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NEW SINGLE-BAND BEAM
FROM MOSLEY

The Classic 20

WITh
EXPANDED DX
CAPABILITIES

ON 20 METERS

DON'T LIMIT YOURSELF!

When you install a 20 meter beam. there is only one

antenna investment you can afford . . . The NEW CLASSIC 20
with expanded DX capabilities, thanks to the new

Classic Feed System, ‘’Balanced Capacitive Matching®’.
This new array promises to be the most universally accepted
amateur beam ever developed for 20 meters.

TAKE A LOOK AT THE VITAL STATISTICS |
FORWARD GAIN: 9.8 db compared to reference dipole;

11.9 db over isotropic source.
POWER RATED: 1 KW AM/CW; 2 KW P.E.P. SSB input to the final.
SWR: 1.5/1 or better.
MATCHING SYSTEM: Balanced Capacitive.
FEED POINT IMPEDANCE: 52 ohms.
NUMBER OF ELEMENTS: 5. Aluminum tubing; 6063-T832.
MAXIMUM ELEMENT LENGTH: 38 ft. 1%2 in.
BOOM LENGTH: 46 ft.
RECOMMENDED MAST SIZE: 3 in. OD.
TURNING RADIUS: 28 ft.

WIND SURFACE: 18.7 sq. ft. w
WIND LOAD (EIA Std. 80 MPH): 364.45 Ibs.

ASSEMBLED WEIGHT: Approx. 139 lbs. Pat. No. 3419872
SHIPPING WEIGHT: Approx. 145 |bs. via truck.

Mosley is the name. Antennas are our business.

Designed, engineered and manufactured by hams . . . for hams,
For detailed brochure on the entire CLASSIC LINE

of single and multi-band beams, write. . . Dept. 198G

Ms/n ElictionBa She 4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044
&
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Wayne Creen

Last month we carried Ken Sessions on the
masthead as the FM editor. This probably needs
some explanation. Ken (K6MVH), as you may
know, has been the editor of the FM Journal for
the last year, working in conjunction with Mike
(WABUTB), the publisher. It is easy to go over-
board on this sort of thing, as the publishers of
many past amateur radio magazines will attest. At
any rate Mike and Ken agreed to split up, with Mike
continuing the magazine as long as he could alone.
Ken wrote to me and offered to run an FM
department for 73.

Having just returned from a splendid demon-
stration of the joys of FM and the excitement of
the repeater systems while visiting with Tom
Nelson W6QGN, I jumped at the offer.

Ken, in the meantime, had pulled up stakes
and moved from California to a job editing
Electronic Packaging and Production magazine in
Chicago. I called him a few times about some FM
articles we had in the works and my good
impression of him gained at the Saroc convention
back in January was reinforced. Would he be
interested in coming with 73?7 I didn’t have much
money to offer, but I did have a job that is about
as much fun as a job can be for a dedicated ham,
and New Hampshire is a fabulous place to live. So I
called Ken and though it meant a substantial cut in
salary, he quickly agreed to make the move. Since
he had been working at EPP for just a few months
they were a bit put out by the sudden change.

A couple of weeks later, Ken, his wife and
seven children (count ’em—7) and a van load of
ham gear (and furniture) arrived. Fortunately I was
able to locate a nice home for him less than a mile
from the 73 headquarters.

Ken will be running the editorial end of 73,
while 1 tend to increasing the circulation, getting
around to a few conventions, talk to a few clubs,
maybe get off on a short DXpedition or two, work
on plans for 73 to eventually go public, get Radio
Today into gear, help with the new junior op that
i due about the time this goes to press, work on
plans for several other new magazines, and perhaps
run ski classes for the 73 staff on bright snowy
mornings.

Exit the Youth Forum

The Youth Forum in the October issue didn’t
work out too well, everything considered. This was
the brainstorm of Ralph Irace WAIGEK, a 17 year
old with more than the average amount of drive.

Ralph turned up here last July and wanted to

do something about getting more teenagers inter-
ested in amateur radio. He felt that both 73 and
Radio Today could help with this and he wanted a
job with us. Being extremely shorthanded, I agreed
to give him a trial proofreading articles as an
editorial assistant. After a few days it was obvious
that this was a mistake. His moods were mercurial,
running from virtual catatonia to great agitation.
Frankly, he scared most of the girls here and my
wife was truly frightened. I laughed at her prepos-
terous worries. | suppose that 1 should have
known, for I laughed at her when she tried to warn
me about Don Miller.

At any rate, after a couple of weeks Ralph went
away. Shortly thereafter I received a fantastic
letter from him saying that he had made copies of
many of the documents here and would use them
against me unless I came to terms with him. Since
there is absolutely nothing here to hide, none of us
could figure what could be in his mind or why he
thought copies of old bills and letters would be of
value to us or our competitors. I ignored him.

In late October, while I was out in California at
the Bay Area hamfest, someone broke into the 73
offices and stole my two rifles, plus who knows
what else. Our list of missing items is a long one. |
reported the theft and dismissed it from my mind.

Then Dave Mann (Leaky Lines) sent me a
clipping from the Hartford Times saying that
Ralph Irace was being held for murder. According
to the clipping, Ralph and a friend were returning
from Florida in early November. The police dis-
covered the body of Wayne Rubenstahl shot three
times with a .30 caliber rifle on highway 1-91
in Lumberton, N. C. The police there put out a
warrant for Ralph’s arrest for murder and he was
arrested in Richmond, Virginia. The police said
they were at a loss for a motive for the murder.

[ was dumbfounded.

As 1 thought about it, I became suspicious, so I
called the police in Lumberton to check on the
murder weapon. I explained about my two stolen
30 caliber rifles and gave them the serial numbers.
Yes, they had the guns and one had been used in
the killing.

