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ARRL Policy

The July QST editorial has several rather
momentous revelations for us all. If you are
not a subscriber then you might take the time
to read it while visiting one. The bulk of the
editorial is occupied with an attempt to stem
the obvious flood of critical mail they are re-
ceiving as a result of their pronouncement on
incentive licensing. I suspect that the July
editorial will only add fuel to the fire of think-
ing amateurs.

The most important revelation, and it is one
that may shatter thousands of dream worlds all
over the country, is their frank admission that
the ARRL has no intention of representing its
members and that this has been their policy
in the past. They admit that they put little
stock in polls (which no doubt explains the
lack of them). They point out that they are
representing the “best interests” of the ama-
teurs and they admit that this has often been
contrary to the wishes of the membership.

It is admittedly a lot simpler to run things
dictatorially than it is democratically. Thus
we have the picture of the ARRL Executive
Committee and Board of Directors in a posi-
tion to make the most earthshaking of decisions
without consulting the membership. It seems
to me that the best interests of the amateurs
would be served by taking a page from our
own government and attempting to have the
Directors of the ARRL keep in closer touch
with their constituents as do the U. S. Senators
and Representatives. One basic for this is an
enlightened constituentcy, which has been vir-
tually impossible in the past because of eco-
nomic pressures from ARRL members and
advertisers who would not permit any critic-
ism of the League. The slightest attempt at
bringing hidden matters to light was met with
cries of anti-ARRL. The fact that I believe
that they are being very wrong in this matter
of incentive licensing does not, I hope, make
me anti-ARRL any more than my distress over
the present state of the income tax, foreign
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I'mportant! See page 65 for ballot on restricted phone bands.
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aid, social security, etc., makes me anti-Amer-
ican.

To get back to the QST editorial, I notice
that the FCC is brought into the matter in
support of their position. Hmmm. Since it is
the FCC that is actually running ham radio
these days I suspect that if the FCC did have
incentive licensing in mind that they would
have done something about it directly. My not
infrequent discussions with the FCC have not
uncovered any enthusiasm for the ARRL plan.

How about the amateurs? What do they
think? In my editorial last month I attempted
to examine carefully and unemotionally the
ARRL stand on incentive licensing. I expectet!
to get the usual response from angry ARRL
supporters who believe that anything the
League does is right. Well, either angry
ARRL’ers are slow writers or else they are a
dying breed for not one has yet protested my
evaluation of the situation.

On the contrary, hundreds of letters an»-
plauding the editorial have come in. I could
devote the bulk of several issues of 73 to re-
printing the more lucid of these letters.

ARRL, Pro and Con

I think it was about 1938 that I first joined
the ARRL. Or perhaps it would be more ac-
curate to say that I subscribed to QST and in
the process received an ARRL membership
certificate. QST was no more helpful then
than it is today in letting a person know
about what is going on within the ARRL, and
the only other ham magazine, Radio, was
equally silent, so I didn’t know much about the
internal workings of the hobby.

After the war, When I began to devote
large lumps of my life to the hobby, DX’ing
VHF'ing, RTTY'ing, etc., I began to take
more interest in the ARRL. Having been, from
the first, predominantly a phone operator, I
soon began to sense a strong CW bias of the
League, though I realized that this was quite
natural since the basic reason for the League

(Turn to page 6)
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AOC*

*Add - On - Circuits

Amateurs and experimenters will discover a new and easier way to build
a wide variety of communication and electronic gear with International
AOC units . . . individually wired oscillators, preamplifiers, detectors, etc.,
each tested and mounted on miniature metal chassis.

For example, the eight AOC units (illustrated) have been assembled to
make a 6 meter converter. Each circuit may be removed to make modifica-
tions, or build other equipment. Simple to build, and so easy to change.

AOC units permit custom building for a wide range of frequencies, modes,
and power. RF coils are available from 200 kc to 450 mc. IF transformers are
available from 262 kc to 10.7 mc. Transmitter power to 100 watts. Matching
cases, complete with hardware, available in a variety of lengths.

If you are planning to build a receiver, transmitter, converter, or other
electronic equipment use International AOC units.

PREAMPLIFIERS *« MIXERS * OSCILLATORS +« INTERMEDIATE FREQUENCY AMPLI-
FIERS « DETECTORS e+ DISCRIMINATORS * BUFFERS « POWER AMPLIFIERS -
MODULATORS » FREQUENCY MULTIPLIERS = SPEECH AMPLIFIERS = RECTIFIERS =
FILTERS * REGULATORS « POWER TRANSFORMERS + OSCILLATOR BRIDGES -

AOC units are moderately priced from . . $2.00 up.

INTERNATIONAL ANTENNAS FOR 6 METERS
\

,' BASE STATION VERTICAL MOBILE
| This antenna offers exceptional Base loaded whip antenna for
| improvement of signal to noise installation on roof of auto. May
| ratio. Shunt fed, grounded radi- be mounted on trunk lid or door
ator. Rigid aluminum and cad- facing with International blind
| mium plated steel construction. : mounting bracket (Cat. No. 160-
Vertical length adjustable. Cat. ' 126) Sealed loading coil-adjust-
NOL I6ET2S | Lo e leate $27.95 L able whip. Cat No. 160-130 $19.95
For complete details, mail coupon today. 0000000000000 0000000000000000000C00O0RDS
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MODEL HD-40
{(DIP PAINTED)

i

AM. NET

® Diagonal Bracing

combats twist and torsion
® Cranks-Up or Down

for easy access to beam

and rotor
® Electric Arc Welded

no bolts or rivets to shear
® 55,000 PSI Steel

more strength per pound
® Dip Painted

complete heavy coverage

inside and outside

The '‘Challenger'’ is 40 ft. of
quality tower, designed for the
budget minded ham. Exclusive
E-Z Way designgives you top
f eatures that are often copied
but never approach proven E-Z
Way quality. Supports a Quad
or any small beam having a
wind area of 4.0 sq. ft. or less
at 40 ft, in 60 MPH winds.
NO GUYS! When larger beam
1s used tower should be guyed
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at top.

Model HD-40 Painted .. $ 99.50

Model BAHD-40 Painted 106.25
(Building Attach)

Model GPKHD-40 Painted 149.50
(Ground Post Tilt)

Model HD-40 Galv, ««.. 134.50

Mﬂdﬂt BAHD'dO Gﬂ[\". . n ]4]-25
(Building Attach)

Model GPKHD-40 Galv. 184.50
(Ground Post Tilt)

N
e
%
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Freight prepaid anywhere 48 USA

E-Z WAY TOWERS, Inc.

P.0. BOX 5767 TAMPA 5, FLORIDA

WZNSD from page 2

to exist had to do with relaying messages, a
process that was almost exclusively carried on
via CW.

[ watched with increasing interest as pres-
sures built up for more adequate representa-
tion of the phone contingent of our hobby and
saw this pressure result in the formation of
the National Amateur Radio Council. With
the opening of the forty meter phone band
and an expansion of the seventy-five meter
phone band the pressures were relieved and
NARC gradually disappeared.

But the NARC left its mark behind, indel-
libly. Where before its existance the FCC had
been rubber stamping the requests for amateur
rule changes proposed by the ARRL, now there
was a complete reversal. I suspect that the
"CC was rather shocked to find that the ARRL
1ad been pursuing its own ends and not, as
billed, those of the amateur. The almost in-
stant success of the NARC was proof to any-
one that things weren’t going right.

The FCC apparently thought the whole
matter over and decided that if this is the way
things were going, that they would be boss and
run ham radio themselves. This spelled the
end for the ARRL as a representative of ama-
teur radio.

At this time in history I had become quite
involved in RTTY and was publishing a month-
ly bulletin on the subject to some 2000 inter-
ested hams and had started a semi-monthly
column in CQ. This brought me into contact
with the then editor of CQ, Perry Ferrell, and
[ began for the first time to learn some of the
things that had been going on in our hobby.
[t trankly was quite a shock.

The new FCC administration proceedures
system must have been quite a bombshell to
the ARRL. Where before they had been vir-
tually running our hobby, suddenly they were
completely rejected. I wondered what they
would do about this monumental setback and
watched QST with interest to see what would
happen. For those of you who are not familiar
with this ruling, it specifies that henceforward
any individual amateur or group of amateurs
who want to have the rules changed can peti-
tion the FCC directly for such rule change and
that the FCC will consider all comments, pro
and con, on the rule change and decide on the
basis of the validity of the comments, whether
they come from individuals of clubs. This put
the ARRL on an equal basis with individual
amateurs, giving them an edge only if they

Turn to page 80
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LEADING THE FIELD-THE SWAN SW=-240
YOU ARE HEARING THEM ON THE AIR IN EVER-INCREASING NUMBERS.
TO THOSE OF YOU WHO HAVE AGAIN CHOSEN SWAN, THANK YOU!

PLACE YOUR
ORDER WITH

SWAN POWER SUPPLIES

To those of you who have not yet made your decision, may

we suggest that you look them over, and see for yourself
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Dry Cell Amateur Stations

for mountaineering, camping, and emergency

Ever since 1923, when, in Rye, New York,
as W2BAYV, 1 operated from a rowboat loaded
with large B batteries, no. 6 dry cells, a 201A
regenerative receiver and a loop-modulated
201A transmitter on two hundred meters, the
antenna strung between bamboo poles on each
end of the boat, portable battery operation
has held a great fascination for me.

The idea of two-way communication while
walking, climbing, or camping, in the true
sense of the word, has resulted in many
varieties of battery rigs and walkie-talkies over
the years. One of my most enjoyable periods
of amateur radio occurred before World War
I1, on an island in Penobscot Bay, Maine, when,
as W1LAS/1, I used 3 B batteries, some dry
cells, a 30 “speech amplifier,” a 33 modulator,
a 30 oscillator, and a 33 final (all dry cell
tubes) running about a watt on 160 meter
phone, with a 270 foot high antenna and a
salt water ground. Many of the locals that
were contacted are now still on the air:
WI1IRQ in Castine, W1RPH in Deer Isle, now
on 2 meters, among them.

Later, a new series of tubes came into use;
the 1T4, the 1R4 being examples. These were
good dry cell tubes, but restricted mainly to
the BC and SW bands for good operation.
Their utility fell off rapidly with increased fre-
quency of the use of the VHF bands.

In the last few years, several features were
developed at the same time providing for a
considerable increase in the attractiveness of
dry cell operation. 6 meter stations became
more plentiful, good portable VHF dipoles and
beams were made up, and good VHF sub-
minature tubes came into use such as the
1AD4, 1AH4, 1AJ4, 1V6, and others. Sur-
prisingly good portable double-conversion
superhets could then be made at low-cost.
Fig. 1 shows a 6 meter receiver circuit of

this type.

8

William Hoisington KICLL
83 Bellevue Avenue

Melrose 76, Massachusetts

For the rf stage you have a choice of the
1AD4 or the 1AH4. The 1AD4 has higher gain
but costs more. The GM is around 2,000,
while the 1AH4 rates about 900. Either small
30 to 50 me iron cores may be used, for small
overall size, or large air-wound coils, which
will give higher Q and greater freedom from
image, TV harmonics, etc.

A convenient way to build low-cost units
is to use thin copper-clad bakelite for base
boards. This is rigid enough to hold every-
thing, vet solders at a touch of a small iron
for all ground connections. Front panels,
shields, trough-lines, and even boxes can be
soldered together quickly with the copper-clad
bakelite.

After the rf stage comes the mixer-oscillator.
The 1V6 must be mentioned here. Just who
designed this red-hot little dry-cell item is
something I would like to know for sure. I
think it was originally a Raytheon job. Maybe
somebody will speak up. When the oscillator
plate section is used as the tuned portion of
the oscillator it is a very sensitive mixer, way
up into the VHF band, with little “oscillator
pulling” from the pentode signal grid circuit.
By the way, use good capacitors in the oscil-
lator section. I had one that shifted many kc
every time I got out of the car and started
to walk up a mountain in cold weather.

The 1V6 mixer plate can be fed directly
into the miniature if transformer, or go through
another mixer at 4 me. The circuit of Fig. 1
shows this double conversion, as there is less
oscillator pulling and greater freedom from
image, with the oscillator 4 mc away from the
rf signal. The additional gain doesn’t do any
harm either.

A 1AH4 is in the if stage. All the miniature
if transformers (Miller 10-C1 and 10-C2) I
have ever tried have all worked well. Be sure
and get a very small insulated tuning screw-

73 MAGAZINE



driver in your local store, and try it on these if general. Probably for simply good marketing
transformers before you leave. reasons RCA has published excellent circuits

The diode, af, and audio stages come right on dry cell receivers, at least for the broadcast
out of the tried and true RCA circuit hand- and SW bands. When you get up in the 28-50
book, and have also worked every time FB. mc region, that is another story. The low-cost

I word about dry cell if and af diagrams, RCA tube handbooks have very good if, detec-
and good down-to-earth economy circuits in tor, and af circuits for the dry-cell tubes

R.F. 13T MIXER OSC. 2ND MIXER OSC.
V6
IAH4 00l
A
i
L2
L2
+45V _
L4 |
Cl JOHNSON ~
ke ONMME
L5V - Cc2 1L5-7
TRIM
+45V
‘001 +45V

= "TRANS ON"
L_d O—"40Y SWITCH
SECTION

O—1tb=

TO
ALL F+ ALL TRANS.+F
LSV "rADIO A"
"Hifi_r?::" =  "OPTIONAL"
S E CONTROL
SECTION TONE LONT
| 500 3V4 MAY BE USED

1000 FOR MORE A'F.

I.F. DETECTOR I A 1
MILLER AVC .005 ‘
AF
1

455 ke T
AP ol IOMEG. |1Ad IAG4S
MILLER
10~ClI

455KC

th

VOICE
COIL

Ol |
j 00 -
+ 45Y
+45
v
AVC LINE
+45V
L1 8T wide spaced #28 40D L5 3T wound on L4 728 insulated
L2 9T 16/inch air wound L6 64T 32/inch air wound
L3 8T 16/inch air wound L7 64T 32/inch air wound
L4 6T 16/inch air wound (L6 and L7 Miller #6203 4.5 mc if T)
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mentioned here but a few changes for the
better can still be added. Fixed bias on the
grid return of the 3V4 audio is one of these.
This is a must for the 3V4 when used as a
modulator. About the batteries: 45 volts is FB
for rf, mixer-oscillator and if stages. 90 volts
gives better “sock” to the audio output. On
some mountains, there is plenty of external
noise!

Do not use any other values for the second
detector and af circuits. The ones shown give
plenty of output even though some items, such
as what looks like no bias on the first if, are
shown. Those little tubes work fine with a 10
megohm grid resistor, 5 megohm screen re-
sistor, and a 1 megohm plate resistor.

Concerning loudspeakers, there are quite a
few small units on the market. The very best
of all that I have tried are the JENSEN THIN-
MODELS. It will pay you to get one of these,
in the two or three inch diameter size. As
mentioned before, there are times when you
need all the sound power youve got.

Note that when you are hiking, mountaineer-
ing, camping, etc., you do not suffer from
ignition noise, so no noise limiter is included.

