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OoNLY WRL MAKES THIS OFFER!

GALAXY GT 550

The Powerful New Galaxy
GT-550 TRANSCEIVER

The greatest break-through in 1969 Transceivers
is Galaxy Electronics “hot” new GT-550.

It has all the great qualities of Galaxy engineering,
plus a lot of great new features —vet is still a compact
11% x 123% x 6”.

They call it “HOT, Husky and Handsome™ and
yvou will have to agree! The GT-550 has new Power...
550 watts SSB, is engineered like a fine watch and is a
real beauty. Now available with a complete line of
handsome matched accessories.

e
......

““If you don’t agree this is the greatest RIG
Money can Buy —just send it back to us!”*

mh B We have the great new GT-550 in stock and we’re so confident
oy weooay you'll like it that we’re going to let you try one...actually operate

£ N 7 ityourselfon “norisk” two-week FREE trial in your home! Write
us for Free Two-Week Trial information.™

B Remember, WRL gives the highest trade-in on your present

equipment...offers an easy monthly payment plan (no finance
company — direct with us.)

Check off your interests and mail in coupon!

WORLD RADIO LABORATORIES Dept. 73-BB41 l
3415 West Broadway, Council Bluffs, lowa Zip 51501 I
Larry Meyerson Please send me the following: (F.O.B. Council Bluffs, lowa)
WOWOX L] Information on GT-550 2-Week Trial [J] Quote me a trade
World Radio (] Free Galaxy GT-550 Brochure L] Enclosed is
o ; Free 1969 WRL Catalog Money Order

Galaxy GT-550 Transceiver ($475) L] Check
SC550 Speaker Console ($19.95) 1 Charge it
(] AC400 Supply ($89.95)

LI

““The House the

HAMS Built!” Name . ____Call A
Address _
City State Zip




73 Magazine #105, June 1969 Contents

3 New Ways of Generating Microwave Power ....... K3PBY
New Solid state devices you should know about, probably.

12 Modification of VHF Transmitters for CW Operation . K10YB
Moonbounce? Aurora? DX? You may need to use CW.

P OIS T N T Y S WA e N5 T WL, K1YSD
Read slowly, this may be injurious to your health.
Features 18  Straightforward SSBfor6Meters . ............... VE4RE
2  de W2NSD/1 Build this little beauty next week.
10 Low Cost Hangers for Two Meters 28 The 832 o BOUETERED &0s s oo in s cmisnnsmiesssienn KI1CLL
55 DX Quiz Bill Hoisington gets you on 432 the fast easy way.
27  New Books £ 30  SixMater FET CONWMPIIS:. - a'- o o/c s snniiisios ouvais v WERET
63  Adjusting FM Deviation You are not still using tubes in your converter? Reform.
83 Antenna with a new twist
89 73 Back issus fantasina 36 Compleat AVC . .......ccoiiiininnninnnnn... WBRHR
110  Technical Aid Group Showing how much can really be done to improve AVC
112  New Products systems.
:g -E;tﬂ““ answers < I Y T N T e S o P o E e e o K2AGZ
m -
126  Six Meter TVI trap : Random thoughts by a random thinker.
129 Coax handbook 40 Field Dﬂ"f O s i Biaans s a's e a s e e bt e e e . VK4SS
135 Promoting VHF Your Field Day should only work out as well.
137 Propagation Chart for June 44 AFieldDaytoRemember..................... WBBVU
135 DX Book Field Day can be loads of fun; give it a try this year.
135 Caveat Emptor g :
144 Foreign Subscriptions 48 Sunspots? Who Need's ‘em fur'Slu Meter DX?...... K7ALE
144  Advertising Index OK, so you can work ‘em without sunspots too.
B DD 3 o atele e e s rava ate s w6 e Rl aa e e e e tate e K2AGZ
DX ramblings, WTW news, and other rot.
58 WhippingTwoMobile..........cccvctrcecccas. K6ZFV
Ed_STAFF Make your own whip for two meter mobile.
itors 60 Desi f 1 ihi [ ’
gn of UHF Tuners Using Silicon Transistors . . ...... Sir
E‘\‘EVI”E B?"EE" ﬁ_fNSD“- Some good ideas for you UHF‘ers.
PV 00T Y. TRWE 64  Review of the Heathkit 1T-28 Capacitor Checker . . . . WOHMK
Advertising Heath does it again. . .as usual.
Bill Beatty 66 How To Convert Your Receiver for Six Meters . .. ... W8RHR
Prodiiction Nice little converter for the 75A2. . .or any other receiver.
Roger Block 70 FOTtY, TWeNtY ANt TAWD ol aiais & siiaiain e sinie sisres s WASBIYL
Nellie Sildar Nice simple vertical antenna using dielectric pipe unions!
Tim Garfield 71 Review of the Caringella Compressor-Preamp ....... W2EEY
Phil Price We like it when readers review new equipment;
C iti M ATV Video Modilator ... xd v a s s ss v nsiiess e s WGORG
J;;'p%s;i":;: One transistor is all it takes.
i T8, " ATAE TEET IONE BE o n P daiis o et S it et £ K6KTP
A}'t Preamps for 144 and 432 mhz. . .like for ATV, you know.
Bill Kellogg 78 Simple Scope for RTTY Monitoring . . .. .....c.... WEJTT
Bill Marello Good news for all you ratts.
Circulation 80  Curtain Roads, Coat Hangers and Control Links . .... K9STH
Mary Andreae VHF and UHF antennas from the closet.
Dorothy Gibson 84 Facsimile and the Radio Amateur. . Part Il ........ K6GK X
Ruth Ring Answers 1o questions about fax.
86 ExtraClass LicenseStudyCourse .. ................ Staff

Money

Doris Stuhlsatz Part 5. We try to make it easy for you to get that ticket.

102 Soft Solder Construction of Cavities and Lines.... WASVFG

Propagation Makes those VHF machining jobs a cinch, almost,
John Nelson 1041, POl CONVEIIOR < s v uis1s bak-6sausie sios e vosie on Kovay
WTW Editor Enjoy the thrill of listing to police calls. . .if it isn't illegal.
Dave Mann K2AGZ 106 The Neglected Mini VeeBeem . ... .............. WQ LBV
Small. . .and works like crazy on 10-15-20. You read it
here.
» o e e ) 114 Modifying a Tube Converter for FET . ... ......... WGE60SA
73 ] b ed b i L., h, MH. . [
?;453‘ D Suticriution ate: STL.00 for These yene $E.00 Makes a great improvement and doesn’t cost much.
or one year cond Class Post aid at Peterborough. . .
New Hampshire. and at ﬂdluun:‘l!!:u?]mg offices P'rintgi:j 124 A Variable Resistance VFU fﬂr 6 BN e e e o v o KBALD
at Ponnac, lllinois. U'S. Entire contents copy t 1969 by :
73, ke Poteraiar, plase'sinll frm 3579 T3 Makoming, Transistors, pc board, and tuned from afar. Also very
Peterborough. New Hampshire 03458,  Address label stable.
cypher  vour call letters should follow vour name. If we've
had to !'r'l.ii'.i:'uu;;“.l .._i.:l just ﬂ::}p :4; 3 nhulf l}.ﬂ-l;l well cha?_z: 12? VHF Band ScannEr .......................... WABO|K
ttov call. the call cod -
the last {smue On your subscription. The first number is Watch the VHF bands with the ALA-10.
the month. th cond., th of the las 50 would - - k
indicate ‘expirstion WIth May 1970, Renewal notioes are 130 Simple Converter for Slow Scan TV and Facsimile . . . W2LNP
repared ahead of 1 and 1 IV WO P - : : 4 i
f_flf:r w.:uj I#tuhu np:.l::l:‘;: 42:-‘;'::lﬂinlrtnrt::3= BQEL‘:&T l::-ﬂ HldlCUlﬂU5lv Slmﬂle, If you want to knﬂw' LEt S gEt g:"ngé
stuation with humaor and tolerance. Tell vour friends H i
about it i vou must. but don't feel it na:cu'u.lr; to IEIIEnu*.- 133 Cﬂnfﬁlﬂns ﬂf ‘_an +App!lﬂnﬂﬂ Dpﬂfﬂtﬂr """"""" wSET
we alreasdy know all too well about it HDW 1 (0] Ed hb n SDItE Uf thE‘ state of thE art.

JUNE 1969 1




..de W2NSD/1

Wayne Green

Getting away from the seemingly uncon-
trolled confusion that gives birth each month
to a new issue of 73 gave me a chance to give
a little more thought to the role that amateur
radio is playing in the world today. Lin and
I had a few days to dash off for a short *“‘va-
cation’’ before Kayla left us to get married,
so we decided to go on one of those packaged
European ski tours where they include a car
in the deal. It was our first skiing in Europe.

One day of skiing in St. Anton, Austria
and one in Zermatt, Switzerland forever
cured me of wanting to ski in Europe. 1
waited for over five hours in Zermatt on the
lift lines, some of which nivalled the mob
scene I witnessed a few years ago when several
thousand women became a screeching, un-
thinking mass trying to touch the Pope. It
was worse than any subway crush in New
York. Here we have lift lines, there they
have lift mobs.

So, while Lin was busy memorizing the
galleries, palaces and castles of Florence and
Venice, | ate pasta and tried to put things
into perspective.

Frankly, the more I think about the prob-
lems we have in amateur radio today, the
more concerned I get. Amateur radio is far
more important than I suspect anyone real-
izes. To most of us involved in it, amateur
radio is a hobby for having fun. It most cer-
tainly is that. If it wasn’t it wouldn’t exist.
Even the reasons given for the existence of
amateur radio in the FCC regulations don’t
give the single, most important reason for
amateur radio to exist.

Those FCC purposes for amateur radio
have clouded the issue. They have focused
attention on PICON, on emergency traffic
handling, on technical developments, on in-
centive licensing, etc. While we can’t dismiss
these factors, they are very far from being the
most important.

As I see it, and I'’ll be blunt, unless we get
amateur radio moving ahead, get it expand-
ing as it should, serious and permanent dam-
age will be done to the United States. There
1s no question in my mind that amateur radio
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is the most important hobby in the world, by
a wide margin.

When Russia sent up Sputnik and we found
ourselves obviously second in the space race,
our politicians made much hay over the mis-
sile gap and for a while there was a lot of
worry about how to get our teenagers interes-
ted in getting into the sciences. We are, to-
day, keeping up pretty well with our missiles
and technology. But all of us recognize fully
that electronics is a fast growing field and
that as it expands we will have to have per-
haps ten times as many engineers and tech-
nicians as we have today in just a few years.

You don’t start being an engineer in mid-
dle age, you start in your teens. And, you
don’t start being an engineer in your teens
if you are spending your time protesting,
roving with a street gang, or dropping out.
The reason we are able to have the number
of engineers and technicians that we do today
isvery largely due to the influence of amateur
radio on two or .three hundred thousand
teenagers in the last 50 years. Well over 80%
of the high school hams go on to work in el-
ectronics and communications. What do you
think would happen to our electronics indus-
try if every man who got started via ham ra-
dio were to drop out?

Now, at a time when we should be doing
everything in our power to see that amateur
radio is exploding with new hams, we have
ground to a halt. We should be working over-
time to attract newcomers into our hobby.
We should be setting up talks and demonstra-
tions in high schools. We should be organiz-
ing code and theory classes in the schools.
We should see that ham magazines and books
are in the school libraries. We should put on
public demonstrations of ham radio. Even
notes on public bulletin boards suggesting
that interested teenagers come over and see
your station will help.

And, once we have them started we have
to do everything we can to keep them from
dropping out. Don’t let them settle for just
going part way. Don’t let them drop out and

(continued on page 118)
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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)

MXX-1 Transistor RF Mixer $3.50

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)

OX OSCILLATOR

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

Hi Kit 20,000 to E:D 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.

Lo Kit 3 to 20 MHz

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. ldeal for SWL, Experimenter or
Amateur,

Write for complete catalog.

INTERNATIONAL

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




New Ways of Generating

Charles S. Jones, K3PBY
181 Pennsylvania Avenue
Clairton, Pennsylvania 15025

Microwave Power

It is now more than a quarter of a
century since a small group of physicists at
the Bell Telephone Laboratory invented the
transistor. The enormous technical progress
that has been made in the art of semi-
conductor electronics during these years has
been extraordinary. The field of solid state
technology is moving so fast that one has
difficulty in keeping up with current devel-
opments. This is especially true in the area
of microwave technology. Here, semi-
conductors are making monumental strides
that are causing a revolution in the design of
microwave circuitry.

In this article I will discuss some of the
most recent aspects of solid state application
growth in the field of microwave power
generation. Since the theory of operation of
these devices is rather complex and involved,
I have not devoted much attention to this
area of thought. My main purpose is to shed
light on what to expect from solid state
microwave devices in the near future.

Today, one of the most versatile semi-
conductor materials is gallium arsenide. Its
use has contributed greatly to the develop-
ment of numerous solid state microwave
devices. Transistors, varactors, microwave
diodes and many other ultra-high devices are
possible with gallium arsenide.

Just recently, another remarkable applica-
tion for this multi-faceted semiconductor
material was unearthed. It was discovered
that a tiny chip of gallium arsenide can be
made to emit microwaves simply by ap-
plying a steady dc voltage across it. This
phenomenon, known as the Gunn Effect, is
expected to revolutionize microwave tech-
nology. Ever since J. B. Gunn of the Inter-
national Business Machine Corporation dis-
covered this new solid state source of
microwave radiation, engineers have been
waiting for the potentially low-cost semi-
conductor to be made practical. All that
would be required for a microwave source of
power then would be a battery, a resonant
cavity and the small chip of gallium arsenide.
No longer would a microwave system require
a klystron and its associated bulky power
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supply, or a radio-frequency oscillator with
several stages of harmonic varactor multi-
pliers, or a power limited microwave transis-
tor.

Between the valence and conduction
levels there is an energy level called the
“forbidden” or depletion level, because no
electron ever contains that exact energy
level. The reason is not know, but the fact is
that nature has prohibited certain energy
levels.

