
3—Transceivers 73
» The one-hand transceiver has been a popular type of mobile
station, since many—if not most—mobileers are one-hand
operators. The 7-Me. transceiver described here has many
circuit features that could he incorporated in equipment for
other hands.

The transceiver instal led in the author 's
car. The VXO and final-amplif ier tuning
controls f lank the meter near the top of
the panel. The sl ide switches, lef t to
r ight, are for upper / lower sideband, car-
r ier on /off , VXO frequency range, ond
meter. Controls a long the bot tom are for
modulotor balance, receive r.f . gain, re-
ceive audio goin, and final -amplif ier dr ive.
The microphone |ock is ot the center in
this row. Some idea of the size of the
uni t can be gained by comparing i t with
the car broadcast receiver above. The
output is 60 watts p.e.p.

A 7-MHz Mobile SSB
Transceiver

JOHN ISAACS, W6PZV

By now there doesn't seem to be much doubt
that s.s.b. is the way to go for mobile opera-
tion. The contemplated purchase of a new
car finally triggered the decision to get going
on a new mobile sideband rig. At that time,
the only manufactured rigs that I felt were
reasonably priced were also larger than the
available space would accommodate. With size
the main consideration, a number of other
things were automatically resolved. The new
rig would have to be a transceiver and it
would have to operate on one band only. Also,
it might be necessary to compromise on carrier
suppression, unwanted-sideband suppression
and power output. However, there could be
no compromise on frequency stability.

After trying mobile s.s.b. operation with a
separate transmitter and receiver, anything but
a transceiver was out. Also, after operating
mobile for over 15 years, it was found that
although multiband operation has been avail-
able at all times, my operation has been con-
fined to one band about 99 per cent of the
time. It wasn't difficult to settle for operation
on 40 meters. Daytime operation on 75 meters
is somewhat of a problem, and 20 meters is in
and out. I had just completed a multiband

exciter 1 using the McCoy filter, and a VXO
looked like a good way to get needed stability
in a small space. Every consideration was
given to keeping the number of tubes to a
minimum. Multipurpose tubes helped, but 10
tubes plus two VR tubes were finally needed
to do the job.

Circuit Functions
Before going into detail, it might be well to

describe the over-all scheme of the transceiver.
Referring first to Fig. 1, a 6AR8 is used as a
combination 9-Mc. crystal-controlled carrier
oscillator and balanced modulator. The 6AR8
is similar to the 7360 but is less expensive. The
9-Mc. signal is fed to the No. 1 grid, while
audio is fed to one of the deflectors. On
transmit, the 9-Mc. d.s.b. signal from the
balanced modulator is fed to the crystal filter
of Fig. 2, which suppresses the unwanted side-
band and also contributes further suppression
of the carrier. The s.s.b. signal from the filter
is amplified in the first of two 9-Mc. amplifiers
and then fed to the 6BA7 transmitter mixer.
Here the 9-Mc. signal is mixed with the 16.2-
Mc. signal from the VXO to produce 7.2-Mc.

1 Isaacs, “Filter-Type Sidebander,” page 71.From August, 1963, QST .
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FIG. 1—Carrier-oscillator and balanced-modulator circuits. Fixed capacitors of decimal value are ceramic;
others are silver mica, except polarity marking indicates electrolytic. Unless otherwise specified, resistors
are Va -watt composition. See Fig. 5 for heater connections.
Cx C2—3-12-pf. ceramic, zero temp, coefficient (Cen-

tralab 822-FZ).
C3—Air trimmer (Johnson 160-107, or similar).
Ji—Three-circuit jack.
Ri—Linear control.

Si—S.p.d.t. slide switch (Carling S60B or equivalent).
S'2—S.p.s.t., or same as Si.
Tl—10.7-Mc. f.m. discriminator transformer; see text

(Meissner 17-3494).
T2—Microphone transformer, 200 to 500K (UTC

“Ouncer" 0-14).

output. This 7.2-Mc. output is fed to the
12BY7 driver of Fig. 3 and thence to the
6DQ5 final amplifier.

