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MODEL SBX·9

SPECIFICATIONS
Exciter-Driver 9MHz .. . $125.00

Tubes: GB HG Osci llator
12AX7 Audio
7360 Bal Modula tor
6 BAG RF Amplifie r

Filter: Four crystal half lattice
Carrier Suppression 45db min.
Unwanted S8 AUen. 40db mi n.

Output: Provides voltage drive for
mixer such as SBA·50

Contro ls: Carrier Balance
Microphone Gain
Test Switch
USB·l SB Switch

Metering: RF output for balance
adjust. Two sensitivity
ranges available with
f ront panel switch .

Misc : Relay included for push-to-talk
operation. Crystals for upper
and lower sideband included.
Requires high impedance microphone.
For operation on 117 vac 60 cyc le power.

Order d irect from InfetntJ t/ons'
Crystal Mfg. Co.

MODEL SBA-50
SPECIFICATIONS

Mlxer-Amplltle r 50·54MHz . • . $145.00
Tubes: 6U8A Osci llator-Mixer

12BY7A Amplifier
6360 linear power amplifier

Drive: Requires 9MHz sideband signal
from SBX-9

Output: SSB single tone 10 watts
Controls: On-Off Power

PA Grid Tune
PA Plate Tune
PA l oad Tune
Meter ing Switch

Metering: Osci l lator
9MHz Drive
Buffer Grid
PA Grid
RF Out

Crystals: Three positions, uses 3rd
overtone 41-45MHz range.
Crysta l f requency = f inal
frequency -9MHz

Misc : Accessory socket provided for
connecting keying circuit to
SBX-9. Comes with three crystals.
Speci fy frequency when ordering.
For operation on 117 vac 60 cycle power.

INTERNATIONAL

' $ V
CRYSTAL MFG. CO.• INC.
10 NO. LEE • OKLA , CITY, OKLA, 73 10 2
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itoria . .. Kayle WIEMV

Last month we had so many articles in the
magazine that I found it necessary to bump
my own editorial in order to make room for
a second page of "table of contents", This
caused me deep regret because I wanted
very much to press for all hams to write
their congressmen to support H.R. 16764
introduced April 24, 1968 by Congressman
Theodore R. Kupferman of N.Y. The bill
was referred to the Committee on Interstate
and Foreign Commerce and there is a possi
bility that it may not have seen action so far.
I urge you to phone or wire yOUT congress
mall immediately to support this measure
which provides for licensing of foreign nma
teurs who have taken up permanent residence
in the U .S. and intend to become citizens .
We allow (th rough the reciprocal agree
ments) visitors and those foreign hams who
are here working or as students to use their
licenses, b ut the tremendous number of aliens
who have fl Ied their intent to remain have
no such opportunity.

The overwhelming enthusiasm which
greeted my May editorial on the 40 meter
foreign broadcast intruders has caused me
to ride that horse again this month. If the
actions will speak as loud as the words, we
should have quite a gang rid ing the 40 meter
b roadcast stations and trying to force them
to move. All kinds of suggestions h ave been
made for how to take action against the
intruders ranging from "Give amateurs un
limited power on those frequencies from 6P~'f

to 6AM local time" to "use those frequencies
for a dummy Ioad."

How ahout this approach? Give them
QRM in any way you can, but he legal
about it. W e don't want any charges of
m alicious interference. Carry on QSOs as
close to their frequency as you can manage.
Then, sta rt a campaign getting everyone
you know to write to Radio Moscow and
BBC, and any others you can identify say
ing, "Y would like to listen to your broad
casts, but there is so much interference from
the amateurs in the 7 Mc band that I find
it hard to hear you. I wonder if you could
move to a frequency above 7 .3," or words
to that effect. An other idea is for us to write
to the Minister of Commerce in those coun
tri es telling them that \Ve are planning a
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vacation and would like to visit their coun
try but since we are amateurs, we feel they
are deprivin g us of our rights to use our
legally au thorized ham band s and therefore
will not visit their country and will urge all
our friends to remain away. As you know,
tourism is a big business in most countries
and a pile of letters from would-he tourists
who will not spend money in that country
is an infl uential factor. \ Ve could probably
cause a grand fight between the Minister of
Com merce and the Communications depart
ment if enough letters were sent. Any other
ideas? Talk is cheap, ac tion is what is needed.
Multiply your Q, sharpen up your receiver's
selectivity, and get on 50- 100 cycles off zero
beat from your most obnoxious foreign
broadcast intruder and give it all you've got .
There is nothing illegal about calling CQ
even if you can't hear the station who migh t
answer you. Soon as some manpower comes
along to assist, I'm going to put up a rhombic
aimed for Europe and caU CQ with the full
legal power. Anyone going to join me?

\Vith this issue we are starting with full
color covers for 73. Cover material has always
been a problem and it is a monthly hassle
to fi gure out what to use. W e have used
photos, cartoons, artwork of all kinds in the
past. \ Ve now put out a call for ideas
backed up with material. For this July issue
we have a painting of a view of New
Hampshire's "Old Man of the Mountain"
with the embellishment of a beam. This was
specially done to attract you to our hamfest
July 6th. F ull color photographs of any ham
topic would be acceptable. However, since
most ham shacks look pretty much the same
the world over, we will eliminate them from
competit ion. An interesting new antenna
would be good, but they are hard to photo
graph. Naturally, you will be handsomely
paid if we use your cover idea, and you
will have your photo or painting returned
politely if we don't.

Apparently there is some misconception
that vour editor is also Mr. Green's wi fe. I
would like to clarify this. \Vayne and I are
good (hut not close ) friends. I h ave enough
troubles wi thout havin g to live with him .
Furthermore, h e is married to a lovely girl
named Lin, while I am unattached.
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FULL TILT
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Join the thousands of Hams e n joying E·Z Way Tow e rs '
e xclusive advantages. The e asiest Ham towe r to install.
Also can be raised and lowered to a ny de sired he ig ht
by one man and with e q ua l ease tilted to ho rizo nta l
position permitting access to beam a nd rotor a t ground
level.

Standard models from 40 to 1SO feet and commercial
installations to ' ,000 feet.

More E·Z Way Towers are in use than any othe r kind.
Order from factory (sa me w e ek s hi p me n t o n most
models) or see your favorite Ham e q uipment supp lier.

. - .~

E-Z WAY PRODUCTS
WONDER GROUND POST .J..-"'1
W ONDER GROUND POST'S stabilizing
fins insure a solid setting under practi- .......-r
ca ll y all ground conditions W ITHOUT
THE USE OF CONCRETE! Simple instal-
lation requiring only a post hole digger.
Thousa nds in use throughout the world

fo r ove r a decade.

"

CRANKED
DOWN

,,, ' .."

FULL HEIGHT
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de W2NSD/l
Now that Don Miller and CQ magazine

have joined forces, with CQ putting their
reputation on the line backing Don and the
validi ty of his expeditions, Den's reported
suit against the ARRL for $550,000 takes
on an added dimension, unfortunately, a
court case like this can drag on for years
and, win or lose, will cost the AHRL mem
bers dearly.

In addi tion to the suit against the ARRL,
Don has also instituted a suit agains t 73 for
$6.5.5,000. One can only guess at the reasons
for such a move on his par t . I t is unfortunate
that this whole matter has come to the
cou rts for this will undoubtedly stifle re
porti ng on Miller and his expedit ions and
will make it even more difficult if not impos
sible for us to get him to come up with ex
plan ations backin g up his p ast trips.

How simple it would have been for him
to just te ll us that he went on such and
such a ship from such and such a port on
his trip to, say, Heard Island. He could tell
us who was with him on the trio to back
up the story an d when he left, arrived, and
returned an d to where. He could show us
a photocop y of the permission to operate
from the Australian government for Heard ,
etc. All of this seems so simple, yet, despite
my many quest ions, all we have is a lib el
suit and the prospect of having to wai t years
for any answers to all of our quest ions.

\Vhen Don visited the 73 offices about
a year ago, we discussed his doing a DX
column for 73 and a DX handbook I h ad
b een lookin g for an author for my DX Hand
h ook for some time an d h ad discussed it
with several well kn own Dx'ers such as
W IFH and W910 P. 1 made it most clear
to Don tha t the column an d the book were
possible only if all questions about the val
idi ty of hi s operations were cleared up to
th e satis faction of the ARRL. Despite his
assurances, the questions did no t clear up
at all . . . they continued to grow. Don
was most perturbed with me when I re fused
to budge on this condit ion to his writi ng for
73 . He is still per turbed . . . an d the ques
tions rem ain unanswered.

Rather than go into a long detailed dis
cussion of the a ttack that Don Miller h as
made on me in hi s "article" in CQ, I would
like those readers who th ink he may he right
to consider his basic premise . .. that 73 is
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buil t on controversy and that I create con
troversy b ecause it is profitable .

In fact , controversy has been one of the
major factors holding b ack the growth of 73.
My outspokenness h as d iscouraged many ad
vertisers from appearing in our pages. It has
brought in ten letters of complaint for every
letter on encouragement. Renewal after re
newal form comes back to us saying that the
reader is fed up with 73 because of the con
troversial edi torials. And every editor who
has worked for 73 has tried to get me to
soft-pedal my columns.

From time to time I h ave b een quiet and,
just as everyone promised, the magazine h as
grown at a much faster p ace . Then, when
1 felt that something h ad happened that
everyone should know about, things would
slow down again.

Neither money nor fame h ave been driv
ing forces in my life. I want, more than
anything else, to leave the world a little bit
better than I found it. This is why the focal
point of 73 has been technical and construc
tion articles. That is why I try to report on
the things that are going on in amateur
radio to the b est of my abi lity and in spite
of enormous pressures to shut up.

Like most other peop le, I am my own
wors t enemy. It is all the more frustrating
when you realize th is, bu t still can't do any
thing about it: If I were smarter ... if I
were a better writer, just th ink what I might
be able to do! But I'm not and I tr y to make
up for it by working h arder th an other
people and b y being honest about what I
am doing and why I am doing it.

Don was apparently quite intrigued b y a
little booklet I h ave written on "How To
Make $1,000,000." Oh, 1 haven't done it .. .
I haven't even come close . . . and I don't
expect to. But that hasn't stopped me from
doing a lot of th inking about the sub ject and
figuring out some answers for those who are
so inclined . If a fellow h as as his goal retire
merit with enough income to keep him going
the rest of his life, I believe I have worked
out an almost foolproof system that will
make this possihle for him before the age
of 25. My system docs not include college,
working for large corporations or the gov
ernment. It is, in all, a rather unusual ap
proach. The booklet is available from 73
for $1. Turn to pg. es
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· (Pat. Pend.)

Classic 10-1 5
A new beam for 10 and 15 meters.
Revoluti onary broad band capaci tive
matching:" Full power rated. Weather
proof metal encased t raps. Light
weig ht: 27.5 Ibs. assemb led. May be
s tac ked wi t h 20 and /or 40 meter
beams .

TA-33
Excellent results for full ham band
w idth. Full power ra ted for 10. '5.
and 20 meters. Strengthened center
sections of the 28' maximum length
elements . Weatherproof t raps for con
s tant f requency s tabi I l tv. May be
conver ted to 40 meters.

Classic 33
Hard w ork ing for extra ga in on 10. 15
and 20 meters. Wider e lement spa c ing
and i mprov ed c lam p i ng . Broad band
ca pac it ive match~ Fu ll power ra t ing .
Weathe rproof traps for constant fre
quenc y stabi l ity. " (Pet , Pend. )

TA-33 Jr.
A low powe r beam wi th " author ity. "
Rated at 300 w atts A M/ C W. and 1000
wa tts P. E. P. on SSB. May be co nverted
t o MP~33 f or higher power rat i ng. Max .
e lement length is 2 6 ' 8 "

For more information on thes e . o r any
of Mos ley antennas see your nearest
a uthor i zed Mos ley d eal e r , o r w ri te.

N o rth Lindbe rgh Blvd . Bridg et on. Mo . 6 304 2

•

Select Quality....
.. ·Specify ~.I.¥

L-----;.;;
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G. Cousins VElTG,
Lower Sackville
Nova Scotia, Canada

Lets Build a Tower
A few years ago the urge hit me to quit

messing around with the assortment of wire
creations that I'd always used for radiators,
and start in on ro tary beam construction.
Undoubtedly a lot of other hams have come
to the same d ecision and, like me, soon
realized that buying or b uilding a beam is
just part of the bargain. It has to be rotated,
and it has to be mounted up in the air.
The cost of a good beam can be fairly
reasonable, but by the time the tower and
rotator are added the whole thing begins
to look like a payment on the national debt.
However, all is not lost if you can convince
yourself that you can take a few simple
tools and b uild the whole affair right in
your own backyard . It takes a little time
and patience but the savings are well worth
while.

I won't go into the construction of beams
or quads at this t ime, but it seems logical
to firs t decid e what kind of an tenna you're
going to build and then tailor the tower
to that particular d esign. There is also the
human angle to consider. I for one like to
he hath safe and comfortable wh ile I'm on
top. And there is the problem of real estate;
which simply means you must keep your
tower and its accessories within the confines
of your own property. Keeping the cost fa c
tor in mind , the tower described here was
b uilt according to these requirements:

1. \Vooden construction, us ing only simple
hand tools and a hand drill. Metal construc
tion would be fine, but would necessitate
much more in both cost of materials and
more elaborate tool requirements.

2. Completely self-supporting and capable
of handling the load of three stacked full
size beams in winds of 100 m.p.h.

3. A wide working p latform at the top, en
closed inside the tower, and with enough
room for two or three men to maneuver
comfortably and safely.

4. Easily built by one man and raised b y
four.

Before rushing off to buy materials, one
should consider the type of lumber needed
and this is pretty well dependent upon
height and weight considerations. It's all
very well to place a 20 meter beam at 70
feet in the air, but this is not practical
unless you are going to get involved with
much high er costs than are necessary. This
tower of mine stood 33 feet from the ground
to the top of the actual wooden frame. The
ro tator pipe extended two feet higher to the
boom of the 20 meter beam. Therefore this
beam was an approximate half-wave above
ground, and its operation was perfectly
satisfactory in both DX chasing and contests.
Three feet over the 20 I mounted the 3
element 15, and four fee t over that was the
d-element 10, making a total of 42 feet to
the top of the mast. If your antenna is
going to be a quad, this height will be quite
satisfactory, even more so because of the
quad 's well known ability to perform beauti
fully at the lower elevations.

With due consideration for safety, the
legs of the tower should be at lea st 2 x 4,
and by referring to the overall diagram of
the tower, you' ll see that the lower part
of each leg is actually made of two 2 x 4's
with spacer blocks spiked between them.
The upper leg is a single 2 x 4 which is
inserted about 4 feet between the bottom
two. This joint is rigidly fastened together
with husky bolts. This is a good time to
point out one construction feature of this
tower; that is the use of holts in stead of
nails. The cost is high er, and probably nails
would he satisfactory if you use the newer
spiral type, b ut I personally p refer bolts
so the choice is yours. The wood sections
should also he given a good coat of exterior
prim er and one or two coats of exterior
house paint before they are assembled.
Aluminum paint is also very good, and I
would suggest buying it in the gallon size.
It's much cheaper this way, and you' ll cer
tainly use it all!

In selecting the wood, the only proper
way is to go to the lumber yard and keep
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d igging until you find just what you want .
H ave a chat with the yard boss and he'll
certainly assist you to find the proper mate
rials. Buy a good grade and make sure
each piece is as knot-free as possible. If
you don't know much about comparative
strengths, ask for advice, and then buy the
strongest type available. However, if you're
in a real small yard and there's not much
choice, don 't give up . My tower was built
from plain ordinary spruce and it's been
standing for six years in some of the wildest
gales you'll ever see, and it hasn't shown
any signs of stress up to now. However, I
diu take care to give it lots of paint and
I also made sure I had very few knots in
any of the legs and braces.

Everyone has ideas about constructing a
thing like a tower, but I found it easiest
to build two complete sides, each lying flat
on the groun d. For one thing, this makes
it much easier to get the dimensions ri ght
and to end up with both sides being the
same. The actual construction will be pretty
clear from F ig. 1, with the cross braces
all being made from 2 x 2 stock. You will
fi nd that this 2 x 2 will give an ext remely
rigid frame, but it is almost mand atory that
holts be used rather than nails. W hen the
braces are crossed over themselves in the
center, there is considerable strain p laced
upon the ends of each brace, and nails will
almost certain ly pull out of the legs. This is
especially true of the shorter braces at the
top of the tower.

I made the tower with a top width of
4 feet, and a base width of 10 feet, giving
an approximate 3-to-1 ratio between height
and base; or in other words, 16 square feet
on top and 100 square feet on the bottom.
This caused some of my friends to feel it
would be rather "spraddle-legged" but the
fi nal ap pearance is very pleasing. The most
important thing to remember is that this
ratio makes the tower extremely stab le and
eliminates the need for guy wires. This one
has taken hurricane winds of more than
100 m .p.h. on quite a number of occasions
without any sign of damage, and without
the slightest ind ication of becomin g un
steady.

After the fi rst two sides are finished, some
thought should be given to erection before
proceeding further. If yard space is very
limited , it may be necessary to carryon and
build the whole tower in one piece. If so,
the same general methods can be used for
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the other sides, since all that will be re
quired is to fit in the cross-b races. You must
he careful that the dimensions are correct
or the end result could he lop-sided, but
by taking a little time and measuring care
fully you should have no problem. The plat
form can be buil t into the tower, about 4
or 5 feet down from the top . This allows you
to eventually stand safely inside the tower
with a good solid frame all around you
quite an important feature if you're nervous
about heigh t or want to persuade some
friend to come "topside" with you.

If you have b uilt the whole tower in one
piece, erection can be done quite easily.
The only equipment needed is a b lock and
tackle, a couple of pieces of 2 x 4 and a
friend or two to give a helping hand . If you
can get a car into position to pull straight
on the tower, even the tackle can be elimi
nated. See Fig. 2 for a suggested method
of carrying this out. As the tower passes
the "point of no return" there should b e
a man at the rear lettin g out the back rope
carefully so the tower will not come d own
with a real bang. Probab ly no harm would
be d one, but why take chances?

The second method of completing the
tower is shown in Fig. 3. The two com
pleted sides are laid out end to end, and
side b races of scrap wood are add ed to the
top ends in such a way as to form a crude
hin ge. The braces must be fastened to the
legs by means of holts, and the bolt holes
must be large enough for them to act as
swivel pins. Now the center of the whole
affa ir is raised by means of a step ladder
or even just spare pieces of lumber acting
as p rops. Now fou r men can grasp the legs
and "walk" them inward-with the result
that the tower rises smoothly until it is at
the desired elevation. By marking the proper
pos ition for the four legs ahead of time,
the legs can be walked in and set down
in just the right p lace. This is the method
we used for this tower and it is quite easy
to do. Total erection time was about fifteen
minu tes. Of course when the tower is up
it must be temporarily guyed as it has only
two legs and is a little shaky. This condition
is only of short duration if you make sure
to have several pieces of the 2 x 2 cross
b ruce material all ready at hand . As soon
as the tower is vertical, go to work and
install the cross braces, worki ng from the
groun d up, and in the space of a few hours
you can easily have at least half of the
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A receiving and transmitting converter for the 2 meter band,
designed to operate with Swan Transceivers, models 250, 350,

350-C, 400, 500, and 500C.
SPECIFICATIONS:
14 me intermediate frequency is standard. ThUS, when
operating the Transceiver from 14 to 14.5 me, the Trans
verter functions from 144 to 144.5 me. Additional crystals
may be purchased and switched in for other portions of
the 2 meter band, such as 144.5-145, and 145 to 145.5 me.
Three crystal positions are availab le.

Al ternately, the TV·2 Transverter may be ordered for an
I.F. in the 21, 28 or 50 me bands, it desired. Of course, for
use with a Swan 250 six meter transceiver, the Transverter
must be ordered for 50 me. Otherwise, the standard 14 mc
I.F. is recommended since bandspread and frequency read
out will then be optimum. The Transverter can easily be
adjusted in the fie ld for a different I.F. range, it required.

A 5894 8 Power Amplifier prov ides a PEP input rating of
240 watts with vo ice modulat ion. CW input rating is 180
watts, and AM input is 75 watts.

Receiver noise figure is better than 3 db, provided by a
pair of 6CW4 nuvistors in cascade.

Only a Swan Transceiver and Swan AC power supply,
Model 117-XC,are required. The power supply plugs into the
Transverter, and the Transverter in tu rn plugs into the
Transce iver. Internal connections automatica lly reduce the
power input to the Transceiver to the required level.

Tube complement 58948 Pwr. Amp., 5763 Dr iver, 128Y7
Transmit Mixer, 2N706 crysta l ose., 6EW6 Inject ion Amp.,
6CW4 1st rec. amp., 6CW4 2nd rec. amp. in cascode, 6HA5
ree. rruxer.

The Swan TV-2 may also be operated with other trans
ceivers when proper interconnections and voltages are pro
vided. A separate Swan 117·XC power supply will most
likely be required.

Dimensions: 13 in. wi de, 51f2 in. high, by 11 in. deep.
Weight 13 Ibs. $265

•, . . . - .

!

MODEL 250 $325
MODEL 350C 420
MODEL 500C .••.. 520

, I
I,
, .

---~-

MODEL 117-XC MODEL TV-2
AC POWER SUPPLY .. $ 105 144 me TRANSVERTER

SIMAItI
E L E C T RO N I C S

Oceanside. California
A SUBSIDIARY OF CUBIC CORP.
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The completed tower with antennas installed.

remaining braces securely in place. In fact
if you can persuade the friends to stick
around after the raising procedure you can
probably get the whole thing finished by
sundown. This is what I did, with the aid
of four pals and supplemented by the XYL's
sandwiches and a few gallons of good old
Nova Scotia cider!

With all the bracing completed, all that
remains is to build the working platform
into the top. In the main diagram Fig. 1,
you'll notice a hole is cut in this platform
for the rotator pipe to pass through. About
16 feet up from the ground is another frame
made from a couple of pieces of 2 x 4,
also with a hole cut in it. This was necessary
because I started out using a very large rota
tor made from a surplus D. F . antenna
mount, and the thing was so big and heavy
I had to leave it on the ground and run
the pipe all the way up. Since the usual
ham rotator won't be this big, it will nor
mally be best to mount it up near the top
and the platform can become an excellent
mounting base for rotator and any extra
control box which may be necessary. There
is enough room to pull up a folding chair
and work away in real comfort!

The metal plate shown at the very top
is best made from a heavy piece of alumi
num hut iron will do if you give it a couple
of good heavy coats of rust-proofing and
paint. There should he either a sleeve or
thrust hearing installed at this point but
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the exact type will depend upon your own
rotator-pipe combination.

With your tower now completed, the foot
ings should be considered . In my own case
I found the thing so stable I used only old
pieces of angle iron d riven into the ground
and bolted to the legs, but a better anchor
can be easily made by diggin g the four
holes and using old oil cans (from the local
garage ) fi lled with sand and capped with
cement. Before filling them, make up a «T"
from a couple of pieces of angle iron, holt
this to the mast leg, and let the angle iron
act as a foot at the bottom of the can.
Using sand is cheap and the top few inches
of the can is easily capped with a bag of
ready-mix concrete. Then tamp down the
earth firmly over the whole affair. If this
sounds pretty confus ing, refer to Fig. 4.

One thing is still missing-an easy way
to climb the thing. Well of course the easiest
way is to construct a ladder and mount it
on one side of the tower. Four lengths of
2 x 4 will be required and the rungs can
be made from the left-over scraps of 2 x 2 ,
or you can use short lengths of scrap pipe.
My own method was to use two fifteen foot
lengths of TV tower of the type tha t has
horizontal cross braces on one side. This
was mounted inside the tower and proved to
be ideal for the purpose. Of course this is
really a waste of money unless you happen
to have the stuff already layin g around so
in the interests of economy I'd suggest the
wooden ladder.

As a last "selling point" on the strength
of this tower, after it was in use for about
two years, it was taken down in one piece,
loaded onto a trailer, pulled down the high
way to a new QTH and put back up where
it is still standing as solidly as ever. Total
cost of the tower was approximately $55.00
including the paint and considering all its
features of convenience, safety and load
bearing ability I think you' ll find it hard
to beat, , , . VElTG

CLUB SECRETARIES NOTE
Club memb ers would do well to get the ir club

secre ta ries to d rop a line to 73 and ask for th e special
cl ub subsc ription scheme that we hav e evolved . This
ple n not only saves each cl ub member mo ney, it also
b rings ba d ly needed loot into the clu b t rea sury, if de
sired. Write: Club Fineql e, 73 Maq aaine, Peter Bore
Ugh , New Ham Shire 03458 .
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SWAN 500C
SSB-AM-CW
TRANSCEIVER
Five band. 520 watts for home
station, mobile and portable
operation.
The new model 500C is the latest
evolutionary development of a basic
well proven design philosophy. It
offers greater power and additional
features for even more operator en
joyment. Using a pair of the new
heavy duty RCA 6106 tetrodes, the
final amplifier operates with in
creased efficiency and power output
on all bands. PEP input rati ng at the
soae is conservatively 520 wa tts.
Actually an average pair of 6L06's
reach a peak input of over 570 watts
before flattopping!
The soae retains the same superior
selectivity for which Swan trans
ceivers are noted. The fi lter is made
especially for us by C-F Networks.
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of
fered in any transceiver today.
For the CW operator the 500C in
cludes a built-in sidetone monitor,
and by instal/ing the Swan VOX Ac
cessory CVX-2) you will have break in
CW operat ion.
Voice quality, performance and re
liability are in the Swan tradition of
being second to none.

$520

SMr'AItI
ELECTRONICS
OCEANSIDE. CALIFORNIA
A Subsidiary 01 Cubic Corp



Why Not a Tilting Tower?
Norm Watson W6DL
5501 Via del Valle
Torrance, California 90505

sections A, C. D, and E for the tower
proper and one each of sections A and B
for the boom. Two tilting sections must he
fabricated and interposed between sections
E and F at 20 feet above ground.

As shown b y the close-up photographs,
the lower til ting section which was made
2' long (but which can be made longer if
a higher tower is desired) is constructed of
three pieces of 1~ inch O.D. x 16 ga uge wall
seamless steel tubing welded to an angle
iron framework mad e up of 2 x 2 x :¥"o inch
steel angle iron. Three pieces of 1 x 1 x ~

inch angle iron are used as horizontal braces
and three pieces of 1 x 1 x ~inch angle are
welded between the tubing and the 2 x 2
x :y],(; inch angle framework as diagonal
braces. The three tubing legs of the lower
tilting section arc drilled to match the holes
in the F tower section with which it mates.
T he angle iron framework was clamped to
gether and welded fi rst. The three 2' long
legs were then bolted in place on the F
tower section and welded to the angle iron
framework. T he 1 x 1 inch angle braces
were welded in place last. When welding
is finished it is advisable to mark one of
the mating tower legs with tape, or in some
other manner, for ease of later alignment
when the sections are reassembled.

The upper tilting section is a 2 x 2 X 71.6

inch angle framework welded to three five
foot lengths of 114 inch 0 .0. x 16 gauge
wa ll seamless steel tubing. Three p ieces of
;!I" black pipe 10" long are inserted th ree
inches into the upper end of the 1 ~ inch
tubing and plug and seam welded in p lace.
The ~ inch pipe fits inside the lower end
of the E tower section with wh ich it mates
and two ~ inch holes are drilled in each
piece of :4 inch pipe to mate with the holes

e- . ,

-·f1-;;

FIGURE 1

Fig. I. Method of joining sections together.

This article describes a sixty-five foo t
tilting tower made up of commercial TV
tower sections and two home brew tilting
sections which are hinged toge ther. Tilting
of the upper portion of the tower is ac
complished by means of a twenty foo t canti
lever boom which is attached to the upper
tilting section and controlled by means of
a boat winch attached to the tower at ground
working level, with the winch cab le secured
to the lower end of the boom. The tower
can be tilted down or raised in a few min
utes and provides safe access to the rotor
or beam working at ground level or from
a moderate height step ladder. The idea
for this type of tower is not new; however,
the particular tower described here is not
commercially available. It was built by the
author for $260.00, included all costs for
galvanizing, winch, shipment of purchased
tower sections, etc.

The tower sections used are manufactured
by Reference I and are the model 500
Super Kwick-Cltmb, hot dip galvanized u nits.
These triangular sections are ten feet long
and when two sections are bolted toge ther,
5J~ inches of tower height is lost due to
overlap. Construction is of l ~ O.D. x 16 gao
wall high strength tubing with cross braces
spaced on 13" centers. Method of joining
sect ions is shown in F ig. 1. Sections avail
able are shown in Fig. 2. The tower pictured
util izes two F sections and one each of

SECTION .500F
20" x 10 '

SECTION 5QOE SECTION .50OD SECTION 500C SECTION .500E
16"·20" 16" 11;"-16" 111"

Fig. 2. Typical TV tower sections availa ble.

SECTION .500A
11t"

12 73 MAGAZINE
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a lignment can now be removed and the
upper tilting section moved around for
ea siest finish welding positions.

The boom used for tilting the tower con
sists of one A and one B tower section
bolted together. Tbe B section of tbe boom
attaches to the tilting section at two points.
The upper end of the boom bolts to
two 9" long pieces of 11 inch pipe which
are shown in Fig. 3 welded to a 2 x 2 cross
angle which is in turn welded to the tilting
section leg opposite the hinged side of the
tilting seeton. The 2 x 2 cross angle is
braced to the lower tilting section legs by
four pieces of % inch pipe, shown in Fig, 3.

The boom is fastened with U bolts to the
2 x 2 angle framework of the tilting sect ion
as depicted in Fig. 4. Two clamps as shown
in Fig. 4 are req uired. The I II x B~ angles
space the boom out from the tower so that
the winch ca n be a ttached to the lower part
of the tower adjacent to the end of the boom.
In sett ing up to weld the boom supports to
the tilting sect ion it is suggested that the
A and B boom sections be bolted together
and blocked up in place on the tilting sec
tion. The prefabricated clamps of Fig. 4
are set in place and the boom ali gned with
the lower til ting section and F tower section
before tack welding the boom supports. \Vith
tack weldi ng complete the boom can be re
moved and welding completed in the easiest
positions.

The B boom section as purchased is not
strong enough in bending for use as a boom
member and must be reinforced by means
of a piece of ~ inch black pipe, ;!.I x 1 steel
spacers and five % diameter tension members
as shown in Fig. S. As shown, the % pipe
extends across the A and B section joint
and is bolted to the A section of the boom
by two % inch bolts. One loose piece of
U~ a ,D. x 16 gauge tubing completes the

Fig. 4. The boom is fllstened with U bolts to the
ang le framework of the tilting section.

•

Fig. 3. The 2X2 cross lingle is braced to the lower
tilting section legs by four pieces of :y.. inch pipe.

in the E tower section, T he holes in the
pipe are drilled prior to welding the p ipe
to the H~ inch tubing.

1M x 1]2 x }8 inch angle is used as cross
bracing on the upper tilting section. Twelve
19'8 inch long pieces arc req uired, spaced at
approxima tely eq ua l intervals a long the 5
foot length of the tubing. The sequence of
assembly of the upper tilting section mem
bers is as follows: As a first step the 2 x 2
angle upper fra mework is first clamped to
the 2 x 2 angle framework of the lower
tilting section for alignment since these two
sections butt together when the tower is in
the erect position . The four angle iron mem
bers which fonn the upper framework arc
then welded together. T he three pieces of
~l inch pipe are next welded into the 1~

inch tubing (5 foo t lon g) legs being careful
to end up with three legs of the same
length (5' . 7" 19, ) , One W' diameter p lug
weld is used on each leg to hold the pipe
in place in the tubing and then a weld bead
is run around the circumference of the end
of the tubing, thus joining it to the pipe.
The three legs arc next bolted to the E
tower section and clamped to the 2 x 2
angle iron framework. The F tower section
should be bolted to the lower tilt ing section
and the entire assemb ly consisting of the
F tower section, lower tilting section, upper
tilting section and E tower section blocked
up into alignment for tower straightness
before welding the upper tilting section legs
to the 2 x 2 angle framework. A simple
and yet effective means of checking straight
ness is to stretch a piece of string from one
end of the assemb ly to the other on all
three faces of the tower section setup, After
aligning, butt tack weld the 1% diameter
legs to the 2 x 2 angle framework. \ Vith
the se tup still in place, tack weld the 12
horizon tal braces in place on the 1 ~ tubing
legs. The E and F tower sections used for

JULY 1968



J/8" DIA . H.R. STEEL

FIGURE 5
Fig. 5. Reinforci ng the boom for greate r strength.

TnTlNG SECTION
2 x '3 / 16 ANGLE

TILTU:G SECTmN
2 x ')/16 AKGLE

<
'0. .

41/8+ nULL 'Y
"!K~;'"3/8 x 1-1/4 x ; -1'" .- 2 x

CD 6' LOi,'Ea
. 2 x
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- .

Guying

The 65' tower as described herein will
safely withstand 87 mph winds carrying an
antenna load such as a small three clement
Yagi-Uda or 2 section Quad beam when
guyed with three ~ -i nch diameter high
strength guy wires attached to the tower
just below the tilting section and anchored
to the ground 22 feet out from the tower.
(No comment is offered relative to survival

pulley arrangement which can be clamped
to the tower section already erected so that
the next tower section can be hoisted up to
the man who is setting the sections. Use a
safe ty belt in standing directly on the tower
during erection. Once the upper tilting sec
tion is in place you can alternately attach
a tower section and a boom section while
tilting the tower back and forth. This
tilting procedure limits tower climbing to
the twenty foot level, which helps the safety
problem.

FIGURE 6

Fig. 6. The hinge assembly for t he tilting tower.

Erection of tower

Select a site having clearance for the
tower and boom to raise and lower. This
may be a problem. what with telephone
wires and trees. The author's tower is set
next to a ranch style house and the tower
lowers across the roof so that one stands on
the roof to work on the antenna. The tower
should be se t in a concrete base a minimum
of 24 x 24 x 36 inches deep. Set up two F
sections and the lower til ting section bolted
together and block in place over the base
hole. Set a plumb bob up, level the tower
and leave the plumb bob in place while the
concrete is poured to make sure the tower
stays plumb. Let concrete cure for a couple
of days and then set the guy wires. Use
either 2' x 2' x L' deep concrete blocks set
3' below ground level for guy anchors or
6" screw type anchors such as are availab le
from Sears Roebuck & Co. Tension guys to
equal pretension of about 300 lbs. Proceed
with erection of remainder of tower and
boom using either extension ladders or a
gin pole. A gin pole is a simple pipe and

boom. This tube bolts between the end of
the B section and the E tower section to
serve as a tension member as can be seen
in Fig, 7.

Two hinges are welded to the front face
of the 2 x 2 angle frameworks of the upper
and lower tilting sections. One hinge is
shown in Fig. 6. A % diameter bolt serves
as a hingepin.

A Sears Roebuck double rachet boat winch
costing $5.99 is adequate for tilting the tow
er. The winch is bolted to a plate which is
fastened to the tower leg by U bolts. T"e
winch rope is % x 30 foot long polyethylene.
~6 diameter steel winch cab le can be used
alterna tely,

14 73 MAGAZINE



JULY 1968

,

Ref. 1. .Iontz ~Ianuffl('turin~ Co.
11 0 1 East MeKinley AHllue
M i ~ llJ\waka . I n dian "

Ref". 2. N t' w L "88onH in A rc W , ld in g (The L incoln
E fer-t ric Co, ; Cleveland 17. Ohio ) . P r ice : $ 1.00

severe wind storms, this tower carrying a
9 sq uare foot antenna wind load and guyed
with three ~ inch d iameter h igh strength
guy wires attached just below the tilting
section is adequate for 65 mph winds.

15

RENEWAL CODE

The two numbers und er your call on the ad
dress la bel are th e expira tion code. We have
t ried to male it simple. The first number is the
mont h that we send you t he last copy on your
subscription and th e second number is the year.
78 would be July 1968, for example.

W elding

If you like to build, it is recommended
that you buy one of the low cost arc welding
units on the market, learn to weld, and do
your own set up and welding on your tower.
This was the author's method. With the con
tact rods availab le today, anyone can learn
to run a strong weld bead in a few weeks
of spare time practice. The weld ing and
technique, incidentally, are invaluable in
building an tennae and many other things.
Reference 2 is suggested for the beginner
welder. Use 7014 welding rod for all of the
tower welds,

Another variety of the tilting tower, which
is incidentally stronger than the tower de
scribed, is to use th ree F tower sections
below the lower ti lting section and one each
of the A, C and E sections above the upper
tilti ng section. This has one disadvantage,
na mely, the end of the boom Is now 15
feet above ground level instead of 5.5 feet.
With the boom elevated, a pulley can be
installed 15 fee t above ground on the tower
and the winch cable run from the end of
the boom over the pulley and stra ight down
the side of the tower to the winch. Still
another variation which results in a 76 foot
high tower is to build the tower as des
cribed , excep t use three F sections below the
tilting section instead of the two F sections
used by the au thor.

One last thought. If this all sounds like
too much work and if you will be satisfied
with a fixed tower, the Jantz tower is an
excellent low cost unit , 60 feet for $141.00.

. . . W6DL

. ,1 1 I I ,
1\ \ • •

Th e complete d t ower in action

of the bcums. ) If a large beam such as a
four section quad (9 sq. ft . wind load area)
is used, three ~- i nch diameter high strength
guy wires a ttached 50' above ground and
at least 25' away from the base of the tower
at ground level will be adeq uate for 87 mph
winds. (An 87 mph wind imposes a 30 pound
per sq uare foot load on the tower and
antenna.) However, since the tower can be
tilted down in a few minutes, it is logical
to do so if hurricane velocity winds are
anticipated . In a reasonable amateur instal
lation where the tower is tilted down during

Close-u p of hing ed section



A 40 Foot Non-Conductive
Sky-Hook

"A" Frame masts with the necessary guy
wires arc functional, but require lumber,
hardware, and a bit of carpentery skills. . .

TV masts will suffice for Field Day Doub
lets, but won't pack the weight required
for the average Amateur antenna. . .

I enjoy dreaming over pictures of 60 foot
tilt-over metal towers. . . dream, that is.

Most "Joe A verage" types arc resourceful
and Hams are no exception, have you ever
seen a 20 foot piece of half inch waterpipe
tied to a treetop with a pulley on the end
to raise an 80 Meter dipole?

In the November '65 issue of 73, Earl
Spencer K4FQU described his 80 foot tele
phone pole installation. I t is interesting and
serves as a good reference for this article.

Still , 80 foot poles don't grow on trees, so
to speak, but there must be enough of the
little ones around to equip every ham with
at least one.

My problem is twofold . First, my sta tion
is located in a tra iler park with not m uch
more than room for a trapped vertical and
possibly a VHF beam. Second, being a fringe

- - - ---

-- -- . -- - ..- -

Paul E. Peterson K7VBQ
P.O. 8 0x 741
Cila Bend, Arizona 85337

T.V. area, it is almost a necessity to keep
below 20 meters as the cleanes t rig will
block out the weak TV signals.

.The only advantage is that every TV re
ceiver must have an external antenna and
mast or pole. It isn't too hard to sneak in
a ham-band antenna with a little ingenuity.

To get on with it, no station is any better
than it's antenna system, and the lower
bands get short-changed because of the size
req uired for a good half-wave dipole or
quarter-wave vertica l without a lot of messy
guy wires.

I was fortunate to obtain a like-new utility
pole from a friend, with the prime purpose
of ra ising the wife's TV antenna higher for
better reception, I told her. Of course I
may have harbored a few thoughts for a
ham antenna or three!

\Vha t can a Ham do with a nice b ig
hun k of free-standing sky-hook? Well. . .

First it has to be b rought home, and to
say the least, this is no small obstacle. In
fact, since it is the first of many, it is the

Fig. 1. Easy does it . Actually it is simple. Just make sure the driver is sober!

16
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The soil here is dry, but hard as rock.
I buried my pole six feet, and with proper
tamping, it turned out like it grew there.

The diameter needs only to be about 12
inches larger than the pole's diameter for
this method, versus several feet larger when
using a boom truck.

Slant the hole on the side you intend to
erect the pole from, as in Fig. I. With the
hole slanted, there will be more of the butt
in the ground, sooner. Also, less dirt will
get peeled off the near-side of the lip, and
there will be less jerking as you near the
upright position.

17

Bring Together

Since the pole was mine for the taking,
I had to devise a plan to get it home. All
of three miles and across a U.S. highway.

A trailer used for hauling a jeep to the
back country was the answer. The trailer
was towed to the pole, facing the top end
and about in the middle.

Three of us lifted the light end over our
heads while the fourth man wheeled the
trailer under the butt end as far as it would
go. When we lowered it down the pole was
balanced just right for towing. \ Ve secured
the pole to the trailer hitch and the rear
cross member with 3,4 inch nylon rope.

To fasten the cludge to the vehicle, a ball
socket should be attached to the light end
with holts or large lag screws.

\Ve took a beavv chain, and with a clove-hitch around the pole and a loop around
the ball, were about ready to go. To further
secure the chain, we put % inch bolts
through the links to hold the chain securely.

It didn't slip, but this method isn't ad-

Take a Pole

Finding a pole in Arizona is not d ifficult.
Farms ranches and small towns seem to have
an abundance of them scattered around.
These can usually be had for little or
nothing, depending on your tact.

If these mean s are not availab le, try the
utili ty company. they usually have poles that
have been replaced for one reason or another
but are still sound. You may have to shell
out a few pesos and sign a release, but
it should be nominal. New poles of 30 or
40 feet in length usually run about a dollar
a foot, and a used one will run in the
neighborhood of ten to twenty dollars, if
you can't get it for your good looks.

Fig. 2. "Tilt-over" for UHF beams.
Great for the VHF beams of under
six elements, 6 meters that is.

hardest. \Vhen you find the answer to the
problem, any that follow will seem to be

•easier.
Having less than 2500 men, women and

pets in town means I have to re ly on
"unskilled" labor. To recruit help I usc the
brew method, and rate all tasks by the six
pack or case. Hollering, "Pole Party at
Peterson's house," will bring enough backs
to get the job done. If there are high school
a thletes around, so much the better, cokes
and snacks are cheaper.

JULY 1968

Add One Hole

Prepare the "pole hole" before bringing
the pole home. Storage creates a problem.

For depth, I was told that one fifth of
the pole should go in the ground, but that
is for utility service, all those wires have
a lot of wind drag. If the soil is sandv it
sho uld be no less than seven feet deep.



