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. never say die

Convention Hall

National Convention

The gang up Oregon way are cooking up
quite a convention. Though it has been my
policy to let the League promote League func-
tions, there is an off chance that some eyes
might scan this page that might otherwise
miss the news through a too-hurried scanning
of QST’s pages. The convention will be held
at the Portland Memorial Coliseum on Sep-
tember 1-2-3. There will be exhibits, talks,
prizes, tours, and all other convention-like
events. Drop a note or QSL to Convention,
Box 1335, Portland 1, Oregon for a nice
brochure. Pe:haps by next year I'll have 73
well enough in hand to be able to get to
some conventions. I sure wish I could make
it to Portland and the nearby Seattle World's
Fair for this National ARRL gathering.

. ..de W2NSD/|

If you are normal and read the magazine
from the back, you have probably already
noticed that I have cut down the number of
pages in this issue even though there are
plenty of ads. There is a method in my mad-
ness. It isn’t just that I think you have been
living too high with us publishing 27 feature
articles last month to seven and eight in the
other two ham magazines, it is only that I
have to save a little money this month so we
can move our editorial offices to a new loca-
tion. Let me explain.

In the interests of economy we have been

publishing 73 from a small, dingy apartment
in Brooklyn. This has been incredibly frustrat-
ing for we have been cramped and have not
been able to set up anything passable in the
way of a ham station. Thus, for well over a
year we have been trying to figure out where
we would most like to have the magazine
located. We looked over Westchester County
pretty carefully and found that in most places
ground was sold by the foot, not the acre. This
makes an antenna farm awfully expensive.
Next we investigated upper New York State,
then Connecticut. Still too costly. We finally
decided to look for our new home in lower
New Hampshire. This seemed to offer us the
most. It would only be an hour or so out of
Boston so we could get all the big city services
we need for running a publishing business. It
would be much cooler than New York and
more comfortable for working. Land is so
much lower there that we could afford some-
thing a lot nicer than we could manage further
south. New Hampshire has extremely low
taxes, the third lowest of all the states! Thus,
should we ever make any money, we would
not have to immediately turn it over in taxes.

On May 30th Virginia and I settled into the
Porsche and headed for New Hampshire to
find our new headquarters. After trying two
different real estate salesmen we came across
a natural: John Peterson in Peterborough. John
had a Porsche Speedster just like mine. It
didn’t take long until we were on our way to
our new offices.

We had discovered that it is difficult to buy
a large house and grounds if you don’t have
any money. This developed into quite a stum-
bling block. It didn’t even slow John down, he
immediately thought of a place that was avail-
able for rent. We drove over, looked at it, and
knew immediately that this was for us. Wait’ll
vou see it! There are so many rooms that even
I will be hard put to fill them up. We counted
at least 20 rooms and five or six bathrooms.
There is a huge garage that will hold all of the
cars that happen to be visiting. There is even
a nice modern clean barn. We walked from
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o NEW STARFLITE "

90 WATT PHONE
and CW TRANSMITTER KIT

e 90 Watts Phone or CW on 80 Thru 10 Meters e Built-in 3-
Section Low-Pass Filter e Clear, Chirpless Grid Block Keying

Dollar for dollar you can't beat this new Lafayette Starflite
transmitter. Easy to build and operate, it glistens with quality
and performance all-over. Features in addition to those listed
above: 5 crystal positions and provisions for external VFO,
illuminated edgewise panel meter and pin-net work output for
proper antenna match, Buy one now — we know you'll be satis-

fied with it.
KT-390 . Net 82.75

COMPARE QUALITY!
COMPARE PRICE!
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METER

Sensitivity is 1.0 microvolt for 10 db, Signal to Noise ratio.
Selectivity is = 0.8 KCS at —6db with Q-MULTIPLIER. TUBES:
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BFO, 2-6BA6 IF Amp., 6AV6 Det-AF Amp. ANL, 6AQS5-Audio out-
put, 5Y3 Rectifier.
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IN “S" METER WITH ADJUSTMENT CONTROL @ FULL COVERAGE
80-10 METERS @ COVERS 455KC TO 31 MC e VARIABLE BFO
AND RF GAIN CONTROLS o SWITCHABLE AVC AND AUTOMATIC
NOISE LIMITER

The Communications Receiver that meets every amateur need—
available in easy-to-assemble kit form. Signal.to noise ratio is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —60
db at 10 kc, image reflection is —40 db at 3 MC. Tubes: 3—
6BD6, 2—6BE6, 2—6AV6, 1—6ARS5, 1—-5Y3.
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Push-To-Talk Ceramic Microphone
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MODEL 60-46

6M at...

60 Ft. —
NO GUYS!

Here'sareal cloud buster! 60 ft.
of tower, E-Z Way quality, that
will put you way out in front on
6 meters.

2 Men - 2 Hours

INSTALLATION TIME

E-Z installation? You bet! This

one goes up like a rocket.

and it is only a two man job. All
the space needed is one sq. ft.
Crank up to 60 ft. and down to
21 ft.

only

$199.50
Model BA-60-46P

Model

BA«60-46G...$259.50
GP-60-46P... 264.00

GP-60-46G... 324.00

[f triband or 20 M operation
18 desired, this model may
easily be converted to a

Medalist ““40°"!

j Frmght prepaid anywhere 48 U, S, A,

For free information write
Department ““B”’

E-Z WAY TOWERS, Inc

P.O. BOX 5767

TAMPA 5, FLORIDA

room to room mentally planning where the
ham shack would be, the test lab, the work-
shop, the subscription department, the art de-
partment, my office, the library, and so on.
We thought John was kidding when he said
there was a bowling alley in the attic .
there it was! The rent? Almost exactly what
we have been paying in Brooklyn!

When we get all set up in Peterborough the
welcome carpet will be out for all passing
hams. Just look for the tri-bander on route
101 as you come into town from the east.

U. S. Gum Mint

Most publishers probably have been reading
the news stories about the proposed raise in
postage rates with the same horror that I have.
They are apparently about to increase first
class mail, airmail and second class rates. This
will, as you have no doubt read, have a pro-
found effect on your magazines. We can prob-
ably survive, but it will mean an increase in
the subscription rate.

There are two basic problems at the root of
this increase. Not only do we have a constant
devaluing of the dollar, but our post office is
getting more and more out of date and has
been trying to meet the growing flood of mail
with a growing mountain of employees. If
we were using hand set type and hand presses
our costs would be a lot higher. We do not
meet growing demand for magazines by hiring
more men to hand set type; we use machines.
The sooner the post office recognizes the fact
that they are going to have to automate and
seriously sets about doing it, the sooner they
will be able to give us the service that we
should be able to get in this day of jet planes
and television.

“Now Mr. Green, as the new Postmaster
General, what do you propose to do about the
department?”

“I'm glad you asked that question. As the
new Postmaster General I propose to make
sweeping changes.”

“That’s fine, Mr. Green, but can you give
us an idea of what some of these changes
might be? Can you be a little more specific?”

“Yes. Were going to meet the challenge of

the modern world with modern methods.
We're going to automate.”
“But Mr. Green, Postmaster Summerfield

tried that and wasn’t it found to be impos-

sible® Didn’t the automated post office in

Prov idence fail rather miserably?”
“Hmmm, vyes, a few snags did crop up

(Turn to page &9)
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Amateurs throughout the world de-
pend on International crystals for
precision frequency control.
Manufactured by the same highly
skilled craftsmen who produce Inter-
national commercial crystals for the
broadcast industry, two-way radio
communication, and our space and
missile program.

International Amateur Crystals
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WLa " SWITCHES

When you design or build . . . com-
bine International crystals and ecrystal
switches. Switches available from
3-position to 24-position. For antennas
and laboratory work use International
coaxial switches.

Priced from $2.75 to $19.50

1. S-121 Triple Socket Crystal Switch. Cat.
No. 150-126.

2. AC-44 Single Pole, 24-Position Crystal Switch.
Cat. No. 150-131.
3. 12-Position Crystal Switch. Cat. No. 150-163.
4. 3-Position Coaxial Switch. Cat. No. 100-112. _ .
‘ : ‘m;‘ T17777
Write today for International’s Free catalog R AN i
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The 420 mc Band

THE 420 me band is located near the low

frequency end of the UHF portion of the
radio spectrum, and is equal in size to all of
the radio spectrum lying between the lowest
radio frequency used and the high end of the
ten meter band. Think about that for a mo-
ment . . . all of the amateurs operating on all
the amateur bands from 160 through 10 meters
could operate on the 420 me band, and with
much less QRM. Of course the range of a
typical station is limited . . . from across town
out to a hundred miles, depending on terrain,
but it can be used to good advantage for local
work and for experimenting. At this fre-
quency the size of a dipole is so small, ap-

Sub-assembly for a 432 mec. collinear/broadside
all-metal (aluminum) array. Elements are one
quarter inch diameter aluminum tubing, Booms
and horizontal support are one half inch square
aluminum tubing. Spacing between driven ele-
ments and reflector elements is one quarter
wavelength, permitting use of driven and re-
flector elements having identical length.

Paul M. Wilson A/W4HHK
226 Peterson Lake Road
Collierville, Tennessee

proximately 123 inches, that an array pro-
ducing worthwhile gain may be constructed
in the attic workshop and even used there for
short haul experimenting and contacts.
Propagation is primarily tropospherie. At
this frequency ionospheric propagation does
not occur and reflections from meteor trails
or the aurora borealis are almost nil. The
fifty watt input power limit does not help mat-
ters, but it is hoped that some day this can
be raised. The various types of emission per-
mitted on this band allow the operator a wide
range of choice. They are A¢, Al, A2, A3, A4,
A5, and FM. Yes, amateur television, A5 emis-
sion, is permitted on the 420 band. Usually the
audio portion of the transmission is made on
another VHF band such as the six meter band.
In listening to other amateurs discuss this
band you will often hear them refer to opera-
tion on 432. The band actually extends from 420
to 450 me, but because it is convenient to triple
from the low end of the 144 me band, thus
producing a frequency of 432 me, it is com-
mon practice for those using crystal controlled
equipment to operate in the range 432-435 me,
hence the reference to “432” instead of “420.”
Some operators get their start on this band
by using modified surplus equipment of the
modulated oscillator variety, or by building it
themselves. The band is wide enough to ac-
commodate these unstable signals without much
danger of off frequency operation. Receivers
used for such signals are wide band type and
no very sensitive as UHF receivers go . . . but
the simple equipment does allow one an easy
means of diving into the fun of operating on
420. As experience is acquired the operator
soon learns that better results are to be ob-
tained by using stable erystal controlled trans-
mitters and low noise, crystal controlled con-
verters. In some ways, the use of this type
of equipment is easier to handle than the sim-
ple oscillator type. For example, output fre-
quency of the transmitter is a definite multiple
of the crystal frequency. With the modulated
oscillator the frequency obtained is anybody’s
guess and not easy to measure. Finding a
wandering signal in a band that is thirty mega-
cycles wide is a difficult job. Earlier the mat-
ter of stable operation between 432 and 435
me was pointed out. In actual practice the
majority of the activity may take place be-
tween 432 and 433 mec. A check with local
amateurs operating on this band would give
you the information regarding this and the

73 MAGAZINE



matter of antenna polarization. It is important
that your antenna polarization be the same as
that of the other stations, for cross polarization
means high signal loss.

Speaking of losses, one should bear in mind
the matter of feedline loss. At this frequency
it can be terrifie, resulting in very little of the
precious rf developed in the transmitter ever
reaching the antenna. As an example, RG-58
coax has a loss of about 10 db per hundred feet
at 420 me. Expressed another way, this means
that for ten watts fed into one hundred feet
of RG-58 only one watt will reach the other
end. RG-8 cable is somewhat better, having a
loss of about 5 db per hundred feet. Amphenol
214-022 300 ohm line has a rated loss of about
2 db per hundred feet. It is easy to see that
choice of feedline and keeping line length to
a minimum are very important. One way to
offset feedline loss is by use of a directional
array. A sixteen element collinear/broadside
array . .. a mere two feet wide by three feet
high and less than a foot deep gives about 13
db gain over a dipole. A single long yagi with
thirteen elements has a theoretical gain of
about 16 db, but a word of caution is in order
here. At this frequency the dimensions of a
yagi are extremely critical. Elements that are
not precisely the correct length and diameter
will not produce the theoretical gain. There
are some experienced operators who are not
sold on the use of the yagi at 420 me. The
collinear/broadside type of array is a broad
band type of antenna ... dimensions not critic-
al a bit . .. and ecan be built and erected with-
out tedious tuning and adjusting, and be ex-
pected to deliver the advertised gain. Many will
disagree on which type is superior . . . but you
can find out for yourself . . . it is so easy to
construet an antenna for 420 me. It is worth
mentioning that both types, a yagi and a col-
linear, were used on the 600 mile contact be-
tween W5H5RCI, Marks, Mississippi, and
WBTYY, Columbus, Ohio. Other types of an-
tennas are also employed on 432. The corner
reflector is practical at this frequency. The
reflector screens forming a ninety or sixty de-
gree angle may be solid or of fine wire mesh,
and have a width of one or two wavelengths
and length of two to four wavelengths. The
gain of a ninety degree corner reflector is on
the order of 10 db and for the sixty degree
corner about 12 db. Flat screen reflectors may
be used to back up a curtain of driven ele-
ments. Some operators use such a reflector with
elements on one side for 420 and elements on
the other for 220 me. Indeed, the 420 me¢ band
is a fine place for experimenting with anten-
nas. To give you a better idea of the materials
needed and dimensions for a 432 me antenna,
the measurements for a typical sixteen ele-
ment collinear/broadside array will be related.
The design frequency is 435 mec, the center of
the band. The driven element will be 12%
inches long, the reflector element 133¢ inches,
and quarter wave spacing between the two

JULY 1762

amounts to 6% inches. The feed point imped-
ance of a typical 16 element collinear/broad-
side array is approximately 300 ohms. If
necessary, a quarter wave matching trans-
former could be used between the feedline and
the array. Element diameter may be one eighth
inch or larger. On quarter inch tubing is fre-
quently used. In the construction of yagis the
element diameter and length are both ecritical
. . . the diameter being about one eighth inch.
To sum up the antenna department . . . the
antenna should be as large as possible and
as high as possible, consistent with reasonable
feedline length. A good quality, low loss line
should be used.

Crystal controlled transmitters are not so
difficult to construct as it might seem at first
glance. For the operator already in business
on the two meter band, a tripler-amplifier may
be used to develop usable power on 432 mec.
The station operating on the 220 mc band can
multiply to 432 by retuning the 220 rig to
drive a suitable doubler stage at 216 mec. All
things being equal, a doubler stage can be
expected to have greater efficiency than a
tripler. Remember, the power limitation is
power input . . . not output. Every effort must
be made to achieve maximum efficiency in the
transmitter and antenna system. Needless to
say, a straight through amplifier would have
the greatest efficiency. Stability problems
might arise with this type of operation, how-
ever, so an efficient doubler stage should be
considered. Tubes for this band that are with-
in the reach of the average amateur are few
in number. Many have started with nothing
more than an 832A tripler that produced about
two watts output. Such a final will produce
contacts over many miles if a good antenna
system is used. Other twin tetrodes that may
be used as push-pull triplers and straight
through amplifiers are the 6360, 6524, AX-9903,
and 5894. Two very popular tubes for running
the maximum input power are the 4X150
tetrode and 2C39 triode. Some use the 4X250
tetrode which has a greater dissipation rating.
These tubes are built for use in a coaxial type
cavity. Strip-line construction may be used,
however. They may be operated as doublers,
triplers, or straight through amplifiers.

The tube line up in a typical 50 watt crystal
controlled transmitter might be as follows: a
5763 crystal oscillator using an 8 me crystal,
5763 tripler to 24 me, 5763 doubler to 48 me,
6360 tripler to 144 mec, 832A amplifier at 144
me, and 2C39 or 4X150 tripler to 432 me. The
order of frequeney multiplication mentioned is
quite common with many amateurs operating
on the 144 me band who use their existing two
meter transmitters to drive a tripler for out-
put on 432 mec. The other system frequently
used is that making use of a 220 mec transmit-
ter. The proper crystal frequency, approxi-
mately 8 me, is used in place of that used for
output in the 220 me band, and the multiplier
stages are retuned slightly for output at 216

7



Bottom-side view of 432 mc. converter at
A/W4HHK. The compartments for the 50 mc.
cascode i.f., second mixer, and cathode fol-
lower output stage are seen along the panel
side of the chassis. Blower for the 416B r.f.

stage is in the upper right hand corner and
bias battery along the rear (top-center) of the
chassis.

me. A doubler is driven by this, providing bet-
ter efficiency than can be obtained with a trip-
ler stage. Stations employing a doubler stage
in the output should be alert to the possibility
of TVI to nearby TV receivers if channel thir-
teen is used in their area. The most common
types of emission used are Al and A3, with
some F'M. If long haul dx is one of the aims
of the 432 me operator a means of keying the
transmitter for CW work is a must. A conven-
ient way of doing this with a tetrode final is to
use a keying relay to break the sereen voltage.

Most surplus equipment obtained for use on
the 420 mec band employs receivers that are
without rf amplification ahead of the first
mixer and with broad tuning if strips. These
work well with modulated oscillator type trans-
mitters, but are useful only for work over rela-
tively short distances. The receiver noise fig-
ure is quite high, making them useless for weak
signal work. To obtain maximum performance
on the 420 me band, a crystal controlled con-
verter working into a stable high frequency
receiver should be used. Only a few tubes will
work satisfactorily as rf amplifiers at this
frequency. The 416B, an expensive little bottle,
or the 6299, equally rare, are probably the best

8

generally available. The 6AJ4 is sometimes
used. A good parametric amplifier is far superi-
or to the best tube amplifier, producing a noise
figure on the order of one db. Some UHF work-
ers have found that a converter employing a
IN21F diode mixer stage followed by a low
noise if strip will give a noise figure only
slightly inferior to that obtained when a 416B
rf stage is added ahead of this same converter.
Parametric amplifiers are tricky devices to
handle, and a bit more involved than a
grounded grid 416B rf stage, but it is the
opinion of some that the converter should use
a IN21F mixer/low noise if combination and
if rf amplification (and lower noise figure) is
degsired a parametric amplifier should sbe
added. In short, there is little to be gained by
adding anything other than a parametric am-
plifier for rf amplification.

In the matter of first if frequency several
factors should be considered. The rule of
thumb method is that the if should be five to
ten percent of the signal frequency. The if
should not be so high, however, that it will be
difficult to obtain a low noise figure, but should
be sufficient to reduce image response to a
negligible amount. Where a diode mixer front
end is employed the noise figure and gain of
the first if are very important. If the com-
munications receiver to be used with the con-
verter is a double conversion type and has
good stability at the high end of its range the
converter output might be 26-30 me. If this
range is not suitable on the HF receiver a
lower one could be used and double conversion
achieved in the converter. In such a converter
the first if could be 50-54 me and a second con-
version to 7-11 me. For the operator already
equipped with 50 me receiving gear it would
be very convenient to make the first if 50-54
me. This would allow him to feed the output
of the 432 mec converter into the six meter
receiver and thus get going with a minimum
of new equipment. Mention has been made of
the importance of a low noise first if. Assum-
ing the frequency is 50-54 me, the typical con-
verter might employ a cascode amplifier using
two 417A type tubes or a 417TA/6AJ4 combina-
tion. If the budget won’t allow the use of a
417A then two 6AJ4 or 6AM4 type tubes could
be used. For best noise figure a pentode should
not be used in the first stage of the if ampli-
fier. A vacuum tube such as a 6J6 or 6AMA4
might be used for the mixer, but at this fre-
quency the diode mixer works as well, or bet-
ter, and the construction of a mixer cavity for
a diode is much simpler than one for a tube.
There is one drawback to the use of a diode
mixer . . . it is more easily damaged by ex-
cessive rf than a tube. Precautions should be
taken to insure that the rf present at the con-
verter input 1s nil or quite low when trans-
mitting. A good coaxial relay will help fill this
requirement. Something else to consider is rf
present when a high power transmitter on
another band is used, especially the two meter
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ARM CHAIR COPY?

NEED SOUNDPROOFING?

WHY NOT?

SOLVE THIS PROBLEM.

“=s - TELCO mobEL 201

THINK | GOT A 7ELCO 201 CONVERTER 6 METER CONVERTER.

OR SOMETHIN" 7
WHY NOT...

TRY ONE NOW? ReELAX AND LISTEN.

LOW NOISE — HIGH OVERLOAD RESISTANCE.
DESIGNED FOR PERFORMANCE.

PRICED AT $37-40 DIRECT MAIL ONLY.

SEND CHECK OR MONEY ORDER

Ready for sideband yet?

SIX METER SINGLE SIDEBAND CONVERTER
TELCO SB-50

This converts a 14mc SSB rig up to 50mc output. You can run up to
30 watts PEP to the 6146 final. Parallel capacitive tuned output will
match any antenna impedance from 40 to 75 ohms. You can use this with

any existing SSB exciter, which delivers from 10 to 100 watts. It is rugged
and compact, designed for reliable service.

AVAILABLE NOW $85.00

Send check fto:

TAPETONE ELECTRONICS LAB, INC.

99 ELM STREET WEST NEWTON 65, MASSACHUSETTS
ADDITIONAL INFORMATION ON REQUEST

JULY 1962



band. The third harmonic rf present when the
the two meter transmitter is operated could
damage the diode mixer or rf amplifier tube
in the 432 me converter. One solution to this
problem would be the use of a control system
so that the 432 antenna relay operates when
either the 144 or 432 mec transmitter is oper-
ated. Diode mixers require relatively little in-
jection for good mixing. For a converter with
a 50 me first if the oscillator/injection string
might be as follows: a third overtone crystal
at 42.444 me, 12ATT7 oscillator/tripler, and
6AKS5 tripler with output on 382 me. The out-
put of the last multiplier stage could be
link coupled to the diode mixer cavity. The
plate voltage for the 12AT7 oscillator/multi-
plier would be supplied by a voltage regulator
tube. If this oscillator/multiplier unit did not
supply enough injection, as in the case of a
tube mixer, a grounded grid amplifier using a
6AJ4 or 6AM4 could be added between the
6AKS tripler and the mixer unit. With a diode
mixer this would be unnecessary. An injection
amplifier would help reduce spurious responses,
however. It is common practice to measure the
diode current in order to arrive at the proper
amount of injection. Mixer current should be
on the order of .2 to 1.0 milliamperes.

The range of a 420 station may be up to sev-
eral hundred miles, depending on the terrain,
local weather conditions, and the equipment
used. The most outstanding work thus far has
been the one way reception of KH6UK, Hawaii,
by W6NLZ, Los Angeles, Path attenuation is
great when there is heavy rainfall. Local rain-
fall may increase antenna and feedline losses,
too. If activity is low in your area it may be
necessary to use prearranged schedules. Many
gstations operating on 432 use the two meter
band for liaison, especially when seeking to
work a new state or set a new dx record that
might be possible during a good tropospheric

Top view of 432 mc. converter at A/W4HHK.
Left to right along rear of chassis: power sup-
ply. oscillator/multipler unit, injection amplifier
unit, mixer unit, and r.f. amplifier unit. Tubes
along front panel are 50 mc. cascode i.f,
second mixer stage, and cathode follower out-
put stage. Note sub-assembly construction tech-
nique,

10

opening. Watch for two meter stations calling
“CQ any station with 420 gear.” In QST the
states worked column for 432 will give you a
pretty good picture of coverage and dx worked
in the various areas. In glancing over the 420
scoreboard in the current issue of QST we find
the results in each call area as follows: First
call area, eleven states worked in four call
areas, maximum distance 410 miles. Second call
area, twelve states worked in five call areas,
maximum distance 360 miles. Third call area,
seven states worked in three call areas, maxi-
mum distance 296 miles. Fourth call area, six
states worked in four ecall areas, maximum dis-
tance 550 miles. Fifth call area, ten states
worked in three call areas, maximum distance
600 miles. Sixth call area, one state worked,
maximum distance 180 miles. Seventh call area,
two states worked, maximum distance 180
miles. Eighth call area, seven states worked
in four call areas, maximum distance 580 miles.
Ninth call area, nine states worked in four call
areas, maximum distance 608 miles. No listing
for the tenth call area.

If the present power limit of fifty watts in-
put were raised to one kilowatt it is barely
possible that successful moonbounce work
might be done on this band. In any event, if
equipment equal to the best In use on two
meters is employed, and antennas of equal
physical size are used, outstanding dx may be
worked on 420 me under favorable tropospheric
conditions. In fact, under certain conditions,
the signal of a fifty watt 420 station may ex-
ceed that of a higher powered one on 144.
Generally speaking, however, bending condi-
tions on 144 mec have to be good enough for a
solid voice contact before the same station can
be worked on 432 using CW. Knowing your
own frequency to within a few ke and the cali-
bration of your converter/receiver combination
are two important factors. Often stations will
be scheduled who do not have the means of
measuring frequency reliably on 420. Simple
multiplication of the fundamental oscillator
frequency (as marked on the crystal) is not
enough. By the time an 8 me frequency is mul-
tiplied fifty-four times to arrive at 432 an error
of 1 ke at the oscillator frequency will result
in an error of 54 ke at 432.

A round about way of checking the calibra-
tion of your transmitter or converter is to do
the measuring at 144 me. This, of course, as-
sumes accurate calibration of the two meter
gear. The two meter converter may be cali-
brated accurately by the use of a 1 me crystal
controlled oscillator/harmonic generator. The
procedure is as follows: The one me oscillator
is zero-beat with WWYV at 10 or 15 me. It is
loosely coupled to the HF receiver used with
the converter, and as much coupling to the in-
put of the two meter converter as is necessary
to produce a detectable signal. The 144th har-
monic of the 1 me oscillator is tuned in on
the converter/receiver. The crystal oscillator
in the converter is then adjusted until the if
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signal delivered to the HF receiver at, for
example, 7.0 me, is zero-beat with the 1 me
harmonic falling on 7.0 me. After this, the sub-
frequency of the 432 me signal (144 mec) may
be tuned in at two meters and the true fre-
quency at 432 determined by multiplying by
three. In order to hear the 144th harmonic of
a 1 mec oscillator on a two meter receiver it
may be necessary to accentuate the harmonics
by inserting a diode and/or tuned circuit in
the output of the oscillator unit.

The crystal oscillator in a 144 or 432 mec
converter will drift a few ke when first turned
on. In addition, as the oscillator tube ages . ..
over a period of many weeks . . . the calibra-
tion may change a few ke. The converter cali-
bration should be checked at regular intervals
for reliable dial readings. As with any VHF
receiver, a noise generator is very useful in
adjusting for best weak signal performance.
In the absence of one of these, a low-powered
crystal controlled oscillator/multiplier unit
may be used to good advantage. A steady test
signal for those time consuming adjustments
and cut-and-try work is invaluable. Such a
signal generator might be set up across the
back yard so that the signal is received on the
station antenna. If it is low powered and well
shielded it could be loosely coupled into the
feedline to the receiver. If the device is con-
veniently mounted so that it may be easily
connected into the system at regular intervals,
a fairly reliable check on receiver performance
can be made. It is even better if the antenna
system is included in the check. A faulty con-
nection, relay failure, or tube failure would
show up that might otherwise go unnoticed on
a band where signals are few and man made
interference is not easily detected, The absence
of regular signals for checking equipment per-
formance could mean the loss of a new dx
record.

These comments have emphasized the use of
crystal controlled transmitters and receivers.
If outstanding results are to be enjoyed, only
the best possible equipment should be used.
This does not prevent the newcomer from get-
ting started with the more simpler gear. After
the thrills of the first gso across town are
experienced, the desire to work more stations
at greater distances will develop, and thinking
will progress to 4X150 amplifiers and the like.
For more information on the subject you are
referred to: The Radio Amateurs Handbook,
published by the ARRL, Inc.; The VHF Hand-
book by Orr and Johnson, published by Radio
Publications, Inc.; The Radio Handbook pub-
lished by Editors and Engineers, Ltd.; VHF
For The Radio Amateur by Frank C. Jones,
W6AJF, published by Cowan Publishing Co.;
and the VHF Amateur Magazine published by
K2ZSQ. A rather complete bibliography on
VHF material appearing in QST in recent
years may be found on pages 182 and 184 of
the October, 1959, issue of QST. See you on
432! ev« A/W4HHK
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HARMONIC/TVI
PROBLEMS ??

GAVIN HAS THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FILTERS
WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 METERS—TUNEABLE LOW-PASS

MAVERICK

The only low-pass filter designed expressly for
6 meters. With 9 individually shielded sections
"and 5 stages tunable forming a composite filter
of unequaled performance. Providing the sharp-
est cutoff with the lowest insertion losses. Less
than 1 DB loss. Handles 400 watts PI. 35 DB

rejection. Size 5” by 2” by 3"

AMATEUR NET 516.95

MAVERICK Il WITH POWER MONITOR

Sarhe as above but with 6 meter power indicator
calibrated in watts output. Supplied with 6 foot

cable which plugs into
Indicator Size 4” by 4” by 484",
Slant Face, Reads 0-50. 0-400 watts.

rcccpﬁcal on filter

AMATEUR NET $34.95

2 METERS — BAND-PASS

MODEL BP-144

A narrow band-pass filter with 6 nf;c pass band
and 146 mc center frequency. Less than 1 DB
insertion loss. At least 35 DB attenuation of

harmonics out of pass band. Handles up to 185

watts PlL.
Size 4':ﬂb? 2Y4"” by 214".

MODEL F810

AMATEUR NET $11.85

80 THRU 10 METERS—SECOND HARMONIC
FILTER .

Five separate filters housed in one package and

selected by a front panel switch. Each

Iter is
tuned for maximum attenuation of the second

harmonic for that particular band. Second Har-

monic Attenuation—35 DB. Handles up to 1 kw.
AMATEUR NET $24.75

Size 5” by 6” by 4”.

MODEL LPF 80-40-20-15 or 10

The above filters are available in single band
packaging for each band. Specifications are the

AMATEUR NET $7.65

same as F810.
Size 5” by 2” by 3”

~ Write for complete brochures.

See your local dealer or order direct from . . .

Gavin Inihuments, Inc.

Depot Square & Division St.
Somerville, New Jersey



6M Nuvistor

Plug-in Converter

Capt. John J. Sury K8NIC/5

Photos by Ben Head KSHWPF
City Photo Service, Abilene, Texas

Here is a gem I believe all you 6 meter boys
have been looking for. A small compact 3 nu-
vistor 6 meter converter (2) 6CW4 and (1)
7687 which measures 2%’ high over all, 2
inches wide, and 3% inches long, not including
the coax connector. The largest item on top of
the chassis is the overtone crystal. The author
had in mind of developing a low voltage low
current 6 meter converter which would fit into
the crystal calibrator slot of his Drake 2A
receiver. A separate converter, power supply,
and a bunch of wires around makes things a
mess, and causes entanglements. This con-
verter has only one, the antenna connection.
So if you are a owner of a Drake 2A or 2B,
this is especially the project for you. The
voltage is low, rf 55 volts, oscillator 40 volts
and the mixer 90 volts, using not over 25 ma.
total current, not including the heaters. Don’t
underestimate this little gem; it’s hot and will
stay with the best of them. This is strictly a
straight forward design—no gimmicks to com-
plicate the situation to get more gain or fancy
it up. The nuvistor replaces the tube; the most
expensive items are the overtone crystal and
the 7587 tetrode nuvistor, but the results are
very gratifying.

Let’s get the building started. Follow the
layout Fig. 2 and no problems will be encoun-
tered. Keep the wiring neat and the leads
short as possible. Use insulating lugs for B
plus and filament. A grid dipper should be
handy to pre-tune the coils. The capacitance
or the turns on the coils may vary from mine
by a turn or two or a mmfd or two. Only one
small shield is incorporated between the rf and

S e s e LSNP IR B
the intermediate coil. A piece of copper shim
stock will do.