On receive, an incoming 7.2-Mc. signal is
amplified in the pentode section of a 6AX8
( Fig. 2 ) , and then mixed in the triode section
of the same tube with the 16.2-Mc. signal from
the VXO. The resulting 9-Mc. output signal
from the receiver mixer is fed through the
crystal filter and the following two 9-Mc. am-
plifiers to the detector and audio system of
Fig. 4. The balanced modulator is disabled on
receive, but the carrier oscillator remains in
operation to furnish a b.f.o. signal to the
detector. In either mode, inactive stages are
disabled by removing plate voltage. The trans-
mit-receive switch takes care of this.

Carrier Oscillator and Balanced Modulator
Returning to Fig. 1, two crystals are used

in the crystal oscillator so that the carrier may
be shifted to place either upper or lower side-
band in the passband of the filter. These
crystals are normally supplied with the McCoy
filter as a package. The two frequencies may
be trimmed to the proper spot in relation to
the slope of the filter characteristic by means

of the trimmer capacitors ( Ci and C2 ) shunt-
ing the crystals.

The balancing and output-coupling circuits
of the balanced modulator are slightly different,
and the values used also deviate somewhat
from those normally shown for the 6AR8 or
7360 in this application. More trouble was
encountered in this portion of the circuit than
in any other. Transformer T 1 was originally
a standard 10.7-Mc. i.f . transformer. The plates
of the 6AR8 were shunt-fed through 68K
resistors, and the plates coupled to the pri-
mary of Ti through 0.001-/T. capacitors. With
this arrangement, the output from the crystal
filter was very low, and the carrier suppression
was poor. ( The transformer was never designed
for this application, so it can’t be blamed. ) A
10.7-Mc. discriminator transformer was substi-
tuted. The secondary is bifilar-wound, which
is one point in its favor. All internal capacitors
were removed, and the secondary was used as
the center-tapped primary. With this revision,
the results were much improved. The carrier
suppression was better, and the output from
the crystal filter was more than adequate. An
r.f. probe, connected to the output of the
12BY7 driver, was used to measure the carrier

marc.retronik.fr
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FIG. 2—l.f. and frequency-conversion circuits. Fixed capacitors of decimal value are ceramic; others are
silver mica, except * indicates ceramic. Resistors are Vj -watt composition. See Fig. 5 for heater connections.

1.2—18 turns No. 22 enam., close-wound on ^ -inch
iron -slug form.

R 2—Linear control.
S3—Same as Si.
Ts,T.i, Ts, T6—10.7-Mc. i.f . transformer (Miller 1463).

C4—Air-trimmer variable (Hammarlund APC-140-B).
FLi—9 Me. crystal filter (McCoy 32B1).
Li—20 /zh.—Approx. 45 turns No. 30 enam., close-

wound on form taken from National R -33
100 fih. r.f. choke. See text.

sideband rigs is the same one frequently em-
ployed in determining gas mileage.

Modulation is accomplished by applying
audio voltage to one of the 6AR8 deflectors.
The required a.c. voltage is something less than
10 volts, and this is easily obtained by using a
carbon microphone and an input transformer.
The volage ftr the microphone is taken from
the 12-volt circuit through an RC filter. I have

suppression. The measured suppression is
about 40 db. below the peak output. The
minimum reading apparently is limited by the
various beats produced in the 6BA7 mixer. At
any rate, the effective suppression is better
than 40 db. judging from the ratio of maximum
to minimum readings on a field-strength meter.
I am inclined to believe that the formula some-
times used to calculate carrier suppression of
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Antenna connec t ion to rece iv ing r. f . ampl i f ie r i sFIG. 3—Transmi t t ing dr iver and f ina l -ampl i f ie r c i rcu i t s,