Fig. 3. Why not ?

Combine Ingredients
Now to put your pride and joy up where

the neighbors can admire it, in all it's
splintery splendor.

W e placed the butt over the hole, with
the pickup at the other end. A couple of
1 x 3 inch slats were placed against the
back of the hole, to keep the pole from
hanging up and gouging dirt intu the hole.

While two of us held the pole up, the
third man backed the truck under far
enough for us to place the pole on a sturdy
pipe or ladder rack installed on the hack of
the pickup. From then on it was smooth
sailing. \Vith one man at the butt. and one
in the back of the truck, the third man
moved the truck back VERY slowly, a few
inches at a time.

The man in back kept the pole from mov
ing sideways, while the man at the butt
kept it feeding properl y by kicking it down,
as it had a tendency to hind on the slats.

A roller of some sort on the rack would
be desirable, and would make the opera
tion a lot smoother, hut isn't necessary.

After the pole is elevated to 45 degrees.
it starts to get top heavy and much care
need he taken. A loose loop of line was
tied to the rack. around the pole, and again
tied to the rack. This allowed the pole to
move upward on the rack, but would have
snubbed it if it had tried to go to the side.
Remember. SLO\V . .. Keep it centered at

A sledge hammer is used to drive the
steps in almost to the marking ring located
about three inches from the threaded tip.
Then the step is screwed in a couple of
times to seat it.

Oh, one small detail, scrounge up around
fifteen steps or reasonable facsimile unless
you are adep t with climbing hooks.

On good advice, I borrowed another
friend's belt and hooks and such a hair
raising ordeal I never had! It was the first,
and I hope the last tim e for that scene.
Unless you have used hooks before .. forget
. IIt . ...

Double stepping approximately five, and
again at six and a half feet from the top
makes working up there much simpler and
safer. If your feet aren't on the same level
you will get darn tired fast.

Climbing with steps is tolerable, but a
belt of some sort is still necessary to free
your hands safely .

I
«tei'

1:~fSTANDOFF 'I'OI<:---Tei'
(CRUTCHl 34

Garnish With Steps
Now, before you try to get that son-of

a-gun airborne, consider "stepp ing" it now.
(Steps?) You are gonna hafta climb it, like
it or not. )

We drilled o/s inch holes for the steps, but,
again not thinking too far ahead, listened
to experts. It may take an extra fifteen
minutes to set a pole with the steps installed,
but it is much easier than a two hour stint
later.

The holes are drilled three feet apart on
a side and staggered from side to side to
form 18 inch steps .

vised , Mr. Law becomes unhappy with such
practices.

Don't forget to hang a red flag (or shirt)
on the rear of your semi-pole, and, if pos
sib le, have someone follow with four-way
flashers.

This operation cost the better part of a
half case of Rocky Mountain W ater, con
sumed back in the safety of the yard.

18 73 MAGAZINE
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Painting the bottom part to match the background
helps to make the pole disappear?

elaborate on m ethods of mounting antennas
of this type of pole. The variables of loca
tion, band requirements, and the individ ual
Amateur's tastes are many and would re
quire m any p ages of print. There h ave b een
numerous articles for specific installations
so I will briefly cover a few which h ave
struck my fancy and may stim ulate your
imaginations.

By looking at K4FQU's article in the No
vember issue of 73, and ano ther in the
ARRL Antenna Book dealing with a 60 foot
tilt-over m ade of will casing, you should be
able to come up wi th a few ideas for m ount
ing the larger 10 th ru 20 m eter b eams, VHF
collinear arrays and such .

For VHF beams, Fig. 2 will be more than
adeq uate. This installation works weIl for
the larger TV Yagis around town and we
get some fairly powerful d ust storms.

All that is needed is a 6 foot piece of
heavy angle iron, a p air of large pulleys,
barn door hin ge , a 10 to 20 foot p iece of
2 to 2 .5 inch water p ipe or eq uivalent, and
some large lag bolts.

If need he, K4FQU's latch arrangement
can h e incorporated, or the angle iron can

I
~EVATlON fIOTOR(SYNCRO) "'5'0·

- THRUST BEARING ON
POLE TOP

!
Ii,

Attaching Antenna Masts
Now that the pole is up it is useless with

out a few antennas hanging fr om it. I won't

Fig. 4. st oonboun ce, anyone? Eliminate the coun
terbalance by making th e array larger and putting
the elevation rotor in the center!

JULY 1968
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all times. If that b east gets away, some
thing is going to get bent .. . and bad!

Keep the truck agains t the pole when
it is vertical, and cinch up the snubbing
line. Two men can hold the pole vertical
while the third shovels in dirt. Pack it solid
now and no loosening will occur.

One shoveling and three tamping is the
rule. T amping cannot be overdone! \ Vith
a foot or so of loose earth around the pole,
usc a tam ping bar 01' pipe until your arms
ache. Add more dirt and repeat. Doesn't
that brew tast e good?

The tab for this part of the pole party
came to one case, most of it lying on our
b acks and adm iring our h andy-work.

To thwart would-be Tarzans , there
should n't be any steps be low 7 or 8 feet.
There are removable steps that hang on lag
bolts screwed almost Rush, h ut if they aren't
availabl e, you can use regular steps and
rem ove them when not in use.

To enhance the ap pearance of your new
marvel, try painting the first 6 or 7 feet
white, and, if you have a feud going with
the lid next door, cont inue on up with red
and white, alternately .



•

IMPORTANT ANNOUNCEMENT
ALL VANGUARD CONVERTERS NOW USE

RCA DUAL GATE MOSFETS
FOR BOTH THE RF AND MIXER STAGES

, ••,
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•

prices start at $26.95

The pe rformance and features of our new conve rters a re so spectacula r tha t they ca n
only be fu lly desc ri bed in our new ill ustra ted catalog which is ava ilabl e FREE. Se nd
for it today and see o ur entire line of converte rs, pre-amps an d ot he r communicat ions
equ ipment.

VA NG UA RD now makes t he best conve rters. Buy one an d be convinced .

VANGUARD LABS 196·23 Jamaica Ave. Dept. H
Ha llis, N.Y. 11423

be bent as shown, and a "Y" att ached to
cradle the mast when it is upright.

The hinge should be located down from
the top of the pole a distance equal to at
least one third the length of the pipe and
antenna support.

The cable should be attached to the pipe
at the point that is directly opposite the
upper p ulley when the mast is upright.

The h inge is welded to the pipe and
attached to the pole with large lag bolts,
with the hinge being closed when the mast
is up.

With this arrangement antenna adjust
ments or experiments will be simplified.

For a full quarter-wave 80 meter verti
cal I have only a start at the present, an
old trapped vertical with the traps removed.
The top of the vertical is 63 feet above
the ground. I plan to bring heavy copper
wire down from it's base, (bypassing the
insulator ) to one foot off the ground.

....
PLEASE INCLUDE YOUR ZIP CODE

WHEN YOU WRITE 73.

With proper radials it should load easily.
Tuning will be with an S\VR meter and
a sliding tap.

I will cover the lower 8 feet with a piece
of wood or fiberglass molding to prevent
the possihility of someone getting an rf burn.
( Leaving the base of the molding open for
drainage. )

With a 2 x 4 and 2 x 2's laid across the
top of the pole it would be possible to con
struct a "Lazy H" from a pair of 40 meter
inverted "V''s suspended from the ends.

The possibilities are endless, take a look
at Fig. 3, If that doesn't start you looking
for a pole for your backyard, I wish you
luck on your cross-town DX. Hi!

I got a bit carried away with Fig. 4,
but the moonbounce boys can have a ball
with this idea. \Vith all the expensive re
ceivers and arrays needed, the added cost
of a tower has sq uelched a few would-be
moonbouncers.

I hope to see a few new poles around
with all types of goodies sprouting from
their tops. If I can be of more help, I will
answer any questions if at all possible. I'm
in the book. . . . K7VBQ
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Burn Prevention CRABTREE'S
ELECTRONICS

$149,50

(lj .. GJ- - --
W

18HT
HY·TQWER
Multi -band

vertical antenna

,)>

w
The superb

NEW R-530
by GALAXY

;B.wB~
WA5 BSR/m

Phone 214-748-5361

"The Ham's Heaven"
presents

Solid state receiver tor the most
exacnnq performance.

S695.00

WRITE OR CALL FOR QUOTES
OR TRADE-IN ALLOWANCE S

Please ship me the fol low in g:

CRABTREE'S ELECTRONICS
2608 Ross Ave., Da llas. Texas 75201

~------ _.._---- - -- ----- - - ------- -- - --_ . ---- -- -----~

This soldering iron/pistol sta nd has been used at
VE3BU E for several months wit hout any burns!

How often has that soldering iron of yours
burned you? Getting tired of cursing the
b lasted thing? 1 solved the problem b y build
ing a small "cage" type stand so that even
if 1 did aeeidentally toueh the stand 1 could
not get burned.

As shown in the photograph, my stand
holds two irons. The base is a piece of scrap
pine. T he stand for the pistol is made from
an old loudspeaker back that used to hold
the coil and magnet together. The spring
can be replaced by a piece of p ipe with
plenty of holes drilled into it. The small
iron has a homebrew bracket as shown in
the photo.

In case you are worrying that the weight
of the pistol will topple the stand, don't! The
pistol is of German manufacture and weighs
less than most irons. If you do use a trans
form er type soldering gun with this stand,
the base will either have to be made larger
or else bolted to your workbench.

Shipped pre-paid anywhere in " 48"

o Check or Money Order attached

o Gal axy R-530 $695.00
o Hy-Tower Model 18HT $149.50

Name _

Address _
City Call _

Slale Zip _

D. E. Hausman VE3BUE

73 BINDERS

Are your magazines falling down all the time?
Our bright red bind ers will hold them on the
bookshelf. Sta mped in go ld. Specify yea r. Only
~3 each, but going up before long . Order.

73 PETERBOROUGH NH 0345B

,,,,,,,,,,,
•,,,,,,,,,,,

, ,
: A m e r ican Ex p re s s . B a nka m eric a r d - D in ers Club I- - - _ _ - - _ . _ - _. • - • _ _••••1
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AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT

'12
14'
' 89

."
"'

se e
SB2-XC Cali b.
5B I·LA li near
5B ·3 4 Xcvr

SUN
SW-117 AC s up $ 75
5W·12 DC su~ly 75
350 XCYf (ear ly) 269
350 Xcvr (late) 199
400 Xcvr 249
40& VFO 49
420 VFQ 75
1176 AC suppl y 65
4 12 DC s upply 75
105X MARS cse. 39
22 VfO Adap tor 15
Mark 11 Lin/Sup 475

UTICA
650 Xcvr/VFQ
650A XcvrlVFO

WATERS
300 1 Hybrid Cpl r. $ 39
331 Grid Dipper B9

WHIPPANY L ABS
-t.n Lulu· Xmtr s 89
"Li t Lulu· Rec 89

JULY 1968

$8'
59

"

."

LI NE AR SYST EMS Re i NOW
Adcom 250·6 DC S<lppl y $145 $ 50
A <l com 3SO·6 DC Supply 125 &5

MOSLEY Re i NOW
'>!·S 80· 10m V~'ti e.1 $ \ ~l $ 89
v.e-a <!O&1lOm Ve<t'eal 10l S9
5-'lO1 1 ~I . ""'" II~... I ~) n
A-1OK ) ~1. :zo", II.... 129 79
NATIONAL Ra t NO"
200 Tr...e~'''er NO $lS9 $289
AC·1OO AC Supply NO 75 6 1
NCXA AC Supply NO 110 90
NEW-TRON ICS R_C. NOW
CQ. <!O ~Om Cl, fl O",ell~, $ 50

REGE NCY RaC. NO"
H R· nll lO-SO Me Mon'lO•.cl ' o 'lI ~ $ 611

SQU IRES-SANDERS hC NO"
66·", 6n> Tr..see'"er $249 $ 175
~ 1 7 AC "'WI, 119 69
~ Ie DC suppl y 159 79
Allband~r Tune< 119 6 ~

16· Vidoo Mo nilor 299 1~9

TELR EX Rec NOW
2OM-ll7 11 3 e l. 10m Beam $ 95
«lm In"..t~ II ~"J bal un IS

GAVIN R_C . NO"
Ha"er 'e O; II 60Il f,I ,.. , H $ 2S

We'll buy your ham gear
for spot cash. Tell us• what you have 10 sell

and we'll rush our offer.

Re c . ' 0'

"",•,.. '"" sa

NATIONAL
NC-109 Rece iver $ 79
NC-I25 Receiver 79
NC-15S Receiver 99
NC-270 Rece iver 119
HRO-5O Receiver 149
XCU-27 Cali brator 15

MOSLEY
CM-I Receiver

LINE AR SYSTB'1S
250- 12 DC supply$ ~9

350- 12 DC SlJpply 69
500-1 2 DC s upply 95

LINCOLN
&m Transce iver S 39

MARS
LE-2 PtIone pa tcll $19

MIDLANO
RF Mon. Scope $ 19

s 19
89

275

SI7 5

S75

NEED
CASH?

T~c """'$ ""e" below are b....nd-ne.. .,.. carry lI'I e full ",.,ufaClurc" "I ....
e"",,,,,,.,.., _ . r.,<y . Some " ..u h....e been Of' d'IoI"ay . bu, ""'$I at . F..,,,,'l'
Se.,leoj. Due '0 I"' '' , ed """"IOU 01 me follo ...,n& CIon Out ' , ems , ,e"" , .u
CASH IN FULL WIT H OROER _ NO T RADE' NO . "Ie .. 0.101'1.,.,

JO HNSO N
122 VFO
Rancer I
500 Xmtr

AH ECO Re t . NO.
TX·86 Xmu . 01 . 6v 1,1. $ 89 $ 54
T X·86 XmV ' it . I lv f,1. 89 59
.lC· 1 Tr ansm iller 19 14
E. T. CL EGG CONVERTERS Rec NO"
228B 1m, 28.S-19Me if SI]5 $ 96
61 ~1I 6m. 1~ .1).1 45Me il 115 8]
11. , L . DRAKE Ra t · NO"
DC·l DC Supp ly $149 $ 89
5C-6 "" Con"etter 65 54
T·4X T.ansl,,,,,,,, 399 325

EICO h C· NO W
no Tr . nsmi' ,.,· w"od $129 $ 99
no Modulato' - "' ''ed 89 69
no MOdulator - .,t 59 ~

E·5 Endow'e for no 4 1
75l Tr..se.. ..,e< - ","ed m 139
753 Tr.. see'''e< - . ,t 1~ IH
751 AC Supply ' ",rr~ 109 89
751 AC s..wly - .,t 59 54
7S1 OC s..ppl, • ",,,od 109 89

GAL AXY RoC· NOW
Gal ...y \I Mk II Xe .r $420 $1]6
OC·35 DC Suppl, 99 79
PSA·lOO AC Supply 119 49

NY· GAIN
1-80P llO-«»n 0011010
HO Traps · 90& 4il'n
10lB 1 el. lOIn Be...
I II Ilel.l<-.",~"",

11RMK Roof Mount K't
TH·60X Tro -Bande'
TH·1 Mk II 2 01. Tn· Sande'

HUNTER
IDOOA Lin.lSup.

JACKSON
618 Tube tes ter

* 10 Day Free Irial Hese on ly Shipping ChargesI * 30 Day Guarantee *full Credit Witlin 6 Months on Higher Priced

New Equipment *Pay as little as $5.00 Down - take up to 3 Years to Pay the Balance *Order Direct from this Ad I
AM ECO 3510-2 Mount 7S Comm III 6m 99 HQ·180AX Reo: 375 KWamp/desk (store NCX-J Xcv, 189
CN-SO 6m conv. S 29 S16f-2 AC supply 115 Comm IV 6m 139 SP-600 Receive r 175 pi ck-up only) .o\9S NCXA AC supply 75
PV-220 Preamp 9 S16E-2 DC supply 7S 6m Lineae H 69 HEATHK IT Audio A"'4>'i fi er 2S AC. 200 AC supply 59
PS-I ACsupply 8 MP-IDCsupply 119 6m Linear III 99 MR-l Rece;~r S 49 Invader 200 275
lX·56 Xmlr 49 DL-I OU/YWT1Y load 35 G-5O T';,Jsceiver 175 RX-I Receiver 1.f1 6N2 VHF Xmtt 89 ~IHOOOB DC ~p S S9
TX.f>2 VHF Xmtr 109 35K·]1 plll,-,n ad. 10 900A 2m Xcvr 199 56-300 Receiver 225 Mob. Xmu (as-is) IS
621 VFO 39 30K-I wattmeter 39 910A 6mXcvr 1B9 SB-301 Rece iver 249 TR Switch I ~ POLYTRONICS
AZTEC R. L. ORAKE 3·way Suppl y 19 MT-I Transmitter 29 KNIGHT PC-6 6m Xcvr SI49
876 OC supply S 39 2B Recei ver $189 Thin-Pak 19 OX-60 Trans mitter 59 R-SSA Rec eiver S 44 RM E
B & W 2BQ Combo 29 G-76 Trans ce iver 99 OX-1008 Xmtr 99 TR- I06 6m Xcvr 109 0 6-23 Preselect $ 29

G-77 Transmitter 155100 Xmtr S B9 2C Receiver 175 TX·I Transmi tter 115 6900 Receiver 175
'CQ r~~c~ "G-nA Transmitter 59 LAF AYETTE

SI5B SSB Adaptor 109 .......".,., .. 050-100 x-. ,., 56-10 55B Adap tor 79 4302 Speaker 9
R-1A Receive- 299 '" HX-IO Xmtr ns HE-15 Xcvr S 59

C ENTRAL EL ECT. T-1X Xmtl' 299 GS6-IOI Linear 169 HA.IO Linear 175 HE-45A XcV( 69
QT-I Anti-lrip S 6 6n I2v converter 19 HW-1 2 75m Xcvr B9 H E -~5B Xcvr 75
600L Linear 199 EICO
M'1-2 Anal"' zer 59 722 VFO $ 31 HALLICRA FTER$ HW· 32 20m Xcvr 89 L AKESHORE
RM adaptor' 9 723 Xmtr 29 S-S3 Rece iver $ 39 HW-32A 20m Xcvr 99 Phesemaster II

730 Modulator H 5X·10 1 Mk III Rec 119 56-400 Xmtr 275 Banchc pcer VFO
CL EGG! 753 SSB Xcvr 139 5-107 Recei ver 59 HP-2~ ACsupply 49 P- 100GG Linear

SQUIRES-SANDERS SX-IIO Receiver 99 S8-6OO Speaker 12
zre 2mXcvr $169 ELEC1ROPHY Sl CS 5X-III Receiver 139 HG-ID VFO 19
99·er 6m Xcvr 69 Autronic Keyer $ 59 5X-1l 5 Recei ver 325 HW- ID 6m Xcvr 1 ~9
Thor 6 (RF only) B9 ELMAC R-~8 Speaker 9 HP.2l AC supply 39
~17 AC sup.lmod. 75 AF-68 Xmtr $ 19 R- 48A Speaker 12 MP- I DC s upp ly 24
~ 1 8 DC sup .lmod. 75 PMR-7 Receiver 39 R-50 Speaker 12 UT- I AC supply 19
Zeus VHF Xmtr 375 PMR.8 Rece iver 79 HT·30 Trans mitter 119
Interceptor B Rec. 3~9 HT-32 Transmitter 225 HE WLETT PACKARD
Allbander HF tuner 75 GLOBEIGALAXY/ WRL HT-32A Xmtr 2-19 200CD Audio OscSI25
Venus Xmtr 225 OllrflP 300 Xnm $ 12S HT-338 Linear 375 6080 VHF Gen. 899
611B 6m Conv. 75 56-175 SSB Xmtr 59 HT-37 Xmtl' 225 TS-5 IDA-U Gen. 699
COLLINS Gala.y 300 Xcvr 139 HT-4O Trans mitter ~9 HI CKOCK
3108-1 E.citer $ 49 P5A·3OOC AC sup. 10 HT-~I Linear 175 539C T ube tester $299
75A-2 Receiver 219 G-300 DC supply 19 HT-44 Xm tr 225
75A-3 Recei ver 269 VOX (Gala. y 300) 12 P5- 15Q-1 20 AC sup 75
75A-4 (0190) ~25 Galaxy V Xc vr 269 PS-I50- 12 DC s up 39
Speaker ,AI.A2.A3l 9 AC-35 AC supply 65 MR- 15O Rack 15
75S-3C Recei~r 199 DC·35 DC supply 75 P-SOOAC $upply 75
51J-~ Receiver 995 CAL-35 Calibrator 12 P-SOOOC $upply 69
32V-1 Xmu 99 5C-35 Speaker 12 SR--16 6m Xcvr 99
32V-3 Xmtr 175 2000 Linear/sup 275 HA-2& 2-6m VFO 31
30L-1 linear 375 UM- I Modulator 29 HAI't1 ARLUNO
KWM-2 Xcvr 750 Rej ectof AC suppi y 1 HOo I IOC Rec $ 129
KWM-2A Xcvr 895 GO NSET HOo I70 Recei ve r 169
3126-5 Console 219 Comm I 6m $ 69 HQ-170AC gee 2~9

•••••••••••••••••••
• To: AM ATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Mi lwaukee. Wisconsin S3216 C •

: Sh ip me the fol lowing Reconditioned ElId lpmen t: :

• FIRS T •

• C t-t01CE •

• SECOND •
C HOICE

I IIF ANYI •

• T H IR D •

•
C HOI C E •
{IF AI'.IYI

• •
• I enc lose S I wi ll pay balance(if any ) •

• 0 CO D 0 1yeal 0 1years o 3years •• •
• Name •

• •• Address •

· Ci_ •• •
. ~. ZIp •
• 0 Send Late~ Ham Catalog. •
•••••••••••••••••••



William R . Hirt W7GB/
1019 S.E. Roberts A ve.
Roseburg, Oregon

The Beam Pole
The beam pole h as a number of features

not possible with other m eans of sup porting
a beam antenna. A beam can be lowered
in a horizontal positi on to within 7 feet of
the ground if a wind storm threatens or if
work on the beam or rotor is necessary.
Since it can be run up and down the pole
in minutes, the beam can be m oved to any
desired height for testing.

The pole should be set so that the beam
is clear of obstructions. Dig a hole 4th feet
deep and large enough to receive the pole ;
place the bull at th e edge of the hole and
with the pole along the ground. It can be
of any length but should have a 5 to 6
inch cross section at the top. A suitable pole
can usually be purchased from your tele
phone or electric company for about $60.

Snap a chalk line th e full len gth of the
pole so it can be used as a reference m ark.
Trim the top of th e pole so that a sheave
housing can be fastened with lag screws.
About 1 foot from the top, m ake two saw
cuts 2% inches apart , 114 inches deep, across
th e chalk line. Chisel out the wood between
the saw cuts and smooth it out. Place one
of the angle irons in the slot and bolt it
through the pole with a If.! inch bolt. Do
the same with the other angle iron about
2 or 3 feet above ground level at the butt
end of the pole. Be sure th at both top and
bottom angles are in line.

Cut two pieces of % inch galvanized guy
wire about 2 feet longer than the distance
between the top and bottom brackets. Insert
one end of each cable through the If.! inch
outer edge holes in the top bracket and
bend the ends back ahout 2 inches and
fasten th em securely with % inch cable clips.
These clips should act as cable stops on the
top side of the bracket ; until the pole is
erected the lower ends of these cables can
hang free.

Run the %0 inch aircraft cable through
the sheave and fasten the ends near the
lower bracket temporarily with staples.

If the pole is to be set in the hole, the
ground portion should be painted with some
preservative, and the pole should also be
painted. Setting the pole is a job for a

24

telephone or electric company crew. They
will usually do th e joh quickly for a reason
ahle price.

A hin ge base for a pole, similar to those
used on some flag poles can also be used .
(See diagram for details ). \Vith a tilt-over
installation, th e pole can he raised with a
car or truck, using a cable and a gin pole
or crotch made out of two pieces of 2" x 8"
x 14' long.

\Vhen the pole is set, you can tie the
sliding frame to the pole several feet above
the lower angle bracket. The two % inch
guide cables can now be threaded through
the upper and lower guides on the sliding
frame. Place the Jh x 8 inch eye bolts in the
Jh inch holes at the ends of the lower angle
bracket. Pass the cables through the eyes.
Pull the cables as snug as possible by hand.
Bend the ends up in a tight, d ose loop and
secure with % inch cable clips. Cut off the
surplus ends of the cable. By using an iron
har or wrench to hold the eye bolts from
turning, tighten the nuts on the eye bolts
until the cables are tight ; alternate the
tightening between the eye bolts to keep
the top and bottom angle brackets parallel.

Select the desired height from the ground
and bolt the boat winch on the back side
of the pole. Loosen the staple holding the
hack half of th e 11G inch pull cable and
fasten the end securely to the cable drum.
Now loosen the staple holding the front half
of the cable, pass it through between the
guide anns of the slid ing frame and fasten
it to an eye th at has been welded to the
low end of the mast. Use one or two 116 inch
cable clips . Wind the cable on the winch
and raise the slide frame about a foot.

You are now ready to mount the rotor
and beam on the 1 1(4 inch mast part of the
slid ing frame. Connect the feed line and
set the beam so that it is parallel with the
top bracket. This is necessary so that the
beam can pass the top bracket. The beam
will extend above the top of the pole by
about six feet when it's pulled up so that
the top of the guildes will h it the lower side
of the top bracket. Give an extra pull with
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Large ~ SWAN Stock = Fast Delivery

PERSONAL SERVICE from fellow
hams who understand your problems

I

PLAN
option

Top Notch Service Department

36 MONTH TIME-PAYMENT
offers fre e lOS-day pay-off

GOOD REASONS for buying
your new SWAN from

AES

SAME DAY SERVICE on most Orders
and Inquiri es from our Centrall y
Located Modern Facilities

TOP TRADES for your good cI ean
equipment

STAY-ON-THE-AIR PLAN-Enables
you to keep your trade-ins until your
new gear arrives _ Lose no operating
time!. '•

RAY SEZ: -Why so much new SWAN in stock?" Simple! SWAN makes GREAT
transceivers and AMATEURELECTRONIC SU PPLY is a GOOD place to do bu si ness
with. The demand created by the SWAN and AES Combination requires a huge
inventory of Factory-Fresh equipment to insure prompt del ivery .

LfJfJK at your low Monthly Payment
AFTER JUST '5 0 0 DOWN SAVE $50

SWAN 3SDC 8Q·IOm Transceiver (14.98)S420 .00
SWAN 500e 80· 10m - Deluxe (18 .59) 520.00
SWAN 250 6m Transceiver (11.55) 325.00
Mark 11 SO· 10m Linear - w/tubes (14 .08) 395 .00
Mark 68 6m Linear - w/tubes (14.08) 395.00
Power Supply for Mark II & 68 (8 .30) 235.00
TV·2 2m Transverter - specify if (9 .38) 265 .00
117XC AC Supply w/spkr . in cabinet. (3.61) 105.00
14·117 I2v DC Supply w/cable (4 .51) 130.00
405X MARS Oscillator - less crystals . . . . .. 45.00
406B Small Phone Band VFO . . . . . . . . . . . . . . 75 .00
410C Full -Coverage VFO . . . 115.00
210 6 Meter VFO ............•.••.• .... .. 120.00
VX-II Plug-in VOX. . .. . . ..•.••........... 35.00
22 Dual VFO Adaptor . . . . .•.•........ .. .. 32.00
100kc Calibrator kit for 350C. .. . .. . .. .. .. . 19 .50
500kc Calibrator kit for 250 . ... . . . . . . . . . . . 19 .50
RC-2 Mobile Remote Control kit . . . . . . . . . . . 40.00
45 Swantenna - manuaL . . .. 65 .00
55 Swantenna - remote control . . . . . . . . . . .. 95 .00
Custom Contour Bumper Mount . . . . . . . . . . . . . 24.95
Kwtk-en Antenna Connector . . . . . . . . . . . . . . . 3.25
14C 12v DC Module/cable .. .. .. . . . . . . . . . . 65 .00
14CP As above , but Positive Ground . . . . . . . 75 .00
I17X Basic 117v AC supply ONLy . . . . . . . . 65 .00
230X Basic 230v AC supply ONLy . . . . . . . . 75 .00
117 or nOvac Line Cord ( speci fy).... .. .... 8 .00
8' Cable w/plug (Supply to Transceiver) . ... 6 .00
noxc 230v AC Supply , speaker & cabinet .. 1\5.00
14-230 12v DC supply w/nov Basic 140.00

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave.; Milwaukee , Wis . 53216

Phone (4 14) 442-4 200
STORE HOURS: H on & Fri - 9 am t o 9 pm: Tues. Wed &
Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm

Purchas e a ny new Swan tra ns ce iver or
linear at the re gul ar price with no t rade-in
and you ma y take a $50.00 Cre d it toward
the purcha s e of an y other merchandi s e .

•••••••••••••••••••
I To: AMATEUR ELECTRONIC SUPPLY I
• 4828 West Fond du Lac Avenue I
I Milwaukee. Wisconsin 53216 C I
• I aminterested in the fol low ing newecuipnent- •
I I
I •
• I nave the follow ing 10 trade: (wnat's your deal?) •

I I
I I
• ShiP me the following New EQuipment. •

I I
I I
I Iencl ose S I wi ll pay ba lance (if any) I
I 0 COD 0 I year 0 1 years 0 3yea" I
I I
I Name I
I I
I AddTess I
I C.ty I
• I I
I State lip I
1 0 SEND 1968 AMATEUR CATALOG I
•••••••••••••••••••
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USED MODEL 501 TV CAMERAS the winch, so the pawl will engage the next
notch to insure rigidity.

You now have a very satisfactory b eam
installation. No guy wires are needed and
your beam can be lowered in a hurry for
any reason, , , , W7GBJ

Material list
1 pole 5 to 6" cross section a t t op; length as desired.

2 pieces 1,4," x 2Y,," x 21,6" angle iron 26" long, Ih"
hole drill@d at each e nd on 24" ce n t e rs, :lh" hole in
center on opposite angle 13" from end.

%" galva nh:ed g uy line cable, to reac h top and bottom
b rackets pl us 2' {or fasten ing.

3/ 16" air craf t ca ble lo n R' enoug h to run f rom eye at
bottom of m eat through s hea ve at top and down
to winch.

1 7" or 8" " Vee" belt pulley, J,f" hub.
1 p ulle y h ousi ng.

8 "" x 3Jh" lag sc rews.
" %" ca ble clips.
2 3/ 16" cable clips.
2 lh" x 8" eye bolts.

1 piece 1% " x 10' thin wa ll cond u it .

1 piece %" x 6 ' thin wall conduit.
1 %" x 6" or 7" bolt and washers.
1 lh" or %" x 12" o r 14 " bolt and waebera

LABSVANGUARD

0.
0 • •

" '.'.

Used Model 501 sale priced
$160.00 FOB Hollis

MADE
IN U.S.A.

Don't delay. Only a few used came ras a re
available each month. For specifications send
for our illustrated catalog.

$160.00 fOB Hollis

Each m onth w e have a limited number of
used TV cameras which we make available to
hams at greatly reduced prices. T h ese cameras
were rented out for temporary surveillance
jobs on cons t r uct ion sites, county fairs , con
ventions. etc . All have been checked out a nd
are guaranteed for 90 days. Com p lete with
vidicon and lens.

Dept. H, 196-23 Jomolca Ave ., Hollis, N.Y. 11423

They didn 't have any 20 foot Ladd ers at The Hard 
ware Store, do you want me to try the Radiostore1

WORLD RADIO
. LABORATDRIES

-r IEverything in eq uip
ment and accessories
for HAMS and CBers
at World Ra dio Lab's
Amazing low prices!

Great Ama teur
"Packa ge" combina
tions picked by
WRl's experts.

Anything in the
book on ea sy
cred it terms!

~-- -~_.

-1IJ!!ID_'!!!,!IIlIIA1811£!
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Scott Marovich
2407 S. Rose St.
Kalamazoo. Mich. 4900 I

Electricity Abroad

A hand y reference for hams vacationing
or traveling, and p lanning to operate over
seas-or for anyone planning a DXpedition
-is a new bookle t prepared hy the Depart
ment of Commerce, in co-operation with the
U.S . Foreign Service, "Electric Current
Abroad ," Origin ally published in 1963 for
use by U.S. manufacture rs, exporters, and
citizens living or travelin g abroad , this 8 1
page revised ed ition h as been expanded and
updated to include a curren t list-arranged
ulphabeticalty.-of the characteristics of the
e lectric power supplied in most of the major
cities and cou nt ries of the world.

The list includes the type of current (ac or
de ) , nominal line voltage and ( if ac ) fre
quency, phase of the sys tem (single- or 3- )
and the number of wires (2, 3, or 4 ) . F re
quency stab ility and freedom from service
interrup tions are indicated by "Yes/No"
evaluations of whether electric clocks may
be used reliably, and special wiring co nd i
tions such as "neutral" third wires are also
noted . The list includes only the power sup
plied for domestic or light commercial se rv
ice, and does not cover industrial, high
voltage, or other special applications. Also
included are illust rations of the three types
of plugs and sockets most commo nly in use
around the world, and an accompanying
table showing, country-by-country, which
are used where, and whether adapte rs arc
readily available.

Aside from being a valuab le reference,

«Electric Current Abroad" is also an in
teresting source of genera l information and,
shou ld you be so inclined, and aid to settling
pointless arguments . A few salient facts, for
example :

Aside from Argen tina, Greece, and India,
wh ich seem to have mixed uc and d e sys
tems, only a handful of major cities still rely
on de. Glancing down the list, I was unable
to find a single ac system with a nominal
frequency other than 50 or 60 Hz (50 having
a slight edge over 60 ), although there seem
to be q uite a number of places where the
stab ility or freedom from service interrup
tions are less than perfect (Northeast U.S.,
perhaps?) . As in this country, most cities
offer a single-phase voltage in the neighbor
hood of 110-130 v, and 3-p hase power of
190-250 v, although a large number supply
190-250 v, single-phase, and 380-460 v, 3
phase. Some cities offer all th ree voltage
ranges, and, going down the list, one can
generally obtain all the possible permuta
tions of voltage and phase, with some cities
even offering one voltage range in nc and
another in de!

All in all, "Electric C urrent Abroad" is an
in terest ing and valuab le source book, es
pecially considering the price (which we
naturally saved until the end, to entice you):
I t's only th irty cents , postpaid, fro m the Su
perin tendent of Documents, U .S. Govern
ment Printing Office, \ Vashington, D.C.
20402. Specify Cat. No. 0 265-525 when or
dering.

Mfd. under
I etrex Pat.

-,~~2,576 ,929

TElREX (Patd,) "BALUN" FED "INVERTED-V" ANTENNA KITS

EASY·TO-INSTAll. HI-PERFORMANCE l OW-FREQUENCY ANTENNAS
\l "Mon o" Bands from $23.95- Also " Trapped" 2 a nd 3 Ban d Kits.

3, 4 o r 5 Band "ccnrcet-tnverted-v" Anten nas from $52.95
3, 4 or 5 Band. 5 t o 10 DB- "Emplrical-I.V.-Logs"-S.A.S .E.

TELREX COMMUNICATION ENGINEERING LABORATORIES-ASBURY PARK, N. J. 07712WRITE FOR
TElR EX PL 68
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Tilt That Tower

Tower on t he way down with helpful neighbor
dem onstrat ing the use of the restraining lines.

How many times have you read «beam
antenna" construc tion articles and thought
that you would really like to give it a try
except-how would you get it up on top
of your tower. And right there you drop it
and just keep on dreaming about 8.5 or 10
or II db gain-how it sure would give that
extra p unch to that rig you have.

Let's face it, no matter how good a rig
you have, if you aren't radiating maximum
you're not in good shape to compete for
that rare DX.

So, if you can't afford a crank up tower,
don't have a crane handy or can't muster
up enough extra pairs of muscles whenever
you want to work on the beam, then this
article is for you .

Right now let's quench your fears of
special p arts, welding, etc., before we go on.
Everything used in this project can be found
in Sears Roebuck and Co., and a moderately
stocked steel supply house . The actual con
version will depend on the type of tower
you have, but the b asic principle will remain
the same.

There is one requirement with this type
of construction article that should b e kep t
in mind-be very critical of so called "junk
box" parts. Don't skimp on the quality of
the material you use . You are dealing with
considerable weight and a component fail
ure could be catastroph ic. No matter h ow
confident you are of the fini shed product

28

Dennis Bryan W2AJW
4 Crescent Drive
Apalachin, N.Y.

never allow anyone to stand under the tower
when you are raising or lowering itl

The actual conversion will depend on the
type of tower you have and for that reason
actual dimensions will not be given. How
ever, using my conversion and p ointers as a
guide, you sh ould be ab le to do a safe and
lasting job on your tower.

My tower was manufactured some 12
years ago, is 50 feet high, has one inch
tubular legs on 12 inch centers and has
horizontal braces also made of one inch
tubular steel. This type of construction was
typical for that era and compares with the
newer towers using solid steel "zig-zag" or
flat "corrugated" bracing.

The tower conversion can h e broken down
into four steps once you make sure you have
enough room on your property on which to
lay down the tower.

1. Construct a base hinge.
2. Construct in intermediate pulley mount.
3 . Determine the weight to he lifted.
4. Select a proper cable, winch, and

pulleys.

Construct base hinge

The base hinge should be constructed one
or two feet above the ground. Putting the
hinge at that height will allow the winch
to be mounted on the tower, eliminating the
problems of mounting it on the h ouse. The
hinge should not be made any higher than
two feet from the base as the thrust of the
tower in the horizontal position may cause
the vertical portion to b end. Examination
of the photo will show the two 1'14 angle
brackets that were added between the hinge
and lower rear base for that reason.

The hinge itself is constructed by cutting
the tower in two, midway between the
hori zontal supports, about one or two feet
above the ground. T wo pieces of 2 inch
angle iron are b olted horizontally to the
front legs. T wo % inch bolts are used in
each end of each piece of angle iron. A 1Y4
inch length of angle iron is bolted to the
rear of the lower front legs under the lower
of the two % inch bolts. The 1'14 inch angle
support brackets mentioned ea r li e r are
h alted at the upper end to this 1Y4 inch
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angle iron. The lower ends of the 1% inch
angle irons are boIted to the lower rear
horizontal support member. The hinges are
of the "Barn-door" varie ty from Sears Roe
buck and Co. and are held to the 2 inch
horizontal pieces by % inch stee l bolts. Use
the largest hinges that will fit your tower
width .

The hinged section of the tower can be
made stronger by inserting 18 inch steel
rods or pipe into the hollow legs or by
removing about 10 inches of the legs be
tween the horizontal members where the
hinge will be installed .

T he clamp for the rear tower leg is made
by splitting a IO inch piece of one inch
ID pipe or tubing with a hacksaw. This
clamp is held with four % inch bolts, two
above and two below the cut in the leg.
\Vhen lowering the tower it is only neces
sary to remove the top bolts.

member. '% inch bolts are used to secure the
channel to the tower.

Determine weight t o be lifted

Three or four formulas will be used to
determine the tension in the lifting cable,
pully and winch:

AI . Determine liftin g weig ht of tower a lone :

For uniform constructi on towers.

.,
~

WI ~ Weight of tower alone (weight
per section times number of sections).
AD = 16 tower length or AC /2.
R2 = Point tower raising cable attaches
to tower.
HI = Base or hinge pivot point of tower.

T o solve for R2:

To solve for RI:
R1 +1\2 =W2+W3+W4
Rl =W2+W3 +W4-1\2

A2. Determine lifti ng weig ht of tower alone :

For tapered tower construction such as
the Spaulding "Strata-Tower".

: ;,, , ,, , ,
, , ,, , ,, , ,
, , , ..'" ., ,, ,

~ G I 0Q 1 0

" F , '"
,

W2~ Weight of 1st section .
W3 = W eight of 2nd section.
W4 = W eight of 3rd section .
RI = Base or hinge pivot point of tower.
R2 = Point tower ra ising cable attaches
to tower.

1\2= (AD)(W 1)
AB

To solve for 1\1 :
R1 +R2 =W1
I\I =W1-R2

(AD)(W 1)-(AB)(R2)=O

AF = AR BG _ BD DH _ DE
2 2 - 2

AG = AB +BG AH =AB+BD+DH
T o solve for R2:

(AF)(\ V2)+(AG)(\ V3)+(AH)(W4) 
(AC)(R2) = 0

1\2 = -e(A:..:.:...:F)~( \~V=:2 )~+.-C(A~G=')C'r(\:,'-V.:::3 )~+.-C(A:.:.H:.2C.)(\.:..:.V..:.4 )c
AC

Intermediate pulley mount
Since my tower was put up next to my

house, the Intermediate pulley mount was
combined with a home m a d e "house
b racket". The house bracket was made of
two 2 inch by four feet lengths of angle
iron. These two brackets extend approxi
mately 21 inches out beyond the house. T he
underside of the roof where they are bolted
is reinforced by 2 x 8 inch lumber. Just
outboard of the roof of the house a length
of 2 inch angle iron is bolted between the
two arms. The intermediate pulley is bolted
to this angle iron.

A length of 1v.. angle iron is U bolted to
the inside of the front two tower legs at a
height eq ual to the two 2 inch angle iron
arms of the house bracket. \Vhen the tower
is raised, this angle iron bolts to the two
arms with % inch bolts.

Several of the preceeding steps require
the bending of the ends of angle iron. This
is easily accomplished by hacksawing the
unneeded side off the angle iron an d then
using a hammer to obtain the requi red bend
in the tab.

T he winch is mounted on a 1% x 3 inch
"U" channel 19 inches long. A one inch
hole is drilled 1O 'h inches from the left side
of the channel. The channel is then slipped
over the rear leg before the rear clamp is
installed. One % inch hole is drilled through
the channel and rear leg and another
through the channel and front horizontal
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B. Determine lifting weight of tower, antenna, rotor,
etc. combined :

co
"'~-------4;"I---;
~-- ~

L\V = Lifting weight of tower where
cable attaches.
Rl and R2~ From formula Al or A2.
\V5 = Combined weight of antenna,
rotor, etc.
AB= Distance from hinge base to lifting
cable point on tower.
BC = Distance from lifting cable t ie
point to antenna at top of tower.

