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, , , de W2NSD
.. . 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 I, Oregon for a nice
brochure. Perhaps by next year 111 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/1
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 IDea­
tion. Let me explain.

In the interests of economy we have been
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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
Incated. 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
thinp; 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 tum 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 rea] estate salesmen we came across
a natural: John Peterson in Peterborough. John
had a Porsche Speedster just like mine. 11
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 blnck. It didn't even slow John down, he
immediately thought of a place that was avail­
able for rent. \Ve drove over, looked at it. and
knew immediately that this was for us. \Vait'll
you see itl 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 modem clean bam. We walked from
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Most publishers probably have been reading
the news stories about the proposed ra ise in
postage rates with the same horror that 1 have.
They are apparently about to increase fi rst
class mail, airmail and second class rates. This
will, as you have no doubt read, have a pro­
found effect on your magazines . \ Ve can prob­
ably survive, but it will mean an increase in
the subscription ra te.

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 h igher. W e do not
meet growing demand for magazines hy hiring
more men to hand set type; we lise 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 propo~e to make
sweeping changes:'

"That's fin e, 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. We're 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 he impos­
sible? D idn't the au tomated post office in
Providence fail ra ther miserably?"

"Hmrnm, yes, a few snags did crop up
(Turn to page 69)

U. S. Gum Mint

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.
\ Ve thought John was kidding when he said
there was a bowling alley in the att ic . . .
there it was! The rent? Almost exactly what
we have been paying in Brooklyn!

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

E-Z installation? You bet! This
one goes up Iike 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.

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

Model

BA-60·46G•••$259.50
GP-60.46P••• 264.00
GP.60·46G••• 324.00

I I triband or eo M opera tion
is desired, thi s model may
easily be converted t o a '
Medalist " 40" !

Freight prepaid anywhere 48 U. S. A.

I For free information write
Department HB"
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CRYSTAL
SWITCHES

Wh en you d esign or bu ild .. . com­
bine I nterna tional crystals and crysta l
switches. S w itches availab le from
3-posi tion to 2-l-position. F or a n ten n as
and la bora tory w ork usc Interna tional
coaxial switches.

Priced from $2.75 to $19.50

1. $-121 Triple Socket Crystal Switch. Cat.
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2. AC-44 Single Pole, 24-Position Crysta l Switch.
Cat. No. 150-131.

3. 12-Posit ion Crysta l Switch. Cat . No. 150-163.
4. 3-Posit ion Coaxia l Switch. Ca t. No. 100-112.

Write today for International 's Free catalog
of precision made crystals a nd equipment.
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The 420 me Band
Pa ul M. W ilson A/W4HHK
226 Peterson lake Road
C ollierville, Tennessee

THE 420 me band is located near the low
frequency end of the UHF portion of the

radio spectrum, and is equal in s ize to all of
the radio spect r um lying between the lowest
rad io 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 ill 432 me. collinear/broadside
ell-mete! (liluminumJ 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
waveleng'th, permitting use of driven and reo
fl eete r elements having identical length.

6

proximately 12%. inches, that an array pro­
ducing worthwhile gain may be constructed
in the attic workshop and even used there for
shor t haul experimenting and contacts.

Propagation is primarily tropospheric. 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 AlP, AI, 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 t he range 432-435 me,
hence the reference to "432" instead of 41420."

Some operators get their start on this band
by using mod ified surplus equipment of the
modulated oscillator variety, or by building it
themselves. The band is wide enough to ac­
commodate these unstable signa ls 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 crystal controlled t rans­
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
pie 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 pla ce be.
tween 432 and 433 mc. 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
tha t 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 terrific, 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. Expr essed 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
)Oagi a re extremely cr itical. Elements t hat are
not precisely t he correct length and diameter
will not produce t he 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
a l a bit .• . and can be buil t a nd erected with­
out tedious tuning and adj us ting, and be ex­
pected to deliver t he adver tised gain. Many will
disagree on which type is superior ... but you
can find out for yourself ..• it is so easy to
construct an antenna for 420 me. It is worth
mentioning that both types, a yagi and a col­
linea r, were used on t he 600 mile contact be­
tween W5RCI , Mar k s , M i s s i s si p p i , a n d
'V8TYY, 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 f or 220 me. Indeed, the 420 me band
is a fi ne place for experimenting with anten­
nas. To give you a better idea of the materials
needed and dimensions for a 432 mc antenna,
the measurements {or a typical sixteen ele­
ment colli near /broadside array will be related.
The design f requency is 435 me, the center of
the band. The driven element will be 12%
inches long , the reflector element 13% inches,
and quarter wave spacing between the two
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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 t rans­
former could he 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 yagfs t he
element diameter and length are both critical
••. the diameter being about one eighth inch.
To sum up the antenna department • . . t he
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 tripier-amplifier may
be used to develop usable power on 432 me.
The station operating on the 220 mc band can
multiply to 432 by retuning t he 220 rig to
drive a suitable doubler stage at 216 me. All
t hings 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
t ransmitter 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 a re with­
in the reach of the average amateur are few
in number . Many have sta rted 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 58D4. Two very popular t ubes for r unning
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,
tr iplers, 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 mc crystal,
5763 tripler to 24 me, 5763 doubler to 48 me.
6360 tripler to 144 me, 832A amplifier at 144
mc, and 2C39 or 4X150 t r ipler to 432 me. The
order of frequency multiplication mentioned is
quite common with many amateurs operating
on the 144 mc band who use their existing two
meter transmitters to drive a tripler for out­
put on 432 me, The other system frequently
used is that making use of a 220 me t r ansmit ­
ter. The proper crystal frequency, approxi­
mately 8 me, is used in place of that used for
output in the 220 mc hand, and the multiplier
stages are retuned slightly for output at 216

7



,
I

'".,
..,

,-

J

Bottom-side view of 432 me. converter at
A/W4HHK. The compartments for the 50 mc.
cascade iJ., second mixer, and cathode fol­
lower output stage ere seen a long the panel
side of t he chassis. Blower for the 4168 r.f.
stage is in the uppe r right ha nd 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 Fl\L If long haul dx is one of t he a ims
of the 432 me operator a means of keying t he
transmitter for C'V work is a must. A conven­
ient way of doing this with a tetrode final is to
use a keying relay to break the screen voltage.

Moat surplus equipment obtained for use on
the 420 me band employs receivers that are
without rf amplification ahead of the first
mixer and with broad tuning if strips. T hese
work well with modulated osc illator type t rans­
mittel's, 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 st able 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
ci-s ha ve fou nd that a converter employing a
I N21F diode mixer stage followed by a low
noise if stri p will g ive a noise figure only
slightly infer ior to that obtained when a 41613
rf stage is added ahead of this sumo converter.
Parametric nmphfiers are tricky devices to
handle, and a bit more involved than a
grounded grid 416B rf sta ge, but it is the
opinion of some that the converter should use
a I N21F mixerllow noise if combination and
if rf amplification (and lower noise figure) is
desir ed a parametric amplifier should J he
added. In short, t here is li t tle 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 s ignal frequency. The if
should not be so high, however, that it will be
difficul t to obtain a low noise figure, but should
he sufficien t to reduce image response to a
negligi ble amount. Where a diode mixer front
end is employed the noi se 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 sta bilit y 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. I n such a converter
t he fi rst 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 me converter into the six meter
receiver and thus get going with a minimum
of new equipment. Mention ha s been made of
the impor t a nce of a 10 \ \ ' noise first if . Assum­
ing the frequency is 50-54 me, the typical con­
vel' tel' might employ a cascode amplifier using
two 417A type tubes or a 417A/6AJ4 combina­
tion. If the budget won't allow the use of a
417A then two 6AJ4 01' 6Al\l4 type tubes could
be used. For best noise figure a pentode should
not be used in the first sta ge of the if amnli­
fier, A vacuum tube such a s a GJG or 6A),14
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 t han 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 is nil or quite low when trans­
mitting. A good coaxial relay will help fill th is
requirement. Something else to consider is rf
present when a high power transmitter on
a not her ba nd is used, especia lly the two meter
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THINK I GOT A TELCO 201 CONVERTER
OR SOMETHIN'?

WHY NOT•. •

NEED SOUNDPROOFING?

WHY NOT?
SOLVE THIS PROBLEM.

TELCO MODEL 201

6 METER CONVERTER.

TRY ONE NOW? RELAX 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 to:

TAPETONE ELECTRONICS LAB, INC.
99 ELM STREET

JULY 19b2

WEST NEWTON 65, MASSACHUSETTS
AD DITIONAL INFO RMATIO N ON REQU EST
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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 me 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 str ing
might be a s follows: a third overtone crystal
at 42.444 me, 12AT7 oscillator/tripIer, and
6AK5 tripler with output on 382 mc. 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
6AK5 tripler and the mixer unit. With a diode
mixer this would be unnecessary. An injection
amplifier would help reduce spur ious 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 stat ion 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
stations 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 me. converter at A/W4HHK.
Left to right along rear of chassis: power sup­
ply. oscillator/multipler unit, injection ~mplifier

unit miller unit, and d. amplifier Unit. Tubes
alo~g front panel are 50 me. eesecde i.f.,
seecod miller stage, dnd cathode follower out­
put stage. Note sub·auembly construction tech.
mque,
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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 call areas, maximum dis­
tance 550 miles. Fifth call area, ten sta tes
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 mc have to be good enough for a
solid voice contact before the same station can
be worked on 432 using CWo Knowing your
own frequency to within a few kc 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 mc 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 kc at 432.

A round about way of checking the calibra­
tion nf 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 mc crystal
controlled oscillator/harmonic generator. The
procedure is as follows: The one me oscilla~r

is zero-beat with WWV 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 mc 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, t he sub­
f requency of t he 432 me signal (144 me) ma y
be tuned in at two meters and t he true f re­
quency at 432 deter mined by multiplying by
three. In order to hear the 144th harmonic of
a 1 me 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 me
converter will drift a few kc when fi rst t urned
on. In addition, as the oscillator tube ages . ..
over a period of many weeks .•. the calibra­
tion may change a few kc. 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 t he absence of one of t hese, 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 t he
station antenna . If it is low powered and well
shielded it could be loosely coupled into t he
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
nect ion, relay fail ure, or tube fai lure 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 ar e to be enjoyed, only
t he best possible equipment should be used.
This does not prevent the newcomer from get­
ting started with the more simpler gear. After
the thriJIs of the first qso across town are
experienced, the desire to work more stat ions
at greater distances will develop, and t hinking'
will progress to 4X 150 a mplifiers and the like.
For more information on the subject you are
refer r ed to: T he Ra dio Amateurs Handbook,
published by t he ARRL, Inc.: The VHF H a nd­
book by Orr and Johnson, published by Ra dio
Publications, Inc. ; The Radio Ha ndbook pub­
lished by Editors and Engineers, Ltd. : VHF
For The Ra dio Amateur by Frank C. J ones,
W6AJF, published by Cowan Publishing Co. ;
a nd the VHF Amateur Magazine published by
K2ZSQ. A rather complete bibliography on
VHF material a ppea ring in QST in recent
years may be found on pages 182 and 184 of
the October , 1959, issue of QST. See YOU on
4321 ••• A / W 4H H K

JULY 1962

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 (a rming a composite filter
ot unequ aled performance. Providing the sha rp.
est cutoff with the lowest insertion losses. Less
than 1 DB loss. Handles 400 watts PI. 3S DB
rejection. Size 5" by 2" by 3"

AMATEUR NET S16.95
MAVERICK II WITH POWER MONITOR
Same as above but with 6 meter power indicator
calibrated in watts out put. Supplied with 6 toot
cabte which plugs into rec~tical on filter
Indicator Size 4" by 4" by 4s'h •
Slant Face. Reads 0-50. 0400 watts.

AMATEUR NET $34.95
2 MEI:ERS - BAND.PASS

MODEL BP·/44
A narrow band-pass fi lter with 6 me pass band
and 146 me center frequency. Less than 1 DB
insertion loss. At least 35 DB attenuation of
harmonics out of pass band. Handles up to 185
walls PI.
Size 4" bv 2\4" by 214",

'C . AMATEUR NET SII.85

80 THRU 10 METERS- SECOND HARMONIC
FILTER •

MODEL F810
Five separate filters housed in one package and
selected by a from panel switch. Each filter is
tu ned fo r maximum attenuation of the second
harmonic for that part icular band. Second Har­
monic Attenuation-35 DB. Handles up to I kw.
Size 5" by 6" by 4".

AMATEUR NET S24.75
MODEL LPF 80-40·20·15 0 ' 10
The above filters a re available in single band
packaging for each band. Specifications are the
same as F81 0.
Size S" by 2" by 3" AMATEUR N ET S7.65

. Write lor com plete brochures.

See your local dealer or order direct from •••

qcwin !Jndlz.~, !Jnc.
Depot Squ are & Division 51. .'

Somerville. New Jersey
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6M Nuvistor

Plug-in Converter
Capt. J ohn J . Sury K8NIC/5

Photos by Brn lfc(ld K SHWF
City Photo S ervice, A bilene, Texa s

Here is a gem I bel ieve all you 6 meter boys
have been looking for. A small compact 3 nu­
vistor 6 meter converter (2) 6CW4 and (1)
7587 which measures 2%" high over a ll, 2
inches wide, and 3?4. inches long, not including
the coax connector. T he largest item on top of
the chassis is the overtone crystal. T he a uthor
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 sepa ra te converter, power supply,
and a bunch of wires around makes things a
mess and causes entanglements. This con-• •
verter has only on e, 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 rna.
total current not including the heaters. Don't
underest .imate th is little gem; it's hot and will
sta y with t he 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 t he t ube; the most
expensive items are the overtone crystal and
the 7587 tetrode nuvist or , but the results are
very gratifying.

Let's get t he building- st a r t ed . Follow the
la yout Fig. 2 and no problems will be encoun­
tered. Keep the wiring neat and the leads
shor t as possible. Use insulating lugs for B
plus and filament. A grid dipper should be
handy to pre-tune t he 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

Il

the intermediate coil. A piece of copper shim
stock will do.

Take a sheet of brass 2X3-JA" about 1132"
thick and make the layout. Brass is preferred
because you will solder the nuvist or sockets
to t he chass is. Drill a ll holes and shape the
nuvistor socket holes to fit t he nuvistor sock­
ets. Inst all the sockets and solde r t hem in
around the edges. Inst all the crystal socket.
Next take three slug tuned coil form s 3 / 16"
in d iameter (obtained at your local su rplus
or electronic store ) and #28 HNC nylclad
copper wire and wind the coils. 1., is tapped
for the antenna three turns from the ground.
Solder on C, and tune for 50.5 me or desired
receiving frequ ency. wind L on a form and
then wind L, over L~. Tune the same frequency
as L, with C, installed. You may increase C,
and C, by decreasing the turns of 1." Le, and
Ls. \Vind L«, install eft and tune to 43 mc. L~

comes later. Take a %" coil form and "vind
40 t urns of #28 wire on it for the primary
for L, and on the ground end wind L, over L,
with t he same size wire. Shunt La with ClO and
Cn in series and tune to 7 me.

Install coils a s indicated on the layout.
Solder shield in place between L, a nd L~L~ a s
indicated by the dotted lines on t he layout
(solder to brass in spot s ) . Complete the wir­
ing of t he converter with care. Take a piece
of approximately #24 solid hook-up wire and
make 1 % turns over L , loosely. Take the other
end and solder to pin four of the 7587 nu­
vistor socket . This is all the oscillator coupling
that is needed to the mixer. F or neutralization
of the rf a choke made with 28 turns of #28
or 30 nylclad wire over a lh watt 1 meg re­
s istor is a good st a r ter . You may have to de­
crease or increa se the turns to neutralize
t he rf.

Take a piece of 10- 0/.1 " X 1%" do-it-yourself
aluminum, obtained in any hardware s tor e,
a nd form the bottom part of the chassi s.

For Drake 2A or 28 Owners
F orm the bottom chassis and fi t into t he

crystal calibra tor slot of the rece iver. Cut a
piece of fiber 1-1 5/1 6" long, %" wide and
:1I:t2" th ick . Obtain a four pin battery plu-r
f rom your local electronics dealer that will fit
the cI~ys tal ca librator socket. I ns tall it to the•
fiber board a nd install to the bottom of the
chassi s. Refer to proper wiring of the plug
from the Drake receiver handbook for the
crystal calibrator. Then install the top chassi s
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to the bottom. H ook up t he B-plus , filiment
input to the a n tenna, and ground. It will be
easier to align if the receiver is removed from
t he cabinet.

Wit h t he converter plugged in, turn on t he
receiver a nd crystal calibrator switch. T une
for maximum signa l using a grid di pper or a
signal generator not connected or coupled on
approximately 50.3 to 50.5 me. When you have
it properly tuned the generator or di pper will
almost peg the S-meter with the a ntenna con­
nected. The noise level will be approximately
4 to 5 S-units. If t he rf nuvist or breaks into
self oscillat ion, take 1 turn off t he RFC at a
time until it st ops. Then check for images.

You fellows with other types of r eceivers
can insta ll a coax connector or RCA female
phono plugs to go to t he a ntenna and receiver .
Take B plus and filament from t he receiver.
Do not exceed 125 volts on the 7587 plate or
she will blow. Desi r able voltage on t he 7587
is 90 volts for the best s ignal to noise. Use a
larger dropping resistor R, if needed to drop
B-plus on the 7587. The other nuvistor's B-plus
will be taken care of automat ically.

Don't let t he size fool you. It outperforms
t he au thor 's commercial converter . This should
be a terrific proj ect for t he printed circuit
ham. Build t his gem a nd get t he kicks I got
out of it with the first local and the fi r st DX.
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Hints on VHF Construction

l~rry levy W A21NM
1114 Eest 18th Street
Brooklyn 30, New York

A LAHGE 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 freq uency. mostly in
the UHF region. This can be traced to im­
proper bypassing, faulty layout, inadequate
shielding, improper neutra lization, the wrong
type of parasitic suppressors, and numerous
other causes. I t can be anyone 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 ad..

14

quate. About 400 or 500 mmfd will do on
220 me. For use on 200 me, a very effective
condenser can be made from two sub-minia­
ture 200 mmfd ceramic discs. On six meters
1110St 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 me.
It is recommended that these be used in ultra
high gain circuits. In most other eases 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
transmitter should be laid out in a straight 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 sbould 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" .
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HERE'S THE VHF COM BINATION
THAT BEATS 'EM ALL!

L ...J

r-------------,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 ill 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 avai lable 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 CWo

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

gg'er TRANSCEIVER
FOR 6 METERS

Here's a Transceiver that is ideal for both fixed
station and mobile ope ra tion. Small in size, low
in cost, and tops in performance, the 99'er offe rs
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
oscillator which may also be contro lled by externa l
VFO, An efficient, fully modulated 8 watt fina l
works into a flexible Pi network tank circuit. A
large S meter also doubles for transmitter tune­
up procedure.
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Amatcur Net Prices:
ZEUS, $695.

INTERCEPTOR, $473.
99'ER, $159.95

Write for Complete Information!

Ck-f'l LABORATORIES
OAk_ood 7·6800

JULY 1962

504 ROUTE 53, MT. TABOR, NEW JERSEY
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rest of th e can is excellen t for making larger
shields.

Neutralization and Parasitic Suppression
Oscillation in a final amplifier 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 usc of a stub to cancel
the grid to plat e capacity of the tube. A hole
is drilled in the chass is near the grid pin and a
stiff piece of insulated wire is brought through
the hole and connected to the grid p in . The
wire is placed near the plate of the tu be 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 b ridge neutralization is used , but this
is usually trick ier to adjus t. Parasitic suppres­
sion is accomplished by placing a suppressor
in series with either the grid or plate leads to
break up parasitic resonance. The typ e of
parasitic chokes used on the lower frequencies
do not work well on VHF because thei r in­
ductance is a good part of the inductance of
the resonant circuit. Usually they cause more
parasitics than they eliminate. A recommend ed
type is a copper stra p (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 circui ts
have some common resonant frequency in
thorn, as could be caused by two similar rf
chokes, etc. The tube will oscilla te 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 Q. Another
cause of oscillation is inadequate bypassing of
the screen when te trodes are being used. If
possible avoid using rf chokes in the screen
leads of tetrorles. I t is usually advisab le 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.FIG e
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leads of the parts, unless the parts are at the
pins near the screws that are used for ground
points. F ig. 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 arc 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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$99.95

"Where Q ua lity Counts First"

THE CONTINTAl "SIX"
TRANSMITTING CONVERTER

I:::J

•••

SSB, AM, CW ON SIX METERS AT A REASONABLE
COST FROM CONTINENTAL ELECTRONICS
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HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 VHF Magazine).
36 STATES CONFIRMED ON 6 METER TWO.WAY SSB.

FE ATURES:
• Low drive requirements--Can be driven by any • Uses minimum of operating adjustments when

AM or SSB exciter with 20 meter output, such changing fr,queey.
os 20-A. 10-B, OX-3S, HT.37. KWM.2. ete, • Extremely high " Q" circuit, high sta bility, excel..

• Power Requirements : 400 volts @ 75 mils, 150 lent shielding and straightforward design to
provide ma ny hours of trouble-free operation.

yolts regulated, 6.3 voln filaments. • Modern two-toned grey Jow temperafure
. '30 Wolt. P. E. P. SSB, redveed output on AM. eeblnet, only 5 3/4" h;gh, 8 11/16" w;d• •
• HoriIontol meter reads PA plate and relative 11 1/4" deep, a nd exceptionally lightweight .

RF output. • Individually facfory alig ned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WIU MATCH CO NTINENTAL " SIX".- COMING SOON:
THE CONTINENTAL "SIXTY.QNE" 100 WATTS P.E.P. ON SIX METERS AND THE CONTINENTAL
"TWO" 175 WATTS P.E.P. O N TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS - Sumter, S. C.

Frequency Multipliers

In the design of a transmitter th e initial fre­
quency is usually around 8 me and this is
mulliplied to the desired frequency. The
simplest type.of multiplier is shown in F ig. 3.
Pentodes can be used. Dual tubes are excellent
for multip licrs as they save considerable space.
This should not be done at the sacrifice of
power. The fin al 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 red uce the output even
more.

One idea for a 6 meter rig is to use a
6AUB driving the fi nal in a power class of
about 20 to 50 watt s. The pentode section is
used as an oscillator-tri plet and the troide
doubles to 50 me. An arrangement like this
should have adequate drive for a 6 146 or simi­
lar tube. F or .2 meters the 6AU8 could drive
a 6360 as a push-pull tnpler to IH me. A
phase inverter of th e 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

capacitors C will be discussed shortly. A 6360
tripler should have adequate ou tput to drive
a 5894, 829B, 832A, etc., on two meters or
a 6360 buffer on 2:>0 me. w hen working at
higher frequencies plan th e driving power with
an extra 10 times the d riving power sta ted in
the tube man uals, 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 th e condenser and smaller ones
cause losses due to the voltage d ividing action
of the input capacity of the tube (C2 Fig. 5)
and the coupling capacitor (CI). The value
used should be a compromise. If the input
capaci tance of a tube is 5 mmfd and a 5 mmfd
coupling capacitor is used, }:i of the drive volt­
age will appear at the grid. Tills should be
avoided whenever possible by using larger
coupli ng condensers.

Parts and Materials
The success of many circuits is a ttributed to

the type of parts used. Tube sockets shonld
he of a type that have low loss and low in­
ductance. W alter sockets have very low in­
ductan ce leads and th eir insulation is fairlv
low loss. This will contribu te greatly to stabl~
operation . Tubes used in VHF work should be
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Saturn 6 Antenna only .. .$11.95
Saturn 6 plus mast &

bumper mount $16.95

Putti ng the

Eico 720

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 he 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
th e frequency at which the coils a re being
used. The type of slugs used on the broadcast
bands and below 30 me 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 pa rts are parallel and at right angles
to each other requires extremely long leads
which make that type of wiring unsuitable
for VHF.

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

•

HALO

the original

SATURN 6

Long John
for Six Meters .