Take a sheet of brass 2X3-14" about 1/32"
thick and make the layout. Brass is preferred
because you will solder the nuvistor sockets
to the chassis. Drill all holes and shape the
nuvistor socket holes to fit the nuvistor sock-
ets. Install the sockets and solder them in
around the edges. Install the crystal socket.
Next take three slug tuned coil forms 3/16"
in diameter (obtained at your local surplus
or electronic store) and #28 HNC nylclad
copper wire and wind the coils. L. is tapped
for the antenna three turns from the ground.
Solder on C: and tune for 50.5 me or desired
receiving frequency. Wind L: on a form and
then wind L: over L.. Tune the same frequency
as L. with C: installed. You may increase G,
and C: by decreasing the turns of L., L., and
Ls. Wind L., install Cs and tune to 43 me. Ls
comes later. Take a 3" coil form and wind
40 turns of #28 wire on it for the primary
for Ls and on the ground end wind L: over Lo
with the same size wire. Shunt Ls with Cy and
Cu in series and tune to 7 me.

Install coils as indicated on the layout.
Solder shield in place between L; and L.L. as
indicated by the dotted lines on the layout
(solder to brass in spots). Complete the wir-
ing of the converter with care. Take a piece
of approximately #24 solid hook-up wire and
make 135 turns over L. loosely. Take the other
end and solder to pin four of the 7587 nu-
vistor socket. This is all the oscillator eoupling
that is needed to the mixer. For neutralization
of the rf a choke made with 28 turns of #28
or 30 nylelad wire over a 3% watt 1 meg re-
sistor is a good starter. You may have to de-
crease or increase the turns to neutralize
the rf.

Take a piece of 10-3" X 13" do-it-yourself
aluminum, obtained in any hardware store,
and form the bottom part of the chassis.

For Drake 2A or 2B Owners

Form the bottom chassis and fit inte the
crystal calibrator slot of the receiver. Cut a
piece of fiber 1-15/16" long, %" wide and
2/32" thick. Obtain a four pin battery plug
from your local electronics dealer that will fit
the crystal calibrator socket. Install it to the
fiber board and install to the bottom of the
chassis. Refer to proper wiring of the plug
from the Drake receiver handbook for the
crystal calibrator. Then install the top chassis
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Hints on VHF Construction

LARGE number of VHF circuits built

do not always function properly the first
time. Usually the stage or stages have a tend-
ency to oscillate either at the operating fre-
quency, or some other frequency, mostly in
the UHF region. This can be traced to im-
proper bypassing, faulty layout, inadequate
shielding, improper neutralization, the wrong
type of parasitic suppressors, and numerous
other causes. It can be any one or a combina-
tion of the common causes. Another problem
is lack of drive or shortage of drive. This can
be caused by not enough power input to the
multiplier stages or improper coupling.

Bypass Condensers

At VHF frequencies, there are a large num-
ber of bypass condensers that do not bypass.
The self-inductance of the condenser becomes
large enough to act as an rf choke. The highest
frequency that a condenser can bypass is the
frequency at which the condenser is resonant.
To test the resonant frequency of a condenser
short the leads together by soldering to a cop-
per sheet, the tip of a beer can, or any other
similar sheet of metal. The leads should be
the length that is going to be used in the
circuit. A grid-dip meter can be used to de-
termine the frequency. If the frequency is near
the operating frequency, discard the condenser
for that purpose and frequency. At two meters
the majority of the commonly found .001 con-
densers are inadequate. A superior unit can
be made by connecting two 300-500 mmfd
condensers in parallel using the shortest pos-
sible leads. This gives a bypass condenser with
the same capacitance but with half the in-
ductance. (Since the inductances of the two
condensers are in parallel they are halved.)
As the frequency increases, the capacity re-
quired to bypass effectively decreases. At two
meters a 700 or 800 mmfd capacitor is ade-
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‘transmitter should be laid out in a straigh

Larry Levy WA2INM
| 114 East |8th Street
Brooklyn 30, New York

quate. About 400 or 500 mmfd will do on
220 me. For use on 200 mc, a very eftective
condenser can be made from two sub-minia-
ture 200 mmfd ceramic discs. On six meters
most of the common .001 ceramic discs work
very well. On the higher bands one extremely
effective bypass condenser is the button
variety. A well constructed silver mica button
should be effective well upward of 420 mec.
It is recommended that these be used in ultra
high gain circuits. In most other cases the
paralleled ceramic discs will work. For bring-
ing leads out of a chassis, a feed-through con-
denser should be used. This becomes doubly
important in a transmitter with a large number
of multiplier stages, as signals from these
stages can cause considerable TVI,

Layout

The unit should be planned so that all the
leads are as short as possible. If possible, a
receiver or chain of frequency multipliers in a
t line.
A shield should be placed across the socket
to isolate the input from the output. This
becomes exceedingly important in a straight-
through amplifier. All grounds should be made
to the chassis with the shortest possible leads.
If the socket has a center pin, try to avoid re-
turning all grounds to that point and connect-
ing them to the chassis with a short length of
wire, as voltages common to the input and
output can develop across that wire and cause
instability. It is permissible to use the shield
across the socket as a ground in some in-
stances. If the shield is of a material that tins
easily, it should be tinned across the entire
shield and soldered between the two screws
that hold the socket to the chassis, as well as
through the center pin. All unused pins should
be grounded. In most cases the shield will
provide less inductance to ground than the
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For DX or contests. .. for scatter, aurora or satellite tracking...
for “"rock-crusher” reports or just plain “chewing the rag” ...

HERE'S THE VHF COMBINATION
THAT BEATS 'EM ALL!

Put yourself behind this power-packed Clegg VHF
ham station...we guarantee you'll “out-talk”,
“out-receive” any other commercially-built ama-
teur VHF transmitter and receiver now available!

Take, for instance, Clegg's ZEUS VHF Trans-
mitter. It gives you full coverage of the amateur
6 & 2 meter bands and associated Mars fre-
quencies, with maximum TVI suppression. Auto-
matic modulation control with up to 18 db of
speech clipping provides magnificent audio with
“talk power” greater than many kilowatt rigs.
This beautiful unit with its ultra-stable VFO is
the ultimate in VHF equipment for amateur and
Mars operation.

Clegg’s all new INTERCEPTOR VHF Receiver,
designed for the serious operator on these bands
offers performance features unmatched by pres-
ently available equipment for these frequencies.
Exactly matching the famous Zeus Transmitter,
the Interceptor offers reception with virtually no
cross modulation. Nuvistor RF stages provide an
extremely low noise figure with high sensitivity.
Stability is ideal for the exacting requirements
of SSB and CW,

Amateur Net Prices:

ZEUS, $695.
INTERCEPTOR, $473.
99'ER, $159.95
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99°er TRANSCEIVER
FOR 6 METERS

-

|

I

I

| Here's a Transceiver that is ideal for both fixed
station and mobile operation. Small in size, low

| in cost, and tops in performance, the 99'er offers

I operating features unequalled in far more costly
equipments. The double conversion superhet re-

| ceiver provides extreme selectivity, sensitivity and
freedom from images and cross modulation. The

| transmitter section employs an ultra-stable crystal

I oscillator which may also be controlled by external
VFO. An efficient, fully modulated 8 watt final

| works into a flexible Pi network tank circuit. A

| large S gneter also doubles for transmitter tune-
up procedure.

|

|

|

|

|

|

| -

Write for Complete Information!

(é? LABORATORIES

OAkwood 7-6800

504 ROUTE 53, MT. TABOR, NEW JERSEY
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leads of the parts, unless the parts are at the
pins near the screws that are used for ground
points. Fig. 1 gives a typical layout for a
5763 amplifier. The top of a beer can is one
of the best materials available for shields as
they are usually copper-plated on one side
and tin-plated on the other. The tin side takes
solder easily and should be used on the side
where most of the soldering is to be done. The
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rest of the can is excellent for making larger
shields.

Neutralization and Parasitic Suppression

Oscillation in a final amp]jﬁm can be of two
general types. The first type is parasitic oscil-
lation and is usually at a frequency that is
quite different than the operating frequency.
If the oscillation is near the operating fre-
quency, it is usually due to improper neu-
tralization. One type of neutralization that
works quite well is the use of a stub to cancel
the grid to plate capacity of the tube. A hole
is drilled in the chassis near the grid pin and a
stiff piece of insulated wire is brought through
the hole and connected to the grid pin. The
wire is placed near the plate of the tube and
the length and position are adjusted for mini-
mum feedthrough. In push-pull circuits the
stubs are crossed so that the grid wire of one
tube is near the plate of the other. The posi-
tion of the wires is adjusted for minimum feed-
through. In some circuits (single ended)
capacity bridge neutralization is used, but this
is usually trickier to adjust. Parasitic suppres-
sion is accomplished by placing a suppressor
in series with either the grid or plate leads to
break up parasitic resonance. The type of
parasitic chokes used on the lower frequencies
do not work well on VHF because their in-
ductance is a good part of the inductance of
the resonant circuit. Usually they cause more
parasitics than they eliminate. A recommended
type is a copper strap (usually the flexible
plate lead) with a resistor and condenser con-
nected in parallel across a small section of it,
see Fig. 2. This is usually sufficient to lower
the Q of the parasitic circuit enough to prevent
oscillation. Another type of oscillation en-
countered is when the grid and plate circuits
have some common resonant frequency in
them, as could be caused by two similar rf
chokes, ete. The tube will oscillate at a fre-
quency at which the chokes are both resonant.
This can usually be prevented by using two
different type chokes for plate and grid. If that
is impossible, a resistor of about 500 ohms can
be connected in parallel with the choke (in
push-pull circuits) to lower the . Another
cause of oscillation is inadequate bypassing of
the screen when tetrodes are being used. If
possible avoid using rf chokes in the screen
leads of tetrodes. It is usually advisable to
use a button condenser to bypass the screen
or with tubes like the 5894, 6360 and many
others, to leave the screen unbypassed. It usu-
ally helps to mount the tube socket with the

metal rings above the chassis if octal tubes are
being used.
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$SB, AM, CW ON SIX METERS AT A REASONABLE
COST FROM CONTINENTAL ELECTRONICS

“Where Quality Counts First"

THE CONTINTAL “SIX"
TRANSMITTING CONVERTER q

$99.95

HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 VHF Mugazme]
36 STATES CONFIRMED ON & METER TWO-WAY SSB.

FEATURES:

® Low drive requiremenis—Can be driven by any
AM or SSB exciter with 20 meter output, such
as 20-A, 10-B, DX-35, HT-37, KWM-2, etec.

® Power Requirements: 400 volts @ 75 mils, 150
volts regulated, 6.3 volts filaments,

® 30 Watts P. E.P. SSB, reduced output on AM.

@ Horizontal meter reads PA plate and relative
RF output.

® Modern

® Uses minimum of operating adjustments when

changing frequecy.

@® Extremely high "Q" circuit, high stability, excel-

lent shielding and straightforward design to
provide many hours of trouble-free operation.
two-tored grey low temperature
cabinet, only 5 3/4" high, 8 11/16" wide,
11 1/4" deep, and exceptionally lightweight.

® Individually factory aligned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WILL MATCH CONTINENTAL “SIX".—~COMING SOON:

THE CONTINENTAL “SIXTY-ONE" 100 WATTS P.E.P,
P.EP. ON TWO METERS.

"TWO" 175 WATTS

ON SIX METERS AND THE CONTINENTAL

Order Direct From: CONTINENTAL ELECTRONICS — Sumter, §S. C.

Frequency Multipliers

In the design of a transmitter the initial fre-
quency is usually around 8 mec and this is
multiplied to the desired frequency. The
simplest type of multiplier is shown in Fig. 3
Pentodes can be used. Dual tubes are excellent
for multipliers as they save considerable space.
This should not be done at the sacrifice of
power. The final multiplier stages should have
more than enough power to drive a final or
driver. All things being equal, the output de-
creases directly with the amount of times the
frequency is being multiplied. At the higher
frequencies plate losses reduce the output even
more.

One idea for a 6 meter rig is to use a
6AUS driving the final in a power class of
about 20 to 50 watts. The pentode section is
used as an oscillator-tripler and the troide
doubles to 50 mec. An arrangement like this
should have adequate drive for a 6146 or simi-
lar tube. For 2 meters the 6AUS could drive
a 6360 as a push-pull tripler to 144 me. A
phase inverter of the type shown in Fig. 4
works quite well. That type of circuit could
also be used to multiply 72 me to either 144
or 220 me. The phase inverter circuit can also
work on driving push-pull finals. Coupling
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capacitors C will be discussed shortly. A 6360
tripler should have adequate output to drive
a 0894, 829B, 832A. etc., on two meters or
a 6360 buffer on 220 me. When working at
higher frequencies plan the driving power with
an extra 10 times the driving power stated in
the tube manuals, as it is extremely difficult to
get drive otherwise. Coupling condensers tend
to be a problem as using large coupling con-
densers causes losses due to the series in-
ductance of the condenser and smaller ones
cause losses due to the voltage dividing action
of the input capacity of the tube (C2 Fig. 5)
and the coupling capacitor (C1). The value
used should be a compromise. If the input
capacitance of a tube is 5 mmfd and a 5 mmfd
coupling capacitor is used, % of the drive volt-
age will appear at the grid. This should be
avoided whenever possible by using larger
coupling condensers.

Parts and Materials

The success of many circuits is attributed to
the type of parts used. Tube sockets should
be of a type that have low loss and low in-
ductance. Wafter sockets have very low in-
ductance leads and their insulation is fairly
low loss. This will contribute greatly to stable
operation. Tubes used in VHF work should be

17



the original

HALO

Saturn &6 Antenna only.. $11.95

Saturn 6 plus mast &
bumper mount. . ... ... $16.95

Long John
for Six Meters . . . ..

FEATURES

Designed for maximum forward gain,

Gamma Match for co-ax feeder.

Finest grade aluminum tubina.

Exceptionally strong since there are no drilled
holes.

All aluminum construction eliminates electrolysis.

Entire beam aond supports can be grounded for
lightning profection.

We are proud of this new Long John Antenna. We've
tried to put in every feature you could want. The re-
sult is o reasonable cost high gain beam which can
easily be put up and which will stay there practically
forever. It has a wide enough lobe so you don’t have
to swing it around all the time, yet gives you ftre-
mendous gain where you want it.

AT YOUR DISTRIBUTORS OR WRITE DIRECT

HI-PAR
Products Co.

FITCHBURG, MASSACHUSETTS
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those designed for VHF work as most of the
types used on the lower frequencies perform
miserably in the VHF range. This applies more
to transmitting tubes than receiving tubes.
Coils should be air-wound if possible and
wound with bare wire. A good grade of coil
dope, such as GC “Q Dope,” should be used
if any is going to be used at all. Slug tuned
coils should have slugs designed to work at
the frequency at which the coils are being
used. The type of slugs used on the broadeast
bands and below 30 mc are completely un-
suitable for VHF work. Brass slugs decrease
the inductance of the coil and are usually used
at 2 meters and above as it makes the coil
easier to wind. Stray inductance in leads
should be avoided. VHF gear usually does
not look neat because some of the neat wiring
in which parts are parallel and at right angles
to each other requires extremely long leads
which make that type of wiring unsuitable
tor VHEF.

These are the most common pitfalls to be
avoided in VHF work. There are many more,
but these are the main ones. If a rig is built
using this as a guide, very little trouble should
be encountered with getting successful re-
sults.

. . . WA2INM

Putting the
Fico /720

on Six Meters

James Beckett WA2KTJ
344 Park Avenue
Corning, New York

O doubt there are many of these fine

transmitters being used by Novices and
Generals. So, in case you went from Novice
to Technician or would just plain like to get
on six without too much effort, this addition
to the 720 will do the trick.

The oscillator of the 720 will oscilliate with
an 8 mc crystal if the oscillator coil L1 is
slightly readjusted. This 8 me output will then
triple to 25 mec in the buffer multiplier with
the bandswitch in the 10 meter position. In
turn, the 25 me output is doubled in the final
to 50 me. The latter is accomplished by the
addition of a separate pi-net output circuit.

Mounting of the components at first seems

73 MAGAZINE
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6146

TO LN i Bl b E[ r""EE"
s ADDED COMPONENTS —

a problem, but with careful application of
dexterity, the trusty hack saw will solve the
problem. A panel 6%” wide by 4%” high is
cut from the right side of the top cover. Re-
place the top cover and establish the proper
position of the newly cut panel. Mark this
positioning so it may be relocated after the
top is removed. Remove top and relocate panel
with flange resting on chassis. Mark two or
three places on the flange for drilling holes
for the bolts that will hold the panel. After
this is done replace panel and mark the holes
for the chassis. Drill same. Placement of the
components on the panel will depend on the
parts you use. In my case the switch is on the
left of the panel, the plate tuning capacitor
in the middle, the antenna loading capacitor
on the right, and the SO-239 bottom right.
The parts may be juggled around so that
everything clears.

The only change in the original circuitry
suggested is to remove L 17, the parasitic
suppressor, and replace with a 47 ohm 2
watt resistor, over which, wind a two turn
coil of number 18 tinned wire.

Coil L1 must be readjusted to produce
about 3.5 ma drive with the bandswitch in
the ten meter position. This will be the nor-
mal position of the bandswitch while operat-
ing six meters. (Some loss of drive may occur
while on ten meters, in that case L1 may
need to be reset while on ten). Use an 8 mc
crystal in this adjustment.

Tune up follows the same procedure as the
other bands except that the bandswitch must
be on ten as mentioned and switch S1 in the
six meter position. Connect a good antenna
with a low SWR and youre in business.

This modification has been in use for over
a year with very good results. All in all it’s a
very inexpensive conversion.

Parts List

C1—50 mmfd variable—Bud 1853

C2—250 mmfd wvariable—Lafayette MS-214

L1 —41'4 turns number 1834 in. dia. (resonate with Cl at
50 me¢ by spreading or compressing turns)

J1—S0-239 coaxial connector

SW1—One pole, two position, ceramic switch—Centralab
172C

R1—47 ohm 2 watt resistor with two turns number 18
wound on it.
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If I owned a Poly-Comm wmﬁld
I have to buy a VFO?

NO! It’s built-in
A microphone?

NO! it's furnished
A mounting bracket?
NO! It's furnished
An AC/DC power supply?
NO! It's

huil;-in
POLY-CONMM"®

ror £ or O

" L %
..............

What’s the inside story?

Maximum Performance!

FEATURING + Dual NuVistor Pre
amp/RF for .1 uv for 6 db. S N/N « Noise
figure better than 4 db « Mini-load VFO for ultrz
grable transmit and recelve o Nolse kimiting that
will amaze you ¢ RF output at least 10W on 6,
6W on 2 = llluminated *S"” meter that doubles for
tune-up » Heavy gauge perforated steel case +
Handcrafted teflon wiring throughout.

What’s the cost?

poLY-COMM “2” $339.50 complete

POLY-COMM “6” $319.50 complete
and there’s NO EXTRA CHARGE FOR CD UNITS!

Sounds like a good value, tell me more!

Gladly, just send in the coupon.

Please send complete data on:
] Poly-comm “'2"

1 Poly-comm "'6"
NAME
ADDRESS
CITY
Intended use

POLYTRONICS ...

388 Getty Avenue
CLIFTON, NEW JERSEY
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Finding True North

almost every night

Andy Wisler KH6BW

BACK in Volume 1 No. 2 of 73, the No-
vember 1960 issue, Mr. Calvin R. Graf
W5LFM was the author of a short article
on an excellent method of determining True
North from your location by means of vertical
alignment of the North Star, Polaris, with Eta
of Ursa Major—the last star of the handle of
the Big Dipper, and Epsilon of Cassiopeia,
the End star of the “W.” The illustration ac-
companying the article showed Polaris direct-
ly below the Pole, indicating True North. This
position of the North Star also is known as the
Lower Culmination. When the North Star is
directly above the Pole, it also indicates True
North and is known as the Upper Culmination,
These events occur every day and are approxi-
mately 12 hours apart.

For various reasons, such as living too far
South, on the wrong side of a hill, a wooded
area, or due simply to low lying clouds on the
horizon, you may not be able to line up all
three stars when they are in a vertical posi-
tion and that beam or whatever it was that
vou needed to know True North, project will
have to be postponed.

Life can be made simpler though. For 35
cents a 17 by 11 inch chart can be obtained
which tells us all sorts of things that take

place in the sky during the hours of darkness,
or to be more specific from 4 P.M. to 8§ A.M.
your local time. It is called the “Graphic Time
Table Of The Heavens—1962.” and is obtained
from the Maryland Academy of Sciences, 400
Cathedral St., Baltimore 1, Maryland.

To find True North you determine the Local
Standard Time for either the Upper or Lower
Culmination for the date desired. A simple cor-
rection for locations east or west of the Stand-
ard Time Meridian, minus or plus four min-
utes per degree of longitude is made. Most of
the larger cities are already given in the chart.
At that time you look at Polaris. You are look-
ing at True North. I should point out though,
that these culminations can oceur too near
sunset and sunrise to be visible easily during
the summer months, say June and July.

Many other interesting events can also be
determined from this chart, such as moonrise
and moonset, sunrise and sunset, rising and
setting of the planets, ete. However, if you are
working on Moon Bounce projects, a more
sophisticated means of obtaining moonrise and
moonset time during the day from 8:00 A.M.
to 4: P.M. must be available.

. . . KH6BW

Moditying the Moditications
on the Moditied HE-35

It seems to me that the HE-35 that I modi-
fied (See 73, Feb. 1962, P. 54) was a very
unusual one in several ways. By this, I mean
that two of the bugs that seem to be quite
common were non-existent in my transceiver.
By borrowing one that had these defects, I
was able to work on and solve the problems.
The problems are in the oscillator ecirecuit,
one of them being a drift and change in fre-

20

quency during mobile operation, and the other
being a sort of oscillation caused when a
strong signal was tuned in with the audio gain
turned up somewhat. This situation beecame
much worse with the noise limiter on. For any-
one that operates mobile, as well as someone
who uses the rig on ae, this can get to be
annoying, to say the least. To say the most,
it can get extremely frustrating. Fortunately,

73 MAGALZINE



NOW! TWO METER SSB

175 WATTS

WITH
P&H 2-150
TRANSMITTING
CONVERTER

Here’s the simple easy way to go VHF on TWC
METERS! Just feed the 20 meter output of your
present SSB, AM or CW exciter into the P&H 2-150
and you have 175 Watts PEP on TWO METERS, either
crystal or VFO controlled, depending on your exciter
features. Resistive Pi-Pad and switchable Half-Power
Pad permits operation with any 5 to 100 Watt
exciter. Since the 2-150 is a high stability mixing de-
vice, the output signal stability is the same as that of
your exciter. Uses a 6EABCrystal Oscillator/Tripler;

a 6360 Balonced Mixer ; a 6360 Class A driver
and a 7854 push-pull Output Tube. Power input to
7854 final: 175 Watts PEP on SSB, 165 Watts

Complete — With Built-in Power Supply,
All Tubes and Crystal, for Only $329.95*

* Slightly higher west of Rockies

these problems can be corrected with a mini-
mum of effort and expense.

The oscillation problem is caused by what
is the equivalent of a microphonie oscillator
coll. The coil itself is not really microphonie,
but the leads near the oscillator coil tend to
vibrate when there is any appreciable volume
coming from the speaker. The leads do not
have to be in the oscillator circuit themselves,
just near the oscillator coil, leads to the coil,
tuning condenser, or associated circuitry being
sufficient. The cause is really quite simple—
when the leads vibrate, they cause a change
in capacity, small as it is, with the leads in the
oscillator circuit. This results in the varying
of the oscillator frequency at an audio rate.
To put 1t plainly: frequency modulation.
When this reaches the detector, it is detected
and amplified like a regular signal. When it
reaches the speaker, it causes the leads in the
oscillator circuit to vibrate and so on through
the cyele. The result is an audio oscillation
every time a strong signal is tuned in. The
cure is simple—a thorough coating of the
oscillator coil and leads in the vicinity with a
layer or two of “Q Dope”

The other problem is caused by a variation
of the plate voltage on the oscillator tube. The
addition of a voltage regulator tube will elimi-
nate all drift of this type. An OA2 is mounted
under or on the chassis, wherever there is
more room, and connected to the plate supply
of the oscillator tube. This requires a modifi-

JULY 1962

CW, 90 Watts linear AM. Entire chassis and
all shielding is COPPER PLATED. Ouvutput jack pro-
vided to furnish oscillator signal injection for receiv-
ing converter. Quiet 200 CFM forced-air cooling.
50-70 ohm input and output impedances, Husky
built-in power supply has three separate rectifiers
and filter combinations. Meter reads; PA GRID, PA
PLATE and RELATIVE RF OUTPUT. Modernistic curved
corner grey cabinet; 9 X 15” X 10%"”. The P&H
2-150 is so thoroughly shielded, by-passed and par-
asitic-free that it operates as smoothly as an 80
meter transmitter. P&H also manufactures the Model
6-150: 175 Watts on & Meters.

WRITE FOR LITERATURE

ELECTRONICS INC.

‘é’ 424 Columbia , Lafayette, Ind.

cation of the previous modification Remove
the 5k resistor going to the B plus (See Fig.
H, P. b8, Feb. 1962 issue of 73 Magazine) and
connect a 3k 2 watt resistor in its place. From
the junction of the 3k resistor and the 5 mfd
filter, connect a 5.1k 2 watt resistor to the

anode of the VR tube. From the anode of the
VR tube, connect a 5.6k %ow resistor to the
plate of the oscillator tube, using this in place
of the 10k resistor used previously. The 3k
resistor should be connected directly to the
cathode of the rectifier instead of the normal
B plus connection. Doing this will improve
stability in two ways—1: by eliminating volt-
age changes caused by variations in plate cur-
rent as AVC is applied and 2: by leaving the
oscillator running continuously. The changes
are shown in Fig. 1. These improvements
make the receiver considerably more stable
than it was before and can be done in not
much more time than it takes to read this
article,

.. WAZ21INM
! RECTIFIER
L 3K, 2W 5100, 2W 5 6K | 7901 |
ANA——— AN AN {C (L
+
L ] Smf #T™
TO 5 vZB
FILTERS =1
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HE day will probably never come when
a ham is completely satisfied with his re-
ceiver. Also many of us in the ham fraternity
seem to be suffering from the same trouble,
that is, lack of green stuff. As a result many
of us struggle along with equipment which we
realize has shortcomings in one respect or an-
other. Consequently, we see articles in 73
regarding ways and means of improving the
receivers that we have. The subject of quiet
but efficient mixers was covered in 73 some
time back, and judging from the reports sent
in by the readers, that twin triode mixer was
just what the doctor ordered.
I was quite skeptical of trying the Nuvistor
on the lower frequencies. The arguments usu-

All Band

Nuvistor

Pre-Selector

Fred B. Cupp KS8AOE

ally presented are that a well designed pentode
rf stage will be quieter than the noise level
picked up by your antenna so any further
improvement in noise figure is frosting on the
cake. The catch to this whole thing is the
phrase “Well designed pentode, etc.” How-
ever, 1 decided to give it a whirl, and I must
say I was pleasantly surprised with the re-
sults. The increase in sensitivity was nothing
short of astounding, although this is not of
any great advantage unless you are using an
S-38 or something of that ilk. The biggest
advantage was the vast improvement in image
rejection. My receiver happens to be a Knight
R-100, which is quite adequate as a tuneable
if since 1 operate VHF only. In listening

PRE-AMP BYPASS LINE

TO TOP 40M
OF OUTPUT

OFF & QOFF
80M 5 g e
40M TO LUNK
TO INPUT 40M e Y
LINK COILS - © COILS
20M 20M
5 M
ISM o= i
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ANT et SIE iy
Y L4 RCVR.
a "COLD" ENDS
OF ALL
OUTPUT COLS
CONNECT TO
THIS POINT
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+ |50 v
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2 10
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around the lower frequencies, I had come to
the conclusion that the image rejection was
nothing fabulous, and on 20 meters or more
it became almost non-existent. Switching this
pre-selector in and out of the line causes the
images to drop right out of the picture. Also,
don’t neglect what this increase in image re-
jection can do to help lick the noise. Any noise
at the image frequency will come right on into
the mixer and help cover up that weak one
you wish to hear. The better the image rejec-
tion the less image noise or interference will
get through.

From the electrical standpoint there is
nothing new or unusual about the pre-amp. It
is the standard old cascode circuit which has
been around for years. A purist might wish to
neutralize the amplifier, but this was omitted
in order to simplify the bandswitching cir-
cuits. A pre-amp bypass line was provided in
the OFF position of the switch for obvious
reasons. The heaters remain on at all times and
B+ is switched to kill the pre-amp when not
in use. Power can easily be robbed from the
receiver’s power supply. Don’t worry if your re-
ceiver has regulated 105 instead of 150 volts.
The Nuvistors won't know the difference. The
Centralab #1017 bandswitch has eleven posi-
tions available, so if you wish to add more coils
and have 1dd1t1ﬂndl bfmds avallnble gﬂ rlght

the Uutput hnk L4
should go directly to the appropriate conver-
ter, and the output of the converter brought
back to the proper contact of S-1E. In this
manner you may have 80 thru at least 2 meters
available at the turn of the switch, without
all the plugging and unplugging of converters

ahead. F or VHF use,

and power supplies. Naturally if you have
separate antennas for the VHF bands they
should bypass S-1A and go directly to the link
on the coil in use. Although this pre-amp
has not been used above 2 meters, the nuvis-
tors are quite capable so you can experiment
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NEW! ...

30 WATT
TRANSMITTER

EMESCO TR-6. 6 me-
ter phone ftransmit-
ter. Complete. Ready
to use! 1009; plate

modulated for superb
audio quality. Pi-network output matches 30-1000 ohm

loads. External v.f.o. connections. Attractive easy fto
read meter. Striking modern design with hooded cabinet.

Only $99.95
Factory Wired and Tested.

NEW! . ..

6 METER V.F.O.

With Built-in
Power Supply!

EMESCO VFO-6. Ultra
stable, high output v.f.o.
designed specifically for 6
meter operation. Will re-
place 8 mc crystal in any 6 meter transmitter. Preci-
sion planetary drive dial for smooth zero beating.
Silicon diode power supply for cool operation.

Only $49.95
Factory Wired and Tested.

NEW! ...

HYBRID PHONE PATCH

EMESCO FP-100. No reproduc-
tion distortion. High level in-

put. Output to phone line and
tape recorder or other low-Z source. Utilizes hyhrld

design to eliminate need for “null and balancing™. |
Enables tape recording facility to be used in recurdmg
or playback of material throughout an amateur station.

Only $9.95
Factory Wired and Tested.

ALL OUR PRODUCTS FULLY WIRED
READY TO USE!

All Units Shipped Freight Collect F.0.B. Great Neck

Dealer’s Inquiries Invited

EMESCO DIVISION

acommse (][]

PRODUCTSI .

PR TR S e SR ST T T
Great Neck, New York

" Our 39th Year "
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with some hairpin loops right on the switch
contacts for even higher frequencies. Don’t
forget to set the trimmer, C-2 to minimum
capacity or you'll never make it.

Many of the physical layout details can be
seen in the underside photos, however the
necessary dimensions are given in the chassis
layout, Fig. 2. The two sheet metal shields
which separate the input and output stages
have not been detailed and should be fitted
after all the other parts have been mounted.
They are quite necessary, so don't eliminate
them or you'll have an unstable VFO for your
efforts. After all the holes have been drilled,
bend up the two ends to form the chassis.
Make sure you bend them the right way or
you'll have a nice conversation piece. The
Nuvistor sockets are placed in their respective
holes, and the tabs bent over and peened with
a drift punch.