There is an interesting side attraction to
this. Lots of hill and mountain tops have
parking lots part way down from the top. Even
at famed Mt. Cadillac at Bar Harbor, Maine,
the parking lot is some 25 feet lower than the
top, which is also unfortunately to the South
and West. However, with the dry cell station
you just get out of the car and walk up to the
top, as at Mt. Ascutney in Vermont (500 ft.

AR- 155
+45 TO I35 V.

more elevation), Mt. Kearsage in New Hamp-
shire, and many others. Also, you can climb
the fire towers with this rig! Furthermore, all
this gets you away from ignition noise kibitzers,
Super-Regen TWO-ers, etc.!

This receiver is amazingly sensitive, and
with the double-conversion handles very well.
It uses one “radio A” cell, 1.5 v (overgrown
flashlight cell) and one 45 volt B battery. No
attempt was made to gang the condensers, as
most of the operation has been on 50 to 50.5
me. All the receiver filaments are shut off when
transmitting, Even the local oscillator comes
back in less than a second, as there is no tube
heating to contend with.

An excellent antenna for dry cell portable
work has been the old faithful dipole. Five
foot TV masts, (as many as you feel like
carrying!) a piece of linen base bakelite 12
inches long by 2 inches wide bolted on the
top of one of the masts, with 4 banana jacks
for the 44 foot dipole arms (on six meters) to
plug into, and 72 ohm twin lead ftor the
transmission line, completes the picture. It
you cut the dipole to the handbook length,
with about %” between the inner ends, for the
frequency, and use the 72 ohm twin lead,
(this twin lead is a must) it will work FB
every time, anywhere, including the stair-
landings of most hill or mountain top fire
towers. (The cabins are often locked!)

Two matching (matching the transmitter,
that is) dry cell transmitters have been used.
The easiest to build uses just one old reliable
3A5, the two watt double triode, and features

GREEN
5K

+I5V.

CARBON
MIKE

10
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AT 2T FROM XTAL END

4T. - A
i 2T,
G 1
\— JOHNSON

9 PLATE
MINIATURE

2=l MMF.

73 MACAZINE



-----------~

 ONBEATABLE!

That's the opinion of VHF'ers
EVERYWHERE!

Clegg THOR 6 60 watt phone v N i i RIPER -
or CW transceiver for 6 meters. _ NN n : L SEEEE
Built-in VFO, push-to-talk & :

keying relay. Receiver features
nuvistorized front end crystal
lattice filter. BFO for SSB and
CW reception .. . price $349.95.
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.« . and the best way z
to verify these opinions
Is right at your own receiver.

Listen across six or two. Pick out

the best signals and you will find a piece MOBILE |IOPERATION
of Clegg equipment behind them every time! -
Listen to the ham who’s hearing and working
the choice DX . . . the guy who's digging them
out of the QRM and noise . . . he's probably
using Clegg gear too!

A little more eavesdropping will provide the

e e g
L
-
i B
"
.
- ¥

clincher. The enthusiastic, on the air endorse- Now you can run a

ments by Clegg users (and those who wish they mobile “power house" using the new
were) should convince the most skeptical. They Clegg Model 418 transistorized
all add up to the oneword ... “UNBEATABLE". 12V DC power supply /modulator
So ... times a'wasting . . . see your dealer unit to power your

today. He's got a Clegg rig to match any THOR 6 transceiver.

pocket-book or any requirement.

Visit your distributor today and see the famous Clegg family
that is making VHF history.

ZEUS 6 & 2 meter e VENUS 6 99'er six meter 8 watt
transmitter 185 watts INTERCEPTOR SSB transceiver 185 watts trans:ewetl;e. o flﬁﬂ.gﬁ

. $473.00 amateur net

See your Distributor or write for information.

LABORATORIES RT. 53, MT. TABOR, N. J.

DIV. OF TRANSISTOR DEVICES TELEPHONE 627-6800




crystal control and high level modulation in
one dry cell tube. You have to hear it to believe
what is sounds like. Fig. 2 shows the circuit.
Taking the cue from several CB manufacturers
(RCA for one) that were using a modulated
crystal oscillator, it was soon found that
excellent quality was obtained this way at
some 75 to 80 percent modulation. (It's also
legall) The other half of the tube is the
modulator. A carbon mike with a very high
gain transformer, 30 ohms primary to 500,000
ohms secondary drives the grid plenty hard.
With the tube not lit, 30 volts of audio can
be found on the grid when whistling in the
mike.

Another interesting item is the voltage
rating of the 3A5. It will take 3 B batteries, or
135 volts all day and like it. It will actually
take more, but remember, there is a trans-
mitter wattage level at which it starts to be
uneconomical to use B batteries. This is be-
tween % and one watt. The crystal in this rig
is an item requiring attention, not only by the
builder, but by the crystal manufacturers. Not
all 50 mc crystals are good ones. Some jump
a little in frequency, others jump a little in
amplitude.

The second transmitter is a “regular” type,
although it only uses three tubes. The 3V4,
a “dry cell 6L6" type of tube works FB as an
oscillator, final, and modulator on 50me. Cau-
tion: Do not use more than 90 volts on these
tubes! The circuit is shown in Fig. 3. Again

V4

L |
5 TURNS
32 1P

the high gain mike transformer is used to
advantage. Feeding this audio to the beam
power tube as the modulator, this little walking
station sounds, on a hilltop, like a big ac rig
anchored in the shack.

There is a good plate dip on the meter,
without load, and the semi-adjustable antenna
link allows easy adjustment of the rf output,
which is some 200 milliwatts.

The tinned sockets are soldered on their
sides directly to the copper-clad base plate.
The whole assembly can be under 2 inches
in height. The input power to the final has
generally been kept to about 6 ma at 85 volts.
This keeps down the B battery buying, and
allows use of the small size B’s. One of the
complete stations weighed only 4 Ibs.

A handy method of mounting this type of
station is by the use of the multiple-shelf
concept. You simply start with the batteries
and speaker on the bottom, the transmitter on
the next shelf, the receiver on the top shelf,
and finally the handle, and/or shoulder strap
on top. This also allows easy removal for ad-
justment, tube testing, circuit changing, etc.

This little rig has been used on many hills
and mountain tops (at least, here in New
England, they are named mountains) in the
East and has worked consistently over 50
miles, using only the dipole.

If you really want a new experience on the
VHF bands, try something like the following
“Expedition” with dry cell 6 meter operation.

V4

50 OHMS
CABLE

OOl=—|OK

‘ 10K

CARBON
MIKE
1" ool BIAS s15 T
FIG 3

12

+90 (T2 CAN BE AN AR-155

WITH 5K SEC. RF LOAD)
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NEW CONCEPTS IN
RELIABILITY AND
DEPENDABILITY FOR
AMATEUR EQUIPMENT

New space age designs now on the laboratory benches, as well as the history-making SB-33
Transceiver, have resulted in new concepts of production and quality control at SBE. As a result,
we at SBE have evolved new ideas in quality, new methods in production, to bring you the most
dependable, most reliable, highest quality equipment available today. New production and test
equipment has been designed and constructed, new methods for checkout and acceptance have

evolved. Acceptance criteria based on standards developed in the space and missile industry have
been established.

SHAKE TABLE, shown with Faust
R.Gonsett W6V R, is capable of sim-
ulating the vibration encountered in
mobile operation or in shipment by
rail or truck. Each unit is vibrated
for one hour without power applied
prior to any other checkout or oper-
ation. After complete checkout, each
unit is operated for one hour at full
carrier output while vibration tested.

Hi

: '_1.!';[.'1 = >
= :

tt . e i
Fr e ! S GONSETT'S OCTOPUS, shown here with Bob Gonsett,
He i ‘ . WA60QQ and mascot K9-CINDY , simultaneously makes
=t e e SCVenteen resistance measurements to check over 170 indi-

- - vidual components prior to power checks. This has elimi-

; [ . nated the familiar “60 cycle smoke signal test” and assures

= L that there are no marginal components in the unit.

In addition, each solder connection, each rivet, each bolt and nut, are checked individually in -
final inspection. All personnel in the checkout and final acceptance departments are active licensed
amateurs. Final acceptance is made by staff personnel, responsible to Mr. Gonsett, personally.

Designed with the same components, processes, and care that is used in the space and missile
industry — made by hams, checked out by hams, personally accepted and warranted by hams, SBE
equipment will continue to lead the field of amateur-commercial radio equipment.

ENGINEERS, INC.

Ask for the QC at SBE bro-

ctlsure o {,ﬂur SBE dea&ﬂ lf‘nr RANCHO SANTA FE, CALIFORNIA

the complete story on Quality

Control at Sideband Engi- Faust GGH.S:EH, W6VR
neers Inc. President
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The receiver shown in Fig. 1 and the 3 tube
transmitter of Fig. 3 were used, mounted in a
7X8X2 inch carrying case, weighing about 5
Ibs. with batteries. The antenna was the “old
faithful dipole” mentioned previously.

First, though, a word of caution about moun-
tains, especially the “walk-up” kind. (After all,
we need all the mountain-topping VHFers!)
Mount Washington here in New England has
killed over 30 of these walker-uppers! On a
bright, sunny, fall day, two people (example)
start out; “Let’s climb Mount Washington,”
and the “fun” begins. With shorts, possibly a
light sweater, Tve seen them in shirtsleeves!)
up they go. Some time later, on the same
afternoon, the sun disappears behind clouds,
which begin to move right onto the mountain.
The temperature starts to drop like a stone.
Next, anyone not already in shelter, and I mean
good, inhabited shelter, finds cold, wet clouds
blowing against them and through their clothes
at some 20-40 miles per hour. This is very
bad for the two in shorts, shirts, or light
sweaters. The last time I closed down 2 meter
operation on Mt. Washington, two young
persons were lying dead not more than half a

mile away. So, that’s enough from the “A word
to the Wise™ Dept.

The bright side of the picture should be
mentioned also. One August day, I started up
the big Mount Monadnock, in New Hampshire,
on foot with the dry cell receiver described
within this article, the 320 milliwatt 3 tube
transmitter, and a dipole antenna. There are
three of these Monadnocks. “Little” Monad-
nock has lots of rhododendrons, but that’s it.
Pack Monadnock is FB for cars. Macadam all
the way up to the 2280 ft. top. The big
Monadnock, some times called “Man’s Monad-
nock” just because you have to climb it, (I've
seen swarms of ten year olds scrambling up)
is 3,164 ft., and commands a “Royal Box”
type of view (and VHF reach) over all of
Massachusetts and Connecticut. It does take
about an hour and a half, if you're the usual
type of electronic engineer, but it is of course
very well worth it. When 1 arrived at the
bare, rocky top at 10 AM, a gentle breeze was
blowing, and it was actually warm. The dipole
was unfolded (not a “folded-dipole though)
and with 10 feet of aluminum TV mast stuck
in the rocks, on the air we went on six meters.
Plenty of contacts were made with the Boston
area, 45 miles away. The dipole was found,
as usual, great for nulling against heavy QRM.

After lunch, a surprising contact was made.
WI1HDQ, our good old friend Ed Tilton, long
time VHF conductor in QST, was jamming the
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receiver AVC circuit down from Canton, Con-
necticut, 90 miles airline. Not having a VFO,
I could not raise him, but W1JRW did it for
me. Note what happened then. Ed, with many
vears of mountain topping and portable rig
experience, told JRW that “I don’t think I will
be able to hear a 300 milliwatt rig in New
Hampshire, especially on 50.2 mc in the middle
of a good Sunday.” The results just go to show
how a really portable rig in a superior location
can surprise even the most experienced old-
timer. He not only heard the little rig, but we
had a solid half-hour QSO! Of course, the big
Monadnock is particularly favorable, and I
also took all possible advantage of the “favor-
able slope” principle, by moving the dipole
around a little down from the top on the
Connecticut side. This has often added 10 db
and did at least as much then.

After signing with Ed, two more stations
in West Hartford were contacted, and at QRT
time around 2 PM, it was still warm up there.
Don’t forget, though, that was in August.

Many requests have been received for the
circuits used, so we are glad to have this
opportunity to describe them. With luck, later
notes will take up the 5 watt portable unit
using really non-spillable, non-gassing portable
storage batteries, that have been charged and
discharged in the rig for over a year without
trouble. (Actually, only dry gas comes out of
them.)

Also, with still more luck, low-cost, high
gain, easy-to-build VHF transistor receivers
will be written up to go with the 5 watt rigs.

. . . K1CLL

Dear Wayne . . .

The “old time” radio shack has given way to
a new idea—the Studio Suite. This is composed
of a great front room, draped with layer on
layer of Collins Goodies. All lighted and
brightly shining—but with all the stand-by
switches in. Through a small door hidden at
the rear of this Great Show of Might, can be
seen a glimmer of another kind. The soft light
of a two tube regen, bread-board mounted.
Next to this on the rough bench, a simple
TNT whose center-tap christmas tree bulbs
brighten and dim with the sounds from an old
morse telegraph key. And the room is alive
with CW which seems to be saying that the
rig here is home brew—been enjoying it since
1928.

To my fellow Old Timer, “73 Green~ from
Lynn Wilson W4]JXD
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73 Parts Kit

Simple
Noise
Generator

George Rubis KSONT
6875 Van Buren Street
Crown Point, Indiana

As anyone knows that has done any work at
all on receivers, whether it is a conversion or
simply substituting a “hotter” tube in the front
end, we get to the point where we begin to
wonder if the adaptation was worth while or
have we been fooling ourselves.

A noise generator using one of the noise
diodes (IN21 or IN23) can give an indication
if any improvement has been made.

The circuit is straight forward, but with one
addition that others that I have seen do not
have. The voltage is regulated by a Zener
diode.

The reason is obvious to anyone who has
worked with the simpler type of noise gen-
erator. The results are not always consistent
from measurement to measurement and from
day to day. The voltage and current vary with
the setting of the variable resistance and due
to the normal aging of the battery.

The Zener Diode eliminates this by main-
taining a constant line voltage. In our particular
instrument it is six volts. Of course we must
use a battery in excess of six volts. Nine volts
is a good value. I have found that used
transistor radio batteries still have enough life
in most instances to last for many tests.

One of the main requisites of a noise
generator is that it must be shielded through-
out. Therefore we must give some thought as
to the placement of the various components.

A Mini-box 2% x 24 x 4 is an ideal size. As
for a connector I used the SO-239 coaxial. I
find that this connector allows more flexibility

BT  SI
’—|l||-—a/
9V

To avoid excess wear and tear on the zener
diode and the battery a 200 ohm resistor
should be inserted between the 9 v battery

and SI.
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than any other. If a direct connection to the
receiver is desired merely attach it through
the double connector type DKF-2 made by
Dow Key. On the other hand if it is desired to
have the controls of the noise generator close
at hand merely connect a length of Coax of
eighteen inches or so. I haven’t been able to
discover that it has affected any measurements
to any degree.

In the construction of this noise generator
just remember a few basic rules. Keep all
connections as short as possible. The noise
diode and bypass condenser and resistor (50
or 75 ohms as the case may be) as close as
possible to the output plug. Remember to use
pliers to absorb the heat when soldering the
leads of the diodes.

To mount the silicon diode, which has one
large end and one small, we must improvise to
a certain extent. For the small end a lug from
one of the old tube sockets will do. For the
large end use a small fuse clip.