FUTURES
D••ig ned for mallimum forward gain.
Gammo Match fOf cooax f ••d.r.
Fin• •t grade aluminum lubint' .
Exceptionally s' rong l ine. there cue no drill ed

hoi• •.
All aluminum construction e liminat•• e lectrolys i• .
Entire beam Clnd support, con b. g founded for

lightning protection.

w. are proud of ,his new long John Anteono. W.'ve
tried to put in every fea.ur. YOu could wont. The r.­
sult i. II ,eolonobl. COl ' high gain beam which can
easily b. put up Gnd which will doy lhere practically
forever. It has a wid. enough lo~ 10 you don' , have
to Iwinv It a round all th. time, yet gives you tr.­
mendou. goin where you want it.

Air Y OUR DIST RIBUT O RS OR F lU TE DIRECT

HI-PAR
Products CO.

FITCHBURG, MASSACHUSETTS

on Six Meters
Jomes Beckett WA2KTJ
344 Po rk Aven ue
C orning. New York

N 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 ge t
a ll six without too much effort , this addition
to the 720 will do th e trick.

The oscillator of the 720 will oscilliate with
an 8 mc crystal if the oscillator coil Ll is
slightly readjus ted. This 8 me output will then
triple to 25 me in the buffer mult iplier with
the bandswitch in the 10 meter position. In
tum, the 25 mc output is doubled in the fin al
to 50 me. The latter is accomplished by the
addition of a separate pi-net output circuit.

Mounting of the components at first seems

18 73 MAGAZINE
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a problem, but with careful application of
dexterity, the trus ty hack saw will solve the
problem. A panel 6~" wide by ~" 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. Ilemove top and relocate panel
with flange resting on chassis. Mark two or
three places on the flan ge 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 usc. 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 80-239 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 tum
coil of number 18 tinned wire.

Coil Ll must be readjusted to produce
about 3.5 rna drive wi th the bandswitch in
the ten meter position. This will he 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 LI may
need to be reset while on ten). Use an 8 me
crystal in thi s adjustment.

Tunc up follows the same procedure as the
other bands except that the bund switch must
be on ten as mentioned and switch 51 in the
six meter position. Connect a good antenna
with a low S\VR and you're 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.

P art. List

CI-50 mmfd variable-Bud 1853
C2-250 mmCd ,"ariable-Lafayette MS·2U
Ll--4 !1z turns number 18 J4 in. dia ., (resonate with CI at

60 me by sp r ead ing or compressing turns)
J l - SO-239 coaxial connector
8 WI-One pole. two position, ceramic switch-Centralab

172C
RI -4.7 ohm 2 watt resistor with two turns number 18

wound on it.
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I f I owned a Poln-Comm would
I have to buy a VFO?

NO! It's built.in

A microphone?
NO! It's furnished

A mounting bracket ?
NO! It's furnished

A n A CIDC power supply?

NO! It's built-in

POLY-COMM@

for a ora

Wh at's the inside story?

Maximum Performance!
FEATURING • Dual NuVlstor PrE

amp/RF for .1 P.v for 6 db. S + N/N • Notse
figure better than 4 db • Mini·load VFO for uttn
sr.ble tranemtt end recelve • NOON lfmlting that
wm amaze you • RF output at least lOW on 6.
6W on 2 • Illuminated "S" meter that doubles f or
tune-up • Heavy gauge perforated steel case •
Handcrafted t eflon wiring throughout.

What's the cost?
POLY·COMM "2" $339.50 comple te

POLY·COMM "6" $319.50 complete
and there's NO EXTRA CHARGE fOR CD UN ITS!

Sounds like a good value , tell me more!

Gladly, just send in thecoupon.

Please se nd complete data on:
o PolJ-comm " 6" 0 Poly-comm " 2"
NAM' _

ADDRESS _

CITY STATE: _

Intended use _

POLYTRONICS LAB 388 G.tt, Am",
. inc. CLIFTON, NEW JERSEY
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Fi nd ing True North
almost every l1 i.!!ht

Andy W isler KHbBW

BAC K in Volume 1 1\0. 2 of 73, the :-':0­
vember 1960 issue, Mr. Calvin R. Oraf

\\',5LFM was the author of a short article
0 11 an excellent method of determining True
Xorth from your location by means of vertical
alignment of the North Star, Polaris, wi th Eta
of Ursa Major-s-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 Xorth Star also is known as the
Lower Culmination. \Vhen the ~orth 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.

F or various reasons, such as livin g 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 lin e up all
three stars when they are in a vertical posi­
tion and that beam or whatever it was that
you needed to know True Xorth, project will
have to be postponed.

Life can be made simpler though. For 35
cents a 17 bv ] 1 inch chart can be obtained
which tell s us all sorts of things that take

place in the sky during the hours of darkness,
or to he more specific from 4 P.~ 1. to 8 A.~l.

your local time. It is called the "Graph ic T ime
Table Of The I-Iean 'ns- l 9W' : ' and is obtained
from the Xlnryland Academy of Sciences, 400
Cathedral St. , Baltimore I , Marvland.

•
To find True Xorth 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
an} Time Meridian . minus or plus four min­
utes per d egree of longitude is made. Most 01
the larger ci ties are already given in the chart .
At that time you look at Polaris. You arc look­
ing at True North, I sho uld point out though,
that these culminations can occur too Ileal'
sunset and sunrise to be visible easily during

• c

the summer months, say June and July.
Marry other interesting events can also be

d etermined from this chart, such as moonrise
and moonset, sunrise and sunset, rising- and
sett ing of the planets, etc. However, if you are
work ing 011 Moon Bounce projects, a more
sophistica ted means of ob taining moonrise and
moonset time during the day from 8 :00 A.~1.

to 4 : P.:\1. must he available.

. .. KHGBW

Mod ifyi ng the Mod ificotions
on the Modified HE-35

It seems to me that the HE-35 t ha t I modi­
fi ed (See 73, F eb. 1962, P . 54) was a very
unusual one in sever al ways. B~' this, I mean
that two of the bugs that seem to be quit e
common were non-existent in my t r ansceiver.
By borrowing one that had these defects, I
wa s able to work on and solve the problems.
The problems ar e in the osci llator circuit ,
one of them being a drift and cha nge in fre-

20

quency during mobile oper ation, and the other
being a sort of oscilla t ion ca used when a
st rong signa l was t uned in with the audio gain
turned up somewha t . This sit ua tion became
much worse with the noise limiter on. For any­
one that operates mobile, as wel l a s someone
who uses the ri~ on uc, this can get to be
annoying, to say the least. To sa y the most,
it can get extremely frustrating. F ortunately,

73 MAGAZINE
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Here's the simple easy way to go VHF o n TWC
METERSI Just feed the 20 meter output of your
present SSB, AM or CW exciter info the P&H 2·1 SO
ond you hove 175 Watts PEP on TWO METERS, either
crystal or VFO controlled. depending on your exciter
features . Resistive Pi·Pod ond switchoble Half·Power
Pad permits operation w ith ony 5 to 100 Wolt
exciter. Since the 2·150 is (I high stability mixing de­
vice, the output signal stability is the same as thot of
your exciter, Uses a 6EA8Crystoi Oscillotor/Tripler;
a 6360 Balanced Mi ller ; a 6360 Closs A drive r
and a 785.4 push-pull Output Tube. Power in p ut to
785,( final: 175 Watts PEP on 558. 165 Wolts

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

* Sligh tly higher west of Rockies

CW, 90 Wa tts lin ea r AM. Entire chassis and
a ll shie lding is CO PPER PLATED. Output jack pre ­
vided to furn ish oscillator sig na l injection for receiv .
ing converter. Quiet 200 CFM forced-oir cooling .
50-70 ohm inp ut a nd outpu t impedan ces. Husky
b u ilt -in powe r supply has th ree separate rectifi ers
and filt e r combinations . Meter reads; PA GRID, PA
PLATE and RELATIVE RF O UTPUT. Mod ern istic curved
co rner g rey cabinet; 9 " X 15 " X 10lh" . The P&H
2 -1 50 is so thoroughly shielded, b y -passed a nd par ­
c sitic-f ree thot it operates as smooth ly as o n 80
meter transmitter . P& H also manufactures t he Mode l
6 ·150: 175 Wotts on 6 Meters.

WRITE FOR LITERATURE

~~ ELECTRONICS INC.
~ 424 Columbia • lafayette. Ind.

FIG I

" . WA21NM

cat ion of the previous modification Remove
the 5k resistor go ing' to the B plus (See F ig.
H , P . 58, F eb. 1962 issue of 73 Mag azine) a nd
connect a 3k 2 watt res istor in its place. F rom
the j unction of the 3k resistor a nd the 5 mfd
filter, connect a 5.1k 2 watt resistor to the
anode of the VR tube. From the a node of t he
VR tube, connect a 5.6k %w resistor to t he
plate of the oscillator tube, using th is in place
of the 10k r esistor used previously. The 3k
res istor should be connected directly to the
cathode of the rectifier instead of the normal
B plus connection. Doing this will improve
s ta bility in t wo ways-c-L: by eliminat ing volt­
age cha nges caused by var ia t ions in plate cur­
r ent a s AVe is applied a nd 2: by leaving the
oscillator running continuously. The changes
are shown in Fig. 1. These improvements
make the receiver considerably more st able
t han it was before and can be done in not
much more time t han it takes to read th is
article.

these problems ca n be corrected with a mini­
mum of effort a nd expense.

The oscillation problem is caused by what
is t he equiva len t of a microphonic oscilla tor
coil. T he coil itself is not rea lly microphonic,
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 t he oscillator circu it themselves,
just near the oscillator coil, leads to the coil,
tuning- condenser, or a ssociated circuitry being
sufficient. The cause is really quite s im ple­
when the leads vibrate, they ca use a change
in capacity, sma ll a s it is, with the leads in the
oscillator circuit. This results in the varying
of the oscillator frequ ency at an audio rate.
To put it plainly : f requency modulation.
w hen this reaches the detector, it is detected
and amplified like a regular s igna l. " rhen it
reaches the spea ker , it causes the lea ds in t he
oscillator circuit to vibrate and so on through
t he cycle. The r esult is a n audio oscillation
every time a strong s ig-na l is tuned in. T he
cure is sim ple--a thorough coating of t he
osci llator coil and leads in t he vic inity with a
la yer or two of "Q Dope"

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

,
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Fred B. Cupp K8AOE

Nuvistor

Pre-Selector

BondAll

T HE day will probably never come when
a ham is comple tely satisfied with his re­

ceiver. Also many of us in the ham fraternity
seem to he suffering from the same trouble,
that is, lack of green stuff. As a result many
of li S struggle along with eq uipment 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 effic ient 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-

ally presented are that a well designed pentacle
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 ca tch to this whole thing is the
phrase "Well designed pentode, etc." How­
ever, I decided to give it a whirl, and I must
say I was p leasantly su rprised 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
5-38 or something of that ilk. The biggest
advantage was the vast improvement in image
rejection. My receiver happens to be a Knight
R-IOO, which is quite adequate as a tuneable
if since I operate VHF only. In listening
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Sea

Only $49.95
Faetory Wired and Test ed.

NEW! •••
6 METER V.F.O.

With Built-in
Power Supply I

EMESCO VFO-6 . Ultra
stab le, high output v.t.o.
designed speci fica lly tor 6
meter opera t ion. Will re­

6 meter transmitter. Preci­
for smooth zer o beating .
tor cool opera t ion.

• • •
HYBRID PHONE PATCH

place 8 mc crystal in any
sion planetary drive dia l
Silicon diode power supply

NEW! •••
30 WATT

TRANSMITTER
EMESCO TR-6 . 6 me­
ter phone transmi t ­
ter. Complete. Ready
t o use! 100% plate
modula ted t or superb
au dio qua lity. Pi- network out put matches 30-1000 ohm
loads. Extcrnal v.t .c. connections. Attract ive easy to
read meter. Striking modern design wi th hooded ca bine t .

Only 599.95
Factory Wired and Tested.

EMESCO FP-l 00. No reproduc ­
t ion d istortion. High level in­
put. Output to phone line and
tape recorder or othe r low-Z source. Util izes hybrid
design to e limina te need for " null and baloncln9" ·
Ena bles ta pe recordi ng faci lit y to be used in recording
or playback of materia l throughout an amateur sta t ion.

Only $9.95
Factory Wired and Test ed.

NEW!

,,; I ,

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 th e noise. Any noise
at the image frequency will come right on into
the mixer and help cover up that weak one
you w ish 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 cascade circuit which has
been around for years. A purist might wish to
neutralize the amplifier. but this was omitted
in order to simplify th e 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 lise. 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 additional bands available, go right

ahead. For VHF use, th e output link, L4
should go directly to the appropriate conver­
ter, and th e outp ut of the converter brought
back to th e proper contact of S-IE . 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
and power supplies. Naturally if you have
separate antennas for the VHF bands th ey
should bypass S-IA 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

ALL O UR PRODUCTS FULLY W IRED
REA DY TO USEI

All Unit s Shipped Freigh t Collect F.O.B. Great Neck

Dealer's Inquiries Invited
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with some hairpin loops right on the switch
contacts for eve n higher frequencies. Don't
forget to set the trimmer, C-2 to minimum
capacity or you'll never make it.

Mnuy of the physical layout details can be
seen in the underside photos, however the
necessary d imensions are given in the chassis
layout, Fig. 2. The two sheet metal sh ields
which separate the input and output stages
have not been detailed and should be fi tted
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
effort s. 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 d rift punch.

Wiring the nuvistor stages themselves is
very easy as all parts go point to point. The
bandswitch is ano ther matter. The task is
somewhat simpler if you solder some pieces of
bus bar to the switch contacts before mount­
ing it (S-lE and S-ID only) . The jumpers
on the B+ wafer, S-I C may be installed before
mounting the switch. The switch sections are
designated S-IA th ru E star ting 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.

TON S OF AMATEUR EQUIPMENT IN STOCK--

V\VIE$'rJEIRn~ IRt~IDIIO
SAN DIEGO

1331 India Street BE 9~0361

MON .. F RI 8:3 0 to 8:00 SA T 8 :30 t. 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 frequen cy.
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. Bunning your re­
ceiver at low rf gain should help thi s cond i­
tion. If it is still a p roblem, an rf gain control
may be added in the cathode of the first
Nuvistor. A 5K pot bypassed with a .005 mfd
capacitor should fill the bill.

0

"••••
•0 •~

~

0,
~•

I,l ATERIAL - '/16 ALVI,l'NV,,"
' · L . LARGE EAR. S ' SMALL
OR'ENT SOC~ETS CORRECTLY.'

Since writing the above, I went back to the
bench and tried the Pre-selector out again with
both an NC·9S and an S-3S. 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~9S, but on the S-3S it made the
difference between hearing signals on all bands
or hearing onl y mixer noise (with 60 cycles) .
1 hope you feel as 1 do that the Pre-selector
puts a lot more steam in your receiver for a
lot fewer bucks than trading for a new "sooper
I T ' at several hundred extra cash. Thanks to
John Yeagle, KSMsn for his help on the cir­
cuit drawing and layout. . .. K8AOE

Coil TaMe
BAND LI-Lt lA-'" Ct-Ca

80M 9T 45T 130 PF
40M 5T 27T 91 PF
29M 4T 17T 25 PF
15M 3T 15T 15 P F
10M 2T llT 10 PF

W ir e Size--#32 E nam.
Misc. Parts

Coil Forms- C.T.C. L SM-E
ne ndswitch_CRI.-I017
Terminal Str ip·Cinch 17~6

Ce-Hamma rlund H F-35
Nuvistor Sockets-Cinch 1 :J 3~65-10-00 1
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r VHF SPECIALS

Brand New Boxed Tubes, Guaranteed. lAdd Postage)

$ 8.00
14.50
8.50
4.50
6.00

4X150A ..._.__
4X250B ...__...
813 _
3B29 ..__..__.. ._
2C39 . _

BILL SLEP COMPANY
P. O. Box 178, Dept 73 Elle.to., florida

Phone 722·1843

ARC·l TRANSCEIVERS, 100·1 56MC, Coll ins VHF Auto­
tune version of the ART·13 . Exc. $37.50

ARC·3 TRANSMITTERS, 100·156MC, easy to convert
to 6 or 2 meters . Exc. $16.50

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

AR C·5 T·23 TRANSMITTER, little to do to get on 6
or 2 meters . Exc. $14.50

URC-4 VHf·UHf WALKIE·TALKIE, easily converted for
2 or IV. meters-Less batteries

Exc. $37.50
APX·6 UHf 121 5MC TRANSPONDERS, these are get-

ti ng scarce on surplus . Exc. $18.50
ALL EQUIPME NT IS COMPLETE, IN EXCEllENT CON·
OITlON, WI TH TU8ES. NO MISSING OR BROKEN
PARTS, F.O.B. EllENTON, FLORIDA.

4·250A $22.50
4·400A ._.________ 24.50
4·1000A 65.00
3CX100A5 .__..__. 14.50
4CX300A .._ _ 18.50

•

, ! ±N

SEACOR Inc P. o. Box 13.
, • Fleetwood 5to ., Mt. Vernon, N.Y.

This fi ve tu be unit cons ists of 0 comple te tw o
meter receive r fo undo t ion, requ ir ing only the addi­
t ion of 0 power supp ly ond on a ud io stoge to pro­
vide you w ith 0 fa b ulous receive r. Using only 200
vo lts DC a t 38 ma o and 6.3 volts at 2 amperes for
the fi loments. Sens it iv ity is be tte r then one microvolt
fo r full output w ith a bandwid th of 20 kc. All tubes
a re included, a nd it is fu lly w ired, not a kit, but
ra ther a w orkin g un it rea dy to install in your eebl-
net. Postpa id $59.95

A de luxe mode l, incorp orating tr iple convers ion,
Automa tic Frequency Contro l ond squelch w ith pro­
vis ions fo r both a freq uency deviati on and a n " S"
me ter g iving one tenth mi crovolt sens itivity w ith 5
KC bandwidth using 7 tubes. Postpoid $164.95

All units a re made in West Germa ny by NOGOTON
Cl nd use sta ndard American a voilable parts e nd tubes.
All units fully g ua ranteed . Dealers' inquir ies invited.

Antenna Systems and Installations

Factory Parts & Service for:

Amateur & Commercial translnit·
fers & receivers

..

J. &. D. LABS
273 Lockw oo d Ave.
El beron, New Jersey

CA 2·1605

6Or 2Meter
Amplifiers & Heterodynes

i
t_ .' ....._;b~~

Model 2000 Amp. 6 meters 2-7034s in
Final $ 199 Less P. S.
Model 3000 Amp. 6 meters 1-4CX IOOOA
in fin al $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

WrUe for information. Dealers write.
Coming soon 6 meter SSB Transmitter.

""arine Radio

Citizens Band

Stereo

looking for Service?

Test Equipment

Power Supplies

Hi-Fi

AMATRONICS, INC. ·
(formerly Eastern Communications)

91·46 LEFFERTS BOULEVARD

RICHMOND HILL 18, NEW YORK

Phone: Hickory 1·7890
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Transistorize that Meter

C . l. Henry
1910 Kirby Avenue
Chattanooga 4. Tennessee

qu ote one electronic author-ity, "transistors are
better thermistors than thermistors!" And
this is literally true. In fact 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 tra nsist or ized dc amplifier is that the
inter nal resistance of the circuit 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 d isadvantages, the tran­
s istor compares favorably with the vacuum
tube. Con sidering the extra bucking batteries,
the higher voltages required, and the neces­
sa ry waste of a heater supply, you might won­
der if the vacuum tube compares favorably
with the transistor! However, the simple, re-

Fig. 3. The experime nta l wide range mi croam­
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
surpl us meter is used, removed from a telety pe
bias meter circuit, having a sensitivity of ap­
proximately one milliampere each side of

center.

* .

--~- ,.........., '

•

7

..

1

Fi g. I. Two transistorized meter amplifie rs. The
t op amplifi er uses push- pull tra nsisto rs to e limi­
nate t he te mperature effect. and also has a
self-co ntained batte ry. The bottom board is
used with a 1.0 ma meter which is not as sensi­
tive t o the tem perat ure effect, and power for it
is tapped off the circuit in which it is used.

O N F. very obv ious application of transistors
is in de amplifier s. The low weight and

simple circuits make transistor amplifiers truly
ideal. To narrow the application further, de
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 VTVM's are also a pos­
sibility. Think of having a VTVM in your
pocket on outside calls!

Rugged meters, such a s 0 - 100 microamp
can be u sed . 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
moistur e or atmosphere conditions.

H owever , t her e is a nother s ide to t he pic­
t ure. 'Ve all have read about temper ature ef­
fect s on tra nsistors, bu t un til you try a de
a mpli fier you cannot fully appreciate it. To

r '
41
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Fig. S. Wide range micro-a mmeter.

Radio Co. Although there is no advantage
t imewise in using printed circuitry on a
sing le inst r ument , it is a very neat and prac­
t ical const r uction method . Two f our volt bat ­
teries are used in the circu it ; one to power
the transistor, t he ot her to power t he bucking
circuit . Com pa re the simplicity of this circuit
with a vacuum tube dc amplifier.

A low range microamp meter is certainly not
a necessity for a ser vice technician. H owever ,
in electro-biology, the m easuring of very low
currents is a frequent occurrence.

By using cascaded transistors, the amplifica­
tion ca n be even higher. A reading of 0.01
m icroa m p full scale is possible, using a ci rcuit

such a s shown in Fig. 6. Cascade operat ion has
the di sadvantage that all your probl ems are
mult ipl ied . This is especial ly true of the t em­
perature problem. Such a ca scaded amplifier,
with the input transi stor in a parabolic r e­
flector with infrared sh ield , makes a very
effect ive heat detect or . A de to eo to de con­
verter circuit should be considered for more
reliable operation if gr eater amplification is
needed.

A fur ther s impli ficat ion of the ci rcui t de­
velops if push-pu ll oper at ion is used. Although
the number of t ransi stors is doubled, the tem­
perature problem is consi dera bly reduced . The
zero bucking circui t can be elim ina ted a lto­
gether, of course.

Figs. 1 and 2 illust r a te a push-pull tran-

-
•

Fig. 4. Rear view of the wide range mlcrcem­
meter. The two mercury batt eries can be seen
mounted on the bottom of the case. The
amplifier circuit is built on a printed circuit
board and mounted on the bad of the mete r.
The range calib ration resistors are seen at t he

top of the case.

liable operation of t r a ns is t ors is offset by the
excellent input characte r istics of the vacuum
tube.

It is possible to build a trans ist or de ampli­
tier us ing only one t ransistor. Even though
s uch a n ampl ifier is somet imes desirable it has
two troublesome features. The t emperature ef ­
fec t can be part ially compensa ted by proper
use of thermistors. The zero s ig nal current of
the transi stor m ust be bucked out also, a nd
this requires sever a l 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 schema t ic of a s ingle
t ransisto r a mpli fier. The amplifier is con­
st r uc t ed on a print ed circui t board and de­
signed t o mount on the back of a meter
directly.

A typical practical cir uit is shown in Fig. 3,
4, with t he schema t ic in Fig. 5. T hi s is a tran­
s istor dc amplifier, used to m easure cu r rents
f rom 0.1 t o 1000 microamperes. The amplifier
is constr ucted on a pr inted circuit board which
I const ructed f rom a ki t sold by Lafayette
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• VT\JM

VOM RANGE SWITCH

"""135 . MECURY BATT
(L AFAYET TE BA-2V)

NOR",C,L
VQ M t:IRCLlIT

,

'"sw

VTV,",

•
"

USE RESlSTANCE as NECESSIIFlY
TO ZERO ME TER

'"!5 ....'

,
-VTVM

Fig . 8. Eve n thou gh the space is very limited in
this meter, the small si ze of the modifico!ltion

components allows easy mounting .

SPOT (L AFAYETTE SW- I7l
TO METER

circuit loading. T hen to have a pocket size
VTVl\I, it is only necessa r y to make the input
resistance of the V 0 1\1 com pa rable to the
VT Vl\I on the low voltage ranges. T he tran­
sist or de amplifie r is perfect for this appli­
ca t ion.