We have no plans for continuing the Youth
Forum that was published in the October issue . . .
at least not under the same byline.

[ have promised to let Lin check on all
employment applications for 73, even those on a
short trial, in the future. If her intuition says no,
no it 1s. I know when I am licked.

(continued on page 97)
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For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
HC 6/U holder. Calibration is =.02% when operated in International
OX circuit or its equivalent. (Specify frequency)

OX OSCILLATOR

Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz

Hi Kit 20,000 to 60,000 KHz
(Specify when ordering)

$995

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

MXX-1 Transistor RF Mixer $3.50 Lo Kit 3 to 20 MHz

A single tuned circuit intended for signal con-
version in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for injection in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz

(Specify when ordering)

JANUARY 1970

Hi Kit 20 to 170 MHz
(Specify when ordering)

PAX-1 Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
follow the OX oscillator. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplifier can be amplitude modu-
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifier $3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. Ideal for SWL, Experimenter or
Amateur,

Write for complete catalog.

INTERNATIONAL
CRYSTAL MFG. CO., INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102




Bill Hayes W2BSP
12 Schiller Street
Hicksville L.I. NY 11801

W2BSP's collection of “cavities.”

Single Sideband
AM-FM Modulation System

Much has been said pro and con about
single sideband in its present form. It
1S an admitted fact that SSB takes up far
less of the radio spectrum than AM or FM.
Still when you tune in an AM or FM
signal with a proper receiver there is a
difference. With SSB as it is now, tuning
the receiver is critical and stability of the
receiver is very important. When the carrier
is sent along as in AM or FM the tuning of
the receiver is no problem.

Being an old time amateur and liking
AM for so long, when SSB came along I
could not warm up to it at all. I always
liked to hear all that was going on even if
it was on an adjacent channel, beat note
and all. It was somewhat like being in a
room with a lot of people talking at the
same time with all the noise added. Today
the adjacent channel is all monkey chatter
which i1s almost as bad as the heterodynes.
Sometimes you like to know what your
neighbor is saying, good or bad. Tuning a
few hertz off and not being able to
understand, yet hearing the signal either
nasal or guttural is not best for me. Also,
how are we going to make use of this SSB
in the UHF and microwave regions? You
would need the stability of an atomic clock
at both the transmitter and receiver. FM
has made the deepest penetration into

these frequencies. Narrowband FM is being
used for most mobile communication, and
many improvements have been made over
the years.

By now I guess you can gather from the
above that I am not happy with SSB as it
18 and I am not about to chuck the old AM
rig that is gathering dust in the basement
shack. I am dreaming about the ideal
system where the carrier would be sent
along with a bandwidth no wider than that
required for a single signal the same as CW.
If someone sneaks alongside I don’t want

to hear anything other than his own
speaking voice.
So now, to get started and narrow

things down, | decided to start playing
around with filters. Crystal filters are
excellent and everyone uses them, but |
wanted a filter that I could tune. Just for
kicks I decided to build around 30 mbhz.
Crystals having a fundamental at 30 mhz
are pretty hard to come by, so I decided to
investigate the resonant cavity type filter as
they are quite easy to make. My first
thought was the re-entrant type cavity, so
I started to look for one. Down on
Newbridge Road there is a water tank
about 25 feet in diameter and 100 feet
in the air. It looked like it would resonate
at 30 mhz. This turned out to be wishful
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thinking as it was pretty solidly mounted
and | assume that the water department
would be a little reluctant to let me
borrow it for my experimenting. There
is one in Garden City that is nearly round
and the spherical type is known to have a
Q of around 53,000. Well my hopes
started to shrink and I finally succumbed
to a smaller cavity like a 55 gallon drum. It
was quite a sight seeing my little Bianchina
500 Fiat going down the highway with a
55 gallon drum lashed on the back. I ended
up with quite a collection —three 355
gallon, one 30 gallon and one 14 gallon.

VARIABLE
CONDENSERS
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Fig. 1. Drum cavities.
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I experimented with two types of
re-entrant arrangements. One was made as
shown in most textbooks, with a large
re-entrant post and capacity loaded and the
other with a single wire through the middle
of the drum as a re-entrant element. Both
of these cavities had a self resonant mode
around 200 mhz. With a 100 pf variable
capacitor, resonance at 30 mhz was found
at about 65 pf. The cavity with a single
wire as the re-entrant element had a higher
self-resonant frequency as it required less
capacity loading.

With the equipment in the shop it was
impossible to make accurate Q measure-
ments; to make even comparison mea-
surements a good VI'VM was needed, so |
had to tap the piggy bank for a VI'VM Kkit. |
found this to be a very worthwhile
investment and every ham shack should
have one. Making comparisons of the
characteristics of the two different type
cavities showed that the one as shown In
the textbook with the large re-entrant
element had very little insertion loss, but
did not have as sharp a band pass as the
single wire job. The size of the coupling
loops into the cavities was arbitrarily
chosen and no great attempt was made to
get a perfect impedance match to both
input and output.




There are many things one can do to
improve the Q of cavities, such as silver
plating the inside or changing the shape
and, for stability, temperature control or
use of materials unaffected by temperature,
etc. Considerable research on resonant
cavities has taken place and by searching

into past publications one can learn a lot. |
was anxious to put them to use and, as far

as the other sizes (30 and 14 gallon drums)
were concerned, my research ended by
finding resonance using the single-wire
center element. The 30 gallon drum
resonated around 40 mhz and the 14 gallon
at 200 mhz using a 50 pf variable capacitor.

Not having a stable signal source on 30
mhz, I decided to build a transmitter that
would have a 30 mhz output and when
finished with my experimenting, successful
or unsuccessful, I would at least have a
usable rig on 10 meters. The rig would be
FM and as stable as possible.