Like silicon and germanium, gallium ar-
senide owes its semiconducting character-
istics to the structure of its energy bands.
These energy bands are shown in Fig. 1. Of
course the depletion region in this illus-
tration is amplified to a great extent. There
1S no sharp division between the crystal
regions and the depletion region. As you
move out from the junction between the P-
and N-areas the charge density becomes less
and less, and the number of charge carriers
more and more.

At ordinary room temperature there will
be very few electrons which will possess
enough energy to cross the depletion region
and therefore create a current flow. How-
ever, if the semiconductor material is doped
with certain impurity atoms, electrons can
be added at energy levels which are just
below the conduction band. Very little
energy 1s then required to boost these
electrons across the depletion region and
produce a flow of current.

These materials which are added to the
semiconductor material are called donar
impurities because each atom donates an

- P-REGION -t N-REGION -
UNCHARGED PN UNCHARGED REGION
REGION WITH = 4 E W WITH NORMAL
NORMAL HOLE > & E: S ATELR FREE ELECTRON

DENSITY d g:J T d E E E DENSITY
Zo# o ® E
‘E i w - Mo
32: |agke
'z ‘g =R E =
720, % 53
"-...__“-h_

S DEPLETION
REGION

Fig. 1. The energy bands of a diode.
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electron. This creates an N-type semi-
conductor material. Similarly, the semi-
conductor material can be made P-type by
adding acceptor impurities. These will pro-
duce empty energy levels just above the top
of the valence band. Here, the electrons can
be driven out of the valence band into them,
leaving holes behind.

To change the allegory a bit, let’s see
what’s currently being accomplished with
Gunn oscillators as microwave power genera-
tors. The field is moving so rapidly that it is
difficult to pin down specific power and
frequency figures at the present state of the
art. A sample of some of the more recent lab
results with Gunn oscillators are as follows:
1.5 watts peak power in the X band at
Motorola Inc., Arizona; 140 milliwatts of
CW at 6 gigahertz by Texas Instruments; and
a full gallon of peak power at 1 gigahertz by
the NASA Electronic Research Center,
Cambridge, Mass.

With a good many experimental systems
already successfully tested, the promise of
achieving a low-cost microwave power gener-
ator is gradually nearing fulfillment. At the
present time a British firm, Mullard Ltd., is
marketing such a device for experimental
purposes. Priced at 175 dollars, it is available
in sample quantities. Granted, this is a pretty
steep price tag. Keep in mind though that
the first rf power transistors for the 80
meter band cost a pretty penny at first; now
they can be purchased for less than a dollar.

Up to the present the high cost of
vacuum-tube microwave sources (a small
klystron and its power supply cost about a
hundred dollars) and the complexity of
system has seriously limited amateur radio
experimentation in the microwave frequency
range. The development of an extremely
simple and economical microwave power
generator, such as the Gunn oscillator,
should do much to open the way to much
more use of these frequencies by radio
amateurs.

The Gunn oscillator is not the only new
solid state device that looks promising as a
generator of microwave power. Other semi-
conductor devices, such as avalanche-transit
time diodes, are creating power-frequency
combinations never before accomplished in
solid state circuitry in the microwaves.
Avalanche-transit time diodes are junction
devices that depend for their operation on
““avalanche breakdown’’, that is, the creation
of extra charge carriers by collisions with
atoms. As with the Gunn oscillator, they are
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able to amplify and oscillate due to their
negative resistance characteristics.

As a class, avalanche-transit time diodes
offer promise of reasonable power outputs
at reasonable efficiencies in the range from a
few gigahertz to many tens of gigahertz.
Over much of this range they will be in
direct competition with bulk gallium ar-
senide Gunn oscillators. Thus far, the tunnel
diode has been out-distanced as a microwave
power generator by both the avalanche-
transit time diode and the Gunn oscillator.
The avalanche-transit time diodes are ex-
pected to undergo a tenfold improvement
within the next couple of years. Within five
years, CW power output of one watt at 20
gigahertz may be commonplace.

At this time you are probably very
curious as to how this phenomenon occurs.
In this respect you aren’t alone because a lot
of engineers are wondering the same thing!
The main features of the Gunn Effect now
seem to be understood, but there is still a
considerable amount of research work con-
tinuing in order to completely understand its
behavior.

In a very basic sense, the operation of the
Gunn oscillator can be explained as follows.
When the dc voltage across a tiny crystal of
gallium arsenide is slowly increased, there is
a certain critical voltage where the semi-
conductor suddenly begins to produce a
high-frequency oscillation. Capacitive probe
measurements conducted by Gunn indicated
that a dipole layer was moving through the
semiconductor at a terrific velocity; about
ten million centimeters per second. Gunn
also observed that the time required for one
complete pass through the semiconductor
material corresponded to the period of the
oscillations. For example, a chip of gallium
arsenide that is 0.01 centimeters long oscil-
lated at a frequency of one gigahertz.

An explanation of how gallium arsenide
behaves is not as simple as for other more
conventional semiconductor materials such
as silicon and germanium. It requires our
understanding quantum mechanics. These
are the laws that govern atoms and electrons
and the basic make-up of our physical world.

Within an atom of semiconductor
material, all electrons exist in one of two
energy states. Some are locked in an orbit
and swing around the central structure of
the atom at the speed of light. These
electrons are said to be in the valence energy
band. Others are free to move at random
between the atoms of the crystal structure.



These electrons are able to carry current
when an electric field is applied. These
electrons are said to be in the conduction
energy band. The word “energy’ is repeated
to emplasize that the electrons are con-
stantly in motion, no matter what state they
are in at the time.

Once the electrons are free in their bands,
they can move under the influence of an
electric field. The amount of current flow
that will take place depends on the mobility
of each type of charge carrier. The electrons
are generally more mobile than holes.

The gallium arsenide conduction band has
two valleys separated by a small energy gap.
The electrons in the lower-energy valley have
a greater degree of mobility than those in
the upper-energy valley. When the voltage
across a crystal of gallium arsenide is in-
creased, there is a greater number of elec-
trons excited into the upper (lower mo-
bility) valley. As a result, the resistivity of
the semiconducting material will increase as
the voltage is increased.

When there are more electrons in the
upper valley area than those in the lower
valley area, the semiconductor assumes a
negative resistance characteristic. Not all
semiconductor materials have this distinc-
tive feature.

To illustrate what 1s meant by negative
resistance, consider the graphs given in Fig.
2. A normal conductor of electricity has a
positive resistance in the sense that the
current passing through it increases with
increasing applied voltage (Fig. 2A). In
gallium arsenide it 1s possible to have situa-
tion in which Ohm’s law does not hold true;
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Fig. 2. The theory of positive and negative
resistance are illustrated in these two graphs.
A normal conductor of electricity has a posi-
tive resistance since the current passing
through it increases with increasing applied
voltage (Fig. 2A). In some semiconductor
materials it is possible to have a situation in
which the current first increases with in-
creasing voltage but then decreases with in-
creasing voltage (Fig. 2B). The area where
the current is decreasing as the voltage is in-
creasing is called the negative resistance re-
gion (shaded).

(courtesy Scientific American)

the current first increases with increasing
applied voltage but then decreases with
increasing voltage (Fig. 2B). The area where
the current i1s decreasing as the voltage is
increasing is called the negative resistance
region of the semiconductor material.

A chip of gallium arsenide is capable of
oscillation and amplification at extremely
high frequencies because of its negative
resistance characteristics. Any circuit having
feedback can be made to oscillate if its
losses, which are positive reactances, are
completely overcome. Negative resistance
accomplishes this by exceeding the losses.
This makes it possible for energy, once it
starts moving in the circuit, to keep moving
indefinitely. A circuit with enough negative
resistance can overcome its losses. The op-
posite of loss is gain — or amplification!

Conclusion

There have been a great many promising
proposals and suggested applications for
these new semiconductor devices passed
about in engineering circles. Some of them
have advanced beyond the lab, others are
still in the embryonic stages. With all the
applications now being explored, it is clear
that economical solid state devices for gener-
ating microwave power have passed the stdage
of being a lab stunt and entered the stage of
becoming a beneficial addition to micro-
wave technology. We can never know when
some new insight or experimental break-
through will bring additional advances in this
field. I hope that it is not too optimistic to
conclude that these new semiconductor de-
vices will bring about a substantial increase
in the use of the microwave frequency
spectrum by radio amateurs in the not-too-
distant future. In this article I have tried to
tickle your imagination with some of the

seeds of ideas that are destined to do just
that.
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THE SWAN 500C

9 BAND — 520 WATT TRANSCEIVER
SSB-AM-CW HOME STATION — MOBILE —
PORTABLE

You're really operating ‘First Class' with our 500C.
It combines all the features you reguire to have
a complete SSB-AM-CW transceiver with perform-
ance, quality, and reliability second to none

The P.E.P. input rating is conservatively rated at
220 watts, but actually, with the pair of 6LQ6 blast
rated tetrodes in the final amplifier stage, peak
input exceeds 570 watts before [lat-topping. With
this kind of power, S-9 signal reports from the far
corners of the world are commonplace. Audio qual-
ity of the 500C is definitely superior to most other
transceivers on the market today. This is due to
the high frequency crystal lattice filter used in the
500C that is made especially for us by C-F Net-
works. This filter provides excellent channel Sepa-
ration, combined with the smooth, natural voice
quality for which the Swan 500C is so well known.
Velvet smooth dual ratio tuning is achieved with our
custom machined planetary drive. machine tooled
to extremely close tolerances. Refinements of the
Swan VFO have resulted in superior mechanical
and thermal stability and mare precise dial calibra-
tion. For the CW operator, the 500C includes a
bullt-in sidetone monitor, and by installing the
SWAN VOX accessory, you will also have break in
CW operation.

The Swan 500C is a deluxe transceiver with proven
reliability and performance, yet is priced substan-
tially less than competitive pear. See it at your

Swan dealer soon $520
MATCHING AC POWER SUPPLY

Model 117XC $105
12 VOLT DC POWER SUPPLY

Model 14-117 . $130

OCEANSIDE, CALIFORNIA « A subsidi

First class
or tourist...

( g/ |
THE SWAN 4%7}:4(/

J BANDS—260 WATT SSB TRANSCEIVER WITH
BUILT IN AC-DC SUPPLY AND LOUDSPEAKER

It's a complete radio station in a lightweight, easy-
to-carry package, that even includes the micro-
phone, and yet costs only $395. Just connect a
power source and an antenna, and you're on the
air. Plenty of power to work the world with a
strong, clear signal on phone or CW and with
excellent receiver sensitivity second to none.

The Swan Cygnet has been an instant SUccess since
we first introduced it in February. Experienced
hams find it ideal for taking along on business trips
or vacations since it can be operated from a motel
room, boat, car. or practically anywhere. Newly
licensed hams find that the Cygnet provides a
complete amateur radio station at a minimum
investment.

If you're one of those practical people who knows
that the back of the airplane gets there the same
time as the front . . . you, too, will like our Swan
Cygnet.

See it, and try it at your Swan dealer soon.

$435

g ELECTRONICS

Swar

For better ideas
In amateur radio.

ary of Cubic Corporation



AMATEUR ELECTRONIC SUPPLY

RECONDITIONED HAM EQUIPMENT

Y 10 Day Free Trial (Lose only Shipping Charges)

ACCURATE
154 VOM

AMECO

CB-6 Conv.(7-11) $ 17
CN-144 Conv (50-54) 29
CN-220 Conv (1 4-18) 29
CN-220 Conv (50-54) 29
PCLP Preamp |9
PS-1 AC Supply 8

5 |9

TX-86 Transmitter * 39
TX-62 VYHF Xmtr 109
AZTEC

876 DC Supply $ 25
B&W

5100 Transmitter § 89
6100 SSB Xmtr 275

CENTRAL ELECT.
QT-1 Anti-Trip 5§ 6
100V Transmitter 325

CLEGG/
SQUIRES-SANDERS
66'er 6m Xcvr $169
Thor 6 (RF only) 99
Zeus VHF Xmtr 299
Interceptor Rec. 325
Interceptor B Rec. 349

Allbander tuner 69
Venus 6m Xmtr 249
416 AC Supply 75
Apollo Linear frae
COLLINS :
75A-3 Receiver %269
75A-4 (ser. #601) 349
75A-4 (ser. #3159) 425
15A-4 (ser. £4244) 449

755-1 Receiver
755-3 Receiver

755-3B Receiver
R-390A Receiver

325-1 Xmrr
325-3 Xmtr
30L-1 Linear
KWH-1 Xevr
KWM-2 Xcvr
351 D-2 Mount
516F-1 AC Supp
516F-2 AC Supp
S516E-1 DC Supp

516E-2 28v Supply

PM-2 AC Supply

R.L. DRAKE
2A Receiver
2B Receiver
2B0Q Combo

2C Receiver
2CS Speaker
R-4 Receiver
R-4A Receiver
R-4B Receiver
TR-3 Xcvr
AC-3 AC Supply
DC-3 DC Supply
MN-4 Matcher
INT Xmer

EICO

720 Xmtr

723 Xmtr

7153 Xcvr

751 AC Supply
752 DC Supply

325
425
495
995
395
/5
375
249
7150
75
ly 75
ly 115
I kS
95
95

5159
| B9
29
|75
|2
275
299
325

XD

65
95
69
99

S 49
34

| 39
49
49

GLOBE/GALAXY/WRL
SB-175 SSB Xmtr $ 59

155A VFO 34
PSA-300C AC Sup 40
Galaxy V Xcvr 249
Galaxy V Mk || 269
Galaxy V Mk Il 299
AC-400 AC Supply 75
AC-35 AC Supply 65
DC-35 DC Supply 69

S5C-35 Speaker |2

DAC-35 Console 75
F-3 300 cy. filter 24
UM-1 Modulator 29
SC-530 Speaker 29
GONSET

Comm | 6m S 79
Comm |V 2m 199
ém Linear || 69
6m Linear [l 85
G-50 Xcvr 175
910A 6m Xcvr |99 -
G-77 Xmtr 45
G-77A Xmtr hY
GSB-100 Xmtr | 69
GSB-101 Linear |69
6m | 2v Converter 29
HALLICRAFTERS

SAa-62A Receiver $225

5-85 Receiver 65
SX-100 Receiver |39
SA-101 Mk | Rec. 125
a4-101 Mk |1l Rec. 149
SX-101A Rec. |89
SX-110 Receiver 99
S%-111 Receiver |29

Use Handy Coupon — Order Direct from this Ad !
I I D S . S S

B To: AMATEUR ELECTRONIC SUPPLY
B 4828 West Fond du Lac Avenue
H Milwaukee, Wisconsin 53216
& Ship me the following Reconditioned Equipment:
Brirst
l CHOICE
. SECOND
CHOICE
(IF ANY)
|I THIRD
CHOICE
(IF ANY)
i
B | enclose $ : | will pay balance (if any)
: C 0D (20% deposit) ] Revolving Charge
il Name
H
§ Address P S <k )
N
i City val sy
B state Zip
] L] Send Latest Ham Catalog.