It would be possible t o outboard the
t rans istor ampli fier circuit, but th is is un­
sight .ly and inconvenient. The transistor circuit
ca n be easily fitted into the sma llest of YOM's.

The cost is low, a nd potting with epoxy r esin

VTVM over the YOM (20000 ohms/vol t) is in
measuring de voltages f rom 1 to 300 volts.
This is easy to see if we examine the differences
bet ween these t wo types of meters. On ohms
measurement, ci rcuit loading is not a factor ,
a nd the meters a re equ al in their applications.
The same is t rue in most cases on ac volts
measurement , s ince the ac voltage source is
usu a lly of a low impedance. The input resist­
ance of a Val\[ above 300 volts de execcde t he
innut resistance of a VTV::\I, and will give Ieee

SW17 is DPDT

8A2: +

r.. -
•

~-+--+---+-j~'--'

sistor amplifier. As the diagram shows, this
is true pu sh-pull amplification, and the meter
will indicate zero with no input and the cir­
cuit ba la nced. The temperature effect will tend
to cancel itself also if two simila r transistors
are used. It wlll be unnoticeable with a 0 - 1
ma meter, but it will be necessary to provide
a balancing potentiometer for a zero adjust­
ment when using a 0 - 50 microamp meter.

You will notice that t he transistors are con­
nected in a common collector type cir cuit . The
reason for t his is although the current guin
is slightly less in this connection, the tempera­
ture variation is g rcntly improved.

Fig. 6. Cascad e de amp lifier.

Cascaded push-pull circuits are much more
practical than single ended circuits, s ince the
temperature compensation necessary will be
subst ant ially less.

A perfect application fo r a push -pull tran­
sistor de ampli fier siurges ts itself immediately.
A pocket VT Vl\I! \Vhut service technician has
not wished for such a n instrument?

It is in fact an easy matter to a dd a VTVM
circuit to your YOM, if we consider the fol­
lowing items. F irst, the only advantage of the

Fig . 7. Front view of the modified YO M. The
VTVM jo!ld was orig inally the OUT PUT [eck.
The on ly mechuical work necessary is the
mo unting 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

delign to suit your requirements.

28 13 MAGAZINE



HERE IS THE SENSATIONAL NEW
SINGLE SI DEBAND TRANSCEIVER
YOU'VE BEEN HEARING ABOUT!!

• One Band, High Efficiency Design
• Rugged High Quality Construction
• 180 watts PEP Input, 60Q5 Final
• High Frequency Crystal Fil ter
• Mobile, Portable, Fixed Station

Model s for 20, 40, and 75 M eters Now In Production

NET PRICE, from authorized dealers only

Matching 12 Volt Power Supply $99 .50

For Addjfjonol 'nformal ion See Your Dealer, or write :

SlIVan Engineering Company

JULY 1962

OCEANSIDE,
CALIFORNIA

•
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is possible for freedom from Moisture, dust ,
and chemical fu mes.

F igs. 7 and 8 show a YOM with a VTVM
circuit added. This is a 10,000 ohm per volt
meter, having a basic mete r sensi t ivity of 80
micr oamperes, fu ll 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 sca le, 600 volts,
has an input resistance of 6 megohms, and
there is little advantage in incr easing this for
the majority of a pplications.

A double-pole dou ble-throw switch was added
to the side of the meter , to switch f r om YOM
to VTVM operat ion. 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 switch is really

not necessa ry. 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 the tran­
sistor amplifier. The normal OUTPUT jack of
the YOM was disconnected, and labeled VTVM .
\Vhen us ing the VTVM, input is made to th is
j ack and the added jack, J .

Added to the low cost and simplicity is the
fact that the VTVM conversion does not affect
the regular YOM operation on any range.

Although only two specific practical circu its
are shown her e, the fe atures of t r ansistor
amplifier s 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 milliam p meter per­
manently through the use of potted, transis­
torized de amplifier s, built directly into the
meter case.

Rambunctious
Radiations

J ames ligon, W4KO C
b K2AQN, F7BB, JA2AQ

2 185 Hawthorne St.
Sarasota , Florida

ODR hobby of ham radio can certainly
p roduce 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 th e accepted positions of
Messrs. Ohm and Kirchoff.

\Vhen 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-O"}, 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 ga in. This is the plus or minus
power factor of a particular antenna as com­
pared with a refe rence 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 wh ile in Europe operating
with a 120 watt commercial transmitter.

I first used a long wire antenna. It was
never ac tually measured electrically or phys­
ically but it was really quite long. This anten­
na worked well for E uropean contacts but
proved erratic when working 'w-land. 1 rigged
a rope and pulley arrangement so that the
end opposite the transmitter could be rotated
about 90· and laid directly on Stateside,
Voilal A rotatable long wire, Results followed
somewhat the following pattern:

W2: CQ DX.
F7BB: Your signals 5x9 here in Orleans,

France. Handle here Jim, tx 120 watts,
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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 Der, This same situation
prevailed when I loaded tbe 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 difficulty I was encountering copying
the K\V 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
PXI-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 Hela­
tivity Theory and that is: regardless of sun­
spot activity, if the \Vs want to work you,
they wiII - it depends upon their point of
view - IPAHS I

antenna rotatable long wire.
W2: Thanks for call. F7 not OX. Your sig­

nals 3/ 4 x 4/5 in New York. See you
later. CQ OX.

Another \V2: CQ OX.
1"71111: Your signals 5 x 7/8, etc.
This W2 : Thanks O~1. You arc my first 1"7.

Your signals 5 x 9 + + + 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 \V-Iand 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 • • • W4KOC

TOPAZ 250 WATT
CONVERTERS

I

MOBILE POWER AT EXCEPTIONALLY LOW COST,
Topaz Static COn\'ertns 0p"ra~ the majority. of m?bile tranamitten and r~e(vera. Through
neW concept.. in <onvern . d rc ult ry ' t he'" u nll~ de1J\'~ r mON! walta per dollu tha ~ any mill.
p" rable unil . In ad dition, they are amalkor a nd hghte. In weight, and hIgher In .lfIr lenC)'. ThI B
mn... inr ,..,...se<t """;oga th roulfh longe r h r. of ~ttenes and re....raton. •
z.;..w models afe now uailaLko desiped specificallY for or adapt.b~ 10 the follow;Olf appli.
utiOJII:

specifications:

11 ..1<1 C1o n-c, .<;.._ /o<Q , _ ,.• • • • • • • • • • • • • • • • • • • • • • • • • _ '19.S(!
II••' 0 011' , n .. ~",' _ •..". U.. I·AC. <00 c~s. .. I 'A ..,,..,_ Orlt '/I<W,;... ....

• • /o<Q ..-l....... . _..... . 'T9.S0

$99.50

F~.~"
Etfltiu c, : SS ';

Modd CIOJrOO" r".. S ...... (all .."". I. ) , "ra.. lIdapldle 10 Collin, 1i1l'.1I-1 nM" Ii WAt'..:.

O ldplI/I: 600 I 'ne ( "", r i", ,,m .H 5A )
300 I' VC (", im" ... ..~A. )

0. 120 I'DC ( pI or mio n , 50 VA m" rim" III '
ltd..."ol prim..r~ J'<'wer /I. rn-on rolal/

GENERAL SPECIFICATIONS FOR All MODELS:

/ "pu' r. r qk,'..,.u,.ta: 11_1 5 I 'DC. 13 ""It• •"", i.ol
Wrig At : ,lpprori",,,!r111 71~_

POIICU 0 . '1" '" 250 Wnll. p t odd C I OX DG, 260 W" ltd

•

At""d CIOII'DD For Gnu d " G·76"

o" 'p~r" G50 I 'OC ( , ~lI .'iA rnor. )
270 1'[)C (.I3A """:. )
LC F;II~r

T W....OON a"d lI igk ll+ RtlaU_

.lto"~1 C IOX DG Fur Collin. KIDI. I &: liW.lt·Z

O"lpulf : ~OO I'DC 1.325A mar . )
2110 I' DC 1.21A mar ,)
LC Fill" a"d Tf,'/aw
-50 10 _ 90 -I 'DC lJia,

$ 119.95 $ 134.9 5

• Short circuit prou.cted

• Compact -""ly3 ::. 1 4 %" 1 6 \."

• E potied magnetic mmpont'ntt

• E\lM)' Iiherlbuprinted rir<:uit bof,rd

• A~"hif. !lSi.I"....oondto.....n and tJ'3n""'t" ..

•&~l.:IIO<l <ifi'" p""'~r lor cll ... long life
and hilh ..tllcimcy

' l1nronditHma.Uy guanmlt...d _;""t dctt"<'t .
in tnIIl~nal. nnd w,,~kman.hil'for a period
<Jl6 mont!:w

·Pat ~llt P~lld l n•.
uSWUA (Swan part number) 11 made by Topal for SWill En,lneerln, for
use with gwan Trvnnelven. order from your local SWln dealer.

CllHomla DesldHltl Add 4~ 81161 Tal: to unit prlte.
}:nc1oae U for I naured Parcel PotL No C.O.D. Orde n .
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2-8 Receiver
$2799 5

amateur net

2·BQ
Q·Multiplier/Speaker
$39.95 amateur net

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

"The most talked about
HAM RECEIVER"

The Drake I -A Sideba nd Receiver was i nt roduced in 1958.
The 2-A w it h improvements for all m odes f ollowed in early
1960. The present Model 2 ·B with improved se lect ivity f o r
SSB, CW and AM was announced in April 1961.

In t his short t im e the Drake Receiver has becom e the m ost
popular and talked about re ce iver on the ham bands. Whet her
you are a Novice or 60 wpm operator, a beginner AM or ex­
"erienced SSB'er you will discover the 2 ·B has been engl ­
neered for all you r receiver needs.

Just ask the ham who owns one.

TV-lQO-LP rated 100
watts input. 20 watts
on 6. Solde r it in o r
use y ou r own 5 0 -239
co nnect ors.

$5.95 amateur net

e

TV-I000-LP r at e d
1000 watts input. 200
watts on 6 meters.
50-239 connector s
buttt-ln .

$16.95 amateu r net

••

The Drake TV·CB-LP Citizen Band Low Pass
is a fo ur section filter designed with 43.2
MC cut-off and ext remely h igh attenuat ion
in all TV channels fo r cit izen band and
other t ra nsmitters 30 MC and lower. Rated
100 watts input . 50-239 connectors bu ilt-in .

$6.95 amateur net

The Drake Amateur
Low Pass Filters

have four Pi Sections
designed for shar p
cu t-off betw een 6
meters and ch annel
2 a nd to attenuate
all t ransmitter he r­
monies fall ing in any
TV channel and the
FM band. 52-ohm im­
pedance. Low inser­
tion loss.

THE

• . • peer of high pass filters.
provides more than 40 db
attenuat ion at 52 MC and
lower. Prot ect s the TV set
f rom all amateur transmit·
te rs 6 t h ru 160 m e t e r s .
Three models - TV-300- HP
300-ohm, TV- 72·HP 72-ohm,
TV-3 0 0·HP(PCA) acn-chm
plug-in for RCA sets.

Any model $3.97
amateur net $2.55 am ateur net

TV·300·FMT BB 10 lOB MC Band Rejection Filler.
FM broadcast t ransmitters are responsi ble for con ­
siderable TV interference being blamed on rad io
amateurs. The prob lem has become quite serious
due to recent increase in the number and the
power of FM broadcast stations. Over load prob·
terns and beats between FM and TV stat ions In TV
f ront ends cause break up in color pi xs and wavy
l ines in black and w hite. Th e Drake TV·300-FMT
installed in TV antenna lead and ad justed to fre·
quency of inte rfer ing FM st at ion wil l clear up pi x.

SEE YOUR DISTRIBUTOR
FOR DRAKE FILTERS

; '/"·;x»,." , ~,~»:~, _ :,~~ :",,-,..;.,,.,-,:w- •• ,,=""======""'''''====....==''''''''''.......
For details about TVI, write for free brochure

R. L. DRAKE COMPANY. Miamisburg, Ohio
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HAMMARLUNO "personal touch"
ELECTRONIC

KEVER HK·IB

,

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

Versatile Miniature TransJormer
Same as used in W2EWL SSB Ril - March
195B QST. Three sets af CT windings for
a clImblnatlon of Impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using center­
taps the Impedances are Quartered.) The
Ideal transformer for a SSB transmitter.
Other USes l Interstage, transistor, high
Impedance choke, line to grid or plate.
etc. Size only 2" h. J ~" w. X 0/4" d.
New and fully shielded.
Amateur Net $1,39

3 lor S3.49 10 lor SID.75
ARROW Authorized distributor of HEATHKIT equIpment

MAIL ORDERS PROMPT.!.Y PROCESSED
SAME DAY SHIPMENT FROM STOCK

AMECO NUVISTOR CONVERTERS
C ~tll c e IIf seearate models for
SO, 144 or 220 mc bands. Output
frequency easily cllanged for
present anti future requirements.
TIlree RCA 6CWe Nuriston used,
two as RF amps, line as mixer
wi th &J& oscillator. Noise Iig­
ure: 2.5 db for 50 mc model.
1.0 db for 144 mc, and 4.0 db
for 220 mc model . Image, spuri·

Specify desired IF output for ous and If rejeelion better than
converter model selected. 70 db. Power required : 10G-lSO

V @ 30 rna, &.3 V @ 1 amp .

kit: CN'SDK, CN·144K, or CN-2211K, each $34. 95
Wired & Tested: CN.50\!, CN·144W or CN-220W, each $49. 95

Th. It•• Hamm lrl und
'Personal Touch' KeYII Is
a compact, fu lly .transistoriZed code generator that comb!n«

all .of th~ deSlfl bl. f. atures of electronic sending with
chstlnctir. dot/dash control to gire meSSlges your

' personll fouch' . Usabl. wi th any of the key
plddl.s a"lIabl., the HK-18 generates smooth,

effortless code transmission for fhe noviee
lind l!lpe rt alik••

Amateur Net (less battery) $3995

Amateur Net $3.95

99'er 6 Meter
TRANSCEIVER

,•

Amtlleur Net $159.95

...

'-'~, ....~.-

l'
~ . ,

PRECISION PLANETARY.VERNIER
'or n ceptlonally fine tuning

Superb craftsmanship by Jackson Bros.
of England. BaU bearing drive, V."
dla. shaft, 1Vtn lonl, 6:1 ratio,
Yy'FB for fine tuning. Easily adapt.

•
::~~.~bl~'~ ta ,ny shift. ComparableVlIUI - $5.95.

Amateur Net $1.50 ea.
Shown 10 for $13.50

approximately actual

,

A true ham statio". ideal
for boUt liuod station and
mobile operation•
Double conversion superbet
lives )'ou extreme selectivity
and freedom from images
and crou mlldul.dion.
rranseuter section lin an

ultra-stable crystal oscillator which also may be controlled bJ
tlternal VFO.
Efficient, fully modulated a watt final works into lIexi ble Pi
network h nk etreu.t. Lar&e S meter serves for transmitter
tune-up procedure.

• •••

at

PRECIS ION BALL DR IVE DIAL

..,.-......... Another superb product of Jackson
Bros. of England. 4" dia. dial with &,1
ball drive rat io. Fits standard Yo"
shaft. For that velvel touch •••

AMICO NUVISTOR
PREAMPLIfIER

FOR 50, 144 If no me.
Orer 20 db &Jin plus I rower
1I0i st fil ure, 2 tuaed ellts.
I CW4 Nn istor completel, aea­
tralized. Noise firre Is 2.5 db
@ 50 IIlC U d @ 144 IIC
ad 4.0 d& @ no IIl C. Power
requirelll illls: 10G-150 ' . @ •
ma, and 6.3 ,. at .13 alllps.
Sp ecify frequency desired.

AliO avai lable for 27 me.; $1395
Citizen, band. - Mod. PV. wiNd & tII,t.d •



Can I interest you in an all band antenna
which can be put up for minimum invest­
m ent and maximum radiation ?

Drevtcn Cooper W4WXY
Southport Presbvte rle n Church
Southport , North Cercllne

The Windom
I N radio's infancy a man named Hertz did

wonders with things he modestly called
Herm an 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, W8GZ, refined the old Hertz an­
tenna, the modification becoming known as
the Windom antenna. In principle the \Vindom
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 upl 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 \Vindom 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 won't 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 alll
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 me.
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 kc as the
fundamental frequency, its harmonics will fall
on 7,100, 14,200, 21,300, and 28,400 kc. 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 bas been
chosen, refer to the chart for the overall length
of the flat-top portion of the antenna.

FRO~ Cl'lMa'---------, ,

" "''' • fROM CH.vlT--I• I-
) CENTER orJ sP~ 1,

FEEOLINE LENGT"" NOT CRITICAL I
IT 1$ IMPORTANT THAT IT COME 'j
AwAY FROM FLAT-TOP- AS NE~Y

tx VERTICAL. AS POSSIBCE . """OwE VER,
TWO "'ETIlOOS OF )WITH as ". BENDS AS POSSIBl.E.

) F>" DETERMIN ING fEEDP OiNT

• -!- BEST POSSlSI.E GROI.'ol()'
II 36 "4 OF AS. MEASURE FRO'-l

£NO. SOL,.OER.
,

•
21 CONSULT CtiAR T. "'EASl,jRE

fROM COoiTER. SOLDER.
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AF·68 TRANS·CITER
6 thru 80 meters-VFO
all bands-65 watts AM
and CWo

BLITZ-BUGS
COAXIAL LIGHTNING ARRESTER

1 MODel l AC·l w ith o ne mo le a nd ene
. • fem a le Type 83 con neclors; ins ta ll d i·
rect ly to equip men t . PRICE $3.95 N ET
2 MODel lAC·2 with d o uble female Ty~

• 83 connecton for " in-the-co ble" in­
$Iollotion . PRICE $4 .45 NET
3 MODel LAC·2N w ith double female

• Type N ( a nnetlan for comm le' rcio l "in_
the-ccble" installati on . PRICE $5 .95 NET
BLITZ-BUGS provide lightn ing protection
f or amateur, citizen-bond. IWO, w 0 1 and a ll
o t her ( 00,..;01 coble syslem s.
S•• You, Distributor o r Wr ite fa' ( glolog

M·1070 POWER SUPPLY
Operates from 6 or 12
volts D.C. and 115 volts
A.C.

(M·1071-Power Supply in kit form.)

PMR·8 RECEIVER
6 thru 80 meters plus
broadcast ban d.

WRONG FREQUENCY?

MU~/- FIXED OR
b i lA C MOBILE

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

Chonge cry sial freq uency with this " ystol e tch ing kit.
This populor SAFE WAY kit supplies everyth ing needed
(e ven for the plo!ed type), ommonium b i-f1uoride, een­
!oiners, holders ond complete instruction s. Sh ipped post­
poid for $1.00. De Lull. model $2 .00. Guofonteed.

HAM KITS _ Boll. 175" Cronford , Ne w Je rsey

P r eformed sections m a k e
chassis and b oa rds easy to as­
sem b le and wire! Makes elec­

tronics fun . Write fo r FREE Itt ­
?,;?l erature 'on new ci rcu it technique.

~BALD EAGLE ELECTRDNICS DEPT. 2 LA CRDSSE. WIS.

Now, what makes this antenna off-center
fed is the simple fact that a sing&' 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 fonner 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 an y 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
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W8GZ: "I still hold the world's record for
miles per watt using the antenna 'VITHOUT
A"Y GROU;\fD WHATSOEVER on a bat­
tery operated 199 tube!"

Now a word or so about the recent trend
toward mod ifying 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
fac t 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

signal on the band." A series of tests was run
with a ham in Maine over a period of several
weeks with the \Vindom, again on 40 phone.
and the weakest signal strength reported was
five over S-9. But to top this all off was the
fac t 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.

HiblioJ(raphy for Windom Antenna

ARRL. The A nten na Ha ndbook. sixth edition
A R HL. The Radio A ma tt'ur 's H a ndbook , 1961 edition
Phfleo , H il' h FrrqUt'ney Radio Antenna Handbook, T ech-

Rep ser ies, 1956 edition
W indom, Loren G., '\'SGZ. personal correspondence
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HQ-110A
HAMBANDS

ONLY
The just -redesigned unit t hat
offe rs a NEW DIMEN SI ON in
amateur rad io. Thi s 12 tube,
d ual -conversion su pe rhe te ro­
dyne receiver covers all amateu r
bands from 160 to 6 meters plus
a 144 to 148 MCS calib rated
scale for 2 mete r conve rt er use­
and offe rs top-quality recept ion
of CW and SSB signals t hrough
a separate l inear detector.

only $249.00*

HQ-100A
GENERAL
COVERAGE
General coverage at its low-cost
best. Single conversion general
coverage receiver with the extra
convenien ce and performan ce
given by independently con ­
trol led , continuously variab le
BFO and Q-multiplier.

only $189.00*
Amateur Net

Regardless of the Hammarlund receiver
you ultimately decide upon, you can be
sure of one thing- THERE IS NO BETTER
RECEIVER TO BE HAD FOR ANYWHERE
NEAR THE PRICE! .

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

And-if you want
gene ral coverage
with tha t "Some­
thi ng Ex tra"
there's no other
choice but the
versatile HQ.145X.

Top features include dua l conversion
Ifrom 10 to 30 MCS Rangel, crystal filter/ slot
selectivity, continuous tuning from 540 KCS to
30 MeS, improved noise limiter, and high preci­
sian crystal controlled channel fo r use at any
point with in the entire frequency only $269 *
range- just to name a few. Amateur Net

"' 24 hou r clock-ti mer $10 optional
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The Whistler

Bill Le onerd W2SKE

,

T H E rig they are using on Deception
Island these days uses 12 power transis­

tors in parellel in the final running 1 K\V
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 kc.

One of these bitter winter nights a couple
of British scientists will key that alternator,
and hopeful folks like Professor Millett G.
Morgan, W 1HDA, and Wilbur C. Johnson,
\VIFGO, 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
phone pickup with an antenna. a closed loop,
50 by 100 feet.

All the above is for real . .. simply the lat­
est and most dramat ic phase of their five year
search for the \Vhistlerl

A \Vhistler 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 ... natural1y created 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 kc to
1 kc 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 scient ific world until 1955.

38

Whistlers were firs t actually recordea oy 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 brain s have
been concentra ting in the microwave world,
he's lived with them. There's still an enormous
amount we don't know about these strange
VLF signals, but what we do know can be
summed up about as follows :

They are genera ted 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 A~I 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 control1able
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 kc . . . the questions was how to radiate
energy effectively at that frequency. Let's sup­
pose you could build a half wave dipole (20
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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 I 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 large
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 \Vhistlers 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, uud its
total length makes it just about resonant on 5
kc. If it turned out that Deception Island actu­
ally would act as an insulator, so that currents
generated near its ed ges actually flowed
around the island, perhaps the 'skywfre ' prob­
lem could be solved by a 'seaw lre.'

Two British scientists set out a year ago
laying cables-feeders if you will-in the De­
ception Island harbor. 'Vires 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 Hung 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. \Vhen 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 \Vhistler DX-we don't
know if Deception Island qualifies for separate
country status-should contact W. C. Johnson,
WIFGO, at Dartmouth College, Hanover,
N. H.

The suggestion from this comer is that Mor­
gan and Johnson work up a WOWI (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 lbs.
Your antenna probably weighs a small
fraction of that, so see for yourself the kind
of safety margin the HAM·M gives you!
Bulthere'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 corn­
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 Rad iart Distributor for all details.