Having many old-fashioned tubes kick-
ing around, I decided to build a rig as
described in an old Radio Handbook
(Editors and Engineers Limited. Eighth
Edition). The tube lineup is a 6N7 audio
amplifier, 6SJ7 reactance modulator, 6F6
electron coupled oscillator, 6K8 oscillator-
mixer,and a 6H6 discriminator.

Starting with broadcast components in
the electron coupled oscillator, the first
frequency is 1.1725 mhz with a 2.345 mhz
output. A tripler multiplies the frequency
up to the 7 mhz frequency and some of
the output signal 1s mixed with a crystal

mixer produces a 465 khz signal, which is
fed into a discriminator, thus producing
a dc voltage that is used to stabilize the
electron coupled oscillator.

Another output of the 7 mhz tripler
is then fed into doublers that multiply the
frequency up to 30 mhz. (Modern tubes
were used for this.) The signal ended up
with a 6AQS5, giving enough output to light
a small neon. I encountered the usual

parasitics and other things and had to back-
track many times. Also, listening to the 28

mhz signal,l found it to have considerable
60 hertz hum with no audio going into the
reactance modulator. The electron coupled
oscillator called for a coil in the filament

lead of the 6F6, and the AM broadcast
frequencies require quite a few turns. There
was a filament voltage drop and, with low
voltage on the filament and ac in the coil,
some modulation of the carrier was taking
place. | decided to put dc on this filament;

with good filtering the hum on the carrier
decreased substantially.

Now I had an FM signal generator ready
for the drums. I connected the output to
the input of one of the drums and, using a
sensitive meter with a crystal rectifier, |
was able to observe the changes of reading
as | tuned through resonance. The single wire
re-entrant drum tuned very sharply and I
was pleased. When tone modulation wag
applied, the reading went down just as it
should. Using an on-off tone at about 2500
hz I found I could tune to both the upper
and lower sidebands. I also found that I

controlled oscillator. The output of the could get wideband modulation and
NN
ELECTRON DISC
MICRO- AUDIO REACTANCE :
> NT
PHONE AMP. MOD. COPENCD CR R
FX2
I + i) + + +
suB- DIODE R.F. MIXER
CARRIER |—P— MOD. AMP, TRIPLER 465KHz
0SC. FX6 OUT.
' +
LINEAR LINEAR R.F. R, F. CRYSTAL
AMP, —4—  AMP. - DOUBLER DOUBLER OSC.
FX 24 FX24 FX24 FX 12 7.5 MHz
+ ANTENNA
HIGH'Q LINEAR POWER
FILTER |—®—  AMP. - AMP ;,;
FX24+|/2a1 FX24+/2 af FX24+|/24a1

Fig. 2. Modulating circuit.
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detected sidebands as much as 200 khz
away from the center frequency of the FM
signal.

I also found that I could peak the final
amplifier to the upper or lower sideband
and get an increased signal reading depend-
ing where resonance of the drum was
tuned. The maximum sideband signal also
varied with changes of audio level or
deviation. The tone of the on-off oscillator
was good when I listened on my old AM
receiver and it was quite easy to locate the
carrier center with no audio. With very
little shielding of the chassis and the
bottom plate off there was plenty of rf
floating around the shack.

Well now, what will happen with voice
and music fed into the system with all this
deviation and how much intelligence will
get into the filter? I coupled a microphone
into the unit and turned up the gain and
listened on the AM receiver. All that |
could hear was a lot of pops of the high
level audio peaks and i1t sounded very
similar to our present sideband without the
carrier added. By increasing the deviation
there were a greater number of pulses due
to more rf getting into the filter, but it
sounded pretty awful. None of the low
amplitude audio was getting to the filter
and at this point I thought of using volume
compression and clipping. I saw an article
in 73 on a compression amplifier and
immediately built one. The output of this
was fed into the unit and after a few more
days of tuning, testing, and listening to a
little less awful sounding signal [ proceeded
to the local liguor store and bought a
bottle of scotch and drank it. This didn’t
help so 1 decided to try clipping. |1
incorporated it in the compression ampli-
fier, using a couple of diodes for the
clipping. Now, this made an improvement
and with all the distortion created by very
heavy clipping I finally was able to
understand voice modulation. Music
sounded like 2000 cats on an equal number
of different sized tin roofs.

After analyzing the situation [ found
that those low amplitude audio inputs
would never make it, or would only when
all others were deviated into the microwave
region on the upper sideband or back into

JANUARY 1970

the audio range- on the lower sideband.
Then there wouldn't be much left anyway
because the carrier would be spread out as
if hit by an atomic bomb.

Those low amplitude audio signals
needed a little push. Why not introduce a
subcarrier that would push those little sig-
nals out to the filter, just far enough that
they could be heard? The frequency of the
subcarrier would be above the audio range
and would not be heard. | started immedi-
ately to build an oscillator out of transistors
and ended up with an oscillator on about 35
khz. 1 fed this directly into the grid of the
reactance modulator mixing it with the
audio. Making all the necessary adjustments
I listened, but those low audio signals just
didn’t come through. I then decided to look
at the audio going into the reactance mod-
ulator on an oscilloscope; sure enough, it
was riding up and down with the carrier and
not modulating like old fashioned AM
should. We needed a better arrangement. |
decided to put a diode modulator to work
and get good AM modulation of the sub-
carrier.

FX24+1/2af

FX24-|/24af FX24 I
L |

TIME

Fig. 3. Carrier, sub-carrier & audio modu-
lation,

This arrangement made a tremendous
improvement—so much that not only could |
understand what a person was saying but |
could also make out the music. The AM
receiver I have was not up to receiving this
type signal too well, so I needed something a
little better. I found an old 30 mhz i-f strip
out of a surplus radar in my junk and started
to work on it. The strip needed a going over
as one of the rf amplifiers oscillated when
plate voltage was applied. I installed a ratio
detector after the last rf stage and after a
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$34.95

Postpaid

Electronic Keyer and Monitor

+Transistorized, relay output.

