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Preface

There is still hope radio amateurs will again build their own equipment.
With the advent of SSB, construction of home equipment essentially stopped.
The reasons for this was little information and the terrific cost of filters
and other components. Engineers who could simplify SSB gear for the
amateurs, worked at it all day as a vocation and at night ceased to “tinker”
at home. Despite the skeptics it doesn't take too much test equipment to
construct SSB gear for the amateur.

Believe it or not, a SSB rig can be built from the BC-453, the 200-500
kcs band surplus receiver with nothing else but a VIVM and an R-F probe.
Another 200-500 kcs receiver helps when tuning up the circuits. The
rejections of the completed transceiver unwanted side band using the 85 kc.
i.f. is down at least 20 db. This is equal to most phasing rigs and plenty
good enough for amateur use. The low frequency oscillator makes it more
desirable for mobile operation than the phasing type using a 5 mcs VFO.

I don't say everyone can build this rig, but I am sure with a little help
the more technical amateur can make it go. Yes there are problems, many of
them beside the print, open coils, wrong placing of parts and mistakes
getting the original parts all back in the right place. Sometimes
oscillations occur tuning the 200-500 kc receiver because of a poor 6K8. Low
screen voltage on the 6AG7 may cause it not to mix properly. These mentioned
are obstacles to the amateur constructor. So I cannot say, “this is a fool
proof circuit anyone can build”. “Cave Canem,” you are on your own, be sure

and send self addressed envelope if you must ask a question.
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To the unknown Radio Amateurs who will
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VIEW SHOWING BRACKET BOLTED TO SIDE.
USING TWO FOR SUPPORT WHEN CHASSIS
TURNED OVER IN WIRING POSITION
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DISCUSSION

This transceiver is an outgrowth of the original SSB transmitter worked
out by W6DMN. The BC-453 receiver is now a SSB transceiver. W6IQY saw the
possibility of making the BC-453 into a transceiver. After several years of
“tinkering” and reducing parts, it has arrived at this semi-final form. It
now uses one relay rather than the three expensive miniature ones used in
Model One. Improvements are a continuing thing.

Essentially the unit consists of a very stable 85 kcs oscillator which
has been moved up into the front compartment. This oscillator is very
stable, and is fed into a 85 kc amplifier. The carrier is then balanced out
and fed into the i.f. strip in which the coils were modified to use the whole
coil in place of the tap. All of the 85 kc coils are modified to obtain more
gain. The first and second coils are now connected back to back making them
sharp enough to reject one side band when the 85 kc oscillator is tuned off
to one side of the curve. The audio signal is modulated into the input of
the i.f. by diode modulators. The signal is passed through the 85 kc i.f.
and amplified by the 6AC7 and in turn mixed with the 450 kc variable
oscillator in the 6K8. The signal is again amplified by the 6SK7 which has a
ring modulator ahead of it to balance out the 85 kc signal which gave so much
trouble in the earlier models. The signal from the 6SK7 which has been mixed
with the 6AG7 signal of 7750 kcs now gives an output signal of 7200 kcs. The
plate of the 6AG7 and the grid of the 6146 tuned circuits have enough
rejection to separate the 7750 kc signal from the 7200-7300 kc amateur band

to drive the 6146 plate current to 150 ma.
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Discussion continued

The 7750 kcs crystal was used so that the BC-453 tunes the top of the
dial or 500 kcs end. This will give more separation to the images. On 80
meters, the tuned circuits are more selective, however by changing the
circuit to 3500 kcs crystal oscillator and the 6AG7 plate and 6146 grid
coils, the set can be used on 80 meters. Rather than complicate switching
in this model, circuitry for 7mc was shown only.

I might mention if FT 243 crystals are used, it would be wise to use a
tuned crystal oscillator circuit to increase the output, rather than the
Pierce circuit shown. The crystals in the metal can seem to be more active
in the Pierce circuit. The R-F output of the crystal controlled converter
oscillator used for the transmitter injection should be at least 6 volts.