Wiring the nuvistor stages themselves is
very easy as all parts go point to point. The
bandswitch is another matter. The task is
somewhat simpler if you solder some pieces of
bus bar to the switch contacts before mount-
ing it (S-1B and S-1D only). The jumpers
on the B+ wafer, S-1C may be installed betore
mounting the switch. The switch sections are
designated S-1A thru E starting at the front
panel end. The coils were all wound starting
at the open end of the coil, which is the “hot”
end in all cases, and the links were wound
over the bottom or “cold” end. A ground lug
was mounted under each of the 15 meter coils
and is used as a common tie point for all of
the links. The capacitors are mounted on the
terminals on each coil.

TONS OF AMATEUR EQUIPMENT IN STOCK

WiESTIERN IRADIO

SAN DIEGO
1331 India Street

MON=-=FRI

BE 9-036]1

8:30 te 8:00 SAT 8:30 te 5:00
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After completion, grid dip the coils to their
approximate frequency and try it out. The
slugs may then be adjusted to exact frequency.
There will be more than enough gain, so the
coils may be stagger tuned for each band. VHF
coils mounted on the switch contacts (not
shown in the photos) may be adjusted by
squeezing or spreading the turns.

In use, the Pre-selector will add enough
gain that cross modulation may become a
problem in congested areas. Running your re-
ceiver at low rf gain should help this condi-
tion. If it is still a problem, an rf gain control
may be added in the cathode of the first
Nuvistor. A 5K pot bypassed with a .005 mifd
apacitor should fill the bill.
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Since writing the above, I went back to the
bench and tried the Pre-selector out again with
both an NC-98 and an S-38. As mentioned
earlier the main advantage was the improve-
ment in image rejection. The additional gain
was necessary only on the higher frequencies
with the NC-98, but on the S-38 it made the
difference between hearing signals on all bands
or hearing only mixer noise (with 60 cycles).
I hope you feel as I do that the Pre-selector
puts a lot more steam in your receiver for a
lot fewer bucks than trading for a new “sooper

177 at several hundred extra cash. Thanks to
John Yeagle, KSMSB for his help on the cir-

cuit drawing and layout. .. . KBAOE
Coil Table
BAND Ta-Ta T.2-L.a8 C1-Cs
S0M aT 45T 130 PF
40M 5T 27T 91 PF
20M 4T 17T 26 PF
16M 8T 16T 16 PF
10M 2T 11T 10 PF

Wire Size—#32 Enam.
Misc. Parts
Coil Forms—C.T.C. LSM-F
Bandswiteh-CRL—1017
Terminal Strip-Cinch 17-6
Ce-Hammarlund HF-35
Nuvistor Sockets-Cineh 133-65-10-001
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TWO METER
REGEWER

THE NOGOTO

This five tube unit consists of a complete two
meter receiver foundation, requiring only the addi-
tion of a power supply and an audio stage to pro-
vide you with a fabulous receiver. Using only 200
volts DC at 38 ma. and 6.3 volts at 2 amperes for
the filaments. Sensitivity is better than one microvolt
for full output with a bandwidth of 20 kec. All tubes
agre included, and it is ftully wired, not a kit, but
rather a working unit ready to install in your cabi-
net. Postpaid

A deluxe model, incorporating triple conversion,
Automatic Frequency Control and squelch with pro-
visions for both a frequency deviation and an "'S"
meter giving one tenth microvolt sensitivity with 5

KC bandwidth using 7 tubes. Postpaid

All units are made in West Germany by NOGOTON
and use standard American available parts and tubes.
All units fully guaranteed. Dealers’ inquiries invited.

SEACOR, Inc- Eliag;\.r:::lt 511"4:, Mt. Vernon, N.Y.

Looking for Service?

Factory Parts & Service for:

Amateur & Commercial transmit-
ters & receivers

Marine Radio
Citizens Band

Test Equipment
Power Supplies
Hi-Fi Stereo

Antenna Systems and Installations

AMATRONICS, INC.

(formerly Eastern Communications)

91-46 LEFFERTS BOULEVARD
RICHMOND HILL 18, NEW YORK
Phone: Hickory 1-7890

JULY 1962

VHF SPECIALS

ARC-1 TRANSCEIVERS, 100-156MC, Collins VHF Auto-
tune version nf the ARTIB . Exc. $37.50

ARC-3 TRANSMITTERS, 100-156MC, easy to convert
100 o 2 meters: . . ... EXc. 815650

ARC-4 TRANSCEIVERS, 100-156MC, has been a rare
one on surplus New $32.50

ARC-5 T-23 TRANSMITTER, little to do to get on 6
OF 2 meterSi il oS Exc. $14.50

URC-4 VHF-UHF WALKIE-TALKIE, easily converted for

2 or 11 meters—Less battertes
Exc. $37.50

APX-6 UHF 1215MC TRANSPONDERS, these are get-
ting scarce on surplus Exc. $18.50

ALL EQUIPMENT IS COMPLETE, IN EXCELLENT CON-
DITION, WITH TUBES. NO MISSING OR BROKEN
PARTS, F.0.B. ELLENTON, FLORIDA.

Brand New Boxed Tubes, Guaranteed. (Add Postage)

4-250A _______ $22.50 4X150A . $ 8.00
4-400A . 24.50 4X250B ... 14.50
4-1000A 65.00 L Sl SR

3CX100A5 14.50 4.50
4CX300A v P ) |

6 Or 2 Meter
ﬂmpllflers & Heterodynes
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Model 2000 Amp b me’rers 2-7034s in
Final $199 Less P. S.
Model 3000 Amp. 6 meters |-4CX1000A
in final $549 Less P. S.
Model 1002 Amp. 2 meters 1-7034 in
Final $159 Less Power Supply
6 Meter Heterodyne $79 Less Power
Supply
2 Meter Heterodyne $89 Less Power
Supply

Write for information. Dealers write.
Coming soon é meter SSB Transmitter.

J. & D. LABS

273 Lockwood Ave.
Elberon, New lJersey
CA 2-1605
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Transistorize that Meter

O NE very obvious application of transistors

is in de amplifiers. The low weight and
simple eircuits make transistor amplifiers truly
ideal., To narrow the application further, dec
amplifiers to increase meter ranges are a
logical step. Such amplifiers can make pos-
sible a 0 — 0.1 microampere (full scale) meter
that is rugged enough for any type of field
operation. Pocket size VI'VM’s are also a pos-
sibility. Think of having a VITVM in your
pocket on outside calls!

Rugged meters, such as 0 — 100 microamp
can be used. In most cases a single small bat-
tery will supply power for many months. Pot-
ting in epoxy is possible, giving greatly
extended service life and freedom from
moisture or atmosphere conditions.

However, there is another side to the pic-
ture. We all have read about temperature ef-
feets on transistors, but until you try a dec
amplifier you cannot fully appreciate it. To

r
|

L} L m . : pes ; 'i-..-.. .
o RS e U & ROl

Fig. I. Two transistorized meter amplifiers. The
top amplifier uses push-pull transistors to elimi-
nate the temperature effect, and also has a
self-contained battery. The bottom board is
used with a 1.0 ma meter which is not as sensi-
tive to the temperature effect, and power for it
is tapped off the circuit jn which it is used.

4.

C. L. Henry
1910 Kirby Avenue
Chattanocga 4, Tennessee

Fig. 3. The experimental wide range microam-
meter. The circuit fits easily into a three-inch
meter case. The side of the case holds the
power switch and the zero adjustment. An army
surplus meter is used, removed from a teletype
bias meter circuit, having a sensitivity of ap-

proximately one milliampere each side of

center.

quote one electronic authority, “transistors are
better thermistors than thermistors!” And
this is literally true. In faet the percent of
change with temperature is greater with a
transistor than with a thermistor. Even with
this objection it is still possible to build a
practical circuit. Another troublesome feature
of a transistorized de amplifier is that the
internal resistance of the ecircuit to be meas-
ured must be high. We can avoid this diffi-
culty, however, by limiting our measuring to
very small currents, such as 1 microamp.
Even with these disadvantages, the tran-
sistor compares favorably with the vacuum
tube. Considering the extra bucking batteries,
the higher voltages required, and the neces-
sary waste of a heater supply, yvou might won-
der if the vacuum tube compares favorably
with the transistor! However, the simple, re-
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ZERO

~BATT

+BATT
Fig. 2. Schematic

liable operation of transistors is offset by the
excellent input characteristics of the vacuum
tube.

It is possible to build a transistor de ampli-
fier using only one transistor., Even though
such an amplifier is sometimes desirable it has
two troublesome features. The temperature ef-
fect can be partially compensated by proper
use of thermistors. The zero signal current of
the transistor must be bucked out also, and
this requires several resistors and a potentio-
meter in some cases, and a bucking battery in
addition, in others. Fig. 1 and 2 show the
mounting board and schematic of a single
transistor amplifier. The amplifier is con-
structed on a printed circuit board and de-
signed to mount on the back of a meter
directly.

A typical practical eiruit is shown in Fig. 3,
4, with the schematic in Fig. 5. This is a tran-
gistor de amplifier, used to measure currents
from 0.1 to 1000 microamperes. The amplifier
is constructed on a printed circuit board which
I constructed from a kit sold by Lafayette

Fig. 4. Rear view of the wide range microam-
meter. The two mercury batteries can be seen

mounted on the bottom of the case. The

amplifier circuit is built on a printed circuit

board and mounted on the back of the meter.

The range calibration resistors are seen at the
top of the case.

JULY 1962
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of boards in Fig. I.

Radio Co. Although there is no advantage
timewise in using printed circuitry on a
single instrument, it i1s a very neat and prac-
tical construction method. Two four volt bat-
teries are used in the circuit; one to power
the transistor, the other to power the bucking
circuit. Compare the simplicity of this circuit
with a vacuum tube de amplifier.

A low range microamp meter is certainly not
a necessity for a service technician. However,
in electro-biology, the measuring of very low
currents is a frequent occurrence.

By using cascaded transistors, the amplifica-
tion can be even higher. A reading of 0.01
microamp full scale is possible, using a ecircuit

Fig. 5. Wide range micro-ammeter.

such as shown in Fig. 6. Cascade operation has
the disadvantage that all vour problems are
multiplied. This is especially true of the tem-
perature problem. Such a cascaded amplifier,
with the input transistor in a parabolic re-
flector with infrared shield, makes a very
effective heat detector. A de to ac to de con-
verter circuit should be considered for more
reliable operation if greater amplification 1is
needed.

A further simplification of the circuit de-
velops if push-pull operation is used. Although
the number of transistors is doubled, the tem-
perature problem is considerably reduced. The
zero bucking circuit can be eliminated alto-

gether, of course.
Figs. 1 and 2 illustrate a push-pull tran-
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sistor amplifier. As the diagram shows, this
is true push-pull amplification, and the meter
will indicate zero with no input and the ecir-
cuit balanced. The temperature effeet will tend
to cancel itself also if two similar transistors
are used. It will be unnoticeable with a 0 — 1
ma meter, but it will be necessary to provide

balancing potentiometer for a zero adjust-
ment when using a 0 — 50 microamp meter.

You will notice that the transistors are con-
nected in a ecommon collector type circuit. The
reason for this is although the current gain
is slightly less in this connection, the tempera-
ture variation is greatly improved.

e,
mmmmm

aaaaaaa
mmmmmmm

e

Fig. 6. Cascode dc amplifier.

Cascaded push-pull circuits are much more
practical than single ended circuits, since the
temperature compensation necessary will be
substantially less.

A perfect application for a push-pull tran-
sistor de amplifier suggests itself immediately.
A pocket VI'VM! What service technician has
not wished for such an instrument?

It 1s in fact an easy matter to add
circuit to your VOM,
lowing items.

a VIVM
1f we consider the fol-
First, the only advantage of the

Fig. 7. Front view of the mudn"ad VOM The

VIVM jack was originally the OUTPUT jack.

The only mechanical work necessary is the

mounting of the power switch on the top right

side of the meter. Of course, if your meter is

a different type, you will want to change the
design to suit your requirements.

28

The cost

Fig. 8. Even though the space is very limited in

this meter, the small size of the modification
components allows easy mounting.

VIVM over the VOM (20000 ohms/volt) 1s in
measuring de voltages from 1 to 300 volts.
This is easy to see if we examine the differences
between these two types of meters. On ohms
measurement, circuit loading is not a factor,
and the meters are equal in their applications.
The same is true in most cases on ac volts
measurement, since the ae voltage source 1s
usually of a low impedance. The input resist-
ance of a VOM above 300 volts de exceeds the
input resistance of a VI'VM, and will give less

iy " USE RESISTANCE AS NEEEE&AH?
"'*‘-:i':":éz-:‘-’:-'. TG ZERO METER o

i EINEG W e @®
: HAND
CALIBRATE
EACH
RANGE.

VOM RANGE SWITCH

NOTE

135v MECURY BATT
(LAFAYETTE Ba-227)

- -
NORMAL
VOM CIRCUIT

SPDT (LAFAYETTE SW-IT)

SWI7 is DPDT

circuit loading. Then to have a pocket size
VTVM, it is only necessary to make the input
resistance of the VOM comparable to the
VTVM on the low voltage ranges. The tran-
sistor de amplifier 1s perfect for this appli-
cation.

It would be possible to outboard the
transistor amplifier ecireuit, but this is un-
sichtly and inconvenient. The transistor ecireunit
can be easily fitted into the smallest of VOM's.
1s low, and potting with epoxy resin
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YOU'VE

JULY 1962

HERE IS THE SENSATIONAL NEW
SINGLE SIDEBAND TRANSCEIVER
HEARING ABOUT!!

BEEN

o One Band, High Efficiency Design

Models for 20, 40, and 75 Meters Now In Production

219

Rugged High Quality Construction
180 watts PEP Input, 6DQ5 Final
High Freguency Crystal Filter
Mobile, Portable, Fixed Station

NET PRICE, from authorized dealers only

Matching 12 Volt Power Supply $99.50

For Additional Information See Your Dealer, or write:

Swan Engineering Company

OCEANSIDE,
CALIFORNIA



18 possible for freedom from moisture, dust,
and chemical fumes.

Figs. 7 and 8 show a VOM with a VITVM
circuit added. This is a 10,000 ohm per volt
meter, having a basic meter sensitivity of 80
microamperes, full scale. With most medium
power transistors, a full scale reading of 2
microamperes is easily possible. This means,
on the three ranges used, the input resistance
will be 3 megohms. The next scale, 600 volts,
has an input resistance of 6 megohms, and
there is little advantage in increasing this for
the majority of applications.

A double-pole double-throw switch was added
to the side of the meter, to switech from VOM
to VI'VM operation. A notch is cut in the
meter back, and the switch is secured in
place with epoxy resin., No power switch is
used, but even the small battery will last
one to two years, so a power switeh is really

not necessary. The regular 1.5 volt penlite cell
is removed from the meter, and two mercury
cells used in its place, one acting as the ohm-
meter battery and the other to power th_e tran-
sistor amplifier, The normal OUTPUT jack of
the VOM was disconnected, and labeled VTV M.
When using the VI'VM, input is made to this
jack and the added jack, J.

Added to the low cost and simplicity is the
fact that the VI'VM conversion does not affect
the regular VOM operation on any range.

Although only two specific practical circuits
are shown here, the features of transistor
amplifiers are equal to a tremendous variety
of applications. In some instances it may be
economical to consider raising the sensitivity
of a 100 microamp or 1 milliamp meter per-
manently through the use of potted, transis-
torized de amplifiers, built directly into the
meter case.

Rambunctious
Radiations

James Ligon, W4KOC

Ex K2ZAQON, F7BB, 3A2A0
2185 Hawthorne St.
Sarasota, Florida

UR hobby of ham radio can certainly

produce some bizarre and confusing sit-
uations. All of us have experienced at one time
or another certain phenomena which defy
logical explanation and which appear directly
contrary to some of the accepted positions of
Messrs. Ohm and Kirchoff,

When these confusing, and certainly at
times frustrating, occurrences take place, we
tend to blame “gremlins” or the “innate per-
versity of inanimate objects” (short name:
IPIO, pronounced “Ippy-O7), or perhaps some
other unscientific scapegoat. Now it is quite
possible that an explanation can be found in
Mr. Einstein’s Theory of Relativity — at least
in that part which upon analysis reveals itself
as “it depends upon the point of view.” His
position seems to relate the human factor or
“the innate perversity of animated Homo sapi-
ens’ (short name: IPAHS, pronounced “Eye-
Pass”) to the problem.

As a common and interesting example, let
us consider the matter of transmitting anten-
nas as related to power input and the effective
radiation as evidenced by the signals at the

30

receiving end.

Antennas have an interesting property re-
ferred to as gain. This is the plus or minus
power factor of a particular antenna as com-
pared with a reference radiator. Perhaps it
would assist in our understanding if we simply
say that some antennas are better or worse
than others and that this difference is measur-
able in decibels.

The following are a few of my own docu-
mented experiences while in Europe operating
with a 120 watt commercial transmitter.

I first used a long wire antenna. It was
never actually measured electrically or phys-
ically but it was really quite long. This anten-
na worked well for European contacts but
proved erratic when working W-land. I rigged
a rope and pulley arrangement so that the
end opposite the transmitter could be rotated
about 90° and laid directly on Stateside.
Voila! A rotatable long wire. Results followed
somewhat the following pattern:

wW2: CQ DX.

F7BB: Your signals 5x9 here in Orleans,

France. Handle here Jim, tx 120 watts,
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antenna rotatable long wire.

W2: Thanks for call. F7 not DX. Your sig-
nals 3/4 x 4/5 in New York. See you
later. CQ DX.

Another W2: CQ DX,

F7BB: Your signals 5 x 7/8, etc.

This W2: Thanks OM. You are my first F7.
Your signals 5 x 9 4+ 4+ 4 here in New
York. Please give address will QSL di-
rect with round trip ticket to US.

These same phenomena held for practically
all my W-land contacts — no matter the an-
tenna — long wire, folded dipole, flat-top
beam, Sterba curtain, etc.

This was a most confusing situation. I was
discouraged and unhappy. As I was licensed
as 3A2AQ, a vacation to the French Riviera
and Monoco appeared in order.

In discussing my plans over the air, signal
reports suddenly and without logical reason
increased to 5x9 minimum. Further confusion!

In Monoco, the regular 3A2AQ antenna was
a random length of wire which extended from
the balcony of my fifth floor room down and
across the small interior patio of the hotel,
terminating about six feet above the ground.

Prior to critical analysis of my operations,
I knew that this antenna was to be far superior

to those used at the home QTH. Stateside con-
tacts indicated that I was “local broadcast
quality in Siwash” and would I please listen
for W Ooble Ooble two up or down as he was
also reading me 5 and 9er. This same situation
prevailed when I loaded the balcony railing
and the door screen. No appreciable change
in signal reports was noted when I loaded the
bedsprings on 20 meters. I was very happy
with these reports particularly considering the
extreme difliculty I was encountering copying
the KW beams.

Upon my return home, I found that the
vacation had done wonders not only for me
but for my rig and antenna system as well, for
in discussing the trip (and one proposed to
PX1-land) no report was less than 5x9.

There are undoubtedly numerous valid and
informative conclusions to be gained from
these experiences but I shall leave detailed
evaluations to those readers who may be in-
terested. My conclusion relates only to the
human factor, as I see it, in Einstein’s Rela-
tivity Theory and that is: regardless of sun-
spot activity, if the Ws want to work you,
they will — it depends upon their point of
view — IPAHS!

MOBILE POWER AT EXCEPTIONALLY LOW COST

\

Topaz Static Converters operate the majority of mobile transmitters and receivers. Through
nEEJ concepts in mnvnrtarlzzircuitrjr' these units deliver more watts per dollar than any come

| & __-;:?: : : " | L parable unit. In addition, they are smaller and lighter in weight, and higher in efficiency. This
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i e i GENERAL SPECIFICATIONS FOR ALL MODELS:

means inerensed savings through longer life of batteries and gencrators. g
Mew models are now available designed specifically for or adaptable to the following appli=

specifications:

Model CLOWDG** For Sican (all models), also.edaptable to Colling KIWAM-1 and KWM-S
Outputs: 600 VDC (maximem .4154)

300 VDC (mazimum 5A)

- B
555555

JULY 1962

Model C10WDD Far Gonset "G-T6™

Outputs: 650 VDC (3854 maxz.)
270 vDhC (13A mazx.)
LC Filter
Turn-on and High B4+ Relays

0-120 VDC (plus or minug, 50 VA maximum)
Internal primary power twrn-on relay 599-50
Input Requivements: 11-15 VDC, 13 volts nominal Fuged r
Weight: Approximately T lbs. : Efficiency: BS%
Porer OQutput: 250 Watts (Model C10X DG, 260 Watis)
Model CI1OWEG: Sawe ap shove letg Inrm-on relly . ... .o cocssssnsssnnrsnssssrrsrnssnss m.“

Model CIOW : This wait fay sccrmsary 126 VAC, 60 CPS, 80 VA outpmt. Other specificutions same

e P e T D SN A S G YA $79.50

Maodel C10XDG For Collins KWAM-1 & KWM-3

Outpute: B00 VDC (3254 mazx.)
280 VDC (.21A maz.)
LC Filter and Relay
—50 to —90°VDC BRias

$134.95

$119.95

*Patent Pending.
**QW12A (Swan part number) iz made by Topaz for Swan Engineering for
uee with Swan Transceivers. Order from your local Swan dealer,

(California PResldents Add 49% Sales Tax to unit price.
Enclose 22 for Insured Parcel Post. No C.0.D. Orders.

TRANSFORMER PRODUCTS, inc.

3807 HOUSTON 5T.. SAN DIEGO 10, CALIFORNIA « CYpress 1-4815

Order from local electronics distributor — 1if unavailable
order factory direct.
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“The most talked about
HAM RECEIVER”
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2-B Receiver

SD279°S

amateur net 8

.4/_:‘:',;

2.8Q fontEmn i IO S
Q-Multiplier/Speaker by LS o
ok i . The Drake 1-A Sideband Receiver was introduced in 1958.
The 2-A with improvements for all modes followed in early
1960. The present Model 2-B with improved selectivity for
SSB, CW and AM was announced in April 1961.
In this short time the Drake Receiver has become the most
popular and talked about receiver on the ham bands. Whether e
you are a Novice or 60 wpm operator, a beginner AM or ex-
] ~erienced SSB'er you will discover the 2-B has been engi-
neered for all your receiver needs.

By T M, 1 By

For more information ask
your distributor or write
us for brochure with
complete specifications
and schematic.

et T

Just ask the ham who owns one.
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The Drake Amateur 5 i
y . e “n gt o
Low Pass Filters ..o+ _E_:..-ﬁ«:a”“' >
-t ) RS :
have four Pi Sections i"’f-ff",'-"fﬁ.cs A g i
designed for sharp A rf = . o L :
CAN BE cut-off between 6 |&, - - N
1 i;,' -‘-.r.pi' oy

meters and channel ~.%
2 and to attenuate \
all, transmitter har-
monics falling in any

ELIMINATED
WITH DRAKE

TV-1000-LP rated TV-100-LP rated 100

FILTERS

TV channel and the
FM band. 52-ohm im-
pedance. Low inser-
tion loss.

1000 watts input, 200
watts on & meters.
S0-239 connectors
built-in.

$16.95 amateur net

watts input, 20 watts
on 6. Solder it in or
use your own S0-239
connectors.

$5.95 amateur net

By
1R ek

T o e e S

The Drake TV-CB-LP Citizen Band Low Pass

is a four section filter designed with 43.2
MC cut-off and extremely high attenuation
in all TV channels for citizen band and
other transmitters 30 MC and lower. Rated
100 watts input. SO-239 connectors built-in.

$6.95 amateur net
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. . « peer of high pass filters,
provides more than 40 db
attenuation at 52 MC and
lower. Protects the TV set
from all amateur transmit-
ters 6 thru 160 meters.
Three models—TV-300-HP
300-ohm, TV-72-HP 72-ohm,
TV-300-HP(RCA) 300-ohm
plug-in for RCA sets.
Any model $3.97
amateur net

TV-300-FMT 88 to 108 MC Band Rejection Filter.

FM broadcast transmitters are responsible for con-
siderable TV interference being blamed on radio
amateurs. The problem has become quite serious
due to recent increase in the number and the
power of FM broadcast stations. Overload prob-
lemns and beats between FM and TV stations in TV
front ends cause breakup in color pixs and wa
lines in black and white. The Drake TV-300-FM
installed in TV antenna lead and adjusted to fre-
quency of interfering FM station will clear up pix.

SEE YOUR DISTRIBUTOR
FOR DRAKE FILTERS

R L

e

Ll D el e e B

s

: :-:*:'.':::::-:-; e ok e e _-:'.-:- aialete
For 'deta ils about TVI, write for free brochure

R. L. DRAKE COMPANY ¢ Miamisburg, Ohio
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99'er 6 Meter
TRANSCEIVER

A true ham station, ideal
for both fixed station and
mobile operation.

Double conversion superhet
gives you extreme selectivity
and freedom from images
and cross mgdulation.
Transmitter section has an
ultra-stable crystal oscillator which also may be controlled by
external VFO. ‘
Efficient, fully modulated 8 watt final works into flexibie Pi
network tank circuit, Large S meter serves for transmitter
tune-up procedure.

AMECO NUVISTOR CONVERTERS
Choice of separate models for
50, 144 or 220 mc bands. Output
frequency easily changed for
present and future reguirements, ’
Three RCA 6CW4 Nuvistors used, el
two as RF amps, one as mixer =
with 6J6 oscillator, Noise fig-
ure: 2.5 db for 50 mc model,
3.0 db for 144 mc, and 4.0 db
for 220 mc model, Image, spuri-
ous and IF rejection better than

Specify desiredllF output for rad. )
converter model selected. E;ﬂ éh.auPur:f::' an"-,}re%j 11503'115;]{!

Kit: CN-50K, CN-144K, or CN-220K, each $34.95
Wired & Tested: CN-50W, CN-144W or CN-220W, each  $49_ 95

Amateur Net 5159.95

PRECISION PLANETARY.VERNIER
Pk il for exceptionally fine tuning
BT e Superb craftsmanship by Jackson Bros.
e of England, Ball bearing drive, 14"
! | dia. shaft, 1%"” long, 6:1 ratio,
Vy ¥B for fine tuning, Easily adapt-

M., able to any sha t. Comparable
b g, ValUD — $5.95,

Amateur Net $1.50 ea.
10 for $13.50

Versatile Miniature Transformer

Same as used in W2EWL SSB Rig — March
1956 QST. Three sets of CT windings for

a combination of impedances: 600 ohms,
ﬁznu chms, 22000 ohms. (By using center-
taps the impedances are guartered.) The
jdeal transformer for a SSB transmitter.
Other uses: interstage, transistor, high
impedance choke, Ima "to grid or plate,
etu. Size only 27 h. X %" w. X %" d.
New and fully shielded.

3 for §3.49 Jimateur Net 5139 .. <105

ARROW Authorized distributor of HEATHKIT equipment

PRECISION BALL DRIVE DIAL

Another superb product of Jackson
. Bros. of England, 4" dia. dial with 6:1
* ball drive ratio, Fits standard %"~
~ shaft. For that velvet touch.

Amateur Net $3.95
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HAMMARLUND “‘personal touch”
ELECTRONIC

The new Hammarlund
‘Personal Touch’ Keyer is
a compact, fully transistorized code generator that combines
all of the desirable features of electronic sending with '
distinctive dot/dash control to give messages your
‘personal touch’. Usable with any of the key

paddles aua:lahla. the HK-1B generates smooth,

effortless code transmission for the nowvice

and expert alike.

Amateur Hel (less battery) $3995

AMECO NUVISTOR
PREAMPLIFIER

FOR 50, 144 or 220 me.
Over 20 db gain plus a lower
noise figure, 2 ftuned ckis,
6CW4 Nuvistor completely nea-
tralized. Noise figure is 2.5 db
@ 50 me, 3.0 @ 144 mc
and 4.0 ﬁil 220 mc, Power
r:qmrem:nts. 100150 v. @ 8
ma, and 6.3 v. at .13 amps.
Spenty frequency desired.

éi?iia::ugﬂﬁi for 27 Rl BV wived & tessed $13.55 ARR 0 W DELECT RONICS, INC.

55 Cortlandt Street, New York 7, N. Y. e Dighy 9-4730
3235 Jericho Turnpike, Mineola, N. Y. « Ploneer 6-8686

~ MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK "

—

New Branch: Norwalk Connecticut-
225 Main Street * Victor 7-5889

Send f Arrow 5"
| Hew 1962 Cutulog
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Can I interest you in an all band antenna
which can be put up for mmimum invest-

ment and maximum radiation?

Drayton Cooper WAWXY
Southport Presbyterian Church
Southport, North Carolina

The Windom

N radio’s infancy a man named Hertz did
wonders with things he modestly called
Hertzian waves. In carrying out his early ex-
periments he devised an antenna known (odd-
ly enough) as the Hertz antenna. It worked
well.

During the '30°’s a ham by name of Loren
Windom, WS8GZ, refined the old Hertz an-
tenna, the modification becoming known as
the Windom antenna. In principle the Windom
was a Hertz antenna, fed off-center.

One of the first antennas I tried was a Win-
dom. It worked well and was downright cheap
to put up! I have always liked it.

Recently, though, I ran into some snags
with one and consulted Windom. His advice
was so sound, and it brought about such a
marked change in the performance of my
version of his antenna, I decided to pass along
to others some of the things I've learned about
the Windom.

In essence, the Windom is an off-center fed,
harmonic antenna. That is, it will work with
almost equal effectiveness on all frequencies
lying in a direct harmonic relationship to the
fundamental. It is simple to build, and in-
expensive. If you have an old 80 meter dipole,
it probably wont cost you a penny; if you
have to go out and buy everything, it still will
run only a few dollars.

First, you will need two antenna insulators.
If you run a few hundred watts, a couple of
5¢ egg insulators will be perfectly sufficient.
Next, you will need a length of #14 wire.
How much depends on the fundamental fre-
quency to which your antenna will be cut,
plus enough for the feedline. And that is ab-

solutely all!

Before going further, it would be well to
brush up on the characteristics of harmonic
antennas. First, with just a small amount of
investigation, it can easily be determined that
all CW bands fall into perfectly related har-
monics; that is, 3.5—7.0—-14.0—-21.0—28.0 mc.
However, the rub lies with the phone bands:
they do not fall into such perfect harmonic
relationships. Therefore, if one operates most-
ly CW on the lower frequencies (and most
DX chasers do) and mostly phone on the high
bands, 10 and 15, the Windom is a perfect
choice for an all-band antenna. Here’s why:
if the antenna is cut for, say, 3550 ke as the
fundamental frequency, its harmonies will fall
on 7,100, 14,200, 21,300, and 28,400 ke. In
this manner, an operator will be able to chase
that elusive CW DX on 80, 40 and 20, and
switch over to phone for 15 and 10.

Therefore, in getting ready for construction
of the Windom, choose first the fundamental
frequency with particular attention to its har-
monics. If you are careful in doing this, very
little trouble will be experienced in all-band
operation.

You say you want to be able to QSY a little?
According to W8GZ, a frequency deviation
which is not too great will have negligible
effects on radiated power and SWR. However,
if your antenna is cut for a harmonic frequency
of 28,400 and you desire to operate it on a
29,600 ground wave net, better choose a
dipole.

After a fundamental frequency has been
chosen, refer to the chart for the overall length
of the flat-top portion of the antenna.

FROM CHART a
o
FROM CHART—ed

CENTER OF SPAN

FEEDLINE LENGTH NOT CRITICAL

[ IT IS IMPORTANT THAT IT COME
AWAY FROM FLAT=TOP. AS NEARLY
VERTICAL AS POSSIBLE, 'HOWEVER,
WITH AS FEwW BENDS AS POSSIBLE.

DETERMINING FEEDPOINT

N 36% OF AB, MEASURE FROM
END, SOLOER. .

