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I have avoided the subject of incentive
licensing, partly because I was too cowardly
to rock the boat, but mainly to give myself
time to sort out my own thinking on the
subject.

Being firmly convinced that some portion
of each person's day (ham radio or not )
should be devoted to a learning process,
I can find little to argue in the final act as
it was passed. It will certainly do us no
harm to increase our technical ability. I
seriously doubt that it will have any major
effect on operating tactics or improvement of
the conditions of the bands as they now
exist, however. For example, one does not
have to be an automobile mechanic to be
an excellent driver. Nor does FAA require
that a pilot be an airplane mechanic before
he can be qualified to fly. I know many "ap
pliance operators" who are superb amateur
operators , and many skilled electronic engi
neers who cannot zero a frequency ade
quately, although they can keep their own
and other's rigs in good running condition.
What the long term effect on operating tech
niques will be remains to be seen.

To me. and I'm sure to most of us. the
tenn incentive means working harder to
achieve more privileges. This is like the man
who is hired for a job at $150 per week and
has the opportunity to work harder to make
$200 per week. He has the option of stay
ing where he is and keeping his $150 if he
so desires. However. with incentive licensing
as it now exists, we have the situation of the
man who has been making $200 per week
for many years suddenly being cut to $150
per week and now has the "incentive?" to
work harder to get back to the previous
status. .

Then, let's look at the "grandfather clause"
for the Advanced class holders. In 1965, in
a proposed. amendment to Amateur Radio
Service Rules (March 31, 1966 ) , the FCC
officially stated, 'There no longer exists any
valid distinction between the Advanced and
General Class as to the difficulty of the ex
amination." However, the holder of the Ad
vanced Class license now gets additional

frequencies under the new regulations. al·
though he may not have taken an examina
tion in 40 years. There is always the argu
ment that these people have learned theory
through practice in building and maintain
ing equipment throughout the years. While
this may be true. in many cases, it cannot
hold for all the old timers any more than
saying that none of the General Class holders
has done any building simply because com
mercial equipment has been available to
them.

But let us defer to age, and accept this
gesture. There still rem ains. within the Ad
vanced grandfathering, one inequity. Let's
cite two hypothetical amateurs . Ham "Au
was licensed 40 years ago with what was
then called a standard Amateur Radio Sta
tion License. A few years later he took a
new exam and received. what was caned an
Amateur Extra First Class License. Came
the thirties with the depression, and for
financial reasons he was unable to indulge
in the luxury of a hohhy. He was too busy
scrounging a living for his family to be on
the air. Knowing he would be inactive. he
let his license lapse. For a variety of reasons,
he was unable to return to amateur radio
until 1953. At that time there was no longer
any Advanced Class license, so he took the
General exam and returned to the air.

Meantime, ham "B" was licensed at the
same time and took the same original two
exams. He was also inactive for the same
period of time, but kept renewing his license
throughout the years. Although "B" has not
taken any exam since 1928, he holds the
Advanced license with all the additional
privileges, while "A", who has taken an ad
ditional modem examination which, by the
FCC's own admission, eliminates any differ
ence between the two classes, has a General.

I would like to suggest that the FCC give
serious consideration to allowing one who
once held an Advanced Class license which
expired, and who has taken the General
exam in recent years, to he granted the Ad
vanced license with an the benefits which go
along with it. . . . WIEMV

2 73 MAGAZINE



See your
distributor or
wri te for
new catalog

NEW TRONICS / 3455 Vega Avenue
- I , corp. Cleveland. Ohio 44113
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PHONE WITH ONE TUNING ADJUSTMENT!

10-15 - 2 0 - 4 0 METERS
Only from H USTLER will you receive the
mechanical and electrical performance you want
in a 4 Band Trap Vertical. Make the com
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• Lowest SWR and Widest Band width!
• Outstanding mechanical construction!
• Heavy gauge heat treated aluminum!
• Stainless and cad imum plated steel parts!
• Base impedance nomina l 52 ohms!
• WHOLE BAND OPERATION WIT HOUT

READJUSTM ENT!
• FOR 75·80 METER OPERATION ADD HUSTLER MOBILE RM 75
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de W2NSD

19~23 JamolcCl AYe. Dept. H Hollis , N.Y. 1142]

Celebrate Ohio Amateur Radio Week af

never say die

If the UFO's are, as many believe, space
craft visiting our planet, can you think of
a more important event of our times? For
tunately for us the problems facing UFO
investigators can be solved by amateur
radio. One single amateur, providing leader
ship at this time, might do more for the
human race than a president or king.

A number of good UFO books have been
published recently and those of you who
have digested them probably feel about as
I do . The mere fact of thousands of identical
reports from all over the world by people
who could not possibly have cooked up
these things previously indicates the truth
of the reports. The credibility gap being
what it is these days, the poo-pooing of
UFO's by our government is also a strong
endorsement of their existance. Something
is there and we should be doing everything
in our power to find out more about it.

Those of you who are familiar with the
developing story of the UFO's realize that
so far the government investigations of sight
Ings have always been for the purpose of
proving them non-existant. So far there has
not been one single government attempt to
scientifically investigate the UFO phenom
enon. If instead of sending out an occasional
investigator to talk with someone who has
reported a sighting they would organize a
team or two of scientists and rush them to
the area of a sigh ting with the idea of taking
pictures of the UFO's while they are still
there and checking for radiation, magnetic
variations, electrostatic fields, etc., we might
start to learn someth ing about them .

The obvious problem here is to set up a
network which will enable scientific teams to
know immediately where a UFO has been
spo tted and where it is heading. Frankly
I can't think of anything other than amateur
radi o that could fill the bill. You need some
thing that is ubiquitous, reaching into every
community. Telephones do this, but imagine
the cost and complexity of trying to set up
a national network of phones for instant
communicat ions! Thousands of amateurs can
all listen on one frequency and hear any

( Turn t o page 84)

Can Amateur Radio Help
Solve the UFO Problem?
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tho DAYTON HAMVENTION
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DAYTON HAMVENTlON , BOX 44, DAYTON. OHIO 4S4Ql

Priced f r om only $14.95 to $49.95

Many new models available from .45 MHz.
to 450 MHz. Some with dual gate MOSFET
R. F . st ages and mixers. Cryst al-cont rolled
oscillators , full wave UHF diodes for
transistor protection and many more desir
able features. Send for your free convert
er cat alog. Vanguard Labs., 196-23
Jamaica Ave., Hollis, N.Y. 11423.

THE OAYTON AMATEUR
RAOIO ASSOCIATION

Saturday, April 27 ,1968

17'HANNUAL DAYTON
HAMVENTION

WAMPLER ARENA CENTER

DAYTON, OHIO

NEW! IMPROVED!
SOLID STATE

FREQUENCY CONVERTERS
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R. o. Gibson waTYY
7700 C ubbeqe Rd.
Westerville, Ohio 43081

The Vidicon Minicamera

The availability of low-cost high-quality
semi-conductors has permitted the design and
construction of a small, efficient, stab le
CCTV vidicon type camera at moderate cost.

The camera to be described has been
used primarily for ATV, however, many
other uses suggest themselves. Since this
camera requires only 12 volts, it can be
used in mobile or remote work where no
115 V 60 H z power is available. This unit
features field effect tran sistor irnput for low
noise video, unijunction sweep oscillators
for reliability and simplicity, sync inputs,
6 MHz band-width, built-in mechanical fo
cus, and low input power requirements. The
total power input is only 3 watts!

To aid in construction and operation of
the camera, and to get an idea what makes
it work, we will delve lightly into the cir
cuit opera tion within the camera.

Circuit Description

Video amplifiers

The vidicon target current fluctuations,
which comprise the video signal, are im
pressed across R I , which serves as the
vidicon load . Since the gate circuit of Q I
is a very high impedance network, the gate
receives a relatively high voltage signal
(approximately 200 mY). Q 1 is connected
as a source follower, which provides low
impedance drive for the base of Q 2.

Due to the stray capacitance associated
with the target of V 1 and input to Q 1,
the video response will start to fall off
around 15 KHz and continue to drop at
an rc rate (6 dB/ octave). Q 2 has a
frequency response which is complimentary
to the input response, thereby giving flat
over-all video response. This is accomplished
by controlled emitter degeneration at low
Frequencies. C 3 sets the breakpoint of the
peaking stage (Q 2).

6

Q 3 is an emitter follower, which pre
vents the output stages from loading the
peaking stage. R 6 adjusts overall video
gain. Q 4 is the keyed clamp. When Q 4
receives a pulse from the vidicon blanking
circuit, Q 4 conducts, clamping the input
of Q 5 to a level determined primarily
by the setting of R 27. R 27 therefore
cont rols the blanking level.

Q 5, Q 6, and Q 7 comprise an output
feedback amplifier with a gain of approxi
mately 35 and low output impedance to
drive the 75 ohm video line.

Vertica l defl ection

The vertical sweep system utilizes a uni
junction transistor Q 8, as the frequency
generator. This type of device is very use
ful as a relaxation oscillator due to the
fact that when the emitter voltage rises
to a fixed percentage of the voltage be
tween the two bases, the unit will suddenly
cond uct. All that is necessary to construct
a relaxation oscillator is to provide an rc
charging circuit for the emitter. In our cam
era, this circuit consists of R 14, R 15, CI I
and C 12.

C 11 and C 12 charge toward the supply

The completed camera

73 MAGAZINE
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voltage and when the unijunction firing
voltage is reached, the unijunction con
ducts, discharging the capacitors. This gen
era tes a sawtooth at the emitter, a positive
pulse at B 1, and a negative pulse at B 2.
As we will see later, these waveforms will
be very useful throughout the camera.

R 14 controls the charging current to
the oscillator capacitors and therefore con
trols the frequency.

The saw waveform from Q 8 emitter is
coupled to the base of Q 9, which ampli
fies and inverts the signal. A portion of the
signal is taken from the emitter of Q 9
and fed back to the oscillator through the
linearity pot. R 16, for improved vertical
linearity. R 21 controls the gain of this
stage and so controls vertical size.

The collector of Q 9 is direct coupled
to emitter follower Q 10. which provides
low impedance drive to the vertical deflec
tion coils through a network consisting of
C 14 and R 25.

Horizontal deflection

The horizontal deflection chain starts
with an oscillator similar to the vertical
oscillator, with R 28 , R 29, and C 15 as
the frequency determining elements. R 28
controls horizontal frequency in the same
way as R 14 controls vertical frequency. The
positive pulse appearing at B I of Q 13

is direct coupled to pulse amplifier Q 14.
The inverted pulse is then capacitively
coupled to the horizontal deflection ampli
fier, Q 15.

Due to the predominance of inductive
reactance in the horizontal deflection coils
at the line rate, the waveform supplied to
the yoke must be a pulse of voltage to
obtain a sawtooth of current in the yoke.
This is why the horizontal deflection chain
is a pulse type amplifier.

When Q 15 is turned off by the pulse
fro m Q 14, the stored energy in L 3 is
released, p roviding a large spike of volt
age to drive the yoke. R 34 controls the
size of this spike, and hence the horizontal
size. C 17 tunes the output for maximum
efficiency, and D 3 serves as the damper
diode.

High voltage power supply

Since the vidicon requires operational
volta ges in the +300 and - 100 volt regions,
and only 12 volt input power is available,
some type of de-de converter is required.
The converter used is a simple stored-energy
type which is driven from the horizontal
deflection circuit. The power supply receives
a pulse from the horizontal pulse ampli
fier, which turns Q 16 off. When Q 16 is
cut off, a very large spike appears on the
collector due to the release of energy which
is stored in L 4.

ce-

1lRH:> OUT 2 LEADS
COVER WIT.,. SPlt.GHETTI
SECURE WITH TIl.F'E

COILS ASSEMllI,.EO ON FORM
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" "v ......

•
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,,,'

HORIZOf:(TA!, COL-(21 MOO
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Fig. 2. Deflection coil data.
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Loo~ing inside the Vid icon Min icame ra.

The pulse at the collector of Q 16 is
rectified by D 8 and filtered by C 24 to
provide the - 100 V for vidicon beam con
trol. This same pulse is multiplied by the
ra tios on L 4, and is then rectified by D 7
to provide + 300 for anode and mesh
power within the vidicon.

Diodes D 5 and D 6 are 150 V zeners
which regulate the output of the power
supply to 300 volts.

Vidicon circuits

The only external controls on the cam
era are the beam, focus, and target con
trols. These 3 controls adjust the opera ting
parameters of the vidicon. The beam con
trol sets the grid bias on the electron gun
in the vidicon . Optimum setting of this con
trol will a llow just enough beam current
to land on the photosensitive surface to
replace the highlight curren t lost to the
load resistor and target supply. Keep in
mind that the beam control has an effect
on vidicon life, and should always be kept
at the minim um beam (maximum negat ive
voltage on C 1) position when any abnormal
condi tion could occur in the vidicon param
eters. This would include camera tum-on,
turn-off and especia lly during any kind of
sweep failure, as the photosensitive surface
is easily damaged. During normal opera
tion , the beam should be turned up just
enough to discharge the highlight whites
in the picture.

While the major part of the beam fo
cussing is accomplished by the electromag
netic focus coil around the vidicon , a small
vernier focus is availab le electrostatically
by varying the voltage supplied to the vidicon
focus anode. This voltage is supplied through
R 39, the foc us pot on the ca mera, which

is adjusted for maximum picture detail.
The vidicon target requires a voltage of

from + 5 to + 65 volts depending on tube
characteristics, light level, and ambient tern.
perature. This voltage is supplied through
isolating resistor R 43 from R 41, the target
control on the rear of the ca mera.

Since the vidicon is a storage type tube,
the beam must be prevented from landing
on the photosensitive surface during retrace
time. T his is accomplished by the blankers
Q I I and Q 12.

\Vhen vertical blanker Q II receives the
negative pulse from the vertical oscillator
during retrace, thi s stage conducts, pulling
the cathode of V 1 up to the + 10 V buss,
thereby cutting V 1 off.

The horizontal b lanker, Q 12, works in
the same manner. It should be noted that
either Q 11 or Q 12 can control beam cut
off.

Diodes D 1 and D 2 prevent blanker
conduction due to the small drop across
R 17 and R 30 during scanning time.

Low voltage regulator

Since the camera is designed to operate
from storage type batteries whose potentials
ma y vary widely during cha rge and dis
charge cycles, and camera stability is con
side red important, a regulator circuit is in
eluded to hold the +10 buss reasonably
cons tant over input fluctuations from ap
proximately 10.8 to 14 volts.

Q 18 is connected as a difference ampli
fier which compares a portion of the 10
volt regulator output to a fixed reference,
supplied by D 4. This amplifier controls
Q 17, which is operated as an emitter fol-

The complete camera system. The black box is t he
battery pack using N/CAO ce lls. The two ree
tangulor pieces are coil forms for winding the de
flection coils.
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Rq. 3. Detail for the focus coil core,

lower pass transistor, R 35 controls the
percentage of feedback and therefore, the
potential on the + 10 V buss.

Power for the camera

In as much as the camera is designed
for extreme portability, storage batteries
are a natural choice for power.

Two types of cells have been found sat
isfactory, rechargeable alkaline, and nickle
cadmium, 3 Eveready # 563 connected in
series will do nicely, at moderate cost. 10
surplus nicad cells have been used very
successfully.

Deflection and focus assembly construction

The deflection and focus assembly is de
signed to operate with low power input,
and allow complete compatibility with the
camera design philosophy, both mechani
cally and electrically.

Construction details for the deflection as
sembly are outlined in Fig. 2. The focus
coil consists of 2600 turns of #25 Formvar
wound on the focus coil core shown in Fig. 3.
After the focus coil is wound, insulate with
Scotch # 104 tape, and cover with a double
tbickness of conetic foil.

Camera construction

The electronic circuitry for the camera
is divided into 5 basic sections which are
built up on the No. 85G24EP Vectorboard.

Since the component density is high within
the camera, neat a nd precise layout is
essential.

Smaller and cheaper equivalent semi
conductors have become available since this
camera was built, and some consideration
might be given to these, but keep in mind
that the camera has been well proven in
its present form.

The cases of most transistors used are
connected to the collector, so be sure no
shorts exist between cases and nearby com
ponents.

As the boards are completed, they should
be tested in the manner outlined in the
test procedure.

After the boards are tested, camera as
sembly can be started. The use of the .250
inch baseplate results in a very solid unit.
The .250 diameter rods at the top serve two
purposes, providing extra rigidity, and also
providing a stable track for the moveable
vidicon assembly to slide upon.

The board containing video, blanking, and
sync circuitry is mounted on the baseplate
below the focus coil area.

Exceptional Buy!
1200V. P.! .V. Silicon 6 Ampere Stud Rectifiers
74'- Each, 15 for $10.00. We Pay Postage on $10
or Over Orders.

LINCOLN RECORDS, INC.
134-5 Wheatley Road

Glen Head. N. Y. 11545
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First, an insulating sheet is cut from a
fil e card to fit between the video board
and the baseplate. The video board is then
mounted to the baseplate, usin g spacers
drilled and cut from Vectorboard, and 4-40
screws through the drilled holes in the video
board corners . It will be necessary to clip
all T 28 terminals at a point just below
the board to clear the baseplate.

T he vertical and horizontal deflection
boards can now be mounted using cut-down
grounding lugs soldered to the lower corner
terminals, and 4-40 screws.

LV regulator and HV power supply in
sta llation can now be accomplished. These
boards slide between the vert ical and hor
izontal deflection boards in the positions in
dicated, and are supported by the project
ing ends of the pins in these boards. Any
interfering terminal ends should be clipped.
All possible board interconnections should
now be made.

The vidicon socket can now be wired.
This is a two-piece assembly, and the rear
part should be removed and discarded to
provide clearance. The socket should be
wired to the previously installed boards with
lead lengths appropriate to allow freedom
of motions from the rear cover to approx
imately .750 inch forward of this position .
C 22 is wired directly from pin 6 to the
ground end of C 29 on the video board.

All leads from the boards and vidicon
socket to the control panel shou ld now be
pigtailed out and the rear endplate installed
with all pigtails brought through the large
hole.

All connections should now be made to
the control panel, leaving enough slack for
accessibility.

P 1 is made by modifying a cinch 8S M
socket. Th is is done by soldering leads into
the socket to make a mating plug. Scrap
transistor leads will do nicely. F irst tin in
the leads, force them down into the plug,
and heat the plug pins from the fear to
fuse the leads into the socket . Cut the leads
off evenly, add a piece of # 16 wire to
the center of the p lug, and P 1 is complete.
P 1 is now cemented to the control panel.

Now install the front endpla te, vidicon,
focus, and deflection assembly, and slide
rods. The front endplate should be painted
Hat black before assembly.

Check and finish all interconnection s, and
install the lens mount and lens.
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The lens mount shown in the picture was
turned from .250 aluminum stock on a
thread-cutting lathe. An easier solution to
the lens mount problem is to use the unit
shown on the parts lists, with the front
plate drilled and tapped to match.

The camera is now ready for the tests
described in the system test procedure.

Test Procedure

Board checkout
To avoid vidicon damage, the scanning

circuits must be thoroughly checked out
before vidicon installation.

T o make checkout less complex, each
board sho uld be tested as soon as it is com
pleted. Assemble the LV reg. board first,
so it can be used to power the other modules.

To test the LV reg. board, first parallel
C 19 with a 50 ohm 5 W load resistor.
Next app ly + 12 V from battery to Q 17
collector through a 1 amp fast-acting fuse.
Battery minus goes to the minus side of
C 21.

Now, with a meter connected across
C 19, H 35 sho uld vary the voltage from
less than 9 V to more than 10.75 volts.
Leave final setting at + 10 V. Remove load
resistor.

After construc ting the vertical deflection
board, check with ohmmeter to be sure no
shorts exist on the +12 volt line. After this
test, ap~ly + 10 V power from LV reg.
board, and apply scope probe to Q 8 emitter.
Adjust H 14 and H 16 to obtain trace like
Fig. 4.

T emporarily connect V yoke and set R
21 and rese t R 16 and R 14 for trace (Fig.
4) at junction H 25 and yoke lead.

When the horizontal deflection board is
completed, check for shorts, apply 10 V,
and connect scope to Q 13 emitter. Adjust
R 28 for Fig. 4 trace . T emporarily connect
H yoke, L 5, and set R 34 for trace similar
to Fig. 4 at yoke lead.

To check out the HV supply it will be
necessary to have the horizontal deflection
circuit operating. Check for shorts, tem
porarily connect a wire from C 27 to Q 14
collector, and fire up the horizontal deflec
tion circuit.

Apply 10 V to the HV board and check
for a pulse similar to Fig. 4 at Q 16
base. Unless a low-capacitance probe is

II
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Fig. 5. Horizontal and vertical output forms.

Now connect the scope to the video line,
and adjust R 6 and R 27 for a waveform
as shown in Fig. 5. Rotate the deflection
yoke inside the focus coil to obtain the
proper image orientation. Reverse the yoke
leads to correct for image reversal. Set C 3
for minimum streaking following the heavy
horizontal bars on the test pattern. Readjust
R 6 for Fig. 5.

This completes camera checkout.

and target controls to minimum and the
focus control to midrange. Now reapply pow
er, adjust vertical and horizontal frequency
controls to sync the raster, and advance
the target and beam controls until the mon
itor flashes with the beam control.

Set up a test pattern, open the lens
iris, and it should be possible to see the first
glimmerings of a picture on the monitor
screen .

Set up the test pattern 18 inches from
the lens, and a 60 watt bulb behind the
camera. Put a dark cloth over the top of
the camera to prevent stray light from fall
ing on the vidicon faceplate.

Now adjust mechanical (optical) focus,
electrical focus, beam, and target controls
to obtain the best picture. The image will
probably be distorted with some streaking
at this time.

\Ve are now ready to make final adjust
ments. Connect the scope vertical channel
to the junction of R 25 and the yoke lead,
and supply a 60 Hz signal to the horizontal
channel.

Adjust R 14, R 16, and R 21 to obtain
full vertical height and good linearity on
the monitor , with a single, nearly stationary
pattern showing on the scope.

Now move the vertical scope input lead
to the junction of C 18 and the yoke. A
stable 15.75 kHz reference for the scope
horizontal can be provided b y a well-in
sulated lead draped over the horizontal
output tube of a nearby TV receiver synced
to a local station.

Adjust R 28 and R 34 for a full picture on
monitor, and the single, stationary pattern
on the scope.

."

. " "o 20 40 60 80 '00

011,012 (COLLECTOR)

o 20 40 60 80 100

015.016 CBASEI

available, the scope will load any readings
taken on the HV transformer, so it prob
ably is best to take output at the de ter
minals with a VTVM. Check for +300 -+

30 V and - 100 + 40 -10 V with VTVM.
Video board tests should now be held

to voltage checks, with signal readings taken
during camera system checkout.

Fig. 4. Scope waveforms used in making the various
adjustments in test procedure.

Camera system checkout and adjustment

After all board inter-connections have
been thoroughly checked, test across C 19
for shorts. The resistance here should be
approximately 20 ohms, using a Simpson
260 YOM with the common lead to ground.
Make sure the vidicon is disconnected. Con
nect the 12 V source to P 1, turn power
on with S 1, and adjust R 35 for + 10
V at Q 17 emitter.

Now test all points listed in the board
checkout procedure for similar voltages and
scope waveforms.

We are now ready to connect the video
output to a monitor, either directly or
through a pretested "jeep", (A unit used
to convert video to onc of the TV chan
nels).

A rough check of video board operation
can be made by holding a finger near the
vidicon target lead. Now, vary R 6 to obtain
noise on the monitor. When the above tests
are satisfactorily completed, turn the power
off and plug in the vidicon. Preset the beam

0' I-~_-"'~-_""~
0510~2025303:1

..,SEC

V. YOKE

0' ;.L:.-_ _ --"':.-~,.,_~

o ZO 40 60 80 100120 140
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o ~ 10 1520253035
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RF choke, Miller
RF c hoke , Miller
R F choke, N a tional
1200 T # 34 on %."
Corm. t a p a t 400 T.

Coils
L I 15 Mie rohe n ry
L 2 56 0 Mi c rohenry
L 3 10 Millihenry
L4 HV XFMR

Q 1
Q 2, Q 3. Q 4, Q 5. Q 6, Q 7,
Q 14 , Q 18
Q 8, Q 13
Q 9, Q 10, Q 15. Q 16, Q 17
Q 11, Q 12

9310-40
9350-26
R.-40-10

Ircn-eluz

Amelec

R CA·Fairchild

RCA
G·E
RCA

S p r ague Type 192P
Sprague Type 192P
S prague TE1130

2N 4304

2N706
2N 1671
2N I 613
2N 404 or
2N3638A

.1-200 V

.05-200 V
20-12 V

L 5 H yok e
L6 V yoke
L 7 Focus coil

Transistors

C24
C26
C 28

is aThe Vidicon Minicamera in action. Th e monitor
mod ifi ed Philco NI052BK solid st ate receiver.

Parts List

Resistors

G-E
G·E
TI
Moto rola
TI

S ylv ania 10As.n

Aleo MST 115D

I N645
1N91
IN709A
IN989B
I N 4005

Sw itchera Ct 350l F P
( Modified ) C inch 8S M

( 2 RQd. )
Cinch 8 VT

Indicator

OS!

Switch

S I

Diodes
D I , D 2
D.
O'
D 5. D 6
D 7. D 8

Vidicon Socket

Connectors
P I Subm in iature socket
J 1 P hono J ack

Miscellan eous Hardware
Approximately 30 H OllO %. bright rrickle m a ch . ee re we
One 85G2 4E P Vectorboard
100 N o. T 28 Vector terminal
One ehase te bottom p late B ud BPA·1 596
F our rubber Coot --G-C # H 0 52- F
.250 Alum inu m
.090 Alumin um
Two 6" x. 250 s teel rods (available a t hardware s upp ly)
One 1.25x l0-32 pan hea d scr ew [focus lead scr ew)
One light s p r ing to fit 10-32 sc re w
Cardboard t ube 1.62 on See fi R' . 4
Cardboard t ube 1.05 ID See fig. 10
1% lb. # 25 Cormvar magnet wire
% lb. # 30 rormvar magne t wire
% lb. # 34 form va r mall net wire
One s h eet 16x3x.004" ccnct!c Coil. eon et tc AA, m ade by

Magnetic S h ield Div.. P e rfection Mica Co.
Lens , Cinepar 25.4 MM ( I in. ) FL F j 2.5 Edm und Seten 

tifie, # 40. 724
Lens m ount, ;tSeM, available f rom ATV Research,

PO Box 396. So. S ioux City. N eb.
T est Pattern 6.75"x9"

, , , W8TIT

192P
192P

. 001-200 V S p ra jfUe

.0027-200 V S p rag ue
170-780 PF E lmenco
20 P F Disc . Oer.
10-12 V Spra2Ul:! TL11 28
300-3 V SpraR'ue TE1066
10-10 V S p ra2 Ul:! TEl114
200-12 V SpraKue T E11 37
100-10 V Spralrue T El11 9.3
5.6-6 V Kemet K 5R6C 6K
3.9-10 V Kemet K3R9C10K
.68-35 V Kemet K R 68 C35K
.0068- 200 V SpraR'ue Type 192P
4-25 V Spralrue T E 1201.2
.0033-200 V Sprague T ype 192P
200-10 V S p rag ue T E ll19.6
3-12 V S p r a R'u e T L1122
50-1 0 V Sprague T E 1119
.047-400 V Good all type 663vw

All resistors % W 100/0 u nless noted

R 1 1M
R2. R 8. R1 2 820 o hm

R' 1.8 K
R 4. R 32 . R 47 1 K
R . 3.9 K
R 6, R 27. R 34 I K P ot Mallory MCT- 4
R 7, R 11. R45 100 K

R ' 82
RI O, R38 2.7 K
R 13. R 22. R23 470
R 14 , R 28 10 K Pot Ma IJo ry MCT- 4
R 15, R 38 10 K
R16 5 K Pot Mallory MCT-4
R 17. R 30 270
R 18. R 31 220
R19 56 K
R 20 33K
R 21, R 35 2 K Pot Ma llory MCT---4
R24 390
R 25 33
R 26 8.2 K
R 29 6.8 K
R 33. R 46 2.2 K
R 37 100 ohm
R 39 , R 41, R" 2 M P ot CRL BK-122
R . O 2 M
R 42 . RU 10 M

Capacitors
A ll capacito rs in microCarad u nlen noted

C I . C 23
C2
C.
C '
C 5, C 18. C 29
C 6
C 7. C 8
C.
CIO. C14
c n
C 12
C13
C15
C 16. C 27
C 17
C 19
C20
C 21
C22. C25
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"THE HAM'S HEAVEN"

CRABTREE'S ELECTRONICS
PRESENTS

5 BAND TRANSCEIVER

• MONEY SAVING PACKAGE

400
Watts
Power

$420

(DELUXE)

GALAXY VMARK 2

50 feet RG8 Coax
and Connectors 8 .50

REGU LAR TOTAL $727.80

Reg. Price

GALAXY V Mark 2 $420.00

Hy-Gain - 18HT 149.50

AC35 Supply . 79 .95

Standard Console 19.95

CAL35 Ca librator .................. 19.95

VOX I 29 .95

......~ h , .. .... _

$149.50

WE WANT YOUR BUSINESS
And we are prepared to offer King
Size trade-in allowances on your
present gear. Also, we will give you
a quote on any package cornbina
tion you are looking for. The pack
age price in this ad applies to both
cash and charge orders.

;B~Ba.hv
WAS BSR/m

Crabtree's Electronics
Phone 214-748·5361

WRITE: or CALL For Quotes or
Trade-in Allowances

18HT
HY-TOWER
Multi-band

vertical antenna

- -- - ------ --- ---- -- -- - -------------- -,
CRABTREE'S ELECTRONICS
2608 Ross Ave., Dallas, Texas 75201

Please ship me the following:
o Package Advertised - $639
o Galaxy V Mark 2 - $420
o Hy-Tower Model 18HT - $149.50

o Check or Money Order attached

NAMt.F CALlL _

ADDRESS _

CITY· STATE'- _

ZIP' _
Ame r ican Expres s · Bankamericard - D iners C lu b

•I
I
I

NOW

ALL THIS
ONLY

$639
COMPLETE



Robert E. Baird W7CSD
3740 Summers lane
Klamath falls, Oregon

The Little Gem Fuse Tester

FUSE

PUSH
BUTTON

PILOT
LAMP

Fig. I. Diagram for the Llttle Gem Fuse Tester.

Here's an oldie that we haven't seen
around for ten or fift een years . There are
several versions of this little first-day-of
April gadget. Ours calls for a neat little
Minibox, a nice big bull's eye pilot light
( lID Volt variety) , a fuse in it's holder,
a push button, a spare fuse container with
spare fuses, and a cord with a plug.

On ours, we put the title "Little Gem Fuse
Tester" on a plastic label at the top. In the
center, we put "If lamp ligh ts, fuse is good".
There is no label on the push button. Every
one has an uncontrollable urge to push a
button. If you push the button, of course,
the fuse is blown and the light goes out.

There are several approaches to the use
of this "Little Gem", One way is to simply
lay it on an associates desk or work table.
He will probably come in, pick it up, plug
it in, and try it out. As soon as he realizes
that he has been had, he will put it on the
next person's desk. The spare fuse container
may have to be refilled a time or two during
the day. One variation is to leave out the
fuse, in which case the building fuse blows
and possibly the lights go out. Some admin
istrative personnel may take a dim view of
thisl

APRIL 1968

In our case, we made out a very official
interdepartmental memo stating that we
needed some lay experimenters to determine
the value of the device. Then on a second
sheet (not to be read prior to experiment
ing ) we put a bunch of questions like, 'Was
the fuse good?", "Is it still good?", etc, All
leading up to a "Happy first day of April

"to you .
... W7CSD

The Llttle Gem in operation.
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John J. Schull< WIDCG
40 Rossie St.
Mystic, Connecticut 06355

Methods of Transceiver CW Switching

.12

~~':ELAY C04I..t:: APPROX 2OO.n.

",.

KEYEO
CIRCUIT

I,,,,APPROX

'"

METAL TAB
ON KEY

Fig. 2. Use of a hand capacity circuit to activate
the CW switching relay.

usually performs several functions:switching
of circuit relays (such as those for meter
switching and antenna transfer}, carrier oscil
lator offset, opening of the keying circuit and
carrier insertion. The latter function may be
accomplished, on some transceivers, by sim
ply turning the carrier balance control to one
side.

These switching functions are usually con
trolled by the equivalent of a DPDT to
4PDT switch configuration. This can easily
be determined from the transceiver sche
matic. The simplest method for providing
easier send/receive switching on C\V, is to
use one or two miniature DPDT relays, in
stalled inside the transceiver, and wired to
parallel the contacts of the SSB/CW switch.

Remote control of the relays can be pro
vided by replacing the usual 2 circuit key
jack with a 3 circuit key jack, using a 2 wire
shielded cable to the key, and installing a
sub-miniature toggle (or push-to-make push
to-break) switch on the key base. Sub-minia
ture switches, such as the Alcoswitch types
MST-1l5D and MSP-205N, are particularly
suitable and are readily available. A foot
switch from a tape recorder can also he used
for control.

For those who want to eliminate a remote
control switch entirely, several methods of
control can be used. One method involves
the use of a hand capacity circuit, utilizing
a silicon controlled switch as shown in Fig.
2. Hand capacity on the contact tab will
cause the SCS to conduct and energize the
relay coil. The contact tab can be a small

CONTACTS PARALLEL
THOS£ Of SS8ICW
SWITCH IN XCVR

L1Ll
RELAY Sl.JPPLY
VOLTAGE

I KEYED
I CIRCUIT
I
I,
,
I
I

PIJ$H·TO-MAKE :
PUSH-TO -BREAlI.
SWITClt I

I

'EY

Fig. I. Simple placement of push switch at the key
to control trensclever.

.Most transceivers which operate on CW,
still have an awkward means of send/receive
switching on C\V, while SSB operation is
made convenient by means of push-to-talk or
VOX circuits. A number of ideas are pre
sented on how to make transceiver operation
more pleasant for the CW man. Most trans
ceiver manufacturers seem to make a point of
neglecting the needs of the CW operator in
their designs. Even those models which cover
the CW portions of the bands, lack sharper
selectivity for CW, a keying monitor, and
~ convenient means of send/receive switching
111 the C\V mode. Most transceivers which do
operate on C\V. require that a rather awk
ward panel switch be thrown every time for
send /receive switching. At least for phone
operation, a push-to-talk or VOX switching
circuit is provided, but the CW operator is
still left with the old-fashioned, panel type
send /receive switch.

Besides the plain inconvenience involved
in handling the switch for each transmission
changeover, the panel around the switch
u.sually begins looking worn very quickly,
smce the switch becomes the most frequently
handled control.

The value of extremely fast break-in oper
ation for the average CW operator, who does
not engage in traffic handling, is probably de
batable. Therefore, the simple circuits de
scribed in this article may not satisfy the avid
traffic man, but should meet the needs of
other C\V operators.

The send/receive or SSB/CW switch. (as
it is usually labelled on most transceivers),
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RELAY COIL

placed in p arallel with the capacitor. l
The diode in the circuit prevents discharge

of th e capacitor through the current limiting
resistance, and also distortion in the keying
waveshape on the break portion of the key
ing sequence due to delay in having the bias
voltage cut-off the keyed stage.

Still another method of switching which
works basically the same as the preceeding
method as far as relay action is concerned,
but provides several addit ional functions and
advantages is shown in Fig. 4. Transistor Q,
is used as a switch to close the keying cir
cuit in the transmitter, instead of the key
contacts directly. The voltage across the key
contacts is considerably reduced and spark
ing is essentially eliminated. The keying wave
shape characteristics can be controlled by
changing the resistor / capacitor combination
in the base of Q1. Transistor Q2 acts as a
simple switch to energize the coils of the
relay which performs th e SSB /CW switching
fu nctions.

As with the circuit of Fig. 3, the size of
the capacitor across the relay coil determines
the time delay range. Transistor Q~ acts as
another switch to energize the simple CW
monitor circuit of Q4.

The entire circuit , except for the relays,
can be built into th e transceiver, if space is
available, or, otherwise, in a separate Mini
box. A battery supply can be used for the
necessary voltages, with a miniature speaker

Fig. 4 . Manuel key controls three transistor switches
which energize keying circuit, relay switching and
CW Monitor .

2N708 HEP-2~

~ . ""..
~

'" 2 N398 KEYED CIRCUIT
2.2~ (nov t.lA X)

-"

IN54,ETC

",,'"
.O!>-I.o

·-,...,(f~ GRIO~8LOCK
~ KEYED STAGE

l--!l::;;P:'~EE TEXT FORRELAY TYPE

OR"
KEY RESISTOR

piece of metal placed on top or the side of
th e key paddle. Both resistors can be varied
in value to control the sensitivity of the cir
cuit and will probably need initial adjustment
depending upon the capaci ty to ground of
the control lead in the keying cable from the
transmitter, and the characteristics of the
particular relay used.

More stable operation may also be ob
tained if a grounded metal surface is placed
so that it makes contact wi th the edge of the
hand which manipulates the keying p addle.
with this circuit, placing a hand on the key
or removing it from the key will automatic
ally control the relay action.

Another method for relay control which
requires no external control wiring is shown
in Fig. 3. A miniature high resistance relay,
such as a Phillips MK/2C/5000D or similar
type, is necessary. The contacts of the relay
are wired to parallel those of the SSB/CW
switch in the transceiver. The coil of the
relays (s) is wired across the current limiting
resistor in the bias line to the keyed stage in
a grid-block keying system. Closing of the
key will energize the relay (s) as well as turn
on the keyed stage. The capacitor across the
relay coil (s) will charge quite rapidly be
cause of the low resistance of the bias volt
age source, and the high resistance of the
relay coil (s). When the key is opened the
charge across the capacitor 'will keep the
relay (s) energized for a period which is de
termined by the capacitor size and the relay
coil characteristics.

By experimenting with the capacitor size,
a delay, from a fraction of a second to sev
eral seconds or longer, can be obtained to
suit any keying speed. If a variable delay is
desired, a 500 K ohm potentiometer can b e

Fig. 3. Placing a high resistance relay directly in
the keyed bias line may provide a very simple
switching means with II time dela y determined by
the size of the capacitor across the relay coil.

APRIL 1968 17
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into a SSB transmitter audio input, its wave
shape is unimportant.

Many of the above suggested switching
systems were tried with a Swan 350 trans
ceiver. However, if the reader first carefully
examines the schematic for another transceiv
er to determine exactly how the SSB /CW
switching functions are accomplished, there
should be no difficulty in adapting any trans
ceiver for much more convenient send/re
ceive switching on C\V.

"Never mi nd how she beca me interested in short.
wave, if she's married, how old she is, and tne
color of her eyes-just 9ive her our location."

(

- - -

.. WlDCG

Fig. 6. Simple keying monitor/tone unit fo r use with
a tran sce iver for CW operation.

'"

for the CW monitor; thus reducing the ex
ternal wiring required.

Perhaps the simplest switching circuit of
all can be devised by using the VOX cir
cuitry of a transceiver which has such a fea
ture. For instance, Fig. 5 shows the sche
matic of the Swan VX-l VOX unit, which is
generally similar to a number of tube or
transistor accessory VOX units.

For C\V operation, the features of the same
VOX unit can be utilized by installing a
switch (S, in Fig. 5) so the VOX relay
either controls the PTT circuit on SSB. or
the coil of a relay which parallels the SSB I
CW switch contacts inside the transceiver.