On receive, the crystal controlled converter is fed into the 6K8 mixer
through the 85 kcs i.f., 6AC7 amplifier, and on into the product detector
and audio stages. AVC is used by controlling the 6BZ6 with rectified audio
voltage. It is possible to do away with the R-F tube and feed the AVC into
the i.f. amplifier. There are many modifications that can be made to the
circuit, but will not be discussed here as with such great possibilities one
would never finish the first model. If you do experiment and find better
circuits we will compile them for later information.

There should be more of these receivers available as time goes on,
because they are doing away with the low aircraft range beacons, which these

were used for.
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CONSTRUCTION

The construction of this SSB transceiver does require more than the
average amateur technical ability to construct. The constructor should
be familiar with the original BC-453 print. All BC-453 circuits are not
exactly the same. For instance the Army model does not have the one antenna
input coil and it will be necessary to take an old 455 kc i.f. coil and peel
enough wire from the center to slip it over the present coil. You could
scramble wind 100 turns of wire on the coil in place of the i.f. coil, it is
not too critical. Some of the receivers have the antenna coil already wound
on and that can be used. Fig. 2 shows the location of the coil inside the
can. Wind your coil on in the same direction as the one already wound on the
form.

The first step in the construction is to remove all of the parts from the
BC-453. When you do this place all of the parts in a can and make sure
especially to mark the oscillator parts which will be used again. Make
drawings of the wires going from the tuning condenser to the coil pins.

1. When all of the parts have been removed, file off the front panel
rivets to obtain a smooth surface. Also cut out a square hole at the bottom
even with the chassis but leave the screw holes to fasten the panel. The
panel can be made from 16 ga aluminum until you get a cabinet.

Finish the chassis by boiling it in a solution of “Drano” for 5 minutes.
Work the black deposit off with a stiff brush. Then dip or wipe the chassis
with Di-Chromate. This will leave a bright chassis. Sometime the BC-453 must
really be scrubbed with “Paint Stripper” to get the varnish off. Lacquer
thinner, liquid sandpaper does not always work. If not stop in a auto paint
shop for some Monsanto Paint Stripper. This is the delux treatment and
scrubbing everything with steel wool and lacquer thinner works satisfactory.
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FIG 6 |
PHOTO TAKEN BEFORE 85 KC SLUG
INSTALLED IN FRONT COMPARTMENT

page 17



—~ RELAY

_6AG7 PLT
|_ 6146 GRID

—6BZ6 PLT

C 59

FIG. 7

page 18



F

page 19



PARTS MOUNTING

2. Once the chassis and the tube sockets are cleaned you are ready to
continue. The tube sockets can be scrubbed with MEK (methyl-ethel-keytone)
or flux remover so they will look like new. Parts and holes should be
mounted to conform with Fig. 3.

3. The 85 kc BFO coil has to be moved up into the front compartment.
First open the can and set the condenser at half capacity. Mark the shaft
with a prick pin or paint to indicate this point. The initial tuning will be
accomplished at mid band. Assemble can after marking panel. Also leave out
the two bottom screws so the can may set lower down in the chassis. On top
of the can fasten a terminal board made from 1/8 inch thick micarta with
terminal pins driven in holes but not far enough to short to the can. These
items will have to be found in surplus stores or ordered through your local
radio store. The micarta can be mounted by tapping out the top two screws
to 4-40. Before you install the can, carefully unloosen screw holding the
coil and slip the lead of a .01 mfd condenser under it and tighten without
breaking the inside lead which might happen as the ceramic form turns. The
condenser slips around terminal #3 on the coil as shown in Fig. 11. These

terminals should be ground off enough to clear the plug in coil cans.
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Oscillator and Microphone Section Construction

1. A good place to start the wiring is with the microphone amplifier
tube socket located in the extreme back left hand corner of the chassis.
(Fig. 10). The microphone gain control is located at the back of the
chassis and in operation should not be turned farther than necessary to
prevent RF feedback. Note the 30 uufd condenser used on the grid to by-pass
RF (C-10, 9). Without these there is a possibility of oscillation.

Mounting of C-11 is at the back of the chassis on the left side. (Fig.
10). Shielded wire is run from the capacitor to RFC-1 and C-12 (Fig. 10)
which are mounted on a terminal lug fastened to the copper metal shield
bracket.