2) CONSULT CHART, MEASURE
FROM CENTER, SOLDER.

|
(
TWO METHODS OF )
i
|

= BEST POSSIBLE GROUND:
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Now, what makes this antenna off-center
fed is the simple fact that a single feed-line
(not 300 ohm ribbon) is connected to the flat-
top a certain distance off center. Special em-
phasis should be given to the feed-line here as
almost all hams which I have contacted ques-
tion that. It is a single piece of #14 wire,
just like the flat-top, of random length. It is

soldered directly to the flat-top at the proper |

point. The other end of it goes directly to the
output of the rig, or antenna coupler (pref-
erably the latter, but the former works quite
well with a pi-net output).

The distance off center is fairly critical, and
close attention should be given to the accom-
panying chart showing this. Be sure the joint
between the feed-line and flat-top is clean,
and well soldered.

In erecting the antenna, the feed-line should
come away at right angles to the flat-top for
as great a distance as practical. It should not
have any sharp bends in it, either.

Now, here’s what makes this antenna such a
dilly for high frequency DX work. It acts just
like a long-wire on those frequencies. And any-
one who has ever read anything on antenna
fundamentals knows that the longer a long-
wire is, the greater its gain and directivity. And
the gain on a wire of this length on 10 meters
is not to be sneezed at! Neither is its directiv-
ityl With a little care in erection, a whopping
signal can be pin-pointed in a certain locality
with one of these antennas.

For exactly how much gain, and what sort
of pattern to be expected, refer to the charts
in the ARRL Antenna Handbook. Remember
that an 80 meter antenna that is a half-wave
at the fundamental frequency is a full-wave
at 40 meters, two full wavelengths on 20,

three and a half on 15, and no less than four

wavelengths at 10 meters.

“Sounds great so far,” I hear you say . . .
“what about TVI . . . after all, the neighbors
are real dogs when it comes to “Gunsmoke”.”
If they have a 21 mc if in the TV set, there’s
a simple solution . . . move. If not, there is
little to worry about, so long as you have a
good ground! Of course, this should apply to
any transmitter, but to one which gets its
whole theory from operating against ground,
it's doubly important. I have had no trouble
with my Windom by operating against a
ground comprised of an 8 rod driven into
the ground a depth of 7. A good ground is a
necessity.

TVI suppression will be all the better, as
well as loading problems, if a good coupler is
used. If you don’t have a good ground or a
coupler then listen to this direct quote from

JULY 1962

FIXED OR

ZEEy
MULTI-

[ELpac MOBILE

THIS EQUIPMENT COMBINATION
OPERATES FROM A.C. OR D.C. SOURCE

AF-68 TRANS-CITER

6 thru 80 meters—VFO
all bands—65 watts AM
and CW.

PMR-8 RECEIVER

6 thru 80 meters plus
broadcast band.

M-1070 POWER SUPPLY

Operates from 6 or 12
volts D.C. and 115 volts
A.C.

(M-1071—Power Supply in kit form.)

Manufactured by
MULTI-PRODUCTS COMPANY
21470 COOLIDGE HWY., OAK PARK 37, MICH.

BLITZ-BUGS

COAXIAL LIGHTNING ARRESTER

'l MODEL LAC-1 with one male and one
Be foemale Type B3 connectors; install di-
rectly to equipment, PRICE $3.95 NET
2 MODEL LAC-2 with double female Type

* B3 connectors for "in-the-cable” in-
stallation. PRICE $4.45 NET
3 MODEL LAC-2ZN with double female

* Type N connectors for commercial “'in-
the-cable’’ installation. PRICE $5.95 NET
BLITZ-BUGS provide lightning protection

for amateur, citizen-band, two-way and all
other coaxial caoble systems.
See Your Distributor or Write for Catalog

ush

621 Hayward Streel

Manchester. N. H.

WRONG FREQUENCY?

Change crystal frequency with this crystal etching kit.
This popular SAFE WAY kit supplies everything needed
(even for the plated type), ammonium bi-fluoride, con-
tainers, holders and complete instructions. Shipped post-
paid for $1.00. De Lux model $2.00. Guaranteed.

HAM KITS — Box 175s, Cranford, New Jersey

Preformed sections make
chassis and boards easy to as-

semble and wire! Makes elec-
= tronics fun. Write for FREE lit-
1 erature on new circuit technique,

| = EA]. D
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W8GZ: “I still hold the world’s record for
miles per watt using the antenna WITHOUT
ANY GROUND WHATSOEVER on a bat-
tery operated 199 tube!”

Now a word or so about the recent trend
toward modifying these antennas and using
a 300 ohm TV ribbon feed-line. The Hand-
book says that many hams are doing this,
claiming good results, but I think this is more
fancy than fact. This is confirmed by the
fact that the characteristic impedance of this
antenna (using #12 or #14 wire) is 500
ohms at the feed point. Therefore, if balanced
feed is desired, it should be effected through
450, or 500, ohm open wire feeders, not 300
ohm. The use of 300 ohm ribbon only adds to
a mismatch.

Finally, the question must always be asked,
“Does it work?” Basing my opinion on my own
results with it, I say most heartily that it
does! Using 100 watts maximum input, phone
operation only, I have worked into Hawaii,
Puerto Rico and Canada on 40 meters with
over S-9 reports. The latest hour of the night
for any of these QSOs was 2300 EST. Many
comments were received from Stateside hams
who told me my 100 watts was “the loudest

ANTENNA LENGTH IN

19
120
121

122
123
124
125
126
127

3500

128
129

signal on the band.” A series of tests was run
with a ham in Maine over a period of several
weeks with the Windom, again on 40 phone,
and the weakest signal strength reported was
five over S-9. But to top this all off was the
fact that New Zealand on 40 phone was
worked!

On the higher bands, over 70 countries have
been worked using the Windom. All of this
was on phone operation during the late sum-
mer of 1961 when band condition on 15 and
10 were not red hot.

The Windom deserves a place of recogni-
tion in today’s antenna repertoire; it is in-
herently a sound antenna, using straight-
forward principles, and is very economical.
Remember, should you put one up, that the
overall length must depend on the fundamen-
tal and harmonic frequencies, that the feed-
line must be tapped in very carefully at the
prescribed distance off center, and it should
always be worked against a good ground.

Bibliography for Windom Antenna
ARRL, The Antenna Handbook, sixth edition
ARRL, The Radio Amateur's Handbook, 1961 edition
Phileo, High Frequency Radio Antenna Handbook, Tech-
Rep series, 1956 edition
Windom, Loren G., WBGZ, personal correspondence

FEET

130
131

132
133
134
135
136
137

A

3600

3700

3800

FREQUENCY

3900

4000

16 17

FEEDER DISTANCE
IF AN ANTENNA FOR 160 METERS AS FUNDAMENTAL FREQ 1S DESRED

NOTE

IB 19
FROM CENTER IN FEET

LENGTHS WILL BE TWICE THE ABOVE

EXAMPLE

36

1800 KCS = 1/2 OF 1300 KCS = 2 X I3I' 4" = 262 8"
FEEDERLENGTH FROM CENTER : 36
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.Ihe just- redemgned unit that
_ offers a NEW DIMENSION in

‘amateur radio. This 12 tube,

. dual-conversion superhetero-
~__dyne receiver covers all amateur
. bands from 160 to 6 meters plus
~a 144 to 148 MCS calibrated
. scale for 2 meter converter use—

_and offers top-quality reception
. of CW and SSB signals through
'f.-.-;'_aseparatehnear detector .

 HO-M0A
HAMBANDSE_;J
-ONLY

'COVERAGE

General coverage at its Euw Cﬂsti_;f:;:;;;-f
~ best. Single conversion general

o ": ot R T
e o
R e st e 2 e e e

_coverage receiver with the extra

| 'i‘;;_?_.canuemance and performance
__given by independently con-
~ trolled, {:ﬂntlnunuaiy varlabie

:'-BFO and Q mu[tipller--%??:_; -

.....

NEAR THE F’I'\’ICEl o

Hammerlund offers a complete range af
units to suit your taste and pocketbook.

And—If you want
general coverage
with that “Some-
thing' Extral
there’'s no other
choice but the

versatile HQ-145X.

Top features include dual conversion
(from 10 to 30 MCS Range), crystal filter/slot
selectivity, continuous tuning from 540 KCS to
30 MCS, improved noise limiter, and high preci-
sion crystal controlled channel for use at any
point within the entire frequency  only $269*
range —just to name a few. Amateur Net

HAMMARLUND

MANUFACTURING COMPANY

A Giannini Scientific Company
53 West 23 rd Street, New York 10, N.Y.

Estoblished 1910

JULY 1962

G e s S
e R R A A o A wcacnce ol it i s s

......

.......

e e

37



The Whistler

HE rig they are using on Deception

Island these days uses 12 power transis-
tors in parellel in the final running 1 KW
input on 5 kc.

The antenna is Deception Island, a no-good
location for anything but penquins, or a man
trying to figure out how to work out on 5 ke.

One of these bitter winter nights a couple
of British scientists will key that alternator,
and hopeful folks like Professor Millett G.
Morgan, W1HDA, and Wilbur C. Johnson,
W1FGO, ten thousand miles away in Hanover,
New Hampshire will listen for them.

For a receiver Morgan and Johnson can
disconnect the family hi-fi set and replace the
phono pickup with an antenna, a closed loop,
50 by 100 feet.

All the above is for real . . . simply the lat-
est and most dramatic phase of their five year
search for the Whistler!

A Whistler is not a character in a channel
2 TV series. It is an ultra low frequency radio
emission—in the frequency range from 300-
15,000 cycles . . . naturally ereated by an un-
known source or sources, not necessarily by
visible lightning as was believed for a long
time. The Whistler is so called because it
sounds like a warble, or whistle . . . the sound
rolling down the musical scale from 10 ke to
1 ke in about one second.

Millett Morgan and his associates won't be
generating whistlers—just signals of the same
nature.

The story of Whistlers, now climaxing with
the fantastic “Island Antenna” experiment,
starts way back in 1880 in Austria when a
scientist heard and made some notes about
odd whistle-like noises coming out of tele-
graph lines. Curiously, the paper in which he
described the phenomenon didn’t come to the
attention of the scientific world until 1955,

38

Bill Leonard W2SKE

Whistlers were first actually recorded by a
Bell telephone scientist named Burton in 1931
and 1932.

About nine years ago Professor Morgan,
attached to Dartmouth College’s Thayer En-
gineering School, became interested in Whist-
lers, and while most electronic brains have
been concentrating in the microwave world,
he’s lived with them. There’s still an enormous
amount we dont know about these strange
VLF signals, but what we do know can be
summed up about as follows:

They are generated by unknown sources
(thunderstorms, lightning discharges seem to
have something to do with it).

They travel with low attenuation along the
lines of the earth’s magnetic field and, in
passing through the earth, move at speeds a
lot slower than ordinary radio waves, only 10.,-
000 instead of 186,000 miles per second.

They then keep right on going and penetrate
the lower ionosphere, but are reflected back to
earth at distances of 8-10,000 miles. . . a re-
gion where ionization is extremely low, per-
haps 100 electrons per cubic centimeter.

In the northeast part of the U. S., the Whist-
ler ‘band’ is ‘open’ most frequently between
midnight and 3 AM local times.

Although Morgan and his associates re-
corded and analyzed 2700 kinds of whistler
signals (some whistlers go swish, some go pop,
and some make a sound like the fellows stand-
ing on the corner watching all the girls go
by) it became obvious that a controllable
emission would be most desirable if further
knowledge was to be gained.

Morgan knew, of course, that there’s no
problem building a high power transmitter at
5 ke . . . the questions was how to radiate
energy effectively at that frequency. Let’s sup-
pose you could build a half wave dipole (20

73 MAGAZINE



miles long), it would be, if suspended from
a series of fifty foot telephone poles, the
equivalent of a 20 meter antenna about a fifth
of an inch off the ground! A vertical of prac-
tical height would be such a tiny fraction of a
wave length as to do almost no radiating.

But Morgan remembered the slot antenna
which is, in essence, the reverse of the ordi-

nary dipole concept . . . i.e., by cutting a hole,
or placing an insulator in the middle of a lar ge
conducting surface, radio waves will be effec-
tively radiated from the hole, or slot. Slot
dimensions are comparable to normal dipole
dimensions.

The men set about looking for a natural
slot, in the area where Whistlers seem to
eminate in great numbers, the South Atlantic.
Scanning an atlas, they came across Deception
Island, an extinct volcano, just above the Ant-
arctic circle north of the Palmer Peninsula.
The island is shaped like a horseshoe, and its
total length makes it just about resonant on 5
ke. If it turned out that Deception Island actu-
ally would act as an insulator, so that currents
generated near its edges actually flowed
around the island, perhaps the ‘skywire’ prob-
lem could be solved by a ‘seawire.

Two British scientists set out a year ago
laying cables—feeders if you will—in the De-
ception Island harbor. Wires were laid from
the center of the ridge toward the sea in both
directions. They were laid ten meters apart
and there were ten wires, paralleled at the
center. The ends of these were bared for 50
feet, a rock tied on, and the 50 feet flung into
the water—one group into the sea outside the
island, and the other group into the bay within
the arms of the island. The wires were par-
alleled so that the impedance of the wires
would not get into the act any more than
necessary. When they measured the surge
impedance, it turned out to be amazingly close
to 52 ohms!

The British scientific team is now on De-
ception and soon expects to fire up the rig
and poke a signal into receiving locations not
only in Hanover, where Morgan and Johnson
will be listening, but in a dozen other locations
around the world.

Hams interested in trying to get in on some
of this extraordinary Whistler DX—we don’t
know if Deception Island qualifies for separate
country status—should contact W. C. Johnson,
WI1FCGO, at Dartmouth College, Hanover,
N. H.

The suggestion from this corner is that Mor-

gan and Johnson work up a WOW! (Worked
Our Whistler) Award. . W2SKE
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DESIGNED FOR
HALF-TON ANTENNAS

We've designed our HAM-M antenna rotors
to support a dead weight of 1000 Ibs.
Your antenna probably weighs a small
fraction of that, so see for yourself the kind
of safety margin the HAM-M gives you!

Butthere's more! A positive electromechan-
ical locking mechanism provides 3500
inch-pounds of resistance to the side thrust
and whipping action of hurricane-force
winds. And its bell-shaped, high tensile
strength aluminum alloy housing is com-
pletely waterproof, assures brilliant per-
formance even when caked with 5 inches
of ice!

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

=8 CORNELL-
all DUBILIER

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1, N. J.
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Jim Kyle K5JKX

Power Booster

[ncrease vour rf power output
by 35 percent

OULD you like to increase the rf power
output of your transmitter by 35 per-

cent for less than $67

If you're now using a rig in the 30-to-90
watt class, with either an 807 or a 6146 as the
final amplifier tube, and operating in the 3-30
mec range, you can do this (or at least ap-
proach this performance increase) simply by
rewiring the final-amplifier socket to accept
a type 6DQ5.

Before you rush out to buy the bottle, though
a word of caution—this trick works only for
the low-frequency gang. The 6DQ5 will not
operate at 50 mc and above, because of series
resonances within the tube structure; any at-
tempt to use it at these frequencies can re-
sult in serious damage to the transmitter.®

In case yvou're interested in how this “some-
thing for nothing” improvement in perform-
ance works, take a look at the characteristic
curves of both the 6DQ5 and the 6146 (Fig.
1). The key lies in the locations of the “knees”
of the curves.

*Yes, this is true, although certain models of Gonset
equipment use the 6DQ5 at 50 me. The tubes they use
are specially made, Gonset informs us. Off-the-shelf tubes
will not work above about 356 me.
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Notice that the knees of the 6DQ5 curves
lie more to the left than do the knees of the
corresponding 6146 curves. This means that
the 6DQ5 requires less plate voltage to deliver
the same amount of current than does the
6146. With less plate voltage required by the
tube, more voltage can appear in the output
circuit (since the tube and the output circuit
are in series, the supply voltage must be
divided between them).

The resulting increase in efficiency is most
noticeable at low plate voltages. If you're op-
erating with a 750-volt power supply, you’ll
get only a b- to 10-percent increase in power
output. If your power supply is 400 volts,
though, the rf output will climb by nearly 25
percent. With a 300-volt power supply (often
used in mobile rigs), rf power output may
nearly double for the same input power.

The 6DQ5 offers an added bonus, if your
power supply can stand it. This tube is rated
to handle 285 ma cathode current, in contrast
to the 160 ma rating of the 6146. This means
that a single 6DQ5 can offer performance com-
parable to a pair of 6146’s or 807's. With a
750-volt supply, the single 6DQ5 can be loaded
up to 160 ma, and of this 120 watts input
power, 96 watts will appear in the output.

A comparison of characteristics between the
6DQ5 and the 6146 is given in Table I, for
various input voltages and plate inputs. The
“6DQ5 Increase” column represents percent-
age increase over 6146 power output, not in-
crease in efficiency.

All this theory is very nice, you may ask,
but how does it work in practice? To answer
that question, an ancient Harvey-Wells TBS-
50 Bandmaster was subjected to the acid test.

Using a 400-volt supply (the maximum
recommended by Harvey-Wells), the original
807 would load to 125 ma. At this input, the
output lit a 60-watt lamp bulb to a reddish-
orange glow.
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.Now, Get Fixed Station Reports with the “HUSTLER”

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

B =00

The 54-inch fold-over, heat treated, l4-inch aluminum mast permits instantaneous interchange of
resonators. Mast folds over for garage storage. When opened to full height, the two sections of the
permanently hinged mast are held rigidly in position by a shake proof sleeve arrangement. Mast has
Y8-24 base stud to fit all standard mobile mounts. Power rating is 75 watts dc input A.M. — 250 watts
PEP input for SSB.

ANTENNA ASSEMBLY CONSISTS OF 1 MAST and 1 RESONATOR

PFE!FI: No. ] Description | Total Height of Antenna Amateur Net
MO-1 54" Mast folds at 15" from base (For Rear Deck or Fender Mount) | $ 7.95 l
MO-2 54" Mast folds at 27" from base (For Bumper Mount) 7.95
RM-10 10 Meter Resonator Maximum 80" — Minimum 75" 5.95
RM-15 15 Meter Resonator Maximum 81" — Minimum 76" 6.95
RM-20 20 Meter Resonator Maximum 83" — Minimum 78" 7.95
RM-40 40 Meter Resonator Maximum 92" — Minimum 87" 9.95
L EH-?S 75 Meter Resonator I Maximum 97" — h:«'linirnum 91" 11.95 l

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!

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

small bumpers.

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

body where clearance is as low as 14".

Whip receptacle assembly consists of a heavily chrome plated 14" die cast
Zamak ball with 3&z-24 thread. Adjustable so as to maintain whip in true vertical
position. Black phenolic base. All metal parts of the bumper mount are heavy
RO I T D I s i iiitieiis cis e s b s S s g S Ui M B S b Sl oh s s Ped s Uk s NSRS $6.95

See these outstanding NEW-TRONICS products at your electronics dis-
tributor. If he cannot supply you send check or money order for imme-
diate delivery. Write for literature on the complete NEW-TRONICS line.

NEW-TRONICS CORP. cicveiao 13, onio
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With the 6DQ5, the same intensity of glow
in the lamp bulb could be obtained at about
80 ma of plate current. When the rig was
loaded to 125 ma, the bulb’s glow was almost
normal (calculated power for this input is
39 watts). Loading was then increased to 200
ma. At this load, the power supply voltage
dropped to 300. The bulb’s glow inecreased
slightly, but the increase was barely percep-
tible.

At the 125 ma loading, the rest of the rig
operated normally. Modulation was compar-
able to the original 807; drive was adequate.
The only difference noted was a stronger sig-
nal getting out of the antenna.

To install this bottle in your own rig, three
circult changes will be necessary: a fourth
may be required, depending upon the rig.

The first and most obvious change is the
rewiring of the socket. The pin connections
for all three tubes are listed below:

1 2 3 4 5 6 7 8

6DQ5 Grid Fil Cath Ser Grid Cath Fil Ser
6146 Cath Fil Ser Cath Grid Cath Fil Shell
807 Fil Ser Grid Cath Fil

The second change provides proper grid
bias. The 6DQ5 requires approximately —70
volts on 1ts grid, where the 6146 likes —45
volts. Since the 6DQ5 draws little grid current
(more on this later), grid-leak bias is imprac-
tical. Battery bias is recommended. Lift the
ground end of the existing grid resistor from
ground and connect it as shown in Fig. 2. At
any convenient location, install two 30-volt
hearing-aid batteries connected in series to
provide 60 volts. Ground the positive terminal,
and connect the lead from the grid resistor to
the negative terminal. This applies —60 volts
fixed bias to the grid; current through the
grid leak will supply the additional 10 volts
needed.

TO -60vw
(BATTCRIES)

LIFT
LEAD

FG 2

The third change provides correct screen
voltage. The 6DQ5 requires 150 volts on the
screen, at 20 ma screen current. This is 8 ma
more than the 6146 screen takes, although the
voltage is the same, so the screen-dropping
resistor will have to be changed. To determine
the new value, subtract 150 from the plate-
supply voltage, and divide the remainder by
0.02. Wattage rating of the new resistor, in-
cluding a safety factor of two, is equal to
0.0008 times the resistance.

With many transmitters, this completes the
modification. However, the output capacitance
of the 6DQ5 is appreciably greater than that
of the 6146 or 807, and as a result you may
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have to remove a few turns from the 10- and
15-meter tank coils to be able to tune through
resonance. In addition, slight pruning of the
coils may increase efficiency by getting a higher
tank-circuit Q.

If your rig uses fixed tuning in the final
grid cireuit, re-peak the tuning slugs after
making the modification. This is standard pro-
cedure whenever the final tube is changed,
but the adjustment may be greater this time
since input capacitance, too, is greater than
that of the tubes replaced.

Don’t expect grid current of the 6DQ5 to
be so great as it was with the previous tube;
the 6DQ5 is capable of delivering 175 ma of
plate current without ever driving the grid
positive, which means that no grid current at
all need flow to be able to load the tube to its
maximum ratings, The fixed bias added in
conversion step two makes grid eurrent unnec-
essary for tube protection.

The best way to determine the amount of
drive needed with your rig is to hook up an
output-power indicator of some sort (lamp
bulb, wattmeter, etc.) and fire up. Start with
maximum drive, and decrease the drive until
output just begins to fall off. Now, increase
the drive a hair. Check to see that power out-
put increases with modulation. If not, in-
crease the drive a bit more until upward
modulation is obtained. This is the correect op-
erating point for your rig.

So far, we've talked only about modification
of existing equipment. Naturally, the 6DQ5
can also be used in new-design homebrew
equipment. The no-grid-current feature elimi-
nates the need for bulky drivers, since the
oscillator itself may furnish enough voltage
to drive the tube to its limit. Thus, high power
becomes practical for mobile use—or for
apartment dwellers.

- - L] KEJKX
INPUT
VOLTAGE,

CURRENT, 6146 6DQ5 6DQ5
AND POWER Output Efi- Output Effi- IN-
Volts MA Watts Power ciency Power ciency CREASE
300 100 30 17 567 23¢+ 2% 35%
400 125 50 32 649 30%®* 7Rg;, 22q;

185 74 Exceeds Tube 67 S4U0 | iswea
Rating
500 200 100 Exceeds Tube 79 T9%
Rating
600 112 67 48 T2% 64%** 819 12.5%
200 120 - Exceeds Tube *95 T9%
Rating
750 100 75 56 6% 60** 809% T%
120 90 *67 5% T2¢%%*  809% 8%
160 120 Exceeds Tube *96** 80% ....
Rating

* Maximum Tube Ratings.
** No Grid Current Necessary.

Table |. Comparison of Characteristics, 6146
vs. 6DQ5S
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BROADBANDED TRANSMITTING COUPLING TRANSFORMERS

4
!
TMC MODELS B ':"@ [D

(=t

4

8

'-u-..ili.. k| 1
P
1]

NN

i\
LB i o ik !.T‘...'._.-. b
-

-

e |
=

..,,
o < illk

[

o g T ol S e

_________
...........
R At e v e SR R ok ot [ A PR ¢~ RN o A . ST e ] T T, e R o B e

TMC’s Model TRC-20K and TRC-5K are
recent additions to a family of broadband

REQUEST ~4 | 1 k- RF transformers that provide coupling of
RF energy from 250 watts average to 40

BULLETIN doflh: :
8015 kw peak power with insertion Inssi of less
than 1 db, and VSWR not exceeding 2:1.

Models TRC-5K and TRC-20K provide

efficient impedance match over the fre-

TRC-5K guency range of 2 to 28 megacycles be-
tween 50 and 600 ohms or 70 and 600

ohms, and are housed in fiberglass rein-
forced cases for operation in any ambient
environment from —50° C to +75° C.

Spark gaps provide protection against
static electricity on the antenna as well as
against lightning discharge. These units
are provided with either wall or pole
mount and may be mounted in isolated
places, such as an antenna field, since
they require no maintenance. A wide vari-
ety of RF fittings can be provided to maich
any standard transmission system.

e e

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

and Subjidiarier
OTTAWA, CANADA «  ALEXANDRIA, VIRGINIA o  GARLAND, TEXAS o LA MESA, CALIFORNIA = POMPANO BEACH, FLORIDA




s¥wotler QUALITY MADE COMPACT ANTENNA

THE FIRST MULTIBAND

COAXIAL ANTENNA
for 6-10-15-20 Meters

needs no ground

plane radials—

Ideal for ...

Emergency nets and citizens
+  band wherever omnidirectional
4 coverage is desired.

' Campers and apartment
residents or wherever space
is a problem.

A second antenna for low
angle radiation.

The New C-4 features ...

® Full electrical half waves on all
bands...eliminating the need for
awkward ground plane radials.

® Easy, inexpensive mounting with
regular TV hardware such as simple
chimney mount as shown.

® Compactness . . . only 12/ over-all
height.

| | ® End-loaded to provide maximum ra-
+ 4 diator current for maximum radiation.

® Quick installation . . . about !4 hour.
® Power rating . . . 300 watts AM.
® Feed line . . . RG58AU or equivalent.
® SWR...less than 1.5 to 1 at resonance.

| Mode -2 FEIXTE

Two other 6-10-15-20 meter antennas:

: MGdE' 8-24 Four Band Beam

Element length 11’ — boom length 5°

Turning radius 7’ $ 54.95

i | Model M-4 rou: Bana
| =5 Mobile « 5°-3 high
| ‘ ' Fits all standard mounts

i
MR TR .p--'

amateur net

available for 6-10 or citizens
band operation.

l \ The above antennas are also

Write for literature and the name
of your nearest Mini-Products
distributor. Patents pending

m:?m'- @W@ﬁq e

1001 West 18th Street
Erie, Pennsylvania

SPECIALISTS IN COMPACT ANTENNAS

Order direct or from your distributor
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Mobile Noise Limiter

Seco Electronics has a small unit that con-
nects to your mobile receiver and clips out
the noise pulses generated by your own or
passing cars ignition. The unit also has a con-
trollable squelch built in. Quite a package for
$16.88! Ask Seco about the Signal Filter, 1201
Clover Drive, Minneapolis 20, Minn.

N e

40 & 10 Meter Beam

Mini-Products hasn’t been too busy filling
orders for their 10, 15 and 20 meter beams
to put in some time designing an answer to the
dwindling sun-spot band condtions. Their
answer is a miniature 40 meter beam which
will also work on 10M. This $79.50 end-load-
ed beam will handle up to 1 KW on AM and
is designed to operate with an SWR of less
than 1.5:1 on 40M and less than 1.2:1 on
10M. Each element is only 20 feet long, which
means that just about anyone can whip one of
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these around. It feeds with a single 50 ohm
feedline. You can drop Mini a card for mere
details. Mention that you read about it in 73

. . even if you didn’t. 1001 W. 18th St., Erie,

Penna.
In-Circuit Capacitor Tester

Eico has come out with one of the most
versatile capacitor testers yet. This one can
measure capacitance even though the conden-
ser you are measuring is left in the circuit and
has a resistor across it. The range is from 0.1
mid to 50 mid and vou can see when the bridge
is in balance by means of an eye tube mounted
behind the dial. Once you know the capacity
you can measure the RC of the circuit. If you
are measuring condensers that are not in a
circuit you can determine their dissipation or
power factor by this means. Kit is only $19.95.
Should be right handy around the work bench.
Write Eico, 33-00 Northern Blvd., L. 1. C. 1,
N. Y. Mention 73, maybe they’ll advertise.

on...

The Drake TR-3

Bob Drake has a new sideband transceiver
that will break shortly. It was first shown at
the Dayton Hamvention in April and should
be in production by fall. The new transceiver,
designated the TR-3 (question: was this
named after Bob’s Triumph sports car or was
it the next in line after the 1A, 2A and 2B?
My bet is the car), covers all bands, 80 thru
10 and runs 150 watts PEP to two 6G]5’s.
This sports car sized transceiver weighs only
12 pounds, not counting the power supplies.

SEMICONDUCTORS

INDUSTRIAL TUBES RECEIVING TUBES
Item Ea. 10 | Item Ea. 10 ltem Ea. 10
OA2 95 .B5 | 5vV4G 99 B9 .
0B2 75 65 | 5v3GT .55 47 | 199ma100piv $1.99 $1.79
ggg ;g ;g 5U4G 65 59| 100ma 2000piv 2.99 2.69
. .70 | 6AG5 75 69 | 300 200pi 35 33
2AP1A 3.85 2.99 | 8AHS 1.24 1.19 3mrmn: 3MP:: 29 15
2021 95 75 | 6AK5 1.24 1.19 & : :
2E26 2.85 2.65 | 6AKS 95 .89 | 300ma  200piv 39 .36
i%aﬂ 2::.;.3 zg.gg gigs .5; 55| 500ma  300piv 49 A5
: _ : b 65 :
4-250A 35.95 33.95 | 6AT6 59 ) et B R 52 ps
4-400A 35.95 33.95 | 6AU6 69 .65 | 750ma  400piv -39 A9
. ¢ e = A ST g
. . 69 65 ;
SRAWGY 2.35 1.95 | 6C4 65 | 29mp 100plv S i
5U4WG 3.45 2.95 | 6H6 99 85| 2omp 200piv 79 65
g;::;u?v 3.33 zg.; g.lﬁ? .95 .89 2amp 400piv 99 J9
: : N 1.05 99 ;
6L6WGB 3.45 2.99 | 6sH7 1.05 99 é:ﬁp ‘i’ﬂﬁ";: ;iﬁ :3;
6SNZWGT 1.39 1.19 | 6517 1.05 .99 S e ; :
12AT7WA 1.85 1.59 | 6SK7Y 1.05 99| 15amp 200piv 2.99 2.59
807 1.49 1.29 | 6517 1.05 99| 15amp 400piv 3.99 3.39
ggﬂ a.gg r.gg gi’:é. . .gg .g 50amp 25piv 2.99 2.59
5654/6AK5W  1.29 1.09 | 6x4 55 B o ok Por o
mﬁfﬁhw 89 59 12AT7 95 .B5 50 200_;:*“ ?‘m 6.m
5749/6BASW 1.29 1.05 | 12AU7 .89 .78 i : ' v
5750/6BE6W 1.59 1.39 | 12AX7 82 75 | PNP-2N155etc 79 .59
6146 3.95 3.65 | 12517 49 .39 | PNP-CK772etc 59 A9
6360 4.40 4.25 | 83 1.05 99 | NPN-GT222etc 69 .55

NOTE: All tubes listed above are NEW-CLEAN in original manufacturer’s cartons. Fully guaranteed. Subject to

your approval. Semiconductors are AMERICAN MADE and individually tested to meet above ratings.

SEND FOR FREE CATALOG

Available direct or through
your local distributor

21 SO. BROADWAY
LAWRENCE, MASS.

ALCO ELECTRONICS
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The Engineer and the

Transistor Radio
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Send for NEW
FREE CATALOG # 962
with oscillator

circuits

Lo o

-_" A\ Y4
Citizen Band Class "D” Crystals
CITIZEN BAND CLASS “D” CRYSTALS
grd overtone — .005% tolerance — to $ 95
meet all FCC requirements, Hermetically 2
sealed HC6/U holders. %" pin spacing. EACH
.[!Eﬂ} pins. (Add 15c per crystal for .093
pins).