& 30 Day Guarantee

SX-115 Receiver
SX-117 Recejver
SX-122 Receiver
SX%-130 Receiver
SX-140 Receiver
SX-146 Receiver
R-47 Speaker
R-50 Speaker
HT-32 Xmtr
HT-32A Xmtr
HT-32B Xmtr
HT-37 Amtr
HT-44 Xmtr
SR-150 Xcvr
SR-160 Xcvr
SR-42A 2m Xcvr
SR-46 ém Xcvr
HA-26 2-6m VFO
HA-10 LF tuner

A AMMARLUND
HQ-100C Rec
HQ-100AC Rec
HQ-1 10C Rec
HQ-1 I10AC Rec
HQ-I 10AC/VHF
HQ-145C Rec
HQ-160 Rec
HQ-170 Rec
HQ-170A Rec

& Full Credit Within 6 Months on Higher

Priced New Equipment * Just $5.00 DOWN—Balance on our REVOLVING CHARGE PLAN * Order Direct from this Ad !
Speaker (Al ,A2,A3) 9

299
225
225
149
69
199
7
12
225
249
299
225
225
289
|75
139
79
39
|9

$109

|39
129
169
219
|49
| 89
|69
239

HQ-170A/VHF Rec 289

HQ-170AC/VHF
HQ-IT0AC/VHF
w/immunizer
HQ-180C Rec
HQ-|80AC Rec
HX-50 Xmtr
HX-50A Xmtr
HXL-1 Linear

HEATHKIT
iZR-64 Recejver
SB-300 Receiver

299

325
249
349
199
225
225

$ 39

225

SBA-300-3 &m Conv 15
SBA-400-4 2m Conv |5

MT-1 Kmtr
Dx-60 Xmtr
DX-100 Xmtr
TX-1 Xmtr

SB-10 SSB Adaptor

HX-10 Xmtr
HA-10 Linear
HX-20 Xmtr
HA-20 6m Linear
HW-12 75m Xcvr
HW-32A 20m Xcvr
HW-100 Xcvr
SB-100 Xcvr
SB-101 Xevr

39

59
99
125
75
225
|75
| 39

SB-1 10A &m Xcvr
SB-400 Amtr
SB-200 Linear
HP-14 DC Supply

295
275
219

75

SB-530 Control 59
VF-1 VFO 19
HG-10 VFO 29
HW-10 6m Xcvr |39
VHF-| Seneco | 49
HP-10 DC Supply 24
HP-13 DC Supply 49
HP-23 w/5B-600 50
HP-23 AC Supply 39
MP-1 DC Supply 29
UT-1 AC Supply 25
HUNTER

2000A Linear 299
JOHNSON

Adventurer $ 29
Challenger 54
Viking || 69
122 VFO |19
Ranger | 89
Valiant | | 3%
Valiant || | 89

KW Amplifier/desk 595
(store pick-up)

Audio Amplifier 49
Invader 200 249
Invader 2000 525

Thunderbolt Linear 275
275w Matchbox/SWR 69

6N 2 VHF Xmtr 89
Mab.Xmtr (as-is) 25
KNIGHT

X-10 Calibrator & 9
TR-106 é&m Xcvr 59
V-107 2-6m VFO |9
LAFAYETTE

HE-45 Xcvr $ 59
HE-45B Xewr 75
HA-410 |0m Xcvr 99
LAKESHORE
Phasemaster || $ B9
P-400GG Linear 99
LINCOLN

6m Xcvr S 34

LINEAR SYSTEMS
LSA-3 Mob. Linear$ 49

500-12 DC Supply 95
250 AC Supply 49
350-12 DC Supply 69

400 Century DC Sup 75

MOSLEY

CM-1 Receiver % 99

NATIONAL

NC-109 Receiver % 89
MC-1830 Receiver |39
NC-300 Receiver 149
NC-303 Receiver 249
NC-300-C2 2m Cony. 29

VFO-62 VFO 34
HRO-50 Receiver [25
NCX-3 Xevr 179
NCX-5 Xcvr 349
NCX-5 Mk || Xcvr 295
NCXA AC Supply 75
NCXD DC Supply 75
200 Xcvr 249

AC-200 AC Supply 59

NCL-2000 Linear 375
POLYTRONICS

PC-2 2m Acvr 5199
RCA

WO-88A Scope $ 75
RME

DB-23 Preselector® 24

6900 Receiver 169
SBE

SB-33 Xevr 5|89
SB-34 Xcvr 289
SB2-MIC Mike 9
SWAN

SW-140 Xcwr $ 89

SW-240 Xcvr (early) 169
SW-240 Xcvr (late) 179

| |7AC AC Supply 59
SW-12 DC Supply 75
400 Xcvr 225
410 VFO 75
410C VFO 89
350 Xcvr (early) 249
350 Xcvr (late) 289

SW-117C AC Supply 7

512 DC Supply 75
500 Xcwr 359
500C Xcvr 399
|17XC AC Supply 80
14-117 DC Supply 100
22 VFO Adaptor 19
250 &m Xcvr 229
250C ém Xcvr 299
TV-2 Xverter (50) 239
TAPETONE
XC-50N(30.5-34.5) $ 29
TRANSCOM

SBT-3 Xcvr %189
SBA-3 AC sup/spkr 39
UTICA

650 Xecvr/VFO $ 89
650A Xcvr/VFO 99

R




Large © SWAN Stock =Fast Delivery

RAY SEZ: “Why so much new SWAN in stock?” Simple! SWAN makes GREAT
transceivers and AMATEUR ELECTRONIC SUPPLY is a GOOD place to do business

B TOP TRADES for your good clean
equipment

B STAY-ON-THE-AIR PLAN = Enables
you to keep your trade-ins until your
new gear arrives — Lose no operating
time!

B Pay as little at $5.00 down - balance
on convenient Revolving Charge

B PERSONAL SERYICE from fellow
hams who understand your problems

BSAME DAY SERVICE on most Orders
and Inquiries from our Centrally
Located Modern Facilities

with. The demand created by the SWAN and AES Combination requires a huge

inventory of Factory-Fresh equipment to insure prompt delivery.

''''''''''

LOBK i your low Monthly Payment

AFTER JUST °5”° DOWN

Now!...You can purchase the new
110vac/12vdc Cygnet Transceiver (shown
above) or any new SWAN equipment on our
convenient Revolving Charge Plan. For
example: after a $5.00 down payment,
you can own a Cygnet for only $13.00
a month.

With our NEW plan, there are no more
bulky payment books! Once a month you
receive an itemized statement showing
your exact account balance after the
small 1%% monthly service charge has
been added. Add-on Purchases (of $50.00
of more) are easy. The minimum Initial
Revolving Charge Plan order is $100.00 -
and, of course, subject to credit approval.

Balance

$300.01 to
34001 to
37001 to
40001 1o

43001 to
460.01 to
49001 1o
52001 to
550.01 to

58001 to
610.01 to
640,01 to
67001 to
70001 1o

73001 to
76001 1o
79001 to
850.01 o
910.01 1o

Monthly
Payment

Up to $300 $10

340
370
400
430

460
430
520

550.
580.

610.

640

670.

700

730.

760.
790.

850.
910.

870.

11
12
13
14

15
16
17
18
19

20
21
22
23
24

25
26
28
30
32

AMATEUR ELECTRONIC SUPPLY

53216

4828 W. Fond du Lac Ave.;

Milwaukee, Wis.

Phone (414) 442-4200

STORE HOURS: Mon & Fri-9 amto 9 pm; Tues, Wed &
Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm

Top Notch Service Department

SAVE $50

Purchase any new Swan transceiver or
linear at the regular price with notrade-in
and you may take a $50.00 Credit toward
the purchase of any other merchandise.

# To: AMATEUR ELECTRONIC SUPPLY
] 4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

| am interested in the following new equipment:

| have the following to trade: (what's your deal?)

Ship me the following New Equipment.

| enclose § ; | will pay balance (if any)

C 0D (20% deposit)

Revolving Charge Plan

Name

ZIp
i [_] Send Reconditioned Equipment Bulletin
T e = e sl




S.W.R. BRIDGE and
FIELD, STRENGTH METER

Q95

THE BEST YALLUE WE
HAVE EVER OFFERED!

OUR MOST COPIED PRODUCT

“"THOUSANDS SOLD"

S WRBRIDGE

MODEL ,5WB-2
READS FORWARD AND
REFLECTED POWER
SIMULTANEOUSLY
""EASY READ'"™ METERS
USE FOR REFERENCE
POWER METER
DUAL 100-MICROAMP
METER MOVEMENTS
LOW INSERTION LOSS
SIZE=-5'"" X2 X2""

LINE, UP
TO 2,000 WATTS

AN B

IN LINE, UP
TO 2000 WATTS,

The hest valus we

have ever offered! ADD 5] FOR PDST#GE

rofessionally Approved De
COMPLETE WITH LEATHER CASE

20,000 OHMS/VOLT DC-10,000 OHMS/VOLT AC
Quick range sefection DC Voltage; 5-25-100-500-1000
Two-color expanded scale AC Voltage: 5-25-100-500-1000
Precision 1% resistors DC Current: 50u'-5-50-500 MA

Low citcuit foading Resistance: bR-60K-600K-6MEG-60meg.
Jeweled meter movement Decibels: -20 to 462DB

PROFESSIONAL

STEREO-MONORAL PHOMES

em

e el

ucT

e

PROD
i

T
)

Thousaonds of these fine meters sold to
.l'lnm:sh experimenters, governmeant and
industrial plants.

SHIPPED PREPAID USA

QUEMENT MODEL MT-2 e
o :E:.TEI:*EE::HU-.-}F: W 2 1 $ I 3 -95 M “525 QFH—I B OHMS— S 1 2 L 95

LEATHER CARRYING
CABE., TEST LEALDS, M-
ETRAUCTION MAKNLIAL

AMD BATTERIES:

59_95 FOR 2 UNITS. ADD §1 FOR SHIPPING
4 TRANSISTORS 250 MW AUDIO PWR

VALUE" QPH-2 eooors— § 15,95
ADD 51 FOR SHIPPING i

SINCE 1733 PHONE AREA 408-274-0464 FAST SERVYICE

QUEMENT

1000 S0UTH BASCOM AVE. SAN JOSE, CALIF. 95128

QUEMENT .

NOTICE: CALIFORNIA RESIDENTS INCLUDE 5 PERCENT SALES TAX

Loaded Coat Hangers :
For Two Meters

Having recently acquired a Benton Harbor ‘ FILL WITH SEALANT
“lunch pail” of the two-meter variety, I de-
cided to try my hand on that band. However,
being a poor college student living in a tiny
apartment, I was hard pressed for an antenna. Akt

The antenna I needed had to be indoors
and, therefore, small. Lack of money meant
it had to be cheap. And, I had to reach the
local two-meter gang.

A dipole and a whip proved unsuccessful.
A ground plane seemed to be the answer.

Five coat hangers and two coax connec-
tors later, I had my antenna.

The coat hangers were cut into 20 inch
straight lengths, with a loop bent in one end
of each length. Four of the lengths were

bolted through the loops to the top side of Fig. 1. Construction details for the loaded

an SO-239 and bent down. The remaining coat hanger for 2 meters.

wire was soldered into the center of a PL-259.

(Rubber sealant may be used to guard against I don’t think this idea is new—but it
shorting.) A loop at the top aided in hanging works. A word of caution: Hang the anten-
the antenna from the ceiling of the apart- na high enough so it won’t be bumped into.
ment. The best dx so far has been about 50 You could lose an eye by running into it.
miles. Dallas W. Williams, WAQOMRG/0
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PROFESSIONAL CONVERTERS FOR PROFESSIONALS FOR 1969!

(RVTUNAVERTER"

CONVERTERS ARE OUR BUSINESS—NOT A SIDELINE

Radio Frequency converters that enable vour regular AUTO and HOME BROADCAST radios 1o be

Excellent, Sensitive, Selecive HF, VHF, and UHF RECEIVERS: Tanable and 'or crystal controlled—

by just plugging in the NEW TUNAVERTER into the antenna mput of the auto radio! (Use coupling
loop for home and transistor radios)

— NO SOLDERING — NO SPECIAL ANTENNA — INSTALLS IN MINUTES —
#* Policemen * Firemen ™ Amateurs *CB’ers *Civil Defenss * Emergency Groups * Sheriffs ¥ Detectives
* Industry * Paging * Mobile Telephone * Shortwave ® Marine ® and dozens of others!

TUNAVERTERS made only with 100% American Parts—output on 1500 kcs—light grey color.
SENSITIVITY —usable s:gnal of 2 microvolt below 60 mcs., .9 microvoit above 60 mcs.

NEW S LINE! FAMOUS X LINE!
*Same as X Line * Tunable control or
PLUS-— * Crystal control at the

* Built in SQUELCH!
* 12 volt powered!
*5 transistors.