To solve for LW:

Rl + (AB)(R2)+(AC)(W5)-(All)( LW)= O

LW= RI + (AB)(H2)+ (AC)(W5)
All

C . Determine te nsion in lifting cab le, pulley and
winch:

PULLEY

..........
<,

FF

- CABLE/<,
' "' "o ........'Q TIE POINT OF PULLEY

PIVOT ON TOWER

(WINCH) Itt

R2 = From formula B.
All = Distance from hinge base pivot of
tower horizontally to cable tie point.
AC = Distance from hinge base pivot of
tower ver tically to pulley.
T = T ension in cable ACB

CB=v'(All)' +(AC)"

To solve for T:

R2
T~ AC + CB

Examination of the formulas will show
that:

1. E stablish the intermediate pulley point,
point "C" in formula C as high as possible.
The higher that point is the less the tension
in th e lifting cable.

2. Keep the cable tie point on the tower
out as far as possible- at least half the
tower length. The maximum distance out for
the point will usually depend on the height
of the intermediate pulley.

Select proper cable, winch and pulleys.

A. Cab le

30

Steel cab le (wire rope) comes in a variety
of sizes, strandings and strengths. Wire rope
is commonly designated by two figures, the
first indicating the number of strands and
th e second the number of wires per strand.
That is: 6 x 7 is a six-strand rope having
seven wires per stra nd. The higher the
number of strands and wires per strand the
more flexible the cable. For instance a
8 x 19 cable is much more flexible than a
6 x 7 cab le. Because you will he using a
small (2 or 3 inch) pulley you will want a
flexible cable, say 6 x 29 or 8 x 25.
F
i

'If '

_.-

,
\ i '),

Base hing e and winch mount. Note angle iron sup
port struts going from upper front le gs to lower
rear leg.

The strength of cab le depends upon its
size, kind of material of which the wires are
made and their number, the type of core,
and whether the wire is galvanized or not.
This tab le gives the medium strengths of
cable appropria te for this type of applica
tion :

')\G 2500 pounds
Y\ 4000 pounds
:y,G 6500 pounds
% 9500 pounds

A minimum factor of safe ty of three
should be used when selecting cab le. That
is, multiply the cab le tension previously cal
culated b y three to determine what strength
and therefore size cable to use .
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B. Wi nch

W inch selection, as with cable, should be
based on cable tension times a safety factor
of three. Sears Roeb uck and Co. h as a good
selection of winches ranging from 1000
pound capaci ty with a 3 :1 gear ratio (maxi
mum mechanical advantage of 38: 1) to
2500 pound capacity with a 12: 1 gear ratio
(maximum mechanical advantage of 2 1:1).
Even if you don't need the higher liftin g
capacity the selection to the higher capacity
model with the mechan ical advantage and
higher gear ratio will save wear and tear
on your arm muscles.

C. Pulleys

The pulley should also be selected based
on required lifting tension times safe ty
factor. The other pulley considerations are
diameter and groove size. To realize maxi
mum cab le life the diameter of the pulley
should be: for 6 x 7 cable 0 = 72<1 (d~

diameter of cable), for 8 x 19 cable 0~31 d.

Note that the more flexib le cables require
smaller diameter pulleys. Because, at most,
the cable in this applicat ion will see h ighly
intermittent use it would be appropria te to
use pulleys as much as one half that diam
eter specified.

Since the Sears winches have small diam
eter d rums, several layers of cable should
be turned on the d rum before the weigh t
carrying cable is wound on.

It is recommended that the pulley groove
diameter be the same size or "U;4 larger than
the nominal cab le diameter. T oo small a
groove for the cable it is to carry will pre
vent proper seating of the cable in the
bottom of the groove and consequently un
even distribution of load on the cab le will
result. Too large a groove will not give the
cable sufficient support.

Operation
One important consideration in lowering a

tower of any size is the lateral leverage
(or twist ) the tower exerts on the vertical
base and hinges. This leverage reaches maxi
mum when the tower is completely h ori
zontal but not resting on the ground. In
that position any wind from the side, espe
cially with a large antenna mounted at
the tower apex, will tend to swing the tower
sideways twisting the base. After one sad
experience in which the author's tower was
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Intermed iate pulley mount and house bracket.

swung 45 degrees by a gust of wind; re
straining lines were used on all lowering
and raising operat ions.

The restraining line operation consists of
running one end of a % inch line through a
guy thimble, used to hold one set of guy
lines, then on to a point about 20 foot up
the tower where it is made fast. The other
end of the line is run through the other
guy thimble and likewise tied to the 20
foot point on the tower. The center of the
line then is brought back to the base of
the tower where the slack can be taken up
by the operator. The line is either taken in
or let out depending on whether the tower
is being taken up or down. (My tower has
one set of guys a t the top, one anchored to
the roof of the house and the other two
to the earth anchors) .

This use of restraining lines requires very
little effort to keep the tower from swinging
about the base even in q uite strong wind
gus ts. The Lest solution, of course, is to wait
for a calm day. H owever, even in that case.
it is best to h ave some insurance in the
form of the restraini ng lines.

Reducing winch load
One method to reduce the load on the

winch and save muscle power is:
1. Mount the intermediate p ulley as be

fore.
2. Mount a second in termediate p ulley at

the tower lift point.
3 . Fasten one end of the lifting cable

to the angle iron holding the first inter
mediate pulley. Run the cable through
the 2nd inte rmediate pulley on the
tower then back through the first inter
mediate pulley then down to the winch.
This arrangement can cut the lifting
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Operating procedure

1. Connect restraining line.
2. Remove guy lines (if used) from side

of tower opposite hinge.
3. Remove house bracket holding screws.
4. Remove rear leg (base) holding screws.
5. MAKE SURE NO ONE IS STANDING

IN FALL PATH OF TOWER!
6. Lower tower taking up slack in re

straining line. The restraining line job
is an easy job for the XYL or neighbor.

Every day we get a handful of wrappers
back from the post offic e with either a change
of address on them or a note that the sub.
scriber has moved and left no address. The
magazines are thrown out and just the wrap
per returned. Please don't expect us to send
you another copy if you forget to let us know
about your new address. And remember that
in this day of the extra rapid computer it
takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.

MOVING?

load on the winch by as much as 5
percent.

The erect tower-A neat installation

Finally-frequently inspect the tower con
struc tion, winch, cab le, hinges, pulleys and
other hardware for signs of strain and wear!

.. . W2AJW

$89.00
99.00

$129.00
119 .00
449.00
339.00
229.00

$359.00

$189.00

$319.00

$395 .00
559.00
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$179 .00

$219.00
229.00
159.00
149.00

$ 89.00
49.00

$ 79.00
130.00
169.00

$119.00
159.00
179.00
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249.00

$219.00
349.00
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349.00
110.00

$189.00
29.00

595.00
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JULY CLEARANCE
RECONDITIONED HAM GEAR
COLLINS RECEIVERS
75A3 :U KG Filter
75A4 (early model)
7SA4 (late Ser. #4500) w/spkr
755-1
5160f2 AC Power Supply
DRAKE
2-B Receiver
2eQ Q Multiplier
L4 (Brand New) Linear (sealed etn)
HALLICRAFTERS
SX99
SXl OO
SXIOI-Mk-llI
HAMMARLUND
H 140X
H 160
H 170
H 170A
H 170e
H 180
SP60Q·JXI 7
HEATH
HR-20
GR-64
NATIONAL
Nem
HRO 50 R w/Prod Det (4 coils )
Nel70
HRC-SOO Dem o
BTl lK2000 Demo
CLEGG TRAN$MlnEitS
Ven us-Xcei ver-6M SSB (Like New)
DRAKE
TR·] Xcelver
TR-4 Xceiver (demo)
T-4 Re citer to transceive w/R4A
GONSEr
G-50 6M Xcalver
HALLieRAfTERS
HT 32
HT 37
HT 41 Line ar
SR <12 A 2 meter xcelver
HEATH
HWI2 80 Meter XCVR
HW32 40 Meter XCVR
NATIONAL
NeL 2000 LInear
P • H
6-1 50·6M converte r- mixer SSB
SWAN
SWr75 xcv r 75 meters
SWl 20 xcvr 20 meters
Mark 6 Linea r
400 XCVR
250 6M 55B
R"Y
Mod . IS teletype machine $89.00
Mod . 14TD-units 45 .00
Mod . 14 Reperfs w/keyboard 49.00
ALL CASH ORDERS SHIPPED FREE IN THE 48 STATES

MilliON HAIl
ELECTRONIC.

3316 MClin Street, Riverside 3, CClliforniCl 92501
Phone 683·0523 (areCl code 714)
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Fig. I. Cross-section of a luminum divider, showing
use in filling panel gap.

t
9/16'

!t-1/16'

9/16'

l

Panel Gap Filler

Although rack panel and rack cabinet
dimensions are supposedly standard ized, so
that all parts are completely interchang
able, almost all large rack-and-panel nssern
blies are afflicted with an interpanel gap,
usually at a most unsightly location , and
amounting to from 1(16" to 1/4".
Location of this gap can be shifted some
what by ad justing panel positions, but usu
ally the gap cannot be entirely eliminated .

No standard fitting to fill these gaps
has been marketed by the makers of rack
and-panel equipment. In fact, one manu
facturer, in answer to a query. stated "all
of our racks and panels fit perfectly, and
no spacers a re necessary", Perhaps he goofed
on the «paint allowance".

Search for a suitable panel gap filler,
to eliminate the need for milling out a spe
cial channel section, d isclosed that an alu
minum extrusion, used in connection with
phenolic table tops and counter covers, is
ideally suited to the purpose. This, known
as a «divider", has an asymmetrical "H"
cross section. as in Fig. 1, with the short
bar of the "H" highly polished. As it is
made of half-hard Dural, it is easy to cut
and fit into place. Front surface can be
left bright, or painted in any d esired color
to match, or contrast with, the panels. D iv-

Iders are made to accommodate 3/32, 1/8,
3116 and 1/4 inch panels, and cost about
30 cents per running foot retail in small
quantities. Stainless steel dividers, in similar,
dimensions, are also available, at consider
ably higher prices. . .. rYES

Enjoy World renown TELREX performance,
value and durability ! Send for PL68 t ech. data
and pricing catalog, describing -professionally
engineered communication antenna systems,
rotator-selsyn-indicator-syste rns, flBaluns",. I .V.
K its, T owers, "M ono-Pole", "Big-Berthas", ac..
cessories, etc. etc.

Communication
Engineeringrex Laboratories

ASBURY PARK, NEW JERSEY 07112, U.S.A.

COMMUNICATION

SYSTEMS
SINCE1921

"Beamed·Power" ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

Use. is one of the most dependable
testimonials of endorsement, and Telrex

products are in use in 139 Lands
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for R =Sk

G. B. Estep W7AKS
Project leader Communications
Fairchild Semiconductor
313 Fairchild Drive
Mountain View, Calif. 94041

An Integrated-Cir
cuit Audio Oscilla
tor and Amplifier
A fixed-gain amplifier (such as the

,u.A716C) may be easily connected as a Wien
Bridge oscillator capable of delivering up to
100 m\V of power at frequencies from 100
Hz to 20 kHz. The low C05t of the device
makes it particularly attractive for the cost
conscious amateur or audio-phile. An oscilla
tor of this type can be used for checking
out a t ransmi tter, high-fidelity sound system
or as a code-practice oscillator.

The "A?lBC is basically a high-gain feed
back amplifier constructed on a single 50-mil
square chip and mounted in an eigh t-p in,
TO-5 metal can. The device has four gain
options of 10, 20, 100 and 200 available, but
only the gain of 10 connection is needed for

the oscillator. Operation as a Wein-Bridge
oscillator is accomplished by adding suitable
resistors and capacitors in a positive feedback
loop, and by the add ition of a diode and
transistor automatic gain control. Although
fixed frequencies of 100 Hz, 500 H z, 1 kHz,
10 kHz, 15 kHz and 20 kHz are shown in the
schematic, any frequency within this range
may he ob tained by suitab le changes in the
feedback capacitors. The frequency of oscil
lation will be given by:

1
fosc = 2 RC

= 33/ C"F

Where R and C are the resistor and capacitor
connected to switch Sl H•

The complete schematic of the oscillator is
shown in Fig. 1. The layout of the oscillator

VOUT
T

TO LOW
PE OAN CE LOADS
Oll - lKa

H PO SITIONS
- 100 Hz
- 500 Hz
- 1 kHz
- 10 kHz
-15 kHz
- 20 kHz

sc ~ 33/C~ F

SWITC
+18 - 24V .0016uF 1

b::0022UF
2
J

r.oOJ'"
,

5K 5

f- - ---- - -- - - - - -
~ Q :,.0""

6r- - - - - - - - I .
I
I .066uF
I

~~I ~ J
0.33~F

I
I ,, ' 2 5 ,

Al~A 71 6C

I I 1O~ F/25V
1 1 5 ~F/25V 1M

l' 20
2 5

,

rf c
lM/25V

*-- LEVEL

4.lK

~0016 UF0.3 3 ~ F 20A
~4

12K D2'::: ~fOllI T\
.06 6 ~ F .002M 10K O.MlOOK

.03M .0033~ F
1K

,
oJ~ ~6 .2V'

OUTPUT AD JUS
1 0 ~F /25V 2.4K

-L

Fig. I. The complete schematic of the oscillator.
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Fig. 3. Power supply

necessary at p oint A'. Output to the external
circuitry should be adjusted to the d esired
level by the lK ohm p otentiometer. Opera
tion with an output at point A' of 8 volts
peak- to-peak, or less, will result in minimum
distortion (less than 1 per cent) while a
higher outp ut will b e somewhat more dis
torted (less than 3 per cent at 15 Vnn out
put ) .

The output from the lK-ohm potentiome
ter should be suffic ien t for m ost app lications,
but if lower load resistances are to be used
(less than lK but greater than 2000) the
output may be taken directly from point A' .
Since the d evice operates from a low-voltage
supp ly, keying may be accomplished in ser
ies with the headset if the oscillator is used
for code-practice .

If a p ower supply between 18 and 24
volt s at 50 rnA is not availab le, the circuit
of Fig. 3 may be used for power. If de
sired, this supply could be built into the
same box as the oscillator, to make the unit
self-contained.

The uA71 6C integrated amplifier may

is not critical, but should follow a neat pat
tern to assure error-free wiring. Selection of
an operating fr equen cy is accomp lished by
the two-pole six-position switch, S1 ' Detec
tion of the output voltage is provided by
diode D 1 • which rectifies the output voltage
and applies the filtered d e to transistor T}.
Transistor T 1 sinks current from the 20K re
sistor connected to diode D 2 • setting the gain
of the ,uA716C at the point just sufficient to
allow a low-distortion sine-wave oscillation
to take place. Diode Da, a 6.2 volt zener
biases transistor T 1 sufficiently out of satura
tion to keep it from affecting the AGe per
fonnance. By changing the current through
diode O2 , its d ynamic resistance is altered
in the direction necessary to establish a stab le
oscillation of the ItU716C.

F-ig . 2. A photograph of the output of the ,uA7 16C.

A photograph of the ou tput of the "A716C
is shown in Fig. 2 for an outp ut of 4 VIJIl at
1 kHz. The level control connected to T 1

should , be adjusted for the m aximum output
TAS
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Amateur Radio Incentive
Licensing Study Guide

by R obert M , Brow n ,
K 2 Z SQ /W9HB F, and
Tom K neitel, K2A E S .
Fully expla ins t he new
incentive lice nsing which
a ffec ts bot h newcomers
and old-timers. Covers
a ll th e new F C C R egu 
lations and ba nd a lloca-

t ions. I ncludes m ulti ple-choice quest ions and
a nswers (as close t o actual FCC exams as
possible ) covering the n ew Advanced-Class,
and the modified requirements for t h e E xt ra
Class, exams. A lso in cludes sample exams for
N ovice,Tech nician, Condit ional, and G eneral.
Class licensing. 160 pages. 57-'2 x 872".
Order EE-OSO, only $2.75

•
Suggested layo ut.

. . . W7AKS
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YOUR CALL

Please ch eck your a dd ress label and make sure
that it is co rrect. In ca ses where no c a ll letters
has been furn ished we have had to make o ne up .
If you find that your label has an EE3*&* on it
that means we don't know your call a nd would
a pprecia te having it.

also be used for driving headsets in either
a communications receiver or for a high
fidelity sound system. Because of the large
amount of feedback used in the amplifier
the distortion of signals is very low (less
than 1 per cent) so long as the input to
the amplifier does not exceed the satura
tion value. The connection of the amplifier
for each of its available gain options is
shown in F ig . 4. To ensure low distortion
the maximum peak-to-peak input voltage
to the amplifier must not exceed

0.8 x V Supply
Voltage Gain

For example, if a 20-volt supply is used
and the voltage gain is 10, the maximum
input voltage would be 1.6 volts peak-to
peak. For a voltage gain of 20, the maxi
mum input would be 0.8 volts , etc.

Caution must be exercised when using
this device to avoid shorting the output of
the device when the supplies are turned on
and to limit the minimum load impedance
to 200 ohms. Possible damage to the am
plifier may result if these suggestions are
not followed.

EOITORS and ENGINEERS. Ltd.

17TH EDITION OF THE FAMOU S

Radio Handbook

Commercial Radiotelephone license
~~.~. Q& A Study Guide.. ~

'*""'~ ~ by W ood row Smith and
/ ...... Robert Welborn . An inval-

~.... uable a id in p reparing for
the exams for t he various
grades of radiotelephone
license or perm it. Ques
tions cover the first fo ur
elements of t he radiotele
phone license exam. A n

swers are comprehensive and d etailed a nd
relevant to the per t inent su bjects of the exam.
A part from its value as preparation for the
exam, t his book is an excellen t "eelf-quiz" on
the technical aspects of radio'nnd television.
272 pages. Or der ££-031, only. , $6.95

T ells h ow to d es ign ,
b uild, a n d operate t he
la t es t t ypes of amateur
t ransmitters, receivers ,
transceivers, and am
p lifiers. Provides ex
t ensiv e, sim plified t heory on pract ically ever y
p hase of radio. B roadest coverage; all or igi
nal d a t a , u p-to-d ate, comple te. 848 pages,
Order £[·167 , only , . . , . . ~ l $12.95

Order from your electronic parts
~ d istributor or send coupon below.

r~ ~
I P.O. Box 68003, New Augusta , Ind., Dept. 73E.78 I
I Ship m e the following books: I
I 0 No. EE·050 0 No. EE-031 s I
I 0 No. EE·1 67 e ncl. I

I Na m e I

: Address l
I City State Zi p IL ~
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The New Tower

I'm a ham b y marriage . .. and by love.
By marriage, since I never would have
given any thought to the hobby if my OM
wasn't so vitally interested in it (It's easier to
join 'em than fight 'em ) . By love, because
it's impossible to shrug off such a fa scinating
pastime after that first contact .

Now, after this summer, I can also say I'm
a ham by courage . . . I've had my first
legal battle and climbed my first forty foot
tower!

\Vhen we put our first antenna up, it was
against the side of a house, easily accessible
because of a lower roof. Then we moved,
and the second antenna went up on the
chimney, flanking a rather steep roof. I
didn't assist with the installation of this
one, claiming insufficient time and energy.
the direc t result of the acquisition of a
tw elve room, three-quarter centu ry old house.

Then, after months of hard saving and
careful scann ing of ads, we agreed on a
forty foot, self-supporting Spalding, which,
we fur ther agreed, would be erected in the
back yard.

Because it is no small trick to hide a
tower which is taller than anything else in
the neighborhood, and because we wanted
to avert the possible order to take it down
because of neighborhood compla ints. we
decided to go about it legally and get a
building permit .. . our very first mistakel

I went to the municipal building to read
the section of the building code which gov
erns towers. The regulations gave the neces
sary th icknesses of steel for the tower, and
the approved widths for withstanding wind
velocities. It sa id nothing about distance
from other buildings, limit on height, or
related subjects. This might tum out to be
easy after, all .. . we even jived with the
building code!

W e kn ew Spalding had been in business
long enough to have figured out wind veloci
ties, snow weight and other minor problems,
so we didn't give that part any thought as
we headed to the building inspector for the
required permit. (At this time, I'd like to
interject that the BI is a non-ham, and a
pigeon fancier to boot.)

The BI said fine when we told our
plans, he'd be up to issue the permit. But
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Muriel Joan Smith WA2GXT
r35 Highland Ave.
Highland , New Jersey 07733

a few hours later, he called and jubilantly
(well, we thought he was, anyhow) claimed
we couldn't put up a tower . . . the ordinance
reads, he said, an antenna structure can't
be any higher than half the width of our
properly. Well, to somebody who had just
paid the better part of a hundred dollars
to one of the best ham dealers around, and
who owned a piece of property fifty-six
feet wide, sligh tly narrower than the sup
posed eighty foot requirement for a forty
foot tower, this didn't sit too well. Rather
than admit defeat, we naturally assumed
the BI read the ordinance wrong. Or even ,
the ord inance might have to be amended .
It was as simple as that.

Working under the first assumption, we
again visi ted the borough offices to read
the building code (whose pages number in
the thousands) with the inspector. Right
off, (thank goodness) we found he had read
the ordinance wrong. Our next problem was
to convince him of it.

The inspector had comple tely disregarded
the section on towers (he said that only
referred to the "big city" where the big radio
stations are) and read the section governing
antennae. This section did clearly sta te that
the antenna structure could not be of a
height more than half the width of the
property. \Ve even agreed with this, indicat
ing that our an tenna structure, to be
mounted atop a forty foot tower, was
about four foot high.

\Ve explained the difference between an
antenna and a tower . . . but it was all to
no avail. The BI was convinced that since
the antenna and the supporting pole were
to be mounted on top of the tower, this
indeed made the tower an "antenna struc-
t

..ure.
Our next course of battle was to ask if

every house in the borough was to be con
sidered an antenna structure, since every
house (well. a lmost) had a television antenna
a top it. We further pointed out that none
of the houses, barring any, were less than
half the width of the p ropery on which they
were built.
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Of course, our friend the BI disagreed.
The primary purpose of the house, he said,
was to live in; an antenna on top was a
secondary purpose. Here we pointed up two
more facts; one, the ordinance said nothing
about primary or secondary purposes, and
two, even if it did, perhaps we were erect
ing the tower because we like the looks of
one hundred and twenty pounds of steel
neatly arranged in the backyard. That a four
element six meter antenna would be atop
it was secondary. \Ve went a few more
rounds, but an inspector who uses pigeons
rather than electronics for communications
is a hard one to convince of the merits of
amateur radio and re lated topics. He denied
us our permit.

This left two other avenues open to us.
We could either do it legally or illegally.
For the first, we could get his denial in
writing and appeal to the zoning board for
a variance. But this would be like admitting
the inspector was right, a fact of which we
still weren't convinced. We could hire an
attorney and have him explain the differ
ences between an antenna and a tower. But
after spending our hard earned and harder
saved funds on said tower, this wasn't too
feasihle an idea either. We could plead our
cause to the several hundred other hams in
the county and picket borough hall . .. but
p ickets are too common now. We could ap
peal to the governing body and get their de
cision on the matter. But this would take
months, and at a t ime when 6 meters was
wide open, this wasn't too brilliant either.

T he only other way open was the illegal
way . . . . . go ahead and put up the
tower and let the permits fall where they
may.

The best part of the next day was spent
digging a four foot deep hole, two feet in
diameter, to house the base of the structure.
Now, this sounds easy enough for a few

well-bodied hams to tend to, but in a yard
that has a slope of about forty degrees and
ea rth which seems to be made entirely of
ironstone in giant chunks, it's easier said than
done.

But fin ally; the hole was dug, the base
inserted, and the easy part began. It took
a scant few minutes to assemble the five
sections and walk them up to their full forty
foot height. Next came mounting the an
tenna, antenna structure, and the rotor, and
we were in business.

The OM climbed the tower many times,
just for a lark, to get the feel of it, and to
see the view (we're not far from the ocean).
On my first attempt I climbed twenty-four
feet and began to think how stupid it was
to do this for no reason. I also figured it
would be unfair to the OM if I climbed to
the top . After all, I might fall and break
a leg or something, and he'd have to take
care of the four harmonics ..... how could
I be so thoughtless?

But the days went by and that tower
stood in the yard, the topic of conversa tion
at all neighborhood coffee clatches, and the
envy of every kid in town . But to me, it was
a hundred and twenty pound hunk of steel
that had the best of me. It seemed to stare
down hau ghtily at me from its great height,
and dare me to do something about it. I
couldn't take it any more ... I had to climb
it or admit defeat . . . . . which was the
worse alternative?

So with good sturdy shoes and a large
helping of determination, I made the ascent.
And do you know, it's not bad at all.

The tower stands now as a part of the
community. It's ignored by the BI, held in
awe by the neighbors, respected by the
kids . . . . . and best of all, conquered by
me, an xyl who's ready to climb it any time!

. . . WA2GXT

LEARN CODE
the right way- with

Code Sound language!

eSL NR 1 & NR 2 (1 tape) fo r the prospective Noviee, rechntclan,
General or Amateur Extra First. 3 to 25 wpm.
eSL NR 3 & NR 4 (1 tape) fo r the advanced ope rator with a sl n
cere desire to copy ecce sounds at rap id speeds. How to copy
beh ind, etc. 25 to 55 wpm. Both taees, plenty of cOpy-p6Iill an.
scr,mbled, numerals and pun ctuation.
Ma gnetic tape , 7" reel , dual track; 2 hours. Immediate delivery.

of the International Morse Code . Satisfied users say-"Complete SemI check or money order. (Specify which tape.) $6.95 u~h.
in every detail"- "Easy to lea rn!"-"CSl is the best!"-I ncrease Both tapes 0 11 o lle o rder, only $13.50.
YOUR receiving speed, master the code now! ***** 5nnd History leCOTdinr, Dept. 13, BGX nau, Washinltan, D. e. 20021
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PRESENTING THE ALL NEW

AMECO PT
ALL BAND TRANSCEIVER
PREAMPLIFIER
• 6 THRU 160 METERS
• FEEDS 2nd RECEIVER
Model PT, with built- in power
supply, transfer relay, connect ing
cables, wired and tested.

Amateur Net $49.95

• A frame grid pentode provides low noise f igure with ability to handle st rong signals,
great ly improving the sensitivity of the receiver section of a transceiver.

• A unique built-in transfer circuit enables the PT to by-pass itself wh i le the t ransceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as
muting it.

AMECO
DIVISION OF AEROTRON, INC.• P. O. BOX 6527 • RALEIGH , N. C. 2760B

New 160 Meter
Allocations

We have been advised by the FCC that
effective July 1, 1968 there will be new fre
quency and power allocations in the 160
meter band. In order to facilitate printing of
this information, we have established the
following key which will guide you in find
ing your frequency and power a llocations
for your particular state.

a. 1800-1825 kHz
b . 1825-1850 kHz
c. 1850-1875 kHz
d . 1875-1900 kHz
e. 1900-1925 kHz
f. 1925-1950 kHz
g. 1950-1975 kHz
h. 1975-2000 kHz
o Not usable
1 100 watts days, 25 watts nights
2 200 walts days, 50 watts nights
5 500 watts days, 100 walts nigh ts
k 1000 walts days, 200 walts nights

160M Segments
a b c d erg h

A L 5 1 0 0 0 0 1 5
AK 2 0 0 2 0 000
AZ 0 0 0 0 0 2 5 k
AR k21001 15
CA 000012 25
CT 51 00 0 000
CO 2 0 0 0 0 2 2 k
DE 51 0 0 0 0 01
DC 51 0 0 0 0 01
FL 5 1 0 0 0 0 1 5
GA 5 1 000 0 0 2
HA 000021 15
ID 1 0 0 1 1 1 1 5
IL k 21 0 0 0 02
IN k 51 0 0 0 02
IA k 2 2 0 0115
KS 5110012 k
KY k 5 1 0 0 0 0 2
LA 51 000 015
ME 510 00 0 00
MO 51 0 00 0 01
MA 51 0 0 00 00
}.I I k 5 1 0 0 0 0 1
MN 5111111'>
MS 51 000 015
MO k 2 1 0 0 1 1 5
MT 100 111 15
NB 5 1 100·22 k
NV 00 00 '122 k
NIl 51 0 0 0 0 0 0
NJ 5 1 0 0 0 0 0 0

160M Segments
abc d e f g h

NM 1 000 0 1 5 k
NY 51000 0 0 0
NC 5 1 0 0 0 0 0 1
NO 511 112 2 k
OH k 5 1 0 0 0 0 1
OK 5 1 1 0 0 1 2k
OR 0 0 0 0 2 1 1 5
PA 5 1 0 0 0 0 0 0
HI 5 1 0 0 0 0 0 0
SC 5 1000 00 2
SD 5 1 1 1122k
TN k 5 100002
TX 200000 15
UT 10 0 1 122 k
VT 51 000 00 0
VA 510 00 001 ·
WA 0 0 0 0 2 0 0 5
WV k 510000 1
WI k2200002
WY 2001122k
KP4 51000002
KV4 5 1 0 0 0 0 0 2
KS4 5 1 0 0 0 0 1 5
KC4 5 1 0 0 0 0 0 2
KB6100 1 100 1
KG6 0 0 0 0 1 0 0 1
KJ6 0 0 0 0 1 0 0 1
KM6 0 0 0 0 1 0 0 1
KSG 2 0 0 2 2 0 0 2
KW6 1 0 0 1 0 0 0 0
KP 6 0 0 0 0 2 0 0 2 .



Allan S. J offe W3K BM
53 1 East Durham Street
Philadelphia, Pe. 19 119
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Fig. I. Two stages of aud io, resistance coupled.

Some Audio Thoughts
Sooner or later the average ham rolls

some sort of an audio modulator and faces
the task of shaping the frequency response.
Some fortunate souls drag out the slip stick
or log tab les and design a circuit which
works like a dream. You and I hunt the junk
box and solder in parts, hoping that Prov
idence is guiding our hands as well as the
audio bandpass. \Vhat I would like to sug
gest is that there is some sort of happy (?)
middle ground.

Lets examine Fig. 1. It shows two stages
of audio, resistance coupled . The triodes have
a mu of about 70 and the assigned values
of plate grid and cathode resistors are in the
ball pa rk. The cathode bypasses have been
intentionally omitted to make the following
point. If we put a 1 kHz tone through the
amplifier and bypass either cathode with
a high value capacitor ( 10 «F or so) we
will notice that the gain of the stage goes
lip by six to eight db. The response at this
point would be flat from about 50 Hz to
well past the upper limit that we would be
interested in ob taining in a communications
modulator. Naturally if we bypassed both
cathodes the overall gain would be some
12 to 16 dB higher than without the bypasses.

The frequency bandpass of average in
terest to the ham as regards his audio mod
ulator run s from abo ut 300 Hz on the low
end to about 3000 Hz on the high end,
a band pass which will provide adequate
voice identity and intcIlcgibility without tak
ing up too much spectrum with side band
or bands.

Lets take a peek at Fig. 2.
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This shows what happens when the cath
ode resistors are bypassed by various small
values of capacity. Notice that the 0.3 ,uF
condenser provides all the b ypassing needed
at the high end to retain stage gain and
at the same time gives a moderate roll off
at the low end. This points up the idea
that the voltage gain stages of your modu
lator do not need the big fat electrolytics
so commonly seen. The smaller properly
selected values do the trick nicely.

100 Hz 300 Hz 1 kHz 3 kHz 5 kHz
0.1 mfd '0 +1 +3 . 5 +7 +7 . 5
0.2 mfd :to +2 +6 +7.5 +8
0 .3 m fd +1/4 +3 . 5 +7 +8 +8
0.4 mfd +1 +4.5 +7. 5 +8 +8
0.5 mfd +1 +5. 5 +7 . 5 +8 +8

Fig. 2. Gain Frequency 10' • values 01vs. various
cathode by-pass.

The remanung reactive element in our
simple voltage amplifier in Fig. 1 IS the
interstage coupling condenser Cc.

The second stage grid resister is speci
fled as 220 K, so the value of this coupling
condenser is examined with this value in
mind.

The coupling condenser in conjunction
with the grid resistor fonns a frequency
sensitive voltage divider between the two
stages. Since capacitive reactance varies in
versely with frequency, the higher frequen
cies are more read ily passed than low fre
quencies.

Let us take note of some Xc values at 1
kHz.
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0.01 ~F has a react ance of abou t 16,000
ohms.

0.005 Xc is about 32,000 ohms
0.001 Xc is about 160,000 ohms

Notice that only the latter value starts
to exhibit a large proportion of the grid
resistor 220,000 ohms.

Taking the circuit of Fig. 1 without any
bypass condensers across the cathode re
sistors, 'we substitute the three values of
coupling condensers specified and the re
sulting frequency responses are tabulated
in Fig, 3.

100 Hz 300 Hz 1 kHz 3 kHz 5 kHz
. 01 - 1. 5 -0.5 ±o ±o ±o
. 005 -3 -0. 5 ±o ±o ±o
. 001 - 8 -2 ±o ±o '0

Fig. 3. No cathode by-passes.

Now let's put the two methods of re
sponse control together by putting a 0.3
«F condenser across one of the cathodes
bias res istors and substituting the same three
values of Cc in the amplifier. Fig. 4 shows
the results of the combination ,

Notice that the 0.001 ~F Cc really be
gins to tailor the low end, although the .005
«F Cc would p robably sound just as accep t
able keeping in mind that the combination
of different microphones and different voices
coupled with shack acoustics enter into the
final decision as to what is right for you.

You might well wonder what the relative
responses would be if you repeated the ex
periment with a cathode bypass of 0.2 JlF .
The results here would be close to the values
in Fig. 4. However if you dropped the cath
ode bypass value down to 0. 1 JlF you
would notice that the 1 kHz gain would
d rop ahout three dB over the condition we
had when we bypassed the cathode with a
juicy electrolytic. ThL" loss in gain would
show up as a high frequency tilt in the re
sponse curve. Since we have achieved a
reasonable depression of the low end of the
response curve with little finite gain loss
this would be designing in the wrong direc
tion. So far our values of cathode bypass
and coupling condenser most favorablv dis
posed to meet our ends have been 0:3 JlF
and 0.001 respectively.

Recalling so far that we have only by
passed one of the two cathodes let us exam
ine what happens when we bypass both
ca thodes with 0.3 «F condensers. \Ve now

JULY 1968

•

100 Hz 300 Hz 1 kHz 3 kHz 5 kHz
. 01 - 7. 5 - 4. 5 ±o ' 0 +0. 5
. 005 -9.5 -4.5 to to +0. 5
. 001 -21 - 8 ' 0 ±o +0. 5

Fig. 4. 0.3 mfd by-pass.

pick up some six to eight db of gain and
should expect the curve to tilt up in both
directions. The results tabulated in Fig. 5
show the results. These results are interest
ing but must be examined with respect to
the rest of the contemplated circuit. An un
bypassed ca thode is a very nice point to
return feedback which will contour the up
per frequency response of your amplifier, so
you may not want to bypass at this point.
It is relatively simple to "build out" a modu
lation transformer with shunt capacitors to
control the high frequency end of your mod
ulator but a readily available feedback point
is nice from the standpoint of distortion
reduction also.

100 Hz 300 Hz 1 kHz 3 kHz 5 kHz
. 01 - 12 -7 0 +2 +2
. 005 -15 -7 0 +2 +2
.001 -26 -10 0 +2. 5 +2. 5

Fig. 5. Both cathodes by-passed.

If you favor a pentode triode combination
for mike amplification the same general
principles hold as already outlined. Play
ing with pentocles generally allows you to
trade off surp lus gain for the frequency roll
offs desired. In add ition you have the screen
grid to play with as a low end control. In
stead of bypassing the screen with a heavy
hand, try selectively bypassing it with dif
ferent values of capacitor and you will
readily demonstrate that between complete
by passing and the unstable too lightly by
passed region that there is an interesting
area of frequency control availab le to you.

. .. W3KBM

GROUNDED GRID FILAMENT CHOKES

10 Amp. $3.00, 22 Amp. $3.50. 30 Amp.
$4.00. Bifilar Wound, Ferrite Core. Size r.. II

5". RF Plate Chokes, 2500VDC 800 Me. $2 .00
pp ConUSA, Calif. add sales tax.

WILLIAM DEANE
8831 Sovereign Rd., San Diego, CI;IIIf. 92123
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J. K. Beeh WB2PAP
Ivy Hill Road
Walden, N.Y. 1258b

db
Sooner or later it had to happen. The

F.e .C. is putting db questions in its license
examinations . The student who told me was
quite bitter about it. He had memorized
botb db formulas and they did not help
him a hit. It seems the Commission fur
nisbed neither slide-rule or log tables; they
expected him to work the example in his
head!

Questioning revealed that the example
concerned the net gain in db of an ampli
fier with such and such tube gains, these
and those transformer ratios, which were
easy enough if you knew the corresponding
db ratios, which he did not. Yesterday, a
very few knew them; today, many find them
useful, and tomorrow they will he required
of all technicians. Since learning them is
little more than a knack so there is little
reason for procrastination.

In the early twenties, the AT&T Co. bad
a unit which they called a "Standard Cable
Mile." This was the loss of one mile of ex
change cable. They didn't coil up a mile
of it in the basement for comparison, of
course. They had a panel with a variable
attenuator having one mile steps, and a
switch. A tone through the panel was
switched either to the circuit to b e measured,
or to a comparison circuit. and the result
judged by ear.

Science marched on, and they came up
with the Transmission Unit, or T V. This
logarithmic unit was approximately the same
as the Cable Mile, but by tbis time they
had transmission measuring sets calibrated in
T U. These were much more accurate and
convenient .

Later still, the TV was renamed the deci
bel , o r one-tenth Bel, one L . The Bel was
named for A. G. Bell, of whom vou mav
have head. The db was always to b~ written
in lower case. and singular! Originally it was
recommended that d b be handwritten with
the d and the h run together, sharing a com
mon stem . Indeed, it can be easily and
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Fig. 1. Since db are hard to illustrate, the author
suggested we use a pretty girl. Appropriate since
db is a measure of power and never underestimate
the power of a woman. Our model is the lovely
Mrs. Wayne Green (Lin) , wife of our publisher.

rapidly written this way, with a twitch of
the fingers. This convention has b een aban
doned, probably because of its vulgar ap
pearnncev. This is one more reason for the
paucity of illustrations in this article".

Now we need a few rules of thumb-and
ear-to locate ourselves in this unfamiliar
countryside. They should be memorized
and used whenever possible for familiari
zation. You will find them useful.

One db is really quite small, with a power
ratio of only 1.259 to 1. Don't memorize
this, but remember that a one db change
in power is the smallest that can possibly
be heard. This is true whether you are talk
ing about - 37 to -38 db or plus 52 to
plus 53 db-the rat-io is the same. Broadcast
stations have gain controls with step s. You
never hear the steps, because they are lh
db ones.

3 db is a power ratio of 1.995 to 1. Re
member it as 2 to 1 power ratio, which is
close enough". with careful listening, you
can d etect this change in power in program
material , speech, etc. You might say it is the
smallest change in power that can be de
tected under average cond itions.

6 db is a p ower ratio of 3 .931 to 1. Re
member it as 4 to 1; the error will never be
important. 6 db is the smallest worth-while
increase in poteer, so far as the ear is con
cerned . Significantly, it is also equal to one
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"5" unit. 6 db is noticeable, but not over
powering.

10 db is a power ratio of 10 to 1 and it
is EGG-ZACTLY ten to one by definition.
Such a power increase cannot be overlooked
under any circumstances- it is well worth
while. When a broadcast stat ion increases
power, it often does so by ten db steps
5 walls to 50, 50 to 500 to 5,000.

If you swap your 10 watt hi-f amplifier
in on a 20 watt one, it will not sound "twice
as loud ." In fact, you will hear little if any
difference, except possibly a little less dis
tortion . Every ham knows about increasing
power to get out beller. If 100 walls puts
you about 3 db above the average noise,
you will be hard to read. 200 walls will
then put you 6 db above the noise which
is more better. and you will set tle for that
if you can't get plus ten db, the full gallon.

Most telephone lines will average out 6
to 10 db in loss. You can talk qui'" easily
over a line with 20 db loss-this is 10 plus
10 db or -20 db (minus 10 indicate loss )
or 0.1 power times 0.1 power, which is 0.01,
the ratio of input to ou tput power.

If your line measures suddenly 35 db,
. you can suspect that one side of the line has

has gone, especially if it also goes noisy.
But you can usually still talk on it .

10 db is the most loss you can talk over
and this requires no distortion and a quiet
line. You can hear the guy on the other
end clearly, but oh so faintly-so far away!

And right here, my friends, is the Secret
of the Barefoot SSB excite r. For many years,
the transmission advantage of SSB over A~l

(wi th transmitted carrier) was explained on
a concentration of sideband power at the
transmitter (6 db ) and halved receiver
bandwidth (3 db ) basis. The total advantage
claimed is 9 db. Now this can be p roved
b y mathematics, but is ridiculously conser
vative, as any ham knows. The real reason
SSB gets out is that it is a loco distortion
system . I realize that many will scoff at this,
but it is nevertheless a fa ct. It is the only
way to account for the kn own facts-and
the next time you hear sorneone's five watt
exciter clear across the continent, think of
this. He's faint-very faint I-but you can
hear everyth ing he says. An AM signal
would be as loud-probably louder-but you
couldn't get intelligence ou t of it.

To get back to the power ratios: they are
all positive ones. To get negative ones, you
just turn the fractions over, or divide them
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into one. Of course, if you know you r Loga
rithms, you can work with negative values
all right, and sometimes you have to-re
member 8 dot umpty-u mp - IOta simp lify
a m inus two characteristic? But wi th d b ,
nobody, but nobodyl-ever does this. They
figure positive values, and remember to can
the answer negative. Plus three db ( up) is
twice power, while minus 3 db is 1h power.
But it is easier to think two to one rather
than one-half, and the 1lumber com es out the
same in db, you just have to remember to
call a loss, min us,

db notation is full of pleasant little sur
prises like this, if you kn ow how to fi nd
them. Now rest your eyes a moment on
Fig. I, after which we'll make the following
small table:

Table I
db Power ratio
10 10 10 1
20 100 to 1
30 1,000 to 1
40 10,000 to 1

You see? A decimal, or finger-counting
system-and you thought it was h ard! Notice
that the db values odd , by tens, and the
power ratio values multiply by factors of 10.
It sounds a little silly to convert power
ratios to db just to save the trouble of mul
tiplyin g ratios , but in practice it is very
much easier.

Here's something else to notice : 1 db
( one-zero) equals 10 to 1 and ten h as one
zero in it. 20 db (two-zero ) equals 100 to
I , and 100 has two zeroeS''.