t aken from the input s ide of the t ransmi t t ing pi ne twork. On transmi t, the t.r. re lay (Ki Fig. 5) appl ies — 75
vol t s b ias to the rece iv ing r.f . ampl i f ie r to pro tec t i t f rom the t ransmi t te r s igna l. Capac i tors of dec imal volue
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L 3—24 turns No. 26 enam. on % - inch i ron -s lug form.
L 4—18 turns No. 20, 1 y2 inches long on ceramic

form 1 y8 inches in d iam.
R3—Wire-wound cont ro l.
R -i—200 times meter shunt.
S4—Same as Si.
Zi—5 turns No. 18 wound on assoc ia ted 100-ohm

res is tor.

C5—Double-spaced midget var iab le (Hammar lund
MC -35-SX or s imi la r).

Ce—NPO ceramic t r immer, 1 .5-7 pf. (Cent ra lab
822- EZ).

C 7 / Cs—7500-vol t ceramic (Cent ra lob 850S-50Z ).
Co—5000-vol t ceramic (Cent ra lab 853-20Z ).
J -2—Coaxia l p lug -in connec tor ( UG 1051 /U ).

always favored the carbon microphone for
mobile operation. The cost is low and output
is high enough to eliminate a preamplifier.
There is never any r.f. feedback as is frequently
encountered with low-output microphones and
high-gain preamplifiers. In addition, the fre-
quency response is designed for voice opera-
tion, and it doesn’t make much sense to use a
microphone which is flat from 100 cycles to
over 10,000 cycles and then pass the output
through a filter which limits the response to
300-3000 cycles.

The VXO
The tuning of the transceiver is accomplished

through the use of a VXO, or variable crystal
oscillator. The circuit used ( Fig. 2 ) has ap-
peared in numerous sideband applications. The
original circuit used a split-stator tuning capac-
itor, but experiment showed that by making
one section fixed , about 80 per cent of the
frequency shift could still be obtained with a
single-section variable capacitor in place of the
dual-section capacitor. Crystals at 8 Me. are
used, with the shift limited to about 9 kc.
The output of the pentode section of the
6AW8 is tuned to 16.2 Me. At this frequency,
the shift is double, or about 18 kc.

Two crystals are used in overlapping ranges
to cover from 7200 kc. to 7235 kc. The crystals
used are regular ham-type units mounted in
the small CR6U metal cans. The value of Li
must be determined experimentally, and may
vary depending on the crystal being used, al-
though both of the crystals that 1 used provide
about the same shift with the same coil. Con-
necting the inductance L\ in series with the
crystal causes its series-resonant frequency to

Crystal Filter
The circuit diagram supplied with the filter

shows variable capacitors connected across the
input and output. These are to be adjusted
for maximum output with the modulator un-
balanced and using the 9001.5-kc. crystal.
However, it was found that any capacitance
added to either the input or the output of the
filter caused the output Signal to decrease.
This is probably caused by the fact that the
62-pf. capacitor of the filter input impedance-
matching network is connected across the input
of the filter.
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FIG. 4—Detector and receiving audio circuits. The b.f.o. signal is obtained from the carrier oscillator. Rec-
tified audio supplies a.g.c. for the receiver r.f. stage. Capacitors of decimal value are ceramic or paper;
others are mica, except polarity markings indicate electrolytic. Fixed resistors are Vi-watt composition. See
Fig. 5 for heater connections.
R5—'Audio taper control. T7—Output transformer, 10,000 ohms to 7 ohms

(Thordorson 24S52).

be lowered. This means that the marked fre-
quency of a crystal must be higher than the
required highest output frequency. It was de-
termined experimentally, using some crystals
near 8 Me., that the crystals should be ordered
with a frequency about 6 to 7 kc. on the high
side. Two crystals were then ordered, one
at 8122 kc. and a second at 8115 kc. Using the
circuit shown, these crystals actually cover
7202 to 7221 kc. and 7217 to 7235 kc. after
mixing with the 9.0-Mc. signal. Nothing is
guaranteed with respect to the crystals which
you order. You’re on your own.

