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When someone called up the other day
to let me know that the ARRL was indeed
going to send in their restricted bands petition
to the FCC, we both marveled that they would
go ahead with this in the face of the violent
opposition of such a large proportion of the
amateurs and the disinterest shown by the
FCC.

The petition, as I understand it, calls for
the segregation of our phone bands on a three
yvear schedule. First to go would be the favor-
ite, 20 meters, which would be for Class A
only (Advanced Class) starting in 1965. Then
40 and 15, and finally 75 meters. The full grim
details are supposed to be in the November
QST.

Since the ARRL has not yet been able to
come up with any reasonable excuse for this
attempt to step backwards, we wonder what
they have up their sleeves. They certainly
must have something, for otherwise their at-
tempt is bound to fail and they surely must
know this.

As yvou may have surmised from reading my
editorials for the last few months, I have been
following this situation closely and watching
for the League to present an explanation that
doesn’t insult the intelligence of the average
ham.

If all goes as planned by the ARRL the
General and Conditional Class hams will have
only two little shreds of 160 meters and from

ten meters up if they want to operate on phone
in three years.

I think this is lousy.

I'm not alone in this opinion. We are in the
midst of preparing a booklet of the letters
received on the subject of incentive licensing.
It has been my past experience that an editor
normally hears mostly from people who dis-
agree with him, while those who agree nod
their heads and let it go at that. I have been
rather outspoken against this move and never
before have 1 been so firmly backed up by my
mail. In addition to the many agreeable letters
I also received a considerable number of copies
of letters sent to QST and their officials. A few
negative letters came in also and they will
be included in the booklet. If you are interest-
ed in reading a close approximation of what
the League probably received in answer to
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their editorials then send in a SASE, or $1 for
this plus the next few IoAR Bulletins. Good
reading.

So what is the reason behind the ARRL
petition? No one really knows. Some suggest
that this is a pet project of the one or two old
timers who seem to be running the League
these days. Those of us who are still around
remember what a good deal the handful of
kilowatt ops had in pre-war times. The Class A
bands were only 100 ke wide and held about
eight or ten roundtables. It was no place for
the low power op. The kilowatt boys had the
bands to themselves and they loved it. I can
easily understand how nostalgia might dictate
a return to those glorious days.

On the other hand, since one obvious result
of Class A phone bands would be to force
many thousands of ops back onto CW, many
fellows are pretty well convinced that this
move is just another in a long line of pro-CW
actions by the League. Back in the pre-war
days, when about 70% of the amateurs operated
CW and about 50% didn’t even have a modu-
lator, the shortage of phone bands for Class B
was of little moment. But today we have to
look far and wide to find fellows who can't go
on phone. What with SSB transceivers and
thousands of mobile stations, the restriction of
phone bands would create a great hardship.

One of the ARRL Hq staff told me in con-
fidence that the whole purpose of this “incen-
tive licensing” escapade was to create contro-
versy. The idea behind this was to make the
League more talked about so that more ama-
teurs would subscribe to QST. They certainly
have succeeded in getting the ARRL talked
about, but unless there are an awful lot of liars
writing to me saying that they have not re-
newed their subscriptions to QST this scheme
has backfired. @ Suppose the QST boys are
able to put their bill through? What then?

As an Advanced Class licensee I would find
20 meters a lot easier to use for about 75%
of the operators wouldn’t be able to use it.
This would make DX’ing simpler, but it would
also prevent me from contacting a lot of
friends that I've been talking to for vears.
Eventually I suppose 75% of them would get
their Advanced Class license and be back on.
But a percentage of them either through anger
at what had happened to them, laziness, or too
much other busines would never be heard from
again.

Another great advantage would be the
bargains in both new and used equipment that
I would find. With thousands of amateurs
dropping out of radio the prices would plum-
met and I could pick up incredible bargains.
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THE BARKER & WILLIAMSON MODEL 6100 TRANSMITTER
IS SO FAR AHEAD OF OUR TIME IN DESIGN, PRINCIPLES
AND ENGINEERING, THAT WE CAN OFFER A GUARAN-

TEED LIST OF FEATURES . ..

Barker & Williamson Guarantees that NO other
Amateur Transmitter on the Market today offers

ALL these features:

* Crystal controlled synthesizer, frequency continuously vari-
able * No free-running oscillators * Direct frequency read-out
(no interpolation) * Frequency resetability appraaczes a fre-
quency meter * Crystal stability on all frequencies of every band
* Sideband selection by crystal filter + MARS frequency cover-
age * Sideband and carrier suppression down 50 DB + Distor-
tion products down 40 DB +« 180 watts PEP input « SSB, CW,
AM - Pi-nafwnrk loading control * Dual ALC, and many others

YOU CAN OWN AND OPERATE

TOMORROWS TRANSMITTER TODAY!
for only $875.00

Barker & Williamson, Inc.

BRISTOL PENNSYLVANIA ¢ Telephone 215-788-5581

See your local B&W Distributor or write for colorful brochure.
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\ is  built-in  to
'i Y 1y Tower...Heavy
wall steel tubing legs, con-
tinbous diggonal bracing of
‘)z steel rod and electric-
\ cally . welded throughout....no
N L loose'bolts or nuts here. E-Z
/ Way design and strength are
! your assurance of DEPEND-
ABILITY that you can count
| on year after year. See your
nearest distributor today or

write for free literature.

The SATELLITE

' Model RBX-60-3P (Painted)  $335.00
Sl Model RBX-60-3G (Galvanized) $410.00

. MOUNTING KITS:

| GPK X60-3 (Ground Post) $125.00

iH| BAK X (Wall Bracket) $17.00

|il= Freight Prepaid anywhere in (48) U. S. A.

% Other Towers from $99.50 to $1995.00

INC.

TAMPA 5, FLORIDA

P. 0. BOX 5767

As more and more manufacturers went out of
business I could build up a fantastic hamshack
at fractions of the old prices. This would have
its disadvantages too for there certainly would
be little new coming out into such a depressed
market and it would probably be many years
before any company came out with anvthing
really remarkably new.

Though a return to Class A licensing would
probably help 73 at first through the sales of
thousands of copies of an Advanced Class
Study Manual and increased advertising by
frantic manufacturers and distributors, in the
long run it would hurt.

In summary: as things look now I don’t see
how the League can possibly hope to succeed
with their petition. The FCC doesn’t hoodwink
easily. Neither do most hams. I believe that
I can safely say that unless there is some de-
velopment that is not even forseen right now
that the ARRL hasn’t got a chance of getting
our regulations set back 25 vears. There is no
denying that they have gotten a lot of publicity
out of this though, so perhaps they will achieve
their main goal even if they lose the battle.

Technical Improvement

While the ARRL is trying to decide what
laws to try to jam through to force you to
learn more of the technical end of ham radio,
why not show them up by setting up a little
self-improvement plan of your own? Perhaps
I am wrong and it is necessary to throw most
of the hams off the air for a while to get them
to learn a little more theory. I don’t think so.

Let’s take you, for instance. How about you
doing something about technicalizing yourself?
Forget all those excuses about not having time,
beding too old to learn, and all that rot. You
can, at home, in your spare time, become quite
an expert on radio and it won't cost you much
either. It really needn’t cost anything extra un-
less vou want to invest in some reference books.

What is my magic answer to this great
problem? It is so simple I hesitate to tell vou.
You'll just laugh it off and there we'll be. If
you were to take the time each month to read
every technical article in 73 and make sure that
you understand it you would soon find yourself
with an impressive understanding of radio.
You don't have to invest in a bunch of text
books, license manuals, and like that.

Sure, you'll run across parts of the article that
vou just don't understand. This is an important
part of the learning process. By the time you've
talked these problems out with fellows on the
air or at yvour own ham club you will really

(Turn to page 96)
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EXPERIMENTER,

SWL or
RADIO AMATEUR

RECEIVER KITS
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This new line of International receiver kits cover a wide range of amateur,
citizens band and special frequencies. Designed for AM, CW, or SSB
reception, this basic receiver using a superheterodyne circuit* with re-
generative second detector may be expanded to a more elaborate receiver
by the addition of other Add-On-Circuits. Sensitivity usable to below 10
microvolts for voice and 1 microvolt for code. Nuvistor rf amplifier, mixer,

oscillator, LLF. transformer, detector/1st audio, and power audio amplifier.

A compact package delwanng a
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The International AQOF series of variable frequency oscillator kits is
available in three versions. For example, the AOF-91 kit is a complete
driver unit to be used with 6 meter and 2 meter transmitters. Approxi-
mately .5 watt of power is available on both bands. Tube lineup: 6BH6
oscillator, OB-2 voltage regulator, 12BY7 buffer-amplifier/ multiplier.
Shipping weight: 5 Ibs,

...... service, 63 volts @ 5 HH'EP%;-:;....ZL; Kit Frequency Price
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HAMMARLUND FOR

SSB

AT ITS BEST!

Over 90% of all DX phone stations are on SSB.
How about YOU?

TRIPLE CONVERSION

SEPARATE LINEAR PRODUCT DETECTOR
+3 KC VERNIER TUNING

VARIABLE SLOT FILTER

+2 KC VARIABLE OR FIXED BFO

® FAST AVC ATTACK - ADJUSTABLE DECAY

HQ-170A/180A Features:

Triple Conversion 17 tube superheterodyne circuit.

Slot Filter Rﬁur sl;gm. 1.5 kc wide at 6 db. Adjustable plus or minus 5 kc over passband for better than 40 db
attenuation.

Separate Vernier Tuning .. fF'lus or minus 3 kc. Vernier control range constant irrespective of received signal
requency.

Separate Linear Detector Linear product detector for CW and SSB reception, plus normal diode AM detection.
Tuned IF Amplifier Seven selectivity positions provide mechanical filter type skirt selectivity.

Selectable Sideband .. Upper, lower, or both sidebands selected from the front panel.

BFO Control Plus or minus 2 kc variable or fixed.

Fast Attack AVC Selectable, OFF, SLOW, MEDIUM, FAST decay speeds.

Crystal Calibrator Built in 100 kc crystal calibrator.

Auto-Response Automatically adjusts audio response to fit receiving conditions.

Optional Noise Blanker available.
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THE HQ-170A

AMATEUR BAND
SSB SPECIALIST

oo e s B
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Here is an SSB receiver that combines basic operating excellence with all of
the extra features so important to the discriminating amateur. Full amateur coverage
from 6 to 160 meters plus excellent electrical and mechanical stability are just the
beginning. Hammariund has gone all the way to make the HQ-170A a truly incom-
parable AMATEUR BAND receiver. Expanded vernier tuning plus multiple, selectable
IF bandwidths, 2 meter calibration, an accessory outlet and system socket, and a
flip-open top add up to make the HQ-170A FIRST IN ITS CLASS!

THE HQ-180A

GENERAL COVERAGE
AT ITS SSB BEST

Now . . . the HQ-180A, designed to meet the need of the amateur and SWL
for a modern GENERAL COVERAGE single sideband communications receiver. Con-
tinuous tuning from 540 kc to 30 mc combines with complete amateur band-
spread . . . 80 through 10 meters, and inherent Hammarlund stability, sensitivity
and selectivity result in true receiving perfection and flexibility. A linear product
detector, vernier passband tuning, and a sharp slot filter ensure perfect SSB recep-
tion under all operating conditions. The HQ-180A . . . true professional GENERAL
COVERAGE performance.
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Another Approach to TVI

Harmonic Reduction

TVI giving you trouble? Does your peanut
whistle wipe out local channels just as if it
were a kilowatt? Or are you maybe in the
process of planning that next rig, and want
to avoid any problems with the Tennessee
Valley Indians?

Hundreds of thousand of words have been
written on the subject of TVI—but very few
of them have really brought out one point
which is of special interest to the VHF-minded
ham who happens to live in a semi-weak-signal
area (and this includes almost every place in
the world, when you stop to think of those
almost-out-of-range stations which a few
people enjoy watching!).

This almost-neglected point is simply that
unwanted multiples of the original frequency
are one of the most prolific causes of TVI from
VHF transmitters! Almost any design will be
sufficiently free from 50 mc harmonics to stay
out of trouble: most will be safe when it comes

6BA8, 6CX8, efc.

Jim Kyle K5JKX
1236 N.E. 44th Street

Oklahoma City 11, Okla.

to 25 me harmonics as well. But the design
practices commonly followed in VHF gear
almost insure that plenty of harmonic energy
still makes it to the feedline from the oscillator!

Consider, for example, a 6-meter rig operat-
ing on 50.250 me, from an 8375 ke crystal.
The oscillator produces some output at 8.375
mec, 16.75 mec, 25.125 me, 33.5 mc, 41.875
me, 90.250 me, 58.625 me, 67.0 me, 75.375
mec, etc. on up the scale. That harmonic at
58.625 is right in the middle of Channel 2.
The one at 67.0 is only 250 ke¢ away from
the video carrier of Channel 4. The 75.375
me harmonic is just 625 ke away from Channel
5—and many TV-set front ends will let it
right on in!

But, you may say, the tuned circuits between
the oscillator and the final keep these harmon-
ics down.

And that is where, in all too many cases,
youre dead wrong!

2E26, efc.

XTAL
B4 Mc

‘ 001 SOMc
50 Mc ETK

ANTENNA

.00
™

+ 300V

6BQS5, efc.

CARBON v—0
‘MICROPHONE

FIGURE |

Typical circuit for simple 3-tube 50 mc rig:
similar coupling circuits are to be found in

many units now operating although oscilla-
tor arrangement is unusual as is modulator.
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Fig. 1 shows the schematic of a typical
three tube 50 mec peanut whistle (it's not
taken from any particular design, but the
basics are there). Note that only fwo tuned
circuits separate the oscillator and the final
output circuit, The 25 mc tank between the
oscillator and the driver makes sure that the
wanted third harmonic of the crystal gets
the most boost—but the second, fourth, and
fiftth do pretty well also. Even the seventh and
ninth get through to some degree. Then when
these harmonics from the fifth up (40 mec to
around 90 mec) hit the 50 me tank in the
driver plate circuit, they get another boost.
They're too close to the 50 mc desired output
frequency to be held down very much in the
final tank, and boom!—out the feedline they go.
The result? Galloping TVI.

If youre interested in seeing how this
works, Fig. 2 is an approximate graph of the
selectivity curves of single-tuned circuits (solid
lines) against frequency. You can see that the
unwanted harmonics are attenuated some 20
db or more—but this isn’'t enough to get rid of
the TVI problems.

8.4 Mc.

25.2 Mc,

504 Mc.

SINGLE - TUNED
= = — DOUBLE- TUNED

Q=50 in all cosas

A \ = S
-30 - W o
l‘ s \ E."'I - I
T = f "':, I\ - J Nl--'-' f&—"{ ™
- SO TR (TR T I
ey JETAS AL ;f b v
I I | v 3ol T CHANNELS
5 10 20 30 40 50 100 200

f In Mg

Selectivity curves of single-tuned and dou-
ble tuned circuits in typical VHF transmitter.
F1 is crystal frequency, F2 is tripler output,
and F3 is final output frequency. Note how
oscillator harmonics hit TV channels if al-
lowed to get out; note also difference in skirt
selectivity between single-tuned and double-
tuned circuits.

So what can we do about it?

The simplest answer is to switch from the
single-tuned circuits used in Fig. 1 to double-
tuned circuits, coupled in such a way that the
unwanted harmonics are reduced enough to be
considered eliminated. But unless vou do a
little planning, vou'll end up with circuits so
selective that you have to completely retune
the rig from the oscillator on, every time you
change frequency as much as 100 kc. This
may be fine for fixed-frequency mobile rigs,
but it’s one big pain in everyday operation!

The lazy man’s answer to this is to make all
the circuits bandpass (with a wide enough
passband to allow QSY up to a megacycle or
so at the output frequency. And before you
run away, let’s hasten to add that making the
circuits bandpass isn't near so difficult as you
may have been led to believe in the past!

NOVEMBER 1963

The absolute bandwidth in cycles per sec-
ond of any tuned circuit depends on just three
factors—and vou can control two of them easily.
In fact, if yvou happen to have a commercially-
built transceiver using single-tuned circuits a
la Fig. 1, vou will find it a relatively simple
job to make it bandpass! And if youre starting
a new rig, vou'll find it no trouble at all to
add the bandpass feature from the beginning.

Before we get into the how-to-do-it, though,
let’s take a look at some of the theory behind
this whole business of selectivity. It will help
immensely when yvou get around to designing
yvour own application of these ideas.

As mentioned a couple of paragraphs ago,
the absolute selectivity in cycles per second of
any tuned circuit depends on just three factors:
the frequency at which it operates, the Q ot
the circuit, and (in the case of double-tuned
circuits) the coupling between tanks.

If any one of these factors is varied, the
bandwidth will also vary. Bandwidth increases
as frequency goes higher, and decreases as the
Q is increased. The effect of changing the
coupling varies, depending on the level at
which the bandwidth is measured.

In a transmitter, the frequency is usually
fixed rather firmly and you cant do much
about it. Q, however, is a design choice which
you can change; and coupling between the
tanks is relatively easy to vary.

In selecting the Q at which you want to
operate the circuit, several factors must be
considered. The most important is that Q must
not be too high if vou want a relatively broad-
band circuit. Since this is the opposite of
usual procedure, it bears repeating: for maxi-
mum bandwidth, keep the Q low!

Air-core coils such as B&W Miniductor and
Mlumitronics Air-Dux have Q values of around
200 at the frequencies welll be dealing with
mostly. The Q of slug-tuned coils varies with
the slug material, the position of the slug in
the coil. and the frequency. Since tuning the
coil will change its Q, these coils are not rec-
ommended for bandpass circuits—but if you
want to use them, youll find Q ranges from
about 40 to nearly 100.

At this point yvou may be puzzled. How, you
mayv ask, do 1 get that low Q without using
a siug-tuned coil? The answer is to invest in
a few composition resistors and shunt them
across the circuit. This will knock the Q down
to any value vou want. Then you can use the
air-core coils, which also make the coupling
situation easier.

Here we've been talking about coupling, but
just what does it amount to? Actually, there

are many ways of coupling a pair of tuned
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Six of the most practical forms of coupling
with tuned circuits A) Single tuned circuit
B) Link coupled. k varies from 0.16 to 0.4
C) Top coupled k D) Inductive bottom
coupled E) Transformer coupled. k varies
widely, depending on placement of coils
F) “"GE Ham News'’ coupler; special case of
circuit E.

circuits—but ot these, only a few are really
practical. Most of these practical methods are
shown in Fig. 3.

The simplest of all, of course, is the single
tuned circuit as shown at A—but this is what
were getting away from.

Most widely used in transmitters is the
link-coupled wversion shown at B. This con-
sists of two separate tuned circuits, with a
small link wound around the cold end of each
and the two links connected together. This has
the advantage that the two circuits may be
physically separated; in addition, coupling can

be varied by the size and position of the link,
and since both links can be changed, a wide
range of control is possible. The amount of
coupling between circuits is usually denoted
by the “coefficient of coupling” which is
abbreviated k; values of k for typical single
links range from 0.40 (small link at end of
coil) to 0.63 (large link wound over center of
coil). To obtain the over-all figure for two
coils, the individual values of kK must be multi-
plied, giving a range from 0.16 to 0.39. Smaller
values may be obtained by spacing the link
farther from the main coil.

The top-coupled circuit shown at C is easy
to calculate in theory, but proves a bit difhicult
to realize in practice. Its k can be calculated
as shown in the illustration, but don’t forget
to include all stray capacitance in the values
of C2 and C3. These strays are what make the
top-coupled circuit difficult to use.

Shown at D is the inductive bottom-coupled
circuit, which has been popular in past years
for VHF converter applications but which has
seen little use in transmitters. Like the top-
coupled circuit, it’s easy to calculate—and un-
like the top-coupled, it’s also easy to use.

Finally, at E, is the transtormer-coupled
circuit. The coupling here is strictly magnetic,
and depends largely on the spacing between
the two coils. With typical ham equipment,
it’s almost impossible to measure k accurately—
and even harder to change it.

The circuit shown at E is a variant of the
transformer-coupled circuit first described in
“G-E Ham News several years ago. It has a
k value depending almost entirely on the size
of the coil, since it consists of a single length
of coil center-tapped.

6CX8 ZEZ26
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MICROPHONE
FIGURE 4

Cireuit of Fig. |
double-tuned coupling between rf stages to

modified for bandpass

eliminate TVI|. Note only changes are addi-
tion of two grid tanks and coupling links.

10

Resistors across grid tanks are for control of
Q as described in text; this modification may
be made to any rig, or this circuit may be
used for an economy 10 watter.
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Dimensions: 515" high,

1034" wide, 1434" deep.

SHE5000

AMATEUR NET

REMOTE VFO
Model RV-3 . . . $79.95

Consists of same VFO as TR-3,
cathode follower, voltage regulator
and required control circuitry to
permit reception, transmission, or
transceiver operation on a separate
frequency in the same band to
which TR-3 is tuned. Includes 5-
inch speaker, 3-foot interconnect-
ing cable and space for AC Power
Supply.

Dim: 533" h, 1034" w, 1115"d.
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FULL FREQUENCY COVERAGE all
amateur bands 10 thru 80 meter.

UPPER and LOWER SIDEBAND
on all bands

VOX or PTT

OUTPUT IMPEDANCE ADJUSTABLE
with pi-network

300 WATTS P.E.P. on SSB

CONTROLLED CARRIER SCREEN
MODULATOR for AM built-in

SHIFTED CARRIER CW, 260 watts input

TWO SPECIAL 9 Mc CRYSTAL FILTERS
for sideband selection

LINEAR PERMEABILITY TUNED VFO
SEPARATE RF and AF GAIN CONTROLS

FULL AGC with Drake dual time
constant system

2.1 KC PASSBAND
100 KC CRYSTAL CALIBRATOR built-in

SEPARATE RECEIVER S-METER and
TRANSMITTER PLATE AMMETER

ONLY ONE DPDT RELAY USED —RF
switching limited to antenna

Due to the 300 watt P.E.P. input rating, the TR-3 will require a power sup-
ply capable of low voltage at high current with very good dynamic regulation.
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MATCHING
SPEAKER

Model MS-3 . . . $19.95

Contains a 5 x 7 inch heavy mag-

net speaker.
Styled to match TR-3 Transceiver.

Dim.: 538" h, 1034" w, 1114" d.

Write for Free TR-3 Brochure and list of Authorized Distributors.

R. L. DRAKE COVIPANY
BOX 185-AC - MIAMISBURG, OHIO, 45342
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POWER
SUPPLIES
AC Power Supply
Model AC-3 $79.95

Will mount in rear of MS-3
and RV-3 cabinets.

Dimensions: 5" x 5" x 1014".

DC Power Supply

Model DC-3 $129.95

MMK-3
Mobile Maunting Kit
$6.95

Contains b,
Ware f{}r und
Mounting.

Ckets and harg.
er-dash or hur:;;
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For our purposes, the ease of adjustment
and freedom from critical physical placement
of parts make the link-coupled circuit of
Fig. 3-B the easiest to work with. Keep in
mind, though, that the same principles apply
to all these circuits—there’s nothing to keep
vou from using one of the others if you like.

Now let’s look at the purposes of coupling
the two circuits. There are two of these pur-
poses. one the inverse of the other. The pri-
mary purpose, of course, is to transfer power
at the desired frequency from one circuit to
the other. The other purpose is to prevent
power at undesired frequencies from being
transferred.

The single-tuned circuit is probably the most
efficient there is for plain power transfer, but
it falls far short when it comes to rejecting un-
desired frequencies.

So we turn to double-tuned circuits. First
let's assume that there is no coupling between
our two circuits, but that power gets through
anyway (this is what happens when we
separate two single-tuned circuits by an ampli-
fier stage). The selectivity is somewhat better
than a single-tuned circuit, but the top of the
curve is still pretty broad.

Now let’s couple the two circuits, ever so
lightly. At first, we find an extremely narrow
selectivity curve—but also very little transfer
of power from one to the other.

As we increase the coupling, more and more
power is transferred. At some stage, we find
that the power transfer rises to a peak, and
as we increase the coupling still more we dis-
cover the power transfer drops off. However.
it we now vary the frequency slightly, we will
find that we have two peaks, spaced approxi-
mately equal distances above and below the
original peak.

As the increase of coupling continues, the
peaks move farther and farther apart. At the
same time, the dip between them gets deeper
and deeper. Finally, the dip is so deep and
the spacing so wide that the arrangement be-
comes useless.

That point at which we discovered the
single peak is known as “critical coupling,”
and strangely enough it always happens that
this stage is reached when the product of the
k and the coil Q is exactly 1.0. This gives us
a relationship between k and Q which we
can use to predict other circuit behavior.

For instance, if kQ — 0.7, the circuit will
have the same bandwidth in the region of its
peak as a single-tuned circuit. However, only
some 70 percent of the power will be trans-
ferred.

With a kQ product of 1, maximum transfer

12

of power will take place, but bandwidth in the
nose region will rise to 1.4 times that of a
single-tuned circuit.

Raising the kQ product to 2, we find that
power transfer is still within a few percent of
maximum, and bandwidth has risen to three
times that of the single-tuned circuit.

All these bandwidth figures are applicable
only in the region of the “nose” of the curve,
near the desired frequency. How about down
on the skirts of the curve? Say, some 30 db
below the level of the desired frequency.

With a single tuned circuit, the 30 db band-
width is some 50 times as great as the 3 db
bandwidth. This is inadequate.

With double tuning and kQ — 0.7, 30 db
bandwidth is only 7 times as great as that on
the nose.

When kQ — 1, the 30 db bandwidth is 8
times the 3 db figure of a single-tuned circuit.
Since the 3 db bandwidth of this circuit is
1.4 times as great as that of the single circuit,
though, the 30 db bandwidth of this circuit
is only about 5.7 times as wide as its nose.

With kQ — 2, 30 db bandwidth is 13 times
the 3 db figure for single tuning, or 4.3 times
as great as the nose of the single-tuned circuit.

The relationship between 3 db and 30 db
bandwidths is important in that it tells us the
shape of the curve; for this reason, it's called
the “shape factor.” Shape factor of a single-
tuned circuit is approximately 50 to 1. That
of a double-tuned circuit where kQ — 0.7 is
about 7. If kQ —= 1, shape factor is 5.7. If
kQ — 2, shape factor is 4.3.

All this time, we've been talking in relative
terms. Now let’s find out how manyv cycles
wide these bandwidths are.

The absolute width of the band, in the nose
region, is determined only by the frequency
and the Q. Though some engineers might
quibble, the approximate relationship is that
3 db bandwidth for a single-tuned circuit or
double-tuned circuit when kQ=0.7 is equal to
the center frequency divided by the Q. Thus
a single-tuned circuit at 25 me with a Q of 50
would have a 3 db bandwidth of 500 kec. If
the frequency remained the same but the Q
were increased to 200, the bandwidth would
drop to 125 ke.

This whole business of bandwidth can be

summed up in a table such as that shown
here (Table 1).

Table 1. Bandwidth as a Function of Frequency

Coupling -3 db -30 db  Shape Factor
Single-tuned f,/Q 50f,/Q 50 to 1
kQ — 0.7 f./Q 7f,/Q 7 to |
Q=] 1.4f,/Q 8f,/Q 5.7 to |
kQ =2 3f,/Q 13f,/Q 4.3 to 1
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lightning arrester. It 15 a
component, machined from solid brass tubing, and
plated throughout for maximum conductivity. A
chamber with three discharge points provides constant
drain off to greatly reduce chances of a direct

problems. When properly

your equipment from heavy damage which caon at an oint in the
by direct lightning strikes. Blitz Bug will handle | K:"'" fully cable ?ncpcepts UGI18B/
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BLITZ BUG is manufactured under U.S. Patent No. 2,922,913.
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leading distributors
throughout the world. Buy your Blitz Bug today, through your

BLITZ BUG is

amateurs, government
users. Blitz Bug is carried in

agencies, and
stock by

local distributor, or write Dept. AB-1

than BLITZ BUG"

att

Thus you can see that to obtain the nar-
rowest skirts (smallest shape factor) the
coupling should be larger, but this in turn will
increase absolute bandwidth, requiring an in-
crease in Q to trim things back in line.

And if voure questioning, at this point, the
earlier statement that all this is simple, relax.
You've just completed the theory part. Now
were going to put it in practice, and you'll
be surprised how little of the theory is really
essential to make it work.

The first step, in putting this to work, is to
select an approximate Q for the circuit. As a
guide, a Q of 50 for all coils will give vou a
possible 3 me bandwidth on 50 me, by over-
coupling a bit. If you don’t have any means of
measuring Q, don’t worry—just put in the coils
and rig adjustable links between them.

The procedures described from this point
onward will probably cause several cases of
apoplexy among our more highly trained
engineers with fully equipped labs available.
There are rough-and-ready ways of doing the
job, not precision measurement techniques.
Admittedly, they are not highly accurate— but
they will work.

With the links in place, youre ready to find
out just what the Q and kQ values you actually
have really are. Start out at the final stage.
Hook in a grid-current meter (if your rig
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installed the Blitz Bug will protect
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sealed

“"There's no better insurance

BLITZ-BUG

COAXIAL CABLE

LIGHTNING ARRESTER
PAT. NO. 2,922,913

Model LAC-1—

type B3 UHF connec-
tors — for direct to
equipment installa-

tion, accepts one PL-259 and
one S0-239

Model LAC-2—

type 83 UHF connec-
tors — for inserfion

ke
Model LAC-2N— _ i
Type N c::mnednrs—[ﬁ__ ___--'ﬁ

for commercial use

inserts at any point in the
cable, occepts two PL-259
U connectors
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doesn't have one) and leave the final plate
and screen voltage off. Couple a grid-dip
oscillator or high-output signal generator to
the grid of the driver and drive it at output
frequency. Monitor the frequency with your
station receiver, using the highest harmonic
vou can to make the readings more accurate.

First, tune both of the tuned circuits you're
adjusting to center frequency. To do this, hook
a 2200 ohm resistor across one tank while
tuning the other, to swamp out the tank not
being tuned. Center frequency, incidentally,
is that spot halfway between your desired
band edges; it would be 51.5 mc if you want
to cover 50 to 53 mec.

Now adjust the coupling from the GDO to
the driver to get as much grid current as you
can; note the grid current reading. Then adjust
the GDO frequency downward until the grid
current drops to 70 percent of its original
value (don’t worry if it goes up first—it will,
if vour circuit is approximately correct to start
with) and note the frequency at which this
happens. Subtract it from your center fre-
quency, multiply by 2, and you have vour
3 db bandwidth.

Keep tuning downward until the grid-cur-
rent reading falls to 3.2 percent of its original
value; this may be a mite difficult to read if
the original grid current was less than 10 ma,
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since with a 10 ma original grid current this
figure would be only 0.32 ma. However, try to
get it as accurate as you can.

Then subtract the frequency at which this
happens from the original center frequency
and multiply by 2 to get the 30 db bandwidth.
Divide the 30 db bandwidth by the 3 db
bandwidth to find out the shape factor.

Also divide the center frequency by the 3 db
bandwidth, to find out the original circuit Q.

Now a look at Table 1 in this article will
tell you the approximate value of kQ for your
circuit, by comparing your measured shape
factor with those listed. The final calculation
gave vou the effective circuit Q.

For the best harmonic reduction consistent
with wideband operation, a kQ value of 2 is
recommended. If your kQ value is too small,
increase the coupling somewhat by moving the
link on one or both coils.

If the kQ factor is right but the actual band-
width is too small, lower the Q by shunting a
composition resistor (100K is a good value
to start with) across each coil. Increase the
coupling to keep the kQ value approximately
the same.

After each variation of the circuit, repeat the
measurement process.

It shouldn’t take over two or three trials.
once you get the hang of it, to make the band-
width come out to just what you want while
keeping the kQ factor (and the resulting shape
of the curve) where you want it. Once the
final-to-driver coupling is properly adjusted,

move to the coupling between oscillator and
driver and repeat the process.

The end result will be a rig with essentially
constant drive over the entire operating range
vou want to use, with only one tuning control—
the final output.

Some hints to help—if you're working with
a very low power rig, you can use the rf voltage
at the grid instead of the grid current as an
indication. The same ratios apply.

And this works as well with converters or
receiver front ends as it does with transmitters,
reducing if feedthrough, birdies, etc. Here,
feed in signal to the grids and measure voltage
past the coupling circuit with an rf VITVM.

The only essential difference between the
ideas presented here and the conventional link-
coupled circuits in wide use is that here, the
coupling and Q are adjusted to provide desired
bandpass action so that intermediate tuning in
the drivers can be eliminated. Existing link-
coupled rigs can be modified for easier opera-
tion by applying the measurement and adjust-
ment techniques described in this article.

Finally, in case you want to read up on the
complete technical and theoretical side of the
subject, try the fourth edition of Reference
Data for Radio Engineers published by IT&T
and available from Radio Bookshop. Pages
236 to 246 contain the full details, and the
theory portion of this article was derived
mainly from information contained in these
pages.

Good luck—and happy bandpassing.

.. . K5]JKX

(Continued from page 28, October issue)
letter perfect every time, and second, the cir-
cuit may have worked for the author by a
fortunate layout of parts. Try to understand
the operation, see if it is logical, and grid dip
the rf coils. Merely because the author’s were
resonant doesn’t make yours resonant. Keep
trying and changing, and you’ll make it,

30. After the transmitter is built, the adjust-
ment (parasitic suppression, neutralization,
“bug” removal) separates the men from the boys.
31. Electrical ground and earth ground are
not always the same.

32. Cathodes of a grid driven final work best
when taken DIRECT to ground; measure that
tube current somewhere else.

33. Usually you get higher efficiency with sin-
gle band coils in the transmitter or receiver.
34. Lay your if strip, audio circuits, rf strip,
in physical straight lines on the chassis when-
ever possible.

35. Shield for TVI, but make it all removable.
and don’t leave the heat in.
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36. Ground all metal cabinets and fuse for
the rating of the gadget.

37. An antenna that is adjusted to resonance
in one location will probably not be resonant
to the same frequency in another location if
it depends on the earth as part of the opera-
tion.

38. A powdered iron core is frequency con-
scious, some go much higher than others in
frequency.

39. To wind rf, if, or antenna transformers for
maximum gain, they must be capacity aiding.
arranged so that plate connects to start of
primary and grid of next stage connects to
end of the secondary, both coils wound in the
same direction.

40. Just lay the leads in the solder termina-
tions, don’t twist them, and then do a good
job of soldering after all the leads are in.
Twisting merely makes them difficult to re-
move. The lead will break before the joint
breaks if you soldered it properly,

41. If in doubt about a published magazine
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article, write the author, he should know.

42. 99 per cent of all the technical problems
have already been hashed out by someone else.
Check the books and journals and know, then
argue it you can.
43. Know what is in your little black boxes,
don’t be just a knob-twister. There are too

many commercial operators on the bands now.
44, Try regulating the filaments in the re-
ceiver and exciter. Besides the B+ you'll be
surprised at the improvement, and it is easy
with solid state.

45. Daisies don’t tell.

.+ « WOIUR

A 4372mc Converte

using the Navy surpl

The rf to if converter chassis CEFN-46ADT
is a component of the Navy BP Radio Equip-
ment, which is an interrogator-responder for
military identification and is used as a com-
plement to the companion radar equipment
to identity the craft being interrogated. Al-
though the complete BP equipment consists

Us

CFN-46ADT

Leroy May W5AJ
0428 Hobart St.

Dallas 18, Texas
Photo credit: Jim Dungan KRLD-Dallas

of a transmitter, modulator and if to video
converter, the receiving rf to if converter is the
only section in which we are interested at this
time.
This unit consists of two radio-frequency
amplifier stages using type 2C40/446A tubes,
a converter stage using a type 2C40/446A
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Front panel view of CFN-46ADT unit built into a 432 mc

converter.

Plate tuning for 1st and 2nd rf stages and the antenna input is shown marked.

The old oscillator dial now becomes the tripler tuning dial. Xtal and first multiplier

adjustments may be adjusted thru holes in the panel,

The 14 mc if Amplifier stage is at lower right. In on left, out at right.
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tube, and a self-excited local oscillator using a
type 955 triode acorn tube. This last named

stage will have to give way to something more THE SWAN SW-240 THREE BAND
modern and stable, but the first three named S

stages will remain as is, more or less. To con-
tinue the description, the amplifier stages util-
ize a grounded grid circuit in which the input
is coupled to the cathode and the output
coupled to the plate circuit. The grid forms
an effective shield between the two circuits
(grounded-grid) and reduces feed-back to a
negligible value. To obtain uniform results, the
plate circuits are loaded somewhat heavier
than for optimum output. The input and out-
put circuits are matched to 50 ohm impe-
dances. Both the cathode circuits are pre-
tuned, and the plate circuits are tuned by
means of the slotted shafts marked “Ist rf”
and “2nd rf” on the front panel. Because of
the physical arrangement of the input and out- ‘

- CRAFTSMANSHIP, RELIABILITY,
~ UNEQUALLED PERFORMANCE

e

.....

put jacks, it is possible to jump any one of the
stages by merely changing the plugs. Illus-
tratively, the 1st rf amplifier can be jumped
by connecting (P602) (input to 2nd rf am-

plifier) to (J602). The second rf amplifier can |

be jumped by connecting (P603) (input to
converter stage) to (J603) (output of 1st rf
amplifier). It is quite interesting to jump
stages in this manner and see what happens to
the gain and S/N ratio of a signal. Also, other
experimental pre-amplifiers may be jumped in
to the rf line or directly to the mixer for com-
parison results.

These rf cavities are beautifully built, silver

plated, and are marvels of stability. No ten- |

dency towards regeneration or oscillation is
present and they will not drift in tuning over
long periods of time or with temperature
changes.

The converter stage (mixer) is also a 2C40/ |

446A grounded-grid type where both the in-
coming signal and the signal from the local
oscillator are fed into the cathode circuit. The
cathode of the mixer is pre-tuned similar to
the two rf stages.

The original oscillator stage is a self-excited
type Colpitts design in which the tuned circuit
is composed of invar open lines and makes use
of a type 955 acorn tube. Tuning is accom-

ask the ham who owns one

240 WATTS Peak-Envelope-Power SSB input.
200 watts CW input. 60 watts AM input.

6005 P.A. TUBE. This rugged, reliable tube is
one of the reasons why Swan Transceivers
consistently show more talk-power than others.

AUDIO RESPONSE. Flat within 3 db over the
entire speech range from 300 to 3300 cycles.
This is why Swan Transceivers are so well
known for their excellent, natural sounding
audio quality.

FREQUENCY RANGE: Full coverage of 20 and
40 meters: 13,990-14,380 kc; 6900-7340 kc.
80 meter coverage: 3640-4030 kec. (Full 80
meter coverage available with accessory kit.)

Swan Bandpass Filter: High frequency crystal
lattice, 3 kc bandwidth at 6 db down.
Sideband Suppression: 40 db. Carrier Suppres-
sion: 50 db.

Frequency Stability: Fully compensated for
wide variations in temperature, supply voit-
age, and mechanical shock or vibration.
Receiver Sensitivity: Better than 1 microvolt
for 10 db S/N ratio.

Break-In CW Operation. Auxiliary relay termi-
nals for linear amplifier control.

Total of 15 tubes. — All aluminum chassis
and cabinet construction,

5% in, high, 13 in. wide, 11 in. deep. —
Weight: 1134 Ibs.

ACCESSORIES
SW-117AC POWER SUPPLY......$ 95

plished by means of a pie-plate disc coupled | SW-12DC POWER SUPPLY....... $115

to the open end of the line. As before men- SIDEBAND SELECTOR KIT. .. $ 18
tioned, this stage will undergo some revisions

and will be made into the final push-pull tripler MOBILE MOUNTING KIT. ... .. $ 1350

of a crystal-oscillator-multiplier string by | - =
changing tube type and revamping the open | QY. .7 4 | fgssoﬁ
lines. More later on this subject. A counter on ELECTH&N!CE;:@ ﬁ_#-.r ngTLE‘E;’GUR
the front panel marked “RECV-OSC” indicates R iey rate o sl %Ay,

the relative position of the pie-plate capacitor
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ORIGINAL SCHEMATIC - CFN-48 ADT
FIGURE |

plate tuning the lines. This will be left as is,
and merely relabeled “MULTIPLIER.”
This CFN-46ADT converter was designed
to receive a fixed frequency of 493.5 mec, but
will tune down to 432 mec with no pain or
strain. Absolutely no alterations to the two rf
tanks and the mixer tank will be necessary
in our first set-up. Only the existing oscillator
stage will be modified and additional circuitry
in the way of a multiplier chain will be added.
How good will the converter be when com-
pleted? This can not be stated to any exact
degree, since precise measuring equipment is
not available at this station. As far as noise-
figure values are concerned, the type 2C40
tube was one of the early answers to the me-

- 2G5l
TROLEW

LE0S CONCENTRIC LINE

CIRCUNT

ORIGINAL

T Sment

Resonont Al (393 Me o
# & Turos W8 Tipned, :
3/8° Diomater -1 Long
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L80E PARALLEL RQO LINE

dium low UHF receiving problem and was
widely used in radar gear during WWIIL. No
doubt, later type UHF tubes such as the
6299, 7077, 7768 and, more recently, 8058s
are better suited (and much more expensive).
but the two rf stages of 2C40’s with their coax
cavity construction will do a reasonably good
job even today. At the end of this article, addi-
tional suggestions will be presented to up-
grade further, if desired, this CFN-46ADT
converter, but first we should complete our
modifications and get the unit receiving prop-
erly for preliminary on-the-air tests.

As far as sensitivity goes, this Navy unit as
used in the original BP equipment was rated
with a sensitivity of about 6 microvolts. This is

(A9 Y M Tra= GUS Osgllister - Trighed Bai

o~ Shialded Cons Contalning Coills

dnd Yaoriohls Condansers Ae -
sonoting A1 14 Mc

\F OUTPUT
b (14 Me)
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T I:Eh RFCy & Tung 81 Tioned, i
COmmt " Degrmprpr 00
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g el e
= 250V
e ] zgn ]
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| — Coanlal Cable [ Short Ax Posalble ]

MODIFIED SCHEMATIC -
FIGURE 2
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CFN-46 ADT |
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. . Electronic Vernier
Tumng gives you 20 to 1 tuning |
' ratio in your KWM-2,2A. | "
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, EVT is a stable, solid-state varactor tuning device that attaches to your PTO
without wiring changes in a matter of minutes. Precise, slow-rate tuning in the
TRANSCEIVE mode makes small frequency changes easy, especially when

“mobiling” in traffic. Tuning range is + 500 cycles from any setting of the
| PTO. EVT operation is controlled by a specially shaped potentiometer on the
front panel and is equipped with a push-pull “/IN- OUT” switch. Built-in Zener
regulator maintains the well-known stubihty of the Collins PTO. EVT may be

Two Models of EVT are available for any KWM-2/ 2A.

MODEL 354—for KWM-2, when equipped with WATERS
337-M2 or 340-PT Q-Multi plier/ Nntch Filter.
]f__qlrt KWM-2A, without WATERS Q-Multiplier/Notch
ilters.
The Model 354 mounts, without drilling front panel,
| coaxially with “ON-OFF-NB-CAL Switch.”
PRICE: $23.95
NOTES: 1) The Model 355 will NOT fit KWM-2A.
2) On KWM-2A only, it is not feasible to

mount BOTH EVT and Q-Multiplier/
| Notch Filter on front panel.

| used with any power supply for either fixed or mobile service.

MODEL 355—for KWM-2, without WATERS Q-Multi-

plier/ Notch Filters.
fnr KWM-2, when equipped with WATERS 340-A
Q- Multlpller! Notch Filter.
The Model 355 mounts on front panel above Band
Selector Swtich.
PRICE: $21.95

Both Model 354 and 355 EVT come complete with

all hardware, matching escutcheon plates, knobs
and WATERS “EZ DO" instruction and Installa-

tion Books.

For KWM-2(A): 340-A
No holes to drill.

$53.75 Q-MULTIPLIER NOTCH FILTERS I

Two models to fit all Collins
equipment. Model 337-S1A
is designed to exactly fit the |
7551: $39.95. The model |
340-A (no holes to drill)
fits the KWM-2,2A Collins:
$53.75. You'll bless the day
you added this

Collins.

We Also Manufacture The Following Products
' Which You Should Contemplafe :

For all Collins Rec.
For 755-1: 337-S1A

& Xcvrs. $39.95

to your

Hybrid Coupler Com-
pression Amplifier Phone
Patch ond Tape Re-
corder Patch

Coax Sw:tches NOW
availoble in four models

—SPDT, DPDT, SPeT,
[ ransfer,

WATERS MFG. e

NOVEMBER 1963

Dummy (no offense) Transistorized Dipper

Load Wattmeter

WAYLAND
MASS.
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Rear panel view of CFN-46ADT unit.

Power supply equpt. at left. The crystal-multiplier minibox is shown bolted to
46ADT chassis. OB2 regulator tube can be seen as well as crystal.

The tripler to 418 mc using the 2C51 tube is behind the mixer pot and can not be
seen.

The 1st and 2nd rf amplifier coax pots are from right to left, The input and outputs
of the pots are on standard coax UHF plugs and can be jumped as desired.

for a signal-plus-noise to noise ratio of 3 to 1.
and with an if bandwidth of 4 mc at 6 db
down from the output at the tuned frequency.
Since in our case, the converter will be work-
ing into a sharp communications tyvpe receiver,
rather than a broad radar type if system, we
should be able to beat this by quite a little bit.
Certainly it is sensitive to at least a half-micro-
volt or less by ham standards, but again preci-
sion measuring equipment is not available.
Generator leak-thru was present below the
half-microvolt range, which upset definite
measurements.