I

|  *Flip of a switch!

| * Interchangeable crystals
I within band coverage!

I *FET oscillator.
|

Model 348S, 33-48 mcs., less crystals........ ...544 95 The Most VERSATILE Converter: for more than

Model 1564S, 150-164 mcs., less crystals.....$44.95 one band coverage add models in series, X and SC
— —— line, then use one squelch for noiseless monitoring

NEW SC L|NE| on all! Economy!

* Now an Economical single 9 volt battery powered. *From 12 volts with BEBS

Traglency Convartatve)s: ¢ 3 transistors. *Squelch as accessory.
sble from 26 to 250 mes! = +6-3 reduction funing. > 4% x 2%:x 3% inch
| °S2san : For: Model: Coverage:

- § that will do an excel- Police, Fire &.............. 348X 33- 48 mcs.
IO N T D e VHF weather etc. . 1564X 150-164 mcs. ONLY
lent job on any one frequency. Squelch can Aircraft, towers.......... 1828X 118-128 mcs. $32.95 each
added! | Mttt e 1AE0X | AMTAR Mk (Tees crystals)
* 12 volt powered. *4" x 1%" x 2%" | O MEIErS.....oovieiieresisian 504 X 50: 54 mcs.

l - Complete with crystal, mount and cable. *3 tran- I CB & 10 Meters.......... 273X 26.9-30 mcs.
sistors. BE 85 BBTIEI‘\J’ eliminator 9 to 12 volts Zener reg......$4.95
Please state EXACT LiitEning Frequency. S | e | e ke’ G Sl (A s | D W -
Model SC, single channel... e ..$24.95 NEW PRO LINE!
[ Model SC (W) for 162.55 mc IHEHl‘hEI' unly .519.95 * Built in SQUELCH!
., "2 selectable frequen-
SQUELCH accessory for X, & SC Line. cies!

For noise-free monitoring. No wires to BC radio!
Easy installation! Just plug in! 9 or 12 volts. 1x3"
Model ST for X line, mounts on Tunaverter.$17.50

Model SS for S_C '_i“_‘-'-': “"‘DU"F L SC unit.....$17.50 The perfect solution for low cost noiseless recep- I
Model SU has individual swinging mount.....$18.50 tion for any 1 or 2 frequencies between 26 to 175

|
I
I
I
_____ _' mcs. Frequencies must be within 3% of each other. |
I
|
|

* Both Crystal con-
trolled!

* 12 volt powered. !'! I‘!

CRYSTALS for X, S, & PRO lines. 1,000 Complete with mount, coax, crystals as ordered,
in stock! and instructions.

State EXACT Listening Frequency, output 1500 * Fully adjustable squelch *4% x 2 x 3 inches.
kcs $5.10 ea. ppd. * Crystals interchangeable in preset range *5 tran-

.7 b '| sistors
;&EMI-B? US T L l N EI Tunable only, 9 volt I Please state Exact Li:tnning Fr-qumciul
Marine - 2 00 28D TIICE:s issinessissssssnints $19.95 | PRO with one crystal, complete................... $£39.95
Shortwave SWL 9.5t0 16 mcs...covicviiicinnnnns $19.95 | PRO with two crystals, complete................. $44.95

—HEE-_*_—_'_——H——L——-—'_-- — E— e— e e e Z————

[~ COUPLING Loap and Extension antenna for usmg all Tunaverters with home and transis-
tor radios. ...... B, R S s brinsnt e i S EACH!

sz der HERBERT SALGH ¢ cotpany BX2S8s58s Siman

Marketing Division of Tompkins Radio Products
oodsboro4F TE!‘EESI 78393 2 Week Money back guarantee! J
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Modification of

Martin J. Feeney, Jr., KIOYB
515 Central Avenue
Mt. View, Calif. 94040

VHE Transmutters
for CW Operation

Many DX contacts on the VHF bands are
missed because of the lack of CW activity.
This dearth of CW is usually due either to
unwillingness on the part of the operator to
give it a try, or because many rigs, commer-
cial and homebrew, just don’t have provision
for CW operation, even in this age of
enlightenment. To convince the former, |
can only cite my 1250 mile QSO with
W4MNT, Orlando, Florida. During this QSO
I was running 70 watts, CW. I daresay this
would have been difficult, if not impossible,
using any other mode.

The transmitter I modified was the
Tecraft TR-20, 220 MHz rig. However, the
same approach can be used on many other
rigs. The parts required are a DPDT toggle
switch, closed circuit key jack, 7 pin minia-
ture tube socket, .00l mF disc ceramic
capacitor, OA2 VR tube, and a 15K, 10 watt
adjustable resistor. Inspection of the chassis
and the photographs will show the location
of the components. The only critical point is
to position the key jack as near as possible
to the cathode pin (pin 2) of the final 6360.

The Phone-CW switch is wired so that in
the Phone position the rig operates nor-
mally; in the CW position the modulation
transformer secondary is shorted and the
cathode circuit of the 6 AQS modulators is
opened. One part of the DPDT switch,
closed in the CW position, is wired across the
modulation transformer secondary. The
other section is used to open the modulator
circuit. This section should be open in the
CW position. Unsolder the 180 ohm cathode
resistor from pin 2 of the 6AQ5’s. Run a
wire from pin 2 of the 6 AQS5’s to the switch,

12

and run another lead to the disconnected
end of the cathode resistor. Tape all exposed
joints.

Mount the VR tube socket and connect
one end of the 15k resistor to pin 5; connect
the other end of the resistor to the B+ pin
on the power plug. Ground pin 2 of the VR
tube socket. Replace the 6 AU6 oscillator
screen resistor, connected to pin 6, with a
1000 ohm, Y2 walt unit. Connect one end of
the resistor to pin 6 of the 6 AU6 socket, and
the other end to pin 5 of the VR tube
socket. This will stabilize the oscillator stage,
and prevent FM on Phone, and chirp on CW.

Next, mount the key jack. Wire it so that
it is closed with the key out. Then unsalder
pin 2 of the 6360 final stage. This is easier
said than done, and may require temporary
removal of other components in the area. If
you are unfortunate enough to break off the
pin in the process, as I was, remove the
remains and replace it with a pin from

OSCILLATOR
€AUB 6AUG

Cem—
————

ORIGINAL — MODIFIED

Fig. 1. Oscillator stage showing addition of
VR tube.
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ORIGINAL MODIFIED

Fig. 2. Final stage indicating addition of
key jack and by-pass capacitors.

another socket. Solder a 0.001 mfd disc
capacitor from pin 2 to ground, and run a
lead from pin 2 to the hot terminal of the
key jack. Also, bypass the hot lead on the
key jack to ground with a 0.001 mfd disc
ceramic capacitor.

This completes the wiring. Replace all
tubes; plug in an OA2, and set the adjustable
resistor for about 10 ma through the OA2.
With the switch in the phone position, the
rig should tune up normally. In the CW
position, the meter readings and the output
should be somewhat higher. This is because
the modulator load is removed from the
power supply, causing the voltage to in-
crease, and there 1s no longer a B+ drop
across the modulation transtormer second-
ary.

This scheme is applicable to nearly any
small rig, and 1 have successfully employed
cathode keying of a 5894 on 2 meters and
an 829 on 6 meters. To put any other rig on
CW, it is necessary only to open the final
cathode circuit and install a key jack, and
short the modulation transformer secondary.
If the modulation transformer isn’t shorted
you probably will end up with a second-rate
CW signal, and may be forced to purchase a
new modulation transformer, modulator
tubes, final, etc. Remember Lenz’s Law! It
isn’t necessary to disable the modulator, but
it does cut power consumption and is a bit
more professional. This may be accom-
plished in many ways; opening the cathode,

breaking the plate and screen circuits,:

opening the screen lead, etc. If your power
supply has very good regulation, you may
dispense with the VR tube, but it’s cheap
insurance against a poor signal.

This technique has been successfully ap-
plied to the Tecraft 220 transmitter and a
6360, 220 rig similar to the rig in the ARRL
Handbook of a few years ago. Give it a try,
get on VHF CW, and join the Great Society!

...K10YB

JUNE 1969

THIS
MONTH

YOU CAN GET THE

V=7/=/g/—/l=/g/—4

STORY AT:

® AFCEA,
Washington, D.C.

B PACIFIC DIVISION ARRL
CONVENTION,
Sacramento, California

mARRL NATIONAL
CONVENTION,

Des Moines, lowa

OR FROM ANY OF THESE
OUTSTANDING DEALERS:

» Amateur Wholesale Electronics,
Coral Gables, Florida

* Amrad Supply, Inc.,
Oakland and San Francisco, California

* Douglas Electronics,
Corpus Christi, Texas

» Electronic Distributors, Inc.,
Muskegon, Michigan

= Harrison Radio,
Farmingdale, Jamaica, and New York, N.Y.

= Henry Radio,
Los Angeles and Anaheim, California;
Butler, Missouri

s Stellar Industries,
Ithaca, New York

“It Speaks for Itself’"

- V=7/=/g/— /= g/4

A Division of ECI (An NCR Subsidiary)

2200 Anvil Street North
St. Petersburg, Fla. 33710
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Mondo Hamme

.

"l

“OH NO! NOT AGAIN!!!” — with a nau-

4

seating SSSHHHHGGLLOPP!!! one
sixth — or roughly one hefty handful — of a
Sara Lee chocolate meringue cream pie
whizzzed past my head and came to rest on
my sound absorbent wall-covering, in the
process, my T/R switch a new RCC certifi-
cate and an autographed 8 X 10 glossy of
my hero, J. Croyden Seymour. [Poor ole
J. Croyden! He was instrumental in inter-
esting me in amateur radio and assisted in
the planning of my ham shack. Regretably,
he was prevented from seeing the comple-
tion process — having been struck down in
one of the most bizarre accidents in homo
sapien history.

It seems that a jilted young lover, who
lived nearby, had decided to do away with
himself by swallowing something toxic, then
speeding to the home of his unrequited love,
dramatically expiring on her door step.
Unfortunately, he arbitrarily grabbed the

14

Bob Manning, K1YSD

915 Washington Road

P, O. Box 66

West Rye, New Hampshire 03891

. .
first bottle in the medicine chest and in-

gested 2.9 litres of castor oil.

On the way to his destiny, the young
lover was overcome by that ‘irresistable urge”
and, breaking all records for the Fat Man’s
4:40, he sped into the men’s room of the
nearest gas station (appropriately enough, it
was a “Flying ‘A’ ” station).

At that precise moment in time, the
hapless J. Croyden, an extremely frugal man,
was attempting to climb under the door of
the only vacant pay stall in the place. The
jilted lover plunged headlong for that par-
ticular door, deposited his dime and
attempted to gain entry. Since he was
standing on J. Croyden’s spine and the door
and floor were making rapid and repeated
staccato contacts with J. Croyden’s head, the
jilted lover couldn’t get in and J. Croyden
couldn’t get up.

The jilted lover, loudly bemoaning his
fate, was doing what appeared to be a
combination “War” *“*Rain” and *““Put out that
damned fire” dance all over J. Croyden’s
prostrate form. J. Croyden, being alternately
pounded on the jawbone by the floor and
the cerebellum by the metalic door was
gurgling, ‘“I’ll pay — I'll pay — dammit I’ll
pay!”’

Within a very short span of time, some
other highly predictable events took
place — none of which are relevant to the
story save that they left J. Croyden with
some odd residual inhibitions.

Since that day, his spare time is spent
wandering around town with a harried look
on his face, putting coins into pay phones,
parking meters and gum ball machines, Keep-
ing up a continual mumble of ““Ya can’t beat
’em! ya gotta pay! — ya just gotta pay!!”

At one time, unable to find a coin slot, J.
Croyden just up and swallowed a fistful of
coins — he lay in a hospital bed for three

73 MAGAZINE



The E“EAI NEW one @

RS g .-li.bt.l-ll'ﬂ
!rla,i-a“.-u a

® AC and DC SUPPLIES
BUILT IN!

e5 BANDS
® 260 WATTS

® $435.00
RECONDITIONED

LIKE NEW TRADE-IN EQUIPMENT
30 DAY PARTS AND LABOR GUARANTEE

*flilij],**ll

CENTRAL ELECTRONICS: GONSET

10-A $39 G 77TA w/ec-dc $69 SB-300 $219 NCX-200 w/ec $306
MM -2 e - SAS  GHBBN way supply $69 S8 110A w/HP-23 $319 RBME-
CLEGG Comm.VFU $39 Six'er 239 D8 224 519
95 er .. g7 GSB-107 89 HOO__ .. 35 swan:
COLLINS HALLICRAFTERS: it E oy - iadand g 138 350 & ac | $325
KWL 2 w/waters Gaeule.. 3628 SX 112 e 8378 YREC) Conecel 125 30073 wiuse 133
S 2335 5x99 S8.-620.......... $89 Lﬁﬂﬂﬂw | e
- B HT-46 225  JOHNSON:
3253 w/S16F -2 595 sx 118 o 345 Matchbox 275 w/ind 59 650 and VFO 59
Egﬁﬂf- s179 400 wiac 599 Adventurer 24 TEST EQUIPMENT:

ries Hb 5P 26 s . T KNIGHT [rG A2 RF Heath Gan.... 549
E!Fvu- HAMMFAHLUHD' TR-106 and VFO $109 E-44 Lafayeatis capacitor %9
:stiF;:'?f | 3T HG. 110G o) ise IO, $40 N ellicraiter low '

i - LAFAYETTE:
Galaxy V w/ac & Spesker.....$339 HOQ170C w/speaker $139 HE -45 w/HE -1 VFO 59 £ ﬁl'[t:“'l:ltl;:ﬂ'[nl'ltlr : 21?}
E:}-_l Mk, | w/sc & ke ----5333 HERTH- g HE-45A w/mic.. 59 |INQUE:
NO X1 sl B ﬁu.lﬁ 3 e ey ;:;;’ ﬁg;lgﬂﬁl&x = s C?Enr;\'jllf.é ?uu‘tés?ﬂlgmn.
WA s e I W '

20007 Linear....... N - |- NEX.E00 wWine S 1t 1up.|'.ﬂ':?. .rv; F, nnwii::g“

HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!