Li is made by taking a 100-^h. r.f. choke
and first removing all of the wire. The core is
then rewound with approximately 45 turns of
No. 30 enameled wire. The actual number of
turns is adjusted until the desired frequency
shift is obtained. Using a grid-dip meter and
a standard capacitor, the inductance was found
to be approximately 20 ,uh.

The frequency stability of the transceiver
is excellent and the bandspread is very good,
thus making tuning slow and easy.

Final Amplifier
A 6DQ5 is used in the final amplifier ( Fig.

3 ). A pi network is used in the output and
the tube is neutralized. The neutralizing circuit
is a little unusual and is employed because of
the physical problem of connecting a capacitor
from the plate of the 6DQ5 to the bottom of
the tank circuit of the 12BY7. The value of
the output capacitor of the pi network is
determined experimentally, and then the capac-
itor is soldered permanently into the circuit.
This saves a separate loading capacitor and
makes it possible to use the bridge neutraliza-
tion circuit shown. This circuit would not work
very well with a multiband amplifier, or one
in which the output capacitor is variable.

The combination of C5, C7, Cg and C9 was
chosen on the basis of compactness and avail-
ability. If space permits, the combination may
be replaced by a single 150-pf. variable, or by
other combinations of fixed and variable that
will give an equivalent total. Any fixed capaci-
tors used should be capable of carrying 3 or 4
amperes of r.f ., such as high-voltage mica types
or the 850S ceramic types mentioned.

Drive may be adjusted by means of R3 in
the cathode circuit of the 12BY7 driver.

The 6DQ5 screen voltage is regulated by
an 0A2. This regulator also controls the No. 2
grid voltage of the carrier oscillator. The 0C2,
operating from a — 120-volt source, provides
regulated — 75 volts. A voltage divider in the
grid-biasing circuit of the 6DQ5 reduces this
to about — 56 volts.

The metering system consists of a single
0-1-ma. meter which may be switched either
across a multiplier resistor ( R4 ) to read final-
amplifier cathode current, or to an output-
indicating circuit sampling the r.f. output from
the pi network.

Receiver Details
To avoid the need for an antenna-transfer

relay or switch, input to the receiving r.f. stage
( Fig. 2 ) is coupled through a small high-
voltage capacitor permanently connected to
the hot end of the transmitter output pi net-
work. To offset the effect of the rather high
r.f . voltage that appears at the signal grid of
the 6AX8 pentode when transmitting, the t.r.
switch applies a negative bias of 75 volts to
this grid. This negative voltage is taken from
the 0C2 in Fig. 3.

A 6BA7 and 6AR8 were tried as product
detectors, but both proved to be very micro-
phonic. However, the 12AX7 grid-leak detec-
tor shown in Fig. 4 works fine. Since the b.f.o.
frequency from the carrier oscillator is always
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FIG. 5—Power and control circuits. Capacitances are in (uf ., and resistances in ohms. Capacitors are elec-
trolytic.
CRi—12 silicon units, 400 p.i.v., 750 ma. each unit.
CR2—S.licon rectifier, 400 p.i.v., 750 ma.
J:i—Octal socket.
Ki —Subminiature 12-volt 3-pole double- throw d.c.

relay (Potter & Brumfield MG17D, one pole
not used ).

K 2—12-volt 3-pole double- throw d.c. relay ( Potter &
Brumfield KA14 DY).

K.3—12-volt s.p.d.t. d.c. relay (Potter & Brumfield
KA5DY).