All 22 megacycle frequencies in stock: 26.965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035, 27.0565, 27.06b, 27.075, 27.085,
27.105, 27.115, 27.125, 27.13b, 47.1565, 27.1656, 27.175, 27.185,
27.205, 27.21b6, 27.225.

Matched crystal sets for ALL CB‘ units (Specify equipment

make and model numbers) $5.90 per set
CRYSTALS IN HC6/U HOLDERS
SEALED 486 pin spacing — .060 diameter — .006%
OVERTONE tolerance
15 to 30 MC $3.85 ea.
30 to 45 MC $4.10 ea.
45 to 60 MC $4.50 ea.
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED .005% tolerance '$5.00 ea.

From 2000 KC to 10,000 KC, any

frequency, .005% tolerance $3.50 ea.
RADIO Specify frequency. .05 pins spaced 15" (Add
CONTROL 16¢ for .093 pins). cessnssissrmaa BTl €N,

QUARTZ CRYSTALS
FOR EVERY SERVICE

All erystals made from. Grade “A”™
imported quartz—sground and etched to
exact frequencies. Unconditionally

guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing 15" Pin spacing 34"
Pin diameter .093 Pin diameter .125
CRIA/AR holders FT-171 holders
Pin spacing 15" Pin spacing 34"
Pin diameter ,125 Banana pins
MADE TO ORDER CRYSTALS . . . Specify holder wanted
1001 KC to 1600 KC: .005% tolerance . $4.50 ea.
1601 KC to 2500 KC: .005% tolerance $2.75 ea.
2501 KC to 9000 KC: .005% tolerance $2.50 ea,
9001 KC to 11,000 KC: .q{lﬁ% tolerance $3.00 ea.

Amateur, Novice, Technician Band Crystals

.01% Tolerance . . . $1.50 ea. — 80 meters (3701-3749 XC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC

FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 4556 KC and 500 KC) 50c ea.
Pin spacing 2" Pin diameter .093

Matched patrs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15¢c ea.:
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and
g‘;l‘-l'?l Crystals 25c¢ ea.; Ceramic Socket for HC6/U Crystals

C €a.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHI_CAGU, PHONE GLadstone 3-35556

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All crystal orders must be accompanied by check,
money order or cash with payment in full.

RUSH YOUR ORDER NOW TO !I!

WTEXAS CRYSTALS

1000 Crystal Drive, Fort Myers, Florida

Dept. 73-T Phone WE 6-2100




Go Linear...
Stay Linear...

with Heathkit

SomsTEE S&& 8§

el
e

._.\..
e e

R e T
R
e e

e
e e St

wm.:.“““
i A

’%E

713 MAGAZINE




JULY 1962

HEATHKIT AMATEUR MONITOR 'SCOPE...just $59.95

1. 3° CRT 2. Neckshield minimizes external field effects 3. RF attenu-
ator accommodates 5w to 1 kw power levels 4, Rear panel RF feed-
through connectors and input and output jacks 5. Compactrons for
space-saving layout 6. Sweep frequency adjust with "clamp" position
to prevent CRT burns under SSB no-modulation conditions when
using trapezoid function 7. Wave envelope, AF or RF trapezoid selector
8. Built-in single or two tone test generator 9. Horizontal gain 10. Hori-
zontal position 11. Vertical position 12. Vertical gain 13. Focus
14. On /Off /Intensity

Go Linear with the Heathkit Desk-po Kilowatt...$229.95

Stay Linear with the Heathkit Monitor ’Scope it 99999

Put this space-saving twosome to work in your shack for a
clean KW of single sideband. The “"Warrior" in a short time
has justly earned a world-wide reputation as the finest watts-
per-dollar value anywhere'in kilowatt linears. QSO an ama-
teur who has one, there aré hundreds on the air. The new
Heathkit Monitor 'Scope is especially designed for hams
with useful patterns-for checking ‘‘flattopping” and non-
linearity in SSB linear amplifiers, observing.modulation
characteristics of AM and SSB transmitters, and monitoring
the quality of received signals. Send for free specification
sheets on these ham-engineered, quality kits from Heath.

‘“13 M2
HEATHKIT DESK-TOP KILOWATT LINEAR...$229.95

1. Four 811A's 2. Fan cooling 3. 5-50 hy. swinging choke 4. 8 ufd, 2 KV,
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level control 7. 1500 v. Power transformer 8. Internal RF shielding
9. Loading control 10. Band switch, 80 through 10 meters 11. Power
and High Voltage interlocked switches 12. High Voltage pilot light
13. Power pilot light 14. Relative Power sensitivity control 15. Meter
switch with Grid, Plate, Relative Power, and High Voltage positions
16. Tuning control with band markings 17. Meter
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Vermin Traps
and

Dragon Eggs

HE most disheartening phrase heard on
the air is “I built a , but I couldn’t
get the bugs out!”

The original model of a piece of commercial
gear is usually a prime example of excellent
engineering. The design engineer, knowing the
pitfalls of interaction between stages, self-
oscillation, parasitiecs, heat conduction, ete.,
carefully takes all these things into considera-
tion in his original design. The unexpected
bugs which arise during the building of the
engineering model are also worked out and
the final result is a stable piece of gear, cap-
able of doing exactly what is expected of it and
incapable of doing that which is not desired.

The job is now half done. The engineering
model, in its present form, may be a pleasure
to behold and operate but its cost of reproduc-
tion would be more than the average consumer
would be willing to pay. The second half of
the job is to find every possible shortcut, labor
saving trick and money saving step that can
be devised. How well this is accomplished will
determine the company profit.

The first step is to reduce the number of
parts in a piece of equipment to a minimum.
Parts cost money to procure and more money
to install. These extra costs must be borne
by the buyver and serve to make the competi-
tors product more attractive.

The first possibility in this parts saving
campaign to fall under scrutiny are the “sta-
bility insurance” components such as extra by-
pass capacitors, decoupling circuits and shield
baffles. A systematic campaign is set in motion
to remove as many as possible of these com-
ponents or to employ a cheaper scheme to ac-
complish the same end. It is very true that
the final production gear’s operation suffers
somewhat for this cutting and slashing, but
only laboratory instruments can usually de-
termine how much.

The final production line model, stripped of
as many safeguards as possible, is a reason-
ably stable piece of gear capable of good per-
formance under normal circumstances and
may be expected to enjoy a reasonable life ex-
pectancy.

Engineers of commercial gear are a sly lot,
usually of the grey hair variety and armed
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with years of experience. They know how far
they can carry this austerity program before
trouble sets in and that particular piece of
equipment gets a bad reputation. Ocecasionally
some model slips by that causes headaches
from complaints from irate customers, but not
often.

The Home Constructor

The home constructor works in reverse from
the manufacturer. He begins with basic cir-
cuits picked at random and combines them into
a multi-stage transmitter or receiver. Such
things as extra by-pass ecapacitors, decoupling
circuits, ete., are usually omitted from the
basie circuit diagrams available to the home
builder. He is also prone to simplify construc-
tion to the highest possible degree. If the
Goode Electronics Company’s PDQ-3 receiver
doesn’t have a decoupling network in the first
if stage but does have one in the second, and
the Goetter Beacon-6 receiver has one in the
first but none in the second then you may rest
assured that the receiver built by the home
builder will copy the first if stage of the
PDQ-3 and the second if stage of the Beacon-6.
Our boy has no decoupling circuit in either
stage. He is in trouble!

The home constructor who appreciates the
original areas of difficulty in the design of
commercial equipment and who does the first
half of the engineers job faithfully will find
that many of his difficulties will solve them-
selves. It is also much easier (and neater) to
plan for and install vermin traps from the be-
ginning than it is to try to squeeze them in
somehow after the equipment is completed.

The manufacturer can afford to kick an en-
gineering model around, tear it apart, rebuild
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it, and eventually find out how many short-
cuts it can stand and still work. The home
builder cannot afford such luxury. A few dol-
lars wisely spent on de-bugging devices,
whether they are actually needed or not, will
prove the most economical course. Since the
home builders project is a “one-of-a-kind”
piece of gear it is pointless to engage in any
form of simplification or austerity program
after construction is completed.

The purpose of this article is to outline some
common engineering problems and some of the
solutions which should aid the constructor in
designing his own equipment and keeping it
housebroken.

By-passing

The by-pass capacitor’s reason for existence
i1s to do two things (1) Provide a completed
ac path within the individual cireuit of which
it is a part, and (2) Prevent ac energy from
escaping and traveling between circuits via
de or other ac paths not designed to transport

it.
) 1/
"‘rk,
Juirl

FIG. 2

Let’s Investigate the first reason for the
by-pass ecapacitor; the completion of an ac
path within an individual circuit.

Circuits for amateur gear using tubes (and
transistors) fall into three basie categories:
Grounded Cathode (Conventional), Grounded
Grid, and Grounded Plate (Cathode Follower).

By-passing the
Grounded Cathode Circuit

Grounded cathode are conventional ampli-
fiers in which the signal to be amplified or the
portion of the signal to be fed back to sustain
oscillation is applied between the grid and the
cathode. The amplified signal appears between
the plate and cathode. The cathode is the
common reference point and both the grid
and plate ecircuits must have complete paths
for ac to it. In the vast majority of cases, to
simplify construction and the application of
the necessary dec voltages, the cathode is op-
erated at ac (signal) ground potential.

When ac ground potential coincides with de
ground potential by-pass capacitors installed
to the de ground or chassis (Fig. 1) will usu-
ally be adequate.

The main problem with this circuit lies in
eliminating the return of ac from the grid and
plate circuits through long paths through
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chassis material, which, sutprising enough, at
high frequencies, may present sufficient induc-
tance to both circuits in common to permit
exchange of energy from the plate to grid
cirecuit and cause unwanted oscillation. The
wisest course of action is to make the by-pass
leads as short as possible and direct to the
cathode ground connection as shown in Fig. 2.

Note that screen by-pass capacitors in the
case of tetrodes or pentodes are also returned
directly to the cathode.

Most pentode circuits require the supressor
erids to be grounded direct to the cathode. In
those cases where a suppressor grid voltage
must be applied, the by-pass capacitor should
be brought directly to the cathode in the same
manner as the screen by-pass capacitor in
Fig. 2.

The same rules apply for beam forming
plates in beam power tubes.

Circuit configurations in which the cathode
is not operated at de ground potential, and
ac and de ground potential are not coincident,
are more common than the ideal case given
above. An excellent system as far as economy
of de power supplies is concerned is to use the
static de plate current flowing in the output
circuit to provide a voltage drop through a re-
sistor between the de ground and the cathode.
This voltage is determined by the size of the
resistor and places the positive potential of
the cathode (with respect to the zero de po-
tential of the grid) at the proper bias value
for operation or for protective bias for an
emergency should the normal biasing arrange-
ment fail. This system, while economical in
some respects, has the disadvantage of compli-
cating the by-pass problems,

The usual eircuit arrangement is shown in
Fig. 3 (A). This arrangement is satisfactory
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for audio and lower frequency ecircuits but
leaves much to be desired as the frequency
of operation goes higher. A more stable by-
pass arrangement is shown in Fig. 3 (B). Note
that the plate by-pass, screen by-pass and the
suppressor grid are tied directly to the cathode
and any ac signal voltage appearing across
the cathode resistor and by-pass capacitor does
not alter the relationship between the sereen,
plate, or suppressor with respeet to the
cathode.

By-passing the Grounded Grid Circuit

Grounded grid are amplifiers in which the
signal to be amplified, or the portion of the
signal fed back to sustain oscillations, is ap-
plied between the ecathode and the grid and the
amplified signal appears between the plate
and the grid. The grid is the common reference
point. Both the cathode and the plate must
have low impedance paths to the grid. Fortu-
nately most grounded grid amplifiers operate
with the grid at both ac and de ground
potential.

The grounded grid circuit 1s, as a rule, a
well behaved amplifier. The insertion of para-
sitic chokes in the plate and grid leads are
all that are normally required in the line of
de-bugging procedures. Installation of by-pass
capacitors to a point common with the chassis
grounding point for the grid will usually cure
any tendency toward instability.

It is recommended, however, that grounded
grid amplifiers utilize separate filament sup-
plies, isolated from the filament supplies of
other stages of the same piece of equipment.
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A unique source of trouble in grounded grid
amplifiers is feed-back of output energy
through the filament circuit or transformer,
eventually arriving into the 110V. ac supply
line. This energy can cause trouble with TVI,
BCI and instability in other stages of the same
piece of equipment or adjacent equipment. For
this reason the grounded grid filament supply
should have isolation and by-pass circuits in-
stalled as shown in Fig. 4 (A) and (B).

By-passing the
Grounded Plate Circuit

Grounded plate circuits or “cathode fol-
lower” amplifiers find considerable popularity
as ‘“isolation amplifiers” between oscillators
and succeeding stages. Their use isolates the
oscillator from load variations and contributes
to stability.

In grounded plate amplifiers the input sig-
nal is applied between the grid and the plate
and the amplified signal appears between the
cathode and the plate. The plate is the com-
mon reference point and is usually at ground
potential for ac. Seldom is the plate of such
an amplifier at ground potential for dc.
Consequently a coincident ac and de ground
reference point seldom exists. Fortunately
this ecircuit is characterized by less than unity
voltage gain and is consequently quite stable.

The application of cathode follower ampli-
fiers is usually limited to low power transmit-
ter and receiver stages. In these applications
the by-pass arrangement shown in Fig. 5 will
usually be adequate. If one side of the filament
is grounded then only one by-pass capacitor
is required from the “hot” filament lead to

ground,
=

» + HV

i
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If high power application is made of the
cathode follower circuit (and a distinet possi-
bility exists for such application) then the
same precautions should be taken with the fila-
ment supplies as were taken with the grounded
erid amplifiers.
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Decoupling Networks

When installed properly the by-pass capa-
citor can accomplish its first task very ade-
quately. The circuit, if isolated, behaves
admirably and accomplishes its business in a
stable and efficient manner. Unfortunately the
circuit, of which the by-pass is a part, must
usually work in conjunction with other cir-
cuits sharing the same plate and bias supplies.
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The by-pass capacitor can, instead of ac-
complishing its second task of preventing out-
put energy from escaping and traveling be-
tween circuits, actually assist in the unwanted
transfer and loss of this energy. This is not
quite as confusing as it sounds,.

As an example of how this can come about,
let’s look at Fig. 6. In this diagram all screen
grids and suppressor grids have been omitted
for the sake of simplicity. Observe that the
plate tank circuits of V: and V: have a com-
mon power source; and a ganged tuning capa-
citor with the rotors grounded and by-pass
capacitors C: and C.. There is nothing unusual
about this ecircuit. The same configuration is
used in dozens of different applications. C.
and C.: provide low impedance paths to com-
plete resonant circuits C:L: and C:L.. All looks
very good and proper!

Don’t believe it!

ONLY
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Suppose we substitute the internal imped-
ance Z of the power source for the B+ to
ground and simplify the circuit components
we are Interested in, We come up with an ini-
tial circuit similar to Fig. 7 (A).
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that of Fig, 7 (B). 1L.C: and LaCs appear as
two PI networks, back to back and connected
by a transmission line of medium loss. As
long as the losses of the transmission line are
large enough all is well, but when these losses
permit sufficient transfer of energy between
the two circuits (and it takes very little) then
instability results.

The B-}- line shown in Fig. 7 (A) and (B)
is only an example. An AVC line of a common
bias source can be just as guilty. The vermin
trap necessary for breaking up this neat little
arrangement is a decoupling network.

Decoupling networks serve to increase the
rf losses in the interconnecting transmission
line until a point is reached where the ex-
change of energy from one stage to another
becomes so small that instability from this
exchange ceases to be a problem. This loss
can best be inserted by using an arrangement
in which the low impedance output of the PI
networks feed into a high impedance (for rf)
transmission system. Such a system is shown
in Fig. 8.

OuT

ouT

IN

FIG 8

In choosing values for R: and R: in Fig. 8
(A) a rule of thumb which usually works
satisfactorily is to permit about 109% of the
de supply voltage to drop across each resistor
at normal operating plate current. As an ex-
ample: If the L.C, eircuit is in the plate cir-
cult of an amplifier requiring 10 ma from a
300 volt supply, a safe value for R: can be
found by:

R1 — 30
10

— 3000 Ohms @ 1 Watt

If the circuit L.Cy is in the plate circuit of
an amplifier requiring 50 ma from the same
300 volt supply, then using the same rule and
math R. would equal 600 Ohms @ 2.5 Watts.

Recommended values for C; and Cs are Cs
equal to Cs and Cs equal to Ci, with C. and C.
the usual values employed for the frequency
of the circuits in use.

The above decoupling system, using an RC

°4

network, is satisfactory for low power appli-
cations or where the small loss in available
voltage to the circuits will not tend to degrade
the over all performance of the equipment
or introduce problems due to the possible sup-
ply voltage fluctuations resulting from poor
voltage regulation. In cases where a drop in
voltage becomes a detrimental factor the more
expensive decoupling network shown in Fig,
8 (B) is recommended. The rfe chokes chosen
should provide an inductive reactance at the
operating frequency of from 20 to 100 times
the eapacitive reactance of C: of Cs. Values for
Ci, Cs, Cs and Cs will be the same as above,

The insertion of only one leg of an RC or
LC decoupling network will usually cure all
but the most stubborn cases of intercoupling
of this nature. As a rule, however, the same
power supply is used to serve more than just
two or three simple stages. In most cases it
provides power for many varied stages operat-
ing on a multitude of different frequencies.
The possibility of generation of birdies and
other intermodulation products becomes very
acute in such a case and decoupling networks
are to be recommended for each and every
stage. Plate leads are not the only leads need-
ing decoupling—the AVC system, grid bias
supplies and sereen grid circuits should be
given the treatment.

Shielding

The isolation between stages provided by by-
pass capacitors and decoupling networks assist
greatly in taming complex gear but it can be
compared to only putting bars on the big
front doors, Unless the back doors and open
windows are closed all the good accomplished
by these safeguards may be lost.

Energy carried by electrostatic and electro-
magnetic fields may leak around carefully de-
signed traps, jump across filters and detour
around balanced circuits. These fields ean
cause birdies, images, back-wave, harmonics
and instability. They can be the reason that
balanced modulators refuse to balance and
suppressed sidebands and carriers reappear.
They can also cause oscillator pulling and
intermodulation products.

The first step in keeping electrostatic and
electromagnetic fields from lousing up the
works is to avoid crowding. Unless a rigid
space requirement exists which demands that
a piece of equipment fit into one particular
cubbyhole and no place else, a great deal of
money and effort can be saved by employing
standard panels, chassis, bottom plates, brack-
ets and cabinets universally available. The
present trend by manufacturers toward super-
super compactness is commendable but hardly
worth duplication by the home builder. If
elbow room exists to build the equipment in
the first place then sufficient room will usually
exist to operate it when it is finished. The use
of uncrowded construection will also permit
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some future modification and bug chasing
without the underneath of the gear becoming
too much of a brier patch.

Shielding can be designed to accomplish one
or both of two functions. It can prevent the
transfer of electrostatic and electromagnetic
energy or it can serve as a baffle to reduce
the transfer of heat. An ideally constructed
piece of equipment would provide an electric-
ally isolated container for each stage, main-
tained at a constant temperature well below
the failure temperature of the weakest com-
ponent. This is an order that is impossible to
fill. The home builder should, however, shield
until it hurts!

The ideal shield encloses the stage on all
sides. It controls the energy entering to only
one path from one source and the energy leayv-
ing to only one desired path. It also provides
for the transfer of heat away from the stage
as fast as it is produced and prevents heat
from external sources from effecting the value
of its enclosed components.

A practical shield will serve the purpose of
controlling the transfer of energy to a low
enough level to be practical., A practical shield
need not completely enclose the stage or stages
it 1s designed to serve. It must, however, pre-
vent direct exposure to annoying fields and
make the paths these fields must follow suffi-
ciently long and complex to reduce their effects
to something less than a critical level. Ex-
amples of practical shields are shown in Fig.
9 and Fig. 10.

In the design of such shields particular im-
portance must be placed on their mechanical
rigidity. A flimsy shield baffle, free to move
or vibrate, ecan cause mechanical instability
such as microphonics and frequency instability
during temperature changes. More often than
not these shield baffles are also used to support
capacitors, switches, and other manual con-
trols. Unless they are rigid they may con-
tribute to backlash and frequency instability
due to mechanical warping during operation.
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Profuse use of shield cans for tuned circuits
is recommended. In the use of shield cans,
choose a size large enough so that the can
shields the ecircuit without becoming a part
of it., Cans smaller in diameter than three
times the diameter of the enclosed coil form,
or shorter than twice the length of its en-
closed coil, add a distressing amount of capa-
citance to the ecircuit. Two small shield cans
may also produce the same undesirable effects
associated with flimsy shield baffles. The moral
of the story?—Bottle ’em up tight but don’t
be stingy with the bottle!

I once made the mistake of mounting a 4E-
27A mnext to the components of an ECO in the
same transmitter. No electrical interaction
was experienced, but as soon as the carrier
was put on the air, and that blazing red 4E-
27TA began to pump out heat, the ECO took
off aecross the band like a greyvhound after a
rabbit. In about one minutes time the signal
had covered 15 Ke¢ of the twenty meter band
and was still going strong. A double shield

baffle (Two pieces of aluminum with a quarter

.........

........

. Yt

practical
in an SSB exciter to
isolate frequency converter stages and succeed-

ing amplifiers,

Fig. 9. Accented white lines show

shield baffles installed

29



Fig. 10. Accented white lines show shield baffles
installed in a triple conversion SSB receiver.
Note the parts mounted on these shield baffles.

inch air space between) reduced the drift to
about 5 ke per five minute transmission.—
Quite respectable stability in those days! The
installation of a blower to further remove
more heat generated by the 4E-27A and tem-
perature compensation of the osecillator would
probably have reduced this drift mueh further.

Temperature Compensation

This brings us around to temperature com-
pensation of oscillators. To work properly, the
components of a temperature compensated os-
cillator circuit must be brought to operating
temperature slowly and evenly. Any sudden
heating (such as in the case mentioned above)
will result in uneven heating of the various
components and the oscillator will drift wildly
both higher and lower in frequency as the
various parts change temperature.

The presence of shield baffles assists the
slow and even distribution of heat in four
ways:

(1) By blocking direct radiation paths.

(2) By increasing the length of the path of
movement of heat by conduction,

(3) By reducing the transfer of heat by con-
vection. (Air-currents).

(4) By increasing the overall bulk of the ma-

terial into which the heat may dissipate.

This increase in bulk of material also

helps in normal cooling since the larger

the radiating surface of a body the faster

it tends to lose heat to its surroundings.

(This is algo the principle of the heat

sink).

Heat shields should be carefully designed to
prevent overheating one portion of a circuit
while protecting another. Ventilation of heat
producing tubes and high current dropping re-
sistors is particularly important to prevent
overheating not only those components but
also the entire piece of gear. Small phono-
graph motors of the type used in the RCA 45
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rpm record changer are cheap and when fitted
with a two or three inch homemade fan make
a quiet blower.which takes up little space.
They also make no noise in the recelver.
These blowers are satisfactory for use in gear
where a little cooling seems the wisest option.
Heavier blowers of course must be employed to
cool components which normally require forced
air cooling.

The mere movement of air within a shielded
enclosure is not enough. Air should have a
ready path through the equipment from an
outside intake to another outside exhaust.
When air is circulated a suitable dust filter to
remove dust particles at the intake is almost
a necessity., Dust particles, if not removed,
have a tendency to accumulate a charge from
high voltage components with which they come
in contact and then to electrostatically adhere
to neutral surfaces. This build up of dust can
become severe in a surprisingly short period
of time and may result in electrical deteriora-
tion and ultimate failure of the equipment.

Since air cannot pass through solid shielding
bhaffles, some form of screening which will per-
mit the passage of air but not of electrical
energy becomes a necessity. A solid sheet of
metal perforated with a multitude of very
small holes is the most satisfactory solution
to the ventilation problem. Secreen material
covering and carefully bonded to the edges of
several relatively small ventilating holes is the
next most effective solution and a screen cov-
ered single large hole is the least effective. In
any case the amount of air that can be moved
through such ventilating devices will be re-
stricted to only about one third the flow that
would pass through an unrestricted hole of the
same size. The overall area dimensions of the
ventilation openings must be made sufficiently
large to compensate for this restriction. A
word to the wise on this score—Don’t forget
that a one and three-quarters inch diameter
hole will pass three times as much air as a one
inch diameter hole. Multiplying the hole diam-
eter by three is overdoing things a bit!

The subject of vermin traps for home made
radio gear could go on for a thousand pages.
Nothing has been said about parasitic oscilla-
tions, harmonic generation in transmitters,
images in receivers, distortion, AC hum, or a
score of other little beasties that plague radio
equipment, The editor is a nice guy—but he
has to have a few pages of this months issue
for the advertisers. After all it is the adver-
tisers that pay the bills!

This article should answer some of the ques-
tions on how to tame a home made piece of
equipment—before it is even ready to plug
into the wall socket. So shoulder your solder-
ing iron, strap on your wire strippers and
venture forth to smash dragon eggs. A
smashed dragon egg never hatches into a full
grown fire-breathing dragon!

. .« W2TBZ/4
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The Hy-Gain Thunderbird Il has the superior construction
of the Thunderbird Series, yet has a turning radius of
only 13 ft. — 2 OD boom and 14" OD elements with
built-in, weather-protected Slim Traps and iridite treated
steel mast clamps and hardware. The total weight of
the Thunderbird Il is only 19 Ibs., light enough to be
rotated by a good TV rotator . . . yet strong enough to
survive winds of 100 mph.

The Thunderbird |l features the exclusive Hy-Gain Beta
Match, eliminating mast lighting and allowing an opti-
mum transfer of energy. The beam is at DC ground,
reducing possible hazards from lightning. SWR less than
2:1_on all three bands.

The Thunderbird Il has gain of 5 db, with 18 db F/B
ratio.

For Superiority in design and construction; for power
handling capabilities; for reduction in space require-
ments: and for efficiency in low-cost operation . . . the
Hy-Gain Thunderbird Il is your best buy in 10, 15, and
20 Meter three-band arrays.

antenna products

DEPT. 1216 LINCOLN, NEBRASKA

The Worldi Faatest) Growing Manufactuner of Diatnibutoy Maketed) Produch
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Selectivity

THROUGH the past years the big problem

which has constantly plagued amateur CW
operators has been one of interference, This
problem started years ago, during the hey-day
of the spark outfits, reaching serious propor-
tions at the peak of their activity. The advent
of the tube transmitter alleviated the situation
for a number of years but now again, with
the thousands of new stations on the air, the
poor CW operator is faced with a near intoler-
able situation.

During the past, receiver selectivity has been
increased time and time again in an effort to
keep pace with this interference problem and,
in the case of the better receivers, has been
partially successful., There are a number of
receivers now on the market which have a
bandwidth of 500 ecycles at the 6 db point,
however, these receivers are not cheap and for
many of the ham fraternity are beyond reach.
The cheaper models, meanwhile, are simply not
able to handle the situation as it exists today.
The little device to be deseribed here is pri-
marily for use with receivers in this latter
category, however it is still able to improve
the selectivity of the best of them.

A few words regarding receiver selectivity
in general perhaps are in order here. As you
know, “selectivity” is a function of the “Q”
of a circuit and of the center frequency of its

TEXAS i
Z2N368's =

ALL RESISTORS 172 W

Fig |

58

The printed circuit board for this project
is available from: Irving Electronics, P. O.

Box 9222, San Antonio, Texas.

Don Wherry WH6EUM
2121 Grandview Drive

Camarillo, California

Number |

passband—when you measure the selectivity in
cycles, not percentages. In other words a tuned
circuit of a given “Q” will have a certain
bandwidth at the 6 db point for one frequency
and a very different one for another frequency
—+that with the bandwidth measured in cycles.
As the bandwidth when measured in percen-
tages stays approximately the same it follows
that the lower the frequency the narrower the
bandwidth in cycles. This shows why the low
tf frequency of 50 ke is used in the narrow
bandpass if strips. The frequency of 50 ke is
not the lowest which could be used and if a
lower one were used a narrower bandpass
would result, however other factors then enter
the picture which make 50 ke the lowest prac-
tical frequency to use. Of course the bandpass
could be narrowed to less than 500 c¢ycles even
at 50 ke by the use of better, or additional,
filters but as the Q of the circuit is increased
the problem of “ringing” presents itself and
this also places a practical limit to the narrow-
ness of the bandpass.

Of course there are other methods of obtain-
ing high selectivity in if amplifiers such as the
mechanical filter of the Collins equipment, but
normally it is obtained by the used of high Q
tuned circuits at a relatively low if frequency.

Now since we have decided that lowering the
resonant frequency will result in a narrower
bandpass while using the same Q, and with
the same amount of ringing, we should be able
to use a filter at some audio frequency and
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or TOPMANON
THE-FREQUENCY results...

Install a Telrex antenna...dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00

ANTENNAS

——Z/zepw//afumnce ne'—

with a “MATERIAL" difference!

NOW! A Broad-Band ‘Balun’’ for your
10, 15 and 20 Meter Tri-Band

] 6 MODEL BA1430/1-1

Communication and TV Antennas

I re X LABORATORIES

ASBURY PARK 40, NEW JERSEY, U.S.A.

increase the usable selectivity and still cir-
cumvent these objections of a narrower band-
pass at b0 ke.

The unit shown in the photo is such a device.
It uses an audio filter which is peaked at 460
cyeles and has a bandwidth of 105 eycles at
the 6 db point. Please note that 105 eycles is
a very narrow bandpass—nearly 5 times as
narrow as the usual run of big receivers. Fig.
2 shows the bandpass curve.

The schematie diagram (Fig. 1) shows the
unit to be a two stage transistorized amplifier
using a series tuned resonant circuit in the
input of each stage. Transistors, with their
low input impedances are particularly well
adapted to the use of such input circuits. The
first stage uses a Texas Instrument transistor,
type 2N368 in a common collector circuit, This
is, of course, similar to a cathode follower
stage using a vacuum tube, and as such has a
gain of less than one. A gain in this stage is
not needed however, and such a circuit lends
itself admirably to the task of driving the
following amplifier stage. The tuned circuit in
the input of this first common collector stage
consists of a 0.015 mierofarad condenser in se-
ries with an eight henry filter choke. You will
note that this choke (L1) is called out as an
ordinary 8 henry filter choke of the garden
variety. This may sound strange to the audio
man and should be explained. First; a high
quality audio reactor such as the UTC VIC
type could be used with an increase in selec-
tivity (narrower passband) but in this case an
improvement over the filter choke is not needed
and, second, the difference in cost between such
an audio reactor and an ordinary 8 henry choke
amounts to several dollars. This does not mean
you can not use a VIC reactor—you can and

it would be very good. _
The output of the first stage is taken from
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the emitter connection where it is fed through
another series resonant filter identical to the
one in the first stage and from there to the
base connection of the second stage transistor.
This second stage, which also uses a 2N368,
is a common emitter circuit which gives the
unit the necessary gain.

The center frequency of 460 cycles was ar-
bitrarily chosen for the filter. A lower fre-
quency could be used with its increase in se-
lectivity by using larger condensers for C1 and
C2 or, conversly a higher center frequency by
using smaller condensers. If a high quality
audio reactor (choke) is used, such as the

VIC type, a higher center frequency could be
used with the same bandwidth resulting. The

one thing to remember when choosing the cen-
ter frequency to use, is that you are accustomed
to hearing a lot of fairly high frequency back-
ground hiss, statie, ete. when you listen to
the amateur bands, but when you narrow the
passband down to 100 cycles and center it be-
low 500 cycles this is all gone and you get
the feeling that you are down in the bottom
of a well. This is no real problem however
and after you listen to hissless, crackless sig-
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nals for awhile you won’t notice it.