We will TOP any advertised or written offer from any other dealer.
We trade on both new and used eguipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR - WHOLESALE ELECTRONICS

| A DIVISION OF

International Electronic Systems, Inc.

280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable “INTEL”  305-444-6207 Export orders our specialt




days before there was any change.

J. Croyden’s family tries to keep him
home as much as possible — not only to save
money — but because every time J. Croyden
hears unexpected running footsteps behind
him, the Fire Department must invariably be
called to rescue him from the top of the
nearest telephone pole, street sign or some
precarious window ledge. |

All this flashed through my mind as I
watched the artificially colored meringue
oozing, like some science fiction glob, onto
my SWR bridge, Vibroflex and G. E.
Clock/Timer. I knew, with that instinctive
inborn canniness of the long-married ham,
that I — through my interest in amateur
radio — had somehow irked my wife. Had I
forgotten to take out the garbage? Over-
looked an anniversary? Forgotten our 12-
year-old kid’s — whozzis’s — name? /

I didn’t turn my head — uh uh — oh no!
The last time I did that, I kept right on
talking and brought my D-104 along with
me. The second salvo consisted of a 2-week-
old bagle which made forceful and direct
contact with the D-104 — driving it and my
partial plate half way to my esophagus. It
took an hour and a half to get pieces of the
D-104 out of my teeth and another hour to
get pieces of my teeth out of the D-104.

“Sweetheart,” 1 said, “I wish you’d
correct for windage — that’s the third clock
you've hit since Newton Minnow’s birthday.
The clerk at the Radio Shop almost called
the ‘foam rubber taxi’ the last time I asked
for a ‘meringue-proof’ clock!”
screamed my
wife — or some close approximation there-
of — and another fragment of Sara Lee’s
epicurean delight found a spot dangerously
close to the intake vent of the Air Condi-
tioner.

“You never take me anywhere!” shrieked
the distaff side.

“I do too!” 1 expertly reparte’d. “Why
only last year I took you to the °‘Anti
lockjaw and Tongue Wagger’'s combination
picnic, convention and orgy.’ ”’

“Oh Shhure, you take me to those
alphabet soup affairs. ‘You’re the ho
hum’ — ‘how are the harmonicas?’ and ‘so
you’re YSD’s XYZ? ”

“You got it all wrong, dear; I’m the
O. M. —the kids are the harmonics and
you’re the XYL — L, not Z,” I calmy re-
plied.

“*RAAAAWWWWWKKKK!!!'! Ho
hum — O, M. — harmonicas — harmon-
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ics — XYL, XYZ, ABC, CBS, PDQ, who
knows who cares! I feel like I’'m at the
Podunk Valley grammar school refereeing
the semi-finals of a Sanskrit spelling bee — 1
I WANNA GO MEET PEOPLE WHO SPEAK
WHOLE WORDS!!!”

“Okay,” sez I, “How about the night I
took you to Howard Johnson’s for dinner
and cocktails?”

ZIPPLINGGG! — the empty pie plate
caromed off my hand key, ricochetted into
my message blank file and came to rest, face
down, atop the head of our jittery, goggle-
eyed poodle, who took off like a hairy
hippie midget —a little more jittery and
definitely more goggle eyed.

“Howard Johnson’s! Howard Johnson’s!
Howard Johnson’s — what a night that was.
All the way there and all the way back you
kept hollering into that junk you got stuck
under the dashboard — ‘I’m mobile — I’'m
mobile’ — you got so much stuff under the

dashboard that I have to ride in the back
seat; ... "”

“But lover, you keep kicking holes in my
speaker. ...”

“I’ll kick holes in your head, you cuck-
oo!!! and another thing — If you say, “I’'m
running mobile in the car tonight with a
hustler one more time boy and. . ..”

“But dear,” I said, “that’s the name of
the antenna.”

“Antenna smantenna! Just one more time
and you’ll be talking to a divorce lawyer
with a carved ‘Z’ on your forehead and that
stupid antenna hangin’ out of your navel!”

Drawing another breath, she said, “Do
you remember what happened when we got
to Howard Johnson’s? I’ll tell ya — you
inhaled two martinis, tap tapp tapped your
way through half the meal with your swizzle
sticks then commandeered the paging system
microphone and called CQ into a crowded
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restaurant and made two contacts — one, a
nearsighted insurance salesman who spent a
goodly part of the evening trying to sell
policies alternatively to a hat rack, the juke
box and the post card rotisserie; and the
other was an itinerant °‘dirty book’ sales-
man — (you sure he had mobile gear in his
trunk?) Anyway, you spent the rest of the
evening talking alphabet soup at the table.

“Why, we can’t even have people over for
an evening!”

“That’s not so darlin’. We had the Car-
sons over just two weeks ago.” 1 retorted,
slyly trying to slip my son’s whatziz name’s
football helmet over my head and ear-
phones.

““That was another terrific evening,” my
wife blurted. “First, as they came through
the door you started off with ‘hi there,
you’ve met my Wife, Whiskey, /ndia, Fox-
trot, Echo, Wife and my oldest daughter,
Linda, Lima, India, November, Delta, Alpha,
Linda haven’t you?’ Then we later tried to
watch TV, but you got off on UHF, VHF
and TVI — more alphabet soup — then Harry
started telling jokes and you brought out an
old electronics magazine, opened to a dog-
eared page and sat there roaring for a full
fifteen minutes at the title alone — 1 still
don’t see what’s so funny about an article
entitled, “HOW TO MOUNT AN OSCILLO-
SCOPE!”

“And you kept calling Harry a stupid
‘top’ all night!”

“That’s lid, dear,” I said.

“Top, cover, cap, lid whatever . . . did you
have to throw him out of the house just
‘cause he asked if you could pick up police
calls on your ham rig?”

“It wasn’t just that, honey — but when he
asked, ‘how far will this thing pick up?’ I
told him ‘exactly half way around the world
in any direction’ and he didn’t even
chuckle!” sed 1.

“I could even take this stuff on a part-
time basis, Bob, but last night you phoned
and said you wouldn’t be home until a
hundred and sixteen Swahili — I never know
what the hell you’re talking about. . . . ”

“That’s °‘sixteen hundred Zulu, sweet-
heart’

“Swahili, Zulu or Watusi — what the
hey — they’re all members of the Bantu
Nation. How come you can’t just say ‘four
o’clock’??”

I was saved at this point by the ringing of

the door bell.
“Come in!,” I yelled overly loud and a
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little hysterically. The door opened and J.

Croyden ambled into the shack and, with a
‘clunk’, deposited a nickel into the piggy

bank we had installed just inside the door
for just that purpose. “Ya gotta pay old
son,” said J. Croyden, and began to survey
the shack as my wife headed for the kitchen.

Noticing the Sara Lee ingredients drip-
ping on, over and around various pieces of
equipment, he said, “Well, either someone
sent you a chocolate parfait time bomb or
you been having troubles with the XYL
again.”

“No initials puuuleeease!! I'm in enough

trouble already, J. Croyden!”
“Sorry, son.” °‘clunk’, another nickel

... “‘what started if off?”

“Well,” I said, wiping chocolate goo out
of a phone jack — “I guess I forgot an
anniversary — or I haven’t been paying
enough attention to the wife — or some
foolish thing like that — last year it was
because she wanted a ‘second’ dress!”

“Tough” said J. Croyden — searching for
another coin — finding none, he wrote out
an I. O. U. and stuck it into the piggy bank.

“I suppose it all started when my Mother-
in-law was here. She looked up at my tower
and tri-bander and asked what it was — so 1
told her it was a clothesline for the Jolly
Green Giant — Ya know what I wish, J.
Croyden? What I really really wish??

“Whazzat??”

“I wish to hell I had a way of ending this
article — thats what I wish!”

“There is no end, old son,” said J.
Croyden “‘It’s a vignette!™

“MONDO HAMME —IT’S A HAMS
LEiEE:

1Y SD

Convention Hotel Burns

On May 9th, exactly two weeks before
the New England ARRL Convention in
Swampscott, just as all of the final details
had finally been ironed out by the conven-
tion committee, the New Ocean House Hotel
managed, with the help of a weak water sup-
ply from the town, to burn to the ground.
Some very fast footwork on the part of the
committee resulted in their obtaining the
Statler-Hilton as an alternate. The conven-
tion will come off on the same days as
planned, but in downtown Boston instead of

out at Swampscott.
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Straightforward SSb

Murray Ronald, VE4RE
Box 947

Brandon, Manitoba
Canada

for 6 Meters

There have been many different circuits
put forward over the years for getting an
SSB signal on 6 meters. They range from
the simple transverter to the full-fledged sin-
gle band affair. This little unit was intended
mainly for field day or portable use; how-
ever, it now forms the backbone for my sta-
tion, being used directly on 6 meters and
with transverters on 144 and 432 MHz. It
was designed to be simple yet effective; thus
the PTT and single conversion with option
of spot frequency injection or VXO. The
2E26 final provides about 30 watts PEP in-
put; however, substitution of a 6146 with
suitable changes in power supply voltages
would almost triple the power input.

L1-30T 28 e. on 3/8” form. Link 2T of
hookup wire at center.

L2—12T 18 tinned airwound, 3/4” 0O.D.,
1 1/8” long. Link 2T hookup wire at center.
L3-15T28e.0n5/16" form. Link 1T hook-
up wire at “‘cold” end.

L4—6T 18 tinned airwound, 3/4” O.D., 7/8”
long. Link 1T hookup wire at “‘cold” end.
.5—9T 18 tinned airwound, 3/4” O.D., 14”
long. Link 1T of hookup wire at “cold’ end.
64T 18 tinned airwound, 1" O.D., 1 long.
PC—-3T 18 tinned on 47 ohm Ilw resistor.
T1, T2—modified 10.7 mhz if transformers.
See text of article.

Cl, C2—part of neutralizing circuit. See text.

Table 1—Data on coils and special com-

The Circuit

The block diagram of Fig. 1 illustrates
the overall layout of the exciter. The 7360
oscillator balanced modulator is a conven-
tional circuit in which the cathode, grid and
screen form the oscillator circuit while the
plates and deflection electrodes are utilized
in the balanced modulator circuitry. The
DSB signal produced in the 7360 tank cir-
cuit is passed through the 9 MHz filter at
which point one of the sidebands is remov-
ed. After amplification in the 6 AUG6 if am-
plifier, the 9 MHz SSB energy is applied to
the 7360 balanced mixer. 41 MHz energy
fed to the grid of the 7360 mixer 1S can-
celled out in its tank circuit. The 5 pF but-
terfly capacitor is brought to the front panel
as the “mixer tune’ control. CW operation
is provided through cathode keying of the
mixer stage and has proved to be quite satis-
factory.

The 12BY7 functions as a straight-
through class A amplifier whose plate circuit
trimmer appears on the front panel as the
“driver tune’” control. Link coupling to the
grid of the 2E26 is used to further attenuate
any undesired feedthrough. Neutralization
of the 12BY7 was not found necessary be-
cause of careful shielding across the tube
socket below the chassis. With suitable pin
connection changes, a 6CL6 would serve as a
good substitute for the 12BY7. The 2E26
final operates in class ABj in a conventional

ponents. circuit employing capacitive neutralization.
SMHz 50.1 MHz
A A
r A A
A a6l ]

XTAL OSC S MH 6AUG » 128Y7 - 2E26
BALANCED - |:|]_TEIH = ILF AMP L. E"'!;“LI';ECEED DRIVER RF AMP
MODULATOR

12AXT euB

SrFEECH XTAL O5C
AMPLIFIER MULTI|PLIER

M| MHz
5 P s e Tl e C> INJECTION
|
|

eAUG
v X0

Fig. 1. Block diagram of the rf section. Single conversion path is illustrated.
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Fig. 2. Power supply and control circuitry. The controls, which are brought to the front panel, are

shown in boxes.

Power Supply And Control Circuits

The power supply (Fig. 2) may consist of
any common “TV” type transformer func-
tioning in a dual voltage arrangement; the
final’s plate voltage being provided by bridge
rectification, and the lower plate voltage by
full-wave rectification through two legs of
the bridge. Bias voltage for the final ampli-
fier is derived from a reverse-connected 6
volt filament transformer connected to the
used 5 volt filament winding of the power
transformer. Transmit operation is provided
by grounding of the floating side of the 6
volt dc relay. This may be accomplished
with a push-to-talk microphone or by an
auxiliary ‘‘transmit” switch. @ When not
transmitting, plate voltage is removed from
the 12BY7 to allow it to run cooler. The
2E26 bias is increased during standby by un-
grounding one end of the bias adjust po-
tentiometer.

Construction

Considerable thought went into the lay-
out of this transmitter. Since the compo-
nents are standard, builders may duplicate
the layout if they wish. As detailed in
Fig. 3, the 7360 sideband generator and the
12A X7 speech amplifier are located next to
the front panel. Consequently the three
controls and the jack associated with these
stages can be mounted directly on the front
panel without excessive lead length. The
main chassis was assembled from aluminum,

JUNE 1969

while the shielding was cut from thin brass
sheet. As illustrated in the photographs,
brass or copper partitions are placed across
the if amplifier, mixer and driver tube sock-
ets. All ground connections can be made
directly to these partitions eliminating the
need for ground lugs. Two of the partitions
also serve as mounting for the mixer and
driver tune controls. The 2E26 final is com-
pletely enclosed in a compartment at the
rear of the chassis. A suitable enclosure can

O

= o

| Do e

POWER
TRANSFORMER

CHOKE

r——l—-ﬂ-—-—-‘ﬂ -] —— -

CRYSTAL
FILTER

IJﬁg
I2AXT T360

!

:

a A I
METER [] U i {
FRONT PANEL
Fig. 3. Component layout viewed from

above. Dashed lines indicate partition place-
ment below chassis. The tab at each socket

indicates position of pin 1.
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GAUG
VXO-TRIPLER

+|50 REG

Fig. 4. Schematic diagram of the vxo trip-
ler.