Availability of the unit? Actually, this is not
definitely known either. Most of the 432 me
workers around this area seem to possess one
of these units, or have had one at one time or
another. Quite a few were distributed in the
various MARS programs. They have been
seen in various junk-vards, some in excellent
condition—even new condition. However, very
few people seem to have put them to work.
It is hoped this description will be of some
help in this direction.

Modifications
As previously mentioned, the first and sec-

20

ond rf cavity stages are unchanged from the
original. It mav be necessary to adjust the
series dropping resistors R601, R602, R604
and R605 in the B plus plate line, according to
the supply being used to power the converter.
This will be discussed under “Operation.”

The rf cavity mixer stage V603 will require
a few changes. Actually, the coax cavity itself
remains unchanged but a few minor changes
undermeath this stage will be necessary. Con-
sult the original schematic and then compare
with the modified schematic. Included would
be the resistors R608 and R609 to adjust the
mixer plate voltage to the new recommended
operating value. A 2.5 mh rf choke is added in
the plate circuit and the 14 me if output is
fed to the added if amplifier stage through a
short coax cable.

Now for the oscillator stage. This 955 acorn
self-excited oscillator stage is changed into a
push-pull tripler with energy at 139.3 mc
being fed into the grids of a substituted 2C51
double triode push pull tube and tripling to
418 mc in its plate circuit. The 139.3 mc
energy will be generated by a separate tube
(6U8) enclosed in a small mini-box and fed
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to the 2C51 by a short link. Details on this
crystal-multiplier box shortly.

Back to the 2C51 tripler. The original invar
tuning lines as used with the 955 tube were
altered in this manner: Capacitor C617 is
eliminated and the end of the lines at this
point are joined by a loop of tinned wire,
thereby shorting the lines at this point. At the
tube end of the lines, the 2C51 tube is sub-
stituted without removing the original 955
socket. This is done by wiring a ceramic nine-
pin socket with stiff bus-wire as short as pos-
sible and soldering these short leads directly
on to the existing acorn socket—pins 4 and 5
of the new socket going to pins 2 and 3 of the
existing socket. The heaters of the new tube are
tied to the heater pins of the 955 tube. Like-
wise the cathode. The new added grid coil
of the 2C51 is resonated at 139.3 mc with a
small butterfly type capacitor and six turns of
tinmed wire. A two turn link couples the pre-
ceding crystal-multiplier chain to this 2C51
grid coil. The injection take-off point on the
tuned line is left as is and the original coupling
capacitor C43 is left in the circuit.

Crystal-oscillator-multiplier stage. Fig. 3
shows details of the 6U8 oscillator-tripler.
Since 14 mec is used as the if frequency, the
starting crystal is 46.444 mc. All the com-
ponents are contained in a mini-box 4.5 x 2 x
1.5 inches. The photograph will show this
box bolted on the side of the CEFN-46ADT
chassis. The 6US8 tube is bottled up inside this
box and the crystal is left on the outside. An
OB2 regulator may be seen. All components
are described under the schematic. Be sure
and use all the power lead filtering as shown
and you will experience smooth operation with
no spurious beats or birdies.

The 14 mc if Amplifier. Although not strict-
ly necessary, due to the ample rf pre-amplifi-
cation ahead of the triode mixer stage, it is
desirable nevertheless, to include a 14 mc if
amplifier to bring up the output of the mixer
so as to work into just about any type receiver.

A gain control is included in this stage to |

adjust the level to suit the receiver used. A

type 6CB6 pentode is used. The rather low if |

of 14 mc allows one to use a tube of this type
without excess noise being added to the cir-
cuit. The over-all noise figure of the converter
is determined way ahead of this stage and
unless regeneration is present in the 6CB6, its

added noise is considerably below the operat- |

ing level of the mixer and rt stages.

It can not be argued that 14 mc is the
optimum if for 432 mc operation. It probably
is not. 28 me. 50 me or perhaps even 144 mc

NOVEMBER 1963

DOW-KEY

DK-60 SERIES

7" COAXIAL
["RELAYS

W —

C i

234x335x1 s
Less than 9 ox.

4 VERSATILE MODELS, | g N, B0¢
AC or DC OPERATION | CONNECTORS

COIL RATINGS: 6, 12, 24, 28, 32, 48, 110 and 220
VDC @ 2 watts. 6, 12, 24, 110 and 220 V¥ AC @
6 VA, 50-60 cps. Special coil voltages available on
request. Coil terminals are solder connections feed-
through insulators.

r.f. RATINGS: | kw power rating to 500mc. 20 watt
power rating to 500 mc in DK60-G and DK60-G2C
in de-energized position. The DK&0-G and DK-60-
G2C have a special isolation connector in the de-
energized position to reduce crosstalk to a minimum.

AUXILIARY CONTACTS: Form 2C (DPDT) on
DK40-2C and DK60-G2C, Bifurcated contacts rated
at 5 amperes at |10 Y AC non-inductive.

VSWR: Less than 1.15:1 from 0 to 500 mc (50 ohm
load). 72 olim relays available.

ISOLATION: Greater than 60 db @ 10 mc in
DK&0 and DK60-2C Greater than 100 db from 0 to
500 mc in DK60-G and DK60-G2C when in the en-
ergized position.

OPERATING TIME: Less than 30 milliseconds from
application of coil voltage; less than I5 milliseconds
between contacts.

DK&0 ... $12.45

Standard Relays with DK60-G _.....$13.70
UHF Connectors include: DK&0-2C . .. $14.35
DK60-G2C ... . $15.65

NEW DK2-60B

TRANSFER

SWITCH

Designead ro meet switching needs when using
transceiver as exciter to drive any linear ampli-
fier.

Performs necessary switching to either transmit
directly with fransceiver or to transmit with

Distri~  jransceiver amplifier combination.

i_"'”a“ SPECIFICATIONS: Freq. range 0 to 500 mc. to
in U.S. | kw; VSWR 1.15:1; Isolation 30 db at 500 mc,
and 50 db at 30 mc; Insertion loss 0.03 db at 30 mc;
Cinada Available in all std. AC and DC voltages. Con-

nectors: UHF std., type N, BNC, TNC and C
available,

DK2-60B with UHF Connectors. .. . $19.00

DOW-KEY COMPANY

Thief River Falls, Minnesota
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Ll -14 Turns #24 Enameled, Closewound On I/4" Diometer iron Slug Form.

L2 -6 Turns #24 Enomeled, I/2 Long, Same Type Form As L |

L3 -2 Turns On Cold End Of L 2.

FIGURE 3

could be shown to be better on paper. How-
ever, other problems can be present, such as
undesirable feed-thru from strong local 50 or
144 mc stations. This can be difficult to elim-
inate, especially if the 432 mec converter is fed
into another high sensitivity 50 mc or 144 mc
station converter, thence into the station re-
ceiver. The terrific gain an dthe various beats
from the conversion oscillators may well nul-
lify the higher if advantages. It also ties up
the 50 or 144 mec station converter at the same
time. With the 432 mc band rather uncrowded
(to say the least) at this stage of the game,
the lower 14 mc frequency was found to be
cleaner and less troublesome by far. Actually
there are no spurious beats or birdies in this
receiving set up and no if feed-thru if the sta-
tion receiver is reasonably tight in the antenna
input section. If it is not tight, it would be
wise to take time out and see if the feed-thru
can be further eliminated either by shielding
and/or filtering of power leads, etc.

Operation

A power supply capable of delivering 250
volts de at 60 ma and 6.3vac at 3.5a will be
necessary to power the converter. The instruc-
tion book on the 46ADT specifies a voltage

22

of 180v at the plates ot the two rf stages
(V601-V602) and 160 volts at the plate of
the mixer tube V603. After operating at these
voltages for some time, we found that we
could reduce this value to about 75 volts on
each tube of the 2C40’s without actually dam-
aging the S/N ratio to any detectable extent.
As a matter of fact, it appeared to actually
help reduce the inherent noise of the unit,
while the signal remained intact—and this is
recommended to you to try. This is easy to do
by bridging R601, R602, R604, R605, R60S
and R609 with appropriate values of resistors
for a trial. With the new voltages on the
plates, the current drain will drop to about
4 or 5 ma per tube. Also for long life on the
2C4V’s it is perssible to reduce the heaters
to 5.8v from 6.3v. Just add enough resistance
wire from an old rheostat to the line feeding
the 2C40 heaters. Tubes have been in use for
two years without replacement under these
conditions.

Tune up. Lacking expensive lab type equip-
ment, the preferred method of tune-up for the
average ham will be an out of town weak
432 mec signal. The run of the mill signal gen-
erator route will get vou in the ballpark but
the final tuning should be done with the dis-
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YOU SAW THIS TRI-EX TOWER ON THE COVER
OF THE SEPTEMBER ISSUE OF 73 MAGAZINE

TRI-EX designs and manufactures a complete sive but dependable tower or a large rugged,
line of towers. There is a TRI-EX Tower de- motor raised and rotated tower, or some-
signed to fit your particular antenna load thing in between, TRI-EX is your best buy.
requirements. TRI-EX Towers come in many  Write for information about TRI-EX Towers.
sizes with or without a long list of accessor- There is one designed to meet your
ies. Whether you need a simple, inexpen- requirements. =
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tant weak signal. Do not use a strong in-town
signal unless your antenna can null the response
to a very low value. The best S/N ratio is
found with a very weak signal. Tune each
cathode and plate control (two on front panel
and three on the rear side of the cavities)
until the very best S/N ratio is obtained. You
will find that these adjustments will stay put
month after month and the unit will be very
stable in every way. The selectivity of the coax
cavity rf circuits will require retuning after
excursions of a few hundred kc’s but this is an
advantage rather than a disadvantage under
present conditions,

Further Suggestions

A word was said at the start of this article
regarding the evaluation of the 2C40 tube in
terms of later tvpe tubes such as the 7077,
6299, 7768, 8058 and others. It is true the
newer tubes will undoubtedly produce a lower
noise figure, but the availability of all but the
8058’s is rather limited to the general UHF
man. The 8058 shows great promise at $13.25
and it is hoped the price of this tube will be
turther reduced by RCA.

To upgrade further this CPN-46ADT, the
use of the W.E. 416B tube is recommended.
This tube is still available in scrounge circles
and remains a first rate tube at 432 me. Under
full ratings with air blowing on the seals, it is
entirely possible to obtain noise figures in the
order of 4 to 5 db. However, the life expect-
ancy may not be quite as good as the amateur
would like. Operated with lowered plate and
heater voltages and less air, the life can be
made long, and the operation is still quite
good under such conditions—the N/F prob-
ably being of the order of 6-7 db. Might even
be a bit better with some tubes.

The 416B is also peculiarly adapted to
readily fit into the coax cathode cavity tank
circuits of such a converter as this, and with
reasonable modifications will definitely help
vour over-all 432 mec receiving capability.

Such modifications have been made on the
2 rf stages of the 46ADT at this station and
were well worth the effort. This will be the
subject of another article, and after you get
the converter working with the original
2C40's, the undertaking of such a project is
again recommended for your consideration.

As this article is being written in May 1963,
the tube tvpe 8058 is being given tests in this
converter. W5QOA, who helped with the
original modification using the 2C40’s, has
come up with a very nice adapter which will
allow the 8058’s to be plugged into the 46ADT
in place of the now existing 416B’s. Prelimi-
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nary work with these new tubes seem to point
to excellent results—although not enough ex-
perience with on the air comparisons between
the 416B and the 8058 is available at this
writing. It appears definite, however, that it is
going to be a rather close race, from a prac-
tical point of view.

After this, the parametric technique will of
course be the ultimate answer at 432 mec, but
it may be pointed out that the above converter
still will make an excellent unit for the para-
metric pre-amplifier to work into—since it is
wise to provide the best vou possibly can in
the way of a converter before vou tie on the
parametric device, . . . WBAJC

A Pertect Match

Doris Viney VE3DGYV
Box 424
Kenora, Ont., Canada

So, you are going to marry an Amateur, and
live happily ever after. All your friends and
relations figure it's a perfect match (matri-
monial wise, that is). Even Dad was won over
when he heard that Bob was electronically
minded enough to pass a code and theory
exam, and obtain an amateur licence. “That’s
the type of fellow who would go far in this
age of Telstar,” Dad prophesied. Yes, I will
agree, Bob would go far—but not quite the
way Father predicted. Every ham goes far into
the night, chasing those elusive dx stations:
and far from home on field day, totally oblivi-
ous to any suggestions to the contrary his
xyl might be making,

So, right from the start, if you want this
match to get off on the right footing—and be
equipoised, shall we say— first things must
come first. And that means hamming has top
priority, about 99.9%, to be explicit. Such
ordinary things as meals, bedtimes, dentist
appointments, meetings, company, holidays,
etc. come under the .1% heading.

Never expect your ham husband to come at
the first call for meals—or the second—or the
third. Experience has taught, in the worst ham
cases, to give the first call to dinner at the
precise moment the roast is taken from the
freezer. Then, once every hour, on the hour.
as the dinner progresses—another call is given.
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By the time the roast is done to perfection, the
Yorkshire puddings have popped,
cottee is perking merrily, he will have a slight
twinge of conscience at holding dinner up so

long, and dash to the table on the double. |
This arrangement has kept peace in many |

ham homes every Sunday—no more frustrated
wives, or dried-out Sunday dinners. Just one
precaution here, though. Better keep some
TV dinners on hand just in case all bands are
dead when the sun spots are in their worst
cycle.

And, while you are blithely shopping for
your beautiful trousseau—a word of advice

here. Buy plenty of outdoor clothing for every |

kind of inclement weather. That may seem
odd, but that is just what you will be needing.
Statistics show more antennas are broken, re-
built, strung up. experimented with, shortened,
lengthened, soldered, swr eliminated against,

etc., in weather best suited to a good book, an |

old armchair, and crackling logs in an open
fireplace.

[f there is a night school handy, quickly
enroll in one of their classes that will give you
a smattering of basic electronics, basic elec-
tricity, and basic engineering. You will need
to know the names of the parts in the basic
amateur receiver and transmitter—what each
does and does not do.

A few practical lessons on working with a
screwdriver, soldering iron, drill, chassis
punch, etc., are excellent insurance against
blisters, burns. and general frustration. Time
will come when you are automatically expected
to cope with such foreign aids as these. And
remember, 4-40’s and 6-32's just do not mix.

(Turn to page 104)
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MAXIMUM

SELECUIVINTY

for the
Drake

2A ond 28
Receiver

LIKE MAGIC THE DRAKE BECOMES A
TRULY SUPERLATIVE SSB RECEIVER.

Butier 1, Missourl Ph. ORchard 8-3127

11240 West Olympic Blvd.
Ph. GRanlte 7-6701

Anahelm, Calif.

Los Angeles 64
©31 No. Euclid Ave.,

25



Yes, the long awaited VENUS 6 SSB TRANSCEIVER is now being delivered to your distributors. Here's a brand new

high quality compact attractively styled SSB RECEIVER and TRANSMITTER that puts you on 50 MC single sideband
without all the fuss, bother and expense associated with adapting Inw‘ frequency SSB exciters, relays and linear
amplifiers. Its 20 tubes and 4 semiconductors provide performance equivalent to 35 tubes.

ELECTRICAL SPECIFICATIONS

TRANSMIT: Frequency—Any preselected 500 KC segment between 49.7 and 52 MC (50.0 to 50.5 supplied unless
otherwise specified). Power Ratings—85 watts P.E.P. input—all modes (AM, SSB, and CW). SSB Performance—
(OMC Crystal lattice filter—Unwanted sideband down more than 40 db. Carrier suppression greater than 50 db.

Distortion products down more than 30 db at full ratings. Frequency Stability—less than 1 KC warmup drift after
first five minutes. Less than 100 cycle/hour drift after 30 min. warmup.

RECEIVE: Frequency Range—Same as Transmit. Frequency Stability—same as Transmit. Sensitivity—Less than
25 UV for 10 db s/n. Selectivity—2.8 KC at 6 db, less than 6 KC at 50 db. Overload Characteristics—Less than
2% cross modulation results from any two signals separated by more than 20 KC if stronger signal is less than
5 MV across 50 ohm input. Spurious Responses—images and |F leak through down more than 75 db between
49.8 and 51 MC. AVC Characteristics—less than 6 db change in AF output for input change from 2.5 UV to 1 MV
(52 db). Fast attacks, panel selectable release time. AF Power OQutput—more than 2 watts, 3.2 ohms. Power

Requirements—met by the Clegg Model 416A, 115 Volts AC, 60 cps input power supply as well as by many com-
mercially available power supply packages.

PHYSICAL DIMENSIONS: 15” W by 77 H by 10%2"” D. Net wgt., approximately 18 Ibs.
VENUS 6 TRANSCEIVER—Amateur Net Price ... .. . . B e e ik g e v oA
115 V. A.C. 60 CPS Power Supply—Amateur Net Price

See your Distributor or write for information.

I._A BORATOR l ES RT. 53, MT. TABOR, N. J.

r & 1& Division of Squires-Sanders, Inc. TELEPHONE 627-6800
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Clegg Laboratories, well known for high-performance VHF equipment — the Zeus
transmitter, Interceptor receiver, Thor 6 and 99%e¢r 6 meter transceivers — has
recently become a division of Squires-Sanders, Inc. Amateurs interested in VHF
will find that this means a vastly better Clegg — as the result of excellent techni-
cal support and financial backing, plus association with a company whose entire
interests center upon superior amateur communications equipment.

Squires-Sanders recent technical innovations, which have resulted in a truly
remarkable line of HF amateur equipment, give this announcement even greater
significance to the amateur fraternity. The combined product lines will thus
include equipment of the highest quality for both VHF and HF — produced by a
company whose principals have both a strong professional and technical back-
ground and a deep interest in amateur radio.

D. F. SANDERS, President

A founder and president of Stavid Engineering, Inc. and subsequently presi-
dent of Lockheed Electronics Company. Squires-Sanders Directors include
ALDEN R. LOOSLI, General Manager, Fibres Division, American Cyanamid;
RANDOLPH B. MARSTON, Associate of Laurance S. Rockefeller; and JAMES
W. WALKER, Vice President of Brady Security and Realty Corp.

WILLIAM K. SQUIRES, W2PUL, Vice President

Former Chief Scientist for Lockheed Electronics Company and previously
with the Rand Corporation, president of Telemeter Magnetics (now a division
of Ampex), and supervisor of advanced development for the Radio and
Television Division of Sylvania Electric Products.

EDWARD T. CLEGG, W2LOY, Clegg Laboratories Division

A founder and president of Clegg Laboratories since 1951. Formerly vice
president of Transistor Devices, Inc., of which Clegg Laboratories was a
division. Responsible for many original developments in VHF communications
equipment, including all Clegg amateur products. Extensive prior background
in military communications and countermeasures.

SS-1-R is the designation for the first Squires-Sanders product — a 3.5 to 30 MC,
amateur band, AM/SSB/CW receiver having performance characteristics superior
to previously available equipment. The SS-1-R will feature unparalleled freedom
from overload and cross modulation™ plus excellent sensitivity, selectivity and
image rejection. Digital read-out of frequency, automatic all-band calibration
with WWYV and a motor driven tuning mechanism are just some of the unusual
refinements. A pre-IF noise silencer accessory that literally eliminates the majority
of impulse noise will complement the receiver.

The SS-1-R and the Silencer are already “on the air” in field testing. They will
be available at your favorite dealer soon.

#See “A New Approach to Receiver Front End Design™, W, K. Squires, QST, September 1963

Squires - Sanders, Inc.

475 WATCHUNG AVENUE, WATCHUNG, N. J.

NOVEMBER 1963
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Mitchel Katz W2KPE
147-11 76th Avenue
Flushing 67, New York

EASIER
LIVING
WITH

SWR / PWR
METERS

Every so often in the various radio publica-
tions there appears an article about an SWR
meter or an rf power meter. Such an article
did appear in a recent issue of 73 Magazine.
In practically all of these projects the use of a
meter having a 0-1 scale is prescribed. The
meter itself may have a 0-1 milliampere or
perhaps a 0-100 microampere movement.

For the purpose of checking SWR a cali-
brated graph may be included with the article.
More often, however, even this time saver is
omitted and it becomes necessary to resort to
mathematical computation in order to arrive at
the answer. The usual formula that is included
is: VSWR= F+R divided by F—R, where F
is the forward meter reading (usually full
scale) and R is the reflected power reading on
the meter scale. More about this later. As an
assist to those using SWR meters, an SWR/
PWR meter scale is being featured with this
article in order to eliminate the annoying
math. If this scale is cut out and handled with
care it may be pasted to the back of the orig-
inal meter scale to facilitate making measure-
ments. Although this scale has been made up
for a Weston model 506 meter, it should work
with meters of other manufacturers as well.
Using this scale it would no longer be neces-
sary to use a 0-1 milliampere or 0-100 micro-
ampere meter. Almost any meter having sufh-
cient sensitivity to give a full scale Forward
reading with your transmitter could be used.

Now about the scales. First the meter arc
itself is broken down into 10 heavy markers.
This would represent a basic scale of 0-100
with each of the heavy lines indicating 10,
Between each of these lines there is another
line representing 5. Above the arc we find the
POWER calibration indicating from 0-100. If
yvour directional coupler is of the wattmeter
type such as used by Collins, you can calibrate
full scale of the meter to indicate either 100
or 1000 watts. This being the case, you would
be able to read any change in transmitted
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power directly from the meter. Any of the
usual methods could be used to calibrate your
unit, such as an rf ammeter in series with a
dummy load, or perhaps a calibrated VI'VM
with an rf probe across the dummy. If vour
directional coupler is of the type used to
measure VSWR such as the Heath, Johnson
etc., then yvou would merely adjust the sensi-
tivity control for full scale meter deflection in
the forward mode, and this would be vour
forward reference level only. The calibration
of the power scale follows the “square law”
principle. If for a given power the meter is
adjusted to read full scale or 100, it would be
necessary to reduce the power to twenty-five
percent of this value for the meter to drop to
half scale. This is what is meant by the “square
law.” There are some meters on the market
that feature a linear % Reflected Power scale.
Actually these meters merely indicate the per-
cent of the full meter deflection and not the
true percentage of the reflected power.

Below the arc is the SWR scale. A reflected
power of 4% would also be an SWR of 1.5:1.
If the reflected power is 11% of the forward
power then the SWR is 2:1 and a reflected
power of 25% would represent an SWR of 3:1.
As standing wave ratios above 3:1 represent
excessive losses, they were not included on the
meter scale.

In drawing up the scale some liberties were
taken in the interest of simplification. At the
low end of the power calibration there will be
a small error, but the accuracy increases rapidly
as we approach full scale.!

If you are trying to measure standing wave
ratios greater than 3:1, or want a reading be-
tween those on the meter scale, then it would
be necessary for you to resort to math to get
your answer. Earlier in the article the formula
was given as: VSWR= F+R divided by F—R.
Now let us try an example using this formula.
First tune up the transmitter into its dummy
load or into the antenna itself. With the di-
rectional coupler switched to indicate forward
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power we adjust the sensitivity control for
full scale on the meter. Call this 100. Now
throw the switch to indicate Reflected power.
Suppose in this mode the meter reads to the
second heavyv line, which would represent 20.
Using the VSWR formula we get 100420
divided by 100—20 or 120/80. This gives us
our answer of 1.5 or 1.5:1 SWR. This particu-
lar value, however, would not require calcula-
tion as it is indicated directly on the meter
scalel SWR can also be calculated directly on
a power basis if you are using a calibrated
wattmeter type of coupler. For this method
our formula becomes: SWR using power in
watts = /F/R + 1 divided by /F/R — 1. As
an example of this method suppose our forward
power is 100 watts and our reflected power is
25 watts. Using the power formula just pre-
sented we get 1+V100/25 divided by
1—V 100/25. This answer comes out to 3 for
an SWR of 3:1. Either method can be used
equally as well, although the previous method
using meter scale calibration markings might
be easier to handle.

[t is hoped that the published meter scale
along with this article will help make life
easier for those that cared to read.

W2KPE

Institute Museum
If you have any ham gear circa the mid
or early thirties please make arrangements

so it won't be junked when you leave us.

We'd sure like to have it for display in the

museum here with yvour QSL on it.

FOREIGN SUBSCRIPTIONS

The foreign subscription rate to 73 is $4.00 U. S. per
vear, however we will accept cash or checks in foreign
funds at the following rates: |

Canada $3.75 Germany 16 DM
Mexico $44 Hong Kong $23

Austria 115 sh Italy 2500 Lx
Australia 36/ Netherlands 14.50 F1
Belgium 200 BF Norway 29 NKr
Denmark 27.60 DKr Portugal 1150 Es |
England 28/6 Spain 200 Ptas
Finland 14.2 FM Sweden 20.80 SKr |
France 20 NF Switzerland 17.50 SFr
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3415 West

POSTPAID!

ALL BAND
VERTICAL

_WRLY
WVG MARK II

New low cost vertical an-
tenna which can be tuned to
any amateur band 10-—-8B0
meters by simple adjustment
of feed point on matching
base inductor. Efficient
radiator on 10, 15, 20, 40, 75
and B0 meters. Designed to
be fed with 52 ochm coaxial

~able,

Conveniently used when in-
stalled on a short 1-5/8"1
mast driven into the ground.
Simple additional grounding
wire completes the instal-
lation. Roof top or tower in-
stallation. Single band oper-
ation ideal for installations
of this type. Amazing ef-
ficiency for DX or local con-
tacts. Installed in minutes
tnd can be used as a port-
able antenna,

Mechanical Specifications:
Overall height — 18' As-
sembled (5' Knocked down)
Tubing diameter — 1%4'' to
7/16''. Maximum Wind Un-
guyed Survival — 30 MPH.
Matching Inductor — Air
Wound Coil 3%’ dia. Maunt-
ing bracket designed -
5/8'"" mast. Steel parts irri-
dite treated to Mils Specs.
Base Insulator material —
Fiberglas impregnated sty-

rene.
Electrical Specifications:
Multi-band operation — 10-
B0 meters. Manual tap on
matching inductor. Feed
peint impedance — 52 ohms
(unbalanced). Maximum power
— 1000 watts AM or CW-2KW
PEP. Omni-directional. Verti-
cally Polarized.

WORLD RADIO :
LABORATORIES !

[0 Check enclosed. [] Ship
one WVG MK, II @ $15.95
Postpaid.

T
Wt T
_-T-... ——

Call

Address
- 13- A

Cit Yo

W b s

L

Broadway, Council Bluffs, lowa
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END MATCHING PROBLEMS NOW!

LM-6N2 LINE MATCHER
The LM-6N2 line matcher combines the
FLM-2 and FLM-6 tuners and offers the
same features. In addition to the above,
an efficient VHF type SWR bridge is in-
corporated in the LM-6N2 for constant
monitoring of line matching.

The LM-6N2 is bandswitching and cov-
ers both the 6 and 2 meter bands.
Can be used with any 2 transmitters,
single transceiver, 2 separate antennas
or single feedline 2 band antenna.

Specifications

LM-6N2 LINE MATCHER

49-56 mec. 143-149 me.

Sizes: 758 x 6% x 7 inches

0-500 W Rating Shipping Weight 8
Ibs.

Color: Gray and Off White

Price: $59.75 Amateur Net

I.0.B. Ellsworth, Michigan or
through distributor

LM-6N2-B

Same as LM-6N2 but less SWR Bridge.
Shipping Weight 8 lbs.
Amateur Net $39.75

FLM-2
FLM-6

SAME AS LM-6N2 BUT FOR SINGLE
BAND USE (LESS SWR BRIDGE)
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SPECIFICATIONS —

P. O. BOX 126

Other Quality
Products By Comaire

CF-22 (220 mec. cavity filter)
CF-43 (432 mc. cavity filter)
VHFER (monthly magazine)
T-6 (50 mc. trap for TV set)
T-2 (144 mc. trap for TVY set)

COMING SOON!!

Basic 50 mc. SSB Generator
Basic 144 mc. SSB Generator
6 & 2 Meter YFO

6 & 2 Meter Adapticeiver

(Low noise 6 & 2 meter front end
(Tuneable) for use ot fixed LF. of
14 mec.)

WATCH FOR OUR ADS!!

For the best in TVI Filters, Order your Comaire CF-2 or CF-6 TODAY!

CF-2e——CF-6
$15-75—%19.75

The CF-2 TVI Filter is a resonant cavity, bandpass filter which
surpasses the low pass type filter in harmonic reduction. The CF-2
attennates all energies above and below the 2 meter band by 40 DB
or more. Insertion loss in minimal and less than 1 DB. The CF-2 is
an extremely high "“Q" device with silver plated inner line. (Tuneable
from 143-149 mc.) The CF-6 is the same as the CF-2 but for 49-55
mc. range.

FLM-6 49- 55 mc.
FLM-2 143-149 mc.
0-500 W Rating Shipping Weight 5 lbs.
Size: 4 x 4% x 5 inches
Color: Gray and Off White
Price: $19.75 Amateur Net
F.0.B. Ellsworth, Michigan or through dis-
tributor

| OMRIRE =

[ LECTRONICS
ELLSWORTH, MICHIGAN
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VHF MATCHBOX

* GREATER SIGNAL ° LESS TVI °* COMPACT
* LOWER SWR °* MORE DX °* BETTER MATCH

ATCHER

ELIMINATE THE NEED FOR INEFFICIENT COAXIAL BALUN TRANSFORMERS!

TAKE ADVANTAGE OF LOW LOSS OPEN WIRE OR 300 ohm FEEDLINE TO THE ANTENNA! COMAIRE TUNERS WILL CONVERT
ANY UNBALANCED 50-75 ohm TRANSMITTER OUTPUT TO BALANCED FEEDLINE FROM 200-450 ohms. A 1:1 STANDING WAVE
RATIO CAN BE MAINTAINED BETWEEN TRANSMITTER AND LINE, REGARDLESS OF ICE, RAIN AND HIGH HUMIDITY EFFECTS

ON THE ANTENNA AND LINE.

MAXIMUM POWER TRANSFER FROM TRANSMITTER TO LINE RZGARDLESS OF ANTENNA MISMATCH! MORE SIGNAL! ELIMI-
NATE REACTANCE, WHICH CAUSES LOSSES, IMPROPER P.A. TUNING, AUDIO PROBLEMS, ETC.

AT LEAS"I' 30 D B OF HARMONIC ATTENUATION THROUGH USE OF HIGH “Q" SILVER PLATED TUNER COILS, THUS REDUC-
ING TV!!

ALSO AVAILABLE—1KW VHF matchbox similar to LM-6N2 but will handle 1000 watts AM, SSB, and CW. Write for com-
plete information.

/ OMF/FPE HOME OF VHF PROGRESS
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All Band

Floyd O'Kelly W5VOH
418 E. Hickory Ave.
Midland, Tex.

and
T. O. Wallis WASDEL
2602 Sentinel
Midland, Tex.

Conical Antenna

Would you like to get away from vyour
“antenna farm~ with a separate antenna for
each band, and operate on all frequencies from
80 meters through 10 meters with one an-
tenna that will load flat with a 1:1 SWR all
the way across each band?

The accompanying diagrams depict such an
antenna. Dubbed the “All-Band Conical,” and
derived from the driven elements of a broad-
banded television conical antenna, this antenna
will allow operation on all amateur bands from
80 through 10 meters with maximum trans-
mitter efficiency and vastly improved receiver
reception.

The antenna system consists of two hori-
zontal vees, back to back, center-fed with
450-ohm open-wire feed line, tied to an anten-
na coupler of the Johnson Matchbox type.
Vertical arrangement may be either of the
Hat-top type, inverted-vee design, or just about
any other configuration to fit your individual
requirements, so long as it remains balanced
on each side. The horizontal vees, with a 20°
to 30° angle between each leg, cause the an-
tenna to have very broad tuning characteristics,
thus permitting large frequency excursions up
or down the band from the resonant tuning
point with resultant low increases in SWR.

All-band operation is accomplished by use
of a Johnson Matchbox or similar parallel-feed
antenma coupler. This provides a method of
tuning the feed line to whichever band is de-
sired and converting your unbalanced trans-
mitter output to the balanced input of the
conical feed system.

Maximum transmitter efficiency results with
such a system because the matching coupler
will present a near perfect resistive load to the
transmitter on all bands. Problems of transmit-
ter heating due to absorption of reflected
power are eliminated; if you are troubled with
your transmitter making like a “hotbox” with
high SWR, this is the way to cool it off!
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This antenna has been loaded from the low
end of 80 meters through the high end of 10
meters with exceptionally good results through-
out. The authors, operating a Viking II on
AM and a Tri-Band Swan (home-brew con-
version; both sidebands, too!) can load up on
any band with a 1:1 SWR and can then move
as much as 50 ke in frequency without affect-
ing the SWR and transmitter loading enough
to necessitate a change in any adjustments.

When transmitting on a coax-fed dipole or
inverted vee cut for the center frequency of
any single band, it is noted that movement up
or down frequency from the antenna’s resonant
point introduces either inductive or capacita-
tive reactance, with corresponding increase or
decrease in plate current loading, and a rise in
SWR. If a large frequency move is made, the
final must be re-dipped, and sometimes more
or less capacitance must be introduced or re-
moved in the final tank loading circuit in order
to maintain the required power level.

Not so, however, with the conical antenna;
after loading the transmitter on any band and
adjustment of the antenna coupler for a 1:1
SWR, movement to any other frequency with-
in the band necessitates only minor antenna
tuner adjustments to return to a 1:1 SWR at
the new frequency. When this adjustment has
been made, the transmitter again sees the same
resistive load as previously, and transmitter
loading will remain at the same point as before
moving in frequency; only slight final tuning
or re-dipping is required. This is indeed a
bonus factor for those amateurs operating one
of the fixed impedance output transmitters.

The development of the conical antenna re-
sulted from the search for a broad-band radia-
tor which would present a minimum physical
mismatch to the feed line. The conical antenna
arrangement approaches the ideal configuration
to reduce this physical mismatch. The trans-
mission line and antenna surfaces are smoothly
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tapered so the transmitted wave energy actu-
ally sees a metallic funnel. As the energy
travels up the feed line, it will be smoothly
squeezed out into the antenna while encoun-
tering a minimum change in direction of flow.
Large-diameter antennas are very desirable in
amateur operations, because they present very
broad-banded characteristics, but a large-di-
ameter transmission line (to avoid the unde-
sirable physical mismatch) is not very practi-
cal. Thus a really thick antenna may prove to
be less desirable than moderately thick ones
unless some method of special shaping is em-
ployed to smoothly increase the cross-section
of the practical transmission line to match that
of the large-diameter antenna. The conical an-
tenna herein described provides a method of
making such a transition, and greatly reduces
stray capacitance from such a mismatch at the
antenna feed-point.

In addition, the progressive increase in cross-
section from the center feed-point to the outer
ends of the antenna tends to keep the surge
impedance constant at each successive section
of the antenna. A constant cross-section an-
tenna such as the center-fed dipole or the
inverted Vee exhibits successively higher surge
impedance from the center feed-point to a
point near the ends, where the surge imped-
ance suddenly falls to a very low value.

Variations in the all band conical antenna’s
design are limited only by the number of in-
dividual ideas. The angles associated with the
conical and the number of elements employed,
from two to a solid conductor, or cone, have
an infinite number of combinations, each with
a small change in operating characteristics. The
antennas of this design constructed thus far
locally have consisted of only two legs or
elements on each side of center. This is only
the outline of a true conical, but the addition
of two more elements or legs on each side
would only reduce the Z/R ratio by less than
1/3 of the ratio of the two-element conical.
The two-element conical reduces the Z/R ratio
by more than % of the ratio of a single-wire
doublet. The optimum ratio of Z/R is, of
course, one to one. If the Z/R ratio of various
antennas is examined, its importance will be
realized.

Most single-wire inverted Vees have an angle
of inclination from the horizontal ranging from
20° to about 45°. The Z/R ratio will be from
14:1 to 19:1, depending on the size of the
wire conductor. The two-element double-vee
conical can be constructed with any cone
angle from 1° to 90°; the normal angle will
be from 10° to 60°, with the optimum cone
angle being around 30°. The Z/R ratio at this
angle will be about 8%:1. With four elements

Fig. A—The installation at W5VOH. The spreaders are made of one inch conduit
with a one inch dowel driven inside the conduit and protruding a foot on each end.
A pulley on the mast makes it possible to raise and lower the spreaders. Both

masts are of the TV telescoping variety.
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forming each cone on each side of the center
feed-point and the same optimum cone angle
of 30°, the Z/R ratio is only reduced to about
6%:1. It is important to note that when Z/R is
at a minimum, the ratio of R, to R,;, is also
at a minimum.

Another factor to note is the load resistance,
which varies with the cone angle. As the cone
angle is increased, the impedance of the an-
tenna decreases. Again the optimum cone angle
is about 30°; at this point the center feed-point
impedance is about 350 to 450 ohms. This
impedance is also related to height above elec-
trical ground; you should strive to elevate
the center feed-point a quarter-wave or more
above electrical ground at the lowest operating
frequency.

Still another aspect of the conical which will
be appreciated by those who are limited in
space in which to erect an amateur antenna is
the fact that as the cone angle is increased,
the electrical antenna length is increased. At
the recommended cone angle of 30°, the
electrical length will be approximately 75% of
the calculated length required for a single wire.
Ninety feet will resonate at 3900 kes. How-
ever, it is recommended that an overall length
of 105 feet be utilized if at all practicable from
an erection standpoint.

Additional efficiency is obtained by use of
450-ohm open-wire feed line and the method

Fig. B—The installation at WASDEL. Refer to article for descritption of insulator

of feeding the antenna. RG-38/V coax, in
popular usage for center-feeding inverted vees
and half-wave dipoles, has an attenuation
factor of approximately 2 db per 100 feet at
30 mecs, and the attenuation factor for RG-8/V
is around 1 db per 100 feet. However, the at-
tenuation factor of 450-ohm open-wire line is
only 0.15 db per 100 feet at the amateur fre-
quency mentioned. When it is considered that
a doubling of transmitter power will result in
only a 3 db signal increase, it can readily be
seen that use of open-wire feed line as com-
pared to use of coax results in quite a gain.
Added efficiency will also be noted at the
receiver when this antenna is used as a receiv-
ing antenna. Consider a center-fed half-wave
dipole, fed with coax transmission line, and
cut for the center of the 40 meter phone band.
The center conductor of the coax is connected
to only one-half of the antenna, with the other
half acting as a grounded counterpoise, so any
signal to the receiver is obtained by the E.M.F.
generated in 32°3” of antenna. (The coax
won't pick up any signal, either; it’s shielded.)
The conical antenna will provide around 300
to 400 feet of receiver antenna wire for genera-
tion of an E.M.F. at the receiver’s terminals.
depending on the length of the open-wire fteed
line (it is a part of the antenna and picks up
signals also). Thus there is more wire available
in the antenna for receiving and the signal

Fic.B
—— J

delta constructed at the center. The inside angle of the two sides should be larger

than ninety degrees.
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heard will be stronger.

Still a further advantage to this antenna will
be realized by use of the antenna coupler.
Since the antenna coupler’s use results in the
addition of another tuned circuit, further and
better elimination and suppression of har-
monics is obtained. And, if this is not enough,
the system lends itselt well to insertion of a
low-pass filter in the transmission line between
the transmitter and the antenna coupler for
further reduction of harmonics above 30 mc if
desired (TVI yvou know).

The directivity pattern, if any, of this an-
tenna has not been determined by the authors.
No doubt, it does possess major and minor
lobes which probably shift with band changes.
but it is thought that very little difference in
signal strength exists between the major and
minor lobes. The authors have worked with
full-circle coverage on all bands with very
little attenuation in signal strength reports from
any direction. It should not be any more di-
rective than the ordinary garden variety of
center-fed dipole or inverted Vee, and, when
the band is in, yvou can talk with it wherever
the signals may be coming from.

An antenna length of 105 feet is recommend-
ed, with each leg of each horizontal vee being
52% feet in length. No. 12 or no. 14 wire
would probably work very satisfactorily, but
the authors recommend use of no. 10 soft-
drawn copper wire for the antenna, because of
both the larger cross-sectional area and the
added structural strength obtained. Don’t
worry about soft-drawn copper’s stretch in hot
weather; the antenna coupler will take care
of changes in length due to temperature
changes. Thus still another advantage is real-
ized from the conical antenna system because
vou get away from the changes in antenna
resonance which occur on a single-band coax-
fed dipole when it is lengthened due to tem-
perature changes or physical sag.

The 450-ohm open-wire feed line used by
the authors is formed from no. 18 wire, with
1” polystyrene spacers every six inches or so,
and is the commercial TV wvariety which is
readily available for approximately 2¢ per foot
from most radio supply houses (Lafayette,
Burstein-Applebee, etc.). This size feed line
should safely handle powers up to 400 watts
or so on AM and a KW on side band. Remem-
ber that P = I?R. Assuming a power of 1000
watts on the 450 ohm transmission time we
have 12 = 1000/450 = 2.222 or I = 1.5 amps.
In an open air installation, such as a feed line,
the no. 18 conductor will handle more than

( More radiate on 38)

NOVEMBER 1963

RN
Superior Design

CRANK-UP

TOWERS

Versatile o All-Purpose

ROHN Crank-Up Towers are
especially engineered for ama-
teur and experimental use. They
represent the finest, most prac-
tical towers of their kind avail-
able. ROHN Crank-Ups feature
(1) construction of welded steel;
(2) hot-dipped galvanizing
after fabrication throughout;
(3) special roller guides be-
tween sections on SD & HD
Series to eliminate friction for
smooth raising and lowering.
Also, ROHN towers assure uni-
form structural strength re-
gardless of ftower extension
from highest to lowest height!
Available in 377, 547, 71’, 88/,
105" and 122’ heights. Prices
start at less than $100,

Also available are ROHN communication and micro-
wave, TV reception, amateur radio and general purpose
towers for all heights to 800’; telescoping masts and
roof towers; and complete accessories including micro-
wave passive reflectors and lighting equipment.

CRANK-UPS ARE BEST! See for
yourself before you buy.

WRITE FOR FREE LITERATURE AND
FULL FACTS AS TO WHY ROHN

Manufacturing Company
P.O. Box 2000 +« Peoria, lllinois

“World's largest exclusive manufacturer of TV-
Communication towers - Representatives world-wide”

M TURN COUNT
= DIAL

Registers Fractions to 99.9 Turns

For roller inductances, INDUCTUNERS,
fine tuning gear reducers, vacuum and
other multiturn variable condensers. One
hole mounting. Handy logging space.
Case: 2° x 4. Shaft: %" x 3#. 1€ 2
has 2%” dial—1%" knob. TC 3 has 3"
dial—2%"” knob. Black bakelite.

TC 2 $5.50 — TC 3 $5.75

Spinner Handle 75¢ extra

Add 16¢ for Parcel Post

R.W.GROTH MFG. CO.

10009 Franklin Avenue
Franklin Park, Illinois
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YOU

v-ever, GIANT
"] WISH...

Just complete this statement in 25 words or less:

Easy to enter, easy to win!

Nothing to buy! Just visit your Hallicrafters
distributor listed below and secure an entry

blank. (We won’t mind if you look over his
featured Hallicrafters display while you're there!)

Fill in entry blank, and complete sentence, “| WISH
. . everyone would use VHF for short range contacts

because . . . DO NOT MAIL ENTRY TO HALLI-

2 CRAFTERS. Turn in or mail to distributor. He

will select local winner on basis of originality

and sincerity of statement, and award HA-2 or HA-6
local prize.

Local winners become eligible for GRAND

3 Hallicrafters will select win-
ner.

NATIONAL PRIZE.
All decisions final. Entries become Halli-

crafters property; winners’ names and statements may
be published.

! WISH..
| SWEEPSTAKES
M \AERE...

N S /)

ﬁa//iaaﬁets' '

one of OVER 60 HA-2 or HA-6
TRANSVERTERS WITH POWER SUPPLY

... OR THIS FABULOUS, DELUXE
HALLICRAFTERS SSB/AM/CW STATION!

CALIFORNIA
lndllill Henry Radio, Inc.

Klglﬂ: enrxmiu, Inc.

Electronics Distributors

San Jose: Quement Inﬂustrial
Electronics
San Francisco:

ol
Zack Elm:g'ori

COLORADO

Denver:
Burstein mr plebee Co.
Radio Products Sales Co.

CONNECTICUT

Hartford: Hatry of Hartford

‘New Haven: Radio Shack Co

West Hartford: Radio Shack

FLORIDA
Jacksonville;

Kinkade Radio ly, Inc.
Miami: Amateur Radio antur Inc.
mm: Amateur Electronic

. 'Tim {Inhda Radio Supply, Inc.

Pensacola: Grice Radio & Electronic

[, Pypmh ] b

GEORGIA
Atlanta: Specialty Distributing Co.

ILLINCIS

Chicago
Ailteﬁ Radio Corp.
Amateur Electronic Supply
Genoa: Crawford Electronics
Lincoln: Hursh Radio & TV

INDIANA
Indianapelis: Van Sickle Radio

Council Bluffs: World Radio
Laboratories, Inc.
B:E Moines: Radio Trade Supply
0.

MARYLAND
\'m’iqjtun:..lﬁactmnic Distributors,
ne...




HALLICRAFTERS VHF
OWEEPSTAKES!

“| WISH...everyone would use VHF for short range contacts because...”

GRAND PRIZE

HT-44 transmitter (slaves with SX-117 for trans- speaker .
HT-45 “Loudenboomer’” ampli-
fier . . . SX-117 triple conversion receiver . . . R-47

. ceive operation) . . .