+Kay built-in; wired, ready 10 Operate.

+Continuously variable speeds 5-50 WPM.

+Penlight cells or 6V external source.

+Key contacts adjustable.

+Push switch on back, automatic or semi-automatic operation.
+Dot-space ratio adjustable.

+Variable tone control on monitor.

+Keyer 3% x 5% x 1%. Weight 2 lbs.

+Unconditional one yeaar guarantee.

Calif. dealers: Scott Radio, Long Beach;
Wireless Shop Inc., Vallejo, Calif.

DEALERS WANTED

W6PHA — GLOBAL IMPORT CO.
BOX 246, EL TORO, CALIF. 92630

few additional problems | got the strip to
work. | lowered the supply voltage, as the
strip had quite a bit more gain than | needed
to make tests. Using a small transistorized
audio amplifier and speaker, I started to
listen to the output of the filter. It sounded
pretty good.
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Linear amplifier,
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Now what would happen if the output
of the filter were coupled into a final linear
amplifier? | decided to build a linear
amplifier with a circuit using a 12BY7
driving a 6146. This linear amplifier was
built on a separate chassis using two
well-regulated power supplies, one Ilow
voltage and one high voltage.

After the usual problems with neutral-
izing and parasitics | found there was
insufficient gain and another stage of

amplification was required. Also | might
point out that for the filter I now had two
55 gallon drums hooked in tandem. This
introduced considerable insertion loss and
the amount of power output was small, but
contained the sharp band-pass character-

istics that are needed. Using a 6AU6 to
drive the 12BY7 brought the filter output
up and drove the power up to a good level.
With this additional power I was now able
to take the receiver some distance from the
equipment and listen to the quality. After
listening | became very encouraged and was
pretty well convinced that I had a different
means for getting a sideband signal that
would be pleasant to listen to.

In that this type of modulation as far as
| know 1s not on the FCC list | have not
put the system to test on the air. With the
proper FCC approval 1 will give it a try,
but in the meantime will continue to use
the dummy load for tests.

In that the first unit constructed grew
like Topsy, future plans are to build
another chassis using better components
and newer layout. There is considerable
room for experimentation with the system
and 1 also have plans to try using two
arrangements having two different sub-
carriers so as to get a compatible stereo
output. This will require a different or
double detection receiver.

Main chassis.

Many improvements can be made for
band switching with tunable filters. One
disadvantage for amateur use is that the
filter is at the fundamental frequency
transmitted and it has to be good as it is
the frequency determinant and must be
stable.

In that the system contains both AM and
FM and a filter I guess that the best name
for it would be Frequency Aperture Modula-
tion, or FAM.

... W2BSP®
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Leaky Lines

Writing a monthly article for a magazine like
this is not a lead-pipe cinch. It can be sheer
drudgery. tedious and monotonous, because of
the limited subject matter. By precedent it has
been established, more or less, that publications
oriented toward specific activities should con-
fine themselves to those alone.

One’s intellect, however, fairly shricks ftor
variety, above all. For the disciplined, principled
view, which always characterizes small and large
crusades. demands constant 1teration and reiter-
ation. The moral obligation to maintain a con-
centrated pressure in order to effect a desired
change (and it is an obligation) demands alle-
giance to the idea ... completely and whole-
heartedlyv. Yet, there do exist other things,
other matters of fascinating interest, even
though they may be less appropriate, or may
appeal to be lighter, when weighed in the scale
of comparative importance.

[t is sometimes necessarv to take a look
around and consider these lighter topics, in or-
der to preserve a certain quotient of balance in
the total equation of existence. IFor, one-sided,
overfervent, hyperintense crusades create one-
sided, overfervent, hyperintense bores ... peo-
ple who, despite the correctness of their views,
succeed generally only in repelling the very ones
they are most anxious to convince and converl.

Tust to demonstrate that three prohibited ex-
amples out of this group, all of which have been
pronounced “‘taboo.” may be discussed without
provoking anything more alarming than the gray
matter, I wish to concern myself with them In
this installment of my personal journal. FFor
many vears the timid and timorous have studi-
ously avoided any open dialog upon these mat-
ters, lest thev offend the sensibilities of that
huge mass of shadowy. faceless and nameless
creatures called “*the public.™

But this “public” is not merely an amor-
phous glob of inorganic goop, without volition
or the ability to distinguish between common
sense and idiocy. The * public” is composed of
individuals, in each of whom resides, if only
dormantly, the intelligence to determine for
himself the dimensions and limits ol decency,
propriety. and virtue.

And so, despite the upraised hands and hor-
rified tongue-clucking of all the alarmists who
ceaselessly warn of impending doom and disas-
ter, 1 shall make a few observations and specul-
ations concerning these three unmentionable
subjects: Politics, Religion, and if you'll pardon
the expression, Sex!!!

Now this, as if yvou didn’t know 1t, is an elec-
tion vear. And in such periods we seem always

Kill ignition noise

and other strong impulses

NOISE
1L\ BLANKER
MODEL for

o 8'1'8 TR-3 or TR-4
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Unlike the usual noise clippers or limiters, the
34-NB is an advanced noise blanker which actually
mutes the receiver for the duration of the noise
pulse. Between noise pulses, full receiver gain is
restored. (The receiver AGC is affected only by the
desired signal strength, not by the noise at the an-
tenna.) Low level signals masked by noise impulses
without the noise blanker can be copied when the
blanker is used. The 34-NB is a must for the mo-
bile operator.

HOW IT WORKS...

A noiseless electronic series switch is inserted at
the output of the receiver mixer. This switch is
operated by the output of a special receiving cir-
cuit which is tuned to the 9 MHz IF with bandwidth
of 10 kHz. The switch opens for noise impulses but
closes to allow the signal to pass.