2. The 85 kc oscillator assembly parts should be retained so that the
oscillator will function on 85 kcs. The can is opened up and the condenser
set at half capacity so the the i.f.'s can later be tuned to mid frequency.
When mounting the can to the panel more space can be gained by leaving out
the two lower screws in the can. A terminal board can be made from micarta
with pins to mount CR-1 and CR-2 along with R-4. The condenser is adjusted
from the front panel by a screw driver. It is possible to put a shaft on
the condenser but seldom worth it. Condenser C-7 was wound around the
center screw holding the 85 kcs coil. Be careful not to twist the coil and
break the leads. In some models the screw is on insulation instead of metal

and the condenser will have to be grounded elsewhere.
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The balance potentiometer is mounted on the front panel. A 1000 ohm pot was
used so that the diodes are not loaded and more output is obtained. More
carrier suppression can be obtained by experimenting, sometimes by putting a
small condenser on either side of the pot to ground and adjusting it for a
null. This may not be worth the extra effort unless large amounts of stray
capacity are in your wiring.

The 85 kc oscillator tube the 5965 gives more gain than the 12AX7 and
found to work better. The tube is mounted horizontal on a metal bracket
made to fit between the balance pot and the plug in coils. The terminals at
the coil can be nipped a little if they touch the can coils which plug in.
(Fig. 9).

Shielded wire is run back from the microphone jack. Small brown covered
grid wire with the cloth removed works the best. This shielded wire is also
used going to the product detector from C-1 and junctions of CR-1,2 over to
the relay. It is important to keep the 85 kc signal from by-passing the

filter coupling into the wiring.
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Oscillator and Microphone Amplifier Parts List

CR-1 and CR-2 1IN34 or any good diodes that will fit in space.
RFC-1 .5 mhy 50 ma.

Cc-1 5 uufd silver mica.

c-2 .01 disk ceramic.

Cc-3 15 uufd silver mica.

Cc-4 200 uufd silver mica. Use original part.

C-5 .01 disk ceramic.

C-6 condenser inside of 85 kc osc can. set at mid

capacity for tuning if's.

c-7 .01 or .02 disk ceramic.

Cc-8 .01 disk ceramic.

c-9 30 uufd not critical. R-F by pass.
Cc-10 30 uufd not critical. R-F by pass.
c-11 .5 mfd 150 volt

Cc-12 .002 mfd disk ceramic.

R-1 -

R-2 100 k 1/2 watt use original part.
R-3 1 K balance potentiometer.

R-4 100 K 1/2 watt.

R-5 22k 1/2 watt.

R-6 1 K 1/2 watt.

R-7 220 K 1/2 watt.

R-8 1 megohm / 250 K not critical.

R-9 1 meg 1/2 watt.

R-10 3300 ohm 1 watt.

85 kc amplifier coil tuned with 150 uufd to hit
85 kc. TV replacement part. Miller #6315 20
mhy iron slug. Wind 50 turns #30 covered wire
over it to supply R-F. to diodes.
page 25
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Power Input Connections

For power input the old mica plug is removed by nipping the edge with
wire nippers and pulling out. The hole is punched to take a male 8 prong
plug. Condenser C-13 and C-14 is a can containing four condensers. Three
filter and one 20 mfd low voltage for the by-pass on the audio cathode.
This condenser fits in the old motor plug hole and is short enough so that

the final tuning condenser will mount on top of it.

Parts List
R-11 7 K ten watt. Part of original circuit.
R-12 20 K 1 watt. Adjust relay so that it will just close,

this value may vary.

Cc-13, C-14 Mallory Type FP short can. 10-10 mfd. The other 10
mfd 450 v can be used for filtering. The 20 mfd low
voltage can be used for cathode by-pass on the 6AQ5 audio.
N16-C-22997.

Relay-1 10,000 ohm Leach type 227-S3E double arm, double throw.

Only one side show in this Fig. The other contacts are
used to switch the 85 kcs.
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Discussion
Audio, Product Detector, I.F. Amplifier

For selectivity of the I. F. cans we pull the slugs out as far as they
will go by removing the little plastic stop inside. We are going to put the
coils back to back coupled very lightly to raise the "Q".