MASSACHUSETTS

Boston:
DeMambro Radio Supptsﬁ {:u
Lafayette Radio
‘Radio Shack Cor

- '“Eraintrua Radio Sﬁack ﬁ&rt:r
Hyannis: DeMambro Radio Supply Co.

Hatmk Lafayette Radio
Reading: Graham Radio, Inc.
Saugus: Radio Shack Cﬂl'l!

MICHIGAN

Detroit: Reno Radio
Grand Rapids: Radio Parts, inc.

MISSOURI

Butler: Henry Radio
St. Louis: Walter Ashe Radioc Company

NEW HAMPSHIRE

Concord: Evans Radio Co.
Manchester: DeMambro Radic Supply Co.

NEW JERSEY

Bloomfield: Variety Electronics curl?a.
Paramus: Lafayette Electronics of Paramus

NEW YORK
Farmingdale L.l.: Arrow Electronics, im‘:

......

Jamaica, L.l.: Harrison Radio ﬁﬂf‘P.

__Hew York:

Arrow Electronics, Inc,

Harrison Radio Corp,
Harvey Radio Co. /
Terminal-Hudson Electronics, inc.

OHID

Cleveland: Bernie's Ham Shack
Toledo: Selectronic Supplies, Inc.
Youngstown: Armie’s Electronics

PENNSYLVANIA

Blairsville: Holiday Electronics
Pittsburgh: Tydings Co.
Wyncote: Ham Buerger

RHODE ISLAND

Cranston: Radio Shack Corp.
Providence: DeMambro Radio Supply Co.

“T.0." keyer . .
and P-45 AC power supplies.

. . HA-10 low freq. converter . . . HA-1
. HA-8 Splatter Guard . . .

P-150 AC

SOUTH DAKOTA

Aberdeen: Burghardt Radio Supply, Inc.
Rapid City: Burghardt Radio Supply, inc.
Sioux Fal s ‘Burghardt Radio Supp y, Inc.
Watertown: ‘Bu’r?ghardt Radio Supply, Inc.

TEXAS S

Abilene: Huward Radio
Amarillo: Capitol Electronics
Dallas: Amateur Electronics

Houston:

Busacker Electronics

Lafayette Radio Electronics
Pasadena: Lafayette Radio Electronics
San Antonio: Modern Electronics Co.

VIRGINIA
Norfolk: Priest Electronics

WISCONSIN

Milwaukee:
Allied Radio Corp.
Amateur Electronic Supply

WASHINGTON, D.C.
Electronic Wholesalers, Inc.



(Antenna from page 35)
twice this current with ease. If you are going
to run a full gallon on AM you may wish to
construct your own feed line from no. 12 or
no. 14 wire. In this case, spacing between
each side of the feed line is dependent upon
the diameter of the wire used, and can be
calculated for an impedance of 450 ohms by
the formula for the impedance of air-insulated
parallel-conductor transmission line, which is:

b
Z, =276 log —
a
when “b” is the center-to-center distance be-
tween conductors and “a” is the radius of the
conductor. If you do construct your own, we
suggest that you purchase %” diameter poly-
styrene rods, cut them up into lengths required
tor the spacers, and drill the wire holes just
large enough to pass the wire through. A hot
soldering iron judiciously applied will then seal
each spacer hole around the wire and you've
got your feed line made with a minimum of
effort.

The feed line length is apparently not criti-
cal; one of the authors uses a length of 40 feet,
the other uses 95 feet, while still a third local
amateur installation uses 60 feet, and results
at all three stations have been very good. If,
alter erection, trouble is experienced in loading
on any band, try experimentally adding % to %
wave length or so at a time to the feed line
until you arrive at a length where good load-
ing characteristics are obtained. If you have
trouble at all in loading, it will probably be on
the higher frequencies, and if you can arrive
at a feed line length which works satisfactorily
on 10 and 15 meters, it will work well on the
lower bands.

A word of caution: the open-wire feed line
is hot with rf when transmitting, and must be
insulated from contact with any conducting
surface. Provision must be made for use of
teed-through and stand-off insulators for pass-
ing the feed line through windows, etc., and
at roof eaves. The authors utilize old-fashioned
porcelain knob-and-tube insulators, such as
were in prevalent use years ago by electricians
for open-wire house wiring before the advent
of romex house wiring. In case you have
trouble locating this item at the radio supply
house, try Sears Roebuck; they were obtained
for 5¢ each here in Texas.

A method of getting through a window of
the shack to the outside without drilling holes
in the window itself requires a piece of
masonite board cut to your window width and
about 6” high; raise the bottom window sash
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and use the masonite as a spacer, and the top
of the masonite will fit into the weather-strip-
ping groove on the under side of the window
sash, affording a weather-tight closure. The
feed line is passed through feed-through in-
sulators in the masonite and in the outer
window screen wood frame.

The authors found that the porcelain knob
insulators mentioned above had a high-re-
sistance leakage to ground when wet from rain.
Resistance to ground, reading infinity when
dry, was found to be 700 K ohms when wet,
but this defect was easily remedied by wrap-
ping the open-wire feeders at the contact
points with the insulators with plastic electrical
tape and no further trouble was experienced
due to leakage to ground.

A support for the antenna center feed point,
and a convenient method of hanging the an-
tenna to your mast, can be devised by forming
a delta from three strain insulators about three
inches in length, readily obtainable from your
radio parts house. Attach each vee to one of
the two bottom points and hang the whole

antenna to your mast or pulley by the top
point.

If difficulty is experienced in obtaining a
1:1 SWR after installation, examine the an-
tenna to determine if a metal wire guy line or
any other metal conductor might be within
the field of one of the horizontal vees, thus un-
balancing it with respect to the other vee. The
conical is a balanced antenna, and metal with-
in the field of one of the sides will cause un-
balance and consequently you cannot get the
SWR down to 1:1. This trouble in the installa-
tion of one of the authors’ antennas. was
caused by a top tower metal guy line within
the field of one vee; it was remedied by re-
placement of the metal wire guy line with a
nylon rope guy line. Another possibility that
may result in an unbalance can be caused by
bringing off the feed line too close to one side
of the antenna. The feed line should be brought
off from the plane of the antenna as close to
90° as is practicable. The angle does not have
to be at exactly right angles, but an angle
smaller than 60° may cause an unbalance due
to coupling.

The conical antenna is a simple antenna to
construct and erect. The accompanying dia-
grams depict the arrangements used by the
authors, and you may improvise any arrange-
ment required to suit your space requirements,
so long as you keep it balanced. If you will
utilize a little care in making good electrical
connections and in insulating the feed line, it
will put a signal on the airways that you can
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be proud of. One word of caution is in order:
Since the conical presents such a good load
and pulls all the rf available from the trans-
mitter, the authors have found it necessary to
bolt their transmitters to the operating table
to prevent them from being pulled up the feed

line and lost in outer space.

... WoVOH ...WASDEL

Single Diode

Frequency

Double

Rufus Turner K6AI

The output ripple of a full-wave rectifier is
an easily obtained double-frequency voltage for
synchronization, timing, tone generation, fre-
quency doubling without amplifiers, etc. Four
diodes (or two diodes plus two resistors) gen-
erally are used in a bridge circuit, since this is
more economical and less frequency depen-
dent than the transformer-coupled full-wave
rectifier. Further economy is provided by the
circuit shown in Fig. 1; this is the less well
known single-diode rectifier bridge.

To balance the circuit initially, apply the in-

put ac voltage, connect an oscilloscope to the |

output terminals, and adjust R; for equal
height of the output-signal humps. No read-
justment is needed unless the diode is replaced.

This circuit has the advantage that it will
work with any kind of diode and is not fre-
quency selective (the frequency range of the
diode itself determines the circuit range). Op-
eration thus is provided from the lowest audio
to ultra-high frequencies. Nor does it discrim-
inate against most waveforms. Its disadvan-
tages are the few common to such bridge recti-
fiers: lack of a common (ground) connection
between input and output, and signal attenua-

tion due to voltage divider action of the bridge.
. . .KB6A1l
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b & 2 Meter Joe
Model No. A-62 ) =
Amateur Net A.62 $33.00 =
Stacking Kit AS-62 $2.19

Patents allowed
and pending

The Only Single Feed Line
6 and 2 METER

COMBINATION YAGI ANTENNA

another first from F’Nco®

ON &6 METERS
Full 4 Elements

] — Folded Dipole
1 — Reflector

2 — Directars

ON 2 METERS

18 Elements
| — Folded Dipole Plus
special Phasing Stub
| — 3 Element Colinear Reflector
4 — 3 Element Colinear Directors

See your FINCO Distributor
or write for Catalog 20-226

THE FINNEY COMPANY

Dept. 20 Bedford, Ohio

T ALLOWANCE:

SAVE

BUY FROM WRL

WRL SPIRE
SPAULDING TOWERS

l SELF-SUPPORTING
3 SIZES 32', 40', 48’

1
T All self-supporting with large trnibander
T

WRITE or other beams. May be extended Lo
AN;EIEINA 120 ft. with proper guying.
PACKAGE 3 MOUNTING BASES

INFQp (a) Rigid concrete inount. (b) Concrete

mount with hinge base. (¢) Earth an-
chor with hinge base (no concrete).

% Fully galvanized
% Aircraft riveted
%w Streamlined appearance

i

NO % Includes rotor mount for Ham-M,
MONEY AR22, etc.
DOWN

All shipments are
via truck, collect,
with $5.00 frt.

allowance.

3
$5 83 ; CONCRETE
MOUNT

0
‘*By Demand — Most Popular Tower in the USA'’

WRL World Radio Laboratories. Inc.

PHONE 1278 1831

1415 W BROADWAY -
COUNCIL BLUFFS., 10WA
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If your tool box is at all like mine, it is
most difficult to explain, and further, it
doesn't even faintly resemble the surgically
precise list of required tools in the ARRL
Handbook, chapter on Construction Practices.
What a dreamer the fellow who complied that
list must have been!

Among the “indispensable” tools is listed
an item (I believe they are used in tool rooms)
called a center punch. A friend of mine told
me yesterday they are used to mark the place
where a hole is to be drilled. Ever since the
advent of the aluminum chassis, the center
punch has not been common in ham workshops.
Why? What homebrewer worthy of the name
would give up the skill required to start a
4-inch hole in a chassis without a center
punch? My method is to place the drill point
about J-inch from where the hole should be
and then start the motor. With vears of ex-
perience, the drill will “walk™ right up to the
pencil mark and stop. At this point a little
pressure from the op, and the chips are flying.
For mounting high-precision components, al-
ways use a large drill about twice the size of
the required hole. This insures that the part
can then be positioned to come out parallel
to the edge of the chassis or panel. The author
uses large flat washers under the screw heads
if they have a tendency to fall through the
drilled holes.

Some day I'm going to buy a real wire
stripper. In the meantime, my old jack-knife
does a pretty good job. You know the knife I
have in mind. I inherited mine from my Grand-
father, who used it for cutting dandelion
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SPECIAL SECTION

Fred Haines WZ2RW)J
Box 123
Liverpool, New York

greens each spring for many years. My Grand-
mother told me he also sometimes used it for
scaling fish, but not too often. I wouldn't be
able to start a construction project without that
fool knife. Once I lost it for a time and almost
gave up ham radio! Why, I remember the first
piece of wire I stripped with that heirloom.
[t was to run a wire from the gridleak resistor
to the grid of a type 24-A tube. Anybody
remember those? The blade (I'm back to the
knife now) is so nicked up and rusty that it
wouldn’t slice limburger cheese, but boy, you
can really bear down and strip wire with it.
[t takes vears and vears to condition a knife
for this use, but it's worth it. The only draw-
back to having one around is if vou lose it it's
an emotional shock. By the way, I've never
found a better tool for scraping the oxide off
a soldering iron tip.

As far as drills are concerned. 1 broke most
of mine a long time ago. God bless the alu-
minum chassis again! Because of these new
chissis I never have replaced all those broken
drills. I priced a set of new ones in 1953 and
boy, are they expensive! My Grandfather’s tool
chest had a rat-tailed file in it too. Now 1
have one small drill (about %-inch) and one
large drill (about %-inch), and use the rat-
tailed file for gnawing out anvthing in be-
tween! For really small holes, finishing nails
are tapped through the chassis with the old
mallet.

Screwdrivers are rather critical too. With my
limited budget, two screwdrivers must do for
all ocecasions. Since the Phillips head is coming
into its own, this is quite a trick. The way it's
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KILOWATT MOBILE (Or Fixed)
———3* LINEAR AMPLIFIER

1000 WATTS PEP POWER INPUT — 10 THRU 80 METERS. SINGLE KNOB TUNING —
PRESET 50-70 OHM LOADING. SIX 12JB6s IN GROUNDED GRID — LOW TUBE
REPLACEMENT COST. BUILT IN ANTENNA SWITCHING TO TRANSCEIVER (LIKE P&H

AR-1). CHROME PLATED CABINET 3" x

12" x 15" — TOTAL WEIGHT ONLY 15 LBS.

ILLUMINATED METER — MEASURES PLATE INPUT, RF OUTPUT. EASILY DRIVEN WITH
MOST PRESENT DAY EXCITERS/TRANSCEIVERS. REQUIRES 9200-1200 VDC AT 500
MA AVERAGE — 1 AMP PEAK. PUTS YOUR MOBILE SIGNAL ON A PAR WITH FIXED

STATIONS.

MODEL LA-500M LINEAR AMPLIFIER
MODEL PS-1000 POWER SUPPLY FOR 115 VAC OPERATION. ..
MODEL PS-1000B POWER SUPPLY FOR 12VDC OPERATION. ...

> & o ELECTRONICS, INC. /

AVAILABLE NOW THRU YOUR DISTRIBUTOR.
...................... $189.95

.$119.95
.$179.95

424 COLUMBIA STREET
INDIANA

LAFAYETTE,

done is to grind down the blades on two flat-
bladed drivers (one large—one small) so the
blades will mate with one axis of the Phillips
head. This has a tendency to chew up the
heads a bit, but ham radio is after all only
a hobby, and as I grow older I find that
nothing is perfect anyway, so why struggle?

My hacksaw is circa 1925 with an old
grease-soaked wooden handle. 1 think my
father used it for years out in the garage where
it had several run-ins with motor oil. It was
probably a good thing because how else could
a blade last all these years without getting too
rusty? In case you didn’t know, there’s an ad-
vantage to a blade this old! Have you ever
noticed it's difficult to start a hacksaw cut
without the blade jumping and scarring up the
work? That’s because the blade is too sharp!
With an old blade the teeth in the middle
are about worn off and this allows a start to
be made easily. After the cut is started, it's a
simple matter to move the saw forward and
cut with one end of the blade which still has
teeth. 1 hope the beginners among us are
taking heed so they won't be taken in by zeal-
ous salesman at the hardware store. New tools
aren’t always the best tools!
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The best scriber for marking lines on chassis
is an old ice pick I saved from the 1930s.
Remember the cards we used to put up in the
window to tell the ice man how much ice to
bring in that week?

Long-nose pliers would be nice, but it is
felt they are definitely a luxury. The author has
for 20 years been successful in using a pair
of diagonal cutters as a dual-purpose tool.
Anything you can do with the long-noses, I
can do with the cutters! In fact, I can save
time this way. Admittedly, it takes practice to
bend a wire around a terminal with the cutters
without nicking the wire. But once the skill is
gained, think how handy it is to bend the wire
around the termnal and then cut off the sur-
plus without having to set down the cutters
and pick up the long-noses. Lost time and
motion!

[ have described the tools used most often
in my tool box. They are all that stand between
me and commercial equipment. I hope this
has been an inspiration to those who hesitate
to become homebrewers because they have
been misinformed about the cost of equipping

a home workshop.
. W2RW]
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Jack Myers W5KKB
443 Centenary Drive
Baton Rouge 8, Louisiana

A Simple AC Adaptor

This article describes an ac current adapter
that will convert any VOM or VIVM to an
ac ammeter. With all parts purchased new it
should cost less than $10, but if you have an
old soldering gun that vou wanted to replace
anyway, the cost will be only a couple of
dollars. Basically the circuit consists of a
soldering gun transformer used as a current
transformer with a load resistance chosen for
accurate calibration. For utmost ease of read-
ing, this resistor is chosen so that 1 volt output
represents 1 ampere input, eliminating the
need for any conversion factors or tables.

Satety is assured by the complete isolation
of the input and output circuits and by the
relatively low voltage output. With the de-
sign shown, provision is made for in-the-line or
test-lead current measurements. The effective
input resistance is only 0.01 ohm, which gives
a voltage drop of only 0.15 volt at 15 amperes.

The Transformer

The transformer used by the author was
taken from an old Weller S-400 soldering gun
that had finally given up the ghost. It is
necessary that the primary winding (the 115-
volt winding) be in good shape since this
winding is used as the secondary of the new
transformer. The secondary of the solderin gun
was copper tubing which must be removed.
This was accomplished by cutting off the
tubing close to both ends of the transformer
core and then using a screwdriver and hammer
to drive out the remaining tubing, being care-
ful not to damage the core or 115 volt winding.

The old tubing was replaced by 3% turns
of no. 18 test lead wire, which fit very nicely.
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The completed transformer was then wrapped
with a few turns of cardboard for insulation
and clamped to the bottom of a 3" x 47 x 57
aluminum box with a U-clamp fashioned from
some thin aluminum stock. The transformer
leads previously used for the lights were not
needed and were clipped off very short to keep
them out of the way.

Calibration

Calibration is accomplished by connecting
the adapter to a meter and a load which is
drawing a known current and adjusting the
load resistor, R, for the correct meter reading.
This may be accomplished by either using a
pot for R or by selecting a fixed resistor that
gives a sufficiently accurate reading. When
making this adjustment it is imperative that
there be a load resistor connected at all times

BLACK

J2 Py J P2
INSULATED
ALLIGATOR -
—r ¥
—— A
RED

EANANA
PLUGS

R, T - See Text
P1, JI - Chassis mounting AC conneclors
P2,J2 - Cable mounting AC connectors

SCHEMATIC FOR THE AC CURRENT ADAPTER
FIGURE |
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“SSB ADAPTER'" —The new filter-type SSB generator—
with bandswitching 80 through 10 meters ... more than
50 db sideband suppression ... more than 45 db carrier
suppression! When used with the Viking **Valiant''. or
““Valiant I1"" it places 275 watts P.E.P. at your command.
Two compact units and interconnecting cables . .. RF
unit is only 8" wide—may be placed on your operating
desk. Power supply unit may be placed in any convenient
location. Features built-in multiplier requiring VFO input
only—band-pass interstage couplers require no tuning—
design and front panel make operating practically fool-
proof. Superb audio fidelity and balanced audioresponse;
excellent sideband, spurious and carrier suppression.
Other features: pnmtwe VOX and anti-trip circuits with
built-in anti-trip matching transformer and adjustable
VOX time delay. With remote power supply, tubes and
crystal filter, less microphone.

Cat. No. 240-305-2—Wired, tested. .. ... .. Net $369.50

INVADER—More exclusive featuresthan any other Trans-
mitter/Exciter on the market today! Specially developed
high frequency, symmetrical, multi-section band-pass
crystal filter for more than 60 db sideband suppression—
more than 55 db carrier suppression! Instant bandswitch-
ing 80 through 10 meters—no extra crystals to buy—no
realigning necessary. Delivers a solid 200 watts CW in-
put: 200 watts P.E.P. SSB input;: 90 watts input on AM!
(25-30 watts output—upper sideband and carrier). Built-
in VFO—exclusive RF controlled audio AGC and ALC
(limiter type) provide greater average speech VOX and
anti-trip circuits. Fully TVI suppressed. Self-contained
heavy-duty power supply. With tubes and crystals.

Cat. No. 240-302-2 Wired, tested . . .Net $619.50

INVADER 2000—Here are all of the fine features of the
‘““Invader'’, plus the added meer and flexibility of an
integral linear amplifier and remote controlled power
supply. Rated at a solid 2000 watts P.E.P. SSB, 1000
watts CW, and 800 watts AM! (250 to 300 watts output—
upper sideband and carrier.) Wide range output circuit
(40 to 600 ohms adjustable). Final amplifier provides
exceptionally uniform *Q"'. Exclusive *'push-pull'’ cooling
system. Heavy-duty multi-section power supply. With
power supply, tubes and crystals.

Cat. No. 240-304-2 Wired, tested. .. .. .Net $1229.00

HIGH POWER CONVERSION—Take the features and per-
formance of your *“Invader’” . . . add the power and
flexibility of this unique Viking *'Hi-Power Conversion

system . . . and you're “‘on the air'" with the *“Invader
2000". Wired, tested, includes everything you need—no
soldering neceaaary—cumplete conversion in one evening.

Cat. No. 240-303-2. .........ccnvevnrrrenas Net $619.50

|
E.F. JOHNSON COMPANY

J®
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Matched Pair

Outstanding performance
on SSB, AM and CW with

WASECA, MINNESOTA, U.S.A.

w absolutely no compromise

on any mode!

“VALIANT II'""—Outstanding flexibility and performance
—bandswitching 160 through 10 meters—delivers 275
watts ingut CW or SSB (with auxiliary SSB exciter or
Viking SSB adapter) and 200 watts AM! Low level audio
clipping—differentially temperature compensated VFO
provides stability necessary for SSB operation! High
efficiency pi-network tank circuit—final tank coil silver-
plated. Other features: TVI| suppression; time sequence
(egnid block) keying; high gain push-to-talk audio built-in
low pass audio filter; self-contained power supply; and
single control mode switching. As an exciter drives ang
popular kilowatt level tubes and provides quality speec

driver system for high power modulators. Provision for
plug-in SSB operation with no internal modification.
With tubes, less crystals.

Cat. No. 240-105-1—Kit.

"X e R ) Net $375.00
Cat. No. 240- 105-2—W|red tested

.. Net $495.00
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that current is applied to the adapter. 1f cur-
rent is flowing in the primary and the load
resistance is opened, extremely high output
voltage will result which will probably damage
the meter and cause a serious shock hazard.

To calculate the value for R, the turns ratio
of the transformer must be known. In the
case of the transformer used by the author,
the secondary has about 350 turns. Since the
primary was wound with 3.5 turns, the ratio
is 350/3.5 = 100. The maximum current
which can be measured is set by the ac con-
nectors, which are rated for 15 amperes. At
this current the secondary current will be 15/
100 — 0.15 amperes and, for correct calibra-
tion, the secondary voltage will be 15 volts.
Thus the secondary resistance must be 15/
0.15 = 100 ohms at a power of 15x0.15 —
2.25 watts. This calculation does not account
for any losses in the transformer, so the actual
resistance needed may vary slightly from that
indicated. The resistance of the meter will be
negligible compared to 100 ohms for most
VOM'’s and for all VITVM’s.

Just to show what would happen in the
event the resistance opened up or was removed,
suppose the primary current were 15 amperes
and a 5,000 ohms/volt VOM was being used.
The meter would normally read 15 volts. If
the resistor opened up the secondary resistance
would be that of the VOM, namely 5.000x
15 = 25,000 ohms. The secondary current
would be 15/100 — 0.15 amperes, giving a
secondary voltage of 0.15x25,000 — 3.750
volts. Of course transformer losses and satura-
tion would prevent this much voltage output,
but it does show why the resistance should
not be opened. It might be good insurance

to use two resistors in parallel for R.

Operation

The connector and cable system shown
makes it easy to measure the current of any
115-volt device by plugging it into J1 and
plugging P1 into an extension cord. In some
cases it may be desirable to have regular test
leads with clips; for example, when measuring
filament current. In this case the clip leads are
plugged into P1 and a shorted plug into JI1.

There are numerous uses for the adapter. It
can be used to measure actual current to a
device so that the proper fuse can be selected.
If the proper current for a device is known,
the actual current may indicate whether im-
proper operation is caused by a short or an
open.

To facilitate power measurements, a dp dt
switch may be added to switch the meter across
the ac line for easy measurement of the voltage.
If direct power reading is desired, a load resist-
ance corresponding to the line voltage being
used can be substituted for R. For a 115-volt
line the resistance should be 1.15xR, for 120-
volts, 1.20xR. Under these conditions the
meter will read directly in hundreds of watts.
A 50-ohm, 1-watt, resistor in series with a 100-
ohm, 2-watt, pot would provide power readings
for normal line voltages. A scale can be cali-
brated to common voltages with a special mark
for the ac current position (the 100-volt
position ).

In conclusion, the author would like to ex-
press his thanks to Brooks Page K5LRQ for
his assistance in testing and calibration of the
adapter.

. .. W5KKB

Having trouble pulling cables through
the attic or cellar? Do you dread go-

ing up in that boiling hot attic, crawl-
mg on your belly in dirt and soot?
Elvmanate all that with a come-a-long.
A must in some shacks . . .

Earl Spencer K4FQU
1413 Davis Dr.
Ft. Myers, Fla.

Come — a — Longs

The recent erection of a 75" tower created
an uproar from the XYL that was probably
heard up thar in yankee land. The reason is
that the tower is in the shape of a monstrous
class A transmission pole rising some 63" out
of the ground just four feet from the corner of
our rambling Florida ranch house. To her the
tower represents an ugly wooden pole, slightly

44

crooked, which was planted right where a
royal palm should have gone, not to mention
the fact that the complete setup towers some
60 odd feet above the roof of the house in a
neighborhood where the highest structure was
built by mother nature and grows a mere thirty
feet. I haven’t heard from the neighbors yet
although I have felt the temperature drop
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BANDIT 2000A
LINEAR AMPLIFIER

Amateur Net $575.00

Grounded grid operation, 2000 watts
PEP, 100 watts drive required. 80-40-
20-15-10 meters. Relay operated by
exciter. Compact self contained solid
state power supply. Size: 14347 x
634" x 14”7, 45 Ibs.

Company, Juc.

IOWA CITY, IOWA

when I drive by. Iwonder whythe XYL'shave T ELET Y PEWRITER

such a warped sense of beauty. The gang
thinks it's the living end, however this is an-
other story so we shall go on from here.

Needless to say, all antennas need feed lines
and the best way is the shortest and straightest
way which would have been right across our
white tile roof some 50 ft to the shack and
then draped somehow down the front wall of
the house to the entrance point of the shack.
I can hear everyone saying what's wrong with
going that way but I could also hear the XYL
exploding again, so rather than risk running
the gamut with the wife again I did a bit of
thinking (which was the hardest part) to find
another way:.

I thought of running around the eave of the
house but this would have added some 40 ft
of coax cable to the feed line that was already
over 100 ft long so this way was out. I had to
find a shorter route and that left only one way
to go; through the attic, and I say the word
attic without trying to laugh. That's what they
call the space inside the roof here in sun land.
It is actually just a hot dark and very dirty
crawl space which is scarcely 24" high at the
highest point right under the ridge, through
which no man should have to crawl or wiggle
some 50 ft. and back over ceiling joist more
than once. To make matters worse the en-
trance to this fabulous place is always in the
center of the house in the hallway or worse
vet in a closet, which means emptying the
closet to gain access to the hole in the ceiling.
Either way again crosses the XYL's little tem-
per who just can’t stand her clothes (it’s always
her closet) dumped on the bed or floor not to
mention all that dirty wire in the livingroom
along with stepladders, dirt, etc. I have come
to the conclusion that the more we stay out
of our wives houses the better off we will be.
So if you are in this fix and have decided to
build a come-a-long the first step is to install a
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EQUIPMENT AND COLLINS

51J2, 51J3, R-390A/URR Receivers (.50-30.5
MC). Teletype Printers #¥14, #15, #19, #20,
#26, #28. Kleinschmidt Printers #TT-4A, TT-76,
TT-98. Telewriter Frequency Shift Converter.
Boehme Keyers for CW. For general information
& equipment list, write
ALLTRONICS HOWARD CO.,
Box 19, Boston 1, Mass. RIchmond 2-0048.

Samples 25c¢ (refundable) Wildcat Press, 6707

Beck Ave., North Hollywood, Calif.

QSLs

HARMONIC/TVI
PROBLEMS???

6 METERS

TUNABLE LOW-PASS MAVERICK

The only low-pass filter designed expressly for b meters.
With 9 individually shielded sections and 5 stages tun-
able forming a composit filter of unequaled performance.
1 DB loss, Handles 400 watts P1. 35 DB rejection. Size
5" by 2" by 3" AMATEUR NET $16.95

MAVERICK Il WITH POWER MONITOR
Same as above but with 6 meter power indicator cali-
brated in watts output. Indicator Size 4" by 4" by 44",

Slant Face. Reads 0-50, 0-400 watts,
AMATEUR NET 334.95

2 METERS

BAND-PASS MODEL BP-144

A narrow band-pass filter with 6 mc pass band and 146
mc center frequency. 1 DB insertion loss. 35 DB atten-
uation of harmonics. Handles up to 185 watts PI.

Size 4" by 2%" by 24", AMATEUR NET $11.85

MODEL F810

Five separate filters housed in one package and selected
by a front panel switch. Each filter is tuned for maximum
attenuation of the second harmonic for that particular

band. Attenuation — 35 DB. Handles up to 1 kw. Size
5" by 6" by 4", AMATEUR NET $24.75

Write for complete brochures. See your local dealer,
Manufacturers of the finest UHF TV Converter

DEPOT SQUARE &
DIVISION STREET

SOMERVILLE, N.].
TEL: 7226311
AREA CODE 201

S AVIN

INSTRUMENTS, INC.
w5
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new entrance to the upstairs dungeon, prefer-
ably out of doors, I cut one in the carport
ceiling right under the ridge and big enough
to get through without going on a diet, so
some of my problems were solved. I still had
to get the lines down the walls to the shack
and this is a problem, as the only wall I
would enter was an outside wall which has
virtually no space over it in the attic due to
the rafters resting on the wall. T had to go into
this wall and so I continued on my merry way
by attempting to cut a hole through the plates
at the top of the wall. I finally managed it by
using an electric drill fastened to a four ft
board with a right angle chuck in the drill and
a 2%" circle cutter. It took some time but the
hole was drilled eventually.

To give explanation to such an elaborate
setup just to run a few feedlines, I can only
say that the drawings will speak for them-
selves and give reasons for the need. Note in
the drawing the points marked “A.” At this
point the roof rafter passes the ceiling joist
forming a sharp V which invariably hangs on
to anything that is pulled by it on its way out.
I fought this particular point through three
feed lines and finally vowed that I would go

JoIsT |\

SHIELD NARROWED TO
3/4" TO FIT AIR SPACE

CONCRETE WALL
FURRING STRIP
PLASTER

ALTERNATE FOR MASONRY WALL
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up in the hole just once more, which is what
finally led to the Come-a-long.

After much thought and a couple of 807's 1
found an answer which has been a blessing
ever since. Who else can run 75 feet of RG-8
through a gable end, over 50 feet of open
ceiling joists, down through a wall and into
the shack in five minutes all by himself? I can,
now, and so can you after building yourselt a
Come-a-long!

In the installation of one there are a few
points to avoid or you can be in as much
trouble as when you started. This piping is a
commonly used material called PVC. It is
plastie, usually black in color and rather hard
in texture although quite soft to cut. A pocket
knife or hacksaw will do a good job. It is
recommended that the pipe be joined with a
special glue made for PVC, however pipe
clamps can be used instead if tightened se-
curely. PVC is mated by the slip joint method
which results in smooth joints inside the pipe.
It can be purchased from any plumbers supply
house and/or most hardware stores and is
nominal in price, ranging around 15¢ a lineal
foot. Two or three elbows will be needed in an

average job and they cost about 75c¢ each.
My job cost ran about $6.00.

A few rules, if followed closely, will result
in a good job. Do not bend the pipe more
than a few degrees or it will kink. Be sure to
clean inside of the pipe after making a cut.
Lastly make certain the pipe is fastened secure-
ly or it may be pulled apart while in use.

If yvou can run the piping from the shack
wall to the outside entrance point of your
antenna system this will be the best type of
installation, however I ran mine only far
enough to bypass the bad obstruction points
and get the cable out in the clear. If you run
the entire length you will not need the sheet
metal entrance trough such as I used. As you
read on vou will see the need of this entrance.
If vou follow my system it is a must as it posi-
tively channels the line into the pipe without
hanging it up on the mouth of it. I leamed
this the hard way and had to go back up in
the attic again to install the trough. The trough
can be made from any scrap sheet metal or a
large tin can which is cut open at both ends
and flattened out. Shape to suit the individual
job.

When the piping is completed there remains
one more ticklish job before you are finished,
which is running the first line through the
pipe. This is the lead line and remains in the
pipe system at all times. The best way to in-
troduce this line is with the help of an elec-
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trician’s snake if it is possible to borrow one.
[f you can’'t borrow one then try a very stiff
piece of heavy wire. When the snake is run
into the shack tie the come-a-long onto it and
pull it back out bringing the other line out
with it. Now go back to the other end and
tie a large knot in the line and again go to the
other end and continue to pull the line until
the knot appears. You now have twice the
amount of line that is needed to make the
journey through the pipe. Pull about ten more
ft. or so far added precaution and cut the line.
You now have a Come-a-Long.

Once the line is fed through the pipe it
remains so for all time and at no time should
it be pulled through the pipe in either direc-
tion beyond the knot which marks the center
of the line. To use the line pull it through till
vou have the knot accessible. Now fasten cable
or whatever is to be pulled through to the
line by the knot with electrical tape, using
plenty to make certain that it is not pulled
free of the line while in the pipe. Do not make
a bulge in the line nor any projection that
may catch in the pipe. Lay vour cable neatly
in a coil that will pay out freely and then
pull the line back through from the other end
bringing the cable with it. Remember not to
pull the line too far beyond the knot or the
other end may be lost in the pipe. Feeding a
new line through the pipe is very difficult
when there are other lines present. When pull-
ing a cable use a slow steady pull and do not
jerk if it seems to hang up. Pulling it back a
few ft. will generally free it so that it will pull

the rest of the way through.

[t is a good idea to put some sort of a stop
on each end of the pulling line to prevent its
being pulled completely through the pipe.
When not in use the line can be coiled up in
a neat bundle and tied out of the way. You
will come up with ideas of your own which
will suit vour needs and vou will be glad vou
spent the time and money on it the first time
you use it. I have just pulled my fifth cable
through without a hitch and the XYL didn’t
even know I was doing it.

IF'or those of you that do not have a frame
house or wall to go down through but must
feed through the air space between a block wall
and the plaster the alternate for a masonry
wall insert will probably be the solution.
Everything remains the same except the man-
ner of installing the pipe at the top of the
wall. Here you will have to reduce the pipe
opening to match the available space where
the cable will enter the wall. This can best be
done with a home brew metal shield fastened
between the pipe and the opening in the wall.
Make the portion of the shield which goes into
the wall space about 5” wide at the bottom
end to allow the cable to spread out a bit as
the cables will have to run next to one another

as this air space is generally only %#”. As a last
resort you could enter the shack through the
ceiling plaster but make it neat if you do.
There it is. Never again will I dread putting
up a new antenna because I have to pull lines

Ham Weathervane

Perhaps you've never priced a weathervane.
After seeing the first ad by Out-O-Door Pro-
ducts I immediately went to my trusty mail-
order catalog and found that the cheapest
they had was almost double the $4.75 Out
asks (postpaid, by George). Since 1 frequently
find myself bogged down in QSO’s just like
everyone else I thought that the least I could
do while trying to think of something intel-
ligent to comment about was to give an ac-
curate report on the weather, including the
wind direction.
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through the attic. . . . K4FQU
W2NSD
Out has quite a weathervane . . . beautifully

balanced and extremely sensitive due to a
ball bearing movement. It is made out of alum-
inum so you don’'t have to climb up and paint
the dratted thing every year or so. It is 30”
long (much bigger than most weathervanes)
so vou can see it from the other end of town
if vou want.

You would do alright with this gadget at
$9.95 ... and at $4.75 vou would do well
to send immediately before they find out what
their product is really worth.
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FCRTFY

and the TUZ terminal wunit

This terminal unit is the third type of a
series of transistor terminal units that have
been built over the past few vears. The initial
effort was the usual first effort, wherein the
design procedure was merely to take the cir-
cuit of a vacuaum tube terminal unit and re-
place each circuit by the equivalent transistor
circuit—a grand total of seven transistors. It
worked after a fashion, but alas, the fashion
was not very good. The second generation of
the series used only three transistors, did an
appreciably better job, and was duplicated
by a considerable number of the local gang.
These units have been giving good service for
the last two years. While the design was sim-
ple and the performance was as good as the
average ham terminal unit, it was not as good
as the best of them. This model, Mark III if
you will, is the result of continuing efforts to
increase its effectiveness and has performance
that is as good as the best and superior to
most. In the process transistors have been
added and the circuit complexity increased
somewhat, however the results have fully jus-
tified these changes.

This terminal unit was designed solely for
performance—the only limitation that we put
on complexity was that it be readily built by
the average ham. In terminal units there are
three areas in which you can seek better per-
formance—first is in the basic electronics of the

Frank Van Brunt W3TUZ
1003 No. Belgrade Road
Silver Spring, Md.

unit, limiters, adders, triggers, and selector
magnet circuitry; second is the area of filters
independent of the electronic circuitry; and
third are the retiming and signal processing
techniques used in regenerative repeaters. This
terminal unit does an excellent job in the first
area, while in the second area—filters, it uses
good basic design and includes optional plug
in facilities for those who want to build and
use the better types of modern filters. It in-
corporates no facilities for retiming, but the
design is such that this may easily be incor-
porated later if it is desired. At this stage in
the game regenerative repeaters are relatively
rare in ham TU’s but there is no reason that
it could not be added later on, for a transistor
unit should not be too difficult to build.
When we finished the prototype, we took it
over to the shack of W3PYW to compare it with
the multitube, relay rack mounted monster
which has earned him first place in a number
of RTTY sweepstakes contests. We set up two
terminal units, two printers, and connected
the resulting maze to a common receiver. Then
off we went, searching for lousy signals so
we could compare performance. The lousy
signals were relatively easy to find! The result
was a draw—there was substantially equal
performance by both units, but the size dif-
ferential was rather horrendous to contem-
plate. The total power consumption of the
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HX-30 6-METER SSB TRANSMITTER

Most of the SSB signals on 6 meters today ema-
nate from Heathkit HX-30’s because of the extra
value, quality, and features this fine transmitter
offers. The versatile HX-30 provides three types
of transmission, SSB (upper/lower sideband),
AM & CW. Its stable VFO with special anti-
backlash helical gear drive assures velvet-smooth
tuning and a phasing type SSB generator plus
heterodyne circuitry permits operation as clean as
any low band unit. An audio filter limits band-
pass for improved sideband suppression...gives
your signal extra “punch” and readability under
adverse conditions. Other features include grid-
block keying with key click filter, two crystal
positions for net or MARS operation, push-to-talk
circuitry and built-in VOX with anti-trip circuitry.
Delivers 10 watts PE.P RF output to antenna.
Covers 50-54 mc in four 1 mc segments. Order
your HX-30 now and save with Heathkit!

Kit HX-30.. .46 Ibs....no money dn.,
$18 mo.

lllllllllllllllllllllllll

FREE CATALOG

See the wide array of Heathkit
Amateur Radio equipment avail-

able at tremendous do-it-your-
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comes from
HEATHHKTT!

1 Enclosed find $
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HA-20 6-METER LINEAR AMPLIFIER

A perfect style and performance mate for the
Heathkit HX-30 SSB Transmitter! The HA-20
Linear Amplifier provides the extra power you
need for reliable communications during band
openings. Efficient design requires just 2.5 to 10
watts PE.P driving power for a full 70-watts
PE.P output to the antenna. Its tuned-grid input
permits a variety of drive power levels and the
tuned, link-coupled output easily matches any 50
to 75 ohm coaxial transmission line. Complete
RF shielding minimizes TV interference and adds
high circuit stability for consistently fine perform-
ance. The push-pull 6146 final amplifiers are neu-
tralized for maximum stability and fan forced-air
cooled for long tube life. Panel metering of final
grid current, plate current, and relative power
output is also featured. Order these two fine rigs
now or add the linear at any time for extra power

on six!

Kit HA-20...38 |bs....no money dn.,
Y ST T NPT o Mt i M ORI L i i e $99.95

EEATEIXIT
by Dayiirsre

HEATH COMPANY,
Benton Harbor 11, Michigan 49023

1 Please send Free 1964 Heathkit catalog.

plus postage. Send

self savings! Everything you need model
in«"mobile’” and “fixed"" station
gear with full descriptions and Name
specifications . ..send for your
free copy today! Address
City State Zip No.
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Fig. 3b

entire transistor unit was less than that of the
final tube of the vacuum tube unit. A second
test was made when I visited a friend who
had a printer but no terminal unit. Aside from
his disappointment at not being able to use
his polar relay or the cubic foot of boat anchor
he had for the local loop supply, all went well.
We even called in on a local ARMS RTTY net
for an hour drill period. By the end of the
drill period it was quite evident that we were
copying as much as the NCS—and as my friend
remarked, he was using aa seven-foot relay
rack full of equipment!

As for the specifics, it is basically a transistor
terminal unit, completely electronic and self
contained: no relays, polar or otherwise. are
used to cause hash and get out of adjustment.
and no separate power supplies are needed.
You feed the audio tones from the receiver.
plug in the selector magnet of the printer, and
you are in business. It also provides local copy

50

and concurrently an adjustable FSK bias volt-
age for use when transmitting. The only ex-
ternal circuitry necessary is the conventional
transistor or diode frequency shifting network
on your oscillator.

The design of the unit is straight forward.
The basic functions are given in the block
diagram in Fig. 1. The audio input from the
receiver is first fed through a simple vet effec-
tive limiter consisting of two silicon junction
diodes, D1 and D2. Since the peak voltage
across either diode is limited by the forward
conduction voltage of the other diode, the PIV
requirements are negligible and practically any
silicon junction diode is usable. The output of
the limiter is then amplified by transistor Q1
and the output is fed to the two filters. The
output transformer T1 is an ordinary tube
type, 2000 ohms to voice coil. Special tran-
sistor transformers are available, but they are
usually more expensive and often less efficient,
while the saving in space is not too significant.

The low impedance output of the trans-
former is ideal for coupling to the usual toroids
used in the filters, since relatively few turns
are needed and the number can be easily ad-
justed to equalize the outputs of the two chan-
nels. The dpdt switch following the filters pro-
vides for mark-space reversal. This is neces-
sary in cases where the transmitting station
has the mark and space frequencies reversed,
and is quite handy when you have your bfo
on the wrong side of the signal since it is far
easier to throw the switch than to retune the
receiver, The outputs of the two filters are then
rectified by diodes D3 and D4. These are
placed so that you have opposite polarity and
the outputs are filtered and summed in RC net-
works. If you have equal signals in both chan-
nels and equal outputs, the summed voltage
will be zero—thus you have the usual cancella-
tion characteristics of an FM discriminator.
Capacitor C7 and switch SW2 are provided so
that you may choose either ac or de coupling.
Briefly stated, in the ac position (SW2 open)
the magnet current will be switched on a
change in the level of voltage from the dis-
criminator but the resting position may be ad-
justed so that the machine does not run open
when no mark tone is being received. This is
quite convenient in eliminating the various
misprints one gets when the mark tone is tem-

3 10 K
v L
o ; VOLTMETER
+ '

¥~~—DIODE UNDER TEST
FIGURE 2
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MODEL
TA-36

for 10-15-20

meters

Incomparable is the word for TrapMaster .
and terrific is the word for the TA-36.

Amateur Net $132.10

The new clean-line TA-36 . . . the three band beam that will give your signal that DX punch!

This wide spaced, six element configuration employs 4 operating elements on 10 meters, 3 operating

elements on 15 meters and 3 operating elements on 20 meters.
Automatic bandswitching is accomplished by means of exclusive design high impedance, parallel

resonant ‘*Trap Circuits’’. Built for operation at maximum legal amateur power.

Traps are weather and dirt proof offering frequency stability under all weather conditions. Just one
coaxial feed line is needed. 52 ohm, RG-8/U is recommended.

Antenna comes complete with illustrated instruction booklet and color coded elements for ease of

assembly.
SPECIFICATIONS and PERFORMANCE DATA: Forward gain on 10 meters is 9 db., on 15 meters is

8.5 db. and on 20 meters is 8 db. Front-to-back is 20 db. or better on all three bands. SWR is 1.5/1
or better at resonance. Transmission line - 52 ohm coaxial. Maximum element length is 29 feet.
Boom length is 24 feet. Turning radius is 19’ 3. Assembled weight is 69 pounds. Wind load (EIA

Standard) is 210.1 pounds. Wind surface area is 10.7 square feet,.

~-___ MODEL TA-33
ot \%\\&h for 10, 15 and 20 meters.