CORNELL·
DUBILIER

CORNEll·oualllER ELECTRONICS. DIV. OF FEDERAL
PACIFIC ELECTRIC co.• 50 PARIS ST•• NEWARK 1, N. J.
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Jim Kyle K5JKX

Power Booste r
Increase your r/ power output

by 35 percent

I

••

•

o 100 200 DO 400 500 600 70(

Ep VOLTS

fiG I

· Yes, this is true. althouKh certai n models of Gonset
equipment use t he 6DQ5 at 50 m e. The tubes thl."Y use
a r e speeially made, Ooneet Intoeme U8. Off-the-shelf tubes
will not work above about 35 me,

W OU L D you like to increase the rf power
output of your transmitter by 35 per­

cent for less than $6?
If you're now using a rig in the 30-00-90

watt class, with either an 807 or a 6146 a s the
final amplifier tube, and operating in the 3-30
me range, you can do this (or at least ap­
proach this performance increase) s im ply 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 me and above, because of ser ies
resonances within the tube str uct ure ; any at­
tempt to u se it at these frequencies can re­
sult in serious damage to the transmitter.*

In case you'r e interested in how this " some­
thing for nothing" improvement in perform­
ance works, take a look at t he characteristic
curves of both the 6DQ5 and the 6146 (Fig.
1) . The key lies in the locations of the "knees"
of the cur ves.
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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. \Vith less plate voltage required by the
tube. more voltage can appear in the output
circuit (since the tube and the output circuit
are in ser ies , t he supply voltage must be
divided between them).

The r esulting 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 5- to IO-percent increase in power
output. If your power supply is 400 volts,
though. the rf out put will climb by nearly 25
percent. With a 300-volt power supply (often
used in mobile rigs), rf power out put may
nearly double for the sa me input power.

The 6DQ5 offers an added bonus, if your
power supply can stand it. This tube is rated
to handle 285 rna cathode current, in contrast
to t he 160 rna rating of the 6146. This means
that a single 6DQ5 ca n offer performance com­
par able to a pair of 6146's or 807's. \Vith a
750-volt supply, the sing le 6DQ5 can be loaded
up to 160 rna, and of this 120 watts input
power, 96 watts will appear in the output.

A comparison of characteristics between the
6DQ5 and t he 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-\Vells TBS­
50 Bandma ster was subjected to the acid test.

Using a 400-volt supply (the maximum
recommended by Harvey-Wells), the original
807 would load to 125 rna. At this input. the
output lit a 60-watt lamp bulb to a reddish­
orange glow.

•
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GOOD MOBILES GO•••

10·15·20·40·75 METERS
Moz ....~l

III) I_n

NEW·TRONICS ~~-..~ • .',
MOBILE ~ro - •

"'H~

R"10 ;

ANTENNA
eo

.Now, Get Fixed Station R eports with the "HUS T LER"
Buy only the ma st a nd resonato rs fo r the bands yo u o perate. No n eed for '!latc hing devices. no feed line
length problems. Use any lengt h of 52 ohm cable. Th is is a new, efficient concept of center load ing.
Each of t he five resonators has a coil specially designed for maximum radiation for a particular band.
Center frequency tuning is by means of an adjustable stainless steel rod in the resonator.

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

ANTENNA ASSEMBLY CONSISTS OF 1 MAST and 1 RESONATOR

Part No. Description Tot al Height of Antenna Amateur Net

MO-! S4 ~ Mast folds at 15 " from base (For Rear Deck or Fender Mount) $ 7.95
M0.2 54 ~ Mast folds at 2r from base (For Bumper Mount) 7.9 5
RM-I 0 10 Meter Resonator Maxim um 80 H

_ Minimum 75~ 5.9 5
RM-15 15 Meter Resonat or Maximum 81" Minimum 76 H 6.95
RM-20 20 Meter Resonat or Maxim um 83" Minimum 78" 7.95
RM-40 40 Meter Resonator Maximum 92" - Minimum 87" 9.95

RM·75 75 Meter Resonator Maximum 9r - Minimum 91" 11.95

ANY MAST OR RESONATOR MAY BE PURCHASEO SEPARATELY

FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!
MODEL 8M-} Flat alloy steel strap fits t ig htly against any shape bumper yet
is inconspicuous. Length of strap permi ts its attachment to both large and
small bum pers.

Assembly is held in place by two "J" bolts at the top of t he bumper and strap
clamp at the bottom. " J " bolts may be inserted between top of bumper and ca r
body wh ere clearance is as low as 1,4".

Whip receptacle assembly consists of a heavily ch rome plated 1%" die cast
Zamak ball with %-24 thread. Adjustable so as to maintain whip in t rue vertical
position. Black phenolic base. All meta l parts o f the bumper m ount are heavy
cadmium plated . ... ........................................ .........•..•._ $6.95

See these outstanding NEW-TRONleS products at your electronics dis...
tributor. If he cannot supply you send check or money order for lmme­
diate delivery. Write for literature on the complete NEW-TRONleS line.
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The second change provides proper grid
bias. The 6DQ5 requires approximately -70
volts on its grid, where the 6146 likes -45
volts. Since the 6DQ5 draws little grid current
(more on this later), grid-leak bias is imprac­
tical. Ba ttery 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 Btl-volt
hearing-aid batter ies connected in series to
provid e 60 volts. Ground t he positive t erminal,
and connect the lea d 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.

With the 6DQ5, the same intensity of glow
in the lamp bulb could be obtained at about
80 rna of plate current. When the rig was
loaded to 125 rna, the bulb's glow was almost
normal (calculated power for this input is
3!J watts) . Loading was then increa sed to 200
rna. At this load, the power supply voltage
dropped to 300. The bulb's glow increased
sltghtly, but the increase was barely percep­
tible.

At t he 125 rna loading , t he rest of t he r ig
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 r ig, three
circuit changes will be necessa ry; 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
6DQ5 Grid
6146 Cath
807 Fil

2
Fil
F il
S"

3
Cath
S"
Grid

•S"
Cath
Cath

5
Grid
Grid
Fit

G 7
Cath Fil
Cath Fil

8
S"
Shell

have to remove a few turns from the 1 0~ 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 fin al
grid circuit, 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 in put 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 rna 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 current unnec­
essary for t ube protection.

The best way to determine the amount of
drive needed ,·vith your rig is to hook up an
output-power indicator of some sort (lamp
bulb, wattmeter, etc.) and fire up. Start with
maxim um dr ive, a nd decrease the dr ive until
output j ust 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
modula ti on is obtained. This is the correct cp­
erating point for your rig.

So far, we've talked only about modification
of existing equipment. Naturally, the 6DQ5
can a lso be used in new-design homebrew
equipmen t . The no-grid-current feature el imi­
nates the need for bulky drivers, since the
oscillator itself may furn ish enough voltage
to drive the tube to its limit. Thus, high power
becomes practical for mobile use-c-or for
a par tment dwellers .

---<~ - --- - . . . K5JK X

The third cha nge provides correct screen
voltage. The 6DQ5 requires 150 vol ts on the
screen, at 20 rna screen current. T his is 8 rna
more than the 6146 screen takes, although the
voltage is t he same, so the screen-dropping
re si st or will have to be cha nged. To determine
the new value, subtract 150 f rom t he plate­
supply voltage, and divide the remainder by
0.02. Wattage rating of the new resistor , in­
cluding a safety f a ctor of two, is equal t o
0.0008 times t he resi stance.

'Vith ma ny t r ansmitters, thi s completes the
modification. However, the output capacitance
of the 6DQ5 is appreciably greater than t hat
of t he 6146 or 807, and as a r esul t you may

LIF T

"'..
E lOST I!'tG
GRID
RESISTOfI 2 S MH

"-__ __ TO - 60.
J {BATTeRIES}

'"

FIG 2.

INPUT
VOLTAGE,
CURRENT, 6146 6DQ5 6DQ5

AND P OWER Out put Em. Output Effi- IN_
Volts MA W a t ts P ow er ciencv Power clency CREASE

30. 10. 30 17 56 % 23-- 72 '70 35%
40' 125 5' 32 64% 39-- 78% 22%

185 " Exceeds Tube 51 77% • •••

Rating
500 200 10. Exceeds Tube 79 79% • • • •

Rating
G'O 112 G7 " 72 0/0 54-· 81% 12.(»%

200 120 Exceeds Tube '85 79% • • • •

Ra t ing
750 100 75 5G 75% 60" 800/0 7%

120 9. 'G7 75 % 72·- 80% 8'l'
1G. 12' Exceeds Tube "96-- 80% • •••

Rating
- Max imum Tube R ati ngs.

." No Grid Current Necessary.

Table I. Ccmperlsen of Characteristics. 6146
VI. 600S

42 73 MAGAZINE



BROADBANDED TRANSMITTING COUPLING TRANSFORMERS

I

,

"J.

•

TMC MODELS

•

TMC', Model TRC·20K ond TRC·SK ore
recent additions to a family of broadband
RF transformers that provide coupling of
RF energy from 250 watts overage to 40
kw peak power with inse rtion loss of less
thon 1 db, and VSWR not exceed ing 2: 1.

Models TRC-5K and TRe-20K provide
efficient impedance ma tch over the fre­
quency range of 2 to 28 megacycles be­
tween 50 and 600 ohms or 70 and 600
ohms, and are housed in fiberglass rein­
fo rced cases for operation in any ambient
env ironment f rom _50 0 C to + 75 0 C.

Spark gaps provide protection against
stotic electricity on the antenna as well as
agains t lightning discharge . These units
are p rovided with e ither wal l o r pole
mo unt and may be mounted in isola te d
pla ces, such as an an tenna field, since
they req uire no ma inte na nce . A wide ve ri­
e ty of RF fittings can be provided to match
any standard transmission system.

TRC·20K
I

,TRC·SK

REQUEST
BULLETIN

8015

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

OTTAWA, CANADA • ALEXANDR IA, VIRGI NIA • GARLAND, TE XA S • LA MESA, CALIfORNIA • POMPANO BEACH, fLORIDA



;'/~ QUAlitY MADE COMPACT ANTENNA

THE FIRST MULTIBAND
COAXIAL ANTENNA

for 6-10-15-20 Meters

New

Products

t

Mobile Noise Limite r

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 minia ture 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 S\VR of less
than 1.5:1 on 40~1 and less than 1.2:1 on
IO~I. Each element is only 20 feet long, which
means that just about anyone can whip one of

40 & 10 Meter Beam

Seeo Electronics has a small unit that con­
neets 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
$16.881 Ask Seco about the Signal Filter, 120l
Clover Drive, Minneapolis 20, Minn.

$16.95

$54.95

$34.95amateur net

Two other 6-10·15·20 meter antennas :

Mode' 8-24 FOll<BandB"m
Element length 11' - boom length 5'
Turning radius 7'

amateur net

Model C-4

needs no ground
plane radia's-
Idea l for . . •

Emergency nets and citizens
band wherever omnidirectional

coverage is desired.
Campers and apartment

residents or wherever space
is a problem.

A second antenna for low
angle radiation.
The New C-4 lea tures ...
• Fun electrical half waves on all
band, ..• eliminating the need fat"

awkward ground plane radials.
• Easy, Inexpensive mounting with

rcaular TV hardware such as simple
chimney mount as shown.
• Compactness •• • only 12' ever-en

height.
• End-loaded to provide maximum ra­

diator current for maximum radiation.
• Quick installation •• • about K hour.

• Power rating •• • 300 watts AM.
• Feed line •• • R GS8AU or equivalent.
• SWR ••• less than 1.5 to 1 at resonance.

Model M-4 FOll< Band

I
Mobile· 5'·3" high

Fits aU standard mounts

~, ........-rn amale.r net
The above antennas a re also

available for 6·10 or citizens
band operation.

Write for literature and t he name
of your nearest M ini - P r o d u c t .
distributor. P at ents pendina:

1001 W••118Ih Sir••'
Erie, Pennsylvania

SPECIALISTS IN COMPACT ANTENNAS
Order direct or from your diet ributor
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these around. It feeds with a single 50 ohm
feed Jine. 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 wi th 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
mfd to 50 mfd and you 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 Re of th e 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.

The Drake TR-3

Bob Drake has a new sideband transceiver
that will break shortlv. It was first shown at

•

the Dayton Harnvention in April and should
be in production by fall. The new transceiver,
des ignated the TR -3 (question : was this
named after Rob's Triumph sports car or was
it the next in line after the l A, 2A and 2B?
vly bet is th e car ), covers all bands, 80 thru
10 and runs 150 walls PEP to two 6GJ5's.
This sports car sized transceiver weighs only
12 pounds, not counting the power supplies.

TERRIFIC SAVINGS
on ...

I NDUSTRIAL TUBES RECEIVING TUBES SEMICONDUCTORS
It.m Ea. 10 hem ECI. 10 Item Eel. 10

g:; :;; : ~~ ~~~gT :~ :~; IOOma IOOOpiv $1.99 $1.79
OC3 .78 .70 5 U. G .65 .59 l 00ma 2000piv 2.99 2.69
003 .78 .70 6AG5 .75 .69 JOOma 200p iv .35 .33

~~~~A 3:~; 2:~ ~~~g t~~ ~:~: 300ma 300piv .39 .36
2E26 2.85 2.65 6AK6 .95 .89 SOOma 200piv .39 .36
3828 3.95 3.65 6AL5 .59 .55 SOOma 300piv ...9 ...5

1-~~~ ~~.~~ ~~.~~ ~~QT65 .65'. .65'5 500mo 800piv .99 .95
..:400A 35:95 33:95 6AU6 :69 :65 750mo 400piv .59 ." 9
"832 7.95 6.95 68A6 .69 .65 750mo 600piv .89 .69
~~J~~y 1~ .;~ 1~ .~~ ~~~6 .~~ .65 2amp 100piv .59 ."9
5U4WG 3:..5 2:95 6H6 :99 : g~ 2amp 200piv .79 .65
6C4W 3.45 2.95 6J6 .95 .89 2amp 400piv .99 .79

~it~~T i:~i f~ ~~l tg~ :~ 1~~:: m::: ~::: ~:;:
12AT7WA 1.85 1.59 6SK7Y 1.05 .99 15amp 200piv 2.99 2.59
807 1.. 9 1.29 6SL7 1.05 .99 15amp 400piv 3.99 3.39
8298 8.95 7.95 6S N7 .89 .79 50a mp 25piv 2.99 2.59

~~~~~ l:E 1:~ t~1;: :~ :~~ ~~:: 1:::: ;~ ~::
5749/6BA6W 1.29 1.05 12AU7 .89 .18 SOamp 200piv 6.00
5750/6BE6W 1.59 1.39 12AX7 .82 .75 PNP-2N15Setc .79 .59
6146 3.95 3.65 12SL7 .49 .39 PNP-CKn2etc .59 .49
6360 • .40 4.25 83 1.05 .99 NPN-GT222etc .69 .55

NOTE: All tube. Iisled obove Clr. NEW-CLEAN in original monufacturer'. eertens. Fully guarant..d. Subled to
your o pproval. Semiconductor. are AMERICAN MADE end individuolly tested to meet above rating••

SEND fOR fREE CATALOG

Available direct or .hroll9h
your local distribll'or
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The Engineer and the

Transistor Radio
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Send for NEW
FREE CATALOG # ·962

with oscillator
circuits ......

Citizen Band Class no" Crystals
CITIZEN BAND CLASS "0" CRYSTALS

Sed overtone - .005% tolerance - to $2 95meet all FCC requ ire ments. Hermetically
se aled HC6/ U holders. Yz" pin spacing , EACH
.050 pins. (A dd 15c per crystal f or .093
pins).

AU 22 megacycle frequencies in stot'k: 26.965, 26.975, 26.985,
2 7.005, 27.015, 27.025, 27.035, ~7.055. 2 7.065, 2 7.0 75, 27.085,
27.105, 27.115, 27.125, 27.135, 1 7.155, 27.165, 27.115, 27. 185,
27.205, 27.215. 27.225.
Matched (,I)'stal seta l or ALL Cl\."units (Spedf)' equipment
make and model numben) $5.90 per set

CRYSTALS IN HC6/U HOLDERS

__-J.!.__",-

QUARTZ CRYSTALS
FOR EVERY SERVICE

.486 pin sp acing - .050 diamet er _ .005 %
t ole rance

15to 30 x c ========='3.85ea.30 to 45 M e $4.10 ea.
45 to 60 ,,!C " .50 ea.
From 1400 KC to 2000 KC
.005% tolerance $5.00 ea.
From 2000 KC to 10,000 KC, any
freq uency, .005% tolerance .$3.50 ee,

Specify frequency. .05 p ins spaced ;''' (Add
15e f or .093 pins). .$2.9 5 ea.

SEALED
OVERTONE

RADI O
CONTROL

FUNDA MENTAL
FREQ. SEALE D

All crystals made from - Grade " AI>
imported quarU-ground and etched to
exact frequeneies. Unconditionally
guaranued! Supplied in :

FT.243 holden MC·7 h older-
P in spacing ~.. Pin spacing =%"

P in diameter .093 Pin diameter .125

C RIA/A R Lolden FT· 171 Lolder .
Pin IIpadog Vi" P in spacin« "A"

Pin diameter .125 Banana pins

MADE TO O RD ER CRYSTALS ••• Speci fy holder wantecl.
1001 KC to 1600 KC: .005% tolera nce $<'.50 ea.
1601 K C to 2500 K C : .005% t olera n ce $2.75 ea.
2501 KC to 9000 KC: .005% tolerance . $2.50 ea.
90~1 KC to 11,000 KC : .~05% t olerance $3 .00 ea.

Amateur, Novice, Technician Band Crystals
.01% Tolerance . • . $1.50 ea. - 80 meters (3701-3749 KC)
40 meters (71 52·7198 KC), 15 meters (7034-7082 Ke) . 6 meters
(8335-8650 KC) within 1 KC
FT-2,U Lattice Cl')'stals in all frequencies f rom 370 KC t o
640 KC (011 exeept 455 KC and 500 KC) SOc ea.
Pin spacing ¥.zoo Pin diameter .093
Matched pam _ 15 cyeles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystah, $1 .25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/ U holders $4.50 ea., Socket for F T-243 Crystal I S" ea. ;
Dual Socket f or FT·243 Crystals , 15" ea.; Sockets f or MC-7 and
F T_l71 Crystals 25" ea.; Ceramic Socket f or HC6/U Crystals
20e ea. .
ENGIN EERING SAMPL ES and s mall quantities f or prototypes
now made a t either ChicaR'O or Fort Myers plants with. 24 ho ur
service. IN CHICAGO, PHONE GLadstone 3·3555

• •

IF YOUR PARTS DEALER DOESN'T STOCK Tens CrYstah,
ceder direct and send us bill name.

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

1000 CrJ. tal Dri.... Fort M,.eu, Florida
Dep L 73.7 Phone WE 6·2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO E~T"'"

COST ATTACH THiS ADVT. TO YOUR ORDER I

_.:. . _-- - ......::.- .... .-

-- --~ -®

JULY 1962 47



48, 73 MAGAZINE



HEATHKIT AMATEUR MONITOR 'SCOPE • •. Just $69.95
1. 3" CRT 2. Neckshie ld minimizes external fi eld effe cts 3. RF ettenu­
ato r accommodates 5w to 1 kw power levels 4. Rear panel RF feed­
through connectors and inpu t and outpu t jacks 5. Compactrons for
space-saving layout 6. Sweep frequency adjust with " clamp" po sition
to prevent CRT burns under SSB no-modulation conditions when
using trapezo id function 7. W ave envelope, AF or RF trapezo id selecto r
8. Built- in single or two tone test generator 9. Horizon tal gain 10. Hori­
zontal position 11. Vertical position 12. Vertical gain 13. Focus
14. On /Off/I ntensity

13 12=J

HEATHKIT DESK·TOP KILOWATT LINEAR .•• $229.95
1. Four 811 A' s 2. Fan cooling 3. 5·50 hy, swinging choke 4. 8 ufd, 2 KV .
oil-filled filter capacitor 5. T wo 866A's 6. Monitor scope output with
level control 1. 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 Vo ltage pilot light
13. Power pil ot l ight 14. Relative Power sensitivity contro l 15. Meter
switch with Grid , Plate , Relative Power , and H igh Voltage positions
16. Tuning co ntrol with band markings 11. Meter

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

Name _

~~ HEATH C OMP ANY

Benton Harbor t1 . Michigan

A dd re ll _

Cily Stale' _

--------------------------------------------------,,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Vermin Tra ps

and

Dragon Eggs
Sidney Rexford W2TBl/4
5409 Fremont Street
Sprin gfield . Ylrqlnle

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. OccasionalIy
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. H e begins with basic cir­
cuits picked at random and combines them into
a multi-stage transmitter or receiver. Such
things a s extra by-pass capacitors, decoupling
circu its, etc., are usually omitted from the
basic circuit diagrams available to the home
builder. He is also prone to simplif y construc­
tion to the highest possible degree. If the
Goode Electronics Company's P DQ-3 receiver
doesn't have a decoupling network in the fi rst
if st age but does have one in the second, and
the Goettel' Beaeon-f 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
P DQ-3 and t he second if s tage of the Bea con-G.
Our boy has no decoupling circuit in either
st age. lIe is in trouble!

The home constructor who appreciates the
original areas of difficulty in the design of
commercial equipment and who does the fi r st
half of t he engineers job faithfully will find
that ma ny of his difficulties will solve them­
selves. I t 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 ma nufacturer can a fford to kick an en­
gineering model around, tear it apart, rebuild

- ' <H1.- VQ.TAG(TIT
FIG I

"INPU T r-- f--r---\~
VOllJlGE \

T H E most disheartening phrase heard on
the air is IfI built a , but I couldn't

get the bugs Qut!1J
T he 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 sta ges, self­
oscillation, parasttlcs, heat conduction, etc.,
carefully takes all these th ings into considera­
t ion in his original design. T he unexpected
bugs which arise during the building of the
engineering model are also worked out and
the final result is a s table piece of gear, cap­
able of doing exactly what is expected of i t 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 oper ate but its cost of reproduc­
tion would be more than the average consumer
would be willing to pa y. The second half of
the job is to find every possible shortcut, labor
saving trick and money saving s tep that can
be devi sed. How well this is accomplished will
determine the company profit.

The first st ep 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 ex t ra costs must be borne
by the buyer and serve to make the competi­
tors product more attractive.

The first possibility in this parts saving
campaign to fall under scrutiny are the "ata ­
bility insurance" components such as extra by.
pass capacitors, decoupling circuits and shield
baffles. A systema t ic campaign is set in motion
to remove a s many a s 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
somewha t for this cut ting and slashing, but
only laboratory instruments can usually de­
termine how much.

The final production line model , strip ped of
a s many sa fegua rds as possible, is a reason­
ably stable piece of gear ca pable 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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chassis material , which, su r p rising enough , at
high frequencies, may present sufficient induc­
tance t o both circuits in common to permit
excha nge of energ y from the plate to grid
ci rcu it and cause unwanted oscillation. The
wisest course of action is to make the by-pass
leads a s shor t a s possible and direct to the
cathode ground connection a s shown in Fig. 2.

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

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

The sa me 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 dc ground potential are not coincident,
are more common than the ideal case given
above. An excellen t system as far a s economy
of de power su pplies is concerned is to use the
sta t ic de plate current flowing in the output
ci rcuit to provide a voltage drop through a re­
s istor between the de ground and the cathode.
This voltage is determined b)' the s ize of the
resistor and places the positive potential of
t he cathode (with respect to the zero dc 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
som e respects, has t he disadvantage of compli­
cating the by-pass problems.

The usual circuit arrangement is shown in
Fig. 3 ( A ) . This arrangement is sa t isf actory

+

Grounded cathode are conventional ampli­
fiers in which the si g nal to be amplified or the
portion of the sig na l to be fed back to sustain
oscillation is applied between the grid and the
cathode. The amplified sig nal appears between
the plate and cathode. The cathode is the
common reference point and both the grid
and plate circuits must have complete paths
f or ac to it. In the vast majority of cases, to
simplif y const r uction and the application of
the necessary de voltages, the cathode is op­
era ted at a c (s le na l ) g round 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 t h is circuit lies in
eliminating the return of ac from the grid and
plate circuits through long paths through

FIG 2

By-passing

The by-pass capacitor's r eason for existence
is to do two things (1) Provide a completed
ac path within the individual circuit of which
it is a part, and (2) Prevent uc energy from
escaping and traveling between circuits via
dc or other ac paths not designed to transport
it.

It, and event ually find out how many short­
cuts it can s tand and st ill work. The home
builder cannot afford such luxu r y. A few dol­
la rs 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 t he
solut ions which should a id the constructor in
designing his own equipment and keeping it
housebroken.