A few alterations will be necessary. First call pin one just like a tube
socket going in a clockwise direction instead of the original numbering.
This will be more convenient. The first i.f. can must now be pulled out and
modified as shown in Fig. 14. We will use the whole coil on all the coils
except on the lead going to the grid of the 6AC7. Here is the only tap we
use and it is necessary to prevent the tube from oscillating. All BC-453's
are different and some do not tap the coils. In our case, check the
individual coils so that you use the whole coil.. The first i.f. coil has a
further modification than the rest because during transmit there is so much
capacity from tuning of C-19 the coil won't tune. Thus you will have to
clip the little 180 uufd condenser and bring it out to pin 3. If you have
an old model bring the wire out one of the holes so the 180 uufd capacitor
can be connected to the relay contact and switched between the receive and
transmit positions as indicated in the schematic Fig. 13.

Please examine the coil carefully. Our pin 5 will be ground and so should
the rotor of the condensers which were not drawn in the circuit in order to
simplify the drawing. The variables are not touched. Pins 6 of the first
and second i.f. cans are connected together with a couple of pieces of small

plastic intercom wire and twisted to make a 1 uufd coupling capacitor.
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Note that the secondary of the second coil, pin 2 is the only tap we use, in
all the rest the whole winding is used. The other modification can be
accomplished by cutting the wire to pin 6 and jumpering the little mica
insulator. Check this and trace carefully by pulling on the wires with
tweezers to determine that you are across the whole winding coming out on
pins 5 and 6. The third i.f. is not modified if there are not taps.
Audio
Use shielded wire to the audio gain control on the front of the chassis.
If the audio goes into oscillation, reduce the value of the 500 K
potentiometer or try a series 47 K 1/2 watt resistor going from pin to C-17
with a 470 uufd on each side of it.
I.F.
Keeping in mind the 85 kc i.f. is your filter and you don't want signals
sneaking around them. Thus keep the wiring short and as clear as possible

from the twisted leads.
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Parts List:

Loud Speaker:

R-13 220
R-14 220
R-15 4700
R-16 1K

R-17 100
R-18 500
R-19 500
R-20 300

R-21 100

C-15 .05 mfd in original can

C-16 .01 Disk ceramic

Cc-17 .01 Disk ceramic

C-18 .001 Disk ceramic

Cc-19 Compression type - 0-200 uufd

C-20 20 mfd 50 volt - FP can

Cc-21 .05 mfd in original can

Cc-22 Made by twisting 5 turns of hook-up wire
Cc-23 Made by twisting 5 turns of hook-up wire
C-24 22 uufd ceramic

C-25 180 inside I.F. can. See text

C-26 .02

Cc-27 .05

Cc-28 .05

Audio, Product Detector,
Jensen 4 X 6 Model 46J6 3.2 ohm voice coil.

clear in top of cabinet.

K 1/2 watt
K 1/2 watt
1 watt
1/2 watt
K 1/2 watt
K 1/2 watt
K Potentiometer
Ohm 1 watt

Oohm 1/2 watt

Disk ceramic
mfd in original can

mfd in original can

I.F., Amplifier

Will fit and
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Low Frequency Mixer and Oscillator Assembly

This is the part where getting the original parts back is important. On
Coil "A" some of the receivers do not have an antenna coil and it will be
necessary to either wind 100 turns on the coil form or peel the insided out
of an old i.f. coil and slip over and hold with wax.

A small trimmer is mounted from either side of the potentiometer to
ground. Trying it on one side and then on the other and tuning you may be
able to reject the carrier more. R-24 is located by the 6AG7 grid in a
hole. The wire is carried on top side of the chassis to coil "B". C-34 can
also be soldered on topside.

In the oscillator assembly R-25 is already inside the can. These
oscillator parts are all the original assembly parts and should be put back
as such. R-27 was reduced to 150 K from 500 K and the C-43 added.

The lead from the 450 kc i.f. to the grid cap is shielded wire. It would
be a good idea to put a cap over the top of the tube to help prevent any BDC
station pick-up. Keep leads short and as near the original as possible
going from the 6K8 tube over to the coils.