At this rate , 60 db represents a power
ratio of one million-a one, followed by
six zeroes. How very nice it is to have some
thing simple for once!

How about the values between the tens?
Are we not approximating a little too much?
W ell, we haven't finished yet , for one thing,
and the "ten-spots" a re the ribs of the struc
ture which we must get firmly in mind .

Everyone who p roposes to explain db no
tation gets asked to cut out all the palaver
and just draw a graph . OK, take another
glance at Fig. 1 and get a piece of 8% x
II and we'll draw one.

\Vhat scale shall we use? How abou t 0
to 100 db by tens along the bollom edge,
and ;10 inch to the db or vice-versa along
the left edge? Start off with zero-zero in
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stellarID ndustries
DIV. Dr STHlU I, I_c ,

SALES AND SERVICE

Hello there . . .
My name is Romey and I'm here to
give you a preview of STELLAR'S
Suitcase Station. It's just in the ex
perimental stage now, but if you
hams want it and will fell me what
features you'd like in it, we plan to
make it availab le as a p ackage at a
la ter date. If yo u send me your- ideas,
I'll see th at you get a merchandise
certifica te fo r each one we lise. \Vrite
me a t D epartment ~I for furth er in
formation. 73 es 88.

ELECTRONIC COMMUNICATIONS EQUIPMENT
10 GRAHAM ROAD WEST

ITHACA, N. Y. 14850
TELEPHONE: AREA CODE 607 273.9333

Your headquarters in C entral New York for new and used ham gear-sal es and service. Mail
orders welcomed.

Hours: 9:00 A.M. to 5:30 P.M. Monday through Friday 9:00 A.M. to 5:00 P.M. Saturday

the lower left side-pocket. At the 10 db
point, go up ~o inch and make the sec
ond dot. 20 db is ten times as much as 10
on a linear scale, so p ut it 1.1 inches over
the base line at 20 db . 30 db, Il.I inches,
40 db, off the paper, hmm!-50 db, out of
the house, 60 db, across the stree t, 70 db
across the river and under the trees, 80 db,
the next town, 90 db, Peoria , and 100
db , H awaii.

Obviously our db scale was too large. So
let's make I db equal to one-hundred th
inch. This keeps us on the paper ten db
longer, but we still wind up in Peoria at
100 db. Me, whenever anyone says "One
Hundred db:' I stand and uncover. It is
not a number to be taken lightly. OK,
students- just how big is 100 db? What is
the power ratio? If you made your scale
1/1000 of an inch to the db, where would
you go off the paper? Of course I have
heard of log paper. It tricks the eye, but
never completely. You know the log scale
represen ts a large quantity, but just how
large? I can visualize it better myself as
distances such as Peoria.

When Logarithm sharks and slide-rule
jockeys work. with db, they invoke "powers
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of ten" and "adding and sub tracting ex
ponents" and similar necromancy. A slide
rule is very useful for smelling out the
intervals between the powers of ten, but
stup id as hell about decimals, as any devotee
will tell you . So your engineer has mem
orized his powers of ten until it is per
manently in the head-bone, which-is-con
nected-to-the-neck-bone, and the big act
with the slide and the cursor is just to find
out how much 3.4 of 43.4 db is-he al
ready knows how much the 40 db is.

So you cannot snow the engineer-snow
ing is his business. ( I'm kidding-it is only
a very small part of his business.) But op
erating and supervisory personnel are fair
game, and easy game usually-they do a
lot of kidding themselves and so are vul
nerable.

Like so : Someone, possibly under post
hypnoti c suggestion, happens to mention that
Trope-Scatter systems sure have a high
path-loss--150 db or so. Don't never pipe
up with "That's one times ten to the minus
fifteenth." They'll shrug it off. Instead, fish
out a piece of paper and slowly write a 1
with fifteen zeros afte r it. Do not say fifteen,
or they may get the connection. Unless they
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know their logs well, they still won't get
it after working it out with the tables-I
don't know why, but they don't. Abstracted,
maybe.

Maybe some wise-guy reads 73. Smile
and shrug and walk away. Did he do his
home-work? If not, you will still win out;
soon no one will argue db with you if you
know your stuff. This is the difference be
tween knowing a subject, and knowing about
it.

In that connection, people who know the
db formulas, and little else about the db
notation, often say "dee-beez of voltage"
and "dee-beez of power:' as if these were
different things.

Not so. The db is by definition, a power
ratio-and electrical power at that. The
other formula? \VeIl, when you say "Power"
or "Watts", generally two formulas come
to mind: E x I and FR. So do you say
"I X E power" and "I'R power"? Hardly.
Watts is watts. And db is db, and this
turns out to be simpler, not more complex.
You could actually take the formula for
power ratios, db equals IO log P2 /Pl and
substitute E2 / El or 12/Il , provided you
squared the E or 1 term first. It actually
works! But it is a lot of trouble, and one of
the very nicest things about Logarithms is
that the sq uare of a number is equivalent
to its log doubled. So put a two in there
somewhere and you can usc the E or I
ratio directly. The two times the 10 is 20,
hence "20 log-" in the formula. A db is al
ways a db, and there is only one kind.
Since power is proportional to E or I
squared you cannot compare 2 to 1 power
(3 db ) with 2 to 1 voltage (6db ) legiti
mately.

Another glance at Fig. 1, another table:

Table 11
db power ratio E or I ratio
30 1,000 31.62'
3 2 1.41'
6 4 2

IO IO 3.162
20 100 IO
30 1,000 31.62'

You can complete the table yourself, tak
ing it as high as you wish.

Now come we to levels expressed in db-.
A db is a power ratio which expresses a

-jE-"""- ~
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gain or loss very well. Suppose we take
some reasonable amount of power, such as
the milliwatt, and cell this 0 dbm-the m
for milliicatt. Counting up ten db to plus
10 dbm we have 10 milliwatts, while down
to - 10 dbm we have one tenth milliwatt,
or one-ten-thousandth of a watt. Simple
enough.

One milliwatt peak, or 0 dbm peak is
the power you can expect out of a telephone
set, or an F-1 button. At one time, 6 miIli
watts was a common reference but with
the growth of Broadcasting, the milliwatt
reference was universally adopted for uni
formity. Note well that no impedance is
specified. You can have a dbm at 1200
ohms or 600 ohms or 75 ohms or 124 ohms
-all different voltages, all the some power.

In that connection- the dbv or db re
ferred to one volt. Some measuring instru
ments are so calibrated when you are more
interested in the difference between two
values-in and out-than in the absolu te
power level, or output . You can always
figur e out the power, once the impedance
is known. Of course, dbv is still a power
ratio. You can argue the point, obviously,
but not with me!

Instead, 1 have another delightful sur
prise for you- no matter how you read it,
or wh at the impedance is, or what the db
scale is referred to, the difference between
readings on any given db scale is always
accurate. -12 to - 9 db on a dbm 75 ohm
meter shows that the power has been
doubled and plus 2 to plus 5 dhm on a
dbm 600 ohm scale would show that the
power was doubled. Notice, no mention
of the impedance or scale reference. Also
works, with dbv, obviously.

Here we go into the home stretch: Instant
db Meter Calibration. You can learn to
project a db scale on an ordinary meter
with your own Evil Eye. This is useful
where d ifferences in db levels are wanted,
for trouble shooting or such like. Of course,
the meter should be reading ac, with no
de component. Thermocouple meters and
rectifier-type meters are most suitable.

There is no zero, as such, on a db scale.
The zero found in the dbm scale represents
one milliwatt, of course. So we do not
calibrate upscale from zero, but downscale
from 100. Obviously, the first point is half
voltage, - 6db, at 50 on a 0·100 scale. The
next half is -12 db at 25, and - 18 db at

~,-•

Dept. H
196·23 Jamaica Ave., Hollis, NY 11423

"EPSILON [~ RECORDS

LEARN RADIO CODE

to 175 Mhz. $19.95 ppd.
t o 300 Mhz. $23.95 ppd.
t o 400 Mhz. $27.95 ppd.
t o 450 Mhz. $31.95 ppd.

• Ava ilable from 5 MHI. to 450 MHI. Ba nd wid th is
approximately 5'1. of f req uency.

• Two Dual Gate MOSFET amplifier sta g es with e<lch
having d tuned inp ut an d tu ned outp ut. Each Dual
Gate MO SFET is actua lly an Integ rated eeseeee cir
cuit th us g iving you 2 ca scade ci rcuits equiva lent
to 4 tr lod u .

• Exceptio na lly low no ise (2.5 DB at 17SM HI .l . gred'·
Iy reduced crou modu lation a nd 10 times the dy
namic r<!lng . (signal handling ca pa bil ity) of the bnt
bi-pola r t ransisto rs. Also supe rior to preamps using
"\unct ion FETs and Single Gat. MOSFETs.

• nternal connections for hig h lmpede nce AGe or
manual qa ln control jf needed .

• Type BNC input a nd output recepte c tes for minim um
loss a t UHF . Standard impedance 15 50-75 ohms.

• Carefully tu ned a t our laboratory with sweep genera
tor and osci lloscope for the but bandpass cha racter
istic.

• Full WdVe UHF diodes protect input transistor.
• Operates on , to 1& volts DC , 5 to 15 Ma .

DUAL GATE MOSFET

PRE-AMPS

VANGUARD LABS

THE EASY WAY!
eN. "'IuT. aeed
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\. T. Dldrad Y••
..... ~ • JUII List•• An. 18_",
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Model RTY-3SB filters, tuned for ooeration
with SSB transceivers 179.95

Model RTY-3K sa me as Model RTY-3 but
with built-in AFSK keyer. 159.95

MODEL
RTY-3

Improved model of our solid
sta te RTTY receiving convert
er. Three shift f re q ue nc ie s,
850, 425. and 175 cycles. This
audio filte r c o nv e rt e r has
proved itse lf in many ham
shacks. The circui t is made up
of limiter, amplifier/filte r driv
e r, 3 stage fi lter, detector,
pulse sha per, and selecto r
magnet keyer. 100 volt 60 rna .
loop supply included .

St ill only 139.95

• INC.
P.O. Box 175 EAST FALMOUTH, MASS. 02536

12.5, call it 12 or 13. There is a -20 db
point at 10 on the scale, and the compres
sion is such that this is the lower practical
limit . \ Ve also know that - 10 db, at }~

scale or 33 is another voltage point .
This leaves the bottom half pretty well

fi lled, but look how empty the top half is
even if it contains only 6 db of the 20.
Well : we know that 3 db is half power, so
the corresponding voltage is the square root
of this- the square root of 2 is 1.414, isn't
it? This is negative db, so we use the re
ciprocal, 0.707 or 70 on the scale. Another
method would be to simply memorize the
points 90, 80, 70, 63, and 56. They cor
respond to - 1, through - 5 db.

Commercial Overseas transmitter oper·
ators use the -10 and - 20 db points to
set their SSB carrier suppression points. So
far as I know, they are the only ones who
do . I use it in shooting trouble in TD-2
Microwave receivers. The output meter has
no db calibration. just an 0·2 .5 and a O·
100 scale. However, the p lus 10 d b normal
output level is usually set at 1.25 on the
scale , which is also midscale (50). If this
is plus 10, then 100 is plus 16 and 33 is
plus 6, 25 is plus 4 and 10 is minus 4, all

dbm read di rect ly. \Vhen the reference is
not known the difference readings are still
useful. This knack is another baffling one
for the uninitiated . Your projected scale is
something like F ig . 2- at last, we got past
Figure I I-Of course, you can write in these
figures on your own meter ( I mean Figure
2 type figures. not Figure I type. ) but this
is less fun and you miss the chance to fool
your friends.

•
Fig. 2. See above text.

How much is plus 30? 1000, of course.
So how much is 33db? 2.000 of course. Plus
27 db is. naturally. plus 20 minus 3 db. or
1000 cut in half, or 500 to 1. For more
points you can use plus 6 and minus 6 db
the same way- plus 16 is plus 16 is plus
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10 or ten times power, times 4 for a total
of 40 to 1. So between tens you can get
plus 3, plus 4 ( the next ten, minus 6 ), plus
6 and plus 7 db. Come to think of it , you
can work out plus and minus 9 also, which
gives you two more points. I quest ion the
worth of taking it this far , however. db to
power ratios are easy, but the reverse is more
tricky. Practice is the answer. And I wish
more manufacturers would rate their tran
sistors in db gain instead of just a tngless
number.

Here are a few questions you can tease
yourse lf with. The answers to them are not
available, so mull them oyer until you are
sure you are right. This way, you have fun
and learn too; with the answers you stop
learning. Get someone else involved, argue
with him, teach him, and I'll guarantee you'll
wind up with a thorough knowledge of db
notation.

Problems

1. Give plus or minus db for the follow
ing voltage ratios: ~, '"' , 3, 0.5, 10, 0.1.

2. Mentally calculate the voltage gain
of the amplifier visuali zed as follows: Input
transformer, 2 to I voltage ratio with high
side to grid. Tube, having proper bias and
voltages to give a 20 db gain with an out
put impedance of 2000 ohms. Output trans
former has an impedance ratio of 2000 ohms
to 500 ohms, which latter is the output. Also
with 0.1 volts input signal, what is the
output voltage? And the output power in
milliwatts and in dbm. Of course, the im
pedance ra tio business is a dirty trick, but

if you work this out, FCC db questions
won't even anoy you; they'll be fun .

3. A precision attenuator has a 0.1 watt
maximum input rating. The oscillator with
which it is used has a plus 10 dbm maxi
mum output. Does this exceed the attenu
ator rating?

4. Signal on your VTV~1 changes from
full scale to 90-what is the net change in
db? 50 to SO? ]() to 33?

5. 100 db is what power ratio
6 . With a crystal mike rated at - 53

dbrn outp ut, how much gain is required to
produce one milliwatt? 10 watts?

7. 60 db is what cottage ratio?
8. On a meter calibra ted in dbv where

o equals 1 volt R~IS, how many volts is
-26 dbv?

9. The best possible level estimate b y
ear is plus or minus how many db from a
measured value? (Accuracy. I mean)

10. A dbm 600 ohm meter, such as a
VU meter connected across a 1200 ohm load
reads successively -2 and plus 3 dbm .
What is the net change in db?

Refe re nces
( I) Who s tart ed this r-idiculou s dBm busi lWSII' \nlBt

w(' need is an I'nter nation nl Committee in Char,l::e
of Lt·nvi n g- W(>11 E noUl:'h .\ lone .

( 2 ) You won 't find it illu s trated here. eitber ,
(3 ) T wo in all ; how 1111\1('(' CIIIl you l:'e t !
( .1) Y ou'tl never- need to l:'<>1 nny closer,
(5) M n(' llHm ics. vet I
( 6) ~ot hi lll:' wron g- with I' pnri n ; the nmne charms me,

ill nil. Substitute f<;ll s1 Herniu, Un nd itln Of J a ck son
JU IH'tillll i f you p l'(·f ('r .

( 7 ) The famous " square r oot of two ." I n (Ou ch case,
column 3 is the squ are r oot of the corrl'lIponfling
vulue in column 2 .

( 8 ) Xot e how 3.162 J,tTOW R. II w ind s u p 3 162 and
more. . • • \VB2PAP

ANTENNAS FOR 6 and 2 METERS

HI-PAR PRODUCTS CO.

48

From the original "SATU RN
6" mobileer to a new 3
half-wavelength halo for 2
meters, Hi-Par manufactu res
a quality line of VHF antennas
includ ing Halos, C;»uads. " HiII
t o ppe rs", Yagis. and Long
John beams.
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• Radio Amateurs' Prefixes
by Countries!

• A.R.R.t. Phonetic Alphabet!
• Where To Buy!
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• International PDstal

Informat ion! .
• Plus much more!
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ISSUE NOW!
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Over 135.000 QTHs
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$4,95
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• QSl Managers Around the
World!

• Census of Radio Amateurs
throughout tile world!
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LINEAR AMPLIFIER
by Hunter

International Ham
Convention

Knokke Belgium
The "4th INTEHNATIONAL HAM CON

VENTION" will take place in the Casino
at KNOKKE on the 13th 14th and 15th of
Septemher 1968.

A very interesting p rogram IS being
organized. It will surely satisfy the most
part icular radio amateur as well as the YL.

Very well known OM's have been con
tacted as guest lecturers about parametric
amphflers and VHF amplifiers as well as
about transm itters with transistors.

Touristic visits to BHUGES and DANM E
- E xh ibit io n-S t and : M o b i l e s-.Tourist ic
HALLY.

Furthermore: LA NUIT DE L'AMATEUI\
Dancing in the Wiener WEINSTUHE-Fox
hunting (direction finding ) - An exercise in
co-operation w it h th e BELGIAN RED
CROSS.

A unique opportunity to spend a few fine
days with the YL at the Sea side.

Any 0,\.1 who is interested can obtain the
detailed p rogram at the following add ress :

Lucien Vervarcke ON4LV
Lippenslaan 284
KNOKKE I , BELGIUM

• RAO IO AMATEUR 116 k
~

ca 00 INC

Dept. 8,4844 W: Fullerton Ave.
Chicago, III. 60639
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HUNTER SALES INC.
lox 1128A University Station

Des Moines. Iowa 50311



THE ORIGINAL
BOOM LESS 9UAD
THAT WILL STAY

UP IN THE AIR
This quad wa s developed by Howa rd P . Mt':Corm ick
- W9GIW-in 1962 and has been in operation s ince ,
in S p r inp:field , lIIino is . Engineered for hurricane
wi nds with a lop m ast and 250 Lb. teal nylon
down ' j{UYS Cor ICE L OADIN G. An indestructible
center support conaiatirrg of fi ve .058 aluminum
rubtnas, he ld tOll'ether wit h ~ .. bolts , sta in less s teel
wre nloek , and #1 2 copper wire center suppor ts.
SHA KESP EA RE WONDERSHAFT@ Fiberglass
rods, NO H OLE S in the rods. Y8" alum. is fiber
R'lassed into t he butt enda o f the rods then the 'Ys"
teleseopes into t he I " alum. C (MImes.
One feed line with opti mu m spacing of .IS-No
ba lu ns- no ectts. S im ple t un in g inst ructions ca n
e tve you a f ron t to back of better t han 30 D.D.
Complete-S99.95--with # 14 wi j-e for t he 10 &: 15
and #1 2 for t he 20 meter elements, a ll ha rdware,
nylon for down guys, spacin ll: guys and driven ele
men t side to prevent the quad f rom umbrellatntnz
HurninK inside out).
SEE PREVIO US ADS, in J une 65 CQ & Apr il &
J u ne 66 73's (for photos).
ASK THE HAM WHO OWNS ONE:
WlD XJ -W2KII-, Maco Dist. - W B2W WD 
W 3LYE -WA4LPU, rode out t wo hu r rica nes in
the th ree vears. - WB4GAC - W 5ZD _ W 6MTM _
W6Rnx - W A7HAG -K7URP -WSGYJ - W9N XJ ,
flyimt for (ou r years with a two meter beam on
top mast, W 9MCF..-WA9PZZ- W9 P R V- W P I LO
XE2MMM - HB9TE-KL7EMQ- KL 7EOU- VEIASJ
p lus 100' s more .
W r ite fO I" f ree brochu re to : MACO PRODUCTS,
915 E. Co en el l Ave.. S p r ing fi eld . Illinois 62703 or
telephone 217. 544-58 91 .
We have some territories open tor dealen;h ips . to
hams who w ill install or he lp t he pu rchasers get
a fine qua d installation.

Toroid Power Transformers
These ore New and unused

# T ·I - T h lll toro id W8~ (h' ~ l lOw<l tot Il. 16 tube ,>0 wat t out
pu t p~r Illohllll un it. W it h .'dwmatlc. 12vn C P HI . us tng
~:-O 155~ ' 11 or equtvalent. l )( ~ output of Y / DRI-H 575 voll s at
I ~ O wa tts. Ret' . l:~ -lflO volts D C bi as. s ec. 1:3 CT reed
tr ack wl lltUnit tor 2:-015.')4', . 1 l;4 ~ thick , 2* ~ dfa .
$3.95 aa 2 for $7.00

# T . 2- T hlR toroid was d e'!' l ll: ned for use In a hJhr ld F . 'l .
mobfle unit . udnlr a si nlrle ~6~ 7 tub<:' In the HF am p. for
30 watts output. Schemat!c In{'JudN!. 12 YOC pr L udnjl"
2~ 1554' s o r eQu!\·alrn t. see. ::1 500 volh D C out a l , 0
walls. se-. #2 _r..~ \'o]t_ or b la<. f'le{'. : ;1 1.2 volll A C for
lllllllCnt or RIH7 tuhe . ~ee. :l CI T feed hack II" ll1dln R for
2~lj.H·I . 1%" thkk. 2%" <lla $2.95 ea .- 2 for $5.00

:: T _3 _lIu • PO\I'<Il'red Iron eote and Is built like a T \ '
n,· ha~k lransformer. Ollera trs a t ahOlJ I 1'00 CPR. 12\ '1)f'
I'rl . IIdn!: 2XU~'. or equtvelent. Df' output of Y / ORLR
47r, \'011S !1lI \I·al i l . (' IT r d hack wind ing tor 2XH2·s .
$2.9S aa 2 for $5.00
SPEC IAL SA L E. Ja mn Kni,hts crystal & oven 100 KC pre
cis ion ct~ta' In Sea lcd ,ran tube .. it h octa l base mounted
In a 11 5 V.A .C. oven . Size S~ hi gh. 33(," DII. Will make a n
.xrell ent Sn ond ary Sta ndard ftf the Shack •. . .. Ne.. $7.95
U.ad $4.95

KllowCltt Plote Tronsformers for LineCiI'S
All Tl"Clnsformers New

:: P _I _I'RI 1l5YAf' !'loe... ~500 \'AC C.T. this t rensro-mee
l~ u~ed In liT 41 Ltn..ar , teansrormer ..... Ijl"hL 31 Ibs. $' 4.50

:: P-2 - I ' RI 11.\1230 ' "A f' ~. 6570 Y'\ f' C.T . This Inn.
former i . u.ed In 1' -4 '> J"Jl lI l)" for liT n LInear usln/(' ('hoke
Input. 1)(' out II 3flf l() volts al 3";0 ma. Tr. m fonn..r .....I,ll"hl
2~ IhI $13.50

:: P -l-I'RI 115 "Af' see. 37;;0 v xr- C.T. H ili It3 ">1Is
for 1'1101 l.lte for H . ' -. on. Tunsformer ellrtrt 2~ %0 lhs.
... Sl O.50

:: C_I _ II . ' ". ~wlnll"ln .. ('hoke. w..Ighl l.'>~ Ihs $7.00
All P r ices F .O. B. All wcl,hn l isted are nft . PI .,.se a llow
f tf Packa, in • . Please allo.. enough for POlt_g...

TOWER COMMUNICATIONS
924 Elm s-., RCiCiu, Wis . 5]40]
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R. C. Kyle, K6GRP
Star Rt Box 26
Kelsey, CA 95643

More On Crystal Etching
Supplimenting Nat Stinnett's "Crystal

Etching Tips" article in the April "73" I
submit the following: During the past
several years I have etched many crystals,
since I was told , over the air, about a dilute
solut ion of hydrofluoric acid, easily obtain
able at super markets, etc.

The product is labeled "Whink" in 4 or
6 oz. brown, flat type plastic bottles, and
is design ated, "Rust Stain Remover:' TIle
4 oz. sells for 75¢ and the 6 oz. for S1.00
or less, so you can have a handy safe con
tainer.

I use a little 1 oz. plastic medicinal cup
or vial, easily obtainable at pharmacies or
drug stores for almost nothing. They are
tapered, one inch across the bottom, B~"

across the top, and lJ~ " deep. The curve of
the sides makes it just right for the crystal,
stand ing in the solu tion, to lean against the
side of the cup with only the edges touching.

I use 2 of those vari-colored plastic picks,
3~f" long, commonly used by hamburger
joints or restaurants to spear into sand
wiches. I make a pair of tongs with them
hy drilling a tiny hole through the middle
of each, and threading: a %" piece of # 22
bare copper wire through the holes as the
picks are put together with the holes match.
ing:, then hending the wire over and around
the p icks in opposite directions, making an
ideal tool for the purpose, which will not
absorb the solution or water as will wood .
\Vith these you can place the crys tal in the
solution for etching, then remove it and
swish it aro und in the rinse water with ease
before d rying it in between a piece of old
sheet or shirt tail, clean and lintless.

I lise the cup about ~ full of the solution
during the etching. with a cup of rinse
water alongside, and I tim e each d unking,
and log the time required to go so many
cycles, so guarding against going too far
and having to try and bring it back with
pencil dots.

This "Whink" solution will not etch as
fast as the saturate solution, but I have
found it safer in sneaking up on the exact
frequency you want, without over-shooting.

. .. K6GRP
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SPECIAL $24.95

This beau t ifu l operating desk is j ust p e rfect
for t he m oder n t ransceiver ham sta tion. T h e
desk is 28" h ig h , and a bout 40" by 18" t op
area . It is made of Per-vaneer-, w hich is
sc ratch r esi sta nt and almost impervious to
s ta ins, a ge a n d heat. The re i s a large side
shelf cab inet wit h a sw ing door for power
supplies a nd o ther a ccessories. Walnut fin ish.
S h ipped FOB Wright City, Mo. Weig ht 39 =
Ib s . A lso m akes a fine sma ll office desk or
studen ts desk. What a b irthd a y or b a ck to =
school p resen t fo r t he j unior o p! A ssembled
in m inu tes . USA only.

'H ll lllllllllllllltlllllllllllllllllll!lIIl1lll11l1\lIllIllIlIllIltlllllUI UIIIIIlIII I IIIIIIIllIlIIllnll""IIIIIII~

§ s1 OPERATING DESK ~
~ ~
=: §

postaCje & handlinCj75~plus

DC Volts :
2.5, 50, 250,

500, 5000.
AC Volts:

10, 50, 250,
500, 1000.

OHMS : 1K,
10K, lOOK, 1M.

DC rnA: .05 , 50, 500. Decibe ls -20 to + 62 db.
Few sm a ll VOM's r ead u p t o 50UO volts, yet
this is j u st what you n ee d for tes ti n g you r
rig. 3" m eter with mirror for h ig h accu racy
of readings. T h is meter h a s bot h the low
scales a n d sensitivity fo r checking t ra nsistor
circu it s a s well as the h igh r a nges for trans
m itters. Buy one for t he shack and one fo r
the car. L ight and r ugged fo r tra veling .

SPECIAL $9.95

Greenville Radio Electronic
Equipment Distributors

GREENVILLE, NEW HAMPSHIRE 03048

_'IItIlIIIlIIIllIlIIl' IIII1IIlIlUIIIIIIlIllIllIII"''''''''' ''''''''''' ''''''''''' ''' '' ''''''"""""''' ''''''''''''''' ;';
§ ~

I 200H~O: I I
,f '/

per " , ~ .'~

VOLT
V·O·M

Greenville Radio Electronic
Equipment Distributors

GREENVILLE, NEW HAMPSHIRE 03048

SPECIAL $49.50 pp

Greenville Rodio Electronic
Equipment Distributors

GREENVILLE, NEW HAMPSHIRE 03048

This clock reads out t he da y, date a nd
t ime in large, easy t o r ead numbers.
None of that litt le tiny number bus iness
for your shack. Set th is u p on GLUT and
never make a mistake again on logging
time and date, 8"x3%"x3J.h", brushed
aluminum case. Synchronous self-s tart
ing movement, 110 v 60 cycles. Make
you r opera t ing desk look out standi ng
with t his new t ype of clock,

....,

Here is a complete test laboratory a ll in one
package! A modern miracle of electronics.
This one unit contains a n AC-DC Voltmeter:
5U, 150, 500 volts; 0-500 mA; 10K, lOOK , 1M
ohms; resistance and capacitance substitu
tion ; 9 vdc battery supply; R F Signal gen
erator 455 kHz (and up to 700 k Hz); p lus
a n audio generator at 4UO Hz. You can serv
ice just abou t anything with th is lab. You
can signal t race a nd a lign receivers a n d
trace aud io systems, speech equipment, h i- fi
and tape r ecord er s . T his is prob a b ly t he
s ingle most useful p iece of test eq u ipment
ever t o come along.

SPECIAL $24.95 pp ~

~'IIII"IUIUIllIIlIUIUIUllllllltlIllUIIlIIIlIlIIIIIIIIII'I"'II'I'"llll1IlIUIUI"""'IUI'"~
~'lInlllllnllllllllllll'I"I'IIlIIlIIl'IIII1'"llItlIIIIIIUlllllltlIIlUIllIUllIlIllll1l1"'''lIllhlllll~

TEN·IN-ONE MINI-LAB

I I

':III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl IIIIIIlIllIIIIIIIIIIIllIIIIUlllllllll tll "IUllllllllllllllllllllllllllll1'~ "',III1I011l1l1l11'lIllUlIllIllllllIllIlllllIllll'II'lIllUlI llIllIlllIlIllIl!lUlIllliliUIUI11111111111111111111I111111:;
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How to Write for Service Information
Steve M. Fried K2 PTS
8747 Bay Pa r~w..y
Brooklyn, New York 112 104

•
Have you ever written to a manufacturer or supplier for

information and received a half answer, or no answer at all?
It is possible that the fault was not at the other end . Do not
blame the other fellow until you have examined your own
letter.

All reputable manufactu rers strive for top
customer service , but the customer often
makes this aim difficul t. Let us look at some
of the simp le rules which guara ntee best re
sults .

The most important things are how your
letter looks ( format] and what is in the letter
(content ) . •

Format

Always put your return address at the top
of the letter . Do not write it on the envelope
alone. In a large company's interoffice mail
system the letter and envelope are often
separated, leaving the customer service mall
holding a piece of paper signed "John Smith".
Who is he?

If a typewriter is available, use it . A type
written letter is more effective than the nicest
handwriting. A typewritten letter in proper
business form wiII almost always get top
priority , if only because it is easier on the
eyes. If you must hand write, however, print
or write neatly. A slop pily written letter
shows your indifference and may end up at
the bottom of a large stack of correspondence.

A self-addressed stamped envelope is not
necessary if you a re writing to a company.
If the answer will be a few words or a sen
tence or two, a self-ad dressed postal card
is handv; or vou mav indicate that vou do not
mind having the a~s\ver written 'across the
bottom of your original letter. This does
eliminate d ictation and transcription time,
sometimes tw o or three days during a busy
season .

Content
When you write for information about a

particular piece of equip ment, be sure to
say whal it is. Speci fy the make and model
number, the serial number, when and where
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it was purchased, and how it was purchased
(new or used, cash sale, trade-in, or swap) .
These are cut and dried facts, not a long
story, so sta te them briefly and early. They
make a good opening sentence. In the same
sentence or paragraph, be sure to say what
you want . Are you writing for service infor
mation, a schematic diagram, voltage and
current specs, or something else? Tell them.

In the next paragraph, say exactly what
is wrong and what steps have been taken to
rect ify the situat ion. For example, a customer
might write this about his receiver.

"T he receiver (he has already said what
model , serial uumbcr, etc. ) works well on all
bands except 7-8 Ml-lz, which is the third
band range. Nothing is heard in this range
except something that sounds like b ackground
noise. I have a transmitter which operates in
this range i.e ., 40 meters. I use a coax switch
and dipole an tenna (sketch of the hookup
enclosed ) . The tubes in my receiver all test
"good" ill a quality tube tester."

The above is a pretty fair description of
the rece iver malfunction. Many a customer
service man would suggest from this that
there is something wrong with the rf input,
th e front end, and it has been affected by
power feeding in from the transmitter. In all
pmhabiht y it would boil down to a burned
out antenna coil. The writer gave a detailed
outline of what is wrong and what is not
wrong ("it works well on all bands except
7-8 Ml-lz, which is the third band range" ) .
This customer has helped the manufacturer to
help him, by including a detailed drawing of
the transmitter-receiver antenna switching
system, as well as by saying that all tubes
check good.

When you write letters for information, do
not bother with emotion and story. It will
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do no good to go into detail about how angry
you are and that you have had bad dreams,
and so on. That might come in a later letter,
but for the time being just give him a chance
to help you fix your gear. He may send a
couple of aspirin tablets however, if you
continue to tell him about your headaches.
In short, keep it short. And to the point.

If you want to service the equipment your
self, be sure to tell the manufactu rer the ex
tent of your experience and what test equip
ment you have available. If you have any
doubts about your ability, tell him what your
knowledge amounts to and ask him if he
thinks you can trouble shoot the gear in
question. Remember, you might he nne on
audio circuits, but what about double conver
sion receivers? Do you have the proper tools
and knowledge? I t is best to check with the
manufacturer ( if the service manual does not
tell you what is needed ) . Ask him before you
try an alternate method of aligning or ad just
ing your equipment. If your method were
recommended, it would be in the manual.
Remember to ask his op inion; he has spent
thousands of dollars on development, engi
neering, and engineers.

Always try to address your letter to the

proper department. If you have trouble with
ham gear contact the customer service de
partment. A person's name with in the depart
ment is helpful but not necessary. Always
keep a copy of the letter you have written .
That way you can better understand h is rep ly;
and in case of an unsatisfactory reply, or no
reply, you can forward copies of your original
letter and a covering letter of explanation to
both the sales manager and president of the
company. (This action should only be taken
when absolutely necessary ) .

After writing the letter

\Vhen the letter is written, go back and re
read it. Better yet, have a friend go over it.
Is it clear and to the point? Is it void of emo
tion and unnecessary detail? Have you sup
plied all the details of the situation? Did you
give the name and number of the gear, along
with the conditions of purchase? Have you
described the prob lem and the steps you, have
already taken to remed y it? Did you say what
kind of information you want in your return
letter? Can your friend understand the let ter
in all details? If he cannot, start again from
scratch. If he can, send it. You have helped
the manufacturer belp you! ... K2PTS

$3 VHF Antennas
$3 Parametri c Amps
$1 Transistor C kts
$1 Diode Circuits
$1.50 Index to Su rpl us
$3 RSGB Data Handbook

$ 5 one year
$ 9 two yea rs
$12 three years
$50 LI FE
$ 3 HAM RTTY
$ 3 DX Handbook
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Carole Allen W5NQO
308 Karen Drive
lafayette, lao 70501

The Care and Feeding of a Ham Club
Live wires can be dangerous around a

ham shack, but in a radio club, the more
the merrier! Everybody knows that a group
just has to have one or more of these
energetic planners and pushers known as
"live wires" or "spark plugs." For some
mysterious reason these folks don't mind
burning midnight oil and applying elbow
grease to dream up programs, head commit
tees, type publicity releases, mimeograph
bulletins and newspapers, or perhaps a joy
ful combination of several duties. And all
this work is done to see that fellow hams
get the most out of their radio club.

This is written for you wonderful live
wires who are tracking down fresh ideas for
a new or not-so-new club. If you're starting
an organization, you're anxious to get it go
ing on the right foot with interesting pro
grams and side activities to at tract members
and their fam ilies. As a new officer of an
established group you want to keep every
thing going smoothly; or as an experienced
president or p rogram chairman, maybe you
just woke up to the fact that your sessions
are sad and even the parties are painful.
Regardless of your particular situation, you'll
find encouragement in the material that
follows.

O ne of the secrets of getting
a full house at club meetings
is knowing what kind of pro
g ra m everyo ne wants. Note
W 0 FQY, Ca,1 (The Old Mao
Himself) Mosley, seated just
to the left of the ce nte r of
the picture .
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Get it in Black and White

Publicity Chairman of a radio club may
seem a simple title, but it's like DX contests
and marriage, you've got to get involved to
really know what 'it's like. The primary pur
pose of this job is, of course, to tell the
members what's going on and when.

"Most hains have too many irons in the
fire to rely on their memories," said one
club official; "So, sornebody's got to help."

Mailin g postcards and mimeographed let
ters is quite effective in keeping members
on their toes. Notices placed in local news
papers and spot announcements on radio and
television stations are good, too.

H meetings are beld weekly or bi-monthly,
members usually know what's coming up,
but there's still the problem of those who
miss a few sessions and have to depend on
word-of-mouth inform ation that sometimes
gets crossed up. Individual notification by
the "printed word" is about the most de
pendab le way of ~reing that everybody
knows when the picnic is being held or what
tim e the executlye ' committee is meeting.

Typing or \vr~~ing out postcards for every
meeting is simple if a group is small, but
the larger it grows, the bigger the burden

~,.... -----

,~~"-,,;; iii
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Meetings held in homes work out we ll fo r sma ll
groups, especially when the XYL is inte re st ed in
her OM 's ho bby. He re is Ma ry, the enthusiastic
XY L of Bill Jenkins W9WH L of Bedford, Indiana .
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a printed sheet which can be mimeographed
and then folded, stap led, and stamped . Since
there wiII be more room on this larger sheet ,
don't hesitate to dress up the notice with
cartoons or drawings. Even if you're far from
a second Rembrandt, you can always trace
something on the stencil to catch the reader's
eye.

Dropping the notices in the mailbox at
the right time is just as important as any
other phase of the publicity chairman's job.
If members aren't reminded of Saturday
night's transmitter hunt until the day before,
chances are other committments will already
have been made. On the other hand, if
notices go out three weeks before a get
together, they often find their way into was te
baskets long before the big d ay. The public
itv chairman has to be one of those fine
s~uls who can remind himself or herself to
p rod the members at just the right time.
This "lucky" person should have access to
a typ ewriter, mimeograph, hectograph, or
card-o-graph and accessories, including a
date-book and calendar. And although this

on the publicity chairman, who will soon
develop a severe case of writer's cramp.
Buying a postcard printer won't dent the
treasury too much and will payoff in well 
informed members and good attendance.

If you have up to fifty or so postcards
to print you can do just fine with the Heyer
Postcard Printer. This sells for $12.95, com
p lete with a kit, in most stationery stores.
You can order this b y mail from Goldsmith
Brothers, 77 Nassau Street, New York 10038
if you add a little for postage. This p rinter
works on the mimeograph principle and you
have to put each postcard in place and roll
the stencil over it.

The Print-O-M atic postcard duplicator has
an automatic feed and will run off a hundred
or three cards in a few minutes. This sells
for $22.9.5 these days and is available from
Goldsmiths . . . catalog number 71YL-A2R.
The Heyer is catalog #71YL-60.

The least expensive addressing machine
is the H eyer Addresser. This uses the "Ditto"
principle of p rinting. You type the names
and addresses on a roll of paper using a
special carbon paper. The roll will hold 250
names and addresses. You run a felt with
an alcohol-type sp irit on it on your envelope
or card and then roll the address over the
d amp spot . Enough of ' the carbon sticks to
the sp irit to transfer the add ress. You can
use this a hundred times or so before the
carbon wears out. This costs $12.95, com
plete with the kit. Goldsmiths #71YL-100.
Plus postage, of course . . . and tax if you
are in New York.

Since everyone b elongs to three, four, or
more organizations in the comm unity, you'd
better specify that "T he regular monthly
meeting of the Montgomery County Amateur
Radio Club will be held W ednesday evening,
June 20, at 7 :30 P.M. at the club house,"
instead of just saying "The club will meet
on the regular day, etc:' And for the new
comer or visitor in town, add that the meet
ing place can be found at the corner of
South Main and Fairground Avenue.

In an additional paragraph, sell the club
meeting and give every member a good rea
son to for get about "The San Antonio Kid"
on Channel 5. Say, "An interesting movie
on transistor circuits will be featured," or
"Frank, K9HYZ, will present a short talk
on building transceiver kits ." Throw in an
invitation to the ham's family to come along
and enjoy refreshments after the program .

This same material should be included on
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suggestion may get a laugh at first, it's good
to remember that some of the best publicity
chairmen have top-notch jobs with efficient
secretaries!

Where's the Meeting?
Admittedly, hams are the most entertain

ing and intelligent of all hobbyists, but
merely sending out meeting notices doesn't
guarantee a memorable gathering. In fact,
if someo ne hasn't spent a little time making
plans, the result can be a waste of time and
members will wish they had "stood" at home
to battle 40 meter QRM.

The where-to-meet question should take
some thought, although it's true that hams
can meet almost anywhere. You'll find them
in basements, attics, public halls, firehouses,
school rooms, police stations, storm cellars,
fallout shelters, and on military bases. And
they're quite at home sitting on orange
cra tes or lounging on over-stuffed sofas.

The ideal situation is to have your own
private clubhouse with a permanent station,
chairs, tables, cozy kitchen facilities, and
plenty of lawn space for antennas . If your
club is prosperous or if the city fathers have
smiled generously, the where-to-meet ques
tion is no problem. One such fortunate club
is the San Gabriel Valley Radio Club in
California that meets in a specially-designed
disaster communications room built for them
by the County of Los Angeles.

Small groups with few funds have to meet
where they can and face the sad fact that
few landlords want their premises wired for
DX. Depending on the numbers involved,
meeting in one another's homes works out
very well, especially if the lady of the house
likes her OM's hobby or is licensed herself.
It's always fun to inspect the other fellow's
shack and refreshments can be served easily.
By moving from home to home, nobody's
welcome is worn thin. But in case the "fire
side" idea doesn't appeal to the group, you'd
better start scouting. Maybe one of the gang
has "pull" with a civic body that can be
coaxed out of a key to the city hall or
maybe to the firehouse. And don't be too
shy to toot ham radio's horn if that's what
it takes for tenancy. Sometimes people have
to be reminded that hams are dedicat ed to
public service and spend long hours pre
paring to meet emergencies, handling dis
aster traffic, or standing by to help someone
else.

If your club is new or if you're on a com-

56

mittee looking for a different landlord, it
isn't a bad idea to consider the activities
your group will have in the future. In other
words, look for a meeting place that's suited
to your club. Skip the meeting room that
isn't big enough for all the members and
their families, too. Equally taboo arc quar
ters so spacious that the secretary has to
yodel roll calL Can a screen, film projector,
and blackboard be set up conveniently? Is
the ventilation good enough to keep
the speaker from choking down in cigarette
smoke? Are there kitchen facilities for coffee
brewing?

]f you use someone else's building such
as the city hall, school room, or firehouse,
better mark the calendar and check with
the owner shortly before your meeting.
There's nothing quite like barging in on the
local historical society or Daughters of
American Gull-watchers.

Climate also has a great effect on the
type of meeting place rented, begged, or
borrowed. The mobileers of Southern Cali
fornia may be able to rendevous at a beach
house the year <round. but heaven help the
boys in Indiana who forget about fall frosts
and winter snowstorms and rent a hall with
out heat.

In a nut-shell, an ounce of planning for
,1 club meeting is sure to save at least five
pounds of embarrassment.