Since the first audio stage in the Swan
350 remains energized on CW (the second
stage is de-energized ), an audio tone, fed
into the microphone input, will operate the
VOX unit. This audio tone can simulta
neously be used for CW monitoring as shown
in Fig. 6. Thus, with a relatively simple
modification, one can have all the advantages
of the VOX unit on CW as well as on SSB.

It should be noted that since the keyed
tone only activates the VOX unit and is not
used for carrier generation, as with some key
ing systems which utilize an audio tone fed
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Operation Santa Claus
Operation Santa Claus, one of the largest

single-day charity drives in the world, was
held in Des Moines on December 14, under
the sponsership of the Des Moines Radio
Amateur Association and the Central Iowa
VHF Club . The eighteenth annual Opera
tion Santa Claus filled a Volunteers of Amer
ica warehouse with food, toys, clothing. and
everything else imaginable.

F rom 12: 30 in the afternoon, until 7:00
at night, Radio Station KRNT put out re
quests for anything which might brighten
the Christmas of someone less for tunate.
Over 1,100 calls, on five phone lines, came
in to the KRNT studio in this 6~ hour period.
Hams in the studio dispatched calls on three
bands over equipment remotely controlled
from the studio. Calls were dispatched di
rectly to cars and also to two fixed stations.
Hams not having mobiles were also pressed
into service because of the large volume
of calls. T he non-mobiles went to the fixed
stations and picked up ad d resses there.

Thirty mobiles, and eight cars without
radios were in use throughout the afternoon
and evening.

The Des Moines Club was assisted by
several cars from the Newton, Iowa Club.
As in past years, one of the cars was driven
by ARRL President Boh Denniston,
\VQ) N\ VX, who was participating in his
10th consecutive Operation Santa Claus.

In an, over 1,800 miles were driven by
38 cars while handling over 1,100 calls. The
eigh teenth annual Operation Santa Claus
was a great success because the Christmas
of 700 Des Moines area families was made
a little brighter. •

SUBSCRIBERS
W e want to make absolutely sure that

no o ne is usinq our 73 mailing list. We do
not rent this list out as do other meqe
zines. If your a dd ress la bel f rom 73 is dis·
tinc+ive a nd you find tha t yo u are getting
a ny mail addressed in the same distinctive
way please let us know immediately and
sen d us the envelo pe or wrapper that you
received so we can take appropriate ee
tion. Your help in this will be very muc h
appreciated.
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A. E. Oliver, Jr., K4YWS
155 Poydras Avenue
Mobile, Alebeme, 36606

The Polar Key

73 Magazine has presented many fine
articles on constructing automatic keyers,
and details for devices to actuate these
keyers. However, the mechanical parts seem
to present a problem to the average ham and
the services of an experienced, well equipped
machinist are required to fabricate the
metal parts of most . Those that do not re
quire these precision parts often look a
little "too homebrew", and make no pro
vision for the ad justments that a C\V op
erator needs to create the right «feel" in
his key.

The mechanical key described in this
article was devised to solve these construc
tion problems. In addition, lever tension
and contact spacing may be adjusted, as
desired, for good smooth operation.

The "heart" of this key is obtained from
the W. E. 255A Polar Relay. These relays
are available from a number of surplus
dealers for about $2.50. The relay need
not be in operating condition for its' de
signed purpose, and a defunct relay can
be used. There should be no missing parts,
however, except the coil assembly and the
case. Do not overlook the possibility of
your junkbox, or of ob taining one from a
friend on RATT. The entire p roject should
not cost over $3.50; much less if a relay
can be borrowed.

Looking inside the Polar Key.
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PA.DDLE.

...

~

~

'/B" SQu»;R.<e."O

Fi g. I. Design for th e Polar Key peddle.

T be following additional parts will be
required; a small ignition file, a 2-1/4 by
2-1/4 by 7 inch Mini-box, four rubber
mounting feet, and two s ma II circular
pieces of foam rubber, such as those used for
ladies' earrings.

Now, on with the construction! First ,
remove the relay from its' housing and
base. Disconnect the coil and contact wires
from the rear terminals. Remove the coil
and lever armature assembly. This is done
by removing the top part of the relay frame,
two small screws securing the lower front
part of the coil, and loosening the metal
plate holding the rear end . of the lever
armature.

Cut the two sides of the paddle assembly,
as shown, from some type of stiff insulat
ing board. Fibre epoxy works well. Affix
these two paddles on each side of the
rough end of the ignition file, using epoxy.
Clamp fi rmly until set . Shape the handle
end of the file, and slip this end into the
space formerly holding the lever armature.
Align the lever with the front contacts and
tighten the metal plate firmly.

Attach the foam rubber pads to the ends
of the spacers that are attached to the large
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Th e fina l package .

knurled knobs. Use glue that will not d is
solve the foam rubber. The ignition file,
now serving as a lever, will reset between
these two rubber pads, and will allow ad
justment of side tension on the lever. This
will also dampen any unwanted vibration of
the keying lever.

Mount the completed key in the Mini
box, using the holes in the bottom of the
relay frame. Make a cut-out in the front

APRIL /968

of the Mini-box cover, to allow sp ace for
the paddle and lever. Install the four rubber
mounting feet. Rough the bottom of these
feet, with a file, to give a better grip on
top of your operating surface. Mount a three
connection term inal on the rear of the Mini
box cover. Connect the three wires fro m the
relay to this term inal. The white wire
should be in the center, and will serve as
common ground . The red and white wires
go to either contact, for selection of «dots"

d "d h "an as es .
Now adjust the keying lever tension and

contact spacing to suit your "fist" and in
stall the top cover .

You now have a nice looking mechanical
key, with p recision adjustments, and all
for very little expenditure in time and
money.

Many thanks to my friend , Holman John
son, K4SRF, fOT his excellent photography.

Hope you enjoy "The Polar Key".
. , . K4YWS
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C arl s. Drum eller, W5EHC
5824 N. W. 58th Street
Warr Acres, Okleheme 73122

Checking Your VSWR Indicator
•

Many articles have been published on
how to build and even some on how to
calibrate a VS\VR indicator. The calibration
instructions usually tell you to terminate
the indicator's output with a purely-resistive
52-ohm load and then to ad just the device
so that a maximum forward and minimum
reflected meter deflections are ob tained.
Sometimes they'll go further and tell you
to reverse, the device and recheck for op
posite indications.

This is all very well. It assures you that
the VSWH indicator will he telling you the
truth when it says "All's well!" while look
ing into an utterly-flat transmission line.
It doesn't tell you a thing about what the
indica tor will have to say when it gets tan
gled up with a line that has a wildly-mis
matched termination.

As most transmission lines, in actual prac
tice, arc terminated in loads which are not
only mismatched in the matter of res istance
but also in the inclusion of a considerable
magnitude of reactance, it would be wen
to explore the indications you'll get under
realistic circumstances. After all, these are
the situations under which you'd want to
take corrective steps . Accurate ind ica tions
of undesired conditions, therefore, are im
perative if intelligent remedial actions are
to be taken.

Fortunately, some q uite enlightening tests
are made easily. An you'll need are some
lengths of coax transmission line (the same
as you're using in your antenna feedlinc )
equipped with male fit tings at each end
and a few female-to-female junctions. Se
lect the freq uency at which you want to
make the test. Usually it's wise to make
the test on the highest frequency band you
plan to usc. \Vith this in mind, make up
three one-eighth wavelength sections of
transmission line and mount the male
fi ttings on the ends of each section.

If your antenna presents an unmatched
load to your transmission line, you may
elect to skip over th is paragraph and go
directly to the next one. If it docs not
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(Ah, you dreamer! ) , you'll need another
piece of transmission line. I t should be fairly
long, perhaps a half wavelength. Put a male
fitting at one end and attach a termination,
which is deliberately made to he a sad
mismatch, at the other end. Don't just mis
match it by using too high or too low a
value of resistance. Throw in some react
ance, too! You migh t usc a resistor with an
inductor in series. Or, you might try a ca
pacitor in series with the resistor. Or, you
could use either an inductor or a capacitor
in parallel with a resistor. In fact, it would
be best to experiment with all four!

:\'0\'11 that you have a transmission line
available that you know is mismatched,
you're ready to start the test. TIle first
check ( the "control", you might call it )
is made with everything normal. That is,
you' ll have the transmitter feeding directly
into the VS\VR ind icator's transfer box and
the transmission line (either the one to your
antenna or the substitute line to the mis
matched load ) attached to the output of
the transfer box. Note the VS\VR ind icated .
Also note your transmitter; insure that
it's tuned to resonance and is adjusted to
a power you can maintain throughout the
first portion of the tests. Jot down these
indications. Now, insert an eighth-wave
section between the transfer box and the
transmission line and without making any
ot her changes or ad justments , note the
VS\ VH. Hepcat these steps, adding an ad
ditional eighth-wave section each time until
you've used all three. Did you detect any
change in VS\VH? If there was even the
sligh test change, your VS\VR indicator is
not trustworthy!

Now for two more checks. Try varying
the transmitter power output. Does this
have any effect upon the indicated VS\VR?
If it does, your VS\VR indicator is not trust
worthy! Then try varying the transmitter
output tuning, deliberately throwing the
stage out of resonance. Does this have any
effect upon the indicat ed VS\VH? If it does,
your VS\VR indicator is not trustworthy!
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Few VSWR indicators under the $150
class will pass these basic tests. If yours
doesn't, don't be perturbed. You have an
instrument that still has a useful field of
application. You can use it as a comparative
indicator. For instance, if you're adjusting
the gamma match at an antenna, it'll serve
quite well; in this application, you're holding
all of the significant variables constant, with
the exception of one ( the gamma match ),
the effect of which you want to observe.
Your tests will have shown you the para
meters you'll have to hold constant for any
other than simple comparisons. In all prob
ability, you wiII have found that measure
ments taken with different (electrical )
lengths of transmission line are invalid. Also,
it's probable that, owing to the non-con
gruity of diode curves, measurements will
have to be taken at precisely the same level
of rf power if accurate comparisons are to
be made.

If you'll keep its very real limitations in
mind, you'll find that even an inexpensive
VS\VR indicator' has excellent potentials for
useful measurements. But don't ask it to
perform at levels that even its expensive
siblings can't attain!

. . . W5EHC

Ham Of The Year Award
The Federation of Eastern Mass. Am ateur

Radio Associations is now accepting nomin
ations for the 1968 John Mansfield Memorial
award "Ham of the Year". Only licensed
amate urs in the 1st call district are eligi
ble for this award and the candidate must
be able to meet anyone or more of the
following qualifications.

1. Performed a meritorius public service
to his community through amateur radio.
2. Made a major contribution to the science
of amateur radio. 3. Helped greatly to stim
ulate interest in amateur radio in others.
4. Aided other radio amateurs to acquire a
greater knowledge and skill in operating
or building amateur radio equipment .

The winner of this award will be presented
a plaque and a cash award on June 1, 1968
at the New England ARRL convention at
the New Ocean House, Swampscott, Mass.

Send all nom ina ti on s to Eli Nannis
W1 HKG, Chairman Awards Committee, 37
Lowell St. Malden, Mass. 02148. The closing
date is April 26, 1968.

APRIL 1968

CRYSTAL SALE
HAVE J UST RECEIVED A LARGE Q UANTITY
OF THE FO LLOWING CRYSTALS IN FT.243
HOLDERS. 3 FOR $1.00. 20 FOR $4.95. Mini
mu m order $ 3 .00. Fre qu e ncie s:
0000 6325 6625 6900 7350 7600 7B25 8575
6025 6350 6650 6925 7375 7625 7B50 8600
6050 6375 6700 6975 7400 7650 7875 8625
6100 6400 6725 7025 7425 7675 8225 8650
6150 6425 6775 7200 7450 7700 B250
6225 6475 6800 7225 7475 7725 8275
6250 6525 6825 7250 7500 7750 8300
6275 6575 6850 7275 7525 7775 8525
6300 6600 6875 7325 7550 7800 8550

TUBES SPECIAL
3C22 ...................•..._•............•.....•............•........................$1 .49 ea.
IP22 Photo Multiplier 3.49 e a.
Ip28 Photo Mul tipl ie r 4.49 ea.
SYLVAN IA 4 DIG IT READ O UT NU 774 Ne 6 .95 ea .
SPECIAL-READ OUT BOAR D, conta ins 12 in-
dividua l lights , mounted on printed circuit
board. Compa ct 3" x 5" . Pl ug In t ype ............ •97 ea.
MAG IC EYE ASSEM BLY opera tes on 11 0 volts
00 cycle . When lig ht Is blocked rela y closes.
Many uses _. __ __.__ __ _ 2 .95 eo.
DIAL TEL EP HON E good for exte nslcn phone.
Good con dillon $3.50 ea . or 2 fo r 5.95
BB MH C oils 10 for 2 .95
Manuel for ARC 27 4.95
CRYSTALS as per enclosed list it h deletions
WANT ED : GRC , PRC, TS , URM, UPM, a lso
Test Eq uipment such as He ..... lett Packard Boon
ton, Bird, Gertsch , TekTron ics
WALKIE TALKIE mfg d . by IRC . Operates on
25-50MC F.M. I .....a tt. uses 22 sub-min . tu bes.
compact 5" x 10" x I I" Original ly used by
civil defense ._._ __.. _.._22. 50 ea.
Mercury Battery 1.5 volts Ih" x I" Ne _..3 fo r 1.00

TELETYPE
Western Union Special ccnsbts of:
I ea. Tra nsmitt er Head
I ea. Reperfora tor
I ea . Motor Driven distributor ..... ith synch motor
1800 RPM 60 eye. 11 0 volts fo r 60 W PM o peration
All for _ _ _..•........_ _ _$19 .95
Teletype Po er Suppll
Heavy du ty fo r Mode 15 and 19 7.95
MODEL 14 REPERFORATOR UNIT less base an d
cover ..... ith synch motor checked ou t a nd .....orking 19.95
MUFFIN FAN 11 0 volt 60 eye. ball bearIng , silent
motor 5" x 5" x Ph" manufactured by gc-
ton __ 2 for $9 .49 or $4. 95 eo .

SOLI D STATE POWER SUPPLY
11 0 volt 60 cycle, your choice for $22.50 ea.

6 VDC 4 Amps 3D VDe 2 A
6 VDC B A 30 VDe 4 A

12 VDC 8 A 36 VDC 2 A
12VDC 12 A 36VDC 4A

4B VDC 2.7 A
SPECIAL-SOLID STATE HEAVY DUTY POWER
SUPPLY input 105-125 vol ts 60 cy. out pu t 11 0
Volt to 130 vol t DC at 3 amps . 39.50
VAR IACS 110 volts 60 cycle

~ :~~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::;~
7.5 amp .__ ...........................................•................................. 14.95
10 amp .__ _ _ 22.50

SPECIA L
HEADPHONE & MIKE combination used for a ir
craft purposes

headset ith boom mike and chamois pads 7.50
headset without mike _ _... 4 .95

Texas Instrument 2N457 4 PNP 7 am p. po er
t ransistor mounted o n printed circuit board
..... ith diodes & resis tors . Exce ll ent for a ud io amps,
DC· DC converters, solid state inverters, reg ulated
po.....e r supplies. et cetra Extra spe cial 1.50 per boa rd

MI SC.
24 volt de at 2S am ps Genera tor new ........•............. 7.95
RM·53 phone pa tch _ _......... 2.49 e a.
Navy Beam filter 1020 cy . __ 1.95
Terms. Minimllm Order $5. Deposit required on al l
eOD o rd e rs. All prices FO B Los Angeles and subject
to change ..... ithout notice. All Items sub ject to prior
sa le . Calif. buyers add 4% tax.

J. J. GLASS ELECTRONICS
1624 S. MaIn St., Los Angeles, California 90015
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Robert J. Walker W8VCO
1849 Meadowlark Drive
Toledo, Ohio 43614

Video Mixing Amplifiers
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'-~ "" ""r- BLANKING..,

---l~ V2 6S(;1

BlANKING
MIXER

- " rl~ """""''' ....

---l~ V3 GAt1

'M'

V7 61<7....

----1~ ~ 6AC7
SYNC MIX

CLIPPER

'"----1~ 112 6SN1'''H
FCl.LOW£R

COMPo VIC.
OUT

Fig. I. Blcek diagram of the video mixing ampl ifiers.

In order to produce a good composite
video signal, one must have a system for
properly inserting all video information.

Hence the purpose of this article, which
will describe video mixing techniques.

There are three inputs. First is the video
from the camera, second the blanking from
the blanking pulse generators, and third

. the synch pulses from the shaping gener
a tors.

Video is fed to VI whose output connects
to V2. The gain control being at the input
video connector. The video input being white
negative.

The composite blanking is fed into V5.
These pulses are negative going. A I N34
is used in the grid circuit for clamping
purposes. The plate of V2 and V5 are
parallelled. Mixing of the video and blank
ing is achieved in this manner. Blanking
amplitude is controlled in the cathode, and
the cathode bias is monitored at TP2.

At this time, it should be mentioned
that Fig. 3 shows the test points and typical
voltage values which can be expected. There
will be a slight variation due to the aging
of the tubes.

24

V2 is a Gamma control amplifier. For
our par ticular case the voltage at TPI was
o volts . Our camera incorporates a vid icon
tube, and no gamma p roblems were evident.
Grid of V2 is also clamped.

Negative composite synch pulses are fed
to VB. Synch level is set and monitored
at TN. The plate of V6 is parallelled with
the plate of V4.

V7 is an amplifier and also an inverter
stage so that the polarity of the composite
video is correct. The 10 k pot in the cathode
circuit ac ts as a gain control. The purpose
is to prevent overdriving the cathode fol
lower (VB) which is also the output stage.

Once the amplifiers are set up , it would
be advisable to observe wave forms at each
stage. These are shown in F ig. 4 . I t may

TYPICAL VOLTAGES

T P 1. 0.0 V.D.C.
T P 2. 4.2 V.D.C.
T P 3. 5.5 V.D.C.
T P 4. 2.9 V.D.C.

FIG. 3. Test point voltages
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Fig. 4. Sine wave forms at each stage.

- W8VCO

be necessary to trim the voltages at the
test points to duplicate the wave form am
plitudes and clipping levels.

Only the horizontal sweeps are shown.
These are representative of what the ver
tical pulses should be.

The power supply should be well filtered
and regulated.

Polarities of all clamping diodes must be
observed.

These amplifiers have been in service for
the last six years and have been maintenance
free.

Correction
An error has been found in the figures
for the Ferris Wheel Antenna in the Febru
ary issue. In the table on page 23 the fig
ures for 7.3 MHz should be corrected. The
loss resistance should be 4.43xIO- ·{J and the
efficiency fi gure should be 85%.
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TRANSMITTERS
COLLINS
]25·)
CLEGG
VENUS·Xc.i....r·6M
DRAKE
T--4 Reciter
GONSET
GS B·l0 1
GALAXY
2000 linear w/new Fina ls
HALLICRAFTERS
HY l2
SR 42 A XCVf
HEATH
HW ll
HWl2
Warrior
, • H
6·150-6M con'terlet>-mber
SWAN
SWI7S xcv,
SW I20 aevr
"TTY
Mod. 15
Mod . 14TD-unih
Mod . 14 Reperh w/kevboard

ALL CASH ORDERS SHIPPED
IN THE 48 SfATESI

COLLINS
7SAlW-l.1 KC Fllt.r
755-1
755·]
KWt.42
DRAKE
zcc QM ulti p lie r
L4 (Brand new) linear
HALLleRAFTERS
51& F2 AC powe r sup ply w/spkr
SX"
5XlOO
SX IOI·Mk·1I 1
HAMMARLUND

Hg'"H 170
H 17DC
SP6OO-JXI 7
HEATH
HR·20
G R.M
NATIONAL
Ne 155 (NEW)
He 173
NC300
H RO 50 R w/Prod C. t
He 270

MISSION HAM
ELECTRONICS

e
'.

APRIL CLEARANCE!
RECONDITIONED HAM GEAR

RECEIVERS
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ALL NEW 1968 MODELS
Designed as YOU Requested
CRYSTAL 2 IN 1 TUNABLE

THE MOST
VERSATILE
& USABLE

CONVERTERS

HIGHEST
QUALITY

&
•

PERFORMANCE

crystal,
edgesl
to fre-

Only 519.95 Ea. PPd.

ONLY $32.95 Ea. PPD.
less crystal

(Crystals
55.10 each ppd.1

OUTPUT
1500 kc
1500 kc
1500 kc
1500 kc
1500 kc
1500 kc

COVERAGE
150 - 164 mhz
33 - 48 mhz

118-128 mhz
144 - 150 mhz
50·54 mhz

26.9 - 30 mhz

A LL OF THE ADVANTA GES O F THE ALL OF THE ADVANTAGES OF THE
CRYSTAL CONVERTER, WITH TUNABLE CONVERTER,

Com plete drift free monitoring . Tune The Band for real versatility.
9 vo lt battery powe red o r with ac cessories. A 3 Gang tun ing capacitor for performance.
Sma ll size , st urd y co nstruct ion. Smooth 6 to I red uction planatery tuning .
Easy insta llation. no t echn ical knowled ge re- Large calibrated dial for good band spread.
qu ired. N
Usa ble for a uto, home a nd transistor radios. Printed circuit board for dependability.
C o mp lete with swingin g mount & sc rews. D On-Off switch changes from AM to VHF.
Furnished with 24" c onn ecting COllX ca ble. Tuned output for sensitivity, selectivity, etc.
I year guarantee o n defective pe rfs and labor. American Mede With American Perts.

ALL THESE FEATURES IN ONE CONYERTER PLUS FOR THE FIRST TIME _
Co mp lete intercha nga bility of th e crystalsl Just plug in the frequency cryst<!ll you we nt l
Continuous ly tuned Antenne , RF, and Oscilator stag e even in th e crystal position I These stages peaked

to ultim ate performance by reson ating th ese circuits for best sensitivity, selectivity, signa l to noise,
image re jection, etc. by t he 3 gang tuning ca pacito r.

This means no t echni ca l kn owledge needed to cha nge c rysta l frequency-just plug in the desired
and peak e nt ire converter by t un ing th e tuning kno b for maximum signal-even to the band

Crysta l controlled to Tuna ble with th e flip of th e switch! Save crystals on these seldom listened
q uencies, or for just listening va riety! .

FET transisto r osc ilato r in a uniq ue new circuit making this all possible!
C rysta l & Tunable Mode ls-AM and FM.

BA N D M ODEL
VHF Marine & 1564 X

Fire & Police . 348 X
Aircraft 1828 X
2 Meter 1450 X
6 Meter 504 X
C B & 10 meter 273 X

Tu nable O nly:
Shortwave SWL 9.3 - 10 mhz 550 ke
Marine Marine 2 - 2.85 mhz 545 kc

Coupling loop & Extension antenn a for using Tun eve rter with hom e and transistor radios $3.95.
NEW Mobile Battery Eliminator-Regulated & Filtered-12 to 9 volts $4.95.

Quality Product By See Your Dealer or Order From:

TOMPKINS Herbert Saleh & CO.
RADIO PRODUCTS Marketing Division of Tompkins Radio Producfs

VVoodsboro 7F4. Texas 78393
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SWAN 500C
SSB·AM·CW
TRANSCEIVER
Five band, 520 watts for home
station, mobile and portable
operation.
The new model 500C is the latest
evolutionary development of a basic
well proven design philosophy. It
offers greater power and additional
features for even more operator en
joyment. Using a pair of the new
h.avy duty RCA 6L06 tetrodes, the
final amplifier operates with in
creased efficiency and power output
on all bands. PEP input rating of the
500C is conservatively 520 watts.
Actually an average pair of 6lQ6's
reach a peak input of over 570 watts
before f1attopping!
The sooe retains the same superior
selectivity for which Swan trans
ceivers are noted. The filter is made
especially for us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of
fered in any transceiver today.
For the CW operator the 500C in
cludes a built-in sidetone monitor,
and by installing the Swan VOX Ac·
cessory (VX-2) you will have break in
CW operation.
Voice quality, performance and re
liability are in the Swan tradition of
being second to none.

$520

YOUR LANGUAGE . . . ASK THE



SWAN MARK II
LINEAR AMPLIFIER
Two Eimac 3-400Z Triodes provide
the legal power input, 2000 Watts
P.E-P. in SSB mode or 1000 Watts
AM or CW input. Planetary vernier
drives on both plate and loading con
trols provide precise and velvet
smooth tuning of the amplifier.
Greatly reduced blower noise is pro
vided by a low RPM, high volume fan.
Provides full frequency coverage of
the amateur bands from 10 through
80 meters and may be driven by any
transceiver or exciter having be
tween 100 and 300 watts output.

$395

PLUG-IN VOX UNIT
Plugs directly into Model 500C, and
may also be used with Model 350C
and other Swan transceivers.

MODEL VX·2 . . .. $35

SWAN 350C
SSB·AM-CW
TRANSCEIVER
Our improved standard 5 band model,
now in production and still only . . .

$420



A Solid Dead -Man

Woolner's wheel. W hen this concrete filled auto
mobile wheel is fi rmly buried , it ma~es II guy anchor
which will not fai l.

\Vhen this old world begins to shimmy
and shake, I'm going to climb my tower,
where I'll be safe.

. . . Ted Woolner WAIABP

"The Wild ' 0 wooly winds of worcester
(and Shrewsbury) , wrecked what Wnolner
wrought." (phew) . Omar Kayam said it , I
believe . H e was a Persian poet who be
came a "Silent Pen" about 1130. You don't
remember him, and neither do 1. Only some
of his scribblings remain to say how right
he was.

He said, "There is nothing new under
the Sun, everything that is, has been". I
bet he referred to my tower-and I refer
you to 73, July 1967, page 70 . . .

My tower "was" and is now a "has been"
. ..woe is me. Now if I had been careful,
and not in such a dad-gummed h urry, I
would have put that third dead-man in a
little more securely. The sad part is that
it was up wind from th e tower and it
eased out of the ground a little at a time,
allowing slack to develop in the guy line.
A sudden gust of wind snapped it. Any
one want to buy some small pieces of alu
minum tub ing?

But, I'm not licked yet. It 's going up again
and this time it's not coming down again.

I'm using quarter inch guy lines this time
and the dead-man is heing replacing with
an automobile wheel, filled with cement
(both sides ) to which an iron pipe is se
curely welded and set in a hole about
four feet deep.

....
, -

LEARN CODE
the right way-with

Code Sound language!

CSL NR 1 & NR 2 (l tape) for the prospective Novice , t echnt elan,
General or Amateu r Extra First. J to 25 wpm .
CSL NR 3 & NR 4 (1 tape) for the advanced operator with a sin
cere desire to CODY code sounds at rap id speeds. How to copy
beh ind, etc. 25 to 55 wpm. Both tapes, plenty of copy-pl ain and
scrambl ed, numerals and punctuat ion.
Magnetic tape, 7" reel, dual track; 2 hours. Immediate delivery.

of the International Morse Code. Satisfied users say-"Complete Send check or money order. (Specify which tape.) $6,'5 each.
in every detail"- " Easy to learn!"-"CSL is the best!"-Increase Both Mtll!! 0/1 cue order, only $13.50.
YOUR receiving speed, master the code now! * * *** Sound History Reurd inl, Dept. 7:1, Box 161315, WashinltOD, D. C. 2l1l1U
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Look! Look! Look!

Magnetic Call Letter Sign
21"

Made of weathe r impe rvious plastic-adheres to side
of ca r at speeds of over 90 MPH. RED LETTERS a nd
NUMBERS on white backg ro und . Be identified at
hamfests - conventions - vacatio ns - transmitter
hunts. Sign is of finest quality and style . G ua ra nteed
sa t isfaction and at 112 of what yo u woul d expect to
pay. Money o rde r o r ce rtified c heck accepted.

$ 7!':.~ald
In USA

AMATEUR TR5000

- - -~--

ELECTRONICS
limited

quantities

Most Versatil. All- Band Portable- Fixed
ever built.

mond
Alfred G. RNCh

515 BLACKSTONE
FRESNO, CALIFORNIA 93701

Operated by Hams for Hams

APRIL 1968

• Will receive SSB.CW·AM-FM-LW
All frequency from 350 Kc to 30 Me

88 Me to 108 Me,
• Has BFO-noise limiter-.1diustable AVe
• 2 spealers
• Tweeter on-off switch
• Continuous bess control
• Continuous treble control
• Telescopic SW antenna-opens to 57"
• Te le scopic FM ante nna opens to 32"
• Bend spre ad ham bands
• Tun ing meter & battery test indicator
• ACF on-off switch
• SW fine tun er knob
• Dual drive tuner ~nob-en9ages separately for

FM and multi-wave scales

• long wave tuner
• A M tu ner
• .. SW tuning r.nges
• AC and battery operation

$2250 0
Shipped Prepaid Continental U.S.A.
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Ken W. Sessions, Jr. K6MVH
4861 Ramona Place
Ontario, California

VHF Operation by Remote Control

Remote control operation for the radio amateur using
440 MHz as the control frequency and FM as the control
mode.

Who needs it ?
w hen you are mobiling along, trying to

maintain an intell igible QSO, haven't you
noticed how trees, ignition interference, and
tan buildings seem to deliberately obscure
the other fellow's most pertinent comments?
How hills, obstructions, and QRM wipe out
your p ithiest responses? Haven't you wished
your mobile could sport a 100-foot-high
antenna? Or that your transmitter could
match the power output of your home rig?
It can.

You can drive around town carrying on
QSO's with all the armchair-copy charac
teristics and "getnutabillty" of the home rig.
How? With the seldom discussed but often
used technique of remote control. Remote
control is the transmitting and receidng
through a QTH rig from a mobile or less
wen-situated fixed station.

It is somewhat surp rising that remote
control is not in more common use on the
ham bands, considering the ease with which
it can be achieved and the many advantages
it accords the user. A special permit is
required for remote control, but this is cer
tainly no obstacle. There are no exams or
p roficiency tests involved-only the assur
ance tha t your remotely controlled equip
ment won't go wild while you're not there
to watch it. It is true, however, that the
FCC does impose a few constraints on remote
operation. The most important of these are:

• Input power cannot exceed 900 watts
• Control- but not necessarily operation

itself-must be accomplished from a
fixed station (though it can also be
accomplished from a mobile )

• A licensed operator must monitor from
the fixed control point while the
remotely operated equipment is in use.

32

The last two conditions may appear as
Formidable barriers to remote operation , but
such is not the case at all. If the XYL is
licensed , for instance, she can serve as the
monitor while you're mobile, even though
you're performing all the control functions
from your car. It's just that the primary
control point (which, in th is case, is where
the XYL is monitoring from ) must have the
capability of overriding any control signals
emana ting from your mobile. This philos
ophy assures that the equipment can be
turned off in emergencies even when the
mobile is out of range.

Another convenient way of complying
with the F CC restriction requiring a moni
tored control point is to set up your remote
control system as a joint venture with a few
of your friends who operate the same mode
and band you do. This idea also offers
obvious economic advan tages because the
cost of the remote control equipment can
he mutually shared .

Remote control is ideally suited to group
or club participation . One of the chief
advantages-outside of cost-sharing-is that
a group of partici pants means a group of
locations from which to choose your remote
site. ( Naturally, you' ll want to set up tbe
remote equipment at the best physical
location. ') Another advantage in making a
remote operation into a group project is that
remotely operated equipment wiII be con
trollable from a number of fixed points, at
least one of which should be available for
monitoring while others are mobile.

For those who like to know facts or figures
before committ ing themselves to reading a
complete article, here they are: A complete
remotely operated amateur radio system can
be built up-using an existing station-for as
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control Bnk receiver (s tiU operating even
though the transmitter is keyed ) is inter
connected so that presence of any signal
causes incoming control-link audio to be
coupled to the remotely operated trans
mitter, whose push-to-talk relay is similarly
keyed.

Remote opera tion is particularly well
suited to VHF bands, where direct mobile
to-mobile operat ion is ham pered by noise,
d istance, and physical location. In the Los
Angeles area, there are more than 20 remote
control sta tions in use on two and six meters.
Some of these started as AM stations con
trolled on UHF F~I , but virtually all have
changed their mode of operation to FM.
This shift to FM is due partly to the tre
mendous advantages of F M in the areas
already noted , and partly to the nationwide
trend toward amateur F!\'1 on the VHF
ba nds. ~ :

Typ ical frequencies (or channels ) used
across the nation for FM operation are
146.34, 146.70, 146.76, 146.82, and 146.94
MHz on two meters, and 52.525 MHz on
six. There are also standard two-meter
repeater frequencies on F M : the adopted
input is 146.34 and the output is 146.94
MHz.

As noted earlier, there are no rules that
compel remote opera tion on F M, but the

Fig. 2. tv{ ultielement yagi for control frequency.

"' ~tarsha ll L in coln \V7D QS, l<' M H ams-The Ne w
B reed , Eler-t ronica Illustrated, J u ly 19 67.
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.. . ' ......S... II
I • IfCf I~~

C .1I.....W IT/ I !GlVl! .

Fig. I. Opera tio n of repeater and re mote base ste
tion .
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little as $200. Or it can cost as much as
$1000. It depends on such factors as how
fat the junkbox is and the availab ility of
radio-control transceivers-the prime expense.

Here 's what remote operation involves :
The already established amateur radio

station must be outfitted with a VHF
(220 MHz or above ) transceiver. which will
serve as the control link. The transmitter
portion of the control link transceiver wiJI
be set to operate on 6 or 8 ~IHz away from
the receiver portion so that the receiver and
transmitter can opera te simultaneously. It is
standard practice to opera te the control
link transmitter on the higher of the two
frequencies.

Each mobile and fixed station wishing to
communicate through the QTH rig (or
"remote" ) is then equipped with similar
units. But these. of course will be operating
on opposing frequencies; that is, the re
ceivers will be tuned to the control link's
transmit frequency and the transmitters will
be tuned to the control link's receiver
channel.

Most remoters use FM for the control
mode. F M gear is more readily available
than AM and FM offers such advantages
as superior noise rejection, greater sensi
tivity. excellent squelch characteristics, and
better audio quality than AM.

Once the control link is established, the
QTH rig is interconnected with it so that,
on command from one of the control points,
any signal received on the QTH receiver is
coupled automaticalIy to the control link
transmitter, whose push-to-talk relay is
keyed as long as the signal is there. The
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inherent advantages make it very attractive.
Important points to consider when making
a decision: FM rigs are plentiful, inexpen
sive, and highly reliable; and muting of an
FM remote during the no-signal state is
extremely simple.

w hile the FCC requires remote control
other than via wire line to be achieved from
above 220 :MH z, transceivers operating in
the 220 ~1Hz band are scarce and costly.
FM units operating in the 450-470 MHz
band, however, are not. And these units can
be easily tuned to below 450 MHz. As a con
sequence, most amateur remote facilities are
controlled in the region between 440 and
450 MHz.

Most c i t i e s - particularly the larger
ones- have ambulance services, taxi com
panies, or municipalities with roomfuls of
antiquated 450 MHz FM gear that no longer
complies with FCC regulations governing
commercial use, but which would be ideal
for amateur service . Experience tends to
prove that these units can be purchased for
35 - 50 dollars each when buying in lots of
five or ten. They may run between 75 and
100 dollars if bought individually.

Fig. 1 shows how a remote system is
employed. In the system pictured, the remote
equipment operates on two meters FM. The
control link receives on 441.5 MHz (called
freq A) and transmits on 445.5 MHz (freq
ll ). The dashed lines indicate signal flow from
the key mobile (remoter), while the solid
lines show the return circuit from other
hams operating on the established frequency
of the QTH rig, which in the case shown
is 146.76 MHz (freq C).

Using but one control link, any number
of frequencies may be selected for remote
operation. My own equipment is capable
of operating on 50.4 MHz (AM) and 146.76,
146.82, and 146.94 MHz (FM) . Rig switch
ing and channel changing is easily accom
plished from the remote control point with
simple control devices.

If you reaUy want good results and max
imum coverage during remote operation,
locate the equipment on a hill or in a tall
building. Tbe U.S. Department of Agricul
ture, Forest Service, controls a large per
centage of the acreage in mountainous
regions. In 1965, the Forest Service adopted
the policy of leasing land to amateurs for
radio remote control applications. For an
annual fee of $25, you can be assigned a
good hilltop location (if there's one near

J4

you) and build your own shack there for
radio gear to be used from a remote con
trol point. Southern California is rich with
such sites in the national forest reserves.
At one site, near San Dimas, California, the
government has turned over some 19 acres
of prime hilltop land for amateur use.
There, a small group of us pooled our limited
resources and constructed a small brick
building that satisfied the requirements of
the Forest Service.

Using gear that we collectively donated ,
we installed a three-band amateur radio
system and operate it as a joint venture.
Since the hilltop is twenty miles or so from
the nearest of us, we take turns trouble
shooting when one of the remote trans
mitters malfunctions.

Remoting offers a number of fallout
advantages over direct mobile and station
operation. For six-meter hams, an obvious
benefit is the absence or minimization of
television interference. Another is the reduc
tion of noise at the operating point. The FM
gear you'll be using for control won't be
susceptible to QRM from ignitions, power
lines, and the like. And there will be no
QSB as long as you're operating within good
two-way range of the remote site. If you're
5 - 9 when you leave home, you'll be 5 - 9
at your destination-subject to normal fluc
tuations attributable to band conditions, of
course.

Are you sold? All set to get some gear
and start operating via remote control? All
rightl Send now for FCC Form 610 so that
your license can be modified to include
remoting. Then start looking around for:

• A good location
• Some buddies to share the expenses

and fun
• A bunch of old 450 MHz taxi or police

radios (If you have trouble locating
them, drop me a line)

And while you're at it, why not consider
operating on one of the NEW llREED FM
channels on six or two?

Get your workshop in order and get ready
to build.

Preparing the Equipment

When a discussion of remote operation
comes up, there are always those who will
use the terms "repeater" and "remote"
interchangeably. To salty remoters, the two
are completely different, though related,
things. A repeater is operated in-band-
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A typical mobile transceiver, such as
Motorola T44 or GE's Pre-Progress Line
(or, in the jargon of remoters, simply
Preprog ) requires around 500 volts at
150 rnA (minimum ) for the final amplifier,
350 volts at 60 rnA for the final multiplier,
and 250 volts at 150 rnA for the oscillator,
multiplier, and receiver section. A negative
bias voltage of around 25 volts is also
required for the transmitter.

Tuning up these commercial FM units is
a breeze. Each stage that requires tuning
terminates a t a test point designed to accept
the prods of an ordinary YOM. GE Preprog
units are the epitome of simplicity. Each
test point is plainly marked and is positioned
in the proximity of the ad justment point.
Tuning of transmitter-and in many cases
receiver-stages involves monitoring of the
test point with a 0-3 volt de meter and ad
justing slug for maximum meter deflect ion .

The test points of Motorola T44's are pin
jacks of a standard H-pin socket. and are
designed to be monitored with a 0 -50 micro
ampere meter.

This article will not go into such items as
power supply construction or radio tuneup,
as these are aspects which will vary accord
ing to the vintage and make of FM rig.

You'll find that , invariahly, all commercial
F!\l transmitters and receivers are crystal-

,-- - - --- - --,
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Fig. 4. Single tone oscillator.

I
I
I
I
I

"IW

."'W

01

1

:

J/,L:':"'--1_ ->l- 10 '

6

. 01

.0 1

6800

,

2.7MEG.

0 1

12 AU7 1 ~--'--o-f----..-----,

<10'

6.3 V <- .~(¥' ,

. 20 0V

SQUELCH
AMP GRID

Fig. 3. Schematic diagram of carrier-operated relay.

that is, it retransmits whatever comes into
a receiver tuned to an adjacent frequency
in the same bnnd. A remote is a fixed-fre
quency station (genera lly) which is oper
ated and controlled from a completely
different band. A remote' installa tion usually
involves a repeater on the control link fre
quency, and a repeater (except when wire line
controlled via a leased telephone pair) vir
tually always does.