Don’t be too fussy about the variable re-
sistor. For most purposes any value from 10M
up to 50M can be used.

The battery you choose will determine the
manner of mounting.

No need to give detailed instructions as to
the use of this noise generator. There are
ample instructions to be found in various
magazines as well as handbooks.

i« o KHONT

Parts List

2—14 x 2% x 4 Minibox

Bt—9 wvolt battery

Crl1—6 Volt Zener Diode

Cr2—IN 21 or IN 23 Silicon Diode

R1—10M-50M Variable

R2—51 ohm or 75 ohm (according to your line)
C1—.001 to .005 disk ceramic

§1—S.P.ST. this may be on your variable resistance

P1—So0-239

Parts Kit Available

The parts for noise generator are available as a
complete package from 73, Peterboro, N. H.
Order K9ONT Kit i . $5.00
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Video Modulation

Robert Walker W8VYCO
1849 Meadowlark
Toledo 14, Ohio

In recent issues of 73 I have read several
articles on amateur television systems. I thought
there might be some interest in video modu-
lators. There are many systems in use today
and the direct plate coupled modulator to be
described is one of them.

There are many conditions to be considered.
The prime concern will be the final amplifier
stage. In our shack we are operating on 432
megacycles, and am using a 4X150-A in the
final rf amplifier. To start with we had to know
the operating characteristics of the 4X150-A.
The curves given in the manuals that were
available here in the shack were not accurate
enough to be of any value. So we set about to
run a set of curves for the final amplifier stage.

TYPE 4XIS50A E.F. 63 VOLTS

GRID NUMBER 2 VOLTS AT IS0 VOLTS lp Vs Ep
6 ki ECI-O VOLTS
00 Mo — ECI-5 VOLTS
=
— I:I M il
& B0 Mo ECI-I0 VOLTS
&
e
. 50 Mg —
i ECI-IS VOLTS
h
g ECI-BO VOLTS
ECI-25 VOLTS
20 Ma — ECI-30 VOLTS

I | | I | I I I
00 200 300 400 500 600 700 BOO

PLATE VOLTS
FIGURE |
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We plotted Ip versus Ep with various values
of Eg, the screen grid voltage being regulated
at a positive 150 volts. The curves shown in
Fig. 1 are typical for the 4X150-A.

Actual operation of the final was run with
580 volts on the plate; 150 volts on the screen
grid; plate current was running 0.080 milliam-
peres; and a bias on the grid of —8 volts. The
cutoff point of this particular 4X150-A was
with a grid voltage of negative 42.0 volts.

Now in order to modulate the final 100%
with the composite video the synch tips (black-
er than black) must run the carrier to a maxi-
mum value, in our case to 0.080ma of plate
current; and the whites of the video to decrease
the carrier to very nearly cutoff. This point
being within 10% of the cutoff point of the
carrier.

The next condition to consider is the amount
of video required to meet these conditions.
Thus Fig. 2 was evolved. This curve plots Ip
versus Eg with Ep being constant at 580 volts,
the screen regulated a 150 volts.

In actual practice we found that the best
setting for the whites of the video was with a
bias of —31.5 volts being developed. If this
value is exceeded the whites will wash out, and
cutoff the carrier between the blanking pulses.

Referring to Fig. 2 it is evident that the com-
posite video will have to have a peak to peak
value of —8 volts to —31.5 volts swing on the
grid in order to produce 100% modulation. This
means that a peak to peak value of 23.5 volts
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is required to drive the final amplifier from a
maximum value to a minimum value for 100%
modulation,
The type of video modulator selected was
the direct coupled, with a common load re-
sistor for the plate of the modulator and the |
control grid of the final amplifier. The modu- ‘ .

lator having a condition of operating as a tri-

ode. The 6L6 was selected for this particular

Fasction S.W.R. BRIDGE and
Fig. 3 shows the family of curves for the

6L6 triode operation. The load resistor is a FIEI_D STRENGTH METER

1.200 ohm with a rating of 4 watts. The bias

on the video modulator is adjustable and is
normally set in the vicinity of —22 volts.

Allow 50¢ for
packing and

shipping.
California resi-
dents include
4% sales tax.

PLATE CURRENT
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Theoretically the modulator should be oper-
ating at cutoff, but due to the conditions of the
existing amplifier a little fudging is necessary.
After this fudging the the video modulator will
draw some idle current. This value being in

the order of 0.022 milliamperes. ~

A BAL6 was used to clamp the composite THE BEST
video signal on the control grid of the modu- VALUE WE |
lator tube. The ref-point of the synch tips must HAVE
remain at a constant position and not drift. EVER

Fig. 4 is the schematic for the video mod- OFFERED!

ulator. The average plate current of the 6L6
video modulator is 20 milliamperes plus or

| An excellent combination unit for either home

minus 2 mllllamperes with V}dE{? information station or mobile use...as an accurate Standing
on the control grid and rf excitation. | Wave Bridge and a sensitive Field Strength

Meter. 52 ohm impedance. Will take a full kilo-
watt and can remain in the line all of the time.
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VIDEO MODULATOR

FIGURE 4

6CL6

6L6

GRID OF 4XI50A

BLACKER THAN BLACK
10

‘a=—mmm.
¥ -

In the process of putting video on the air,
it will be necessary to monitor the video in the
transmission line. Fig. 5 illustrates a typical de-
tector for the composite video information. The
tvpe UG tee connector was modified by re-
moving the dielectric insert and installing a
small loop. This which is placed in a plane
parallel to the conductor. A 6AL5 is used to
demodulate the video from the rf.

An oscilloscope or TV monitor may be used
to indicate wave form or picture.

Normal procedure should be used when first
tuning up the transmitter. Before applying
video through the modulator, the bias on the
6L.6 should be adjusted to —22 volts. Note also
that the plate current meter should be indi-
cating a current of approximately 20 milli-
amperes. Now begin to increase vour video
until vou indicate video output. In doing this
vou will have to reduce grid drive, which may
be accomplished by decoupling to the grid of
the final amplifier. As the video is increased it
is possible to overdrive with the same and the

TRANSMISSION
LINE

1/72-6ALS

*T* CONNECTOR
/_ 95 UH

5
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TRANSMISSION LINE DETECTOR
FIGURE 5

&
+| 40
~T~MFD
L] —
+I50v. +250w% 050 270w
Reg. Reg. volts Reg.
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whites will begin to washout. It will then be
necessary to decrease video gain. At this time
it may be necessary to readjust the value of the
grid bias on the grid of the video modulator
stage to improve picture quality. Actually what
is needed is about three arms and hands. Once
the operating point is pretty well adjusted on
the transmitter, back the video off and then
increase the video so that the synch tips give
maximum current and video itself is within
10% of carrier cutoff; usually when the video
cuts off the carrier the whites will wash out.

If after making several repeats the preceding
adjustments are completed and you are satis-
fied, then by merely adjusting video gain con-
trol you will be able to adjust for various levels
of video information with ease.

So there it is. this our video modulator which
we are at present using on our rig.

We have a complete system for the trans-
mission of TV. Observe the photograph that
was taken at a receiving station 15 miles away.
It the article is what some of you are looking
for, let'’s hear from you. We have much more
information we could put into the 73 Maga-
zine.

. . .« W8VCO

Letter
Gentlemen:

I've heard that the IHeath Twoer can Le converted to
220 mec by doubling in the final amplifier and reworking
the superregen coils. Perhaps some 73 reader can provide a
CONVersion.

W. W. Warner KERSC
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GOOD MOBILES GO...

SR 1 O, 2 e e —-
e R s e P e e mmmmHﬁ.a_s,_:?fﬁt;me s wmwe*:—'ﬂmm&hwﬂg' S T R R R i e e : o 0 e
e e e LA, e AR o L R L S e e R A e e ‘\?'-"'i"\- e e e e e e e e R e e e el 3-:.--\.4.@. o A v i r
o e S s X kot e s e - i 5 e e B g e ]
e R e B N A R o o e e R D e e i A ST i M e e Mo
L e b e, e i :- e e -\:.--\.--\.-\.'\--:-\:-m.-:-\:-.; N L B e e e A
o = T e L """""""'""?""'9'-‘ o e '\-'-'\- -c:-.-c-a-:-.-c:-.-'-a-:--a-c-.-c-ﬂ--cc:-.-c-a-.-'-\..--\..--\.-\..--\..;. {{vq.vﬁ:.aﬁvmﬁ:.x{h.-q.m{m.-m.\.-\.. e = ,?ﬁ,}i,ﬁ}.imﬁ L A e :-'-\:-:--:-'\---'\-'\--\.{:-'c-:--\. e 2
e R LR L o e L L -c:--'-'\-'\--'\-'\--c-a-:- . -c.--\..--.--c-\.-.--\..--\.-\.---\..--\..-.-\...--\..-.-\.-\..--\..--\.-a-.g.;..c.;.-\.-.-.{.;.:.-.-;._.--\...H..c;.,.H._..\_:..-H.:;..\,_,.c,:.-.c_.-q__._}.\,_._}_,_:_.cﬁ‘_}__wﬁ_ﬂ_ Vi f-\.-.- 4 AL e :-c-a-.-' e
-'9'“"\-‘\1 o +-\.-a-.--\.-\.-.--\.-.-\.-\.-::-.- et oL o X e S - o e e .-;.
R T e e A R o S e i i :_________,h__q_w_”_hm RN
= o e s e e o et e e e A R ks i
3 e i S [ =5 :3‘.2.‘, : e i e e e e et et e e S e i
o B S ;_Q_«:- i e e £ e e S L e A DAl Do L e
e e e e S i e e R : - S R e i S e
3 R %m+¢ B i e ey E;”‘""‘vigf"'v"'E'::""";“W"' _._\,___.q_ {Sz-a-'\?'-"\--':-'\--a-'ﬁ-c:-.--'.-.-c e e T e R
5 R o S e 5 s PRI el X o : : : s
e e, e e e e S R D A e S S i ) b e L
-'.-:-\.---\.-ﬂ-:-ﬂ-z;;.-"-:-.-;.--’v.-\.-\.ﬁ-\.}-\.#.--.-"-\.-ﬂ-.--ﬂ-.--\...-.-:.!-q.-\.:.-\. -:-\..;-\..-:.ﬁ':;..-;.-i_.:;._..\,:g::ﬂ_.::xf:::; i :
s S o e e A e e e e P e e e e S < oy ¥ x
] e e S ifﬁ__,ﬁ{_,f".;ﬁi,ﬁ?_;*'-'-*iqx:': b :;:;'-?ﬂ;*;_: i
Tk RN JE e e e e T e s e o e e e
e e e e R o e AT }_.g P R e e i et Sk e
e = - AL e e e E o R e e e e s e e e
S e e e e s e o e e e e e R s A
R e T phhe R e b e e e e T e
et B e e B L e T e W e e iR
e R e -\.:- R -\:-'\--'\--\.-\:- e et A R S e e S e i e P e e R R
- Sl ey e e R M s S e e a0 o B o e A
o R - B el et L e L L o
o A G S R e e i AR Lo LR ""“':"'f""":"':: i -\.-\.:-x-\.:-.--.::- .
e = i g e eSSl e e e _..-_..g...g.. i T -\:--\.-\:---:--':'\-'-c.- : o 4
e e G e e s - 5 ARt R
e, . R R e R S R 2
e o -
2t e et L e R ot i A L A M P S B MR R . _ .
it s e e e e R e N gy .-'-\.-? f:._‘\?'-:*__f%?;;-'_::xz .?:-'-a-:-;?.-r-:-\.:-a.:;;.-;:-z-c-:}
AT AR ;na-;i';'\-'-'\-c-?a-:-'-ﬂ-:'"-"--"\-“\-'\--' e e B o S e ey R SR e S R e i
L e - e e L e W s
; i -'--------:---:--: e D e R e _ e o
e s f R : o e e, o PR e e L e
P : R A e SRR e B e e e e A el by s o
EonEEE, £ S R e S e " o e i:"';?"wﬁ‘: e e e S s e e
X T o G 2 e S x : S e :
| R el R e e e o G B = e ;gg;’:_“;:\::?ﬁ:j e SR
| e, Sl S i e e e .--\.:-a-\:--\.c-:--\.-\:-.a.-\.-.--\.-\.:-\.-\.-\:- et O
T Hosdoa e e S e s e e e e = i
I e s e R 7 s x
fie ' ::-\.-a-E-\.-E.--a-.-\..--\..-\.-\.:--\.-\.---\..-.-\..-.-\...-\..\, R e A T L i e e "H_ S - e 2 pe
T - e S L .
L e oo e e et e e A N R e o e L pay 3
e e e et Bl G ;;;333%;‘:-&-’:5; e e R 5
(5 e s S S e R et ko e S P T L e e e e i
= e, T e v S e e T e e T S
e i e : s e Fy i S )
j B e e e e <>~H~+~~>f=>+~-ww<~-+-----m«h{u,‘q.-dﬂwm3¢wunii‘Eaz;uﬁi“;:::*mi:a--*;;:*“m' :
: _ K R R A AV e o : : - _ - - foes b 1
R R e o e, B A A AL e o el e S ) i -
e e B e R T S o e R et e A R SRR b2
Sl . e e, e . . L) L 't o - . L ,
. e ok oo e s R L - i e e g g " e - 2
e e A tecs R ﬁl-ﬂ-“-.--ﬂ---::-.-??_;z-.---\.--\.-\:.-\.-\..--\. : .--\.:-'\--\.-m#ama;vavg{mmﬁa--\::-x.-:-:,:-:-.{:-; ﬁ ﬁﬁ.\: .ﬁ-\._.\_';"} <=--g-.;§:z::>2¢-:.zﬁ§v:-?,: - " e -
e S e T A SRR -a-a-_-:.--\.-.-.- 3..-\.-}-\.-\.-.;@.-\. S e <+"\-'\--‘=< S R o 3
e o S S R L e ]
e R e L L o - L T ot L L e g o 3
R o e e e e e ;i i -c{;_:-..--\...-..::--u-\:-:--c-a-.--.-.-..-..-.-.-.--\..-.-\.-\.. Do R %
e L r i = e S S R A ¥ s
R ,f:-wu'e';mw,wm“-mm,-M.,t,:.?;.ﬂ:,_:_.:.”;,g;m? S R : T AR S E
o e e et n b i e e e . VA R
et -'\-'\--"\--"\-'\--':--'-'--"\--'-a--':-.--\..---\.--c:--c:--cigc.--\.ia--ﬂ-. .-E.?:-\.;_-i"'?{?'ﬁ.E'f:ff;f"'ﬁv"'""""""E"‘*_ﬁ':"":“”"" o R '\-“E?-H""‘ﬁ‘\?'-a-:-'-':-'\- S -c'\--c.-- A o K S SR S L S
AL e e s R e T e e S o i % SR " ]
Do & ErA e -'\--'-'\---'--:'\--'+ e e et e L R R R .c-\.-\.;.a:mxﬂ_. CLaEE FrTrLE. 5 ---:--: 3 e I e
B e L o e e e .--...-.-...-.-c-..-.-q.-...q.-\..\,;.*_;-\..\,;..:__..\,.\,..\,.\_._.iw{d__”__.__@__ﬂ_‘ R i e -\.-.q.-\..:.;. e T e 4
=--\.--:.- : 5 '”5- '\-"-"\--\..--\..-{“{.-.{.-ﬂ-'\.'\.-\.-ﬁ--'\..-_.g'\..-'.v.-.q.'\.-.-'\..-.'\.-u-{'\.“{.-q.:.a.:.{__.:wﬁ_.:_ R i E R e R e T e ]
[ X S e e Lo P e L S TR AR ] e T A E:'W'"::"'“" 3 T
|_-'.> -\.-'-\..-'-\..--\..-f.\,i..\,:\.:.é. s SRR S 9'-;{'-"'\--'f%f:;;c?ﬂﬁ;w‘b‘#&&}'{ﬁfi e e -..ww.“a.-q.:..:_;.{:,.}-q.;h,-s.;:fﬂ ﬁ.h_;\;. e '\-'-'-“‘-"\--'5 S ¥ g
- e LY P o R AR e, e e e e A e et e
'-:-.:--:.- S ':'.‘i:" D R -=:-:--:.:-:-.i¢£-;-.i’.§ i v e e A '.:. 3 g S s = 3
[ " ST A e i o R e e R e B S Rt R e i :-ag : SRR s %
s s s e e e e R e G e s u.;.-ﬁ+>,5.§£+ S ﬁi - :
el e i G i i B e s e e T e L
R R S S D B e R S e T -\..-.Q.-\..-\.;..\,.g..;.g._..\,'“' e g""_:y.ﬁ."'"'?”‘” e - e S b e Ay -]
= e el R o s e J--x-?ﬁf-’}fﬂ%:‘igw R s AR g i
e o B o R S L e ey .\,._.”_:___.\,__ S o o L e o & B P i 2
; - e e '.-\.-c.---\.-.?-\.; N o e e e i ‘t-‘ﬂﬁ%ﬁ;h'iz-; AR 4 P o
' T, e e R -'5'\-:"-'\--'-@"-{'\--'-ﬂ-:--ﬂ-:--\.:-.--ﬂ-.--\..-.-\.-n-.-\.-\.;-\..--a-q.-a-c. e e e 'ﬁg ?mi- e e a8 A B S T e
e R “}‘?”‘;"T’g;ﬁ;_’?‘f,;‘_;'-""‘”""".;“;"'E;E"ﬁ-‘-‘-“;."‘;;‘:"'?"'*"-m-x-:-hg:-ﬁ'g e %ﬂﬂiﬁ":’é e :3"3 G SRS e
2 R e o o s s o = A A S e A e r e SR A s
e L LR, e e = e e T e % . L o e e AR L R R e [x e ) = -a-:-\.-\. e R ]
e, B -\.'\--:-.--\.-.-.-\:-.-.c-\:-.--\.rw'gca.:.-\..gs.-.a:".:.g_..-:...g-\...,..,. _.-..-a.ﬁg.- .::"Ei.@; S :;“: e ﬁiifﬁﬁﬁfﬁﬁﬁﬁlmiiﬁ‘ﬁﬂ PR L e e e ]
e R T e e e &f‘a‘-'a: e R i e P T A SR
% oo e R S s -\..--\..c.ﬂ.-\.-.:.q._.-\.. it Sl e O _:..\,_.ﬁ.\,.-“_.\,.\ﬁ " "-'ﬁ-: i e el e b S P ey e e e
o e e e R RSy SRR 3 o e -"\-'-'\-:-.-':-:--\.-\. o o i =5 e
e e e :- am e e s AU, S .;...-.cﬁ.._.-\...,..,.:. o o e el e e
S -3 e oy et e e e e R D e et S S e S S
o g e o e I e S EMMW'\'”M?W;*;“ e S SR e e gﬁf_,..\,,ﬂ_,“f i Pg;g-@-'; 2 :ﬂ:-;ﬁg—.-c-a-x-\:-a-.-c-a-.--u-.u..-«.«.m-\..-;.-m.q.:!:'_’: EiEi
o A - e ol s e e et - 5 i
Su [ et e '\-"'\--P-:-'-\..?-"\-:-\.:-:--':-x-'\-:--::-'\-a-:-:-\.-:--\.«:-.-\.:.-.-\.-\.:--\. e Hixﬁwﬂ_ s e % G SR e R R
= e A SR e i ;wwus«;agw L e ST e e T
i e e e e e S o R e $ e e el e e
o e 3:-;;:-:.-.\,».-..-,.--\.;.- .--'-\.-.-\.'b.-q_.;. e +L${.:::f$l\::‘;\+\ T;m“;z;_‘;'ﬁ:“{_:vv@-?f? - 3343“\3 e gx'{ﬂéﬂ;#{#;‘fﬁmmvh{h@ﬁp R e
g e iy e e e S e r e it s o i A e
oy s et e i e e e e SEEE ';a_-a-'\- :-'__\_-ﬂ--:ﬁ.-ra- = e R
et R " +-'§E-H'ﬁ+.-':--'-\.-.--\. e :-"-'-Q-"--H-; R {_.__W_H__“_ -r.“‘-' -'?:-.-:-'\-Q-\:-M'\-cf'\{-:ﬁm.?mm.- *-g; o o - - -a-.g.-\.-\.-.-\.-\.-.-\.g._.-q. e
HEEE i i A N i U ;
= =
B o