Let's investigate the first reason for the
by-pass capacitor; the completion of an ae
path within an individual circuit.

Circuits for amateur gear using tubes (and
transi stors ) f all into three basic categories:
Grounded Cathode (Conven t iona l), Grounded
Grid, a nd Grounded Plate (Cathode Follower).

By-passing the

Grounded Cathode Circuit
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If high power application is made of the

cathode follower circuit (and a distinct possi­
bility exists for such appl ication) then the
same precautions should be taken with the fila­
ment supplies as were taken with the grounded
grid amplifiers.

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
cir cuit , of which the by-pass is a part, must
usually work in conjunction wit h other cir­
cuits sharing the same plate a nd bia s supplies.

A unique source of trouble in grounded grid
amplifiers is feed-back of output energy
through the filament circuit or transfonner ,
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 . F or
this reason the grounded gr id fi lament supply
should have isolation a nd by-pass circuits in­
stalled a s shown in F ig. 4 (A) and (B ).

By-passing the
Grounded Plate Circuit

Grounded plate circuits or "cathode fol­
lower" amplifiers find considerable popular-ity
as "isolation amplifiers" between oscillators
and succeed ing st a ges. Their use isolates the
oscillator from load variations a nd contributes
to st a bilit y.

In grounded plate amplifie rs t he input sig­
nal is a pplied between t he grid and the plate
and the amplified s ig nal a ppea rs between the
ca thode and t he plate. T he plate is t he com­
mon reference point a n :.l is usua lly at g round
potential for a c. Seldom is the plate of such
an amplifier at ground potential for de.
Con sequently a coincident ac and de ground
reference point seldom exis ts. Fortunately
this circuit is characterized by less than unity
voltage gain and is consequently quite stable.

The application of cathode follower a mpli­
fiers is usually limited to low power transmit­
ter a nd receiver s tages. In these applications
t he by-pass arrangement shown in Fi~. 5 will
usually be adequate. If one side of the fi lament
is g rounded t hen only one by-pass ca pacitor
is r equired from t he " hot" filament lead to
ground.
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By-passing the Grounded Grid Circuit

Grounded grid are amplifiers in which the
signal to be amplified, or the portion of the
s ignal fed back to sustain oscillations, is ap­
pl ied between the cathode and the grid and the
amplified s ignal appears between the plat e
and t he g r id. The grid is the common reference
point. Both the cat hode and the pla te must
have low impedance paths to the grid. F or tu­
nately most grounded grid amplifiers operate
with the g r id at both ac and dc ground
potential .

The grounded grid circuit is, a s a rule, a
well behaved amplifier. The insertion of para­
sit ic chokes in the plate and grid leads are
all that are normally required in the line of
de-bugging procedures. Installa tion of by-pass
capacitors to a point common with t he chassis
grounding point for the g-rid will usually cure
a ny tendency toward instabilit y.

It is r ecommended, however , tha t g rounded
g-rid amplifiers u til ize sepa r at e filament sup­
plies, isolated from the fi lament supplies of
other st ages of the sa me piece of equipment.

for audio and lower frequency circuits but
leaves much to be desired as the frequency
of operation goes higher. A more stable by­
pass arra ngement is shown in Fig. 3 ( B) . Note
tha t t he plate by-pass, screen by-pass and the
suppresso r grid a re tied d irectly to the cathode
and any ac signa l voltage appearing a cross
t he cathode resisto r and by-pa ss capacitor does
not alter t he relationship between t he screen,
plat e, or suppr essor with respect to the
cathode.
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Suppose we subst it ute the internal imped­
ance Z of the power source for the B + to
ground and simplify the circuit components
we are interested in. ' Ve come up with an ini­
tial circuit similar to Fig'. 7 (A).

The by-pass capacitor can, instead of ac­
complishing its second task of preventing out­
put energ-y from escaping and traveling be­
tween circuits. actually assist in the unwanted
transfer and loss of this energy. This is not
quite a s confusing as it sounds.

As an example of how this can come about,
let's look at F ig . 6. In this diagram a ll screen
grids a nd suppressor grids have been omitted
for the sake of sim plici ty. Observe that the
plate tank circuits of Vt and VI! have a com­
mon power source ; and a ganged tuning capa­
citor with the rotors grounded and by-pass
capacitors C2 and C•. There is nothing unusual
about th is circuit. T he same configuration is
used in dozens of different applications. C~

and C, provide low impedance paths to com­
plete resonant circuits CILt and CaIr.. All looks
ver y goo d and proper!

Don 't believe it!
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Z represents the impedance (to rf) of the
power supply. P ower supply filters may pro­
vide excellent characterist ics at 60 or 120 cycle
ripple frequencies but t ake on the form of
considerable inductive and resistive reactance
at r f frequencies. Z is actually much higher
than simple mathematics would indicate and
for practica l application Z may be large
enough to almost be ig-nored com pletely. T he
circuit under these circumstances approaches
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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 in troduce problems due to the possible sup­
ply voltage fluctuat ions resulting from poor
voltage regulation. In ca ses where a drop in
vol tage becomes a detrimental factor the more
expensive dccoupling network shown in Fig.
8 (B) is recommended. The rfc chokes chosen
should provide an inductive reactance at the
operating frequency of from 20 to 100 times
t he capacitive reactance of C, of C3. Values for
Cl, Ce, 0 5 a nd C, will be the same as above.

The insertion of only one leg of an nc or
LC decoupling network will usually cure all
but the most stubborn cases of intercoupling
of t his nat ure. As a rule, however, the same
power supply is used to serve more than just
two or three s imple s ta ges. In most cases it
provides power for many varied s tages operat­
i ng on a multitude of different frequencie s.
T he possibility of generation of birdies and
other intermodulation products becomes very
acute in such a ca se and decoupling networks
are to be recommended for each and every
stage. P lat e leads are not the only leads need­
ing decoupling-the AVe system, grid bias
supplies and screen grid circuits should be
given the treatment.

Shielding

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

E nergy carried by electrostatic and electro­
magnetic fields may leak around carefully de­
signed traps, jump across filters and detour
around balanced circuits. These field s can
cause birdies, images, back-wave, harmonics
and instability. They can be the reason that
balanced modulators refuse to balance and
suppr essed sidebands and carriers reappear.
T hey can also ca use oscillator pulling and
intermodulat.ion products.

T he first s tep in keeping electrostatic and
electromagnetic fie lds from lousing up the
works is to avoid crowding. Unless a rigid
space requirement ex ists which demands that
a piece of equipment fi t into one particular
cubbyhole and no place else, a great deal of
money a nd effort can be saved by em ploying
sta ndar d panels , chassi s, bottom plat es, br ack­
ets and cabinets universally available. T he
present trend by manufacturers toward supe r­
super compactness is commendable but hardly
worth duplication by the home bu ilder. If
elbow room exists to build t he equipment in
the fir st place then sufficient room will usually
exist to operate it when it is fini shed. The use
of uncrowded construction will also permit

"
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If t he circuit L2C3 is in t he plate circuit of
a n amplifier requiring 50 rna from the same
300 volt supply, then using the sa me rule and
math R, would equal 600 Ohm:': @ 2.5 Wa tts.

Recommended values for C~ a nd C, are C~

equal to C2 a nd Co equal to Ct, with C2 and C.
the usual values employed for the frequency
of the circuits in use.

The a bove decoupling system, uaing an RC

"
"

cr

In choosing values for HI and R2 in Fig. 8
(A) a rule of thumb which usually works
sat isf a ctor ily is to permit about 10 0/0 of the
de supply voltage to drop across each resistor
at nor mal operating pla te current. As a n ex­
ample: If the L le t circuit is in the plate cir­
cuit of an amplifier requiring 10 rna from a
300 volt supply, a safe value for R, can be
found by:

R , = ~o = 3000 Ohms @ 1 Wa tt
.10

t hat of Fig. 7 (B). L,C, and kC. appear as
two PI networks, back to back and connected
by a transmission line of medium loss. As
lon g 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 F ig. 7 (A) and ( B)
is only an example. An Ave li ne of a common
bias source can be just as guilty. The vermin
trap necessary for breaking up this neat little
a rrangement is a decou pling network.

Decoupling networks serve to increase the
rf losses in the interconnecting transmission
line until a point is r eached where the ex­
change of energy from one stage to another
becomes so small t hat instability from this
exchange ceases to be a problem. T his loss
can best be inserted by using an arrangement
in which the low impedance output of the P I
net works feed into a high impedance (for r f)
transmission system. Such a system is shown
in Fig. 8.
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some future modification a nd bug chasing
without the underneath of the gear becoming
too much of a brier patch.

Shielding ca n be designed to a ccomplish one
or bot h of t wo f unc tions. It can prevent t he
transfer of electrosta t ic and electromagnetic
energy or it ca n serve as a ba ffie to reduce
the transfer of heat. An ideally constructed
piece of equipment would provide an electric­
a lly isolated container for each stage, ma in­
t a ined at a constant temperature well below
t he f a ilure temperatu r e of t he weakest com­
ponent. This is an or der t hat is impossible to
fill. The home builder should, however, shield
until it hurts!

The ideal shield encloses t he stage on a ll
sides. It controls the energy entering to only
one path f rom one source a nd t he ener gy leav­
ing to only one desired pat h. It a lso provides
fo r the transfer of heat away from t he stage
as fast as it is produced and prevents heat
from external sources from effect ing the value
of its enclosed components.

A pract ical shield will serve the purpose of
controlling the tra nsfer of energy to a low
enough level to be pr actical. A practical shield
need not completely enclose the s tage or stages
it is designed to serve. It must, however, pre­
vent direct exposure to annoying fields and
make the paths these field s m ust follow suffi ­
cie ntly long and complex to reduce their effects
to someth ing less tha n a critical level. Ex­
a mples of pr actical shields are shown in Fig.
9 a nd Fig. 10.

In the design of such shields particular im­
portance must be placed on thei r mechanica l
r igidity. A fl imsy shield baffle , f ree to move
or vibrate, can cause mechanical instabili t y
such as microphoni cs and f requency instabili t y
during temper ature cha nges. More often t han
not these shield baffles are also used to support
ca pacitors, switches, and othe r manual eon­
trois. Unless they are rigid they may con­
t r ibute to backlash and frequ ency instability
due to mechanical wa rping during operation.

JULY 1962

Profuse use of shield ca ns for tuned circuits
is r ecommended. In the u se of shield cans,
choose a size large enough so that the can
shields the circuit without becoming a part
of it. Ca ns sma ller in diameter than three
times the diameter of t he enclosed coil form,
or shorter than twice t he length of its en­
closed coil, add a distressing a mount of capa­
citance to t he ci rcuit. Two small shield cans
may also produce the same undesirable effects
associated with flimsy shield baffles. The moral
of the s tory?-Bot tle 'em up tight but don't
be st ingy with the bottle!

I on ce made t he mistake of mounting a 4E·
27A next to t he components of an E CO in the
same t ransmitter. No electr ica l interaction
was experienced, but as soon as the ca rrier
was put on the air, a nd that blazing r ed 4E­
27A began to pump out heat, the E CO took
off across the band like a greyhound after a
rabbit. In a bout one minutes time the signal
had covered 15 Kc of t he twenty meter ba nd
and was still going strong. A double shield
baffle (T wo pieces of aluminum with a qua rter

Fig. 9. Accented white lines show practical
shield baffles installed in an SSB exciter to
isola te freq uency converter shges and succeed­
ing a mplifil\t rs.



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 kc 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 oscillator would
probably have r educed this drift much 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 mu st be brought to operating
temperature slowly and evenly. Any sudden
heating (such a s in t he ca se mentioned above)
will result in uneven heating of the various
components and the oscillator will drift wildly
both higher and lower in frequency a s 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 inc rea sing- 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 it s su rroundings.
(This is al so t he principle of t he heat
sink ) .

Hea t sh ields 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
s istors 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

56

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 receiver.
These blowers are satisfactory for use in gear
where a little cooling seems the wisest op tion.
H eavier blowers of course must be employed to
cool components which normally require forced
air cooli ng.

The mere movement of air within a shielded
enclosure is not enoug-h. Air should have a
ready path through the equipment from an
outside intake to another outside exhaust.
When ai r is circulated a suitable dust fi lter to
remove dust particles at the int ake is almost
a necess it y. Dust par ticles, if not removed,
have a tendency to accumulate a charge from
high vol tage components with which they come
in contact and then to electrostatically adhere
to neutral surfa ces. This build up of dust can
become severe in a sur pr isingly short period
of time and may result in electrical deteriora­
tion and ultimate failure of the equipment.

Since air cannot pass through sol id shielding
baffles, some fonn of screening which will per­
mit the passage of a ir but not of elect r ical
energy becomes a necessity. A solid sheet of
meta l perforated with a multitude of very
sma ll holes is the most satisfactory solution
to the ventilation problem. Screen material
covering and carefully bonded to the edges of
sever al relatively small ventilating holes is the
next most effective solut ion and a screen cov­
ered sing le large hole is the least effective. In
a ny case the amount of air that can be moved

•
t hrough such ventilating devices will be re­
str icted to only about one thi rd the flow that
would pass through an unrestricted hole of t he
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 dia m­
eter by t hree is overdoing things a bit!

The subject of vermin traps for home made
radio gear could go on for a thousand pa g-es.
1\othing has been said about parasitic oscilla­
tions, harmonic generation in transmitters,
images in receivers, di stortion, AC hum, or a
score of other little beasties that plague radio
equipment. The editor is a nice guy-but he
ha s to have a few pages of this months issue
for the adver tisers. A fte r all i t is the adver­
tisers that pay t he bills !

T his a rticle should a nswer some of t he 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 f ull
grown fi re-breathing dragon J

. . W2TBZl4
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is available from: lruin o Electronics, P. O.
Box 9222, San Anto"jo~ T exas.

Don W herry WbEUM
2121 Grendview Drive
Ceme rlllo, Cellfomle

SeIectivi ty Number 1
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passband-when you measure the selectivity in
cycles, not percentages. In other words a tuned
circuit of a given "Q" will have a certain
bandw idth a t t he (i 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 a pproximately the same it follows
that the lower the frequency the narrower the
bandwidth in cycles. This shows why the low
if frequency of 50 kc is used in the narrow
bandpass if strips. The f requency of 50 kc 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 kc t he lowest prac­
tical frequency to use. Of course the bandpass
could be narrowed to less than 500 cycles even
a t 50 ke by t he use of better, or additional,
filter s but as t he 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 t here 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 t he 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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THROUGH the past years the big problem
which has constantly plagued amateur C'V

operators has been one of interference. This
problem started years ago, during t he hey-day
of the spark outfits, reaching ser ious propor­
tions at the peak of their activity. The advent
of t he tube transmitter alleviated the s ituation
for a number of years but now again, with
the thousands of new stations on the a ir. the
poor C'V operator is faced with a near intoler­
able situation.

During t he 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 cycles at the 6 db point.
however, these receivers are not cheap a nd for
many of t he ham fraternity are beyond reach.
The cheaper models, meanwhile, are simply not
able to handle the situation as it exists today.
T he little device to be described here is pri­
marily for use with receivers in t his latt er
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

TE le AS

2N368'.
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Communication and TV Antennae

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

t he emitter connect ion where it is fed t hrough
another ser ies resonant fi lter identical to the
one in the fir st s tage and from there to the
base connect ion of the second stage transistor.
This second stage, which a lso uses a 2N368,
is a common emitte r circuit which gives the
unit the necessary gain.

The center frequency of 460 cycl es was ar­
bitrarily chosen for the filter. A lower fre­
quency could be used with it s increase in se­
lect ivit y by using la rger condensers fo r Cl a nd
C2 or, conversly a higher center frequency by
using smaller cond ensers. If a high quality
audio reactor (choke) is used, such as t he
VIC type, a higher center f requency could be
used with the same bandwidth result ing. The

•

with a "MATERIAL" difference!

59

one th ing to remember when choosing the cen­
tel' frequency to use, is that you are accustomed
to hearing a lot of fairly high frequency back­
ground hiss, static, etc. when you listen to
the amateur bands, but when you nar r ow 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. T his is no real problem however
and after you li sten to h issless, crackless sig-

with

- "tIte-

NOW! A Broad-Band ' Ba lun" for you r
la, 15 and 20 Meter Tri-Band

$ 85

SINCE
1921

For TOP·MAN·ON·
THE·FREQUENCY results .. .

Install a Telrex antenna . • • dollar for
dollar better in every way! Antenna
systems from $6.95 to $12.000.00

increa se the usable select ivit y a nd st ill cir­
cumvent these object ions of a narrower band­
pass at 50 kc.

The unit shown in the photo is such a device.
I t uses an audio filter which is peaked at 460
cycles and ha s a bandwidth of 105 cycles at
the 6 db point. P lease note that 105 cycles is
a very narrow bandpass-nearly 5 times as
narrow as t he usual run of big receivers. F ig.
2 shows the bandpass curve.

The schematic diagr am (Fig. 1) shows t he
unit to be a two stage transistorized amplifier
using a ser ies tuned resonant circuit in the
input of each st a ge. Transistors, with t heir
low input impedances are particularly well
adapted to the use of such input circuits. The
first stage uses a Texas Inst r ument transistor,
type 2N368 in a common collector circuit. This
is, of course, simila r to a cathode foll ower
stage using a vacuum tube, and as such has a
gain of less than one. A gain in th is stage is
not needed however, and such a circuit lend s
itself admirably to the task of driving the
following amplifier stage. The tuned circuit in
the input of this fir st common collector stage
consists of a 0.015 microfarad condenser in se­
ries with an eight henry filter choke. You will
note that this choke (L1) is called out as an
ordina ry 8 henry filter choke of the garden
variety. This may sound st r ange to the audio
man and should be explained. Fir st ; a high
quality audio r eactor such as the UTe 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 henr y 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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nals for awhile you won't notice it.
As it will not alway..s 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 circuit and connects the output jack di­
rectly to the receiver output.

There is 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 ever-ything. 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

of paper-roughly at first-and carefully after
the general layout is decided. The fina l 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 severa l radio stores. Fig. 3 is the board
used in this unit, drawn to sca le so you may,
if you wish, copy it directly from the magazine.

The Texas Inst rument transistors used are
gener al purpose types costing approximately
$1.70 each at radio stores. Other simila r types

•
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could probably be subst it ut ed with li t t le or no
difficulty. The board layout shown in Fig. 3 is
drawn so that C1 and C2 may be two capaci­
ties in parallel instead of the one as shown
if such are needed to peak both fi lters to tbe
460 cycle center frequency. If two identical
filter chokes are used this peaking should not
be necessary however. Al so, somet imes 0.015
ceramics arc 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 ca n be changed to the front if de­
sired, of course.

This little device is truly a "bomb." J ust try
tuning in a CW signa l to a beat of 460 cycles
with some bad in ter ference at sa y 1,000 cycles
and flip the unit into t he circuit. You wi ll be
very surpr ised at the way the interference,
st atic, background noise etc. drops down and
the signa l you want j umps out at ),OU. It will
many times allow perfect copy to be made of
a s ignal nor mally unreadable f rom t he 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.

T he unit uses a 7 lh volt battery for power
and, since it draws only 0.7 mill iamperes, t he
battery will la st for months. The on-off switch,
not shown on the schema t ic (Fig. 1) is a single­
pole single-throw toggle swit ch in the batter-y
lead.

Just in case you are one of those who prefer
vacuum tubes this device ca n be constructed
using a 12AU7 a s shown in Fig. 5. Everything
previously said will also apply to t h is tube
unit. In this case, however, a UTe a udio re­
actor type VIC-l-l was used instead of the fi lter
choke and it gives a sligh tl y narrower pass­
band that the transistor model. The curve is
sha ped like F ig. 2 but is only 45 cycles wide
at the 3 db point, 75 cycles at t he 6 db and

FIG 4

125 cycles at the 10 db points. The overa ll
gain is approximately 3 when using a 12AU 7,
which is su fficient . However if you would like
more gain than that ~'OU may substitute a
12AY7 or a 12AT7 for the 12AU7 which will
do t he trick with no circuit changes. The
printed board for this model is shown in F ig.
4 and is al so drawn to scale.

while the two filter systems for t he two
model s perform the same f unction, t hey 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 im peda nce input device and must be fed
f rom a low impedance source. T he impeda nce
of a series resonant circuit is very low at res­
onance, amounting to the ohmic resistance of
the reactor plus the losses etc. so this imposes
very little resistance in the coupling between
the two stages and also in the input of the
first stage. As t he input frequency is va ried
f rom this r esonant point the reactance of t he
series circuit goes up rapidly. very quickly
putting a high resistance in the coupling cir­
cuit which "decouples" the stages and cuts the
g-ain. T hese series resonant filters are, in ef­
fect , a f requency conscious volume control.

T he filter in the t ube ver sion act s on a dif ­
f eren t principle. In th is model the character­
ist ics of a para llel tuned circuit are utilized
which are directly the opposite to those of a
series tuned circuit. The reactance of a parallel
circuit is very high at resonance decreasing
rapidly a s the input frequency is moved away
f rom t hat point. By placing such a fi lter f rom

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 offl Makes it a map 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 15 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:

TOWERS
SULLIVAN
ILLINOIS

t he grid of t he t ube to t he ground it can he
seen t hat at resonance t he grid is above ground,
signal wise, and a s 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 t he
signal to " drop " across when t he frequency is
off resona nce and t he fi lter shows a low reac­
tance. The resistor then in effect "decouples"
the stages when the input frequency is off
resonance. This is a "lesser" method of getting
the desired result but as a gain is not needed
th is is of no matter. The 2.2 megohm resistor
can be reduced in value a nd r ecoupe some of
the lost gain if such is des ired but if red uced
too far some decrease in selectivity will result.
P robably 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 a s a 12AT7
as mentioned earlier.

These two units will impr ove the capabilities
of a ny receiver, regardless of t he cost a nd
when used with the $100 variety makes the
difference between no copy and a solid copy in
a large percentage of cases of QR)L But even
if you do have an expensive rece iver and de
have a minimu m of trouble with int er fer ence
t his unit is small and cheap to build (ei ther
model ) so t hroe.... one together-it just might
sa ve that ra re DX contact that you have been
working on. . .. W6EU::\I
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Propagation Charts

Devld A. Brown K2lGY
30 Lambert Avenue
Fermi nqdele, N. Y.

For the DX propagat ion chart, I have listed
the HBF wh ich is t he best Ham Band Fre­
qu ency to be used for t he time periods given.
A higher lIBF will not wor k and a lower HBF
somet imes wiII work, but not nearly as well.
The time is in GMT, not local time.

The Short Path propagation cha r t has been
set up to show what HBF to use for coverage

Advance Forecast: J uly 1962

Good : 3. 13, 21-26

Fair: 1-2, 14, 16-20, 27-29

Bad: 15, 30-3 1

between the 48 states. Alaska and Hawaii are
covered in the DX chart. The use of this chart
is somewha t different than the DX chart.
First, the time is the local time (entered on
the mid-point of the path. Second, the distance
g iven in miles is the Gr eat Circle path distance
because of the Earth's cur va ture. Here are a
cou ple of examples of how to use the cha r t .
A. ) To work the path Boston to Miami (1250
miles ), the local t ime centered on the mid.
point of t he path is t he sa me in Boston as
in Miami. Looking up t he HBF's next to t he
1250 mile listings will g ive t he HBF to use
and the time periods g iven 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 F rancisco and 1 % hour s earlier t ha n in
New York (the t ime difference bet ween New
York a nd San Francisco is 3 hours ). Looking
up the HBF's next to t he 2,500 mile listings
will g ive the lIBF to use. In San Francisco
subt r act 1 1,.2 hours from t he time periods listed
for local time and in New York add 1% hours
to the time periods li sted for local t ime•
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500 MILES
750 MILES

250 MILES

1250 MILES

1750 MILES

150 0 MILES

1000 MILES

2250 MILES

SUMMER 1962 CALLBOOKS
The SUMMER issues of the CAllBOOK lire now on sale lit your fav­
orite redle pllrts sto re. Be sure to ask for your copies of the latest
edition. Or order direct by mail from the publisher:

United States Section. per copy $5.00 plus 2S¢ for
(All K & W ce lls] mailing.