As it will not always be necessary or de-
sirable to have this device in the circuit it is
switched in and out by the use of a double
pole double throw toggle switch which, when
in the “out” position, disconnects the unit from
the ecircuit and connects the output jack di-
rectly to the receiver output.

There 1s nothing special about the circuit—
as shown, the unit is constructed on a printed
circuit board which, once you use one, you will
probably use for everything., There have been
several articles printed on how to use this
material but just a few words probably would
not be amiss. The circuit is laid out on a piece

*
7.5vDC

IN T 1

Tlns qu—_

C - COLLECTOR
B - BASE

E — EMITTER FIG. 3

of paper—roughly at first—and carefully after
the general layout is decided. The final draw-
ing, on which all the resistors, condensers etc.
will fit is then traced on the copper of the
circuit board by the use of carbon paper. The
copper to be left is then painted, using a very
small pointed artists brush, and any kind of
enamel or paint you might have on hand. The
non-painted copper is then etched away, the
paint removed, and you're in business. Any
kind of a glass dish or pan can be used to
hold the acid while you etch. The board and
etchant can be purchased quite reasonably
from several radio stores. Fig. 3 is the board
used in this unit, drawn to scale so you may,
if you wish, copy it directly from the magazine.

The Texas Instrument transistors used are
general purpose types costing approximately
$1.70 each at radio stores. Other similar types
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could probably be substituted with little or no
difficulty. The board layout shown in Fig. 3 is
drawn so that Cl1 and C2 may be two capaci-
ties in parallel instead of the one as shown
if such are needed to peak both filters to the
460 cycle center frequency. If two identical
filter chokes are used this peaking should not
be necessary however. Also, sometimes 0.015
ceramics are hard to find so in that case two
condensers in parallel can be used.

The unit is mounted in a box 3 by 4 by 5
inches with the audio input and output in the
rear—this can be changed to the front if de-
sired, of course.

This little device is truly a “bomb.” Just try
tuning in a CW signal to a beat of 460 cycles
with some bad interference at say 1,000 cycles
and flip the unit into the circuit. You will be
very surprised at the way the interference,
static, background noise ete. drops down and
the signal you want jumps out at you. It will
many times allow perfect copy to be made of
a signal normally unreadable from the receiver
output. It won’t turn your $76 kit into a 75A4,
but it will come a lot closer than anything 1
know of for the few bucks spent.

The unit uses a 7% volt battery for power
and, since it draws only 0.7 milliamperes, the
battery will last for months. The on-off switch,
not shown on the schematie (Fig. 1) is a single-
pole single-throw toggle switch in the battery
lead.

Just in case you are one of those who prefer
vacuum tubes this deviece can be constructed
using a 12AU7 as shown in Fig. 5. Everything
previously said will also apply to this tube
unit. In this case, however, a UTC audio re-
actor type VIC-14 was used instead of the filter
choke and it gives a slightly narrower pass-
band that the transistor model. The curve is
shaped like Fig, 2 but is only 45 eycles wide
at the 3 db point, 75 cyveles at the 6 db and

FIG. 4

125 eycles at the 10 db points. The overall
gain is approximately 3 when using a 12AU7,
which is sufficient. However if you would like
more gain than that you may substitute a
12AY7 or a 12ATT for the 12AU7 which will
do the trick with no ecircuit changes. The
printed board for this model is shown in Fig.
4 and is also drawn to scale.

While the two filter systems for the two
models perform the same function, they do so
in somewhat different ways. The series reso-
nant filter of the transistorized model takes
advantage of the fact that a transistor is a
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low impedance input device and must be fed
from a low impedance source. The impedance
of a series resonant circuit is very low at res-
onance, amounting to the ohmic resistance of
the reactor plus the losses ete. so this imposes
very little resistance in the coupling between
the two stages and also in the input of the
first stage. As the input frequency is varied
from this resonant point the reactance of the
series circuit goes up rapidly, very quickly
putting a high resistance in the coupling cir-
cult which “decouples” the stages and cuts the
gain. These series resonant filters are, in ef-
fect, a frequency conscious volume control.
The filter in the tube version acts on a dif-
ferent principle. In this model the character-
istics of a parallel tuned circuit are utilized
which are directly the opposite to those of a
series tuned circuit. The reactance of a parallel
circuit i1s very high at resonance decreasing
rapidly as the input frequency is moved away
from that point. By placing such a filter from

+ 100-2000
vDC

FIG. 5

the grid of the tube to the ground it can be
seen that at resonance the grid is above ground,
signal wise, and as the frequency is varied off
resonance the grid rapidly approaches ground
value. The 2.2 megohm resistor in series with
the grid and filter furnishes a place for the
signal to “drop” across when the frequency is
off resonance and the filter shows a low reac-
tance. The resistor then in effect “decouples”
the stages when the input frequency is off
resonance. This is a “losser” method of getting
the desired result but as a gain is not needed
this i1s of no matter. The 2.2 megohm resistor
can be reduced in value and recoupe some of
the lost gain if such is desired but if reduced
too far some decrease in selectivity will result.
Probably one megohm should be the minimum
value. It is better to use the 2.2 megohm value
and go to a higher gain tube such as a 12AT7
as mentioned earlier.

These two units will improve the capabilities
of any receiver, regardless of the cost and
when wvsed with the $100 variety makes the
difference between no copy and a solid copy in
a large percentage of cases of QRM. But even
if you do have an expensive receiver and dc
have a minimum of trouble with interference
this unit is small and cheap to build (either
model) so throw one together—it just might
save that rare DX contact that you have been
working on. .+« WOEUM
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DOW-KEY CONNECTORS

PANEL MOUNT DOUBLE MALE

Favorite every-
whoere. Precision
made, rugped
locking type
Silver plated.

eh uilucs Reded
DOW-KEY COMPANY, Thief River Falls, Minn.

L-O-N-G YAGIS

For

Durable, silver
plated, precision
made. DOnly 55"

hole is needed,
ND SCrews.

20 - 144 - 220 - 432 - 1296

Send for Free Catalog!

WEGNER BROS. Dept. 7, Bridgeport, Mich.

—OPERATING DESK—

Industrial Steel 18 Ga. 8 Sq. Ft. Masonite Top
Back Stop. Drawer,

e Lower Shelf, Plenty
| of leg room. 481"
W. x 33" H. x 24"
Deep. Shipping wt.
25 lbs. Easily As-
sembled. Cash with

" || order. No C.0.D.

” MESCO, INC.

Electronic Laboratory

333 Ensminger Road
Tonawanda, New York

HY-TRACK TOWERS

The biggest improvement in crank-ups
yet — you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall off! Makes it a snap to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page |5 of the March '62 73 for a
better idea of what this is all about.
Government and commercial installa-
tions a specialty. Send for literature and
prices:

KTV

TOWERS
SULLIVAN
ILLINOIS
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Propagation Charts

David A. Brown K2IGY
30 Lambert Avenue
Farmingdale, N. Y.

For the DX propagation chart, I have listed
the HBF which is the best Ham Band Fre-
quency to be used for the time periods given.
A higher HBF will not work and a lower HBF
sometimes will work, but not nearly as well.
The time is in GMT, not local time.

The Short Path propagation chart has been
set up to show what HBF to use for coverage

between the 48 states. Alaska and Hawaii are
covered in the DX chart. The use of this chart
iIs somewhat different than the DX chart.
First, the time is the local time centered on
the mid-point of the path. Second, the distance
given in miles is the Great Circle path distance
because of the Earth’s curvature. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to Miami (1250
miles), the local time centered on the mid-
point of the path is the same in Boston as
in Miami. Looking up the HBF’s next to the
1250 mile listings will give the HBF to use
and the time periods given will be the same
at each end of the circuit. B.) To work the
path New York to San Francisco (2,600

miles), the local time centered on the mid-point
of the path will be 1% hours later than at
San Francisco and 1% hours earlier than in
New York (the time difference between New
York and San Francisco is 3 hours). Looking
up the HBF’s next to the 2,500 mile listings

l— Advance Forecast: July 1962
Good: 3-13, 21-26

Fair: 1-2, 14, 16-20, 27-29 will give the HBF to use. In San Francisco
Bad: 15. 30-31 subtract 1% hours from the time periods listed
| ad: 19, 3U- for local time and in New York add 1% hours

to the time periods listed for loecal time.
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SUMMER 1962 CALLBOOKS

The SUMMER issues of the CALLBOOK are now on sale at your fav-
orite radio parts store. Be sure to ask for your copies of the latest
edition. Or order direct by mail from the publisher:

.$5.00 plus 25¢ for

LOCAL TIME 00 Ol

|

United States Section, per copy .............

(Al K & W calls) mailing.
Foreign SEl:‘l'iﬂl'l._ T e e S e S e T O $3.00 plus 25¢ for
(All countries outside U.S.A.) mailing.
RADIO AMATEUR CALLBOOK, Inc.

4844 Fullerton Avenue, Chicago 39, lllinois, Dept. ST-6
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Old Friend in a New Suit

Arc-5 Exciter

have always been too proud or too Scotch to

purchase a store bought transmitter or even
a store bought exciter. Likewise I have hesi-
tated to buy the necessary parts to build a sure
muf all band home brew job. Consequently I
have limped along for years with a one-band
rig or a GF-11 with the coils rewound to work
on 20 or 15 meters, the latter not being any too
stable at times. It has always seemed to me
that there ought to be a simple, “cheap and
dirty,” way to solve this problem. I think I
have stumbled on to it.

The stability of the ARC-5 *command trans-
mitter” is well known. More of them have been
cannibalized in one way or another than any
piece of surplus gear to come out of World
War II. They are still for sale in every mag-
azine you pick up. The only trouble is that,
without extensive revision, they are good for
only one band or two at most. If you start on
80 meters you need multipliers after you get
below 40; in fact, it’s difficult to cover both 80
and 40 with one coil. The advent of National
all band tuners at bargain prices caught my
attention; so I bought a couple of the small
size and one of the larger size. The small one
made possible about the simplest revision of the
ARC-b vet devised. All you need to do is take
out the roller coil and the final plate coil and
set the All Band Tuner in its place. Leave the
tubes in parallel as they were originally and
connect the tuner as per diagram by National.
See Fig. 1. Use the existing rf choke and add
a 002 mica by-pass from ganged condenser
shaft to ground. You are now in business.

1625's
6B0mmt 4
7o @
s

e e e 2
. VRISO0 i'— ; -
8l . AN, 3
B+ 000
|usc el
! . VRI5SO
i WV +
0 = M T
= SUPPLY __#.

@ OSCILLATOR GRID CRCUIT
FOR 80 METERS
@ NATIONAL - ALL BAND TUNER

FiG. |

ADD PADDER AND SWITCH

MB-40 DL

Beb Baird W7CSD
3740 Summers Lane
Klamath Falls, Oregon

Well almost in business, that is. I chose the
7 to 9 me unit for two reasons. First of all I
had one on the shelf that had already had the
erystal and eye tubes removed and replaced
by VR tubes, affording a 255 volt regulated
voltage for the oscillator. Secondly it looked
like a natural to cover 40, 20, 15 and 10 meters.
Such proved to be the case. Using a 300 volt
supply (also found on the shelf) I obtained
adequate output from 40 to 10 meters to drive
something the size of a 6146 or 8307. 40 and 20
meters provided sufficient power to drive an
amplifier requiring a couple of watts drive.
All you have to do is turn the dial on the
tuner! Switching in a 680 mmfd silver mica
padder in parallel with the grid tuning con-
denser makes it possible to also cover a 200
ke portion of the 80 meter band with a watt
or two of output. A 1000 ohm 10 watt resistor
was placed in series with the 300 volts and
the oscillator-VR tube combination, the VR
tubes already being on the rear deck of the
ARC-5. 300 volts was fed directly to the 1625
stage, which is also connected to the series
sereen dropping resistor as well as the plate
circuit.

If vou’re considering driving something on
the order of a 6146 you can stop right here.
I was planning on driving a 200 watt final that
required a little more drive than could be
obtained on 10 meters; and even 15 was a
bit short. So it was decided to investigate the
ARC-5 a bit farther. Removing the shield ean
from the oscillator reveals an air padder in
parallel with the main tuning capacitor in the
oscillator. If you disconnect this padder you
will find that the oscillator fundamental fre-
quency can go as high as 14.5 me and some-
where in the middle it tunes to 10.6 me. Sur-
prisingly the stability is about as good as be-
fore. And now by doubling in the 1625 stage
you can get either 15 or 10 meters with lots
of output. So the final cireuit used in the os-
cillator as seen in Fig. 2. incorporates a three
position two gang rotary switch, Position #1
puts the silver mica padder in parallel with
the main tuning and places the oscillator and
hence the 1625 stage on 80 meters; in all other
positions the silver mica is out of the circuit.
Position #2: Oscillator circuit is the same as
the original and the 1625 stage operates on
either 40 or 20 meters. Position #3: the pad-
der under the shield is disconnected and by
tuning to the proper dial setting the oscillator
is either on 10.6 me or 14 me and the 1625
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stage gives full output on eit
meters.

Due to the size of the all band tuner the
cabinet of the ARC-b had to be slightly modi-
fied. As can be seen from the photo, it was
necessary to put a “top hat” on top of the
original can. A little work with the tin snips
was required to clear the tuner and a 5 x 6 x 3
inverted aluminum chassis was added. The
only other mechanical change, aside from
mounting the above mentioned rotary switch,
was pulling a couple stator plates out of the
old padder capacitor in the 1625 stage. This

l MAIN D-"Ew
TUMNING | 2 A
M~
BUILT IN
T TAIH PADDER

FiG 2

was necessary to get screw driver clearance
for mounting the all band tuner. The holes
came thru the base of this old padder. In my
case this capacitor is no longer in use although
it could be used, as well as the old 1625 main
tuning capacitor, for part of the padder to
get to 80 meters. In any event the removal of
a couple of stator plates would not seriously
harm the operation.

S0, for well under $10 in addition to the
ARC-5 you have a five band tuner! To those
who have a 40 meter ARC-5 or command trans-
mitter on the shelf and no all band exciter in
the shack, this bit of refurbishing should be
of interest. .+« WICSD
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SWAN sse Juzzsceiror

One Band 180 Watt Transceiver — $275 |
New Look, New Power Supply, Special Fregs.

All inquiries answered promptly.

ELLIOTT ELECTRONICS, INC.

418 N. 4th Avenue — Tucson, Arizona !

TELETYPEWRITER
EQUIPMENT +« COLLINS

51J2, 51]J3, R-390A/URR Receivers (.50-30.5
MC). Teletype Printers #14, #15, #19, #20,
#26, #28. Kleinschmidt Printers #TT-4A,
TT-76, TT-98, TT-99, TT-100, GGC-3. Tele-
writer Frequency Shift Converter. For general
information & equipment list, write to TOM,
WI1AFN, ALLTRONICS-HOWARD CO.,
Box 19, Boston 1, Mass. Rlchmond 2-0048.

- ——7The CUBEX MK IIl De Luxe 3 BAND QUAD

/@ FIBERGLAS SPREADERS .. only $99.50

CUBEX

"Little MKonstepr™ AUTU-KEY Pat. £,988,597 BATTEHY powersd: o ¥ILS
B0 tobes, 50U translstora, 5O warsap. J—45 =1 ' X
RIGET or LEPT hended. INTERLOCEED. Streight, semi, FULL sutometic
Prototype tested on the sir FOUR years. Price, ready to go 329,98
ALEX J. TREMBLAY W1CgJ, 27 North Avenue, St. Johnsbury, Vermont

cU-40 WNPL,

Noew 3 ways

® ALUMINUM SPREADERS .......c.civcvicnnnsnunannns only $79.50
® BAMBOO SPREADERS .............. by e ... only $67.50
All models use the heavy duty Cubex support structure — 2 0.D.
tubular alum. boom — Heat treated alum. spiders — Hi-Gain — Hi-

FBR — Single feedline optional.

Low Wind Resistance—Light Weight, only 27 lbs.—TV Rotor Handles
—l.ow SW R—Pre-tuned Reflector Coils—No Stubs
The CUBEX MK Ill gives

antennas with separate FULL WAVE driven elements on each band. All
this in half the horizontal space required by a 3 el, 20 mtr. beam.

you 3 FULL 5IZE, FULL EFFICIENCY, beom

WRITE FOR FREE BROCHURE “F”

COMPAN

ALTADENA .

CALIFORNIA
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12th NATIONAL
ARR.L.CONVENTION

Memorial Coliseum—Portland, Oregon

Sept.1-2-3-1362

Don't miss these exciting
9) ham-filled days...and events

Navy Radar

Picket Destroyer—Hams will
be taken on special behind-
the-scene tours.

ARRL Officials—from Hart-
ford will take part in technical
discussions.

Technical Papers—Demonstrations and
new ideas in the electronics field.

ELECTRONICS EXHIBIT

occupying many thousands of square
feet. Included is a working model of the
“Oscar' satellite that made communi-
cations history. Also National Aero-
nautical and Space Administration
display of our first man-carrying satel-
lite, Friendship Seven.

Other High Interest
Ham Events

Make your reservations now! Plan now to
attend! The registration cost is meager
($5.75 for licensed Amateurs and $3.75 for
Non-Hams). Economical hotel and motel
accommodations available,

For Details Write:

1962 A.R.R.L. Reservation Committee |
P. O, Box 1335 Portland 7, Oregon

P S T T T SRS SRR <L
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Dear

Keeping the Indians

HAVE you recently moved to a new neigh-

borhood? Are you planning to make such
a move in the near future? Are you getting
ready to put a new rig on the air? Has your
rig recently become a bulging teepee for a
tribe of Tennessee Valley Indians? Does your
neighbor’s TV set have a “wide-open” front
end or a 21-Mec i-f? If you can answer ‘“yes,”
or even “maybe,” to any of these questions,
this article may be just what the doctor or-
dered to keep tempers cooled until you ecan
bury the TVI hatchet.

One of the most important ingredients in a
TVI stew is good public relations. Yet, too
often overlooked, but just as important as
your neighbor being a jolly good (until now)
fellow, iz his understanding of the basiec
problem. If he doesn’t have the faintest idea
about the causes and cures of TVI, he can
easily turn into an awful stinker, more out of
sheer ignorance than impatience. This article
has been prepared for the layman, in his own
language, so that through his understanding
the sometimes rocky road to a TVI cure can
be more comfortable for both you and your
neighbor.

Dear Friend,

You have an interesting neighbor with a fas-
cinating hobby! He is a member of a world-
wide fraternity of over a quarter-million in-
quisitive men, women, and children, in several
hundred countries, who thrive on the never-
ending magic of electronics and the adventure
of interchanging ideas across oceans and con-
tinents at the speed of light. The farthest cor-
ners of the world are at his fingertips; just
the flick of a dial will take him into the home
of another amateur, perhaps thousands of miles
away.

But the very mysteries of electronies which
make this hobby so fascinating can bring
something less than ecstasy to people who live
near an amateur station, even to you. No ama-
teur wants this to happen, and most go to
fantastic efforts to make sure, as well as they
can, that it doesn’t. As embarrassing as the
rare cases of interference are to amateurs,
they can be downright frustrating to someone
who is not familiar with their causes and cures.
Even more important, is that tracking down
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Friend

on the Reservation

Douglas G. Hedin K¢OFB
219 Blanchard Blvd.
Syracuse 9, New York

causes of television interference (TVI) often
are two-man jobs; the amateur sometimes
needs help from the owner of the TV set,
who obviously ecan’t be of much help unless
he knows something about the problem.

In the early days of radio, both amateur and
commercial stations often operated on frequen-
cles (dial settings) very close to each other.
Because of this, and because we didn’t know
very much about radio, it was not uncommon
for a home-owner to hear amateur stations
on his house radio. However, as we learned
more and more about electronics, and as newer
frequencies came into use, home and amateur
equipment was designed so that neither would
interfere with the other, provided, of course,
that both were constructed and operated prop-
erly. But then came television, and we had
to start learning from scratch all over again.
We still have a lot to learn!

A radio or television set is like your house.
Your house has a front door through which
you may invite in or keep out anyone you wish,
with just a turn of a key. Similarly, you may
invite in or keep out of your radio or television
set any radio signals you wish, with just a
turn of the dial. However, just as an in-
truder may break into your house or sneak
in through an unlocked window, unwanted
radio signals may find their way into your
TV set, whether you invite them in or not,
either because the signals are in the wrong
place or because the lock on the electronic door
is defective.

There are three primary causes of interfer-
ence to television sets: (1) defective amateur
equipment, (2) defective television sets, and
(3) freak, unsuspected oddities of nature that
occasionally appear (and sometimes disappear)
unpredictably. Although each type of interfer-
ence may look the same to the layman, the
different types usually can be identified by an
experienced amateur.

When the problem is traced to the amateur
transmitter, the amateur merely locates the
source of trouble within the transmitter and
eliminates it. All amateurs have to take spe-
cial tests, given by the Federal Communica-
tions Commission (FCC), to demonstrate that
they know how to operate and maintain radio
equipment properly. Once an amateur has

JULY 1962

PRICE
$9.95

No Books To Read—No Visval |
Gimmicks To Distract You. Just

LESS THAN % THE TIME

I w
Theee 12 e EPSILON

2V/2 Hr. 2769 CAROLINA
\ Insrru:l';nn REanns REDWOOD CITY, CALIF. )

GENERALIZE YOURSELF! \

LEARN RADIO CODE

The EASY WAY

listen and learn

Based on modern psyeholegieal
techniques — This course will take

you beyond 13 w.p.m. In

Available also on magnetictape
See Your Dealer Now!

.....
......
ol

= S16NiLS 'POP ouT’

WITH DOW’S

PREAMPLIFIER

Get signals you didn’t hear!

Not a gimmick, but a tested
. and proven accessory. Pre-
& cision made, fully backed by

e 8 Dow-Key's traditional Factory

Warranty.
HELP YOUR RECEIVER!
The DKC-RFB Booster is a

price , . .$710.75 50 to 70 ohm impedance

matching ‘'‘broadband pre-

amplifier'’ guaranteed to increase the over-all gain by 1 to 6 *'S"
LH:!:I:.'@DN;( all gagds (1.5 to 30 mec). To improve sensitivity, work
wi , and bring up weak unintelligible signals, you'll want a
DKC-RFB. Designed for receivers up to the $300 class.

DOW- KEY COMP‘ANY - '”::‘HEP::':;ITLLS

| PAUSAN COMPANY

STANDING
WAVE BRIDGE

Measures both 52 or
75 ohms. Takes full
kilowatt.

$17.95

TRANSISTORIZED

OSCILLATOR-MONITOR |

Complete unit — 2 transistors.
Pitch and volume controls.

$14.95

LOW-PASS FILTER
4 Shielded sections
—Up to 80 db at-
tenuation. 52 or 75

ohms — negligible
o $11.45
HYBRID

PHONE PATCH

Use on AM or SSB. Built-in
R.F. Filters. Gain controls, ‘
null controls, YU-meter.

$27.95
. SAN RAFAEL, CALIF.
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6 O LCRANKLD TOWER

MPH

True Wind Speed
*At 60 Feet

USING A HEAVY
TRI-BAND 10-15-20
METER BEAM

Assembled Weight—40 Ibs.

Wind Surface Area—5.7 sq. ft.
Wind Load—I14 lbs.

Maximum Element Length—28’
Boom Length—I|4’

Turning Radius—I15.5"

OR
50 MPH.

Using our special design rotor, mount-
ing caqe.

with your heavy Tri-Bander at
m"

GIANT \
40 Meter Beam at 54

and a

Boom—2" OD x .110 wall x 20’

Maximum Element Length—44'3"

Turning Radius—24'4"

Antenna Weight—58 |bs. :

Wind Load—(ElA Standard)—
200 |bs.

Wind Surface Area 10 sq. ft.

WORLD'’S

*Certified by Regq. Prof. Eng.

oy o

F. Q. B.
WITH HEAD MOUNT PLANT

Brkt. M ast Cage
$19.50 $12.50 $49.50

Tilts over on a heavy base
plate for access to motor and
array.

Horizontal and diagonal brac-
" ing throughout.

SUPREME
ELECTRONICS

INC.

FRONT & MAIN STS.
UPLAND, PENNA.

passed these tests and has received his license,
he may be fined heavily, or even imprisoned,
if he willingly operates his equipment improp-
erly. Such stern measures seldom prove neces-
sary, however, because most amateurs are nice
people and they believe in the high standards
they are pledged to uphold.

A defective television set, on the other hand,
presents a somewhat different problem. For
example, suppose you have had your television
set for a number of years and it has always
worked fine (lucky you!). Then, an amateur
station goes on the air in your neighborhood,
and blooie; your television set has conniptions!
What should you do? What can vou do? Not
knowing the answer can be more frustrating
than the trouble itself.

Unfortunately, some television sets were
not made to be used in close proximity to radio
transmitters such as those used by amateurs.
Certain circuits and types of construction were
omitted because, at the time, they were not
needed; there were relatively few 1elevision
sets and even fewer amateurs. In addition,
the extra features would have increased the
cost of all television sets, not just those few
purchased by people destined to live near an
amateur station. Now, however, most television
sets are constructed so that they will operate
properly only a few feet away from an ama-
teur antenna,

Should your television set prove to be de-
fective, a competent serviceman probably ecan
bring it back to tip-top shape again at nominal
cost. In addition, the manufacturers of some
of the early-model television sets will be glad
to furnish, either free of charge or at cost,
a modernization kit which a serviceman can
install easily. Your serviceman probably can
tell you the exact policy of the manufacturer
of your set.

Fortunately, the third possible source of tel-
evision interference, those gremlin-type un-
predictables, does not occur very often. When
it does, however, it usually is a first-class
headache, because seldom does one of them
resemble another. For example, in one case a
rain-gutter was the culprit; in another case,
the trouble was traced to defective house wir-
ing; and in another, it was found that the
amateur signals had combined with other types
of radio signals to produce other, interference-
type signals. A complete list of these freak cir-
cumstances, not to mention those that never
could be figured out, probably would fill a
dozen pages.

But regardless of the source of the inter-
ference, whether it is the amateur equipment,
the television set itself, or whatever, the am-
ateur will go the limit to help straighten things
out. Then, when the problem is licked, he
probably will invite you over to see his set-up
and perhaps talk to a friend a thousand miles
away (long-distance rates are really cheap on
amateur radio).

KéOFB



(W2NSD from page 4)

which reduced the efficiency of that experi-
mental project somewhat beh)w the expected
norm, however I feel that we should learn
from our failures and use them as guideposts
to the future rather than as monuments to the
past.”

“Cut out all the baloney Mr. Green, are we
going to get better mail service or aren’t we?”

“Well, for one thing were going to increase
the postage rates on first class letters from five
cents to seven cents and postcards from four
cents to five cents. Then weTre going to intro-
duce a new class of mail, class 1A. which will

go at two cents for postcards and three cents |

for letters. These will both be one standard
size so they will go through automatic address
readers and sorters. The addresses on these
letters and cards will have to be printed by
a special coding system similar to that used
on vour bank checks. This will require new
typewriters and addressing stencils, but the
saving in postage for the new class mail will
make it practical for businesses and we should
soon see a large part of our mail being posted
under this new class. Within a very few years
we should see 90% of our first class mail using
this new system and being handled in a frac-
tion of the present time. A letter will be able
to be posted in Boston and be automatically
sorted and shipped to San Francisco, right
down to the individual mailman, without be-

(Turn to page 71)

HAM SHACK NOVELTY

Authentic-looking, two-color certificate claiming tongue-
in-cheek nwnershlp of an acre on the Moon’s surface.
Ideal gift or conversation piece for shack, bar, den or
office. (See Pg. 119—Jan. 61, CQ.) With p:nld seal and
name and call inscribed only $1.00 each. Six for $5.00.

BOX DXG, 1738 — 201 S#., Bayside 60, N. Y.

Now Hear This:——

WE HAVE CONSOLIDATED!

Now under one roof at our newly enlarged
READING location, everything exclusively
for the HAM, with seven licensed Ama-
teurs to advise and serve you belter.
Remember — we buy, sell, trade, swap,
reni, install and service all makes of Ham
equipment. Mail orders invited. Budget
Accounts welcomed.

GRAHAM RADIO INC.

505 Main Street ® Reading, Massachusetts
Tel. 944-4000

MANUFACTURERS

Looking for a ham rep?

Write IVAN HARRISON W5HBE

6822 Mimosa Lane, Dallas 30, Texas
Phone: EM 3-3218

FrROM $59.98

Send for FREE literature on the com-
pletelineof VANGUARD radiophones,
for industry, Civil Defense, CAP,
Citizens and Amateur bands. Made In
the U.S.A. and guaranteed 5 years.

VANGUARD ELECTRONIC LABS.
190-48 99th Ave., Hollis 23, N. Y.

Send check or M.O, to— |

send for FREE list of
more than 80 models
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BOUND VOLUME $15

We have had a tough job getting enough
volumes of 73 bound to meet the demand, even
at the price of $15. This may be because so many
fellows have seen one around and have a hanker-
ing for the bright red cover and the first fifteen
issues of the magazine that are bound inside.

YEARLY BINDERS
$3.00

These are also in bright red and are stamped
either 1960-1 or 1962. You tell us which you want.
We managed to get some 1960-1 binders that will
hold 14 copies of the magazine. This makes for
a better it if you don’t have all 15 issues. Specify
large or small binder for this year.

MRT-90 CONVERSION: 50c

This booklet gives complete conversion instruc-
tions for converting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar-

ticle appeared in 73 on this unit in the October
1961 issue.

TV is one of the newest
and most exciting phases
of ham activity. This book
gives clear and simple in-
structions for getting an
operating TV station on
the air for under $50 out-
lay! It is no wonder that
hundreds of fellows are
rushing to get on the air.
The interest has been so
high that a bi-monthly
bulletin has now been
started to keep everyone
up to date on the ad-
vances and latest stations
to get into operation.

IMPEDANCE BRIDGE
$1.00

Here is a complete set of full scale drawings
of the parts for the Impedance Bridge which was
featured in the August 1961 issue of 73. This
bridge is one of the most useful pieces of test
equipment that you could possibly build. It would
cost you hundreds of dollars to buy this unit
commercially made. This set of plans comes com-
plete with a reprint of the original article.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed it.

73 Magazine

INDEX
TO SURPLUS
$1.50

This is a masterful
compilation of all
articles that have
ever been printed on

INDEX TO

SURPLUS

surplus conversions,

complete with a brief
run-down of the con-
tent of each article.

TV BULLETIN
$1.00 per year

The first issue of the TV Bulletin is now ready
for mailing. This is a bi-monthly bulletin designed
to keep all fellows interested in Ham-TV up to
date on technical improvements in Ham-TV gear
and on all activities. In the first issue of the
Bulletin there is a list of all known hams who
are repurted to be getting on the air on TV. The

Bulletin is edited h Mel Shadboelt, WgKYOQ,
the author of the pnpular HAM-TV book. Get in
on this from the first issue and have a complete
set of information at your fingertips. The pres-
ent plans call for six issues of the Bulletin per
vear, with at least 12 pages per issue,

MICKEY MIKER 50c

This is the first of our small booklets to come
off the press. It is a complete description of the
construction and operation of a little device
which will measure capacity to a high degree of
accuracy. This is a gadget that can be built out
of most junk boxes and will forever be a handy
item to have around when you are building some-
thing new or fixing something old.

BACK ISSUES

-

-
-

We have a diminishing stock of all back issues
except January 1961, We are willing to part with
this stock for {]I]I}' 50¢ each. How about that!

Peterborough, New Hampshire
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(W2NSD from page 69)

ing hand sorted once. Mail will be sorted
once, but it will be sorted just like IBM cards.”

“This sounds like quite a step ahead. How-
ever, wouldn’t this eventually make it possible
to reduce the number of post office employees?
And hasn’t this prospect created some political
difficulties for you?”

“If you are referring to the exaggerated re-
ports in the papers about my connections with
the company that has patented the special
typewriters and stencils for our proposed new
automated system, there is absolutely nothing
to it. The small interest that 1 had in that com-
pany was turned over to my brother two years
ago and I no longer have the slightest connec-
tion or interest in the company.”