1.5—Filter choke (Stancor C2303 or equivalent).
Pi—Male octal plug.
Rfi—Slider adjustable.
SG S.p.s. t. attached ta Rg, Fig. 4.
Ts, Ta, Tio—See text.
Tn —230-volt 40- ma. power transformer, 115-volt pri -

mary used as secondary, center tap on 230-
volt winding not used (Triad R -29A or similar).

TBi —Terminal board.

the same as the frequency used on transmit, the
sideband relationship is the same for both
modes. That is, when Si is set for l.s.b., the
lower sideband will be transmitted and re-
ceived. On receive, the transceiver is tuned
until the received voice signal sounds natural.
The transmitting frequency will then be very
close to that of the received signal.

Output from the audio amplifier which
follows the detector is adequate for mobile
operation. I have a switch mounted under the
dash which transfers the speaker from the
broadcast receiver to the transceiver.

A.g.c. voltage is obtained by rectifying the
audio drop across a resistor shunting the out-
put-amplifier load. The rectified voltage ap-

pears across a 100K resistor shunted by a
0.25-,uf. capacitor. A larger capacitor at this
point would provide smoother operation, but
I did not have space for it. A.g.c. is applied to
the r.f . stage ( Fig. 2 ) only, but it is effective
and eliminates the necessity for reaching for
the manual gain control when a strong signal
hits the front end.

Power Supply
Fig. 5 shows the circuit of the power supply

and control system. The power-supply is a
little unusual, and should be of interest to
anyone contemplating a mobile sideband
transceiver. I use the alternator which is
standard equipment in my car. It is rated at
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30 amp., or about 400 watts. This is plenty
for a transceiver rated at a peak input of
about 100 watts.

Automobile alternators have three-phase out-
put. They are Y-connected, but the neutral is
not used, although it is brought to a terminal
on some makes. The alternator contains six
silicon diodes which convert the three-phase
a.c. to d.c. When the alternator is operating
at normal output, the a.c. voltage, line to line,
is close to 10 volts. Measuring from line to
neutral, it would be close to 6 volts. I opened
my alternator and soldered three No. 10 wires
to the a.c. output, ahead of the rectifiers. The
rectifier connections were not disturbed, so the
alternator functions in a normal manner as far
as the d.c. output is concerned.

The next step was to raise the low a.c. out-
put to a higher a.c. voltage. I found three
surplus filament transformers with 10-volt, 10-
ampere secondaries. The primary of each is
tapped at 200, 220 and 240 volts. The 10-volt
secondaries were connected in the delta con-
figuration and then connected to the three wires
from the alternator. The 220-volt taps are used
and the primaries are connected in Y. Using
the neutral, this stepped-up a.c. is applied to
a three-phase rectifier consisting of 12 silicon
diodes, 2 diodes per leg. The resulting d.c.
output is approximately 600 volts and 300 volts.
Because the ripple is low with the three-phase
connection, very little filter is needed. A small
step-down transformer is connected across one
of the larger transformers and produces 110
volts a.e. which is rectified and filtered to pro-
duce the bias voltage.

The surplus transformers work very well.
Actually, a rating of 10 volts at 5 amp. would
be sufficient. Transformers rated at 6.3 volts,
10 amp. with 220-volt primaries could also be
used by bringing out a neutral connection from
the alternator and connecting the 6.3-volt
windings from line to neutral. The 220-volt
primaries would be connected in Y. However,
probably neither 6.3- or 10-volt transformers
with 220-volt primaries are a drug on the
market. Control transformers rated at 12 volts
8 amp. are regular catalog items. These may
be substituted for the 10-volt transformers
mentioned at a sacrifice of 15 to 20% in output
voltage.