Fore ign Section. per copy $3.00 plus 2S¢ for
(All countries outside U.S.A.) mailing.

RADIO AMATEUR CALLBOOK, Inc.
4844 Fullerton Avenue, Chica go 39, Illinois, Dept. ST-6
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Old Friend
•

Ina New Suit
A rc-S Exciter

o OSCl..Llt,f OR GRIO ~CUlf AOO PAQOER t>JoIO SWlfC"
FOR 80 "'Ef Ol So Nlt,TIOI'I AL - loLL 8 .....0 TUNER MEI - 4 0 OL

FIG, I

I have always been too proud or too Scotch to
purchase a store bought transmitter or even

a store bought excite r . Likewise I have hesi­
tated to buy the necessary parts to build a sure
'nuf all band home brew job. Consequently I
have limped along for yea r s with a one-band
rig or a GF-ll with t he coils r ewound to work
on 20 or 15 meters, the la t ter not being an)' t oo
stable at times. It has a lways seemed to me
that there ought to be a simple, "cheap and
dirt)'," way to solve this problem. I think I
have st umbled on to it.

The st abilit y of the ARC-5 "command trans­
mitter" is well known. )'Iore of them have been
canniba lized in one way 01' a nother than any
piece of su r plus g ear to come out of ' Vorld
War I I. They are st ill f or sa le 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 J'OU need multipliers after you get
below 40; in f act , it's difficult to cover both 80
and -to with one coil. The advent of National
a ll band tuners at bargain prices caught my
attention; so I bought a couple of t he s mall
s ize and one of the larger size. The small one
made possible about the simplest revision of the
AR C-5 yet devised. All you need to do is take
out the roller coil and t he fi na l plate coil and
set the All Ba nd T uner in its place. Leave the
tubes in parallel a s they were originally and
connect the tuner a s per diagram by National.
See Fig. 1. Use the exist ing rf choke and a dd
a .002 mica by-pass f r om ganged condenser
shaft to g-round. You are now in busi ness.

Bcb Baird W7CSD
3740 Summers LMe
Klamath Falls. Oregon

W ell almost in business, that is. I chose the
7 to 9 me unit for two reasons. First of all I
had one on the s helf that had already had the
crystal and eye tubes r emoved and replaced
by VR tubes, afford ing a 255 volt regulated
voltage for the oscillator. Secondly it looked
like a natural to cover .to, 20, 15 and 10 meters.
Such proved to be the case. Using a 300 volt
sup ply (a lso found Oil the shelf) I obtained
adequate ou t put from 40 to 10 meters to dr ive
someth in g the size of a 61.16 or 807. 40 a nd 20
meters provided sufficient power to drive an
amplifier requiring a couple of watts dr ive.
All you have to do is turn the dial on the
tuner! Switching in a 680 mmfd si lver mica
padder in parallel with the grid tuning con­
denser makes it possible to also cover a 200
kc portion of the 80 meter band with a watt
or two of output. A 1000 ohm 10 wa t t r esis tor
was placed in series with t he 300 volts a nd
the oscillator-VR tube combination, t he \ YR
tubes already being on the rear deck of the
ARC-5. 300 volts was fed directly to the 1625
stage, which is a lso connected to the series
scr een droppi ng- res istor as well as the pla t e
circuit.

If you're considering driving someth ing on
t he order of a 61-t6 you can st op right here.
I was plann ing on dr iv ing a 200 watt fi nal t hat
requ ir ed a lit tl e more drive tha n could be
obtained on 10 meters j and even 15 was a
bit shor t . So it was decided to invest iga t e the
ARC-5 a bit farther. Removing the sh ield can
from t he oscillator reveals an air paddel' in
parallel with the ma in t uning capacitor in t he
oscillator. If you disconnect this padder you
will find that the oscilla tor fundamental fre­
quency can go a s high as 14.5 me and some­
where in the middle it tunes to 10 .6 me. Sur­
prisingly the st abilit y is about a s good a s 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 circuit used in the os­
cillato r a s seen in F ig. 2. incorporates a three
position t wo gang rota ry swit ch . Position # 1
puts the s ilver mica paddel' in parallel with
the main tuning and places the oscillator and
hence the 1625 st ag e on 80 meters ; in all other
pos itions the silver mica is out of the circuit.
Posi t ion #2 : Oscillator circu it is t he same as
the original and the 1625 stage operates on
either 40 or 20 meters. Position #3 : t he pad­
del' under the shield is disconnected a nd by
tuning to the proper dial setting the oscillator
is either on 10.6 mc or 14 mc and the 1625

•
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One Bond 180 Watt Transceiver - 5275
New Look. New Power Supply. Special Freqs.

ELLIOTT ELECTRONICS, INC.
41B N. 4th Avenue Tucson, Arizono
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TELETYPEWRITER
EQUIPMENT • COLLINS
51J2, 51J3, n.390A/URH Heeelvers ( .50-30.5
Me ). Teletype Prfnters # 14, # 15, # 19, #20,
# 26, # 28. Kleinschmidt Printers # 'IT4 A,
. 1'-76, TI.98, 1'1'·99, TI·IOO, GGC-3. 1'ele­
writer Fr equency Sh ifl Co nve r ter, Fo r general
Infermutton & eq u ip men t Iist, wrtte to TOM,
WIAFN, AU.TRO NI CS ·1I0WARD CO. ,
Box 19, nosIon I , Mass. RIchmond 2-0048.

Now 3 w a ys

• FIBERGLAS SPREADERS . . only $99.50
• ALUMINUM SPREADERS • • • .•.. . .• . • •• •• • ••• •.••• . • only $79.50
• BAMBOO SPREADERS • ••• ••.• . . •• • • • • • • • • • • •• • • •• •• only $67.50

All models use the heavy duty Cubex support structure - 2" 0 .0.
rc bulcr alu m, boom - Heot trec ted ol um. spiders - Hi-Go in - Hi­
f BR - Sing le feedline optional.
Lmr Win.l R" ' ;'I..n~_Lhrh r W ..i~ht. only 27 lb• .- T Y Rolo,. ll flndl.,
-Lou> S W R- p ,..._luned R ..f1ecto,. Coil_ ."·o S tub,

The CUBEX MI( III gives you 3 FUll SIZE, fULL EFFICIENCY, beam
antennas with sep a ra te FULL WAVE driven e leme nls on ea ch band. All
thi s in hnlf the horizontal spoee required b y [I 3 el , 20 mtt. beam.- WRITE fOil. fREE BROCH URE " F"
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PAOQER (680......' )
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FIG 2

was necessary to get screw driver clearance
for mounting t he 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 cou ld be used, as well as t he old 1625 main
tuning capacitor , for part of t he padder to
get to 80 meters. In any event the removal of
a couple of st a tor plates would not seriously
harm the operation.

So, for well under $10 in a ddition to t he
ARC-5 you have a fi ve band t uner ! To t hose
who have a 40 meter ARC-5 or command trans­
mitter on the shelf and no all band exciter in
the shack, t his bit of refurbiahing' should be
of int erest . . .. \V7CSD
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stage gives full output on either 15 or 10
meters.

Due to the size of the all band tuner the
cabinet of the ARC-5 had to be slightly modi.
fled. As can be seen from the photo, it was
necessa ry to put a "top hat" on top of the
original can. A li ttle work with the tin snips
was required to clear the tuner and a 5 x 6 x :l
inverted aluminum chassis was added. T he
only other mechanical change, a s ide from
mounting the a bove ment ioned rotary switch,
was pulling a couple sta tor plates out of the
old padder capacitor in the 1625 s ta ge. This



x. Y. L.'s & O. M:s

12th NATIONAL
A.R.R.L. CONVENTION

Dear

Memorial Coliseum-Portland, Oregon

H AVE 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 India ns ? Does your
ne ighbor's TV set have a "wide-open" front
end or a 21-l\Ic i-f ? If you can a nswer "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 can
bury the TV! 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, is his understanding of the basic
problem. If he doesn't have the f a intest idea
about the causes and cures of TV I, he can
easily turn into an awful stinker, more out of
sheer ignorance than impatience. This article
has been prepared for the la yman, in his own
language, so that through his understanding
the somet imes 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
t inents at the speed of light. The farthest cor­
ner s 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 electronics 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, t hat it doesn 't. AB 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

K eeping the Indians

Portland 7, Oregon

Don't miss these exciting
hem-tilleddays...andevents

Sept. 1· 2·3 ·1962

occupying many thousands of square
feet. Incl uded is a worki ng model of the
"Oscar" satellite that made communi­
cations history. Also National A ero­
nautical and Space Administration
display of our fi rst man-carrying satel ­
lite, Fr iendship Seven.

ELECTRONICS EXHIBIT

Other High Interest
Ham Events

N avy Rad ar
Picket D estroyer-Hams will
be t aken on specia l behind­
the-scene tours.

ARRL Officials - f rom Hart­
ford will take part in tec hn ica l
disc ussions.

Technical Papers- D emonstrat ions and

new ideas in the electronics field.

P. O. Box 1335

Make your reserv ations now! Plan now to
attend! T he 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
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. PAUSAN COMPANY· SAN RAFAEL. CALIF.

STA NDING
WAVE BRIDGE

Measures both 52 or
75 ohms. Takes full
kilowatt.

$17.95

LOW·PASS FILTER
4 Shielded sections
-Up to 80 db at­
ten uation . 52 or 75
ohms - neg ligible

10". $11.45
HYBRID

PHONE PATCH
Use on AM or SSB. Built·jn
R.F. Filters, Gain controls,
null controls. VU-meter.

$27.95

B...... on mod.,.n pS)'lihol.. l,aJ
technlcu.. _ Tbls Hun. will take".U be)'end IS w.".• . I•

No looks To Reo d-No Visuol
Gimmicks To Distro(f You. Just

listen ond leorn

TRA NSISTO RIZED
OSCILLATOR·MONITOR

Complete unit - 2 transistors.
Pitch and volume controls.

$14.95

W ITH DOW'S

PREAMPLIFIER
Get signal. you d idn't hear!

Nor ••immlek. but a tested
and proven -xeuory. Pre­
cision made, fully becked by
Dow-Key's 'raditlona l FaCIO')'
Warranty.

HELP YOUR RECEIVER!
The OKC_RFB Booster is a

price • • • $1 0.75 50 to 70 ohm impedance
malchlng "broadband pre_

ampli fie," I\laranleed to Inereue the over_Ill Il-i in by 1 to 6 " S"
units on ,II '-'<Is (1.5 to 30 mel . To improve sms.il ivity work
with Ox. and blin, up ~k uninte lligible sl~ls. you'lF ';'ant a
OKC-RFB. De1i,ned for receivers up to the $300 c:lau.

GENERALIZE YOURSELF!

LEARN RADIO CODE
Tile EASY WAY

~~1 .._

, .<""........,.
""",0.- .,00

~O\o• •....-"' - .
.. --- L ESS T H AN ~ THB TIME

.. PRICE Avoilobleolso onmagnetictape
$9.95 S u You, D~aJ" Nowl

Albom Co.'a;., EPSILO"
Thr•• 12" LP's n

21h H 2769 CAROliNA
\.. I ns'ruc:t~~n RECORDS REDWOOD CITY, CALIF. )

Friend

011 the Reservation

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

In the early days of radio, both amateur and
commercial st at ions often operated on frequen­
cies (dial set t ings) 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 st a t ions
on his house radio. However, a s we learned
more and more about electronics, and a s 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
er ly. But t hen came television, and we had
to st ar t learning from scra tch a ll over again.
\Ve st ill 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 wi sh,
with just a turn of a key. Similarly, you may
invit e in or keep out of your radio or television
set any radio s ignals you wish, with just a
turn of the dial. However, just a s an In­
truder may break into your house or sneak
in through an unlocked window, unwanted
radio s ignals may find their way into your
TV set , whether you invite them in or not,
eithe r 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 televis ion sets, and
(3) freak, unsuspected oddities of nature that
occasionally appear (and somet imes disappear )
unpredictably. Although each type of interfer­
ence may look the same to the layman, the
different types usually can be identified by an
exper ienced amateur.

When t he problem is traced to the amateur
transmitter, the amateur merely locates the
source of trouble within the transmitter ann
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

Dcuqles G. Hedin K4>OFB
2 19 Blenche rd Blvd.
Syracuse 9. New York
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passed these tests and has r eceived his license,
he may be fined heavily, or even imprisoned,
if he willingly opera tes his equipment improp­
er ly. Such ster n measu res seldom prove neces­
sa ry, however, because most amateurs are nice
people and they believe in the high sta nda rds
they are pledged to uphold.

A defective television set , on the other hand,
presents a somewha t different problem. For
exa mple, suppose you have had you r t elevision
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? \Vhat can you do ? Not
knowing the answer can be more f r ustrating
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 circui ts and types of construction were
omitted because, at the time, they were not
needed; there were relatively few televis ion
sets and even fewer amateurs. In addition,
the extra features would have increased the
cost of all television sets, not just those f ew
purchased by people des tined to live near a n
amateur st at ion. 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 ser viceman probably can
bring it back to tip-top sha pe again at nominal
cost. In addition, the manufacturers of some
of the early-model television sets will be glad
to furni sh, either free of charge or at cost,
a modernization kit which a servicema n can
install easily. Your servicema n 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 of ten. 'Vhen
it does, however, it usually is a firs t -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 wi r­
ing; and in another, it was f ound that the
amateur signa ls had combined with other t ypes
of radio signa ls to produce ot her , interference­
type signals. A complete list of these freak cir­
cumstances, not to mention those that never
could be figu red 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 st ra ighten 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) .

KpOFB
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FROM $59.98
Send for Fln:E meeetu re on the eom ­

plete une or VASOUA RD radiophone• •
for Indul t rY. Chll n erenee. CAP.
Cltlzena and Amat",r banda. ),fade In
the U.S.A . and &, u. u nteed 5 :run.
VANG UARD EL ECTRD NIC LABS.
190·48 t9t h Ave. • Holl ia 23. N. Y.

Let's "kit" Together
u~e YOUR Parts &.P~PPY'S wiri~ ~
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GRAHAM RADIO INC.
505 Main Street. Reading, Massachusetts

Tel. 944·4000

Now under one roof al our n ewly c n ln r A'f"fl
UEADI l'i'(; locution, e H'r,'lh in g e x e lu sively
fur the IIA)I. with seven liceueed Ama­
teurs 10 advi se a n d sen t~ " 0 11 bet ...r-,
Remember- - Wt~ bu v, ",d l, I r~Hlt· . swa ll.
rent , In stal! and se r vice u 11 makes «If lIam
t·fluipnwnl. ~1 .. iI orders invite....I, HudA'f'l
Accounts WCICOIIII·II.

WALKIE-TALKIE RADIOPHONES

MANUfACTURERS • • •
Looking for a ham rep?

Write IVAN HARRISON WSHBE
6822 Mimo,o Lone . 00110' 30 , Te xo ,

Phone : EM 3·3218

....---Now Hear This:-----;
WE HAVE CONSOLIDATED!

(W2 NSD from paJe 4 )

HAM SHACK NOVELTY
Authentic-looking, two-color certi ficate claiming tongue­
In-cheek owne rship of an acre on the Moon's surface.
I deal gift or conversation piece for shack, bar, den or
office. (Su Pg. 119-JII". 61. CO.) Witb gold seal and
na me and call inscribed only $1.00 each. Six for $5.00.
Send cheek or M.O. to-
BOX DXG, InB - 201 St•• Baysld. 60, N. Y.

which red uced the efficiency of that experi­
mental project somewhat below the expected
norm, however I feel that we should learn
from our failures and use them as guideposts
to the fu ture ra ther 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 we're going to increase

the postage ra tes on first class letters from five
cents to seven cents and postcards from four
cents to five cents. Then we're going to intro­
duce a new class of mail , class lA, whi ch will
go at two cents for postcards and three cents
for lett ers. These will both be one standard
size so th ey w ill 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 your 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 heing posted
under this new class. Within a very few years
we should see 9W of our fi rst 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 he automatically
sorted and shipped to San Francisco, right
down to the individ ual mailman, without he-

(Turn to page 1 1}
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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 S15. This may be because so many
fellows have seen one around and have a hanker­
ing for the bright red cover and the first fiftee n
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 tha t will
hold 14 copies of the magazine. This makes for
a better fit if you don't have all 15 issues. Specify
large or small hinder for this year.

INDEX

TO SURPLUS

$1.50

This is a masterful
compilation of all
articles th at have
ever been printed on
surplus conversions.
complete with a brief
run-down of the con­
tent of each article.

MRT·90 CONVERSION: SOc
This booklet gives complete conversion instruc­

tions for converting the little pack-set surpl us
units into a fine two meter walkie-ta lkie. An ar­
ticle appeared in 73 on this unit in the October
1961 issue.

HAM-TV $3.00
TV is one of the newest

and most exciting phases
of ham activity. This hook
gives clear and simple in­
structions for getting an
operating TV station on
the air for under $50 out­
lay! I t is no wonder tha i
h undreds of fellows are
r ushing to get on the air.
The interest has been so
high that a bi-monthly
bulletin has now heen
started to keep everyone
ti p to date on the ad­
vances and latest stations
to get into opera tion.

TV BULLETIN
$1.00 per year

The first issue of the TV Bulletin is now ready
for mailing. This is a hi-monthly bulletin designed
to keep all fellows in terested 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 Jist of all known barns who
are reported to he getting on the air on T V. The
Bulletin is edited by Mel Shad bolt, WpKYQ,
the author of the popular IIAhl·TV Look. Get in
on thi s from the first issue and have a complete
set of information at your fi ngert ips. The pres­
ent plans call fo r six issues of the Bulleti n per
year, with at least 12 pages per issue.

MICKEY MIKER SOc
This is the fi rs t of our small booklets to come

off the press. It is a complete descript ion 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 j unk boxes and will Iorever he a handy
item to have around when you are bu ild ing some­
thing new or fix ing something old.
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We have a diminishi ng stock of all back issues
except January 1961. We are willing to part with
this stock for only 50¢ each. How about that!

BACK ISSUES

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceive r
that appeared in the November 1961 issue of 73.
This schematic comes complete wi th 8 spa re issue
of the magazine in case you missed it.

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.

73 Magazine Peterbarough, New Hampshire
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ing hand sorted once. Mail will be sorted
once, but it will be sorted just like 1811 cards."

"This sounds like quite a step ahead. H ow­
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 exaggera ted re­
ports in the papers abou t 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 I had in that com­
pany was turned over to my brother two years
ago and I no longer have the sligh tes t 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 we're looking around for someone
to work with us. \Vel1 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 e lahorate
ham station.

I thought I'd mention it in case there hap­
pened to be any readers who m ight h ave 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 arc not aware of the prodigious
number of articles we have been publishing
in 73 . You may ap preciate this more if you
whip out a copy of QST and CQ and start
counting. For inst ance, in the May issues of
all three magazines we find that QST ran
eight feature tech nical 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 th is volume.

How do we do it? Well, fi rst of all we have
an unequalled record of fast high payment for
articles which has been bringing us the pi ck
of the new articles . Our policy of paying for
all ar ticles on accep tance, 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 t he
cards.

While it lasts:

--------------------------- ------- --- --.- .- ----------------------- -
,. . . ... . . .. . . . ..... . . ... . . ... . . . . .

•
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na me call name call

. . . . . . .. . . .. . . ... . . . . . . . . . . . . . . . . . .. . .... .. .. .
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o $40 LIFE
o Renewal

o New subscription

city zone date
. ... .... .. . . . . . . . . . . .. . .. ... .

o $3.50 one year

o $6.50 two yean

o $9.00 thr•• years

•ddr... (QTH)

o 540 LIFE
o Renewal

o New subscription

city

o $3.50 one year

o $b.50 two years

o $9.00 th r•• yUrI

Start with: current issue 0 next issue 0

PETE RBOROUGH,
NEW HAMPSH IRE

Start with : current issue 0 next issue 0

PETERBOROUGH,
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Warning
If you don't order ot leest one of these speclellv
selected books this month you ere going to feel
ewful. This will be t he combi ned result of your
reelizinq thet you've let Mother month of your li fe
go b y without imp roving your reference she lf lind
t he guilt , sho red with ,,11 other 73 reeders , for re­
duci ng the Bockshc p personnel to near stervetlcn.
This is such II humenlterlen gesture ell the wey
round t het i t should be tax deductible .

I -ELECTRONICS & RADIO ENGINEERING -Termon. O ne
of the most comple te text books ever printed. 1078
pa ges, Theory, but 805Y on the molh. $15.50

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

S-ANTENNAS - Kra us (W8JK) . The most comp le te book
on antennas in print, bUI lorgely design ced t he o. v.
complete with moth. $12.00

8-RAOIO·TElEVISION & BASiC ElECTRONICS - O ldfield.
Log icol presentefion ond descrip tive ilIust rot ion moke
this on ideol book for the beginner. Wri tten by U!lf­
learning of electronics principles. 3.42 pages. $4.95

13-REFERENCE DATA FOR RADIO ENGINEERS. Ta bles,
formula s, graphs. You will fi nd th is reference book on
the desk of o lmost every e lectronic engineer in the
country. Published by Inlernational Telephone and Tele­
graph. $6 .00

16-HAM REGISTER-Lewis (W3VKD) . Thumbn a il sketches of
10,000 of the active and well known hams on the o ir
today. This is the Who's Who of ham radio. Foscinoting
reading. Now only $2.50

18-50 YOU WANT TO BE A HAM-Hertzberg (W2DJ J)
Second edition . Good introduction to the hobby. Ha s photos
and brief descriptions of o lmosl every commercially evetl­
able tronsm;lter ond receiver. plus occessories. lavishly
iIIustroted ond reodoble. $2 .95

57A-HOW TO OBTAIN YOUR CITIZEN'S RADIO lICENSE -
Orr •••. .• •• . . ••••. .••.•.•• .. ..•.. ..•• . ..• .•..•• $I .OO

11-VHF HANDBOO K- Johnson (W6QKI). Types of VH F prop­
a gol ion, VHF circui t ry, component limitations, ontenno de­
sign o nd construction, test equipment. Very thorough book
ond one that shou ld be in every VH F shock. $2.95

22-BEAM ANTENNA HANDBOO K- Orr (W6SAI). Bosies,
Iheory ond construction of beams, t ronsmiss ion lines, motch ­
ing devices, ond test equipment. Almost 0 11 ham sto t ions
need 0 beom of some sort ••• here is the only source
of bosic info to help you decide who! beom to build
or buy, to instoll it, how to tune it . $2.70

ISO-SURPLUS RADIO CONVERSION MAI'IUAL VOLUME
NO. 1 (second edition). this book. Gh·e. drcult dlo­
gro ms, photos of most eq uipment, ond ro ther good ond
complete corovenlon Instructions for the follow ing, BC·
221, BC-3.42, BC·312, BC-348, BC·412, BC·645, BC-946B,
SCR·274N 453A se t ie s re ceive rs conversion to 10 meter
receivers. SCR·274N 45111. se ries tr ansmitter. (conve r·
sion to VFO), SCR-522 (BC-62.4 ond BC-625 conversion
to 2 meten ), TBY to 10 and 6 meters, PE-103A, BC­
1068A/1161A receiver to 2 meters, Surplus tube Index,
crOst Inde x of A/N tubes v.. commerciol types, TV &
FM rn a nne l.. $1.00
lSI-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. II. Origiro o l ond conversion circuit diagroms. plus
pho tos of most equipments C1nd full conversion dis ·
cussion of the follow lngl BC·.u.c/ARC-5 receivers to 10
me te rs, AN/APS·13 xmtr/ revr to 420 me, BC·451/ARC·5
xmtrs to 10 meters, Selenium rectifier pow.r units, ARC-5
power o rod to include 10 meters, Coil doto.slmplified
VHF, GO·9/TBW, BC-351, TA·I2B, AN/ART·13 to oc
wiro ding chorts , AVT·I'2A, AM·26/AIC, lM frequency
meter, rototon, power chort, ARB dlogrom. $3.00

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. III-Original o nd conversion d iog roms, plus some
photo of these : 701A, AN/APN·1 , AN/CRC-7, AN/URC..c,
CB Y·29125, 50083, 50141, 52208, 51232, 52302·09. rr .
ARA , BC· 442, 453·455, 4.56 ·459, BC·696, 950, 1066. 1253,
241A fat xtal filter, MBF (CO L-43065), MO·7/ARC-5,
R·9/APN ·4, R23·R·28/ARC· 5. RAT, RAV, RM ·52 (53),
Rt· 19/ ARC·4, SCR·274N, SCII·522, T-15/ARC·5 to T­
23/ARC -5, LM, ART·13, BC·312, 342, 3.48, 191, 375.
Sche matics of APT·5, ASB-5, BC·659, 133511., ARR·2.
APA10. APT·2. 13.00
83-THE SURPLUS HANDBOOK, VOLUME I-Recelven ond
Trarosm itte rs. This book consists entirel y of circuit d ia­
grams of surp lus equipme ro t and photo. of the gear.
One of the fi tst th iro;. you reCllly hove to have to
even sto rt considering 0 conversion of surplus e qu ip­
men t is 0 good circuit d iogrom. This b ook hos the
followi ng : APN·1 , APS·13, ARB, ARC-4, ARC·5, ARC-5
VHf, ARN·S, ARR·2, AS8 ·7, BC·222, · 312, · 314, . 342,
·3 44, ·348, -603, -6 11, _624 (SCR-522), BC·6.52, -654.
·659, -669, -683, ·728, -74.5, -764, -799, -794, 8C·923,
-1000. _1004, -1066, -1206, -1306, -1335, BC·AR-231,
CRC·7, OAK ·3, cr-u. Mork II, MN-26, RAK-S, RAl-5.
RAX, Super Pro, TBY, TCS, Resistor Code, Copocitor
Color Code, JAN/ VT tube lrodell. $3.00
731 -HAM-TV-W4>KyQ. This is the only book evetleble
on this fa scinoling b ranch of hom rad io. Describes eom­
p le te hom TV station that COlts under $50. $3.00
734-INDEX TO SURPLUS-Bib ligorophy of a ll surplus
orticles printed in 011 rodlo magorines to dole. Brief
description. e tc. $1.50
735-BOUND VOLUME- October 1960 through December
15 issues (Vol. 1). $15.00

Order Form
Circle the book numbe rs you wish to order.
Pleese include cesh. check, money order • ..
or something we can deposit in the bent

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

(N.Y.C. add 3"1. tax)

City State .. • • • • • •

Call .... .