Help

This magazine is getting to be a little more
than Virginia and I can handle all by our-
selves, so were looking around for someone
to work with us. We'll be moving our office
this summer and would like to find someone
with a strong back for that, plus some building
experience to help put in a very elaborate
ham station.

I thought I'd mention it in case there hap-
pened to be any readers who might have a
summer to squander in exchange for a little
loot and a lot of experience. This could even
be a career for the chap with the right back-
ground.

Author-Author

Perhaps you are not aware of the prodigious
number of articles we have been publishing
in 73. You may appreciate this more if you
whip out a copy of QST and CQ and start
counting. For instance, in the May issues of
all three magazines we find that QST ran
eight feature technical articles and CQ ran
seven. Compare this with the twenty-six in 73
and you’ll see what I mean. You may have
noticed that we had not had to sacrifice qual-
ity in order to publish this volume.

How do we do it? Well, first of all we have
an unequalled record of fast high payment for
articles which has been bringing us the pick
of the new articles. Our policy of paying for
all articles on acceptance, a policy which
brings home the bacon from one to three years
sooner than many old hands at ham writing

(Turn to page 73)

ADDITION

The formula is simple: more pages in 73 mean greater weight per
copy and this in turn means a larger postage bill each month. Multiply
this by the threatened postal increase on second class mail and you have
a new subscription rate before long. We hate it, but they have all the

cards.
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Warning

If you don't order at least one of these specially
selected books this month you are going to feel
awful. This will be the combined result of your
realizing that you've let another month of your life
ago by without improving your reference shelf and
the quilt, shared with all other 73 readers, for re-
ducing the Bookshop personnel to near starvation.
This is such a humanitarian gesture all the way
round that it should be tax deductible.

1—ELECTRONICS & RADIO ENGINEERING -Terman. One
of the most complete text books ever printed. 1078
pages. Theory, but easy oa the math. $15.50

4—RADIO AMATEUR CALL BOOK—Summer Edition. $5.00

5—ANTENNAS —Kraus (WBJK). The most complete book
on antennas in print, but largely design and theory,
complete with math. $12.00

8—RADIO-TELEVISION & BASIC ELECTRONICS—Oldfield.
Logical presentation and descriptive illustration make
this on ideal book for the beginner. Written by self-
learning of electronics principles. 342 pages. $4.95

13—REFERENCE DATA FOR RADIO ENGINEERS. Tables,
formulas, graphs. You will find this reference book on
the desk of almost every electronic engineer in the
country. Published by International Telephone and Tele-
graph. $6.00

16—HAM REGISTER—Lewis (W3VKD). Thumbnail sketches of
10,000 of the active and well known hams on the air
today. This is the Who's Who of ham radio. Fascinating
reading. Now only $2.50

18—50 YOU WANT TO BE A HAM-—Hertzberg (W2DJ))
Second edition. Good introduction to the hobby. Has photos
ond brief descriptions of almost every commercially avail-
aoble transmifter ond receiver, plus occessories. Lavishly

illustrated and readable. $2.95
57A—-HOW TO OBTAIN YOUR CITIZEN’S RADIO LICENSE—
I s e e e G e el D IaTe T | T e ala Y3 $1.00

21—-VHF HANDBOOK—Johnson (W6QKI). Types of VHF prop-
agation, VHF circuitry, component limitations, antenna de-
sign and construction, test equipment. Very thorough book
and one that should be in every VHF shack. $2.95

22-BEAM ANTENNA HANDBOOK—-Orr (W6&SAI). Basics,
theory and construction of beams, transmission lines, match-
ing devices, and test equipment. Almost all ham stations
need a beam of some sort . . . here is the only source
of basic info to help you decide what beam to build
or buy, to install it, how to tune it $2.70

26—5-9 SIGNALS—Orr (W6SAI). A manual of practical de-

fui_le::l d:::h: covering design and construction of highly ef-
ficient, inexpensive antennos for the omateur bands that
you can build yourself. $1.00

27—QUAD ANTENNAS—Orr (W6SAIl). Theory, design, con-
struction, and operation of cubical quads. Build-it your-
self info. Feed systems, tuning. $2.85

28—TELEVISION INTERFERENCE—Rand (WIDBM). This is
the outhoritative book on the subject of getting TVI out
of your rigs ond the neighbors sefs. $1.78

32-RCA RADIOTRON DESIGNERS HANDBOOK-1500
poges of design notes on every possible type of circuit,
Fobulous. Every design engineer needs this one. $7.50

40—-RADIO HANDBOOK, 15th EDITION—Orr (WASAI),
This is far and oway the best amateur radio handbook
ever printed. Over 800 pages. $8 .50

32-HOW TO READ SCHEMATIC DIAGRAMS—Marks.
Components & Diagrams; electrical, electronic, ac, de,
auvdio, rf, TV, Starts with individual circuits and carriers
through complete equipments. $3.50

S8—ANTENNAS FOR CITIZENS RADIO — Orr (W4SAT).
General coverage, mobile and directional antennas for
27 mec. band. Build and tune ‘em. $1.00

12

80—SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. | (second edition). This book gives circuit dia-
grams, photos of most equipment, and raother good ond
complete conversion instructions for the following: BC-
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-9468B,
SCR-274N 453A series receivers conversion to 10 meter
receivers, SCR-274N 457A series transmitters (conver-
sion to VFO), SCR-522 (BC-624 aond BC-625 conversion
to 2 meters), TBY to 10 and & meters, PE-103A, BC-
106BA/1161A receiver to 2 meters, Surplus tube index,
cross index of A/N tubes vs. commercial types, TV &
FM channels. $3.00
B1—SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. Il. Original and conversion circvit diagrams, plus
photos of most equipments and full conversion dis-
cussion of the following: BC-454/ARC-5 receivers to 10
meters, AN/APS-13 xmtr/revr to 420 mc, BC-457/ARC-5
xmtrs to 10 meters, Selenium rectifier power units, ARC-5
power and to include 10 meters, Coil data-simplified
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac
winding charts, AVT-112A, AM-26/AIC, LM frequency
meter, rotators, power chart, ARB diagram. $3.00

82—SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. H1—Original and conversion dicgrams, plus some
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4,
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT-
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253,
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5,
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53),
Rt-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T-
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375.
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2,
APA10, APT-2. $3.00
B3—THE SURPLUS HANDBOOK, VOLUME |—Receivers and
Transmitters. This book consists entirely of circuit dia-
grams of surplus equipment and photos of the gear.
One of the first things you really have to have to
even start considering a conversion of surplus equip-
ment is o good circuit diagram. This book has the
following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342,
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654,
-659, -669, -6B3, -728, -745, -764, -799, -794, BC-923,
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231,
CRC-7, DAK-3, GF-11, Mark I, MN-28, RAK-5, RAL-S,
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor
Color Code, JAN/VT tube index. $3.00

731-HAM-TV-W®HKYQ. This is the only book available
on this fascinating branch of ham radio. Describes com-
plete ham TV station that costs under $50. $3.00

734—INDEX TO SURPLUS—Bibligoraphy of all surplus
articles printed in all radio magazines to date, Brief

description, etc. £1.50
735—-BOUND VOLUME—October 1960 through December
15 issuves (Vol. 1). $15.00

Order Form

Circle the book numbers you wish to order.
Please include cash, check, money order . ..
or something we can deposit in the bank.

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 39, tax)
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(W2NSD from page 71)
had become accustomed to, has encouraged
many of the established writers to get back
to their typewriters.

If we are to continue to publish this vast
rash of articles we have to have ’em coming in.
This means that if you build something of
interest to the gang it is up to vou to see that
an article is prepared on it and the informa-
tion is passed along.

The rules are simple. Use a typewriter,
double space, check the article for typing er-
rors and spelling, make sure the schematics
are clear enough for our draftsman to under-
stand and have all parts indicated on the
schematic. In the article tell just what people
have to know to duplicate vour efforts, but
don't go on at length. Keep it short and sweet
. . . the money will be long and green.

Mismatch

WgRUF is putting out a whopper of a bul-
letin out in Iowa. This is a strongly club-
oriented publication and will be of interest
to everyone in the Midwest. Subscription is
$2.00 per year. This compliments Western
Radio Amateur for West and Florida Skip for
the South. Support your local publications.

High Power Mobile

There may be a few problems still to solve,
but it looks as if Electra-Power has the best
answer yet to running a mobile KW. E-P is
now marketing a very small alternator (5”
dia.) that will furnish over 2000 watts at 120
vac. This alternator is designed to mount on
your engine and be driven from the fan belt
or from a separate pully attached to the drive-
shaft. E-P has installation parts that fit almost
all cars.

The Electra alternator was originally de-
signed for fixed-mobile uses where people
needed ac and no power lines were available.
In this application the car engine would be
adjusted to a fixed rpm and the alternator
would put out 120 vac at 60 cps. This was
great for lots of uses, but hams have to have
their power while they are driving, and this
means that a voltage regulator was needed
that would hold the voltage constant over a
wide range of engine rpm’s.

The regulator is now available ($47 extra)
and it will hold the voltage from the alternator
steady at any engine speed over 1100 rpm.
This is a medium-fast idle, but will not greatly
inconvenience the driver. The regulator ab-
sorbs about % of the available alternator out-

JULY 1962

FREE PARKING
COME IN FOR OUR SATURDAY SPECIALS

THOUSANDS OF ITEMS

— THOUSANDS OF BARGAINS

APX-6—UHF transponder, perfect for 1215 me. Very little
conversion needed — complete w/tubes ... .. NEW $18.95
ATK/BC-1211—-TV comera w/iconoscooe and all tubes, At
obout 1/3 last surplus price and 5% of government
price. For closed circuit TV. .. ... v v enenns L/NEW 99.50
AXR—Receiver-Monitor for ATK .......cccuns EXC 29.95
ATX—Xmir u/w ATK-camera, incl. antenna...EXC 39.95

I-196B—Sig. Gen. 150-230mc—terrific buy.. ... NEW 1.45
PE-103 — Dyn w/filter and start relay. In 6 or 12v @
21a0/11a; Out 500v @ 150mMa. .. cvnsvnrenesnas EXC 12.50
Sets AN/APN-? etc. Mfr: Eclipse-Pioneer. ....... 4/45.00

BC-1206—RCVR 195-420kc, 5 tubes, 4 I|bs.....EXC 8.95
BC-617—RCVR 30-50mec, FM, xtal cnnlfplled.*.EXC 22.45

ASB—Transmitter SIBME .. ccnuviiansassssas i NEW 17.50
ASB—Indic’r. Scope w/5BPl, easy conv.......NEW 1545
ID/68/APN-4—5"" Loran Scove, easily conv....EXC 11.95
T15-239—Famous lab scope by Lavoie..Special..EXC 119.45

SCR-522—XCVR 100-156mc, 832 final, 30 Watts . EXC 18.45

BC-620—XCVR 20-27-9mc, w/tubes ......... NEW 12.45
BC-1158—XMTR 50-97mc, 815 final AM—few left—
NEW 24.45

BC-458—XMTR 5.3-7mc, can run 120 Watts. . .EXC 6.95

GO-9—XMTR 0.3-18mcs, 100 Watts, 2 803's final.
Phone Transmitter ..... o iy, o] NEW 54.50

BC-604—XMTR 20-27-9mc, 30w, 10ch—bargain. NEW 9.45

H-63/U—Headset & Boom Mike...low price...EXC 4.50
T-26—Mobile chest carbon "“"mike’.....NEW.4/4.00 1.25
J-5—Flameproof key.....buy two.....NEW 2/1.25 .69 |
A-62—Phantom ant. 20-29mc, handles 50w...NEW 1,25

NEW, UNUSED SURPLUS TUBE SPECIALS—GUARANTEED

4X150A ..51200 803 ........ 295 6AKS ...... S
SEX® il 495 807 ........ 130  SACY il 40
307A ....2/1.00 B29A ...... 400 6SN7 ...... .40
TR Hress ity ace 295 B iecioes 1.00 6SH7 ..10/12.00

SCOPE TUBES - { a1 M 450 1628 ..... 3/1.00
SAPY e R.00 “IBPT v iin 5.50. 1626 ... .u 5/1.00
IPBY . 3.50 6H6 ....... 30 1698 ...... 25.00
58P4 ...... 985 5557 . .ivie JO 9004 ..... 8/1.00
Coax Connectors—PL259 or SO239 .....covenn-. 3/1.00
Dummy Antenna—Telescope w/S0239 fitting....... 1.00
Thermal Relay—tube type B1626............ 5/4.00 .99
Antenna Dish—Parabol reflector, 30 inch......... 4.95
Circuit Breaker—117 Vac, 3 Amn., Curve 1....... 1.00

All prices FOB Linden, N. J. Some quantities limited.
Prices subject to change without notice. Min. order $4.00.

U.S. 1 ELECTRONICS

1920 E. Edgar Road Linden, New Jersey

on Highway U.S. 1 — across from Esso Research Labs

TECHNICAL MANUALS COMPANY

TM-11-854 Receiver R-3881
11-856 Receiver R-3%90
11-856 Receiver R-392
11-863 Receiver R-391
11-885 R-140/FSM National HRO series. ...

11-4700 Electrical Indicating and Measur- |
ing Instruments Repair Instructions 5.00

11-2023 Installation Instructions Carrier. Type C.
OA-12/FC — OA-9/FC — OA-11/FC 7.00

11-2028 Telephone Repeaters OA7—OA8/FC 7.C0
Navships 900515 A Panoramic Set RDG ... 6.50
Navships 323-A Radio BN-1 .. 5.C0
Navships 91198 Direction Finder AN/URD-2 B.50

Send check. We pay postage.

P. O. Box 406 & Utica, New York
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put, dropping the 3000 watts available to
about 2100 watts regulated. This should be
plenty.

As the engine speed changes the voltage
stays constant and only the frequency changes.
This should cause little difficulty. Since the
frequency does not go below 60 cps there will
be no problem of transformer heating. At
higher frequencies the transformers are more
efficient and will operate cooler. You have to
be careful not to try to run synchronous fans
from this varying source. Other than that you
should be able to take any piece of home gear

out and plug it in the car and have a ball.

10-15-20M QUADS

®PRE- CUT - *PRE-TUNED #TRIBAND

sg?u? nEEPT. 7 $99Fibnrnluu

WRITE FOR PREE LITERATURE EXTRA PARTS AVAILABLE

S'/?y/gm, PRODUCTS

406 BON AIR DE

TEMPLE TERRACE FLA

POSITION OPEN, SALARY OPEN for experi-
enced ham who knows antennas, mobile, fixed,
amateur, CB and commercial. Engineering
degree not required but plenty of savvy in de-
sign and construction of antennas a necessity.
Writing or descriptive ability would help, too.
Excellent opportunity for the right man. Write
Mr. Sam Goldstein, MASTER MOBILE ANTEN-
NAS, 4125 W. Jefferson, L. A. 16, Calif.

ALL BAND TRAP ANTENNA !

S ——— 3 W e
o’ .
Reduces Interference and For ALL Amateur Trans-
Noise on All Makes Short mitters. Guaranteed for
Wave Recelvers. Makes World 500 Watts Power for PIi-

Wide Reception Stronger. Net or Link Direct Foed,
Clearer on All Bands) Light, Neat, Weatherproof

Complete as shown total length 102 ft. with BT ft. of 712 ohm
balanced feedline, HI-impact molded resonant traps. (Wt. 8 o=z
1" 2 5" long). You Just tune to desired band for beamlike re-
sults. Excellent for ALL world-wide short-wave receivers and
snmateur transmitters. For NOVICE AND ALIL CLASBS AMA-
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED!
Ellminates 5§ separate antennas with excellent performance
guaranteed. Use as Inverted V for all band power gain, NO
HAYWIRE HOUBE APPEARANCE! EASY INSTALLATIONI
80-40-20-15-10 meter bands. Complete......ccovveaacns SMH
40-20-15-10 meter bands. G4-ft. ant. (best for w-w awl’ l} l
20-15-10 meter bands. Dual Trap. 24-ft. antenna,
SEND ONLY £3.00 (cash, ck., mo) and pay pnﬂ.mm hﬂmn
COD plus postage on arrival or send full price for postpald
delivery. Free information.

Avallable only from:
WESTERN RADIO - Dept. A7-7 -

Kearney, Nebraska

COAX CONNECTOR, PL-258, connects
2 PL-259 plugs together, NEW., 60c ea.
3 for $1.50.

PLATE TRANSFORMER 1460-0-1460 vac
500 ma. 11I5v/60/1 primary. Kenyon,
6l/s x 8 x 7, 45 |bs. ship. wt. NEW. $21.50

BLANK CALIBRATION BOOK for BC-
221 Freq. meter. Also LM. NEW.
SR R o YT each

VOLTMETER 0-150 volt A.C. 2" round.
NEW. 73 Speclal i iieinssagaaiiss

43,678 plugs and connectors (3 sold
today) Write your needs.

“SATISFACTION GUARANTEED"
1147 Venice Bivd

H I w A Y c o e Los Angeles 15, L';:liﬂ

$2.50

So far, Electra points to several installations
using their alternator successfully. The Swan
and Cullms transceivers are being used be-
cause of their physical size, but I doubt if it
will be long before we see some higher power
putting around.

If any of you fellows work up any mobile
linear amplifiers to make use of this alternator
we sure would like to have as much informa-

tion as possible on it.

Delicensing

Such a high percentage of the hams around
the world are really nice fellows that we have
overlooked the few crumbums that have snuck
into our midst. Maybe it is just because peo-
ple come to me with their troubles, but I'm
hearing about more and more miseries that
just shouldn’t be permitted to continue. I have
watched with horror the procedure that the
FCC has to go through to revoke an amateur
license. It is unbelievable. We could rid our-
selves of these conscienceless heels if the FCC
would modify their system to permit more
painless delicensing.

Suppose, for instance, a petition signed by
ten amateurs were made grounds for an in-
vestigation. A fellow has to be pretty ob-
noxious if he is going to get ten fellows mad
enough at him to have them register an of-
ficial complaint. Then, at the convenience of
the nearest FCC official, the petitioners, the
offending ham, and any witnesses for either
side could get together for a discussion of the
situation. If the FCC official decides that the
scoundrel obviously has been making trouble
then his license should be revoked on the spot
for a couple of years or permanently.

A procedure of this nature would take care
of the mere handful of serious cases such as I
have run into in my 25 years of hamming. Do
we really want to protect amateurs who are
nasty and uncooperative about TVI, fixing
their rigs when they splatter, etc? Do we want
to keep being annoyed by fellows who broad-
cast smut in our bands or who indulge them-
selves in biggoted tirades on the air? These
people are, by our standards, insane and
should be put off the air. And how about the
few amateurs who devote considerable time
to interfering with QSQO’s for the perverse de-
light in making people mad? Who needs ’em.

Mobile SSB

A few years back there was great interest in
mobile operation. What happened to mobile?
I don’t know about everyone else, but my prob-
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lem was one of compounded frustrations which
ﬁlilally dlsc?uraged me. By the time I got
through trying to trick reluctant antenna coils
Into occasional performance 1 found that few
tellows could hear my pip-squeak signal any-
way. As soon as I encountered this setback
with higher power my car battery committed
suicide.

Never Say Die, says I. I met this turn of
events with a higher power generator and a
huge battery. After an intense effort to single-
handedly boost sales of auto accessories via
three of these generators, five regulators and
two more batteries in dismal succession I
threw in the towel and decided to wait for
mobile sideband gear to come on the market
50 I could work out without having to muster
up all those expensive dc amperes.

Mobile sideband did arrive, but not for me.
I found that I had the choice of either of two
well over $1500 units. With a sigh I de-
cided to sit it out and wait for someone to
work out a more economical arrangement,
Sure, I know, if I had spent my time making
money for myself instead of making others
rich I could easily have enKWM’ed myself.

My waiting period is about over. By fall we
should have a dozen different makes of side-
band transceivers fighting for room under our
dashboards. The Swan transceiver (adver-
tised only in 73) was the first of the lower
priced rigs to get into production. Their
pileup of back orders was enough to convince
even the hardest heads in the industry that
transceivers are going to be “it” for some time
to come. Some of the companies had their
engineers working on their own transceiver de-
sign, others rushed out and bought a Swan to
use as a prototype. One company even went
so far as to buy a used Swan rig from another
manufacturer that had just finished making
their own carbon copy.

If as many fellows have been waiting
around for this gear as I suspect we could
have quite a boom in the ham industry this
year. This would carry other products into
high sales too: noise silencing kits put out by
Sprague and Johnson, mobile antennas and
mounts, microphones, alternators, ad infinitum.
Try to stick to 73 advertisers as much as
possible, eh?

July Last Year

We have a good supply of last July on hand.
This was quite an issue and you should have
pme in your files. The lead article was on
portable two meter antennas and described a

(Turn to page 76)
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HARTMANN SURPLUS CO.

is built on the idea many people like to
build and experiment. With this in mind,
we offer low prices, and extra fast service. |
Send for our free catalog, and see for your-

self.
P. O. Box 5031 @ Eugene, Oregon i

2-METER RECEIVER & 2/6/10

METER XMTR

SCR-522 rcvr, xmtr, rack &
case, exc. cond. 19 tubes in-,
clude 832A's. 100-156 mc AM. §
Satlsfaction grid. Sold at less
than the tube cost in surplusl
Shpg wt B5 |bs. FOB Brem-

erton, Wash. $'| 4,95

Dn:r

Add $3.00 for complete tech-
nical data group including |
original schematics & parts B
lists, L.F., xtl formulas, instruct.

for AC pwr sply, for revr con- :
tinuous tuning, for xmtr 2-meter use, and for putting

xmtr on & and 10 meters.

OK—-CHECKED Q-5'ER

BC-453-B: 190-550 kc; 1.F. B5 kec. Use as rcvr, as
tunable 1.F., as double- conversion for other rcvrs.
Checked out, good cond., w/schem., align. instr,,

pwr sply date, ete. and electrically
checked out only, fob Los Angeles ... $12'95

QX-535 RECEIVER

See p. 66 Dec. 73 or write us for reprint. This is
the BC-453-B in handsome case with xfrmr-type pwr

sply, speaker, all controls,
ready to plug in and use

R. E. GOODHEART CO.

BOX 1220-GC BEVERLY HILLS, CALIF.

WE 255A Polar Relay for TTP
Sockets for WE 255A Polar Relay (New)

Coax Connectors P1-259, 80-239, M-339.......any 3/1.
Sperti Vacuum SW for ART-13 ete. (New).....vns I1.00
Dummy Lead 27-40mes 30 watt A-83 (New)........ 1.00
Yelvet vernier dial MFQ3 by National (New)........ .00
Hi wvoltage relay 26.5 vde coil ents. rtd. 6GEKV...... 5.00
0-150 vas. mtr. 23" rd. Weston mod. 517 (New).. 3.00
Dual scale mtr. 0-500 and 0-250 ma ac 2%" rd

L W e B T T e e 2.50
BC-498 contl. box dual for ARC-5 (New).....ccus- .00
DC-AC Chopper Stevens-Arnold, type 222, 50ma.... 5§5.00
Push-on type coax fittings, male and female. Ideal

for quick disconnect ..... AR R A s e 3 prs./1.00
Cen. Radio Samp. Varisc type Wi (New).....cceus 12.50
Superior 83600 1.20amp Varlac. .....evievcvannnns 6.50
Ohmite tap switech #212-12 (New) ...cvvvvvivvnis 3.00

Fil. Transf. 115AC input, 2x2.5 @ 2 amp. out. Sec-
ondary rated @ 13KV breakdown (New)......... 2.00

UG-100 A/U or UG-88/U connectlers........-. _any 3/1.00

Pwr. Tramsi. 115 or 220 AC input 470 vet @ 200
maS5v. @ 4 amps. and 6.4 v. @ 6.7 amps (New) 3.00

Choke 1.5 Hemnwy @ 500 ma de. 20 ohms. der (New) 1.50
Relay 115 vae. SPST dble. brk. Leach #1351 (New)
Hallierafter model B36 receiver rck. mtd. (Exe).... 65.00
600 ohm. non-inductive res. 300 watts (New)......
M-I5/UR Microphone (as T-17 but later type) (New) 14.50

Radiac Set T-219. Automatically sets off alarm
when exposed to radiation for preset time. Com-
plete with ni-cad batteries, charger, and housed
in portable carrying case. Like New......

WRITE FOR FREE BULLETIN #73

Minimum order $5.00. Please include postage. Excess
refunded immediately. All prices FOB our Warehouse,

Bronx, N.

Space ELECTRONICS CO.

218 West Tremont Ave., Bronx 53, New York
TRemont 8-5222




ANNOUNCEMENT!

New Summer Store Hours starting June 15:
Retail sales: Mon. 9-5 — Fri. 9-9 — Sat. 9-4.
Wholesale only (closed to general public):
Daily 9-5 — Saturday 9-4 — Closed Sundays.
Phone orders, Wholesale or Retail, accepted
6 days a week.

Wall-to-Wall Bargains, come in and see! If you
can't, send for our new catalog which will be
ready soon.

TCS REMOTE SPEAKER flat to 16KC! Communications
or tweeter. Controls and 500 ohm xfmr. ... $4.95

2V STORAGE CELL, Willard rechargeable cell for
radio control or portable equipment. New, only $52.49.
By popular demand we are repeating our ARC-3
2-Meter Station Special:

—

ARC-3 2-Meter Transmitter
ARC-3 2-Meter Receiver
Both wunits
GOOD Condition. Complete with tubes.

SPECIAL: 10 mc¢ Marker Crystal. Sealed, compact
metal container — $2.49 each.

We buy or swap gear, esp. TS, GRC, PRC.

J. J. GLASS CO.

1624 S. Main St., Los Angeles 15, Calif.

Rl 9-1179 (213)
Send for Catalog!

Fridays ‘til 9

WANTED: Tubes, Diodes, Transistors, any
quantity, all types; also Military, Commer-
cial Lab-Grade Test Equipment, Compo-
nents, PRC, GRD Equipment, Aircraft
Equipment by Collins, TOP PRICES. Write
details, Bob Sanett, W6REX, V & H Radio
& Electronies, 2063 Venice Boulevard, Los
Angeles 6, California.

[olumBiA GEMS!

FREE' Send for Columbia’s
m New 48-Page Catalog of

Surplus Electronic Bargains!

MAIMB 5 vt s i T e s Rl s
T ) ey e ST L S - 5 BN ST B
©1) 7 PRI S A T LR Zone. .. .. State. ...

Please Rush Me the New Columbia Catalog!

" COLUMBIA Eecrronics

4365 WEST PICO BLVD. LOS ANGELES 19, CALIF.
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(W2NSD from page 75)

simple system for making up all sorts of exotic
antennas out of easily available materials. We
have had many letters of approval on this
article. Next we ran an interesting article on
how to hook your mobile rig to any passing
water towers in order to put out a whopping
signal from the car for emergency purposes.
Then there was a fine two meter nuvistor pre-
amplifier for souping up your old converter
or receiver. W7CSD’s article on AM Modula-
tion Systems was clear and lucid and brought
a great deal of understanding to an obscure
subject. K5RPB explained how to figure dis-
tances on the globe from longitudes and lati-
tudes. W3QA discussed doings on the very
low frequencies and described a simple con-
verter for listening to these frequencies (10 -
30 ke). KSNIC’s little transistorized six meter
converter has found its way into a lot of cars
during the year since it was first published.
Two transistors are used.

The July issue had part II of the New Pan-
adaptor unit. This deseribed the construction
details and operation of the gadget. This unit
hooks your shack scope to your receiver so it
becomes a panadaptor. KEBUGT explained how
to plate modulate the DX-40 and other similar
rigs. Sockets for the 4-1000A are hard to come
by, W4API described a substitute. Then there
was an article on measuring frequency accu-
rately using simple equipment.

One article that is still bringing comments
is “From My Side Of The Counter” by
W2BNW, one of the dealers down on New
York’s famous Radio Row. K6EAW did a
beautiful job of explaining how to set the bias
for transistor stages. This was particularly in-
teresting because it was a practical article and
didn’t horse around with a lot of formulas.
Our Big Technical article for July, in addition
to the Modulation article, was on power sup-
plies. This covered regulated supplies, zener
diodes, silicon diode supplies, etec. Another
little construction project was the KINFE
Band Edge Marker, using a 3.5 mec crystal.
WS8KT] wrote up a little demonstrator for
showing how transformers work which will be
valuable to anyone who is trying to teach elec-
tricity fundamentals.

There were a few smaller articles and our
most unusual cover to further warrant your
investing in this issue. If you want it send 50c.,
This is a good buy for 18 articles, all still
topical.

Wﬂyne
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850 WATT MODULATION TRANSFORMER, Chicago
Xfmr Co., FS-type frame. Pri. 10,000, Sec. 3750 and
3 e i T SN .$32.00
MATCHING CHICAGO FLATE TRAHEFGRMER FS
frame as above, 5§ KVCT 400 MA........... $32 00
CHICAGO FILAMENT XFMR, 115V ﬁﬂ c'fc, sec. 5V @
v WL o AU Y adl LT T R S < $7.50
MULTI-TAP FILAMENT xfmr, pri. 210-240V 60 cyc in
5V steps, sec. 5/7.5/10/11V (@ 35A, common
L e A S e R e R T e P TSP P A Ty $19.95
FILAMENT XFMR, 115V or 220V 50/60 cyc, sec. 5V
e T N o e B g T T $12.00
FILAMENT XFMR, 117V 50/60 cyc, two 10V 13A @
12.5KY, one 10V 13A @ 7.9KV, one 6.3V 1A..511.00
CAPACITOR 8MF 2KV, Ceornell-Dubilier, with b;u:k-
ets 3.15

llllllllllllllllllllllllllllllllllllllll

CAPACITOR 4MF 3KV, Goodman, with brackets.$3.75

7701 S. Normandie
Los Angeles 44, Calif.

Phone (213) PL 1-0278

VERN’S

All Orders FOB L. A. —

WE WANT TO BUY
PRC or GRC EQPT

accessories and parts

e.g. RT-66 RT-67 RT-68 RT-70 etc.
PRC-6, 8, 9, 10 etc.

Will buy in small or large quantities.
Advise quantity, price and condition.

WRITE, WIRE OR PHONE:
We pay the freight.

AMBER INDUSTRIAL CORP.

75 YARICK ST., N. Y. 13, N. Y. » CAnal 6-7455

RADIART

BC-604 Transmitter.

Mobile Vibrapack, 6 woit D.C. In- Crystal-Controlled
put 300 wvde @ 90 ma. output. mitter,
Complete with cables, switching assy. fons.

2 for $7.50; $3.95 ea.