L1-30T #34 closewound on %”
form.

L2—15T #28 closewound on %’ form. 2T
link of hookup wire.

X1—-HC6/U xtal (fundamental). A 13.715

mhz crystal covers approx. 50.100 to 50.145
mhz.

ceramic

often be salvaged from the high voltage
“cage” of older style TV receivers. Exten-
sions to the front panel for the mixer, driver
and final amplifier controls were made from
¥ inch brass tubing. Short lengths of tight-
fitting rubber tubing were used to couple the
extensions to the capacitor shafts.

There are two small subassemblies used in
the construction. The bridge rectifier diodes
are assembled on a phenolic board which is
bolted vertically underneath the chassis.
Small holes are drilled in the board; the leads
of adjacent diodes are placed through a hole,
bent over, clipped, and then soldered to-
gether. If desired, 270 K resistors and .002
disk ceramics may be paralleled with the di-
odes to give voltage equalization and tran-

sient protection. The components associ-

ated with the rf output meter are mounted
on a terminal strip which is bolted inside the
2E26 compartment near the antenna jack.
A shielded lead carries the rectified voltage
to the meter on the panel.

The 41.1 MHz injection is supplied by a
VXO assembly built on a small plate and
mounted above the main chassis. Certain of
the VXO components such as the crystal
socket and tuning capacitor are mounted Y%
to %2 inch from the plate to minimize capaci-
tance to ground.

The usual VHF wiring techniques must be
observed in order to produce stable TVI-free
operation.  All filament leads should be
shielded and .001 disk ceramics should be
placed from the hot filament lead to ground
at each tube socket. In the higher frequency
rf stages, lead length should be kept short.
Grounding should be done as directly as
possible and it is desirable to have only one
or two common ground points for each
stage. All plate voltage leads to the mixer,
driver, and final, are routed through the
main partition with feed-through capacitors.

Special Components

The 10.7 MHz if transformers used in the
6AU6 amplifier, are an older style of trans-
former using slug-tuned windings. They are
more easily adapted than the smaller “K-
Tran’ type. In T the primary winding was
removed and replaced with a 3 turn link.
The secondary of Tj is moved down to 9
MHz by the addition of a mica capacitor. In

T380 ISpf DIFFERENTIAL BAUE
SIDEBAND GENERATDR

CA.HEIEH
EALAH-CE

UEB LS8

CAPACITOR

S0K
2W
SPET 22K

SMHz IF AMP

M\
} hE T oos
g: 005 Dﬂl;’\ 400V
{1 I2AXT
SPEECH
895985 90‘:!5 AMPLIFIER
MHz MHz
342 CERAMIC RFC
il oumITE '

4TK

+250 +250

Fig. 6. Circuitry of 50 mhz exciter. Controls brought to the front panel are shown in boxes.
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.
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1000
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RFC
77 77 Ve id o
+ 250

) Y

L1—-26T #28 Closewound on %" form.

L2
®) 4| IMHz
577 QUTPUT

TO 7360

+250

Diagram for the oscillator tripler.

L2—15T #28 Closewound on %’ form. Link 2T of hookup wire.
X1—-FT243 surplus xtal. A 6.850 mhz crystal will give a spot frequency of 50.100 mhz.

a similar fashion the primary and secondary
of T are lowered in frequency.

Some will argue that L should be bifilar
wound. Both a conventional and bifilar
winding were tried and no significant differ-
ence in carrier suppression was noted. The
differential capacitor associated with L] was
constructed by taking a regular air trimmer,
setting its rotor at half mesh and after in-
serting cardboard wedges between the stator
plates, cutting through the stator with a fine
toothed hacksaw blade. Of course this ca-
pacitor is available as a regular item if you
can get your hands on one.

The 2E26 final is stabilized with capaci-
tive neutralization. Capacitor Cy should be
mica and will be in the 330 to 560 pF
range while Co is simply a stiff wire passed

MIXER
7360 TUNE 128Y7

MIXER DRIVER
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up through the chassis into the final ampli-
fier compartment and placed near the tube
plate.

Tuneup and Adjustment

[t is assumed that the constructor will
have checked all coils for approximate reso-
nance (with the tubes in their sockets inci-
dentally). Applying line voltage and setting
the function switch in the standby position
will place plate voltage on all stages up to
the 12BY7 driver. A VTVM with an rf
probe is almost mandatory for tuneup.
Place the rf probe at the 6 AU6 grid pin and
adjust the carrier balance control to secure a
reading. With the differential capacitor set
at center adjust L) and T for a peak read-
ing. The differential capacitor is then adjust-

DRIVER
TUNE

—_— - .

®SOME ADJUSTMENT OF THIS
RESISTOR VALUE WILL BE NECESSARY
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ed for a null. Set the ceramic trimmers
across the carrier oscillator crystals at mini-
mum setting and while switching from USB
and LSB positions check to see that the
VI'VM reading remains about the same.
This indicates that the crystals are centered
reasonably well on the filter curve. Proceed-
ing next to the 7360 mixer, place the probe
on pin 9 and adjust both windings of T9 for
a maximum reading. Then with 41.1 MHz
energy applied check pin 3 for a reading. It
should be about 1 volt with L3 adjusted to
resonance. The next step is to remove the
6AUG6 if tube to prevent 9 MHz energy from
reaching the 7360. With the probe at the
center-tap of L7 adjust the 5K 2w potentio-
meter for minimum 41.1 MHz feedthrough.

Apply voltage to the 12BY7 with a tem-
porary jumper and with the probe at pin 5
of the 2E26, peak L7 and L4 and adjust L3
by the ‘‘squeeze’”” method. Moving the
probe to the plate of the 2E26 adjust Cj
and/or C7 for minimum feedthrough of 50
MHz signal.

A fairly satisfactory alignment of the car-
rier oscillator crystals can be accomplished
as follows: with the rf probe at pin 9 of the
7360 mixer and with some carrier inserted
increase capacity across the 9.0015 MHz

22

crystal in order to move it down into the fil-
ter passband. Note the VI'VM reading and
then adjust the trimmer to yield a reading
approximately three-quarters of the “pass-
band’ reading. Set the 8.9985 MHz trimmer
to give a similar reading.

Afterthoughts

Some builders will wish to modify some
of the circuitry to fit their likings and their
junk boxes. One improvement would be a
four position function switch to allow for a
“manual” operate position. In the control
section, by use of the negative bias voltage
to disable the low-level rf stages one could
use a relay with fewer contacts. Further-
more, only one side of the ac line need be
opened for the switched 117 VAC.

The idea of tripling in the VXO tube was
suggested by W2ALL and has proved very
satisfactory. VXO shift was held to approxi-
mately 40 kHz to give maximum stability,
but with more series inductance coverage of
100 kHz should be possible with good sta-
bility.

Building the exciter consumed quite a
few hours of my spare time, but I enjoyed
it, and am looking forward to building a
transistorized version in the future.

...VE4RE

Top view of the & meter SSB exciter.

Bottom view of the construction of the 6-
meter rig.

Front panel showing all controls.
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antenna and you're on the air.
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The 432er, Solid State

This is a low-cost, all-solid state, A.M. rig
complete with superhet receiver, to explore
the possibilities of the entire 420 to 450 mhz
band, to use in a car, boat, camping, on moun-
tain tops. even the walk-up ones, and to have
fun with.

You cannot use it to talk to the lads with
narrow-band if sets clustered around 432
mhz, until you add the crystal controlled
oscillator-exciter later. The rf amplifier is
right there ready to have the crystal job
plugged into it, but for the moment it is a lot
easier and quicker to plug in a simple oscil-
lator. This is the famous MOPA (Master-
oscillator-power-amplifier). It takes a receiver
with a bandwidth of several tens of khz, like
the Gonset Communicator Three, to receive
an MOPA signal on the 420 to 450 mega-
cycle band, but just wait and see what you
do with rigs like these!

As soon as you do add the crystal part you
can talk to those sharp boys on 432. Then
if you plug in a narrow-band if (like 455 khz)
and a crystal-controlled local oscillator as
well, you will have the best. But, and it’s a
mighty big “BUT,” you will then have to use
some kind of a tunable if front end.

The 432’er solid state receiver

RF Stage. Like sticking your hand into a
basket of snakes! Now, I've built plenty of
six and two meter rf stages, with various
transistors, and they worked fine. But, up
around 432, things are different! I've made
up tube rf stages, as in 73 Magazine, 1963-
1964, oscillators galore, and assumed that the
small signal rf stage would be duck soup.
Nothing doing! As soon as I started to bring
up -the gain, using a tuned base input circuit,
and tuned collector output, oscillation! The
more | matched things, the more it oscillated.
The trouble with transistors today is they're
just too darn hot! Also, holding to the policy
here of never writing up anything not actual-
ly on the air at the shack, one and a half full

days went by on this item alone. The GE
“*Microtabs™ worked. So did the 918s, the

2n3600 RCA units were good, the KMC
2n2502s gave fine gain but oscillated more,
and the Fairchild MT1116 gave the greatest
gain. For $40, they ought to.
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William F. Hoisington, K1CLL
Far Over Farm
Peterborough, New Hampshire 03458

Neutralization was tried. No good so far.
Oh, I haven’t given up on that by any means.
It’s just another challenge (the story of my

life) to be taken up later.

| suspect the internal resistive feedback as
well as the capacitive feedback to be causing
the trouble. More later, I hope.

S0, to get on with the actual circuit that
does work well without oscillation, Fig. 1
shows the schematic. The input cable is
matched, not perfectly but good enough, by
Cl, which gets to be pretty large because
those base-emitter diodes have an amazingly
low impedance as you go up in the hundreds
of megahertz. I tried various kinds of strap
and capacitors for pi networks into the base.
Too susceptible to oscillation. Matched to the
cable, but untuned, does the job. That little
one K resistor from the base helps a lot also;
partly dc-wise, into the bias network.

Table 1 shows some comparison gains
with different transistors. An rf stage of this
kind has two main purposes. A) To set the
noise figure. B) To provide some gain and a

-2 +|2

R4 | 100

IS0
RS
Fd

i

LI

T

Fig. 1. RF stage 432 m.c.

Parts List

C1 = Ceramic Trimmer, 5-30 pf.
(C2 = Brass plate by-pass.
C3 = Johnson 9 plate, Type “M.”
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TRANSISTOR GAIN (TIMES)
MT 1116 350
KMC 2502 340
KMC 2502 420
918 240
918 25
MICROTAB 21
2N3600 240
Table 1. RF stage gains with different transistors.

lot of freedom from image, spurious, and har-
monic mixing. Not too many unwanted sig-
nals get past that half-inch copper strap!

Bear in mind that we are setting up here a
“Gonset Communicator’ type of rig, with a
complete receiver and transmitter, and that
you can expect to put in a real low-noise
stage in front later to “set’ the noise figure
at some better and impossible-sounding fig-
ure like 1.7 db, or thereabouts. This will help
you pull in that elusive guy you hear way
down in the noise some evenings.

Also, more power can be added to the
transmitter later. That takes a real stuffed
pocketbook though. I hope to be able to
help with this item later.

When you get past the base circuit, watch
the variable emitter resistor. If you're really
looking for good adjustment makeit variable.
I wound up with 100 ohms fixed which gives
a little under 10 ma of current. In any case,
you should provide a variable resistor for
tune-up first, because almost every solid state
device (trade name for transistor) varies from
one to another, even with units of the same
number and manufacturer.

For emitter by-pass, I used the old reliable
brass plate, nylon bolt, and thin fiberglass in-
sulation, about three mils thick. Keep the
emitter lead as short as possible. The final
length in this model was between one eighth
and three sixteenths of an inch.

The collector circuit is of the strap-line
type and not too critical, tapping the collec-
tor down on the strap is very beneficial as
to gain freedom from oscillation, raising the
Q, etc.

The circuit as shown in Fig. 1 shows main-
ly a large strap, and this is as it should be be-
cause the collector circuit is where the ampli-
fied power is to be found, and in this receiver
with just one rf stage, at least to start with,
we used a strap to get all the Q and filtering
possible.

Fig. 2 shows the rf input side view with the
input jack on the rear panel of the minibox.
Once again, I use ““phono-jacks’” because they
work. Use the ones with the ceramic insula-
tion. Or ““BNC” types if you like. A copper
clad base board is bolted to the bottom of the
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BUD MINIBOX
L=4" We2 |/4" D= |/2"

COPPER CLAD,
COPPER SIDE

COPPER STRAP ue il
L2 3/8° W= /2"
COLLECTOR ?
l EMITTER
- — | I

INSUT :
SOLDER X NUT
STRAF FASTENS
TO BASEBOARD END PIECE

FIBERGLAS TO
NYLON BOLT "“METAL BOLT

Fig. 2. Side view, rf stage.

minibox simply for convenience in soldering
grounds, efc.

Fig. 3 is a top view which I hope is nearly
self-explanatory. Fig. 4 likewise. C3 can be
used to fasten the copper clad end piece to
one end of the minibox.

Dimensions are shown in Fig. 3, adjusted
to fit into a minibox, making a complete self-
contained unit with input and output jacks.
As mentioned in the main preamble on the
432’er, a ““Rack and Panel” type of carrier is
used, but small in size, made of wood, with
aluminum paint sprayed on. It is very flex-

Ji

—MINIBOX

—COPPER CLAD

NYLON <]

METAL

T

Fig. 3. Top view rf stage, 432 m.c.

ible to use, as you can fix the units on shelves,
or use the sides like a rack.

It has a handle of dowel wood on top, an-
tenna on the side, lantern batteries with six
watts dc capability on the lowest shelf along
with the af and loudspeaker, af amplifier-
modulator next, then the transmitter, if near

GROUND DETAIL
c3

!