The kit consists of these main parts: 9-NB board
(composed of 17 transistors, 4 diodes and circuitry),
NBK board, capacitor assembly, switch assembly,
lever knob, and miscellaneous hardware.

Available only as a factory installed accessory.
Includes noise blanker and transceiver alignment.

Model 34-NB 512900 Amateur Net

At your distributor or write to

R. L. DRAKE COMIPANY
540 Richard St., Miamisburg, Ohio 45342

(continued on page 93)
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The Transceirver Companion

The transceiver companion is not just
another control console; in fact, its ap-
plication isn’t limited to transceivers, and
it might well find a place with any receiver-
transmitter combination. It started out as a
desire to integrate all the associated acces-
sories which surrounded the transceiver in
the corner of our apartment living room.

What with a compressor preamp, elec-
tronic keyer, phone patch, tape recorder, CW
filter, clock and speaker with associated
cables, the corner was getting messy and the
XYL unhappy. Besides, there was a problem
of plugging and unplugging for each mode of
operation, and the tape recorder would be
more useful if . . ... |

Thus the transceiver companion evolved
to integrate the necessities of a fixed station
transceiver, with the one exception of the
tape recorder itself. But it took care of
utilizing the recorder for various purposes
without touching a connector.

Actually this article presents ideas for
consolidating the ham station accessories
adaptable to the individual constructor’s
needs. My companion was designed to pro-
vide associated functions for my Galaxy V
Mark 2, though with a mind to eventual
equipment replacement, and the flexibility
to work with something else.

So if you use some other equipment and
your operating habits dictate other acces-
sories than described, you may well be able
to build a companion of your own. It may
not even look the same, for you will likely as
not want to utilize a housing to match your
other equipment. And how many hams
exactly copy any construction article?

The heart of the transceiver companion’s
flexibility is the use of plug-in, computer-

10

Peter A. Lovelock W6AJZ
235 Montana Avenue
Santa Monica CA 90403

type boards, for all the transistor circuits
incorporated. You can buy such boards
ready made, or build them yourself. They
permit great ease for trying out different
circuits, or substituting that better one when
it comes along with a minimum of con-
struction change. And they are real great for
testing and troubleshooting, or incorporating
the occasional modification.

Thus, the companion isn’t a static piece

of equipment doomed to eventual obso-
lescence.

Besides the transistorized circuits, other
accessories are incorporated in more con-
ventional form. Right now my transceiver
companion incorporates the following
which, apart from the tape recorder, mike
and separate power supply, is everything I
use with the transceiver:

(1) speaker, and headphone jack.

(2) low-pass speaker filter to eliminate
SSB monkey chatter.

(3) phone patch/tape recording and play-
back facility with selectable mode.

(4) digital clock.
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(5) transistorized noise limiter and squelch.
(6) variable selectivity audio amplifier for
CW operation.

(7) electronic keyer.

(8) microphone compressor/ preamp.

(9) power supply for transistorized cir-

cuits.

The entire unit is housed in an & inch x
8% inch x 8 inch cabinet, taking up just
1/3 cubic foot of space.

Fig. 1 shows the complete schematic of
my transceiver companion, and the follow-
ing 18 a description of the elements enumera-
ted above:

Speaker

A 6 inch by 2 inch, 8 ohm voice coil
speaker was selected because of the excellent
response range and convenience of fitting
this configuration into the available panel
space. This type speaker is available from a
number of sources (including a replacement
for several popular brand table model TV
sets). However, TV manufacturer replace-
ments run around $7.50, while imported
makes cost from 89 cents to $1.98. Usually
the lower the price,.the smaller the magnet
and the lower the efficiency. Some imported
makes have 3.5 ohm voice coils, requiring
use of the 4 ohm tap on T2. (See recom-
mended parts list.)

Low-Pass Speaker Filter

The switchable 2.1 khz low pass filter
is a Chinese copy of that described by
W3NQN (QS7T, Technical Correspondence,
November, 1967). Transformer T1 elevates
the transceiver output impedance to the
500 ohm impedance of the filter. T2 matches
the filter to the 8 ohm (or 3.5 ohm)
speaker. T2 also serves double duty as
a component of the hvbrid phone patch
circuit described below.

This excellent filter circuit provides a
maximum attenuation of -60 db at about
2.6 khz, and no less than -40 db at all
frequencies above that. It is considerably
superior to constant K and m-derived filters
in the sharp cutoff above 2.1 khz, which
knocks out high pitched “monkey chatter”
and heterodynes without affecting speech
intelligibility.

The filter on-off switch is therefore not
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essential as it may be left permanently in
circuit. However, since I anticipated using
the speaker for other monitoring purposes,
the switch was included to permit optional
full response range. In addition, it provides a
convincing demonstration of the effective-
ness of the filter, which has to be heard to
be believed.

The filter coils are made from surplus 88
mh toroids by removing turns until the exact
values are measured on an impedance bridge.
Similarly, the odd capacitor values are built
up from standard value units in parallel and
measured on the bridge to obtain the precise
values shown. Not every ham has posséssion
or access to a high precision bridge, unfor-
tunately. Use of approximate values will
result in degradation of performance from
the optimum. Therefore, 1 can’t over-
emphasize the value of borrowing a bridge,
or prevailing upon some engineer or tech-
nician friend who has one at his disposal, if
you plan to use this filter. The results will be
worth the effort.

Digital Clock

This was obtained by extricating the
works from the plastic case of my former
desk clock (Tymeter twenty-four hour clock,
Lafayette catalog 40 T 9102). The entire
clock movement is assembled on a casting,
mounted by two screws to a bottom plate.
The plate was removed and discarded, and
the tapped holes in the casting utilized to
mount it to the companion chassis foun-
dation. Two miniature pilot lamp holders
were attached to the numeral mask to
provide illumination.