® Now, Get Fixed Station Reports with the “HUSTLER”

Buy only the mast and resonators for the bands you operate. No need for matching devices, no feed line
length problems. Use any length of 52 ohm cable. This is a new, efficient concept of center loading.
Each of the five resonators has a coil specially designed for maximum radiation for a particular band.
Center frequency tuning is by means of an adjustable stainless steel rod in the resonator,

The 54-inch fold-over, heat treated, 4-inch aluminum mast permits instantaneous interchange of
resonators. Mast folds over for garage storage. When opened to full height, the two sections of the
permanently hinged mast are held rigidly in position by a shake proof sleeve arrangement. Mast has
%s-24 base stud to fit all standard mobile mounts, Power rating is 75 watts dc input A.M. — 300 watts
PEP input for SSB.

ANTENNA ASSEMBLY CONSISTS OF 1 MAST and 1 RESONATOR

Part No. Description Total Height of Antenna Amateur Net

MO-1 54" Mast folds at 15" from base (For Rear Deck or Fender Mount) $ 7.95
MO-2 54" Mast folds at 27" from base (For Bumper Mount) 7.95
RM-10 10 Meter Resonator Maximum 80" — Minimum 75" 5.95
RM-15 15 Meter Resonator | Maximum 81" — Minimum 76" 6.95
RM-20 20 Meter Resonator Maximum 83" — Minimum 78" 7.95
RM-40 40 Meter Resonator Maximum 92" — Minimum 87" 9.95
RM-75 /5 Meter Resonator Maximum 97" — Minimum 91“ 11.95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY
FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!

MODEL BM-1 Flat alloy steel strap fits tightly against any shape bumper yet
is inconspicuous. Length of strap permits its attachment to both large and
small bumpers.

Assembly is held in place by two “J" bolts at the top of the bumper and strap
clamp at the bottom. ‘J" bolts may be inserted between top of bumper and car

body where clearance is as low as 14".

Whip receptacle assembly consists of a heavily chrome plated 114" die cast
Zamak ball with 34-24 thread. Adjustable so as to maintain whip in true vertical
position. Black phenolic base. All metal parts of the bumper mount are heavy
o e 1 bLe ] Lo 2 g e P P L e PR . i |

NEW-TRONICS CORP. ciciciann 13, okio
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The Magic

T-R Switch

Jim Kyle K5JKX
1236 N. E. 44th Street
QOklahoma City 11, Okla.

Despite the multiplicity of circuits listed
in the various handbooks, we still don’t have a
perfect T-R switch of the no-moving-parts
variety to fill all needs.

Granted, some pretty good designs have
been described and are in use—but none of
them yet has been fully applicable to all ham
uses. In the VHF region particularly, the per-
fectionist still insists on the relay, even if it is
slower and clanks loudly in the background.

The major objection to the conventional T-R
switch at VHF, of course, is that it reduces
receiver sensitivity. It hardly makes sense to
beat the bushes for a device capable of 1% db
noise figures, then put a 10 db T-R switch in
front of it! And even if this could be overcome,
there’s still the question of transmitter noise
showing up to hurt the S/N ratio.

What we need, of course, is a devise which
will completely disconnect the transmitter from
the antenna while the receiver is in use (and
vice versa) without introducing any noise of
its own, and without moving parts. In addition,
it would be nice if this gadget could be built
inexpensively.

Strangely enough, the microwave gang have
had shuc a gadget around for 20 years (or
more). It's a mystery why no one has thought
of adapting it to this use previously.

We refer, of course, to the so-called “Magic
Tee”. This, in its original form, is a rather com-
plicated mass of waveguide, which has the

FLILI:F WAVE

92—~ TO ANT

FIGURE 1

FIGURE 2
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“magic” property of routing signals from any
port to both adjacent ports, while retaining
almost total isolation of signals between alter-
nate ports.

The waveguide, of course, isn't much use
at frequencies below the upper UHF range—
but a coaxial analogy of the Magic Tee, known
as the “hybrid junction” or hybrd mg,” was
described on page 353 of the third edition of
Reference Data for Radio Engineers in 1949]

The basic circuit is shown in Fig. 1. Here's
how it works: assume that you have connected
a transmitter to input 1, and the other three
ports are all terminated properly so that SWR
on the lines leading away is 1.0 (this is impor-
tant).

The signal from input 1 to input 2 may go
direct via the quarter-wave portion of the ring,
or “long path” through the % wave leg, and
two more quarter waves in series. The total
length of the “long path” to input 2 is thus 5/4
wavelength, or one full wave longer than the
short path. Energy repeats itself in both ampli-
tude and phase every full wavelength (the
half-wave “repeater” is actually a phase in-
verter) and so we can subtract one wavelength
from the long path, which makes it exactly
equal in length to the short path so far as the
rf is concerned. And since the two paths are of
equal length, they have no effect on the rf
appearing at input 2 except to reinforce each
other.

However, at input 3, the picture is a bit
diffterent. Energy arriving there from input 1
also comes through two paths; one is a half
wave long while the other is a full wavelength.
Thus the rt from one path is exactly 180 de-
grees out of phase with that from the other
path, and it cancels itself out,

At input 4, the situation is he same as at
input 2. The only difference is that both paths
are now % wave long.

73 MAGAZINE



A bit earlier, we said that all lines must be
terminated so as to have no standing waves on
them. Here's why: if the line away from any
port on the ring has standing waves, some
power will be reflected back into the ring at
that point—and this reflected power will no
longer have the proper phase relationship to
permit complete cancellation.

So here we have the ring and how it works;
now what do we do with it?

The suggested operational circuit is shown
in Fig. 2. (As this is written the author is on
a temporary assignment far from his equipment
and has had no opportunity to prove the idea
in practice. It ought to work nicely—but if you
try it, remember that all is experimental and
don't use yvour 416B until you have tested with
less exotic equipment!) Note that this has only
three ports rather than four. The long path has
been extended another quarter wavelength to
preserve phase relations.

Note also the various impedance levels of
coax specified. The discerning reader familiar
with quarter-wave transformer action may
have been wondering what of this nature
happens in such a circuit; maintaining the im-
pedance of the ring itself at 1.4 times that of
the various feedlines keeps the quarter-wave
sections under control. If vou are using 52
ohm coax (as most of us seem to be) then 75
ohm is a natural. If you're using 75 ohm, you
have troubles ahead since 100 ohm coax isn’t
an over-the-counter item. Best suggestion:
transform down to 52 ohms befor reaching the
ring.

Construction of the ring should not be diffi-
cult. When calculating length of each section,
don’t forget coax velocity factor. In fact, we
recommend trimming each to length with a
grid-dipper at the center of the most-used
part of the band, for increased precision—be-
cause the cancellation will be total at only one
frequency, and effective bandwidth of this
device is one of its unknown quantities. It
will certainly be sufficent for use, but may
not permit much in the way of QSY.

Once built and connected in your transmit-
ter-receiver-feedline hookup, it may require
some adjustment. The transmitter and receiver
must both present 50 ohm input impedances
when viewed through the antenna terminal
for proper operation—and many of them don't
do this now.

Best way of adjusting receiver input im-
pedance is to modify the L-C ratio of the an-
tenna coil, measuring with an Antennascope
and GDO to get into the right region. Once
there, fire up the transmitter at low power
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and continue adjusting until you have a min-
imum of fed-through power from the transmit-
ter showing up in the receiver.

Only perfectionists need worry about the
transmitter input impedance, since its only
effect would be a very slight reduction of re-
ceived signal—probably not enough to be
noticed even on a marginal signal. Best way ot
modifying this would probably be to prune
the line from transmitter to Magic Tee, which
would change the effective impedance seen
by the Tee even though i twould have little ac-
tual effect on SWR.

So there vou have it—a T-R switch offering
theoretically total isolation at any one fre-
quency, introducing no noise, and in addition
capable of being built at home for pennies.

Try it, and let us know how it works out.
. . . KBbJKX

A Look

at
Antenna Gain

Jim Kyle K5JKX

It's common belief among VHF/UHF mind-
ed hams that the parabolic reflector is the
ultimate in antenna design and that things such
as the ancient collineararray are virtually
obsolete.

So maybe it’s time to do a little comparative
checking into the relative gains of different
types of antennas, and see just why some have
better reputations than others.

The accompanying chart shows a compari-
son of db gain figures and effective aperture
areas for several of the more popular types of
antennas, as well as some unpopular types and
one which is impossible. It leads to some in-
teresting conclusions.

For instance, we note that for the same
physical size, the old-fashioned collinear leads
the league when it comes to gain, with the
corner reflector running a very close second.
So why is the collinear losing ground, and the
corner reflector almost ignored?

A large part of the answer lies in the fact
that the figures shown here are the maximums
which can be achieved, and many of the more
popular versions of these antennas fail to meet

this level of performance.
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In addition, a collinear of any appreciable
size almost always runs into feed-line and
phasing problems which limit its attainable
gain to something in the neighberhood of 20
db.

The corner reflector’s wide horizontal angle
has helped keep it in the little-used stack—
although K2TKN has employed this cnaracter-
istic to good advantage in a beacon-antenna
design.

The biggest reason parabolic dishes have
become so popular, however, is their inde-
pendence of frequency. An 8-foot dish, for
example, is equally adaptable to operation at
100 me or 10,000 me. The difference is that
it will have only 6 db gain and something like
an 80-degree beamwidth at 100 mec, while at
10,000 mc the gain has climbed to 46 db and
the beam has narrowed down to about 4/5 of
a degree wide—just wide enough to hit the
moon!

None of the other antenna designs listed in
the chart, except the horn, have this charac-
teristic. And the horn is not particularly ame-
nable to changes of orientation, so necesary in
ham work.

Note that for those antennas in which size is
not fixed precisely by the frequency of opera-
tion, two standard sizes have been employed
in preparing the chart. This is to give you some
idea of the way in which gain varies with
physical size, and also shows you approximate-

ly how much space would be required for any
of the designs. In the chart, the symbol A
represents actual physical surface area, L
represents total height, and N represents the
number of elements employed in the array.
Out of respect for the printer, wavelength is
represented by W rather than the more usual
Creek lambda!