What7 No People 7

If the publicity chairman does a good job
and there are still a lot of empty chairs on
meeting night, it's safe to say something
else is wrong. How about the tim e of the
meeting and the day of the week? Is there
a regular conflict with other established
community functions such as church activi
ties, football games, or service club meet
ings? Sure, you won't be able to please
everybody, but why pound the club's head
against a wall when the meeting night just
isn't working out for the majority?

Once the club has decided to meet on a
certain night or nights, it had better stick
to its guns and not start hopping from night
to nigh t to please the president of the
Audubon Society or secretary of the book
club. If members know definitely that the
club meets the fi rst and third Monday of
each month or every other Wednesday,
they'll work the meetings into their sched ules
and not miss them.
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For complete specIfIcations
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VANG UARD
MOD EL 501 SHIPPING COLLECT
Made In USA. COMPLETE WITH LENS

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans
mitting sharp, clear, live pictures to one or more
TV sets of your choice via a low-cost antenna
cable (RG·59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV. sets: The ran~!, can be extended indefinitely by
us!ng ttne amphfle.rs at repeated intervals or t-y
uSing radtc transmitters where regulations permit.
There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires
you or anyone c hosen to observe anything taking
plac~ anywhere the camera is .p laced. Designed for
continuous unattended operation, the all-transistor
circuitry of the 501 consumes only 7 watts of
power.

RADIO AMATEUR 116 k
~

ca CC INC
Dept. 8,4844 W. Fullerton Ave.

Chicago, III. 60639
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Next, consider the time of the meeting.
Does it . allow for working people who have
to fight traffi c an hour or so before reaching
home? Do they have enough time to eat
supper and read the paper before taking to
the road again? These considerations apply
to ad ult groups; however, if families attend
meetings, the rules have to be reversed.
The treasurer of the Copperstate Hoadrun
ners, Inc., of Phoenix, Arizona, says their
motto is "F un for the whole family with the
family." This means that meeting times are
set early enough to allow a short business
meeting and snack before the kids get too
sleepy and start howling to go home.

High schoo l students usually have a check
in time at home which should also be con
sidered.

Another big factor in deciding how many
doughnuts to bu y f or refreshments is
whether or not XYLs and YLs attend meet
ings . Althou gh OMs have worn the pants
in ham radio since it started and probably
always will, statistics show that lots of
women are learning code and theory and
getting their own tickets. Besides that , the
most popular American sports and hobbies
seem to be those which families enjoy to
gether. Just because a fellow likes to have
a night out now and then doesn't mean he
wants his radio club to be a stag affair. The
truth is that a lot of clubs would welcome
women. but as pointed out by the President
of the Muskogee, Oklahoma, ARC, "We
just haven't been able to figure out a pro
gram to attract the ladies."

Although licensed ladies will be interested
in just about any speaker or film, they
usually won't attend a club meeting if
they're outnumbered by men forty to one;
and the XYLs without licenses are bored to
tears with technical programs and can't be
blamed for staying home. A discussion of
phasing-type single sideband exciters versus
filter-type would make about as much sense
to her as a cake recipe in Greek. Obviously,
the club must decide whether or not they
want to plan programs to include the gals.

Clubs such as the Amateur Radio Tech
nical Society of St. Louis concentrate on
building equipment and experimenting. They
keep the membership at a minimum in order
to meet in one another's homes. Only social
affairs are planned with wives and families.
A group of this kind is exactly the opposite
of the Radio Amateur Mobile Society, Inc,



I keep dropping those little resistors

known as the RAMS of Sacramento, Cali
fornia. Former President Leon C, Nielsen ,
\V6QHP, says "Our formula of success is
to plan all activities including the ham and
his family, whether they're all licensed or

"not.
Both types of clubs are extremely impor

tant to amateur radio although opposite in
programming. A technical society made up
of members who share knowledge and con
centrate on experimental projects proves the
value of the amateur to the electronic in 
dustry. Similarly, the club which provides
entertainment and encourages family parti
cipation in radio is equally important to the
community and to the hobby.

The club should choose its goals in the
beginning and decide how it intends to reach
them . If members agree to have only tech
nical programs and discussions to benefit
builders and serious students of electronics,
then it is understood that only those similarly
interested will enjoy the meetings. A lad ies
auxiliary that meets in another room or holds
a kitchen gab-fest while p reparing snacks
will enable OMs to bring their wives, while
not subject ing them to technical talk.

If a vote reveals that most members would
prefer a variety of programs with features
to entertain and benefit wives and families,
then the program chainnan and officials can
split the programs or make appropriate
arrangements.

The secret of plan ning meetings for a
full -house lies in knowing just what most of
the members want.

MOle next month! . . . W5NQQ
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D. E. Hausman VE3BUE

A Confined Space Nut St ar t er
If you have ever had the p leasure ( ?) of

holding a nut in a severely confined space
so that you could fasten it to its mating
screw, you know how frustrating life call
be. A simple nut holder/ starter that can be
used in spaces so small that your finger or
a commercial nut star ter would be too big,
is a piece of insulated «nre! Select a piece
of wire from your junk box ( the softer the
insulation the better ) whose outside d ia
meter is a shade larger than the inside d ia
meter of the nut you want to start. Care
fully, screw the nut onto the wire. One turn
should be sufficient to support the nut. Now
you can put the nut in even the most
crowded places. As long as their is enough
room to get the nut where you want it,
then there is enough room to get it started !

It would be wise to make a set of wires,
about six inches lon g apiece and each wire

. u different size to accommodate all standard
sized nuts.

Eliminating Chirp in the OX·60A
AU chirp in the Heath DX-BOA series
transmitter during crystal control operation
can he eliminated at no cost merely by re
locating one wire. The problem is a result
of the oscillator being keyed to facilitate
break-in operation . For those not using
break-in operation, the following modifica
tion can be easily made to convert to un
keyed oscillator operation.

Locate VI, oscillator tube. A resistor runs
from pin 9 of this tube to a nearby ter
minal board. Disconnect - the wire from the
terminal board, leaving the end connected
to pin 9 unbothered, and reconnect the wire
to the ground lug on the nearby "Fa input
phone Jack (or any nearby ground point ) .
This effectively removes the oscillator from
the keyed circuitry. Since the oscillator now
runs at all times during "Tune" and "Trans
mit" positions, the oscillator can be heard
in the monotoring receiver but no backwave
is put out on the air. VFO operation is not
affected by this modification.

A SPDT toggle switch may be easilv
installed to switch the resistor lead either
to the ground connection or to the terminal
board at the op tion of the operator. This
wilI give a choice of keyed or unkeyed oper
a tion at the selection of the operator.

Fred W . Fetner, Jr. WB4EFA

,

SPACE AGE KEYER

Only
$67.50

• Planar epitax ial integra ted circuits fo r reli
abili ty. No tubes-No separate transisto rs.

• Preci sion feather-fouch key ~uilt-in.

• Fully digital-Dot-dash ratio always per..
feet;

• No polarity problems-floating contads
switch 1-c mp,

• Rugged solid construction-will not wa lk.
• Send QSL or posfcard for free b rochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92026

LEGER LABORATORIES
ANNOUNCES

The response to our recent a ds
in 73 ca ught us by surpr ise. It was
fa r more than we ever a nticipated.
P lea se bear with us. \Ve will an
swer every letter as soon a s pos
s ible a nd will send word on repairs
for equipment shipped to us.

F rankly we had ser iously under
est imated the demand for good
and r eliable repairs and t hough
the la rge s ize of our present plant
has come as a surpr ise to visitors,
we have decided that we really
must move into an even larger and
more modern facility. Work on this
is in progress and we shall be
moved shortly.

Tha nks again for your letter s
and inquir ies. If you have any ha m
or lab gear that needs a t tention,
get in touch with us.

LEGER LABORATORIES
Groton Street. East Pepperell. Mass. 01 437

Phone 61 7-433-6771



Why Not a Photographic QSL?

Since the beginning of amateur radio the
fraternity has been enriched by the send 
ing and receiving of QSL cards, and now the
group of QSL exchangers has grown to in
clude Cb'ers and short-wave listeners who
also delight in send ing QSLs. There has been
one hig fault with cards ; that is that so
many of them arc alike, the only basic dif
ference being the call-letters, the date and
the name and address. This is the main
reason why so many printers of QSLs are
in the business, each trying to give his cus
tomers a little something different in the
way of a card; something more personaliz
ed . The same thing held true for Christmas
cards until the photofinishers began offer
ing personalized cards. If you have received
one you no doubt looked at it a little longer
than the rest of the cards, especially if it
had a picture of an old friend on it. \Ve
can take an idea from these cards and make
up some personalized QSL's, and in so do
ing you can let your imagination run wild
in the design .

There have been other articles on the
subject, but to the newcomers we offer the
following ideas which will make a very good
looking card. First of all let's see what has
to go on a card; the call-letters, SiW131 re
port, equipment, name-address, and the date
plus a few remarks. Sometimes there is a
drawing or other imprint to set it off from
other cards . In the photographic card this
could he a picture of the operator, the shack,
the antenna, or a map of your state, per
haps.

There are two ways of making cards;
the semi-photographic and the true overall
photographic card. The standard post card
is 3_114" x 5_1/2" so everything you want
to go on it has to be considered care
fully, especially if a photo of your equip 
ment is to be shown. The photo has to be
large enough to show, yet not take up so
much room as to leave no space for the
vital information. The picture should take
up about 1/3 the area of the card.

Let's say that you want a picture of your
shack, the equipment and operating posi
tion on your card. Normally the eq uipment
is arranged as you want it to appear in
the picture, hut look at it carefully. Does
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Robe rt C. Green W3RZO
3304 Collier Rd .
Ad.lp~;, Md. 20783

it show what you want it to show? D oes
the picture have composition? Does the
viewer's eye strike the important points first ,
or does it wander around before picking out
the main objects? And don't forget to clean
up the place before you take any p ictures.
After you think you have picked the best
composition for your picture, set up some
flood lights. F lood lights are better than
flash because the scene can be viewed
through the camera's view finder under the
light that will be used. Angle and top light
ing are excellent because they tend to re
duce the chance of getting "light kicks" in
the lens ) ; a shiny metal panel will reflect
a lot of light. Don't take just one p icture,
take several, move the lights or the camera
angle slightly. If the exposure can be varied,
stop down the camera to a small lens stop
and try a time exposure, painting with
light. That is, hold another small flood in
your hand and "paint" the area with light.

Now that you have taken the picture,
decide what type of card you are going to
make. Are you going to make a simple card
with the picture glued on it and the infor
mation hand written or typed beside it, or
a fully photographic card . If you decide on
the glued-on type, p ick out the best picture
and have reprints mad e of that negative. The
local drug store will be glad to handle this
litt le detail for you at about five to seven
cents each for reprints . The next step is at
the post office for the blank post cards at
five cents each. So far the cost of each
card is nine to twelve cents, plus the labor
which we can call a labor of love.

That's the first method, fairly simple and
effective, but now let's go on to the regular
photograph ic card. W ith a photographic
card we have to work to a standard, and
that standard is a rectangle. This is because
of. the equipment used by the photofinisher
to print the cards . This time we want to
make the layout 6J~" x I I", twice the size
of a standard postcard . The printing can
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be freehand or use a set of letter stencils
or the rub-on type of decal. The call lelters
should be about I ll" to 2" in height and
the small lettering ~" high; don't crowd,
remember that it will be reduced by one
half on the finished card. Use black India
ink and a lettering pen to fill in the call
letters and for the small lettering. It is wise
to pencil in the letters first then go over
them with the ink.

If you have already taken a picture of
your shack, have an enlargement made
which is about 3K" x 4~" or 4" x 5" or even
4"" x 4K". The size depends on the layout
you have decided on. If you want to, a
Polaroid shot can be used because an en
largement wiJI not be necessary. After you
decide that ''That is it", make up a new
master that is free of fingerprints and
smudges.

Visit the local photofinishers, (check the
yellow pages of the phone book for these, )
but don't go to the drug store. Tell the
photofinisher exactly what you want-a
rectangular negative of the master QSL, that
he can. handle in his automatic printer. ..The
negative may vary from a 35mm that has
to be enlarged, to a ' contact print that is
3~" x 5~" . But in any case let the
photofinisher tell you what he can handle
and what size is best. Have him 'show you
both double weight and single weight paper
for printing of cards. The double weight
paper is heavier and can be mailed as is,
the single weight paper requires an enve
lope. The author prefers double weight plus
an envelope. Choose a matte finish over
glossy paper because the malte finish will
take ball point pen ink bette r than the
glossy Bnish when filling in the date and
time. If you decide to use envelopes they
can be purchased for about thirty cents per
hundred and by using a five cent stamp
the envelopes can be mailed unsealed. The
cost of the printed cards will vary depend
ing on the number you have printed; about
eight cents each for a hundred and down
to about 6 cents each in lots of more than
a hundred. The cost of the master negative
will be about one dollar, but it can be kept
and used over and over again.

If you have a friend who is a camera
bug, have him take the pictures of your
shack; he will have a more experienced eye
for lighting and camera set-up. If he has a
darkroom he could make up the master
negative and run off a couple of cards for
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CAMP ALBERT BUTLER INVITES
HAM RADIO ENTHUSIASTS OF ALL AGES
PREPARE FOR YO UR ADVANCED
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All Self Supporting: 30', 40',
50' , Tiltup Towers. 60', 70',
80' Tiltover Towers. Welded
Tubular Steel.

Drawing and
Literature Fram

DURA TOWER SALES
Box 322, Angola. Ind. 46703

you so you can see exactly what they will
look like. Don't ask him to run off a hundred
or so cards or you won't have a friend.

This system of making photographic QSLs
works, and works well. Try it and see, you
will like the personalized touch your cards
have and you wiII be proud to send them.
At Christmas you can even make up a truly
personalized Christmas QSL for contacts
made during this part of the year.

.. . W3RZD-
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A Report on the WTW Award

At long last the \VT\V is ready to roll with
a report of its activity every month. Many
items caused the sluggish activity of the
\VT\ V being reported in 73 every month.
When Jim F ish left 73 Magazine the hunt
began for all the records at Peterborough, if
all the records have been found we have no
way to be sure. Another very confusing
factor was the Certificates heing issued from
Peterborough and all certifications being
done in Cordova, S.C. There was always
a certain lag in time between here and there
and at times we both swear mail got lost
between us-this made things very interesting
to say the least. After spending about one
month and getting all loose ends tied up we
have things pretty well lined up now and
everything should go smoothly from now
on.

To prevent confusion please send me
(Gus ~I. Browning, W4BPD, Route I,
Box 161-A, Cordova, S.c. 29039) all reporls
on WTW-DON'T SEND ANYTHING to
73 Magazine direct. I have the certificates
here now and they will be sent out pronto
to those who qualify. Remember I still have
an ample supply of our w'Tw-Country /
Tally sheets for the asking, send 50c to
cover costs for them. They make keeping
your and our \VT\V records a lot easier,
PLEASE USE THEM. You should keep
one copy and send us or your QSL check
point a copy. Walch the dales of your
QSO-quite a few have been coming in
with the wrong date shown for the QSO
All QSO's should be AFTER May I , 1966
0001 G~(T . All QSO's same band and same
mode. You may send as many oyer the re
quired number and we will give you credit
for everyone you send and place the extra
ones in your Honor Roll standing which
we will puhlish practically every month.
.\Iy records here indicate the following
Awards have been issued with these serial
numbers. If the number on your Certificate
doesn't tally with our records please send
me your certificate for a new one with the
number on it that my records indicate you
should have. Its a lot easier for me to change
certificate than to change all my records.
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Only a few have the wrong serial number
on them. Please check vours. Don't ask
me to change my records to agree with
your serial number because this could in
valve many others to be changed also. Now
for the various Awards issued to this date
(May 7, 1968):

WTW-200 14 MHz PHONE-
# I W4NJF Gay Milius
# 2 W3DJZ "Hop" Hopple
#3 K3YGJ Dick Leavitt
#4 K6CAZ Joe Buller
# 5 W3AZD Don IJ. Search
#6 XE2YP Jorge P. Parada
# 7 WA2SFP James L. Lawson
# 8 WA5LOB James D. Edwards
#9 WB2WOU Herber t Rugoff
#10 W I MMV G. W. Cunningham

WTW-200 21 MHz PHONE
# I W40P;"1 Joe Hiller

WTW-IOO 28 MHz CW-NONE

WTW-IOO 28 MHz PHONE
# 1 WA2SFP Jim Lawson
# 2 W4GJO Ansel E. Gridley
#3 W5YPX J. B. Jenkins
#4 WA5LOB James D. Edwards
#5 W2VBJ Harry J. Marschnusen
#6 WA5DAJ Leonard P. Malone

WTW-IOO 21 MHz CW
# I \V40P~1 Joe Hiller
#2 VE6TP Gene H. Krehbiel
#3 WB2UDF Douglas J. Gorga
#4 WA6GLD Frederick J. Hagen

WTW-IOO 21 MHz PHONE
# I \VA2FQG Ted Marks
#2 WA2SFP James Lawson
#3 \v40PM Joe Hiller
# 4 K9PPX Scott G. Millick
#5 W6Y~IV Paul E. Friebertshau ser
#6 \VA4\VTG R. Hobert Kaplain
#7 \v9N;\C Don Misch
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WTW-IOO 14 MHz CW

#8 WA5DAJ
#9 W8WRP
#10 WAQ>OAI
#II WB20BO
#12 WA5LOB

#1 WA2DlG
#2 W8EVZ
#3 K8IKB
#4 W4CRW
# 5 WB6SHL
#6 W9HFB
#7 W50DJ
#8 WIl2TKO
#9 WA9KQS
#10 WIETV
#II K5BXG
#12 K4ASU
#13 WA6GLD
#14 WB6NWW

Leonard P. Malone, Jr.
James Horvat
George C. Blunck
Jess Miller
James D. Edwards

Vice Ulrich
James Resler
D an Redman
Robert C. Sommer
John Scanlon
Newton K. Gephart
Fred A. Fisher
William Meeker
Edward F. Bauer
Moulton Larmay
Charles E. Calhoun
Robert C. Webb
Jerry Hagen
Marty Hartstein

# 33 CN8FC
#34 WAQ>OAI
#35 WQ>SFU
# 36 W4HA
#37 ZL3 MN
#38 W3NKM
# 39 W8WAH
#40 VE3UR
# 41 VE3ELA
# 42 WA4WTG
# 43 W6MEM
# 44 WA20EQ
# 45 WB6HMZ
# 46 K51lXG
# 47 WA40PW
#48 W8BVF
#49 W60HU
# 50 W8FPM
# 51 K2QOU
# 52 VK3XO
# 53 VE6AKV

Will iam T. Broder
George C. Blunck
Bob Parlin
John McCaa
J. T. McMullan
Stan ley S. Springer
Hay Slater
Ray H unter
G. L. Clark
R. Rober Kapl an
Stephen M. Stambuk
C. C. Unrah
Dwain Schunke
Charles E. Calhoun
\ViIl iam G. Rogers
Jim Lancaster
Mu rray H. Link
Hugh K. Cotton
C. Buchheit
L. A. Paul
D. C. McKoen

WTW-IOO 14 MHz PHONE
#1 W4NJF Gay Milius
#2 W5KUC Bob Wagner
#3 W3DJZ "Hop" Hopple
#4 W4CCB Bob Gilson
#5 WA2SFP Jim Lawson
#6 K6CAZ Joe Butler
#7 WQ>NGF Warren Johnson
#8 W3MAC Lew Papp
#9 KISHN George Banta
# 10 K8IKB Dan Redman
# II W6YMV Paul Friebertshauser
#1 2 WISEB Jay Chesler
# 13 WA5LOB James Edwards
#14 W4TRG Bill Galloway
# 15 WB2NYM Olgierd Weiss
# 16 KP4RK Jose Toro
# 17 WIMMV Gerald Cunningham
# 18 WA9KQS Edward Bauer
# 19 WA4WIP Dick Tesar
#20 W4FPW G. Gus Brewer
#21 K90TB Jack McNutt
#22 W4JVE Charles R. Sledge
# 23 DL5HH Ira C. Crowder
# 24 W4FPS James Leonard
# 25 K3YGJ Richard Leavitt
# 26 VE6AKP Gordon Read
#27 K2BQO Paul Haczela
# 28 W3AZD Don B. Search
#29 WA5DAJ Len Ma lone
# 30 OZ3SK Egon Gadeberg
# 31 ZL30Y G. Coull
# 32 K4RZK John F. Berryman
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WTW-IOO 7 MHz CW

# 1 W4BYB Rex G. Trowbridge
# 2 W3WJD R. Sigismonti
# 3 W8ZCK Bill Price

That wraps up the WTW for this month.
How ab out some additions to your scores
for the Honor Roll next month? I will
accept any number of cards to check, pro
vided you send along a stamped return
envelope. We want a good competitive
standing in the WTW Honor Hell. Please
date all correspondence and give your call
sign and \VT\V certificate number in every
letter to me. . . . W4BPD

Radio Amateur Rockhounds
R.A. R. for short

Are you interested in rock collecting or
exchange. or semi-precious stones or infor
mation about this hobby?

Hobby, 5Z4EHR (E. Robson M.P.S., Box
3077. Na irobi, Kenya) is president of a new
club for Radio Amateurs only. Do you want
to sked and meet any R.A. R.s on the air?

To join. send your address and a SAE and
postage and you are in!

After a breather, Robby will circulate a
list of call signs and suitable frequencies and
time to hook up on 20 meters. If enough hams
join in, it can be decentralized and the \Vs,
VKs, ZLs. and S. Africans can get together
with their own groups as well as on an in
ternational basis.
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11111111111 OPEN HOUSE SEPT. 14th, 196811111111111

Organizat ion Schedule

Perhaps it is time for those interested in
the foundi ng of the UFO network to get
together for some preliminary organization
d iscussions . Let's meet on 14,300 on W ednes
days evenings at 0200 GMT and see who is
there, what suggestions they have. and what
plans can be made. The time would seem to
be a reasonable compromise, being 7 pm in
California and 10 pm back east. Propagation
conditions may make communications a
problem between some of the stations, so
perhaps we should try 3950 on Thursday
evenings at the same time and see how we
do there.

YOU CAN HELP
Thousands of amateurs around the world

would like to be reading 73 , but either the
su bscription price is beyo nd t hei r means or
else their governments won't permit t hem to
send money out of the country. You ca n help
spread the amateu r spirit through a gift su b.
scriptio n. We will send a gift card in your
name to the recipient.

_ $5 enclosed for a one yea r subsc ri ption.
_ $10 enclosed for two one year subscriptions .
_ $25 enclosed for six one year subscriptions.

Please list the name and address below
(and call ) of the recipient (s) . If you have
no one in particula r in mi nd please check the
following so we can follow your prefere nces.

-Asia
-Africa
_ Russia
_ other . . .
-ARRL Director ( 12 out of 16 Directors

do not subscr ibe to 73 ). You ca n help them
get 73 so they ca n keep up on current events
and beHer represent their constituents. They
might be inte rested in keeping up with the
latest technical developme nts too. Help these
fe llows out.

Liasons Needed

\Ve need amateurs in Tucson for liason
with APRO, in Washington, DC for NICAP,
in Boulder for the Air Force Project, and
in Pittsburgh to contact the UFO Research
Institute. The Instutite has a 24 hour a day
answering service and is attempting to get
a team to any sight ing within 200 miles of
Pittsburgh .

CUSTOM SYSTEMS
KITS . ACCESSORIES

I

~o\\ ~\.\.

~oe\\.£. \l"\1S

MORE RANGE •••
with NO NOISE

WE MAINTAIN TH E LARGEST STOCK OF USED
EQU IPM ENT IN THE NORTHEAST

WRITE FOR LATEST COM PL ETE LIST

fRO'"
S10CK\

A COMPLETE SELECTION OF ANTENNAS
BEAMS: BOTH FIX ED STATION & MOBILE,
All ACC ESSOR IES . • •

C~~f I "1f'Cia;n
,

HI-P~\~S .,ud_" webster
~E1l.1\Io sWANnNN A s ant.enna

8Y SWAN pec'alists

W'2AU QUADS W2AU BALUNs
WE ALSO HANDLE

7~ CRANK-UP TOWERS

CHECK WITH US FOR YOUR REQUIREMENTS!

11ME PAYMENT PLAN AVAILABLE
~""",c""""""c"~"""""q,,,

Z~RADIO
BOX 893 CONCORD NH 03301

FONE 603-225-3358



( W2XSD j l from l)g . 4 )

In addition to exposing amateur radio to
the general public in rather large masses ,
the early May ham gathering in Paramus
brought together a goodly number of VHF
amateurs. The big drawing card was Ray
Naughton VK3ATN, flown over by Quantas
Ai rlines by arrangem ent with the Garden
State Shopping Plaza. Ray is the chap who
has been setting the two meter worlds rec
ords via moonbounce.

I visited Ray during my short visit to
Australia on my round the world trip a bit
over a year ago. He'd kept after me every
time I got on the air from a new country
and by the time I arrived in Australia the
details of my trip to Birchip, Victoria had
been worked out. It meant cutting a day
off my visit to Sydney, which, unfortunately,
the chaps in Sydney took with bad grace.

From Melbourne I took a train north to
the end of the line in Bendigo. There I
was met by two local hams. They popped
me into their car and drove me about 50
miles across the flat countryside, much like
Kansas, to a small town where we met Ray.
Ray drove me another 20 miles or so and
then changed me to the car of a friend
of his who wanted to meet me and we drove
on to Birchip . Ray lives on the outskirts of
a small farming town and, looking out his
back door, there were antennas as far as I
could see. Towers were all over the place.
The most remarkable of all was his 50 wave
lengths long two meter rhombic system. Ray
is on all bands and can work anyone in
the U.S. that has a reasonable signal on
160M, 80M, 401,1, 20M, 15M and 10M.
He'll be on six one of these days when he
gets a better location for his rhombics, one a
little further from the power lines.

Ray played tapes of his moon bounce
echoes on two meters for me. They are ex
cellent echoes. That evening we got on 75
meters and worked back to W2NSD/1 with
S-9 plus sign als both ways. Now that was
a thrill I won't ever forget. Then we shifted
up to 20 and my home rig was booming
through about 40 over 9 .

We talked ham radio and Ray's plans and
accomplishments on into the night. The next
morning I had to get moving on again. Ray
had arranged for a small private plane to
take us up to a town in New South W ales,
Griths, where I met a commercial plane
that took me on to Sydney. It was a fas
cinating flight and I had a chance to see first
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SPECIAL
TV CAMERA
PARTS KIT

ONLY

$99.95
including vidicon and lens!

To meet the many requests for a lew-prleed
solid state TV camera kit, we have made avail
able from our factory stock the following parts
which you can assemble at very little additional
expense into a superb TV camera. Included in
the kit are the following:
1) Completely assembled and tested video
amplifier plug-in circuit board with a 10
transistor 6 MHz bandwidth amplifier and
keyed clamp with adjustable pedestal and
sync mixer.
2) Completely assembled plug-in sweep elr
cuit board with 8 transistor and 5 diode
horizontal and vertical sweep generators
and amplifiers featuring excellent linearity
and more than enough drive for 1" vidicons.
3) Excellent quality deflection yoke and
focus coil with beam alignment magnets and
raster positioning adjustment. Also included
is the vidicon tube clamp and target con
nector.
4) Camera tested vidicon excellent for
amateur use and matched to the deflection
assembly above.
5) Good quality Fl.9 or better achromatic
lens with matching lens mount.
Note: All items are brand new except vidicons
which we guarantee will work with the parts kit
supplied when assembled according to the sche
matic and adjusted a ccording to normal pro
cedure. Since step-by-step instructions are not
available , we recommend this kit only to those
who can follow a schematic.
Due to the low price and limited quantity, we
cannot sell the above components separately.
When our present stock is exha uste d , it will cost
at least $1 bO.OO to repeat this offer. Order now
to avoid disappointment.

VANGUARD LABS
Dept. H

196·23 Jamaica Ave" Hollis, NY 11423
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ADVANCE NOTICE

PUBLIC AUCTION SALE!
- OWNER RETIRING -

$500,000.00 Valuation
ELECTRONIC EQUIPMENT

and

COMPONENTS
of

THE DENSON ELECTRONICS
CORPORATION

To Be Sold In Trade Lots
a nd Separate Items

Wednesday, July 10, 1968
At 10 A.M. (E.D.T.)

For Convenience Sale At Warehouse

19 Grove St., Rockville, Conn.

THE SALE INCLUDES:

All t op brands such es Hallicrafte rs, GE, RCA,
GPL, Tel-Instruments, Altel , Philco, Bell, Dia
mond. Ling, Peekerd-Bell, Biddle , Miratel, Du
mont, G rimson.

Complete Vacuum Tube
Mfg. Assembly

Original Cost $160,000
We lch Va cuum-Pumps, Sea ling Mach ines. Glass
lathe, Tube Guns, G lassware, Kinney Evepc
r,do r, O vens, Work Tables, Etc. Hundreds of
Desirable l ots of Every Descr iption.

For Further Informotion

Phone. Write. or Wire

AARON POSNIK
& COMPANY

Auctioneers

94 STATE ST" SPRI~GFIELD , MASS, 01100
(413) 133·5238 AND/OR (203) 815·5198

hand the amazing water transport system
they use to water just about all of Victoria
and most of New South W ales. The water
travels along hundreds of miles of open
ditches, gravity flow with about 6" to 9"
drop per mile. There is a heavy loss d ue
to evaporation and they calculate that only
15 gallons of every hundred manages to get
to Birchip.

When Ray found that he was going to get
a trip to the States he wrote to me and
I quickly invited him to return my visit. Ray
did get up here for a visit and he brought
me up to d ate on his two meter accomplish,
ments . . . and they are considerable. H e
had been active on two meters for several
years and pretty well worked what there
was to work around Australia. He was
looking for more to conquer. H e had read
several articles about moonbounce and had
been kind of mulling it all over in his mind.
Then one day he was driving on a long trip
and was talking with Sam, WIFZJ I KP4
down in Arecibo, the grandaddy of moon
bouncing. Ray had been thinking about try
ing a long rhombic for two meters and Sam
encouraged him to get going on it, saying
that he was sure that it would work. Sam
has problems, but being technically wrong
isn't one of them, so Ray got to work re
searching the literature on long long rhom
hies. The QSO with Sam was in November
1965. The researching lasted through Jan
uary 1966 and in F ebruary Ray started p ut
ting up his antenna. I t was 50 wavelengths
long and consisted of two stacked rhombics,
a full wave apart. He figured that if he
aimed the rhombic at a spot in the sky
where the moon would pass he would have
a few minutes a month when he would be
able to bounce signals into the States .

On March 28th, 1966, Ray fired up his
150 watt rig, the power limit for Australia,
and sent out signals toward the moon. The
receiver was an Ameco Nuvistor (6C\V4)
converter with no preamplifier. Back came
the echoes. Weak, to be sure, but there was
no question about it. I've heard the tape he
made of that historic night. A couple
nights later Ray was listening for K6MYC
and heard him coming through very weakly.

That really got Ray going. He decided to
p ut up two more rhombics in the stack. This
should give a gain of about 34 db , about
equivalent to a 2500 element collinear an
tenna. He added a preamplifier and a noise
blanker. He also p ut up a series of arms
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hear hIS own echoes and hasn t been able
to hear Ray,

Ray has also heard \V6YK, who is using
four 8 over 8 J slot yagis. YK can't hear
his own echoes and has yet to copy Ray.

In February 1968 Henry, K01JN up in
Minnesota put up a big collinear, hooked up
the transmitter and receiver, and proceded
to work Ray the first time on, He started
out sending CW at about 20 wpm, but then
found Ray sending back at the normal moon
bounce high speed of about three wpm and
slowed down so Ray could get his signals
through the fading.

Ray is hoping that a lot more states will
come on with adequate moonbounce signals
so he can get his \VAS certificate, Or even
his WAAS (Worked Almost All States) .

K6MYC is using the Cushcraft collinear
antenna. \Vhile -visiting up here Ray had
a chance to stop and visit with Les and Bob
Cushman at their plant in Manchester, New
Hampshire. H e let them hear the tapes of
the signal from the Cushcraft beams as heard
in Australia. Ray was quite enthusiastic
about the new Cushcraft two meter com
bination collinear antenna with a director on
each bay. This makes each 16 element co
linear bay end up with 20 elements. They

on the lead tower so he could skew the
whole rhombic a few degrees one way or
the other to give him a couple more days or
so a month.

When 1 arrived in September 1966 Ray
had several good tapes of K6MYC, but Mike
had yet to copy his own signals from the
moon or to hear Ray. He was working at
it though. The big schedule was set up fOF
the 28th of November, the next time the
moon would be in the right spot . The boys
from K2MWA called in on 15 meters and
asked if Ray would listen for them and Mike
sat there in California hearing both sides
of the QSO while K2MWA made the first
U.S.-Australia two meter contact . That
must have been about the last word in frus
tration. In December, when the next chance
came, Mike was there and made it a second
state for Ray, Mike was operating portable
at Stanford University using a 320 element
beam.

The 320 element beam was sp lit up in
1967 with half going to WIl6KAP and the
other going home with K6:L\lYC, In December
1967 Ray worked Mike at his home QTH
using the 160 element beam, Ray has heard
WB6KAP several times, but KAP can't yet
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BTl AMATEUR DIVISION

Halstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109

BTl LK·2000

LINEAR
AMPLIFIER
For 55B, CW, Rl1Y
Maximun legal input
Full loading SO-10M

Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flattopping with ALe
Dist inguished console

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

Price • • • • $7950 0
READY TO OPERATE I
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Scon RADIO SUPPLY, INC,
266 Alamitos Ave, • Long Beach, Cal if. 90802

LOOKING FOR THE FTdx 400?
Scott"Radio Su pply invites you to see the finest
5 Band Transceive r ava ilable today. Complete
coverage 80 through 10 mete rs with a 500 W
power rating, Features a double conversio n, %
microvolt receiver, built in power su pply, VOX,
100 KC and 25 KC calibrato rs, bu ilt in crystal
oscill ator which offers fou r selectable channel
positions, offset tu ning for both receiver and
transmit functions, side tone and brea k in keying.
Other than a matching speaker at $14.95, all the
usual accessories are bui lt in to the FTdx 400
at only $599.95.

(FTnx-400)

apparently find that this makes for much
better m atching than the double directors
they had m ade for me for use up on 73
Mountain a few years b ack.

Eight of these 20 element sections will
give you all the gain you need for good
moonbounce signals, accordin g to Ray. He
should know. This certainly puts moon
bounce operations right down where a lot
of VHF men will b e able to p articipate.
Cushcraft has all the matching and phas
ing sect ions av ailab le, so the real hard work
has b een done for you . \Vatch the Cush
craft ads for an announcement of this new
collinear with director elements. If you put
your antenna on a m oveable mount you will
be able to moonbounce every d ay, though
you' ll h ave to wait for the two days a month
that the window is open to Ray (24 minutes
each day ).

Even the rig isn't much of a problem any
more. Ed Clegg tells me that he expects
to h ave a good solid very full kilowatt rig
on the market b y the end of this year for
two and six meters. A lot of us will b e look
ing forward to that one.

Speaking of six meters, Ray feels that
there should he little problem in bouncing
signals off the moon on six m eters with a
rhombic. As soon as he can find a sp ot far
enough away from the p ower lines to keep
the local noise down he is going to get set
up with a nice six meter rhombic. Before
long you' ll be able to work Ray on eight
amateur bands.

Ray has given m e the full particulars on
his two meter rhombic and I will write it
up for those of you who h ave a few acres
sitting there in need of some fancy antenn as.
Actually it isn' t all that hard to get up in
the air and tune up. It took Ray about a
month and his resources are m eager when
compared to those up here in the States.
Ray has had to do everything the economical
way, b eing just as short of money as most
of the rest of us. He runs a sm all ap plicance
shop in Birchip, a town of about 1000. This
makes for a comfortable, but not extrava
gant, living.

This trip to the States is Ray's first exper
ience as a traveling ham and h e is finding
out how wonderful the hospitality of hams
everywhere really is. He's b een shuttling
from ham to ham, rarely let go to bed
b efore 2 am despite rising times usually
around 6 am. When he visited here h e had
to get up at six to catch an 8 am plane up
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SMILE ••• You're on TV

SLEP ELECTRONICS COMPANY
2412 Highway 301 N, Ellenton. FL 33532

Asse mbled
and Tested

CAMBRAI

$34.95

ACTION!

O N L Y

M & M's Electronic Keyer
the "DAH-DITTER®"

MODEL EK·1A

UGHTSI

Just thinkl TelevIsing your family and relanvel on
the livIng room TV set with YOUR OWN TV CAMERA.
Interested?? No matter whether you're consIdering a
camera built primarily from lunkbox parts or from a
complete kit, ATV RESEARCH has lust what you need
Over 8 ,different tube and transistor modell to seled
from. STARTER KITS $18.95 up ••• MAJOR COM
PONENTS K.ITS $58.25 up • • • COMPLETE KITS
(transIstorIzed & printed circuit) $1.49.50 up.
Get started in this FASCINATING HOBBY today by
writing for a copy of our NEW 1968 calolog It .een
talns a comprehensive listing of klls lenses' vidicon
tubes, tripods, focvs/deflection coils ~both regvlar and
Ilow scanll plus pfans, automatic light kits, chartl,
ete, PI.a,e Include 104 to cove, cost of mailing,

l.fa&,,.II.d dea'er InquIre. Invlr.d.

TRADE YOUR
SURPLUS

FOR BRAND NEW GEAR!
Your surplus ca n easily make o!I good down pay·
ment on brand new ham equipment. Send me
your list of surplus and tell me what you want.
Bill Slop, W4FHY

Write-Wire-P"one 18131 722- J843

A ll solid stat e w ith space age integrated circuits •
Fully se lf- c o mpleting o n b oth Dah a nd Dit •
F ixed 3 /1 D ahlD it rati o for perfect co d e . Built
in AC pow e r su pp ly . Full y iso la t ed reed relay
o ut p u t . Built-In side t one osc ill a tor and speaker.
Speed range 5 to 40 WPM ,

Send your order direct to:
M & M ELECTRONICS· Kever Dept.

6835 Sunnybrook, N. E., Atlanta, Georgia 30328

here. It was the only flight of the day. It
was worse when the two of us left here and
flew out to Rochester for the VHF Confer
ence. The plane left Boston at 7 :20, so we
had to get up at 4:30 to make it.

Rochester
They h ad a marvelous crowd there.

Though they had a full schedule of speakers
they worked in a good spot for Ray and he
held one of the largest audiences of the day
spellbound with his talk and the slides of
his antenna farm .

The number of fellows that stop ped b y the
73 booth to say that they would be coming
up to see us on July 6th for our hamfest
was more than encouraging . . . it w as
almost frightening. If that many are coming
from as far as Rochester . . . how many
may be here in total? I think we're going
to have a ball.

Though I expected only a small turnout
of saucer devotees for m y own talk of the
d ay on our UF O Net, I was surprised to
find the large room filled to standing capacity
with an interested and enthusiastic audience.
I explained about the sorry state that our
government has left UF O research in and
how much amateur radio can do to help
this miserable situation. It is one of the great
est opportunities for contributing to our
country that we have ever had.

Jim Sipprell K2HYQ, the local represen
tative for NICAP (N ational Investigations
Committee on Aerial Phenomena ) contrlb 
uted the most interesting part to my talk
b y showing slides of some of the most care
fully authenticated UFO photos. Any ham
clubs within driving distance of Kenmore,
N.Y. would do well to get in touch with
Jim and get him to bring his program to
your next club meeting. Write Box 209,
Kenmore.

•******************************:t. Reader comments on the DX Hand- ~
:t. book. . .. ~
:t. "Extraordinarily complete" . . W3BNW ::
:: "The wall map is fabulous" . .. K5MVF :
iC "A bsolutely delighted" . . . . WIMRS *"· ..-tc: " J use it every day . . . invaluable" .. . *
• W9CEL ..· ..:t. "Particularly appreciate the 80M info" ::
• . . . W9YBD ..· ..-tc: "Must reading fo r every DXer" . . W2API *· "..-tc: Order your copy now. $3 from 73,
:t. Peterborough, NH 03458 ::
¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥"
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Subscription Premiums

\Vait'll you see some of the goodies I've
rounded up for you as premiums for new
subscriptions. The other d ay I was sit ting
here figuring out what it costs us to get
new subscriptions to 73 . It costs plenty by
the time you add in the cost of addresses,
the m ailing pieces, postage. and all the
work of putting the mailing pieces together,
addressing them, sorting and tying the mail
according to post office specifications, etc.
\Vhy not, says I, see if we can't get our
boosters to go out and get new suhscriptions
for us and give them all that loot in the
fonn of interesting and valuable prizes?

Immedia tely I thought of those wonderful
world globes that we have been offering
recently. These are perfect for any ham
shack. I keep mine right by the rig and use
it every time I go on the air to see the
spot I'm talking with. I got my pencil out
and sha rpened up the point to see how good
a deal I could make 0 11 the globes. I think
you' ll like it. The super deluxe IS" lighted
globe sells for $24.9,5 in all the stores and
we can offer it for five new one year subs
plus just $5 cash. Not bad, eh? The 13"
lighted globe sells for $16,95 in the stores
and we will send you that one in exchange
for four new one yea r subscriptions!

The next thing I ran across, once my mind
was working on the premium level, was a
new desk name plate machine put out by
Dymo. Heretofore these desk plates have
been so expensive that few hnmshacks have
sported them . Every operating desk should
have the station call letters proudly dis
played. So I sent off for one of the big con
traptions that makes these desk plates and
we'll have them available FREE with one
new subscription. Surely anyone can find a t
least one friend that should be reading 73.
Or perhaps this is the time to subscribe
for the local high school library or com
munity library, with the desk plaque as a
bonus.

Polaroid had a brand new Big Swinger
on display that they are just announcing
to the public. This corker sells for $25 and
uses the regular fi lm pack that is used hy
the big Polaroid cameras. It has a fixed focus
lens and an automatic shutter for perfect
exposures every time. I use one of the more
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complicated model 100's and I am always
forgetting to set something, with the usual
result that it takes two shots for one picture.
The Big Swinger has a flash unit built right
into the camera, all you do is drop in the
flash bulb. I did some quick calculations and
figured that we could give one of these beau
ties away with every seven subscriptions
that are sent in.

Operating desks are expensive as a rule,
so when I ran across a small desk that looked
just the right size for the modern transceiver
station my eyes perked up. I think we can
give these away with six or seven new sub
scriptions, FOB the factory. I'll set one up
here and take a picture of it so you can get
a good look as soon as I can.