• • • • • • • • • • • • • • • • • • • • • •

, . . . . . . . . . . . .Name . .

Address
40-RAD10 HANDBOOK, 15th EDITION-Orr (W6S AI).
This is for ond away the best a mateur rodio ha nd book
ever printed. Over 800 pages. $850

58-ANTENNAS FOR CITIZENS RADIO - Orr (W6SA1).
Gene ra l coverage, mobile and direct iona l cntennc s fo r
27 mc. bond. Bui ld and tune 'em. $1.00

52-HOW TO READ SCHEMATI C DIAGRAMS-Marks .
Co~ponen ls & Diagrams; e lectrical, electronic, ee, de,
eud!e , rf , TV. Statts with irodividuol circuits arod carriers
through complete equipments. 53.50

32-RCA RAOIOTRON DESIGNERS HANDBOOK- I500
pages of dO's;gn notes on every possible type of circuit.
Fabulous. Every design engineer needs this one. $7.50

26-5-9 SIGNALS- Orr (W6SAI). A monuol of practico l de.
to iled doto covering design and construct ion of highly ef.
ficient, inexoensive ontennos for Ihe cmctecr bonds thot
you con build yourself. $1.00

27-CUAD ANTENNAS- Orr (W6SAI). Theory, design, con­
st ruct ion. ond operat ion of cubical quods. Bu ild· it your.
se lf info. Feed systems, tuning. $2.85

78-Tt"lfVIS10N INTfRFERfNCE _ Rond {W 1DBMl. This h
th O' a uthoritat ive book on the sublect of gelting TVI out
of your rigs ond the neighbors sets. $17'
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IW2NSD h om page 71)
had become accustomed to, has encouraged.
many of the established writers to get back
to their typewriters.

If we are to cont inue to p ub lish th is vast
rash of ar ticles we have to have 'em coming ill.
This means th at if yon build something of
interest to th e gang it is up to you to sec that
an article is prepared on it and th e infonna­
lion is passed along.

The rules arc simp le. Usc a typewriter,
double space, check the arti cle for typ ing er­
rors and spelling, make su re the schema tics
arc clear enough for our draftsman to under­
stand and have all parts ind icated on the
schematic. In the article te ll just wha t people
have to know to duplica te your effor ts, hut
don't go on at length. Keep it short and sweet
. . . the money will be long and green.

FREE PARKING
COME IN FOR OUR SATURDAY SPECIALS

THOUSANDS OF ITEMS
- THOUSANDS OF BARGAINS

APX·6 - UH F tro nspondee, perfect for 1215 me. Very litt le
conversion needed - complete w / tubes .... , NEW 518.95
AlK/B e -l2Il - TV comero w/iconoscooe and a ll tube s. At
about 1/3 lost surp lus ~rice ood 50/0 of government
price. Fo r d o sed circu it TV.... .....••• _.. L/NEW 99.50
AXR- Receiver -M on i tor for A TK . ....••.•.... EXC 29.95
ATX - Xmtr u /w Ar K-ca me ra , ind o ontenna EXC 39.95

_1- l_"._Si_9.<:::G~.~" .:-i<1 SO-230me-terrific buy NEW 1.45
PE-l03 - Dyn w / fli le r a nd start re Jo y. In 6 o r 12v @
210/11 0; Out SQOv @ 150mo .. . . . ... . . . ..••. EXC 12 .50
Se ts A N I APN -9 elc. Mfr , Eclipse-Pioneer 4/45.00
8C·1206- II: ( VI/: 195-420kc. 5 tubes, .c lbs EXC 8.95
8( -617- 11: ( '1 11: 30-SOme, fM, dol controlled EXC 22.45
AS8- Tra nsmitte r 5 15m( NEW 17.50
AS8 - lod ic' r. Scope w /5BPI. easy conv. . . . • . . NEW 15 .45
ID/68/ APN-4- 5" Loron Scope, eosily conv . . . . EX C 11 .95
TS-239- Fomous lo b scope by Le vc te ..Specio I..EX C 119.45--- -- ~

SCR-522 XCVR l 00-1 56 mc, 832 fi na l, 30 Wolts . Exe 18.45
BC-620- Xe VR 20-27-9mc, w /tubes '" .••... NEW 12.45
8C-11 58- XMTR 5O-97mc, 815 fino l AM-few left -

NEW 24.45
8C-458- XMTR 5.3-7mc, con run 120 Watts ... EXC 6 .95

GO-9- XMTR 0. 3-18mcs, 100 Wotls, 2 803' s fi no !.
Phone Tro nsmitte r ... . ..... .. .. .. ... ..• NE W 54.50

1920 E. Ed9a r Road Linden, New Jersey
on H,gh wa y U.S. 1 _ across from Esso Research Lab s

U. S. #1 ELECTRONICS

Coa x Connecto rs - PL259 or S0239 •...• • .•... ... 3 11 .00
Dummy Antenna -Te lesco pe w /S0239 fitting ..•.•.. 1.00
Th.rm :ll Re la y-tube type B1626 ... . . . .• .•.. 5 /4 .00 .99
Antenna Di sh-Pora bo! refl e ctor, 30 inch ..•• • •... 4.95
Circuit 8re a ker-11 7 Vac, 3 Am? , Curve 1 1.00
All prices FO B Linden, N. J. So me quant ities limited.
Pr ices sub ject to chonge without notice. Min. o rder $4.00.

1625 3 /1 .00
1626 5 /1.00
1698 . . •. .. 25.00
9004 .... . 8 / 1.CO

We pay postage.
• Utica, New York

5CP1 • . . ... 4.50
7BP7 5.50
6H6 .• . • . • • ,30
6557 •• .• . . • .70

Send check.
P. O. Box 406

SCOPE TUBES
3O\PI 5 .00
3P81 3.50
5BP4 6.95

BC-604- XMTR 20-27-9mc, 30w, 10ch- bo rgo in . NEW 9.45
-- -

H-63/U - Heodse t & Boom Mike . • • low price .•. EXC 4.50
T-26- Mob ile chest corban " mike" .. •. . NEW . 4 / 4. 00 1.25
J-5 - Fla me proof key . . •. . buy tw o ..•• . NEW 2/1 .25 .69
A-62- Pha ntom a nt. 20-29mc, ha ndles SOw . . . NEW 1.25

NEW, UNUSED SURPL US TUBE SP ECIALS-GUARANTEED
4X 150A .. 512. 00 803 . . .. . • • . 2 .95 6AK5 ••. .•. .60
3E'29 4.95 807 ... . . . . • 1.10 6~C7 .. .• .. .40
3074. '" . 2/1.00 829A 4.00 6SN7 •• . ..• .40
707B .• . . ..• 2.95 837 .•...... 1.00 6SH7 .. 10/ 12.00

TECHNICAL MANUALS COMPANY
TM-1l -854 Rece iver R-3881 • . , . • . . • . .• . . • . . , $7.50

11-856 Rece iver R-390 •• ••••.... . ...... . 7 .50
11 -856 Receiver R-392 .... _., •... ..... " 6.50
11 -863 Receiver R-391 • .• . . • • • . . . . . . . . . . 6.50
11-885 R·140 /FSM Notional HRO se ries • ••• 5 .00
11-4700 Electrical Indicating ond Meosur-

ing Instruments Repair Instructions S.OO
11 ·2023 lnsto llo t ion Instruction s Ca rrier. Type C.

OA.-12/ Fe - 0A. ·9/ f C - O A· II / Fe 7.00
11 -2028 Te le phone Repeaters O A7-0A8 / FC 7.CO
Na vships 900515 A. Pa nora mic Se t ROG .• • 6 .50
Navships 323-" Radio BN -1 ••••.•.. ... .. 5.CO
Na vships 9 1198 Direction f inde r AN/URD ·2 8.50

Mismatch

'V~UF is putting out a whop per of a bul­
letin out in Iowa . This is a strongly club­
oriented p ublication and will be of interest
to everyone in the Mid west. Subscription is
$2.00 per year. This compliments Western
Hadiu Amateur for ' Vest and Florida Skip fo r
the South. Support your local publications.

High Power Mobile

There may b e a few problems still to so lve ,
but it looks as if Elect ra-Poever has the best
answer yet to running a mobile K'V. E -P is
now marketing a very small alte rnator (5"
dia . ) tha t will furn ish over 2000 watts at 120
VOle. This alte rna to r is des igned to mount on
your eng ine and be d riven from the fan belt
or from a separate pulIy a ttached to the drive­
shaft. E-P has installation parts that fit almost
all cars.

The Elect ra alternator was originalIy de­
signed for fi xed-mobile uses where people
needed Ole and no power lines were available.
In this application the car .engine would be
ad justed to a fi xed rpm and the alte rna tor
would p ut out 120 VOle at 60 cps. This was
great for lots of uses. hut h ams have to have
their power wh ile they are driving, and this
means that a voltage regula tor was needed
that would hold th e voltage cons tant over a
wide range of engine rpm's.

The regulator is now available ( $47 extra )
and it will hold th e voltage from the alternator
steady at any engine speed over 1100 rpm.
This is a medium-fast id le, but will not great ly
inconvenience the d river. The regulator ab­
sorbs about J~ of the availab le alte rnator out-
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C 0 1147 Venice Blvd.
• Los Angeles IS, Coli'.

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 thc
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.

lO-IS-ZOM QUADS
.PRE· CUT , _ .PRE.TUNfO -nIBAND

$1:995 ' C E P T . c $9995
~ Bamboo f lb.rgtou

•• ITe .0. , . " e LITERATUIt l!' I!XYR" 'ARTS A'IAlt,"ILI!

!(;1t1J/tlhe PRODUCTS ""ON'OR 0'
7 TEMPLE TUIlA Cf ~lA

P OSITION OPEN, SAL ARY OP EN (or exper i­
enced h am w ho knows a n te n nas, m ob ile , fixed.
amateur, CB and commercial. Engin eer ing
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 mao. Write
Mr. Sam Goldstein, MASTER MOBILE AN T EN­
NAS, 4125 W , J effer son , L . A. 16, Cali f,

, I I -qii
R.ducet Int.rfer.nu and FOf" ALL Amat...r Trana.
Nolae ... All Makes Short mitt.... Guan,nt.... fer
Wave Rn,lven. Mak.. Wer1d 500 Wattt P...... fi r PI_
Wide RMlPtl.. SU,.",.. Net . r Lift DII""ct Feed.
CI. ar... . . All Budll LI,ht, N_t. W..tMtpne.

Complet, II tbow. totll len&th lOS (1.. _ Ilb If f t.. of n ohm
b~lan~ f" dUne. 1II · lmpact melded r econl nt trI p,. IWt, • os.
1 ' :It Ii ' 1011&), You Jull tun. to dnlred band fO!" beamlllr.e r..
tultJ. El cellent for ALL world-wide ahCll" t-wne reeelura and
kmltetl r trantmlUen. Fo r r\OVICE AND ALL CLA SS AlolA­
TEL"RSI NO EXTH'A. TUNERS OR GADGETS NEEDEDI
Ellmlnatea II Itpant. entenn.. wltb uull.t " rfOl1Danc:,
luannteed. U.. as Inn rt ed V r... III bInd ,...., ,~•• NO
HAYWIRS HOUt~E APP EARANCE I EASY l.NSTAU.ATIONi
80·fO·20-15- 10 m't,r bandt. Compl't• . •• •..• , • • • • •• • • •'14.95
40·z0·15·10 met, r blndt. 1B.· n. Int.. (but for w·_ ._1'.) 1$."
20· l li-l 0 meter b.ndt. Dual Tr. p. if· n .•ntecn• •.•.•••• ""
S END ONLY IS.OO (cllb. ck.. mol .nd PI,. ~lmllJl balai:.c,
COD plu. poel.a... on url... l or tend full pri ce fot J)QIlpatd
dtlh'tfJ". F~e Inrormatlon.

""" lI. ble OQI7 ( fOlD :
WESTE RN RAD IO • Dept. A7-7 _ K....n-r. Nebraab

COAX CONNECTOR, PL.258, connects
2 PL·259 plugs tog ether. NEW. 60c ea.
3 10' $ 1.50.

PLATE TRANSFORMER 14bO·0· 14bO vee
500 me, 115v/bO/1 prima ry. Kenyon ,
6112 x 8 x 7" , 45 Ibs. ship. wt. NEW. $21.50

BLAN K CALIBRATION BOOK Ier BC·
221 Freq. mete r. Also LM. NEW.
Boxed. each $2.50

VOLTMETER 0-150 volt A.C. 2" round.
NEW. 73 Speclel $3.50

43 ,678 plugs a nd co nnectors (3 sold
today I W rite your needs.

"SATISFACTION GUARANTEED"

HIWAY

74

So far, Electra points to several Installations
using their alternator successfully. The Swan
and Collins transceivers are bein g used be­
cause of their physical size, but I doub t if it
will be long before we see some higher power
pu tting 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 th at 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. \ Ve 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 b y
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, a t the convenience of
th e 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 F CC official decides th at 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
cas t smut in our bands or who indulge th em­
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 QSO'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. \Vhat happened to mobile?
I don't know about everyone else, hut my prob-
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Iem was one of compounded frustrations wh ich
fin ally discouraged me. By the time 1 got
through trying to trick reluctant antenna coils
into occasional performance I found that few
fellows 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 1. I met this turn of
events with a higher power genera tor and a
huge battery. After an intense eHort 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
so 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 1 had the choice of either of two
well over $1500 units. With a sigh 1 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 1 could easily have enK\V~('ed myself.

My waiting period is about over. By fall we
should have a dozen different makes of side­
band transceivers fi ghting for room under our
dashboards. The Swan transceiver (adver­
tised Dilly 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.
fhis was quite an issue and you should have
one in your files. The lead article was on
portable two meter antennas and described a

(Turn to peqe ]b)
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HARTMANN SURPLUS CO.
is built on the idea many people like to
build and exper iment . With this in mind,
we offer low prices, and extra fas t service.
Send for our f r ee catalog', and see for your­
self.
P. O. Box S031 • Eugene, Oregon

2-METER RECEIVER & 2 /6/10
M ETER XMTR

SCR-522 ns r, xm", rad: &
CUM, exc. condo 19 tubes In­
clude 832A's. 100-156 mc AM.
SalMactlon grtd. Sold 01 I...
Ihan the tube cosl In surplusl
Shpg wi 85 Ibs . fOB Br.m­
erten, Wash. $14 95
~dl $3:00· f~;' ~omp"te ·,ech- '
nical data group Including
original sch.matict & parts
lists, I.f., xii formulas. Instrud. .._;;;......,;~
fOf' AC pwr sply, for revr eee- .
l inuous lun ing, for xmlr 2_meler use, a nd for pullIng
IImlr on 6 Clnd 10 m.'ers.

OK-CHECKED Q-S'ER
8C-453-B: 190-5.50 kc; I.f. 85 ke. Us. as rcvr, 01
lunobl. I.F., al double- conve rs ion for ether .rtvrs.
Checked oul good ecnd., wI-chern., align. Inllr.,
pwr sply d~'e, e te. and electrically $12 95
checked out on ly, fob Los Angele s • . • •

QX-S3S RECEIVER
See p. 66 Dec. 73 or write us for reprinl. This is
Ih. 8C-.453-8 in ha ndsome eese wlth xfrmr-typ. pwr
spl y, speaker, ~" eentrcls, p hon e jaek, $31.50
r.ady 10 p lug In and use . . ..• • .. .• ••

R. E. GOODHEAR T CO.
.ox l22O-GC BEVERLY H ILLS. CALIF.

READ AND SAVE
W E 2:l5A P olar Relay tor Tl'P $4. 50
Soeket. ror WE 2~A Polar R~lay (New) . . . . . . . . . . 2.50
Coo Conn,don Pl- 259, 80-239. !or-3S9 . . •....•ny 3/ 1.00
8""1 V_u", SW tor ART-I3 ete. (New). . .... .. 1.00
DUllllny L-r 27-40ml'l 30 .... tt A -83 (Xew) . . . . • . • . 1.00
V-'....t ......nl er d ial ;UFO by Nltlon. l (Xew) . . . . . ... 1.00
HI vtllta.e rellY 26.5 1'de m il enU. rtd. 6K '· .. . ... 5.00
0- 150 V'U• .,tr . 2% ' · nI. W" wn mod. SI1 (1\" 1"\\' 1. . 3.00
Dual scale .. tr. 0-500 I nd 0- 250 m. ec 2'l1. · · rd.

(N_) •• • . . .. • • •. . •. •. • • • • . • . •. • . ••. • . . . • • . . . . . 2-.50
BC·496 conti. bor d ual for AR C · S (:"~w) • •••.•• •• • 1.00
DC- AC Choppet' gteeena-Amold , t ype 222. 50m..... 5.00
P ll5h· on type eou flttinGs. mal e and femal e. Ide,1

for QuIck d isconnect ..... ............• ... . . 3 prs./ I.oo
Cell. Radio 5l1 mp. vartac woe W1 (X ew) . .•. . .• . .• IViO
SUperi or 83600 1.25alllp Var iac.. .. . . . .. . . .. .. ..•. 6.50
Ohmlte tap .wltch # 212- 12 (N ew) .... . . ..... .. •. 3.00
Fit Tnnsf. 115AC Input. 2x 2.;; @ 2 emu. out. Sec-

ondary rat.@d @ 13K V bl'ukd'l\\ll (Xew). .... . .. . 2.00
UO -loo A IU or UG -8il/U eoanectcre . . _.•.•. • .. any 3/ 1.00
Pwr. Tramf. 115 or 220 AC Input 4jO vet l!!' ZOO

ma S 1'. @ 4 amps. an d 6,4 v. @ 6.1 .mos (Xew) 3.00
Cnoke 1.5 Henry @ 500 ma de. 20 olun •. de l' ( :New) 1.50
Relay 11 5 YM. SP~"T dble. bl'k. L f'I,ch :: 1351 ( New) 2.~
Hailler ilter model 8 36 rocelver rek. mtd. (Exe) ••.• 65.00
600 oh lll . non .lndud ive "'5. 300 .... tta INew) . . . ... 2.50
M.1 5/UR Microphone I.. T-11 but latertytle) (Xew) 14 .50

WRITE FOR f REE BULLETIN #73
Minimum order $5.00. Please include posloge. Excess
refunded immed ia tely. All prices FOB ou r Warehouse,
Bronx, N. Y.

~pttce ELECTRONICS CO.
218 West Tre mo nt Ave ., 8 ro nx 53, New York

TRemon t 8-5222
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FREE!

ANNOUNCEMENT!
New Summer Store Hours startin g Ju ne IS:
Retail sales: Mon. 9·5 - Fri. 9-9 - Sat. 9-4.
Wh olesa le only (closed to general public) :
Daily 9·5 - Saturday 9-4 - Closed Su nda ys.
Phone orders. Wholesale or Retail, accepted
b d ays a wee ~ .

W a ll-fa -W all Barg ains, co me in a nd see ! If you
can't. send for o ur new ca talog wh ich will be
rea dy 500n.

res REMOTE SPEAKER flOf 10 16KCI Communications
or tweeler. Controls and 500 ohm xfmr.. . . $4.95

2V STORAGE CELL, Willard re(horgeoble eell for
radio control or porlobl. eq uip me nt . New, only $2.49.
By populor demond we ore repealing our ARC-3
2-Mete, Stotion Speciol :

ARC-3 2-M_ter Transm itter $14.95
ARC-3 2-M_ter Receiver .. ......•.......... $14.95
Both units .. .. .. . ... ... ...... ... .. ..•.... $27. 50

GOOD Condition. Complete with tube s.

SPECIAL: 10 mc Marker Crystal. Sealed, compod
melal container - $2.49 each .

We buy or swap gear, esp. l S, G RC, PRC.

J. J. GLASS CO.
1624 5, Main St., Los Angeles 15, Calif.

RI 9·1179 U131
Frida ys ' Iii 9 Send for Calalogl

\VANTED: Tubes, Diodes, Transistors, a ny
quantity, a ll types ; a lso Military, Comme r­
cia l Lab-Grade T est Equipment, Compo­
nents, PRC, GRD Equipment , Aircraft
Equ ipment b)' Collins. TOP PRICES. Wr ite
details, Bob Sanett, W6REX, V & II Radio
& Electronics , 2053 Venice Boulevard, Los
Angeles 6, California.

Send for Columbia's
New 48.Page Catalog of

5 u r p Ius Electronic Bargains!

Name Call .

QTH .

City Zone Sta te .

Please R.ush Me the Hew Columbia Catalog!

COLUMBIA ELECTRONICS
4365 WEST PIc a BLVD . LOS ANGEL ES 19, CAl IF.
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(W2NSD {rom page 75)

simple system for making up all sorts of exotic
antennas out of easily available materials. \ Ve
have had many letters of approval on this
article. Next we ran an interesting article on
how to hook your mobile rig" to allY passing
water towers in order to put out a whopping
signal from the car for emergency purposes.
Then there was a fi ne two meter nuvistor p re­
amplifier for sonping up you r old converter
or receiver. \V7CSD's article on A~t Module­
tion Systems was clear and lucid and brought
a great deal of understanding to an obscure
subject. K5nPB explained how to figure d is­
tances on the globe from longitudes and lat i­
tudes. \ V3QA discussed doings on the very
low frequencies and described a simple con­
verter for listening to these fre quencies ( 10 ­
30 kc). K8NIC's little transistorized six meter
converte r 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 described the construction
details and operation of the gadget. T his unit
hooks your shack scope to your receiver so it
becomes a panadaptor. K6UGT explained how
to plate modulate the DX-40 and other similar
rigs. Sockets for the 4-1000A arc hard to come
by, \V4API 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
\V2B:\\\', one of the dealers down on Ne\'I!
York's famous Radio Row. K6EA \V did a
beaut iful job of explaining how to set the bias
for tran sistor stages. This was particularly in­
teresting because it was a practical art icle 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
d iodes, silicon diode supplies, etc. Another
little construction project was the K1~FE
Band Edge Marker, using a 3.5 me crystal.
\V8KTJ wrote up a little demonstrat or 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 furth er warrant your
investing in this issue. If you want it send 50c.
This is a good buy for 18 articles, all still
topical.