.. . K3JKX

Table |. Comparison of Antenna Gains
and Apertures

Type of Antenna db Gain Aperture
Isotropic point
source 0 0.07956W*=
Small loop or halo  1.761 0.1193w=
Half-wave dipole  2.148 0.1305W:2
Stacked haloes 10log(2L/W) LW/6.28
4, V> wave apart  4.77 0.2387W:=
Parabolic reflector
| wavelength dia. 6.74 to 7.7 0.5A to 0.6A
2 wavelength dia. 13.0to 13.7
Optimum horn
| wavelength
square 10 0.81A
2 wavelengths
square 16
Corner reflector
| wavelength
square 10 0.71A
2 wave, 60°
angle 13 0.5A
Broadside array (collinear)
| wavelength
square 11 (max) A (max)
2 wavelength
square 17 (max)

Moditication of the

Saturn 6

Ralph Bradford KS5SLPE
Ernest Williams WS5CWS

The authors acquired a pair of Saturn 6
halo antennas with the idea of using them in
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club and Mars nets. They were tuned to the de-
sired frequency and the Q section prepared as
recommended by the manufacturer. Results
were very poor. In good weather a high swr
was obtained and during rainy weather the swr
was even higher. Experimentation followed
resulting in a modification employing a Gamma
match. Bud Minibox 5”7 1 2-%" w 2-%” h was
used as an enclosure for the variable condenser
and coax connector. A 1-%” hole and a
%" hole were cut in the bottom of the U-
shaped part of the box. A piece of 1/16” poly-
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DRIVEN
ELEMENT

INSULATION
MAST

ORIGINAL ARRANGEMENT

MINIBOX

VARIABLE
CONDENSER

POLYSTYRENE
INSULATION

3/8" ALUMINUM TUBING
GAMMA ARM

SHORTING STRAP -LOWER RING
TQ GAMMA ARM -APPROXIMATELY
I5" FROM CONDENSER

AS MODIFIED
1/ 7r

styrene was attached to the box over the 1-%
hole using 4-40 volts and epoxy resin. A small
50 mmfd variable condenser was mounted in
the center of the polystyrene. The coax con-
nector mounted in the %" hole. Two holes were
drilled in the side of the same unit and con-
nected across the two bolts holding the lower
ring sections to the insulation material. The
center bolt holding the insulation material to
the mast must be grounded to the minibox.
The coax connector is connected to one side
of the condenser inside the minibox. A %”
diameter piece of aluminum tubing is connect-
ed to the condenser on the outside of the
minibox. This tubing is extended to a position
under the lower ring of the halo and then bent
to follow the curvature of the halo. It is 15”
long and is spaced %” below the lower ring of
the halo. Closer spacing of the tubing will re-
quire a different length of tubing. Do not allow
this tubing to touch the minibox or mast. Using
this modification, the authors have obtained a
1:1 swr and in rainy weather a 1.5:1 ratio.

| Famous G4ZU Minibeams Now Popularly Priced
The World Famous Minibeam 10-15-20 meters through mass

purchases now available 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 ... : .224.95

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 i e . Y
Write for details

GAIN, Inc., Dept. 73-8, 1209 West 74th, Chicago 36, 11l

AUGUST 1963

KILOWATT MOBILE
(or fixed)

LA- SOOM LINEAR AMPLIFIER

* 1000 WATTS PEP POWER
* SINGLE KNOB TUNING
* BUILT IN ANTENNA SWITCHING
* 6 TUBES IN GROUNDED GRID
* LOW TUBE REPLACEMENT COST
* CHROME PLATED CABINET 3”X12“X15"
* REQUIRES 900 to 1200 VDC AT
500 MA AVERAGE — 1 AMP PEAK
* AIRCRAFT TYPE METER ILLUMINATION

PRICE $189.95

Amateur Net

Available NOW

Thru Your Distributor
Power Supplies For LA-500M

Model PS-1000 115 V.A.C. For Fixed
Station $119.95

Model PS-1000B 12 V.D.C. For
Mobile Station $179.95

B> & o ELECTRONICS, INC

424 COLUMBIA STREET = LAFAYETTE, INDIANA

6 METER CONVERTER

WITH NUVISTOR PRE-AMP

Unbeatable performance at an unbeatable price. Only
$10.00 ppd.! Complete with 6U8BA, 6CW4 tubes and
choice of 36 mc. crystal for 14-18 mc. output or
49.4 mc. crystal for broadcast band output. Fully as-
sembled, tested and guaranteed. Sensitivity .1 micro-
volt. Noise figure 2.5 db.

Mail your order today.

VANGUARD ELECTRONIC LABS Dept. H-8
190-49-99th Ave. Hollis 23, N. Y.
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Utopia Break-in

George Thurston W4MLE
3407 Prock Drive
Tallahassee, Florida

Ask any CW operator what he’d most like
to have—all expense aside—and after he named
his favorite dream receiver and a full KW to
a stacked rotary 80-meter rhombic, he'd proba-
bly name complete break-in (QSK) as his
secret desire.

The advantages of a system which will let
yvou “hear through” your own sending to keep
track of what’s on the frequency are so obvious
they don’t need exposition. But for some rea-
son, a superstition has grown up that this is
next to impossible to achieve in practice.

Perhaps one reason it seems too difficult is
that there persists a popular illusion that QSK
is something you ought to be able to have for
10 minutes work and a couple of small resistors
or diodes.

It is simple. But it’s not all that simple, and
you might as well resign yourself to a circuit
using a couple of tubes or transistors, a power
supply, perhaps a relay or two and a handful
of small parts.

There are probably as many systems for
QSK as there are operators using them. And
one operator may regard as “complete” break-
in what another operator may regard as semi-
break-in.

For our purposes, we'll consider a complete-
break-in system as any lashup which will per-
mit a CW operator to go from transmit to re-
ceive and back again using only his key to do
it—and which will permit him to hear signals
in his receiver during brief pauses in his trans-
missions.

This includes even those systems which tend
to blast the ears off the operator through re-
ceiver overload, and those systems which tumn
off the receiver for whole characters and words
at a time, opening it up only during the longer
pauses between words or sentences.

2%

Actually, QSK demands of a station that it
be a closely coordinated unit, with receiver,
transmitter, monitor and antenna controls all
operated automatically and at high speed by
the key—and with no other controls or switches.
This is the sine qua non of QSK operation.

This requires that the transmitter oscillator
(or mixer if its a heterodyne rig) be keyed,
so that there’s no signal to block the receiv-
er during pauses in the transmission.

The receiver must be keyed, so it will be
“mute” during key-down, to avoid all kinds of
squawks, grunts, clicks, screams, screeches and
thumps which result from overloading it with
the transmitter signal.

It requires a means of monitoring the keying,
so that the operator can tell what he’s sending.

And it demands some means of protecting
the receiver from damage by the transmitter's
rf.

Receiver Protection

This is one of the simplest demands to meet.
Most receiver front ends are pretty rugged
these days and there are many ways of pro-
tecting them from rf damage.

One of the most common, and one of the
best, is the TR switch, which permits use of
the transmitting antenna for receiving. There
are a million circuits (more or less) for TR
switches, so we'll just mention the method here
and let it go at that.

A method used in the popular surplus Com-
mand Receivers is to put an NE-2 or NE-1
across the antenna terminals of the receiver.
Normally this has no effect on reception. But
when the rf peak voltage is high enough to fire
the tube, it appears as a dead short across the
antenna, “clamping” the voltages which appear
on the receiver antenna coil and first rf ampli-
fier grid. The ARC-5 receivers had a high im-
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pedence antenna connection. Most modern
commercial receivers use 52 or 72-ohm inputs
and rf voltages seldom get very high, even
with a powerful local transmitter. The danger
point is the secondary of the first rf transform-
er—at the grid of the rf amplifier. Good prac-
tice would be to install the neon lamp from
grid to ground of the rf amplifier tube. (Fig.
1 A & B)

Another method is to use a pair of diodes
(e.g. 1N34s) connected in parallel, back to
back, across the antenna terminals. These di-
odes have no effect on reception because even
their forward resistance is very high when
measured at a few millivolts. However, when
the transmitter goes on, rf potentials at the
receiver antenna terminals get up to at least
several volts—even on low impedence inputs.
At these voltages, the diodes’ forward resis-
tances are very low. They're connected in re-
verse polarity to each other, so they “clamp”
the rf input to very low voltages. (Fig. 1 C)

A very fast acting relay can be used to
remove the receiver input from the antenna

CONTROL g
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feedline and ground it. The relay handles no
rf power, so any very light duty, fast acting
relay, such as a keying relay, can be used.
(Fig. 1 D)

All of these methods (except the relay) are
potentially capable of producing TVI because
of the clipping of the rf signal, which occurs at
the limiting device. The usual anti-TVI meas-
ures should be effective.

Keying the Transmitter

Most modern transmitters interrupt the os-
cillator signal when the key is up. If yours
doesn’t do this, but keys a buffer or the final,
vou'll have to modify it so that the oscillator
can be keyed. This is a problem you’ll have to
solve yourself, perhaps by referring to other
articles on keying in the amateur magazines
and handbooks. A word of advice, however.
Grid-blocking keying methods are generally
more easily adaptable to QSK systems than
cathode or screen keyings.

On the subject of oscillator keying, it is
worthwhile to mention that other systems do
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exist for keeping your oscillator from inter-
fering with reception on the same frequency.
It is possible, but very careful shielding and
use of very low powered oscillators, to let
the VFO run continuously, and to key the fol-
lowing stages only. It is possible to make the
oscillator inaudible in the receiver but the care
and elaboration of mechanical detail is greater
than most hams like to try. Heterodyne ex-
citers, of course, may be keyed in the mixer,
since both the oscillators are off the operating
frequency and may be left running at all times.
And frequency shift keying has been used by a
few hardy experimenters with varyving degrees
of success. In this system, the oscillator is left
running, but keying inserts inductance or ca-
pacitance which shifts the frequency to the de-
sired operating frequency. When key goes up,
the VFO swoops back to its resting frequency.
This system, of course, also requires that fol-
lowing stages be keyed, and that time sequence
keying be used to eliminate the chirp. I don’t
recommend the system (nor recommend
against it). I mention it in the interest of
completeness.

Monitoring

Two methods of monitoring are in common
use in QSK stations.

One uses the receiver (or a separate re-
ceiver) to listen to the transmitted signal.
This requires that the monitor be tuned to the
operating frequency.

While a receiver makes a perfectly satis-
factory monitor—and superior in some respects
to other monitors—it requires constant retun-
ing if you QSY much. It’'s almost helpless un-
less you constantly work directly on your own
frequency, and when working DX this is often
not desirable. A separate receiver, of course,
permits working off your own frequency. But
have you ever tried working a contest like
FD or SS while tuning two receivers, plus your
VFO, logging and hunting new territory at
the same time?

IF AMPL

FIiG. 3
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The alternative is the use of a sidetone
generator (audio oscillator) whose output is
either fed directly to a speaker or injected into
the receiver audio amplifier so that it comes
out where the rest of the audio comes out.
(Fig. 2)

The sidetone is keyed along with the trans-
mitter by some means, such as an extra pair
of contacts on the keying relay, a separate re-
lay controlled by the keying relay, or block-
ing grid bias controlled by the transmitter key-
ing. Some sidetone oscillators use transistors
which derive their power from rectified rf
picked up from the final. .

Muting the Receiver

This is the aspect of QSK operation which
has baffled so many operators who attempt
break-in operation.

Owners of Collins 75A and S-line receivers,
Drake 2-Bs and some others with good CW
AGC circuits have this problem practically
licked. They just let the AGC handle the re-
ceiver quieting and let it go at that. It works
OK, if you use a sidetone when working off
your own frequency.

Another common (though not painless)
method often used is the “let "er grunt” meth-
od in which the receiver is simply run at
normal gain and the rf overload is relied on to
do its own muting. This works with some re-
ceivers which overload nicely. (I once used a
Hammarlund HQ-110-C which did fine this
way.) Of course, both this method and AGC
method provide their own monitor signals. The
disadvantage, of course, is the same for both—
yvou have to listen on your own frequency.
Some receivers don’t take kindly to this treat-
ment and the resulting screams from the loud
speaker can be heard all over the block—until
drowned by screams from outraged neighbors.
Hammarlund crystal filter receivers old and
new usually fall into this category, and so do
many other makes and models.

A third (and somewhat more sophisticated)
means of receiver muting sharply reduces the
rf and if gain of the receiver each time the
key goes down. This is really a manual vari-
ation of the AVC method, but it must be ac-
complished externally by some device, such
as switching diodes, or transistor or relay.
There are a number of means of keying a re-
ceiver's rf gain (or “sensitivity”) so let’s look
at a few circuits and methods.

AVYC Blocking

On many receivers it is possible to lift the
AVC bus from its ground return and inject a
blocking bias voltage whenever the transmitter
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is keyed. This, often, can be adjusted so as
to reduce the sensitivity to any desired degree,
from a slight reduction to complete cut-off.
(Fig. 3)

On some receivers, it is difficult or impos-
sible to isolate the AVC bus in this way. In
others, recovery time after the blocking bias
is removed, may be too long for practical
break-in.

RF Gain Keying

Many receivers use a pot on the cathode
circuit of the rf and if amplifier tubes to vary
the bias—and hence the gain—of the stages.
With these receivers, a relay may be used to
insert a high value of resistance in the cathodes
when the key is down, thus reducing receiver
sensitivity. (Fig. 4) This method has a ten-
dency to be quite noisy, since it may respond
loudly to the first few cycles and the last few
cycles of the keyed characters from the trans-
mitter. Some effort with timing circuits, how-
ever, will usually remove these clicks. Timing
circuits won’t, however, remove clicks gener-
ated within the receiver by the keying of its
if amplifier strip.

As with other if muting methods discussed
so far, it is necessary to listen on your own
frequency unless other monitor methods are

used.

12AXT
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With all methods of rf/if sensitivity keying,
any eclicks, thumps or spurious responses gen-
erated in the receiver by the keying will be
amplified by following receiver stages and a
very small click at the origin can assume ear-
splitting proportions before it emerges from
the phones or speaker.

T-R Switch

The TR switch was mentioned earlier as a
means of antenna protection. It can also be a
good receiver muting device provided the re-
ceiver is excellently shielded against pick-up of
stray rf through anything but its antenna ter-
minals.

To test this, disconnect the antenna from
the raceiver, replace it with a small composi-
tion resistor of the proper value (usually 50
to 75 ohms) and shield the resistor itself from
rf by enclosing it in a small metal box or can.

Tum on your transmitter, tune in vour sig-
nal and hold the key down (with antenna on
the final and the rig tuned to a clear fre-
quency or on top of a foreign broadcast or
commercial station in an amateur band). (The
chances are good that any output is going to
QRM somebody. Why should that somebody
be a ham when there are so many other handy
signals around?)

If you can hear your transmitted signal only
faintly (S-5 or less) chances are that you can
use T-R switch receiver muting. If it is more
than about S-5, either plan another kind of
muting or prepare to do some fancy modifying,
shielding and by-passing of your receiver to
get ride of stray pick-up. (This could be worth-
while in itself, especially if you use a beam.
Stray pick-up can play hob with your front-
to-back ratio.)