To be entirely successful, the control link
should itself be a complete and indepen
dently operable repeater. Using 450 MHz
F~l as the control link simplifies construc
tion of the repeater portion of your remote
station because the equipment is inexpen
sive, handbooks and circuits for the used
commercial gear are readily available, and
usually no special rf shield ing is required.

The most commonly available makes of
used 450 MHz F~l gear are GE and
Motorola, though occasionally one finds a
"fleet" of such makes as Duxfont (F air
child ) , Kaar, Aerotron, or RCA. They're all
relatively well known, but documentation for
GE and Motorola is easiest to come by. Used
mobile units sell for about one-half to one
third the price of a 115-volt unit (called a
base station ) . So it is felicitous, if you're so
inclined, to use a mobile unit for the base
station by building up an ac supply.
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cording to the mandate from the FCC, the
control point must employ a directional an
tenna. Fig. 2 shows how a simple yagi can
be constructed from a broom handle and a
few pieces of welding rod.

The next step is the one that turns the
450 MHz system into a repeater : con
struction of a circuit that senses presence of
a received signal and keys the transmitter
push-to-talk relays so that received audio is
coupled automatically to the transmitters.
Where the operating mode for the remote
facility is to be FM, the switching function
is easily achieved with a carrier-operated
relay, which becomes an integra l part of
the receiver's sq uelch circuit.

Its principle of operation is simple : When
no carrier is present, noise would ordinarily
appear at the loudspeaker. A good FM re
ceiver couples the higher-frequency compo
nents of this noise to a noise amplifier, the
output of which is rectified and fed to a
squelch amplifier which keeps the audio
amplifier in a cutoff state as long as the
noise is present. But when the noise dis
appears, indicating the presence of a
carrier on the frequency, the aud io ampli-

PRIMARY POWER
SWITC HING

controlled . Don't make the mistake of buying
crystals for your transmitter before you are
certain as to the fundamental frequency and
know the circuit in which the crystal will be
llSLU . If you arc in doubt, mail a copy of
your oscillator circuits (any crude sketch is
OK ) to Sentry or International Crystals and
mention the model number, manufacturer,
and the approximate date of manufacture of
the equipment you've got, as well as the
desired operating frequencies for transmit
and receive. They will grind the crystals for
you and mail them COD. The International
crystals will cost you a bit more than you'd
have to pay if you bought them from another
source, but you can be sure they will
oscillate-and be dead on frequency at that .
(A self-addressed stamped envelope to me
will bring you prompt crystal frequency
information on any Motorola or GE unit.
This data has been prepared on a computer
tab run and is available to all interested
amateurs.)

The transmit frequencies should be judi
ciously selected so tha t no multiple of the
oscillator frequency falls within pull-in range
of any of the receivers ( including ifs)_
\Vithout considera tion of these factors, the
emission of one of the transmitters can
seriously desensitize the control link receiver.

GE units often come equipped with cavi
ties, which help greatly to eliminate ad ja
cent-channel interference. If the two con
trol link frequencies are well spaced, how
ever, you shouldn't need a cavity. Two
antennas must be provided for the control
link, too. These should be vertically sepa
rated as far from one another as possible.

Antennas are simple to construct for the
450 MHz region. An adequate groundplane
can be built in 15 minutes by connecting
6-inch pieces of brass welding rod to a
chassis-mount ing HG-B/U connector. Ac-
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fier comes on. A dc amplifier with a sensi
tive relay in series with the plate lead can
be driven with the same signal supp lied to
the squelch amplifier, so that contact closure
results from the p resence of a legitimate
audio signaL \Vhen the noise disap pears, the
contacts will of course immedia tely reopen.
The schematic of the carrier-operated relay,
Fig. 3, shows its simplicity and gives details
on how it may be connected to any con
ventional F~I receiver.

The mechanical relay portion of the cir
cuit is a standard plate relay with a coil
resistance of 8 - 10 K. The contacts energize
the p ush-to-talk circuits and allow audio
switching.

With a carrier-operated relay (on the
control receiver) to operate the control link
and remote transmitters, the repeater por
tion of the system is complete. It is also
desirab le, but by no means essential, to con
nect this type of relay to the remote receivers.
Without it, the con trol link transmitter will
be keyed continuously during remote opera
tion, regardless of whether the remote
operator is transmitting or receiving. This
can be a little rough on finals. If you intend
to operate this way, a blower on the
450 .MH z final amplifiers is a must, whether
you'll be running five watts or fifty.

Command a nd Cont rol

The most important aspect of any remotely
operated station is control. And the nucleus
of a remote system is its command and
control circuitry, or "brain."

Control is probably simplest using a tone
system whereby control points (and mobiles,
if desired) are equipped with fixed-fre
quency audio oscillators, called encoders,
while the control link receiver at the remote
site is provided with a simple frequency-to
de converter, or decoder. The audio fre
quency to be used is immaterial so long as
the encoder and decoder are matched. It
might be wise to remember, however, that
higher audio frequencies (2500 to 3000 H z )
are further removed from the voice range,
so decoders on these frequencies are less
susceptible to voice tripping.

The decoder does nothing more or less
than provide relay contact closure when the
proper tone appears at the control link re
ceiver. Rut by connecting a stepper switch
to the decoder, and using a conventional
telephone dial to pulse the encoder, a mini-
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mum of ten discrete functions can be con
trolled-one for each digit of the dial.

Fig. 4 shows a schematic diagram of a
common single-tone oscillator often used for
control applications. The unit is easy to build
and fits into a standard Minibox chassis. The
output is high impedance and should be fed
to the grid of the speech amplifier at the
control point.

The d ecoder, somewhat more difficult to
build than the encoder, is a small, commer
cially available unit that sells for $15 to $25
used. (If there is no source in your own
area, decoders may be purchased by mail
from Mann Comm unications , 18669 Ventura
Blvd, Tarzana, California.) Robert Mueller
(K6AS K) has designed a completely solid
state encoder with matching decoder that is
satisfactory for control. j) His design is not as
inherently stable as commercially produced
units, but has proved adequate for this appli
cation.

Since the frequency of the encoder can be
shi fted anywhere within the usable audio
spectrum by varying its key capacitor, this
portion of the system may be constructed
before you have decided on a decoder.

After the encoder and the d ecoder have
been set to the same frequency, the encoder
may be installed in the control point trans
mitter as shown in the schematic. The de
coder shou ld be installed in the control link
receiver so that audio from the discrimi
nator is coupled to the decoder input. The
decoder output can then be connected to a
stand ard stepper switch to provide the basis
for the command portion of the brain. Fig. 5
shows how pulses from the d ecoder (not
illustrated ) can be used to drive the stepper.

In the circuit shown, voltage is kept from
the wiper aim of the stepper switch until
the digit has been selected and the contract
ing arm has come to rest at that point. In
addition, voltage is removed from the arm
as a prerequisite to resetting the stepper to
its zero (home) position. With this
approach, the wiper ann only sees voltage
when the stepper has been engaged, but
never d uring the actual step ping process.

As soon as the wiper arm moves, the step
cam contacts close to energize the 28-volt
de bus ( relay control voltage) . This 28-volt

*Coltin, L. (K6VBT), "Btnble Tone U nit s for Remote
R a d io Control," !")'I Bulletin, .I a nuary 19 6 8 , V D n
Publishing- Co., 2005 H Hollywood, Grosse P oin te ,
Midlig'lln 48236.
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signal is p revented from getting to the
function selector deck by the voltage con
trol relay, whose contacts are held in by the
ground signal from the carrier-operated
relay. \Vhen the carrier drops, the ground
signal disappears and the controlled voltage
is applied to the function selector (wiper
ann ) where it must perform its control
function within a very brief time span
(0.3 second in the case shown) . In summary,
when the stepper has been properly pulsed
(as with a tone pulse train from an encoder
driven by a telephone di al ) , the operator
drops carrier, and the voltage control relay
opens to apply wiper voltage through the
tim er. At the end of the O.3-second period,
the timer pulls in to supply voltage to the
stepper reset contacts. (These contacts
pulse the stepper rapidly until the step cam
contacts open, at home position.)

Using the momentary voltage pulses
which appear on the selected contacts of the
stepper to perform useful functions is a
simple matter with latching relays. Five
latching relays will control ten fun ctions
(five "on" and five "off"). F ig 6 shows how

an electrical latching relay can be built
from two standard relays.

\Vith the electrical latching relay, an
"on" pulse from the stepper applies a brief
voltage pulse to the coil of the primary
power switching relay. The relay stays
closed even though the pulse is removed
because continuous coil voltage is applied
through the made contacts of the "on" relay
itself . The voltage is obtained through the
normally closed contacts of the "off' relay.
\Vhen power is removed or lost or when the
"off" relay is pulsed, voltage is removed
from the "on" relay and the function m ust
he selected again with the stepper to reen
able it.

Electrical latch relays provide the kind of
fail-safe operation that pleases the FCC
when its engineers consider an am ateur's
plans for a remote facility.

If there is a telephone at the remote site,
a very useful and inexpensive mobile tele
phone system can be built into your control
circuit. I t would probably be a good idea to
check with the local telephone company
before making any connections. however.
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The telephone circuit of Fig. 7 was
designed by Fred Daniel, W6NQS. It can
be incorporated into the control system with
no modifications to existing circuitry. The
beauty of it, aside from its simplicity, is its
flexibility. Mobiles using the system can
initiate calls or answer the telephone when
it rings at the remote site; the telephone
itself can be used to control shu tdown
functions if you want to use the stepper for
ten "on" functions; and the installation will
cost but one contact of the stepper.

The conventional telephone uses but two
wires to accomplish what may amount to a
multitude of functions. There is typically a
low-voltage de level across the lines to drive
the carbon microphone element. When the
telephone rings, however, a higher-voltage
ac signal is superimposed on the lines to
energize the bell.

The control circuit of Fig. 7 takes advan
tage of these characteristics so that the line
can be continuously monitored for incoming
landline calls without disrupting the normal
control functions of the remote radio instal
lation . While the control portion of the
system (lower three enclosed sq uares of the
diagram ) is in normal use, the phone lines
are sensed for the presence of an ac voltage
(indicating that the phone is ringing ) . The
lines are fed through a set of nannally
closed contacts on the telephone enable
relay to a bridge circuit. The dc component
of the line should be isolated by placing a
capacitor in series with each conductor of
the telephone pair. A sensitive plate relay
(with a coil resistance of 8 -10K ohms) on
the output of the bridge rectifier pulls in
when the phone rings and keys the push-to
talk of the control link transmitter for the
duration of the ring. The momentary closure
of the sensitive relay can also be used to
trigger an oscillator or other signaling
device so that when the transmitter is keyed
by the phone, a ring signal is generated also.

The diode in the circuit keeps the ring
back oscillator from energizing each time
an operator keys the push-to-talk. The diode,
of course, must be reversed if polarity of the
system is not as shown in the schematic.
The system depicted here uses negative 28
volts because the power supply was doubling
as a bias voltage source for several trans
mitters.

The ringer may be a simple relaxation
oscillator such as the one shown in Fig 8.
This may be constructed in a few minutes
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with a couple of capacitors, a resistor, and
a neon lamp. The device shown delivers a
varying pitch tone that is easily identifiable
at the receiving end.

When the remote operator wants to p lace
a call or respond to a phone ring, he dials
a preselected number to energize the tele
phone enable relay ( the digit 9 in the case
shown). Here's what happens in the con
trol portion of the system when a 9 is dialed:

The - 28V decoder pulses (one for each
digital increment, or a total of 9) are fed
to the stepper coil through a set of normally
closed contacts on the telephone enable
relay. W ith each pulse, the stepper moves
one position. The step cam contacts of the
stepper close when the stepper is first
energized and do not open again until after
reset has taken place.

It should be noted that some steppers do
not have these step cam contacts. Their
function can be simulated , however, if the
stepper has an extra deck with its own
wiper ann . The function is achieved by
bussing all the contacts of the extra deck
together and running a lead from this buss
to the voltage control re lay (where the step
cam connects on the diagram ) . The wiper
arm, forming the other contact of the make
shift switch , is connected to the 28-volt
source.

When the stepper moves from its home
position, a 28-volt potential is applied to the
voltage control relay, whose contacts are
pulled in as long as the dialing operation
is t akin g p lace . (T his is accomplished
because the ground side of the relay coil
is supplied from the carrier-opera ted relay. )
After the 9 is dialed and the control-fre
quency carrie r disappears, the voltage con
trol relay drops out, applying voltage to the
O.3-second timer, which feeds the 28-volt
signal to the stepper wiper through its own
normally closed contacts. At the end of the
O.3-second period the tim er pulls in, remov
ing voltage from the wiper and applying it
to the stepper coil reset contacts. When the
stepper resets, the step cam again opens and
control voltage is removed from the system.

T he selection sequence described above
completes but one function: It causes a
O.3-second, 28-volt signal to appear on the
ninth contact of the stepper. That short sig
nal causes the telephone enable relay to pun
in and lock itself in the energized state.
A constant voltage from the 28-volt buss is
applied to one of the nannally open contacts
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of the telephone enable relay. Thus, when
the relay pulls in momentarily the buss
voltage is transferred to the relay coil to
hold it in. In this case, the voltage is passed
through the normally closed contacts of two
timers in the telephone circuit, both of which
are used to remove coil voltage (and thereby
accomplish telephone hang-up ) under cer
tain conditions.

With closure of the telephone enable re
lay, the phone lines are disconnected from
the rectifier circuit and fed directly into
the phone patch for audio mixing and trans
fer. The decoder is coupled to the phone
pulser relay so that additional dialing will
pulse the phone line rather than the step
per. The push-to-talk of the transmitter is
keyed continuously. A ground signal from
the carrier-operated relay is supplied to the
timer disable relay as long as the remote
receiver is receiving a signal.

After a telephone conversation has been
completed, hang-up may be achieved in
either of two ways: The opera tor may drop
his carrier, causing the timer disable relay
to close and supply coil voltage to the 50
second tim er. At the end of its period , the
timer opens to remove coil voltage from the
telephone enable relay and return the con
trol system to its norm al state. As a quicker
alternative, the operator might want to
accomplish hang-up by transmitting a con
tinuous tone. This causes a continuous 28
volt signal to appear on the coil of the
phone pulser relay, holding it in so that
a steady voltage is applied to the coil of
the 5-second timer. When the timer pulls
in, coil voltage is removed from the tele
phone enable relay. The phone is ready
to accept other calls, and the stepper may
then be used to select other functions.
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Exclusive Universal
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A t last, a sp reade r mount
th at gro ws •.. you can sta rt
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a d d mor e
e le me n t s

on a larger boom without dis
card ing your orig inal Star
mount .. • die-cast of corro
sion resi stant alumin um alloy
.. • eq ually rug ged aluminum
alloy boom /m ast ad apte r
comp lete w ith hard ware.

$

301 Kit. $ 89.95
4 01Kit. $119.95

Not Ready For Tri -Band?
. .. yo u get th e same quality
wi th POLY duo QUAD
Kits (15-10) sta rt ing as low
as $54.95 and 10 meter
POLY mon o QUAD Kits .

2 elemen t . .. tr i-ban d .. .
power gain co mparab le to 3
e l yagi . . . l ower angle of
ra diat ion •. • greater capture
area .•. more effic iency .

• SZip Glas Spreaders (13 ')
.2 Universal Starmounts

• 1 Boom /Mast Adapter
• 1 Instruction Manual

POLY tri QUAD
ANTENNA KIT

POLYGON PLASTIC CO.
Division of Plas/Sfeel Products, Inc.
Dept . 16807, 64 Industr ial Park
Walkerton, Ind. 46514, Phone (219) 586-3122
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boo m

The Spreaders with the Ultra-Violet Shield
... greater flexural strength ... superior to anything on the
market. . . more durable .. . each Zip Glas section Is 1inal
dipped in rich, sky-blue epoxy paint...th is final coat re
sists all types of weather deterioration... blocks out even
the sun's destructive rays ... adds years to spreader life.

For further specifications plus complete
list of kits and individual components , write . ..
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AMIDON ASSOCIATES

Please Add 25~ per order
for Packing & Shipping

EACH
$3.00

.75

.60

.50

.45

.40

.30

.25

H

formerl y

Ami-Tron Associates

12033 Otsego Street
North Hollywood. Colif. 91607

TOROID CORES
Red "E" Cores-500 kHz

to 30 MHz- I' = 10

# 00 10
T-200-2 2.00" 1.25"
T-94-2 .94 .56
T-80-2 .80 .50
T-68-2 .68 .37
T-50-2 .50 .30
T-37-2 .37 .21
T-25-2 .25 .12
T-12-2 .125 .06

81ack "W" Cores-30 MHz
to 200 MHz- I' = 7

T.50-10 .50 .30 .19 .60
T-37.10 .37 .21 .12 .45
T-25-10 .25 .12 .09 .40
T.12.10 . 125 .06 .05 .25

FERRITE 8EADS: .125" x .125", I' =
900. With Spec Sheet & Application
Notes Pkg of 12, $2.00

KILOWATT TOROID BALUN KIT: Still
only $5.00

EXPERIMENTER'S 2 CORE TOROID
KIT-This famous kit contains cores.
wire, and charts so that you can make
your own high Q modern inductors for
hundreds of practical applications.:

$1.50

MINIMUM ORDER: $1.00

Yellow "SF" Cores-IO MHz
to 90 MHz- I' = 8

T-94-6 .94 .56.31 .95
T-80-6 .80 .50 .25 .80
T-68-6 .68 .37 .19 .65
T-50-6 .50 .30 .19 .50
T.25-6 .25 .12 .09 .35
T-12-6 .125 .06 .05 .25

The telephone lines can also be used
for control of remote functions. I t makes
a very comfortab le backup system for shut
down when a remote transmitter gets stuck
on the air or the decoder blows a tube
(or transistor ) . Soundness of overall design
notwithstanding, such things can happen.
For shutdown, simply connect a re lay to the
bell kever (shown in upper right corner
of schema tic Fig. 7. A control-voltage sig
nal on the re lay can then be routed through
ind ividual diodes to as many latch relay "off'
coils as desired.

If a stepper switch is connected to the
bell keyer, each sequential ring can be
used for control of a separate function. To
discourage unwarranted control from "wrong
munbers" and casual calls, the first seven
or so contacts of the stepper should remain
unused. In this way, control won't be ini
tiated until the phone has rung at least
that many times.

The control elements discussed in this
article were com mand functions, as opposed
to passive control measures. Passive control
includes automatic logging of calls; auto
matic, timed station identification with a
tape playback unit ; automatic shutdown in
the event of failure or loss of cont rol ; trans
mission-length limi ting devices; and function
monitoring techniques. These will have to
he discussed in another article. W e're out of
space.

" I'm switch ing to sho rt wave transmittingl That
smo ~e is killing my sinus I "

. . . K6MVH
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Kayla Bloom WI EMV
P.O. 80' 224
Dublin, New Hampshire 034«

An Invisible Antenna
If it was good enough for them, it's good
enough for him. Here we arc in the space
age with semicond uctors replacing tubes.
integrated circuits being used in place of
racks of eq uipment, and we still stick with
the age old metal element antennas!

It may come as something of a shock to
most of you that the world of antennas
does not begin and end with metal con
ductors. Ionized air makes a perfectly fine
conductor, and can be used to construct
a more than adequate antenna for all needs.
It eliminates any need for a tower or other
means of support. In reality it is a very
simple process.

A rod, or column, of air may be ionized
either by the use of radioactive materials.
or by using an X-ray machine. In the first
instance, an arrangement using radioactive
materials set deep within the bore of a
lead cylinder may be used. A pivot device
at the hase at ground level makes aiming
of the antenna possible to give maximum
gain in the desired direction.

Since radioactive materials have created
a dumping problem for the agencies who
are experimenting with them, it should only
be a matter of a brief time before they be
come available on the surplus market.

The X-Ray method would be a bit more
expensive, and considerably more compli
cated to execute. This requires extreme high
voltage de to be fed into the tube. It's target
then emits a powerful stream of X-Rays to
ionize a column of air. The target support
can be of the same type as the one using
the radioactive material, but would require
more shielding and protection from the
weather since the actual machine would be
the source of the heam.

Since lead shielding is required in either
case, 1 would suggest that you begin stock
ing up on this material before the demand
becomes great and the price goes up. I
would also suggest that if you have any
tower sections lying around , you get rid
of them in the near future before they he
come obsolete.

Since the beginning of radio communi
cations, antennas have been constructed from
metal conductors. These antennas have taken
all forms from a single piece of random
length wire to elabora te trapped yagi beams
for multi-band opera tion . The handbooks are
full of antenna designs to sui t each indi
vidual need for an antenna to work on the
desired frequencies.

The one thing aU these antennas have
in common is the need for some form of
support. These supports also cover a wide
range. They vary from a simple wooden
"A" frame mast to self supporting 100'
towers embedded in tons of concrete. They
crank up and down, fold over in the middle,
or are laboriously climbed by the young
in heart and body. For the most part, they
require miles of guy wires which are in
variably tripped over by the neighborhood
child ren and lead to law suits amounting
to thousands of dollars in damages. A tow
er, in legal terms, is classed as an attrac
tive nuisance. Where there is a tower, a
child will feel compelled to climb it. He
(or in the case of tom-boys, she) will in
variably get hurt and the parents will take
this opportunity to sue. There goes your
life savings.

In addition to the above hazards, the
apartment dweller or the ham with antenna
restrictions from antiquated zoning laws is
continually bemoaning his lot in life and is
restricted to the use of antennas which are
neither visible nor require a support of any
kind .

These unfortunates go to all extremes to
hide their ham activity. They fold dipol es
in the attic; wrap miles of wire under the
eaves of the house; have ingenius devices
to erect the antenna after dark and collapse
it d uring the daylight hours; and even pre
tend to be CBers. These poor souls live in
fear that their neighbors will catch them
at their hobby.

A solution has finally been reached. Why
do we contin ue to construct these massive
arrays? I suppose it is tradition . Like the
guy who votes with a certain party because
his grandpa and his pa did, so he does too. , , . WlEMV
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Donald F. Padgatt WASH PV
First National Bank Bldg.
Dallas, Texas 75202

Using Your Electromagnetic Wave

A long, long time ago, a hairy hominid sat
upon his haunches, and stared with a newly
awakening interest at the camp fi re before his
cave. He noted the smoke rising vertically
over the African landscape, and then gently
rippled the grey-b lack currents with his
hands. A ragged puff was Formed, an un
usual, unnatural effect . Perhaps it would
cause notice, he though t. Perhaps he could
call Ur. over in the next valley.

Over the centuries, first our hominid and
his friend, Ur, and then their descendants
experimented with this novel means of com
munication, this way of extending their
voices. They noted that the insertion of cer
tain types of vegetation into the fire would
provide a darker, and hence more visible,
column of smoke. They discovered that the
use of an animal skin in lieu of one's hands
was much more effic ient in forming the
signal They developed a code of sorts. And
one day, our hominid's descendants were
delighted to read the message from the
other valley that almost had to say : "Ur sig
59 hr OM, name is Mu.'

And then they went on to more importan t
things.

They began to communicate with one
another about the prohlems of their day.
"Food here." "The men from the Serengeti
are attacking the village." "Animals are near."
" My daughter needs a husband."

They went on to more important things.
Thousands of years later, I , a radio ama

teur, sat at my desk in D allas and communi
cated with a fellow named Peter in Piten,
Sweden. After a brief exchange of electro
magnetic fields at the speed of light, I was
possessed of the information that my signal
had indeed reached Sweden in fairly read
able form. He was little better informed than
1. \ Ve did not go on to more important things.

It was a contest of course. Admittedly, hut
for the contes t, he probably wouldn' t have
been on the air. But still! Zip! Forty-five sec
onds! \Vha t result? "5-7, name is Peter; 5-8,

O "name IS on.

I hecame intrigued with th is voice from
beyond the sea, this man named Peter 5700
miles away. I discovered his QTH in the
callbook, and dug out an old National Geo
graphic map. There it was, Pitea, a small
town ncar the arctic circle, on the Gulf of
Bosnia. \Vhat sort of place was Pitea, I won
dered. A port, no douht. \Vas it also a manu
facturing town? An agricultural center? \ Vhat
sort of climate would there be near a large
gulf at that latitude?

But most of all. what of Pete? Did he have
a family, a home? \Vhat were h is interests, his
ambitions? \ Vas he Catholic, Protestant or
Jew? Did he have other hobbies? Could he
perhaps garden during the long days of sum
mer? Do the long winter nights depress h im?

How does he support himself, or his fami
ly? Is he a doctor, a sailor, a lawyer, a for
ester?

And of most interest, my little hoy's ques
tion : "Has he ever seen a reindeer?" I won
der too.

And was he curious about that far off
p lace called Dallas?

"5-7 in Sweden; 5-8 in Dallas, 73 old,.
man.

Are we squandering a birthright?
Isn't it time we moved on to something

more important?
\ Ve have the technical ability, and a poli

tical license. undreamed of during the long
history of man on this planet. We have at
our fingertips, and under our practical con
trol, the only known constant in the universe,
yet we persist in communicating an insipid
jumble of numhers and names, briefly noted
and quickly forgotten .

We should he en tering a new age. W e are,
instead, squatt ing, not unlike that hairy pre
decessor of ours, and metronomicnlly assur
ing ourselves , over and over, that the signal
is getting out. Or we persist in describing
our equipment, and the minutiae of our
problems, and the airways choke with the
endless stream of 811A's in grounded grid
that seem to me to proceed through my
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speaker to infinity and back. \Ve are dis
cussing the means, not the end.

I realize that a lot of my fellow am ateurs
enjoy contests. I respect their right to their
opinion, even though it may strike me as
sheer id iocy to spend eighteen to twenty
hours exchanging numbers to ob tain the
immense privilege of having a call-sign
printed in six point type among thousands of
others. And I respect the desires of others
to collect awards, alt hough that activity
seems more akin to stamp collecting than
to a communications hobby or service, and
has become lud icrous in many instances.
"work six eskimos for the Polar Bear Award!
Special endorsement for SSB," Now reallyl

But, as I say. I respect my colleagues'
righ t to enjoy their hobby in the way they
see fi t . No, I do not call for the abolition of
contests or awards. Nor do I suggest that
every DX contact become a ragchew. It is
impossible in view of our numbers. But I
worry. gent lemen. I worry about our image.
I wonder about our cas ual disregard of our
unlimited power to increase understanding
on thi s troubled planet. -

So how do we begin to extend ourselves,
to move on to more important things. I
would sugges t two ways. The first is quite
simple. The seco nd requires a little work.
As a starter, why not simply avoid the two
most common sub jects of conversation, the
rig, and the weather, and suhstitute questions
about the other man's family, his an ticipa
tion, his other hohhies or interests. The
weather is, after all, transitory. And the
description of the rig tells us nothing of
the man , or his society.

Secondly, there is an indirect approach, the
use of that forgotten document of courtesy.
the QSL card . Here again, we send mostlv
numbers and abbreviations, and description's
of the rig. and perhaps a short "tnx fer QSO."
Instead, how about a Polaroid snapshot of
our house, or our children. an interesting
note, a question or two. Send a comment
about anything but our rig and our signals.
Ten them of our occupations, our though ts,
our p lans. TeB them of your city or town, of
how the mayor is elected. your opinion of
miniskirts, the ecology of the surrounding
countryside, the school system, the sports
that are popular. Anything to communicate!
To show people we are not all long haired
hippies, or hate mongers. To show that we
are a normal people, with the thoughts,
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dream s and ambitions of others, everywhere.
And perhaps, they will respond in kind.

Expensive? A little. More trouble than
expense, really, But try it with, say, every
tenth DX contact and see what happens.

May I now respectfully bow toward the
memory of The Old Man. May I bow also
to all those wonderful old timers, (my
father was one ) who built our hobby with
their endless and painstaking experimentation
and gave us this control over a mysterious
cosmic force. And a third, and final bow to
those who by training and ability are able to
continue this experimentation and research.
I envy their minds, and their prowress.

But after those bows, may I suggest a
turn to the future. To the future of unlimited
world communication. To the extension of
understanding throughout the world, p er
haps as difficult a task as designing a trans
ceiver. May I suggest a tum from outdated
nperntlng techniques, from the concep t of a
re lay organiza tion, from T.O.M,'s cat and the
wouff hong, and those other antiquities.

Can we not feel a stirring within us like
that of our hominid friend after he had es
tablished the reliahility of his system. Can we
see something more wonderful in the smoke?
It can he used for so much more.

Perhaps even Mr. Maxim would agree. Per
haps he would, in 1968, transmit something
that, freely translated, would say: "I don't
give a damn about the signal report. What's
new in Sweden this fine day?"

... WA5HPV

Dayton Hamvention
This is one of the big conventions of each

year. Don't miss it . April 27, 1968 at the
W ampler Arena Center, Dayton, Ohio, spon
sored bv the Davton Amateur Radio Asso
ciation. 'QSO in person at the nations fore
most rad io event of the year. There will be
technical sessions, exh ib its, hidden transmit
ter hunts, an d an outstanding program for
the wives. For further information write :
Dayton Hamvention, Box 44, Dayton, Ohio
45401.

110·120 VOLT

A.C. I .S00 -w&tt. 60·c:ye!e..
Light Plant. F.~lt dr tven
rfoal pickup or small gu
en,ln8. O!>l:' ra l.e$ saWI. dr ills.
IIghU . even T .V. Weighs 25
pounds. Guarante llcl. \VUh
Voltmetn. Iwl tch. a nd pulley.
Regular $&9. 50. now $~9.50.

~nd cheek or money order.

Virden Penna-Bilt. BOI 7066 S.T. Amarillo. Tex.. 79 109
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Paul P. Cook, III WA7CSK
2943 N, E. 178th St.
Seattle, Wash. 98155

lTV Got You Down?
Try these simple cures to beat it

Are you plagued with a peculiar "buzz
saw" sound every 15 kHz on your receiver?
From conversation with other hams I would
guess that most of us on the low b ands

. II TI' "I ..occasiona yare. us ru zz saw, or ae
modulated signal originates in the horizon
tal sweep circuit of television sets, and
when not properly suppressed, can cause
more QRM than a kilowatt next door. When
your TV set is operating, an electron b eam
is flashed across the television screen
from inside the picture tube at a rate of
15,750 sweeps per second, creating a harmon
ically rich 15.75 kHz ac modulated signal.
T his mess is then either carried over the ae
power line, radiated from the TV antenna, or
radiated through the back of the television
set's cabinet. In accordance with F.e .C. part
1.5 regulations, manufacturers are supposed to
suppress this signal, but often because of
cost cutting, very little suppression is actu
ally accomplished. So, as in electrical in ter
ference and TVI, the responsibility for curing
this is left to the radio amateurs. How do
you cure it? This article was written to show
you how. There are several supp ression steps
which can be taken, each pro gr e s siv ely
more drastic in nature. Dependin g on how
far away the offending television receiver
is, you may have to take any number of
suppression steps.

Line radiation

The fi rst and most common means of
radiation of the horizontal sweep circuit
signal is through the power lines. To sup
press this, the best method is to byp ass the
line cord with capaci tors . T ake two .01 mfd.
disk ceramic capacitors with a rating of at
least 1.50 volts each, and solder them be
tween each side of the ac line and the tele
vision set chassis at the point of entry or
interlock. This should cure at least some of
the interference, and if the set is several
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houses away from your rig, this may p rovid e
all of the suppression that you need. In both
of the TV sets suppressed by WA7BGO and
me, the bypassing had already been done
by the manufacturer of the sets. However,
if yours is an older mod el, this p robab ly has
not yet been done. If you are still receiving
the 'buzz saw" signal after this step, read
fu rther.

TV antenna radiation

As with the ac line, stray coupling may
exist between the horizontal sweep circuit
and the television antenna system. To cure
this, a high pass fi lter should be installed .
There is no need to buy one. Just write to
the manufacturer of the offending television
receiver explaining the problem, and they
will gladly furnish you with a brand new
Drake fi lter absolutely free of charge. W hen
you connect the filter, be sure to install it
inside the television cabinet to minimize radi
ation. \Vith this you are killing two birds
with one stone; minimizing lTV and TVI. If
this step does not completely wipe out the
harmonics, the next "block b uster" step is
guaranteed to cure the most severe cases of
lTV.

Direct radiation from the
horizontal sweep circuits

Radi ation may escape through the tele
vision cabinet and be radiated quite a dis
tance. The obvious solution is to shield the
cab inet . I taped sheets of aluminum foil to
the inside of the TV cabinet until it was
almost completely shielded ( there were
some Inaccessable spots). Then in several
places the shielding was grounded to the
chassis of the set. Radiation out of the front
of the set is almost nil as TV picture tubes
are coated on the back with a metaIic paint
that effectively shields the front of the set.
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You May Have A Deduction
Coming On Taxes

If you operate MARS, that is. Read on,
tnx to WB6AEO who pointed this out in the
Internal Revenue Bulletin for 23 October
1967:

"Unreimbursed out-of-pocket expenses
incurred by the taxpayer, a civilian «ham"
operator, in operating his radio equipment
as a volunteer member of the supple
mental program of the Military Affiliate
Radio System (MARS), an organization of
military radio stat ions and facilities estab
lished at United States Anny and Air Force
~nstallations. are contrib utions or gifts with
In the meaning of section 170 (c ) (1) of
the Internal Revenue Code of 1954 and
are deductihle sub ject to the limitations
set forth in section 170(b ) (1) (B) of the
code."

Further, ", . . a deduction shall be allowed
for any charitable contribution subject
to certain limitations." And " the Code
defines "charitab le contrib ution» as includ
ing a contribution or gift to or for the use
of a State, a Territory, a possession of the
United States, or any political subdivision
of any of the foregoing, or the United

After the taping of the aluminum foil to the
inside of my fam ily's small portable and a
large cabinet type at WA7BGO's house, we
were unable to find any trace of the buzz
saw signal on either of our station's re
ceivers.

The on ly real difficulty encountered was
trying to convince my parents that the TV
was radiating illegally and that I had to tear
into it. A call to the local FCC office revealed
that a standard FCC letter will be sent out
on request, explaining lTV and the F CC's
position to the TV owner, should any diffi
culty with the owner arise.

In conclusion, this project has been most
enlightening in the area of lTV and has
improved communications at WA7BGO and
WA7CSK tremendously.

.. . WA7CSK

( Ed. n ote : U8e l"nution with f uil 8hidding a8 compli'tl'
bwcki,lg of air drculaUon l ead8 t o l'Zct8n tJe
h l'at and may r u in a t r an8former or ot h i' f'
comPOJl tnt ) .
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States or the District of Columbia, but only
if the contribution or gif t is made for ex
clusively public purposes." And ", . . no
deduction is alIowable for a contribution of
services. However, unreimbursed expendi
tures made incident to the rendition of
services to an organization contributions to
which are deductible may constitute a de
ductible contribution." And the kicker:
"... the nonreimbursed out-of-pocket ex
penses incurred by the taxpayer for the
operation, maintenance, and repair of his
radio eq uipment which are directly at
tributable to the performance of such
voluntary services are deductible. No de
duction is allowed for ... a proportionate
share of the general maintenance or repair
... or for the fair rental value . . . or for
the depreciation occasioned by such

"use . . .
So there you have it, lads. It appears to the

Editor (though the IRS may not agree)
that this same reasoning would apply to
expenses incurred in any PUBLIC SERV
ICE type of operation such as AREC,
RACES. etc.

~epri~ted from The F ootp rint, the bullet in of the
l' uothill Ama.teur Radle S ociety P alo Alto, California.,
edited hy Jim Lcmnxney WA 6NIL.

FM EQUIPMENT
We have Just r ecoiled the following used FM equipment for
Im medta te sale :
Low Band, 30 to 50 megacyeles
T · 51 ~. 50 watt ou tput , 6 112 input, vibrator supply .. $6.5.00
80-D, ~o wa tt output, 12 volt input. dynamotor supply ,. 60.00
80-D, 32 walt ou tput, 6 volt Innut , dyn amotor supply ". 45.00
140-Ll" .>O watt output, 12 vcu In put, dynamotor supply 6.5.00
30· D. 30 watt output , 6 volt Input, d}'namotor supply
H~htBa~~IYI 52 · to·i62· ~';gacYcl es .... 5.00
T - 3:IA AT , 8- 10 waUs QutJlu t. transis tor ized reeeire r

6 von t rans is tor power . upply •... . . •..... , ... .. •.• 35 .00
Mnu~t1nll: bracke t for abore . . . . . . .. . . . . . • . . . ..... 5.00

80 -D , 30 wat t output , 12 volt input . d}'namoto r supply
eensteen ree, . •..•...... "....• .• .•. , . ". . . .• .• .• . '. 65.00

30- D, ~eher only, 110 volta .I.e power suPplY • . . . .• 35.00
3D-D . xmtr - jtee. wnh cabin. 110 Volts AC power
4.5~uP~~~u;.ci';; ' ' ' . ' ' 65.00

T -44AA , ' , III ", . t tl output . 6 11 2 volt input, Vibrator
M~~~~n::~,P"" _ _ 60.00

P - IIU 5 power . upplle. , brand new, 180 1"OILI @ 60 mao
6 \'O it Input , add a 5 ohm 10 watt res is tor to cen-

P
VeI"t for 12 voll use . •.•....• ...•...• .•..•...•. •.. 8.00

ower suppl1el1 takm fr om 10"' mobile eQuipment (nV
U V, ete.) fDOIt need minor repairs but a re useful f~
pa rta ....hleb are worth Oler $15.00, In transformers
relU I. ete. $2.00 each ....•......•...•..... "S for ' $.5 00

VlbratoB-We bJ,ve most tn..... of vibra tors OIl hand .
4 pin,S pi n, 6 pin and 1 uln. $1.00 each .. . . 6 for · $5.00

Cable seta for 10 &: 15 lneb moblle units. Give model
, of r ad io when ot'derlnc. $3.00 per set. . • . 4 sets for '10.00

I lug.: Motorola # 9·800IH5. Brand new. $1.00 eaeh :
u.ed .. . . . .. • . • . • • . • . •. •. • . .. • . . . . • . . . _._ 5OC .eh

I'Gleela ln Fuse blorlu , Single fu se•.2Se : double fuse , 35e N .
Ca rrJ"lnz case, for 1I:!1 "" s imilar portable. each .. .• $1.00
Control hnt1Jl : 1' -9022 '" s imilar . ....ith mike : eaeh •.•. 5.50
r r-90Z2 h. I '~U.r , without mike, each . . . _. • . . . • . .• .• $3.00

ouae, w t ut mike , "aeh .•...•• . _.•. • .•. .• .• . • . • • . . 5.00
Ca, bon mlehrophon need palntin&". each _ 2.50
Anlenna roW: for low bands. each O\"er 58 ineh long ea I 00
Uled base .nd spring for low band antennas each ' . £00
Q uirk call ,Igna l OOJ: etI . with reIllY, pUot illtbt &. .

~wlt~. each . .• .•. . • . • . • . . . . . . • . • . . . • . . . _ 50
MIke nltup swUcbet, each .......•. ,.. . .. . .. . ... . . . . .25

On small item . oteese Incjude postalte
All equtpment II used and In fair to Itood condi tion All
sal... millt be for a mateur U' '' . no oommerclal UBH pi t a&&,

DU PAGE FM: P.O. BOX 1, Lombard, III . 60148
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Helen Sessions WA6SPT
"'861 Ramona Place
O ntario, Californi. 91761

The YF Fights Back

Most husbands, I've been led to believe,
are considera te enough, but that OM of mine
most certainly never was! He tu rned into
one of those Ham "Monsters" and began
to forget to kiss me when he came home
from work. He never asked me how my
day went, or how the children were. He
would just rush in the door, and make a
bee-line for that trash-pile he calls a radio
shack. fie would lock all his doors, throw
a bunch of switches, and fill h is ears with
wild, nerve wracking screetches.