_-\—._—u..._“_“-_-_-_‘---u:‘:-"__\-‘ | :-;:-..- x il
. .
‘:—..._____ 3 -
T ——_ Amateur Net $104.75

standing performance on 10, 15 and 20 meters. Ex-
ceptionally broadband for excellent | results over full Ham bandwidth. Exclusive MOSLEY
trap design provides resonant fre- <4 quency stability under all weather conditions. Easily
handles full KW, amplitude modulated. r Traps enclosed in aluminum are weather and dirt

proof, Element center sections of .~ double thickness 6061-T6 aluminum to reduce sag.
Boom requires no bracing. Heavy “*%  duty universal mounting plate fits masts up to 14"’

OD. Feed with one coax line. RG-8/U is recommended.
SPECIFICATIONS and DATA: Fwd. gain up to 8 db. Front-to-back is 25 db. SWR is 1.1/1 or less,

at resonant frequencies. Maximum element length is 28 feet. Boom length is 14 feet. Turning radius
is 15.5 feet. Assembled weight is 40 pounds. Wind surface area is 5.7 square feet. Wind load is 114

pounds. Shipping weight is 53 pounds.
MOSLEY Electronics Inc., 4610 N. Lindbergh Blvd.,
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Fig. 5a

porarily lost, and also provides protection
against the effects of a continuous unwanted
signal in either of the two channels. In the
de position (SW2 closed) vou have a greater
range of adjustment for various types of dis-
tortion, although there is still a considerable
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range of adjustment available with ac coupling.
Potentiometer R8 is a sensitivity level control
and furnishes protection on occasion against
misprints caused by relatively weak unwanted
signals. It should be adjusted for optimum
copy. When interference is not a problem it
should normally be set so that the typical volt-
age swing at its output is equal to the range
of voltage adjustment obtainable from RI14.
This permits the widest range of adjustments
for distorted signals with maximum sensitivity.

Switch SW3 has three positions: local, re-
ceive, and transmit. The local and the transmit
positions are the same except for the extra set
of contacts which are used for station control
on transmit. With RTTY your hands have more
than enough to do—one switch is plenty! The
resistor network R9 and R11 and zener diode
D5 give a variable output voltage for con-
trolling the frequency shift of the oscillator of
the transmitter and at the same time provide
a voltage to the subsequent stages (via re-
sistors R10 and R13) which furnishes local
copy. The FSK voltage can also be used for
keying an AFSK oscillator if you want to join
the 2 meter RTTY gang.

Transistors Q2 and Q3 form a complemen-
tary emitter follower, providing both isolation
and impedance transformation, the circuit be-
ing analogous to the conventional vacuum tube
cathode follower. The complementary cir-
cuitry provides for equally effective operation
on both rising and falling waveforms. Tran-
sistors Q4 and Q5 form a Schmitt trigger and
the output from the collector of Q5 is a square
wave—regardless of the shape of the mput
signal. Potentiometer R14 provides an ad-
justable trigger level for this circuit and per-
mits a wide range of adjustment for distortion
of the incoming signal. Transistor Q6 performs
three functions: it serves as a buffer-amplifier
(mostly buffer) between the Schmitt trigger
and the switching transistor (Q7), it provides
the phase reversal which is necessary for
using the FSK voltage for local copy, and it
permits the application of a positive bias to
the switching transistor to assure effective cut-
off of the transistor.

Transistor Q7 is simply a switch to turn the
selector magnet current off and on. Since the
input is a square wave (i.e. either off or on)
the actual power dissipation is very low. The
steady state dissipation is 100 milliwatts or less
in either the off or on state, and during switch-
ing it reaches an instantaneous peak value
of about 1 watt. The average power dissipa-
tion on continuous reversals (RYRYRYRYRY

. ) should not exceed 150 milliwatts.
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Linear
Amplifiers
80-2 Meters

Mono-band Units
10 watts drive required

‘ silicon power supply and blower.

Model 1000
silicon power supply and blower.

specify band when ordering.

J&D LABS

Model 500 500 watts SSB and CW, 250 watts AM, |
1000 watts SSB and CW, 500 watts AM, 2 4X150 finals, built-in

All units housed as above picture. Size 7" high x 15" wide x 9" deep. Please

P. O. Box 266

4X150 final, built-in
Price only $149.95

Price only $199.95

Eatontown, New Jersey Area 201 222-1605

Actual transistors tested have ranged from 300
mw units up to the largest of power transistors
—in practice we would suggest medium power
units merely because of the added safety
factor. The current regulator transistor Q8
and the associated circuitry provide a very low
resistance path when the magnet current is
less than the required value—when the current
reaches the required value, the voltage drop
across the transistor increases until it is sufh-
ciently large to assure this desired current.
This transistor has to dissipate about 4 watts

0o 0O TI
2K To 3.2

C8

with current on, thus it must be a medium
power transistor with a moderate heat sink.
The zener diode D10 provides the reference
voltage for this current regulator circunit and
a 3 or 4 volt unit is recommended—theoreti-
cally the lower the voltage the better, but the
actual value is not critical. Higher voltage
units may be used with a very slight decrease
in performance, but if they are, the value of
R28 should then be increased somewhat to
protect against excessive current.

The power supplies are conventional in every

ET
MTR

a
-

Ri4 (ARM)

FIGURE 5d
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respect. The diodes used in the high voltage
supply are 100 volt PIV units with a current
rating of .25 a or more. The bias supply used
surplus 1N482 diodes which were available
from the junk box, but any diodes rated for
15 v PIV, 10 ma or better can be used—and
those are very easy specs to meet or beat. You
could probably save some space, components,
and initial expense by using a standard 9 volt
transistor battery and eliminating the bias sup-
ply and zener diode D7. Another possibility
which might be tried is to use a simple half
wave rectifier in the bias power supply. Ac-
tually our supply of the aforementioned 1N482
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diodes was such that we just went ahead with
the bridge rectifier since its output does not
need as much filtering as the half wave type.
The current drain here is very low and the
filter used should be ample.

With the exception of the diode D10 in the
current regulator circuit, all the zener diodes
specified are Hoffman HB-1. These are listed
in their catalog as general purpose diodes
guaranteed to have a PIV greater than 7.5
volts. We have bought and used these over a
period of years and have checked hundreds of
them. They practically all have zener points
within the range from 7.8 to 15 volts with the
vast majority falling within the 8 to 12 volt
range. These are undoubtedly fallout from their
regular zener diode production which do not
meet their commercial standards—but they are
quite adequate for a variety of amateur ap-
plications. At 44¢ they are a real bargain and
we've used them in a large number of things
weve built. They are more eftective than
electrolytic capacitors, since their impedance
is not frequency dependent, and in a terminal
unit we are dealing with some very low fre-
quencies. In addition they take up a lot less
space than electrolytics and as long as you
stick to the HB-1 variety thevre cheaper.
Checking them is a simple matter., just use
the test lash up given in Fig. 2. The power
supply can be that of the unit., The value of
the potentiometer is not critical but the fixed
resistor in series with the diode should be
sufficiently large to limit the current to less
than 10 ma. Just connect the diode and run
the potentiometer slowly up. The voltage should
rise smoothly until the zener voltage is reached.
Increasing the pot further should not cause
any significant increase in voltage. If vyou
have less than a volt or so across the diode,
you have the polarity of the diode reversed;
just turn it around and try again! If you get
a continuously increasing voltage with no zener
point, either it has no zener point or it is above
the voltage range you have tested it for, but
in either case don't despair, the diode will be
quite satisfactory for either D1, D2, or DB6.
Test them all at the same time and mark the
zener voltage on each. Select one of the higher
voltage units, on the order of 10 or 12 volts
for D5. Use the lowest voltage unit, prefer-
ably between 8 and 9 volts for D7. If you are
unable to find one this low, D7 may be re-
placed by a 100 mfd 12 v electrolytic capaci-
tor. As for DS and D9, the actual voltage is
not critical and can be anywhere in the 8 to
12 volt region—however D8 should have a
higher zener voltage than D9; a half volt dif-
ferential is quite adequate. This differential
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assures that transistor Q6 cuts off.

The transistor type specified are modern
units that you can buy at reasonable prices,
plug in, and be assured of satisfactory per-
formance. There are cheaper (but very little
cheaper) transistors which can be used if you
are willing and able to go through a selection
procedure to find the satisfactory units. The
2N2374 and 2N2375 units are low cost modern
PNP units with relatively high voltage capa-
bility (—35v). They also have high beta with-
out having the exceptionally wide beta spread
of some of the less expensive units. They
aren’t shown in the photos since they came on
the market after the photos were taken, but
they have been tested and used in a number of
units and gave good performance without se-
lection. If you have some means of checking
beta, use the highest beta transistor for Q4
and the next highest beta unit for Q5. The
2N1304 are moderately priced NPN tran-
sistors and perform very nicelv in the circuit.
The output transistors used in the wvarious
units have been of a wide variety of types, in
general the 2N251 or any TO-3 (diamond
base) transistor with a 50 volt rating and rea-
sonable beta will be easy to mount and should
do an acceptable job. For those who prefer
the stud mount, the 2N1501 has done a fine
job in a number of these units.

Probably the best way to indicate some of
the many ways in which the terminal unit
can be packaged is to take you along the path
I travelled. This runs from the first complete
unit, which resulted from successive modifica-
tions of an earlier transistor terminal unit, on
through to the latest printed circuit version
with relatively compact packaging. It is now
in what T consider to be relatively finished

S2 R6 C6 R7

form—around my shack these things are only
relative, my favorite activity being design and
construction with the actual operation nor-
mally playing a secondary role. The other rea-
son for the qualification is that I have since
built up an AFSK tone generator for the unit
and it is presently being tested both at the
home station and by a number of the local
gang. It's not yet in printed circuit form, so
that's another story for another day.

The first unit was built on a 3x4x6 inch box
cabinet which started out as a three transistor
TU about two years ago. To this I added the
transistor current regulator circuit and mounted
the extra transistor and the switching tran-
sistor on a piece of aluminum which was bolted
to the top of the chassis (Fig. 3). The piece
is far more substantial than is actually required,
but it had the merit of being readily avail-
able! Potentiometer R29 was placed on the
same heat sink later when I found I needed
room for an extra control on the unit. While
this version gave improved performance, I felt
the need for a trigger circuit to improve per-
formance and ensure that the unit did not sit
in a half on—half off state. The design work
on the trigger circuit was done on a separate
board and started out as a most impressive
array of transistors, and underwent a long
series of revisions, refinements, and simplifica-
tion until I was satisfied that I had reached
the point where any further simplifications
would degrade performance. The final form
was then built up on a small piece of per-
forated board which was mounted by means
of the wire leads to the terminal strip be-
neath the chassis (Fig. 4). This is not the best
of construction techniques, but things were
getting rather crowded and this did a good

FIGURE 9
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Communication and TV Antennas

rex LABORATORIES

ASBURY PARK 40, NEW JERSEY. USA.

job of using what little space was available.
The power supply for the 9 volts of bias was
also crowded in beneath the chassis. The unit
contained a fixed resistor rather than a poten-
tiometer for RS, but is otherwise identical
electrically to the circuit diagram and the other
units. The performance of the unit was excel-
lent—but the possibilities for mass duplication
were small indeed!

The next step was a lengthy conference with
W3ITO, who during the normal daylight hours
spends his time packaging electronic equip-
ment for some rather fancy end uses—and in
considerably smaller packages. After some dis-
cussion we settled on some general ground
rules for the subsequent units: first they should
be relatively easy to duplicate, second they
should all be designed for standard parts and
components, and last but not least they should
be relatively flexible, permitting the board to
be used in a number of different mounting
configurations. The next work was Fred’s, and
about a week later (lets be honest—it was
more than a week) he reappeared with some
beautiful printed circuit boards, made of epi-
glass, neatly eveletted and everything. The re-
sulting unit is shown in Fig. 5. These have
plenty of room not only for the circuitry, but
even have provisions for mounting the toroid
filters and transformer T1 directly on the print-
ed circuit board. They also provide space for
mounting 2N173 type transistors (guess which
transistors Fred had in his junk box?), which
are considerably larger than necessary, but
which provide good performance without re-
quiring a heat sink. My first reaction was that
the boards were huge indeed—but in retro-
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spect, after building some of the smaller units
I must confess I am far more pleasantly dis-
posed toward this version. It is relatively large
but it is a real pleasure to work on a unit of
reasonable size and not have to contend with
small clearances and tight quarters. You will
note that in this unit we cut a section out ot
the top of the 7x15x3 chassis that we mounted
the unit in, so as to provide access to the bot-
tom of the printed circuit board. It's lucky we
did—one of the transistors worked fine tor ten
seconds and then slowly died! In later units
we have been brave (and I suspect foolhardy)
and we would recommend this technique for
those of vou who would prefer a 1 minute
task to a 2 hour task in case things do not go
perfectly the first time around. If you are
brave vou can do the job carefully and then
mount the circuit board on stand offs on the
bottom of the chassis; we also put a thin sheet
of mylar between the board and the chassis
just in case. The large chassis size provides
plenty of room on the front for mounting the
controls, and as one of the gang remarked the
unit is made to order for those who like to
have knobs to play with. We also mounted two
extra octal sockets on the rear of the chassis
so that if we ever want to convert from the
fixed filters to plug in filters, the conversion
will be a relatively simple matter. The third
octal socket, which is in the center of the
chassis in the rear provides for all the inputs
and outputs of the unit. Thus when changing
from one TU to another we have only one
octal plug to transfer rather than the usual
morass of wires (magnet, keyboard, audio in-
put, FSK voltage, etc.) that one is normally
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faced with. It makes life considerably easier,
and for added convenience in testing units or
operating away from home we have provided
redundant jacks for the magnet, keyboard,
and audio input.

In the version shown in the photograph we
did not mount transistors Q7 and Q8 on the
printed circuit board, but used 2N1501 tran-
sistors which we had on hand and mounted
these on small aluminum heat sinks on the
side of the chassis (See Fig. 5¢). The leads
were then wired to the appropriate points on
the printed circuit board.

The final version, which is the neatest look-
ing of the units is shown in Fig. 6. The circuit
diagram is given in Fig. 7 and the parts list in
Fig. 8. The photographer was economizing,
so we have two units which are quite similar
shown—there are differences which illustrate
some of the options open to the builder. These
units use a much smaller printed circuit board
—roughly 3 inches by 8 inches in size., The
layout of the board is shown in Fig. 9 and the
parts layout on the top of the board is shown
in Fig. 10. This board provides a large per-
centage of the circuitry of the unit, but since
it provides for separate filters, controls, out-
put transistors and power supply, it does pro-
vide a considerable degree of flexibility in
packaging. It can, of course, be readily adapted
to relay rack mounting by the use of a stand-
ard 3% inch relay rack panel. One of the units
pictured uses 2N251 transistors and has the

toroid filters mounted integrally in the unit.
The other unit shown uses plug-in filters and
has 2N1501 transistors mounted internally.
This actually has an extra transistor mounted
internally to be used as an additional output
for a reperforator. This permits a reperf to be
used along with the page printer and gives
separate control of magnet current. The cir-
cuitry for this modification is shown in Fig.
11. The jack which is paralleled with the mag-
net output of the octal plug on the other unit
is here wired up to handle the extra output.
The plug-in filters may be mounted in the
Vector C-12 cans shown in the photo, or may
be more complex units mounted in a 3x5x10
chassis—which is the chassis size used for these
two units.

With this size circuit board you can choose
your own size cabinet and vour own panel
layout—the space occupied by the board is
small indeed. Please don't get the idea that
this represents the ultimate in packaging tech-
niques and shrinkage. Had we not adhered to
the original requirements of ease of construc-
tion and standard parts, it could have been
made considerably smaller. If you want to try,
just use smaller size potentiometers, wind a
single transformer for the two voltages re-
quired, use a miniature meter and miniature
electrolytics and you can end up with a con-
siderably smaller unit,

The filters used in the terminal unit are
bandpass units of the conventional type.” The

* FFor more complete discussion see article in Nov 62 issue.
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circuits and the component values are given
in Fig. 12. There is also an illustration of the
set up for tuning the filters. Tuning is simple
using the test set up. Connect it to the LC
pair to be tuned, short out the other LC pair
of the filter you are tuning, and either by try-
ing different capacitors, or by adding or sub-
tracting turns from the toroid, bring that sec-
tion to resonance on the desired frequency
(either 2125 or 2975 cyeles). Then switch
the short to the section you have tuned up
and proceed to une the other section. Note
that this procedure effectively adds the cou-
pling capacitor to each LC pair. The coupling
capacitor is chosen from normal 10% capacitors,
which should be close enough for proper per-
formance. You should preferrably tune the
output section with the load connected so that
tuning does not shift after the unit is wired
up. The values given are for a bandpass of
about 200 cycles, which is our recommenda-
tion for general use. If toroids or space are
problems, yvou may prefer to use only one
toroid in each section; this will not give
quite as good performance as the bandpass
unit with two toroids per section, but the per-
formance will still be considerably better than
the average terminal unit. Just omit the cou-
pling capacitor and the second LC pair.

When building the unit you can either
mount the filters on a terminal board and put
it inside the unit, or you can make each of the
filters a plug-in unit. The numbers at the ter-
minals are the base connections for the octal
sockets used with the plug-in units. We found
it handy to have these standardized, thus we
could check out terminal units before the
filters had been finished. The plug-in units
also permit you to have other filters with nar-
rower bandpass or special filters for short shift.
By making up just one filter for 2550 cycles,
yvou are equipped for copying the commercials
using 425 cycle shift. The dual plug-in units
are each mounted in a Vector C-12 can which
is 2x2x3 in size. The Millen 74400 can has
also been used, but things are a little more
cramped inside. When the units are finished
and connected in the circuit, check to see that
the bandpass is smooth across the top and not
double humped. If you do have a double hump
with the units operating with the normal load,
add a resistance across the output toroid of
each filter. By careful selection of the resistor
vou should have no difficulty in smoothing the
response. Without a load you will surely have
a double humped curve, and the value of
resistance needed will depend to some extent
on the betas of transistors Q2 and Q3. You
may not need any—if not, fine.
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Values Are Identical To Those Of Normal Circuit.

FIGURE Il
CIRCUIT FOR OPERATING TWO PRINTERS

Checking out the unit is a relatively simple
procedure. For the initial check, disconnect
the lead supplying voltage to Q- and Q. Plug
in the unit, apply power, and check the power
supply voltages. First check the voltage at the
collector of transistor Q.. By varying the set-
ting of R14, the voltage should at some point
shift from a little less than one volt to approxi-
mately the zener voltage of Dg. You should
not, repeat not, be able to obtain an inter-
mediate voltage reading regardless of the set-
sing of R14. If vou can, the transistors you are
using for Q, and Q. probably have too low a
beta. The switching should occur when R14
is set approximately to center scale, i.e. when
the voltage on the center arm of the pot is
about —1 volt. One unit on which detailed
voltage measurements were made switched on
a .03 volt change on the bases of Q, and Q..
The next step is to check Qg The collector
voltage should switch from about the zener
voltage of Dy to about zero volts. A further
check should be made on the voltage from the
collector to the emitter of Q4 When this tran-
sistor is conducting, the voltage drop should be
less than one volt. If it is higher than this,
either use a higher beta transistor for Qg or
decrease the resistance of R21.

Next check the mounting of transistors Q;
and Qg to see that you have not grounded the
collectors in the process of mounting and heat
sinking them. (This bit of advice is the result
of some experience!) After reassuring yourself
on this point, connect the power to the units,
plug in the selector magnet, and turn on the
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unit. By now varving the setting of R14 you
should be able to switch the magnet current oft
and on. Then with the current on adjust R29
for the proper magnet current. For Model 14 or
Model 15 machines with pulling magnets, be
sure the two sections of the magnets are in
parallel and run 120 ma to the paralleled mag-
net sections. With holding type magnets, less
current should be satisfactory. If vou are un-
able to draw the full 120 ma with R29 set at
minimum resistance, you probably have a very
low zener voltage diode for D,, and the cure
is simple—merely decrease the resistance of
R28. Normally vou set R29 and leave it alone,
so if space is a problem you can locate this
pot at any position on the chassis you have
the room for it. Alternatively, you could merely
select R28 for the proper current and delete
R29 completely. Check the voltage from the
collector of Q. to ground. When the magnet
current is on this voltage should be less than
one volt. Readings of .1 volt to .4 volt are
typical. If it is more than a volt, the beta of
the transistor is probably low—but with identi-
cal transistors being used you can easily switch
transistors and see if this improves the situa-
tion. Actually when you use power transistors
here you are normally well off since the betas
are usually considerably higher at the 120 ma
operating point than they are at the full rated
current the devices are designed for. You can
compensate for an extremely low beta unit by
decreasing the resistance of R24 from 1500 to
1200 or even 1000 ohms. A number of the
units built have used 2200 and 2700 ohms for
this resistor, but the 1500 has been specified
to provide latitude for the lower beta tran-
sistors.

Assuming all works well now, the only re-
maining step is to feed audio tones into the
unit and see if it plays. The audio tone is
limited by D; and D, (an oscilloscope will
demonstrate this visually), it is then amplified
by Q,., and the two filter sections separate the
tones. With a mark tone input you should get
a positive output at the junction of R6 and
R7, while for a space tone you should have a

i

Ce
Y i R R
I e b ovemmmmy et {h g
A " Aglo T CiREBIT "1 _To
Tc c?\ 0SC. lltl_ﬂgllumﬁm SCOPE
- -

s

FIGURE 12
L all 88 mhy. R = 1 meg. or larger
2125 cycles 2975 cycles
C: .06 mfd. .03 mfd.
Co 0059 mfd. 0022 mfd.
Link 9 turns 5 turns
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negative output. If they are reversed, just
throw SW1 and the situation should be as
specified. With SW3 in the receive position
(center) these tones should switch the magnet
current on and off.

Last, but certainly not least, I want to thank
the gang who helped me in the process of get-
ting these beasts into their final form, especially
Fred, W3ITO who is responsible for the print
ed circuit board work and who has built,
checked out, and struggled with modifications
on a number of these units. He’s also been
willing to test a number of my brainstorms—
both good and bad! To Frank W3PYW who
has been of great help in discussing RTTY and
related problems in general and checking out
a numbers of units in particular. To Bob,
W3OII for the very fine photos and continuing
encouragement in my efforts to get this thing
down on paper. He must indeed be persuasive,
for these last paragraphs are being written in
Paris—and I can assure you there are better
things to do in Paris than to write articles on
terminal units! And last to the many locals
who built them and eriticized them.

As for making printed circuit boards, 1
have no sage words of advice to impart. Just
get hold of one of the numerous articles that
have been published in the past and get to
work, theyre not difh

icult. If vou're lazy, you
might check to see if any of the guys who
make printed circuit boards for hams would
be willing to make one up for you. But don't
write me or any of the hams mentioned above.
About three dozen of them have been turned
out for the local gang and none of us have
any desire to go into the printed circuit busi-
ness. Weve retired, However, if printed cir-
cuit boards are new to you I suggest you use
a small iron and much caution. The transistors
may be soldered directly onto the printed cir-
cuit board or you may prefer to use sockets.
(ELCO 3304 sockets work nicely.) One of
the last two units pictured uses sockets while
the other has the transistors soldered directly
to the board. If you use the direct approach,
get some surgical forceps, they make fine heat
sinks while soldering.
Good luck.

. W3TUZ

Fig. 8. Component Values

Transistors:

Q 1 2N2375
2N2375
2N1304
2N2374 or 2ZN2375
2N2374 or 2N2375
2N1304
ZINZS 1.
2N251,

2ZN1501
2ZNT1501

0O 0O DK
o~ bW

NOVEMBER 1963

IO METER BEAM

One |Inch Elements for Low Q
and Wider Frequency Range
e 12 Foot Boom for Wide Spacing
e Dipole Driven Element, 52
Ohm Feed
e Forward DB Gain 9.2
Front-To-Back 28 DB
e All Tempered Aluminum—Driven
Element Assembled.
Shpg. wt. 20 Ibs.

TROMBONE

METER BEAM

e Gamma Match for 52 Ohm Feed

e Resonate Frequency 50.4 Meg.

e Forward Gain 11.2 DB
Front-To-Back Ratio 25 DB

e Boom Length: 15 Ft,
1¥2 Inch Dia.

e 1” Dia. Elements for Low “Q",
Wide Range

e Tempered Preassembled Alu-
minum Elements, Easy Installa-
tion. Shpg. wt. 20 Ibs.

MONEY BACK GUARANTEE

= SEND CASH OR MONEY ORDER TO: -

SUPER “Q"” PRODUCTS
3363 Verner, Kent, Ohio

10 Meter Beam @ $29.95 Shpd. Exp. Collect Only
6 Meter Beam @ $27.95 Ohio Res. Add 3% Tax

NAME
ADDRESS
CITY

ZONE __ STATE
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D-1, D-2, D-6 HB-1 (see text)

D-3,D-4 1NI19]

D-5, D-7, D-8, D-9 HB-1 zener (see

text)

D-10 1N466 or IN703
Resistors:
Re=lls 2 bl R-11 10 k R-21 47 k
R-2 22k R-12 100 k R-22 270
R-3 4.7 k -13 1 meg. R-23 1.5k
R-4 680 R-14 10 k R-24 1.5 k
R=5 1.5k R-15 8.2 k R-25 8.2 k
R-6 270 k R-16 10 k R-26 3.9k
R-7 270k R-17 6.2k R-27 4.7 k
R-8 .5 meg. R-18 68 k R-28 18—1 w
R-9 56k R-19 1.2k R-29 50—2 w
R-10 270 k R-20 2.2k  Ry,Rg 1 meg

Capacitors:
C-1 10mfd. 30v. C-6 .002 mfd.
C=2 N0nfd, 10yv.. C=7 mid. .5 mid
C=3  10mfd. 10w, 'C=8 'mid. .5 mid.
C-4 .005 mfd. C-9 .001 mftd.
C-5 .005 mfd.
Switches:
SW- DPDT SW-2 SPST SW-3 DP3T
61G401, Stancor A3332
Transformers:
T-1 2000 ohm voice coil Allied Radio
61G401, Stancor A3332
T-2 115 v./26 v.c.t. Allied Radio 61G476,
Triad F-40 X
T=3 115 v./6.3 V.
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Donald A. Smith W3UZN
Associate Editor

Kent A. Mitchell W3WTO
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The Hallicrafters SX-140K

Are you in the market for a receiver in the
$100 to $125 price range, but undecided
whether to purchase a commercially built set
or one in kit form? Why not combine the ad-
vantages of both and consider the Hallicrafters
SX-140K? This is the companion receiver for
the HT-40K transmitter kit as described in
the May 1962 issue of 73 Magazine.

A ham band only receiver, the SX-140K
covers 80 through 6 meters. Priced at $104.95
in kit form (also available factory wired and
tested for $124.95), this receiver offers many
features not usually found within this price
range.

Lest you have misgivings concerning con-
structing a receiver because of the usual asso-
ciated task of rf and oscillator stage alignments,
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let us hasten to mention that the SX-140K re-
ceiver kit is supplied with a completely aligned
and prewired bandswitch assembly,

The receiver incorporates a pentode rf ampli-
fier, one half of a 6AZS8, with a manual rf gain
control in series with its cathode. A 6USA is
used as the local oscillator-mixer stage, its
output fed to a 6BAG if amplifier. The oscillator
frequency is varied by a main tuning capacitor.
No fine tuning control is necessary due to the
25-to-1 tuning ratio of the main tuning, which
is very adequate for the 6 inch per band of
slide-rule dial provided. The selectively-bfo
control in the suppressor grid of the if stage
is actually a regeneration control and effec-
tively varies the selectivity of the stage from
approximately 8 ke to approximately 2 ke. Ad-
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LAFAYETTE RADI0 ELECTRONICS

THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER

DELUXE 8-TUBE COMMUNICATIONS RECEIVER
R —— MODEL HE-30

7995

$5 MONTHLY
On Easy Pay Plan

imported

® Tun 550 KCS to 30 MCS in Four Bands e Built-In

Q-Multiplier for Crowded Phone Operation e Calibrated
Electrical Bandspread e Superheterodyne Circuit e Stable
Dscillator and BFO for Clear CW and SSB Reception @ Built-in

Edgewise S-Meter

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise ratio.
Selectivity is = 0.8 KCS at — 65db with Q-MULTIPLIER.

Available in a semi-kit version with all major components
premounted. Model KT-320 — only 64,95 Complete

LAFAYETTE MAIL ORDER
& L. |. SALES CENTER

111 Jericho Turnpike,
Syosset, L.I., N. Y.

——— OTHER LOCATIONS —

Jamaica, N. Y. Newark, N. J.
Scarsdale, N. Y. Plainfield, N. J.
New York. N. Y. Paramus. N. J.

Bronx, N. Y. Boston, Mass.

MNatick, Mass.

vancing the control until the stage breaks into
oscillation provides a beat note for CW and
SSB reception. Operation and adjustment of
this control is both simple and effective.

The if output signal is coupled to a 6T8A,
which not only functions as the detector and
first audio amplification stages, but performs as
noise limiter and ave control stages as well.
Noise limiting is by diode action and ave bv
the conventional feedback method.

The tetrode section of a 6AWSA is the
audio output stage and is connected through
an output transformer to a pair of terminals
on the rear chassis apron and to a headphone
jack on the front panel. Though there is no
built-in speaker, there is enough cabinet space
for a 3" x5” speaker to be mounted on the
top of the receiver cabinet by the more enter-
prising builder.

The remaining triode section of the 6AWSA
is incorporated as the S-meter amplifier. It
must really amplify too, as the S-meter cali-
bration goes up to 90 db above S9! The meter
is disabled in the CW-SSB mode to prevent the
needle from pegging and otherwise flopping
around unnecessarily.

An unusual, useful, and welcome feature.
especially for a receiver in this price category,
is the inclusion of a crystal controlled calibra-
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Send for
Big New
422 page
1964 Catalog

PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS

™. RECEIVER MODEL HE-80

12950

$7 MONTHLY
on Easy Pay Plan

Imported

@ Dual Conversion on 6 Meters @ b5-Bands: 550KC-54MC
® Product Detector Circuit for Improved SSB Reception
e Separate BFO and Q-Multiplier Circuits (can be used
simultaneously) e Crystal Calibrator e Efficient Super-
heterodyne Circuit e Effective Automatic Noise Limiter

e Voltage Regulated Power Supply

Features outstanding sensitivity, Q-Multiplier selectivity
and electrical bandspread, makes a handsome addition to
your ham shack. Calibration crystal is sold optionally.

LAFAYETTE RADIO ELECTRONICS
Dept.73K-3P.0. BOX 10

SYOSSET L.1., N.Y. 11791

[1 Please send me new 1964 Catalog 640

[ ] Ship Stock No. ................ $............ enclosed.
| e L R e S B
| ] ) SRR ot « | AR 1§ ] § JReite

tion oscillator. With the oscillator (the triode
section of the 6AZ8) operating at the crystal
frequency of 3.5 me, fundamental and even
harmonic signals are injected into the local
oscillator to produce band edge calibration
points at 3.5, 7.0, 14.0, 21.0, and 28.0 mc. For
6 meters, an odd harmonic must be used, and
is heard at 52.5 mec. The Calibration Reset con-
trol on the front panel is a variable capacitor
paralleled with the Main Tuning variable.

The power supply is transformer operated,
thereby safely isolating the chassis from the ac
line, and has silicon diode rectifiers.
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Provisions are made for transmitter control
and antenna changeover hook-ups via auxiliary
contacts on the function switch. When placed
in the standby position, two pair of terminals
on the rear chassis apron are shorted, provid-
ing switch action.

Two manuals are furnished with the SX-
140K; one is the assembly manual and may
be discarded upon completion of the kit, and
the other is an operation and service manual.
Keeping these two items under separate cover
is a good idea would like to see some
other kit manufacturers do the same.

All said and done, the authors are very im-
pressed with this little receiver, both in design
and performance. Sensitivity and especially
selectivity appear to be well above average for
receivers of this type. In short, it would be

The Amateur's

hard to find a comparable receiver at this
price, particularly with 6 meter band coverage
to boot. It is also interesting to note that,
checking the current used equipment price
lists, we find that both kit and factory wired
models have the same resale value . . . some-
thing to keep in mind.

. « « W3UZN ... W3WTO

SX-140K Specifications

Frequency Coverage ..... R0, 40, 20, 15, 10, 6 meters.
(ham bands only)

.6AZB rf amplifier/calibration
08¢,
6UI8A local oscillator/ mixer
GBA6 #f amplifier
6T8A detector, ANL, 1st audio
6AWRA audio output/S-meter
amplifier

Tube Complement

Controls ..Main Tuning, Function (Off,

Standby, am, c¢w-SSB), Audio
Gain, Band Selector (6 posi-
tion), rf gain, Selectivity /bfo,
ANL(on-oft), Calibrator(on-
off), Calibration reset, Antenna

Trim.

Antenna Impedance .50-75 ohms

Audio Output Impedance. 3.2 ohms

Power supply . .. Transformer operated, silicon
diode rectifiers i a doubler
circuit.

Power requirements .. 117 VAC, 50-60 cvcles @ 47
watts,

Dimensions . .1338" wide, 814" deep, 7 3/16"
high

Weight v eneeeeeass13Va pounds

Price: TRIEY | o anvie oo e $104.95

(factory wired $124.95

and tested)

-------

Cape Canaveral

Matthew Russel K2YIH
131 Skycrest Drive
Rochester, N. Y.

There is probably not an amateur on the
subscription list who has not felt pangs of envy
at seeing pictures of the electronic installations
at Cape Canaveral and other missile places.
A few of you readers probably already have
installations of parallel quality. Some other
few of you will have looked up the prices in
a catalog and promptly forgot the whole mess.
The rest of you haven't even bothered to look
up the prices because you know it is too ex-
pensive.

Well, fellow hams, take another look and
compare with the photographs of what I did
for less than twenty dollars!
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Since every installation is different there isn't
much point in giving exact constructional de-
tals. The photographs explain the methods |
used and should give you some hints for vour
console.

The corner console shown in Fig. 1 was
made to fit into a space beneath the basement
stairs only 4% feet wide. It has two sloping
front sections with nineteen inch rack width
each and a center section with seventeen
inch rack width. This is not standard but it
enabled the console to be fitted into the avail-
able space.

Each of the three sections was made from
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HERE IT

THE NEW EDITION OF
THE WO6SAI

BEAM ANTENNA HANDBOOK

by William I. Orr, W6SAI

Before you build or buy

your beam antenna —

READ This HANDBOOK!
FEATURING -

Y The new Inducto-match system

v The W6SAI compact three element beam

Y Multi-band beams
v Design of 40 meter beams
Y Inexpensive wire beam antennas

v Design charts and SWR curves for 40, 20,

15, 10 and 6 meter beams

Completely revised and brought up to date, the new

200 pages
Price: $3 75

Second Edition of the W6SAI ““‘Beam Antenna Hand-
book'' covers all details of antenna, theory, construction, installation and ad-
justment. New, simplified designs. Complete drawings and photographs of rotary
beams you can build. How to evaluate your antenna!

« VHF HANDBOOK by Orr, W6SAI and Johnson, W6QKI.
First complete Handbook covering the VHF spectrum! Many
VHF construction projects! Design and construction of VHF
transmitters, receivers and antennas! Make your VHF sta-

tion work! $2.95

« ELECTRONIC CONSTRUCTION HANDBOOK by Robert
Lewis, WBMQU. All about design—construction—layout and
testing of electronic equipment. Non-technical guide for
kit-builders and your best key to better performance of
your equipment! $2.95

« ALL ABOUT CUBICAL QUAD ANTENNAS by WA&éSAL.
Construction and tuning data. Multi-band Quads. Charts,
drawings and photos for your Quad. Full, complete data
on home-made Quad antennas. The new X-Q Quad. $2.85

NOVEMBER 1963

FIVE ACES!

READ THESE
AMATEUR RADIO
HANDBOOKS!

« NOVICE & TECHNICIAN HANDBOOK by W&6SAI and
W6TNS. All about amateur radio in nontechnical language!

How to learn the code. How to assemble your ham station.
Transmitters! Receiversl DX! How to Get QSL cards. $2.85

« BETTER SHORTWAVE RECEPTION, by Wm. Orr, W&SAL.
Your introduction to shortwave radio. How to hear DX.
How to buy a receiver. Amateur radio. How to align your
receiver. Antennas! QSLs. Getfting your ham license. $2.85

At your radio dealer now!
Add 15¢ per order to the publisher:

DEPT. Q
RADIO PUBLICATIONS, inc., Wilton, Conn.
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plvwood. The table he
is thirty inches and the console height is forty-
nine inches measured from the floor. The two
triangular wedge panels were cut to fit from
%th inch masonite. Two five-sided top pieces
fill the space between the rack sections and are
detachable so the entire console can be "un-
hinged” after the table top is removed. This
enables the console to be pulled through a
standard doorway. (See Fig. 2.)

Each of the sections is eighteen inches
from front to back and the pitch of the sloped
front is six in seventeen which gives a top
depth of twelve inches when the slope starts
at two inches above the table top.

Fig. 3 shows my SX 28A receiver mounted
on the left, being of standard rack width. The
transmitter, a Viking Challenger, is not of
standard rack width and merely sits in place
on its own rubber feet. A wood block behind
it keeps it from sliding out of position.

The other panels were made from sheet
aluminum. The mounting hole spacing in all
panels is a multiple of one inch, and threaded
holes in angle iron supports behind the panels
are also spaced every inch so that any panel
will fit in any position. This takes care of any
rearranging of components at some later date.

The base of the receiver section serves as a
speaker enclosure. The bases of the other two
sections would make good locations for power
supplies and for gear that doesn’t have to be
touched while operating—converters, modula-
tors, etc. Or, it can be used for a foot rest,
like my center section.

Also in the left hand section is a Q Multi-
plier and 100kc standard. The right section
holds an all-band antenna coupler, VSWR
meter, 6 Meter vfo, and plug panel for key
jack, auxiliary mike, and vfo output plug.

The center panel houses an antenna patch
panel, a power distribution panel for control-
ling vfo, push-to-talk switch, and antenna rota-
tor controls and indicators. Also in the center
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panel is a Panadapter in its first stage of con-
struction.

The console has been in operation for about
four years and has proved to be very versatile
in spite of its outward finished appearance that
seems to say “this is the final design. Do not
add as much as one more knob.” Adding new
components, however, has been very easy and
general wiring changes have been done with
complete freedom since the entire console can
be pushed out of the small operating room
and into the workshop where access is free,
tools handy, and the lighting better.

Once you get your console started you will
face many decisions concerning the best way
to achieve an effective arrangement of com-
ponents, cabling, and controls. Let me pass on
a number of suggestions and solutions that 1
have learned by experience. Maybe these hints
will be just what you need or maybe they will
spark an idea even better.

Construction

The console pictured was made from %
inch plywood, AD interior grade. I used plenty
of glue and a few screws at important joints.
Other joints received only glue and finish nails.
Finish vour cabinets with several coats of
shellac with plenty of sanding between
coats. The first three coats of shellac are the
most important to tame the wild grain of fir
plywood. For goodness sake do not spoil
vour console by staining it brown. You should
be trying to simulate a $1000 metal cabinet,
not an antique hutch cupboard.

Mount each section on caster wheels and
pay attention to load ratings when you buy
them. Electronic gear is heavy!

The actual shape of your console must be
a product of its environment. Remember,
though, that a curved console such as mine is
easier to operate from than a console with
everything in a straight row. No switch or
knob on my panels is farther away than a
comfortable arm’s reach.

Plan now for expansion later. This alone
suggests that yvour panels should be modular
widths so that they can be arranged in dif-
ferent ways to suit your amateur fancy. Even
in my limited size radio room I can still double
the available panel space by placing another
tier of panels above the present ones, but
tipped forward instead of back. When the time
comes, some of the little-used controls can be
shifted up and the operating controls shifted
down.

Mounting of your commercial gear can be
done in several ways:

a. Standard Rack Panels.
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ONE FOR ALL!

and all from ONE!

the TOPAZ UNIVERTER 300 XL—ONE rugged,
supply to power any popular transceiver.

the TOPAZ UNIVERTER 300 XL—A Lifetime Investment—
Built for rough weather, rough usage, and years after years
of trouble-free service.

the TOPAZ UNIVERTER 300 XL features:
300 conservative watts @ 800, 700, or 600 Voits Hi B
275 Volts Low B
-50 to -90 Volts Potentiometer-adjusted Biaos
Input 11 to 15 Volts DC
Weight 8 Ibs.

reliable

BN G Ok

Dust-proof, dirt-proof, kick-proof, spray-proof deep-drawn
steel housing. Ideal for under-hood mounting—But at-
tractive for vinuunting—QUlET enough to mount
by your ear.
Uses rugged new transistors. Ratings conservative,
Impossible to domage by short circuit. All cables
included: 8-ft. red cable to battery, 5-ft. cable te
transceiver, 18" cable for ground.

T o P A z The TOPAZ UNIVERTER 300 XL $]19 95

D see your dealer or write today!

3802 HOUSTON ST., SAN DIEGO 10, CALIF. e« CYPRESS 7-4815

Some manufacturers still build their gear to
fit a standard rack but be careful of TVI and
receiver radiation if you take things out of their
boxes. My SX28A seems to perform just as
well out of the cabinet as it did in. It has an
enclosed rf compartment and a full bottom
plate, however. Most present day receivers

lack both of these features and may suffer

from signal entry directly into the chassis if
they are taken out of their shielding cabinets.
b. As is mounting.

Some commercial gear can be mounted into
vour console and still look as if it belongs there.
My transmitter is mounted this way merely
by placing it in position and holding it there
with a wood block behind it. Other panels
around the transmitter make it appear to blend
in. Be careful when you build your console
that you allow enough room to slide your gear
in without scraping. Some of the Heath gear,
for instance, measures 19% inches over-all
width. If the sides are perforated for heat
transfer, allow some extra width for air flow.

¢. Remounting on new panels.

I mounted my Heath vfo and Q Multiplier
behind console panels by drilling matching
holes for the shafts and holding the whole thing
together with the shaft nuts and original
screws. Then I had to do my own lettering.
Generally, it will look better if all your panels
are alike in style and color. Some panels may
be mounted on the front surface with the
console panel sandwiched between the manu-
facturers panel and equipment cabinet.

I have placed receiving functions on the
left, transmitting functions on the right, and

NOVEMBER 1963

control functions in the center. This arrange-
ment will suit most right-handed people. Left-
handers will prefer the reverse.
Finishing
My console, like a lot of them at Cape
Canaveral, is a soft green color with light grey
panels. You may want to match the color
scheme of your existing equipment but be
careful of dark colors. They can be very
tiring to look at after a while.
Buy plenty of paint for the panels. I used
a grey spray-can paint but found that the
color had been discontinued when I wanted to

add a new piece of gear. I consequently
bought three cans from the same color lot and
painted the entire set of panels over again.
Now I have all the present panels painted to
match and also have a reserve supply for
touch-up and future additions.

Labeling of the panels is a formidable task.
There are a number of solutions, however, de-
pending upon how professional you want your
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console to appear. A few of these solutions
are listed here:

a. Decals. This is the most common solution.
However, I have found the quality of the de-
cals available to be rather unreliable. Also, if
you spoil one of the decals and find it is the
only one of its kind on the sheet, you must try
to splice pieces together or buy a new sheet in
order to get the one word you want.

b. Wax Transfers. These come by the sheet
also. To use these, the sheet is placed over the
panel and the word transferred by rubbing on
the plastic sheet backing with a blunt stick.
The letters transfer to the panel and adhere.
An overcoat of clear lacquer is necessary.

c. Rubber Stamp. Several companies make
a rubber stamp built like an adjustable date
stamp but with a complete alphabet and num-
eral set on each moveable band. I have used
one with six bands and found it adequate.
Careful attention to registry and orientation
is necessary to get the words on straight.
Stamp pad ink is too transparent for most uses
on metal panels and doesn’t leave sharp edges.
A better method is to use black printers ink.
Practice on a scrap panel first to learn the
“touch.” Also keep a rag handy with lighter
fluid or solvent to wipe off your mistakes
before they dry. This method is also very use-
ful for marking your chassis with tube type
designations by each socket. A protective lac-
quer coat is advisable. These stamps are avail-
able through stationery stores for about $10.00.

d. Silkscreen. This process is simple but
lengthy and requires a good deal of equipment
that most of us do not have. For one-of-a-kind
panels it is rarely justifiable.

e. Hand Lettering. Even the steadiest of
artist’s hands can not letter carefully enough to
be acceptable for close observation reading.

f. Machine Lettering. Several types of
mechanical lettering guides are available from
engineering supply stores, My console panels
are lettered this way with India ink.
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Electrical: (See Fig. 4)

Main power should be controlled by one
easy-to-reach switch. A pilot light is also
a wise safety precaution. Each piece of gear
should be fused internally and ac power dis-
tribution wiring should be fused where the
main line comes into the console.

AC power distribution is not difficult. With
normal safety precautions and observance
of U. L. and local codes, route your ac lines
as vou wish. A useful item is a strip of appli-
ance outlets in each console section near the
top of the console. My console contains a
power distribution panel from which I can
turm on ac power to converters, relay control
circuits, vfo power supplies, etc. Neon indi-
cator lights are very handy. Make at least one
ac outlet available from the front of the console
for soldering irons, etc.

A good low impedance ground bus is a
good idea. I used No. 6 bare copper wire with
a series of copper straps soldered at useful
points.

Be careful of long coax runs that may turn
out to be undesirable fractions of a wave-
length. Normal tehniques still apply for deter-
mining how long vour feed lines should be but
be careful to include the lengths of feed line
you may install in the console. It is a good idea
to measure each critical piece as it is installed
because you may not be able to measure it
accurately after it is installed!

Install your digital clock in a panel by re-
moving it from its case and taking out the
plastic window. The number wheels can then
be set from the front of the console, Remember
to put the clock on the supply side of the
main power switch unless you want to reset
the clock every time you operate.

Switching of rf can be accomplished with
rotary coax switches which occupy valuable
panel space, or by a patch panel arrangement.
My installation uses bne connectors and several
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short patch cords so I can rapidly patch from
one antenna to another, to dummy load, to
converter, or directly to the tr switch. Patch
panels are versatile in combining several
modes of operation without the expense and
confinement of switches.