6AQS
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AUDIO SYSTEM
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If you plan to use TR switch muting, the
best way is to grid-block key the tube(s) in
the TR switch with a high negative voltage
(150v or so). Naturally, this also takes care
of receiver front end protection.

Audio Muting

It is quite possible, of course, to mute the
audio portion of the receiver, thereby largely
eliminating the problems of click and varying
rf sensitivity of the receiver on various bands
and with various antennas.

Audio muting, naturally, means that you
can’t listen to your own signal in the receiver.
So you must provide a monitor signal from
a sidetone generator. This can be injected into
the audio amplifier at a point following the
muting cut-off, or it can simply be fed to a
separ: » 1 e -

which will permit you to hear the band at all
times when the key is up.

(3) Some means of keying the receiver off
when the transmitter is keyed on.

(4) Some means of monitoring your own
sending.

There is a wide variety of choice in ways to
accomplish each step. The over-all system must
operate as a system and not as a meliange of
separate and disjointed units.

The results are worth every bit of effort it
takes to accomplish QSK. And the ability to
work full break-in with no effort is a very
large factor in enjoyment of all types of oper-
ating—rag chewing, DX, traffic and contests.

But a warning—once you get used to QSK,
you never want to go back to cruder systems.
You feel absolutely “blind” if yvou can’t hear




A Practical
Vee Beam
Design

Carlos Robertson KIMRK
39 Gleason St,
Framingham, Mass.

How would you like to put a kilowatt on
20 meters? “Great,” you say, “but too expen-
sive.” Not necessarily. The following article
will describe how to do just that. The amount
of input power you will need to get an effec-
tive radiated power of 1000 watts will depend
on several factors including the space avail-
able for an antenna.

Described is a Vee antenna that will:

1. Operate on all bands from 80 meters
up,

2. provide gain compared to a half wave
dipole even on 80 meters,

3. be easy to feed and load on all bands,

4. be simple to construct and get on the
air,

5. be very inexpensive,

fd |
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6. provide for switching the direction of
the beam without resorting to rotators,
7. occupy no more space than an 80 meter
half wave dipole.
If this kind of antenna is what you have been
looking for, read on.

Depending on what you have available in
the way of natural supports (trees, buildings,
etc.) the materials for this antenna will cost
less than $10.00. If you have to erect one or
more supports the cost will, of course, increase.
Even if you have to construct your Vee from
scratch, the cost will be appreciably less than
an equivalent store-bought beam, and you will
have an all-band antenna in the bargain.

Just to convince you of the capabilities of
the Vee antenna let me briefly tell you of the
incident that sold me. Not too long ago I had
occasion to spend about six weeks in sunny
Southern California. Naturally the rig went
along. All sorts of antennas were tried, with
varying degrees of success (mostly poor). Fi-
nally, it was decided to try the little known
Vee. One thousand feet of No. 26 enameled
wire, one hundred feet of 300 ohm twin lead, a
ball of twine, a couple of fish sinkers and a
baseball pitcher completed the list of materials.
Of course, the pitcher was only used to accur-
ately throw the fish-sinkers over a tree limb.
The sinkers were left attached so that they act-
ed as automatic tension adjustment. The actual
job of getting the wires up in the air was much
more simple than trying to describe it.

At any rate, the following day a phone con-
tact was made on 15 meters with a W2 in
upper New York State. He gave me a signal
report of Q5-S9. My rig was running about 100
watts inupt. We had a nice chat of 15 to 20
minutes with absolutely no signal difficulties on
either end. Immediately upon signing the W2
was called by a K6 located about three miles
from my QTH. The K6 said he was running
the proverbial California kilowatt into a cur-
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Power Gain of Single Long Wire
for Various Lengths

Fig. 2

rently popular tri-band beam (of the $200
class) with an advertised gain of about 8 db.
Well, vou've probably guessed the result. The
K6 received the identical signal report that
I did—Q5-S9. If we can assume identical effi-
ciency in the two finals you can see that my
Vee was giving me an 18 db gain. This is
equivalent the 10 db difference in iput power
plus the 8 db gain the tri-band beam should
have. This 18 db is the theoretical maximum
gain figure for the Vee with 10 wavelength
legs, which is exactly what my Vee was. That is
not bad performance from a $4.00 antennal
(The pitcher was free.)

Before you decide to rush out to the local
hardware store for a handful of fish sinkers, it
would be well to take stock of the amount of
real estate under your control. A ten wave-
length Vee for 15 meters is approximately
450" long by 250" wide at the widest point.
That is a considerable chunk of real estate and
not every one will have two and one halt
acres for antenna farming. On the other hand,
most everyone (except apartment dwellers)
will have room for an 80 meter dipole. The
last part of this article will describe in detail
the construction of a Vee antenna that will fit
into the space normally required for an 80
meter dipole.

Although the intent of this article is to in-
spire you to build and enjoy the described Vee
antenna, it is not recommended that you skip
the following few paragraphs. These para-
garphs deal with the theory of how a Vee
works as it does and also list some alternate
ways of squeezing the last db from the system.

Antenna Length Power Gain

(wavelengths)

NO O HN—
V1B W N — —

|
I

Single Long Wires

A single long wire antena will exhibit
“gain” compared to a half wave dipole. This
is illustrated in Fig. 1. Note that the pat-
tern in the plane of the one wavelength anten-
na is not concentrated broadside as in the case
of a half wave dipole. Instead, the lobes of
maximum radiation are at an angle of 54 de-
grees to the axis of the wire. Each of these
lobes contain a greater concentration of energy
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than the lobes of the half wave dipole. Hence,
the full wavelength antenna exhibits “gain”
as compared to the dipole. The radiation pat-
tern of a two wavelength antenna is shown in
Fig. 1b. Notice that as in Fig. la the lobes
of maximum radiation are not at 90 degree
angles to the antenna axis. In fact, the lobes
are much closer to the wire axis than in the one
wavelength example. You can see then, that as
the wire is made longer, the axes of the lobes
of maximum radiation lie closer to the axis of
the antenna itself. The power gain and the
angle of maximum radiation for various lengths
of single long wire antennas is listed in Fig. 2.

The Vee Antenna

A Vee antenna is a bi-directional antenna
consisting of two horizontal wires arranged to
form a V. In its unterminated configuration it
is bi-directional; however, by terminating each
leg in a non-inductive resistance of the proper
value, one lobe can be eliminated for all prac-
tical purposes and the antenna will then radiate
in only one general direction.

The process by which a Vee antenna pro-
vides gain is similar to that of a single long
wire. The Vee will always provide more than
two times the power gain of an equivalent
length single wire. This is due to the interac-
tion of the fields of each wire of the Vee upon
the other wire, The method by which the Vee
forms a bi-directional radiation pattern is illus-
trated in Fig. 3. The lobes produced by each
leg of the Vee are designated as follows: on
wire AA’, the lobes are numbered 1, 2, 3 and
4; on wire BB’, the lobes are numbered 5, 6, 7
and 8. When the proper angle @, called the
apex angle, is chosen, lobes 1 and 4 have the

FEEDLINE

FIGURE 3
Lobe Patterns of a Vee Antenna
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FIGURE 4

same direction and combine with lobes 6 and |

7. This combination forms two stronger lobes
that lie along a line bisecting the enclosed
angle ¢. Lobes 2, 3, 5 and 8 are largely can-
celled since they are equal in amplitude,
but opposite. There will be a certain amount
of radiation broadside to the antenna due to
minor lobes, but because of partial cancella-
tion, these minor lobes will not be effective
for long range communications. They are quite
helpful however in short haul and local activ-
ity. The resultant radiation pattern for the Vee
antenna is illustrated in Fig. 4.

As with other long wire type antennas the
greater the leglength the greater will be the
overall gain and directivity of the Vee antenna
As mentioned previously the gain of the Vee is
somewhat more than two times the gain of a
single long wire of the same length due to the
lobe combination and the interaction effects.
The theoretical gain of the Vee for various leg-
lengths is listed in Fig. 5. The actual length
according to the published formula for deter-
mining wavelength is not at all critical within
reasonable limits. The longer the leglength
the less critical the actual length will become.
If you use a length that is within 5% on a leg-

length of three wave lengths or more, there |

Antenna Leglength Power Gain

| 3.0
2 4.5
3 6.0
4 1.0
6 9.0
8 10.5
10 17.8
12 24.6

Power Gain of Vee Antenna
For Various Leglengths

Fig. 5
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will be no noticeable difference. Although the
general broad statement that “the longer the
length the better” is valid, there is a point of
diminishing return. Practically speaking, leg-
lengths of more than 15 to 20 wavelengths
will not provide a significant increase in gain.
This is because of losses incurred in the longer
lengths. Eventually a length will be reached
where the losses will cancel any gain, result-
ing in nothing more than wasted wire. Al-
though the author has not done any conclusive
work in the VHF-UHF regions, it is possible
that by counteracting certain types of losses,
greater leglengths than mentioned above
can be used . This will have to wait for the
future.

Apex Angle and Vertical
Radiation Angle

The optimum apex angle for the Vee is
usually chosen as twice the angle between the
lobes of maximum radiation and the wire axis.
In practice a slightly smaller apex angle is used
when the leglength is less than about three
wavelengths. When the Vee is to be operated
over a wide range of frequencies, the apex
angle to be used is found by averaging the op-
timum angles for the frequencies involved.
Reasonably good results are obtained if the
optimum apex angles for the highest and low-
est frequencies to be used are averaged. The
optimum apex angle for various leglengths is
shown in Fig. 6.

The Vee does not radiate the major portion
of its energy along the surface of the earth.
The maximum angle of vertical radiation de-
pends on the length of the legs and the anten-
na height above the earth. Generally, as the
height is increased or the leglength increased,
the vertical angle of radiation becomes less.
The effective vertical angle of radiation can be
changed to practically any angle desired by
tilting the antenna properly. For example, if
you want a lower angle of vertical radiation
than obtainable with your particular height
and leglength combination, simply increase
the height of the apex until the desired angle

Antenna Vertical
Leglength Optimum Apex Radiation
(wavelengths) Angle (degs) Angle (degs)
I 90 31
2 70 27
3 58 23
E 50 20
6 40 16
8 35 14
10 33 13
12 30 12

Optimum Apex and Vertical Radiation
Angles for Vee Antenna

Fig. 6
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Radiation Pattern of Unterminated
Vee Antenna

Band Gain Vert. Rad. @)
SOM 1 db 40 deg
40M 3 db 31 deg
20M 5 db 27 deg
15M 6 db 23 deg
10M 8 db 20 deg
6M 11 db 19 deg

is obtained. This trick is more useful with the
shorter leglengths since the apex height for
a 10 wavelength Vee would have to be in-
creased appreciably to make much of a change
in the vertical radiation angle. However, this
is not too troublesome since a 10 wavelength
Vee will give you a vertical angle of approx-
imately 13 degrees with the antenna horizon-
tal. This angle is admittedly somewhat greater
than optimum for one-hop DX, but usually
will be more than adequate. The approximate
angle of vertical radiation for various leg-
lengths is also listed in Fig. 6. These angles
are valid for an antenna height of one-half
wavelength.

Feeding the Vee Antenna

It is necessary to feed the two legs of the
Vee antenna 180 degrees out of phase in order
to set up the lobes as illustrated in Fig. 3.
Balanced feedline should be used and if a
wide frequency range is to be covered provi-
sion should be made to tune the feeders to the
frequency in use.

Probably the simplest method of feeding the
Vee is a 600 ohm resonant line which is at-
tached to the apex of the Vee. If a non-reson-
ant line must be used, a quarter wave match-
ing stub is required. The Vee can also be fed
at any point along either leg that is an odd
number of quarter wavelengths from the open
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end of the antenna. In this case a quarter wave
stub must be connected to the apex and a "Q”

. DOW RADIO

bar matching section should be used at the
feedpoint. It's obvious that frequency cover- i %ohamoi
age will be limited in these cases. 1759 E. Colorado Blvd ---PASADENA---Mu 1-6683
o - 222 West Main St, ----SANTA MARIA----WA 2-1765
Radiation Pattern and 5857 Hollister Ave, WO 7-3401
In its unterminated configuration the Vee is | | — s
bi-directional. It can be made uni-directional GENERALIZE YOURSELF!
by properly terminating the free end of each
leg in a non-inductive resistance. The actual LEARN RADIO CODE

The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn
Based on medern psychelogical

techniques — This eceurse will
take you beyond 18 w.p.m. in

LESS THAN 15 THE TIME

value of the resistance will depend on too
many variables to state an exact value here.
Each individual installation will require a
slightly different value somewhere between
400 and 800 ohms. Theoretically the value |
15_60010}11115, but due to grmmd conductivity, iaTlibie aleh o Mashuti tais
wire size, apex angle, height, frequency, and Ses Yoir Deiler Now!

several other factors, it will change. The exact Album Contains Three 127 LP’s 2% Hr. Instruction

value required for your installation can be l -
found by the trial and error method. Use the Life Story of

value that produces the lowest SWR for the Nikola Tesla
frequencies involved. The resistance finally
chosen should be capable of dissipating at
least one third of the mput power. A good |
ground consisting of 6-8 feet of one-quarter
inch copper rod driven into the ground directly A
under the terminating resistors is very impor- EPSILON RECORDS Wer Sy ALt
tant. There are several other methods of mak- '
ing the Vee uni-directional, but limited fre-

[%}}iﬁe“ﬂift'Cmit?ra'%eﬂand inf{:tlieas;ed fﬂt?structif}? 1;:] | HARMON iIC / TVI
adithculties limit the usetulness of these meth- vw _ PROBLE MS?Q?

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

L

ods.
Practical Design for an
All-Band Vee Beam
Now let’s consider a practical design for an
all-band Vee Beam. The first order of business

should be a listing of the characteristics the g 6 METERS

antena will have. The following are considered TUNABLE LOW-PASS MAVERICK
T : : - The only low-pass filter designed expressly for 6 meters.
to be minimum requirements: With 9 individually shielded sections and 5 stages tun-
1. It must be an all-band antenna. able forming a composit filter of unequaled performance.
9 : swwhibit as h ain  as 1 DB loss. Handles 400 watts PI. 35 DB rejection. Size
s 511})111(1 exhibit as much g Bt Dot et g S
practicable MAVERICK Il WITH POWER MON
=¥ MAVER WITH POWER MONITOR
3. It should be easy to feed and load on e T I o ek bl calls
all bands. brated in watts output. Indicator Size 4" by 4" by 44"
: ; : S Slant Face., Reads 0-50, 0-400 watts.
Vv , n-
4. Tt should be relatively easy to co v AT S T
struct. . 9 METERS
5. It should be as small as pnsmble,_ con- SAND-PASS NODEL BP-143
sistent with good gain characteristics. A narrow band-pass filter with 6 mc pass band and 146
. : -8 mc center frequency. 1 DB insertion loss. 35 DB atten-
6. It should be as MEIPENSIVE a5 pTHCtI uation of harmonics. Handles up to 185 watts PI.
cable. Size 4" by 2'%" by 24" AMATEUR NET $11.85
An additional feature, Hlth{}ugh not {*qullrEd! Write for complete brochures, See your local dealer.
is the capability to switch the beam directions, Manufacturers of the finest UHF TV Converter
or, II':IFH‘E Pmperl?ﬁ, to attem'late mgnals from DEPOT SQUARE &
one direction. This feature will allow the QRM DIVISION STREET
reduction so often wished for in working DX, NSTRUMENTS INC SOMERVILLE, N.]J.
. ) : , TEL: 722-6311
Once the features of our antenna are de g ADEL Srae ons

fined, we need to make several arbitrary de-
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cisions. If DX is the major activity we will
want to erect the Vee pointing the open end
toward the DX areas. This will allow the beam
to be switched to attenuate signals from direc-
tions opposite to the desired DX signals. This
is true because the beam direction in the ter-
minated configuration is toward the terminated
ends. If, on the other hand, vou are not partic-
ularly interested in DX, point the open end
in the opposite direction. This way, if you
should ever want to work DX, you need only
to remove the terminating resistors and go to it.
Remember, the unterminated Vee is bi-direc-
tional. Most hams (except apartment dwellers)
will have the room required for an 80 meter
dipole; therefore, this design is based on a leg-
length that will fit into that space. As mention-
ed before, the half wavelength Vee theoretical-
lv is no better than a half wave dipole. In
practice you will find that you will get better
reports on 80 with a half wave Vee than with
a halt wave dipole. This is due to the partial
combination of the major lobes even at this
short leglength.