I remember one particular day when he
came home and followed the above pro
cedure. I had dinner ready, and it was all
set to put on the table, so I sat down and
began to figure a way to get him to come
out to eat. Just for laughs, I thought I would
t ry calling him for a change.

"Dinner's ready, Darling" I casually sang.
I cocked my ears to hear through all the
QRM in the shack, and presently the locks
moved and the door swung open. To my
utter amazement, the 0:\1 burst forth.

"Have you seen my soldering gun?" he
asked innocently. Looking past me, he spot
ted the gun on the chair by the table. He
darted forward, snatched the iron, and dis
appeared back into his hole before I could
protest.

"Your dinner is getting cold, Bahy Doll",
I called sweetly. He answered by turning
up the receiver gain full blast. I began to
get a little shook.

" K6- !, here is your XYL call ing and
sitting by!" 1 stuck my ear to the door to
see if he copied .

"Sorry, OM," he was saying politely,
"Little QRM on you that time. Retter give
me that again."

A trifle irritated at thi s point, I went into
the kitchen and returned with a hammer.
Being a little familiar with the code, I very
lightly tapped out "CHOW" on the shack
door, splintering the panel. I listened.

"Can't copy, 0:\1 . . . some lid is sending
C\V on ur frequency."

Still undaunted, I retreated to reorganize
my attack. Deciding on a new offense, I
grabbed the scissors from the sewing mach
ine d rawer, and zipped out the hack door.
His transmission line was no problem at all
for my pinking shears and it gave easily
after two snips. Smiling coyly at my genius,
1 raced back into the house to see my re
sults. After hiding the shears, I waited at
the dining room table. He would he
sauntering out in no time, I calculated . 1
waited a few minutes, but still no sign of
the beast from 50 million cycles . I snuck
up next to his door again, and put my ear
to the keyhole.

"I was in QSO with a guy down on forty
a few minutes ago:' he was saying, "but the
hand folded suddenly, so here I am on six.

To heck with dinner. I got myself a
ticket and now have a rig sitting where the
dining room table used to be. Once in a
while I have a QSO with the O~1. He's not
such a bad guy once you get to know him .
He does have his faults, though. It seems
he always wants dinner when the skip is in .

.. . WA6SPT

WRITE FOP
lELREX PL 68

'5 "'.= -._--- ~=' -- -~
~~ •

-.

TElREX (Paid .) "BALUN" FED " INVERTED·V" ANTENNA KITS

EASY·TO·INSTAll, HI·PERFORMANCE LOW.fREOUENCY ANTENNAS '1
• " Mono" Bands from $23.95-Also " Trapped" 2 and 3 Band Kits. 1

3. 4 or 5 Band "Confcat- tnverted-v" Antennas from $52.95
3, 4 or 5 Band. 5 to 10 DB- " Empir ical-I.V.-Logs" - S.A.S.E.

TELREX COMMUNICATION ENGINEERING LABORATORIES- ASBURY PARK, N. J, 07712

Mfd. unuar
Tetrex Pat.
2,576,929
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FOR YOUR TRANSCEIVER •••

LINEAR SYSTEMS'
MOBILE POWER SUPPLIES!

CE NTURY Model 400-12 and 500-12 ... long-time
favorites of amateurs everywhere. Both models
operate all transceivers, but the 500-12 gives your
rig that extra power when conditions get rough or
the battery low. 400-12: $129.50. 500-12: $149.50.
At dealers everywhere!

CENTURY CABLING INFORMATION
CENTURY CEHTURY $W J§O H C·ZOII ..... 'ALAXY

400-12 Pin # !iOlI·12 .W .W TR·) Nex.) SR 1M GALAXY '"Wire S in C,blU fUNCTION .W'" ... ... V• • HeX·S KWIll -, ",WM., .. '" '" y

,&7 .. ... lZv Battery,
'" '" Yellow Bias a , , • , • • • • •• '" '" c,"" Low VolUlge .. 10 .. U • 1 , , , a

s m m ' oO Hig h Vollalle • • • .. U , , , 1 ,, m m B lac k Starter 1 , , a 1 , , s • 12, .. .. Brow n Ground ,., ... ... ,.. ,.. ... .. , ,.. 10 &. 11 7 &.11

'" Slack - l tv 8.tte r~ &7 .. ... ...
• '" '" While lZv Fi lament ... " C ' ,C • • 12 U , ... ••,
In ter. ,..
COflnect ..
Ed. Spk,. 12 12 12 , 12to Ground

12 Volts , 1to Switch

COMMANDER Model 400-12/117 ... for all com
mercial transceivers up to 500 watts PEP. Operates
from 117 volts ac, 50 - 400 Hz, or 12 - 15 volts dc!
Multiple high- and low-voltage output taps includ
ing adjustable bias and battery charging voltage.
Compatible with transceivers for years to come.
$189.50.

COMMANDER CABLING INFORMATION
COMMAHOU: HC-2OO SR , ... 'AUXY

Pi n # and SW1SCl SW 241 TR·) Hex-, S.... '''LAXY '"Wi~ Col or fUNCT ION SW'" SW ... rR. HCll-S KWN., "'Will.' S.... .. Y

1 Green + 275 Volts 10 9 11 9 1 1 2 3 3

2 R,d +800 veus 8 8 10 11 2 2 1 1 1

3 Black Ground--
9 3 4 4 4 9 94 Yellow Bias - 0 - 125 Volls 3 3

5 White Switch 1 1 1 1 7 5 5 4 \2
.

9 7 6 11 117 Purple Switch 2 2 2 2

8 Orange + 12 Volts 5 5 NIC NIC NIC NIC NIC 5 5-
9 8 1ue Brown 12 Volts A.C. 4 4 4 4 12 11 7 6 6

10 Black Ground 6 6 6 5 &6 3,10. 14 3& 10 3 &9 10 7

Ext Speaker 12 12 12 7 12

14· 16 Rod +1 2 Volts Battery D. C. Input Cable

13 · 15 _ 12 Volts Battery D. C. Input Cab le

II!I LINEAR SYSTEMS, INC.
• 220 Airport Boulevard, Watsonville, Calif. 95076 Tel. (408) 722-4177
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Sam Kally W6JTT
12811 Owen Street
Garden Grove, California 92641

A Career in Electronic Engineering

If electronics has cap tu red your interest
long enough for you to get a ham ticket,
you have probably thought about Electronic
Engineering as a career. If so you have
undoubtedly run into a Jot of contradictory
information. On one hand you read about
the major layoff's in the "Aerospace" in
dustries, a decline in the enrollment at en
gineering colleges, and government state
ments about the "surplus" of engineers. On
the other hand, the current Los Angeles
Times Sunday edi tion- which is a barometer
of the engineering profession-is bulging with
help wanted ads for Electronics Engineers.
Many of the trade magazines carry edito
rials on the shortage of skilled engineers.

Which story is correct? Is there a demand
'for engineers? If so, is the demand here
to stay? How do I prepare for a career in
Electronics Engineering? Will I find it chal
lenging and financially rewarding? These
are some of the questions you have prob
ably asked yourself.

Currently there are about 260,000 grad
uate engineers of all types active in the
aerospace and electronic industries. About
90% of these entered the profession since
World War II. A majority of these are vet
erans who went through school on the GI
bill . The World war II group (which has
set outstanding scholastic and engineering
records) is now in the 40 to 50 year bracket.
They are entering middle management and
corporate executive positions. The Korean
war group is at the Senior Engineer and
Project Manager level. This leaves a short
age of engineers in the 1-10 year experience
level. This shortage is becoming more acute
because of a decline in engineering en
rollment. \

The shortage of engineers with rf back
grounds is even more critical. For the past
decade the educational emphasis has been on
digital computers and digital techniques.
Suddenly. industry is realizing that there
are very few qualified rf engineers. The
required shift of all telemetry activity from
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the 215-260 MHz band to the 2.2-2 .3 GHz
band by 1970 has precipitated a crisis in
many programs. Challenging programs like
th e POLARIS S-band conversion and POSE
IDON are seriously short of engineers with
experience in all phases of rf design, and
no doubt will remain so for many years.
The satellite communications system (both
commercial and military) . and commercial
television also need rf engineers. If you
enjoy working with rf the future is very
bright.

-_ _ jll; n
A wide ra nge of engineering skills went into this
porta ble telemetry station. This system recovers
te le met ry data from POLARIS missiles and has faci l
ities for trading the missile and destroying it if
it goes off course.

Educational Requirements

Before World War II an ambitious self
educated man could crack the engineering
profession. Now the table stakes are much
higher. It req uires a minimum of a Bach
elor of Science degree with the Master of
Science degree becoming increasingly im
portant. In fact, some colleges report that
as much as 30% of their graduating stu
dents go directly into graduate study.

\Vith this trend to graduate education
we can logically expect that in 10 years
the average engineer without a Masters de-
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•

THE EASY WAY!
• No lookl T. Read
• No Visual Gimmicks

To Dbtrod You
• Just lIlten And Learn
SOled on modem Ply-mologlcal
'echnlquel-Thh (au,... will tab
you Myond 13 w.p.m. In
lESS THAN HALF THE nMEI

Aha ava ilabl. on maGnetic tope.
See your dealer nowl

A, Jbu. tOntaln, IlIfH IZ"
l P ' . 2Y, hr. 1IlIII"Uctlon

dent. These range from scholarships, outright
grants, federa l student 10· 1S to work aid
p rograms at the colleges. Your best help
in locating funding is your local public
librarian. Also check the scholarsh ip section
of the college calalogs and talk to your
teachers.

206 mil front $t...... floro"a Colorado

. . .. W6]TT

LEARN RADIO COO

Types of Eng ineering Schools

T here are two basic approaches to engi
neering education in the United States . If
you are certain that you are interested in
Electronics, the Polytechnic college may be
your best bet . Schools like California State
Polytechnic College start right off with
electronics courses in the freshman year.
The conventional schools concent rate the
general courses in the freshman and sopho
more years and the electronics courses in
the junior and senior years. Get catalogs
from severa l schools of each type and com
pare the curriculum before deciding.

Compensation
Will engineering pay a good salary? The

February 1967 graduating class averaged
about $668 per month in starting salaries.
T he average for Southern California re
search and developmen t oriented companies
was abou t $734. You can reasonably expect
to double your st arting salary in 10 to 12
vears.

As with any career, salary is only part of
the compensation, and not the most im por
tant! Engineering can be as exciting as you
want to make it .

i,

gree will find h is opportunities severely
limited. Even now a high percentage of
employmen t advertisments read "Engineer
wanted MS preferred". This means that to
provide yourself with the best training and
background to maximize your career op
portunities you should p lan on five years
of college, This is expensive, but don't get
discouraged. where there is a will there is
a way-in fact, several, ways.

Earlier I mention ed that the majority of
Engineers were veterans. Most of us realize
that to maintain our free society t: very cit
izen has a responsib ility to serve in our
armed forces. By careful p lanning you can
receive valuable training that may be used
for college credi t, and qualify for the Gf
hiJI which will pay for your formal educa
tion when you get out. All of the services
have good electronic schools. However, the
Navy schools seem to have the edge on
technical excellence. Many service courses
arc accep ted for lower d ivision credit at
engineering colleges. It is advisable to di s
cuss your plans with a counselor at the
college of you r choice p rior to en listing.

There are numerous other sources of fi
nancial aid available to the engineering stu-

This C ano g a TELTRAC system automatically trads
missiles with te lemetry sig na ls in t he 215·265 M Hz
band . It was used to t rad t he p roject G EMI N I cap
sule. Systems of th is na t ure req uire skills in t he rf
a nd servomec ha nisms fields.
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What •
IS

Jos. P. Fincutter, K3STU
5620 Alta Vista Road
Bethesda, Maryland, 20034

YOUR "Amateur Q"?

Listen to the various bands and what do
you hear? You hear "authorities" of all
degrees and kind on any subject that you
might suggest; you hear some very inter
esting technical talk ; you hear amateurs
giving of their time and talent to the han
dling of overseas' phone patches for our
servicemen; you hear some boasting of DX
worked , high efficiencies of linear ampli
fiers, very high forward gain and front-to
back ratios for beam s, etc., ad infinitum.
Unfortunately there is also a lot of idle
chatter that does not fall within the Ama
teur Code and much operational p rocedure
that does not fall within the FCC RULES
AND REGULATIONS, PART 97 , AMA
T URE RADIO SERVICE. Let me quote
from SUBPART A, General, 97.1, Basis and
Purpose," . . . an amateur service having
a fundam ental purpose expressed in the
following principles:

a. Recognition and enhancement of the
'value of the amateur service to the puhlic
as a voluntary non-commercial communica
tion service, particularly with respect to
provid ing-emergency communications.

b. Continuation and extension of the ama
teur's proven ability to contribute to the
advancement of the radio art.

c. Encouragement and improvement of
the amateur radio service through rules
which provide for advancing skills in both
the communication and technical phases of
the art . '

d . Expansion of the existing reservoir
within the amateur service of trained op
erators, technicians and electronics experts.

e. Con tinuation and extension of the
amateur's unique abili ty to enhance inter
national good will."

THIS IS OUR CHART ER FOR EXIST
ENCEI How do you think WE as amateurs
accomplish what is intended in the above list
ed principles! I'm not sure, AND I'm not go
ing to judge the amateur fraternity as a
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whole on the basis of the actions of a few.
What's more, although I have very definite
interests within the scope of the enjoyment
of amateur radio, I feel that each amateur
has the right, within the laws, to pursue
those interests which provide him the most
enjoyment and satisfaction , such as CW,
SSB, AM, VHF, TRAFFIC, etc.

What I would like to do in this article
is to provide some thought provoking rna
terial which I hope will in some small way
improve amateur radio and at the same
time make us more respectful of the liabil
ities which we accept when we obtain a
license from the FCC.

How many of us have an up-to-date
copy of the FCC Rules and Regulations,
Volume VI ( October 1966 ) , in which PART
97-Amateur Radio Service, is included? I'll
bet a good percentage have never seen one?
I'll also bet that most are using the ap
pendix to the License Handbook, and, an
old e d i t i on at that. There have been
changes in the laws under which we op
erate over the past few years, not very
large changes but changes which affect us.
On what do you rely for the latest informa
tion on changes in the laws? How can you
comply if you are not knowledgeable about
the laws?

I had these thoughts in mind recently
as I was reading PART 97 when an old
tried, true and familiar equation came to
mind- "Q = X / R"; one with which we
should all associate the word MERIT. 1
would like to use this equation, but with
a slightly different interpretation , to estab
lish not a figure of merit for an inductor
based upon the relationship of its reactance
to its resistance, hut an A~IATEUR Q (ama
teur figure of merit ) based upon the re
lationship of our compliance (or positive
reactance ) with the laws to our resistance
(or non-compliance ) to the laws. Therefore,
my eq uation reads as follows:
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Q _ X A "Q"R = mateur =

Compliance with the laws
Resistance to the laws

Where
Compliance means "being knowledgeable
about the laws and making an honest
effort to comply with them",
Resistance means "not knowing the laws
and making little or no effort to comply
with those which require a small degree
of difficulty or time consuming energy" .
Now that I have defined the terms in

my equation. how will we use this equation?
SUBPARTS C, D, and E, Chapter 97, Vol
ume VI, FCC Rules and Regulations con
tain the laws pertaining to "T echnical
Standards", "Operating Requirements and
Procedures" and "Prohibited Practices and
Administrative Sanctions" respectively. Each
paragraph in these SUBPARTS details laws
governing our operation of an amateur sta
tion. Later in the article. I have posed some
questions on each paragraph which should
stim ula te some thought about how well we
comply with or resist the laws. In order
to d evelop some numbers which can be in
serted in my interpretation of the figure
of merit equation, I have arbitrarily as
signed a point value of "10" to each para
graph since I was not able to "weight" each
in terms of its importance (each is a part
of the total law ). Below I have provided
a "Q-Card" for you to tally the evaluation
of your "compliance" and "resistance". Col
umns "X" and "R" are p rovid ed for these
tallies respectively. Now, afte r you have
read the question (s ) for each paragraph,
analyze your operations in tenns of "com
pliance" and "resistance", and then assign
values to "X" and "R", being mindful of
the fact that the sum of the X and R values
must eq ual 10. For example, if you feel
that you fully comply with the law, then
you would enter 10 under X and 0 und er
R; 70% compliance would result in entries
of 7 under X and 3 under R; complete
failu re to comply would be entered as 0
under X and 10 under R.

SOOoooo-now proceed to the questions
do some soul-searching-BE HONEST AND
FORTH-RIGHTI You won't be kidding any
one but yourself if you don't sit back and
really think about your operations in terms
of the law.
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"Q-CARD"
Point Amateur Q

Paragraph Value "X" "R"
97.61 10
97.63 10
97.65 10
97.67 10
97.69 10
97.71 10
97.73 10
97.75 10
97.77 10
97.79 10
97.87 10
97.97 10
97.99 10
97.103 10
97.105 10
97.111 10
97.113 10
97.115 10
97.117 10
97.119 10
97.121 10
97.123 10
97.125 10
97.129 10

FCC Rules and Regulations
Subpart C: Technical Standards
97.61: Au thorized Frequencies a nd Typell of Emisaion.

a . Ar e you fa mi li a r with the limitatioll3. both fre
quency a nd tyPf' of e m ission, in t he band, and/ or
bands, in which you operate !

b. Have you zone outs ide the band to wor k on
elusive DX station!
97.63: Individ ua l Frequency N ot Ass ili'ned.

a . S ince you are not a ss igned a given frequency,
how R'entle m a n ly are you when someone "eeroe-In" in
o n t he f requency you are us inR'T

b. H ow well do you avoid "Net frequencies", par
t icula r ly those whose mission accomplishes a really
worthwhile pu rpose s uch as the "Eye Bank Net", and
m any, many others j
97.65 : S pecial Emlssfon Limitations .

a . H ow do you determine the bandwidth of your
s iR' n a ls for t he va r ious t ypes oC emission that you
miR'ht use T

b. Is you r tes t equ ipment a dequa te for the purpoee T
97.67: Ma x imum Au thorized P o wer.

a . Maximum DC power in pu t to t he final amplifier
s tage of a n osc illa tor · a mp l ifie r tra ns m itte r o r to the
p late d rcuit o f an oscillator tra nsm itter is one kilo
watt (1 KW ) . T h is paragraph a leo s tates that input
po wer in excess of 900 watts mus t be accurately meas
ured. Can you com ply with this requirement w ith your
p resent t r ans mitter1 Remember t h at P ower is the
product of Voltage and Curren t I

b . The term "accurately" is used in connection with
thi6 measurement of DC P ower. Do you know the
accu r acy of your meters, s hu n ts and multipliers used
to meas u re your powerT
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e. If YOU oper a t e on those bands where the power
limitations are much lower. how do you measure the
power ?
97.69: Radio Teleprinter Transmissions.

a. H ow do you determine that your speed is 60 =5
wo r ds per minute1

b . F or Fl emission the deviation in f requency from
mark to s pace, o r vice versa. shall be less than 900
cycles per second (hert z) . H ow do you meesure this ?

c. F or A2 and/ or F2 emission , the higheat modulat
inK frequency sha ll not exceed 3000 cvelee per second
(hertz) a n d t he dev ia tion between the m ark and space
s ignals or vice versa . shall be less than 900 cycles per
second ' (hertz). What equipmen t do you have that will
insure t his?
97.71: Transmitter P ower Supply.

a. What m ethods h ave you employed to insure that
the ripple voltage f rom your power supp ly is not
modula t inll your s ign al? Can you measure it ?
97.73 : P urit y and Stability of Emissions.

a. H ow do you determ ine 100% m odulation of an
A2 or an A3 emlS3lon?

b. H ow do you determ ine t ha t your SSB t ransm itte r
is deliverinK a " clea n s ig na l"?

c. H ow do you determine t hat you have spur ious
ra dia tions, such BlI harmonics, subh armon iee, spurious
modulation p roducts. key clicks , parasitic oscilla t ions,
and/ or other teena lent t'ffects?

d. H ow do you respond to a fellow amateur who
tells you t hat you have a poor s iKn a l (or some prob
lem) ? Do you t ry to convince him that his receiver is
no good or do you t ry to fi nd out what the trouble is
and make some checks w ith him?

e. Do you h ave a dummy load for testing purpoeee j

97.75 : Precuencv Measurement and Regular Check.
a . H ow do you detef-mine the output frequency of

your transmitt er?
b . Can you check t he freq uency calib ra tion of your

r eeefver t
c. Do you feel that the accu racy deslened and built

into the equ ipment by the manufacturer is sa tisfactory
for this re<luirement 1

d. H ow lena s tn ee you have checked your "100 KC
Calibrator" aR'ainst a st an da r d frequency transmission
from the National Bureau of Standards (or some
other known ate n da r d of frequency of comparable
f1 ccurflcy) 1

Subpart D: Operating
Requirements and Procedures
97.77 : P rec t tcee to be observed by ALL Licensees .

a . E ach a mateur station !>ha ll be oper a t ed in ac
cordance w ith good en gineer in R' and eood amateur
prectjce. H ow good is your enR'ine('rinK practice? Do
you h a ve teat equ ipmen t with which to measure or
a t leaat "monitor" you r construction or installation
wor k?

b. H ow well do you practice the"Amateur Code"?
97.79: Who m ay opera te an Amateur Station?

a. The Ileensee of a n am ateur s tation may allow a
non-ama teur to ilpeak over a microphone or to operate
a teleprinter as 10m:: as t he amat eu r t urns the carrit'r
on and off a nd lI ig1\8 t he station off after eommuniee
tion w ith eacb atat.ion h all been complet ed. Do you
allow a non-amateur friend to speak into a micro
phone th at operates a VOX e!reuit ?

b. Does your teleprinter keyboard tu rn th e t rans
mjtter- on a nd off? If 110 . you r f riend should not oper 
ate the telepr-Inter- according to t he law.

e. Do you let N ovices or T ecbnicians operate your
station?
97.87 : T r ansmi!lSion of Call Signs.

a . Do you Iden tify your sta tion at the beKinning
and end of each s ingle tra nsm iss ion '!

b. Or, at the begi n ninK and en d of II series of
tranllml!lllions. each t ransmission of which is less than
t hj-ee m inutes?

c. And. a t leaat once every ten minutes, or as IIOOn
thereafter BlI possible. dur ing a series of t ranatnlealon
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between st a tions having established communications?
d. And. at least once every ten minutes during any

s in g le transm ission of more than ten minutes dura
tion '! NOTE: You shou ld read this parall:'raph in the
Regu lations in its entirety; it's amazing, informative
and interesting.
97.97: N otice of Operetton Away From Authorl~

Locat ion .
a . If you intend to ope r a te "portable" for a period

of more than 48 hours, do you provide proper notifica_
tion to the Com m iss ion'! (P orta ble in excess of 48
hou rs means that you do n ot return to your fixed
transmitter loca t ion before 48 hours have elapsed.)

b. When you have moved. h ave you filed notice of
"Portable Dperatton" '!
97.99 : Speelal Requin:oments for Nonportable Stations.

a. Have you applied for a modified license within
four months of your m ove to a new b ome j
97.103: Station Log Requirements.

a . Do your 10ll:"S include:
1. Datt' an d tim e of each t ranllmis llion.
2. Sig n atures of licensed oper ators who have

oper a ted your s tation.
3. S ig n a tu res of noo-Hcenaed persons who

epeek over your s tation.
4. Call s ig n of s t a t ion eedled.
5. Time of sig n in g off with a given station.
6. Input power.
7. Frequency band used .
8. Type of emission.
9. Loca tion of s t a tion , particularly when mo-

bile.
10. Message traffic handled.

97.105: Retention of logs.
a . Logs must be retained for one year from tht' date

of last entry. Do you have your last log, if the date
of the last entry Is less than a year ago '!

Subpart E: Prohibited Practices and
Administra t ive Sanctions
97.111 : No Remuneration for U se of Station .

a . Have you a ccepted material compensation, direct
or indirect, pa id OJ' promised, for t he use of your s t a
tion 1 (Curiously: I wonder how "donating" to a
DX-pedition, or accepting donations by a DX_pedl_
ttoner, is eva luated in terms of the Law 1)
97.113 : Broadcasting Prohibited.

a . Beoa. ·<as ti nK ill defined as the dissemination of
radio com uu n lca t lons intended to be received by the
public directly or by the intermediary of relay s t a tions.
or the ret ransmissions by automatic means of pro
grams or s ig nals emanating from any class of st a tion
o ther tha n amatt'ur '! Are you guilty?
97.115: Mus ic Prohibited.

a . Have you t ransm itted music over your s t a t ion.
e ither directly or possibly from the background 1
97.1 17: Codes and Ciphers.

a . Have you used any form of eodlne or cipheri ng.
o ther than commonly used abbreviations?
97.119: Obst'enity, Indecency, Profanity.

a . H BlI the s peech in your transmissions been "dean
and pure" even t houa h disturbed by poor ope-rati ng
p ra ctice on the part of another?
97.121: False S ig na ls.

a. Have you used the call let t ers of a sta tion not
licensed to younlt'lf?
97.123: U n iden tified Com mun ications.

a . Have you proper ly identified your tranllmiQions ?
97.J25 : Interference.

a. Have you wilfu lly or maliciou sly caused inter
fe rence to a ny radio com mu n ica tion or s ign a l? ( Like
t uninK u p on the fe llow whose opera t ing practices you
don't apprecia te. )
97.129: F r a udulent Licenses.

a . Have you taken t he examination for a license for
another, o r v ice versa, has someone tak en the examina :
tlon for You?

b. Have you been diligent in g iving examinations to
applicantll fo r N ovice Class Licenses ?
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Now that you have read all the questions
and are satisfied with your assignment of
points, add up columns "X" and "R" and
substitute them in the following equation.: SPECIAL

X
Amateur Q - R = -- TV CAMERA

... K3STU

HOW DID YOU RATE YOURSELF AS
A LAW ABIDING AMATEUR? Well, since
I arbitrarily assigned the value of 10 points
to "'dch paragraph, and, you honestly (?)
evaluated yourself-well-who really cares?
We all should! It is our image, our public
image, that will determine our future. For
example, recent publicity resulting from
newspaper, radio and TV coverage of the
«mean ham" tarnished our image very much,
even though at the same time there were
many, many amateurs who were living by
the Amateur Code and within the Basis and
Purpose outlined in Paragraph 97.1. Any
how, how does your "Q" stack up with the
following:

If 1 haven't done anything more
than make you more cognizant of the laws
which regulate our wonderful hobby then
my efforts will not have been In vain. I
would recommend that you spend $1.25 for
a subscription to VOLUME VI of the FCC
Rules and Regulations, which covers PARTS
95, Citizens Radio Service, 97, Amateur Had
dio Service, and 99, Disaster Communica
tions Service. It is available from the Super
intendent of Documents, Government Print
ing Office, Washington, D. C., 20402. You
will then be abl e to have the law in front
of you and will not have to rely on some
"joker" whose "Q" IS above 239,-scored
of, by and for himself.

Q
0- 3.0

3.1- 5.5
5.6-10.0

10.1-25.0
25.1-114

REMARKS
You're licensed?
Try harder!
You're GOOD!
EXCELLENT!
1 said "BE HONEST'"
You MUST be KIDDING!

PARTS KIT
ONLY

$99.95
including vidicon and lens!

To meet the many requests for a low-priced
solid state TV camera kit, we have made avail.
able from our factory stod the following parts
which you can assemble at very little additional
expe nse into a superb TV camera . Included in
the kit are the following :
1) Completely assembled and tested video
amplifier plug-in circuit board with a 10
transistor 6 MHz bandwidth amplifier and
keyed clomp with adjustable pedestal and
sync mixer.
2) Completely assembled plug-in sweep cir
cuit board with 8 transistor and 5 diode
horizontal and yertical sweep generators
and amplifiers featuring excellent linearity
and more than enough drive for 1" vidicons.
3} Excellent quality deflection yoke and
focus coil with beam alignment magnets and
raster positioning adjustment. Also included
is the vidicon tube clamp and target con
nector.
4} Camera tested vidicon excellent for
amateur use and matched to the deflection
assembly above.
5) Good quality Fl.' or better achromatic
lens with matching lens mount.
Note: All ite ms are brand new except vidicons
which we guarantee will work with the parts kit
supplied when assembled accord ing to the sche
matic and adjusted according to normal pro
cedure. Since step-by-step instructions are not
ava ila ble, we recommend th is kit only to those
who can follow a schematic.
Due to the low price and limited quantity, we
cannot sell the a bove components separately.
When our present stock is exhaust ed. it will cost
at least $160.00 to repeat this offer. Order no.....
to avoid disappointment.

YOUR CALL

Pleese check your address label and make sure
that it is correct. In cases where no call leHers
has been furnished we have had to make one up.
If you find that your label has an EE3*&* on it
that means we don't know you r call and would
appreciate having it.
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VANGUARD LABS
Dept. H

196.23 Jemaica Ave., Hollis, NY 11423
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Earl Spencer K4FQU
14 13 Davis Dr.
Ft. Myers. Florida 33901

And They Called
nMother Shipton" Crazy.

Are you a predictor of fantas tic things
to come? Do people point fingers at you
and giggle behind your hack? Well pay
them no mind because what you predict
has a 90 to I chance of coming true just
as it did for Mother Shipton : and they
almost hung her for a witch.

Some five hundred and ten years ago
in the mid fourteen hundreds, when elec
tronics was just a flash in the sky and
everyone believed the world was fla t ,
"Mother Shipton", an old English witch , or
fortune teller, made a startling prophecy
that was ridiculed as the product of a crazy
mind, but which has gradually been ful 
filled through the passing centuries, all that
is except one item described in the last two
lines, which is still in the hands of the Al
mighty. He hasn't yet confided to any mortal
whether it will come to pass in the next
twelve months or not, even though the star
gazers forcast dreadful events in store for
us in the next year.

"Mother Shipton's" prophecy has been
handed down, so it is claimed, just as it
was originally written, and if that is so it
is certainly a most remarkable document
to read in these days of electrical and elec
tronic marvels. Here it is;

Carriages without horses shall go,
And accidents fill the world with woe.

Around the world thoughts shall fly
In the twinkling of an eye.

W aters shall more wonders do.
Things now strange shall yet be true.

T he world upside down shall be,
and gold be found at the foot of a tree.

Through hills man shall ride,
And no horse or ass be at his side.

Under water man shall walk,
Shall ride, shall sleep, shall talk.

In the air men shall be seen,
In white, in black, in green.

Iron in the water shall float
As easy as a wooden boat;

Gold shall be found and shown,
In a land that's not now known.

Fire and water shall wonder do,
England sha ll at last admit a Jew.

The world to an end shall come
In eighteen hundred and eigh ty-one.

This ode copied from the January 1, 1928
issue of Telegraph and Telephone Age.

... K4FQU

the ....ames research company
11 schermerhorn st., brookl n n.y.11201

oscillatoifmonitor
e a ,en, lt lve broadband RF d.tector
give, audible tone ,Ignal In the
prefence af any RF field froml0mw

~Oal ~W;:'~~I~~~~cltt~;~~~i-;:"R,II
.witch ule, only 8" pickup antenna
and NO connection to ri g or key
ea code pract ice oscillator wi t h
adju ltable tone & built In ,peake t
e high gain 4 tranlhtor circuit
powered by long life AA p encell
e16sauge alumInum cabinet In
whit. & block e p oxy finish, 3'12 "
by 2 3tf. " by 1lJ4 '~ weight a ounces
el00,," US made and tuatonteed

••..~.~ . .

IHlTf
1295 (batt Incl)

ppd ula& can
send cert ck or m.o.
ny tes add ,,," tax

R 5 G B
RADIO DATA REFERENCE BOOK

A n ew edition of this book h as just been
pu b t tahed . It w a s compiled b y G6JP and
edited b y G3TRP. This '150 page hard cover
book is crammed w it h formu las, charts. nomo
graphs and reference material coverin g just
abou t every aspect of amateur r adio . Where
would you go t o f ind the impedance of a
d ipole vs its d ia m eter ? Or design a n d gain
figures for Vee beams, rhombics , vaats. col.
Iinea r s , broadsides. spaced dipoles, aterb a s,
a n d va r ious s tacked beam s? It w ould · take
p ages to j ust lis t the wealth of material cov 
ered in this great new book.

ONLY $3.00!
Order from :
73 Magazine, Peterborough, N.H. 03458
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NEW
5-BAND

HEATHKIT® HW-100
SSB-CW TRANSCEIVER

You asked for it . . . a mult i-ba nd version of the
Heathki t "single-ba nders" . . . low-cost SSB opera tion
on 10 or 15 meters . .. a n SS B transceiver equa l or
superior to man y assembled rigs , but a t much lower
cost. That's the HW-I OO.

How did Heath do it ? We expa nded on the "single-
bander" design borrowed from the heritage of
the famous 58- 10 1 took a look at the competition
. . . and produced th e most SSB equipment yo u can
get for the money.

Check the features and the specifications:
• Solid-state WET) YFO • 80-10 meter coverage •

S witch selected upper or lower sideband or CW • 180
watts input PEP SSB - 170 watts input ew • Crystal
filter • Full coverage on all hands with 500 kllz per
band segment • Smooth vernier cont rol of frequency
with patented Harmonic Driven " dial mechanism •
Built-in 100 kl-lz calibrator • Separate offset CW
carrier crystal • TALC . Quiet, enclosed relays •
Fixed or mobile operation with HP-23 or HP-13 power
supplies • Easy assembl y with circuit boards and
wiring harness

Kit HW-100. 18Ibs.. no money dn.• $22 mo $240.00
Kit HP-13, DC pow er supply, 7 lbs.. $7 mo $64.95
Kit HP-23. AC power supply, 19 Ibs., $5 mo $49.95
Kit SB-600. 8 ohm speaker. 6 Ibs $' 8.95

HW-l 00 SPECIFICAliONS - RfCEIVER . Se nt it iv ity : less tho" .5 micro·
volt for 10 d B signal·plus·noise to noise ra tio fo r SSB operation. Se lec
t ivity : 2.1 kHz minimum 01 6 dB down, 7 kHz mo~imum at 60 dB down
(3.395 MHz filter). Inpul : low impedance for unbalanced coo ~ial inpul.
Oulput impedance : 8 U spea ker. and high impedance headphone.
Power output : 2 wall s w ith leu'than 10% dls tcrflcn. Spuriout retponte :
Ima ge a nd IF rej ection better tha n 50 dB. In le rno l spu rious sig na ls be low
eq uiva lent onlenno input of I microvolt .

TRANSMITTER . DC Power input : SS B: (A30 emi ssion) 180 woU P. E.P.
(no rma l voice: continuous duty cycle). CW: (A l em ission) 170 wat ts (50%
duty cycle). RF Power output , 100 wa tts on BO Ihrough 15 me ters; BO
walt s on 10 met ers (50 II nonreactive load). Output im pe da nce : 50 li to
75 II with less than 2:1 SWR. Oscillator feedthtough or mixer productt:
55 dB below ra led outpu t. Harmonic radiation : 45 dB be low ra ted
output. Trantmit-receive operation : SS8: PH or VOX. CW: Provided
by operating VO X from a ke yed tone, using grid ·block ke ying. CW Side_
tone: Internally swilched to spea ker or headphone, i" CW mode. Ap.
prox,mately 1000 Hz tone. Microphone input : High impedcnce w ith a
rating of - 45 10 - 55 dB. Carrier tupprenion : 45 d B down fro m lingle.
tone output. Unwanted tidebond t u ppre n io n: 45 d Bdown fro m 5ingle•
tone output 01 1000 Hz reference. Third order dittortion : 30 dB down
from two-tone oulput. RF Comprenion (TA LC ): 10 d B or greate r a t
.1 mo fina l g rid current. GENERAL . Frequency coverage : 3.5 to 4.0;
7.010 7.3; 14.0 to 14.5; 21.0 to 21.5; 28.0 to 2B.5 ; 28.5 to 29.0; 29.0 to
29.5; 29.5 to 30.0 (megahertz ). Frequency liabilit y: l ess than 100 hertz
per hour after 30 minutes wa rmup from normal ambient cond ilions. l ess
than 100 Hz for '*'10% line voltage ~oriations. Modet of operotion :
Selectable upper or lower sideba nd (suppressed carrier) and CWo Dial
calibration : 'j kHz , Dial mechan itm .ocl,loth , Less tha n 50 kHz.
Colibration : 100 kHz crystal. Avdio frequency tetponte : 350 to
2450 Hz. Front panel controlt: Main tuning dial. Drive r luni ng and Pre.
se lector. final tuning. fina l loading, Mic and CW Level control. Mode
switch. Band switch . function . wi tch. Meter switch . Rf Gain con lrol. Aud io
Gain co nlrol. Sid e controlt : Meter Zero control; Bias; VOX Sen5itivity;
VOX Delay; ANTI·TRIP; Neulro liz ing . Tube complement : O A2 Regu.
lator (150 V); 6AU6 RF amplif ier; 6AU6 h t receiver mixer; 6AU6 Isola.
I'on ampli fier; 6AU61d If amplifier ; 6AU6 2nd If amplif,er; 6BN8 Product
delector and AVC; 6AU6 VfO Amp.; 6CB6 2nd trans mille r mi~er; 6Cl6
Driver; 6EA8 Speech Amplifier and cothade fo llower ; 6EA8 h i trans.
mi ller mixer; 6EA8 2nd re ce ive r mi ~e r a nd re la y ampli fier; 6EABCW side .
tone oscillctcr and ampli fier; 6GW8 Audio amplifie r and audio output;
12AT7 Heterody ne oscillotcr and cathode fo llower ; 12ATl VOX o mp!ifier
and calibrator oscilla tor; 12AU7 Side band oscillator; 6146 Fino! ampli fiers
(2). Diode complement : 6 Germanium Diodes : Ba lanced modula tor,
Rf sampling . and cryslol calibr ator ha r monic generalor; 9 Silicon Diodes:
AlC reclifiers, onti· lrip rectif ie rs, and DC blocking; I Zener Diod e:
cathode bios. Trantitlort: 2N4304 FET. VFO; 2N3393 - Vo lta ge regu.
lator. Rear apron connectlont: CW Key ja ck; 8 Ii outpu t; ALC input;
Power a nd accessory plug ; Rf output; Antenna ; Spore. Power require_
men" : 700 to 850 va lls a t 250 mo with J% ma ximum ripple ; 300 volts
a t 150 mo w ith .05% maximum ripple; - 115 va lls at 10 mo w ith .5%
maximum ripp le; 12 ~o lts AC /OC 01 4.76 a mps. Cabinet dimentiont:
14.13 /16 " W. x 6·5/16 " H. x 13-3/B " D.
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Don Etheredge K6UMV
12040 R.db.nk St.
Sun Valley, California 91352

Recovering 'lost" QSLs
Have you ever wondered where all those

QSL's are that the guys said they sent but
you never received? Undoubtedly many of
us at one time or another forgot to send
the QSL we promised for one reason or
another, but for those that were actually
sent and not received read on.

Let me explain how you and your club
might rescue some of those hundreds of
QSL cards that are misaddressed, unforward
able or otherwise unable to be delivered by
the U.S. Post Office each year.