I cabled all my wiring with Nylon lacing and
vou will find it well worth the time and ex-
pense to get rid of the snarl of wires otherwise
a part of every installation. There are a num-
ber of substitutes that would do the same job
and not be so permanent. The plastic coil-cord
wrapping seems particularly adaptable to a
changing amateur’s needs.

A handful of cable clamps screwed in con-
venient places will train your cables from one
compartment to another. I even cut some holes
in the console walls in the interest of shorten-
ing up my vfo leads.

Make wiring diagrams of every piece of
gear you install. These diagrams should be la-
beled with wire numbers for all interconnect-
ing cables. These same wire numbers then
should be branded on each wire using self-
sticking number strips. A twenty-five cent
number strip is the best investment you can
make in terms of being able to pick out a
particular wire in a cable some time later.

I have not attempted to color code all my
cable wiring since the wire number system is
easier and more versatile.

Generally it is a nuisance to have loose wires
on the operating side of the console. My micro-
phone was therefore mounted on a flexible
gooseneck from overhead. My key has a cable
just long enough to reach the key jack on the
panel.

Antenna terminals were provided on the top
surface of the console with UHF connectors
for coax inputs and two screw terminals for
open wire feeders. The main console ground
bus is attached to an extermal ground by a
strong spring clip. Connections to the antenna

rotator are made through a surplus multi-pin
connector. Thus the entire console can be dis-

connected from its input and output lines with
a minimum of disconnections.

Conclusions

Investigation of the catalogs will show that
a three section console similar to mine will cost
more than $800.00. It will be all metal and
precisely made, but it will not go through a
doorway and will not provide any more enjoy-
ment than my twenty dollar investment. Ham-
ming doesn’t have to be all on-the-air time.
And just because my console looks good
doesn’t mean that it is inefficient either. -

So get out the ruler and saw and start your
console. You will be surprised how much en-

joyment it will give you.

. . K2YIH

Listen . . .
Fellow Radio

Amateur

Bill Orr W6ESAI

Some time in the future, amateur radio will
again face a Moment of Truth at an international
gathering whose function will be to examine the
radio spectrum with an eye to the future fre-
quency allocations for the various services. At that
time the question raised will be: What does the
radio amateur contribute to the public welfare,
convenience, or necessity that justifies his con-
tinued use of important world-wide frequency al-
locations that are desired by other countries and
by other services?

As the question revolves about public interest,
convenience, and necessity (commonly called
PICON), the radio amateur must reply in this
context, and with an unprejudiced eye. I propose
to do that now. I will speak to you as the Devil’s
Advocate; that is, I will examine the pessimistic
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Author’s Note:

Some time ago Wayne editorialized that he
had received practically no correspondence in favor
of the Incentive License proposal of the A.R.R.L.
Upon writing Wayne that | wished to write on this
subject, he graciously permitted the inclusion of
this article in 73 magazine. | strongly believe the
incentive License proposal is a crucial decision
facing radio amateurs. This article gives my rea-
sons for supporting this proposal,

side of the situation, in order to say the thoughts
that each one of us keeps buried at the back of
his mind. I am going to step on your toes, jab
you in the ribs, and give you a poke in the eye
with a sharp stick.

No organism grows unless it is irritated, and
amateur radio has not been irritated for many,
many years. It is going to be irritated to a high
degree during the coming years, I assure you.

Let me begin this critical self-examination with
reference to Paragraph 78, Article 1 of the In-
ternational Radio Regulations, Geneva, 1959 which

defines amateur radio as:
“A service of self-training, intercommunica-

tion, and technical investigations carried on
by amateurs; that is, by duly authorized per-
sons interested in radio techniques, solely with
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a personal aim, and without pecuniary in-
terest.”

Note that the word “hobby” is not used in the
definition of amateur radio.

Further, Section 12 of the Federal Communi-
cations Commission Rules and Regulations defines
amateur radio as:

“A service whose purpose is expressed in the
following principles . . . a voluntary, non-
commercial communications service, particu-
larly with respect to emergency communica-
tions . . . a continuation and extension of the
amatcur’s proven ability to contribute to the
advancement of the radio art.”

This description of the radio amateur service
is further clarified by the following . . . “to be
brought about by encouragement and improvement
of the radio amateur service through rules which
provide for advancing skills in both the communi-
cation and technical phases of the art . . . ex-
pansion of the existing reservoir within the ama-
teur radio service of trained operators, technicians,
and electronic experts, and . . . continuation and
extension of the amateur’s unique ability to en-
hance international good will . . .”

You will note that in neither the Geneva Regu-
lations nor in the F.C.C. Rules and Regulations is
the amateur radio service defined as a hobby.
Amateur radio is legally defined as a service: just
as much a service as the maritime radio service,
the LLand Mobile Service, or the Fixed, point-to-
point service. The idea that amateur radio exists
as a hobby is a dangerous one, and a purely ama-
teur concept: to defend amateur radio on the
basis of a hobby is, in my mind, a dangerous risk,
placing us in an indefensible position that we
otherwise would not have to face in the coming
Vears.

The view of amateur radio as a hobby is a
widespread and dangerous one, and the funda-
mental definition of amateur radio as a service has
been gradually eclipsed in the past few vears in a
mass exodus to the hobby concept. Where, may
I ask do certificates, round tables, DX-chasing, or
other operating pleasures fit within the concept
of PICON? Could we be mistaking the pleasant
trappings of hobby-ism for the real pursuit of
amateur radio?

To examine this fundamental difference of
viewpoint, let us look backwards a few vears
in order to ascertain from what position amateur
radio has grown, and from that position observe
the state the amateur service has now reached.
The pre-World War II year of 1940 is a good
starting point, as it signifies a distinet break with
a way of life.

The 1940 radio amateur constructed a good
deal of his equipment. His ability to talk—to
have a QSO—was the successful and only reliable
test of his station and equipment. In those days
before propagation predictions were generally
available, a vast fund of intuitive knowledge was
gathered by virtue of DX contests and long
distance QSO’s to further the new art of propa-
gation prediction. “Long path” openings were first
exploited on 14 megacycﬂs bv radio amateurs in
pre-war days. Further, radio amateurs led the way
in expansion of the VHF field. Commercial VHF
gear was patterned after amateur equipment.

The 1940 amateur radio license (particularly
the old class A license) implied a high degree of
manual skill and technical knowledge in the
holder thereof. Thinking and doing were essential,
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and the radio amateur absorbed knowledge in
the process of getting on the air and making
contacts. True, the level of knowledge was low
compared to today, but the level of mastery was
hich. The 1940 amateur achieved, in the broad
sense, the mastery of his subject matter to the
state-of-the-art level. The state-of-the-art was the
pride of the radio ham.

Since 1940, however, mighty forces have been
set adrift and we are living in a vastly compli-
cated world of change. We have microwaves,
lasers, back-scatter, space communications, single
sideband and other sophisticated concepts thrust
upon us. The advent of television obsoleted the
breadboard transmitter, and today’s ham rig is
wrapped in an r.f. enclosure that is hardly capa-
ble of being made on the kitchen table with a
Boy Scout knife. In truth, we now find the radio
amateur state-of-the-art approaching the graduate
engineering level. If the definition of amateur
radio as a hobby is true, should the radio ama-
teur attempt to master this high state-of-the-art?

Perhaps to answer this pointed question, we
should look about us today. The 1963 radio ama-
teur now buys almost all his equipment. What
amateur builds his receiver today? For that mat-
ter, who builds his own transmitter? Or, to be
more specific, who modifies his factory-built trans-
mitter? Watch out—a modification may spoil the
trade-in value! Alas, what has happened to the
thinking and doing aspect of amateur radio?

A good friend of mine owns a radio distribut-
ing store specializing in sale and repair of ama-
teur radio communications equipment. You would
be amazed at the stories he can tell of hams who
bring in their gear to be repaired. “My receiver
won t work properly,” says the disgnmtled owner.
Opening the lid, the serviceman finds a bumed-
out tube, a blown fuse, or other obvious trouble.
“Today’s amateur doesn’t even bother to read the
instruction book,” says my friend. “He's too eager
to get on the air and chatter in a round-table
Que-so!”

Suppose we look for a moment at today's “reser-
voir of trained operators, technicians, and elec-
tronics experts.” A pool of trained operators
(communicators, that is, adept in all modes of
communication) is certainly a comforting thought
and right in line with PICON concepts. Yet,
today’s communicators have been diluted in a
sea of confusion. We have several phonetic alpha-
bets, and common procedures and techniques are
forfeited to outright rudeness and ignorance.

“Break . . . break”

“Gimme a clear channel for phone patch traf-
ﬁﬂ‘?

CW operating skill is being subordinated to
contest-style operation, and a skilled traffic-oper-
ator is vanishing like the Dodo Bird. Phone opera-
tion, with the exception of a small public service
function of questionable value, does not contribute
one whit to the requirements of PICON.,

As to the “pool of trained technicians and
skilled electronic experts”—it is obvious that such
a group of radio amateurs—if they really exist—
is indeed valuable and a contribution to PICON.
These amateurs are the living potential for to-
morrow's growth in amateur radio, and in engi-
neering, technology and allied arts. This group
can contribute to unique areas of research and
development that are in the interest of amateur
radio and the public.

How fares this “reservoir of trained technicians
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and skilled electronic experts?” Judging from the
words of the radio store owner—not so hot! Others
agree!
A well-known West Coast educator, who is also
a radio amateur, has this to say:
“Young radio amateurs, in general, are among
the poorer students in engineering and tech-
nology. They have the assumption they do
not need the basic theory of engineering.
They question the worth of the mathematical
approach, relying instead on hit-or-miss work.
In general, they have no desire to learn basic
circuitry, They exhibit a lack of original
thinking, and slavishly follow the ideas of
others. They cannot analyze a problem, nor
do they know the order of magnitude of
results to expect.”

A sad commentary on today’s “reservoir of
trained technicians.”

A well-known engineer., who is a radio ama-
teur and a project director in a large electronics
firm, has this to say about the “reservoir of skilled
electronic experts’:

“Twenty vears ago when a radio amateur
came to our organization for employment, his
amateur license was prima facie evidence that
he was a technician and knew which end of
a soldering iron to pick up. He could read a
schematic, he was eager to learn, and he
had the capability of technical growth. Today,
although the t:fe::tmnic industry is crying
for trained technicians and engineers, by and
large, they are not coming from the ranks of
the radio amateur, Possession of today’s radio
amateur license does not mean that the hold-
er is technically qualified in any sense of the
word. The level of skill of the majority of
today’s radio amateurs, generally speaking, is
not high enough for even proper mainten-
ance and operation of commercial or military
electronic equipment. Openings are continu-
ally available for competent people. It would
be nice if they were radio hams.”

A sad commentary on today's “reservoir of
skilled electronic experts.”

These remarks are not unique, and they are
symptomatic of amateur radio today. It may be
overly pessimistic, but it looks to me as if the
fundamental basis of a radio service has been
eclipsed in amateur radio in a mass exodus to the
level of the hobbyist.

Now, the radio amateur stands today in a
naked and exposed position. He has abdicated his
natural curiosity in electronics and basic com-
munications and has substituted a superficial de-
sire to chatter. The hobby aspect of amateur
radio has stripped today’s ham of even a rudi-
ment of technical know-how.

Regardless of the complexity of today's com-
munications, there exists a minimum body of
knowledge that must be known by the up-to-date
radio amateur. This body of knowledge continu-
ally increases, as the state-of-the-art increases. Un-
less the radio amateur keeps abreast of this body
of knowledge, he really cannot justify his ex-
istence in the eves of PICON.

Those radio amateurs who do not keep abreast
of conventional knowledge and who thereby do
not justify their existence are called “appliance
operators’ by many,

The appliance operator has the same technical
grasp of electronics as the housewife who dumps
a load of dirty clothes in the automatic washer
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ALL NUVISTOR 6 & 2 METER CONVERTER (2-6D8S4)
cascode RF Amp 2-60W4) 0S(C. & Mixer — Low Cross
Modulation — No Neutralizing. A smooth operating unit of
advanced design., Low noise and high sensitivity. Requires
only 30/75 V at 10 MA. Circuit Board wired and tested—
less tubes and xtal.

6 Meter LF.'s—BC to 14MC—6.50. 28 MC—8.50
2 Meter ILF.'s—10/14 MC-—7.50. 28 MC—9.50
““WABYST—Very much satisfied” “"KI1ITCU—FB."’

“"WAOAISN,—Warks great.”™ _ :
Standard 2 Meter Converter. 6CW4 R.F. Amp. 6 x § OSC.—
Tripler-Mixer. SN-Z3DB plus 30DB at 150V-1/ZMVV. A low
nolse—very high galn economy unit.
10 MC 1 F.—86.50. 28 AC LF.—8.50.
This unit 1s available mounted in 3x4x5 alum. case with all
connectors, tubes and xtal In the 10 to 14 MC LF. range
for general coverage receivers—21.50 PP.
“LITTLE GEM" 5 WATT TRANSMITTER & EXCITER
UNIT. 1—8AUS tube. Uses 34 MC xtals with output on
20-10-6 Meters. Fully tunable, wvariable capacitors. Built-in
antenna coupler. Circuit Board, wired and tested—Iless tube
& xtal—6.50.
“From WIBIR—Have worked 19 states on 6
Remarkable performance.””
5 WATT AUDIO BOARD & MODULATOR. Xtal or carbon
mike, Uses 12AXT7T & 6AQS5. Circuit Board—4.50
6 Meter CASCODE NUVISTOR PRE-AMP. Tp to 20DE
rain. Only 24 x 2% Fits anywhere. Ideal for communicators,
HQ-110 ete. Also 27/28 MC. Circuit Board wired & tested—
4.00.
2 METER SINGLE NUVISTOR PRE-AMP. plus 20DBE gain.
215" x 2%—3.50.

Meters—

GEM ELECTRONICS

P.0O. BOX 203, TREMONT CITY, OHIO
Phone—Terre MHaute 282 Urbana, Ohio Exchange

1
LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

Write Bob Graham for Special Deals on New and Re-
conditioned used gear. Cash or Budget.

Graham Radio
Dept. C., Reading, Mass. Tel: 944-4000.

Reyco Multiband Antenna Coils

Traps for dipoles . . . high strength . .
proof guaranteed to handle a full KW.
Model KW-40 coils will, with a 108 foot antenna,

moisture

provide operation on 10-15-20-40-80. $12.,50 set.
For information on other models write:

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave.,
Rochester 19, New York

Famous G4ZU Minibeams Now F"|:||:|»|ih'.|_rlz,vr Priced

The World Famous Minibeam 10-15-20 meters through mass

purchases now avallable at the low, low price . _.__...._. $49.95

CB-10 Dual driven two element beam with 7.8 db gain on 10

meters or CB Bands

Weight 5 pounds — powerful — only ........... : £24.95

Hottest Parks Converters that will not overload and need no

preselector.

Model 50-1 fully powered — no extras ............... $34.50

Model 144-1 fully powered 3 db noise
Write for details

GAIN, Inc., Dept. 73-11, 1209 West 74th, Chicago 36, 11l |

FM FM FM EM FM

FMTRU 30D 150mc $25.00 FMTRU 41V 30-50mc $40
FMTR 30D 30-50mc $20.00 90BR base sta. 30-50 mc $50
FMTRU 80D 150mc $45.00 B0Y base sta. 30-50mc $150
FMTR 80D 30-50mc $55.00 T44A6A 450mc $65.00
Also-GE gear $35 and up. DuMont and Link gear available.

DOW-KEY CONNECTORS

DOUBLE MALE
Favorite every-
where. Precision
made, rugged
locking type.
Silver plated.

ea ... .95
DOW-KEY COMPANY, Thief River Falls, Minn.

PANEL MOUNT
Durable, silver
plated, precision
made. Only 33"
hole is necded,
NO SCrews.
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and presses the “on” button. And like the house-
wife, when the washing machine breaks down,
the appliance operator calls the serviceman!

I befieve, to our shameful detriment, the true
radio amateur is rapidly being drowned in a sea
of appliance operators. This new ies of non-
radio amateur is a talker par-excellence. He col-
lects certificates, joins the local radio club, joins
round-tables, earns awards and is certainly in
evidence on all the bands. If nothing else, f‘;ﬂ is
certainly vocal. Unfortunately, his real technical
knowledge is nil, his interest in the service aspect
of amateur radio is nil, and he exists only to
enjoy his own chatter.

The appliance operator looks upon amateur
radio as a hobby—an emotional release from the
cares of the day, involving little or no technical
skill or understanding, and little intellectual in-
volvement. He does not view amateur radio as a
vehicle for advancing the state-of-the-art or satis-
fying PICON, but as his own personal hobby. He
has a party-line telephone to the world!

Now: this appliance operator has a grim, vested
interest in his hobby and he exhibits a determined
desire to cling to his great, electronic toy. Why?

First, he achieves a degree of status in his
community of friends by the mere fact of owning
and operating complex gear in his home. Posses-
sion of complex equipment is thus equated into
knowledgeable use of the equipment.

Then, too, by the expenditure of money (ten
percent down), any Mister Milquetoast can be-
come a loud voice on the ham bands. Unfortu-
nately, opinionative and often uninformed appli-
ance operators find amateur radio an excellent
outlet for their frustrations. Tune in any day and

{istm} to the self-styled experts solve all prob-
ems

Also, the appliance operator enjoys the homey,
person-to-person social aspect of the hobby.
Clubby meetings, a little intrigue, round-tables,
contests, certificates of false achievements, DX-
peditions: all provide a romantic thrill and sense
of well-being and an emotional release from daily
monotony. Why worry about PICON?

In addition, the appliance operator enjoys an
equality of all on a first-name basis. He can “ex-
change handles” with the scientist and the sena-
tor. He is as good a ham as the next fellow.

This may be fun, but in my opinion, it is not
the basis of amateur radio, nor can the hobby
aspect justify, on an international basis, the use
and occupancy of valuable frequency bands covet-
ed by other nations and EL}»' other services.
These aspects of ham radio do not tie in with
either the Geneva or the F.C.C. definition of
amateur radio. The unnatural stress and inflated
importance placed on the hobby aspect: contests,
certificates, and chattter—by the appliance oper-
ator literally submerges the service aspect of
amateur radio and reduces us to impotence and
frustration. A continuation of this blather will
soon result in QST and other amateur radio pub-
lications being reduced to historical journals, deal-
inf;l with past victories of the hobby of amateur
radio.

As things are going now, the place of the
appliance operator reaﬁy belongs in the Citizens
Band. To be brutally frank, &e hobbyist: the
aﬁ:p]jance operator, emulate to the highest degree
the hopes and aspirations of the Citizens Bander.
Yes, vou, the appliance operator represent the
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final goal of the Citizens Bander. He yeams to
be youl!

Yes, the division line between the CB jockey
and the appliance operator is a thin one, indeed.
And there are close to a half million CB’ers. Two
minds but with a single toy to play with!

It would seem, therefore, that a purely hobby-
style philosophy of amateur radio is a dangerous
view and cannot justify the retention of valuable
radio frequencies in the amateur service in view
of the pressures that will be placed upon us by
other countries and services, What is to be gained
for amateur radio by Citizens-Band style of oper-
ation beyond the self-satisfaction brought about
by the ego-inflating sound of one’s own voice?
Here, indeed, is our dilemma.

There is no doubt that the hobby aspect (the
communication aspect) of amateur radio delivers
a great deal of comfort and enjoyment to ama-
teurs who couldn’t care less about the more im-
portant service connotations of amateur radio.
The idea that ham radio is a hobby and every
ham is free to pursue his hobby is a widespread
and simple belief. The appliance operator, ada-
mant in his vested interest in the status-quo re-
fuses to acknowledge that amateur radio is more
than a hobby. The fact is that amateur radio
cannot justify the luxury of self-styled hobbyists
subordinating the PICON service definitions for
his selfish interest in hobby-time chatter.

Observe the hue and cry raised throughout
the land over the simple proposal of Incentive
Licensing! The appliance operator shouts, “You
can’t take my rights away from me.” Listen, radio
amateur: we do not posses “rights”! Amateur
radio is a service and we enjoy a privilege granted
to us on an international basis that may be taken
away by a majority vote of nations, many of
whom could care less about the amateur service!

The serious radio amateur listens in amazement
as he hears arguments against a philosophy of
self-education and self-improvement. He is cha-
grined as he hears the radio amateur service de-
based and degraded by a flood of chatterers who
have no concept of the true meanings and deep
traditions of amateur radio. This is a sorry specta-
cle. indeed. The Incentive License Proposal, actu-
ally, is only one important point in establishing
amateur radio as a true service. All other services
have strict disciplinary structures; why not ama-
teur radio? What excuse do we have for mail-
order-style licenses? Do we not all join other
services, and all use the same electronic gear
and the same ionosphere? A good case may be
made that the radio amateur examination be
raised to a technical level equal to the radio tele-
graph or radio telephone first class licenses. Why
not

On the other hand, those who insist amateur
radio is only a hobby could very well hold the
opposite view: reduce the code exam to the mini-
mum allowed under the Geneva convention and
open the gates to evcryhﬂdg. After all, you don't
have to have a license to be a stamp collector!

So the all-important question that I submit to
yvou is this: Is amateur radio a service, or is it
a hobby? Once this question is answered, the
answer to the future of amateur radio is self-
evident and requires no argument,

I look at the Geneva definition and the F.C.C.
definition and I say amateur radio is a service.
I also say that, in general, amateur radio is to-
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These are the
leaders. There is
one here to fit
your needs and
also your pock-
et book.

TRANSCEIVER
HIT PARADE!

COLLINS

KWM-2 $1150

516-F2 ae supply
$115

351-D2 mntg
rack $i120

MP-1 de supply
$198

TR-3 $495

AC-3 ac supply
$79.95

DC-3 de supply
$129.95

Speaker $10.95

HALLI-
CRAFTERS

SR-150 $650
P-150 ac
supply $99.50

P-150 de
supply
$109.50

MR-150 mnta
rack $39.95

NATIONAL

NCX-3 $369

NCX-A ae
supply §1i0

NCX-D de
supply
$118.50

SBE

SB-83 $389.50

l:l supply built

n

de supply
$59.50

mntg rack
$12.50

SWAN

SW-240 $320

SW-117
ac supply
$95

SW-12
de supply
$115

Write today for our special ‘“‘Transceiver Packet’ contain-
ing full data on these leading brands, our new equipment
catalog 7163, and our latest used gear bulletin, revised
monthly.

AMERICA’S MOST RELIABLE DEALER

BOX 37A, WATERTOWN, SOUTH DAKOTA

WELL—DON'T! By now most sharp amateurs realize
where the real bargains in A-1 fully reconditioned and
guaranteed equipment can be found. Yes, it's no
secret—BURGHARDT'S is the place. Month after month
we bring you truly realistic values—all we ask in
return i1s YOUR CASH AND NO TRADE. Here is another

fine offering.
/3

STAN BURGHARDT W¢,BIV

Central Electronics 20A

SSB exciter $129
Central Electronics

100V SSB Trans-

mitter $395
Collins KWM-2 SSB

Transmitter demon-

strator $895
Collins 75A1 receiver

with matching

speaker $189
Collins 75A4 receiver

with matching

speaker $395
Clegg 99'er 6M trans-
ceiver $99

Clegg Interceptor

VHF Receiver

1 yr. old $273
Clege Fens VHF trans-

mitter 1 yr. old $4¢85
Drake 2A Receiver

& Speaker $1738
Eico 730 Mod. Kit

New $45
Gonset GE6B Rec. 12v

dc supply $99

Gonset G76 trans-
ceiver 12v dc Sup. $279
Gonset GSB101 KW

Linear Amp $199
Gonset GR212 Rec

Demo. £39
Hallicr. $X25 Rec &

Match speaker $59
Hallicr. HT32 SSB

Xmtr $349
Hallicr. S40B Rec

w/xtal calib $59
Hallicr. HT40 Factory

wired Xmtr $£79
Hallicr. £X99 Rec $79
Hallicr. SX101 Mark

IHIA Rec £199
Hallicr. S119 Rec

Demon. $29
Hammar HXS0 SSB

Xmtr Demon. $299
Heath HG10 VFO $25
Heath DX20 Xmtr $29

Heath Cheyenne

Mobile Xmtr with

MP1 Supply $89
Heath Mobile Twins

w/ac & dc supply $179

Johnson TR Sw $19
Johnson Viking Mobile
w/VFO $49
Johnson Challenger
Xmtr $69

Johnson Valient Xmtr $279
Johnson Viking | Xmtr $89
Johnson Viking | Xmtr
less cabinet 49
Johnson 122 VFO $19
Johnson G6N2 Xmtr
package incl VFO,

Mod & P.S. $179
Johnson 250-20 Low

pass filter $9
Knight VFO $19
Lakeshore Bandhopper

VFO $69
Morrow Mobile Twins

w/12v dc sup $129

Mosley CM1 w/sp. £109
Nat'l HRO50 Rec

5 Coil Sets $179
MNat'l SW54 Rec £24
Nat’'l NC109 Rec $£88
Nat’'l NC188 Rec $79

Nat’'l 6 & 2 M. Con-
verts in Nat'l cab $58
Nat'l NTS-3 Sp New
reg $19.95
our price $9.95
P & H LA400C Lin
L/N $169
Regency ATC-1
xstrized mobile
conv. $39
RME DB23 preselector $29
RME HF10/20 conver-
tor covers

10/15/20 $18
RME 4350 Rec $119
Swan SW120 Xcvr

New $169
Swan SW1Z0 Xcvr

Used $149
Swan SW140 Xcvr

New $169

S\Hantswnﬁdlnrp

w to pay dc su

used : $239

Swan SW240 Demo $275

Tecraft TR 20-50 &M
Xmtr $29

all subject to prior sale

PHONE
Area Code 605
TU 6-5749



day degenerating into a hobby and does not
justify its existence today:.

I believe amateur radio must serve PICON in
the most literal way, or we are lost. Radio ama-
teurs must advance the state-of-the-art. Those
amateurs who cannot advance the state-of-the-
art must at least advance with it.

I believe that amateur radio must attract the
intellectually and scientifically minded youngster
and must provide him with a technical entré into
fields of science, and must encourage him, to
the best of his ability, to contribute to these fields.

Amateur radio, in short, must be a vehicle of
education. We must not “sell short” the beginning
Novice by exposing him only to the vices of ama-
teur radio. He must see the virtues as well.

I believe amateur radio must contribute to in-
ternational good will and understanding between
countries, The RST 599 DX-style QSO with a
buck for the QSL card holds us up to the con-
tempt of most foreign radio amateurs. We should
use our wonderful radio ham spirit and DX-
ability for better purposes than this!

I believe the provincial outlook of our amateur
radio periodicals must change forthwith. When
yvou read todays ham journals, it would seem
that ham radio does not exist outside the U.S.A.,
except for ersatz DX-peditions. We must achieve
an interchange of views with overseas amateurs
and must introduce the new I.T.U. nations to
amateur radio, if possible. Perhaps this may
be accomplished by amateur radio through the
Peace Corps. Life must once again be breathed
into the Intermational Amateur Radio Union. We
must speak to overseas amateurs in their own
tongue. How many of us could hold a QSO in
Spanish, French, or Russian? How can we gain
the respect and good will of people if we can’t
speak their language? The immense good will
power of amateur radio lies quiet in our hand
and we must avail ourselves of this power im-
mediately.

Moreover, 1 believe these additional questions
must be answered: Can amateur radio be of help
in advancement of underdeveloped areas of the
world? Can amateur radio work with schools
and colleges to assist in the education of young
people’ Why does not amateur radio sponsor a
scholarship program to aid worthy, young ama-
teurs who cannot afford a formal scientific edu-
cation? Why not?

I believe amateur radio has the unique oppor-
tunity to enter new and exciting fields of astron-
omy, mathematics, telemetry, space communica-
tions, and propagation. Areas do exist wherein
the true radio amateur can expand the state-of-
the-art. Lasers, upper atmosphere study, Faraday
rotation, moonbounce, space location of objects,
space satellites, voice to digital conversion, one-
way propagation effects, and many other aspects
await our interest. I sincerely hope we have this
interest.

It is discouraging in the extreme to hear that
whenever QST prints a technical article in some
advanced field, the League receives a barrage of
letters from appliance operators complaining that
the article is too technical, and that it takes up
space that otherwise could be devoted to con-
tests, DX, operating news, or gossip.

I believe that we stand at the crossroads today,
and every indication points to the wrong choice
of direction. The appliance operator’s emphasis on
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communication pleasure as his right and hobby
will not prove to be a justifiable reason for the
continued existence of amateur radio in the years
before us. Amateur radio cannot afford the luxury
of existing for the appliance operator, without
having compensating efforts exerted in PICON,
or the service aspect. We cannot escape the Day
of Judgment, which is fast approaching.

Happily, there is still time left to place our
house in order. If we act quickly and properly,
we will not have to face the Moment of Truth
when we will be found wanting, All is not lost if
we recognize what has to be done and if we
live up to our responsibilities. The present image
of amateur radio as the private hobby of 250,000
individuals, the great majority of whom are ob-
livious to the PICON service aspect, could not
possibly stand up under the cold scrutiny of coun-
tries who have but a handful of radio amateurs,
and who are in need of vital telecommunication
trequencies.

Does this all mean that I am proposing that
only graduate engineers with a Ph.D. degree
should qualify for amateur licenses? Or that all
commercially built ham gear should be classified
as contraband? Most certainly not! What I am
saying to you is that if we use commercially
built equipment we should certainly have a good
working knowledge of what goes on behind the
panel Ennbs and be able to make a good start
at repairing and adjusting the innards ourselves
it the gear doesn’t work right! Simply stated, we
must keep abreast of the state-of-the-art.

There will always be those who lean towards
the technical side of amateur radio, just as there
are others who find more enjoyment in operat-
ing. The latter group, particularly, are the ones
who should be searching their consciences to see
if they are really contributing to PICON, or mere-
ly entertaining themselves with a “hobby” at
the expense of a truly great service.

I have no wish or desire to eject any radio
amateur out of our ranks. Far from it. We need
every amateur we can get: real amateurs, not
appliance operators. The latter are Citizens Band
material. We should, on the other hand, make
an honest effort to raise our technical standards,
technique and knowledge to meet state-of-the-art
specifications. In addition, we must always re-
member that PICON comes before chatter, not
after it!

I say we must wake up! We must realize that
there are over 120 countries represented in the
International Telecommunications Union and each
country has one vote, the United States included.
Over thirty new nations have recently been added
to the L.T.U,, since the last radio conference in
1959, and many of these countries do not even
have the necessary high frequency channels neces-
sary to conduct their own internal affairs, let
alone conduct international communications. They
gaze with envy and a cold eye upon our amateur
bands, chock full of chatter and nonsense. Ask
yourself: what possible interest could these coun-
tries possibly have in the reservation of over ten
percent of the high frequency spectrum for the
exclusive enjoyment of a group of hobbyists, play-
ing with communications as if it were a toy, or
a party telephone, dabbling with contests and
certificates at a buck a throw?

We must provide the U.S. Delegation to the
IL.T.U. with sufficient ammunition to protect usl!
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Amateur radio must live up to PICON and the
Geneva definition. It must provide, at a bare
minimum, some means of self-advancement and
incentive for the radio amateur to prove his
worth and to justify his existence. The proposed
Incentive License Proposal is a specific case in
point. It amazes me to see such a worthwhile pro-
posal, designed for the betterment of amateur
radio, meet with so much emotional opposition—
and from individuals that should know better!

In my opinion, amateur radio has the choice of
either progressing forward, in step with the ad-
vancing art of communications—in the true defini-
tion of PICON—or of gradually disintegrating
into a lowly form of Citizens Radio, in the worst
sense of the word, restricted to narrow frequency
bands. I fervently hope it will do the former,
and I am encouraged that so many amateurs take
this long-range attitude. We must raise our sights
and embark on a program of self-improvement.
One logical step—and I believe others must follow
—is the creation of an Incentive Grade License.
We stand in a morally defenseless position without
this. The shoe may pinch a bit at first, but
the disadvantages and risks we run by doing

nothing are more than those run by taking de-
cisive action to improve ourselves.

Let us hope, then, that if we take the correct
turn at the crossroads, following the path through
this forest of diverse interests, we will soon arrive
on the broad, sunny uplands wherein the com-
munications operator can occupy his correct place
in this wonderful amateur radio service we all
enjoy so much, and which is capable of so much
good.

These pursuits which reflect the hobby aspect

of amateur radio, when viewed in the proper
erspective, are well and good. In the proper
Segrﬁ-e, these enthusiasts—the so-called appliance
operators—will in actuality disappear and true
amateur radio operators and enthusiasts will be
found in their place, joining the estate of amateur
radio, growing with it in stature as the art
progresses.

Let us face this pressing problem. The answer
must come, and it will determine our fate. The
time is short. The American Radio Relay League
asks your hand and heart in a vote of confidence.

I say, cast a vote for amateur radio!
... WBSAI

Communicator

Vv
BrO

Ronald Vaceluke W9SEK
Buckhorn Ranch Trailer Park
Lot B-39

Des Plaines, lllinois

The “stock”™ model Communicator IV as
manufactured by Gonset leaves few things to
be desired in a package VHF unit. However,
the need for CW provisions became apparent
at the Syracuse VHF roundup when W2WZR
replied to my CQ on CW (Jim refuses to use
AM!). Oh, sure, I could copy him by setting
the threshold point on the squelch and letting
him break through the noise, but this is a
crude way of doing things. It can be done
with a strong signal, but when the signal level
is down this method is wuseless. What is
needed then is a BFO and of course, since we
want to be able to reciprocate and squirt CW
back to the other end, we need a key jack
to plug the old J-38 into and a few more odds
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Transfilter TO-01A shown between the two
transisters

and ends. The odds and ends for receiving are
a BFO, and rf gain control. As for transmit-
ting, a key jack and AM/CW switch. Since
the audio circuit is common to both trans-
mitting and receiving it has to be switched
automatically, this means the addition of a
relay.

Now comes the hard part; where to put
all the modifications without damaging the re-
sale value of the unit. Close examination of
the rig will show that the mode switch, key
jack and rf gain control can be added without
changing either the front panel or rear apron.
Just below the VFO control jack on the rear
of the unit is a spare D shaped hole for an
optional variable capacitor. By filing a flat on
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the threads of a phone jack, we have a very
usable key jack. Now to attack the front
panel with a gain control and mode switch.
The rf gain is easy if we use a concentric
shaft control in place of the audio gain. By
using this method we have an audio gain
and rf gain control with two knobs where
there was only one. How about the mode
switch? Hmmm . say, how often do vou
turn the dial lamps on and off? That's good
because this now will serve a different pur-
pose. Remove the two leads on the lamp
switch, solder them together and insulate. The
switch is a spst unit and must be changed to
a dpdt. There are two ways of doing this. The
first is by removing the front panel and drilling
out the rivets that hold the switch, inserting
a new one, and fastening it into place with
small screws. The second and easiest method
(my way) is to merely change the working

TO S00

BFO OUuTPUT
PIN § OF V9

cool

TO GROUND

parts. This is done by carefully raising the
tour tabs that hold down the bakelite insula-
tion; removing the innards, replacing them
with new parts from a dpdt unit, and then
bending the tabs back down. It takes longer
to describe it than to do it.

The mode switch performs the following
functions:

CW—Put RY 001 in the circuit; Ground
the AVC line: Turn the BFO on.
AM—Bemove RY 001 from the circuit:

Restore the AVC line: Turn the BFO off.

The relay is mounted next. The one I used
came from a friend’s junk-box and was origi-
nally a surplus unit but any small 3 or 4 pdt
contact arrangement can be used. I mounted
my relay under the main chassis next to the
receiver with a small bracket by drilling sev-
eral small holes in the chassis to accommodate
this bracket. The relay mounting and place-
ment will depend upon the size of the unit
vou use but it is not critical. The relay oper-

V7
TO PIN 5 TO JUNCTION
ROO7 co04 OF V9 IN OF R20 A& C28
T 00l RECEIVER AVC IN RCVR
= =  RECEIVER ! !
RF GAIN
ADDED BFO CIRCUIT (IN RECEIVER) TRANSMITTER
Q OOl Q 002
2N702 2NT702
+ 12 V.
& TO JUNCTION
OF CRI & Ci4-B v 4
6360
E-iﬂﬂl - MODE R33
Sh in AM e
Pus?t?;nj__x) A - WV Lrg @
o |
e der Ly s 4
" T ;
] _'? KEY JACK
- i ) V
ST C003 V5
K| K 0Ol ﬁgglv. 6BQ5
PTT v
=
' V6
: 6BQS
All Components With 00" Prefix Are Added, All Others Are Original In Communicalor :_ |
{ | D_.
[
\ R
< Ve ¢
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MORE POWER TO YOU!

s L b e b e P, g (o R e e e e

42" Hx62" Wx 10" D
5 |bs.

FOR AMPLIFICATION
OF SINGLE SIDEBAND

OR CW INFORMATION

IN EITHER FIXED OR }

Consider These Conservative Ratings:

® DC INPUT — Single Tone — 500 Watts

B BANDWIDTH — 3 db attenuation in excess of
300 KC on all bands

® TUBE COMPLIMENT — Four GE 7984 Compactron
Pentodes each with a 35 watt plate dissipation

® INPUT — Untuned — 50 Ohms — Passive grid
with built-in swamping

M QUTPUT — Adjustable Pi to a 50 Ohm un-
balanced line

M POWER OUTPUT — Single tone test ratings — A
driving signal with an average power of 25 watts
will produce from 315 to 350 watts of average
power to a 50 Ohm resistive load, depending on
frequency

™ EFFICIENCY — The LSA-3 may be tuned up to an
average input power of approximately 500 watts
indicating an efficiency in excess of 60%

B CONTROLS — On-off switch — Band selector —
Tune and load — Plate current meter
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We’ve been getting great reports about

the
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MOBILE APPLICATION WSS

B RELAYS — All transfer relays are included for TR
or independent operation of the exciter

B POWER SUPPLY — A separate solid state power
supply for either mobile or fixed station iIs a
companion feature:
AC — LSA-3 /115 — for 115V. AC Input
DC—LSA-3 /12 — for 12-V. DC Input
Output — 800 V at 650 MA Plate

270 V at 100 MA Screen

0-90 V Negative Bias
12.6 V — Filament

With AC or DC Power Supply . $249.50
LSA-3 Linear Amplifier without Supply $150.00
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ates only on transmit and only when the mode
switch is in the CW position. The function of
this relay is as follows:

Transmit: Short the secondary of the mod-
ulation transformer: Lift the cathode lead of
the modulator/audio output tubes from
ground; Put the key jack in cathode lead of
the 6360.

Receive: Remove the short from the mod-
ulation transformer. Restore the cathode
lead to audio tubes. Restore the cathode
lead of the 6360 to the normal switching
line.

Since the Communicator parts list does not
give the current rating of the relay rectifier,
I was not sure if it could handle too much
additional load current. Therefore, I merely
added another silicon rectifier in parallel with
the original-any diode that can handle 15 to
20 volts at % amp or more can be used.

When keying the rig was first tried, the sig-
nal was a bit chirpy due to the poor power
supply regulation which affected the oscillator
screen voltage. This was quickly remedied by
the use of a zener diode connected from the
screen (pin 1) of V1 to ground. This method
is quick and simple and provides a good note
on CW.,

Modifying the receiver takes a little longer

Relay KOOQI1 fastened to the side of xmitter
chassis
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than modifying the transmitter but it is not
very difficult.

There are several ways to add a BFO, how-
ever I believe that the most practical approach
is a transistorized unit. Transistors were chos-
en because of their small size and most impor-
tant, their lower power consumption. After
looking at several schematics of free running
oscillators, a recent magazine article! caught
my eye. The oscillator as originally described
used two PNP transistors. These were changed
to two 2N702 NPN's that were handy. These
can be almost any NPN unit that will oscillate
at 455 ke. Construction is not difficult or crit-
ical and for those who wish to duplicate my
unit, a printed circuit board is shown. If this
type of construction is not desired then per-
forated board and terminals can be substi-
tuted.

BFO mnunted to the receiver chassis

The BFO can now be tested by connecting
12v as shown in the schematic and connecting

the output of the BFO to Pin 5 of V6. Turn
the power on and after the rig is warmed up
the S-meter should indicate a signal. T, T,
and T, should now be aligned for maximum
meter reading. This is to insure that the if will
be on the same frequency as the BFO. The
old audio gain control can now be removed
and the new dual control added. Leave long
leads on the BFO and mount it by means of
the ventilating holes in the bottom of the
receiver chassis. This placement of the unit
will assure that it will be ventilated by con-
vection cooling. After several months of opera-
tion, no degeneration of the transistors was ex-
perienced due to heat (or anything else for
that matter). Now complete all connections
as shown in the schematic. All leads concerned
with this conversion should now be terminated
in a miniature connector and the mating con-
nector should be wired into the main chassis.
Remount the receiver and apply the power,
putting the new mode switch to CW and the
spot switch on. Tune the receiver to the trans-
mitter frequency and listen for the beat note.
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. TELREX ROTATOR-INDICATOR SYSTEM MODEL TS238-RIS
THRU ROTATOR

F
R SAFER AND EASIER

» |300 INLBS ROTATION TORQUE

* AZIMUTH INDICATION BY SELSYNS
= AUTOMATIC LIHIT OF ROTATION
= DESIGNED FOR 2"0.0. MASTING

s OUTPUT SPEED APPROX. | RPM
e WILL FIT INTO OR ONTO A &" SIDED TOWER

INSTALLATION MAINTENANCE

* MALLEABLE CAST MASTING CLAMP SUPPLIED ¢* *thu*
||.

qE)
Ly AT
o

WRITE FOR FREE PL-7T DESCRIBING THE WORLDS MOST POPULAR ANTENNAS

"‘238“

FOBN ASHURT PARE N1
"HEH 'Ei Eif TﬂT
H_Hi

—90E | I!'J'I'IZJDEL H‘Hg’aflﬁ iq].r'l.

om0 | racme EL TSESSRIE Tazge
 DESIGNED MODELS AAILABLE) et St
TELHEX LABS. |

ASBURY PARK N.J

It should sound clean. If not, check all con-
nections and both transistors. After the re-
ceiver is working properly, plug your key into
the key jack and switch to transmit. No output
should be indicated on the Communicator’s
meter until the rig is keyed. Now have vour
signal checked by another ham or on another
VHF receiver in the shack. The note should
sound T-9, but if there is excessive chirp check
the screen voltage while keying the transmit-
ter. If the voltage swing is more than 2 or 3
volts, the value of the oscillator screen resistor
R-2 may have to be lowered to assure “firing”
of the zener diode. In my unit this was not
necessary.

A cover plate for the new mode switch can
be made to dress-up the unit. The original
audio knob is drilled thru and will be used as
the rf gain and a new knob can be purchased
or fabricated on a lathe as mine was.

After several months of use I am quite
pleased with the results. Stations have been
heard on an aurora opening and with careful
tuning SSB stations can be copied.

My thanks to Jerry WOQXP and Art K9TRG
for letting me glean parts from their junk
boxes. . . WIOSEK

1 “End of Transflters!” John
Potter Shields, 1962, Page 41.

Note: Clevite Transfilter available from
Ace Radio Control, Inc.
Box 301
Higginsville, Mo.
Price is $1.25 plus 50c charge for orders less
than $3.00

if Transiormers? . . .
Radio-Electronics, Oct.

5-7-9
You say youre a contester and don’t know
when the Goose Bay QSO Party or the PACC
CW Contest is? Solve this problem by sub-
scribing to 5 7 9, the only magazine devoted
strictly to the fine art of contesting. 5 7 9 pub-
lishes monthly listings and complete rules of
all contests from small local QSO parties to
monstrous DX contests. It also includes the
earliest listings of high claimed scores and final
results, reaching vou only a week after the
latest information is received. And cheap, too,
only $2.00 per year. Send check, money order,
or a roll of nickles to 5 7 9 Magazine, Peter-

borough, New Hampshire.
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GENERALIZE YOURSELF! :-
LEARN RADIO CODE
The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based en medern psychelegieal
techniques — This essurse will
take you beyend I3 w.p.m. in

LESS THAN 15 THE TIME
PRICE Available also on magnetic tape
$9.95 See Yowr Dealer Now!

Album l:nntalnl Three 127 LF'I 2%45 Hr. Instruction

Life Stm-y of - =R
Nikola Tesla <3S

Now, learn code and some-
thing else at the same time.
Fascinating story and code
practice at same time. $2.49

EPSILON RECORDS

2769 ﬂlllll.lll
REDWOOD CITY, CALIF.

HOLIDAY BONUS SPECIALS

To show our gratitude for your response to our ads, the
past year, these special reductions for 73 readers only.
When ordering be sure to mention this ad, and letter
post-marked before Dec. 31, 1963.

T-18/ARC5 onvert 1o 160 meter NEw  $6-00
T20/ARC-5 g0 "% o &, Ex Used, - $4.50

s 5] G I e
PL2Se oS0035, eitver of mixed, 12 for $5.75

UG-175/U or UG-176/U, either or mixed, 10 for $1.00

NEW ARRIVALS, UNBELIEVABLY LOW PRICED.

DIFFERENTIAL RELAY KURMAN 8000 ohm, closes at 550
micro-amps, opens at 200 micro-amps. NEW . $3.00

Full-Wave silicon diode assembly. Matched pair Sarkes-
Tarzian type 60H, 600 PIV, 750 ma, 1 volt drop, at
rated current per diode on heat smlt NEW, set $1.75

except in emergency or I'm at a hamfest, shipped
same day received. For free ““GOODIE‘’ sheet, send self ad-

dressed stamped envelope—PLEASE. PLEASE—include suffl-
cient for postage & insurance. Any excess returned with order.