The efficiency of this arrangement, with
reasonably good transformers, is better than
that of a good transistor power supply. To
gain some idea as to the performance in this
installation, look at the accompanying chart.
The worst condition is with the engine idling
and the headlights turned on. Here, at maxi-
mum output, the plate voltage is 490 volts and
the plate current is 135 ma, for an input of
65 watts. The best condition is with the
engine operating at driving speed and the
headlights off. Here, at maximum output, the
plate voltage is 630 volts and the plate current
is 160 ma. for an input of 101 watts. Using

TABLE I

Engine Mode Lights Low
Idle
Idle
Idle
Idle
Driving Rec.
Driving Rec.
Driving Trans. Off
Driving Trans. On

Driving speed equivalent to 40 m.p.h.
Engine idle speed: 580 r.p.m.
Generator regulator set at J 4.2 volts.
Final plate current values shown were taken with
maximum sustained modulation.
Minimum final plate current: 35 to 40 ma.

FinalHigh
Rec.
Rec.
Trans. Off
Trans. On

Off 265 v.
On 255 v.

500 v.
490 v.

135 ma.
135 ma.

Off 320 v.
On 310 v.

160 ma.
155 ma.

630 v.
600 v.

transformers designed for operation over a
wide frequency range, the regulation and effi-
ciency would be even better.

Control Circuit
Referring to Fig. 5, Sa is the main power

switch. This switch turns on all heaters, sets
up the 12-volt circuits for the relays and
microphone, and operates Kz which turns on
the high-voltage and bias supplies. In this
condition, those transceiver stages which are
used for both transmit and receive are supplied
with 300 volts directly, while those used on
receive only are similarly supplied through a
back contact of Ki. At the same time, the a.g.c.
circuit from the audio amplifier is connected
to the receiver input stage.

Switching from receive to transmit is con-
trolled by a d.p.s.t. toggle switch ( or p.t.t.
switch ) at the microphone. This switch closes
the microphone circuit and simultaneously
operates Ki. Ki shifts the 300-volt line from
stages which operate on receive only to stages
which operate on transmit only, and simul-
taneously operates Ku which switches the 600-
volt supply to the final amplifier. At the same
time, Ki switches the grid return of the receiver
r.f. amplifier from a.g.c. to a fixed bias of — 75
volts to protect the amplifier tube as described
earlier. Since Ki cuts off the plate supply to
the audio amplifier, the speaker is muted.

Construction
The transceiver is small in size. In fact, it

is too small. There is not enough room to work
in easily and not enough metal surface and
ventilation to adequately dissipate the heat
generated by the tubes. The cabinet should
have been a few inches deeper. I solved the
heat problem by installing a small 12-volt
blower directly behind the transceiver. This
blows on the low-level part of the chassis.
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Proceeding from right
to left around the
outer edge of the
chassis, the sideband
crystals are close ta
the panel, followed
by the 6AR8, T1, the
sideband filter, the
first 12BA6, T3, the
6BA7 transmitter mix-
er, Tô, the 12BY7A
driver, and L3 . To
the left of the side-
band filter are the
second 12BA6 and
the 6AX8, with T4
still farther to the
left, and T5 just visi-
ble to the right. The
VXO range crystals
are below the VXO
tuning capacitor. The
detector and receive
audio section occu-
pies the space to the
rear af the meter.

The cabinet is an LMB type W-1C. It
measures 8)2 inches long by 63» inches wide by
6 inches high. Large holes were cut in the top
and sides, and then pieces of perforated metal
were riveted over the holes. This helps con-
siderably with the ventilation. The photo-
graphs show the parts layout. It took a lot of
planning to get all of the necessary parts into
the small space. The balanced modulator and
crystal oscillator are shielded from the rest of
the circuit. Tire receiver front end is also
shielded from the 9-Mc. amplifier strip. The
6DQ5 is shielded from the balance of the cir-
cuit. No difficulty was experienced which was
traced to a lack of isolation or shielding, so
the precautions were probably worth the effort.

There isn’t much space available for the
final amplifier. The 6DQ5 is mounted horizon-
tally with the tank coil and capacitor above
it. The tank coil is wound on a surplus ceramic
form and is not affected by the heat. The
fixed capacitors consist of three high-voltage
ceramic capacitors mounted inside the coil
form. These also are not bothered by the
heat. Air-wound coils, using plastic strips for
insulation, would not be suitable for this rig,
although they work fine where there is ade-
quate ventilation.

