P1 Power

Symboi Stock No, Description
TURES
V1 29C-7247P2 12DQ7
vz, 3 29G-7215P1 6ORE
CRYSTALS
Y3 354.7189FF  [456. 38Kc
¥z 394.7185P1 TZO0Ke {89 meter)
¥3 394-7i86P1 IG475Ke {40 meter)
Y4 354-7187p1 125G {23 meter}
¥hE I -TIREPL 24625Kc {15 meter}

7267-500551
T267-7012P1
1267-T613P1
7267-1065P1
72471045}
7267-1027P1
PZ67-1028P1
7267-1047G1
7251-1021G1
7267-1042P1
231-T221GE
231-7192P4
231.7196P2
2317191 P2
169-7174P1
7267-1026P1
7267-1035P1
7267-1063P}
T267+1062F1
7267-1064F1
386.7193P1
386-7194P]
282-7196P1
282-7194P2

297-7Tl8zPl

1251-1062P2
T267-1038pP1
725110241
725i-1026F1
7267.1041P1
7267501652

MISCELLANEOUS

Cabinet, complete w/handle
Cable, DC, W.10
Cable, AT, W-71
Clamp, Mech, Filier
Dial, Frequency
Dial, Bezel
Pial, Windaw
Geneva Wheel agsembly
Genzva Plate assembly
Grill, speaker
tlandle, w/mounting clips
Knob, small round
Knob, large round, tuning
Knob, pointer, bandswitch
Mechanical Filter
Panel, Front overlay
Shaft, extension for Ct4
Shield, top
Shield, bottom
Shield, VFO hoard
Socket, transistor, small
Socket, transistor, power
Socket, tube V-1
Socket, tube V-2-3
Tuner Slug Assembly Parts
Ferrite slug {L.-2-3-7)
Slag connecting rod, nylon
Yoke, wire
Yoke Keeper, wire
Yoke attachment bracket
Vernier Drive, dual, ball
L F. Printed Circuit Board {less

mechanical Filter}
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Q9 -Q10 Q7-Q8 CR-9 CR-9
Lower Sideband Upper Sideband
80 Meters Receive HF Crystal HF Mixer VFO VFO Mixer IF Crystal IF Crystal IF Mixer IF Crystal  IF Mixer
Frequency Frequency Output Frequency Output Frequency Freg X4 Output Freqg X 6 Output
3775 7200 3425 5706.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3800 7200 3400 5681.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3825 7200 3375 5656.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3850 7200 3350 5631.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3875 7200 3325 5606.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3900 7200 3300 5581.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3925 7200 3275 5556.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3950 7200 3250 5531.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
3975 7200 3225 5506.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
4000 7200 3200 5481.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
4025 7200 3175 5456.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
Lower Sideband Upper Sideband
40 Meters  Receive HF Crystal HF Mixer VFO VFO Mixer IF Crystal IF Crystal IF Mixer IF Crystal  IF Mixer
Frequency Frequency Output Frequency  Output Frequency Freq X4 Output Freq X 6 Output
7050 10475 3425 5706.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7075 10475 3400 5681.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7100 10475 3375 5656.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7125 10475 3350 5631.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7150 10475 3325 5606.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7175 10475 3300 5581.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7200 10475 3275 5556.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7225 10475 3250 5531.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7250 10475 3225 5506.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7275 10475 3200 5481.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
7300 10475 3175 5456.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
Lower Sideband Upper Sideband
20 Meters Receive HF Crystal HF Mixer VFO VFO Mixer IF Crystal IF Crystal IF Mixer IF Crystal  IF Mixer
Frequency Frequency Output Frequency Output Frequency Freg X4 Output Freqg X 6 Output
14100 17525 3425 5706.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14125 17525 3400 5681.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14150 17525 3375 5656.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14175 17525 3350 5631.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14200 17525 3325 5606.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14225 17525 3300 5581.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14250 17525 3275 5556.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14275 17525 3250 5531.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14300 17525 3225 5506.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14325 17525 3200 5481.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
14350 17525 3175 5456.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
Lower Sideband Upper Sideband
15 Meters Receive HF Crystal HF Mixer VFO VFO Mixer IF Crystal IF Crystal IF Mixer IF Crystal  IF Mixer
Frequency Frequency Output Frequency  Output Frequency Freq X4 Output Freq X 6 Output
21200 24625 3425 5706.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21225 24625 3400 5681.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21250 24625 3375 5656.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21275 24625 3350 5631.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21300 24625 3325 5606.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21325 24625 3300 5581.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21350 24625 3275 5556.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21375 24625 3250 5531.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21400 24625 3225 5506.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21425 24625 3200 5481.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
21450 24625 3175 5456.9 2281.9 456.38 1825.52 456.38 2738.28 456.38
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