All orders,

B C Electronics
Telephone CAlumet 5-2235

2333 S. Michigan Ave. Chicago 16, lllinois
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Propagation Charts

J. H. Nelson

EASTERN UNITED STATES TO:
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The sun was carrying a
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* Indicates next higher frequency has a chance of
getting through on good days.

Good: 1-4, 17-19, 27-28

Fair: 5, 10-14, 16, 20-23, 25-26

Poor: 6-9, 15, 24, 29-30

Es: 1-5, 16-19, 26-27 (High MUF and/or freak conditions)
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Premium Tubes . . .

TSgt. William Gardiner
S11E F.T.D.
Walker A.F.B., N. Mex.

W4WKM’s article on premium tube re-
placements in the November 73 was most en-
lightening to those of us who frequent the
surplus outlets and have a large supply of
“four digit” tubes to prove it. Having long
ago decided that such a substitution list was
vital, I had compiled my own after much

research and head scratching.
After comparing my list with W4WKM’s

work, I found that there existed some dis-
crepancies between the two. I have carefully

Premium Tube Prototype
{00050 rrcli e e el .. OZ4
SRR, Il ) 4 i RS s A - 6C6
|70 (e o AN
IS A T e NP 3C45
L1 P ey L S A SR O P 6F6

(1613 rated for high frequem:y nperatmn)
1613 6K6GT

(6K6GT filament current rating is 43% lower)

1616 . 836
(836 output current is 92% higher)

-------------------------

..........................

IO o e R BT
1621 . 6F6
(1621 is rated fnr hjgh frequency ﬂpm ahun)
1500 i e R NG AT & 6K6GT
(6K6GT filament current rating is 43% lower)
JOS e = 5 f oy, R e 6SN7GT

(Filament voltage rating of 6SNGT is 75%
lower, filament current rating is 300% high-

er)

o g A N R I A e e 5AP4
BB, o oty erita i e 221
A R A S . 4-400A
(5022 plate dissipation 1.:1tmg is 37.5% lower)
5551 1 LI 1 iy T T, et 931A
4 R R R e 1B48
(1B48 current rating is 50% luwer)

I T e N o, 1 R o R 287A
il A e b sl gl W ik 2l W 376B
5608 . ...  BAGS5

(6AG5S flament current ratmg is 70% higher,
plate voltage rating is 100% higher)

ORI s o ciett oot e D 4 6BC5
(6BC5 filament current rating is 70% higher)
R o et st bim - 2C39B

(5648 ratings are 11% higher)
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con't.

gone over my list and re-evaluated the cross
reference data. The revised list has a few
differences, but these could cause much trouble
to anyone trying to substitute where substitu-
tion is not practical or technically possible. My
own listing is herewith shown along with a
few notes showing where differences exist be-
tween the premium tube and the tube it re-
places. I have added some that were not
shown in the original work, plus a few CRT
substitutions and crystal diode replacements.

Premium Tube Prototype
573 M LN SLE L Sl o M 0 s B 2P23
5 o s SESRRE IR P BECA A e R S R R e 930
o105 e A e R DR SN S 6SU7GT
12 12 D W el i B L ) 6SE7GT

(6SE7GT transconductance is 100% higher,
plate current rating is 50% higher)
5695

5725
( Grid-plate capacitance of 6AS6 is 100% high-

er, plate and screen dissipation is 11% high-

11111111111111111

er)
9765 ..... 2C37
(5765 has feedback)
R X B My e 1AK4
(Filament current rating of 1AK4 is 66% lower)
2823 . | | 395A
40307 R TR s .. 25L6GT
(5824 plate voltage and current rating is 20%
higher)
DTN | S e it et < e s 2P23
(2P23 has lower sensitivity)
S A R I D e e RPN , %57 B4
(6X5GT filament current rating is 50% lower)
s e e A L L L .. BAX5GT
(Output current rating of 5852 is 95% lower)
510501 F S A T, TR 829B
(Filament current rating of 5894A is 20% low-
er)
5897 . - 6K4

(Amphﬁcatmn factor of 6K4 is 26% lower,

transconductance is 5% lower, grid-plate
capacitance is 57% higher)
5o0it T ) S SRR e g o Tl 0] 6AD4
500 [ e SR o P 1 1U4

(Grid-plate capacitance of IU4 is 100% hlgher)



VIRTUALLY
ELIMINATES
RADIO
INTERFERENCE

Exclusive Permanent Magnet Alternator is the only
moving part—no brushes, slip rings, bearings, com-
mutators, etc., to prndm:! irritating generator noise
common to nrumary portable units.

115/220 volts, 60 cycle, AC, 1250 watt continuous
rating.

Gasoline powered—aquickly adaptable to liquid propane
Burn-out-proof against overloading or sudden surges,
Compact—one man can handle.

Three models — 1000—1250—3000 watts
Available now from your local eleclronic parts distributor

the antenna

specialists co.,

12435 Euclid Ave., Cleveland 6, Ohio
Exp. Div. 15 Moore St., New York 4, N.Y.

5933 807

(807 filament current rating is 100% higher,
filament voltage rating is 50% lower, length
is 1.0625 inches greater)

57 S 6X4

(3993 has nine pin base, 16% lower output
current rating)

----------------------

5,00 1 | Rt S . IN24
< 1y e e s R S W RS .. BBGT
(Transcunductance of 6BGT is 11% lower)
X6021 . 1N26
T e e o i e e e s L 25B6
(Plate voltage and current rating of 25B6 is
20% higher)
6080~ 1. . ..; 12AZ7

(Input capamtance of 12AZ7 is 42% higher,
filament current rating is 30% higher)

6085 - 12AZ7

(Substitution satisfactory for audio, not recom-
mended for other applications)

........................

PRI 8 N M ) e SR N 5Y3CGT

(3Y3GT does not have indirectly heated
cathode)

6094 - BAQS5

(6094 has a 9 pm baSE)

6106 . 5Y3GT

(5Y3GT does not Have mdlrently heated
cathode)
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BLIY - G 6BF7
(Amphﬁcatmn factor of 6BF7 is 75% higher)
BR300 il _ 6Su7GT
6130 . 3C4S
8130 . ... 6BA6
BYST s .. 8SD7GT
(6SD7GT plate current is 32% lnwm screern

grid current is 27% lower, tr'msmnductance
is 80% higher)

8 Y R e s
(6SS7 flament current ratmg is 32% lower,
screen grid current is 27% lower, transcon-
ductance is 80% higher)
6155 | | 4-125A
6155 ot 4D21
(4D21 rated at 25% more drivi ing puwer)
6186 . BAKS
(6AK5 filament current ratmg is 40% lower,
plate voltage rating is 50% lower)
6186 . iw BBED
(Transconductance of 6BC5 is 15% higher,
plate current rating is 15% higher)

----------------------

BES M T S L i G 6AS6
(Grid-plate capacity of 6AS6 is 100% higher)
BB o e L s it a 6SL7CGT
6201 12AX7

(F ilament current rz ratmg of 12AZ7 is 50% high-
er, input capacitance is 30% higher)

ot L N S I e T, 4. | T 6146

GEBBYVLN i ros craneis s E i e o 2C51

(2C51 filament current is 14% lower, ampli-
fication tactor is 100% higher)

BOO0 s e e s s R § I ;0

(Current and voltage ratings of 6L6G are 50%

lower)

BORRRYE S iy amt = | 6BA6

(6660 is designed for mobile mmmumcatmns)

e S e e O [ i e 6ALS

(6663 has heater cycling rating)

OB oot it Ak aelioe . SSE: s oA 6CL6

(6667 designed for mobile communications)

6669 6A05

(6669 has heater cycling rating and is de-
signed for mobile communications)

--------------------------

BE T R T s el 6CL6
oY e e L MISi W e L U M L) - 12AT7
(6679 designed for mobile communications)

6680 . . . 12AU7

(6680 has heater cychng ratmg and is de-
signed for mobile communications)
6681 . 12AX7

(6681 has heater cyclmg ratmg and is de-
signed for mobile communications)

TROIE TS o 5 i vie s 5 0 st liwe, i 5 50300 T il 77
CH7H5 RN SR S P S IR UL 6AR6G
SRER B - s b b Wosiave B o dhiim de o 100R
SOZENE, ... ol R L) S0 5 SIS 278
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Meet K91FF, Dick Brothe, one of our salesmen in our Milwaukee store.
Dick is shown in front of our Hammarlund Display. All Hammarlund

products are in stock for immediate delivery.

won owner ~ GET OUR TRADE-IN DEAL TODAY!

...UP TO
3 YEARS TO PAY

Look At These Low Look At These Low
Monthly Payments Monthly Payments
Model Description Price After $5.00 Down Model Description Price After $5.00 Down
HQ-100AC General Coverage HX-60 New Improved
Receiver $199.00 $ 7.00 Transmitter 449.00 16.03
HQ-110AC Ham Band Receiver 259.00 9.16 HXL-1 Linear (Available Soon) 395.00 14.08
HQ-145XC General Coverage S-100 Speaker 14.95 48
Receiver 289.00 10.25 S-200 Speaker 19.95 62
HQ-170AC Ham Band Receiver 379.00 13.50 CB-23 23 Channel
HQ-1B80AC General Coverag: Citizen's Band 249.50 8.82
Receiver 449.00 16.03 HQ-105TRC Receiver and
HK-1B Electronic Keyer 39.95 1.26 CB Transmitter 229.45 8.10

Payments above are shown for a three year payment plan. The minimum order that may be financed for three years
is $60.00—two years—$120.00—one year—$180.00.

SEND TODAY FOR OUR LATEST - OEE e o Em s Ee
rMPORTA"T! Send all Mail Orders and

LIST OF BARGAINS.
Inquiries To: Terry, W9DIA at our Milwavkee
A M AT E u R 'miigitnﬂm:::;:;uy, N(: }Obliqafiun l

5. ELECTRONIC

l Terry: | want to buy |
| have to trade. . [what's your deal?)
§ i
i
MILWAUKEE 8, WIS. ] i
3832 West Lisbon Ave. * Phone We. 3-3262 i encloss $ and will pay balance
Hours: Monday and Friday, 9 AM. to 9 P.M. l []C.0.D. 11 Year [] 2 Years 13 Yﬂn'
1
i
i
i
i
i

STAY ON THE AIR PLAN

Mot enly will | give you a terrific trade-in allow

ance, but you can keep your equipment until you

receive your shipment.

Ship Me:

Tuesday, Wednesday & Thursday, 9 A.M. to 5:30 P.M (109% depeosit)
Saturday, 9 A.M. to 3 P.M. If ordering on terms, please list following infor-
mation on separate sheet and enclose with I'hi:l
order: Name, address, age, married? children?
Employed by? Salary? How long? Own or Hunll

Home? To whom renting? or buying from? Wife
employed? Own car?—who buying from? Three
to five credit references. The more information you
give, the faster we can approve your credit. l

CHICAGO 31, ILL.
6450 Milwaukee Ave. * Phone: Ro. 3-1030

Hours: Monday, Wednesday & Thurs., 12 P.M. to 9 P.M.
Tuesday & Friday, 12 P.M. to 5:30 P.M.
Saturday, 9 A.M. to 3 P.M.

Lyt EVEN IF YOU'RE NOT ORDERING
& TODAY, SEND ABOVE INFORMA-
— TION FOR ATTRACTIVE CREDIT CARD

NAME

Hours: Monday, Tues., Thurs. & Friday, 1 P.M. to 9 P.M. ADDRESS
Wednesday, 1 P.M. to 5:30 P.M. CITY STATE
Saturday, 9 A.M. to 5:00 P.M. LD Check for latest reconditioned bulletin.
M Bl N N N e ..

ORLANDO, FLA.
23 Azalea Pk. Shop. Cir. = Phone 277-8231

Phil WSDVM/4



73 Tests the

B & W 6100

An incredible amount of design has ob-
viously gone into the B & W 6100 transmitter
since it is a radical departure from present day
amateur transmitter equipment. The big dif-
ference is the tuning system. Instead of the
usual one knob for tuning the transmitter VFO,
the 6100 uses three and they are so accurate
that you can read your frequency directly on
them.

This is accomplished by means of a fre-
quency synthesizer, a veritable forest of crys-
tals inside which are switched by the 100 ke
control, the 10 ke control and then “rubbered”
by the last knob, which is calibrated directly
in kilocycles. The megacycles are set by the
bandswitch.

The crew at the 73 hamshack were quite
impressed by the ease with which you can go
to any desired frequency just by setting the
dials . . . and you are within 200 cycles, in-
variably. Needless to say the unit is rock-
stable. Another good feature was the extreme
ease of tuning up on any band. Once you learn
the system you can flip to any frequency on
any band and be tuned up in a few seconds.
Though fellows don’t pay a lot of attention to
how ham gear looks, we did notice that the
XYL's visiting the station almost always had
something nice to say about the 6100. It is
a beautiful piece of gear, in case you hadn’t
thought of it.

The 6100 runs 180 watts PEP on sideband
and CW, and 90 watts on single sideband AM
phone to a pair of 6146’s in the final. It has
VOX, push-to-talk and manual operation.

The ALC circuit is particularly effective in
the 6100. It feeds back voltage to two earlier
stages, each with a different time constant

84

(one is .03 seconds to control the gain during
syllabic variation, the other 1.5 seconds to
control the gain between words), with up to
10 db of voice compression resulting. This can
be read on the panel meter in one switch po-
sition.

The panel meter also reads the cathode cur-
rent of the final and the output power.

The power supply uses all silicon diodes,
with the result that the 6100 operates notice-
ably cooler than most transmitters. The input

of the rig can be matched to vour line voltage
from 105-125 volts.

The sideband signal is generated by means
of the B & W crystal lattice filter. Filter
bandwidth at the 3 db points is 3000 cycles,

so voice comes through clear and clean.

The 6100 provides extra contacts on its
VOX relay to operate antenna relays, disable
the receiver, ete. It also provides -100 volts
for possible blocking of your receiver or a
linear.

The clickless grid-block keying was very
popular with the CW ops in our crew.

The output of the 6100 is designed to match
either 52 or 75 ohm coax, though it will tune
anything from 30 to 100 ohms with the pi-net.
Beyond that it is prudent to use an antenna
matching unit. We always do.

B & W is to be congratulated on turning
out such a good looking, well designed and
fine operating transmitter. We enjoyed our
tests of this rig veryv much and there were
many groans when the time came for it to go
back to B & W.

Now that B & W has broken the ice and
proved that it is possible to have a frequency

73 MACAZINE



synthesizer in ham equipment we may find

more manufacturers following their lead.
.. W2NSD/1

Specifications

Frequency coverage: 3.5-4.1 mc, 7-8 mc, 14-

15 me, 21-22 mec, 28-29 mc, and 29-30 mc.

Power Input: 180 watts CW/SSB PEP, 90
watts AM PEP.

Final: 6146's in parallel.

Power supply included.

Price: $875.

Manufacturer: Barker and Williamson, Bristol,

Pennsylvania.

WALKIE-TALKIE!

6 meter, 150 mw., 4 channel, transistorized transmitter
with AM modulator. Complete with transistors and
50.5 me. crystal. Requires only 12 volts at approx. 35
| ma. Ideal for walkie-talkie or get 10 to 15 mile range
with a beam.

Only $14.95 ppd. while they last.

VANGUARD ELECTRONIC LABS Dept. H-11
190-48—99th Ave. Hollis 23, N. Y.

FOR SALE:
Hallicrafters S-40B

WRL GLOBE SCOUT 65-B ...
Ranger | excellent condition ..
Heath AT-1

45.00
179.00
19.00
39.00

. 155.00

Globe Chief w/screen mod.
HQ-140 w/xtal cal. |
H. Valentine Barnes K1APA Hedlme Enmpanr Jaffery, N. H.

NOW!

I Tlalle WEST

BUY YOUR

ealax;{

300 WATT TRANSCEIVER

$29 PREPAID

IN STOCK AT

QUEMENT
ELECTRONICS

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA
“Northern California’s Most Complete Ham Store”
SINCE 1933

Just because the editor of 73 was not invited to the innauguration of the new ARRL
Building is no reason to hold back on your subscription to 73. Subscribe immediately and right

this grievous wrong.

MASTER ORDER BLANK

Start with 73 Products:

Back issues (page 107)____ ——

(page 107)

73 Subscriptions Name__ gali-—_ =

1 yr $ 4.00 s Address

2 yr $ 7.00_ _ City _ Zone State < ZpL"els
3 yr $10.00 Parts Kits Bookshop One year subscriptions

LIFE $50.00. (page 106) (page 108) bup $2_ 73 News$l_
New sub. Model $ No. $ ATV S slpARy - Bl & .
Renewal sub loAR Membership 1 yr $1_ 579 $2__

Badge. Red __, Black ___. (pagel06) First name:

Call _ 4 L

NOVEMBER 1963
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The Battle

Frank Whitmore W2AAA
223 W. Holly Ave.
Pitman, N, J.

of the

It vou enjoy winning awards in Amateur
Radio, you'll envy the ol'sters the certificate
they earned fortyv-two years ago. It bears the
date of July 2, 1921. Old-timers in the east
still talk about that one. It contains the signa-
tures of Franklin Delano Roosevelt shortly
after he retired as Assistant Secretary of the
Navy; and Jack Dempsey, then heavyweight
champion of the world.
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Fig. 6 — The certificate issued to Amateurs

July 15, 1921 by the National Amateur
Wireless Association in grateful apprecia-
tion of their expert assistance during the
Dempsey-Carpentier heavyweight fight.

86

Century

With commercial broadcasting non-existent
and a public without receivers, the Radio Cor-
poration of America set out to broadcast the
forthcoming Jack Dempsey-Georges Carpen-
tier heavyweight championship fight. At the
start they possessed only the idea. They need-
ed everything: permission of the fight pro-
moter, a powerful radiotelephone transmitter,
and a means for the public to hear. Many in
the radio business just laughed at the whole
idea. In their opinion the transmitter didn’t
exist that could cover an area big enough to
make the plan worth a try. Others, though the
odds loomed large against success, willingly lent
their assistance. Hams joined the adventure as
soon as they heard.

The event spelled a big success for amateur
radio and left a public deeply impressed. For
some reason it doesn't appear in QST. Yet the
episode taxed the ingenuity of the amateurs to
the utmost and required them to do the “im-
possible.” Through the union of the amateurs
with the professionals, several hundred thou-
sand sport-lovers from Maine to Florida
thrilled to the blow-by-blow description direct
from ringside as Jack Dempsey and Georges
Carpentier fought the battle of the century
for the heavyweight title of the world.

When the call for help went out to the ama-
teurs, hams chatted and experimented on one
wavelength—the 200-meter band. Ham calls
lacked prefixes. Thev began with a number
followed by a couple of letters. Commercial
radio broadcasting didn't exist either. Broad-
casting consisted of special programs by some
of the amateur stations and the pioneer broad-
casts from radio station KDKA in Pittsburgh.
Only the amateurs and some experimenters
enjoyed these broadcasts; no one else owned
receivers. Radio fever didn’t strike the public
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Double Your Money Back Guarantee®?

Well, no. But we were thinking of it. Only a slight
worry about hanky-panky stopped us from giving it
a try. We know that you'll like your REDLINE con-
verter, but we just weren't sure whether anyone
might be induced to part with one for twice the
price.

The very least we can do is offer you an iron
clad 100% pguarantee that we will refund your
purchase price In 100% full if you are willing to
send back your REDLINE converter after giving it
a try. And we welcome comparisons with any con-
verter on the market, never mind the price. Try
your REDLINE converter for 30 (thirty) days and
see If you can bear to part with it. We're almost
(but not quite) convinced that you won't part with it
for DOUBLE YOUR MONEY BACK.

These converters are available by direct mail and
only from REDLINE, JAFFREY, N. H. We sure would
like to sell these through ham distributors, but

DGC

we're afraid that this would price 'em right out of
the market entirely.

Our DGC converters are our proudest achievement.
They represent the last word in current technology.
Here we have achieved the lowest noise figure of
any converter. Intermodulation is kept to an absolute
minimum. Stability is fine for sideband. Etc. It has
everything. It is built in an extruded aluminum
case for dimensional stability and shielding. No
penny has been pinched, no tube left out. These
converters are custom made to your order, Sso
figure on about three weeks delivery. Please specify
what output i-f you want or else which receiver you
will be using with the converter so we can send
you the best i-f ouput. The price is $98.50 com-
plete with tubes, crystal, all set to use. The DGC is
available in 50, 144 and 220 mc models at this
price. The DGC-432 is $119.50. A matching power
supply for the DGC converters, regulated and highly
filtered, is $49.50.

HJC HJS

Now we realize that everyone either can’t afford a hundred dollar converter or
else doesn’t really need quite the all out scraping the signal out of the mud ability
of our DGC converters. Our HJC converters are the answer. We give you the same
guarantee on our HJC converters as we do on our DGC: Money back. The HJC-50
sells for $31.95 and has a 14-18 mc i-f output. The HJS power supply, in case you
don’t want to borrow a little power from your receiver, is $9.95. The HJC-144 con-
verter also provides 14-18 mc output and comes complete with built in power supply

for only $49.95.

Please order the above items and watch our ads for future products.

NOVEMBER 1963

JAFFREY, N. H.
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Fig. 1 — Lost in a sea of fans. A general view of a portion of the 90,000 sport fans
that crowded into Boyle's Thirty Acres in Jersey City to watch the Jack Dempsey-
Georges Carpentier heavyweight championship fight.

until later that year after the Department of
Commerce started issuing regular broadcast li-
censes in September 1921.

But something did hold the public’s interest
that spring: the forthcoming heavyweight
championship fight between the American
champion and the French contender. Interest
ran high on both sides of the Atlantic. Sport
followers from all over the world planned to
attend. In the United States, everyone who
could “come-by” a ticket intended to see the
fight too. Unfortunatelv, however, not all
could attend. Though Boyle’s Thirty Acres in
Jersey City, New Jersey, represented the big-
gest outdoor arena in the world, it could hold
only 90,000. Thousands of fans faced disap-
pointment.

At RCA, a corporation just formed two
vears before, a handful of aggressive men got
an idea. If thousands of sport fans couldn’t get
in to see the fight, maybe they could bring the
fight out to them. Hearing a broadcast coming
direct from the ringside would provide the
multitude of disappointed fans with the next

88

best thing. The RCA men stood nearly alone in
their belief that it could be done. How could
they persuade the fight promoter, Tex Rickard,
to permit the broadcast? Where could they find
a radiotelephone transmitter powerful enough
to spread the contest over hundreds of miles?
And the public! What could a receiverless
public use to hear the fight? Surely no group
of adventurers faced any blacker conditions.

By the beginning of June, things looked
much brighter for the adventurous promoters.
By offering the broadcast as a service to char-
ity, they won Tex Rickard’s permission for the
broadcast. The United States Navy eventually
succumbed to a “durability” argument and
promised to lend the most powerful radiotele-
phone transmitter ever built. Now, only the
means for the public to hear remained un-
solved. For this solution the RCA professionals
turned to the amateurs.

The call for help went out to the amateurs
on June 10th. Less than a month remained be-
fore “fight time.” The urgent plea asked the
amateurs to convert their receivers to long
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waves, add amplifiers and loudspeakers, and
install them in public places so large au-
diences could hear. What a chore! Most hams
happily got along with a crystal set splitting
earphones occasionally so a guest couldalso
hear. To fill an auditorium with sound from
a receiver absolutely escaped the imagination
of many and eluded the pocketbooks of a
great many more.

The notice soliciting the amateurs” help em-
anated from two sources: The National Ama-
teur Wireless Association and the radio jour-
nal, Wireless Age. Both operated from 326
Broadway, New York City. Guillermo Marconi
held the position of president of the amateur
association with J. Andrew White presiding as
acting president, White, in addition, edited
the Wireless Age and worked for the Radio
Corporation of America.

Wireless Age, a national magazine sub-
scribed to by many amateurs, carried a full
page notice of the pending broadcast attempt.
This magazine flourished from October 1913
until August 1925. The make-up differed con-
siderably from amateur journals of today: it
carried both short paragraphs and page articles
concerning commercial radio progress and ac-
tivities; and, in addition, featured many how-
to-do-it articles that the amateur fraternity en-
joyed. QST’s advertisement showed up regu-
larly in its pages.

The opportunity to assist with the “fight”
broadcast reached the hams at an ideal time.
Bounced from commercial longwaves down to
200 meters by the Wireless Act of August 13,
1912, the hams generally still held their griev-
ance. Though they realized that only by
hard fight before Congress did amateurs get
any wavelength at all, still they longed for the
longwaves. Now suddenly an opportunity
dropped right into their laps. The invitation

Fig. 4 — The commercial longwave receiver
borrowed from Westinghouse by the Spring-
field Amateur Radio Club to present the
Dempsey- Carpentier fight to 10,000 people
in Springfield’s Court Square.
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1-130 VHF SIGNAL GENERATOR—'00-156 MC with crystal
cal. ose. & modulator-18th xtal harm. Excellent for two
meter VFO, Requires 135vde & 6.3 vde. With $ 995
tubes & schematiec. Excellent condition . ... -

AUTOMATIC KEYER KY-65/ARA-26—Easily converted to

automatic CQ'er. See ''T3'"" Apr. 62 or Oct. 61 $ 3 5']
for conversion data. Excellent condition "
LAZY MAN'S Q'Ser—RADIO BEAM FILTER. A novice
necessity, Cuts out QRM for single signal reception, 1020
cy bandpass filter, 100 ¢y bandwidth. Ready to go, has
phone plug for recv. jack & phones plug into  fllter,
Switch for fillter in, filter out & both. N.A.F. s 249

68304, New

I-Bl-A INDICATORS— [-E two with 12vae 60 cy power for
beam antenna direction indicator., Dial marked $ anu
0-36 in 360°. Used good. Special at £1.95 or 2 for .

R-237B/VR 30-40MC FM MOBILE RECEIVER with 6vDC
vibrator power supply (easily converted to 12vD(C). Ex-
cellent for fire or police calls—or 6 meter ham band
with conversion. Double conversion superhet, gingle
channel xtal controlled, with 15 tubes & sche- $2E 95
matic. Used good ... :

T-193B/VRC-2 30-40MC FH HUEILE THAHEHITTEH 30
WATT with 6&vDC ﬁ:namﬁttur Easily converted to 6
meters with 7 tubes (307 Final) & schematic.

Used good $1B 95

BC-221 FHEEUEHBY HIETEH 1'h=-|mt Rc-mnrlttlnnﬂd' both
mechanically & electronically. New tubes, recalibrated

with a new calibration book, manual & all $99 50
accessories, Only a few at

BC-221 FREQUENCY METER with original calibration
book & cerystal, Lab. checked out. Excellent $Bg 50

condition
SEND CHECK OR MONEY ORDER. C.0.D.s $10.00
minimum with 259; deposit. Write Dept. 7311 for
Bulletin No. 39—Loaded with Bargains.

R. W. ELECTRONICGS,

2430 So. Michigan Ave.
Chicago, Ill. 60616

INC.

Dept. 7311
Phone CAlumet 5-1281

WANTED TO BUY
TOP PRICES PAID — We pay freight

RT-77, RT-66, 67,-68/GRC
R-274D, R-388, R-390, etc. receivers
BC-610! Transmitters
AN/PRC-, GRC, and-TRC Eqpt
ARC-27, 34, 55, 65, etc.
ARN21 & higher; APN-22, APN-70
AN/URR-13, -21, -28, etc.
1S-, & AN/UPM, -URM, -USM
as well as commercial test equipment.

Advise condition & price
Amber Industrial Corp.

I 75 Varick Street, N. Y. 13, N. Y. — CAnal 6-7-455

SCR-522 Modulation Transformer, new $2.25 delivered
Exhaust Blowers 60cim, clean, removed from equip-
ment, 115/60/1, flange, shipping weight 5 lbs. $6.50

Non-Inductive Resistor, 50 ohm 30 watt, 4" x 78"
w/leads, use in series parallel for higher watts
39c delivered

24YAC 10AMC Transformer 115 60 1 pri hali-shell
mtg. leads shipping wt. 12 lbs. F.O.B.L.A. $5.50

Plate Transformer, 1460-0-1460 wvac 500ma. 115/60/1

pri. new Kenyon shipping wt. 45 lbs. F.O.B.L.A.
$22.50

Plate Transformer, 1,000-750-0-750-1,000vac 300 ma.
u.t.c. Fs-46 shipping wt. 21 lbs. F.O.B.L.A. $14.50

Filament Transformer 115/230/60/1 sec. 35vac. 6a.
2500tv shipping wt. 6 lbs. F.O.B.L.A. $3.50

1l €0)"17.1 )

SATISFACTION GUARANTEED
1147 Venice Blvd., Los Angeles 15, Calif.




from the professionals announced a transmit-
ting wavelength of 1600 meters for the broad-
cast.

Hams rallied to the cause with delight. Sev-
eral things pleased them about this break.
First, of course, relief from the monotony of
200 meters. But two other equally important
reasons also stood out both touching on their
pride: the special broadcast offered a chance
for amateurs to show their mettle; and their
services would contribute to a good cause.
Under the arrangements between the broad-
cast promoters and the fight promoters, two
charity organizations—The American Commit-
tee for Devastated France and the United
States Navy Club—would share equally in the
proceeds from the broadcast.

During the two months prior to calling upon
the amateurs, a tremendous amount of work
took place. Preparations for the broadcast split
into two parts: technical and business. The
National Amateur Wireless Association busied
itself finding a suitable transmitter and select-
ing the transmitter site. Later they organized
the amateurs for reception of the broadcast.
The American Committee for Devastated
France took on the business arrangements.
Representatives of this charity organization—
headed by Anne Morgan, daughter of the bank-
er J. P. Morgan—contacted theatres, halls and
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auditoriums in cities and towns within a 200-
mile radius of Jersey City. They arranged the
details for public presentations and established
the admission price.

Finally, with the transmitter obtained, the
broadcast site picked, and public places avail-
able for listening, the National Amateur Wire-
less Association directed its attention to the
amateurs. “Fight-time~ loomed three weeks
away! Concentrating their attack on the re-
ceiving problem, the association rushed no-
tices to amateurs, amateur clubs, manufac-
turers, and radio organizations seeking their
help. At the same time, the exciting details of
the great experiment appeared in the July
issue of Wireless Age.

From the start, nearly every amateur wanted
to help. Applications poured in. Out of the
heap of applications received, the Nationa
Amateur Wireless Association selected anc
assigned the most gualified amateurs to install
and operate their equipment in the leased
theatres and halls. Those not selected took
part in other ways. The association asked them
to invite friends and acquaintances into their
homes to hear the broadcast and to send con-
tributions collected to the association’s New
York office. By this invitation, a big sector of
the public lying beyond the 200-mile radius of
Jersey City also got to share in the charity
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Fig 3 — A view of the multi-wire antenna system erected in the Lackawanna Railroad

Terminal in Hoboken, N. J,
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YOUR ONE COMPLETE SOURCE
for HAM-TV, ATV, CCTV
Equipment . . .

Test Monotrons type
1698 only $9.95 pp

FREE FLYER |
2 TV 8 G AN Full of i !”
Bargains!!!!! Py

CATALOG 50c

#1273 ... ""How To Build
Low Cost TV Cameras’’

Catalog #1273 plus
LARGE Size schematic $1.50

Phone: 203-875-5198

drive.
Hams quickly discovered that a big fre-

quency gap separated 200 from 1600 meters.
Setting up good 1600-meter installations re-
quired plenty of hard work and sweat. But
with concentrated effort, skylines in the se-
lected cities and towns changed practically
over night. Above the theatres and halls ac-
quired for the presentations, long multi-wire
antennas swayed between distant supports. In-
side, amateur equipment looked different too.
Converted receivers lay burdened beneath
large honeycomb loading coils; and two-stage
amplifiers strained noticeably in a struggle to
feed sufficient volume to multiple loudspeakers.
Receiving installations varied from the newest
manufactured gear to the latest homebrew
innovations. Some boasted superb Magnavox
loudspeakers; others operated with homemade
adaptations joining dissected headsets to dis-
mantled Victrola homs. Upon such a conglom-
eration of apparatus the amateurs braved the
hazard of satisfying a paying public.

The search by the National Amateur Wire-
less Association for a suitable transmitter ended
at the General Electric Company plant in
Schenectady, New York. There, almost ready
for shipment to the Navy, sat the most power-
ful radiotelephone transmitter ever built. Just
what they needed!

Not at all backward, the broadcast promoters
set out to borrow it. But, did you ever try to
borrow something from the Navy? A direct at-
tempt brought a quick, “no/” The Navy thought
the proposition too sticky and wouldn’t co-
operate. Refusing to be dissuaded, the pro-
moters approached the problem anew. This
time they centered their attack on the Navy’s
weak spot—dependability. Contacting Frank-
lin D. Roosevelt, the Assistant Secretary of the
Navy until just a short time before, the eager
promoters sought his help. They maintained
that the broadcast would present the severest
test the Navy could ever get for this piece of
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VIDICONS: $34.50 up
1" electromagnetic or
2/ electrostatic, your |
choice: Grade C: $34.50
Grade B: $60.00
Grade Ham A: $100.00
All types Ham-TV
equipment Bought-Sold-

Traded . . . |
WRITE!
DENSON
ELECTRONICS
CORP.

Rockyville, Connecticut

FRESH UP WITH 6-UP
73’s new VYHF magazine.

$2.00 a year — send name, call, address.
Don’t miss it.

6-UP — Peterborough — N. H.

Silicon Rectifier Diodes

Power studs: 400 piv, 2 amp, 39c¢, 4 for $1.39; 600 piv,

2 amp, 45c¢c, 4 for $1.59.
Also IN2096 diodes, 600 piv, 750 ma, 35c, 4 for $1.29.
Tested and guaranieed. $2 minimum order. l
Please include postage.

James Kuiper, Box 35, Newton Lower Falls, Mass., 02162

nuvistor converters

Only $34. 50 and Write today for
$54. 93 with power & free literature
supply and crystal! on our VHF line!

parks electronics laboratory

box 35

route two, * Beaverton, Oregon

SCR 522 Transceiver Z meter or 2/6/10 on Trans.
complete with tubes and 4 random crystals L/N $19.95

R4/ARR2 YVersatile Receiver .. ..... ........ New 4.95
B Bl v o g s P el i =t New 10.95
IDSO7APALL BeoDe. .. s il iaieasieeinn L/N 14.95
BC 375 Transmitter (less T. U.) ....iveess Exec. 12.95
BN DL Phong PattI v et cl ain s s aoein'a New 1.85

SA 325/U Coaxial Switch (See Aug. 73) ....L/N 7.95
RTTY SSB Etc.—ete. Versatile Multimatch

Transformer also phone pateh ............. New .98
BC 433 B/C Band Rec. (400 cycle) ............ Exe. 9.95
NI-Cad Brttories 1.2V . ... v ivvimsnanissesriie 1.75
Blower AC-DC 12 V to 656 V .... 2.95
BC 458 (T21) 6-T MC ............ New 7.95—T/sed 4.95
BC 457 (T20) 4-5.3 MC .......... New 7.95—Used 4.95
T 1B 2T WIS S T T e e A e s Uszsed 5.95
BC 1206 200-400 EC Ree. Less Tubes ............ 1.95
R28/ARC 5 VHF Receiver 100 to 156 me ., ... 19.95
T47/ART 13 Transmitier complete w/tubes 47.50
Crystals Send self addressed envelope for list
Beam Filter or lazy man’'s Q-5%er ..... . 1.95
RGBA/U 35ft with PL 259 each end 3.69
RGBA/U 15ft with PL 259 each end : |.69
RG54/U B5ft for 2.50 370ft for 9.95
#255 A-RTTY Relay ... 2.95
Tape Recorder Amplifier Less Tubes . e P 4.95
Selenium Rect. 28V-1A-FW : .79

MOTOR SPECIAL I'asco type 6
115v-60cy 1750 rpm, dual 3" shaft 33" dia x 2"

shipping weight 3% 1bs  $1.98 ea 3 for $5.00

ARROW SALES-CHICAGO, INC.

2534 5. MICHIGAN AVENUE
CHICAGO 16, ILLINOIS

CA 5-4750-4751 I

N



gear. Their argument apparently impressed
Roosevelt, for shortly afterwards, the Navy
reversed itself and agreed to lend the trans-
mitter.

The Navy transmitter combined six 250-watt
tubes with 2000 volts on the plates for about
750 watts output on voice. Amateurs, used to
their flea-power tube rigs, felt awed in the
presence of such power. In telephone service,
three tubes operated as oscillators and three
as modulators. No taboo existed in those days
about modulating an oscillator. On CW, a
switch connected all six tubes together to
work as oscillators for about 1500 watts out.
Alternating current from a separate winding
on a direct-current motor fed the tube fila-
ments.

To get awayv from as much interference as
possible, the broadcast promoters looked to
the longwaves. They finally settled on 1600
meters. Comdr. D. C. Patterson, the District
Communications Officer in New York, gave his
consent for use of that Navy frequency and
assured the promoters the Navy would keep off
that channel during the afternoon of the sched-
uled fight. Arthur Batcheller, Chief Radio In-
spector for the New York district, rushed the
special license through and secured call letters
WJY. To this day, those call letters stir fond
memories among the “Gang” who tuned in
that epic broadcast.

Originally, the promoters planned to install
s

i
AR
:

Fig. 2 — The Navy transmitter borrowed by
RCA for the Dempsey-Carpentier champion-
ship fight. Note the pipe-rack construction
typical of switch gear in those days. The
transmitter used six 250-watt tubes, On
voice, three worked as modulators and three
as oscillators, On CW, all six oscillated.
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the transmitter right at the ringside. However,
after determining the cost for a suitable an-
tenna system, they scrapped the idea. Erection
of an adequate antenna system came too high
for a project where all proceeds went to
charity. However, they found just what they
needed practically ready-made at the Lacka-
wanna Railroad terminal in Hoboken, New
Jersey. Following the prompt consent of the
railroad officials, technicians quickly strung a
four-wire T antenna between the four-hundred-
foot-high tower in the railroad yard and the
clock tower on the terminal building four hun-
dred and fifty feet away. From the center of
the antenna, the lead-in dropped down to the
transmitter housed in a converted railroad
shack used by Pullman porters for changing
their clothes. The elaborate ground system
consisted of copper roofs of train sheds and
other low buildings, the network of railroad
tracks, and a system of pipes running into
the salt water of the Hudson River. The com-
bination of antenna and ground presented a
fundamental period of 750 meters. Telephone
lines, stretching over a distance of two miles,
connected the transmitter shack with the an-
nouncer’s booth at ringside.

A week before the fight, tests began. Start-
ing with reduced power, engineers conducted
the tests from both the transmitter site and
ringside. The tests lasted several hours. Each
successive night, hams at their listening posts
noticed the signals grow a little stronger as the
engineers increased power. Following the
broadcast test runs, the promoters checked the
telephone reports coming in from the amateurs.
On July 1st, the night before the two con-
testants met, the transmitter engineers turned
on full power. Reports from seven states along
the Atlantic seaboard poured in tying up eight
trunk lines. By nine o'clock all doubts van-
ished. The excellent reports assured the pro-
moters the fight broadcast the next day would
be a success.

The gong clanged for the start of round
one! Amateurs from Maine to Florida huddled
tensely over make-shift receivers and mopped
beads of sweat from their brows. Tense audi-
ences, packed tightly into non-airconditioned
theatres and halls, leaned forward to catch
every word unmindful of the perspiration wet-
ting their clothes. On the outside, temperatures
in some places reached ninety in the shade.
And miles away, confined in an 18-foot square,
the bodies of Jack Dempsey and Georges Car-
pentier glistened in the humid atmosphere as
they fought the Battle of the Century for the
heavyweight championship of the world.

At the Gaiety Theatre in Utica, New York,
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Transistors " New

converter, switch, audio,

LE.. also high (frequency; PNP
AND NPN ' : : e 3/81.00
Power trunsistors — 20 to 70 watts ... S e .60¢
Brand New; original package: full leads; Guaranteed — RCA,
CBS., Raytheon, Texas Instru., U.S. Transistor, General

Transistor, Philco, Motorola, ete.

Diodes " New

IN21T — Hoffman Elee, Upright, gold leads silicon Rece-
B ERR B 5 s a1 a0 TaUal s ALre VD St e R e e LAl e o LU ey s 25¢
ING3T — IND3D — Tophat; Raytheon, Motorola, General Elec-
trie: Rectifier-sililcon .............. o e A A .30¢
INGBD — Micro-miniature diodes Posoiiil B BRAT R B ES P 0
Stud type Rectifier — 400 PIV — 750 MA, ........... .50¢
Zener Diodes — 12 wvolt: 1 amp. ........ L | $1.00
Heat Sinks — extruded aluminum for both Power Transistors
I and Reectifier Diodes — all sizes c2-xss. From .30c to .70¢
Transistor sockets — 3 lead — (Cinch Co.) ... 10/%1.00
Driver Transformer — sub-miniature -3%-%-3% for transistor
P.C. center-tapped: Pri. 7500, s=ec. 5000 2/81.00

Audio Output Transformer — sub-miniature -1%-3%-1% for tran-
sistor P.C. center-tapped: Pri. 500 ohm: Sec. 8 ohm

2/51.00

I Flectrolytics — various — all values from 1 MFD. to as high
as 3600 MFD. U.S.A. e AP A 8/51.00
Tantalytiecs — all values T co Magis L et adle

Banana Plugs — solderless — red . 5! 2/.35¢
Miniature test llne — with insulated alligator clips .20¢
Earphones — Hearing aid type — (Telex) Complete .. .50¢
¢ K ohm volume control with switch — P.C. (CTS8) miniature
3/51.00
300 K ohm volume control with switeh (Cutler-Hammer)
3/51.00
455 KC, IF. sub-miniature transformer 2/%1.00
455 KO, Dual LF. sub-miniature trantformer 60 ea.

Parts for 2 Watt Audio Power amplifier unnsiaﬂﬁg of 8 tran-

electrolytic
in a
$3.00

power translstor, resistors,

including 1
i he built

glstors,
together with

capacitors, schematle, Can

% <« 2% bhox

Parts for 12 volt, 1 amp. REGULATED power supply. smm

sehematiec and  Instruetions 8.95

Code Oscillator module; completely assembled, matchbook size

with schematle, ete. $1.00

. A. Amplifier Module :' énmiﬂewl}' a's-:';émhled 1i'iih schemnatic

— 3 lead and Iinstructions $2.00

Write for Free adﬁitiﬁnal natalng'.

Minimum order $3.00 Prepaid
Postage Free in U.S.

TRANSISTORS UNLIMITED COMPANY
POST OFFICE BOX #442
GREAT NECK, L. 1., NEW YORK

George Benas, owner of amateur radio station
8CC, donned earphones and sat before the
receiver controls to monitor the broadcast.
Benas gained prominence in radio circles by
receiving telegraphic messages from foreign
countries at his ham station on Elm Street. The
] and N Electric Company where he worked,
lent the three-tube modern receiver and the
four loudspeakers facing the audience. The
whole installation sat on the stage just in front
of the footlights in full view of the paying
public. A lead-in running up to the roof con-
nected to a 250-foot long multi-wire antenna
atop the theatre. Robert Evans, a commercial
radio operator, stood by on the stage to assist.

J. Andrew White announced the fight from
a special booth at the ringside. By drawing
upon his early days as a lightweight boxer, he
captured realistic flavor as he reported every
move of the contestants accurately and quickly.
But the radio audience didn’t hear White's
voice; they heard, instead, the voice of amateur
radio operator J. O. Smith. Smith, the well-
known operator of amateur station 2ZL, cov-
ered the radiotelephone installation for the
Radio Corporation of America. Because tele-
phone company restrictions prohibited con-
nection of the special line from ringside direct
to the transmitter, Smith, standing by at the
transmitter, repeated word-for-word into the
microphone White's description as it came in
over the telephone line from the arena.

The record breaking crowd at the Gaiety
Theatre totaled 790. Many women fans at-
tended too. As the American champion and
the lightning-fast Frenchman “mixed it up”
in the first round, the crowd applauded and
shouted. Finally, Robert Evans stepped to the
edge of the stage and cautioned them, “let
those at the ringside do the applauding. The

NOVEMBER 1963

6 METER CONVERTER

WITH NUVISTOR PRE-AMP

Unbeatable performance at an unbeatable price. Only $10.00
ppd.! Complete with 6USA, 6CW4 tubes and choice of 36 me.
crystal for 14-18 me. output or 49.4 me. crystal for broadcast
band output. Fully assembled, tested and guaranteed. Sensitivity
.1 microvolt, Noise figure 2.5 db.
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contestants can't hear you and you’ll miss some
of the fight if you don’t remain silent.”

Paid audiences in 112 other cities also lis-
tened to the realistic fight desecription pouring
from loudspeakers. In New York City, fight
fans assembled at ten scattered locations. In
a great many places where the charity organi-
zation did not contract for halls or theatres.
enterprising and enthusiastic amateurs under-
took independent affairs of their own. Many
took up collections from their listeners and
forwarded the money to the charity.

At Asbury Park, N. J., W. Harold Warren
using a loop antenna, detector and two step
amplifier, enjoyed the fight from a roller chair
on the boardwalk. A ham in Jamaica, Long
Island, N. Y., received the fight with a 15-foot
clothesline antenna and a crystal set. Hams at
Stamford, Conn., Fordham and Brooklyn,
N. Y., and Allentown and Philadelphia, Pa.,
coupled megaphones to their earphones and
entertained up to 25 people in their homes.
An amateur in the Frankford section of Phila-
delphia, strapped a Victrola horn to his ear-
phones and extended the listening range to
100 feet.