Be careful tuning the 450 kcs i.f., the ferrite cups tend to break off the
wire if turned too far. Stagger somewhat to get a band pass effect.

When you fasten the panel on, make sure that the screw going into the
condenser is not too long or it will touch the oscillator trimmer and short

it out and you will spend hours trying to locate the trouble.
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Low Frequency Mixer and Oscillator Parts
IN71 Diode, plug in unit

R-22 5 K Potentiometer

R-23 450 ohm 1 watt

R-24 1K 1 watt

R-25 51K Already inside can of osc.
R-26 82 ohms 1/2 watt

C-29 0-50 uufd ceramic trimmer experimentally mounted either side of
balace pot for more carrier rejection.

C-30 0-50 uufd ceramic trimmer mounted on top of main tuning condenser,
can be seen in photo. Screws tapped into top of condenser.

Cc-31 .005 mfd disk

C-32 .05 mfd original can

C-33 120 uufd may not need. Original part. Depends whether coil will peak.
C-34 .05 original can

C-35 22 uufd ceramic

C-36 .05 original part in can

Cc-37 3 uufd original part

Cc-38 All part of main tuning condenser assembly never removed.
Cc-39

C-40

c-41 All original parts of tuning assembly.

C-42 200 uufd original part
Cc-43 .01 disk

450 kcs I.F. coil. Miller input type 12C1l slug tuned.
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Discussion 6146 Final and 6AG7 Mixer

On most models constructed the 6146 has not needed neutralizing. If it is
necessary a neutralizing condenser can be run from the plate to the bottom of the
grid coil. C-48 will have to be changed to 330 uufd or varied so that the tuning
range of the neutralizing condenser is in range.

No particular discussion is needed here except that the 6AG7 will not mix and
put out enough drive for the 6146 unless there is 240-250 volts on the screen.
The grid should have a shield to prevent feedback or pick-up from the plate. R-27
can be increased to 100 K if the 6AG7 appears stable. It is sometimes necessary
to put a 10,000 ohm resister across the slug to prevent oscillation. It is best
to use as much capacity as possible across the slug at least 100 uufd. The grid
and plate coils are mounted as close as possible together with out the parts
touching each other. The 50 ohm output tap can be found using a 50 ohm resistor
and sliding the tap back and forth for maximum output.

If you see more than 600 volts on the 6146 increase the break down voltage of
C-52.

The converter section is standard. The crystal oscillator with a metal can type
crystal puts out at least 6 volts. If a FT 243 type crystal is used it would be
recommended that a tuned plate circuit oscillator be used. Make the lead to the
mixer short as possible so that you have as much RF (3-6 volts) as possible.

Audio AVC seems to work much better than taking it from the I.F. as the previous
model did. This way we can get up to 15-30 volts avc bias voltage. If possible
get a high back resistance diode so that the voltage leaks off slowly. You can
watch this on a V.T.V.M. If there is too much avc you can bypass it to ground by
adding another .001 mfd across R-38. R-34 can be reduced if tube does not draw
too much current. Otherwise you will have to increase the wattage of R-30 and
this seems to work best with 2 K in the cathode. C-55 and the slug resonate at
7.2 mc by use of the grid meter. Exact values are not given because of the

variation of wiring an slugs.
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Final Amplifier Parts List

RFC-3 2.5 mhy 125 ma.
RFC-2 5 turns #18 wound on 2 watts 50 ohm res.

Final Tank Coil: llturns #1008 Air Dux 1 1/4" dia.
Final Grid Coil: 3-16" slug approx 25 turns #26
use about 100-150 uufd to tune.

Mixer Tank: Same as above.

R-27 10 K 1/2 watt

R-28 300 ohms 1/2 watt

R-29 1K 1/2 watt

R-30 47 K 1/2 watt

R-31 140 ohms 1/2 watt

R-32 1K 1/2 watt

R-33 100 K 1/2 watt

R-34 2 K 1/2 watt

R-35 100 K 1/2 watt

R-36 100 K 1/2 watt

R-37 2 meq. 1/2 watt

R-38 220 K 1/2 watt

C-44 .005 disk

C-45 140 variable. Type MC not critical.
C-46 .01 disk

Cc-47 100 to 150 Silver mica top resonate slug to 7 mc.
C-48 .01 disk If 6146 neutralized use 330 uufd here.
C-49 100-150 uufd to resonate slug.