Phone Patch/Recording Switcher

The phone patch is a duplicate of that de-
signed by Katashi Nose, KH6IJ (*“An Inex-
pensive Hybrid Phone Patch,” 73, Nov-
ember, 1965). This circuit permits the use of
low-cost transformers and a 50k balancing
pot, with impedances widely in variance

with the conventional 600 ohms. This results
in fantastic losses, but as KH6IJ pointed out,
the loss in gain is appropriate when matching
a 0 db level phone line to a -55 db mike

input. In fact, the “imperfections’” of this
circuit serve to reduce hum and rf suscepti-

bility, and it works like a charm at a fraction
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MODEL 270...5 BANDS...260 WATTS

The new Cygnet line is our latest development, and promises to become tremendously popular. Being
self-contained with AC and DC power supply and loudspeaker, it is designed for easy portability,
ideal for vacation or business trips, field day, or mobile operation. At the same time it provides all
the necessary power and versatility for a complete home station. The 508 external VFO or 510X crystal
oscillator will plug directly into the deluxe Cygnet 270, as will the VX-2 Vox unit or FP-1 Phone Patch.
And, if you feel the need for more power, the Cygnet Linear provides a 5 times increase to better
than 1200 watts. The Cygnet line comes with the same high quality and reliability that is traditional
with all Swan products. And with the famous Swan customer service, if and when required.

€ THE LITTLE GIANT
DELUXE CYGNET TRANSCEIVER

MODEL 270

260 watts P.E.P. input on 10 through 80 meters.

A complete amateur radio station including 117 volt
and 12 volt DC power supply and loudspeaker in one
package with a handle. Has 100KC crystal calibrator,
Dial Set, A.F. Gain, R.F. Gain, AGC, ALC, S-meter, side-
band selection, all the features required for home
station operation with enough power to work the world.
Yet, the Cygnet is small and light enough for mobile
or portable operation; an ideal traveling companion on
business or vacation trips. $525

© CYGNET MODEL 260

Standard version of Deluxe 270. Same power and cir-
cuitry, without some of the Deluxe features. Still a
magnificent talking machine. $435

SWANTENNA
MOBILE ANTENNAS

10, 15, 20, 40 and 75 meters.
500 watt power rating. High ef-
ficiency. No more coil changing.

MODEL DY . lsaitavn $35
(Remote switching model)
MODEL4S ............ 65

(Manual band selection)

© CYGNET LINEAR AMPLIFIER

1200 watts, P.E.P. input, 10 through 80 meters. Has
self-contained AC power supply, and same cabinet size
as Cygnet Transceivers. Utilizing a grounded grid, su-
per cathode drive circuit with four 6LQ6’s, both ef-
ficiency and linearity are exceptionally high. Plugs
directly into Model 270. May be easily adapted to
the 260 and other transceivers. $295

OTHER ACCESSORIES:
PLUG-IN VOX. FOR 270

Model VX-2 $35
€© PHONE PATCH
For all Swan Transceivers. Model FP-1 $48

€© CYGNET CARRYING CASE

Genuine leather, hand crafted in Mexico. With space
for Mic., antenna and Log. $32

@ S wan

ELECTRONICS
OCEANSIDE, CALIFORNIA

A Subsidiary of Cubic Corporation




of the cost for the components of a high
grade circuit.

As mentioned above, T2, which is a
center-tapped transformer providing two
arms of the bridge, also serves the dual
function of matching the output of the
low-pass speaker filter to the speaker. When
this was tried experimentally, it was feared
that switching the filter would cause a
change in the null balance, but this proved
unfounded, and T2 serves its dual role
beautifully.

T3, the two 1 mfd capacitators and the 10k
potentiometer (TX input level), make up
the balance of the patch components. A
refinement to the original circuit was the
addition of a VU meter which, by means of
a DPDT slide switch, can be selected to read
transmitter input level for null adjustment
(null position) or output level to the phone
line (line position). I personally consider the
use of a VU meter essential to prevent
feeding too high a level to the phone line,
which is all too easy if “‘ear’” measurement
is depended upon.

Null adjustment is described at the end
of this section.

J7 and J8 provide for permanent con-
nection to the mike input and speaker
output of a suitable tape recorder. (I use a
small transistorized recorder, with high im-
pedance mike input, 8 ohm speaker output.)
Phone patch/recording/playback mode
switching is provided by Sla-g which is a 4
deck, 8 pole, 5 position, nonshorting rotary
switch wired to provide the following fun-
ctions:

Position 1 - Record from receiver.

Position 2 - Playback to transmitter.

Position 3 - Off (usual position during
normal station operation).

Position 4 - Phone patch.
Position 5 - Record from phone line.
Position 6 - Playback to phone line.

While position 3 is denoted as “‘off,” it
will be noted that the station mike is
connected to the tape recorder input in this

position. Therefore, activating the recorder
in position 3 will permit recording of trans-
missions made. If PTT can be deactivated,

the station mike can be used for making any
recording, such as directional CQs, which
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can then be played back as often as required
to the transmitter input by swiiching the
mode switch to position 2. Alternatively,
another station’s transmission may be re-
corded (mode switch in position 1) and then
played back for his edification (position 2)
or held over for later telephone relay to
some third party (position 6).

The mode switching permits flexible
utilization of the tape recorder without
having to plug or unplug a single connector
for any mode. |

With a high-impedance recorder input,
no loading or gain loss from the station
mike is experienced when simultaneous-
[y transmitting and recording with mode
position 3. However, some transistor-
ized recorders have input impedances which
are iﬂtermedjate, even though they function
with a crystal mike. Such recorders may load
the mike line and cause significant loss of
gain to the transmitter input. In such cases a
resistor of 50k to 250k should be inserted in
the wire between sections d and g of S1,
until no noticeable loss of level to the
transmitter can be observed. Tape recorder
input level can be compensated by its own
gain control. .