Typically, those hundreds of QSL cards
we just discussed are sent to the "Dead
Letter Office" and are burned! What you
say, first class mail being burned and not
returned? Yes, that is right. Here in Califor
nia .the "the dead letter office" is in San
Francisco. Can you imagine all those QSL's
from that last state for W.A.S. on six meters,
the rare one on 20 SSB, the Saudi Arabia
station on 80 meters the gang didn't believe,
all going up in smoke? Kinda hard to take
isn't it. Well thats the way it is. To quote
a few verses from the U.S. Postal Manual.t
« • • . other mail including first class and
Air bearing no return address is sent to
a dead letter office or branch for final dis
position." What determines if it is "Dead
Mail"? Well, dead mail is defined as "...
matter deposited in the mail which is or
becomes undeliverable and which cannot be
returned to the sender. First class is for
warded on fixed schedule to dead letter
post branches from local offices". addition
ally, "dead mail that cannot be delivered to
the addressee or sender is destroyed or
sold" ;

Now that the problem has been pointed
out, I think we can begin to offer solutions
for saving those valuable QSL's. The most
logical beginning is the sender of those lost
cards. How does he send the QSL more
Informatively? As a start , address the card
to WC6AAA, J. H. Ham. In bolder terms,

include WC6AAA's name. This is quite im
portant as ]. H. Ham may have moved
and WC6AAA may not mean a thing to
the local postman.

In order to expedite mail, the Post Office
has instituted many programs including
ABCD, VIM, ZIP, NIMS, and paMSIP. Most
of these resemble the CW abbreviations we
use however mean less to you and I as
amateurs. Of importance here though is
the ZIP code we are fairly familiar with.
As much as possible, use the other fellows
zip code number in the addressing of his
QSL. This helps the post office handle your
mail more readily. Admittedly many of our
fraternity do not even know their own zip
code number and it would help considerably
if they contacted their local post office found
out what it is and included it in their re
turn address.

If you are inaccurate in the town's spell
ing or even street spelling, you suffer no
great handicap. The ZIP code is somewhat
forgiving . It gives the area of the U.S. (in
cluding Alaska and Hawaii), the sectional
centers and individual streets in the town.
If you have money to burn, a "National
Zip Code Directory", POD publication #65
is available through the Superintendent of
Documents- for seven dollars. It lists all
Zip numbers for all of the continental
U.S. plus Puerto Rico, Alaska and Hawaii.

While speaking about addresses, be sure
your return address is on the same side
of the card as the stamp. This is also par
ticularily applicable for club bulletins mail
ings. To quote a few more verses," " ...
only postal and post cards that bear the
senders address and request for return are
returned . ." also "The return address of
the sender must be shown on the address
side of the mail to secure its return." and
finally, " . on post and postal cards,
second, third and fourth class mail of no

2 ZIP Code Directory DOD #65. c/o Supt. of Dccu-
1 U.S. P oatal Jlanttal, POD 11 , P arts 158.5, 158.7, mente, U.S. Gov't. Printing Office, Washington, D .O.

158.72. 20402.
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obvious value, the sender must place RE
TURN REQUESTED below the return ad
dress." Another thing too. don't waste money
on needless postage, the Post Office does
not recover any of these monies but rather
the U.S. Treasury, so you can't improve the
P.O. with donations.

The final mail (QSL ) solution is now
presented and it is essentially the most im
portant. This is a workable and proven so
lution. If you are a member of a local ra
dio club you have a major point in your
favor. This step should be taken on your
club's behalf and in their name preferably.
For maximum coverage it would be a good
idea to bring this up to your club.

To begin with, dress in your suit or sports
outfit and approach your local postmaster.
Call in advance to the post office you plan
to visit, find out what the postmasters name
is and arrange for an appointment with him
(or her ) . When you show up to see the
postm aster, have a couple of foreign DX
QSL's and maybe a local one along with
one of yours to show the postmaster. Ex
plain to him that you are an amateur radio
operator, a member of Podunk Valley Ra
dio Club and local Civil Defense unit per
form ing public services and would like to
help him in his attempt to deliver some of
those undeliverable QSL's he receives pe
riodically. Tell him some of these cards
might belong to a fellow club member or
someone who a member of the club knows.
Im press on him that those cards are val
uable to the one whom they were directed,
hut useless to anyone else, (a stack of
your own QSL's goes good right here to
show the postmaster that amateurs collect
QSL's as others collect stamps, butterflies,
etc. ) .

Since this is your first encounter with
the postmaster be reassuring to him. Ex
plain that unless the cards are in some
way delivered they wo uld be set for a
plight of incineration and lost forever.

Arrange to d rop by the post office peri
odically to see if any cards have come in.
Usnally the postmaster will be happy just
to get rid of them and pleased to see that
he is doin g some good by giving them to
you . Normally these cards are held in Gen
eral Delivery awaiting someone to claim
them. Now that you have succeeded in ob
taining those undeliverable cards , make it

8 et. nl p arts 158.21, 15 8 .3 , 1 5 8 .3A.
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a point to try to forward them to who
ever they belong, by looking up th eir call
in the callbook, etc.

Congratulations! You have just prospered
in selling amateur radio to your own post
master.

This program can be put into effect on
a nationwide scale by you and also your
radio club. Many of those lost QSL's can
be showing up on a regular basis but it
requires your help.

As a last comment, the future of our
mailable QSL's includes possible airmail
stamps of magn etic ink to quickly distinguish
airmail from all other classes of mail and
optical scanners for sorting mail, reading
the mail (ZIP codes) bundling it ancl even
tying the mail bags!

.. . K6UMV

PLEASE INCLUDE YOUR ZIP CODE

WHEN YOU WRITE 73.

u" ,
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THE DRAKE
R-4B RECEIVER

Th e Drake R·4B offers man y fine features •••
linea r permeability tu ned VFO with 1 ke dial
di visions . Co vers 80, 40, 20, 15 meters com
p letely and 28 .5 to 29 .0 Mc of 10 meters
with crystols f urnished . Four bandwidths of
selectivity, .4 kc, 1.2 kc, 2.4 kc, and 4.8 ke.
Built-in Notch filte r, Noise Blanker, and 25 KC
crystal calibrator. Product detector for SSB/CW,
Diode detector for AM •• • Plus many other
fea tures .

R·4B Receiver $430.00

ALSO IN STOCK:
T·4XB Transmitter $430.00
AC·4 AC Supply 99.95

and other Drake Accessories
'~."~"""'~""'~""'C.""###'#D##

We a lso have a large selection of used
eq uipme nt - Write fo r Latest Comp le te list.
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Project MOONRAY

NASTAR, the amateur radio group in
volved in research for outer space trans
missions, has been encouraged to file a pro
posal for a ham transponder to be taken to
the moon. Present indications are that there
will be room for the package, dubbed
MOONRAY, on the third LEM flight .

Since ~IOONHAY is an amateur project,
the people at NASTAR want to get the opin 
ion and advice of the amateur fraternity
before finalizing plans for technical details
of the project.

MOONRAY will be an isotope-powered
package which will serve as:

1. A backup communications package for
the Astronauts,

2. A site-relocation beacon to operate from
the LEM landing site for one year or longer,

3. As an Amat eur transponder.

r
Bob Fratella. WA2UBO works at the 70 ft. level on
the pole holding two meter Oscar antenna and
stuked 2 Meter big wheels for OST work below.

60

Here are some of the basic technical re
quirements for ~IOONRAY:

1. Size and weight of the complete pack
age must not exceed five pounds and 250
cub ic inches (of which 100 cub ic inches and
three pounds has already been allocated to
the powersupply, leaving 150 cu. inches and
two pounds for the electronics, antennas, etc. )

2. It must operate throughout the entire
lunar months at ambient temperatures ran g
ing from minus 250 0 F to plus 250 0 F .

3. 432 ~IHz has been tentatively chosen
as the operating frequency since this appears
to be the best compromise as far as antennas,
gain vs. size, free-space losses, power re
q uirements, Transistor noise figures and effi
ciencies; and a freq uency where hams can
still home-brew equipment with relative ease
at reasonable cost.

4 . 1100NRAY must not interfere wi th or
affect an y of the other experiments aboard
LEM.

5 . Reliability, ruggedness, environmental
survivability and proven performance will
have to be demonstrated and satisfy NASA's
Lunar experiment standard s.

6. The design concepts must be such that
the package can be installed on the moon b y
our astronauts, simply, rapidly, and with
minimum effort.

7. The unit must be able to function b y
earth-command as a site relocation beacon
for later fl ights.

8. The transponder must also be usable as
an easy-to-operate emergency com munica
tions link for the astronauts .

9. ~IOONRAY mnst have a command
shutoff and turn-on capability in add ition to
an overrideable one year automatic shutoff
timer.

For design purposes we have availab le 5
watts of elect rical power, and approximately
200 watts of thermal heating power. Hear
in mind that the size and power limitations
imposed on the Lunar package must he met
with minimum complexity and must have
simple plug in operation compatible with the
space-suit microphone / earphone and push to
talk.
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PRINTED CIRCUITS

-SPECIAL PURCHASE
COPPER CLAD LAMINATES

General Purpose
XXXP

1oz. copper, 1 sIde
Pk,. Quantity t /IB"

2 S"lt2" $J.50
4 6"lS" 1.50
B 41!l "l6" 1.50

t23"x41!l" 1.50

VHF & UHF Circuitry
Gl0 EpoxyGlass

1uz, copper, 1sIde VfD lull dill Motll
~

Pk,. QUlnttty 3/64" 1/16" 5/64" 3/32" ve-
I B"lt2" N/A $1.00 $3.50 $4.00 $5.50
2 6" 1 9" Nt A 3.00 1.50 4.00 5.50
4 41f2"IB" 2.50 3.00 3.50 4.00 5.50
8 3"l4!H' 2.50 3.00 3.50 4.00 5.50 '

Postage prepaid.

Every order uneonditionolly guaranteed.

Capacitors 2x41h" Screw Terminals Plastic
Sleeve Insul.

COMPUTER PULLS Guar. Exc.
Choice of any item below

$1.25 PPO.

LaCrosse 2, Wis. 54601

RIOTR

TRIAL OFFER! I 41hx3 Glass
Copper I side. .25 PPO

Stamps or Coin

CAP. MFO Working VOC

3500 55
7500 25
10,000 33
12,500 16
15,500 10

SIGMA 41 F RELAYS 10K ohm I Me. adj.
SPOT

HEINEMAN MAGNETIC CIRCUIT BREAK
ERS. 20 Amp. 60VOC with Aux. Ckt. ter
minals

;':614 Lake Shore Dr.

C-H ROTARY SWITCHES 4 Position OP
@ 20 Amp. 250VAC with 3 200 ohm 5 Watt
I~o Resistors

Antennas

Since the operating bands chosen wiII de
termine the type, size, shape, etc., of the
antenna system which will be used, the meth
od of packagin g, storage, handling and un
furling will have to be considered after pa
rameters (such as operating modes and fre
quencies) have been decided.

Rather than duplicating the techniques
used by OSCARS 3 and 4, we hope that
new design concep ts submitted for MOON
RAY will demonstrate a substantial advance
in the state of the art. You can help design
and build MOONRAY from anywhere in the
world by:

1. Offering solid, technically sound sug
gestions on the design questions.

2. Offering to design, develop and I or con
struct any part of the MOONRAY hardware
to the specifications decided on as a result
of your suggestions.

3. Passing along the above information to
fe llow hams, or any other technical people,
who might help get MOONRAY on the moon.

In order to reach a final decision, and to
finalize MOONHAY specifications, we need
opinions, suggestions, answers and data on
the following questions :

A. What mode of operation should we use?
Should it be similar to OSCAR III wi th all
types of transmissions, or a narrow band
single-frequency for CW only? Other type?

B. What operating band should we use?
Should it be 432 MHz transmit and 442 MHz
receive? 2 Meter transmit and 432 receive
with lunar transmitter on 432 MHz? 1296
MHz transmit and 1350 receive? Any other
combination of the above, or?

VHF room with staff at work.
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DIODE CIRCUITS HANDBOOK

An Inval uab le reference b oo k.
Cove rs rectifiers, meter circuits,
mbers, detecton, m o dulator s,
products, FM detectors. noise
limiters, squelch , AGC , BFO 't O·
multiplier, :ISh protection, AFC ,
Varicap tuning , aud io clip pen. FM
modulator. balanced mods, va ree
tor multipliers. fi eld·stren gth
mete rs, wavemeters, RF probes,
dummy loads, SWR brid ge, ta ch
om eter. noise generator, sq ua re
wave g en, zenen , contro l circuits,
voltage con trol , etc . I I I different
cir cuits .

Although LEM 1 is not scheduled for
Moon -launch until 1970, we do not have too
much tim e left. \Ve must first get a firm pro
posal to NASA, technically sound enough to
win their approval. Once approved, the fi rst
breadboard version of the design must be
built and made operational. After any anom
alies have been eliminated, the unit must
be rigorously tested , section by section. Next
the first fl igh t model of MOONRAY is built
and subjected to complete electrical and en
vironmental tests. Then, finally, the actual
package for the LEt\1 flight can he assembled ,
tested, and turned over to NASA. Keep in
mind that a second , "back-up" package will
have to be buil t at the same time as the final
unit . As you can see from this series of steps,
1970 looms almost too close for a p roject of
this scope. Serious consideration of the ques
tions above, and prompt anS1cers from you
are the fi rst steps essential to getting MOO?'\' 
HAY on the lunar surface with LE~I 111.

•

An absolute steal at $1.
73 MAGAZINE

Peterborough. N.H. 03458

NASTAR president, Nick Marshall at the board
during a design session on the Lunar MOON RAY
(Moon Amateur Relay).
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<Xi) SINGLE SIDEBAND:
THEORY AND PRACTICE

by Harry D. Hooton, W6TYH. The
one-source guide to ssh.
Covers the origin a n d
principles of ssb, deriva
tion of ssb signals, ca r
rier suppression tech
niques, sideband selec
t ion, carrier generators,

speech amplifiers a nd filters, ssb generators,
balanced mixers and converters, low-power
ssb transmitters, linear r-f amplifiers. ssb
communications receivers, t ra nsceivers, tests
a nd measurements. Includes chapters on how
to build air-tested linear a m pli fiers. 352 pages.
Hardbound. Order No. EE-350, only . . . $6.95

NEW 17TH EDmON OF THE FAMOUS

RADIO HANDBOOK ~ ~
# "Tells how to design, /' '~~'

build, and operate the ~
latest types of amateur
transmitters, receivers,
transceivers, and am
plifiers. Provides ex
tensive, sim pli fied theory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date. complete. 816 pages.
Order EE-167 , only $12.95

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for all commer
cial radio-telephone operator's
license exams. Provides complete
study-guide questions and answers
in a single volume. Helps you un
derstand fully every subject you
need to know to obtain an opera

tor's license. 200 pp. Order EE-030,only. $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
TRANSISTOR RADIO HANDBOOK, by
Donald L. Stoner. W6TNS, Lester
A . Earnshaw. ZLIAAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio and
speech amplifiers. VHF transmit
ting and receiving equipment, 88B exciters,
and complete SSB transceivers. 180 pages.
Order EE-044 , only $5.00

Order from your electronic parts4 distributor or send coupon below.

I~ I
I P.O. Box 68003, New Augusta, Ind ., Dept. 73E·2 I
I Sh ip me t he following b ooks: I
I 0 No. EE·350 0 No. EE·030 I
I 0 No. EE·167 0 No. EE·044 s encl. 1
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Th e 2K-2 was good • . . in fact, it was the best linear ampl i fi er for the amateur on the

market. But now, thanks to a pair o f new and improved Eimac 3-500Z tubes, pro

vid ing 1000 watts of p late dissipation, the 2K-3 operates wi th even greater power
output and Jess drive. (Its so m uch better we're going to cal l it th e 2K-3 now.) Still
endowed with the same rugged and reliable mechanical construction, inspi red de

sign and using only the very best components, the 2K-3 is unquestionably the fi nest.

You have heard the strong clear signa ls of the 2K-2 by now. Why not go on the air
with an even better signal? You can NOW with the new 2K-3. Conso le or desk model

$745.00. let us send you a descriptive brochure.

EASY FINANCING • 10 0;. DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF
PAID IN 90 DAYS· GOOD RECONDITIONED APPARATUS. Nearly all makes & models.

Our recond itioned equ ipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin .

TED HENRY (W6UOUI BOB HENRY (W0ARAI WALT HENRY (W6NRVI

CAll OIIl£CT . •. USE AREA CODE

Butler , Missou ri , 64 730 816 679·31 27
11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
931 N. Eucl id , Anaheim, Ca lif., 92801 714 772·9200
East Coast Rep.: Howard Laughrey, 2 Elizabeth St. ,
Chappaqua, N .Y. 10514. (914) CE 8-3683

"W orld's Largest Distributor of Amateur Radio Equipment"



Hugh C. Me;, K61CU
902 Pleasant View Dr.
Las Vista, Ca lif. 362436

ASSB
•

"An alert southern California experimenter has added an
other remarkable discovery to the long list of technical
advances originally achieved in the field of amateur radio"

Readers familiar with this formula will have

f (t ) = ~ a. cos nwt + ~ b. sin wt ( 1)
Il=II 1l= 1

alytical approach was the best recourse. Be
ing an adep t engineer, the approach is ob
vious. For the reader unexperienced in the
field of calculus, the following theoretical
development may appear a bit bizarre, but
let me assure you that it will be just as clear
to you as to the veteran engineer or physi
cist. The first step is to note the inherent
speed of the machine, 368 OPM, and to se
lect a differential element of time in the
basic 22 millisecon d pulse duration and let
this differential time element tend to zero
with the pulse voltage peaks. Any engineer
will tell vou that this is the basic approach
in differential calculus analysis. To make a
long story short , we simply integra te the
obtained expression over the percentage of
machine copy from zero to 43.5 percent.
Much to my surprise this resulted in a per
fect represen tation of a Fourier series. Equa
tion one shews this classical result, which
is the onlv relation that need concern the
reader.

••

This is not an article concerning the oper
ation or technical theory of amateur radio
Teletype communication. The ultimate pur
pose of this paper will not be to advance in
anyway the current developments in thi s
field. However. since this article had its be
ginnings in the construct ion of a simple
AFSK oscillator, a discussion of this simple
circuit must precede our description of this
new technical advancement.

H aving recently obtained a model. 19
Teletype machine from the local ~IARS

group, a \V2PAT converter was soon con
structed and the machine was provid ing
excellent trouble-free operation just like the
hook said. Many enjoyable evenings were
spent watching cop y from commercial trans
mitters as well as twenty meter FSK and two
meter AFSK. It soon became apparent that
two meters had considerably more to offer
than the HF bands, mostly because of the
QHM on twenty and UPI was always in
Spanish . After an inquiry directed to one of
these AFSK operators on VHF, I soon was
occupied in the construction of a simple
one transistor AFSK oscillator guaranteed
hy all AFSK men to be the best there is.
This p roject was completed in one morning
and put into operation.

The oscillator w as connected to the sta
tion transmitter directly into the microphone
jack. The station receiver was used to moni
tor the AFSK signal from the transmitter.
After connect ing all the cables from the
machine which was really the hardest part,
the complete assembly was soon put into
operation. After about three hours of 'l~IE

KUIKC BROEN FOZ KU~IPED OVERA
LAZY DOG%S HAAK ~I~[M 123&36889" it
soon became apparent that the printer was
only giving 43 . ,~ percent cop y.

Not wishing to revert to any mare ex
perimentation, it was decided that the an-

73 MAGAZINE



! .!V
ZENER

f--o OuTPUT

Thousands of frequenciel in stock.
Types Include HC6/U, HCI8/U,
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lator, you will see that a corresponding sin
gle sideband signal with reference to audio
is generated . Because of obvious reasons this
new revolutionary mode will be called audio
single sideband, or ASSB. Tbe obvious ad
vantages will allow an AM-only operator
to use a mode comparable to SSB b y simply
plugging this unit into his microphone jack.
This signal will be immediately compatible
with SSB because any SSB operator will ,
upon hearing this Micky-Mouse sounding
signal, immed iately conclud e that it is SSB,
and a pleasant and enjoyab le QSO will fol
low, free from the arguments and differences
that have for so long made these two modes
incompatible. Thus, we have a simple de
vice that will allow any AM operator to go
SSB while still retaining his AM gear, and
most of his money.

In the future I expect to see much ex
panded use of this new mode, and it is for
this reason, the unity and growth of amateur
radio, that I have unselfishly decided to
share my discovery with the rest of my
ham brothers to whom l owe so much for
the many years of enjoyab le diversion that I
have received in this hobby. But there is
still one last unsolved problem that is still
plaguing me. Does anyone know where I
can find a schematic for a good AFSK
oscillator?

LARc;EST SELECTION In United States
AT LOWEST PRICES 48 hr. delivery

no trouble identifying the elements, and
readers not familiar with its implications
p robably do not care, but a handy reference
is given . (l) Stated simply, a Fourier series
is used to represent a period ic function, and
in this case, since the function is odd, the
indicated series is the sine wave series. The
following exp lanation is probably not nec
essary for the alert reader, but a glance at
the schemat ic of the oscillator circuit, figu re
one, wiII soon show that the change in fre
quency of the oscillator is proportional to the
change in resistance of the keyboard con
tacts. In my case since the contacts were
not very clean, the change in resistance was
not completely fro m infinity to zero. The
application of a carbon microphone across
the keyboard terminals on the oscillator
will provide the necessa ry variation in re
sistance, and reference to the Fourier series,
the proper signal to apply is the sine wave.
Further experimenta t ion showed that the
applied signal could be any type of wave
form, so the natural reaction was to talk
into the microphone. All the rest is now his
tory.

For the readers who have missed this de
velopment in the recent newspapers and sci
entific journals, the following recounting of
the applications and advantages of this new
mode of comm unications is included. This
new method will be of particular interest
to readers of 73 and other magazines who
continually assault these magazines with
their tirades on the id iocy or superiority of
SSB or A~'f operators. There have been many
problems in the development of amateur
radio, but none have been so severe a threat
to our organization and cooperation among
ourselves as the continuous squabb ling
among our ranks over the use of these two
modes. The unity of our fraternity has never
been so close to becoming complete anarchy.
The new discovery that I advocate wiII com
pletely re-unite the veteran AM operators
and those fools who still seem to think that
SSB w iII someday develop into an acceptable
mode of communications.

If you consider how my device produces
a varvtng Frequency aud io signal correspond
ing to the resistance of the microphone, and
how this signal is elevated above the zero
audio frequency reference by the mark or
space audio frequency of the AFSK oscil-

( 1 ) F'itzge r-ald , A . E ., Uo.>lir Elect ricnt. EJI(linuri'l1.Q.
1967 lly ~r('Graw-Hill, I 'nr-. pag-e 141.
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E. M. Wagner G3BID
5, Ferncroft Avenue,
London , N.W.3

Installing a Transceiver in a Hired Car
The anlenna

Nowadays it is sometimes more convenient
to fly to a place rather than drive your 0 \ \ '11

car there. Then you can hire a car at the
destination. Installing a rig in a hired car
presents a number of problems, and it is
proposed to discuss these problems in the
following article.

One of the first problems is installing an
antenna. This must usually be done without
drilling holes in the car.

There would seem to be three basic possi
bilities:

1. The bumper mount. This is probably
the easiest but also the most inefficient.

2. There is a clamp available for mount
ing on the trunk lid , using the small gap
between the lid and the bodywork.

3. The roof rack method.

No. 1 was rejected owing to the inefficien
cy of bumper mounted antennas. No.2 was
tried, but this depends on the gap between
trunk lid and body work being about right
and also on the trunk lid not having a flange.
No.3 was the method chosen because of the
inefficiency of No. 1 and the fact that No.2
did not fit the car hired.

If a car can he hired with a roof rack, then
a steel plate can be made and suitably drilled
to take the antenna base. This plate can be
mounted between the bars of the roof rack
with U bolts.

This system has the advantage of high
effic iency but only if a very good low re
sistance joint ca n be made between the outer
braid of coax feed line and the main body
of the car. One should not rely on the con
tact between the roof rack and the roof of
the car. This may well be painted or other
wise it will probably become corroded.

In my case I decided to connect the bolts
which held the antenna base to the steel
plate. These were also connected to the outer
braid of the coaxial cable-d irect to the car
roof with four copper braid connections at
the four corners. I was lucky to find four
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tapped holes designed to take a different
type of roof rack. In any case I did not rely
on one copper braid but used four separa te
connections to our different parts of the roof.

In addition, the trunk lid was bonded by
copper braid to the body of the car as was
the hood lid. the engine and the tail of the
exhaust pipe. Thus the outer braid of the
coax feedline was solidly connected to the

Where the car has a roof tad, the plate can be
mounted between the ba rs of the roof rlld with
U bolts. Copper braid connects the bolts to the four
corners of the roof.

main metal of the car with a low resistance
joint and was able to develop its full radiat
ing possibilities without undue resistance
losses.

Where possible an ohmmeter" capable
of reading down to fractions of an ohm
should he used to check the res istance from
the chassis of the transceiver to any part of
the car and this should read less the 0.2 ohm
to any part of the car.

To faci litate such an installation in the fu
ture, a pre-drilled steel plate to take the an
tenna base could he carried fi tted with some
adjustable arms and U bolts to cope with the
different spacing between different types of
roof racks.

1. Such a r uete-r ill manufactured by Eversbed & Y ilr'
nol l'S, enlled the )[{'li:"lrer MB 3

2. See article " H ow good is your mobile installation ."
lfobi l t XtIN , December' 19 66.
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SMILE ••• You're on TV

OAMERA!ACTION!

BTILK-2000
LINEAR

AMPLIFIER
For 55B, (W, RTTY
Maximun legal input
Full loading 80·10M

Rugged Eimac 3.1000Z
Dependable operation
Easy to load and tune
Noflattopping with ALe
Distinguished console

Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real s ignal impact

Price • ••• $7950 0
R£ADY TO OPERATE I

J ust thinkl TelevIsing your fomily ond relotives on
the living room TV set with YOUR OWN TV CAMERA.
Interested?? No malter whether you' re tonsidering Q

comera built primorily from Junkbox ports or from a
complete kit, ATV RESEARCH hes just whet you need.
Over 8 different tube and tronsistar models to select
from. STARTER K. ITS $1 8.95 up • •• MAJOR COM
PONENTS K. ITS $58.25 up • • • COMPLETE KITS
(tra nsis torized & printed circuit) $149 .50 up.
Get started in this FASCINATING HOBBY today by
writing for a copy of our NEW 1968 ca lo log. It .een
talns a tomprehen sive listing of kits , lenses, vidi con
tubes, tripods, focus/ deflect ion ca lls (both regular and
stew scan); plus p lQns, e vtcmetle light kits, thart.,
e tc. Please include JO¢ to cover cost of moili ng.

Istahlhhed dealer Inquire. Invit.d.

\lGHTS!

BTl AMAU UR DIVISIO N

Hafstrom Technical Products
4616 Sonto Fe , San Diego, Ca. 92109

In fact the installation described worked
very well fro m Gambia where QSOs were
made from the mobile instal lation to all parts
of the world.

Suppression

While it is, of course, true tha t suppression
p roblems are individual to each car, and can
unfort unately only be solved b y cut and dry
methods, nevertheless cer ta in basic princip les
apply.

In dealing with a hired car two considera
tions predominate:

A. No modification can be undertaken to
which the owner would object.

B. You arc obviously not prepared to
spend the time and money which you
would spend on your own car, as you
will probably only be using the hired
car for a relatively short time.

This means that the logical approach is to
begin with those items of suppression which
are most easily and cheaply accomplished
and give the most tangible results . The great
er refin ements can be left until later and
possibly omi tted completely if it is not con
sidered worth the effort or expense for the
improvement produced.

Surprisingly enough, the first thing to
check is the car clock. Some cars are fitted
with electric clocks which are electrica lly
very noisy on the high-frequency hands. If
it cannot be supp ressed easily, it is well
worth try ing to persuade the owner to have
the clock disconnected during the period
you hire the car. A noisy clock can cause
you serious Interference even when station
ary and with the engine switched off. There
fore, the firs t essential is to put this right. All
the other interference will disappea r when
the car is stationary. You can at least operate
when parked, even if you have done no
supp ression at all, provided You have cured
the clock noise. The best way is to dis
co nnect it with the owner's approval.

Next, check the engine. Murry cars will
already have been suppressed to some ex
tent. The quickest and easiest way is to fit
suppressor resistors at the plugs (i t is better
to fit suppressed p lugs if such are available
and you are p repared to spend the money).
Then fit one more supp ressor resistance in
the centre leacl of the distributor. Remember
there is a spark between the ro tor and the
d istributor contac ts as well as in the spark-
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SCOTT RADIO SUPPLY, INC.
266 Al amitos Ave . • Long Beach , Calif . 90802

ing plugs themselves. This one additional
resistor is often forgotten and makes a big
difference .

Next put a feed through capacitor in the
main dynamo (generator) lead, or equivalent
ill the main feed to the battery if an alterna
tor is filled. Lastly, do some b onding. Of
course, you m ust b ond the engine to the
chassis or body. Remember the engine is
mounted on rubber supports and may be well
insu lated from the rest of the car. Then the
hood lid must be b onded to the body. This
lid usually rests on asbestos tape which is
q uite a good insulator, so the only electrical
contact with the rest of the car is through the
hinges. These are either lubricated with a
good insulating oil or they are rusty; so, un
less vou bond carefullv, vou leave the lid
over ' the engine nicely' il;sulatecl to act as
an antenna to radiate engine noise to your
own antenna.

This bonding of the lid has already been
mentioned before in connection with the an
tenna mounting and general bonding, as has
the bonding of the trunk lid and most im
portent, the bonding of the tail of the ex
haust pipe to the b ody. The exhaust pipe
can he a beautiful radiator on 20 or 15
meters in a smaller car since it is about ~\

long.
At this stage you should have achieved

a considerable improvement. Note the regu
lator has not b een tested. Clearly, this can
be treated as described in many mobile
handbooks and should certainly be done on
YOl1r own car, but it was felt a break should
be made here in hired cars to distinguish,
Stage I , what migh t be regarded as essential ,
and Stage l l , if the hirer feels inclined to
devote more time and money to supp ressing
his hired car.

But at th is stage a worthwhile improve.
men t should have been achieved. \Vith a
hired Peugeot , sufficient suppression was
achieved at this stage to make QSOs on 20
meters possible in motion, though on 15
meters only good strong signals could be
copied.

In Stage Il a series of further improve
ments can be suggested, such as-

1. Suppressing the regulator. You can
listen to see if this is necessary.

.., Bond ing all the sections of the exhaus t
pipe together. In Stage I only the tail
was bonded to the b ody. But, in fact,
all sections and the muffler should be
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For complete specifications
send for our illustrated catalog.

VANGUARD LABS
196-23 Jamaica Ave. Dept. H Hollis, N.Y. 11423

LOOKING FOR THE FTdx 4001
Scott Radio Supply invites you to see the finest
5 Band Transceiver available today. Complete
coverage 80 through 10 meters with a 500 W
power rating. Features a double conversion. %
microvolt receiver. built in power su pply, VOX,
100 KC and 25 KC calibrators. built in crystal
oscillator which offers tour selectable ch annel
positions, offset tuning for both receiver and
transmit functions. side tone and break in keying.
Other than a matching speaker at $14.95, all the
usu al accessories are bui lt in to the FTdx 400
at on ly $599.95.

I

VAN GUARD
MODEL 501 SHIPPIN G COLLECT
Mad e In USA . COM PLETE WITH LEN S

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans
mitting sharp, c lea r, live pictures to one or more
TV sets of your choice via a low-cost antenna
cable (RG·59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The range can be extended indefinitely by
using line amplifiers at repeated intervals or by
using radio transmitters where regulations permit.
There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires
you or anyone chosen to observe anyth ing taking
p lace anywhere the camera is placed. Designed for
continuous unattended operation, the au-transteter
circuitry of the 501 consumes only 7 watts of
power.

(FTnx-400)



ALL-BAND VERTICALS
".'1.11 band H·nk"l!" ask"d on.'

sk e p ' ic. " T w"n ly mete rs is murder
,h,"" da,' s . I.e r ·. s,' " "O U mala' a
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OIAII , and over a thousa n d 01her
..a lion.! _
V40 vert ical for 40, 10, IS,

10, 6 m eters $14.95
V80 vert ical for 80, 75, 40,

10, 15, 10, (, meters . . , .. ..$16.95
\'160 vcrr tcat for 160, 80, 75,

40, 20,15,10.6 m eters ...$18.95
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GOTHAM'S AMAZING ANTENNA BREAKTHRU!!
How did Gotham drastically cut antenna prices? Mass purchases, mass production, prod
uct specialization, and 15 years of antenna manufacturing experience. The result: The
kind of antennas you want, at the rightprlcel In QST since ' 3.
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GOTHAM. 1805 Purdy Ave. Miami Beach, Fla. 33139
bonded together as they make bad
electrical connections and ignition noise
wiII probably not be fully suppressed
until the whole exhaust p ipe, mufHers,
etc. are carefully bonded together. Here
again a good ohmmeter reading really
low voltages (such as the Megger MB3
described earlier) is very valuab le. On
testing one car where a good bonding
braid was clearly visible between the
tail pipe and the car chassis, a resist
ance of 2500 ohms was measured. This
was not lowered until the whole joint
was taken down, cleaned and reas
sembled and preferably greased with
electrolube grease ,

3. The nccessones may need suppression
such as windscreen wipers , petrol
pumps, etc. hut again this can be left
to Stage II.

4. Wheel static and all the other refine
ments can be considered also.

On a hired car for a short period of use,
however, enough may well have been
achieved to make reasonab ly sa tisfactory mo
bile operation possible,

. . . G3BID

THE DURA TOWER
Designed specifically

for the Radio Amateur
• 30, 40, 50 Foot Tilt Up Towers.
• 60, 70, 80 and 90 Foot Tilt Over

Towers, ,

• All Models Self Supporting.

• All Welded Construction Using 55,000
PSI Heavy Wall Steel Tubing .

• Will Support Any Quad Or Tri Band
Beam.

• Completely Interchangeable Parts
Start with a 30 Foot Tower and Add
On Up to 90 Feet Using All Parts Pur
chased .

Buy direct and save
a lot of money"

Write Dura Towers Sales
Box 322, Angola , Indiana 46703

fo r complete drawings and
literature.
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AI Brogdon K3KMO
RD I Box 390A
State Co ll ege, Pe. 1680 I

Preventive Maintenance

No matter whether you are a DX oper
ator, traffic man or just an average ham
looking around for that elusive 50th state,
you will recognize the situation . Just as you
find the frequency that rare DX is listen
ing on-or get ready to send that important
message-or start to answer that \V7's CQ .. .
The lights fl icker, the transmitter fuse pops,
the rig goes stone dead and, for the moment,
is just about as much value to you as a
wad of used chewing gum . If it hasn't hap
pened to you, it's only because you haven't
been in ham radio very long. The situation
is best described by Murphy's Third Law:
"Things always pick the worst tim e to go

"wrong.
But it is possible to at least partially re

move yourself from the clutches of blind
fat e. A little pre-planning will reduce the
p rohah ility of being struck down by Mur
phy's T hird Law. Here's how.

Almost without exception, hams wait un
til a component or p iece of equipment fails
before they perform any maintenance. This
has two distinct disadvantages. One is that
the equipment will fail at a time you are
using it . The other is that the failure of
one component will sometimes cause the
p remature failure of a second component.

However, it is possible to anticipate com
ponent failure and to minimize unexpected
trouhle. This can he done by making periodic
checks, to insure that the equipment is func
tioning properly, and that no tubes or other
components are on the verge of failure. This
type of maintenance has been employed by
commercial electronic users and the mil itary
for many years, and is commonly called
Preventive Maintenance, or simply P:\L

A system of P~l for the ham shack can
be as simple or elaborate as the operator
desires. The purpose of this article is to
give the reader food for thought, so he
can decide for himself what degree of P~ f

he wants to use in his own station.
First. take a careful look at the physical

appearance of your equipment. Is it dusty
and dirty? Are the knobs loose on the shafts?
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Do you sometimes have to whack the side
of the cabinet to make that sticking relay
drop out? Hams often learn to live with
little faults rather than go to the trouble
of repairing them. A good viewpoint to take
when checking over the eq uipment is that
it is someone else's equipment which you
are considering buying. Then, all these little
deficiencies will stand out like sore thumbs.

After you have the appearance up to
snuff, the next th ing to do is to check the
tubes, After all, they are the most common
ca use of ham eq uipment failures. It is a
good habit to replace the tubes from the
sockets where they were, and not switch
tubes of the same type, In a few critical
cases, such as VHF converters or balanced
modulators, switching tubes may require
some circuit read justment .

Now turn the equipment on, again check
ing it as if you were p lanning to buy it .
Check for dirty switch contacts, noisy audio
controls, interrnittents, sticking relays , loose
cables and connectors, di al slippage, etc.
Then after a general inspection , it's time
to check out the operation on all frequency
bands and all operating modes- especially
those vou seldom use. \ Vhen vou have made

• •
these checks to determine if the eq uipment
is operating properly, it's t ime to get into
more detailed checks.

T he receiver is a good place to start.
There are various checks and tests which
may he performed on the station receiver.
Some of these req uire equipment which most
hams don't have access to, but on the other
hand, it is poss ible to make a great many
rough checks with a minimum test equip
ment. If you can get it. a simple signal
generator with ca librated output amplitude
can be used to check the sensitivity of the
receiver. If not, then perhaps you can ar
range with another local ham to set up
vour receivers side bv side, tune in a weak
~ignal, and switch the same antenna back
and fort h between the two receivers. This
will give you an indication if the sensitivity
is grossly out of order. If you are a weak-
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signal specialist (OXer or VHFer), you
should have equipment on hand to check
the noise figure of your converter or re
ceiver. If you use a T-R switch, you should
check to make sure the noise figure of the
T·R switch isn't severe ly degrading the per
formance of your receiver. This can be
done by switching the antenna from the
receiver input direct over to the T-R switch,
to see if there is a noticeable difference in
weak-signal performance.

The dial calibration of the receiver should
also be checked. If you have a crystal cal
ibrator, this is the place to start, making
sure it is still zero-beat with WWV, or
a broadcast station. Then check with the
calibrator to see that the dial accuracy of
the receiver is OK-on all bands, and at
both end of each band. While checking the
frequency calibration of the receiver, it is
a good idea to check the long-term and
short-term frequency stab ility of the re
ceiver. This may be done b y tuning either
to a crystal calibrator checkpoint, or a Be
station and checking the frequency drift
over a short and a long period. Also, the
warm-up drift from a cold start can be
checked.

There are many other checks which can
be made on the receiver, such as the center
ing of the BFO in the receiver if pass
band, proper Q-multiplier operation, crystal
filter alignment, etc. Again, check the re
ceiver as carefully as if you were planning
to buy it, and test everything you can think
of.

The dial calibration and stability of the
transmitter can be checked with the same
methods used in checking the receiver. The
audio quality and keying q uality of the
transmitter should also be checked. This is
best done with the aid of an oscilloscope,
but even without test equipment, you can
check this by tuning the transmitter in on
the station receiver and listening w ith a
pair of earp hones while someone else keys
or speaks into the mike. Be sure and have
some means for reducing either the trans
mitter output, the receiver gain, or both,
so you won't overload the receiver input.