C-50 .01 disk

C-51 .005 disk

C-52 15 uufd Silver mica 600 volts.

C-53 15 uufd Silver mica.

C-54 50 uufd Silver mica.

C-55 130 uufd Silver mica to resonate slug.
C-56 .01 disk

C-57 .01 disk

C-58 .01 disk

C-59 .25 mfd metalic.

C-60 .002 mfd 1600 volt mica.

C-61 .005 disk
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VIEW SHOWING FIG |9
PANEL INSTALLED WITH FLEX TUNING SHAFT
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Troubles
6AG7 not mixing:

If the injection from the 7750 kc crystal oscillator is 3 volts or over and
there is 5 volts from the 6SK7 amplifier and all else appears to be ok the
trouble could be low screen voltage on the 6AG7. It takes 250 volts to mix
enough drive to the 6146. This appears to be critical, 225 volts won't work.

6146 appears to go into oscillation on voice peaks:

This can be caused from R-G getting back into the audio wiring. Check and
see that you by-passed the microphone grid and gain control grid to ground.
Keep the microphone gain as low as possible to prevent this. The 6146 may
have to be neutralized but so far, in the models constructed it hasn't
needed it.

6AG7 mixer oscillating:

Put shield between grid and plate coil and keep the injection condenser
outside the shield. Doesn't take much pick-up on any grid wire to make it
take off when getting energy back from the plate.

Dead audio in receiver:

Apply antenna to 85 kc I.F. strip, local BC station should come in. Better
to use a generator if you have one.

450 kc oscillator not working:

Check for grid voltage and apply antenna to grid cap of 6K8. BDC stations
will come in all across the dial if it is not mixing. 6K8 should have 100
volts on the plate.

If signal has AC modulation:
Try replacing 85 kc oscillator tube it may have a sagging grid.

If switching from send to receive you have a hang up of signal, you've got a
20 mfd condenser on the wrong side of the relay contacts. It should switch
clean.

450 kc oscillator not oscillating:

Check 4-40 screw holding panel and tuning condenser. Many times putting in
the screw it will touch the trimmer condenser and short it to ground.

Audio oscillations as audio gain advanced:

Put a filter in series with audio input. A series 47 k resistor with 470
uufd on each side of it between pin 6 and C-17 or from pin 1 to C-16. Try
more decoupling in power supply lead to a point ahead of C-15. And also try
isolating R-13 and R-14 by decoupling. A 250 k pot will also stop
oscillation in place of the 500 k shown. Improper output transformer is
another cause.
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Tune Up Procedure

1. The first thing to do is make sure you set the 85 kc oscillator condenser
C-6 at half capacity.

2. Solder a 15 uufd capacitor on to the plate of pin 8 of the 6AC7 and
connect your R-F probe. Turn the microphone gain down.

3. In transmit position and a little carrier unbalance, peak the i.f.'s
working back and forth several times. The i.f. tuning capacitors will be
in just about closed position. You might examine them.

4. Now peak C-30 on top of the main tuning condenser. Then peak C-19 the 0-
200 uufd condenser all for maximum output. Now balance out the carrier
with the front panel control.

5. Put the probe on pin 8 of the 6SK7 and null the 2 K potentiometer R-22.
It may be easier to disconnect the 85 kc and peak this control for 450
ke.

6. Peak the 6AG7 and 6146 coils, while tone inserted.

7. In receiver position detune 85 kc oscillator condenser to either one
sideband or the other until you receive clear SSB. Your transmitter will
now be ready to transmit.

8. The receiver is tuned by peaking all coils for maximum signal, and
stagger tuning the 450 kc i.f. can, which generally doesn't need much

tuning.

9. Keep microphone goin control low as possible to keep regeneration and
distortion down.
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Misc voltage readings.

12AX7 Product Det. and first audio. Fig 13.
Plate pin 1 pos 150 plate pin 6 pos 90
Grid pin 2 grid pin 7
Cath pin 3 fil pin 4-5, 9 6.3 v a.c.
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