G. C. Brown listened to the broadcast at
Eastport, Maine, a distance of 425 miles. At

- ;
Fig. > — The start of the end. Dempsey goes to his corner after dropping Carpentier
for the count in the fourth round.

Poultney, Vermont, F. C. Fassett reported the
gong between rounds clear and loud and the
broadcast reception excellent. Hardwick, Ver-
mont, reported fine reception too. At Donora,
Pa..—350 miles away—listeners enjoyed the
ficht in temperatures 90 degrees in the shade.
Captain C. H. Butchelder of the SS Acropolis
enjoved the fight while 400 miles out at sea.
Charles P. Hoyd heard it fine at Salem, Ohio,
also 400 miles away. Even Fort Pierce, Florida,
reported good reception as did a ship 1800
miles at sea.

But at Springheld, Mass., a young radio
club and its group of voungsters pulled the
biggest surprise of the whole broadcast. Spring-
field hosted two amateur groups; The Con-
necticut Valley Radio Club and the Springheld
Amateur Radio Club. The older, more experi-
enced hams belonged to the Connecticut Val-
ley Club, while a group of teenagers made up
the other one. Naturally, a little rivalry existed
—especially on the part of the youths.

By arrangements with representatives of the
American Committee for Devastated France,
the Connecticut Valley Club handled all tech-
nical activities for the public presentation of
the broadcast at the Plaza Theatre in Spring-
field. This left the young group completely

-
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out of the picture. So, the Springfield Amateur
Radio Club held a council of war. Soon their
strategy took form.

The core of the Springfield Radio Club’s
activity centered around Court Square in
Springfield. Atop the department store next
to the Square, the members stretched a long-
wire antenna. Inside the store, the club presi-
dent, H. R. Dyson, installed a special long-
wave commercial receiver borrowed from
Westinghouse where he worked. Soon loud-
speakers bristled from the second and third
floor windows like a broadside of cannon out
the open ports of Old Ironsides. The battery
of speakers consisted of one Magnavox and a
number of Victrola horns strapped to the ear-
pieces from dismantled Baldwin headsets.
Separate audio amplifiers fed the speakers. In
addition, two telephone lines from the receiver
installation direct to two ot Springfield’s news-
papers supplied those papers with the fight
details a half hour ahead ol the regular news
services.

With the preliminary bouts scheduled for
] PM and the main event at 3, the crowd,
alerted by the newspapers, began forming
about noontime. By 3 PM the crowd over-
flowed the Square and completely blocked
Main Street running along side. At the arena
in Boyle’s Thirty Acres, 91,000 fight fans filled
the bowl from rim to rim and paid $5.50 to
$50.00 per seat to see the fight. At the Plaza
Theatre in Springfield, 410 people paid an ad-
mission price to sit and hear it. But at Court
Square, 10,000 stood elbow to elbow and heard
it for nothing—the Springfield Amateur Radio
Club forgot to pass the hat around for a dona-
tion.

The clang of the bell for round one silenced
the crowd. As the announcer’s voice poured
from the loudspeakers, dignified gentlemen
cupped hands to their ears, and little boys sat
motionless absorbing every word. Tired busi-
ness men rubbed elbows with the unemployed
oblivious to everything except the battle. From
the very start, the lightning-fast Frenchman re-
vealed the potency of his right. Darting in and
out, the popular contender caught Dempsey
several times with the punch. Rooters in the
Square divided pretty evenly between the two
contestants. During the action, both sides re-
mained quiet. But between rounds, they
cheered wildly for their favorite.

In the second round, Carpentier tipping the
scales at 172, exhibited the speed and punch
of his light-heavyweight days. Six times he
smashed through Dempsey’s defense, landing
his baffling, brilliant, battering right-cross to
the American champion’s unshaven chin. The
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blows hurt Dempsey. He sagged back and his
left leg stiffened when the second blow landed.
The furious pelting left him dazed. Carpentier
followers, feeling victory, yelled their approval.

But the action of the second round portrayed
the final result. Dempsey, unshaven for five
days, still stood on his feet. Though Carpentier
hit hard, he didn’t hit hard enough. Dempsey
now knew he could take everything the French
contender could offer; Carpentier knew the
American champion was too tough for his
punches; and the crowd sensed that the smil-
ing Carpentier gave his all in that round and
that his all just wasn’t enough.

Early in the third round, Dempsey got in
his deadly work. The Manassas Mauler, brown
from hours spent in the sun, punished the
Frenchman with at least a dozen savage blows
to the body and chin. Avoiding all long-range
boxing, the 188-pound Dempsey kept in close
and clinched and battered his smaller rival all
over the ring. Dempsey rooters, frenzied by
the change in action, roared delight.

Carpentier came to the center of the ring
in the fourth. but only his smile and dauntless
courage remained. In the middle of the round,
a left to the jaw and a right to the body
dropped the challenger for the count of nine.
But the game Frenchman arose and faced his

B —

fate standing up. A woman in Springfield try-
ing to shop said, “Oh that d— fight. We can't
get by.” Then curiously triumphant she ex-
claimed, “Dempsey wins by a knockout that’s
what’s the matter.” Carpentier lay on his side
on the canvas close to his own corner. A left
to the body followed by a right to the jaw
ended the fight after 10 minutes and 16 sec-
onds of actual fighting.

Things like this make you proud to be an
amateur. Hams seldom get an opportunity to
make radio history; but when they do, the
world can depend upon them to do their part.
The Dempsey-Carpentier fight broadcast set
a new communication record for voice. Also,
it awoke the public to the possibilities of radio
and readied them for the era of commercial
broadcasting that opened up that fall.

Hams lucky enough to take part in the pub-
lic presentation of this epic broadcast received
a certificate in grateful appreciation. When
voure around some of the old-timers, ask
them to show it to you. Besides containing the
signatures of Franklin Delano Roosevelt and
Jack Dempsey, it also contains those of .
Andrew White, Anne Morgan, Tex Rickard,
Georges Carpentier, Frank E. Coultry (as-
sistant to Tex Rickard), and Julius Hopp (man-
ager at Madison Square Garden at the time).

(W2NSD from page 4)

understand what is going on. Radio clubs can
help quite a bit by encouraging tech sessions
during or before meetings to iron out confusion
in recent tech articles.

The articles in 73 are particularly well suited
for this project because they are all written for
the average ham and not for the engineer.
You can hardly find an article in 73 that you
can't understand if you take the time and effort
to actually sit down and read it through.

If every one of our readers followed this
idea we would soon find the level of technical
understanding moving definitely ahead in our
hobby. How about it? Will you give it a try?

In Defense of the Appliance Operator

While it is perhaps rather unlikely that
many Appliance Operators will read this, their
interests naturally leaning away from a maga-
zine primarily devoted to technical and con-
struction articles, I do feel moved to spring
up with a few words in their defense. For
those of you who came in in the middle of
the show, an Appliance Operator is one who
memorizes the theory for the amateur license
test, then goes out and buys a complete ham
station, which he operates from then until a
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fuse blows, at which time he rushes back to
the dealer in a panic for repairs.

Betore I plunge into the seemingly impos-
sible job of trying to cook up a defense for
this type amateur, perhaps you might indulge
me a moment while I ruminate over how this
sort of thing came about.

It is the path of least resistance. The AO
is able to get in on most of the fun of ham
radio without having to go through all of the
horseradish of learning theory. This is made
extremely simple by the ARRL and their Li-
cense Manual, probably one of the most memo-
rized books out today. The great emphasis on
operating in QST doesnt help much either.
I'm not carping to be nasty, you just pull out
the last ten issues of QST and look them over
objectively and see what you come up with.
How many simple construction projects are
there? How many simple theory articles? And
more to the point, how many tech articles
were there that you skipped over as being too
technical? How much space was devoted to
operating news? To contests? To awards? What
would ham radio be like without the DXCC
award, the RCC, the DX Honor Roll, the
BPL, and on and on and on? Is it any wonder
that we have so many Appliance Ops? It is a
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wonder we dont have more! Obviously the
ARRL is responsible, in the large part, for
ham radio being the way it is today.

But is this all bad? If T am to believe the
editorials in QST of late, this is bad. Bill Orr
says it is bad. But is it? Let’s go back to funda-
mentals for a moment. Let’s go all the way
back to Part 12 of the FCC Rules and Regula-
tions. The opening paragraph of Part 12, para-
graph 12.0 Basis and Purpose, states that “The
rules and regulations in this part are designed
to provide an amateur radio service having a
fundamental purpose as expressed in the fol-
lowing principles: (a) Recognition and en-
hancement of the value of the amateur service
to the public as a voluntary non-commercial
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Oper. by L. (Tom) Sipe
K8VWU

communication service, particularly with re-
spect to providing emergency communica-
tions.”

Got that mulled over yet? Mull.

OK, what did they put down as the num-
ber one reason for the existence of the ama-
teur service? “A voluntary non-commercial
communication service.” The Appliance Ops
certainly qualify 100% on this, dont they?
They are on the air and communicating. How
about that . . . “ particularly with respect to
providing emergency communications  bit?
The Appliance Op qualifies 150% here, like it
or not. I've overstepped myself now, you say.

(Turn to page 103)
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Shocking . .

but true

A worker got tangled in a 4800 volt primary
line; both hands were burned off. A two year
old bit into a worn lamp cord; it took several
operations to restore his appearance to normal.
A ham reached after a part that fell inside
his new home brew rig; he lost a finger and
almost the rest of his hand. These are just a
few examples of many cases of electrical shock
which occur every year when we fail to treat
electricity with respect.

Fellow hams, it isn’t too often that a ham
who writes a few articles in his spare time
finds a topic which is of interest to every sin-
gle person reading a magazine. Being of the
human race, we all make mistakes. We can all
learn from others on this subject. It is much
easier than finding out first hand. (Ouch!)

I have recently joined the ranks at R. F.
Communications, Inc., a local company in-
volved in the design and manufacture of com-
mercial and military single-sideband and as-
sociated types of equipment. Included in a
present list of projects is a two-and-a-half mil-
lion watt pulse transmitter which is the size
of about five average ham shacks put together.

Naturally aroused by this project, one of
the fellows dug up quite a bit of material on
the subject of electrical shock and wrote it up
in a booklet entitled “This Will Kill You!” With
his permission, I have taken some of these facts
and condensed the information into an article
which may Save Your Life.

Let’s start with a few fundamentals. The ef-
fect of electricity on the body is determined
to a large extent by the amount of current
passing through it. There are several different
general effects of electricity on the body. When
currents in excess of two amperes pass through
the body or any part of it, severe burns are
usually the result. Currents in this range might
be called “frying currents.” Some burns are
external—caused by arcing at the point of con-
tact. Although they resemble other heat burns,
they are usually much deeper. Between the
points of contact there are internal burns which
cook the flesh, and, if the victim survives, they
are verv slow in healing. Quite often amputa-
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tion might be necessary in these cases.

Vital organs and nerves in the path of the
current will most likely be destroyed or se-
verely injured. If the shock is caused by al-
ternating current, severe tightening or con-
traction of the muscles will result. Currents
between one and two amperes are called nerve
block currents. Because of the damage to nerve
centers, a permanent paralysis of various parts
of the nervous system might result and chances
are almost certain that a temporary paralysis
will occur.

Death might be caused by current flowing
through parts of the nervous system controlling
vital functions such as breathing or heart
cycling. Fortunately a chance exists for the
victim to recover breathing before the body
cells are destroyed for lack of oxygen. Artificial
respiration can keep cells alive by supplying
oxygen until natural breathing is restored.
However, this will work only if the heart ac-
tion is still strong enough to distribute oxvgen
in the blood system.

Under normal conditions the heart functions
as a smooth-operating type of pump and can
be roughly compared with an engine with per-
fect timing. When a current of roughly 100
milliamperes flows through the body in a path
which includes the heart, it may produce a
condition known as ventricular fibrillation, a
flutter of heart muscles which resembles faulty
timing of the valves of an automobile engine.
In general, deaths resulting from contact with
less than 600 volts is caused by this malfunc-
tion. Unfortunately, artificial respiration has
little, if any, merit in such a case.

So far we have seen how currents can kill.
Don’t think, however, that smaller currents
are safe. On the contrary, they can be even
more dangerous due to other reactions they
produce. Currents ranging from 25 to 75 mils
may cause unconsciousness and are called
“knock-out currents.” These won't generally
cause serious damage to vital organs but may
burn. Because of the severe shock to the nerv-
ous system, the current does not need to pass
through the vital organs or a major nerve cen-
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ter to cause unconsciousness. Injuries will prob-
ably not be limited to shock alone but may
include burns and sore muscles.

Currents in the vicinity of 25 mils are called
“freezing currents” because they cause mus-
cular contractions which freeze the victim to
the circuit. Under 25 mils the violent involun-
tary reaction to shock might injure a person.

So far we have talked about the reactions
the body makes and the damage resulting to
the body due to varying amounts of current
flow. Now let’s take a look at how we might
come into dangerous contact with electricity
and what determines the amount of current
flow in the body.

Normally house circuits have both 110 volts
and 220 volts available but only 110 volts is
accessible. This service in each branch in the
house is usually fused for 15 amps. This
amount is available in any light fixture or re-
ceptacle, but remember we are dealing with
only a fraction of that amount. 100 mils is
quite capable of killing and 110 volts can
easily cause this amount of current to flow in
a body.

Your body acts as any other conductor when
it is in series with a circuit. A conductor has
a certain amount of resistance through which
the current must pass. This resistance may be
of two types. One, external, is that resistance
of a path through the skin. The other, internal,
in the resistance through the tissues under the
skin.

Skin resistance varies with the part of the
body involved, the moisture content and the
extent to which the skin is calloused. The most
external resistance you can expect to have is
1000 ohms, most likely less than that. A good
general figure for internal resistance would be
about 300 ohms, again depending on the
particular path taken by the current. Consider-
ing, then, that the series circuit formed by the
body includes the internal resistance and the
skin resistance on both ends of that path, we
might say that a good estimate of the total re-
sistance the body could possibly offer would be
about 2300 ohms.

If you have one hand on a grounded object
when operating a portable power tool such
as a drill whose frame is crossed with the wir-
ing, the body would offer about 2300 ohms as
we have said. At the moment contact is made
on a 110 volt circuit at 60 cycles, the body will
pass 50 mils. You would either freeze or be
knocked out. After only three seconds contact,
blisters would start forming and the body re-
sistance drops to 500 ohms. The current
through your chest would be now raised to
220 mils, more than enough to start the deadly
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fibrillation effect on the heart. This could be
fatal.

Wet shoes present an even greater hazard
due to increased contact area and moisture
content if the path happens to be from hands
to feet.

When the current approaches one ampere
the contractions of the muscles in the body
may become so severe as to tighten every
muscle in the body and may throw the victim
from his deadly position in contact with the
wires. However, it is likely that the damage to
the heart controlling nerves would have al-
ready been done and death would still result
despite the fact that the circuit had been
broken.

The severity of the damage always increases
with the length of time the body is in contact

with the circuit. This is due to the blistering
and burning effects at the points of contact as
well as injury to the vital organs and nerve
centers in the pathway. The higher the voltage,
the quicker this takes place. Blisters form in
seven seconds at 50 volts and in three seconds
at 110 volts.

To review: the factors involved in the danger
of electricity to the body are: The amount of
current, the pathway this current follows and
the length of time of the contact. The impor-
tant thing to remember is safety. Be sure there
is no potential shock before you go toward a
circuit to work on it. Be sure the house cir-
cuits are safe. Go check them now. Electricity
can be a useful servant—it can also be a deadly
enemy.

.+« WA2GCF

Everyone with a reputation in the scientific
community, however small it may be, is de-
lighted to see his work used by others as the
foundation for a further advance in the state
of the art. This is the sort of thing which leads
to progress in every field of scientific endeavor
from better mousetraps to better H-bombs.

The writer was quite astonished to see that
his work on bandwidth conservation, which
was published in the February and March is-
sues of QST, had been used by Dr. Costa and
Mr. Rapp as the basis for an even greater ad-
vance in the quest for bandwidth conservation
as described in the columns of the July issue
of 73 Magazine.

The use of the Bell Laboratories Vocoder
Transmission System, which Rapp cleverly pur-
loined from the archives of the mostest of the
mostest in Murray Hill, N. J., has undoubtedly
begun to generate a great deal of interest on
the part of amateur sideband operators, who
pursue a further reduction in the bandwidth
required for voice transmission with the ardor
of a Richard Burton.

Perhaps it was the lateness of the hour or
merely the magnitude of Rapp's corporate
planning for the mass production of gear for
military and amateur Vocoder System Trans-
mission (VST). But to have both of these
erudite gentlemen miss the opportunity to
present what appears to be the ultimate system

for bandwidth conservation, simply astounded
me.
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Slow Scan Vocoder Transmission

Dana Griffin W2AQOE

The key may be found in the third from the
last paragraph of Dr. Costa’s story. I quote,
“Could it be that the information rate is the
fundamental quality and not the bandwidth?”
Why didn’t you answer your own question,
gentlemen? This is it/

If you had done so, I would have been
denied the honor and prestige of presenting to
a waiting world, “The Slow Scan Vocoder
Transmission System,” or SSVTS for short. It
is unfortunate that this system will destroy
Rapp’s dreams of empire before they get fur-
ther than the initial planning stage. But the
SSVTS concept will only require a bandwidth
of 30 cycles in place of the picayune reduction
from 3000 cycles to 300 cycles as proposed
by Rapp.

We must admit that the “ex” sidebanders
using this new system must start with the VST
system proposed by Rapp. But this system
cannot be put on the air because of the ex-
cessive bandwidth of 300 cycles for voice
transmission which it requires.

One must slow down the rate of information
transmission to conform to the new 30 cycle
limit for narrow band tone transmission, which
the FCC will undoubtedly require when the
SSVTS system emerges from the prototype
model stage. This is the key point which
Messrs. Costa and Rapp missed.

Unfortunately, the means to accomplish this
are not patentable. They are well known even
to the lowly hi-fi fan. Instead of modulating
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JOHN MESHNA, Jr. |

Surplus Electronic Material

19 ALLERTON ST. LY 5:=2275 LYNN, MASS.
SILICON RECTIFIER BARGAINS
2 amp 20 amp 30 amp 35 amp
600 PIV 2/1.00 50 PIV 1.00 50 PIV 1.20 25 PIV .80
800 75 100 1.25 100 1.40 50 1.30
1,000 1.50 150 1.40 200 1.60 100 1.50
| 200 1.50 300 1.80
300 1.75 400 2.00
500 2.50
GENERAL PURPOSE POWER TRANSISTORS 85 Watt Power Transistor 40 MC Osc.
I 2N155 PNP NPN. Exint for transmitters.
2N255 PNP #2N1897 $1.00 each
 2N1334 NPN
| Your choice of above 3 for $1.00 SIGMA type 4F SENSITIVE RELAY $1.50
LAMBDA REGULATED POWER SUPPLIES 9KVDC OUTPUT REGULATED POWER SUPPLY
C-881M $85.00 115 volt 60 cycle input $25.00
32-M 70.00 Good for up to 5 ma current.
35 70.00 DC POWER SUPPLY KIT 4 amps 6-12-24-28 volts DC
PRINTED CIRCUIT BOARD, FIBRE GLASS LAMINATE, output. Includes transformer, capacitor, choke, full
COPPER 2 SIDES 12x14 60c ea. wave silicon bridge mounted on copper heatﬂszinul-ﬁ
GE PYRANOL CAPACITORS. DC RATINGS  prar siNk. ALUMINUM, DOUBLE FIN. With 150 watt
4 mfd 1,500 volt 1.00 1.5x4.8 inches $1.50 3.5x4.8 inches $2.50
5 mfd 1,500 volt 1.10
2 mfd 2,000 volt 1.10
3 mfd 2,000 volt 1.25
1.5 mfd 2,500 volt 1.10
3 mfd 2,500 volt 1.50

the transmitter directly, the voice actuated
Vocoder output is recorded on tape at the rate

TECH MANUALS

original unabridged manuals with service info and

of 17.75 inches per secmpd. By means of an- hiilcs. Prites Toclude bkl vBarbe
other head and motor drive, the Vocoder will T e S s
modulate the transmitter at the tape speed of APA-6 . .. 7.50 ARN-8 ... 500 Mod. |4
B o ; APA-10 ... 6.50 ARN-12 .. 5.50 TTY . .. 9.00
1.775 inches per second. At the receiver, the APA-11 ... 7.50 ARN-I8 ... 6.50 BC-I1060A  6.50
. . . ‘ APA-16 ... 7.50 ARN-I4, CV-62 .... 6.50
process is reversed. After the incoming signal APA-17a'. 850 l4e '...10.00  CV-I72 .. .50
- s - . - S -i%a ..I10, = . 0.
has been recorded at 1.775 ips, it will be fed APA-81 .. 7.50 ARN-14b, ' ATK-ARK '
- - —— APG- s |5 DRSS | . : a
into the receiving Vocoder at the rate of 17.75 APN-I . '5:00 ARN-2i . 10.00 PRC-6 ... 5.00
ips. Presto, out comes the voice at the other it PR - {5 R i .50
Tl APQ-2a ... 7. ARR-7 ... 7.50 LM-2 ... 7.50
end of the radio link. APR - 730 ARR.15° 01000 LM.7 .. .. 730
R : : APR-2 . .. 7,50 ARR-I16b . 6.50 LM-13 .... 7.50
The 100 to 1 reduction in voice transmis- APR-4 ... 7.50 ARR-26 ... 8.50 LM-14 ... 7.50
sion bandwidth which the Grifin SSVTS sys- ﬂg:g :g% ART-26 . Eigg 60-9 ek ;Zgﬂn
tem provides, makes Rapp’s 10 to 1 reduction :'r;g::zh T;sfuu :Tn' 750 DZA . iigg
in bandwidth appear ridiculous by compari- APX-6 ... 850  MN-26C TS-323 g:gg
: APX- . 8. . . e B
son. Inasmuch as an SSVTS QSO will take Ry s T6-34 keyer 2.00
ten times as long to complete as it does today, ﬂEE.. Tons ;:.5.'3 EE:.‘;?‘.’“ _;_*;;23 us'm-mé”.ilglgg
brevity will become the watchword of every EEEI%‘ 'L'F: E;;-"ﬂ EEZ%E jij:'gigg ]{E:%E: iy Eigg
PIVES ey I.‘1'?»"':|-|: g a-: snfér“;;‘l:# ]:% ;IE.I'; = I'"u?ﬁ
Dr. Shannon’s work on the redundancy in ARC-12 .. E:ﬁ gg'izg . 630 R-389 ... .'Eﬁ
speech clearly indicates that SSVTS operators iEE:EE . gﬁ:ﬂuf, - 5.00 Eéagz‘ﬁljiﬂlgigg
will undoubtedly become masters of mono- ARN-5 .. . 7.50 BC-779 ... 7.50 BC-312, i
svllabic conversation. Conversely, the verbose e ';'m TT'ﬁ'mf % j‘_ﬁnd Gm et b’ﬂﬂ'
' " : . Write abowd any man not issied. Uver y
t}fpﬂ‘.?:, SO pl’EVﬂlEﬂt on AM: “r!'ll never l{llﬂ‘ﬁ' sn stock, we may bave the one you need.”
t{;e_ JOYS _'Df l SSVTS communication. One of WE BUY TOO—send us your lists of excess publications.
ir
TS s L EIoe SO wond-last Tonger PROPAGATION PRODUCTS COMPANY
than a chess game via mail between Keokuk, P. 0. BOX 242, Jacksonville 1, Fla.
lowa and Kazahkstan, Siberia.
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BUYERS
GUIDE
CORRECTIONS

Considering the number of possibilities tor
errors we didn’'t do too badly. Hallicrafters
reported a rash of orders for their $2650 FPM-
200 which we put in for $26.50. I believe the
price on the 200 is back down to $1995 now,
in case the high price was holding you back.

World Radio got a shock when we rated
their Galaxy 300 at only 200 watts PEP. Since
they went to an awful lot of trouble to have the
rig develop 300 watts I can see their point. The
Galaxy 300, for clarification, is a $300 sideband
transceiver for 80-40-20 meters which runs
300 watts PEP or SSB. The ac power supply
with clock is $119.95, less clock $99.95, and
the accessory VOX $24.95.

Hunter pointed out that their Bandit 2000A
linear only required 100 watts of driv=, not 160
as reported.

Redline noted that we mixed up the type
on their ad. Nothing personal.

CALAMAR Elechonics Co.

K6HYY

COLLINS, HAMMARLUND, MOSLEY,
SWAN, SIDEBAND ENGINEERING,
NATIONAL, GONSET

WAG6HYU
2163A FULTON AVE,SACRAMENTO, CAL

UE-1 LORAN MASTER TIMER, 3689 lbs. LIKE NEW #40.00
TS 452/U FM Microvolter & Scope, 5-108 me .... EX 75.00
TS362/ASGID Control Unit, 24 wvolt, w/eables -o: BX THh.u0
ID58/APAII Indicator for APR1 & APR4 Rewrs EX 17.50

TS92/AP Amplifier Alignment Unit, 60 ¢¥ ...... NEW 12.50
TSS9/APNI Test 400-4000 ft APNI range ... .. FAIR 16.50
TS239A General Purpose Scope, 115V, 60 cv . EX 68.00

TS155C Sig Gen 2700-3400 me compl w/book .... NEW 75.00
TS12 Standing Wave Ind 9305-9445 110V 60 cy .... EX 18.50

TSI102/AP Callbrator w/110V 60 cy supply .... GOOD 9.25
F-20/UPR Wavemeter, Stub Type, 300-3400 me .... NEW 8.50
ATI41/ARC27 225-440me ANT. Callbrated ...... NEW 4.75

|05SM Lavole I'req Meter 375-7256 me w/Mod . ... GOOD 18.50
ARNG 100-1760 kc 4-Band Super, w/28V on Plate GD 28.50
ARN7?7 100-1750 ke Power—28VDC & 115V, 400 cy FAIR 14.50
ARNSB8 75 mec Adjustable w/7T Tubes, Relay 28V FAIR 2.50
APNI X'ceivr 420 me w/Tubes, Dy, Wobulator .. FAIR 3.85

APXI| w/26 Tubes and a warehouse of parts ... FAIR 5.25
TUNING UNIT for APX1 w/3 Tubes ciieaas EX 100
R4/ARR2 11 Tube Superhet Converts to 220 me .. EX 38.50

RT58/ARCI2 225-350 me w/42 Tubes, 2C39A Final EX 29.75
C45 CONTROL BOX for ARCI12 and ARC1 .. .. GOOD 1.00
RT5/APS4 w/7T0 Tubes, Magnetron, Klystrons NEW 32.00

CA/ARN7?7 Contr. Box w/Sig Strength Meter .... NEW 3.25
RM52 ““Maecy Fone Patch' .... | % e NEW 1.25
RM53 Remote Control w/Cords, Plugs, Relay .... NEW 2.00
RADIOPHONE Transfer Panel w/Pateh Cords .. GOOD 4.75
IDI4/APNI w/1 ma Meter, 270 degrees .......... NEW 1.00
C57/APX2 Control Box . . ... ......covoueunn. GOOD 1.00 |
CBY62007 Junction Box w/Relay ... .......... GOOD 1.00

IC/VRW7 Wire Recorder, 28V, 70 Watts . . ... FAIR 5.25
FILTERAL-2, Sprague, 130VAC at 10A NEW 1.00 ea 2/1.75

Same Stock Number but made by Potter Co. .... NEW 2/1.55
RI22/ARNI2 75me fixed w/9 tubes & xtal ...... EX 8.75

Bay Saint Louis
E. C. HAYDEN Mississippi

Shipment: FOB Bay Saint Lowuis. Terms: Net, Cash.
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When SSVTS communication is emploved
by thousands of displaced SSB operators, an-
other not so obvious revolution in communica-
tion practice will be in order. Inasmuch as
SSVTS voice communication only requires a
30 cycle bandwidth, for the first time in his-
tory the SSVTS fone men can gripe at the
excessive bandwidth used by CW men when
they send at 40 words a minute or more.

Fortunately, there are two solutions to this
problem. The high speed CW men and the
RTTY gang can also use SSVTS techniques.
The second, less expensive solution which the
high speed CW gang can employ, is to shift
to single side band CW transmission. thereby
cutting the required bandwidth to 50% of that
which they need today.

It will take considerable time for an ap-
preciable number of SSB, RTTY and CW
operators to convert to the new SSVTS mode
of communication. It is difficult to visualize
all of the effects that the adoption of this
revolutionary technique will create.

Is this the ultimate scheme for bandwidth
reduction? We are inclined to think so unless
Messrs. Costa and Rapp can come up with a
method to modulate an A@ carrier, using men-
tal telepathy.

All facetiousness aside, as a group, the ama-
teur body will undoubtedly be forced to come
to grips with many new problems when thou-

sands of displaced sidebanders shift to the
SSVTS mode.

For example, our population increase can-
not possibly keep up with the amount of emptyv
space in our bands which will become avail-
able when the use of SSVTS becomes wide-
spread. Unless these vacant holes in our ama-
teur bands are completely filled up with spec-
trum wasting AM QRM, these channels may
be taken over by the commercial interests.

But wait, fellow amateurs, I don't intend to
permit Messrs. Costa and Rapp to “tat” me
again after producing such a magnificent “tit”
as the Slow Scan Vocoder System Transmis-
sion concept. I also lay claim to the use of re-
stricted licensed technicians using wideband
pulse position modulation on 20, 40 and 75
meter fone to fill up the holes which SSVTS
will create. Lastly, in a justifiable attempt to
out Costa Dr. Costa. if two sidebands are bet-
ter than one, why not 4, 6 or 8 sidebands? All
you need to do is to put AM subcarriers on an
AM suppressed carrier system at 10 ke inter-
vals from 3800 to 4000 kec. I am now one tat
and one tit ahead; gentlemen, it is your turn
to tat.

.+ . W2AO0E
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(W2NSD from page 97)

What sort of equipment do you want in
emergencies’ Do you want home made gear
that only the builder knows how to hook up or
tune? Gear that might go pffft at the wrong
time and need its daddy to get it back on the
air again? Or do you want commercial gear
that everyone knows how to use . . . stuff
that is designed to withstand the mishandling
of idiots and still put out good signals Our
Appliance Operator wins hands down here.

Part (b) has to do with the amateur con-
tributing to the advancement of the art. Our
AQO contributes here too, but only indirectly.
The size of the ham market todav makes it
possible for amateurs to design pmducts for
sale to amateurs and this has greatly stimulated
amateur advancement of the art. Immediately
comes to mind such achievements as the
600L, the 100V, and the many sideband trans-
ceivers we have today.

Part (d) "Expansion of the existing reser-
voir within the amateur service of trained
operators, technicians and electronic experts.”
Here we see that the FCC has established our
AO as one of the three types of amateurs that
are considered important, And they are im-
portant. In time of emergency we need fellows
who know how to use radio equipment and
know how to communicate. You often don’t
have the time to teach a non-ham how to go
about communicating. Even in war time our
AO is way ahead of non-ham. I recall the
early days of WWII when the g great percentage
of the licensed amateurs went into the armed
services. They didn’t know any more than
hams today, but they were able to leamn
quickly enough in the armed forces schools.
They had a considerable advantage over other
fellows in that they liked radio, even if they
didn’t know much about it. . I remember,
[ was one of them.

Do you still sneer at the Appliance Operator
as a nogoodnick? It's true, our AO could be
worth a lot more to the amateur service if he
were not only a trained operator, but also a
technician or electronics expect. He would
probably get even more enjoyment out of
amateur radio too. Contests are fun and they
develop one’s operating ability to a high state
of perfection, but I feel sorry for the ham who
has not lived through the experience of build-
ing a piece of equipment and getting it going.

I'm not out of ammunition yet. Part (e)
says, ~Continuation and extension of the ama-
teur's unique ability to enhance international

(Turn to page 104)
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[oluMBiA GEME!

MOTOROLA 30-D TYPE FM BASE STATION

30-40 Me. Transmitter- Receiver. 50 W. output. Housed in beautiful
5% ft. metal cabinet with 3 meters and bullt-in speaker. Power
input 110 VAC, 60 cye. Desk console remote amplifier. This is a

superb unit in excellent cond. Great buy! $149.50

Unit No. 1, 200 Ke.-1500 Ke. Like new. ONLY $24.95

RAX REC.:

ART-13 OR ARC-3

AN/ARC-3 MAINTENANCE MANUAL. Late edition £9.95
COMMAND TRANSMITTERS

2.1-3 Mec. New . 56.50 4-5.3 M(C. New $5.75

3-4 Me. Excel. 6.95 5.3-T Me. (Less tubes) Good 2.95

TRANSISTOR TAPE RECORDERS

So low in price—so high in value! Importers” close-out! These units
record, play back, and erase. Bullt-in speaker, single speed, volume
control, ete. Comp. with mike, batteries and case. Reg. $29.95.

Like new & excel. cond. ............. .. $9.595
SAME ..'LS ABO"F"E hu: lu:sl case and mita .!u I!: . $3.95
THAHSMITI'IHE TUBE SPECIALS!

All new, unused — guaranteed!
4-65A $ 9.95 4CX250B . 22.50
4-125A 19.95 K11 - $ 3.85
4-400A .. 24.95 Ri3 A . 9.95
|0TW /5933 e ek 1.95 832 ..... . 4.95
C[ILLIHS ART-13 RADIO THﬁHSMITTER
9-18 Mec. 100 W. output. This is the famous one! Excellent condi-

$49.95
.$39.95

tion. A terrifie buy at only ....
GOOD FDTDITID""G’

HEADSET & MIKE BARGA[HS

HS-23 HEADSET: 4,000 ohms. New ... ... :;
e $ 9.

HS-33 HEADSET: 600 ohms. Brand new .
T-17D CARBON MICROPHONE: Brand new
RS-38 CARBON MIKE: With coil cord and PL-68 Plug. Brand

W and DRERRIN BUY i el e Ta e e e e $ 9.95
EULI.IMBM SPECIALS

HAMMARLUND SP-600 RADIO RECEIVER: Excel. Checked oul.
(Guar. . $399.50
TEKTRONIX 511 L’ISEILLISEUPE I-.wr_-l_ cond. Checked out.

CETT Y S L T RS RS A P ISR AT DI A Y e ... $195.00
TEKTRONIX EIED ﬂSGILLDSGﬂ'FE Excel. cond, Checked out.
Guar. $295.00

MEASUREMENTS CORP. HﬂDEL BD SI6G. GENERATOR: Excel
Checked out. Guaranteed. A Celumbia Special. Only $299.50

1-208D FM SIG. GENERATOR: 1.5-4.5 Mec. and 19-45 Me. New
cond. Checked out. Guaranteed. Reg. $150.00. Only ... .. $849.50
PP-823 GRC-32 GROUND AC POWER SUPPLY FOR ARC-27:
110 V. 60 cye. Less case. Excel. cond. Checked out, Guar. $89.50

POLARAD MODEL TSA SPECTRUM AHAL‘I"IEH' Less tuners.

Excel. cond, Checked out. Guaranteed $495.00
TS-382D/U AUDIO OSCILLATOR: 20-200, Dﬂﬂ cyc. Excel.

FURE * - it ab | ot naran . $295.00
TS-403/UL EIBHAL GENERATOR: Thls is milltar}' mrsinn of
H.P'. 616A. 1800-4000 Me. Excel. Checked out. Guar. $595.00
PRS-3 LINE DETECTOR: This is the hot 1953 model.

Excel. : $39.95
SCR-625C MIHE BETEETHH World War II Model. New. FOB
Los Angeles or New York City, N. Y. $39.95
SCR-522 2-METER TRANSCEIVER: Excel. cond. Only $19.95
TS-175/U0 FREQUENCY METER: 85-1000 Me. Ex. Cond. $135.00
TS-419/U SIGNAL GENERATOR: 900-2100 Mec. Ex. Cond. 475.00
R-237/VRC-2 FM REC.: 6 V.D.C. 30-40 Me. Ex. Cond 24.95
T-193/VRC-2 FM XMTR: 6 V.D.C, 30-40 Mc. Ex. Cond. 19.95
LM FREQUENCY METER: 125 Ke.-20 Me. Ex. Cond. 49.95

LM FREQUENCY METER: 110V AC Pwr. Supply. Ex. Cond. 19.95
TS-34/AP OSCILLOSCOPE: Wide Band, Ex. Cond. 49.95
AN/USM-50B OSCILLOSCOPE: Wide Band. New 495.00
AN/USM-24 OSCILLOSCOPE: Wide Band. Ex, Cond. 295.00
H.P. 205-AG AUDIDO SIGNAL GENERATOR: Ex. Cond. 195.00

A

COLUMBIA rtecrronics

4365 WEST PICO BLVYD. LOS ANRELES 19, CALIF.
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(W2NSD from page 103)

good will.” Ha! Sure, our electronic experts
can bring us good will if they will get on the
air and talk to some DX stations. So can the
technicians. But our Appliance Operators are
on there day in and day out working every
DX station they can pull through and doing
a rather thorough job of international good
will. Some of 'em are lousing things up, too.

In reviewing the Basis and Purpose, as set
forth by the FCC, it seems to me that our
rules are quite explicit in their establishment
of the worth of the so-called Appliance Opera-
tor.

DXpeditions

The main complaint I have with DXpedi-
tions is that I'm not on ‘'em. Back in 1957 six
of us went down to Navassa Island, struggled
some thousands of pounds of equipment up
the lousy cliffs, operated around the clock for
four days and probably enjoyed it more than
anything else any of us have ever done.

Gus makes me sick. Gus is ruining all of
the choice DX spots. He is going everywhere
and working thousands of stations. He is even

—

up in Nepal! It is awful. New Hampshire is
very nice, but I sure wish I could be DXing
from some spot like Nepal. Now there is no
point in it. I figured that in another year or
two 73 might be doing well enough to start
putting on little DXpeditions. By the time we
have a few hundred dollars saved up there
won't be anything larger than a rock sticking
out of the ocean in Antarctica that hasn't been
worked by everyone.

The Hammarlund DXpedition of the Month
program is eating away at the rare spots some-
thing fierce. The DX fraternity is fortunate to
have a DX nut running Hammarlund. That’s
a pretty clever way of getting some new ones.
eh? Stu Mever W2GHK is to be congratulated
for resisting the temptation to over-commer-
cialize on these DXpeditions. .

Say, if any of you hook up with any of the
many DXpeditions, why not put the pressure
on them to write about some of their mishaps
and adventures and send them in to 73 so we
can all enjov them. No matter how you feel
about Danny, vou'll have to admit that his
stories that I published in CQ a few vears
back were darned exciting. Wayne

(Match from page 25)

Gym classes are a good idea—especially ex-
ercises on the parallel bars and trapeze lines.
Not many hams can afford automatic push
button collapsible towers for their antennas.
But a surprising number can afford Xyls—the
tree climbing kind, who can go up a ladder or
tower at a moment’s notice, without any
qualms over dizziness and the height factor.

Lucky for vou if you have been through the
ropes in your Brownie and Girl Scout stages.
Better just brush up on all those knots you
have learned and never found any use for, as
vet. You will be using them quite unexpected-
ly every time antenna changes are made.
Sparks (of temper) will fly if your clove hitch
tangles into a granny, and down comes what
was designed to be the best antenna vet!

“Be Prepared” was once your motto—well
carry it across the border into your next state
(married, that is). Always “be prepared” for
yvour OM disrupting the ordinary household.
Funny(?) how he will decide that hole has
to be drilled through the plaster, or a major
rebuilding job has to be done right on the
living room rug, just after you have finished
the weekly vacuuming, Walls, floors, and ceil-
ings present a challenge to the ham experimen-
ter, and eventually might resemble a wood-
pecker’s habitat. Any building, or vour favor-
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ite tree may have to come down if it stands
in the way of progress in radio propogation.

Diplomacy should be practised until it be-
comes second nature to you. When the local
tv repairman fiendishly points out your OM’s
antenna farm to your neighbour, as the logical
cause of all vour neighbour's tv troubles; and
the hitherto friendly couple living next door,
suddenly descend upon you, transfixed from
their Dr. Jekvll to Mr. Hyde state—remember,
taking vour shoe off and banging it on the
desk, will get you nowhere. Invite your irate
visitors in, extoll the fascination of hamming,
let them twirl the magic knobs, and bring in
the exotic dx. If you can only convert them to
the hobby, your OM might get permission to
extend his antennas into the next yard, and try
for that 40 meter beam he has been dreaming
about.

And contests! All ham activity tends to
peak up in the weeks preceding the OM’s
favorite contests. And there is a contest just
about every weekend. By zero hour when the
contest starts. he will be absolutely confident
that he is going to win. Since there are proba-
bly 10,000 or more amateurs in this contest,
and only 1 winner, be prepared to face his
frustrations a little later. It's an unbroken rule,
that 1 hour after a contest has started. Mur-
phy’s Law, and IPIO will have taken command
of the ham shack. If you have not run into
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FALL SPECIALS FROM SPACE

BC-221 Freq. Mtr 125kc to 20mc/s ... $70.00
T8-174/U Freq. Mtr 20mc to 250mc/s . : .. $150.00
T5-323/UR Freq. Mtr 20mc to 450mc/s $£195.00
T$-175A/U Freq. Mtr 85mc to 1000mc/s $£135.00
AN-URM-79 Freq. mtr. 125kc-20mc brand $950.00
AN/URM-25D Sig. Gen. 10kc to 50mc _ .. $395.00
TS-588A/U Sig. Gen. 5kc to 50mc/s .. $390.00
T8-418/U Sig. Gen. 400mc to 1kmec ... $325.00
TS-419/U S8ig. Gen. 900mc to 2100mc/s ....$475.00
TS-155C/U Sig. Gen. 2700mc to 3400mc/s 135.00
Ferris Mod 18c Microvolter 5 to 175mc/s .. $95.00
Gen. Radio 1208B 65mc to 500!111:!5 £140.00
FXR-W410A Wavemeter . $100.00
Ballentine 300 VTVM : $99.00
Hewlett Packard 400C VTVM .. $115.00
Hewlett Packard 430B Power Mtr ..$120.00
Hewlett Packard 526B Fiug-in - $110.00
Hewlett Packard 525A Plug-in ... .. .. $130.00
Hewlett Packard 526C Plug-in .. o - $125.00
Hewlett Packard 200c Audio Generator . .. $75.00
1S-382D/U Audio Gen. 20cps to 200kc . $295.00
TS-268D/U Extal Rectifier Test Set .. $17.50
Simpsom 260 VOM .. . ... _ ... .. ... $25.00
TS-375A/U VTIVM $65.00
Simpson 303 VIVM 5.00
Tektronix 105 Sg. Wave Gen. ......... $190.00
Tektronix "“CA'" Plug-in Head . $140.00
Dumont 304AR Scopes $195.00
DURIONRT: 2061 BCOPLE . .. vivimosmeis s meinme $99.00
Dumont 324 Scopes $245 00

EE-8 Field Phone—Like New Enmplete 12.00 ea. 2.f$2unn

T-179/ART-26 HAM TV Transm. w/All Tubes $59.50
Sperti Vacuum Switch for Art-13 Etc . $1.00
General Radio 200B Variac New " $7.50
100 ft. Rg 11A/U Coax w/PL-259 Ea. End New $5.95

3ph Tranmtrnn Stack Rectifiers 50v PIV per arm 47amps

B e b v de e B R S T s $19.95
255A Polar Relays ....... $4.50
Sockets for Above Relay $2.50

PL-259, S0239, M-359-UG-100A/U New Any 3 $1.00
T-18-ARC-5 Transmitter 2.1 to 3mc New $9.95
RECEIVERS
SP-600 JX—540kc-54mc/s .. $450.00
R-388 (51J3° 500-30.5mc/s . $575.00 |
R-390 Digital Job 500-32mc/s $825.00

$990.00

| R-390/A Digital Job 500-32 mc/s . |
URR-13 225 to 400mc/s i 20.00
AR-8506B RCA Marine Rcvr. : ?
AR-88 500kc to 32mc/s .. 1
CR-10 RCA Fixed Freq. .
| Wilcox F-3 Fixed Freq. ...

I Boonton 212A Glide Scope Tester L/N ... $375.00 I

NEW SURPLUS TUBES GUARANTEED

2C39A . $7.50 250TH .. $18.50 GL6442 ..  $20.00
3CX100A5 $10.00 4X250F . $25.00 5894 .. .. $17.50
6161 .. 35.00 3807 .. $1.00 416B . 12.95
4-65A $7.50 6360 $3.50 7212 $4.95
8005 $14.00 7580 ..  $34.80 4X150A $9.95
807W/5933 $2.00 6ANS .. $1.25 4X2508 $20.00
5881 $1.50 723A/B $3.00 4X150G $25.00
4-125A $20.00 2E22 $2.90

2K25 $5.00 4X150D $9.50

We buy & sell large quantities of Military and Commercial
Test Equipment. AN/GRC, PRC, TRC and test equipment TS
and AN/UPM or URM. What have you for sale or trade?

—MONEY BACK GUARANTEE ON
ANYTHING WE SELL—

ALL SHIPMENTS FOB BRONX, N. Y.

SPACE ELECTRONICS CO.

218 West Tremont Ave., Bronx 53, N. Y.
TRemont 8-5222

these two vet, let me fill you in. Murphy 5
Law states that if anything can go wrong, i
will; and IPIO is the Innate Perversity of In-
animate Objects. So, watch out!