If you have an SSB transmitter, you
certainly should own or have access to an
oscilloscope for testing and alignment pur
poses . You can use a scope to check for
flat-topping, carrier, and unwanted side
band suppression, etc.
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The rf ou tp ut of the transmitter can be
checked b y a variety of methods, such as
loading it into a bank of light bulbs as a
dummy load, and then comparing their in
tensity driven by the transmitter to their
intensity when plugged into the ac line.
S\VR bridges can also be used to check
relative rf output, by comparing the re
quired sensitivity setting for full-scale d e
flection (always using the same antenna,
frequency and power input to the trans-

•mitter ) .
Speaking of SWR bridges, most hams

have blind faith in these devices, but they
can go sour too. So check them while mak
ing your station check b y loading into a
flat dummy load, to make sure their calibra
tion is still OK. Also, you can check b y
measuring the SvVR, then reversing the
bridge in the line and seeing if the SWR
reads the same in both directions.

All the station's accessory eq uipment
should also be checked. A little thought will
help you make a checklist to suit your own
station. You know what the equipment
sho uld be capable of; just make sure it's
doing all the job correctly.

There are a n um ber of things to check
with regard to the antenna system. You
co uld start by making sure the antenna ro
tator is pointing the same direction as its
indicator box. Then make a complete set
of physical checks-worn spots on the
feedline, kinks in the coax, connectors (for
corrosion, mechanical strength, breakage,
etc. ) , guy wires, turnb uckles, ground con
nections, and so on.

Safety considerations should never be
overlooked. Make sure all equipment is
properly grounded. All coax should be
grounded as it enters the building, and all
fuses of the correct value. Be sure that
all ad ult members of your family know
how to kill power to the shack in the event
you get into trouble.

As you can see, you can make station
eq uipment checks rangi ng from very fast,
simple checks, to tests which will take a
number of hours. It all d epends on how
involved you want to get. The thing for you
to d o is to sit down and carefully consider
just how involved you w ant to get in a PM
program, and then make you check list
accordingly.

Even with a good PM program, it is
sometimes impossible to avoid sud den equip-
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VANGUARD LABS
Dept. H, 196-23 Jomaica Ave. Hollis, N.Y. 11423

ANTENNAS:
Feedline
Coax co nnectors
Guy wires
Mec ha nica l stre ngth
Rotator

RECEIVER:
Sensitivity
Noise figure
Ca librator frequency
Dial ca libra t ion
Frequency stab il ity

EQUIPMENT (GENERAL) :

Dust & c lee n TR ANSMITTER:
Check tubes Aud io qual ity
Dial C a librati on Keying quality
C ontrol functions rf outp ut
Volta ge che cks Frequency cal ibrat ion
All band s/ modes Frequency sta bil ity
Noisy contro ls SSB c ha racteristics
C orrect va lue fuses
Spa re tubes
Spa re fus es
Ground connections

ment failure. To be prepared for these un
avoidab le failures, you should keep spare
tubes and fuses on hand, as well as a few
spare components in your junk box. I have
always made a practice of keeping a com
plete set of spare tubes on hand for all
radio equipment, to avoid the :problem of
having a tube failure over a contest week
end, when all the local radio stores are
closed.

The table of Fig. 1 summarizes some
of the things to remember in making up
your own P11 checklist . Use it as a guide.
and adapt it to fit your own needs.

You will enjoy operat ing more if you
avoid the frustra tion of sudden equipment
failure, or reduced station efficiency through
improper equipment operation. As Tom Leh-

"B d "rer says, e prepare .

Fig . I-Checklist G uid e for PM program.
. .. K3KMO

RENEWAL CODE

The two num be rs und er yo ur ca ll on t he ad 
d ress la bel a re th e exp iration code. We have
tried to make it simpl e. The fi rst number is t he
month th at we send yo u th e last copy on yo ur
subs cripti on end th e second num ber is t he yea r.
78 would be July 1968, fo r exa mple.

ACCESSORIES,
Q -multiplier
SWR bri dge
T-R swi tch
Low-pass filte r
Antenn a t uner
C ontrol ci rc uits

New Design. Light Weight.
Free Standing Crank·upTowers!
Safe ly s uppo rts most TRI-BAND
BEA M S in 50 mile winds without
guying. " FS" models use new cd
justable bose flang es and heoty 1"
Anchor Bolts fo r one-man lnstc llc 
tion away f rom ho use wi t ho ut
additional suppor t using footing .
Standa rd models use flat hinged
base and wa ll brocket. Takes only
one man to erect or tilt fo r a ntenn a
servici ng with new TRZ·SO or TRL-80
tower raising fixture . Positive safety
and cont rol whe n raising or lower
ing the lower is assu red with a new
style ge ared winc h with automatic
locking d isc broke, and Tristoo 's ex
clusive "odd-a-s ectio n" des ig n.

Anothe r "t owerin g " feature
fro m Trisla o l

"Towers above all"

RISTAO TOWER CO.
...__. ,__.....1" ."""- P. O. 80x 115,

Hanford. California 93230

SAVE $140

New
CZ - FS
Series
Towers

'. '.---.---
I

BRAND NEW MODEL SOl
PRODUCTION LINE REJECTS

ONLY $139.95 FOB Hollis. N.Y.
IRegulor net price if perfect $279.95J

Our TV Camera product ion has expa nded
to the point w here w e can produce 2 new
cam e ra s in the ~2 hour or so it m ight r equir e
for us to troubleshoot rejects; therefore we
a re mak ing t he rejects available at consid 
erable savings. These are n ew complete with
all p ar ts inc luding vidicon and lens. but w ill
n ot have t h e VANGUARD label and since
they a re sold as-is th ey are not guaranteed.

The trouble may only be a w rong resistor
or wiring error , or it might contain a com,
b ination of errors-in a ny case it's a r eal b uy
for anyone who k n ow s T V cameras.

We have only a bout a doze n available a nd
since improved production control is reducing
the number of rejects, this o ffer may not be
repeated. Schematic included with or der.

Write for
Free catalog

TODAY
or see your
distributor.
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You Can Pass The Extra

If you can copy press from KF5 and
KPH which goes out at about 23 wpm, send
READABLE code, and know the answers to
at least 75~ of the License manual or Study
Guide questions, there is no reason to muff
this test. It's all a matter of your mental
and physical attitude when you arrive.

Decide in advance that you are going to
take a well-earned holiday and go up to
find out what the exam is like, so you will
know how to prepare for the NEXT one.
No studying or cramming the night before
take the XYL out to dinner and a show.
Next morning a very light breakfast or, bet
ter yet, none at all. Don't drive your car
and arrive tired and tense. Take the train ;
if you smoke, have a good cigar and en
joy the scenery. At least once, glance over
the few tough questions which you have
previously marked in red, for a quick review.

The receiving test, which is first, is re
ally very easy. The first 1.50 letters are plain
language; if you miss a letter you can fill
it in by inspection . ( No, you can't; you don't
get time-Ed.) Just try to get the sense
of it as you go along remember you are
just there to find out what it's like ' vou, .
don 't give a dam one way or the other.
There are no mixed code .'!TOUpS as in the
commercial exam, no KEIZ de ~IZL 55
Floribel sinking off Point Arena Lat. 38
deg. 50 min. N . long. 123 deg . 47 min. W.
50 S SOS SOS. That kind of stuff really
separa tes the men from the hays. (Meet one
of the hays-Ed.)

::"Jow that you have passed the receiving
test. YOU have a chance to make a friend
of the examiner on the send ing test. First
get that old ra ttletrap key into comfortable
adjustment and then send a string of Vs un
til vour arms and wrist are flexible. No
both, can send readable code with a tense
"glass" arm. (J lost more boys to the send 
ing test than any other one thing on the
commercial exams. ) Remember, don't slur
your dots. they arc just as important as
dashes; send every word solid and firm . Be
sure you send words, not just a string of
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letters which would take a cryptographer to
decipher. You think and talk in words, so
send that way. Look over each word be
fore you send it; relax your ann or even let
go of the key while you look it over. Over
long spacing is a heck of a lot better than
too short. And send at a comfortable rate
of speed, whether it's 18 wpm or 25 wpm.
Even if you are a little slow, the examiner
will accept it over ragged unreadable stuff.
The real test of a wireless operator is-can
he remain cool and send readable code un
der panic conditions.

If vou have maintained vour devil-may-
• •

care attitude you are now up to the writ
ten exam, so don't lose it now. Don't look
over all the questions to see how tough
they are. Just start with No.1 ; if you know
it cold answer it. If you aren't sure, pass it up
and try No.2. If you come to one like "Draw
a schematic of a radiotelephone transmitter"
which is obviously going to take a lot of
time, pass it up for now and go on to the
end, answering the ones you know cold . Now
add up the number you have answered. If
it is over 75 percent of the total, hand in
your paper, put on your hat and go home.
If less, start picking out the easiest of the
ones you skipped. Keep working at it
until you have over 75%. Remember, on the
multiple choice questions you have a 20%
chance of being right by just guessing. There
is no sitting there and sweating for 4 or
5 hours as some of the fellows do.

If you fail. for another $4 .00 you can
go back next month and try again . But if
von maintain the righ t att itude, you won't
have to. Not your life, not even your job de
pends on this exam, so keep your cool. Be
sure von have a stamped, self-addresses post
card with you to hand to the secretary, and
the chances a re that yon will get it back in
Monclav's mail with the terse comment "You
passed the EXTRA class exam".

. . . KBYA

This a r- tiele i ~ rt>pri n t t>d from Tht> F ootp r int, t he dub
""llp' in of the Foot hllls Amat eur Radio Society. Palo
.\ lt o, Ca li for n ia , edi ted b;.· J im Lomasn ey "~A6NIL.

7J

,



Use of Q-Multiplier to Increase Intelligibility

of Received Voice Signals
About twenty years ago, a number of

amateur and commercial operators dis
covered, more or less independently, that
the intelligibility of weak phone signals
could be increased, in some instances, by
judi cious adjustm ent of the crystal phasing
control. This procedure still works, hut re
qui res a happy combination of skill and
luck for its successful employm ent.

A m uch greater improvement in intellig
ihi lity of weak phone signals can be brought
about b y the use of a properly-adjusted
Villard Q-.\1ultiplier. This increased sign al
improvement is possible because the "slot"
of the Q-Multiplier is substantially symmet
rical, whereas the "slot" of the crys tal is
decidedly skewed. In general, this will work
wherever a Qcmultiplier is effective-at if
frequencies of 400 kHz or more. At lower
if frequencies, the Q-multiplier is usually
too sharp, and a bridged-T notch fil ter is
used instead. This also can be used to im
p rove intelligibility.

Procedure for improving the intelligibility
of a weak phone signal, b y use of the Q
multiplier, is as follows:

With the Q-multiplier off, tune in the
signal and center it in the if passhand .

Remove as much heterodyne interference,
noise, etc. as possible by use of the crys tal
fil ter, noise limiter, etc.

Turn on the Q-multiplier, set it for "null",
hack off the "null depth" control toward
zero, and tune the Q-m ultip lier exac tly to
the if frequency.

Advance the "null depth" control until
intelligibility is at a maximum. This is usu
ally just below the point where male voices

start to sound "tinny". Advancing the "null
depth" control beyond this point usually d e
grades the signal.

Rock the Q-multiplier tuning sUghtl!} to
be sure that it is exactly centered in the
if passband.

The effect of this ad justment on received
voice signals is as if the modulation per
centage were increased, and the mid-audio
range (300 to 3,000 H z, approximately ) were
boosted .

What the Q-m ultiplier does here, when
p roperly adjusted, is to reduce the ampli
tude of the carrier and of the lower fre
quency side-hands, while passing the mid
frequency sidebands unchanged. As total
power through the if system has been re
duced, Ave voltage is also reduced, p ro
ducing a drop in the S-meter reading. so
that the amplification of the if system for
those sidebands that are passed is increased .
As the intelligibility of voice signals de
pends mostly upon the mid-audio fre
quencies, which reach the detector with
greater amplitude than p reviously. the effect
is desirable, and leads to a net gain in
intelligib ility.

This procedure works well with male
speech in English , French, Spanish, Portu
guese, Italian and Latin. It is less useful
with some of the Germanic languages. in
which low frequencies are more important
than in English ; and seems to fail completely
with some of the intoned languages, such
as Yucateca and Cantonese.

Rona ld L. lvesr
2075 Harvard St.
Palo Alto, Calif. 943060
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Hey, OMs, YLs and XYLs!
]\fake your vacation plans now to include tilt' Natinual ARnL

Amateur Radio Convention, -Iuue 7-9 and the \Vorlds Fair, Hemis
Fair '68"', at San Antonio, Texas!

Reglstratton fee, prior to May Ist, $14 (Inelude« all Iunetions:
registration, pre-convention party, dance, bauquet, etc.)

Write-Sau Antonio Radio Club, 100 N, Will'ton Lane, San
Antonio, Texas, 78213.

o

(Additional info, see ,January and Man'h QST)
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Nat Stinnette W.AYV
Umatilla, Fla.

Crystal Etching Tips
For etching crystal blanks use a sat

urated solution of ammonium b iflouridc in
a plastic container. The crystal can be held
on the edges between two wooden strips
which have been fastened at one end and
the crystal end suspended in the solution.
You don't need a large amount of solution,
just enough to cover the crystal. Use another
plastic container with clean water and a
small amount of baking soda for the first
rmse.

Don't assume that all crystal blanks will
move the same in a given tim e period. Some
move faster than others. Better make a few
trial runs and see how far each blank moves
in one minute. It may be as much as 2kHz
on some. Don't try to move a blank more
than 25 kHz as the activity falls off d ras
tically and it is almost impossible to restore
it. H, during your etching, the activity grad
ually diminishes, this is probably due to the
acid rounding off the edges. One swipe
on each edge across a piece of fin e pro
duction finishing paper (3M A wt.) will help
square up the edges. Hold the blank straight
up and apply ligh t p ressure. This will in
crease the Frequency so make the necessary
allowance. Also, beveling the edges in the
same manner will sometimes pep up activity
hut this is tricky and not recommended ex
cept as a last resort . Rotating one electrode
may help.

The b lank must be perfectly clean for
best operation . Soap and w ater with a tooth
hrush for scmhhing is best. Rinse thor-

VHF-UHF
Converters and Preamps for 50 thru 432 Me.

Write for literature.

PARKS ELECTRONICS
419 S.W. First Beaverton, OR. 97005

DON·T BUY TUBES
UNTIL YOU GET OUR LOWEST PR ICES IN THE
WORLD ON BRAND NEW SPECIAL PURPOSE, BR OAD.
CASTING, RECEIVING TYPES. ESTABLISHED 1920.
SEND FOR OUR C ATALO G.

UNITED RADiO CO.
56-B FERRY ST. , NEWARK. N.J. 07105

76

oughly, Hold blank on ed ges between thumb
and forefin ger when handling to avoid finger
prints on the flat surfaces. Electrodes should
be cleaned in the same way. Dry with a
dean, lint-Free cloth.

Blanks can he moved up and down in
frequency as much as 2kHz with different
electrodes. If your project calls for just
a small movement, it is better to get a
supply of electrodes and try them first. Dif
feren t electrodes produce varying amo unts
of activity so you may have to choose
a compromise set which gives the required
output and frequency. Also, the amount
of spring tension will affect the frequency.
Make final frequency check in the FT-243
holder in the equipment in which it is to
he used.

If you are e tching blanks for a filter,
remember that the input capacity of the
oscillator used for frequency checking m ay
he different from the capacity of the filter
circuit. Check the filter curve after each
etching.

If you plan to do much crystal etching
you will find it is a tedious joh to remount
the crystal in an FT-243 holder after each
etching in order to check the frequency
and activi ty. Here's a gad get which will
eliminate this headache.

Some series of e RI Al AR holders, usu 
ally a brown case, have a rectangul ar or
square insert in which the crystal and elec
trodes fit. A spring dip is used for pressure
instead of the conventional wi re sp ring. It
is simple to slip the insert (holding the
crystal and electrodes ) into the holder along
with the spring clip .

The pins on the CRI AIAR holder have
the same spacing as FT-243 hut are larger
ill diameter. It is possible to saw off these
pins close to the case and solder to the
stubs the bottom part of an FT-241 holder
( low frequency type, channel 45, etc.) . This
holder has the same pins as FT-243. If
you use a separate oscillator rather than
vour transmitter for checking frequency.
mount a 5-prong socket for the crystal and
the CRIA I AR fi ts perfectly as is.

. . . W4AYV
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LEGER LABORATORIES

- •

HAMS • • LABORATORIES • • INDUSTRY
CALL OR WRITE US FOR REPAIRS AND CALIBRATION

Sampling scopes and pulse generators are specialties of ours. In the above
picture we are ca lihrating a Tektronix 516A scope with 3P77 and 3S76 sampling
plug-ins. Although our lines are regulated, we use a metered General Radio
Variac with a linc voltage monitor to check the regnlation of the equipment at
high and low line voltages. ","ow we ma y not need anything as exotic as this to
fix your transceiver or mohile rig. bnt we are se t up to handle anything that
comes up, from an emergency calibration of sophisticated lab equipment to pro
duction line electronic gear ... and even the simples t ham casualties .

\Ve calib rate and repair test eq uipment, microwave gear, cn transceivers, ham
gear, and anything else in electron ics. If you've got trouhles, call Leger. Indus
trial accounts with rush needs should look into our service. O UT technicians
and engineers have F irst Class Commercial Licenses . .. and most are hams.
The accuracy of a ll measurements is traceable to 1':BS, of course.

•

We are an authorized distrihutor for Cushcraft antennas, for Rohn towers and
AR speakers. You really should call us for prices on these.

Test Equipment

We BUY - SELL - RENT - LEASE

LEGER LABORATORIES
Groton Street. Eost Pepperell. Moss. 01437

APRIL 1968

Phone 617·433·6771
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Operation Salvation Army
Southern California radio «hams" work

ing with The Salvation Anny have played
a vital role in meeting d isaster needs. They
are ready to spring into action in the next
emergency, whether it be a fores t fi re, earth
q uake or any other calamity.

Shortly after its organization in 1959, The
Salvation Anny Disaster Communications
Net, a volunteer organization of radio
"hams", proved its worth.

During the week of October 13-20, a
major forest fire raged in the Angeles Crest
highway section near Los Angeles. The
Salvationist forces ' worked long and hard,
bringing coffee and snacks to weary fire
fighters. \Vorking eight days, 24 hours a
day out of an improvised control center set
up in the Army's Men's Social Service Cen
ter, the Net helped the mobile canteens
maintain perfect communication with h ead
quarters.

Although The Salvation Army's canteens,
sta tion wagons and trucks were already
equipped with two-way radio comm unication,
the Net met an important need. There are
certain dead spots from which the Army's
own radio transmitters and receivers can
not operate, b ut the "ham" sets had no
d ifficulty operating on other frequencies.
Twelve volunteer operators passed 601 mes
sages during the emergency. Thus, the
"Ham" network working closely with the
regular Salvation Army Net, provided con-

QUADS
(SOU J OSU' 0/Rf ci TO TJI,... ,H /:l TfTR)

FIBERGLASS SPREADERS ."".", each S 6.00
QUAD KITS from 39.95

6 METER QUADS from "."""""""""""".23.95
COMPLETE QU ADS from """"""""""""A9.9S

~06 BOX AIR , TE\IPLE T E RRAC E. FLA. 336}j

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.
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stant communication with those in the fire
area.

Operating with their new crystals for the
first time, the "h ams" transmitted on 50.250
and 50.850 megacycles with unvarying suc
cess. Their range is indicated b y th e fact
that messages from firefighters imported from
New Mexico were successfully sent to rela
tives h ack home.

Another dramatic instance of effective
ness took place during the Alaskan earth
quake of 1964. The Net achieved direct
communication with amateur operators in
the emergency zone, p roviding a depend
able and important avenue of communication
that greatly assisted in forwarding emergen ,
cy supplies to the areas where they w ere
most needed .

Today the 85 member Net h as its head
quarters at The Salvation Army's Men's So
cial Service Center in Los Angeles. The m as
ter transmitter and an tenna are permanently
installed there.

The Net operates at the Long Beach Camp
vleet tngs in August and the Coun ty Fair
in September, sending messages of greet
ing to all parts of the nation free of charge.

Once a year it holds a d inner and elec
tion of officers at the center. Notable au
thori ties in th e broadcasting field are guest
speakers.

To insure readiness, there are equipm ent
checks of all transmitters every two weeks.
In add ition, a roll call is held on the air
every Wednesday evening, when all forty
transmitters are in direct communication
with the m aster transmitter.

Location of the Net's headquarters at the
Men 's Social Service building m akes possible
close cooperation between the two groups .
Manpower, kitchen facilities and garage
services are right at hand and availab le on
a 24 hour h asis- invaluable when disaster
strikes.

Disaster service is only one aspect of The
Salvation Anny's extensive spi rit ual and so
cial welfare ministry which seeks to m eet
need at the point of need. Hospi tals, d ay
nurseries. centers for alcoholics and home
less men , community centers and counsel
ing services arc among the various other
ways in which The Salvation Anny extends
a help ing hand.

The Salvation Army Disaster Comm uni
cations Net hopes disasters are far off-but
is prepared to spring into action on thirty
minutes' notice whenever needed.
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N THERA I I ITI N

AEROTRON is proud to announce the acquisition of t he famous Gonset line of
quality amateur rad io equipment. Thi s acquisit ion appreciably broadens the li ne
of equipment and components which we have to offer to the amateur and related
markets. We are now shipp ing directly f rom our award-winning plant in Raleigh ,
the Gonset Communicators, Si ngle Sideband VHF transceivers, HF and VHF
linear amplifiers and other items beari ng the Gonset name. In the coming months
we wi ll have even more.

AEROTRON, with more tha n twenty years in the two-way radio manufacturing
business, has also acqui red the AMECO Equipment Corporat ion du ring the past
year. Ameco, formerly of Mineola, New York has been completely moved to our
Raleigh plant and we are constantly adding to this popular line of economically
priced equipment which is sold by more than a thousand radio supply outlets
throughout the country.

The GONSET name has been a fam iliar and respected one by hams the world
over for many years . It is with a great deal of pr ide that we now have it as a
division of Aerot ron, Inc.

DIVISION OF AEROTRON DIVISION OF AEROTRON

AEROTRON
U. S. HIGHWAY 1, NORTH RALEIGH, NORTH CAROLINA 27608

CU at the Dayton HAMVENTION
A pril 26 and 27.

Stuart F. Meyer, W2GHK/4

S t ua rt F . Meyer, W 2GHK/4 .



GLEN SEZ:

249.00

595.00

DXERS and DXERS·TO·BE

The DXERS MAGAZINE
c/o W4 BPD

Route I, BOil 161-A.
Cordova, S.C.• U.s.A.

73 MAGAZINE

Want to keep up to the minute of what',
happening DXwise1 Subscribe to GUI

Browning W4BPD'. new weekly DXERS
MAGAZINE. 16 pege. of OX events, eem
ing up DXpeditions, OSl info, pix, etc.
Rates, US surface $8.50. US air mail $10,
West Indies $16.50. S. America and Eur
ope $19. rest of world $21.

"Sure I like it, but I don't see that it
is any better than the one you made
lost week with the plain hole in the
middle."

380.00
249.00
90.00

239.00
339.00
900.00
575.00

$529.00

On'y
$67.50

• Planar epitaxial integrated circuits for relI
ability, No tubes-No separate transistors.

• Precision Ieether-teuch key bUilt-;n .
• Fully digital-Dot-dash retle always per..

feet:
• No polarity problems-Floating contacts

switch l-amp.
• Rugged solid construction_will nol walk.
• Send QSL or postcard for free brochure.

Call or write for our special deal on
good used equipment. Here is a par
tial list of our inventory.

National NCX5 MKII with
AC power supply

Hallierafters SR 160 with
DC power supply

Drake T4X with
AC power supply

Hallierafters HT44
Heath HW-12
Heath S8300
Drake R4A with speaker
National HR0500
Drake L4
Squires-Sanders SS IR with

SSIRs and SSIS

Adirondack Radio Supply, In(.
185·191 W. Main St.

Amsterdam, N. Y. 12010
518·842·8350

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CAL. 92026

SPACE AGE KEYER



M & M's Electronic Keyer
the " DA H·D ITT ER®"

MODEL EK·1ARTTY
The larnoos RnE-3/ 4 now with

even more lealure$:
ONLY $34.95 Assembled

and Tested

"II with f>o inc....w in pnce. Wrote IQt in r",mallon on ,1>8 00'"
RTTE.!/ll _ tile COMPLETE 18i41lype term,~ lot amaleur
or cor,u"lIfcial use.

U. S. CRYSTALS
Surplus Crystals - Amateur

FT24l , DC34, CR IA!AR, FT241
HC6/ U dnd other mise. erystdi.

Wrlfe tor Fre e Ccrtalog

U. S. CRYSTALS
P. O. Box 78397

Los Angeles . Collf.

HOBBY KIT:
Just the tools t or workin g on that el[ui pment: Conshb 0'
one u eh:

4t,f, .. v A CO Lonr ~ose r'u ers
4t,f, .. "ACO Dill onal Cutters
Wire 8 t rlppinl & Cun lnr Tool
:Mldget Screw D river:
10 Foot P rin ted Circuit Solder
Only $1.98 Posl pl ld In U.S.A.

Fr ee Tool and Part Cata lDI Available
BIGELOW ELECTRONICS

n eat. 733. P .O. Box 71 Bluffton. Ohio 45817

All solid state with sp ace age integrated ci rc uits •
Full y self-c o m pleting on both Dah and Dit •
Fixed 3/1 Dah/D it rati o for perfect c o d e . Bu ilt
in AC power suppl y . Fully isolated re e d re lay
ou t p u t . Bui lt-in side t one o sci lla t o r a nd speaker .
S p eed r a n ge 5 t o 40 W PM ,

Send your order direct to:

M & M ELECTRONICS - Kever D ep t .
68 35 Sunnybrook , N.E., Atlanta, Georgia 30328

~

717·232~31

ze 17070

European hams are

Int e r e s t ed in what

accomplishing at t he

TUCK ElECTRONICS ITllc" b
235 Markel Street pw:;iI
New Cumberland. Pa.

• MARK hOld.
• Minimum ilCCeplable level circuit.
• Plug-in modular d8$ign.

- ,- higher f r eque ncie s ?
mWlIIl!JJllII:li- ..._ ... . .. .

lIum:J-!IIIJ1UilI'I'CII!I:IJ!'! !I·1IIIU

Annud lubsc r iption U. S. A. $}. 00 . Canada $3. Z5

H. Ingwe rs e n , P A i/i AF :'\' Bo" 81. TOPl tleld . :\o!u s. 01983

Read l:KW • BERICHTE. the authoritative German

quarterl)· . now .... ith English lum.maries! Applications

of the latest \'HF and UHF t ecbmquea: equipment and

antenna conltruction details. Each lixty - page issue

packed ....ith p ractical articln .... r i t t en by the m ost

ouutanding amateu rs in Europe.

ILLUMINATED WORLD GLOBE only $16.95
plus .•.. FREE •• • a two year subscription or extension to 73

• This 13" globe is just the right size for your op
erating desk.

• The globe gets you the beam heading for a
country quickly.

• Keep it beside the rig and spin to the country you
are working.

• Illuminated, makes the shack look really great.

• The lamp is easily changed if it ever bums out.

• For a small fee you can get a new globe to keep up
with country changes.

• Complete wtih desk stand.

• Guaranteed by Hammond.

• Every home should have a world globe.

Nerne _

C.II, _

YES! Send me, lmmed letelv. one of t hose Address _
13" illuminated world globes. with desk
stand and lamp. And enter a two year City _
subscription for me to 73.
__ new sub. extension of sub. State7 - - 7 -O;---;7-::c;-;:;;-- - -..t.Zip Code' _

73 Magazine, Pete rboroug h, N. H. 030458
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TUBE SOCKETS

HEADSETS, extension cords

Tilt Your Rig
Do you find it uncomfortable to see your

receiver or transceiver dial or to tum th e
knohs? If so, this little shelf which fits on
top of your operating desk may he just
wh at you need . By tilting your rig up where
it is easy to see and operate, this sloping
shelf will add imm easurab ly to your op er
ating ease and comfort. And, the shelf
is cheap and easy to construct.

4/$3.00 79c ea.

4/ $3.75 $1 .00 ea.

4 / $1. 10 29c ea.

4/$ 1.10 29c ea.

11 / $1.00 IOc ea.

All o r<ler~. except In emergency. or I'm at a hamf est.,
shipped same da ~" eecctved . F or tree "GOODU:" s heet. send
self -add ressed, stamped envelope--PL RAS f,;. l'LEA8~~ Include
surttclent for rostaee . a n}" excess ret urned with order . I ca rry
p r l l'at e (T rs l'elersj pa rcel post Insurance. tor domes t ic parcel
post. F or neme too heavy, or too la rge for parcel post.
1 sUl( l(esl n us parcel exnres e. P lea se a dvise name of bus
line. and ci ty. where YOU can pick up the shipmen t.
Canad ian customers-P LEAS E add sufficient tor postage
$] .00 firs t two poun ds. :Wc each addl tlonal poun d or traction.

H.11 3jU uno ohm , maaneue. 12~ cord . w/PJO-54 .
:\'EW headband and cushions . $4. 95 ea.

CD·307 5 foot cord, for abo\'e, wi th P l,- 55 &
JK-26 79c ea .

BOTH H-1l3j U headset, and ('])-307 cord.
comuineuen .. . . . . . . . . . . . . .. . . . . . . . . . $5.50

Hamtest Schedul_COL IS EUM. Ster l i ng, ru.. March 31.

122·1 05 i pin, ceramic, ahtetd base,
for 5894, 6fi24. 4 /$3.75 $1.00 ea.

SEPTAR 1 pin. ceramic wa rer. ror
829 B. 832 A, 826, By SY1,-
YAXIA, equal to EF.J ::
122~248 .

B C Electronics
Telephone 312 CAlumet 5·2235

2333 S. MichigtJn Avenlle ChictJgo, Illinois 60616

122-237 7 pin giant. ceramic wafe r
for 813, F.FJ .

122 ·227 7 p in lar ge. ceramic wafer ,
for 1625. 837 , 3AP-l. etc .
EFJ. . .

122·228 Octa t , ceramic wafer . EFJ

49- 8 o ctet, filiI(' mtd ceramic.
A).fPHF.l'OT,. . .... .. .. . ..•

WA2ZHA

As you can see, construction of the shelf
is utter simplicity. Mine is m ade of '4 inch
plywood. This was used, because it was avail
able, and because I did not w ant the shelf
to sag under the weight of the power
supply and transceiver .

Wood screws hold the three pieces of
wood together. Holes were drilled to ma tch
th e feet on the bottom of my equipment.
These holes as well as the d im ensions of
the shelf can, of course, he varied to suit
your individual needs. Also, by leaving the
front of the shelf open, you will have a handy
storage space for logs, pencils, etc.

Finish the shelf with a coat of paint,
and th at's all there is to it . Build one and
you'll be surprised at the difference it
makes in operating convenience.

. . . Joseph M. Plesich W8DYF

3"x6!1i"
nbchassrs

Wire and test the subchassis out
sid e where everything is acces
sible. Assemble the subchassi5
into the unit chassis and you
hove a professional package.

~ ....."". ---.......-
BRONX N.Y. 10463

ARNOLD'S ENGRAVING
Personolized

Melallex lapel bar-$1 .50 or Tie CIlp-$2.25

ARNOLD L1NZNER
2041 Linden St. Ridgewood, N.Y. 11227

,
Works on 110 VAe-$10.95

w

3% " X 1Jz" RACK PANEL
10" Depth $5.00 PPD
Check or M.O. No COD

NYC Res. Add 5%
NYS Res. Add 2%

DEVICES
BOX 136

CONSTRUCT YOURr EQUIPMENT THE
EASY WAY-USE

THE UNIT CHASSIS
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Propagation Chart
APR IL 1968 LT·5

SEND FOR FREE
DATA SHEET

W he n you lea ve your QTH

put your LT·5 portable 40-80

meter CW transmitter in you r

pocket!

Send for f echnlcal br-ochure

KIT
WI RED

PROTECT YOUR TRANCEIVER
Oeltalron Announces Form Fil Ousleovers

DELTATHON has duatcovers t o
p rotect your rig from dust build up
which ca uses ex cess ive heat, com,
ponent aging, and arci ng. P roper
care wi ll lengthen your rigs' life ,
and we now have heavy gauge clear
vinyl dustcovers for the job. Swan,
TR4, S8I01, and Collins. SEND
$3.25 ea . pp. NO\V!

DELTATRON COMPANY
P.o . BOX 126

COLLEGE PARK, MARYLAND 20740

10463 Roselle St• • San Diego, Calif. 92121

NOISE BLANKER

$24.00
$35.00

OMEGA ELECTRONICS COMPANY

WESTCOM
ENGINEERING COMPANY

P.o. Bo. 1504 San Diego, Col 92112

Rem ove s int erfer enc e
gen era ted by auto ign i
tio ns, ap plia nces, rad ars,
and ot her sources of high
e nergy p ulse no ise.* Prov ides the nohe sup

pression requ ired for re
ception of weak VHF OX ol nd su tter signolls_* Connects b etween converter ol nd receiver. For SO·93
ohm COol • •* Solid sta te desig n features silicon Fie ld effect Trol n·
si5tors for reliability and minimum cross -mo d ulot tion.* Ad justab le out put coupling for o pt imizing system
g ain.

GMT 00 0: (N <II oe 10 n 14 It 18 :to u

J . H . Nelson

A. Next higher frequency may be useful at this hour.

B. Very difficult circuit this hour.

Good: 1.4, 6·8, IS, 16, 18·20, 22, 23 , 25·27,
29, 30
Fair: 5, 11·14, 17, 21, 24, 28
Poor: 9. 10
VHF: 14.17, 22, 26

EASTERN UN ITED. STATE' TO :
,

ALAIIIA .. '" " "
, , , " " .. .. "AllliEJ<T1SA n " " .. , .. " " " " " "U ,l'THA LIA " " .. " ta ra " " " .. " "C A "' '' L Z ONE " .. " .. " .. " " " " '" "U'G LA,..O .. "

, ,
" .. .. " " " " ..

HAWAII " n "
, , ,
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Dept. H, 196.23 Jamoica Ave., Hollis, N.Y. 11423

station transmittin g. And anyone of the
stations can alert all of the others when
something is spotted .

If we were to establish a net frequency
on 80, 40 and 20 meters for UFO repor ting
we could arrange for a single tone to be
transmitted when an alert came along which
would turn on all of the loudspeakers of
particip ating stations. Thus all of us could
have a receiver set up on a net channel all
of the time, running silently. Amateurs in
every community in the country could ask
their local police. CD, etc. , to caU them im
mediately if any sightings are reported .

\Vhen something is reported anywhere
the loca l amateur sta tion would call in on
the net and the net control would send the
tone to alert the entire net. Once the area
of the contact was established amateurs in
the area toward which the UFO was headed
could alert their police and any oth ers in
terestcd . If scientific teams are ever avail
nhle th ey would have a warning and might
be ab le to intercept the UF O·s.

A net like this could b e formed im
mediately an d could build as interest
widen ed . All it takes is one single man with
the interest and time to make it click. One
m an, if he has a good sta tion, could star t
in as net control and open the net evenings
as a starte r. Eventually the net should be
open aroun d the clock, I should think. The
automatic alert can come along later, though
it is simple enough . A two-tone oscillator
into a sideband transmitter w ill give out a
nice audio tone for operating relays on
quieted receivers. \Ve used to send RTTY
messa ges like th at twenty years or so ago,
sa it works well. Simple too.

In terms of value provided by amateu r
radio to our country a service like this could
dwarf everything else we h ave eve r d one.
Just one good UF O success and we will h ave
paid for ourselves thousands of times over.
And think of the enormous publicity we
would receive jus t for setting up such a
reporting system. This would be in every
newspaper in the country. if not the world,
and w ould be there over and over. An the
police forces in the country would b e fa
miliarized with us an d would depend on
us for their UFO communications. And if
the government ever takes a serious interest
in the p roblem they, too, would b e ent irely
dependent upon us for communicat ions .

If anyone is interested in going ahead
and forming a UFO reporting net why not

LABS

•,MADE
IN U.S.A .

VANGUARD

WANTED
MILITARY SURPLUS AS TRADE.IN'S

WE OFFER new boxed Ameeo, Drake,
Eimac , E-Z Way Towers, Ganset , Ham
marlund , Hy-Ga in an tennas, Ham-M
Rotors, National, SBE, Sonar, Swan ,
Also recondit ioned ham e q u i p ment
taken in as trade.
' VE NEE D unmodified surplus equip
ment with prefix ARC. ARN, ARM,
APN, APX, APS, APR, BC, FRC, GRC,
UPX, GPM, GRM, PRC, MD. URM,
UPA. UP M. URC, USM, URR. VRC,
TED, TRC, TS, also Bendix, Collins ,
Boonton, Bird, Measurements, ARC,
GR, Tekt ronix, Commercial Equipment,
Collins 18S-4. 17L, 51V, 51Y. 618S,
618T, 51X. 51R. 51J. and R-278 /GR Re
ceivers , T-2171GR Transm ittters , MD_
129/GR Modulators , MT-686 /GR Racks,
AT-197 / GR Antennas, Tech Manuals
and Tubes.
CLE AN OUT YOU R SHACK by send
in~ us your list of surplus for trading.
It might be worth more than you think.
List what you have and what you
want .

Write. Wire . Phone Bill Slep. W4FHY

SLEP ELECTRONICS COMPANY
Drawer 178P. Highway 301
ELLENTON. FLORIDA 33532

Phone 18131 722.1843

$160. 0D FOB Hollis

Ea ch m onth w e have a limited n u m ber of
u sed TV cameras which w e m ake available t o
hams at greatly r educed prices. These came ra s
w ere r ented o u t for t emporary surveillance
jobs on const ructio n sites , cou nt y fa irs , con 
ventions , etc . All have been checked ou t a n d
a re guara n teed. for 90 days. Com p lete w ith
vidicon and lens .

Used Model 501 sale priced
$160.00 FOB Hollis

Do n't d elay . Only a few used cameras a re
ava ilable each month . F or specifications send
for OUf illustr ated catalog.

' . '. ' . '. '.-

USED MODEL 501 TV CAMERAS
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get together on , say, 14250 as a starter. It
may take a few weeks to get going, but
seldom does a week go by without there
being a reasonably valid UFO report around
the U.S. Let me know by mail what is going
on and I'll report it in 73.

-- --------
DON'T ASK! TELL US!

COLUMBIA ELECTRONICS, Dept, 1
4365 W . Pico Blvd., Los Angeles. Calif. 90019

Phone : (2131 938·3731 Cable: COLECTRON

q~~ No horsi ng a rou nd. we pay la st . . . In 24
'\ hours .. . and we pay more . We ' ll swap or

", "- trade new equ ipmen t too . .. We Quote last
~ too. We also pa y lor sh ippinli:. Insura nce , etc .

You call fast . now. collect. lor la st nucte .
~ SPACE ELECTRONICS

di,. 01 MILITARY ElECTRONICS CORP.
417. P.-rk Aftnue. Bronl . New York 10457. (212) CY 9·0]00

everyone down by leaving the UFO re
porting net to someone else. If you can't get
on 14250 you might try 7250 or 3900 kHz.
Let's GO .

----------~Your Surplus Wanted by

THE FASTEST GUN IN THE EAST

Step Two
If we are able to provide 'the depth and

breadth of communications needed to bring
the UFO problem to a head and it turns
out that they are, as so many people sin
cerely believe, space craft, then the next
step is to make some attempt to communicate
with them. Here again amateurs have a
big advantage over everyone else. \ Ve are
everyw here. \ Ve can organize radio, light ,
and other mediums of attempted communi
cations and have a fair chance at them be
cause our net will tell us where the UFO's
are at any moment and give us a good idea
of where they are heading next. If I have
a chance to set up my surplus signal light
a few minutes ahead, I can guarantee that
the UFO pilots will have to be blind to miss
it .