In mode positions 4, 5, and 6, all of
which involve connection to the phone line,
section ¢ of S1 activates a warning light
mounted in the top left hand corner of the
front panel, to remind the operator to return
the mode switch to a nonphone line posi-
tion at the conclusion of this type of

operation.
Two 10k pots mounted at the rear of the

companion provide preset level adjustment
for station receiver output to the recorder,
and phone line input to the transmitter and
tape recorder.

To adjust the hybrid phone patch bal-
ance, first call an obliging friend and have
him hold the line. Switch mode to position 4
and VU meter to line . Feed a steady signal
from the receiver (such as the beat note
from crystal calibrator, tuned to approxi-
mate a | khz tone), and adjust the receiver
gain control for a VU reading of 0 db.
Switch VU meter to NUL and slowly adjust
the 50k balancing pot for null (zero) reading
on the VU meter. This first null may appear
somewhat broad. Actually the null position
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of the pot is quite sharp, but the null is
about -40 db, while the VU meter range is
limited to about 25 db. It will now be
necessary to temporarily crank up the re-
ceiver gain in order to feed enough level to
the meter to find the exact null adjustment.
This must be done as quickly as possible
since it means feeding more than the normal
level to the line. Once set, the null pot
requires no further adjustment unless the
companion is connected to a different line—
such as when changing QTH. However, it’s
worth rechecking once 1n a while, 1in case
the company has modified something at the
other end of your line which would affect
the balance.

The VU meter must always be switched
to line position when using the phone patch,
and the receiver gain control adjusted so that
VU meter readings do not exceed O db on
voice peaks. If the switch is left in null
position during operation, the VU meter will
load the transmitter input and result in
severe loss of gain from the phone line.
However, during normal, nonpatch opera-
tion the null position may be used to
provide visual monitoring of the receiver
output, since the hybrid circuit is unbal-
anced when the phone line is disconnected.
Thus, actual signal versus noise reports may
be given to stations in addition to the
traditional S-meter readings. The meter is
automatically disconnected in the line posi-
tion, when the mode switch is in position 1,
2, or 3 to prevent possible damage from high
signal levels at the unloaded phone-line
switch connections.

In the event your transceiver doesn't

permit taking audio from the detector stage,
as required by J4 in Fig. 1, an alternate

circuit which will permit recording from the
receiver is shown in Fig. 2. This involves the

addition of a small transformer, 16, with an
8-ohm primary and 500-ohm secondary im-

pedance to match the tape recorder output
to the patch line terminals when the mode
switch is in position 2.

Noise Limiter and CW Filter

In order to use the noise limiter and CW
filter it is necessary to be able to take audio
output directly from the product detector
and feed input to the audio amplifier of the

JANUARY 1970
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Fig. 2. Alternate circuit for station record-
ing and playback. T6—Miniature transistor
output transformer, 600 ohm pri, 8 ohm sec.

transceiver. The Galaxy V Mk2 and the Mk3
transceivers have such a provision built in to
accommodate an audio filter manufactured by
Galaxy. If your equipment has no such
provision it can easily be incorporated by
mounting a dual RCA type phono jack on
the rear of the unit and wiring the detector
output to one jack and the amplifier input
to the other, using shielded cable. If you
don’t care to make such a modification you
obviously can’t make use of this section.

Both noise limiter and CW filter are
constructed on a single plug-in board (see
construction section).

The noise limiter is a transistorized ver-
sion of the popular TNS circuit, comprising
Q4 and QS5, and was adapted from a circuit
by Tom Kneitel K3FLL (103 Simple Tran-
sistor Projects,” John F. Rider Publishing,
Inc.). Q3 is an audio derived agc circuit
furnishing fast attack, delayed release nega-
tive bias, to replace the more common
carrier derived avc from an AM detector
which this circuit requires to “‘gate” the
squelch action. As with its tube predecessor,
this circuit provides a squelch feature by
varying the load resistor value in the col-
lector of Q5. The load resistor is a front

-
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panel control, 50k potentiometer labeled
SQUELCH. The 10k pot connected to the
base of Q5 1is for preset adjustment of
squelch threshold, and is mounted on the

rear bracket. Setting of this control depends
upon the exact characteristics of the tran-
sistors used, and the input signal level to
some degree. To adjust it with signal applied
from the receiver, the squelch threshold
control should be advanced from zero circuit
resistance to a point where no further
increase in signal level is observed. Any
further advance of the control will result in
overdriving the transistor bases with resul-
tant distortion and degradation of noise-
limiting action. The adjustment is best made
with random noise, and setting shghtly
below the point of maximum signal may
improve noise limiting. At the optimum
setting of the squelch threshold control,
squelch action will occur at about the
midpoint setting of the front panel squelch
control.

It should be noted that, for the circuit
constants shown, Q4 and Q5 and the diodes
D5 and D6 must be germanium types.
Silicon types will not function with the
resistor values shown. Q4 and Q5 may be
any audio-type, germanium NPN transistors
with an hpg of about 100.

The selective CW filter comprised of Q6,
Q7, and Q8 is adapted from a circuit by Jim
Fisk WIDTY (73 Transistor Circuits, pub-
lished by 73 Magazine). Q6 and Q7 have a
controllable feedback loop between their
emitters, which is correctly phase shifted by
the series tuned circuits in parallel with the
emitter resistors, so that feedback takes
place only at a frequency determined by the
tuned circuits. The 1 uf, 3v ceramic capaci-
tors and 50 mh coils used in my unit provide
a resonant frequency of 700 hz. These values
were used because they were available, but
other combinations of L and C may be
substituted, providing they resonate at a
desired audio frequency. However, as the
value of L in increased so is the impedance
of the circuit, and the feedback control
potentiometer will also have to be increased.