IM4"COPPER STRAP
(SOLDER FROM
C3 GROUND LUG
TO BASEBOARD)

Fig. 4. Ground detail.
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the top, and rf head on the top shelf. Every-
thing comes out at a moment’s notice for ad-
justment, change or repair, and the whole deal
has considerable ‘“‘growth possibilities built-
in’’ as they say on Madison Avenue. So you
can add an extreme low-noise rf stage, change
to or add a narrow-band if strip, etc, etc.
Don’t say I didn’t warn you!

Power supply for the rf stage is twelve
volts at ten milliamps or less, depending on
where you set the emitter resistor. It also
works well on one of those nine volt transis-
tor batteries. I intend to standardize on the
lantern-type batteries from now on. Union
Carbide rates theirs at half an ampere maxi-

Ji J2 J3
RF IN OSC.IN IFOUT
| ' !
S o i 5
S ce

¢
. l ooy bile
™ E3E -
T 2K cs

L Ol

%

Fig. 5. Schematic, mixer, 432 m.c.

Parts List

Cl = 3-30 trimmer.

C2 = Ceramic Trimmer (about 5 pf maximum)
(ARCO 400).

C3 = Johnson Type M, 9 plate.
C4 = Brass plate capacitor.
D1 = Good uhf diode.

mum, which is six watts of dc power, with
two of them at twelve volts, which is about
all you can easily carry up some of those
good DX mountains by hand.

There are some intriguing new small non-
spillable storage batteries out also, which will
go for more watts, later on. Twleve watts dc
seems to have good possibilities to me though.

Using a combination regenerative single
transistor in an oscillator-dipper-detector cir-
cuit, I have pulled in and identified all five
Massachusetts UHF TV stations between 500
and 600 mhz from here in Peterborough,
N.H., using just the tuned circuit on the bench
as an antenna. For security, tune up and
check the mixer circuit with just a dc meter
(see Fig. 10), and even then watch out. In
Melrose, Mass., the Malden TV station is
about 3 to 4 miles away and would move a
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meter from a single diode on the bench!
Don’t forget, those lads put out hundreds of
kilowatts ERP.

Connecting everything up, the meter went
off scale as soon as I hit 432 mhz with C1.
Things got even better as the minibox cover
was put on and the output went up a little.
A high Q fully enclosed signal circuit is nice,
because don’t forget, you're going to follow
it with a high gain if amplifier which will pull
in signals of less than a microvolt. And these
signals should be your new contact from ac-
ross the state, not from the TV station in
town. Those Bud Miniboxes are not perfect
of course. Some more self-tapping screws
around the edges will help to seal unwanted
rf out and cut down on noise that can be
caused by slight motion of an improperly
sealed cover.

With the dimensions given, 432 comes
close to the middle of the dial. Don’t forget,
we want to tune our whole band of 420 to
450. After all it’s still ours! Yet!

The six megacycle if output coil is next,
and a painless method of getting this induc-
tance right, which also serves to make up the
if coils, is detailed next. (Skip this if you're
sure you know how already). There are sev-
eral ways to do this but in any case the final
result is “‘on the air’’ so we’ll start that way
and arrive quicker.

The 432 mixer

There should be no problems here. We
already have a good strap line circuit that
tunes below 420 and over 450 mhz and fits
in a small minibox, so all we need after that
is an oscillator input, a good diode and diode
by-pass for 432, a tuned circuit for the if
output on six mhz, a diode bias resistor and
capacitor, and an output coupling and jack.
See how simple it is?

Fig. § shows the schematic and Fig. 6 the

e-BUD MINIBOX

COPPER CLAD
BASEBOARD

DIODE

' - Li=2 7/8"LONG
378 172" WIDE
HEIGHT ABOVE

L BASEBOARD~ |/4"

)

»-— e .

Fig. 6. Dimensions, Mixer, 432 m.c.
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LET DOW-KEY HELP SOLVE YOUR ANTENNA
SWITCHING PROBLEMS . . .

_ SPDT
~» REMOTE 115V ac
kg 60-262842
SP6ET
MANUAL SP6T
78-0604 REMOTE 115V ac
71-260401

SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C.

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level to 1 KW use.
The unit illustrated is equipped with a special high isolation connector (“G" type) at the normally closed or re-
ceive position. This “G" connector increases the isolation to greater than -100db at frequencies up to 500 Mhz,
although it reduces the power rating through this connector to 20 watts. This is also available with other type con-
nectors such as BNC, N, TNC,, T or solder terminals.

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or
simultaneous switching.

P o . ORDERING INFORMATION:
ik \ | b Contact your local electronics distributor or Dow-Key
_ 6 R . - COMPANY sales representative, or write direct to the factory.

2260 INDUSTRIAL LANE « BROOMFIELD, COLORADO B80O020
TELEPHONE AREA CODE 303/466-7303 . P. 0. BOX 348

—_— -

dimensions, which match the rf amplifier.

With luck the oscillator will go into the same 5
size box (it did) «ad we will have three small o e

matching boxes for the r/ nead.
I have shown a .c lead (temporary) from

Fig. 7. Coil test set-up.

the diode by-pass capacitor plate, C4 to J3, frequencies to produce. at times, a tremen-
because this allows a fine check on the 7/ 455 set of nuisance signals.

mixer section. A moduvlated 432 iest oscil- Fig. 7 (coil test set-up) shows how to do it
¥atﬂr IS ft:d‘thrm_ugh a coax cable to the input in a real painless fashion. Connect your sig-
jack and rf tuning and dc voltage out of the nal generator (the $30 Lafayette job is fine)
diode, with Minibox cover on and ofi. This Fhro ol rf cable to L2, solder coil leads
is important because of oscillator harmonic ‘o tes;terminalsTl and T2. connect a “‘diode
mixing. This little devil has ruined many an plank” (Fig. 8 —you must have one of those!)
otherwise fine home-brew project, so you’d a microammeter, and go. I found 35 turns of
better be aware of it. It shows up most, on No. 34 enamel. on about 3/8 diameter coil
six and two meters, when you start tuning up form to do the trick. with an 8/32 threaded
converters on the bench. That’s partly what powdered iron slug inserted for tuning. With
all the thousand screen rooms throughout the 100 pf across the coil it tunes from 7.5 to
USA are for! Your mixer is there on the 4.5 mhz reaching the desired 6 mhz with the

bench, no shielding (yet) and FM, VHF TV, slug about half way in. You can have lots of
and UHF TV all come boiling in. You're fun checking coils, Q, and slugs this way but,
probably using a high gain if, most likely 455 get on with the 432’er!

khz. sharp, (doesn’t like FM!) and of course,

what with many oscillator harmonics and g el 3 g
many TV and FM stations, you've had it! m é _T_
Harmonic mixing has been used, and describ- i
ed in the good old RCA 1500 page “Bible™ e 1\ -
on how to build receivers. The many harmon- = -

ics simply act like local oscillators on higher Fig. 8. "Diode plank.”
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Fig. 9 shows the mixer output circuit de-
tails. with two small standoff terminals hold-
ing the coil wires and C2. L3 is three turns
of insulated No. 24 or 26 wound around the
cold end of L2, and waxed in place with coil
wax. Don't forget, all these special compon-
ents you may not have on hand may be ob-
tained in kit form (see end of article).

L L ] F DUT

DIODE DIODE
BYPASS e -

Q *
NYLON
c2

100

Fig. 9. Mixer output circuit details.

Have just finished assembling the mixer
output circuit in the minibox and it may be
tough for older eyes and fingers. But if I can
do it, you should be able to also: being 64
myself right now. Of course, I've done this
sort of work for many years (about 45!) and
have two sets of eyeglasses, one about one
and a half times magnification, the other a-
bout two times, for those really tight little
Spots.

Testing the mixer into a tuned if circuit
without amplification is not an absolute ne-
cessity but sure helps as a check on the mixer
conversion efficiency and getting good tuning
out of the output coil. When you have a
high-powered if running with avc it is some-
times hard to notice small differences in gain
or selectivity, which can all add up, or down.,
together on those weak signals to come. With
only a 6 mhz circuit and diode after the mix-
¢r. you have to get everything right such as
the rf input. the 432 megacycle tuned circuit,
the diode, its bypass, the 6 mhz diode output
coil, and its output coupling. Fig. 10 shows
a4 test circuit good for this sort of work, with
both de¢ and af outputs. Simple as ABC, use-
ful as a pocket in a shirt and yet you still have
to build 1t or buy a grid-dipper. If you're
really going in for home-brewing, you'll need
a whole slew of these covering all frequencies!

FROM LI L2 oI

= f‘h B o
| #

> &+ & F'S

Fig. 10. Tuned diode detector with d.c. and
af
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When the mixer was set up, a local oscil-
lator and a signal generator plugged in, the
if plugged “out,” conversion to 6 mhz was
soon obtained through the diode. and all cir-
cuits were peaked up. I also tried my big re-
ceiver on it and picked up the crystal con-
trolled signal generator from way out in the
field, but the non-crystal controlled L.O. was
of course too jumpy for this type of opera-
tion. Check back in the first section for this
item just in case you don't remember about
narrow-band receivers as if’s for tunable local
oscillators on UHF.

RF local oscillator

I could breeze through this at top speed,
but always there are new listeners, (there’d
better be!) so skip parts you already know.
After completing the assembly and tune-up
I've changed my opinion. Don’t skip it! With
thoughts in mind of later ganging the three
units (rf amplifier, mixer, and oscillator) this
unit was made with the same baseboard,
strap, and type M capacitor. Instead of the
emitter being grounded as in the rf stage, the
base is grounded putting it out of phase with
the collector. This automatically makes it an
oscillator except In certain extreme cases.

3300
=12 +12
0SC
2200 ISK 'DU%'PUT

&
H
llz

S < o
BYPASS @ S

P Y
e

A

Fig. 11A. Oscillator schematic.

See Fig. 11 (schematic) and Fig. 11B (dimen-
stons). Among the things you want in a tun-
able rf local oscillator are stability and free-
dom from pulling. that is, as much as you can
get...So, run a fair amount of power and de-
couple as much as possible into the mixer.
Above all, have a good oscillator. This one
worked immediately and why not? Anyone
can build an oscillator, can’t he? (Sometimes
I can't myself. See later). I took two plates
off the nine plate Johnson type “M" capaci-
tor to put 432 in the middle of the dial,
checked out the total emitter resistor needed,
with an outboard pot.. and that’s it. Except,
there were some nasty little spurious signals
tuning faster than “‘regular™ signals. These
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Fig. 11B. Oscillator dimensions.

little hitchhikers come in without an antenna
too, which is real bad. Remembering the old
days of a high grid leak (never mind what that
was, just read on!) the base resistor was cut
down a little, from 2,000 ohms to about
1,800 ohms, and the spurious vanished. |
later changed the cable and coupling to the
mixer and put back the 2,000 ohm resistor.
In case you get this type of spurious (there
are others) that base resistor is the first place

to check.
The 6 mhz if amplifier

There is nothing too special about this
unit, other than considerations of bandwidth,
image, gain, freedom from oscillation, repro-
ducability (to allow any amateur to build
one), why you can’t use a well-known if strip
using 455 khz for under $§5, proper avc, good
af out, 6 mhz output tap for a low-frequency
converter and narrow-band if, and, last but

by no means least, low cost.
Going through the listed considerations in

order we have: A) Bandwidth. I picked 6
mhz for the if frequency, giving a bandwidth
of some 200 khz. I did this mainly because
of my fondness for the way my good old
Gonset Three acted, but it works out about
right. If the bandwidth was any less, you'd
have to use crystal control, if it was much
more you’d begin to lose signals in the in-
creased noise of the if. Of course, there are
other ways to get bandwidth, like swamping
resistors on the tuned circuits, etc., but this
requires more stages for equal over-all gain.
And, if you’re going to run a narrow-band if
after this one, you will not need more stages
but less, at 6 mhz. You can see right now
that even a ‘“simple” if can get involved.
We’'ll try and keep it short.

B) Image. At 6 mhz the image is 12 mhz
away, and with two tuned circuits of half
inch copper it may be enough. (It was.)
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GOING MOBILE
THIS SUMMER ?

Before you buy, why not investi-
gate the low, low price of the fin-
est transceivers at Dymond Elec-
tronics.

Dymond Electronics keeps a com-
plete inventory of all the major
brands ready for immediate pre-

paid shipment anywhere in the
USA.

Your trade is worth more at
Dymonds. All inquiries answered
promptly.

In Stock for Immediate Delivery

e Collins e Yaesu

e Galaxy ® Linear Systems

e Swan e (Clegg

e Drake ® Vibroplex

l...mHalmmarlunl:I ® Hygain

e Gonset ® Mosley

e Hallicrafters ® Cush-Craft

e BTI ® Regency
Ameco e Astatic

Alfred G. Roach
WeéJUK

515 BLACKSTONE

FRESNO, CALIFORNIA 93701
Operated by Hams for Hams
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C) Gain. Three stages should carry us well
into the noise region which is all the gain you
need for this set. It did. D) Freedom from
oscillation. Neutralization was not needed,
but shielding was used. Small copper clad
“walls” were installed close to the base lead
of each stage, with a 3/8” hole for the base
lead to go through, and this did the trick.

E) Reproducibility. This is achieved by
making up coils that are easy to copy, giving
detailed descriptions of how to build and test
them, and laying out all components for easy
checking and changing if needed.

F) You can’t use a narrow-band 455 khz
if strip with this receiver because it uses a
tuned oscillator from 426 to 456 mhz, which
cannot be stable enough (and low cost as
well) to convert UHF signals into a low fre-
quency, 10 khz bandwidth if. Later on, if
you use a crystal-controlled oscillator you
can. Again, this rig is planned to be easy to
build, flexible for change and improvement,
to be used along with a simple MOPA trans-
mitter, to have fun with, mobile, hand-car-
ried, for work across town, and who knows
how far when you get two of them running.
It’s up to you if you add the crystal control,
both in the receiver and in the transmitter.
They will be described later. Don’t forget
that with crystal control in the receiver you
will have to tune something else! And, if
that something is an ac operated communica-
tion receiver, how are you going to carry it
all around those mountain tops? Just a re-
minder.