Fi rst things first. Please don't let me and

--------------------------------------------1
73 SUBSCRIPTION BLANK

What with the deva lu ing of the pound , the dra in on gold and the recent increase
in posta l rates, obviously 73 is going to have to raise t he subsc ription rates soo n.
They are still the same for now.

one year
two years

I

$ 5
$ 9
$12 th ree years
$50 LI FE
$ 2 HAM RTTY
$ 3 DX Handbook

$2 VHF Antennas
$3 Parametric Amps
$1 Transistor Ckts
$1 Diode Circuits
$1.50 Index to Surplus
$3 RSG B Data Handbook

SEND MONEY & BLANK TO: 73 Magazine, Peterborough, NH 03458

Na me .... . . ..__ . _
l nifie fs

................................ ...... ............ . Call .
Last Ne me

Address ..

City....................................... ... ....... .. State Zip .
or Count ry.
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Alfred Wilson W6NIF
3928 Alameda Dr.
San Diego, Calif. 92103

Take Uncle AU's Advice and

You Will Do All Right
It's a nice d ay today, but band conditions

are lousy. \Vhy don't we drop in on Uncle
AU and see what's going on over at his
place? He is a DXer of some accomplish
ment, and sometimes one can pick up some
real nuggets of wisdom by sitting quietly in
the corner with an ear open. True, it's some
times necessary to switch in a 900 H z fil ter
to eliminate some of the stuff that goes on .
But generally Uncle AU has been known to
put out some pretty good data from time-to
time.

Right now Uncle Alf is pounding away on
his old Oliver typewriter trying to make a
buck so he can replace his 4-250A that blew
during the DX test. That tube made a ratber
good hut expensive fuse, with 3 kV on the
plate wit h nowhere to go b ut up, and no
- 150 volts on the grid. But that's the
breaks . .. win a few, lose a few.

Anyway, Uncle Alf is working away when
the screen door bangs , and in walks Simple
Simon Q. Sideband from over at Finksville
J et, looking down-at-the-mouth. Very sad ,
indeed . He is clutching a b undle under his
ann.

Uncle Alf is smoking his pipe, so S. S.
offers him a cigarette. "what do you hear,
old buddy?" says Uncle Alf. He thinks
maybe S.S. is returning the grid dipper he
borrowed last summer, but S. S. unwraps
the package and tosses a hank of co-ax
cab le and some number 14 wire onto the
tahle.

"Uncle Alf," says S. S" "See this stu ff?
, put myself in hock to the tone of 836.9.5
with the FinksvilIe Friendly Financial Foun
d ation so's I could buy it, and it ain't work
ing worth a d arn."

Knowing already what's the problem,
Uncle Alf says, '" sec it. What's tbe prob-
I ?"em.

Simple Simon says, "well. It's a custom
made inverted Vee dipole, supposed to have
real low radia tion angle such as is pre-ferred
hy them DX signals on twenty and fifteen .

86

But it acts crazy." Uncle AU is tempted
to say something appropriate like, "You
should know," but instead he p icks up the
wire and looks at the feed point.

"Simple S. old buddy," says Uncle Alf,
"what happens to your TV set when you
fire th is thing up?"

Simple looks kind of sheep ish . "Yeah .
That's another thing I was going to men
tion ," he says. "I was in this pileup yester
day when I heard a terrible crash . Seems
that ole Missus Figbottom next door snuck
over and cut down my guy wires . I guess
her TV set bad a slight attack of raster dis
aster." S. S. starts picking up little hits of
solder off the workbench. "Waste not want
not , I always say," he mutters, and st icks
them into his pants cuffs.

A wave of pity sweeps over Uncle Alf
and he says, "S. S., I am going to impart
to you some very interesting data. I am go
ing to dip into my good oats bin and show
you how to resolve your problem."

S. S. looks pleased. "I read you good,
Uncle Alf. Dah-de-dah. That means "go" to
you C\ V types," he smiles.

Uncle Alf, who has never worked phone
in his life and never intends to, p icks lip
tho wire. "J ust look at this (p tui!) antenna
you ure using," he says, tapping the feed
point.

"Like I said, it cost a lot of scratch," says
Simple S. "What is wrong with it?"

"Well.' says Uncle AU, who has heen a
hum for 32 years and is knowledgeable in
this area, "in the first p lace, you can't feed
a balanced system with an unbalanced trans
mission line and expect the thing to work
right . Your TVI is probably being caused
by rad iation from the feed line. These in
verted Vcos, which is a misnomer because
they are not true Vees, work p retty good
if, and only if, they are properly fed . What
you need is a method to get rid of antenna
currents on the line, old buddy."

13 MAGAZINE



"Aw, I already tried that," says 5.S. "I
put a quarter wavelength of RG-8 / U on the
line exactly as it says in THE handbook, but
I still got the TV!."

Uncle Alf restokes his pipe. "How do you
know it was a quarter wavelength lon g?"

S,S, picks up THE handbook. "Right here,
on page 331, see? This picture shows a di
pole fed with co-ax and a linear balun
(whatever that is ) . It says the balun should
be a quarter wavelength long. I measured
mine like THE handbook says."

"What it doesn't say, among other things:'
says Uncle Alf, "is how far the co-ax
balun should be spaced from the transmis
sion line, assuming both line and balun are
the same material, as in your case. The
dielectric between the line and balun affects
the velocity factor of the balun, which in
turn affects the electrical length . If you
strap the balun right onto the line, the vinyl
jackets wiII constitute an appreciable part
of the dielectric between line and balun .
The old formula for finding the physical
length for a quarter-wave section is fine,
but you got to plug in the right number
for V, the velocity factor. Now, if the balun
and line are air spaced between on e half
and one inch, then the velocity factor is
something different."

Simple S. wags his head in awe. "Oh what
knowledgeable words you are sending," he
says, "but wha t should the length be for
my balun if I want it to work on 14 Mf-lz,

?"say.
"If you are going to tape the balun to

the line, the balun should be II .5 feet long.
However, if you space the balun away from
the line about an inch, the b alun length
should be 16.6 feet."

Simple Simon says, "Uncle Alf, I wonder
how come they don't tell that good data
in this here handbook? They been printing
it for years with the same stuff , never
changing it, and seems to me they could
put that velocity factor business in with the
directions on the balun where it will be
useful."

Uncle Alfs eyes narrow, and a wicked
grin appears on his handsome features. "Oh
so right , S. S. old buddy. H owever, let us
not helabor the point now. Mayhe someday
somebody will do something about that ."

S. S. picks up his junk and gets ready
to leave. H e says , "You know, Uncle Alf,
you are so kind and generous to p rogram
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OAI 046/GPA23 Control Console w/ one 1 2 ~. one 5'" & fou r 3~
electros ta tic S cope-s. For ItOV60cy power ~;X 125. 00
l.oad Bank 150A 31. 25 \" 11 80A SPI>T Switches. X EW 27.5 11
Refl eetorneter S \\"1t B r -l dge \\·/ Meter. 30-10011mc. . . . LX 8.W
T465/ Al.T7 211 0W X mttt r 168-352mc w/two 6161·s. E X 18.75
616 1 TU be w/Connector s. 100 watts to 1200mc EX 6.75
T CS Xmlttr / Re-cvr ('Alnlrol n os with s peaker E X 7.7 5
R4-l3/A RN 5D 332-3me R e-rl"f will T ubes, 6 x eeis .. EX 6.50
R, OlA IARN6 100-1750kc n eve. x eeas 28 \' DC only. EX 27.50
ID 9IB /ARN 6 X a\·t ltators B ear ln,l: I nd ica tor EX 7.50
AS 3 13B /AR N6 St atlon Seeklng Loop. 100 -1750 kc EX 6. 25
RT31 6 / A P NI 2 IfiO-234me Transce iver wy'rubes E X 12. 50
I D I69C/ A P N I2 Scope. 3P P1 CRT. DPDT Coax f';witrh LX 9.7 5
A M3llO I nt erfone Amp. w /~ T ubes & D ynamotor E X 4.7 5
P P336 xta tn Power Supply ror APR9 Rerelver E X 16.50
P P337/ AP R9 K lyst ron ~ulJPty for T :.r130, T X t3 t . . EX 10.50
lD 226/ APR9 P anoramic I nd ica tor w/ Rchemattc .... EX 14.50
S N7C/ AP QI3 Synehronfzur 11' / 24 Oct al T ube" . .. .. •LX 9.7 5
J 39/ A PQ I3 Junetion Box. 102 Screw T crmtna18 XEW 2.2.~

Sa me but wlM feet 4-C(lnd. 8htelde-d cable !\'"E'iV 6.25
R3 16A/ A RR26 14 -T ube 162-1Hmc AM/ F:\[ Superhet .. 22.75
PP468 Power Ruppl)· for R 316A R ecei ver . 400cy I.!\'" 4.7 5
Cil 10 Centro! B ox 11' /4 'runes for R 316A jtecrr . . E X 4. 50
Cab le Connects PI. 259 to HXC P aM I Socket I ::-J 3/1.75
Vaneaxia l Fan 18-28YDC / AC (OOn') 60 ell ft mtn. EX 3. 25
O H MI T E Z· 50 R ad io Frequenn' Chok EX 6/1. 00
Scope Xfor mer 1!).'ifl\· @3ma.5 ~' il W in rllng$. nOn'. ); ~:w 4. 7.';
S A325 / U Coaxial Rwttrh . S1'4T. 21WDr :Motor E X 6.50
3J PI C RT w/~rO\ln t . ghte ld , f'; ,"", ke t & H V' ('sp LN 4.75
Rt. Ang le Drlye w/ Ge s rs, U ni versa l. 14'" Shafts EX 1.35
TS250A /APNI T est set w/ Cshles & At ren ua tor .. EX 22. 50
Ca pacitor. P eed- t hru. 15 on P anel. Three P anels 1.00
B NC (l'G290 / U ) Coaxtaj Panel Sockets EX 6/1.00
Coax 6" long w/ n x r (llG26 0A / U) P IUR each end. F.X 4/ 1.00
Coax fi '" wll R~C P lug & 1 R:.rC P anel Soc ket . . EX 3/1. 1l0

E C HAYDEN Box 294, Bay Saint Louis.
e e Mississippi, 39520 .

Prices: FOB Bay Saint Louis . Terms: Net, Cash.

RTTY PRINTERS
Special Sale!

";:i::;:;;:: MODEL 31-A made byII Teletype C o r p o r a ti o n.
Mod e l 28 type keyboard.
Weig h s under 20 pounds.
Uses standar d 5/32" tape.
Built-in end of line indi
cat or for working with
page p rinters . Very small .
very light . AC-DC motor.
See page 34-35 of HAM·
R'fTY for description of
this rare model.

Just a few available. $74.50 FOB.
RADIO BOOKSHOP

Peterborough. New Hampshire 03458

me on how to cure my TVI troubles, I am
going to let you in on a little secret . I
found a way to really make them rare DX
ops sit up and take notice when I send
them my QSL cards."

"Yeah?" says Uncle AU, "how's that?"
"All's you do is paste on some of them

Chiquita Banana stickers. Man, that reaJIy
I "gets resu ts.

"Yeah," says U. A. "Thanks. I'll store
that little tidbit into my memory core for
future reference. Never can tell when it
might come in handy for a little do-it-your
self hint. "

. . . W6NIF
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DISTRIBUTORS
WANTED

ALSO • • • We are the o n l ~
pllCI In North Amerin
where you ean get the
"FULL 'J' Beam Lin t 110
MC.144MC 220 Me 432 Me
array•. 'H' fralll n. tOWflU,
robton et•. II

I wou ld j ust l ike to s it duwn and take a m inute
to ex press my s in cere a ppreciation to t he F CC for t h e
fort h r ight m anner in which t hey handled t his incen
t ive licens ing p rogram.

In s pite of cont inua l griping s n d p ressu r e from
se lfis h ( lazy 7) amateurs a nd others , they went r igh t
ahead and did som ethin g w hich needed to be done,
and I for on e a m with t hem 100%

Remember t h at FCC r ules shcu d not be based on
" p opula rity". bu t on wha t is for t he best in te r est o f
the p ublic a t large , a n d tb is Incentive Ilcens tne cannot
he lp bu t take a long step in t hat d irect ion .

Letters

Dear 73.

R ic h a rd B. " Red" Blanchard. Jr. W6 AG
N o. H ollyw ood. Ca lif .

The antenna you have w aited
fOf • • • NOWI YOU can have
It. Send for our brochure-read how

they con molee your station "Stand Out"

GAIN INC Dep'. 74-Phoee 312·568·1973
, • 27 E. 112th PI., Chic:oj]o , III. 60628

NEW! "Mlllti/eed RelllJls" GAIN
F

INC.

ebcleus new drive gives
much added gaIn . So good
we patented it. No other
beams hove these

FEATURES :
• Multiple Driven El ement
• Multiple Reflectors
• Extremely l ow SWR
• High Front to Back Ratio

Dea r 73,

WE PAY HIGHEST
PRICES FOR ELECTRON

TUBES AND SEMICONDUCTORS

UNITY ELECTRONICS
107 TRUMBULL STREET

ELIZABETH, NEW JERSEY 07206
(2011 351·4200

"ARCTURUS" SALE
#6146 . • $2.95 #5725/6.-\86 i9c: 3/$2.00 ::6AQ:J . 61'
~63GO . • 3.5<) :t 5842j·U7 A ... .... 2.50 :; 68Q7 • 94('
#6688 .. 3.50 #58 47n04A ..... . . 2.50 :tGCG7 • 596
#6!J39 •. 3.50 eiexs . ..... 496 : 5/2.00 ;: 6.16 • . 40e
#7025 . . .59 .:t6K7 •.••. •. 3915 ; 3/1.00 .:tOTi!. • '"#7788 .. 3.75 #12BN6 · .. .59c; 3(1. 49 #6U8. 7Se
#2D21. . .49 #25L6 . • • . • .5Ue ; 3/1.49 #12AU7 596

• T ub e cartons: 6AU6 etc. s ize, $1.95 per 100. 6SX 7
etc. si ze. $2.35 per 100. 5U4GB size, $2,75 per 100.
5U40 size..0:1(' oacti.
• Obsolete tubes: # UX200. $1.6\1: #80. $1.20; ;::10,\"
6ge .
• 7 Inch 90 de gree TY bench test picture tube with
adapter. :So Ion trap needed. Cat. # 7B P 1. $7.99.
• SIlicon r ecti fi er octal-based lonK-fa ng" re placement for
5U4. 5Y3. 5A84, 5AW 4, 5T4. 5Y4, 5Z4. W ith diagram.
Cat. e jtect 1. 99C each.
• Silicon r e-nnee replacement , octal based. for OZ4.
Cat. : Rert 2. !.ISC each.
• 10 81\1ron r ect ifi ers, 750 MA.. 50 to 300 1l.1.\-, Cat.
:t 330}<', 9fJe each.
• R CA-110 degrees f1 yb ack t ransformer, latest type.
Produces 18 K V. I ncludes schematic d iagram anoucauon
for a ny TV, Cat e a u-i $2.99.
• :> t ra ns istor circuit boa rds contain ing UP to G t ran
glston. plus diodes, resistors , capaeno-s, etc. Cat.
:tTflIO, 9ge
• Needles : va lues such as #AS22 sapphire, S91t : d te •
mend. 99('.
• Color rokes. 70 decree for all a round colo r CRT's.
Cat #XRC78, $12.95. 90 degree fur all rectangular 19
to 25 tnen color CRT's, Cat, ::X RC90, $12.9.',.
• Tra nsh tor lzed D .H.F. tune rs used In 1965 to 1967
T V sets made by Admiral, IlCA, Motorola , etc. uemer
able gearing rna}' vary from on", make to another. Need
only 12 volts d.e. to function. ~o filamen t \'oltage need
ed. E a sy renlaeement uni ts. Cat. # U. H. F, 567, $4.11;'
• Fl}' hack transformer in orl,o;:lnal carton. ~tafl e b}'
)[erit or Todd, ) [ost with schematic drawing of unit.
P lea se do not request specific type. ('a t. ::"Ofl , (1ge each.
• Kit uf 30 tested germanium diodes. Cat. # 100, 9fJc
Send ror our free rata10K lis ti ng thomands of s imilar
best huvs In tubes, pa rts. kits, transistors. rectifiers,
etc, Ord er untk r $5.00, add 50c handling chan.e. I nclude
4% or doll ar value of order for postage. Ca nadian post
age. $1.00 extra

ARCTURUS ELECTRONICS CORP.
Phone: 201 - UN 4 _ 5568

502·22nd. St . , Union City, N.J. 07087 Dept, M73

... I h ave often read a r ticles establishing amateur
radio as a hobby and public se r -v ice vehicle. It is one
t ha t has many face ts, ie i bu ild ing , CW, t r affic han
d ling. l'ag chewing, and experimenting. These very
articles esta blish an obvious fa ct, that all people are
not in te r est ed in t he sa me things and t hat " h a m m ing "
is attract ive for one reason, amongst othe r s , tha t it
offer-s m any th ings to m a ny people.

For those a mong' us who are " only" operators , w ho
pass traffic, h a n d le phone p atches, who take t he time
and effort to s t udy for a n d p ass t he t echnical and C W
tests for their ve ry coveted a n d totally en j oyed license
and who a re pruud to be h ams, I offer t his t hought.
To se lect that portion of h amming that interests you
mos t a nd to do it to th e best of your a bil ity doesn't
leave you open t o j ustified c r it icism .

L aw rence J. F elman WB2 ZRR
Parsippa ny. New J ersey

Dear 73,

Amateur radio is d ying and t h e FCC is b ury ing it.
The new incentive ltcens tne will do t hat n icely .

If the idea is to attract newcomer's to ham radio
a nd to keep ha m ops advancing t he tech n ical p hases
of the art , t he las t t hing t ha t is needed is a h ig her
code s peed, Some peop le cann ot coov code a t 13 W PM.

If new advances in the t echnology are des irable ,
lets p romote t h a t instead of a higher code s peed and
give th e pho ne operator someth in g to shoot for, H o w
a bout a Technician Adva nced Class r equiring 5 WPM
a n d the A dvanced techn ical t est a llowirrg operation
o n low band pho ne ? Th is would eliminate the a ppli
ance operator and give t he t ech n ic ian a chance at
tech nical advancement in H F as well as VHF. Why
make t he phone man u p his code speed to s tay in
bu siness?

J ohn Beal WA9UKH
W a uwatosa. Wisconsin

Deal" 73 ,

I enjoyed read ing you r article in J a n . 1968 edition ,
on Boy Scout Jamboree. I be lieve the article and p ic
ture will exula tn to some people t he S co uts interes t
in a m a t eur radio. O ne of t heir Firs t C lass requ ire
ment s is S ignalin g, e ithe r by Morse o r Semaphore
code.

Your las t line of th e art icle, "Wha t better way to
eet voun eeters in te r est ed in our g rea t h obby than
act iv ity like 'thia o ne with t he Scouts", sums up my
fct'lings about Scoutfng and h a mm ing.

Pau l Thoerner WA 8D FH
Davton, Ohio
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RAZOR SHARP CW
RECEPTION WITH
YOUR TRANSCEIVERI

WITH A ~(;U CWF-/
Between Your Headphones
And Your Rig

REQUEST BROCHURE $19 95
Money Back •
Guarantee

67211

NOW

II
Dept. 7-4
353 Pattie
Wkh;'a , "on,.
(316) 267·3581

* No Power Required

*
* Plugs Into Ph one Jack

Low Insertion Loss* 120 Cycles Narrow* 2 to 4 Ohms In. 2K Out

-zr>:" .

Dear 73,

[ cou ldn't agree more, D ru ·id . ttowerer, FCG and n ot
ARHD i~ ' he authorlfy we mll .~t foll ow 011 r"'!!1I1ations.
This section is ron.er rouue. hil I in f,T(lIn/,les aioen.
t h e collillfl station iR to uee "A R" (If the end of a
traJ1Rmissio/l an d tlu nllsn-trill!1 st{/ti()II.~ sinlls " K".

David F. Jambor WN2CD I
New B ru nswick, N.J.

I am writ ing th is letter in reference to the a r ticle
Nov tee Data by Bill Welsh W 6DDB , in the J an u a ry
1968 issu e. I w ish t o ca ll attention t o his instruction s
on how t o establ ish con tact. It says that in calltnz
CQ, a n aw erlnz a CQ, and durin g a contact, on e is to
conclude his t r ansmission with " A R K". Th ese in
s t ruct ions do not agree w it h pages 19 and 20 of t he
ARRL Op era ting i\lan uaJ. H ere is it clea r ly s tat ed
t hat when CQ is called " K" a nd n ot " A R " or " A R K"
is to be used. It goes on t o sa y tha t t he a n swer t o a
CQ is to be concluded w ith " A R " not " K". Ma ny
h am s are wt-iting- articles a bout ) mprovin l{ oper-at.insr
p r actice, but we w ill get n owhere if m is information
is published.

10 /$3.75
10/ $3.7 5
6 /$ 1.00

Dear 73,

Back in t he ea rly 1920's, som e of us early exper i
menters t houg ht we hear d signala from outer space.
In fact , t he A r my did believe this en ounb to erec t
s ome antennas and do co nsider able Its tent ne on the
V LF a n d BCB wavelenzt bs. F or som e t h irt y yea rs,
I ha ve ha d to a ll but give up DXi ng' a nd expe r-iment 
ing. Now being on a pension, 1 ca n once aga in satisfy
m y curiosity regarding whet her or not what we thought
were s ig n a ls f rom sp ace wer e bu t h yd rngon em a.n a
t.ions f r om some u n k nown source.

N ow I a m wonderlnz w hether or not t he "UF O's"
ha ve ever ti-led t o comm unicate wi t h us also. While
I h ave observed t hese ob jects a ll t he way from up
a round Bet hlehem to Key West, I s t ill do n' t k now
a nvthlnz factu a l about them . So, I a m won de r-ing' if
you would p r int a s hor t r equest ask tnz a ny h ams t hat
h ave a ny op in ions on the subject to cont a ct m e. If
th is is do ne, I will act as a cleartna house for th is
;n f(H'mation a nd keep you infor med of w hat I lea r n.

Carl L . Hor ton W N' 3J E T
3753 Ka n awh a s r., N .W.
Washington, D.C. 20015

Tolor id s 88M H 35t1ta 10 / $3.00
1 A ;l.U' 1000 P lY diodes T OI'][AT
or I<; P OX Y .40tlea

or EPOX Y 40cea
Copper prfnted ci rcuit boards 3 x 5v" 20cea
'reteuoc p~lIer ta pe rolls 11/ 16" .

............ .. .. 25c per roll , case of 40 / $7.50
Toy motors Iv" to H\' 10 .000 R PM . . .. .. .. 15c ea 7/ $1.00
.:'> lutfln hns 4-11 /16" sq. x Iv,," deep 1I0,-ae nn C~'C $7.9 5
Ohmite parasitic suppressor ::3flfl 25tiea 5/ $1 .00
12 I<''T. cig-arcttt' lighter cord 99tioo
4 deck 11 po, ilion walter swltch :'n;w 75t'ea
.:!i'i ),I F]) at 12,500 VDC oil eomtensee $3.75ea

COAX CO:,\."\ ~:C·TO I{1'

1'1,:< :;9 •••. 401' 8 0239 401' T -Conn $ 1.95
:\ (:;5(1 ... .. 40ti P L258 6SC U ll i 5 15c
T YJ' ~; ."\ .. r G · 349A/ l: . rG · 18C/ U . rG -:?iC/ U . 7 :)~ chotec

:\IET E ItR :-:EW
60-0-Gfl A:\11' D C 2'h" round wesunanouse $2.9 5
100-0-100 .'I1A D C 4%." square St mosc n $6.5 1}
0-200 .'I IA D C H~ " square S imp son $5 .95

v..\, R JA HU; CAl'ACITOHS
12 to 244 rum! E , F. Johnson :;'1:H-1-5 I~OO\'ae $2. 75
n to no mm! pH sec. butterfly 75c
4 10 40 mmf per 'eo. butterfts 75c
4.6 to 51 mmf ditfen'ntial K F . Johnson 50L A15 75c
3 sectron (16 to 415mmO -{l6 to 415!ll1n().

(16 to 530 1111tlf) $ 1.50
3 to 30mm! AR{'O 403 t r immer 10c ea 121 $ 1.00
21} to 120mmf per see. butterfly

S%. " x 6%." l( 5~d :14" shaH i .; OO "AC $7.50

R 6. R ELECTRONICS

sec. 1f10mm! • 400 rum! 50.. EA CH
see. 1S0mmf.450mmh3;>rnm f.35mmf 10/ $4 .00
sec. l Stlmmf. S5mmf. 35mm! . C HOICE

.~.~mmf.l ~O""nf
:: see. 3i"mmt' .3i!illlmf.ISOmm!

sec. 1S0mmf. !iOOmHlf. 5flmmf. 511mm f
,Hal drum

::9798 2
::H 79.~ 4
:;'9i92 5

::!lifl6
::41)13

VAR IACS GEN ERAl. RA O IO & O HM IT E 60 CYC .
Input 120v-out put 0 -26Gv I am p or

In put 240v- out put 0 · 260v 2 a mp
PU L. LOU TS IN EXCEI.LENT COND ITI ON (10 I.B ) .. $6.95
MI NIA TURE MOT ORO LA 7 t ub e 455 KC. IF A MP LI FI E R

OI S CRI MINAT OR NEW IN OR IG IN A l. PA CKAGE
w/D IAGRA M $2.50

STA NOARO DESK DIAL TEL EP HON ES n eeHent
work ing eund . . $5.95

Dept. 7D
1953 S. YELLOWSPRINGS ST.
SPRING FIELD, OHIO

$2.00 mininum order FOB S pringfield. Ohi o. P lea se add s uf .
netent postage, we refund all un used a mount . Ohi o custo m,
ers add 4% sales tax.

S ATISFACTI ON GUA RA NT E E D ON AL I. ITEMS
Ken W . Session s, J r. K6MVH
Ontario, California

Don Ma rqu ar dt is a t raitor !
In h is Auzus t a r ticle , " A Sim p le Cav it y for Six

Met ers ," he s t a r ts out great by pointinp: out the honest
m er it s of a tra nsm it t e r cavity ; t he redu ct ion of T VI
by m in im iza t ion of f undamental -fre quency ha r m onics .
But in the secon d na r-ag r-aph he b lows the wh ole t b tne
by virtua lly prom isi ng t ha t th e cavity woul d eliminate
cha n nel 2 tnterrerence.

A g rea t m any of us on s ix meters h ave t ried very
h a rd to educate ou r n eighbors to t he fac t th at in most
cases, chan nel 2 In terfere nce is attribu t able to a n ex
cess ive broad T V front end ; a nd that nothi ng can
be done at t he transmit tin g poin t to a lleviate t he
problem ... the on ly p racticab le answer to cha n n el
2 heada ches is viewer educa t ion.

1 st rongl y sugg est t hat a uthor Mar qua r dt needs to
do som e bonlnz up on a djacent chan nel interference
And , for a s t a r t er, I hu mbly refer h im to m y own
a rticle. " The Key to P eaceful Coexistence (Between
Six Meter s a nd Cha n nel 2) ,. w h ich appeared in t h e
February 1966 issue of 73 lIagazin e.

Dear 73,
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TRY US FOR HIGHEST TRADE·INS

SURPLUS ELECTRONICS

13 MAGAZINE

.ct lrxB ("ollrl' rlliOIl orH"'t w ill a,'ptar in an ta rlJl
ialJl"'. Tlot draU'illua au bti ug prtlJa rtd at th ia tim t .

Dear 73.

Stan ley L . Tippin W4VMR
Valpa raillO, Florida

H enry G. Davis, Jr. WA9TNL
Maywood, Illinois

J im Ster m ih WA7AZN
Bozeman, Montana

Dan A. H oover W9VEY
La faye tte, Loub iana

Dear 73,

I unde rstand that you s ta nd beh ind your advertisers,
and that an ad in 73 implies integ r ity and service.
I am w r iting in refere nce to an ad on page 96 of
the December 1967 issue of 73, placed by " P ete"
F rallale W8AEN. A few weeks ago, I developed a
need fo t- som e hea vy duty diodes. a n d spotted Pete's
u nobtr us ive nd in 73. I p laced an order with P ete for
21 epoxy diodes, a nd asked him to fill my or der as
soon as possible because m y t r ansm itter was out of
eom m iss ion for lack of plate power un t il I received
them. In less t han a week, I h ad t he diodes; Pete had
se nt the order A ir Mail Postpa id. Not on ly that. he
included thr ee ext ra di odes free.

J ust wanted to let you k now how reassuring it
made o ne of your readers feel to fin d a bus inessman
as interested in xiving eer vtee as in making a buck.

73 cont inues to be superb. Keep up the good work.

I would jus t like to take this opport u nit y t o con 
gratula te you for publish inll t he best mag azine in
t he elec t.ro rr ic fie ld, I have ample opportun ity to r eview
many techn ical elect ron ic publica tions her e on t he
cam pus of MSU, but none a re more up-to-da te t han
73. I ha ve been eonstrucrtna sever a l tra nsistor projects,
the cireu tts for wh ich I was u nable to find a nywhere
except in 73.

W e want t o con gr a t u la t e you on the great m aga z. i'ne
you are publtshtna for t he ham fraternity. We like
t he attitude t ha t every r eader is not a n experienced
eneineer . We especiellv enjoyed t he ser ies of articles
on the novtce subject. The easil)." u nderstood teehnleal
a rt icles a re especially helpful a nd meaningful to a
n ew ham.

BeinR' only on AM. we .....ould appreciate any infor
m a tion on conversion to DSB. 73 indicated t hat eon,
vers ion w as a r a ther s im ple m atter . but we do need
sume p rocedura l instruction.

Dea r 73.

Dear 73,

H ope you like the verse a ttached.
Lady Ed itor

H urrnh for Kayl a at "Seventy Th ree" ,
It needed t he wo ma n 's touch
F or w ar-mth and char m in its chapters
And spa r kle which m eans so mu ch ,
To ca r r y the cause of the gentle ones.
M eke adjust ments here a nd there,
And develop th is wonderful craft of ours
To a t ruly family a ffai r .
An appeal to a ll a ges, bot h boys a nd g irls,
Ma y t he amateu r s tory be sun g ,
A blend of service, of techn ique and fun .
To keep us fo rever young',
We h ave a motion to p u as alon g,
My XY L says it is great,
On t he eOVE'r. Id s follow the 73
By a s la n t ba r 88 !

Cleveland , Ohio 44109

• Radio Am~teurs ' Prefixes
by Countries!

• A.R.R.l . Phonet ic Alphabet!
• Where To Buy!
• Great Circ l e Bearings!
• Internationa l Po stal

Information !
• Plus much more!

See your favorite dealer or
orde r dir ect (ad d 25 ¢ f or
mai l ing in U.S., Possessions
& Canada . Elsewher e add
50¢).

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edi tion

$6.95
Over 135,000 QTHs

in the OX edit ion
$4.95

d ept . Co

RADIO AMATEU R116 k
~

ca 00 INC
Dept. B,4844 W. FUllerton Ave.

Chicago, III. 60639
~=

4252 Peart Rd .

s wan 240-$lSn,O (l-Swal1 120 -$99.00
exa-r.rn. 2000 I'l-: l' - F /C aes.uu-r-eeu
Tburulr rbolt Ll lI. Amp. 32 ~. OO-rrgular

S IBU lJ - 249_OO-SlH 00· 295.00
H X -50 -199,00--11 Q I 800-249.\10--11Q I, OAC· 289 .00

Lar u st stoek of used eQui pment on lIand
FRECK RAD IO &. SUPPLY CO., INC.

lS Biltmorl AYE. , Ashn ille, N. C. 2880 1
Ph. 704- 2$0$ ·9551 CL OSED SATURDAYS
T. T. Freck W-l WL Doug Jones WB4 1HO

• QSL M~n~le rs Around the
World !

• Census of Rad io Amateurs
throulhout the world!

• Radio Amateurs' License
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

ARC· I 100-156 Me. transceiver- $20.00.
Measure me nt s mode l 84 siqnel gene roto r

$1 00.00.
APR-S 1000-6000 Me. rcvr, 11 5 v, DO cycles.

unu sed- $ loo.OO.
Ki n-Te l 50B-50 Absolu te volteqe Power Supply-

$100.00. ,
902-A 2-inch cethod e-rev tu be , new- $2.95.
H u ndreds of other items for the hom e
brewer & experimenter . Send JOe f or flyer.

JEFF·TRONICS

ROTRON 100 CFM FANS
fiEXTI:-.'AL-4- 11j16 s q J: I .I/2D 115 V GO CY. . . . • . . 7.95
S EXT I :-<AL--4 ·111l6 S~ J: 1-I /2D 220 V no CY 9.9 5
GOLD SEAL--4-11/l 6 SQ J: 1·I/2D 115 V 60 cY _. 6.95
~ P ole 81nRIe T hrow Contactor llS Y 60 cr.

15 .mp. lHIt. .-\H & II , Ro n. etc 9.95
All fine eondiU on, work ing . "moved frnm ellul pment . Pod.

p. ld Continent.1 U.S.A.
LEEDS RADIO

575 WalTen St., N.Y.C. , N. Y. 10007

These valuable EXTRA features
included in both editions!

WIlITt FOil
FIlU

BIlOCHUIlE!



THE HERB GORDON
SWAMPSCOTT HAMFEST SPECIAL!!

(J> •.-
(1)

~ .)

So as t o enable the mexrmum number of hams
to get the very best value in a 5 band SSB trans
ceiver, and also as a means of exp ress ing ou r t ha nks
for t he business which you have g iven us over th e
past seve ral years, we are ma king the fo llowing un
usua l after.

A t Swampscott we will have a substa ntial number
of fa cto ry fre sh Na tional NC X-2 00's. the very latest
ve rsions , with both t he ir supp ly and o ur hus ky mea t
a nd po tato power supply kit, stacked up in ou r large,
d oub le-sized d isp lay b ooth , a t th ese very unusua l
com bi natio n prices . For the NCX.200 with o ur mea t
a nd potato power supply kit , $379.95. For the Na
tio na l NCX.200 a nd t hei r AC-200 powe r supply,
$399.95.

The Na tiona l NC X-200 is a n a ttractive, high p er
form ance, mod e rn sideband t ransceive r, crea t ed by
Na tional's exp e rt s, to operate ove r t he 5 ha m b en d s
10 through 80 mete rs, with 600 kc o f cove rage p e r
band. This permits an extra hundred kc of coverage
ou ts ide t he band for MA RS opera t ion . The NCX
200 fe at ure s a so lid sta te belenced modulator fo r
exceptional stabili ty a nd sup p re ssio n of car rier. A lso ,
it provides f urry a uto mat ic A M o r C W carrier em is
sion , as proven o ut on th e famo us Nat io na l NC X-5.
Excelle nt A LC cha racteristics and a 4 pole, 5.2
megacycle fi lte r with 2.8 kc of ba nd wid th a re
p rovid ed in t he NCX-200 . The power ca p abilities
vary , depe nding upo n the p owe r supp ly se lected ,

from 200 wotts to 400 watts. W e will ha ve o n
disp la y an NCX-200 equi pped with ou r mea t and
p ota to powe r supp ly a nd so me simp le c ha nges
which wi ll demo nst rate sm ooth o perati o n with ove r
250 watts of RMS out into a W ate rs wa tt mete r.
The NC X-200 will p rovid e fo r C W , AM , or sid e band
mod e s of e miss ion on all b and s. This set is p ll r
tlc ule -lv eppeelin q to beg inners a nd t hose ma king
t he ir first ch enqe f rom A M to side b a nd . C lea n,
sharp ta lk power o re you rs at t he lowe st possible
p rice fo r a 5 ba nd set , wit h thi s H a m Fest Specia l.

Moreo ver, since we a re in a mood to wan t to d o
bus iness wit h you , in ad d it io n to sha king your hand
a nd saying hello . we will be prepared to eve lue te
your equi pme nt whic h you want to trade , a t thot
p a rt icu la r ti me . So b ring yo ur ge a r in with yo u e nd
let's fol k turkey. In sho rt , wha t we a re offe ring you is
t he o ppo rt unity to en joy th e best de al in t he na tion
wh ile you are e njoy ing the b est ham show in the
na t ion .

Com pa re t hese p rices , an d t he n de cid e a nd sch e d 
ule you r tr ip to th e ham fes t . Yo u wi ll o bvio usly
save enoug h to more t han po y fo r th e cost of your
wee k-en d. To those unab le to ma ke t he show, write
in to us. The sa me d e a l is yo urs; just men t io n the
Swampscott Ham Fest Spec ia l, and te ll us whet
you have to trad e, o r otherwise ma ke remitta nce
a nd we ' ll se e to it t hat t he b est d e a l is ava ila b le
t o yo u, .too .