Ever since operating a 4 UlITU where
they have some of those magnificent Italian
digital clocks with very large numbers, I
have coveted. Unfortunately the darned
things cost a couple hundred dollars and my
covets run to the dollars, not the hundreds.
There, at the show, was a covet answer.
The CasIon clock that we pictured in our
January issue was 011 display and it sure
looked great in person. The numbers are
big and easy to read. They flip over. And
best of all the clock comes in either 12 or
24 hours versions . They net for $25, which
might stop me, I suppose. We can give
these fabulous clocks away absolutely FREE
with every five new subs sent in! The same
clock with the date also registering costs
$50 and I calculated that we could manage
that one for five subs plus $12.

It didn't take me long to get a hold of
some of the transistor A~I-F~l radios to
see how good they were. We've got a port
able 15 transistor job that is really amazing.
Even up in the mountains of New H ampshire
it pulls in FM stations all up and down the
dial. It has a big speaker and sounds great.
It operates from batteries or ac. It can be
had FHEE for six new subs. The A11-F11
Clock rad io has been going night and day
in my office since it arrived . It has twin
speakers and is handsome. \Ve have some
nice good music stations down in Boston
that are soothing to my tortured nerves. This
radio normally sells for $59.95 and we can
give it away FREE with only 10 new subs .
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IS THIS BRIBERY?

$5 PARTS BIN

+_-----FREE
With 1 New Subscription!

This three-tiered parts h older is
j ust the thing f or the workshop.
E ach of the t h ree shelves r evolves
t o put parts r ight at your hand.
Stop sea rch in g for things.

FREE:-----_
With 2 New Subscriptions!

The famou s Rand-McNally Im
perial world atlas. Over 300
pages , handsomely bound. F or the
ham shack, f or the family, for
the st udent. Maps, people, polit
ical information, hi storical gazet
ter, fa cts . Makes working DX
twice the fun. $13 WORLD ATLAS

t

HOW COME? We added up the cost of sol iciting new subscribers through t he mail :
mailing lists, brochures (paper, artwork, type setting, printing, foldin g, delivery) , envelopes
(plus printing and sh ipping) for the brochures, retur n envelop es, putting brochures
together. addressing, bundling by zip, plus postage. Multiply t ha t by t en to accou n t for
the one in ten response and add the return postage. W e decided t o put all t hat money
into premiums and give them to r eaders that sell new su bscr ipt ions t o their friends and
fellow club members. It seemed worth a try.

$10 Y·O·M

.. FREE
With 3 New Subscriptions!

20, 000 ohms per vol t V -O-M .
Ohms : l K , 10K, 100, 1M ;
V olts de : 2.5, 10, 50, 250, 500,
5000; volts ae : 10, 50, 250,
500 , 1000 ; de m A: .05, 5, 50,
500 ; db : 0, 14. 28, 34, 40. In
va lua ble around any h arnaba ck
or workshop.

FREE ~

With 4 New Subscriptions!
H amm o nd 18" International
Wor ld Globe. This not only
m a kes DX in j(' m ore fun, it is
of va lue to the whole fam ily.
N o ch ild shou ld j('I"OW up in a
h ousehold w it hout a good world
g-lobe. You can use charts i f you
like for swing ing you r beam.
but a g lobe is better. $17 HAMMOND GLOBE

HERE'S THE DEAL. These premiums are for getting new su bscr ibers for 73, not re
newals. You, knowing 73 a s you do, can sell it a lot better than one of our mailing pieces .
You won't get lost in the daily deluge of mail solicitations and the credibilit y gap that
they have wrought. You know what's g ood about 73 and what's bad. You know that
you will be doing your friends a favor if you get them to su bscr ibe because you will
be making ham radio a lot more fun for them. Our hobby is much better when you keep up
to date on technical and political developments . Send in the subscr iptions with $5 for
each new one year sub, each on a sepa ra t e 3 x 5 card with name, call , address and zip
code, and add one card with your name and address and the prize you desire. Not bad for
doing a few fri ends a favor! This offer is good in the USA and APO only. Offer expires
July 31, 1968. All su bs will start with September issue.

FREE GIFTS!
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MORE GIFTS!

$35 AM·FM AC·BATTERY RADIO

FREE WITH 5 NEW SUBSCRIPTIONS

Solid state 10 transistor A:\I-F~I wit h AFC
in wooden cabinet with tote ha ndle. Tele
scoping antenna. AC adaptor built in; Com
plete with batteries and earphone. 7" x 4" x
4". F M has the best programs and t he lea st
interfe rence, so why wa it any long er ?

$25 NEW BIG SWINGER

FREE WITH 7 NEW SUBSCRIPTIONS

The N ew Big Swin ger Polaroid camera uses
the regula r black and whi t e fi lm packs, mak
ing the large 31,4,x 4 1A. " pictures. Drop fla sh
bulb int o ca mera. Built in phot ometer. N o
f ocusing two f eet to infinity. Why miss out
on Pola ro id fun any lon ger ?

$12 BLANKET

FREE WITH 2

NEW SUBSCRIPTIONS

This 50" x 60 " sport
blanket comes f rom
Spain and is made of
virg-in wool, cotton
and rayon. Machine
wa shab l e. Beaut ifu l
yellow red and black
design. Com es in zip
per vinyl case with
handle. Fine for t he

=~;..._~==!...~ca:.r~,~pienics, etc.

$35 L1GHT·CLOCK RADIO

FREE WITH 5 NEW SUBSCRIPTIONS!

This high int ensity lamp is on a telescop ing
arm and swivels in any d irect ion . Lamp has
high or low power. The clock-ra dio combo is
handy for remembering- appointments at the
office if you use t he unit on your desk or
f or skeds if you use it on t he operating desk.

$25 TEN·IN·ONE

MINI LAB

FREE WITH 5

NEW SUBSCRIPTIONS

Volts ac & de : 15, 50,
150, 500; Ohms : 10K,
lOOK, DI; rnA : 500;
resistance s u b s t i t u
tion : 100, IK, 10K,
lOOK, 11\1; Capacitance subst itution : .002,
.005, .02, .1, lOaF; RF field strength ; 9V bat
tery supply; RF signal generator at 455
kHz to 700 k Hz; AF generator at 400 Hz.
Comes with test leads, antenna and battery.
Invalua ble for mobile servicing or a round
the shack.

73 MAGAZINE PETERBOROUGH, N.H. 03458
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MORE GIFTS FOR NEW SUBS

24 HOUR OPERATING DESK CLOCK
FREE WITH 5 NEW SUBSCRIPTIONS!

This beautiful clock has numbers you can
really see. Keep it right in front of t he r ig
and set up with G::\IT time so you can keep
the log correctly. The numbers go up to 24
hours. This desk clock normally sells for $25.

$35 AM.FM
Bat.•ee portable
FREE WITH 6
NEW SUBS
15 Tra ns ist or A~I -Fl\1
with AFC radio,
leatherette case with
handle. 5" x 7" x 3" .
AC or batteries. A
very hot set. Great
for kitchen, shack,
trips, car, bathroom.
La r g e speaker for
good quality.

It won't hurt to
keep in mind that the
subscr ipt ion rates to
73 are going' up to $6
per year on August
1st. Act now while the
old rates are s t ill
good.

- -

$60 AM·FM·CLOCK RADIO
FREE WITH 10 NEW SUBSCRIPTIONS!

P owerful t en t ransistor r a dio with twi n sp ea k er s
fo r excellent tone . AFC a n d tone cont r ol. T ele
chron clock with alar m, radio a larm , snooze timer
(60 m in utes) and alarm delay for t hat e xtra sleep
a fte r the firs t alarm goes off. A beau ty.

$2.50 DE$K NAME PLATE
FREE W ITH 1 NEW SUBSCRIPTION!

Every shack should have the cps name and call
le tte r s prominentlY displayed . Desk p lates like
this used to be too expensive, ru n n in g $5 to $10
or so. Here is a custom desk p late with your
name and call for FREE. Up to 20 lette rs & spaces.

WAYNE GREEN W2NSD/I

53 K & E SLIDE RULE
FREE WITH 1 NEW SUBSCRIPTION!

A slide rule is indespensible around the h am
shack or the office. This one has everything you
need , but is inexpensive enough so you can get
two or three. Ha s C. D. A , B , S . T . cr . L . and K
scales. Comes com p le te with case. 10" long with
indented green runna.

These premiums are offered for groups of new subscriptions to 73. USA or APO only.
Send each new subscribers name, call, address and zip On a separate 3 x 5 sheet of paper.
Subscriptions take about six weeks to process. On a separate sheet give your name, call ,
address and zip and t he premium you want. P lea se a llow eight weeks for delivery just in
case the demand is heavy and we have to wait for factory delivery. w e'll try to make im
mediate delivery when possible. This offer expires J uly 31st and all subs must be post
marked before that date. Send $5 f or each new sub.

73 MAGAZINE PETERBOROUGH, N.H. 03458
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The Anatomy
of a pile up

The "Pile Up" is, of course, a well known
phenomenon on the amateur bands, and one
which one expects if one goes to operate
from a relatively rare country like ZD3 or
6W8.

It was, therefore, particularly interesting
to study this p henomenon from these coun
tries.

The first point which st rikes the visitor
to a rare country is not the pile-up itself,
which one expects, hut the extraord inary
fact that one can pick a clear channel and
call CQ, and have no one come hack. Of
course this clear ch annel m ay appear to b e
clear from the DX station locality, but need
not be clear at the other end. To try to elimi,
nate this factor, I frequent ly called CQ on
carious Frequencies for up to h alf an hour
when the band was clearly open. Nor can it
be argued that I was not getting out, because
at the end of half an hour a stat ion came b ack
and this soon developed into a pile-up.

It has frequently heen observed that
pile-ups are virtually self-generating. That
is, if the station is calling and getting no
replies, it is often left to call and get no
reply at all. Once several stations are calling,
the pile-up generates itself.

This leads to the conclusion that m any
amateurs are unwilling to tune the hand for
a possibly rare station but are attracted to
the freq uency because they hear a pile-up.
Further testimony tha t m any amateurs chase
the "pile-ups" rather than chasing DX, is
how often one hears "QRZ the DX station
on the frequency" in the middle of a pile-up .
Clearly the operator had not heard the DX
station and merely not iced a pile-up and
immed iately been attracted-not b y the DX
station, which he hasn't heard-but hy the
pile-up , which he h ad heard.

Some time ago I was operating G3BID I
CN1M and heard four Americans discussing
me. One stated that he heard that G . . .
would he operating Mobile in Morocco and
asked another if he knew when h e would be
on. Another asked what bands the station
was expected to operate on , as h e was keen
to work the Mobile in Morocco. They p assed
it round so fast that although I was listening
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Edgar Wagner G3BID
5, Femc:roft Avenue,
london, N.W.3.

on the frequency and repeatedly tried to
break in they never gave me the opportunity,
and after about a quarter of an hour or
twenty minutes listening to them saying how
anxious they were to work me, I had to
move off the frequency as it was quite
hopeless to try to b reak in.

There seems to be a curious p ride with
some operators in seeing how fast they can
pass it round without a moment for a DX
station to break in .

One of the b est examples of Pile-ups was
when I heard of a pile-up on an EA8 while
I was operating from ZD3. Very few con
tacts were m ade as the EA8 could not pick
out the calls from the p ile-up. I chose a
clear channel 7 k Hz above the EAS's pile-up
and called CQ, hoping to thin out the
EAS's pile-up and so enable the stations to
work both the EA8 and ZD3. By all normal
calculations ZD3 is rarer than EA8. Never
theless I did not get a single reply to re
peated CQ's only 7 kHz above the EA8
Clearly the callers were attracted to the
"pile-up" rather than to the station.

It would b e an interesting experiment to
"organize" a pile-up on top of some quite
common call, and see how much of a pile-up
one could generate from almost n othing
because it does seem clear that it is the
pile-up itself which attracts m any callers .

I notice too, how quickly a p ile-up disin
tegrates if one switches to sp lit fr equency
operations. There may have b een twenty or
more stations calling on the frequency ; one
announces that one will listen 10 to 20 H z
higher and in the whole 10 Hz only three
sta tions are heard. I reali ze that some people
can only operate transceive, but not as high
a p roportion as tha t surely.

Curiously enough while it is very difficult
to get peop le to call 10 or 20 H z off the
frequency, there are also m any operators
who cannot or will not zero the frequency
accurately when one is operating transceive.
Quite a few stations seem to find great
difficulty in accurately zero-ing a frequency.

It is understandable for a stat ion to call
2 H z or even 1 Hz off the DX stations
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frequency in the hope of being heard, but
surely no one de liberately calls !~ H z or*Hz off the frequency. One is left with the
only possible conclusion that these people
are unable accurately to zero on to the
frequency. It w as surprising how often when
working transceive with quite an orderly
group calling me after each QSO, for quite
a high proportion to be just far enough off
frequency to necessitate re-tuning to their
frequency and so moving the transmitting
frequency or having great difficulty in
copying.

One wonders that the licence examina
tions include no "practical exam". Clearly,
this point of accurate zero-jog is totally
neglected in the licensing examination, since,
-apart from the Morse Code test-the ex
amination is p urely written .

If the Code test is a "practical examina
tion", might not a "Netting" or "Zero-Ing"
test be a good idea.

I noticed with interest that the more
difficult tests and exams in the U.S.A. for
the "advanced" and "Extra" class included
a higher standard of T heory and of Morse
Code "practical" test, but no "practical" test
of handling the equipment.

Many complaints can be read in the maga
zines about "Appliance Operators", but the
official licensing tests do not even include
any practical test of the ab ility to operate
the appliance. . . . G3BlD

D. E. Heusmen VE3BUE

"ARCTURUS" SALE
#6146.. $2.95 #5725/6AS6 7ge ; 3/$2. 00 #6AQ5. 6l e
#6360.. 3.50 #5842/H7A • . . . . .. 2.50 # 68Q7 . 94C
#6688 .. 3.50 #58471404A .. .•.. . 2.50 #6CG l". 59C
#6939.. 3.5 0 #l AX2 • ..... 4ge ; 5/2.00 #6J6 • . 491.'
#7025.. .5 9 #6K 7 .. •.... 391.' ; 3/ 1.00 #6T8.. 88e
# 7188. . 3. 75 #12BN6 Sge; 3/1.49 #6US. 7M
# 2D 21.. .49 # 25L6 sse : 3 /1.49 #1 2AU 7 5ge

• T ube cartons : llAU6 etc. size, $1.95 per 100. GSN7
etc. size, $2.35 per 100. 5U4GD atee, $2. 75 per 100.
5U4G si ze, .0<1e each.
• Obsolete mbea : # UX 200, $1. 69 ; # 80. $1.20; # l OV ,
6ge
• 7 In ch 90 degree TV bench tes t p ictu re tube with
adapter. No ion. trap needed . Cat. # 7B P 7, $7. 99.
• Silicon rectifier octal- based lon g-range re placement for
5U4 , 5Y3, 5AS4 , 5AW4, llT4 , 5 V4, 5Z4 . With d iagram.
Cat. s neoe 1. 99C each.
• g t trcon rect ffter r eplacemen t. octal based, for OZ4.
Ca t. # Ueet ~ , !1ge each.
• 10 s ilicon r ectifiers , 750 MA.. 50 to 300 n.I.v. Ca t .
#330 1<', O!ie each.
• R CA-1 10 degrees tly back transformer, latest type .
Prod uces I S KV. I ncludes ~chematlc di ag ram aoouceucn
for an)· TV. Cat # B R -l $2.99.
• 5 transistor ctrcult boards contain ing up t o G tean,
sta tors, p lus d iodes, r esistors, capacitors , etc. Ca t .
;:: TSIO, 9ge
• Needles : values such as # AS 22 sapph ir e. 3ge: dia
mond, 9Ue.
• Color r okes. 70 degree for all a round color CUT' s .
Ca t # X R C78, $12.95. 90 degree for all rectangula r 19
to 25 Inch color CRT' s . Ca t . # X RC 90, $12.9:1.
• T ra nsls tor tzed U. H. F . tuners used In 1965 to 1967
TV sets made by Admiral. R CA. Motorola, etc. uemov
able gearing may '·an· from one ma ke to another . X eed
only 12 volts d.c . to function. N o filamen t volta(l"e need
ed . E as)' repl acement un its . Ca t. # U. H. F . 511i. $4.95
• F'Iyhaek t ransforme r In or tet nat carton. Made b}'
M eri t or T odd . )'l oot with schematic draw ing of unit.
Please do not r equest soecruc t Ylle. Ca t. # 506 9ge each.
• Kit of 30 test ed ger ma ni um diodes. Cat . '# 100, 9ge
Send for ou r fr ee ca ta log listing thousands of s imilar
best buys In t ubes, parts . kits . t r ans istors , recuners ,
etc. Or der under $5. 00 . add 50C handll ng char ge, I nclude
4% of douer value of order for postage. Ca na dian post
age. $1.00 ext ra

YOUR CALL
Pleese c heck your address lab el a nd make sure

that it is correct, In cases where no call letters
has been furnished we have had t o make one up.
If yo u find that you r lab el ha s a n EE3 *&* on it
that means we d on 't know yo ur ca ll a nd would
appreciate having it,

YOUR SURPLUS WANTED BY
THE FASTEST GUN IN THE EAST

No hors ing around , we pa y fa s t . • . in 24
hours . . . a nd we pay more . We'll swa p o r
trade new equ ipme nt too . . . We Quote fas t
10 0 . We also pa y fo r ship ping, insurance, etc .
You call fast , now, coll ect, for fas t Quote.

TRY US FOR HIGHEST TRADE·INS
Send for free list

Eico 753 used $99.00- E lco 753 f/ w new $195.00
eieo 751 f / w new $80.00

S B300 rcvr & 81HOO xmttter, Heath , spec ial $495.00
N CL2000 new $495.00- J\.anger 11 I/w, new, $250.00

FRE C K RADIO &. S UPP LY CO., I NC.
38 Biltmor e Avenue

Ashevi ll e, N.C . 2880 1
T . T. Fretk W4WL 104·254-9 55 1 Doug Jo nes WB41H O

SPACE ELECTRONICS
di,. o f MILITARY ElECTRONICS CORP.
Bronx, New Yorll 10457, (212) CY 9·03004178 Pu\ Avenue,

Solid state gear is becoming ever more
popular. \Vhere current w as once measured
in milliamps, it is now measured in micro
amps. As a result, it is imperative that relay
and key contacts be kept clean . Otherwise,
erratic operation might result.

A simple way to keep your contacts clean
is to use a small automotive file used for
filing spark plug gaps. The teeth on such
a file are very fine and remove only the
dirt from contacts. This file is available at
most auto supp ly stores for about twenty-
five cents . .

A further method of keeping contacts
clean in the long run is to cover your key
or relay with a small plastic container.

Keeping Contacts Clean

JULY 1968 75



•

Getting Your Higher
Class License

Part IV - Antennas, Transmission Lines and SWR
This is the fourth installment of our study

course for the new Advanced Class license
examinations. In previous Installments we
have examined radio waves, propagation,
single sideband, and some principles of
transmitter design, construction and opera
tion.

In the process, we have gone through 15
of the 5 1 ques tions on the FCC study list.

This month, we're turning our attention
to a subject of general interest to everyone
- whether he is studying for a new license
or not. This tim e, we're looking at antenna
matching, transmission lines, and SWR.

Some of this material was brushed across
lightly in our fi rst installment (radio waves
and propagation ) . Because of this, we can
take on more than our scheduled five ques
tions this month. The study list includes
seven questions dealing directly with anten,
na ad justment, matching, and feeding, which
we haven't alread y examined, and we'll take
them all.

The specific questions we're looking at
this month (numbers are from the FCC
study Jist seq uence) are :

2. What is a good indication that a high
stand ing wave ratio (S\ VR) is present
on a transmission line? Where is the
best point on a long, transmission line
measure the SWR?

4. What happens to the voltage, current,
and impedance along a transmission
to line with a SWR of 1?

11. A transmission line that feeds an an
tenna has a power loss of 10 d B. 1£ 10
watts are delivered to the transmission
line input, how much power is delivered
to the antenna? List possible causes of
power loss. How can the S\VR of the
line be made as low as possible?

29. When can a low-pass filter he installed
in a coaxial cable without causing a
large power loss?

30. How can the resonant frequency of an
antenna be increased? Decreased?
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3 1. A 70-ohm half-wave antenna operating
on a fre quency of 7300 kc is to be
matched to a 50-ohm transmission line.
Calculate the characteristic impedance
of a quarter-wave matching section and
the physical length of the antenna at
the frequency given. What is the SWR
between the antenna and transmission
line without a matching section?

45. what are the advantages and disadvan
tages of using the same antenna for
receiving and transmitting?

As usual, we'll paraphrase all these ques
tions into another group of questions to spot
light the technical points involved, and then
examine the resulting "general" questions
rather than the detailed problems presented
hy the study list. An understanding of the
principles will permit you to solve any
specific problems if the necessary details
are provided.

Four of the seven questions deal directly
with "S\VR" while a fifth one requires a
knowledge of SWR for its answer. Therefore
our first "genera l" question must be, "What
Is Standing-Wave Ratio?". Equally impor
tant is the second : "What Are The Effects
of SWR?"

Two of the questions deal with facets of
"matching" between transmission line and
antenna. A third "general" question, then,
is: "How Can Lines and Antennas Be
~Ia tched?"

To wrap up the discussion, and to permit
us to deal with questions 11 and 29, we
must ask: "How Are dB Related to Power
Loss?", and question 45 may then be exam
ined without need to paraphrase it.

\Ve thus have reduced the seven original
quest ions to five, but the answers to those
five wiII provide the tools necessary to answer
the original seven as well as all other ques
tions of similar nature.

SWR
What Is Standing-Wace Ratio? To deter,

mine just what "stand ing-wave ratio"
(which we will henceforth abbreviate as
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The top line (1) in Fig. 1 shows this
situalion, wi th the p iston at the left of the
illustration. The figures in the drawing rep
resent "pounds of pressure" and the arrows
indicate its direction. If the piston is capable
of p roducing 10 pounds of p ressure, the pipe
at any instant will have points within it
at which 10 pounds of pressure is moving
away from the pump, other points at which
a corresponding 10 pounds of pressure is
moving toward the pump (p ull) , and half
way between these points of op posing maxi
m um pressure will be points at which the
pressure is nothing at all, 0 pounds.

If the pipe is the same inside diameter
all thi' way from the piston to the pond,
th is pa ttern wilJ also be the same for the
entire length of the p ipe.

However, if we run out of large pipe half
way to the pond and put in a reducing
joint so that we can finish the run with
smeller pipe, the p icture changes. Th is is
shown by lines 2 through 5 of Fig. L

The piston can still produce 10 pounds of
pressure; the smaller pipe, though, can
accept only 7 pounds of this pressure. The
other 3 pounds has to go somewhere; with
no place left to go when it reaches the
reducing joint, it has no choice except to

•0 S- c .£ e c " c S- e

" c " c " c " o K) , c- - - - -
c ,. c S- c " c .!!l. o " c T- - - -

T c T c T c ~ c z, c T- - - -
.l. c ,J. c .l. c , c .l. c-

®H:
c " c S- c J? c S- c J?-

c J?
e .l.'S- :

c J? ·;<\J?o:
,J. • .l. 0

@
c .!2. c J? e .!!l. c " c .!2. c-I !L c S- c S. c " c " ;- -
c .l. c ,J. c .l. c ,J. is IJ? • S- c " c S- c " c .!!l.

@9> .!2.

- -.;.!!l. .: .!!l. c 10 c .!!l.~-
is 0 :t 0' ~ X 0 :t ::t

S\VR ) is and how i t affects antenna per
formance. we must back up a bit to matters
discussed in the fi rst installment and look at

"stand i ..a stan mg wave .
Remember that a radio wave is p ropa·

gated by the fields which result as current
flows through an antenna. \ Vhile we looked
at only the field produced b y a single point
of current flow along the antenna, it takes
little imagination to realize that everyone
of the points along the antenna wire has
its own current flow at any instant , and that
all of these currents are continually chang
ing.

T he situation is very much like a lon g
water pipe connected to a piston-type pump
at one end, with the other end stuck in a
pond. when the piston pushes, the water
in the pipe is pushed away from the pump
and toward the pond. When the piston
pulls, the water is sucked back from the
pond toward the p ump.

In a pump, of course, you have a valve
which eliminates either the "push" or the
"pull" so that the water moves only one
way. T he propagation of rf energy d own
a feedline (or up a feedline ) is more like a
child blowing into straw and sucking liquid
back up.

(UNE 41 13 ====;t:::*::::::7......(UtES 1l.!U .,
.U.1NE 21 7

o__J----''-..._~_-''-_"'___''_.>____''___J._.>_ _

FIGURE l-RF energy flowing in a transmission line may be compared to water being forced down
a pipe by a piston. Line 1 shows the comparison for an unencumbered pipe. Lines 2 through 5 show
what happens when the pipe suddenly gets smaller; some of the pressure turns around and pushes back.
See text for explanation in detail.
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turn around and come back to the piston.
This means that each forward "push" of

the piston imparts up to 10 pounds of "for
ward" pressure to the water inside the pipe,
but up to 3 pounds of "reflected" pressure
which has gone the distance from the piston
to the reducing joint and back again is buck
ing against the "forward" pressure.

At some points in the pipe, and at some
times during the push-pull pumping cycle,
both the "forward" and "reflected" pressure
waves will be moving the same way. This
is shown in line 4 of the drawing. \Vhen
this happens, the two add together to pro
duce 13 pounds peak pressure.

At other points in the pipe, and other
times during the cycle, the two pressure
waves are going in oposite directions. Line
2 shows this effect. When this occurs, the
smaller cancels out part of the larger and
only the difference is left. moving in the
same direction as the larger of the two
original waves.

Any time that the two waves do not either
completely add (as in line 4 ) or completely
sub tract ( as in line 2), they mndify each
other in a more complex manner. Lines 3
and 5 show two examples of this occurrence.
In line 3. for example, the piston is moving
forward at maximum pressure. Between the
face of the piston and the first zero-p ressure
point of the forward wave, the pressure de
creases gradually from 10 pounds to zero.
In the reflected wave. a zero-p ressure point
exists at the piston face; from there re
flected pressure climbs until it reaches a
maximum of 3 pounds at the same place
in the pipe as the forward-wave's zero
pressure point.

It's fairly clear that at the piston face,
the total pressure is the sum of 10 pounds
forward and zero reverse, or 10 pounds
forward . At the forward wave's first zero
pressure point, the total p ressure is zero
forward plus 3 pounds reflected, or 3
pounds reflected .

The forward and reflected pressure waves
are moving in opposite directions, so some
where between the piston face and the first
zero-pressure point of the forward wave
the total pressure with in the pipe must
pass through zero pounds. This happens
when the forward and reflected waves are
of exactly equal strength; at this point they
cancel each other out.

As we examine the line on beyond the
fi rst total-pressure zero point we have just
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located, we will find that the forward wave
is "pulling" at the same tim e that the re
flected wave is "pushing" so that the re
sult is a pond-toward-pump wave stronger
than either wave alone. This tot a I pond
toward-pump wave reaches its maximum
pressure just before the reRected wave d rops
to zero pressure since the forward wave,
which is much stronger, is increasing in pres
sure more rapidly than the reflected wave is
falling.

This p rocess continues the length of the
line until the reducing joint is reached.

Line 5 shows a similar process'; the only
difference is that we are looking at a dif
ference poin t in the pump cycle, and so the
push and pull relationships between the
waves are reversed.

Now let's imagine that the pump is
speeded up tremendously, so that we can no
longer visualize the individual points of
peak "push" and "pull" pressures. They will
still interact just as we have seen, but when
we attempt to measure pressure inside the
pipe at any point we will get a reading
which is the average or effectir.;e pressure
at that point, and which is the product of
many individual wavefronts and their inter
actions.

When we do this to the unencumbered
pipe shown in line 1, we find an even 10
pounds of pressure all the way along the
pipe.

When we attempt it with the restric ted
pipe shown in the other lines. however, we
will find an even 7 pounds of pressure in
the smaller pipe. In the larger pipe, though,
we will fi nd that the pressure" reading de
pends upon the point at which we take O Uf

measurementl
Right at the reducing joint, for instance,

we will read an even 7 pounds just as in
the smaller pipe. As we move back toward
the pump from there, we will find the pres
sure increasing until it reaches a maximum
of about 13 pounds. Then it decreases until
it gets back down to 7 pounds, and begins
rising again.

The pressure variations themselves, then,
follow a "wave" pattern in a cycle-hut this
wave IS not in motion; it's standing still.
And for that reason, it's called a "stand ing

"wave .
When we deal with rf rather than water

in a pipe, it's actually a little more com
plex than that , but the principles are the
same. The standing wave is created by in-
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teraction between the "forward" wave go
ing from the transmitter or other source
out to an intended destination, and a "re
Hected" wave which bounces back from any
restriction or "d iscontinuity" in the line.

If the discontinuity is minor-that is, if
almost all of the available energy can move
past it in the "forward" direction and only
a small portion is "reflected" back to the
source-then the reflected wave will he
very small compared to the incident wave
and the resulting standing wave will also
he small.

If the discontinuity is large, so that much
of the availab le energy is reflected and less
continues in the "forward direction", then
the standing wave will be large.

In the extreme example of an open-cir
cuited or short-circuited line, where the en
ergy has no place to go and so must all
be reflected, the standing wave will he as
large as the available energy permits.

Some method of measuring the strength
or size of the stand ing wave is necessary,
and that's where SWR comes in .

A "small" standing wave will show very
little variation between the voltage at its
"maximum" points and that at its «mini
mums". A large one, on the other hand,
will show a large variation. The ratio he
tween the voltage at a maximum and the
voltage at a minimum thus provides a meas
ure of the "size" of the sta nd ing wave.
This ratio is our old friend SWR.

In the days of open-wire feeders, S\VR
was actua lIy measured in just this manner,
using an rf voltmeter. This procedure was
noted for its tendency to produce rf bums;
the voltage at a maximum with a high S\VR
can eas ily run into the kilovolts!

Fortuna tely, S\ VR can he measured by
simpler means. The «directional coup ler"
and its cousins are among the simplest.
These are instruments which employ some
special coupling and phasing circuitry to
separate the "incident" and "reflected"
components which are present at the same
time in the same feedline, p ermitting you
to measure each component individually.
Since the ratio of forward energy to re
flected energy is what actuaIly crea tes the
stand ing wave, a knowledge of this ratio
(called the «reflection coefficient" by the
engineers) permits a calculation of the
S\VR. This calcula tion is made by special
calibration of the dials on today's SWR
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meters, virtually all of which use the di
rectional-coupling principle.

\Ve have seen, now, that any discontin
uity in a line carrying rf energy creates
reflections of the energy, and that these re
fiecttons create standing waves which are
measured by S\VR. Before we move on to
examine the effects of a high S\VR, we
should note that the most common cause
of such discontinuities is an impedance mis
match between feedline and antenna, and
that improper installation or maintenance
of the feedline runs this a close second in
the "most common" list. If, on the other
hand, a perfect impedance match is ob tained ,
no reflections can result since no discon
tinuities exist. In this case the voltage, cur
rent, and energy will remain essentially
constant at all points along the feedline, and
the "S\VR" will be 1.0 since the «maxi
mum" and "minimum" poin ts are at the
same voltage.

We should also keep in mind that 1.0 is
the best possible SW R. Anything less than
1.0 is not possible, because this would mean
that more energy was being reflected than
came up the line in the first placel Even
if a reading of "0.7" could be obtained,
it would refer to the same S\VR as would
a read ing of "1.4", excep t that you would
he looking in the opposite direction along
the line (from load to source rather than
from source to load ).

What Are the Effects of SWR? Now that
we know just what S\VR amounts to, we
are ready to examine its effects . The major
effects of standing waves fall into three cat
egories:

Most important, at the antenna, is that
a stand ing wave permits energy to radiate,
and is in fact necessary to permit radiation.
\Vhile this is a desirable effect at the an
tenna, it is most undesirable anywhere
else. You want the energy to get to the an
tenna before it is radia ted ! Anything lost
by radiation on the way is just that much
power lost .

The remaining two are two sides of the
same coin . A high SWR means, by defini
tion , that the voltage across the line has
values at some points along the line which
are much higher than those at other points
along the line, since S\VR is simply the
ratio of these maximum and minimum volt
ages. When a high S\VR exists, so do points
of unexpectedly high rf voltage. These high-
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voltage points can damage equipment, and
• •even Injure you.

At the points where voltage is high, cur
rent must be low, since the power put into
the line remains constant. Similarly, where
voltage is low, current is high. These high
current points also cause trouble. They can
vastly increase your power losses in the
line, since power lost is equal to current
squared tim es resistance. If the current is
10 tim es as high as expected , the power
lost is 100 times greater. With an SWR of
10 to I, which is not uncommon in badly
matched lines , power losses can be expected
to be around 100 times greater than ex
pected.

This high power loss produces excessive
heat at the points of maximum current; the
fcedline may actually be melted as a re
sult. The current effects, then, produce both
a loss of power and possible damage to equip
ment.

The undesired radiation due directly to
the presence of the stand ing wave, and the
increased losses due to the current peaks
within the line produced by the standing
wave, are the two most major effects nor
mally noted from a high SWR.

Several other effects , which result from
the abnormal voltage and current patterns
caused by the S\VR, are not so frequently
attributed to standing waves-except by
persons who really understand S\VR . One
of these is high power loss in low-pass
filters.

A filt er, to perform its function properly,
must be operated exactly as its designer
intended. The function of a filter is to in
troduce extreme power loss at certain fre
quencies, while having very low losses at
other frequencies. Those frequencies lost in
the filter are "fi ltered out" while those not
affected become the normal output. To do
this, the filter must "see" the proper im
pedance level at both its input and output
terminals. If an improper impedance is pres
ent, the high-loss action may he moved in
to the intended opera ting range.

\Vhen a transmission line has a high S\VR,
its voltage and current relationship is no
longer the same as with a low SWR. With
S\VR of 1.0, the line's impedance is deter
mined entire ly by its physical construction.
\Vhen S\VR is greater than 1, the line im
pedance may be either greater or less than
its physical construction would indicate. The
limits of variation are set by the S\VR. For
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instance, a 52-ohm feed line operated at an
SWR of 1 would always appear to be 52
ohms. At an SWR of 2, it could be any
where between 26 and 104 ohms; when
S\VR rises to 5, impedance can range from
10.4 up to 260 ohms.

The lower limit of impedance is equal
to the "normal" line impedance divided by
the SWR. The upper limit is the "normal"
line impedance times the S\VR. Whenever
the SWR is greater than 2, then, the actual
feedline impedance a filter may be looking
at is anybody's guess.

The points of maximum and minimum
current are determined by the distance
back toward the source from the discontin
uity which is producing the standing wave.
Every half-wavelength back from the dis
continuity, the conditions at the discontin
uity are duplicated. If, then, the discontin
uity consists of an impedance lower than
the feedline impedance, the minimum im
pedance will he present every half-wave
length back along the line. On the other
hand, if the discontinuity is a higher im
pedance, then the maximum impedance will
be present at half-wave intervals.

At the quarter-wavelength points which
separate the half-wave positions, the oppos
ite impedance condition exists. If a 75-ohm
antenna is fed with 50·ohm line, this pro
duces an SWR of 75/50 or 1.5. Every half
wavelength hack from the antenna, the
feedline will show 75 ohms ( 1.5 times 50
ohms ) impedance. At quarter-wave points
hetween these, the feedline impedance will
be 33.3 ohms (50 ohms divided by 1.5 ) .

At either of these points, whether max
imum or minimum, the voltage and curren t
are in phase with each other and the feed
line represents a "pure resistance" load. Be
tween these points, though, voltage and CUT

rent are out of phase to a greater or lesser
extent , and the feedline looks like either
an inductor or a capacitor.

When a filter is involved, this can be dis
astrous, since the unintentional connection
of an extra coil or capacitor into its tuned
circuits may pull them completely out of
adjustment. The result- excessively large
power loss.

Even without filters in the act, the react
ive impedance presented to a transmitter's
output jack by a line with only moderate
S\VR can lead to surprising effects. For ex
ample, at certain critical line lengths an
S\VR as small as 1.3 can show an imped-
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FIGURE 2-Losses in line cut back strength 01 reflected wave. thus reduce SWR.
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ratio of peak to null voltage or current in
a standing wave, and that the stand ing
wave itself is due to interaction between
a forward wave and a reflected wave.

At any point along a feedline, the for
ward wave is m aking its initial trip "up"
the line. The reflected wave, however, has
not only come this far from the source, hut
has also gone on out as far as the d iscon
tinuity, and then come back d own the line
that far again to get back!

For instance, if a feedline is 100 feet
long, then at the transmitter output con
nector the forward wave has gone only a
few inches ( if that for ) bnt the reflected
wave has traveled 200 feet. At the mid
point of the line, the forward wave has
gone 50 feet but the reflected wave has
gone 150 feet- the same 50 feet t raversed
b y the forward wave, p lus the remaining
50 feet to the antenna, and then that last
50 feet back again in the opposite direction.
And at the an tenna, the forward wave has
gone 100 feet but the reflected wave's
journey is the same length.

If no line losses existed, it would make
no difference where on the line you looked :
the S\VR would be the same everywhere.

But with line losses involved , the reflected
wave gets weaker as it travels further. As
the reflected wave weakens, the S\VR be.
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ance which cannot be matched b y most p i
network output circu its, although p i-nets
are popularly supposed to be capable of
matching anything! This particular condi
tion comes about when the line looks like
a large coil; the "coil" cancels out all of
the pi -net output capacitance and there's
nothing left to tune with. The cure is either
of two things : get the SWR down still lower
(p referred , but often impossible ) , or extend
the feedline by an additional 1/ 8 wave
length to escape the critical area.

This effect of S\V R is the reason so many
antenna articles advise you to "prune" feed
line length for best results. No install at ion
can hope to maintain an S\VR of 1.0 for
any length of time; coax deteriori ates, joints
may corrode, and the antenna feedpoint im
pedance itself will change with the weather.
Some S\VR is always present. At critical
line lengths it can prod uce startling effects .
To avoid these, keep the feedline at m ulti
eples of 1/ 4 wavelength-or "prune" it for
easiest transmitter adjustment.

We have seen how high SWR affects
power loss, by increasing current d ensity in
the feedline. Surprisingly enough, power
losses also affect the S\VR despite many
claims that the only factor affec ting SWR
is the impedance match.

Remember that the SWR is simply the
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comes lower. It is quite possible to have an
apparently perfect S\VR at the transmitter
end of a coaxial cable, and to have an in
finite SWR at the other end of the line.
In fact, serious VHF workers sometimes use
several hundred feet of disconnected coax
as a dummy load, since it has the best S\VR
available at UH F I

T he effect is particularly noticeable with
very high S\VR, since the line losses are
increased by the high SWR. The hlgh line
losses then cut back the reflected wave, re
ducing the S\VR more rapidly than would
otherwise be the case.

Fig. 2 shows how the effect works, using
the same water-line and pump image with
which we originally examined S\VR in Fig.
1. Instead of a solid pipe, we're going to
use a choked-down fi re hose now. The fire
hose is somewhat leaky, so that some of the
pressure is lost along the way. This corre
sponds to the line losses we meet in a feed
line. As in Fig. 1, the numbers are pounds
of pressure and the arrows indicate direc
tion.

Matching

How Can Lines and Antennas Be Match
cd? The cure to S\VR problems is to "match"
Ieedltncs and antennas, so that any major
d iscontinuities are removed and S\Vll re
mains low.

This can be accomplished in many ways.
Rather than attempting to list in detail all
of the ways in use, we'll refer you to any
good antenna handbook for the gruesome
deta ils and here we will concentrate on the
principles behind matching.

The whole idea of matching is to elim
inate discontinuities in the path of the rf ,
and thus do away with the reflected wave
which results in a high S\VR. The simplest
way to do it, whenever it may be practical ,
is to choose an antenna which is inherently
matched to the Fccdlme you intend to use;
then you have no discont inuity in the first
place. This solution, though simple. is not
often practical, because antenna impedance
varies with height, length, frequency, and
even the weather. A perfect match on e day
may he a mismatch the next.

However, the simple half-wave dipole an
tenna and the folded dipole are both pop
ular for "direct feed" usc; the dipole is a
fair match to either 52 or 75 ohm line while
the folded dipole, as normally used, matches
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300-ohm feedlines if operated at the proper
height above ground.

Both these antennas, though, are "single
frequency" affairs insofar as perfect match
ing goes. If either is operated even sligh tly
off its resonant frequency, it will show traces
of either inductance or capacitance at the
feedpoint-resulting in a discontinuity and
resulting SWR.

So for normal use across a band, even
these require some type of matching. For
multi-band use matching is even more nec
essary, and the matching question becomes
as important as the antenna design itself
when beams and other directional antennas
are involved.

Most matching networks operate indirect
Iy: they eliminate the reflected wave from
the feedline by giving it some place else to
go. Thus the matching network itself usually
has a rather high SWR; the fcedline from
transmitter to network, though, is essentially
"fla t" with SWR approaching 1.0 .

An excellent example of this type of
action is the "stub match" which IS popu
lar at VHF and finds some use at lower
frequencies. This consists of a feedline sec
tion either shorted or open at the end (the
"stub"}, connected in parallel with the reg
ular feedl ine at some place near the dis
continuity. The stub delibera tely introduces
a second discontinuity, but the length and
tap point of the stub are both chosen so
that this second discontinuity cancels the
effects of the first. The wave reflected from
the first winds up harmlessly in the stub ,
and the feedline itself is free of stand ing
waves.

One of the most popular matching de
vices is the "q uarter wave transformer"
which consists of a section of feedline 1/4
wave long, connected between the line and
the antenna to be matched.

Remember that no matter what the S\VR
on a feed line, the feed line impedance will
be resistive every quarter wavelength, and
will alternate from minimum to maximum
and back at these points. If a 150-ohm is
connected to a 75-ohm antenna, it will have
an SWR of 2 (line impedance divided by
antenna impedance. or 150 /75 ) . Then
114 wavelength hack from the antenna, it
will have an impedance of 2 tim es 150, or
300 ohms.

Similarly, a 100-ohm line connected to a
300-ohm antenna has an SWR of 3, and
1/4 wave back from the antenna the line
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imp edance would h e 100 divided by 3 or
33.33 ohms.