G) AVC. This isn’t too hard but there is a
combination which has to be just right, so
that the base bias does not put the diode de-
tector into the wrong dc condition. All sorts
of additional circuits can be used but this is
planned to be an easy rig. So just wire it up
as shown, it works well and so does the S me-
ter which can be a simple one milliamp meter
shunted down a little to read the second
stage emitter current at nearly full scale. It
works backwards but who cares. You can
peak up beam directions and rf stages with it
fine. H) Good audio output. This is the
easiest. Just use a good diode with the right
value of resistor and capacitor, plus almost
any of the little Lafayette af amplifiers. J)
The 6 mhz output is even easier. Just a link
around the last stage inductor out to a jack,
to be used later (perhaps) with a second mix-
er and narrow if. K) Low cost. If you already
have a flock of VHF transistors that work at

least at 6 mhz, some small coil forms and
slugs, input and output connectors, a plank
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or two of copper-clad, a few capacitors and
resistors, that’sit. It won’t cost you anything

then, except maybe some of your days, and
some cerebration.

Building and testing as you go

Fig. 12 shows the first if stage. It has lots
of gain. With an antenna plugged into it, it
pulls in London, etc., on the 6 mhz “short
wave band.” You can use almost any coil

form you want because six megs is not criti-
cal but you must be sure it is tuned right. I

-l20-

[¥

Fig. 12. First if stage, 6 m.c.

Parts List

L1 = 2 pi, 20 turns each, no. 30, with 6/32
threaded core.

L2 = 3 turns wound on center of L1.

N = neutralization not used. (Might be need-
ed with other transistors.)

found the gain of the first stage to be up near
40 db with almost any of the good VHF tran-
sistors like 2n1726 and so on. It showed no
sign of needing neutralization as yet so that
part of the circuit is put in as a dotted line.
Coil forms can be fixed iron core with leads
and a ceramic trimmer, which will take a lit-
tle more space; commercially available ceram-
ic forms with movable iron core; very low cost
phenolic tubing which is supposed to thread
itself when you insert the core (it doesn’t
always do this too well so I tap them out
first); or real microminiature ones.

Fig. 13 shows the second stage which
worked just as well and also showed no need
for neutralizing. I'm beginning to get just a
little suspicious of this! Too much of a good
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Fig. 13. Second if stage.
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thing. The base input circuit is from L2 in-
stead of through a capacitor. Same collector
coil and circuit as the first stage.

For the third stage and diode see Fig. 14.
Everything still going fine, with the collector
coil having a larger secondary winding to the
diode with ten turns instead of only three for
a base input. The number of turns on this
winding which feeds the diode detector and
avc even though not critical, should be adjus-
ted for best avc action and audio output. As
mentioned before, you can play around with
all kinds of separate avc diodes, avc ampli-
fiers, S meter stages, etc., but let’s try and
keep this rig as straightforward as possible.
With a two pi winding, tuned with a 6/32
threaded iron core and about 100 pf capaci-
tor, as shown in Fig. 14, it works fine.

=120

* . 4

12K 22K —'\ﬂ‘r—l\'

S R - —

LI §

2ND

e 0 TURNS
02 of
FArBL, s et i,
“AVC LINE TO 2ND STAGE BASE RETURN
Fig. 14. Third stage, if, 6 m.c.
AVC

Pay attention to this item. Several little

rules to watch. Do not put avc on the last if

stage. Let it run full gain into the diode to
give plenty of avc voltage. Choose a proper
balance between the diode resistor R6, the
avc line series resistor R6, and the bias volt-
age resistor R7. If you put too much dc volt-

age on the diode through the avc line the af

will be distorted on low signals. If you put
too much R (R6) in series with the avc line
you won’t get enough avc action. You could
put a lot more avc action into the circuit like
they do in car radios, with avc on the rf, the
mixer, and almost everywhere, in order to
help matters when you drive past those
crowds of AM towers on the New Jersey
flats, but you don’t need that here.

With all the above details you should have
a good if strip by now.
AF

This will be real short. Lafayette has a
selection of transistor af amplifiers which
work fine. You can get up to three watts,
which is better for mobile work if you have
that in mind. Get several because you'll need
another one for the modulator, unless you
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500-Watt

new NRCI

You can’t buy a more potent package than the

NCX-500 transceiver. This versatile

5-bander is packed with the performance extras
that give you the sharpest signal on the band,
plus an enviable collection of QSL’'s. Check it out!

500-Watt PEP input on SSB, grid-block keying
on CW and compatible AM operation.

Receive vernier, with tuning range greater

than == 3kHz.
Rugged heavy-duty 6LQ6's.

Crystal-controlled pre-mixing with single VFO
for effective frequency stability, plus identical
calibration rate on all bands.

Crystal lattice filter for high sideband suppres-
sion on transmit, and rejection of adjacent-
channel QRM on receive . . . plus solid-state
balanced modulator for “‘set-and-forget’’ carrier

suppression.

® Universal mobile mount included.

AC-500 power supply available. Great things are
happening at NRCI.

Wil
L

AMATEUR NET PRICE: $425.00

For complete details and specifications, write:

NATIONAL RADIO COMPANY, INC.

37 Washington St., Melrose, Mass. 02176
Telephone: (617) 662-7700 TWX: 617-665-5032

NRCI

international Marketing through:
Ad. Auriema, Inc. B5 Broad Street, New York, New York

© 1969, National Radio Company, Inc.
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want to do a lot of switching between micro-
phone and speaker, etc. You can even get
three, one for the modulation checker when
tuning up the transmitter. Once you use this
trick, with a diode and padded earphones,
plenty of af gain to keep your voice from get-
ting to your ears through the air you’ll never
be without it. You can hear every bit of
hum, distortion, etc. that can creep in., and,
if everything is correct, your own voice com-
ing to you through the mic, transmitter, and
antenna just as it sounds to the lad on the
other end of the QSO. With the exception
of unwanted FM, if any. That is another
story.

Assembly

When you finish these receiver units you
will have the receiver half of a nice portable
rig. 1 have found a simple carrying rack of
plywood, with as many shelves as you need,

and a dowel handle on top, sprayed with al-
uminum paint, to be very useful. The recei-

ver is really very simple, just a standard super-
het. It helps though to know you can plug in
a crystal controlled oscillator chain and nar-
row band if, check the mixer without the
rf stage, build more rf stages and add or sub-
stitute them as desired.

Leave shelf room for a modulator, trans-
mitter, and possibly *“‘high power” addition.
Two watts? Five watts? Who knows what
the future, along with a little more hard work
(and $) on your part, will bring you? Mount
the speaker in a little box, removable, so you
can place it off the rack. Audio feedback gets
to the tuner through the rack itself. Or you

could use foam rubber mounting to handle
that matter.

Final tune up

This can be troublesome. It was here.
Quite a few cables to make up, but worth it

in flexibility. 1) Antenna to rf. 2)rf to mix-
er. 3) Oscillator to mixer. 4) Mixer to if.
5) Mixer to af. I put two lantern batteries
on the bottom shelf for a total of twelve volts,
with the af amplifier in front; the if on the
next shelf, and the rf head on the top shelf.
A new and taller rack will be made up for the
transmitter units later.

Checking back through the circuits you
will notice cable matching input capacitors
going to almost every base. Some judicious
testing of cable lengths can help, because, un-
less you have a slotted line and do a real pro-
fessional job on the SWR like when someone
else is paying you for those extra days, be
happy with a few standing waves.
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A simple test signal unit with two tripler
stages from a 48 mhz crystal, to 144 and then
to 432, was used as a test oscillator with a
nine volt transistor battery, a dipole, and a
modulator, and placed about 100 feet away.
Works fine but sure swamps the S meter.
Then came a little glop of trouble. After all
my warnings about frequency checking on
multiplier frequencies, it happened to me
right on my own bench. I tuned up the com-
plete receiver, found the test signal generator
on the dial, and proceeded to test the rf, mix-
er, and oscillator stages, using the full gain
of the if. Nothing worked right, and no won-
der, I had inadvertently tuned in one of the
higher harmonics of the test oscillator over
500 mhz, right alongside of one of the Massa-
chusetts UHF TV stations, and then, to make
matters really sticky I had, also by mistake,
peaked up the test oscillator near 525 mhz
too!

On checking with an old but calibrated
coax mixer, everything seemed to be over
500 megs. Which it was! Just part of the
game of course, so, as I keep saying, check
that frequency.

‘As soon as everything was put back near
432 the new job showed up as having real
pulling in power. The rf and mixer peak up
nicely, and the oscillator is quite stable.

With the front end as described in the text
and figures, it is quite easy to get too much
oscillator voltage into the mixer. Oscillator
harmonics will then show up as CW signals,
but tuning much faster on the dial, because
when you move a megacycle at 432 the har-
mornic may move two or three. Reducing
coupling into the mixer by either the capaci-
tor or the oscillator link, or both, cures this.
You don’t need that much signal for a local
oscillator.

Listening in a little

If you hear a strange humming noise,
going up and down in volume, tuning very
broadly, near 420, and again maybe near 500
mhz, shut off the rig, go outside the house,
and listen for a big plane. It’s one of those
altimeters!

This was just an indoor antenna test be-
fore putting up the big beam outside. Also
heard were the Mass. TV station on 425
mhz and a very loud pulse signal on about
430. It will be very interesting to see just
how far two rigs like this will be able to
maintain QSO’s.

All I need now is that matching transmit-
ter.

e T CLL.
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NEW Heathkit SB-500

e Provides complete 2-meter capability for SB-101,
SB-110A, HW-100 and the SB-301 /401 combination
e USB, LSB & CW operation e 144 to 148 MHz
coverage ¢ 130 watts PEP input ... 50 watts PEP
output e Highly sensitive receiver e Fast, easy tuning
® No cable switching ® Handsome SB-Series styling

Now, in answer to many requests, Heath has a fast,
low cost way to put you on two meters . . . without
having to buy a whole new rig. If you own an SB-101,
SB-110A, HW-100 or the SB-301/401 combo, you're
almost there. Here are the details on how to get on
#2"” — the SB-500 way.

Here’s How It Works. In the receive mode, the SB-500
takes an incoming 2-meter signal and heterodynes it
to either 6 or 10 meters, where the low band gear
handles it in the usual way, On transmit, a 28 or 50
MHz driver output is heterodyned to 2-meters, ampli-
fied and coupled to the output.

Here’s What It Delivers. When used with any of the
gear above, the SB-500 2-Meter Transverter gives you
complete 2-meter SSB or CW transceive operation
from 144 to 148 MHz, A pair of inexpensive 6146’s
in a push-pull AB1 circuit deliver a husky 50 watts
output into a 50 ohm nonreactive load. Final plate
voltages are derived from the driving unit, but all
other operating voltages come from a built-in power
supply — no extra supply to buy. Receiver sensitivity
is 0.2uV fora 10 dB S-+N/N ratio...that means solid
copy QSO’s. A front panel on-off switch places the
SB-500 into operation or allows the low band gear to
operate straight through to an antenna or drive a
linear . . . a combination of complete rear apron jacks
and internal relay switching eliminates troublesome
cable changing. Reliable relay-controlled T/R switch-
ing too. Tuning is fast and easy, and a built-in meter

2-Meter Transverter

monitors either final plate current or relative power.
ALC voltage 1s supplied to the driver to aid in pre-
venting over-driving and distorted signals. A built-in
I MHz crystal calibrator is also included.

Solid, Stable Construction. The sensitive receiver and
oscillator go together on well planned circuit boards.
To insure stability and make adjustment more exact,
the transmitter and power supply components are
ruggedly chassis mounted. The SB-500 comes com-
plete with all interconnecting cables too. Start en-
joying the QRM-free world of 2-meters today ...
with the new Heathkit SB-500 ... another hot one
from the hams at Heath.

Kit SB-500, 19 IbS.. .. eoi s siccicnidiye - D179.95"

5B-500 SPECIFICATIONS — RECEIVER: Sensitivity: 0.2 micro-
volt for 10 dB signal-plus-noise to noise rafio for SSB operation.
Spurious Response: All ore below 0.1 microvolt equivalent signal
input, except ot 145.310 MHz (50 MHz IF only). Antenna Input
Impedance: 50 ochm unbalanced. TRANSMITTER: DC Power Input:
130 watts PEP. Power Output: 50 woatts (5097 duty cycle). Output
Impedance: 50 ohm with less than 2:1 SWR. GENERAL: Frequency
Range: Any 2 MHz segment between 144 & 148 MHz inte 50 MHz or
28 MHz tuned IF. Mode of Operation: S5B or CW only. Power
Requirements: (1) 120/240 VAC, 50/60 Hz at 82 walts (internal).
(2) 700 to 800 VDC at 200 mA (from driving unit). Fuse: 34 ampere
slow-blow for 120 VAC (formerly 3AG); 1% ampere slow-blow for
240 VAC. Front Panel Controls: Meter-calibrate switch, final tuning,
off-on (function) switch, preselector, final loading, driver tuning.
Chassis Controls: Relative power adjust & bias adjust. Rear Apron
Connectors: RF output, ALC, linear relay, relay, drive, power plug,
low f receiver, low f antenna, fuseholder, Tube Complement: 6CB6
transmitter mixer, 6CB6 crystal calibrator, 6D54 receiver RF amplifier,
6D54 receiver mixer, 12GN7 transmitter RF amplifier, (2) 6146 final
amplifiers, (types 6146A or 61468 may be directly substituted), 7059
heterodyne oscillator-amplifier, 8156 RF driver, 0A2 voltage requ-
lator. Diode Complement: 5 silicon dicdes, 750 mA, 500 PIV; 3 in
power supply, 2 in ALC. 1 Germanium diode, IN191: REL PWR.
Cabinet Dimensions: 124" W x 6%¢" H x 13" D. Overall Dimen-
sions: 12}4" W x 7-15/16" H x 14" D including knobs and feet.
Net Weight: 1415 |bs.

r__——__ ________
= . HEATH COMPANY, Dept. 11-6
e B FREE Gg I Benton Harbor, M