The cabinet, which included the chassis, was
purchased in the unpainted condition. All of
the holes were cut and the ventilating grilles
riveted on, and then all of the metal pieces
were painted with hammer-tone paint from an
aerosol can. It is not difficult to get a good-
looking paint job this way, and there is no
worry about scratching the paint while the
holes are being cut.

Alignment
A signal generator is not required for tune-up

since there is already a built-in oscillator. Only
two pieces of test equipment are required. The
first is a vacuum-tube voltmeter with an r.f.
probe attachment. The second is a grid-dip
meter with reasonably accurate calibration.

The use of the commercially-made r.f . trans-
formers saves a lot of time and trouble. They
are small, well-shielded, and do not take up
much space below the chassis. Using the addi-
tional external capacitors shown in the circuit
diagram, they will tune to the required fre-
quency with no time-consuming cutting and
trying.

The first thing to adjust is the balanced
modulator. The 9.0-Mc. oscillator must be
working, and this can be checked by measuring
the r.f. voltage at the cathode of the 6AR8.
No voltage, no oscillation. The VXO should
be disabled to avoid any possible stray pickup
from it during the null adjustments to follow.
Initially, capacitor C3 is disconnected. The
carrier switch, S2, is closed. This produces just
enough carrier to facilitate tuning the trans-
mitter with the aid of a field-strength meter,
and makes it possible to tune the rig without
danger of exceeding the dissipation rating of
the 6DQ5. Connect the r.f. probe across the
secondary of 7T, and peak the tuning slugs for
maximum output. Move the r.f. probe to the
grid of the 6BA7 transmitter mixer, and peak
the primary of T 3 ( the secondary of T 3 is not
used. ) Now repeak the primary and secondary
of IT. Set the trimmer (Ci) across the 8998.5-
kc. crystal to about half capacitance and
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This view shows the
final-amplifier assem-
bly. The 6DQ5 and
pi-network coil are
mounted horizontally
from a bracket. The
trimmer capacitor is
for neutralizing.

adjusting C3, Ri, or the coil slugs in one direc-
tion should cause the output first to decrease
and then to increase. The null is the minimum
reading. Don’t make the mistake of assuming
that any decrease in output is an improvement
in the null reading. Readjustment of the
primary and secondary slugs of T1 may improve
the null. Just be sure that you are getting a
null and not just decreasing the output by
detuning the circuit. All of the null adjust-
ments interact to some degree, so keep making
adjustments until there is no further improve-
ment.

Now get the VXO operating. Assuming that
the circuit oscillates, and the value of L\ is set
as described earlier, the only adjustment to
make is in L2. With the power off , use the
grid-dip meter to set the frequency of L2 to
approximately 16 Me. Turn on the VXO, con-
nect the r.f . probe to Pin 2 of the 6BA7 and
adjust L-2. for maximum output. Connect the
r.f. probe to the No. 2 grid ( Pin 8 ) of the
12BY7 driver. Close S2 and peak the primary
and secondary of Te for maximum indication.
Be careful that these circuits are not being
tuned to 8.2 Me. instead of 7.2 Me. Check by
turning off the carrier switch. The meter read-
ing should fall to a very low value. Re-adjust
L2 for a maximum reading also.

Move the r.f. probe to the input grid of the
6DQ5. During all of these initial adjustments,
remove the plate and screen voltage from this
tube. Adjust L3 for maximum indication and
readjust the primary and secondary of Te.