The pertinent dimensions and layvout of the
Vee are illustrated in Fig. 7. Before anyone

notices, let me hasten to say that the apex
angle indicated is not the same as the one that
will result by averaging the highest and lowest
frequencies. The angle indicated was chosen
by the author to favor the 40 and 20 meter
bands. If you have a different preference, by
all means choose the apex angle that favors
that band. To be sure, the other bands will not
be optimum, but no all-band design will give
perfect results on all bands.

The length indicated is calculated for 3.5
mc as the lowest frequency and, as stated, is
not overly ecritical. The relays for switching
the terminating resistors in and out are not re-
quired unless you want the luxury of beam
switching from the operating position. If you
do include them, be sure to adequately protect
them from the elements and choose a relay that
can handle at least 50% of the input power.

This is not an exhaustive treatise on Vee
antennas. Unfortunately, space does not per-
mit going into all the details of Vee design.
Suffice to say that the author has a first-hand
working knowledge of the Vee and as long as
the real estate is large enough, there will never
be a different kind at this QTH.

Coax Cable Losses

Most every serious or would-be serious
VHFer knows by now that loss in the coax
feedline to the antenna is one of the most
insidious causes of poor station performance.
But not so well-known are the maximum
lengths of various kinds of cable usable to stay
within specified loss figures on each of the
VHF bands.

The accompanying chart shows the lengths,
in feet, of the three most popular types of
coax which produce the specified loss figures
on the various VHF bands. For instance, on
144 lc the chart tells yvou that you will get
1 db of loss every 40 feet with the lowest-
loss cable listed, which is RG-11. You get near-
ly 20 percent greater loss with RG-8, which
gives 1 db of loss every feet.

Not listed are the newer “polyfoam” type
of cables, since accurate loss information on
them is slow in becoming available for calcula-
tions. One manufacturer has advertised his as
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having 35 percent less loss than RG-8; a bit
of figuring shows that this probably means the
losses are 65 percent as great, so you should
be safe in using 1% times as long a run of this
cable as the listing shows for RG-8 on any
given band.

.. . K5JKX

Table I—Lengths of Coax for Specified
Cable Losses (in feet)

FREQUENCY TYPE LOSS

In Mc ofcable 1db 2db 3db 4db 5db
50 RG-11 80 160 240 320 400
50 RG-8 67 133 200 267 333
144 RG-11 40 80 120 160 200
50 RG-58 33 67 100 133 167
144 RG-8 33 67 100 133 167
220) RG-11 31 62 93 124 155
220 RG-8 27 54 81 108 135
432 RG-11 21 42 63 84 105
144 RG-58 18 36 54 72 90
432 RG-8 17 34 51 68 85
220 RG-58 13 27 40 54 67
432 RG-58 O 18 27 36 45
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wilaminct, - You Goofed!

left to sell if you had really looked

-"; over our last bulletin and our FULL PAGE s
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OH — TRUE ENOUGH we sold lots and lots of those rock bottom
values to the sharp bargain hunters. Luckily tho for vou there are

go some left over. Don't run your luck too far however; be
G fast action today to get in on those “CGOODIES" hefu:; 'the;ts.:et:ﬁegi:ﬁ
aa
OUR COMPETITORS say we are NUTS! Actually they be ri
L Anyvhow we want to see our shelves ha Aeipt A e right.
1 better way than to give tﬂmgstl the stru‘}lu:f:a#am o B
FINALLY because of these stupid prices we are asking for cash and
no trade. All units are fully reconditioned and
demonstrator and new closeaut}:; are a?s-u c?n the list. RORER R o0 (e
i Y
Stan Burghardt WOBJV
R e e
Special Cash Price Special Cash i i i
Central Electronics Globe AT-3 | F;I:: Hammarlulsi':luml AR Jones zﬁasl::i?::mcaﬁ: H'EE
ceﬁgpall Sastiaat $199.00 gonset G-66 & 677 HQ-110 159.00 Knight VFO 25.00

204 * 119.00 Mobile Pkg. 199.00 Hammarlund Mon-Key Keyer 19.00
Cantval Elbttronics : Gonset GSB-101 199.00 HQ-100C & cal. 125.00 Morrow MBS

MM1 49.00 Globe 755A VFO 29.00 Hammariund Muslem::ffin & o
Central Electronics Hallicrafters HT-37  375.00 HQ-129X & speaker 115.00 el 135.00

ar-1 5.00 Hallicrafters HT-41 23500 Hammarlund S-100 National NC-300 199.00
Central Electronics Hallicrafters SX-99  84.00 speaker 9.00 pNational NC-300 149.00

Deluxe VFO 29.00  Hallicrafters SX-99 Heath Mohawk NC-400X 395.00
E:”::: ;gf;‘ 353'33 & speaker 89.00 & speaker 199.00  National SW-54 25.00
Colline 312.84 12000 Hallicrafters SX-71  109.00  Heath DX-20 National NC-300TS
Colline 325.1 439,00 Hallicrafters S-53A 49.00 Transmitter 39.00 speaker 10.00
Collins 312-B2 6900  Hallicrafters S-40 49.00 Heath DX40 Xmtr.  45.00 National NC400X

: : Heath Cheyenne Receiver 395.00
Collins 270G3 10.00 Hallicrafters R-46B Xmt P&H LA-400C lincar
Collins 27061 8.00 speaker 10.00 mtr. 69.00 r
James C-1050 supply 15.00 amplifier 169.00
Collins 32S-1 Hallicrafters R-42 PPY 19 RME 4350A &

Transmitter 419.00 speaker 10.00 Johnson Invader X 5
Orake @ Mul/Spkr  19.00 o jicrafters SX-101 ] gt 82900 stmtal s
Drake 1A Receiver 139,00 I Johnson Invader Regency ATC-1 33.00
Elmac PMR7 79.00 Mark IlIA 225.00 200 449.00 Swan SW-1Z0 169.00
Elmac AF-67 79.00 Harvey Wells TBSS0D Johnson Valiant 249.00 Swan 175w/DC
Elmac A-54H 39.00 with AC Supply  49.00  johnson Ranger 149.00 pwr supp 249.00
Elmac M-1470 29.00 Heath DX-40 lohnson 114-520 Tecraft TR-20-50
Elmac PSA500 15.00 Transmitter 39.00 Automatic Key 10.00 emtr xmitter 35.00
Globe 755A VFO 29.00 Hammarlund Johnson 250-20 Vibroplex orig. STD
Globe Scout Deluxe $79.00 HQ-110C 165.00 1/p filter 10.00 & case 19.00

SPECIAL CLOSEOUT BRAND NEW EQUIPMENT
Special Special

Item Regular Net Cash Price Item Regular Net Cash Price
Bud CR17416 Cabinet 16.20 10.00 Multi-Elmac M1070 Kit 49.95 29.00
Collins 7551 Receiver 520.00 399.00 National NC270 Receiver 279.95 199.00
Gonset GR211 Receiver 76.98 49.00 Swan SW120 Transceiver 275.00 189.00
Gonset GR212 Receiver 112.86 79.00 Swan SW140 Transceiver 275.00 189.00
Gonset 3273 Deluxe phone patch 49.95 35.00 Topaz C10XL 800V Supply
Johnson Invader 200 619.00 499.00 (Collins or Swan) 119.00 84.00

SPECIALS ON DEMONSTRATORS ALL LIKE NEW
WITH GUARANTEE
Special Hallicrafters SX111 Receiver 279.95 199.00

Item Regular Net Cash Price Hallicrafters S119 Receiver 49.95 36.00
Clegg Zeus 695.00 565.00 Special
Clegg Intercept 473.00 385.00 Item Regular Net Cash Price
Clegg Thor w/ac 349.95 279.00 Hallicrafters S119 Receiver Kit 39.95 29.00
Clegg 99'er 159.95 129.00 Hallicrafters SX117 Receiver 389.00 295.00
Hallicrafters HA-6 Hallicrafters HT40 Transmitter 109.95 88.00

6 meter transverter 349.95 245.00 Hallicrafters SX-140K Receiver Kit 114.95 79.00
Hallicrafters S-108 Receiver 139.95 109.00 Hammariund HX50 Transmitter 449.50 349.00

PHONE
BOX 37A, WATERTOWN, SOUTH DAKOTA 886
5749
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The ON5 and PA9
Operation

How it All Began

Ever since my wartime experience of Mobile
operation in the Army, I have always been in-
terested in Mobile operation. Thus, when early
in 1962 1 heard ON4PL Mobile on 80-metres,
I naturally wanted to contact him and we had
a pleasant QSO.

In May of that year I had to go to Belgium
on a business trip, and so I decided to spend
the weekend visiting ON4PL—Leon Peters.
I had a very, very pleasant reception from him
and his family who entertained me with a
magnificent dinner well into the night after
showing me all round the district, particularly
the Barrage of Eupen where he had been
operating Mobile when I worked him.

During the course of the evening we natur-
ally discussed Mobile operation and he asked
me what I though of the idea of organising
a Mobile Rally at Verviers. He pointed out that
Verviers was only a few miles from the Ger-
man frontier and also trom the Dutch fron-
tier, so he felt that one could really organise
an International Mobile Rally—certainly it was
no distance for the Dutch stations to come, or
for the Germans.

“Did I think any British stations would come
to such a Rally?” I am afraid I replied emphat-
ically “No,” as, I pointed out, 1 thought it
very unlikely that we would be able to get a
license to operate in Belgium because we do
not grant reciprocal licensing facilities to other
countries. The Dutch and Germans would
probably be allowed to operate in Belgium,
but I could not see the fun for a lot of English
stations to come over merely to watch.

After a little pause, Leon replied—"But sup-
posing I could get vou licenses to operate, do
you think the British would come then?”
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Edgar Wagner 63BID
5, Ferncroft Avenue
London, N.W.3.

This changed the picture entirely and 1
enthusiastically replied—"In those circum-
stances I cetrainly think British stations would
come.”

And Here the Matter Rested

In the autumn of 1962, 1 got a letter from
Leon saying that he was pretty confident that
he could arrange for the British stations to be
permitted to operate on the day of the Rally.
[ am afraid that I replied that 1 doubted it
many British stations would go to the expense
and trouble of taking their cars across to Bel-
gium to operate for one day only. Naturally,
Leon thought I was being very greedy but,
nevertheless, with his typical indefatigable
spirit he plunged once more into the fray and
asked what would be the minimum period
which I thought would attract British partic-
ipants to the Rally. I suggested a week.

Towards the end of 1962, Leon again wrote
that he was now confident that he could get
us the licenses to operate in Belgium for about
a week, that the date of the Rally had been
fixed for the 28th April and that he anticipated
that he would get the licenses from the 26th
April until the 3rd May. This was highly satis-
factory. I wrote back enthusiastically welcom-
ing the idea, and said I would do my best to
encourage a British contingent to go to the
Rally.

At this stage 1 felt safe in telling the
R.S.G.B., the Amateur Radio Mobile Society,
ARRL and various magazines, with a view to
giving the matter some publicity.

Although no firm details were yet available
A.R.M.S. published the onnouncement in “Mo-
bile News” and said they would give further
details when they were available: other Jour-
nals also mentioned it.
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ON4PL co-operating closely with ON4VY,
President of U.B.A. and SWL Julian Coun-
haye, then put in some magnificent work and
the whole matter was finalised, so that appli-
cants from any country could get a Mobile
Belgian License for this period on application
being made to—ON4VY, Calls issued being in
the ONS series.

We are indeed indebted to the tremendous
work and energy which these gentlemen put in
to the operation.

I then did all I could to give the operation
the maximum publicity. I naturally informed
the R.S.G.B., through the Editor of their Mo-
bile Column: I informed the Short Wave
Magazine, and I wrote to the ARRL, CQ Mag-
azine and 73 Magazine.

At this stage no exact detailed information
was available but I wanted to get this first
International Mobile Rally as much publicity
as possible.

Later on I received copies of the full details
of the Rally from ON4PL in French. I had a
quick translation made and forwarded the
original French version with the translation to
the Mobile Column of R.S.G.B., A.R.M.S.,
Short Wave Magazine, CQ Magazine, 73
Magazine, the Irish Radio Transmitters So-
ciety, A.R.R.L. and as many other people as
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USED EQUIPMENT -
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* GONSET G-66 RCVR (8 in stock) ... . . .. ... $99
:EDHSET 12 volt thin packs . .. . . .. Cene STAL

GONSET 3 way pow. supply < $29.
* * * GONSET G-77A W/pow. sup. 6 left . . .. $139.

COLLINS 32V1 $149, 32V2 $199. B & W 5100 S$179.
DX100 $129. Vik “500" xmtr $475. GSB 101 $229.
INVADER “‘2000" $875. 20A w/vfo $159. HQ170C $249.
Many others In stock. Write & ask. Top Trade-ins!
Complete line of Antennas & Ham Parts.

Distrsbusor for Collins, Hammarlund, Jobnson,
Hallicrafters, Gonset, National, Drake, B & W.

Equipment above prepaid in Continental U. S.

MISSION HAM SUPPLIES

5472 Mission Blvd. Riverside, California
Phone (area code 714) OV 3-0523

———

TV CAMERA

Demris—FREE Llst #77]
DENSON ELECTRONICS CORP.

Rockville, Connecticut
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TIRED OF QRM?

GO TO 6 and 2 METERS with CLEGG!

We'll make it EASY ...because we want to become the
~ biggest CLEGG dealer in the entire country . . . therefore

WE’RE TRADING WILD!'!