H arvard,,

HERBERT W. GORDON COMPANY
Massach u se t t s 01451 • Telephone 617 + 456 + 3548

" Helping Hams to Help Themselves"
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W.E. :: 293 Spr ing Relay Tool .... 2/ $1
C0307A / 6 It Cord PL5S & JK26 •. 21 $1
Ca rbor undum Fino 6" Stone 2/ $ 1
5· way Red &. Black Binding Posh. 5/ SI

If'e Buy, Sell & T rade A s W ell
Une Filter 200A / 230V AC. $5@, 5/$20
Weston 0·1 30VAC 3w Rd $4
Elapsed Tim. Meter s II SVAC 3'" $6
Vari aes 0· 120VAC/IOA & K&.O . LN $1 6
Var ian 0· 135 VAC17.5A & K&D. LN $IS
MiniFan 6/ 12 VAC/ 60ty & Blade . . 3 / SS
Unt ested SC R 25AMP 6/$2
Untested 35AMP Silicon Pwr Studs 4/$1
Untested 12AMP S ilicon Pow Studs 8/$1
Leece .Ney IOO A/1 2V3P H S II Reet .. $16
250MFD "aJ450WVDC / Lectlytio sae. 5/ $ 10
500MFD '«,200 MVDC $l @. 7/$5
.0 12'<i' 2SKV " CO" Hy/
Ca paci tor S3 @. 4 /S1 0
V.tcum, Rf / 50MMF /20KV. $4 ca. 3/S10
Mita .OI MFD/8 KV RF /XMTG.
$2@ .. ...•••• • • • •..... . . • . • .•...•6 /$10
Weston = 45/0.S~;'/ 150V D C L.ab Meter $27
WE = ISO /Low Freq Carrier Coil s . 5 /$1
WSTG HS HiVolts ICKV Scope $35
SPERRY R F Lab Scope $35
" A B" / P OTS ASSTO S/St
Delay Linn ASSTD / ESC/A 3/ $1
Inulat ion Tcst I0.1 500VOC nonDES $30
Relay INTRLOK /Pulse/1l 5VDC
DPDT $l @. 3 lor $5
Resistor Bleedff SOK/l OOW .. .. 3 for $1
Ampmtn 30/ 60 / 1201240/ 480A
AN Type Temp Compo $3@, 2/$5

Send 2 5( f or Cdfdlog
Distaps .OO I1i) IOOO WV DC 10c IiV .. 20/$1
O.caps. 2• .004 'i>11 000WVD C 15c@. 10/$1
Diuaps .0lail lQOO WVDC 15t @ . . . . IO / SI
Disea llS .01 @2000WVOC 1 8c~ . . ' .6/ $1
Dlscaps . 00 1 rillSKVWOC 2Ot~ 6/ S1
n tseans .OO5(@5 KVWVOC 25c@ 5/ $ '
ntseacs 130mmG/ 6KV 20t 6/$1
.02r.iJ50WVOC 25 for $1
6 or IZ VAC Mln itan &. Blade ...• , . . $1
T03/P IN LUGS ' or B & E . . . ... 15/ $1

TOP f U 1'.-\1D FOIl 30~TL T Cll ES

18 Pru sfil Diod" to 100 Piy .. . . . 5/ $1
MICRO ·M USWlTCH 35A AC/DC, 10/ $1
2N408 RCA S HORT LEADS. 5 for $1

Hheostat & Knob 100 ohm / 50 watt 10 / $5
Instant Magnetic Circui t Breaker. One
Amp Xtra P.L. Contacts Pr ot ect Rig
$2~ ........ . . .• . .. . ....• .. . . . ... . 4 /$5
Dil Cndsr 12M F0 /2000WVDC U~. 3 i $10
Oil Cndsr Strob e. Photoflash 2SMFD
2000V G.E. /pyran OI . S 7 ~ • ...... . 2/ $10
Micro Switch Assortment 8 / $1
USN S~u nd Pwr. Headset & Mike. 2 / $12
Bar Knobs I2I SI : RO Knobs %~ . . 15/ $1
Neons '14 WaU 5/ $1
Neon NE 51 Type 10/ $1
VAR IAC/GR 750 waU /11 5V @400 eys
useable up to 300 watt / 60 cys or lower
VAC 53 w. 2/55
.0025 MICA /CM30/ 500WV 25/$1
n aven H/Pad 600/600 oh... ::950 .. 10/ $5
Ceram con 30MMF/ N080 , Z5/ $1
Mita .033/ 600WV/ I KV Test 6/51
Mica . 0035/ 5K V!2.S KV wkg 4/$1
Mica .Ol / SOOV Poslaage Stamp . . 25/$1
Mica .O I/ 5KV wkg 13A/ I MC 5/ $5
Aln ico Ma,net 1500 Gaun / 2S lb 21$2
Oil Cnd ST IMFD /6KV 3/ $1 0
Choke 150 MA/I OHy - 21$1
Oil Cndsr 2 x . 72MKD /600VAC .. 10 /51
Relay 1l 5VAC RBM 3A/ ND 21 52
Int Of"lock SO 12VDC Il.24A & IISVAC $1
Gal~onomtr 250·0·2~0 micro /A $2
Fa st Ch"r 100A/ 6 & IZV Rettifler $9
BaUy Cllyr 6 &. 12V up to 6 Amp $7

AN }' REASONABI.E OFFER
ACCEPTED VACUUAI EQUIP .

Wolch Duo-Seal 1402 B Lg Cap Hi
Vacuum 140 Ltn/M &. Mtro Mint &.
L N Consolidated vee. Corp PM CI I5 A
Diftsi on " ION" Pump. &. Like New
HiVac Valve CVC::VCS21, Like New
Tlmt.«al VAC Value. New.

! SALE * SALE! I
I

-t OO Piv 600Piv 700Piv 900Piv
2f1.ORms 420R ms -t90 Rms 630 Rms

1.20 1.50 1.75 2.50
1.50 Query Query Qurry
2.25 2.70 3. 15 4.00
5.75 7.50 Query QUOf"Y

14.40 19.80 23.40 Query

! SALE * SALE!

"lAB"

D. C.
Amps

12
• • 18

45
160
240

Silicon
O. C.
Am ps

12
• • 18

45
160
240

400 / 280 600/420 800 /560 900/630
. 14 _21 .30 .40

2 RCA 2N~08 &. 2/ 1N2326 Ckt Bd ~
IN2326 Can Unsold er . .. . . . 6 for $ 1

MICA MTG KIT T036. T03. TOIO. 4 /SI
ANODIZED T036 IN SULATOR .. .. 5/ $1
ZENERS I Watt 6 t o 200V . . 80@. 3/ $2
:l E NE RS 10 Watt 6 to 150V $I 'CP . 61$5
STABISTOR UP to Ten Watt. 20 fOl' $1

IFdnu d Tnt Sets (TS) & Equip.

• TRANSISTORS · SCR 'S • ZENERS!!!
Full Leads Fa ctlN"Y Tesfed &. GTD !
PNP l50 WaU/1 5 Amp HiPwr T036 Case!
2N-t4 1 4-12. 2i7. 278, DS501 Up To
50/ VCBO . .. . .. ... ....•.$I (iil. 7 for $5
2N278. 4-13, l1-t. Up to 80 '1 $Z"@. 4 for S5
PNP I50 W/2N1980, 1970 &.
2N2075. 2079 .. ..•... ........$2@, 3/$5
PNP 30 Watt /3A . 2N1 15. 156,235,242
254, 255. 256. 251, 30 1 40e @ 3 for SI
PN P 2N670/ 3OQMW 35c:@ 5 for $ 1
PNP 2N611 /1 Watt 50c(iil 4 for $1
PNP 25W/TO 2 N538. 539. 540 .. 2 for $1
2NI038 6 / $1. 2NI039 4 flll' $1
PNP/T0 5 Si gnal 350MW 25c 'al. 5 for $1
NPN /TOS Signal IF. RF . OSC 5 lor $1
Fln ncd Heat Sink 180 SQ- . SI @, 3/ S2
Finned Sink Equly. 500 SQ~. SJ 'a}. 2/ S5
S ILICON PNP/TO S &. TOl 8 PCKG
2N327A. 332 to 8. 474 to 9, 54 1 t o 3.
935 to 7 &. 1276 to 9. 35t@ 4/ $1

T03/ 60 to 90 Watt 3 t o 6A. UP
t o 80V. UP t o lOOhfe. 2N2138,
39, -10 & 2 N1529. 30. 31 . 2 N2526,
90c '(i) 6 fOl' $5

SU-t S ilicon Tube .. $1.50 rci), 5 for $5
~ R4 Si li con T ube ..... $~ tiil. 3 for 59
866A Silicon Tube . . $ IO~. 2 for Sl8

W e BII)' . Sell & Trade As W ell !
TERMS : Money Back"TAB" Guarantee ! Our 24thYear. $5 Min. Ordel'
F .G.B. N. Y. C. Add
Shipping Charges.

I II OX LIBERTY ST. • N.Y .C . 10006 N.Y .
PHONE 132. 6245

Send 2~c For Catalog

SC R_SILI CON. CON T RO L. R ECTl F IE RS I
PRY 16A 25A PRY 16A 25A

50 .50 .75 400 1.60 1.!l0
100 .95 1.20 600 1.95 2.75
200 1. 15 1.30 800 2.85 3.60
300 1.40 1.65 1000 3.70 4.50

Unt ested ' ·SCR" Up to 25 Amps. 6/ $2
Glan Dio des IN34, 48. 60. 64, 30 for SI

" T AB" • SILICON ONE AMP DIODES

Facto, } T tJud & GUdrdnfud
Piy/Rms Piv/Rms Piv/Rms Piy/Rms

50/ 35 100/70 200/140 300/2 10
.05 .07 .10 . 12

I

Send 25e for New Catalog

X ·Formt rI All 115V-60C, Primdry
2500V~ICMa & Fit $2@ •........ 4/$5
I IOOVCT@ 300Ma , 6v 'Q) 8A, SV @ 3A &
12SV Bias. abt 1200 VDC $4 '.ij? . .. 3 /$ 12
2SV @ 2A $ I(Oil .4 for $2
6:3V @ IA $1.5 0@ .4 for 55
20VAC ·&' TA PS l 8. 12, 16, 20V '@ 4A sae
32VCT/IA or 2X16V '@ IA $3 "ill . 4 /$10
UO Vtt "ill 40Ma & 6.3 @ l.SA CSD $1.50
10 Vtl 'ii.l- SA & 7.5 Vet @ SA $5
6.3 Vtl~IS.SA & 6.3 Vet @ 2A $4
7.5 Vtt~ 12A $3% 2/$5

866 C.T ./2.5V /l0A FI LA ME NT
X FMR 10 Ky Insltd $211) • . .. .3 /$ 5

Ban dswitch Ceramic SOOW 2P/6Pos. $2r,j)
5Hy-400M a Choke $4 'W U$~
6HY·SooM a SS'iil Uh
250M'd (iii 450 Wv Lettlyti t $3 @,!. S/SI O
Cnd" Oil 10Mfd x 600VDC 45t 'ii.l . 10 1$3
Cnd" 011 6Mfd r,j) 'SOOV $-I "ii). S lo~ S IO
Line F ilter 200 Amp /1 30 VAC S5. 5 /S20
DC :W.· Meter /R Dl 800Ma $3!W . 2/$5
DC 2'12 w Mcter /R DII OO Ma $3~ .
DC 2'12" Mttcr l RO /30VOC $3tiil ... 2/$5
DC 4~ Meter /R DIOne Ma /l o~ $5 'al.2119
Soeket Ceram -e 11':25 Tube 5 / S1
Sorket Cer amic 866 Tube 5/ $ 1
SlICket Crram ic -IXI SO/Lokta' 4 'SI
XMTTG Mica Condsr .006 'iil 2.5Kv 21SI
MInl- Rectifier 25Ma/ 115VDC/ FWB, 10 / SI
W.E. Pola r Rclay#255A $4@•.. . 3/$10

RUSH Y OUR ORDER T ODAY.
QTYS U/lfIT ED

Toroids 88Mlly New Pckg 7Sc~ 4/$2
200 KC Fret Std Xtals " 4 /$2
2 Side/eli Printed Ckt Bd New 9x 12· $1
Klixon SA Reset Ckt Breaker 4 /$1
2K to 8 K Headsets Good Used $2
Finished P lelo Xlals Blanks 50/$ 1
Une F ilter 4.5A ~11 5VAC 6 for $1
Line Filter 5A @1 2SVAC 3 for $1
B.t Fliter 400 Ma ii:2 8VDC . . 8 for $'
Boat filt er In llllt I3A-<i> 30VDC . 6 for $1
Ballentine = 300 AC/Lab Mtr• ... . . $35
Choke 4 Hy/0.5A /27!! $3(iil 4 /$10
H' 5.d Slevens Prec is ion Choppers $1
Hel lpots Mult i Ten · T urn $4ail . 4 for SlO
Hel ipot Dlab $3@. 2/$5

D. C. POWOf" Supply 115V 160 t o 800
Cys. Output 330: Tap 16SV UP t o
ISO Ma. Caud $4

I
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* Price-52 per 25 words for non-commercial ads ; $10
per 25 w ords for bu s iness venturas. No display ods
or 09&.C:1 discount. I_clude YOllr check with order.

* Type copy . Phrase a nd punduat. exa ctly a s you w ish
it to appear. No o Uocopih l1 ods.

* W e will be the judqe of suitability of ads. 0111'" re
, ponsi b ility fo r e rTon e dends only fa prin'in9 a cor
rect ad In a late r- lssue ,

* for $1 extra we con maintain (I reply box for you .

* W. cannot check into e a ch advertiser. so Coveaf
Emptor . • .

SELL: Maga zines ; E ICO S36A; com p lete ATV Ex
perimen ter; 2.4" tele scope ; 5 transistor a m p lifier ;
Johnson low pass . S tep hen Clifton, W A2T YF .
800 West End A v e nue . N .Y ., N .Y. 10025.

RESCUE THE GOOD ' O L SPIRIT OF' AM ham
radio from the cost and complexity of 8SB! Now
you can b uild that lon g awa ited soc-wat t plate
modulation system comp le te for less than $SO!
Cost red ucing plan only $1.50. W r ite : T r adewin d s ,
P .O . Box 1254, F ort Wa yne , Indiana .

QSLS??? Large variety sa m p les 35C . 5akkers
P rintery , W8DED , Holland, M ic h iga n .

CHRISTIAN HAM FELLOWSHIP now b eing or
gan ized fo r f e llo w ship and gospe l tract e fforts
a mo ng h a m s. Christian Ham Callbook $1 d onated .
F ree details w rite C h ristia n H a m Fellowship ,
B o x 218, Holla nd , M ich iga n 49423.

RUBBER ADDRESS STAMP i nclu d i ng call letters
in exchange fo r one salver dollar , any year, fo r
my private conecnon. C h e r yl Lynn , B ox UU,
H om estea d , Flo r id a 33030.

FOR SALE: Lafa y ette HA-350 rece iver, D X -60
xmtr.. H y-Ga in 80-10 Vertical tra p . All in g ood
condx. Will ship . F i rst $200.00 M .O. takes it .
WA 9QMY, R .R.2 B ox 34-A , Berne, Ind . 46711.

FOR QUICK SALE: NCX-3 transce iver, NCX-A
ae s u p p ly, NCX-D d e s u pp l y . S old togeth er only .
Excellent cond ition. Write : WA9RNP, 1211 F a ir 
field A ve., I n dia n a po lis , Indiana 46205.

SWAP-WANT: Ha v e t w o n ice Colli ns R -388
(Sl J -3)s t hat I wou ld li ke to t ra de for o ne Collins
H390A or R391. Ha v e o t her items a lso. Also w ill
sell H388 for $395.00 F OB ea c h . N eed Collins PTO
type 70H IZ. State p r ice and con dition. I nquiri es
o r offers on above invited . P . F , Co llins K 9BJN ,
A317-452-6662.

TRADE, EICO 753, s Ii vfo, h b pow er suppl y .
for early A m erican FLINTLOCK rifles o r pistols .
Write : A ndrew R. Sa bol, 301 Osborne A v e .,
Wa terville , N .Y. 13480.

SBE.33 SSB TRANSCEIVER-Pe r f ec t ; i n origina l
car ton , with complete i nstructions . F irst c h eck
fo r $180 buys. Steph en O . Cook W8GXN, 1344
Marion St., Niles , Mic higa n 49120.

APRIL 1968

COLLINS SlJ-4 serial 6129, mint con d ition, $650.
Tektronix 531, $500. Hewlett P a ck a rd 150A O scil
loscop e , $500. New London l00B FM signal ge n 
erator , $300. B a la n tine 314 A C VTVM, $125. Plu s
lo ts more. Roger M . Miller, 6521 30t h A ve . No.,
St. P ete rs b u rg , Flo r ida 33710, Phone 343- 1427.

WANTED: HHO-SOO low rreq preamp also rec 'vr
carryi ng case, cash or t ra d e . E . M . Fisc h er, RT3
B ox 544, A n acor tes, W n 98221.

THE MOULTRIE AMATEUR RADiO KLUB is
h aving it 's 7th a n n ua l hamfes t being h eld a t
Sulliv an, Illi no is , in t h e American Legion P avil
io n , April 28, 1968.

WANTED: E lectrically con trolled. c ran k -up tower
70' or ta ller. M ust be reasonably pr-Iced, Don
Gallagher K 8WZX, 4908 L e f fe r so n Rd., Mid dle 
town , Ohio 45042.

SBE-33 FOR SALE. 80-15 meters SSB t r ans ce iv e r
135 wat ts. G ood con d ition for $168. I pay p ost a ge .
WB2VTP, D on Nausbaum, 167 Loi nes Avenue ,
Merrick , N .Y , 11566. 516-MA3-5808.

KEVER SALE: Omega DA D igita l A u tom a tic I.C .
K e y e r (w ith DA-3 opt ion ) $65, postpaid . Mint
cond t t to n . WB6YVW, 1755 N . W ilcox , H olly w ood ,
Ca lif. 90028.

WRL's u sed gea r ha s trial-guarantee-terms . SB300
- $249.95; SSIH-$399.95; 755-1- $299.95; Apache-c- :
$99.95; HA-IO--$189.95 ; SX99-$89.95; G76-$79.95;
910A-S209.95; T hor V I & AC- $149.9S; HWI2
$89 .95; HW32-$89 .95. New lower p rices on hun
dreds more. F r ee "blue book" listing . WRL, B o x
919, Council Bluffs , Iowa 51501.

FRESNO HAM FEST is M a y 3-4-5 a n d you
shou ldn 't miss it. Ad vance r egistr ation is $8, in 
clud in g a ll t he goodies and the b anquet Saturda y
n igh t . Code t est , t echnical ta lks , m obile j udging ,
t ransm it ter hunts , Novice c lin ic , etc . At the
T ropica l L od ge , 4601 N . B lack s tone, F re sno ,
Calif.

TRADE/SELL: N C-125, H e a t hkit R X - l , VF-l,
0 -104 . Want : H A M- M, K W M- l D C s u p ply , m ount,
3128 -2 console, 30L-l /eq u iva lent . Offe rs? K6SDE,
432 R osa r io Dr.. Santa Bar ba ra , Calif .

HAMMARLUND HQ-IBO, N a tional HRO-5O w ith
coils. P erfect . S ell one, $200 or best offer . Virgil
P f e ife r , 1605 G il bert, P eoria , III 61604.

SELL OR SWAP: HT-37, FB for first SSB r ig,
$195. HX-11 Xmtr, FB for N ovice . $35. D avid
B r u eni, R.R. I , D ickinson, Nort h D a k ota 58601.
CLEG G 99'er a s k i ng $65, D u m on t 208B 5" scope
w ith m anual $70. Les K a lm u s , K2SHL. 201 E .
18 St., B rookly n , N .Y . 11226. 212-I N2- 7250.

._ - - -
4-TRANSISTORIZED PROGRESS LINE GE
m o bile units , 150·174 Me , 80 w att o u t p u t com p lete
w ith accessor ies lik e new, no junk ! $450 each;
2-30 watt sets. $400 each; 2- 50 watt ba se s tations
$375, 30 to 54 M c 500 watt GE FM transmitter in
6' cab inet with meters, uses pai r of 4-125 's . Meets
present technical require m e nts if commercia l u se
is desired $350. 2- 150 Mc solid state voice Com;
mander walkie-talkies w it h Nicad pwr- supp ly
$200 ea. KWS-I unaltered. & good shape-best
offer in 30 d a y s . W9DSV, B ox 87, Webste r , Wisc ,

FOR SALE: Colli ns 75S-3C S N 10411 w /AM filter,
200 cycle crystal filt er, Collins s uit case, all $575.
H . Lu nd , R CA A n tigua, P atrick AFB, F la . 32925.

HEATH SB-301 in factory sea led car to n a fte r
check and a lign m e n t. N e ve r u sed $260. H Q-170C
$185. D . Callaway, R t . 1 Box 303, Durango, Colo .
81301.
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3000 V @ 3",F b ra n d n ew GE Pyronal a ll capaci
tors $3 each . Can m ail . 3-lbs each sh ip pi n g wt.,
F OB P . Wand elt, RD :# I, Unadilla , New York
13849.

NATIONAL NC3D3, 6 meter conver ter. XCU·27
calibrator, mint condition, $275. Utica 650 Six
m eter transceiver, VFO , mike, $130. R ichard
Ravich . 10 Coolid ge Roa d , Marble h ead, M ass.
01945.

SOLID STATE REGULATED FILTERED power su p'
plies , m ade for 19" pa nel mount a lt hough not
all have panels a ffixed. 115 volt 60 cyc le input .
Picture above s hows t ypical layout . Offered as
a SURPLUS SPECIAL,

# 68 ·3 OUTPUT 10VDC 10 Amp $20.00
#68-4 OUTPUT 135 VDC 2.3 a m p

15 VDC 7 a m p 25.00

•••••••••••••••••••••••••••
.....•.-...·.·e·.·..••••• ,••

-=-----'>

DAYTON HAMVENTION April 27, 1968-Wampler
A rena Center, D ayto n , Ohio, sponsor ed by D ay
to n A mate u r R ad io Association. Q SO in person
a t t he nations foremost radio e v ent of the y ea r .
T ec h n ica l sessio ns. exhib its, h idden transmitter
h u nt . Brirt g the XYL for a n ou tsta n d in g Ladies
program. J oin the satisfied participants who re
tur n year a ft er year . Watch t he H am a d s for In
formation or write Dayton Hamvention, Box 44.
D ayton. Ohio 45401.

DUMMY LOAD 50 ohms, fiat 80 through 2 m eters,
coax connector , power to 1 kw . Kit, $7.95, wired
$11 .95, pp H am KITS , B ox 175, Cranford , N .J.

4X250 SOCKET w/ chtmney & plate ring ... $4.00

29 VOLT SO AMP DC REGULATED

IBM WIRED MEMORY FRAMES.

MECHANICAL ELECTRONiC DEVICES CATA
LOG 10~ ... Teletype Model 14 r eperforator w ith
a u tom a tic tape take u p rewin der 115VAC 6Ocy.
Both units new, unused $69 .95 ... A RR27 R e
ceive r 29 tubes 465-510 MHz w /60 MHz if n ew,
unused $35 ..• 1/16 laminated copper clad 2 oz.
2 sides, f o r printed c i rc u it s 9 ~2X4 ~2 $1 .. . 3/ $2.
Transistor boards bonzana $5.95 . .. Wide b and
balanced modulator $4.95 ... 30 MHz IF Assem
bly $5.95 ... Transmitter TOG w/Modulator
easily converted to 2 meters $49.95 ... Low p a ss
filter 0-32 MHz 52 ohm $9.95 ... 5K V/ 2K V/lK V
at 750 ma/200ma/250ma P ower sup ply writ e for
details. F e r tik 's , 5249 "0", P hila ., P a . 19120.

MOTOROLA n ew m iniature seven tube 455 k c if
amp li fi ed discriminator w ith circuit diagram .
Complete a t $2.50 each plus postage 50¢ each u n it .
Rand R Electronics, i 953 South vettcwsprtngs.
Springfield , Ohio.

RTTY GEAR ~OR SALE. L ist issued monthly. 88
or 44 MHy torroids 5 for S1.50 postpaid . E lliott
Buchanan & Associates, I nc ., 1067 Mandana Blvd .,
O akland , California 94610.

THE NORTH JERSEY DX ASSOCiATION is
s po nso r i ng its a n n ual OX Round-Up o n S aturday ,
Ma rch 23. 1968. Th is is the Sa tu rday following the
I E E E Conven tion in N ew York a nd it is expected
that many out-or-tow ners will find it conv e n ient
to a tten d . S ite of the Round-Up is the H olida y
I n n . Wayne, N .J. a t the intersection o f Route 46
and Route 23, j ust 30 m in u t es w est of t he G eorge
Washington Bridge. T he a fternoon progra m s tarts
a t 2 P .M. and banquet at 7 P .M . F urth er details
a vailable from W2PXR.

TRANSISTOR
HEAT SINK

w/2N174A . . . . . $2.50

· $ 4.00
· . . . . . . . . . . . . . . . . . . . . . . .. 10.00
· 12.50
· . . . . . . . . . . . . . . . . . . . . . . .. 15 .00
· . . . . . . . . . . . . . . . . . . . . . . .. 35.00

160 co re
1,000 core
4,096 core
8 ,19 2 co re

16,384 co re

Operate on 11 5 volt 60 cycle inp ut with output
of 29 volts DC 50 amps filtered and regulated.
Solid stat e compone nts wit h st a ndard 19 Inc h
rack panel mou nt ing. Exce ll ent condit ion. S hip
ping wgt. 175 Ibs . $75.00

29 VOLTS DC 40 AMPS REGULATED
Same t ype powe r supply as above with lesser
output of 40 amps. $65.00

1600 VOLTS DC 1.B AMPS REGULATED
Sol id sta te ci rc uit ry. 115 vo lt 60 c yc le input.
rack pane l mounti ng, filte red with 0. 5% ripple.
Only a few of t hes e on han d. Shipp ing wgt.
175 Ibs. $75.00

Removed from high priced co mputors. Exlnt
condition.

1 AMP MIDGET SILICON DiODES
1000 PI V 35¢ eac h 12 for $3.50
1600 PIV 60¢ each 12 for $6.00

1968 CATALOG NOW READY 25c

All material FOB lynn , "Man.

MESHNA
19 ALLERTON ST•• LYNN, MASS. 01904

TOROIDS_DIODES_COAX_CONNECTORS. 88
mH toroid s-45( each . 5/ $2.00. 1000 PIV 1 A m p
Top-Hat Diodes-55~ ca .. 2/$1.00. Con nectors,
PL259, SO-239, M359-45¢ ea. 10/ $4.00. Button f eed
throughs (w h ile t hey last ) 500 p F @ 500 V.
20/S1.00. Add s ufficient pos t age . Rand R ELEC
TRONICS, 1953 S . Yellowsto ne St ., Springfield ,
Ohio.

VARIACS-Gene ral Ra d io a nd Oh mite , 60 cycles
Input 120V-output 0-280 V . 1 amp o r input 240 V
-ou t p u t 0-280 V . 2 amp. PULLOU T S I N G UAR_
ANTEED E XCELLENT CON D ITION $6.95 plus
postage. Shipping w eigh t 10 lb. R & R ELEC
TRON ICS, 1953 S . Yellow sprin g S t. , Springfield ,
Ohio .
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DISCOUNT PRICES-Tim e payments, big savings
on n ew equipment in Factory sealed cartons
with full warranty. Swan SW-SOOC $445, S W-350C
S365, SW-250 $286, National NC-200 $315 , NCL-20oo
$595, Galaxy V Mark II $365, Drake R -4B $375,
T-4XB $375, L -4B $595, Ham-M rotator a nd indi_
cator $99.95. All equipment new, fu ll warranty,
factory sealed cartons. T im e payments on any
purchase. No finance charge if paid w ithin 60
days. W rite fo r discou n t prices on H y-Gain,
M os le y , Tri-Ex , H ammarlund, New -T ronics , SBE,
I m m ediate deliv ery . R econditioned Specials 2-B
$189, NCX -3 $199, 32V-2 $99, 75A-1 $129. Sen d for
li st . Bryan Edwa rd s Electron ics, 1314 - 19th Street,
Lubbock , T e xa s . Pho ne 806-762-8759.

GENUINE FIBERGLASS CIRCUITBOARD. Over
250 Square I n c h es o f .130 single and double clad,
easy to cut . $2 postage paid . G . Beene, 1242 Cole 
m an, Greenville, T exas 75401.

HALLICRAFTERS SX101A Receiver $150. H ea t h
HO-IO Monitor scop e $50. H a llic r a ft e r HAG trans
ceive r & PS supply $125.00. All in e xce lle n t con 
dition . Must selI soon. Wilb u r Orr, 97 Gre en-
Clover Dr.. H e n r ie tta , N .Y . 1446~7~. _

HEATH DX-l00 with b ook $80; National NC-190
re ceive r, p erfect, original carton, l ook , $175 .
Both $225. K 3BGZ, Rt 2 B ox 20-A , L eonardtown,
Md. 20650.

CONSET CSB-' SSB (6 m eter transceiver) w /AC
pwr sup. 2 M o . o ld-w/manua l, $295.00. NC.303
Conver ters, 220, 144, 50 Mc i n m a tching ca bin e t ,
$75.00. W 1VYB, 922-3850.

WANTED: Gonset 2 meter line ar, II or In.
W 1VYB, 922-3l'50.

FRESNO HAM FEST, M a y 3-4 -5 a t the Tropicana
Motel , 4061 N . Bla ckstone , Fresno , Calif. Tickets
$8 u nt il April 27t h, include r egistration, b anquet,
etc. Send to B ox 783, Fresno, Cali f . 93721.

WANTED: Mili tary , commercial , s u r p lu s AIr
borne, ground , transmitters, r eceiver, testsets ac
cessories. Es pecially Colli ns . We pay freight a n d
cash . RHco E lectronics, B ox 156, A nna n dale, V a .
Phone 703-560-5480 collect.

GALVANOMETERS/METER RELAYS, New W es
ton .#705, 0-10 microamps full sca le or 5-0-5 micro
amps by shifting zero adjustment. SS.50 ea . P ost
paid , G len R ic h ie , Box 26 S a lem, Virginia 24153.

WE PAY CASH

SWAN 250 AC DC power u sed 3 tim es vox cali
brato r 444 mike $450.00 deliver y 250 miles . J ohn
Oezer, P .O. Box 97, DeMotte, I n d . 46310.

JOHNSON INVADER like n e w , 'rapetone R cvr
converted Valiant command sets , send fo r list .
Thom a s , 11 SUS6e x N orth, L ind sa y , Ontario ,
Canada .

SELL: T elesig 301 transmitters , 302 receivers 42
cycle sh ift, with m atching p lugs and mercury
polar r elay . M a k e offer. No dealers . KL70K/KH6,
P .O. Box 291, Wa h ia w a , H a w a ii 96786.

UNCONDITIONALL't GUARANTEED

ALL. BAND SSB RCVR BA RG A IN : Haillera rters R -45 /
ARR -' ., 550 kc to 43 me ecm tnucus. vctee, cw, :ncw,
aUll"ned. &rtd . w/ book ; 2- RF. Z-I F'I, S -meter : nolle
lmlr: 3 en , 9 non -xU seleet!r!ty 49
eholres. Len ~ ...r Iplr .. .. _.. . _. _..... _. ... _ 1 ,50
110 1'''' p...-r _Il ly : ,,~n , !';!"R product delerlor: $20

SP-600_JX ReVl' .54· ...4 mI'. )0;:11"1'. ('ond..... t book 325.00
TI ME PAY P LA N; AIIJ' purchase totall nl

fIlIO.OOO or mere. do n pa rment ontv .

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale. New Jersey 07401

S ILIC. RE CTl F. 8000 PI\{ 400 MA. Lal lie user ' , terrntn.
Inre nt., not reject s ! S la ter SLADg· :!. ) I n : r ..reese, 2 uA :
flnl drop. S.:! ... Cost $1< ee . $530
Ra t ..!. en....p~ul. 3l1:3~ xl " ht 01 . PA IR P ostpaid.
MA RCON I FM DEV IATI ON MET ER TF.934, Tl'lrUlar ly
UgH. Re. ds der , wl ranlles 5. :!5. i5 ke. Has audto monitor .
:'Ila de (on l JIL. 2'1.1 -100 me, Nslly ree enes 1000 lIle 011; bar -
mcnics : we include .11 Ins truction s. S249 0
C'hed:ed out. ru dY to use . .• .•....•.• ...• .• • • • .5
Brand New VHF r"\'I"1 look li ke HC· U J Command but are
a-tube t Oll-1 35 me. 2 uv sens., 2 r( '. , 3 IF' s ; ncst e l lll t r;
a t e. W I ~chem .. Inatruet. , sp line knob , & lIT_ ph to le t freq.
by rolmtlna tur ns. A.R .C. Type ISB, 28 ht r S
" 'lr l n ll'; ,:: s hpll'. wt. 22,50
R ~2 h ~ a mp " 111 w / ~quekh; 1h hl r wlr ln.ll' $27.50
R. 23/ARC-5 Command rerr 100-550 ke 14,95
A.R. C. 12 # 22 Command fen lHO-1600 ke 17.95
LM·14 rrec. meter, .01% 1 2 .~ ke - ~O me 57.50
TS. 323/UR rreq. meter 20 - ~ 8 0 me. .001% 169.50
BC-221 's OK ........ $67.50 TS· 175 OK 127. 50
CL OS I NG OU T Rad io Receiver s 3~·4000 me at CRAZY
LOW PRI CES l A _k for APR 4/4 YCY-253 sheet .

FILAMENT CHOKES, 30
Bifilar wound , $4 .00. P la t e
PPUSA48, Calif. add tax.

Sov e r e ign R d ., Sa n D iego ,

GROUNDED CRID
AMPS, Ferrite core ,
chokes 8oom A . $2.00.
William Deane, 8831
Calif. 92123.

SELL TWO NEW PHILCO CLR.6 Microwave R e 
p eaters $4oo.00-T e k t ron ix Model 517 Oscilloscope
w ith powed su p p ly . Good condition . $275.00
H ewlett Packar d Model 505B Electronic 'I'a chom,
e ter Indicator. $40.00. Good condition, A ll a bove
w ith man uals . B rice Benson , 2046 N . A d a m s ,
Ind iana p olis , I n diana 46218.

KITS WIRED AND ALIGNED: Transm itt e r s . r e
ceivers - amplifiers - anything; R a te-thir t y per
cent o f kit price. Ca rey Cranford Coggins Ind u s
t r ia l Laboratories; 7235 H unter s Branch Dri ve ,
Atlanta, G eor gia . _

NATIONAL HCX.3, NCXA ac su p p ly, like n e w ,
origina l ca r ton , manual, first $250.00 gets it shfp;
ping paid . Eugene Gossett, 762 Maple St., Spur-;
tanburg, S .C. 29302.

ITA COMMUNICATIONS SYSTEM, n e w . B u ilt
for FAA. Trans m itt e r , receiver , so lid state P .S ..
Ha rmon ic fi lter, a nd r e m ote cont rol un it . Crystal
controlled 118 to 152 M c . 50 watts A M ou t p u t.
With instruction books. P aul M offitt , W3HMR ,
222 Sherbrook B lvd ., Upper Darby , P a. Call
(215) CL9-4692.
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From t he birthplace of the greatest inventor of all ages, Leonardo Da Vinci, comes

this mede-ln-ltaly-c-wctld's most practical for the price,

PRESTEL FIELD STRENGTH METER (Model 6T4GI

Calibrated from 40 to 860 Megahertz, from 10 to
50,000 Mlcrcvolts, Nothinq makes it easier to
prope rly and speedily fin d the correct place to
install TV, FM a nd Co mmunicat ion Antennas. You
c",n mea sure a nd hear th e sign a ls with this 4 112
volt battery economica lly powered unit. The re is
nothinq else like it!

Only $120.00
I-----------------------j
I We cont in ue to purchase FOR PR.OMPT CASH I
I smal l and large inventories of e lectro nic equipme nt , I! tubes , semiconductors , etc. I

Wire, write. phone collectl II We pay freight on all purchases! !
-----------------------

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012, Phone 212·925·6000
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INDEX TO ADVERTISERSTELEVISION TELEMETER
TELEMETER PAY TV ..,"'_
PROGRAM SELECTOR .$
Cho ice or 3 programl that a re
tone operated In the VHF ba nd .
with provi.slollJ for detM,lI l ting the
a mount ol money required for
eaeb program u Indica ted 00 the
win Tell:b ter . and that allO ' bo....'
a uedU balan<:>e When aD over
pu"ment Is made. A pre- recorded tape wtu I"I 1"e program in
formation when dllllired. With Tube, : 1/128 111 . l/6n~; fI .

1/6BA8 . 2/6U 8 ; 4- eeeeeee. roln mec ha - $14 9S
nlarn , tape msgazine . etc. Size: 1:1 x 1 x 1" ; •
Wt.: 25 lbe. e i am / s • • ... . . . .. .. . . ... .

TRANSCEIVER
AF/ L'TA-68 TRAN SCEIYER AM
-liS to 152 :lI C 00 allY one of
ten prn et rr t"'<!.uencles . Cf"}·stal oon
trolled. P ower outpu t IPprOJ:. 5
wat ts, With TUbes : Tuns. : 6AG5 .
2 / 6C4 . 3/ .'iiG3; :lInd. : 6AUG.
2/6C 4. 6 A K 6 ; n ee. : 3/6B HG.
3 / GBJ 6. GARG. 6AGS. & 12ATi .

(No ernt a l, supplied) 26 vcu D C Dynamotor . output 265
VDC and-lj(} YDC. Size: 9 x 8 x 16"; W1. : ~5 lbs.
Prfee-e-Uaed $24.911
Hchematl e: $1.00 I' lllg~: $1 .50 ea. An t. Plug : 50C

LM FREQUENCY METER
Ul XAY"\" T YPE FREQl:EXCY· !,u;TER :
125-20.001' KC crn ta l cail brated Indi 
cating t'Qu lp men t. heteredrne type ; ac
curacy .01 10 .02 depending on f~q . With
modulation 500 CJ"l'1e. Voltage req uired
12/2-1. tor Fit. a nd HO @ 5 )[A/415
YDC @ 20 )IA. Wit h 1000 K C cryual
& t ubps. A lso ca libration book. Unit. hue bel'n u.ed and
rna)· need r eplaceme nt of some switches or minor parts.
Otherwise ll: ua ran teed acrvlcea hle. S ize : 1';-: J: 1 '>il J: 8- '
w r. : 15 lha. 1' r!I'(l (u de-scribed ahote) ... $24.95 Or;
With All Par ts : $29.5()-Wlth All Parts. & Checked : $39.50

P rices F.O.B.. Lima. 0.- 25 % D l.'(I(>slt on C. O.D.o!
BIG FHEE CATALOG- Send for you r copy today. D ep t. 13

FAIR RADIO SALES
DEPT. 73 - P. O. Box 1105 - LIMA, OHIO 45802
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NOW aCompetitively Priced
Receiver for the most exacting
Professional Pertormance!

-
•

GALAXY ELECTRONICS
"Pa cese tte r in Commercial/Amateur Equipment Des ign"

10 South 34th Street, Dept. 73.f28, Council Bluffs, Iowa 51501

D esigned for the e xacting requ irements of laboratory , broadcast a nd
IIF m onitoring and point-to-point com p lex system commu n ica t ion,~, the
R-530 is an advanced sol id-sta te communications receiver. Its u nsurpa sse d
perfonnance is the res u lt of over three years of exhaustive research.

It rece ive s selecti h le Upper a nd Lowe r Sideband, C \ \' A~ I an d RTTY
signals ... provid e s accuracy of I Kl l z tuning th roughout the 0 .5 to 30 ~f H z
fre q ue ncy spectrum .

Uniq ue front eru l d esign and c rys ta l latt ice filters in sure optim um sen
sil icify and select ivi ty. An adj ustahle noise b la nker mi nimize s interference
.. . b ackground noise . Frequency s ta h il ity is amazing ... le ss than 100 H z
drift after turn-on!

C om plete transistcrization a nd moe/u/or co nst ruction p rovide maxi
mum stalJ ilit y . Minimum h eat generation a nd power requi rements a llow
th e R-530 to be u sed in fi eld applications n o w Impract ical wi th vacu um
h ibe e q uipmen t. T he new Galaxy R-530 is compatible with existi ng sys
tems. Beautifully st y/ed, compact, weighing only 25 pounds.

(P r iced in the S700 range ) " 'r ite for free
brochure and complete specifications.

Phase-locked
Frequency

Synthes izer
lor Maximum

Stability! •
The superb, new R-530 by GALAXY



INTERNATIONAL
CRYSTALS

the first choice of
the Radio Amateur

THE AMATEUR WHO SELECTS INTERNATIONAL CRYSTALS FOR HIS
COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS:

• Every amateur crystal is manufactured by
the same skilled craftsmen who make Inter
nat ional commerc ial c rystals .

• International c rystals are the product of a
continuing research and developme nt pro
gram.

• Internat ional c rystals are designed and man
ufactured to operate under all types of f ield
condit ions ... f ixed or mobile.

• International crystals are used in all majo r
makes of commercial two-way rad io equip
ment.

• Internationa l customers include broadcast
stations, airlines. military services. Civil Air
Patrol, taxicabs.

• Intern ational c rystals and electronic com
ponents are used in the United States mis
sile and space research program.

• All Inte rnational c rystals are guaranteed
against defective materials and workman
shi p for an unlimited time when used in
equipment for which they were specif ica lly
made.

Write today for a FREE CATALOG of International
precision made crystals and quality electronic equipment.

International Crystal Mfg. Co., Inc.
10 North lee

Oklahoma City, Okla homa 73102

ADDRE SS _

CITY STATE -'ZIP _

••• NAM'-' _

•••
CRYSTAL MFG. CO., INC.
10 N O . l EE • OK LA C ITY , O K LA 7 3 10 2

KEEPING YOU ON FREOUENCY IS OUR BUSINESS! •

••
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