T herefore. a 1/4-section wave of trans
mission line can be used as an impedance
transformer, to change the effective im
pedance of an antenna or a feedline to some
new value. T he new value is determined
by the impedance of the 1/4-wave section;
we could just as truthfully say that the
impedance of the 1I4-wave section is deter
mined by the transformation values n eed ed ,
if we had some means of adjusting the
built-in line impedance to any value we d e
sired. If open-wire lin e is used, we have
th is m eans available, since its impedance
is determined by the spacing between
wires. F or a 1/4-wave section , we can build
our own to whatever spacing we happen
to need.

The relationship of impedance in a 114
wave transformer section is: line /trans
former - transformer / antenna. If both
the lin e and antenna impedances are known
and we need to find out what impedance
we need in the transformer, we can rear
range th is into :

6
transformer = Vline X antenna

For example, 50-ohm line and 70-ohm an
ten na give 3500, and the sq uare root of
3500 is approximately 59. 16. Since none of
our values are accurate to 1% in ham radio,
the closest-guess answer we would get b y
using 3600 ins tead of 3500, wh ich is 60
ohms, would be close enough for all practical
purposes.

The 60-ohm transformer section, con
nected to a 70-ohm antenna, would h ave
upon it an SWR of 7 /6. At the other end
of the transformer the impedance would be
60 divid ed h y 7 / 6 , or 360/ 7 ohms . This
comes out to 5 1.4 ohms, which would be a
negligible discontinuity for a 50-ohm line.

H we left out the matching sect ion, the
SWR would he 7 / 5 or 1.2, with a 50-ohm
line connected to the 70-ohm antenna. Use
of the m atch ing section has thus reduced the
SW R to 5 1.4 /50, or 1.028 .

We've already looked at the means of
measuring S\VR. It's worth noting at this
point that m ost S\VR m easuring devices are
not sufficiently accurate to show you an S\VR
as small as 1.028; m any of them won't in
dicate anyth ing smaller than 1.05. Because of
the effects of line loss in red ucing apparent
S\VR, too, measurements aren't accurate un
less they're taken as close to the antenna
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(or matching network ) as you can get with
the instruments.

DB
How Are DB Related to Power Loss? All

along we've been talking about power loss;
now it's time to look at the term most fre
quently employed to m easure power gains
and losses-the "decibel", which is abb re
viated "d B".

It's named for Alexander Graham Bell,
hut the original unit turned out to be too
large for convenient use and so the m etric
prefix "deci" meaning "one-tenth" was ad d
ed to the basic "bel".

Like S\VR, d ecibels m easure a ratio rath
er than a quantity. This is what makes them
so useful for gain and loss di scussions.

Where we would h ave to multiply and
divide, if we were working with the power
in /power-out ratio to measure power loss,
the use of decibels lets us add and sub
tract instead.

Although the formula for calculating dB
from the power ratio involves the use of
log tables, you can be as accurate as is
ever necessary if you just remember two
pairs of numbers: a 3-d B power gain (or
loss ) m eans a 2-time change, while a 10
dB power gain (or loss ) means a 10-time
chan ge.

That is, a feed line with 3 dB loss will
lose half the power put into it, and deliver
only the remaining h alf at the far end . The
power put in is two times the power put
out .

If the line has 10 d B loss, input must
be 10 times output; to get any specific amount
of power ou t, you must put in 10 times
as much .

Working wi th these definitions you can
determine the ap proximate power ratio for
any other number of dB. For instance , a
7-dB loss is 3 dB less than 10 dB . W ere it
10 dB, power out would he 1/10 of power
in . Since it is 3 d B less than this. power
out will he twice this, or 2 times 1/10,
or 1/5 of power in. This means that 7
dB is a power ratio of 5 times.

To get the ratio correspond ing to 4 dB
we can fi rst figure that for 7 dB and then
multiply it b y 2 again ; the result is 2
1/2 times. Similarly, 1 dB is 1-1/4 times.

The exac t formula, if you prefer to do
things mathematically, for d etermining dB

decihJes = 10 X log [powen/pcwere}
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If power. is the larger of the two power fig
ures, the dB will be positive and the re
sult will represent a gain. If powers is
smaller, the dB will come out negative and
the result will represent loss. The easiest
way to keep all the numbers straight is to
define power- and power- so that the
dB always come out positive ( turning the
ratio upside down if necessary to do this );
if you have measured or calculated the pow
er you already know whether gain or loss
is involved, and you can then make the final
figure either positive or negative as requir
ed- positive for gain. or negative for loss.

The fact that dB are exp ressed, by def
inition, in log terms is what permits us
to add instead of multiply and sub trac t in
stead of divide. This, in tum, permits coax
cables to be rated for loss in "dB per foot"
or "d B per h undred feet"; we can find out
the total rated loss of a feedline merely by
multiplying its loss per foot in dB times the
length in feet, and the result is the dB loss
for the fullline.

As an example. suppose a coax line is
rated at 2.5 dB loss per 100 feet at 50 Me
(a not-unusual loss figure ). If our coax is
200 feet long, we will have 5 dB loss in
it even with a perfect antenna match and
S'VR of 1. If we now put in 10 watts from
a transmitter. what will we get at the an
tenna?

From our 10-dB and 3-dB d efinitions, we
know that we will get less than half, hut
more than 1/10, of the power through.
W ere the loss 6 dB , the ratio would be 4
(2 times 2) . By taking 6 dB from 10 dB
as we did earlier, we know that a 4-dB loss
would be a ratio of 2-1/2. This means
that our antenna will get less than 4 watts
( 10 divided by 2-112 ) hut more than 2
1/2 watts (10 divided by 4 ). W e may now
either divide the 4 watts (4 dB loss result)
by 1-1 /4 ( I dB, from earlier example ), or
multiply the 2-112 watts by 1-1/4 (6 dB
and I dB ).

In the first case, we get 16/5 or 3.2
watts as the power delivered to the antenna.
In the second, we get 25 ;8 or 3.125 watts
for an answer. The variation is because there
is a trace of inaccuracy in the d efinition of
3 dB (it's actually a ratio of 1.995 rather
than 2) and when we ap ply it repeatedly,
this inaccuracy begins to show up.

H we app ly the formula directly, we find
that the power delivered is 0.316228 times
the power put in; with 10 watts in, the
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a n t e n n a receives 3.16228 watts. \Vhile
neither of our non-formula answers was
exactly correct, both were d ose enough for
all practical applications. On the FCC exam
it's most likely that the questions will d eal
only with 3, 6 or 10 dB figures; they're
more interested in determining that you
know what dB are and how to use them than
in your ability to manipulate higher m ath!

All of our examination of decibels so far
has been strictly in connection with power
ratios. The decibel measures only a power
ratio. but if a few rather strict rules are
followed it's possible to exp ress power in
terms of voltage or current rather than di,
rectly in watts. The major rule is that both
voltage or current readings must be made
with reference to the same impedance level,
and the minor one is that voltage can be
compared only with voltage. and current
only with current .

When this is done, decibels can be used
to express the resulting "voltage" or "cur
rent" ratios. The d efinitions of dB then ap
pear to change; actually, the definition stays
the same but the way it's exp ressed ch anges.
If you just remember that you're actually
measuring power even when you're think
ing volts it will help keep things straight .

For. you see. a change of either voltage
or current in a circuit with its resistance
fixed ( the major rule ) will change the
other element, current, or voltage. And pow
er is the product of voltage times current .
If you double the voltage the current also
doubles. and the power increases by four
times. In any circuit to which you can
legitimately app ly dB for comparing volt
age or current. the power will change as
the square of either voltage or current .

A 2-time increase in voltage, then, pro
duces a 4-time increase in power. And this
4-time increase in power is equal to 3 dB
plus 3 dB, or 6 dB.

A lO-time increase in voltage produces
a IOu-time increase in power. This is 10
dB plus 10 dB ( 10 X 10) , or 20 dB.

\Vhen the comparison is made using volt
age or current measurements, the resulting
dB figures must be multiplied by 2 to he
accurate. Twice the voltage is 6 dB; 10 times
the voltage is 20 dB. The formula becomes
20 times log (E I /E2) rather than 10 times
log (PIIP2 ) . But all in the world this is
doing is converting your voltage m easure
ment into a power figure. b y automatically
squaring the ratiol
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the .James research company
11 schermerhorn st., brookl n n. . 11201

Next Rou nd . W e've looked at a little bit
of everyth ing in ham radio so far. Next
month will mark the half-way point in this
series, and one major area hasn't yet been
touched. W e'll get it then, when we exa
mine receivers and how they work. •

less space, material. and money is required
to erect only one,

The first of these advantages is meaning
less if your antenna has no gain in the
fi rst place, although it's important for the
users of beams and other gain antennas.
The second is influenced by the first-chang
ing up a second length of wire to install a
separate dipole antenna is fa r less costly than
erection of a second 60-foot parabolic dish
complete wi th three-d imensional rotation!

For beginners, the advantages p robably
favor use of separate antennas . No switch
ing is necessary, and the use of separate
antennas permits on-the-air monitoring of
the transmitted signal. Advanced workers,
on the other hand, show strong tendencies
to favor single-antenna installations with
T-R or relay switching.

It used to be said that full break-in op
eration on C\V required a separate receiv
ing antenna. The advent of differential
keyed transmitter circuits and fast-acting
T -R switches has sent this statement the
way of the dodo bird; these days you can
use the same antenna for t ransmitt er and
receiver, and still hear a breaking station
between your own dits. Most of the other
traditional arguments for and against sep
arate antennas have gone the same route.
The four facts listed above are just about
all that remains-except for personal prej
udices-upon which to make the choice or
answer the examination question.

. - . ,......,.

l"ifI-
1295 (ban IncU

ppd usa & CIII"
l e n d cert ck or m.o.
ny res add 5" tax

• III .....slt lve broedblllnd If detector
g ives lIIud lble tiline s lg nlll i in the
pres.nce of IIIny If fl eld from 10mw

~oa1~;::~I~~~cltt:;~~~I~: ".f"
switch U, ., only ''' pickup on'enna
and NO conn.c ,lon '0 r ill o r ke y
.a code prac, lce osci llator w ith
a"iu I'able ' o ne " bu n, In lpeaker
• h lllh g a in 4 tran l lttar cir c uit
I'Owered b y 10nll lite AA pence ll
• 16,IIIuge IIIlum lnum Clllbln.t In
whl,e & black e po xy fl nlth, 3112"
by 2 \f. "by 11'4 ~ weight 'ouncel
.100" US mode IIInd .",aran,..d

oscillatoifmonitor

W hat Are the Adwntages and Disadcan
tage of Using the Same Antenna for Re
ceicing and T ransmitting? Both transmitters
and receivers require antennas ; this means
that we have the choice of either provid
ing separate antennas for receiving and
transmitting, or using the same antenna for
hath purposes.

Either choice has some advantages and
disadvantages compared to the other; most
operators have their own personal p rejudices
as well.

First off, any antenna which will transmit
a signal well will receive that same signal
well. This is the "law of reciprocity" and
means that you' ll pay no performance p en
alty by using the same antenna for both
purposes. The advantages and d isadvantages,
then, must lie in other areas.

The comparison is complicated by the
fact that there are antennas and other an
tennas. It's hard to compare, for instance,
a half-wave dipole or a mobile whip with
a quad-Yagi high-gain VHF beam array, or
a UH F paraholic dish . Yet the choice be
tween separate antennas, and single-antenna
operation, must he made for all these types.

The major disadvantages of using the
same antenna for both purposes are ( 1) it
must he switched from receiver to t rans
mitter and hack again for every transmis
sion, and (2) you can't listen while the
transmitter is on . The fi rst is usually over
come by an antenna relay or a T-R switch
(electronic rather than mechanical relay ) ,
and the second isn't usually considered a
disad vantage by very many folk.

The advantages of a single antenna are
( 1) any gain present in the antenna is there
for both receiving and transmitting and (2 )

It's sometimes convenient to speak of
"voltage dB" or "power dli", it hurts noth
ing to do so, so long as you remember that
they're actually all the same decibels, and
only the measurements differ.

Decibels app ly to many things besides
transmission lines-it just happens to be
easier to see how they work here than any
where else. Receiver noise figures in dB are
a comparison of power ratio between the
smallest discernible signal and the inherent
receiver noise. Antenna gain is a power
ratio between the antenna being measured
and one which has no gain at all.
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Letters
I nt r uders
Ilear Kay!.,

It is a well known Cact that no dummy load can
duplicate exactly the electrical characteristics of a
real antenna. It is also known that tuning up 0 01"8

xmitter on the air is poor operalinK procedu re a t best,
and a !:IOU rce of QRM at wors t.

I have a dop ted the Icllowlnz procedure: I find a
propaganda station, tu ne to t heir precise frequency in
the ham band in which they are Intrudine , and load
the Xmtr on their exact frequency. I can cause no
addition to the Q R M they are causing. and I would
take delight. in k nowi ng- t hat I caused their S W L
li s te ne rs some difficu lt ies in r ec eption. I intend to
eontinue this practice in the hopes o f cau8inl'l' them
some discomfiture.

Your BUR'J{'estion that 8SB t ra namieaicn.s a few cycles
away would help drive them out is a eood one. If I
ever gO SSB , I' ll be h a p p y to he lp out. I n t he mean 
time, I'll continu e to load m y a ntenna on a ze ro-beat
w ith their f r eque ncy . Yo urs for m o re QRM f o r the
intruders.

Herbert J . Dunkuley WA3JIX
Jeannette, Pa.

Zfro·b"flt won' t do it. 8ft up a howl 5 Q 11z all zero
bfflt find !I OIl millht hllt'f a good plun,

Dear Kayl • •

H urra y. and a t ip of this OM's h a t t o you! He you r
ed itorial in t he M a y issue, I've finally heard someone
epcuk out on t hese 40 m eter B roadcasters : it took a
woman to do it ... elaal l

I've personally heard the nnc QRM. Really nice
chaps!! We had better start fighting fire with fire
before we lose the frequencies to these int r ude rs.
Better late t han never??

Bill De LagI.' WAIIIAA
Esm o nd . Rhode Island

Dear K a yla,

Your M a y 19M! editorial was o n target. Postttve ac
tiun must be taken to com bat t he fo re ign broadca s t ing
on 40 m e te rs. H e re is my prop02Sal:

Allow unlimited amateur power between 7100 kHz
and 7300 k Hz from 6 :00 PM local time to 6.00 AM.
local t ime.

T here are a number of American hams w ho h ave
t he wherewithal l e nd initiative to r un su per-power
(that is for hams) a nd utilize beam a ntennas to e n 
hance their s ig na ls even more. I say, let us allow
this regulation . I'm s u re it would result in are·
evaluation by broedcastlna interests of programming
i n the 40 meter band.

One fin a l word. W hile it ill "Iesrel." t he Voice of
American broadcasts appea r inK i n the reston 2 40
m et e r ha m ba nd (and on 80 meters also) a re no t
consistent with our eovernment in relpecti ng their
own U.S. amateur radio frequencles,

J ames A. Gundry W 8BW
Dearbo rn. Michigan

I d O' I't th ink 1I' t 6holild allo l(' USLl.lflTED PO ll'tr!
]layo" IN "h OI/til l im it it t o .; Q KJr I

Dear 73.

WI EMV 's Apri l ed itorial on i ncentive Hcenstna is
well written. Concernf na that poor s ou l w ho was
makinK $200 per week, s udd e n ly being cut to $150:
then tryinK to find reason to work even harder to
eet. back to his previous status: It isn't difficllit to
fill:ure out what his next move will be.

8b

Thill same ide a eould be a ppplied to eom mer cial
ama t e u r equipment whose 100% IIlIt value and aetual
cost is $200, for example, H ow eve r , w ith ince n t ive
licensing, we h a ve t he situation w here t he Use value
is suddenly c ut to something less than 100%, b u t the
eost is still $200. U pon p u rcha se of gea r- , you may not
be able t o utilize it f ully unless you have, o r acquire,
a certain amateur license. This takes a w a y t he "in .
eenuve" to buy.
... for moet of us, incentive ltcenstne m ea ns back
to the books. This is great as we will contribute
someth in g tu the bettermen t of amateu r r adio (we
t h ink). but w e certainly won't be rewarded b y a m uch
needed raise in pay from t he boss upon passing that
next higher amateur license.

Earle B. Foote KIBTF
Framingham. Mas lIaeh ulIetts

Artic le Comments

Dear 73,

I n conju nction with t he tim el y a rticle, "Are Phone
P a tches L ega l ?" b y Ken Sessions, K 6MVH in t he M ay
issue o f 73 , I call a ttentio n to t he last sentence in his
parall:raph II : I nstead of a "-threat to their overall
income" of the telephone company, the amateurs' phone
patches are directly responsible for probably tens of
t housands of dollars in additional income.

I a m a n Airforce M A R S phone t r a ffic ne t member,
a n d ou r W E S COMMRGN alone handles t housan ds o f
phone patches each month f ro m South East Asia, let
alone other MARS nets i n the Mid-west and East do
ing likewise from European installations of the U.S.
Government.

This service is free to our service m en, b u t. w hen
th e calls come t hrou g h t o Stateside, I w ould say w ith 
out fea r of contradiction, t hat t he majority of them
a re put through on a collect basis and t he fol ks "back
home" accept the eharaes.

It goes without sa y in K that were it not f or t he
phone patches, t hese telephone calls wou ld not be
m a de over these ereat dista nces as t he cost w ou ld be
p rohibitive .

Unquestionably t he telephone company is well a ware
of this . T he y would ha ve to be awfully dumb not to.
and they are not dumb, but I assume they feel they
would lose face to admit it, or they. on t he otherhand,
will not ecknowfedee to the a mateur bis j ust dues.

R. C, Kyle K 6GRP
K elsey. Ca li fo r n ia

Dear 73,

A few comments o n the IC Kever in March '6 7 78
pag e 50. It works fi ne business, but t here is an error
in the schematic. The SN7032 flip-flop h a s only 14
leads. The lead marked 15 in the diagram should read
5. C4 may also be low in value: if the dash flip-flop
won't work. increasing C4 to 100 mm F may help .
The unit I built needed about 100 mmF at C 4 to
t rig g e r the d ock pulse uf t he d ash genera tor. AKa in ,
t he keyer works F B a n d conaratulatfons to W 5FQA
f or a good keyer- and construction project.

Tony S u ruda W B3JXE
Baltimore. l\td.

Dear 73.

Recently I completed my version of the K le ine r
Kerer. I am very sa t isfied with the job this unit is
doina . T h ill is the first time 1"'1.' used a tra nsistor
for keyinll: ertd block 'b ia s . I h ave built two othe r
keyera previously, using plate circ ui t a nd m e rc u r y
wetted rela ys , b u t they can't com par e w ith t he clean
and crisp keying I 'm Kettinll from t he Klei ner K e ye r ,
Many thanks to W4UHN/WB2PKE.

Gen t C. Lam WAI CQF
Springfield. Man.
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NEWI

d --C'i jO--.
F or Al l Amateur Tran• •
mitten . Ra t &d a t 1000
Watts AM 2000 SSB PI Net
or LInk Direct Feed.
l ight. Neat. Weatber proof.

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$21.95 to $43 .95
THE VIBROPLEX

CO., INC.
833 Broadway,
N. Y. 3, N.Y.

Ken Walkey Engineering

SERVICE AND FRIENDLINESS
To Radio Amateurs For 32 Years

PHONE
518·842

8350

WE MUST 8E
~ DOING

r;;., RAD IO SOMETHING
LA', @) il [;;J @)IiiI@.l&I1i:i: su PP". INC. RIGHT.

185 WE ST MAIN, AMSTERDAM, N.Y. 12010

ARC-I Tran sc eiver 100 - 156 M c. 28 tubes. $20.00

C omm a nd Xmtr. 4 -5.3Mc. Less t ubes, f a ir
c ondition. $3 .00

Loading C apa citor, 5-se cti ons , 400pf. p er
sectlens. with 1f4" saft a d a p te r. $2.30

APT-5, $45.00 APT.9, $45.00
Ple a se add ship p ing ch a rg e s

Hundreds o f o t he r surplus parts and e q uip ment .

Sen d 10c f or flyer .

4252 Pearl Road-Dept. J8
CLEVELAND, OHIO 44109

JEFF·TRONICS

J ust o ff Exit 27 on Thruwa y

Distrib ut o rs o f all major line s

of a mateur e q u ip ment .

-OJ a:~//
Red uces Int erference a nd
Noise on All Ma kes S hort
Wa~e Rece ivers . Makes
World W ide Reeept ion
S tronger . Clearer on All
Ba nds!
Complete as shown lotd length 102 ft . with 96 ft. o( 72 ohm
ha lanl'ed twtnttne. H I-impal't melded resona nt traps. You
j us t t une to des i red band. Excellent (o r ALL wer td -wtde
short-ware rel'elnn and a mateur tra nl mlUera. F or ~O\'ICE
A:-;D ALL CLASS AMATEURS ! Ellm lnate l 5 separate en
tennae wit h ucellent performanC1l nee-en. In conspic uous for
Fussy Nei"lIbor boods ! EASY IXST.... I.LATIO:-; I T houl &lld l
o( u<en.
• 5- 40-20- 15- 10 mete r bands. Complete . .•. _.. • . . . •. •$19 .95
40 -20 -1 5-10 met..r. 54 f t.. (best for Iwl"l ). Complete .. $18.95
S E N D ONLY $3.00 (/'Ish . th. • mol and par postman b.lanC1l
COD plus polla.... on tlrrinl or lend full price (or poU pald
de ttrerr, F ru Inform. tion_
MIDW AY A NTEN NA . Dept. A. 7 • K earney. Nebr. 688-1 7

n.ar W ayne.

Tha t " F lyin l{ Saucer" in the MRY issue. Take a
REAL CL OSE L OO K. I CRn detect a very fi ne t h read
line from t he Center of this old h a t upward to t he
upper end of the p hoto.

Fer nand Dubret HB9PJ

Th t original P ala roM 1lk/ll rt I('a. grtat1" t n la rgtd o lul
'1(Hnin ,d r,ry ('(I r,/ ,/l1l1 lor any 1'01l. ihlt fr ir kll . II ha rp
Ilnll 0 / fm· ,ltl of th e rI'o i n ('nm 1",rillnn ta fh r f ort
fJr fllllld flnd bflrkg r ol/ " d . , rt~. T h, ""tim" f, of the ea
" ..rt. WtU thot th , " hnfn 1("all flu th"ltir . The origi llll f
!IIlN »in r: r "tI' l~ horr t> ll'"d b1l t he grl1'rrJlmr nt anll " IORt ."

UFOs

J im W 8BU
CI. v. lan d, Ohio

O. ar OM'II.
All a fou nder and member of t he I nternational Ama

teur Radio Club and Administrative Officer of the ITU
in Geneva, I read t he W 2NSD ed itorial in t he Ma rch
73 about our frequencies with interest. Nobody can say
if we w ill lose ou r bands in the fu ture, but we all
m uwt take care n ot to p ut a mateur radio u nder a cloud
by usinl{ Il legal ca ll s i~nH. R a ther we shou ld work on
t he positive s ide and improve our image,

On February 24th I found myself involved in a story
which made t he papers in most of Europe and which
sh ould increase our r eputa tion. I picked up a n SOS
m('ll"a~e from P ola n d askim/; for a rare dr ug to k eep
a four YE'ar old child a live. The ch ild would die unless
the drue could be rushed to N owa Sol within 24 h ou rs.

W ithi n t he 24 hour period t he Geneva h ospital pha r 
macists were eened back from weekend leave, t hree
doses of t he m edicine were prepared, the Red CrotiS
and airline officials arra ngE'd customs clearance and
the medicine was ftown to P a r is and t hen on to Poland.
I have a letter from the boy's father lettimt· me know
that the boy's life was saved l

Dear Mr. Gr." n ,

I would like t o commend you on your super b "UR" 

geetfon for t he establi"hin~ of a U FO com munications
ne twork spearheaded by amateur radio oper ators.
While I a m n ot a ham operator m yself, seve r a l m em
bers of t h e Louisville U FO In vest iga t ions Committee
are. T he Committee a s a whole is quite excited about
your proposal.

I a m wr-itirig to susc scest to you that Lou isville . Kv. ,
be design ated one of the " cont r ol s tations" for the n et
work. Louisville's qualifications are many. It is located
near the population cen te r of the U n ited States. and
deap jte beln e s it uated in t he Ohio V a lley. weat her
cond it ions are generally adequate for p roper com 
m unica t ions. Louisv ille is also located in a n area of
rather frequen t U FO s iJl: h ting !!. O ne of our Com mittee
m embers a l ready posaesaes a stat ion wit h equipm ent
enabl tnz h im t o be hea r d across the nation w ith rela
tive ease. A n d th e L ouisvi lle a nd J efferson Cou nty
police departmen ts, Civ il Defense, av iation a uthorlttes
a nd news m edia are already fam iliar wit h t he Com 
m tt tee and its operations . W e woul d be more t ha n
h a ppy to take the necesee rv steps to establish a net
control center her e in Lou isville.

Perhaps I bad better tell you a litt le m ore about t he
Committee. The Louisville U FO Invest te e t fcne Corn
mit.tee is a group of bus iness and newsmen in Louis
ville and Lexinaton, K)·. dedica ted to t he scient i fi c
s t udy of t he phenomena. Our members Inelude three
newspaper writers. two electronics en~ ineet"ll. a RyinR'
service owner. med ical s t u dent and a ch emical e ngi·
n eer, just to n a me a few . No doubt your offlee ill
ber ne Hooded w ith letters of th is type. But I hope to
Im pr-ess upon you the "inee r it y and "lJility of our
oraa n tzatlon to be of h e lp in t he function ing of t he
ne t work .

You have made t he need for such a eom m u n fca t tons
network ver y eviden t . You r contribut ion to the !!tudy
of the U F O prob lem will be a ~ reat one if t he n e t work

..... .. ... ...... ... .. ..........



in fact come>! about . Our hearts , mi nds, bodies and
wallets i f neceesar v a re with you one-hu ndred per Cent.
P lease let us know exactly what cont ribution we m a y
be able t o ma ke. T he time h as come for action-an d
we a r e bot h ready and w ill ing to act.

Glenn O. Rutherford
Chai rm a n
Louilll'iIJe U F O Investigationll Com mittee

Good to hear from yOIl . L o ,d Rd Ue migllt be jUJlt fine
for (I ("olll rol cen t er. .'!("IIt/lllltR are f or 0100 G JI T 011

11 ,300 II" t ,h l l" • •l ayR (/ ,ul 3 90 0 0 11 ThllrBdflYJl , waffle
timt .

Dear W a yne,

This photo was taken in Ghan a . The vehicle is ca lled
a " Mamm y Bus: ' The p hoto broug ht down the house
at the OX Convention in F r esno t his year.

Lloyd & Iris Colvin
W 6KG-W6DOD

0-50 va DC , ] 112" square SUN . Sca le 0-25
KV DC. $6. 50 eac h; 4 for $25.00

DUAL 200 U<t DC movements , in one ]112 "
sq uare case. W id e view HOYT. Has sca les,
fo r bala nci ng r ig ht & left Stereo. Also ,
for comparison meter , f ro nt & back on
olnten n" sign al. $6 .50 each ; 4 for $25 .00

0-100 UII DC. edgewise, Ph " wide , I"
d eep. J a p mad e. Sca le - 20 to + 3 and
o to 100"'._ Wide view p lastic . $2,00 each ;
4 for $7 .50

B C Electronics
T~I~phon~ 312 CAlum et 5·223S

Miehlgan Av~nue Chicago, illinois 60616

7Sl0 BIG BEN D

I
E~~~;:~::,;;~-U ST. LOUIS, MO, 'lIlt""",,- I ? (314) '44-1'00

,

METERS - METERS - MORE METERS
0-50 va DC.2IN ' squa re , wide view SIMP
SON . $5 . 50 each; 4 fo r $21.00

2333 S.

H an . on hand. • fer>' lire. l tock or meters, pn ct lca ll1 InY
rance ano.! atze, ) "OU c.n ask tor, but not enough of aIlY one
trpe to adrrrthe. Your Inqui ries ecuened. n..; S PECIFIC .
H .'l :!oH' i':8 T SCHEDl:LJo;-rll have I l",gOO loa d of
" JUXUl a :" aL the Turke)' Hu n St-ate Park, I nd iana . OIl
J ul )' :g,

All orden . exeept In rml'fj(enl'S. or I ' m at a hamfe,t,
Ihlpped lime <I.). reeetred . For tree "GOODIE" 'heN , lend
Iflt-.<klrf lll'd. It.mpfd fn'relope--PLEASE. PLEAS.~ Include
Iumd l'n t for poltla\!, any excees ",turnfd with order. I caru'
N!"'te (Tra"eIH' J pucel JlOst Insurance, for ocmesue parcel
POst. For It ems too hen:!" or too la rge for parcel POSt, I
IUlnte ll bus pa~el e xpress. Please ecvtse name of bUB line,
and enr. Where )'00 ean pkk UP the shipment.
Canadian cUltotntrs-J'L.EA~E add llumdtnt for post_Itt'
n .llll IIrst two pounds, 31le tach additional pound or traction,

Send postcard for Literature

ALUMINUM TOWERS

ANTENNA MART
BOX 7

RIPPEY, IOWA 50235

Dt'ar 73,

I h ave become very interested in the 900 youn g m en
at Boys Town, N ebraska , a nd their amateur r a dio eta 
t ion W ApOGL I ha ve been helpi ng t he boys t here to
work DX and h ave enjoyed it very m uch.

They huve had a ha rd time getting out due to a
very poor ante nn a ins ta lla tion and location . It is only
up 20 ft. and just 40 feet off a metal roof. In a west
erly di rection. t he antenna faces t he side of the 70 '
fi e ld bouse which is a lso m etal.

The board members refuse to allow the a nten na t o
be put up on top of the fiel d house , or to allow a gu yed
tower or telephone pole, but would permit a self stand,
ing tower to be erected.

Since BOYll Town is supported purely by \'oluntary
contributions, the income does n ot permit such an ex
pense, I am willing to m ake a $5.00 contribution t o
such a project a nd wonder if oth er amateurs would
feel t he eame way. If t hey would forwa rd ideas a nd/or
help to m e, I w ill do all in m y power to see t hat Boys
Town has the best c lub station possible.

:\Iarty O'Hara W Af)RWW
36 Pine St.
:'\I illa rd, Nebruka 68137

• ROTORS
SURPLUS

• TOWERS
• USED •

Hy-Gain Mosley CDR Newtronics
Tristao Kreco

Mylar rope insulators Coax baluns
O ne-piece to Complete Antenna

Systems
Also Deal in Surplus

Write 'or la test list

ANTENNAS
NEW
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Dea r W a yn e,

H ow about runn tnz an Employment page for Com
m u n ica t ionll a nd Electron ics typ.. r eoole. La rge com 
pan ies spend p lenty to send reeru tte rs aroun d t he
country. They are look fne for top notch m en, a s a rule.
a nd the r eject rate of applicants tested runs B.S h ilth
as 97 percent, I am told. I know w hat I'm talking
about because I have been " rec ru ited" sever a l t imes
for va r ious projects . Ma ybe you could solicit some
recruitmen t affvprtisin~ at Rt t r aet ive rates . s ince t his
would also be a reader ser-vice, Some cnmDan ys who
mi~ht be interested are: Federal Electric Corp.. P a ra,
mus, N .J ., R CA Service Company at Cherry H ill. N .J .
a n d Pa~e Communications En~ineel'll at 3300 Wh ite
haven St reet in Washin~ton . D.C.

P oint n umber two is this : Wha t g-ives w ith Radio
and E lectric Ind ustry a s a wa y to make a living. I
have been in this sor ry bus iness for twenty yeai'll snd
the on ly time the pay has been anywhere near w hat a
plumber makes, is when the job was overseas. H er e in
Michiga n . Electricians make 5.31 an hou r for little
more t han p uJliml wire, and threading eonduit and
in the sa me town I have found Radio Stations offeriDll
$80 a we-ek for a man w ith a Fil'llt Phone license. If
you ever quit t he ma~azine bus iness how about st a rt ing
a good u nion, someth ing like the Airli ne Ptlo ta h a ve !
I would like to see if there is any reader reaction to
t his tdee.

Harvey Heinz
Gladwin, Michigan

( Th, joh rnl l/mll i~ " " " rr ,l1,n t idl'll . th ou .f}h I might
t"kt th" firllt gnnd (J1!t th"t ra m" along . A n d on t h t
u n iQ1! Wttl ... " U U· .. 11t .. d is " 1t1l iQIl that is rim by
f ht sam .. g llY f !H1t 1}(lf r J, ..s " I' 7 3 t l·..rJ/ mQn f h, Wa lln ... )

Help Schools and Libraries

How would you like to have an impact
on your own neighborhood all out of pro
portion to th e effort it wiII take? Why not
see that copies of 73 yet into your local town
library so that teenagers will have a better
ch an ce to get exposed to amateur radio?
Here's your chance to get kids in your area
interested in h am radio at the hest time of
their lives. You'll he doing ham radio a great
b en efit , your neighborhood a b en efit, the
kids a benefit . . . and even helping OHr
country by encouraging more kids to pur
sue an interest in a technical hobby which
can and usuall y does lead to work in elec
tronics.

Just send in subscriptions todav for vour
local lihrary and high school lihrary ' and
we'll start th eir suhscription and inform them
that it is a ~ft from you.

Third Party Traffic Notice
This is to advise that United States ama

teur stations and amateur stations of U. S.
Anned Forces personnel in \Vest Berlin m av
exchange th ird party communica tions. Such
\Vest Berlin sta tions a re identified by call
signs DL4Q. . and DL5Q. . Third party
com munications with amateur stations in
other parts of Germany is not auth orized .

JULY 1968

LOOKING FOR
THE WEAK ONES?

The TEKRAD Mark V antenna has an
enormous capture area compared to
quads and yagi antennas .. . really
pulls in the weak ones, and you work
what you hear!

Missing DX off the side of the beam?
The Mark V is omnidirect iona l so you
kn ow where the band is open at any
t ime.

Windstorms worry you ? The Mark V
is impervious to wind and will stay up
while the quad is going through the
neighbor 's roof.

Like to work a ll bands? Sure you do,
and the ::\lark V will instantly put you
on any band f rom 80M to 10M, hori
zontally polarized, with high efficiency
and low VSWR. Make your transceiver
act lik e a 2K' VP EP rig, loudest on the
ba nd.

The Mark V antenna comes to you
complete, ready to use, cut to length
with 70 feet of feedline for only $32.50
postpaid. All you have to furnish is a
mast or tower about 50-60' tall .

Orde r today while the bands are hot.

"MI.," W4SIW/Bill
EKRAD,INC
P.O. BOX 57 VALPARAISO , flORIDA 325BO

Code Practice Stations

In England there are several dozen stations
parti cipating in sendin g code practice. Per
haps we are it hit behind in the u.s. due
to our d ependence on \VIA\V for our code.
They do a nice job of it, doubtless, but they
a re hard to copy in much of the country and
sometimes it is difficult to fit your sch ed ule
to theirs.

If any of ou r readers are sending code
practice on a regular schedule and wish
to m ake their service known we will be glad
to list your sched ules in 73. Please send in
the times, days of the week, speeds, and
frequencies for our listing .

I would suggest that au tomatic tape send
ing equipment is a must for such a service.
Dependabili ty is another must.

Now that all of the D'X'ers are working
for their Extra Class License there will be
a d emand for twenty words per minute code
as well as the 13 wpm. There will probably
be a great d emand along about November
when the first slice comes off the meaty end
of the DX bands.
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* Prlce-$2 per 25 words for non-commercial ads: $10
per 25 words for business ventures. No display ads
or 0ge"cy dlscololnt. Incillde your check with order.

* Type copy. Phrase and punctuate exactly as yOIl wish
it to appear. No all.capital ods.

* We will be the Ilidge of suitability of ads. Our re
sponsibili t y for errol"S extends only to printing a cor
rect gd In a loter Issue.

* For $1 extra we can maintain a reply bOlt for yOIl.

* We cannot check into each advertiser. so Coveot
Emptor • • •

GONSET 6 METER 200 Watt Linear and h.b. ex
citer $90. Telrex 11 element 6m sptratrev $85.
Topaz transistorized 300 w att p.s, CIOWDG $50.
Clegg Thor VI w (a .c. p ,s.jmod. $169. Motorola
30D on 6 A .M. w (transistorized modulator $35.
G onset #3012 (152- 162 M .e.) , #3011 (40-50 M .C.)
t u ners @ $35. All F .O .B. Richard M . Jacobs,
WAfi'AIY, 4941 Tracy, K ansas City, Missouri
64110.

BACK ISSUES WANTED. I a m the agent for
" 73" in Scan d inav ia. Many people want reprints
of articles in copies n o longer available . Can you
h elp?? Need Jan ., Feb., 61 ; Jul., 66. Your price
paid if r easonable . Write to : Eskil Persson ,
SM5CJP, Frotunagrand 1,19400 Upplands Vasby,
Sweden.

MECHANICAL ELECTRONiC DEVICES CATA
LOG 10~ . . . Teletype Model 14 reperforator with
a u t om a tic tape take up r ewinder 115VAC 60cy.
Both units n ew, unused $69.95 . .. ARR27 Re
ceiver 29 tubes 465-510 MHz w /60 MHz if new,
unused $3:; . .. 1/16 laminated copper clad 2 oz.
2 s id es, for printed circuits 9%x4% $1 .. . 3/$2.
Transistor boards bonzana $5 .95 . . . Wide band
b alanced modulator $4.95 . . . 30 MHz IF Assem
b ly $5.95 . . . Transmitter TDG w /Modulator
easily converted to 2 meters $49.95 ... Low pass
filter 0-32 MHz 52 oh m $9.95 . .. 5KV/ 2K V/ I K V
at 750 rna/200ma / 250ma Power su p p ly write for
details. F ertik 's , 5249 'D" , Phila ., P a . 19120.

"SAROC" FOURTH ANNUAL FUN CONVENTION
sc h ed u led January 8-12, 1969 in Hotel Sahara's
n ew sp ace convention ce n ter, Las Vegas, Nevada.
Advanced registration closes January 1, 1969.
Ladies program in Don The Beachcomber. Tech
nical sem in a r s, FM, MARS, RTTY , QCWA,
W CARS-7255 . Registration $12 per person en
titles 'SAROC " participant to special room r ate
$10 plus room tax per night s in g le or double
occu pancy, adm ittance t o cocktail p arties, tech
nical seminars , exhibit area, Hotel Saraha's late
s h ow , Sunda y breakfa st eq u a l to any banquet
din ner , a sk a n y 'SAROC" veteran . Brochure
planned November m ailing for details QSP QSL
car d with ZIP Southern Nevada ARC, Box 73,
Boulder City , Nevada 89005.
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VIKING RANGER F.W. $110. 250 QST's HO CQ
Magazines $35. A . Urquhart , 198-26 Epsom Course,
Hollis, N .Y. 11423.

GSB-2 GONSET SIDEWINDER, good condx, $190.
Trade for late SBE-33. New 911A AC PS $40.
DL'iQN, Box 448, Co . A, USASAFSBERLIN,
APO NY 09742.

THE QUAD CITY AMATEUR RADIO CLUB has
scheduled its annual Mississippi Valley Hamfest
for August 18, 1968 at the Rock Island Arsenal ,
Rock Island , Illinois. The s it e this year is an
all-weather site with adequate display facilities .
Lunch will be served in the cafeteria. Price for
tickets is $1.50. Contact John E . Greve , W9DGV,
2210-30 St Rock Island , 111 61201 for advanced
tickets. Frequencies to be monitored are 3900
50.4 and 146.94 rnc .

SWEEP GENERATOR, Philco model G8002 , 470
890 MC + l D B , Sweep width 0-50 MC , new con
dition in factory carton. Cost $289.50, Sell $50.00 .
W4JGO, R#2, Box 149, Salem, Virginia 24153.

HAMMARLUND HQ-l80 AC, excellent cond , 4
yrs old , with noise immunizer, S-200 speaker,
$285. Write-Walt Snyder, Apt . 4, 916 Shippan
Ave., Stamford, Conn. Call days-212-HA2-4800,
x 755.

R-388-S1J3 BFO, transformer wanted (500k c ) Will
pay cash or trade. WA2ULP Donald Van Dorn ,
7 Layman St. , R avena. N .Y . 12143.

COLLINS-SELL R388 (51J3) $425, R390-A $750.
R391 $800. All new condition factory aligned.
Dumont 403R Scope $200. Box 781, '73", Peter
borough, N.H. 03458.

CANADIANS: Wanted VHF FM Rcvr. 130-150
mhz for satellite APT reception experiments .
Power supply and fancies not essential. Advise
your item. A . Lacell, VE4LR, Box 95, Ft. Church
ill, Manitoba.

SONY VIDEOCORDER TV tape recorder, 9"
monitor, camera and accessories. Cost $1400.
New-$900 sacrifice. Guaranteed perfect. K9EID
Bob Heil, Marissa , Ill. 62251.

IBM CABINET & RACKS, idea for operating
position or super rig. Steel desk console 57"w,
47"d, 66"h. , 2 racks 21"w, 82"h, one full of plug-in
units, tubes, components; other with door. Make
offer. K6BCS , (213)886- 0111.

CANADIANS: FOR SALE EICO 754 & 751. Trans
ceiver and power supply . Best offer. Write
VE7KC , 89 Corry Place, Pentieton, British Colum
bia, Canada.

SACRIFICE. Must sell all my teletype equip .
Model 15 $45.00. Model 19 $75.00. TD $25.00. Re
perf. $20.00. Make offer on all. Will trade. K60BH
2253, Kelton, L .A., Calif.

432MC CONVERTER. Convert to 7-30MC. Re
moved from missile guidance s ys tem, size 2"x3"x
3 ~!z " , 2 tubes-z diodes, complete with schematic
& instructions less crystal. Unused $14.95 each.
Also 100V PIV, 1.5A Epoxy diodes, 45¢ each, 10
for $3 .99. Tubes 6146A , unused , $1.00 each. We
pay postage on prepaid orders. Alpha-Tronks,
Dept . A , 14251 East Colfax, Aurora , Colo. 80010.