Possibly the zenith of all ham activity
reaches its climax in that most glorious week-
end in June, No, not the Niagara Falls type
weekend to get away from it all-but the hams
dream come true—field day— 48 hours solid of
hamming, hamming, hamming! Just working
one station after the other, the more the better.
No distractions, no meals, no sleep, no shaves—
not one thing can interrupt this strange annual
phenomenon. Better plan on going home to
Mother on field day weekends.

What's that you say? You are not going to
leave Mother? You are going to put off the
wedding date until you study up on the code
and theory, and get yourself an Amateur
Licence! You've read about G3BNMR's friends,
Em and Joe. You did not like Em, and you
are not going to be like her. You want Bob
and yvou have a perfect match. (Both ways!)

Well, good for you. Vy Fb!

Oh, but better not tell Bob I've had this
little chat with you. If he asks for me, just
say I rather unexpectedly left on a DXpedition

for parts unknown.
. VE3DGV
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SURPLUS SPECIALS

RECTIFIERS, SELENIUM,
volte DC, 1% Amps max.
4 for $2.73

SELENIUM, 3-PHASE fullwave bridge, 14 volts,
DC, can be used with automotive alternators. Shpg. wi.
$7.73 each, 3 for $20.73

Shpg. wt. 2 1Ibs. 73¢

TUNING FORK STANDARDS, 400 cps, with diagram for
oscillator circnit. Used, Exe. 2 1bs. $4.73

PLATE TRANSFORMER, 395-0-39> v. 450 ma., fully en-
closed. 22 Ibs, $4.00

POWER TRANS, 350-0-350 v. 130 ma. 5 v. 3 A., 6.3 v.
3.6 Amps. open frame. 10 lbs., §$1.95

POWER TRANS, 305-0-395 v. 200 ma, 5 v. 3 A., 6.3 v
3.3 A., half shell with leads. 10 lbs. $4.00

ELECTROLYTIC CAPACITOR, 30x30 mf. 450 v. plug-in can,

45e¢.
CRW-7 RECEIVERS, 60-90 Me. fixed freq.,
volt dvnamotor. Like new. EXTRA SPECIAL, $3.73.
AUDIO OUTPUT TRANSFORMER,
to 4, 8, 16, 500 ohms. Good quality.

5 lbs. $2.00

Upright

VALUES IN USED HAM GEAR

Gonset Communicator IV 6-meters
Johnson Valiant. factory wired .... 52?9.00
Hallicrafters S-85 e : $ 75.00
Heath DX-40 xmtr $ 34.95
National 6 & 2 meter YFO, as new $ 32.50
Heath HR-10 revr .. T $ 60.00
surplus ARC-2 transcelver with AC
pOWer: supply, refady to B0 .. . . e e . 8§ 75.00
RCA ST-18A Color TV alignment generator ..... $150,00
Send for our 20-page catalog of surplus

electronics and new ham gear and parts.

JEFF-TRONICS

4791 Memphis Ave.
Cleveland, Ohio 44109

10 tubes, 28
20 1lbs.
15 watts, 8000 ohms P-P
mounting.

single-phase fullwave bridge, 50
each,

6l amps
10 1bs.
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In the interests of making home construction
simpler for those readers with anemic junk

boxes 73 has gathered together the parts re-
quired for bulldm our less complicated pro]-
er:ts These kits are as complete as we can
them, containing good quality parts. Except
where the chassis or case is inte to a unit
we do not supply it. We will mention when we
do supply a case or chassis. We do supply
tubes, sockets, condensers re.slsturs, transform-
ers, connectors, etc. The kits are kept in stock
to the best of our H.b]].lti' thnugh sometimes
the distributors who supply us delay us a bit.

TWO METER PREAMPLIFIER. Uses two 6CW4
nuvistors in a grounded grid input circuit
(March ‘63 p8) and one 6CW4 nuvistor
grounded grid output. Complete with power
supply. Uses 50 volts on the plates for ex-
traordinary noise figure. Full scale drilling
template supplied.
WeDUT-1 .
QRP TRANSMITTER. Have fun with this little

one half watt CW rig on 40 meters. Uses any

40M surplus crystal. Kit supplies 154 tube

and socket, condensers, resistors, coil, rf
choke, terminal trip, etc. Runs from flash-

light battery for filament and portable radio

6715 volt B-battery. See March ‘63 p22

WAMEL e b s ey sl s $6.00
15-20 METER NUVISTOR PREAMPLIFIER.

Need more hop on these bands? This simple

to build preamp will bring up those signals.

This is particularly good for inexpensive and
surplus receivers. See April ‘63 poge 40
WESFM-1 B Ll e $4.00
TRANSISTOR POWER SUPPLY. Voltage regu-

later adjustable power supply for running
transistor equipment. Takes the strain off
those transistor batteries. Creat for the test
bench. See April ‘63 page 8. Uses five
ransistors, one zener, cute little (expensive)
meter, etc. Will deliver up to 100 ma con-
tinuously, voltage from 0.35 to 15.0.

L S e e IR e A $25.00
TRANSISTOR TRANSCEIVER. One of the rnust
popular kits we‘ve ever assembled is this six

meter miniscule transistorized transceiver.
Really works. Hundreds built. See page 8 in

the May ‘63 issue. Five transistors.

N g R A T P A $25.00
CW MONITOR., Connects right across your

key and gives you a tone for monitoring your

bug. Page 44, June "63.

WATWEW. nsitiaissisiirs aniorias eiete 5 ralbis sty e sem $4.25
TWOER MODIFICATION. Increase your selec-

tivity considerably by installing a new triode

7587 nuvistor stage. This is our best selling

kit to date. Everything you need for the
modification is included. See June ‘63 poge 56
S e R e S B T TR R $6.50
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SIX METER CONVERTER, DELUXE. 6EW6E low
noise front end, 6U8 os~illator and mixer.
Output is 10.7 mc (easy to change to suit
your needs), This is a tunable converter
with fixed frequency output, not the usual
converter that requires you to tune the re-
ceiver. This helps considerably on eliminating
interference from nearby high power stations.
See page 8, July ‘63.

WoDUT-2 W T LN W et ol P TN | S $20.00
TUNING EYE KIT. This kit enables you to
install o dual tuning eye in any transmitter

to indicate the tuning of two or more stoges.

It works far better than a meter or even
meter switching. See page 22, July '63.

RO i e s s Ao e e el e e $7.50
NOISE GENERATOR. Invaluable test instru-

ment for tuning up rf stages, converters, etc.,
voltage regulated by a ener diode. Kit in-
cludes even the battery and mini-box.

KON e e R AR " e ro e T 0 T
CAST IRON BALUN. Eentsy balun using

ferite core, covers 6-40 meters, will handle

up to 20 wntta complete with cubmet con-
nectors, etc. See September 1963 pnge 8.
W4WKM- b osieh
BOURBON S-METER. Much better than the

usual Scotch S-meter, Here is an S-meter

kit for those of you with receivers without
S-meters. Includes tube, adjusting pot.,
socket, resistors, and meter. See September

1963 page 18.

WETRALL " | cisncia s s diens s st ot

NEW PARTS KITS

Bowing to reader demands for us to enkitify

some of our past construction articles, we hereby
present three new parts kits.

TONE MODULATED CRYSTAL STANDARD.

Uses aone tube and one mc crystal to gen-

erate 1 mc markers all the way up through

225 mc, The built in tone generator makes it
possible to easily identify the markers. In-
cluding Minibox, tube, crystal, etc,

WeDUT-3 e 1200
TRANSISTORIZED MODULATOR. 40 watt
modulator, excellent for plate modulating
mobile rigs, four transistors, uses 12 volts dc,

only draws 250 ma while resting with peaks

of 4-5 amperes. Kit includes transistors,
transformers, resistors, condensers, etc.

N T et o S I e e $27.50
SHORT WAVE CONVERTER FOR HAMBAND
RECEIVERS. One tube short wave converter

so you can tune SW broodcast stations.
Power supply included.

A A o $13.00

WRETCHED KZPMM

BADGES $1.00 each.

One of the big problems at hamfests and club
meetings is to have everyone plainly enough
marked with their first name and call. All sorts
of stickers and pieces of cardboard have been
tried, plus little cards which can be R;ped up
and stuck in holders . . . all have the same
problem: they are hard to read from any dis-
tance.

The best answers to date are these engraved
laminated plastic name badges which can be
read by Cousm Weakeyes frum seventeen paces.
You are in luck. We've arranged to make these
darbs available at a real low price, all per-
sonally engraved. The badges are 3" x %" and
come complete with a pin and safety lock.
Please give your first name, call and specify
whether you want the badge to be bright red
with white letters or jet black with white letters.

Order from
73 Peterborough, N.

73 MAGAZINE




OTHER 73 BULLETINS AND BOOKS

6up. Monthly VHF magazine, editor Jim Kyle
K5JKX, technical articles and latest VHF news
from all over the country. $2.00 per vear.

ATV Bulletin. Semi-monthly bulletin for the
ham TV enthusiasts. Technical and operating
news. $1.00 per year.

5/7/9. Monthly bulletin for those interested in
contests. Lists all contests being held, gives
rules and results on contests not covered in QST

or CQ. $2.00 per year.

73 News. Published monthly, editor VE3DOQX.
Keeps you up-to-date on current ham events.

In valuable to club officials for discussions at
club meetings. Good source material for club
bulletins. 1.00/year.

Ham-RTTY. This is the most complet book
on the subject. Written for the beginning TT er
as well as the expert. More complete and
authoriative than books at twice the price. Pic-
tures and descriptions of all popular machines,
where to get them, how much, etec. $2.00

Bound Volume 1. Corgeously bound library
volume (bright red) of the first fifteen issues
of 73. This is the only way to get a complete
set of the early issues of 73. We'll pay $1 each
for copies of the January 1961 issue in good
condition so we can make a few more bound
volumes. Covers October 1960 through De-
cember 1961. $15.00

Bound Volume 2. Complete matching volume
covering 1962 issues of 73. $15.00

Binders. Bright red leather binding. Specify
which year you want stamped on them: 60-1,
62, 63. Darbs. $3.00 each.

Back Issues. Since each issue of 73 features
articles of a fairly timeless nature each back
issue is just as much fun reading as the current
issues. All back issues except January 1961
(we'll pay a dollar for these if you can find
any) are on hand, some in mighty small quan-
tities. 1960 issues $1.00 each.

February 1961-date 50¢ each.

Care and Feeding of Ham Clubs—K9AMD.
Carole did a thorough research job on over a
hundred ham clubs to find out what aspects
went to make them successful and what
seemed to lead to their demise. This book
tells all and will be invaluable to all club
officers or anyone interested in forming a
successful ham club. Hundreds of grateful
letters have been received from clubs who have

applied the ideas in this book. $1.00

Simplified Math for the Haimshack—KSLFI.
This is the simplest and easiest to fathem ex-
lanation of Ohm’s Law, squares, roots, powers,
requency/meters, logs, slide rules, etec. If our
schools ever got wind of this amazing method
of understaniing basic math our kigs would
have a lot less trouble. 50¢
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Index to Surplus—W4WEKM. This is a com-
plete list of every article ever published on the
conversion of surplus equipment. Gives a brief
rundown on the article and source. $1.50

Ham-TV—W@KYQ. Covers the basics of
ham-TV, complete with how to get on the air
for under $50. Not the usual theory manual,
but a how-to-do-it book. $3.00

Surplus TV Schematics. You can save a
lot of building time in TV if you take advantage
of the real bargains availabf:a in surplus. This
book gives the circuit diagrams and info on
the popularly available surplus TV gear. $1.00

AN/ARC-2 Conversion. This transceiver sells
in the surplus market for from $40 to $50 and
is easily converted into a fine little ham
transceiver. Covers 29 mc (160-80-75-40
meters). This booklet gives you the complete
schematic and detailed conversion instruc;iﬂns.

1.00

C-2 Conversion. Completely different
from the ARC-2. This book gives you complete
instructions on converting the in ive VRC
surplus gear into a six meter wide band FM
transceiver. There are probably over a thousand
stations now operating on 52.525 mec around
the country. Join the crowd. Fun. $1.00

AN/VR

Coils—KS8BYN. Basic book which covers the
theory and practical aspects of the many dif-
ferent es of coils found in ham work. Well
illustrated. 50¢

CW—WG6SFM. Anyone can learn the code.
This book, by an expert, lays in a good founda-
tion for later high speefj CW ability. 50¢

3D Map of World. Maybe you've been eating
your heart out for one of these beautiful relief
maps after seeing one at a friend’s shack. Comes
complete with one year subscription or extension

to 73. $9.95
3D Map of U. S. Complete with one year
sub to 73. $9.95

Mickey Miker—W@OPA. Complete instruc-
tions for building a simple precision capacity
tester. Illustrated. 50¢

Frequency Measuring—W@HKF. Ever want
to set yourself up to measure frequency right
down to the gnat’s eyebrow? An expert lets
you in on all of the secrets. Join Bob high up on

the list of Frequency Measuring Test win-
ners. $1.00

Impedance Bridge. Full scale construction
prints for the bridge described in the August
1961 issue of 73. Comes complete with a re-

print of the article. Watch out General R;fii]ﬂ{i

SSB Transceiver Schematic—W6BUYV. Giant
size schematic of the transceiver that appeared
in the November 1961 issue of 73. Complete
with extra November issue. 1.00
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SPECIAL RADIO BOOKSHOP SALE
We were doing some cleaning of
the Radio Bookshop shelves and found
a vast collection of single copies of
various books. Many of them are
still available from the publishers,
but some are out of print and are
rapidly becoming rare. In order to
make our fall inventory easy we will
offer these books af o price, which
In many caoses is less than our cost.
First come, first served basis.

. TITLE WAS NOW
Digital Logic Handbook 1.00 %D
TV Fault Finding .50
Radio Amateur Operators

Handbook .50
Laymans Guide to Hi-Fi 115 .15
TV Antennas .50 .25
Radio Electronics 1.95 1.25
What Makes Cuided Mis-

siles Tick 1.50 1.00
Broodcasting Without Bar-

riers
thlq YL e }Zgg
ements of Radio 7.9 y
TV Servicing Handbook 3 gzg
Electron Tube Circuits 10.50 7.50
Sound of Hi-Fi 3.95 2.95
Trnn_s:stur Audio Amplifiers 6.95 3.95
Radio, TV and Electrical

_Repairs 2.00
Silicon Controlled Rectifier
Elemnm;gl f Rad 20

ments of Radio
The Practical Dictionary nfﬁ'm b

Elegtrnnics 6.50 2.95
Transistor Electronics 7.95 3:95
The Technique of Magnetic

Recording 7.95 4.95
Trun.s;sh:-r Theory and Cir-

cuits
Germanium Diodes e Igg
FM _Radio 3.00 1.50
Hi-Fi From Mike to Ear 50
TV Engineering 15.00 3.00
Basic Electricity 7.65 5.75
Two-Way Radio 9.50 7.50
Prgr.tu:nl Television Servic-

ing 7.95 495
Elements of Magnetic Ta : ;
Solder—It's Ful'u:lmr\'uant‘fgil‘lisB e i
and Usage 1.00
Bu;u:is of Analog Com- :

ers

Self-Synchros & Elat]z'su S5
Servomechanisms 1.95

Math Puzzles and Diversions 3.50 1.95

ARRL Lightning C
A Eﬂmg alculators

an 1.00

AM-FM Tuner Manu
Auto Radio Manual = ggg %;g
Radio Amateur DX Guide 1.00 .50
Maintaining Hi-Fi Equip-

m_eni' 2.90 2.00
Radie Control 2.25 2.00
FM Stereo Multiplexing 1.50 1.00
T'b"l T_ruublﬂhnuﬁng and

epair 3. .
QRC Calibration Log Z.E ?%
Video Speed Servicing Sys-

tems 1.00
Basic Radio and Receiver 1.50
Surplus Schematics Hand-

book _ 2.50 1.75
CQ Mobile Handbook 1st 295 2.25
CQ Anthology 2.00 1.50
TV Signal Ronge Calculator .50
Core ond Repair of Hi-Fi 250 1.75
Missiles and Sotellites 1.50 1.00
Closed Circuit Industrial TV 1.50
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11—16TH EDITION RADIO HAND-
BOOK—by Bill Orr W6SAI. This fan-
tastic book is loaded with the most
understandable theory course now
available in our hobby plus dozens of
ﬁ:eut construction projects. This s

e best ham handbook in print by
a wide margin. Easily worth twice the
price. $9.50

18—50 YOU WANT TO BE A HAM—
Hertzberg (W2D]J). Second edition
Good introduction to the hobby. Has
photos and brief descriptions of almost
every commercially available transmit-
ter and receiver, plus accessories. Lav-
ishly illustrated and readable.. $2.95

21—VHF HANDBOOK—|ohnson (W6-
QKl). Types of VHF propogation, VHF
circuitry, component limitations, an-
tenna design and construction, test
equipment. Very thorough book and
one that should be in every VHF shack

$2.95

22—BEAM ANTENNA HANDBOOK—
Orr (W6SAI), Basics, theory and con-
struction of beams, transmission lines,
matching devices, and test equipment
Almost all ham stations need a beam
of some sort . . . here is the only
source of basic info to help you decide
~hat beam to build or buy, to install
it, how to tune it $2.70

23—NOVICE & TECHNICIAN HAND-
BOOK—Stoner (W6TNS). Sugar coated
theory: receivers, transmitters, power
supplies, antennas; simple construction
of a complete station, converting sur-
olus equipment. How to get a ham
license and build a station. $2.85

24—BETTER SHORT WAVE RECEP-
TION—Orr (W6SAI). How to buy o
receiver, how to tune it, align it
building accessories; better antennas
QSL's, maps, aurora zones, CW re-
ception, 55B reception, etc. Handbook
for short wave listeners and radio ama-
teurs, $2.85

26—59 SIGNALS—Orr (W6ESAI). A
manual of practical detailed data cov-
E{ln;‘ design and construction of
hi efficient, inexpensive antennas
for the amateur bands that you can
build yourself. $1.00

27—QUAD ANTENNAS—Orr (W6SAI).
Theory, design, construction, and oper-
ation of cubical quads. Build-it your-
self info. Feed systems, tuning. 2.85

32—RCA RADIOTRON DESICNERS
HANDBOOK—I500 pages of design
notes on every ible type of cir-
cuit. Fabulous. Every design engineer
needs this one. $7.50

36—CALL LETTER LICENSE PLATE—
Regulation size license plate. Please
give your call and the color of letters
and background. $3.00

37—101 WAYS TO USE YOUR HAM
TEST EQUIPMENT—Middleton. Grid-
dip meters, antenna impedance meters,
oscilloscopes, bridges, simple noise gen-
erators, and reflected power meters are
covered. Tells how to chase trouble
out of ham gear. 168 pages. $2.50

Radio
Bookshop

52—HOW TO READ SCHEMATIC DIA-
CRAMS—Marks. Components & Dia-
grams, electrical, electronic, ac, dc
audio, rf, TV. Starts with individua
circuits and carriers through complete
equipments. .50

55—TRANSISTOR CIRCUIT HAND-
BOOK—Simple, easy to understand ex-
planation of transistor circuits. Dozens
of interesting applications. $4.95

63—GCE TRANSISTOR MANUAL—6th
edition. This is one of the best buys
around; 22 chapters, 440 pages, dia-
grams by the gross, data, facts, charts,
etc. If you ‘t have this one you
just aren’t up to date. only $2.00

SPECIAL SPECIAL SPECIAL
Radio Handboock, 15th Edition, written
by Bill Orr W6SAl, over 200 pages.
Covers every phase of amateur radio
from the very basics right up through
the construction of just about every-
thing you could want in ham gear.
Originally published ot $8.50. Super-
ceded by the new 16th edition which
is the same except for new construc-
tion projects and selling for $9.50 (see
number 11). Special, until the last
few copies are gone, only $5.95!

80—SURPLUS RADIO CONVERSION
MANUAL VOLUME NO. 1 (second edi-
tion). This book gives circuit dia-
grams, photos of most equipment, and
rather good and complete conversion
instructions for the following: BC-221
BC-342, BC-312, BC-348, BC-412
BC-645, BC-946B, SCR-274N 453A
series receivers conversion to 10 meter
receivers, SCR-274N 457A series trans-
mitters (conversion to VFOISCR-522
(BC-624 and BC-625 conversion to 2
meters), TBY to 10 and 6 meters, PE-
103A, BC-1068A/1161A receiver to 2
meters, Surplus tube index, cross in-
dex of A/N tubes vs. commercial
types, TV O FM channels. $3.00

81—SURPLUS RADIO CONVERSION
MANUAL VOLUME NO. Il. Original
and conversion circuit diagrams, plus
photos of most equipments and full
conversion discussion of the following
BC-454/ARC-5 receivers to 10 meters.
AN/APS-13 xmtr/rcvr to 420 mc, BC-
457/ARC-S xmtrs to 10 meters, Selen-
ium rectifier power units, ARC-5 power
and to include 10 meters, Coil data
simplified VHF, GCO-9/TBW, BC-357
TA-12B, AN/ART-13 to ac winding
charts, AVT-112A, AM-26/AIC, LM
f ency meter, rotators, power chart
ARB diogram. $3.00

82—SURPLUS RADIO CONVERSION
MANUAL VOLUME NO. I11—Original
angd conversion diagrams, plus some
photo of these: T701A, AN/APN-I
AN/CRC-7, AN/URC-4 CBY-29125
50083, 50141, 52208, 52232, 52302-05
FT-ARA, BC-442, 453-455, 456-459
BC-696, 950, 1066, 1253, 241A for
xtal filter, MBF (COL-43065), MD-
7/ARC-5 = R-9/APN-4  R23-R-28/
ARC-S, RAT, RAV RM-52 (53) Rt-
19/ARC-4, SCR-274N, SCR-522. T-15/
ARC-5 to T-23/ARC-5 LM ART-I3
BC-312, 342, 348, 191, 375. Schematics
of APT-5,  ASB-5, BC-659 13354
ARP-2, APA1O, APT-2. $3.00
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83—THE SURPLUS HANDBOOK, VOL-
UME |—Receivers and Transmitters
This book consists entirely of circuit
diagrams of surplus equipment aond
photos of the gear. One of the first
things you really have to have to
even start considering a conversion of
surplus equipment is a good circuit
diagram. Tihs book has the following-
APN-1, APS-13, ARB, ARC-4, ARC-5,
ARN-5 VHF, ARN-5, ARR-2. ASB-7,
BC-222, -312, -314, -342, -344, -348
603, -611, -624 (SCR-522), BC-652
-654, -659, -669, -683, -128, -745,
-764, -799, -794, BC-923, 1000, -1004,
-1066, -1206, -1306, -1335, BC-AR-
231, CRC-7, DAK-3, GF11, Mark 11,
MN-26, RAK-5, RAL-5, RAX, Super
Pro, TéY, TCS, Resistor Code, Capaci-
tor Color Code, JAN/VT tube igdex.

3.00

Ilr--E EUROPE beml'l tSS.W A DAY—
urope can just as expensive as
the U. 5. unless you know where to
stay and where to eat. This book is
the standard reference work for Euro-
pean travelers on a budget. This is the
latest edition. $1.95

92—QSL DISPLAY PLASTIC POCKETS
—Each set of clear plastic pockets
holds twenty QSL’s for wall display.
Keeps cards flat, clean and perfect.
Keeps walls clean too. Or have you
tried to hang QSL’s yet. This beats
thumb tacks and Scotch Tape all
hollow. Comes in envelope of three to
hold 60 QSL’s, give it a r%und ou’ll
never use anything else, ree: $1.00

94—KIT OF SOLDERING TOOLS—Used
to was a soldering iron was all that
was necessary, now you have to have
a kit of fool tools, Little doohinkies
hke scrapers, reamers, forks, and
brushes. Forscoth! Made of varnished
maple and spring steel (vastly superior
to winter steel). Now $3.75

95—NE-PAD—Pilot-type writinF desk
that elastics to your pants leg for
mobile log-keeping. Complete with
two pads of 50 special 73 mobile log
sheets. You know the logs gotta be

good. Extra log pads are only 25¢c @
pad. Ne-Pad with two log paods.
Now $2.95

96—LATEST CALLBOOK—There are so
many changes in the Callbook that
you should plan on buying a new one
at least once a year.
USA_ Callbook ...... g.ﬂﬂ
Foreign Callbook ....

97—RADIO AMATEUR DX GUIDE—
Crammed with maps, time conversion
tables, great circle charts, etc. Each
puqe may be removed for mounting on
all. 2.00

98—WORLD PREFIX MAP—Printed in
four colors on heavy stotk for wall
mounting. 29" x 42". llas country
prefixes, time zones, rodia zones, and
alphabetical listing of prefixes. $1.00

99—RADIO AMATEURS WORLD AT-
LAS—16 pages in four colors. Shows
all six continents, West Indies, country
prefix list, etc. If you work any DX
this atlas will be very helpful. $1.00

100—ELECTRONIC CONSTRUCTION
HANDBOOK by WBMQU. Covers all
sorts of info on how to build. $2.95

104—SCIENCE HOBBIES—Eleven Amer-
ican made semiconductors with in-
structions for making an automotive
tachometer, a photocell light meter,
a transistor preamplifier, an audio
oscillator, a transistor regulated pow-
er supply, speech clipping, cathode
biasi and screen biasing circuits
A $29.95 value $2.98

NOVEMBER 1963

106—SOLDER SIPPER—Now soft solder
in its molten state can be removed
from terminals and components, with-
out brushing or blowing it into the
surrounding area. Solder is sucked
into a rubber bulb through a fine
tube. GCreat for salvage and repair
work. $1.50

ACR-1—ABC’'S OF CITIZENS BAND
RADIO—by Buckwalter. How to choose,
set up, license and operate CB equip-
ment. Discusses different types of rigs,
receivers, antennas, how to tune, in-
stall, operate and troubleshoot. $‘I.95

ALP-1—GENERAL CLASS LICENSE
HANDBOOK—by Pyle WJ/OE. A com-
plete guide including ical ques-
tions and answers, to help you pre-
pare for the FCC Technician, on-
ditional or GCeneral omateur radio
exam. A good writer is quite a help
in this sort of thing. $2.50

AMA-1—AMATEUR RADIO ANTENNA
HANDBOOK—by Hooton W6TYH. Basic
theory, construction and tuning of all
the well known and effective ham
antennas. Good stuff on feed lines
and towers too. $2.50

AMP-1—TROUBLESHOOTING AMA-
TEUR RADIO EQUIPMENT—by Pyle
WTOE. A guide for all hams who want
to keep their gear on the air by
themselves. Includes complete sche-
matics of many popular ham trans-
mitters and receivers, $2.50

AMR-1—ABC’'S OF MOBILE RADIO by

Martin. Covers subject of two-way FM

mobile operation. Equipment, control,

range, power g?ply, receivers, trans-
iation,

mitters, instal and uses. ?uite
comprehensive. 1.95
ASM—AMATEUR RADIO STATION

MANUAL. Contains station log, cross
index for calls/names, record sheets
for WAS, WAC, WAZ, schedules
equipment recnr&s, net dato, DX
records, world prefixes, etc. $3.95

BEO—OSCILLATOR CIRCUITS—by
Adams. This book is designed for the
fellow who really wants to know how
electronic circuits work. It is written
with incredible simplicity and uses
four color diagrams to effectively ex-
plain just what s in circuits,
Covers all nine basic oscillator cir-
cuits, $2.95

BER—RADIO CIRCUITS. Uses four
color circuits to explain just what is
happening in the various circuits in o
receiver, One of the best systems yet
to explain the working of circuits,
$2.95

CB3—CITIZENS BAND RADIO MANU-
AL. Just about everything you will
need to know about CB, plus service
data on 34 popular models of CB gear:
Cadre, Capital, Citi-Fone, Eico, Globe,
Conset, Hallicrafters, Heath, ITT, La-
fayette, La Salle, Magnavox, Philmore
Poly-Com, Vocaline, Webcor. $2.9§

DIT—DIODE CIRCUITS HANDBOOK
by Rufus P. Tumner. The lowly diode
has come Info its own these days.
Here are nearly 100 diagrams of cir-
cuits with discussions and complete
explanations of their operation. $2.50

HA)J—HAM ANTENNA CONSTRUC-
TION PROJECTS. Low cost construc-
tion methods, transmission-lines, an-
tenna tuners, etc. Over two dozen
interesting and inexpensive nnte;rz'l%%

HAM—SO YOU WANT TO BE A HAM
by W2DJJ. Includes all the would-be
radio amateur needs to get started in
ham radio. $2.95

HAP-1—ABC’'S OF HAM RADIO—by

Pyle WJ7OE. How to get a Novice
license. Excellent book by a top aqu-
thor. $1.95

HRC—HANDBOOK OF HAM RADIO
CIRCUITS by WOSCGCA. Includes cir-
cuit diograms, photos and discussion
of the circuit of 36 pieces of ham
equipment. Here are the basic cir-
cuits so you can design anything you
need. $2.95

MAT—ELECTRONICS MATH SIM-
PLIFIED. Algebra, trig, logs, ohms law,
frequency, reactance, inductance, ca-
pacitance, power supplies, etc. Quite
comprehensive, $4.95

MCN—MODERN COMMUNICATIONS
COURSE—by Noll. Aimed more at
commercial radio than amateur, but
an excellent book for home study or
class work. Covers transmitters and
antennas quite well. $4.95

MMD—ELIMINATING MAN MADE IN-
TERFERENCE—What makes it, how to
find it, how to cure it in homes, fac-

tories, automobiles, aircraoft, boats,
etc. Or maybe you havent been
plagued lately. 160 pages. $2.95

QAN—2ND CLASS RADIOTELEPHONE
LICENSE MANUAL—by Noll. Another
73 author makes it in the big time.
Q & A manual for commercial ticket.
Cet one, you never know when it’ll
be handy . . . and this sure proves
what you know, or don‘t know. $3.95

RSG—NORTH AMERICAN RADIO-TV
STATION GUIDE—Over 7500 stations
listed city, state and frequency.
AM-FM-TV., $1.95

SIH—SSB COMMUNICATIONS HAND-
BOOK—by W6YTH. This book covers
all known methods of generating SSB
with details on them. Discussion and
schematics on many popular S5B ri?.s.
Very educational, and mostly for the
ham., $6.95

SWL-1—ABC'S OF SHORT WAVE
LISTENING—by Buckwalter. Covers
what to listen to, frequencies, anten-
nas, receivers, QSL’s, space signals.
Good basic cook for SWL'ing. 1.95

TCM—TRANSISTORS CIRCUIT MAN-
UAL—by Lytel. Schematics and de-
scriptions of over 200 transistorized
circuits, cnwriﬂ’ just ?bﬂ;.lt g;ythl_
can possibly want to wi
mnsisturs. $4.95

TUB—TUBE SUBSTITUTION HAND-
BOOK. This book is invaluable when
something goes blip and you are fresh
out of the exact replacement. $1.50

BOOKSHOP
SUBSCRIPTION
SERVICE

While you are sending in an order
to Bookshop you may care fo sub-
scribe to one of the electronic maga-
zines. U.S. only.

Radio-Electronics 1 yr. ... ... .. 5.00
Popular Electronics 1 yr. ..... .00
Electronics World 1 yr. . ... ... 5.00
ATV Experimenter 1 yr. ..... ... 1.00
OFF 1 W oot s DA
CQ 1 yr. (not recommended) .. $5.00
Popular Mechanics 1 yr. .. ..... .00
Popular Science 1 yr. ... .......$4.00
Science & Mechanics 1 yr. ..... .00
Electronics Illustrated 1 yr. . ... $2.00

Send check or M.O,. to:
Radio Bookshop

Peterborough
New Ham Shire
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LOS ANGELES GOT THE BROOKLYN DODGERS BUT BROOKLYN GOT RADIO HAM SHACK

2 Meter Hootenanny

NEW EQUIPMENT built by a well known Manufacturer for railroad communications, This
equipment is lightweight but rugged. Can be used as straight fixed frequency FM or converted
to 2 Meter Ham Band. This is QUALITY EQUIPMENT (not military surplus) at ridiculously

low prices . .

FM TRANSMITTER

. |
Frequency: 152-165 mec FM E :'
( Easily converted to AM) : ;
P.P. 6146 output driven by | :
2E26, 5763 multiplier. Easily | ;
converted to 2 meters. Will run : F. Frequencies: 9.5 | : i s
111 ) mpliher : :
P lior lines ailverplated for igh | CAKS HishFreg Miser | AR A
D P g : e R : 280v DC @ 125 Ma.
E -
' "
: :
; :
: ;

POWER SUPPLY

Matching unit for Xmitter/Receiver
Built to operate the transmitter and
receiver described at left. Uses West-
inghouse ““Fosterite” sealed, Hyper-
sil core power transformer and choke.
Uses 2 5R4GY tubes and 2 selenium
rectifiers, Supplies the following

FM RECEIVER

152-174 MC. DUAL CONVERSION

Selectivity: 6 db @ 17 KC

Sensitivity: 1 MV or less for 12 db
s/n ratio.

Freq. Stab: =.0015% from —30° to
+-70° C.

I.F. Frequencies: 9.5 Mc & 455 KC.

. : : 6AU6 Low Freq. Oscillator
efficiency. Requires power sup EATG. Low Freohetcy Mixer —26v DC @ 10 Ma.
ply and will run FM as it —6.3v DC @ .7 Ma.

6AU6 1st Low 1F Amplifier
Stﬂﬂd!‘i or AM “’iﬂl Hdditiﬂﬂa] 6AUS8 2nd Low IF Amplifier 9" H x gnﬁ$ xﬁg-% 10 Amp
modulation can be taken ofi

FALG a0k Lanter Wgt: 25 lbs. Orig. carton . $19.95
many low frequency transmit-

6AU6  Second Limiter
12AX7 Saueleh & Audio Ampl
: quele udio Ampl.
ters. 52 ohm output. Complete 12AT7 Noise & Audio Ampl.
with all 9 tubes and diagram. 6V6GT Audio Output Ampl
less crystals and power supply.
9" H X 9" "V X 16" D- 9" H 9" W 16” D 25 H @ 380 A
: X X : : y @ a.
Wgt: 12 lbs. Orig. carton $19.95 Wgt: 14.5 Ibs. Orig. carton .$19.95 80 Hy @ 25 Ma. ......... $2.9

12AT7 High Freq. Oscillator
e S B e e e e e
MOBILE POWER SUPPLY.

POWER TRANSFORMER

Supplies all voltages in above power
v e] o A L LENERSS
Swinging choke (used in above

Complete with tuhes and diagram,
power supply)

less crystals and power supply.

|

ARC-1 TRATICCFEIYEH { I BC-733 RECEIVER. 108.3-110.3 Me¢ PE-120 A \
xtal controlled channels & guard AM 6 xtal controlled preset chan- See article June 1963 *'73."" 250w
channel. Freq. range: 100-156 Mec. nels, Contains a 920 cvec and a 150 100 Ma with 12v DC mput.
Pun:r_lzieq‘d: 28v DC fblﬂ Am}ps cyc l'}ll:er. Can be converted for xcellent Condition . .. $£4.75 ‘
or bui your own supply. aircraft monitoring or to receive
Complete with tubes & dynamotor, signals from U. ES Space Satel- SONOBUOY TRANSMITTER
less xtals. lites on 108 Mec. Complete w/10 Dropped from airplane by parachute
Good Condition $29.95 tubes. Good Condition £5.45 L"t{'i’ "';:atﬂ %lcksmt:p i‘i"é‘ﬁ t:t
ARC-3. 8 xtal controlled channels. MOBILE POWER SUPPLY ﬁiéﬂpﬁgge‘ ?U_J{:;HEM::S Battery op-
Freq. range: 100-156 Mc. Sepa- Input: 12 VDC : : =
: A erated. Complete w/parachute, h:
rate transmitter and receiver. Output: 400 VDC @ 180 MA & drophone, 5 tubes, 40" whip an-
Build your own power supply. 220 VDC @ 100 MA tentia. T.edn Batteriss
Many xlent conversions have been Completely filtered for ripple & New el - .$7.95
printed. Complete with tubes, less golge. 20 H 14 W g 87 P U RS T _§ '
xtals. Excellent Cﬂnﬂltlﬂﬂ Weht: 28 lbhs, New $12.95 300v DC POWER SUPPLY =1V
ok o R 108 UNIVERSITY MODEL MM-2 ELECTRONICALLY REGULATED
TRANSMIT ' 17, SPEAKER Standard 19” panel rack. Uses 2
SCR-522. 4 xtal controlled channels. Completely waterproofed (actually 6B4G, 2 5U4G, 2 6SL7, 2 VRI150 I
Freq. range: 100-156 Mec. Can be submergence-proof) speaker. 6" dia., tubes. Extra: 6.3v AC @ 3A. 19”
used as a single unit or separate 16 ohm voice coil, 15 watts. Double- W x 152" D x 834" H. Wght: 75
transmitter & receiver. An old re-entrant type with a built-in, her- Lbs. ‘
stand-by that has been well writ- metically sealed, permanent-magnet, Good Condition ., .......... $27.50
ten up. Many conversions avail- dynamic driver unit. Freq. response: - |
able. Good condition, 300-6000 ecps. Wonderful for boats 12 or 24y DC—2 AMP
RECEIVER . . $12.95 or any outdoor use. Regular price is GERMANIUM RECTIFIER POWER
TRANSMITTER ooy 995 $43.50. SUPPLY
EE?;LETE W/ RELAY $24.50 New in original carton £17.50 Inpé:j: IIIHS:v ACéﬁﬂic}'c. Dsiitputfiﬂlz
. 2 o = or Z4v - (@ Amps. X 11
EE-89 PHONE PATCH. We can now TS 153 ﬁirgln t.ss;rnfnrg[ﬁllt.i'e h:}fc E;’S ‘edivﬁt- 7 Lbs. Hi‘fﬂpﬂﬂiﬁﬂﬂég l
supply the EE-89 chassis which re atwe field strength & freqs of iast ot L S O T -+ 318,95
contains a hybrid coil & makes a the radiation of transmitters op- 12v DC—1 A
beautiful phone patch. Complete erating within the range of 62 to s LICO; Fﬂ;ER !'T.IPPFLT
mstructions furnished. New Con- 72.5 Mcs. May also be used to 2 sil; ! rectifiers ingeniously mount-
T S e A .. .%1.75 indicate modulation of the carrier. Edsl mﬂ“t % f fnf = Eﬂ erates from I
ALMOST waterproof wooden box All controls are on front panel, Hﬁ?mﬁcranrsiﬁmrc P $4.0%
with hinged cover. 64" x 9" x housed in a metal portable carry- Rl aut b ee s o Gy DO @
715”. New $.95 {]ng cgsc. O/Peritd ﬁmé 67 > la.ﬁfnp NEW PP $3.95
att. 4 1l4v cells. Equipp : N
For yot&céégnﬁr;‘?ﬂl;::ﬁ?e with w/telescopic antenna. (Batteries ;IIPD*HI"EF* : Crystal . 111 ) Dctal : .I;SD.I;!S
tubes. Used, good condition. “M“t supplied). $12.50
FREQUENCY PRICE EACH ot - COAX CONNECTORS
500 Ke—800 Kc $14.95 BC-684 FM XMITTER. 10 channel PL-259 Male $.39
2.1 Mc—3.0 Mc 4.95 xtal controlled 30 w output. S0-239 Female .39
3.0 Mc—4.0 Mc 7.95 Freq: 27-38.9 Mc FM. Less xtals, M-359 Angle 59 |
4.0 ] c—:J Me 4.95 dynamotor. Wght: 35 Ilbs. PL.-258 Adaptor 69
5.3 Mc—7.0 Mec 4.95 Brand New with Tubes .. $17.50 PL-175 Reducer 16
Terms: Prices F.0.B. Bklyn, NY 1187 FLATBUSH AVENUE Send QSL for our Display
(NYC orders add 49 Sales Tax) BROOKLYN 26, NEW YORK Board, tube and

25% Deposit on C.0.D. orders. Phone: BU 4-1155 catalog listing l
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Transformers

All these transformers
are similiar in appear-
ance to the one illus-
trated They were manu-
factured for computor
continuous duty opera-
tion, and are good for
considerably more cur-
rent than their name
plate ratings. All pri-
maries are 105-115-125
Volt 60 cycle. All have
ratings and schematics
stenciled on.

33> or 365 Volts 0.5 Amperes .......... R . Ly L
6.3 or 6.6 Volts 10 Amps 2.75
18 Amps 3.75
25 Amps e e iR

6.3 Volts 3.1A, 6.3V 2.5A, 6.3V .45A, 5V 2A,
o N 3.50
Choke 3.5 Hy, 0.5 Amps 2.50

Capacitor,
Electrolytic

2300 Mid at 33 volts, new,
recent date, boxed

.. 31.75

______ Type 22
- Synchros
(Selsyns)

These are the late
small size hard to
get 60 Cycle, 115
Volt units that
were sold surplus
for over $40 each,
until we broke the
price barrier. A
pair for Torque
transmission con-
sists of a 23TXé6
transmitter, and a
23T R6 receiver

$17.50 Pair

.....

.......

i
e Y e i

4DP7 Recfangular face dual
beam CRT.

This tube 15 fine for oscillography. Brand new
in original cartons. Manufacturers price $125 . $17.50

Stepping
Relays,
28 Volts

B.-C.

No need to tell
yvou how much
these cost new. If
you are familiar
with these, you
know vou can dou-
ble the number of
positions and halve
the number ot
poles by changing
the wiper arrange-

ment.
22 Position, 10 pole $7.50
100 BPosition, © O DOI&  uviiiinlsis i simaass PP Xy
L
3pec¢ ;
o
ALL PRICES FOB CAMBRIDGE, MASS.
HRO 60, 6 coils, speaker Rt v £y {0
TS 175 Freq Meter (HilFreq BC221) 67.50
Measurements mod 78D SigCen 45.00
Dumont 304A Scope 97.50
TS 592 Pulse Gen 275.00
Tektroniks 315D Scope 325.00
NC 125 80.00
Yiking Ranger 120.00

Hours: 9-6 Monday thru Friday,
Saturday 9-3. We have numerous
unlisted bargamms in Optics and Elec-

tronic Test Equipment.

THERMOELECTRIC DEVICES INC.
SURPLUS DiVISION

239 Massachusetts Ave.

Cambridge 39, Mass.

Near M.LT. Phone: UN 4-8644
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\LAXY 300 WINS IN THE STRETCH. A tough race all the way — it was neck and neck from the
art. But Galaxy, through superior breeding (research and development), workouts (field-home-
ybile testing), and the best owner/trainer (World Radio Laboratories), came through in the
‘etch and is paying off big for hundreds of cheering hams. When you buy the Galaxy 300 (300
itt SSB/AM/CW transceiver, covering 80-40-20-meters) you've got a winner — $299.95 wired,
make it a daily double with deluxe matching power $99.95. Like a full run-down? Mail the
upon . . . then you'll know why hamdicappers everywhere are choosing the Galaxy 300.

WORLD RADIO LABORATORIES
3415 West Broadway, Council Bluffs, lowa

N SEND ME FREE: RUNDOWN SHEET ON
“GALAXY 300" ALL NEW WRL HAM CATALOG
QUOTE ME “TRADE-IN" ON ATTACHED LETTER.
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VORLD RADIO LABORATORIES

15 West Broadway ® Council Bluffs, lowa e Phone: 328-1851




fussbudeet

Stan Taylor is Manager of National's Quality Control Division

.and a fussbudget by profession. He and his staif make
certain that when you buy a National product you can be con-
fident that every component part, every stage of assembly, every
aspect of performance, was checked, re-checked, and approved
before the equipment was allowed to leave the factory. Stan
has only one quota— 100% test and inspection—and only one
criterion in ““borderline’’ cases — **Will the customer be satis-
fied that his new rig meets National's advertised specifications
for performance and workmanship in every respect?”’

Our NCX-3 SSB Transceiver is a good case in point . . . Your
National Dealer will tell you that the NCX-3 outsells all other
transceivers by four or five to one. Why? It's a handsome fea-
ture-packed high performance rig—and it's well made. Con-
servatively rated parts, meticulous assembly, and the neatest
wiring you've seen in ham gear since the last sun spot cycle.

When you try the NCX-3, you'll know at once that it is a
transceiver built not to a price. . .but to a standard. The same

high standard that allows National to offer a One-Year Guar-
antee on the NCX-3 and on all other National Equipment. In

addition, the NCX-3 at $369 is the only transceiver in its price
range to include, as standard equipment, features that would
be expensive ‘‘options’' (if available) in other sets . . . features
required for fixed station as well as mobile applications: com-
plete coverage with overlap of the 80, 40, and 20 meter phone
and CW bands. Built-in grid-block break-in keying with adjust-
able delay. Built-in VOX as well as push-to-talk. Built-in RF-
derived SSB/CW AGC without pops or thumps at full RF gain.
Built-in S-meter and PA current meter. Built-in AM detector for
fully-compatible AM operation. Mobile mount included with
each unit. Conservatively rated Pi-network final amplifier that
runs black at 200 watts PEP.

Only a demonstration can give you a true picture of the per-
formance of a National rnig... but for your preliminary reference,
we'd like you to accept a free copy of our complete catalog (and
NCX-3 Instruction Manuals are also available at $1 ea.). Just
send your name and address to: National Radio Company, Inc.,
37 Washington Street, =
Melrose, Massachusetts
02176.

NATIONAL RADIO
COMPANY, INC.

37 Washington S1., Melrose 76, Mass.

A Wholly Owned Subsidiary of National Company. Inc. World Wide Export Sales: Ad Auriema Inc., 85 Broad St.. N. Y. C. Canada; Tri-Tel Assoc., 81 Sheppard Ave. W., Willowdale, Ontario.
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