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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
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..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

JUNE 1969

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

10 73 MAGAZINE




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!<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>