BRAND NEW..

ahove,

tion erystal
Both

AM-26 AMPLIFIER, like new. Can o
be used a3 hi-fl amplifier. Sche-
Editors &
Conversion Man-

matic & conversion in

Fngineers Surplus
n‘al :'3 Only ..
Fi . IN 1446
INI447

includes

750 MA. Diodes

10 Meters. Only
Set of 80 brand new

1 S500KC

Ideal for CB, easy to put on
b i . $4.50

20-27.9
B0-channel trans-
Brand new In original car-

Technical Manuals

TM-11-235 SCR 536 BC-611 Handy Talkie .... $5.00
11268 AN/GREZ0D: . vvorssnsvensssssens 6.50
11-278 Radio teletype-AN/TRA-7 ......... 6.00
11-281 SCRIVI-SCR-AYY siicacinssnenaass 6.00
11-289 RT-66 — RT-67 — RT-68/GRC ...... 6.00
11-300 SCR-211 Freq. meter, all models .. 7.50
11-274 Radio set — AN/GRC-19 .......... 8.50
11-352 1G-7 — TG-37 — Model 15 ....... 6.50
11-454 Radio Telegraph Operation ....... 5.00
11-44) Recorder — BC-1016 ....ccvvvenues 5.00
11-605 SCR-509 — SCR-510 — BC-620..... 5.00
11-607 AN/URC-2 — R-237A ....c.vvvnnes 5.00
11-356 Radio teletype AN/FGC-1 ........ 7.50
11-661 Electrical Fundamentals (DC) ...... 6.50
11-663 Electronic Power Supplies ....... . 6.00
11-664 Theory and Use of Electronic Test

e T P 6.00
11-665 CW and AM Transmitters and Re-

T S R e R el N o 6.00
11-666 Antennas and Radio Propagation . 6.00
11-668 FM Transmitters and Receivers .... 6.00
11-678 Fundamentals of Telephony ....... 6.50
11-681 Electrical Fundamentals (AC) ..... 6.50
11-692 AN/ARC-3 Maintenance .......... 10.00
11-2234 TT-4 teletype . .icocivoascinnvaee 5.00
11-2235 PGC-1 teletype ........ccocicvee.. 5.00
11-2222 TT-12-13-21-25-26-52 ............ 7.50
NoVY- RDE-RDES “sssvnononsrrecrsavsnneis 6.50
Navy RBEB-1-RBC-Y . .concrisonssnvesven 6.50
Signal Generator LAF2 ........ccociiunn. . 6.50
Navy OSM-/34 multimeter ........cociuus 5.00
Navy VHF-portable-T-R-MAW-1 .......... 6.00
APR:Y<SPR-T RAGAIOS ovsvvsronsroensssinsons 5.00

Send check. We pay postage. We buy any-
thing in the manual field, on any subject,

in any quantity.

TECHNICAL MANUALS COMPANY

805 Court St. @ P. O. Box 406 @ Utica, New York

MC

WANTED WANTED

YOUR SURPLUS GEAR
FOR CASH OR TRADE I

Need Desperately
Right Now

Crystals for
Callbira-

nnnnnnnnnnnnnn

......... 75¢

...............

...............

-----------------

All military units and
parts for same bearing

each !
* 300 PIV a nomenclature of PRC-
350 PIV GRC- VRC- VRQ- TRC

...BC-610-E-F-G-H or |

collapeible, excellent
for walki=z talkies and radio control

ANTENNA, 7'

T-368/GRC-26 or

31 e o JE R 99¢ each, 3 for $2.50 s 8 u
- - Phileo 2N1478 TRANSISTOR. Me-
t:‘lll.imdlr:urrlﬂnt.l germanium. 150-250 Whaf Have YC’U?
m.w. digs. PNP min VcBo 30. 50¢ ea.
INT0 GENERAL PURPOSE DI- wRITE Now AND GET
ODES. 100 V. 2 for $1.00. TOP CASH DOLLAR

EICO KITS — Shipped anywhere
in U. S. Prepaid (50 states).

WRITE FOR FLYERS

Sguare 2%

SIGNAL ELECTRONIC SUPPLY

SAVE AT SIGNAL!
All orders FOB Gardena, Calif. Minimum 259 with order.

X

PM SFEhKEHS

'I“I

OPEN DAILY 9-6
MONDAY & FRIDAY 9-9
SUNDAY 10-4
7 DAYS A WEEK

.. 00¢ '

13618 S. WESTERN
GARDENA, CALIF.
FA 1-4867 (213)
FA 1-2318

Minimum order $3. Calif Res. add 4% state tax.

JULY 1962
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KEEP CANDEE HANDEE!'!

SUMMER SPECIALS

GOING FAST! GET YOURS NOW! Measurements

Corp. Model 80. Signal Gen. 2-400 MC, all in A-1
excellent condition ........... b 47 T T e

T5-239/UP Oscilloscope. Portable Measuring instru-
ment used in testing all types of electronic equip-
ment, in radar and communication fields. This unit
consists essentially of a calibrating voltage genera-
tor, a timing marker generator, and a trigger gen-
erator. Has self-contained power supply, 105-125V,
210W, 50/1600 cyc. AC Sine-wave response 10 cycles
to 5 mec. Excellent condition................ $119.50

LM Freq. Meters with matching calibration
books, exc. cond. ......... TN T e g $47.50

HEADSET BARGAINS!
HS-23: Hi impedance. Leather covered head-
band. Brand new. Great buy. Only......... $5.95
HS5-33: Llow impedance. Leather covered head-

band. Brand new. A J. ). Candee Special... 6.95
Hi Fi Headset: 15,000 cycles! Brand r:':w with

chamois cushions. Terrificl Only......c0vin... 9.95
CD-307A Headset Extension Cord: Brand new.

Anoroximatelv 5 ft. length. Only.. ... .. S 98
T-17: Carbon Mikes, used exc. ............. $2.95
RS-38: Type Carbon Mikes, used exc. ....... . $2.95

Curley Cords, used exc. $.79 or 6 for ..... : ;
% % % WE'LL HORSE TRADE and give you Top S8
Dollar 55 for your PRC, GRC, VRC & Test Equipment!

COMMAND SET SPECIALS!
Famous Q-5'er. 190-550 kc. The receiver you've been

e A R e A A Y N T N $9.95
BC-454/R-26: 3-6 Mc. ....ovvuvenn sw s e iive. T
BC-455/R-27: 6-9.1 Mc. ......cvvnn. a5 7.95

T-18/ARC-5 XMTR. 2.1-3 MC excellent condition 4.95
T-19/ARC-5 XMTR. 3-4 MC excellent condition 6.95
T-20/ARC-5 XMTR. 4-5.3 MC excellent condition 4.95

T-21/ARC-5 XMTR. 5.3-7 MC excellent condition 4.95

AN/ARR-2 11 tube UHF tunable receiver, 234-

258 MC .....c. 08 B T el ] e SRS $2.95
e U T AL S T, Sa Al Bk $5.00
AM-26/AIC 28 vdc comp. with all tubes, exc.

cond. (less Dyn.) ......... T 1 )
28 vde Dyn. for above unit .......0000000s. $1.00

AN EXCELLENT CONVERSION FOR AM-26/AIC
can be found in Surplus Conversion Manual

N e e S G N e T e e s i A e $3.00
APX-6 TRANSPONDER Conversion Manual. ... $1.49

GET ON 420 MC's THE CHEAP WAY:

APS-13 less tubes and dyn. ............... . 598
APN-1 comp. with tubes . .....0o00vevnnnnn. $2.95
g | T oy O W AN T D A R Ay $5.00

ARC-3 SPECIAL—
Now you can get on 2 meters for less than

you ever dreamed of. Xmtr. .............. . $13.95
B i ah i (5% Beypaa e e nnes i Giew vt is S9N
or save by buying 2 for ........... 258l £25.00

KY-65/ARA-26 KEYER—

This little gem will automatically key a xmtr.
in the CW mode or will modulate the xmtr. in
the MCW mode. Code discs are used to deter-

mine the messoge sent. used-exc. cond. .... $2.49
AN INTERESTING ARTICLE ON ABOVE KEYER

Aoril ‘73; page 66.

—_— “
ATTENTION GAMBLERS!
Goody-Box, assorted parts and components,

etc. etc. etc. approx. wt. 20 Ilbs. and over .. $2.95

ATTENTION TRANSISTOR BUGS!

Philco Transistor #2N1478 ....... 3l e S .49
RCA Transistor #2N398 ....... s mibidin ala T a7a $ .49

WRITE US for your Test Equipment needs, as we
are specialists in test equipment of all kinds.

All items FOB Burbank, Calif., subject to prior sale.
In Calif. add 4%. Min. order $4.95.

J.J. CANDEE CO.

509 No. Victory Blvd., Burbank, Calif.
DDD area 213 — VI 9-241
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SILICON 750MA®* DIODES

Factory Tested Gtd.!

NEWEST TYPE! LOW LEAKACGE
D.C. or Batty. Derate 20%

.__.:@__

rms/plv  rms/ply rms/ply rms/plv
353/50 70/100 140/200 210/300
07 A4 19 .29
rms/ply rms/plv rms/plv  rms/ply
280/400 350/500 420/800 490/700
.34 .44 . 659
rms/ply rms/ply rms/ply rms/plvy
560/800 630/900 700/1000 770/1109
B5 98 1.08 1.50

Low Priced T300 Silicon Diodes
Rated 400 pvl/280rms @300Ma @100°C
s +25 each; 30 for $7; 100 for $20;

Diode order $10 shipped Post fres

ZENER DIODES 150 to 400 MW
CABED TO24 Pckg. Within 20%
V'Range $1, 3 for §2, 20 for $I10,

KIT ZENER DIODES up to 400MW,

SINGLE & DOUBLE ENDED 2
for $1; 12 for $5; 100 for $36.

SILICON POWER DIODE STUDS*
Operation Up to 125°C Case Temp.
D.C. 50Piv 100P1v I50Piv
Amps 35Rms 70Rms I05Rms

2 23 34 42
3 60 85 .10
6 70 95 1.15
12 B5 1.135 1.35
35 |.80 2.20 2.95
T 3.75 4.50 5.00
240 4.50 5.40 7.70
D.C 200Piv 300Piv I00Piv
Amps 40Rms 210Rms ORms
2 49 60 84
3 .25 1.50 I.B0
6 1.40 .65 1.95
12 i.60 1.85 2.07
35 3.25 4.90 6.10
70 5.60 8.80 Query
240 9.00 Query Query

*Derate 20% for Battery or Capacitive
Load or D.C. Blocking!
*Stud mounted on Heat-sink

LO PRICED SILICON
TUBE REPLACEMENTS
WITH BUILT IN SURGE }
AND SERIES BALANCING

PROTECTION
TYPE VRMS/PIV AMPS PRICE
T868 5000/10400 0.3 SI6 5
T5R4 1900/2800 0.5 $7

“TAB FOR TRANSISTORS & DIODESI
Full Length Leads Factory Tested

& Guaranteed! U.S A. Mfg.
PNP Hi1 Power 15 Amp. TO3
& TO36 Round Pckg.
IN441, ZN27T7 $1.25, 4 for =
ON442, 2N278 $3@, 2 for $5:
2N443, 2N174 $4@, 2 for $7;
ANGTT SI@, 12 for S$10;
INGTTA $S2@, 6 for $10: 2NBTTB $3@,
4 for $10; 2ZNGTTC $5@: PNP 2N123,
IN107. CK722 4 for $1, 25 for $5;: NPN
IN292, ZN203, PNP 2N223 ¢30@, 15 for
$4, 100 for $22;: PNP ZNG670/300MW ¢40@,
20 for $7: PNP 2NB671/1W ¢60@. 10 for
$5: 2N597, 2N598., 2N599 PNP $1.50@,
4 for $5.
$10 or more this item POSTPAID U.S.A.

RND(TO036), or Diamond (TO03)
mica kit 30¢ ea. Power Hesat Sink
Finned (80" s8q.) $1.25, 5 for §5.

GTD! Power-Diamond-Transistors
Factory Tested

***MPFGRD In U.8.A.
Univ. Replemnt

IN155, IN156, 2N234,

IN256. N30T, 2N554

SPECIAL TO3GP ......... 55¢, 10 for $3

40 for $18
$10 or more this item we pay P.P./U.S8.A,

KIt Glass Diodes equiv. 1N34A, 48,
48, 51, 00, 84, 87. 105, 109, 147, 267,
268, 295, 12 for $i. 100 for $7.50.

WE BUY! SWAP & SELL
TRANSISTORS, DIODES, ZENERS

“TAB” Tubes Factory Tested, Inspcid,

Six Months Guaranteed! No Rejeets! Boxed!

GOVT & MFGRS Surplus! New & Used _
OAZ ... .... .00 8J7 . 99 5651 1.20
OAR .., o ST AR e 19 5656 ..., 3.00
on2 65 6L6 90  S6T0 ....... 89
OCE il T ABEEee 72 5687 .50
0D3 2/81 &TR ... 98 5725 75
Drd . =y 6YVHCT . 7 5732 S
T T, 99 6X5 ... 49 5751 1.00
1L4 2/81 12ATé 59 3814 60
IR4 . 5/81  12AT? 85 587 . 2/81
154 60 12AU6 ...... 63 5894 13.50

We Swap Tubes! What Do/U Have?
iT4 60 12AUT ...... 69 3APS ... 3.00
1TS 5  IBAXTY .i..n. oF 3BPIA ... ... 5.00
s 5/81 12AY7 .. ... 89 3KPl ....... 600
s . A5 1ZBAT ...... 90 DR o ine s J.00
1X2 . 99 12BE6 ...... 2/81 SGPI ....... 5.00
2C39A 10,00 12H6 .......3/81  S5CP4A .. .00
2C40 ..... 500 12J5....... 69 SMPL ....... 6.00
2043 550 1237 ........ &9 SMP4 .. . 6.00
WSl ....... 125 12KB ....... 0  SNPT ....... 600
2D21 2/51 13SCT ;. ... 3/61  S5ABPI " 20.00
Send 25¢ for Catalog!
2E22 . .75 12SGT ...... 60 BAOPL .....20.00
2E24 . 1.80 12SH7 ...... 60 SAQPT . 20.00
2E25 20 13817 ...... &0 SAPL . 5.00
2E.26 1.80 125K7 .... It SADPI ' 35.00
2K 25 650  12SL7 ‘9  SADPT ... ..25.00
2ViIL 2/81 125N87 ] SBF1 .. (]
2x2 .. 2/51 IZSRT ... % SBPZ .. | 6.00
3IC24 3040 < 47 N ST 3040 SBCPT ......25.00
D23 240 25A6 .... 125 SBGP2 ......35.00
3E29 500 RSE8 . i -'3/81 SBHP2 ...... 25.00
Wanted 304TL Tubes

305 25 2IST ........ 500 SCPIA 7.00
4-65A 950 2575 . e 5CP5 . 4,00
$-125A 2100 2526 ....... I5 SCPIA .. ... 4.00
42504 33.00 35Z5 ... Jl 88 - SCPITAC ... 5.00
4X150A 1400 RK39 ....... 250  SFPIA ...... 18,00
4X250 14.00 50L6 . 2/81  SFP4A ......18.00
4X500 700 15 ... 81 . BPE il 2R
SR4 1.00 B3y . 2/81 SFPTA 2.0
5T4 281 20007 150.00 5FP14 3.00
sS04 Por 1. AN 1505 12.00 aFPrl4A .00

125°C SILICON PNP TRANSISTORS
250 to 400 MW

FULL LENGTH LEADS
Factory Tested & GTD!

$5 to $11 — SMALL —TO5 & TO18 Pckg.
Replaces 2N327A; 332, 3, 4, 5, 6, 7, 8;
474, 5, 6, 7, 8, 9; 2N480, 541, 2, 3;
2N935, 36, 37; 2ZN1034; 2N1131, 2; 1276,
7, 8, 9. “TAB” SPECIAL ¢69@, 7 for $4,
20 for $10.

$10 or more this item, we pay P _P./U.5.A.

5V4 89 4X2500 3000 SHPS . 10,00
5Y3 . 59  4-300A .33.00 S5JP1 . 2 .00
5Z3 . B9  230TL 1800 3JP2 . 100
6A7 99  30TA . .. 3/81  5IP14 _25.00
6AB 99  VR92 . 5/50 SLPL ... 18.00
6ABS ....... 2/81  388A 3/ SLPLA ol 25.00
ALY i &9  350A ....... 1.00 SBLP4 ....... 0.00
GAGS 59 3B0B L.uivas Y0 BLETA i .00
6AGT 2/81 6146 .. . 245 SRP1 .......25
6AKS 69  450TH ..2500 55P7 .......15.00-
Wanted Test Sets and Equipment
GALS ....... 59 450TL ......2400 5S5PTA ......21.00
GAQS . 65 460 ... 1EB0 BOPE LD, .00
6ARG A% NOTH ovevetd 1.25  5UPI . 6.00
6AST 285 7I5C . 10,00 5XP21 36,00
GATE ..... e TXIAB ... ._. .50 SYP1 -2 D
6ALG i TISA 3150 TBPI . . 5.00
a8y .. JRD BOS . . TBF4 . 5.04)
GHBES . a0 T . 110 THF41A 5.00
SBGS ....... 1.49 11 190 THPT 2.00
6BHG6 ....... D CBEMA e ks $.75 TBPIA ...... 5.00
Top $5% Paid for 304TL, 813, 811A, B12A Tubes
6BK 7 : 99  Bl2 . ... 395 TEPS . 5.00
6BL7 1.30 BI13 . 1200 TGPS . 7.00
6BX7T 1.1l %I5 o. LTS SAUPT . 5.00
&BRYS . ; 1.19 K298 e ee Heisl) il . 5.0
BBES .....:: <13 BIZA et D00 QLT .. v 14K
il el A3 R33N . 3 100 1084 ...... 6,00
65 it I " A 1L.50  JOKPT ......11.00
HiCH SR ] G BoHA . 1.50 12GPT. . — I ]
il H& o s} o34 . 10,/81 12044 . 5.
Bl D6 1.49 57 .. (LI 31 I1ZhP4A ]
Top $58% Paid for 304TL Tubes!

6E3 . w0 -, 5/81  125P7 . 1100
HF4 . 1.B5 1619 ..... 5/81 1LEFd i T
6F5 . 2/81 1 620 e e v e 500 [TH A2.00
hEH . 2781 1625 . iy 1 164 A 1 2.0
&F8R — 1626 ses-=12/8) ITANVIS 14,00
6HA  4/81 1629 /81 17APS i 4.00
)i : Bt 2050 P - 170rs e N
&J5 /81 35517 .......3/81 1IKP4 . 14.00
hlé . i =w 27B1 608 . i s 395 19D14 ... .. 150D
“ " TERMS: Min Order §

with order F.0.B. New Yer

Ton day guarantee, price of

mdse. only. Our (8th year.

Prices shown are subject 10 change.
I11JG Liberty St., N. Y. 6, N. Y. « RE 2-0245

‘TAB" FOR THE BEST KITS!
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66A's and FILAMENT
;'IEHH llﬂ Ky Insitgd EFEEI&L$6 |
| Transistor Power
CONVERTER
2VDC to 500VvDC
up to 200MA
100 Watts; Top =
250VDC
DB500 $33

ISOMA

I2VDC to 250VDC up to
Type CI1225E $30

Leeca “Neville Charger Systems
Sealed Silicon Stud Rectifier
Finned Stack, Direct Replacement

FOR 6 or 12VDC @ 100A,
Type YJO $IB

““TAB' BARGAINS

New Variaes/or equiv 0-185V/7.5A §15.30
New Variacs/or equiv 0-135V/3 Amp $10.65
DO-METER Daju;- §nn Ma/21%'" $3@,

DC MTR 100Ma/2%" ..evvees ’
RF-MTG GE/475 Ma & 5 Amp s4@, 2/87
DC-METER One Ma/4" Ilfi“.iﬁu@. 2/58
SNOOPERSCOPE TUBE 27...%5@, 2/%9
MINI-TPAN 6 or 12VAC/60 Cys $2@, 3/%5
Xmitting Mica's .008 @ 2500V, 5 for $1.00
4x150 Ceramle/ILOKTAL ...... 2 for $1.00
RABA Xfmr. 2.5V/10A/10KV Insl...$3.95
Microswitch B1/SPNC/30 Amp 49¢ @,
Tube Clamps Biricher..... vevesD for $1.00
012 at 25Kv CD Condenser....$4@,

WE Choke 4Hy/450Ma/27 Ohms $4@,
Line Fllter EO0AmMDP/250VAC...510@,
Line Tilter 200Amp/130VAC..518@,
Bruning Parallel 6 Rule....69¢@.
K215138 Linear Sawtooth Pot..2 for $1.00
“SOTC Delay Line 1 Microsec’d $1 @, 3/§2
Vacuum Condsrs 50Mmfd/7./Kv.$3@.

D C. Power Supply I15V/60 to 800 ‘
Cys. Output 330 & 165 VvDC up to 150
MA. Cased SPECIAL S5.

SELENIUM F. W. BRIDGE RECTIFIERS

pc lisvAc | 35vec | 72VAC | I30VAC
AvP liavbe | 28vDce | 54VvDC | 100VDC
~ 15, | $1.00 $1.90 | $3.85 | $5.00
- T e 200 | 4.90 8.15
D 2| 2.15 3.00 6.25 11.10
« 3| 29 4.00 8.60 13.45
S 6| 4.15 g.on | 18.75 | 31.90
|0 6.10 12.15 26.30 41.60
12 7.75 1490 | 30.85 | 43.45
= 20 | 12.85 24.60 H:"rtt: For
QO 24 | 15.00 | 29.45 Rechifier Catalog

Send 25¢ for New Catalog

POTLUCK SEMICONDUCTOR KITS
(NO OPENS OR SHORTS)
SILICON STUD-DIODES ASSTD,
g, 2 e LN e 6 for §1
TRANSISTORS TO5 GERMANITM
ENE - . .uvd . iy ), S P 6 for $1
TRANSISTORS TOS GERMANIUM
I G iissacbasatiepaaininians ... for SI
TRANSISTORS SILICON up to
J00MW/PNP c.ivsesnsassasanns 3 for §1I
SILICON DIODES up to 750Ma. .18 for $)
ZENER DIODES up to 10 Watts. .4 for $I
$10 or more this item, we pay P.P./U.S.A,




s N1 J JEDD

e SALE!

e nmic IL7 BIG REDUCTIONS Uil apuuemmemeet et
G . BN THIS SPECIAL SALE " " W o, |

ONLY ! | =3/ SALE ENDS

MOBILE EQUIPMENT SPECIALS
Gonset

G-66B Receiver, . ...........$129.50

G-77A Transmitter, , . ....... 169.00

3175 6-Meter Converter...... 49.00

Super-6 Converter............29.00

Commander Transmitter. .... 49.00
Eico

720 Transmitter. . ........... 69.00
Heath

Cheyenne Transmitter....... 89.00

Comanche Receiver......... 99.00
Morrow

560A Transmitter. .......... 119.00

Falcon Receiver............. 89.00
Multi Products

AF-67 Transmitter. . ........ 99.00

PMR-7 Receiver............. 89.00

NOVICE/SWL BARGAINS

Globe
Scout Deluxe Transmitter. ... 124.00
Hallicrafters
S-85 Receiver. . ............. 19.00
SX-99 Receiver........c ... 99.00
SX-110 Receiver............. 109.00
HT-40 Transmitter.......... 74.00
Hammarlund

HQ-105TR (comb. SW Receiver

and CB Transceiver)...... 189.00
HQ-140X Receiver. ... ... ... 149.00
HQ-129X Receiver........... 119.00
Knight

R-55 Receiver. . ...cooeeivenes 59.00

Ve NPEY; . I r T 19.95
Lettine

240 Transmitter. . ........... 39.00
Millen

50-Watt Transmitter (w/pwr

supply built-in). . . ......... 29.00

NO MONEY DOWN

Allied's Credit Fund gives you bigger
buying power—up to 24 months fo pay.

90-DAY WARRANTY

Allied reconditioned equipment is cov-
ered by the full 90-day new gear warranty.

SALE ENDS AUGUST 15!

Quantities Limited —
Order today — use the coupon.

ALLIED RADIO

80

.....

National
NC-88 Receiver. .......o.... $ 89.00
NC-188 Receiver. ........... 89.00
NC-270 Receiver. . .......... 189.00

SSB EQUIPMENT VALUES
Central Electronics

MM-1 Scope..........cc0000 69.95
Collins

30S-1 KW Linear. .. ......... 995.00

32S-1 Transmitter........... 449.00

75S-1 Receiver. ............. 395.00
Drake

2 A Receiver. ...... . 229.00
Gonset

G-28 10-Meter Transceiver. .. 159.00
Globe

Sideband Transmitter....... 89.00
Hallicrafters

HT-31 500-W Linear......... 99.00

HT-32 Transmitter.......... 350.00

SX-100 Receiver............. 179.00

SX-101 MK1A Receiver. . . ... 199.00
Heath

SB-10 SSB Generator. . .. ... 79.00
Hammarlund

HX-500 SSB Transmitter. . . .. 479.00

HQ-170 Receiver............ 259.00

VYHF EQUIPMENT

Gonset

Communicator IV 6-Mtr.. .. .. 289.00

Communicator Il 6-Mtr...... 179.00
Lincoln

6 Meter Transceiver. . ....... 39.00
RME

VHF-126 14, 2 & 6 Mtr.

Converter. ................ 179.00

Hallicrafters

S-95 152-174 mc FM Receiver 49.00

SR-34 6 & 2 Mtr. Transceiver

Universal Model........... 299.00

ALLIED RADIO, Dept. 221-G2
100 N. Western Ave., Chicago 80, lll.

Attn: Don Koby, W9VHI. Ship me the following:

g - i -"E_;-:_w-e"'sﬂ-c\--\' "

s

GEAR SPECIALS

OTHER USED
Collins
310B Exciter/ Transmitter.....$ 99.00
32V-1 Transmitter........... 189.00

Hammarlund
SP-400 Super-Pro Receiver.. 165.00

e

HQ-160 Receiver............ 239.00
Johnson
KW Matchbox (standard
1 21 L) R R A e 89.00
National
R L S e i s moar e s 369.00
RDF-66 Direction Finder. .... 12.95
RME
HF-10/20 Converter........ .. 39.00
4300 Receiver. . .......cccc... 119.00
4350 Receiver. ... ..coovvneee 129.00
Sonar
SRT-120 100 W. Phone &
CW Transmitter. .......... 95.00

Inventery Clearance Closeouts:
TOP BUYS IN BRAND-NEW EQUIP-
MENT (Factory-Sealed Cartons)
Gonset 40-50 mc Hybrid FM

Converter.

Reg. $89.00. Now only. . .$49.00
Gonset G-28 10-Meter Transc.

Reg. $299.00. Now only..249.00
Johnson Mobile VFO Kit.

Reg. $38.95. Now only, .. 29.95
Elmac CFS-1 Power

Supply Cable.

Reg. $4.75. Now only. ...
Master Mobile 140-X Mount.
Reg. $4.09. Now only. . ..
Master Mobile 666 All-Band

Loading Coil.
Reg. $14.66. Now only. ..

3.75

2.95

11.95

ORDER
TODAY

-

Name

...... enclosed (or buy on our No Money Down Credit Fund)

PLEASE PRINT

Address

N N N- N N N N R __§N N |
L]

City

Zone State

L---------------------J
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BADIO HAMS! FlEET OWNERS! CB OPERATORS!

(INBOARD BOAT OWNERS, TOO!)

SUPPRESS
RADIO FREQUENCY
INTERFERENCE

In your MOBILE
RADIO GEAR!

Deluxe Type SK-1 SUPPRESSIKIT has full 60
ampere voltage regulator and generator
: , THRU-PASS? capacitors designed for heavy-

The Sprague SUPPRESSIKIT—especially devel- _
oped for Amateur, Citizens' Band, Industriol, d“fy; :ﬂﬂﬂl‘ll.lﬂus ﬂperﬂﬁﬂn i“ hﬂt EI'IQII'IE l.‘ﬂl'l'l-
S ale et il i oS Bl partments. Shielded armature and field leads

stalled on any huck, car, or boal engine using
o 2-pole G-volt or 12-volt d-¢ generalor,

kaep noise level fo a minlmum' e

¢ Every THRU-PASS capacitor, as well as the field R-C Just |.00|( af "19 AdVUI‘ITGQES
suppressor, in the Deluxe Suppressikit has been designed of thE Tvpe SK '| SUPPRESSIKIT

for quick, simple, effective installation. The generator capac-
itor is built for continuous heavy duty 257°F (125°C) <4¢ Provides effective R-F interference

operation. The combination of a full 60 ampere current suppression at moderate cost.
rating and the high rated operating temperature gives you ¢ Permits faster, more readable, less
an extra factor of safety against expensive generator tiring communication at greater ranges,

burnouts, unlike many suppression assemblies containin
' et g <¢ Makes possible H-F interference con-

general-purpose capacitors. The lower noise level, plus the
il vellits Gatattar are woll worth e <liakt o trol by means of new, extended range,
SISAVEEN, TS Ieony SIS AVe = e Sug OX THRU-PASS capacitors which are

cost! And you won't suffer the aggravation of trying to effective through 400 mc.
figure how to mount ordinary general-purpose feed-thru

capacitors when you install the SK-1 Deluxe Suppressikit 'k
according to the comprehensive step-by-step instructions in

each neatly-packaged kit. <)¢ Contains only 5 easy-to-install basic
parts —a well-engineered kit.

Heavy-duty capacitors avoid “shori-
outs’’, preventing generator failure.

Components neatly marked and pack=-
aged complete with easy-to-follow
installation instructions.

ORDER FROM
YOUR SPRAGUE DISTRIBUTOR

He'll be glad to explain the SUPPRESSIKIT
and answer any questions you may have.
See him Today!

SPRAGUE

WORLD'S LARGEST
MANUFACTURER OF CAPACITORS

THE MARK OF RELIABILITY

&3-339 n3




fl;e National
G-303
is not for
every amateur.

Frankly, the NC-303 is an expensive receiver. And
not every ham is willing to spend $449 to enjoy the
maximum in receiving convenignce and parform.
ance. The NC-303 is not a "‘compact” light waight,
It's packed with 78 pounds of husky compaoanents
to provide a little bit betier reliability and pertorm:-
ance than the nex! receiver. The NC-303 offers
certain advantages. Sensitivity, for example, 15 an
honest 1.0 microvolt or better {or 10 db AM signal.
to-noise ratio (this is not 2 misleading CW meas.
yrement or one based on a 6 db S/N), and the
NC-303 is quiet — no operator fatigue from back-
ground noise bursls.

Selectivity is remarkable [six tuned circuits at
80 KC result in extremely stewp skirts on SSB and
CW) . . and the "303 offers the widest selectivity
range available on any hamband receiver — 400
cycles through 8 KC. Stability, both mechanical
and ¢lectrical, is quite out of the ordinary. No need
to tip-toe around the shack. In fact, tune a CW
signal and emplay the classic "'drop test” to see
for yourself. Incidentaily, we consider 100 cycle
thermal drift after a short warm-up to be unusual,

“"This is all very well"', you may say, ''but noy 2
great deal better than competitive receivers” We

NATIONAL
ONE

National Radio Co., Inc.

agree — for four hundred and fifty dollars you
should expect much more than this, and so We
give more to you. The maosl expensive dial drive i
the industry to provide smoother ingrtia tuning
than any recelver on the market, regardless of
price, The NC-303's band swilch mechanism even

" employs 2 Geneva movement , . . you just start it

on its way . . . it does the rest of the job by itsell.
Nao wiggling back ana forth to make sure every
contact is engaged. This switch snaps in with a
satisfying clunk and stays there. (Try tuning a sig-
nal on one ha‘nd. then flip to ancther band and
back again.)

Other extras include complele coverags from 160
(by the way, the ‘303 is the only SSB hamband re-
ceiver now on the markel which incorporates 160)
through 1% meters with separate 127 slide rule
drum dials for each band, and accessory con-

' verlers are awlailable for the three VHF bands.

Even a separate converter inpul is provided, Dial
calibration is to 1 KC on the lowest band, 1o 2 KC
through 15 maters.

The "303 also offers the best SSB AVC you've ever
heard. No pops, thumps or distortion . . . just a
constant gain level through iocal or DX QSO.
There's an audio response control for CW peaking

r VHF scatter work . . an aclive nutling Q mulfi-
plier for 50-60db nolches, complete with depth
control an unusual noise limiter which culs
impulse noise without signal distortion, nlus ad-
justable CW/S5B limiting. Even external provision
for RF gain cortrol for CW break-in operation and
an accessory cocket for receiver accessories or
adapters are Irjcluded.

The NC-303 was nol designed o meel compeutive
price or performance, bult to provide maximum
hamband performance for every type of operation,
ot just SSB, not just AM, not just CW hul
every mode, As a result, it costs more than the
average ham raceiver. On the other hand, if your
requirements are for more than “'the average’,
nerhaps the '303 should be your next receiver,
Why not operate one soon and find out?

37 Washlington Street, Melrose, Massachusetls
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