The 50 mh coils 1 used are surplus
miniature shielded toroids, and regardless of
the value of the coils, toroids are strongly
recommended to avoid stray coupling which
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will degrade the selectivity of this circuit.
The use of high value ceramic capacitors
requiresmatching the values of the compo-
nents used to ensure that both circuits are
resonant at the same frequency, since cera-
mic capacitors have wide tolerance ranges. If
test equipnent is not available to match the

capacitors, you can try padding each capa-
citor with smaller value capacitors until
regeneration (audio oscillation) occurs with
the lowest setting of the 10k potentiometer.

The CW selectivity control varies the
amount of feedback between Q6 and Q7 and
thus changes the bandwidth. At a point just
before oscillation occurs, selectivity becomes
extremely sharp with the characteristic ring-
ing of a crystal filter, so that only the
slowest speed CW can be copied. The 3.9k
resistor in series with the selectivity potenti-
ometer should be decreased or increased
experimentally until the circuit is just on the
threshold of oscillation when the selectivity
control is advanced fully clockwise (zero
resistance).

Resistor R1 is provided to attentuate the
output of the product detector, which in the
case of the Galaxy V was too high for the
input of Q6. The value will have to be
determined experimentally for the receiver
used, but in the case of the Galaxy it is
100k.

The original Fisk circuit included an
emitter follower ahead of Q6 to provide
input isolation. This stage was found to be
unnecessary with the high input level from

the Galaxy V product detector, since the
100k series attenuating resistor required to

drop the level to Q6 furnished a sufficiently
high input impedance to prevent loading the
detector stage. If this circuit is to be used
with equipment requiring an isolated input,
the emitter follower input circuit may be

required, and Fig. 3 shows this optional
circuit.

22K

2MN2925
DOmtd o6

I
PIN 5 O s

Tol:
2 TH

Fig. 3. Alternate
stage for CW filter.

input emitter-follower
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The New Heathkit 2-KW Linear Is Here

______ (at last)
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New SB-220 ... $349.95°*

It’s not just a rumor anymore . .. the SB-220 is here, with a price and per-

formance worth the wait.

The New Heathkit SB-220 uses a pair of conservatively rated Eimac 3-500Z"s

to provide up to 2000 watts PEP input on SSB, and 1000 watts on CW and

RTITY. Requires only 100 watts PEP drive. Pretuned broad band p1 input

coils are used for maximum efficiency and low distortion on the 80-10 meter

amateur bands.

Built-In Solid State Power Supply can be wired for operation from 120 or

- 240 VAC. Circuit breakers provide added protection and eliminate having

—— to keep a supply of fuses on hand. Operating bias is Zener diode regulated to

IFt:-v;ntu;uil:geﬁdrnl::ﬁggdazgzeerﬁrrengalﬁaﬁgugger’:;;'; reduce id[i‘ng p[atﬁ Currr:nl*ﬁ}r cooler nperalir::rn and longer life. +

bias reduces idling |‘|2‘ for cool running. Double Shielding For Maximum TVI Pl‘ﬂtEC!IDII. The new 220" ‘15‘. 'Ehl.: ﬂﬂl}'
N e final on the market that's double shielded to reduce stray radiation. The

heavy gauge chassis is partitioned for extra strength and isolation of com-

ponents. When you put this kind of power on the air, you'd better be sure.

With the SB-220, you are.

Really Cool Running. The layvout of the SB-220 is designed for fast, high

volume air flow, and a quiet fan in the PA compartment does the job. The

*220"" actually runs cooler than most exciters.

— Other Features include ALC output for prevention of overdriving . . . safety

e 4 " interlock on the cover ... easy 15 hour assembly and sharp Heathkit SB-

. . Series styling.

L] i Y Tired Of Stumbling Barefoot Through The QRM ? Put on big shoes ... the

Reliable power supply . .. plate transformer on oy Heathkit SB-220. Another hot one from the Hams At Heath,
right, capacitor bank in center for excellent d
regulation, filament & bias circuitry on left. S A OIS e LA L i b et AN I e bl L $349.95

$B-220 SPECIFICATIONS — Band coverage: B0, 40, 20, 15 and 10 meter omateur bands. Driving
power required: 100 woits. Maximum power input: 558: 2000 watts P.EP. CW: 1000 watts.
RTTY: 1000 wotts. Duty cycle: 558: Continuous voice modulation. CW: Continuous (moximum
key-down 10 minutes). RTTY: 509, [maximum transmit time 10 minutes). Third order distortion:
—30 dB or better. Input impedance: 52 ohm unbalonced. Output impedance: 50 ohm to 75
chm unbalanced; SWR 2:1 or less. Front panel controls: Tune, Load, Band, Sensitivity, Meter
switch, Power CW /Tune — 558, Plate meter, Multi-meter (Grid mA, Relalive Power, and High
ey & Voltage). Rear Panel: Line cord, Circuit breakers (two 10 A), Antenna Relay (phono), ALC (phona),
i e o R s e B RF Input (SO-239). Ground post. RF outpul (SO-239). Tubes: Two Eimac 3-500Z. Power required:
' ) o . 120 VAC, 50/60 cycles, at 20 amperes maximum, 240 VAC, 50,/60 cycles at 10 amperes, Cabinet
Continuous monitoring of Ip plus switch selected size: 1474" W x B14* H x 1415" D. Net weight: 48 [bs.

monitoring of Rel Pwr., Ep & lg.
—— . . e e e . e e e e e -c..'—_‘ﬁ:- HEATHEIT B

HEATH COMPANY, Dept. 11-11
Benton Harbor, Michigan 45022

] Enclosed is $ , plus shipping.
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