$5 DOWN DELIVERS ANY CLEGG EQUIPMENT . . .
LOOK AT THESE LOW MONTHLY TERMS

1 Year | 2 Years
$34.50
23.33 | 11.M1

7.70
17.25

TERRY
WoDIA

We pay shipping charges when you order
Clegg equipment without a trade-in.

| Zeus 6 and 2 Meter Transmitter. ..$695.00 | $63.25

42.83

nterceptor 6 and 2 Meter Receiver. 473.00

14.11

31.62
Clegg Thor

Clegg '39er 6 Meter Transceiver.. 159.95

. Thor VI 6 Meter Transceiver. .. .. . 349.95
Available Soon—DC Supply for

CLEGG INTERCEPTOR Model 372 Low Pass Filter......

CLEGG THOR VI

See our reconditioned equipment listings in our big
special ad on page 57 of this magazine. . . .

EMPLOYMENT OPPORTUNITY

Either Chicago or Milwaukee. We need highly qualified
men to recondition ham gear. Must be tops and fully

experienced. Excellent opportunity. r - O ..
IMPORTANT!

-----1

Send all Mail Orders and
Inquiries To: Terry, W9DIA at ovr Milwaukee
store, ¢/o Department  (7)

Get Our Quote Today, No Obligation

Terry: 1 want to buy

. AMATEUR
ELECTRONIC
SUPPLY

MILWAUKEE 8, WIS.

| have to trade. ——

—{what’'s your deal?)
STAY ON THE AIR PLAN

Mot only will | give you a terrific trade-in allow-
ance, but you can keep your equipment until you

receive your shipment,

Ship Me:
3832 West lleﬂﬂ Ave. * Phone We. 3-3262 | enclose $ and will pay balance I
Hours: Monday and Friday, 9 A.M. to 9 P.M. COD. [J1Year []2 Years [ 3 Years l

Tuesday, Wednesday & Thursday, 9 A.M. to 5:30 P.M.

Saturday, 9 A.M. to 3 P.M.

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.

ORLANDO, FLA.
23 Azalea Pk. Shop. Cir. * Phone 277-8231

Hours: Monday, Tues., Thurs. & Friday, 1 P.M. to 9 P.M.
Wednesday, 1 P.M. to 5:30 P.M.
Saturday, 9 A.M. to 5:00 P.M.

(109% deposit)
If ordering on terms, please list following infor-
mation on separate sheet and enclose with thisl
order: Name, address, age, married? children?
Employed by? Salary? How long? Own or Rent
Home? To whom renting? or buying from? Wife I
employed? Own car?—who buying from? Three
to five credit references. The more information you
give, the faster we can approve your credit. l

{54\ EVEN IF YOU'RE NOT ORDERING
,,f:: TODAY, SEND ABOVE INFORMA- l
& TION FOR ATTRACTIVE CREDIT CARD
NAME I
ADDRESS I
CITY STATE
LI:I Check for latest reconditioned bulletin. J
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I could think of, while also discussing it freely
over the air.

As soon as it became clear that our opera-
tions in Belgium would be permitted, we de-
cided to try and get Licenses in other coun-
tries also.

I wrote to Austria and received a very polite
letter informing me that the Austrian regula-
tions only permitted the issue of temporary
Austrian licences to citizens of countries who
granted similar facilities to Austrian nationals.
They pointed out that no reciprocal agreement
had been signed with Britain but added that
if I could show in practice this facility was
available even without an official agreement
being in existence they would still be prepared
to grant me a temporary licence. Unfortu-
nately, of course, this facility is not available
and, therefore, no Austrian licence was ob-
tained.

Others made application for German licences
and these were also not forthcoming.

I wrote to the Secretary-General of R.E.T.
in France on the same basis and received again
a very polite reply that since no agreement
existed between Britain and France no licence
could be granted to a DBritish Subject. He
added, that in the event of such a proposal
being put forward by Britain he had little
doubt that the French Government would be
prepared to grant licences to British Subjects
on a reciprocal basis.

Meanwhile, the Secretary of A.R.M.S..
G3FPK, had got into contact with PA@ZD
and discussed the question of obtaining a
Dutch licence in connection with the Verviers
Rally. The suggestion was made that a block
application should be made officially by
A.RM.S., through PA®ZD, to the Dutch
authorities. This, accordingly, was undertaken
by A.R.M.S. who submitted the names, Call
signs, ete. of all British Amateurs who wished
to try and obtain Dutch licences, together with
photostatic copies of the British licences.

This was the first time that A.R.M.S. has
dealt officially with a Government Department,
and all Members of the A.R.M.S. were natur-
allv very interested to see whether this new
departure of a joint application made by
A.R.M.S. would bear fruit.

We are much indebted to Dr. Ten Herkel.
PAQ@ZD, for his eftorts in this connection which
resulted in our obtaining temporary Mobile
licences to operate in the Netherlands troin
the 20th April until the 5th May.

We were allotted the special Call Sign of
PA9 followed by the same letters as those
which follow the figure in our own Call Sign.
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One of the 80 metre capacity hats

So, all was set for the Operation ON5 and
PA9! !

The Event ltself

Now that we had licences to operate in Bel-
gium and Holland, I was not going to waste
any time,

On the evening of the 20th April I flew over
to Holland, using the air ferry service from
Southend to Rotterdam. Unfortunately, |
could not get an earlier plane and we landed
in Rotterdam in the evening. I had selected a
quiet hotel in the North of Holland—The Hotel
Bellevue at Egmond-Aan-Zee, and had re-
served rooms in advance. This was important
because normally this is the Dutch Bulb Sea-
son and the hotels in Holland, particularly
Rotterdam and Amsterdam, are very full at
this time of year.

We arrived on the evening of the 20th April
and went on the air, but without much success
that evening. We operated intermittently from
then on throughout the period.

The first weekend, the 20th and 21st, was
very difficult because of the R.E.F. Contest.
Nevertheless, we did achieve some entertain-
ing contacts; On Monday I worked a couple

41




.......
PR et T i

SR
mmmm

SR
e T

DLT1KN with hat
of VKs. We operated around northern Holland,
drove over the dyke which has been built
across the north of what was once the Zuider
Zee, and now called the “Ijselmeer.”

The operation was interrupted for a couple
of days while we went to Brussels on a busi-
ness visit and the Belgium licence had not yet
become effective.

We had the opportunity while in Brussels
of making the acquaintance of ON4VY, the
President of U.B.A. (the Belgian National As-
sociation) who had put in such tremendous
work to obtain the Belgian Licenses for us. I
was delighted to have the opportunity to meet
Rene and his wifte. Unfortunately, they could
not dine with me that evening as they lLad
other arrangements but they showed us a de-
lightful little restaurant in Brussels where we
had one of the most outstanding meals of the
trip. Rene also showed us the official Station
of U.B.A. which is situated in the headquarters
of the Red Cross Society, with a magnificent
view from the roof of the building.

On the morning of Friday, the 26th April,
we moved off from Brussels and made a num-
ber of contacts, including some very enter-
taining ones while moving fast down the road
from Brussels to Namur. I knew of a spot with
a magnificent view over the River Meuse
which I had visited the year before and which
seemed to me to be a very good location to do
some more transmitting. This spot is about
half way between Namur and Dinant high up
on a ridge above the little town of Profonde-
ville,

The weather was now somewhat misty and
we did not have much of a view “optically”
but we did have quite a good view from a
radio point of view, and work 9Q5 and 5N2
as well as a number of European stations.
From here we went on to Verviers. We wanted

to arrive early in order to meet everyone on the
day before the Rally.
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On Saturday, the 27th, we worked a bit of
DX before breakfast, and were very glad to
hook up with my very good friend, CN8BB,
Roger Davize of Marrakech. He had, by the
way, been my first contact with a Call of
PA9BID/M. so I was very glad to work him
from ON5SZE /Mobile.

We joined Leon Peters, ON4PL, during the
morning, went for a tour of the town and ar-
ranged to lunch with his XYL, but just as we
were returning to lunch we gave a CQ Call
and another ON5/Mobile in Verviers came
back to us. He was one of the American con-
tingent from Germany who had arrived early.
We found his QTH and immediately drove to
meet him. He was DL4HU: he was on his
own and we took him along to the house of
ON4PL. Unfortunately, he had already had
lunch but he sat and watched us consume an
excellent lunch with ON4PL and his wife.

In the afternoon we went for a run and met
all the local radio amateurs in the Verviers
area as well as the SWLs who had put in a
tremendous amount of work organising the
Rally.

Saturday had been brillantly fine and sunny,
and we all listened with interest to the weather
forecast which promised the same weather for
the Sunday, after clearance of early morning
mist. The only part of this forecast which
proved accurate was the early morming mist.
We woke on the Sunday to find the mist cov-
ering the whole countryside: it never cleared.
The mist developed into a drizzle, and the
drizzle became a downpour: the weather got
worse and worse.

The actual Contest for the Rally took place
from 8-11 o'clock in the morning when all the
Mobile stations worked the static stations in
the Verviers area as well as any other Mobile
stations. One was allowed to contact each of
the fixed stations once every 25 kilometres.
Activity took place on 80-meters and 2-metres.
[ myselt operated on 80-metres. Soon the 80-
metre Band was fairly crowded, particularly
at the low end around 3.6 megacycles which,
by the way, is where the Belgian 80-metre
operators congregate. The Mobiles were either
approaching Verviers from a distance or, in
most cases, cruising round and round Verviers
in circles, making the maximum number of
contacts, and at 11 o’clock all the Mobiles con-
centrated at the Park de la Tourelle in Verviers.

Many countries were represented besides
the Belgians. There were representatives from
France, Germany (both German nationals and
Americans and British operators from Ger-
many ), Holland and Britain. The British con-
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tingent was quite numerous, numbering be-
tween 17 and 20 Mobile vehicles.

The amazing array of 2-metre Antennas
which were seen was one of the features. 3
and 4-element 2-metre beams were quite usual
amongst the 2-metre Mobile contingent usually
mounted on the roofs of their cars, while the
80-metre Mobiles had all sizes of capacity hats,
loading coils, etc.

The instructions for the Rally had suggesied
a picnic lunch, and this we had prepared but.
unfortunately, the drizzle had by now become
a downpour making the picnic somewhat ditfi-
cult, and most of the operators decided to eat
in the Verviers Hotels and Restaurants.

After lunch, the Rally organisers had pre-
pared a tour of the district starting at Verviers
and ending at the Barrage of Eupen. A detailed
route card in the form of a questionnaire, ask-
ing such questions as the type of Antennas
seen on various houses, the lengths of certain
long wires which were passed, the age ot var-
ious village pumps, was designed to show us
the most attractive parts of the district. Un-
fortunately, the weather was so much against
this, the wvisibility was becoming worse and
the rain continued, that many operators in-
cluding myself, got lost early in the route and
decided to make straight for the Barrage ol
Eupen. Here a large restaurant with magnifi-
cent parking accommodation was available.
and we used the refreshment facilities. The
Rally organisers had arranged a seperate room
and here we all assembled for the prize-giving.
The people of Verviers had been most gener-
ous and an enormous number of magnilicent
prizes were offered by the people of Verviers
and thz Rally organisers.

One prize was offered from America—a
biliers Microphone—by W80VT].

So ended the Rally itself which had been
a most enjoyable experience despite the ettorts
of the weather to spoil it.

[ had the pleasure that evening of having

Mo-
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ON4PL at the mike with ON4VY behind

Mr. Rene Vanmuysen, ON4VY, and his XYL,
Leon Peters, ON4PL, and his wife, Vic Fris-
bee, G3KVF, (who also had an ON5 Call)
and his wife and daughter, to dinner at Tiege-
lez-Spa, and we were able once again to thank
ON4PL and ON4VY for their tremendous as-
sistance in this matter. I am glad to say both

have been made Honorary Members of the
A.R.M.S.

We sincerely hope that the Rally organisers
will see fit to repeat this performance on an-
other year.

Although the Rally itself was now over, the
Licenses, thanks to the generosity of the Bel-
gian and Dutch postal administrations, still
continued, and these I did not intend to waste.

I had a business visit to make in Luxem-
bourg but, unfortunately, the authorities in
Luxembourg had not prepared to grant Mobile
Licences. We, therefore, made our visit to
Luxembourg as short as possible, and returned
to Belgium to continue our operations. We con-
tinued to Northern Belgium and then into Hol-
land, and the operations from ONS5ZE/Mobile
and PA9BID/Mobile did not finish until the
evening of the 5th May when 1 got the car air
ferryv back from Rotterdam to Southend.

Not only did we enjoy working from a dif-
ferent country and also working some quite
entertaining DX, including PY7TAKW in Fer-
nando Noronha, and an aeronautical Mobile,
K1SDS/AM, but perhaps one of the most
pleasurable parts of the whole operation was
contacting and meeting personally the radio
amateurs of Belgium and Holland.

Besides the Belgian amateurs whom I have
mentioned earlier, we also had the pleasure
of meeting a number of amateurs from the

Netherlands, PA@CS talked me in to his QTH
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in the Hague from Lisse on 80-metres, and we
very much enjoyed the visit to his shack where
we met his family and went to lunch at
Scheveningen.

Dr. Hans Ten Herkel who had succeeded
in obtaining the Licences for us in the Nether-
lands was not in the Hague himself at that
time, but, fortunately, we were able to meet
him later when he joined us in Rotterdam, and
we very much enjoyed the visit.

Both PAACS, Kees de Bruijn, and PAOZD,
Hans Ten Herkel, are coming to the Sideband
Dinner. I am glad to say that Dr. Hans Ten
Herkel has also been made an Honorary Mem-
ber of the A.R.M.S.

To round off my visit I returned to Egmond-
Aan-Zee, and here again I met more local
amateurs.

PAAJKO who only works on 2-metres saw
my aerial and invited me to his shack where
I met his wife and saw his charming home.

I also heard PA@AUX who lives in Alkmaar,
and I also had the pleasure of visiting him and
his wife.

So ended a memorable and most enjoyable
2 weeks operation with new Call Signs in
countries where we had never operated before.

. . . G3BID

Letters

Dear Wayne:

Being a new reader of 73, I just ran across this Double
Sideband article. Without getting into personalities and it
is a little hard not to do, I would like to point out just
one discrepancy. As a writer you know how easily it is to
slant the arguments the way the writer feels, quote out-of
context and ete. A good portion of the “gain”™ of DSB
over SSB was supposed to be obtained by processing the
speech input, ie. clipping, compressors and etc.,, some-
thing the supposedly can not be done with SSB! Bell Labs
apparently never heard of this ““fact” as there are thou-
sands of phone calls going on over compressed SSB this
minute! Wes Schum, W9DYV told me a number of
yvears ago he had heard of this “fact” but that it was
like the bumble bee who didn’'t know he wasn’t able to
fly. So Wes put a very nice clipper-limiter in his 100V-
200V transmitters. I could also mention the thousands of
Collins SSB transmitters in amateur, commercial and mili-
tary service with their ALC which gives 10-15 DB of
compression or adds that much to the signal however you
want to look at it. 1 always like to advocate ALC when
I get a chance because I know how easy it is to drive
the average ham SSB transmitter into flat topping and
distortion without it. It is very easy to add to many
transmitters in use with only a few parts and no adjust-
ments. This would be a good kit for you to handle. Speak-
ing of vour kits, 1 think it 1s a most excellent i1dea. It is
impossible to find all the parts to build even the simplest
project except in maybe 3 or 4 major centers in the coun-
try. Maybe this will promote a little more home construc-
tion. There are too many plug-in ap