SELLING OUT. Any reasonable offer will be ac
cepted. AF-68, PMR-8, M-1070 Elmac , VHF-l
Seneca, 621 Amplidyne Transmitter, HW-30 tower,
HE-80 receiver, HQll0A, 425 Eico, 950B Eico, 710
Eico, 260 Simpson, TG34 Keyer, RBC receiver,
misc. converters , Citation IV pre-amp. and more.
Irv Better, 2500 Channing Rd ., Cleveland, Ohio.
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THE WABASH VALLEY ARA will h old its
twe ntieth a n n ual VHF Picnic o n S u nda y ,
.July 28, at Turke y Run State P a rk , abou t 40
mile s n orth of T e rre H aut e, one m ile off U. S.
Route 41 a n d o n Ind . R out e 47. O ne dollar ($1)
r egistra tion c ha rge at gate o nly. Swap t a ble s.
e ye -ball Q SO's, enter tainment fo r t he ladies
and m o bile check -in o n 52 .525 M .C .

TRADE-NORELCO STEREO Co n tinental "400"
thre e -s p e e d stereophonic tape r e cord er M od e l
EL-3536A/ 54. W a n t 2 meter FM gea r, good camera .
o r what h a ve you? K 9MWA. 609 H e nrietta S t ..
G illes pie , m., 62033.

THE KNIGHT RAIDERS VHF Clu b w ill h old its
Second Ann u a l Hamfest on Saturday, .Ju ly 20,
1968 a t W e a s el D r ift Picnic Gro v e . G arret M t .
Re serva tio n , W e s t Patterson , N .J . f rom 10 am
unt il dark . T h e lo c a tio n is the same as la s t year .
Manufact u rers displays , swap shop , jun q ue
tab les, contests, door prizes, and a good tim e for
all will be the order of the day. P ic n ic tables
a n d barbeque pits available. No tickets, n o fe e ,
it's free . R e fre s h m ent s will be available. T alk
i n s tation K 2DEL/ 2 w ill operate o n 50.4 M C a n d
146.898 M C . S pecial certificate fo r con tact ing the
talk in s tation available. F or m o r e d etails w r ite
K2DEL.

SELL: HQ.loo-C w /speaker. Eico 720 , 730. 722.
Mike , SWR, low -pass . VOM. p re amp , e xtras .
$175 FOB. Stephe n Cliiton WA2TYF, 800 W est
E nd Avenue , N e w York, N .Y. 10025.

PACKAGE-N C X -2oo + N CX-A A C / speaker con 
so le . F a ctory sealed and gua r a nteed. $410 post .,
p aid . K ig h t Electro n ics . B o x 998 , A b ilene . T e x a s
79604 .

AMATEUR RADiO AND YOUR CALL on 7" x 4"
r eflectiv e S cotchlite dec a l . l l,fz " letter s . $1.75. W ill
last years. Sta n 's S igns- W 7CRG, 618 B e t h D rive,
Gre a t F a ll s , M onta n a 59401.

BEAUTIFUL GOLD BORDERED CERTIFICATE
tha t no h a m sta tion s h o u ld b e without . A n swers
q uestions that visitors m ay a sk . Your s fo r a do
n atio n o f fiit y cents in coin t o : The R o c k a w a y
Amateur R a d io Club, P o s t Offic e B ox 205, Rock ·
away P a r k , N ew Yo rk 11694.

CANADIAN: F or sale-AR N 7 r eceivers in cle a n
cond ition . $14.95 F .O.B. Edmonton. Allow fo r 50
Ib s . f reight and $1.00 c rating c harges . T . M .
Brynk o , 8319 101 A v e ., Edmonton. Alta ., Cana d a .

DISCOUNT PRICES_TIME PAYMENTS. N ew
e q u ip men t, factory sealed cartons, fu ll w a rranty .
Drake R -4B $379. T-4XB $319. L -4B 8599. TR-4
$511. G a la x y V M ark III $369 . National N CX- 2oo
$315. N CL-2000 $595. SBE-34 $380. All n ew factory
sealed cartons, n o down payment w ith approved
credit. N e w CDR H a m-M & Ind ica tor $99.95 , TR
44 $59.95 . All equipment in s to c k - im m e d ia t e de
livery . M o s le y T A -33 (Reg. $120.99) D isco unt Pric e
$99.95. New T r ie x W -51 self supporting tower
(Re g. $362) $299.95 prepaid . R e c o nd itio n ed specials
-Sw an S W -500C $399. SW-350C $319. S W -250 $239.
T ime payments on any purchase . S e nd fo r f r e e
catalogue. Edwards E lectronics, 1314--19t h S t ..
L u b boc k , T e x a s , 806-762-8759.

SELL: I m m acula t e SB-34 t ransceiver with mike,
$300. E ic o electronic kever. new, $45. Ha Uic r a fte rs
SX-42 and R 42 speaker, aligned a nd recondt.,
t fon ed, $150 o r make offe r . KWS-l serial , ,#1465,
$800. Knig h t RF ' Z' bridge impedance device, $10.
Turner 80X microphone, $5 . E ldico SSB-l00F
aligned a nd r e conditione d , $275. Spare 5894/
A X 9903, good , $4. L e e R ic h m o nd , 166 Flora l Ave .,
P lainview , N .Y, 11803, DE 3-8663.

GET IT frClm GOODHEART!
EVERYTHING UNCONDITIONALLY GUARANTEED
S I LIC. RE CTl F. 8000 PI V 400 MA. Large uier' s rermtn.
tnvenr., nOl rej ects ! 8 latt>r SLA08 -2. ~l&:l : rever se, 2 uA ;
fwd d rop, 11 .2 f . r'ost I II ea. 5530
Uak('l. enUluul. 3~II,y-I I" hi oa. P AIR Pos tpa id.
Brand New VH F leVU look IlkI' HC -45::! t.~omma nd but a re
!I-Wbt! I OK- 135 me. 2 uv 11'1I1., 2 rf ·a. 3 Ije's : noise Imt r ;
ave. W / achem., Illst ruct . . Ip ll ne knob. & graph to l et t ree.

:~ri~:tt~~g Il~;~~. 'If~: R: ~: . »r: ~~ ~: . ~~:..~t.r. . . . 522.50
R32 h lime bill w/ .Quek h : 14,· hlr "'Iri ll!\" $27 .5 0
R. 23 /A RC· 5 Command rer r 190· 550 Itc 14. 95
A.R .C . 12 :: 22 Command fl'H 540- 1600 xe.. 17.95
L M· 14 freQ. meter, .01';\ 125 ke· 20 me ..•.•....•.• 57.50
TS.323 / U R rreq . meter 20-480 me..001% _..•.•. 169.50
BC-22I ' . OK $57.50 TS · 175 OK 125.00
CLOS I NG OUT Rad io Ren ivers 3S- 4000 me at C RAZY
LOW PRI CE S ! Ask for AI'Il ·4\' 1('\· - 2:>3 sh....t.
AL L. BAN D S S B RCV R BAR GAIN : H alllerafters R-Ut

AIUl · 7.. 550 ke 10 43 me continuous. VoIce, CW, l IC\\'.
alliloed. ' rid. w/book ; 2-RF, 2-IF's, S- meler : nol"
lmu: 3 xu, 9 eon-au leI~t1flty 4950
choices . Le S I! wr sply •. •..... .• .• . ...• . ..• • 1 •
I1n r y Ilwr .ply : Un. !'l:;:n product dl' tector : $20

S P ·600· J L R/:'Tr. 0. 54-54 mc, alilmed, grld 2~.00
R _3921 URR Irrtd ilK . w /.\f' " p i )' & book . _ 525.00
WANTED : GOOD LAB T ES T EQUPT &. MI L CO MMU N IC.
T I ME PAY P LAN : A llJ'" purchase tota l1ng

$11111 .00 or owr". down pa )'menl onb" .. 10%
WE PROBABLY HAVE THE BEST INVEN.
TORY OF GOOD LAB TEST EQUIPMENT IN
THE COUNTRY. BUT PLEASE DO NOT ASK
FOR CATALOG! ASK FOR SPECIFIC ITEMS
OR KINDS OF ITEMS YOU NEED! WE ALSO
BUY! WHAT DO YOU HAVE?

U. S. CRYSTALS
Surplus Crystals - Amateur

FT243 , DC34, CRIA/AR, FT241,
HC6IU ~nd o t her m is c . c ry sta ls

Write for Free Catalog

U. S. CRYSTALS
P.O. Box 78397

Los Angeles, Calif,

DXers-G reat Circle Bearings and Distances ce n
t ered on your OTH, O ver 300 prefi xes.
Convenient table - $3.00 Ai rmailed .

RADIO AMATEUR SERVICES
Dept. W, 400 Hillside Ct. # 1,
East LansinCj. Michigan. 48823

EASY CONSTRUCTION
MEANS

UNIT CHASSIS
WRITE

DEVICES
BOX 136, BRONX, N.Y. 10463

RADIO TELETYPE EQUIPMENT
TELETY I'E MODELS 33KSR, 32ASR,
32KSR. 29 KSR. 28 ASR, 28 KSR, 28 LPR,
28 LARI', 28 LXD, 28 LBXDI. 14, I S, 19,
Page prtnters, P erforators, Heperforators,
T ran s rn itl e r -d ist r i b u tors, Polar Helavs. T ape
W i n ders Collins Receivers 5 1J -3, R.388,
51J4, 1t.390A. I1ammarlund SP-600JX.
F req uency S h i f t C o n ver ters,

A LL T R ONICS.HOWA R D CO .
Box 19, Boston, Ma ss 02101 T el: 617-742-0048
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NEW 51-51-5
MULTIBAND DIPOLE ANTENNA

For Amateurs
- SWLs

UTILITY
REPLACES BALUNS
REPLACES ALL WIRE

EXCEPT COAX
OPERATES 10

THROUGH 80
METERS

IMPROVED RECEP
TION FOR SWLs

SPECIFICATIONS
MODEL baA. 68B
AVERAGE SWR 1.7 to

I or better.
OVERAll lENGTH

102 feet
INCLUDES 30 feet

leadin
10-15-20-40-80 Meters WEIGHT 2% lbs.

~odel 6BA-IODO Watfs·20DO P.E.P __ .._ 34.50
Mo~e[ 68B-500 Watts-IOOO P.E.P _.::26.50

M~d:l$8:~A~~d ~:Be~~~rnat?l~ th·~o-~-g-h · ·iio · ·;:.:;;t-;~·sl ~i~~
<I typical dipole radiation pattern within the frequency
range . A sea led cente r unit provides connection to 7-22
copper .a ntenna wire and 30 feet of heavy duty twin
lead. Twin feed is equipped with a sealed coax fitting
f?f connection to a random length of coax transmission
line . May be u,sed as a flat dipole or "inverted V" , Not
effected by , wide changes in climatic conditions.
Model 86D IS for reception only and covers all short.
wave an d broadcast ba nds. Consists of 100 feet an
tenna wire, 30 feet twin lead plus 2S feet of coax for
direct connection to receiver.

MURCH ELECTRONICS
FRANKLIN, MAINE 04634

See your distributor or order direct,

GO VHF
Go VHF t he ellSY VHF Associates way. Send ,ler deecrtcuve
Technical Bulletins describln&, our complete line 01 THAN.
SISTOR RECEIVIKG CONVERTERS and VARACTOR
Io'REQUE...""CY MULTIPLIERS lor 50 IH 220 4a2 and
1296 MHz. • , •

VHF ASSOCIATES, INC.
P,O. Box 22135, DENVER. COLORADO 80222

LARGEST SELECTION In United State.
AT LOWEST PRICES_B hr. delivery

Thousands of frequencies In stod.
Types Include HCl/U. HCI8IU.
FT-24I, FT.243, FT.I7I. etc.
SEND IO~ for catalog with osdllator
clrculh, Refunded on flnt order.
24008 Cr)'Ital Dr.• Ft. M)'fIfS. Fla. P901

WE PAY CASH

FOR TUBES
Lewispaul Electronics. Inc.

303 West (rescent Avenue
Allandale, New Jersey 07401

RTTY GEAR FOR SALE. List issued monthly, 88
or 44 MHy torroids 5 for $1.50 postpaid. Elliott
Buchanan & Associates, Inc. , 1067 Mandana Blvd.,
Oakland, California 94610.

3000 V @ ] J.lF brand new GE Pyronal oil capaci
tors $3 each. Can mail. 3-lbs each shipping wt.,
FOB P. Wandelt, RD # I, Unadilla, New York
13849.

WRL'S USED GEAR has trial-terms-guarantee!
Gonset GSB6-$189.95; HW 12-$89.95; Galaxy V
$269.95; SR46-$99.95 ; AF67-$49.95 ; Valiant-$149.95;
Viking 11-$79.95; 600L Linear-$179.95; HQI00-$99.95 ;
75Al-$169.95; RXl-$149.95; RME 4300-$79.95. Hun
dreds more-low prices. Free "Blue-Book" list.
WRL, Box 919, Council Bluffs, Iowa, 51501.

INTEGRATED CiRCUIT PROJECTS. Audio am
plifier, signal tracer, code practice osc. . two-tone
test osc., audio generator, se ns itiv e r.s. meter,
square wave generator , etc . Catalog, 25¢. Plans
$1.00 each. Catalog free with order. One IC and
printed circuit board builds all. $5. Hals Elec
tronics , P.O. Box 137, Milpitas, Calif. 95035.

THE TRI-STATE AMATEUR RADiO SOCIETY'S
Twenty-first Annual Hamfest will be July 21 at
The 4H Center on North 41 Highway near Evans
ville , Indiana. Large air conditioned auditorium,
Ladies Bingo, Swapper's row, over-night camp
ing, fun and games for all the family . Advance
registration $1.50 ($2.00 at the door). For details
contact K9LAU Jack Young, P.O. Box 492, Evans
ville, Ind.

CERTIFICATE AVAILABLE. 1968 is Centennial
year for Ogdensburg, New York. Contact two
members of the Ogdensburg Amateur Radio Club
and send for certificate to Lois Ierlan, 725 Proctor,
Ogdensburg, N.Y. 13669.

THE ESSEX COUNTY V.H.I=". SOCIETY will award
an annual trophy to the highest VHF/UHF Field
Day score in North America, from completed logs
submitted to the Society, postmarked no later
than July 31st, 1968. A .R.R.L. rules apply in all
respects as applicable. Mailing address: Essex
County VHF Society, Box 1137, Essex. Ontario ,
Canada.

LOUISVILLE HAM KENVENTION, Saturday,
August 31 at the Executive Inn, featuring Dealers
and Manufacturers ; Technical Forums; Contests;
Fashions for the Ladies. 648 South Fourth Street
40202.

THE AMATEUR RADIO COUNCIL OF ARIZONA
will sponsor a Hamrest in Flagstaff, Arizona on
July 26-28 . The Hamfest will be held at Fort Tut
hill in Coconino County Fairgrounds. Included
will be games of skill , contests , swap table, auc,
tion, and a Pot Luck dinner on Sunday. Free sites
for camping, campers and trailers are provided
at the Fairgrounds with rest room facilities avail
able . Motel accommodations are available in Flag
staff, just north of the Fairgrounds. All amateurs ,
families, friends and would-be amateurs in the
state are welcome, as are any amateurs passing
through. There will be talk in stations for
mobiles on 3878 KHZ and 50.34 MHZ. For further
information write Amateur Radio Council of
Arizona , P.O. Box 6602, Phoenix , Arizona 95005.

WANTED: Military, commercial, surplus Air
borne, ground, transmitters, receiver, testsets ac
cessories. Especially Collins. We pay freight and
cash . Ritco Electronics, Box 156, Annandale, Va.
Phone 703-560-5480 collect.



POLICE. FIRE. MARINE
AIRCRAFT e ' AMATEUR CALLS

$32.95 ppd.
Each

Leu; Crystal

...- ,_ ..

ALL HEW 1968
X LINE TUNAVERTERSI

CRYSTAL & TUNABLE = ~~:~:~IINTY
Tu nable plus Crystal
contrcll.d (selectable
with switch) " lid sta te
converters to chan••
your . a uto Ind bome
radlol Into .uell.nt.
s. na l t _I , e. " Iect lve.
-call br. t. d VHF reeel, •a.'

THE SEST-CALISRATED 6--1 TUNING
PLUS -DRIfT fREE CRYSTAL CONTROL_

-COMPLETE INTERCH A NGEA BLE
CRYSTALS WITHIN BANDIlII

• 9 yoit bl ttery powend. • I · year l uarante. In pll1s
• Includ", CN l , mount &. &. labor .

1C'fIWI. • S il_2Ya x 3 \1a x 4Y4 In.hes.
• New FET tranl istor n ell · • Amer lun Mad. with Allier.

latar &. . Ireult. lean PIrtI,.
Mod. ls for AM &. FM Tuna bl, &. Crystal!
BAND MOD EL COVE RS OU TP UT PRICE
CB &. 10 M 273 X 26.9-30 me 1500 kc
6 meter s 504 X 50-54 me 1500 kc
2 m. t_ 14 50 X IH-I48 me 1500 kc
Poli te , lIre. l J 348 X 33-48 me 1500 kc

Marin. r"1 1564 X 150-164 me 1500 kc
Aircraft 1828 X 118-128 me 1500 kc
Models for AM &. FM Tun. bl. only
Mlflne Ml rlne 2.0-2.85 mc 550 ke Sl9.95 "pd.
sw I.. WWV S WL 9.5-16 me 1500 kc Sl9.95 ppd.

CoupUn 5l' Loop & Ext. Antenna for UI. with
home and Tran sistor Rad lol • •• •• •••• • ••••• •$3.95 ppd.

M obU. Bauery Eliminator. 12V 10 9'\" $4.95 "d.
Cl")'ltals-Stat. Enct Lil t.nlng Freq. •• • ••• • . $5. 10 ppd.

Order from: Fast A IR MAIL add $.85 ea.

HERBERT.SALCH & CO. Mark, ting Dirision of
WoodlbOf'O 78. Ten s 78395 T ompkins Radio Products

MUSKEGON AREA AMATEUR RADIO COUNCIL
(M AA R C ), w ill offer a s pecial QSL car d to com 
memor a te M uskegon , Mic higan's Annual S eawa y
F estival 6/30-7/5. Th is s pecial QSL will be ava il
a b le fr om Muskego n ama teu r radio stat ion s con
tacted from J u n e 24 t h rough Ju ly 5. A ll bands
a nd modes will be u sed i nclu ding RTTL a nd
novice par ticipa t ion . These con tacts will also
make s tations e ligib le f o r the coveted 'M u sk egon
County Awa rd " (M ich. stations work IS, U .S.
w ork 5, and foreig n s tations work 2). F or the
County Award , log da ta on ly s hou ld be sent t o
P .O . B ox 691, Muskegon, Mich.

TWENTY-METER ANTENNA SYSTEM. V est o
HPX-loo tower, T e lrex 20M-546 beam and
A 2675RIS rotor. $1800. F OB A la m ogo rdo . Write f o r
details. W50 PL. 710 Arnold. A la m ogo rdo . N . Mex .
88310.

PRINTED CIRCUIT BOARD- si ng le o r double
s ided 9xI2- 75( ; 6x9-4.G(' : 4 ~2X6-20(' ; 3x4 ~2-15c.

Minimum order $1.00-no. C .O.D . Star S a l es Com
pa ny. 404 Wes t 38, W ilm in g to n . De la ware 19802.

SWAP: BC221 f requency m e te r , original calib ra 
tio n book , excellent condition . for H ea t h H P23
A.C . power supply. John Orange. 24 L in coln A v .,
J ea n ne tte , P a . 15644 W3ZDF.

NOVICE OR OLD-TIMER. P LAN S : 4 b and 50
watt cw XMTR. XTAL o r VFO, in e xpensive to
build , good , $2.00. B e rt D awson, 304 Third S t .,
Eau Claire, Wise . 54701.

THE MT. AIRY V.H.F. RADIO CLUB is hold ing
its 13th Annua l F amily D ay and P icnic on Sun;
d a y , August 11 (r a in date A ugust 18) at F ort
W ashing ton State P ark , Flourtown, P a ., i n co
ope ratio n w ith t h e D elaware Va lley Chapter of
the QCWA. Come and get t oge the r with you r
fa m ilies a n d fri end s fo r a n old time outi n g of
ga mes, cook-out a n d j ust p lain r e la xing for a
d a y a way f rom h ome . There w ill b e games fo r
the kid s a n d activities fo r the YL's a nd X YL's .
Free sod a for a ll. N o reserva tions r equired . $2.00
p e r fa m ily.

NATIONAL INCENTIVE LICENSING POLL RE.
SULT5--639 against and 178 fo r . O u r a ds w ere in
the three lea d in g h a m m a ga zines . W B 2N O D , Box
685, Moravia. N .Y . 13118.

FOR SALE. 75A 4. Serial 4190. .5 . 2.1, 3.1 filters
with SB610-$475. HT-37. 3 xtals f u ll 10 m t r cov 
e rage-$250. B &W L l 000A linear with in p u t tuned
ckts-$175. HX-20, HR20. HP20. HPI0 p lus m obile
mike-$250. .Iosepjr Soroka . .Tr . W3LGD , P .O. B ox
88, Irwin . Penna. 15642.

CONVERTER SALE t h ree trans istor. 50-54 M H z
inpu t , 14- 18 MHz o u tput. wired , t ested printed
circuit . Crystal con t rolled. $6 p p d . Adjustable.
S5 ppd. S ynt ele x , 39 L u c ille . D u m ont, N ..T . 07628.

TRADE Auto -RoIlleftex Camera with eve r eady
case . R olle ikin 35mm ada p tor, e x posu re m eter
a n d o ther s u p p lies for a good r ece iver. J oh n E .
B a gwell . Som erville. T enn. 38068.

KNOB, fo r Colli ns 75-A r ece iv er, 6 to 1 r edu c,
tion. $7.00 postpaid . Jutes w engrare W6YO , 1416
7th Ave ., D e lano . Cal. 93215.

GATEWAY
ELECTRONICS

6150 Delmar Blvd., St. Louis, Mo. 63112

J en nings Vac. Var. Cap. (UCS300)
with Motor Drive. 10-300 PL ....$35.00

6V @ 12A / I IOV 60 c-. Trans-
fo rme r _ _ $ 2.95

24VCT @ 20A, 12VCT @ IA,
120V Prima ry $ 6.95

7200VCT @ IA / IIO or 220 60 Cy.
Tra nsformer _.._$25.00

120 MFD @ 3000 V oil filled Ca p. $35.00

Import tape recorder motor 1.5-6V 29¢

Minimum order $5 .00. Sorry, no catalog
at th is t ime . Write for specific items.
Watch for our fut ure ads in 73. Stop in
a nd see us when you 're in St. Louis.
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WANTED TO BUy-tubes and semicon d uctors .
Send a lis t of you r n e w pack aged semicon d uctors
a nd n e w or good u sed t u b es for our high prices .
B a r r y E lectron ics, 512 Broadwa y , New York 10012.

A ll leading lines of amateur gea r :
We give best tra de-in allowance
f or you r gear on new equ ipment:
Ca ll us for the best dea l:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS
927 N.W. 1st. St.. OKLA. CITY. OKLA. 73106

Phone 405·CE·5·6387

WE PAY HIGHEST
PRICES FOR ELECTRON

TUBES AND SEMICONDUCTORS

H & L ASSOCIATES
ELiZABETHPORT INDUSTRIAL PARK

ELIZABETH, NEW JERSEY 07206
(2011 351·4200

CLIP & INSULATOR PACK
Bee nd new Mue lle r clips & matc.h ing insula tors: This
is a b ran d you know and trust: M<1de up of 10 each
#60 (slip on) dips & insulators . 10 ea ch #70 (solder
o n) cl ips & iuulators. A total of 40 pes for only
$1.7, pl us 21¢ postag e & handling , (Remit $2.00) .

Free ElectronIc Part & Tool Catalog Available .

BIGELOW ELECTRONiCS
P.O. Box 71 , BIIIHton . Ohio 45817

TELETYPE MOD. 14 REPERFORATOR w / A uto
matic t a pe ta k e up rewinder n ew, u nused , $69.95
... 4-400's $14.95 ... Tra n sf orme r s : Pla t e 5K V- I.
6ADC $59 .95 ... Modulator 8UA's $35 ... F fla,
m errt 12,6VCT - l0A $4.95 ideal for t ransisor su p p ly ,
B atte r y c h arger .. . cat a log 10c Fertik 's , 5249A
" D ", P hila ., P a . 19120.

TOWER SPECIALS: Extra h ea v y cra n k -u ps: 40'
$80! 55' $1451 L igh t: 40' $65! 60' $105! A lumin um
35% off! 11 b rands for every n eed and p ocket!
cataiog-c-aoc . Brownville Stan ley, W is . 54768.

COLLINS 51J.4 RECEIVERS Ser ia l Nos . 3293 a n d
3299, bot h wit h 3 filters, fac tory m a intain ed and
in good conditio n . R ecently removed from s h ip 
board service . $700 each . R adio D ep artm ent,
P acific Far East L ine , Pier 29, San Fra n cisc o ,
Ca lif . 94111.

FOR SALE: Collins 75A 4 serial 4409, KWS-l ser ial
1456, SC-I01 Control U nit , Collins Dummy Load
a nd a p a ir of n ew final t ubes for the KWS-l.
(P r e f e r pa cka ge sale) $1000. Arthur W . Lee
W IBHR-Tel 207-933- 2869, Rou te # 1, North M on 
mouth , M a in e . 04265.

LOUISVILLE HAM KENVENTION , E x ec u tive I nn ,
Saturday , A ugust 31 feat u ri ng fa shions a n d wigs
for the la d ies , Manufacturer a n d dealer e x h ibits,
DXe r 's de light-State of the a rt forums, Color
A TV- Semi-conductor S e m inar-A nt e n n a s , etc.
F lea m arket, HB-CW contes t , F ree Coffee .
$3.00/$250 advance to 648 South 4th, 40202.

ETCHED CiRCUIT BOARDS
Nol'lce Tra ns 2. 75 :-;'ovlce TllC• • • • • • • • • • • 2.75
ltT'TY Bncoder 2 .50 H'fTY D ecoder 04.00
UH F D ippers 2.25 SWH Bridge 1.25
Lab Supply 3.50 14.4 Com-erter 5. 75
Keyer . .. . . . .. . . .. •. .. 4.95 Cl' o sc. Mo n 1.25
Send or der or Catalo ll request to . • •

HARRIS CO .
BOX 985. TORRI NG TON, CONN. 06790.

Conn. Re s. add sales tax.

THE ANNUAL HAMFEST OF THE HENDERSON
AMATEUR RADIO CLUB w ill b e h e ld on Sunday,
July 28, 1968, r ain o r shine , at the A u dubon R a ce
way. For more i n fo r mation, co n tact WA4SQW,
Box 83, Henderson, Kentuck y 42420.

COLLINS S.LINE: 75S-3B, 32S-3, 516F -2, SM-2.
$1100. G . Grothen , 710 A rnold , A temaaordo,
N . Mex. 88310.

VH F- UHF
R-390A. Excellent cond ition w ith manua ls, $700.00.
Will d e liv e r within 200 miles . W A 4TN R , 2905
Louisville Rd ., Augusta , G a ., 30906 Phone 404
798-7615 .

•••••••••• -

Converters and Preamps for 50 thru 432 Me:.
Write for literature.

PARKS ELECTRONICS
419 S.W. First Beaverton, OR. 97005

COLUMBIA ELECTRONICS, Dept. 1
4365 W , Pico Blvd" Los Angeles, Calif . 90019

Phone : (213) 938·3731 Coble : COlECTRON

WANTED: F a csimile m achine 240 rpm to receive
APT satellite pictures sim ilar to p . 108 Jun e
1967 73 M a gazine . W7MCU, 32215 L eahill Rd .,
Aubu rn, W as h . 98002.

73 MAGAZINE

DXERS and DXERS-TO·BE
W~ nt t o keep up t o t he minute of what 's
h~ ppening DXwise? Su bsc r i be to G u s
Browning W 4B PD's new weekly DXERS
MAGAZINE, 24 peqes of DX eve nts, cern
ing up DXpeditions, Q SL info , pix, etc.
Rates, US surface $11.00. US a ir mail $ 12.90,
W est Indies $ 18.50, S. America and Bur
ope $23.00, rest of world $30.00.

New rates du e t o posta l increase

The DXERS MAGAZINE
c/o W4 BPD

Route I. Box 161-A.
Cordova, S.C., U.S.A.

TELL US!
......_•••••

DON'T ASK !

-
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Ma y be used 3 phase 0~240 volt o r
si ngle phase 0- 140 volt 60 cycle. 20
a mp per section . Bra nd new as
shown, lists over $200

Our price only $100.00

Variable Voltage Transformer from unused Mili
tary equipment. Just the thing for your linear.
Variable from 0-130 volts good for 22.5 amps. In
put of 115 V 50/60 cycle• ....................$28.00 each

TRANSISTOR
HEAT SINK

100 Watt
Transistor . . .. .$1.50

IBM WIRED MEMORY FRAMES.

VARACTOR SIMILAR TO MA4060A
Good for 40 watts at 432 MC, each tested In

circuit. W /diagram for 432 MC trtpler.
................................................................. ...$5.00 e ac h

EXPERIMENTAL VARACTOR DIODES
Package of 20 units with experimenters circuit
explandtion. Pack of 20 $1.00

4X250 SOCKET w/chimney & plate ring ... $4.00

Removed from high priced com put o rs. Exlnt
cond it ion .

Open style

SOc eech, 12/55.00

B8 MH TOROID5.

RBA-RBB-RBC POWER SU PPLY $25.00

For 115 volt 60 cycle AC use, brand new in cer
tons, powers any of the above sets.
Cable with AC plug for above _$4.00
Cable with Rec.-Power supply plugs $7.50

B66A SOLID STATE TUBE REPLACEMENT
I yea r g ua ra ntee '" _$1 0.00

2N706 UNMARKED TRANSISTORS
___________.__...__. . .. ....7/$ I .00

2N697 TRANSISTORS ",m..ked . 15/$1.00

500 PIV 100 AMP sa. DIODE ..__$2_00 e._
FI LAM ENT TRANSFOR M ER .__. . $2.50
115V 60C in, output 5.1 V 14.5 amp

5.1 V 43 Amps.
12 KV insulated, wgt 25 lbs.

PRY I 100 I 200 I 300 I 400
Sale 1.40 1.75 2.25 2.60

· $ 4.00
· . . . . . . . . . . . . . . . . . . . . . . . . 10.00
· . . . . . . . . . . . . . . . . . . . . . . .. 12.50
· ' . . . . . . . . . . . . 15.00
· . . . . . . . . . . . . . . . . . . . . . . .. 35.00

10 amp T R I A C 5
s,..\.~

160 core
1,000 co re
4,096 co re
8,192 co re

16,384 co re

•

SOLID STATE REGULATED FILTERED

29 VOLT 50 AMP DC REGULATED

Operate on 115 volt 60 cyc le input with output
of 29 volts DC 50 amps filtered and reg ulated.
So lid state co mpone nts with sta nda rd 19 inch
rack panel mounting. Excellent cond it ion. Ship
ping wgt. 175 Ibs . $75.00

Customer pays all shipping
New cat a log # 66 now ready

Se nd 2Sc handling & postag e charge.

1 AMP MIDGET SILICON DIODES
1000 PlY 35¢ each 12 for $3.50
1600 Pl Y 60¢ each 12 for $6.00

FILAMENT XFMR 2.5VCT 20 AMP
UTC, 10KV insulated . NEW $3.00

SCOPE TUBE 1·3XPI for W <!Iterman
scope. New $5.00

TELETYPE TEST SET 1-193C, '0

tools, govt renewed $10.00

JOHN MESHNA JR.
19 AllERTON ST. LYNN, MASS. 01904

GEIGER COUNTER, MLTRY SURPLUS
like new with book, untested
SURPLU S SPECIAL .___________ $10.00

JULY 1968 95



LIBERTY PAYS MORE!!
WILL BUY
FOR CASH
ALL TYPES

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic
Equipment

• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

RECEIVERS :
llCAF GIt- I O-195-410 K C & 1.4-31 Me , U sed, Cheeked : $99.95
BC- l;03--20 - 21. 9 :-Ole }<';H Iteeell'er wit h seus ntvtts ami sflue lch:

Used , :\"01 Chec ked: . . $22.95 Useli, ('heek ed for ou.: $32.95
l 1C_34S necerver-c-zou -zon KC a nd L5 -1 ~ ;\11.' w/Crysl ll.! l'ha slnl<

IlFO . and Vernier T unlnR. AVe. ~t\'C. Prices: Used , less
Ijvnammo r- : $69.5ll-- lIscd . kss Il)'na lllolor , enerat ton checked :

$79.50
Power S upply tor n C- H 8- 115 YAC _.. X cw : $18.95

COMMAND RECEIVERS - TRANSMITTERS:

IntE rnat ional Crysta l Cover I I I

James Resea rch 85
JAN Crystal 92
1eff- Troni es 87

LeI er La bs 59
Lewispaul 92
Li berty 96

M&M 69
Maco 50
Mcshna 95
Midway 87
Miss ion 32
Mosl ey 5
Murch 92

Palomar 59
Parks 94
Poly Paks 58

Rad io Amateur Ca ll book 49, 57
Rad io Amateur Services 9 1

Saleh 93
Scott 68
sree 69
Sound History Record inll ~
Spacll Military 75
Slcl ar 44
Swan 9 II

TAB 67
Tckrad 39
're tr ex 27, 33
Tower Communicat ions 50

United Rad io 49
U.S. Crystals 9 1

V HF Associates 92
Vang uard 20. 26, 46, 57. 65
Vibro plex 87

Walkey 87
World Radio Labs 26

73 Ma gu inc
53, 70, 7 1. 72, 73

A T V Resea rch 69
Adirondack 87
Allt ronics- Howard 9 1
Amateur Electr ic Supply 22 .23
a meeo 39
Anten na Mart 88
Aq ua dyne 47
Arct urus 75

B C Electronics 88
Bi gelow 94
Bob's Ama teur Electronics 94

Cam p Albert Bu tler 61
Columbia 94
Crabtree 2 1
CushCraft 45

Deans, Wm. 4 1
De nson 66
Devices 9 1
Drake Cover IV
Dura Tower 61
DXE R Magaz ine 94

Edi tors & Eng ineers 36
Eps ilon 46
Estes 64
Eva ns 64
E- Z Way 3

Fair Rad io Sales 96
Fn ck 75

Ga laxy Cover II
Gat eway Eleetronics 93
Gatew ay Tower 88
Goodheart, R. E. 91
Gord on, Herb 51
Greenvill e Rad io & Electronic

Equ i pment Distributors 5 1

H&l. Associates (Un ity) 94
Hafstrom (BT I) 68
Harris 94
Hi . Pa r 48
Hunter 49

INDEX TO ADVERTISERS

$ 16. 95
19.95
14.95
19.95
22.95
12.95
9.95
9.95

18 .95
24 .95
12 .95
3.95
9.95

Wo d d', " BES T BUYS "
;n G OV'T. SURPLUS

El e ctr oni c Equipment

RECEIVER - TRANSMITTERS:
HC- 620 ~' !\I 'I'ltAX~CE"-EIt~20- 2 7. 9 ~IC Cry~ta\ Control. a nd

I'E· H7 P ower :'\UPI,IY- 6/1 2 YDC uc-xcw: $19.95
Be - I;S!) F":\ [ TRAX HCF:IVF:I{- 2i -:llUJ ) IC Cl )·, ta l Cont rol. ami

I'E-1l 7 l'(Jwer H"IJ[1b'~6/l2 VDC ne -xew : 19 .95
HI'R-522 IU:CEl\·F;R-TR.\XH:\IITTER -A.\, }<'our Cha nnel CrYs -

ta l ccurrct-c-r ce-t se a c Used: 29.95
AItC -3- 100- 15Ii :\t C 8 Channel Crysta l Control AM-Aircraft

F"III I[1 . El(>Ctrie Ba nd I'ha nll: e, 1t- i7 / ARC - 2 neeetver-c-t rsa-t : 24.95
T - n7/ ,\ no-a 'rra nsmtuer n c-xew : 29.50

Prtees F.O.B . Llrna , 0 .- 25% Deposit on COD·s .

BIG FREE CATALOG ~xelV ed ition j ust err the press !
Hcnd for vcur }<'IU;Fl ('(III)' t, j(!N)". Address f)~' Jl t. , :1.

IIC-4.~3-1 \!O · 55 0 KC. wllh Dyn amotor U~td :
BC - 454- 3.0-6.0 ~IC. wnn D}'I"lII 111otor lw-X~w:
IlC- 45.')-6.0- 11 . 1 ) IC. with Dynamotor .. .. .. • • lte - Xew :
R,Z" /AltC -5---1.5- :l. 0 :\IC. less Dynamotor X CIV :
1t -2 !1 / A IU.~· 5~11l1l - 1 56 :\IC, tess llynamotor lJsed :
T -18/ARC-2.1 -3.U .\IC l'st·d: $9.95 :'lOcw :
T-20 /AltC-4.0-5. :~ :\tC Used: $6.95 xew:
T - 21/AltC-S.3 ·7. 1 :'lIC Used: $6.95 N ew :
T - 2UAllC-S 7. 0- !J . l :\I C Unuaed :
T - 2 :~/AltC-100-156 )IC Npw:
B C- (l ll!l- 3. 0-4.0 :\I C ••.•.....•• . GO\·' t. RC''{l Il< l\t lonoo :
IW -U 6 :\fod ula tor- U se wit h Com ma nd 'rransmn t er s .
~!J) - i /ARC-5 ) fodllis tor- AIU ' - j ami Comm . T ra ns .
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-THE NEW 500 WATT MASTERPIECE

It takes a lot of guts to do
something like this ...but we did it!

Changes aren't accidental at Galaxy ... we make them on purpose.
It takes a lot of guts (and know-how) to improve an al ready great p roduct
and still sell it for the same price ... $420.00 ... but we've done it!

That's why we're putting a new name plate on our masterpiece.
Those classic lines remain the same ... but it's now the improved
GALAXY V Mark 3!

We use two of the specially designed GE 6LB6's - the most efficient
tube of this type. That means a 30% increase in p late dissipation ... less
heat ... more reliability, and longer life!

A new grid/cathode design, coupled with easier-to-drive tubes,
means greater protection against TVI. A new, improved ALC circu it
design insures positive control of flat-topping and spurious signal

• •emrssion.

New " horsepower"! The all-new power capability is greater. We're
rating the new Mark 3 with a conservative 500 Watt PEP in put. Any
questions?

See your nearest D ealer-or w rite us f or Free Brochure.

GALAXY ELECTRONICS
"Pa ce sette r in Amateur I Commercial Equipment Design ll

10 South 34th Street • Dept. 73-h31 • Council Bluffs, Iowa 5150 I

•



So~e&o~~entsfro~

IV4rr4ntY&4rds~~2
by owners of

~
' ) DRAKETR-4

SIDEBAND TRANSCEIVERS

••• or write for details •••

"Aslt the hGm who owns IJ DrlJlte crR-4"

"The TR-4 Is the best tir I han ever
IInawn to be made. Glad to own one."

Dan ranzcrra, WA7FWH
Ta coma, Wash.

"flnaUy lot what I wanted!"
Ronald E. l yons, WB2BQX

Oakhurst, N. J.

"A superb piece of equipment, no
comments necessary.

C. G. Noakes, GJU HR/V02
labrador Ci ty, Newfoundland

"Grell rig-First contact was an ONS
In Belalum."

8111 Busse, WA9TUM
Mt. Prospect, III.

"Best lear I h.ve had the pleaslltl!! of
wotlline with. Receiver Is uception.
all, sharp and stable."

AlbertV. Mitchell, WA9BUP
Jeffersonvil le, Ind.

"Nathl"1 to comment, except that my
TR-4 Is a real Jewel, and I am very
satisfied with it. I would like to re
ceive the C3blogue of Jour prOducts."

Joe Braz Ribeiro, PY4UK
Monte Carmela (MG) Brazil

II" very F.B. piece of equipment. Audio
Yery nice, especlall, on 55B, which Is
nr•."

Thomas F. 'rotten, Jr. WB2GZR
Saratoga Springs, N. Y.

" Running it with a Mosley "Classic"
beam and pro,es a most fine and nice
transceiver. Really prOUd of It."

Orlando Escudero 0. , CE·3-0E
Santiago, Chile

"Looks gOod-sounds lood-Yer)' well
pleased with performance.It

Wayne M. Sorenso n, WAGETl
St. PaUl, Minn.

"HaYe had Drake 2·B for three years.
Knew that TR-4 was same Good Stuff."

Charles E. Bishop, WASm
Columbus, Ohio

"Just what I always wanted."
Dani el N. Ha milton, WA4WXQ

Ashland, va.

"Why not build a lood 6 Meter 5SB &.
AM rranscetver .•• hurry up, I'm
waiting."

Harold A. Zlck, WA9I PZ
Creve Coe ur, III.

"ElceHent equipment."
W. T. Newell, WB6UZU

Pa lm Springs, Calif.

"O.K. 100 x 100. RV-4: O.K./W-4: O.K.I
l-4: O.K. Very Good!"

Fransci sco Fau campmany, TI-2-FAU
san Jose de Costa Rica

"A beautiful piece of equipment, My
second piece of Drake. The first was
a 2·8 and this sold one friend an R-4
receiver and another a TR-4. We are
Drake-minded here In town. Many
thanks."

Charles E. Boschen Jr., WA4WXR
Ash land, Va,

" I'm sure this, like the other Drake
equipment I have, is the finest mone,
can buy. YOU MAY QUOTE ME ON
THAT."

C. E. (Ed) Duncan, WMBRU
Greenville, S. C.

"I'm a real happy man with It. Does a
real lood job of gelting tnru,"

Jerome D. Lash er, W2RHL
Hamburg, N. Y.

"Replaces my TR·3."
D. G. Reekle, VE 6 AFS
Calgary Alberta Canada

"Finest performing gear I have ever
had the pleasure of operating."

Mil ton C. Carter, W2TRF
lakewood, N. J.

"PS Several months have passed •••
I now employ TR-4 as mobile unit and
base station. I have logged more than
1000 contacts, many being rare OX. I
am looking forward to ownine a second
unit to be used stricti, for mobile.
To date TR-4 has been treuete-rree."

Milton C. Carter, W2TRF
lakewood, N. J.

"Well pleased."
Rev. James Mohn, W3CKD

Lititz, Pa.

"I am delighted with Drake aear. This
Is the second of your transceivers for
me. I have used a TR·] In my car for
about 2'h: years-only trouble: reptae
ing a fuse!"

Guy N. Woods, WA4KCN
Memphis, Te nn.

Dept. 358 R. L. DRAKE CDMPANY 540 Richard St., Miamisburg, Ohio 45342
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