The final plate tank circuit is next. Check
the tuning range of this circuit with the grid-

switch this crystal into the circuit. The pre-
cise setting of C1 requires a frequency meter
like an LM or BC-221. It is possible to get
additional carrier suppression by increasing the
capacitance of the trimmer. There will be
some sacrifice in audio quality if the frequency
is set more than 10 db. down on the slope of
the crystal-filter passband. This same adjust-
ment will be required in C2 with the 9001.5-kc.
crystal switched in, but in this case the capaci-
tance is increased to move the frequency up
the slope of the filter and thereby provide less
attenuation of the carrier. The 8998.5-kc.
crystal will be used most of the time, since this
is the one required to generate the lower side-
band. After the transceiver is in operation, a
check with a local station will be helpful in
setting the crystal trimmers. Move the carrier
frequencies as far down the slope of the filter
as possible while still retaining acceptable
quality. The local station will be able to tell
you when you have gone too far.

Now open S2. Adjust the balance control, Ri ,
for minimum output. Before making further
adjustments, whistle directly into the micro-
phone and note the reading on the v.t.v.m.
All subsequent adjustments of the balanced
modulator should not affect this maximum
reading more than about 10 per cent. Now
connect trimmer C3 to one of the plates of the
6AR8. Start with a minimum setting and in-
crease the capacitance. If the output does not
decrease, try connecting the capacitor to the
other plate. In all of these final adjustments
of the balanced modulator, remember that a
null is desired, not just reduced output; that is,
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dip oscillator. Set the neutralizing capacitor,
Ce, at minimum value. Connect a 52-ohm
dummy load to the antenna terminal. With the
6DQ5 filament on, but all other voltages re-
moved, apply excitation to its input grid.
Connect the r.f. probe to the plate. Adjust
the tuning capacitor C5 for maximum reading.
If this occurs with C5 set at maximum or mini-
mum capacitance, the output circuit is not
tuned to the correct frequency. Now adjust the
neutralizing capacitor for a minimum reading.
After the antenna is connected and the rig is
on the air, some additional adjustment of the
neutralizing capacitor may be necessary since
a change in the output capacitance will un-
balance the bridge neutralizating circuit. Some
adjustment of the output capacitor may be
required to suit a particular installation. Try
820, 1000 and 1200 pf ., and see how much
difference they make. The author found that
a 0.6-^uh. coil connected from the bottom of
the whip antenna to ground made a noticeable
improvement in the output.

The remaining adjustments are for the re-
ceiver section. A modulated signal generator
would help. Just peak T 4 and T5 for maxi-
mum output on a received signal. No further
adjustment of the receiver is necessary. All of
the tuned circuits operate at 7 Me. or higher,
so there is no need to adjust them in normal
operation since the VXO covers a range of only
35 kc.

Without going into excruciating detail, that’s
about it as far as the alignment and adjust-
ments are concerned. The assumption is made
that all bugs have been removed before the
final alignment is attempted. Anyone who has

enough experience to start the construction of
a single-sideband transceiver should know what
to do when he runs into trouble. If not, he’d
better not start.

Afterthoughts
My transceiver is installed in the car and is

being used daily. Results have been very good,
although not any better than commercial equip-
ment having the same power rating, of course.
It is a very pleasant surprise to find that you
can regularly contact stations who would
normally be beyond your range for a.m. It also
works the other way. The sideband stations
will come through local noise which would
ordinarily make a.m. reception difficult, if not
impossible.

I had the usual amount of troubles before
the transceiver was operating in a satisfactory
manner. Some design changes had to be made
and the circuit shown in this article is not
the same one used at the start of the project.
There may be some concern about the unused
triode sections of the 6AW8 and the 12AX7.
The fact is that they just aren’t used. Original
plans included the full use of all tubes. It’s
better to have room for tubes you don’t need
than to have need for tubes for which you
don’t have room. Or something like that.

A drawing giving the chassis layout has
been purposely omitted. Benefit by my ex-
perience. Use a larger chassis and cabinet.
Use parts on hand where you can. You aren’t
going to be able to find some of the exact parts
which I used. I have a larger junk box than
you do.