W ayne
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850 WATT MODULATI ON TRANSfORMER, Chicago
Xfmr Co., FS-type frame. Pri. 10,000, Sec. 37.50 and
7550 ohms ... ... • •. • • • • • • • • •. • •••• • • • • • • • •$32.00
MATCHING CHICAGO PLATE TRANSfORMER, FS
f rame as above, 5 kVCT 400 MA . • .•• • • ••••• $32.00
CHICAGO FILAMENT XfMR, 1l5V 60 eye, sec. 5V @
15A, 5KV AC hlpot . ..... ........... ....... • $7.50
MULTI·TAP FILAME NT .dmr, pri . 210-240V 60 eye in
5V s teps, sec. 5 /7 .5/10/11V @ 35A, common
CT ... ...•••••••••..•....• .• ••••• .•• . • . . . _$19.95
FILAMENT XfMR, 115 V or 220V 50/60 eye, see, SV
@ 20.4.. CT, 3.5KV ins $12 .00
fiLAMENT XfMR, 117V 50 160 eye, two 10V 13.4.. @
12.SKV, one 10V 13A @ 7.9KV, one 6.3V l A .. $11.00
CAPACITOR BM F 2KV, Corne ll· Dubil ie r, w ith brcck-
ets .•• • •• . .• . . • . .• . •• • • • •• • . • • • • . • • .••• • • • . $3.15
CAPACITOR 4MF 3KV, Goodman, with brackets .$3.7S

V E R N I 5 770 1 5. Normond i.
La, Ang. I. , 44, Cal if .

All Ord.rs fO B L. A. Phone (2 13) Pt 1-0278

WE WANT TO BUY
PRC or GRC EQPT
accessories and parts

e.g. RT-66 RT-b7 RT-b8 RT·70 etc.
PRe-b, 8, 9, 10 et c.

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

WRI TE, W IRE OR PHONE:
We pay the frei ght.

AMBER INDUSTRIAL CORP.
75 VARICK ST.. N. Y. 13, N. Y.• CAnal 607455

Technical Manuals
TM-11-235 SCR 536 BC ·611 Ha nd y Talkie $5.00

11 ·265 AN/GRC·260 6.50
11 ·278 Rodi o te le type ·AN/ TR A-7 ••..• .. • • 6.00
11 ·281 SCR-399-SCR-499 6.00
11·289 RT-66 - RT-67 - RT-68/GRC 6 .00
11·300 SCR-211 freq. meter, a ll mode" •• 7.50
11-274 Radio let - AN/ GRC-19 8.50
11-352 TG-7 - TG ·37 - Model 15 6..50
11-454 Radio Te legroph O peration .... . . • 5.00
11-441 Recorder - 8C-1016 • • .•.. .. . • .. • • 5.00
11·605 SCR-509 - SCR -5 10 - BC -620 5.00
11-607 AN/ URC-2 - R-237A 5.00
11 -356 Radio te letype AN/ fGC -l .• . . . . . . 7 .50
11 -661 Electri col Fundamentols (DC) ... . • • 6.50
11·663 Electronic Power Supp lies . . . . . . . • 6.00
11-664 Theory ond Use of Electronic Test

Equ ipment _. ••. •. . . . . . . .•• 6.00
11-665 CW a nd AM Tra nsmitte rs ond Re·

ce ivers •••••. ...••. ... ....•. ••... 6.00
11-666 Antenna s and Rad io Propagotion . 6.00
11-668 FM Transmitters and Rece iver s 6.00
11-678 Fundomenta ls of Te lep hony 6.50
11 ·681 Electrical Funda ment a ls (AC) ..•.. 6.50
11 -692 AN/ARC-3 Maintenance •. . . . . • . .. 10.00
11-2234 n-4 teletype 5.00
11-2235 PGC -l te letype 5.00
11-2222 TT-12-13-21·25·26-52 7.50
Na vy RDI -ROll 6.50
Navy R8B-1 ·RBC·l 6..50
Signo l Generator LAF2 •.• . • • •••......... 6.50
Novy OSM -/34 multimeter ••••.•..••.•..• 5.00
Na vy VHF-portob le -T-R.MAW·I 6.00
APR-I ·SP R-l Radi os 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 • Utico, N ew York

SICNAL EYE OPENERS!
RAD IART

:Moblle Vibrapull: . 6 TOIt D .C. I n ­
put 300 vdc @ 90 ma. output.
OXn plete with cab les. Iwltch l",!: all1.
B IIAXD NEW .• 2 tor $7.50 : $3.95 ea.

AM · 26 AMP LI FI E R. like new. Can
h, ,,"" .. ru -n empunee. gene-
ma l ic & oonvH llon tn ,.::<llton &
¥.nl' lncl'l'il Surplu l COnvt'nl lon M l !l·
1111 e a. On ly • • • • • • • • • • • • • . $3.99
F. .'I< E Manual # %• ••• •••• • • $3.00

ANT ENNA. a- cetter etbte. excl'lIen t
for walkte talklu and radio oontrol
unne. . • • •• ••• 9'9¢ _h, 3 foe $2.50

EICO KITS - S hipped anywhere
In U. S. P repaid (50 Ita tN).

WRITE FOR FU'ERS

BC-604 Trani-mitt.,.. 20-!1. 9 no
Crntal ·('ontrolled SO·channel tran. ­
mlt ter. Brand new In o r1&"l na l car_
tons. Ideal ror en. ealY to put on
10 Meum . Only $4 .50
Sl't or 80 brand new CrYltab for
above. tnctudee I MOKC Call1,ra·
tlon <'1")'lla l $5.95
Iloth to!" •• • • • •• • • •• • • • • • • • • .$9. 95

7~ MA. Dil'des 75¢ euhl
INI.«6 100 PIV
INU..; 200 Ph'
I NI448 300 P IV
INl.l49 -I (;(} P IV

r-nucc 2N1418 T R ANS i STOR. M I'! ­
dlum current g ermanlulll . 150- 2110
m.w. di u . ) 'XI' min Vena 30. 50¢ ea.
IS'0 GFixERAL PURPOSE D I ·
OD E S. 100 V. 2 ror $1.00.

PM SPEAKERS
Square :?~ I 2~ 9H t

WANTED WANTED
YOUR SURPLUS GEAR
FOR CASH OR TRADE

Need Desperately
Right Now

All military units an d
parts for same bearing
a nomenclature of PRC.
GRC- VRC - VRQ- TRC
... BC-6 1O- E-F-G-H or I
... T-368/ GRC-26 or
What Ha ve You?
WRITE NOW AND GET

TOP CASH DOLLAR

OPEN DAILY 9-6
MONDA Y & FRIDA Y 9-9

SUNDA Y 10-4
7 DAYS A WEEK

SIGNAL ELECTRONIC SUPPLY
13618 S. WESTERN
GARDENA. CALIf .
fA 1-4867 (2 13)
fA 1-2318

SAVE AT SIGNA L!
All ordeu FOB Gordeno, Colif. Minimum 25% w ith order. Minimum order $3. Cal if Res. add 4% Ita te tax.
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509 No . Victory Blvd., aurbank, Calif.
DOD area 213 - VI 9.2411

All lI",m, FOB B..rb..n'. C..U/•••ubl-c. ro p r ior ,.,••
t n CoUI• • dd 4%. Min••rtier ' 4 .9 5.

WRITE US for your Te~t Equipment needs, as we
are specialists in test equipme nt of all kinds.

J . J. CANDEE CO.

Alca ... ... . ..... • . . . . . • . . . . . . . . . . . . . . . . . . . . .45
Allied • . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .• 80
Alltroniu -Howa rd 65
Amatronlcs .•. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 25
Amber Industr ial 77
ARR L Convention . . . . . . . . . . . . . . . . . . .. . . .. . . . . 66
Arrow . . . .• . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 33
Bold Eagle ~~
Call Book .
Candee •. .... .......................... ..... 78
Columbia 76
Clegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Conti ne ntal 17
Carnell -Dubilier 39
Cubex 65
Cushcra h i;, 3.5
Dow Ke y 67
Drake ••. ................................... 32
Elliott •............ .......... ....... . ....... 65
E'ma' 35... .. ... . . . . . . .
EpSi lon 6~
E-Z Woy 11
Gavin •.••........... ...................... . 76
GG'aaa'd'he'a' ,', ' • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75.. .... ...................
Graham . .. ,. ....... ... 69
Hom Kif$ 35
Ha mma rlund . . . . . . . . . . . . . . . .. . . ~~

Harrison Ra d io .
Hart rnon . 75
Heath 18
Hi-Par . . . . . . . . . . . . 18
Hi-Way ;:
Hy Gain. . . . . . . .• . . . . . .. . .
Internationa l Crysta l ........... ..... ..• 5
Irving _ 69
J &o 25
KTV 61
Lafoye"e , . . . . . . . . . 3
Manufocturers Rep resentctlve 69
Master Mob:le 7"
Mesco 61
Miller 69
Mini-Products " "
Modern Spacemastcr 23
Mult i-Elmoc . 35
Notional Cover IV
Notionol Conven tion .. 66
New -Tronics .41
Nove lty _.. _ 69
Pausa n 67
P & H 21
Polyt ronics 19
Radio Ama teur Coli Book 63
Rod io Booh hop . _• . . . . . . . . . . . . . . . . . . . . . . . . .. 72
Seacor • .... ..... ....... ... . . ..... . . . .. . . .. 25
Signa l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • n
Skyl ane 7"
Slep . ... . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . ... 25
Spoce 75
Sprague ........... . .....•........ .. .... Cover I II
Subscriptions to 73 7t
Supreme 68
Swan 29
TAB 79
Topetone .. . . ... .•.. ........ ............ ... . 9
Technical Manuals 73, 77
Technicol Materiol Corp . .43
Telco 9
Telrex 59
Texol Crysm l ... ......... ... ............ ...• .47
Topa z • . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . 31
Trembla y .. ................•••.. ....... ..... 65
U. S. # 1 73
U. T. C Cover II
Vanguord _ 69
Vernl •••••. .. .............................. 77
V & H 76
Waber .. • ... .. . . . . . . . . . . . . . . . . • . . . . . . . .. . . . 55
Wegner ••• •.. . . . . . . . . . . . . . . . • • . . . .. . . . . . . . . 61
Weste rn Radio (Ca lifo rn ia) 2~

Western Radio (Neb ro sko) 7"
World Ra dio l ob s ............ ..••...... .... . 53
73 Publications . . . •. . . . . .. . . . . . . . . .. . . . . . . . . • 70
73 Subscriptions 71

Advertisers

$1.95
$5.00

S.98
$1 .95
$5 .00

$3.95
$1.00

$3. 00
$1.49

$1 .95

$ .49
$ .49

$2.49

$13.95
513.95
$25.00

KY-65/ ARA-26 KEYER-
This little gem will automoticolly key a xmtr.
in the CW mode or will rnodulole the xmtr , in
the MCW mode. Code d isC'S are used to deter_
min e the menoge sent. used-exc. cond.....
AN INTERESTING ARTICLE ON ABOVE KEVER
Apri l '73 ; poge 66.

or seve by b uying 2 for .

AN EXCELLENT CONVE RSION FOR AM-26 /AIC
can be found in Surplus Conversion Manual
No.2 .
APX-6 TRANSPONDER Conversion Manual .

ATTENTION GAMBLERS I
Good y-Box. o norted ports and components,
etc. e tc. etc, apptax . wt. 20 Ibs. and over . .

G ET O N 420 Me 's THE CHEAP WAY:
AP5·13 len tu be s a nd dyn .
APN-l camp. w ith tubes ..
o r 2 for .

AM-26 /AIC 28 vdc camp. with all tubes, exe,
condo (IeSl Dyn .) ..• . .. . . .•..•• . • . . . . ..• •
28 vdc Dyn . for above unit .

ARC-3 SPECIAL
Now you can get on 2 mete rs for len thon
you ever dreamed of. Xmtr . . . . . ..• . . • ... . •
Rcvr. • • . • .. • • •• . . . . . • . • • • . . . . •• .. . . •• . • • •

SUMMER SPECIALS
GOIN G FAST! GET YOURS NOWI Measurements
Corp. Model 80. 5;9"01 Gen . 2-400 Me, all in A·I
e uellenl condition _ _ $395.00
TS-239/UP O scilloscope . Portabl e Meosuring instru­
ment used in testing all types of e led ronic equip­
ment, in radar a nd communication fields. This unit
consi sts e ssentially of Q calibrating voltage genero­
tor, a timing marker generator, ond Q tr igge r gen­
erator. Has se lf -conta ined power supply, l05.125V.
2 10W, 50/1600 eye. AC Sine-WQve response 10 cycles
to 5 me. h cellent condition __ $119.S0
lM f req. Meters with match ing coBbretion
books, ext. condo . . •• . . . • . • .. . . .. . . . . . • • • • $47.50

HEADSET BARGAINS!
HS-23: Hi imped(ln~. Lea the r cover.d head-
band. 8rand new. Great buy. Only •• ••••••. $S.95
H5-33: Law impedance. Leather covered head-
band. Brand new. A J. J. Candee Special . .. 6.95
Hi Fi Headset : 15,000 cycle sl Brand new with
chamois cushions. Terrifid Only ..... .... . . ... 9.95
CD~307A Heads., Extensi on Cord : Brand new.
AnorOll imolelv 'i ft. lenath. Onlv . . . . . . . . . . . . .98
1.17: Carbon Mikes, used e llc.....••...... . 52.95
RS-38 : Type Carbon Mikes, used exc•. • .. .. • • $2 .95
Curley Cords, used exc. $.79 or 6 for $4.50* * * WE' LL HORSE TRADE and give you Top 55
Dollar 55 for yo ur PRC, GRC, vac & Test Equipment!

COMMAND SET SPECIALS l
Fam ous 0 -5'e r. 190-$50 kc. The receiver you've been
looking for at only..... . ..... .... . . .... .• • $9.95
BC-454/R-26 : 3-6 Mc _... . ........ .. . . 7 .95
8C-455/R-27: 6 ·9.1 Mc 7.95
T-18 / ARC-5 XMTR. 2.1-3 MC excellent condition 4.95
T·19/ARC-5 XMfR. 3 -.4 MC e xcellent condition 6.95
T-20/ ARC_5 XMTR_ " -5.3 MC excellent condition 4.95
T_11 /ARC_5 XMTR . 53-7 MC ellcellent condition " .95
AN /ARR-2 II tube UH F tunoble receiver, 234-
258 MC ......•• . ... ..........• •. .. . • .•• • •
o r 2 fo r .

KEEP CANDEE HANDEE!!

78 73 MAGAZINE

•



Top $$$ Poid for 304Tl. 813, 811A. 612A Tubes

•

.~
~.
00

.. TW O 16IA' • • nd FI LA MENT S6 I
XFMR 10 Kv I p\ I,,1 S P £C I AL

" TAB" BARGAINS
vew ".rl.c. /or e<lUlv 0-135V n .5A 115.30
New VllrleeR/or eQ.ulv 0- 13:1V/ 3 Amp $10 .6:1
nc-snencn DeJur 800 Ma/2Y.!" $3@ .
nc ~ITn 1 00 ~Ia/2*" S3@ .
nF.}(TG GE/47:1 ~I . '" 5 Amp $4@. 21$7
n C -MF.Tt:R o ne Ma/~ " Rd $S@.2/sa
~N()O['t:RSCOPI': T UD E 2 $5 @.2/$9
~nNI-FAN 6 or 12VAC/60 Cn S2@.3/15
Xmlttlni Mica' , .006 @ 2500V, 5 for $1.00
41:150 ('eramlc/I..oKTAI, ....•. 2 for $1 .00
R86 A Xfmr. 2.:lV/IOA/10KV I nll. .. $3.95
~Ucro,...ltch DlISP1'OC/ 30 Amp 49t@,
Tube Cl. mN tn renee. ....• .. .. 5 for '1 .00
012 et 25K' CD Condenter .. .. ' 4@,

WI': Choke 4I1y/450Ilfa/27 Ohm s S4@ ,
LIne FIlter 50Amp / 250VAC . . . $10@•
t.tne Filter 200Amp/130VAC . .$18@ ,
Bronlna: P .nllel 6" R ule .•• .89t@ •
KS1513!l I. lnur S. wtooth pl>t .. 2 for $1.00
" CTC" D~IU" LIne 1 lUcrolec'd $1 @ , 3 /12
Var num Condsn 50Mmfdn .:'iK.. . $3 @.

Tre"" u or P~ .. . r
CONV ERTE R

2VD C 10 500 VOC
u p to 200MA

100 Woth; Ta, _
250VDC

DB500 $33
12 VOC 10 250VDC up to 150MA

T)'pe CI225E $30

L..e~. Ne.,Ule ChGr. e r Sy... m •
S_'.d SWeon S l u d R." rl fi er

Finned S l ..~k. D lred R.pl."em.nl
ron 6 or 12Vnc @ 10QA"

Tnle Y,J9 $18

I'OTLI 'CK !'I F. ~nCO~"l)lTTOR KIT~

C~O OI'F.:'\S OR SnORTS)
~IU(,O~ STl:D-D IOD E8 ASSTD.

~ 10 0 Amp 6 for $I
TllA:SSISTOItS T05 Glm~fANt U~'

I'NP . . . . . . . . . . . . • • . . .. . . . . . . .6 tor$ 1
THAXSISTQItS T05 Glm:UA:."IUM

XP:." 4 for $I
TIlA:-:!'lI~'TOItS SILlCO:" up to

400l l\\' / P NP 3 for II
~ I UCO:-: DIODES UP to 7 :10~fa .. 18 for 51
Z~;SER D IODES UP to 10 Wlltt H. . 4 for $1
SI D or mort t hl. Item, we pay P.P ,/U .S.A.

I
D.C. PGWer Sup ply 11 5V/ 60 t o 800
C)'s. Out put 330 & 165 V DC UP to 1:10
MA. Cued S P ECIAL S5.

St.~ l 1.;0
51>5'" 3.00
5!oro ,811
56oll7 .90
S:U . .rs
sa: ..65
5:51 lAO
501111 .60
Slrll 2/' 1
50891 13.50

2~r5 ...••.. 3.10
38PU s.oo
" 1'1'1 ..,.
J~P I 3.00
5"1' 1 U N'
S' :PU 6-.00
5 \11'1 6.00
5 \11" ..00
5 '< PI 6-.00
U8r1 10_00

lZ'r7 11.00
I l!:r. 10.00
1... . P l . _II.''''
IhnP H 11.00
la>PI 10.00
171 r . II.Of!
Il'N 11.00
Ir",r. U .OO
11I [>I't . . 16.00

SIIPI •• . . 10."
~J P I .... ' .. 1.10
SJr:I .•..... I '"
SJ P/I •..... 15.00
51.1'1 1•.00
51.1'14 2~.00
11.I·t . •• . , • • " ,00
sl.I·a 6-.00
. R P I •••••. .~OO
5$1'1' 15.00 '

r f_ p $ .. '. 5.11e
r"PI .. . .. r .lNl
. .. P1 . .. 5.00
" 1'1 •. . .. S.OO
91.1'7 •.•..•• 1.00
If'''l' ) 6.00
IOK1· r •. . . 11.00
12.;P1 ..... 1.00
11Vl" .. 11.00
U K" H ' .00

THAT'S A Buy

12.1.1'1 ...
U_~Jl1 .71
124\1 .. "'"
U"Al • . .... .\10
11IIU 11. 1
1211 3 / 11u n .6\1
11J1 .6\1
U U ro
11!;(;1 ••... 3,"

Ion .. . 911
61'1 .19
61.6 •••.•... .99
6-.~" 7 .71
.n _ ...
6\ 6(;T .1"0
. Jl5 _. . . .. . . .111
)%,1T6 .....• .511
I t.l.T1 •• ••. .IS
lUI;" • ..... .61

'"I ....... 5/.1
1..9 •.•.••. S "$ I
1<>:If! ._ I _!H'
1625 _3 11
IU" _.. 1111
16%\1 ••• I II
ZOSO ••••••• I ••
55 11 ....... 1 .1
5_ ••....• 1,115

. 12 . . 1.'~
a ll 1100
. 1.. .. . __ . I.r 5
ar>1I ..•.• 1.50
lUU 5.00
U14 16.00
Iln 1.50
_ ,I ., I.SO
951 10'1
\1$7 .•• • .. 10, II

1ST 5.00
15Z5 •. .11
l U ... .n
3.'>1-5 .,. , . . .850
""3 11 ....... 2.:;0
501..-. .. _.. ~ " I

15 .... ... .'1
83\ I 'I_ , ,, 130.011
IX 1.;.0<. . . _11.00

H UO II •. . :JO.OO
1-tOO" ••••• ».00
non. ... , I L OO
30:4 •.... 3,'1
\ Kill .. 5 ,11
3M4 ,. l ill
35':1.1 1,0035"" 1.00
........ _ .. _ lU
'$0711 •••..J~

"TAB"

Wonted 304TL Tub. ,

.ft
,~

1.11
I_ III

.... .71
. .. - I~

. ~ II
. . 1 / 11
. . . . . . .ro

1.111

Top $$$ Paid for 304TL Tubes l
........ 79
... : .. 1.850

.. _. 1," 1
. •. 2 II

.H
-. ., ..

.... ,. 1.71
.. '. J ..

.. I , II

12S~C SILICON PNP TRANSISTORS
250 to 400 MW

FULL L E.'GTII u ;...ns
F aelo ,.,. Te . ' ed & GTDt

SS to $11 -SMAll -TOS & T01B Pckg .
Replace. 2N327A; 332, 3, 4. 5, 6, 7, B;
474, 5 , 6, 7, 8 . 9; 2N4BO, 541 , 2. 3;
2N935, 36, 37; 2Nl034; 2N1131 , 2; 1276,
7, 8. 9. " TAB" SPECIAL t69@. 7 for $4.
20 for $10.
" n a .. mare ,hi. /rpm . ",'," pay P.P./U.5 .A. .

w. Swap TulMl! Whot Do/U Have?
ITI .60
ITS .55
III 5, ' 1
II 5 .• 5
IXl .•. . " ,W
l e 3"" . . . , ,10.00
l';.fI:/ 5./100
le_13 s.so
:01 U 5
I DJ I . . 2i ' l

Od • . •.•.. 1./100
ou 95
OU ,6,S
OUI .6,S

r.~ :::::::. 2..~~
113 '"
ItA 1 . 1
IMI 5 / 11
1M .60

5'''TAB'' Tubes F.,;.')' Tesled. In.pdd.
Sb; M' llt lll Gu...anteedl N, R~IKh l Soxedl

GOYT & MFGR5 S.rph,sl New .. Used _

Send 2St for Cotolog I
lUl 1.7S 11SoC1 .60 U QI'I . . 20 00
l U. \ .110 IZ SH7 .60 51QP7 , . . , _20.00
IU S 1.SO IIS jT . l\oO U P I .... _.. s.oo
1I.Z6 .. 1.llO I I SI( 7 .n $101'1 •. ,35.00'''' IS ...... 11SI.1 .5, S HOP1 ••.•• zs.oa
2 " J<. . I 'I I IS '\ 7 .t1\I 511,.1 ••..... OO.ס1

1\1 1 "11 I%:> R1 . _ .." 51"'1 _ 6-.00
K.2 1 3.00 l~; . . . . . . . 3.00 slI.;,.r lJ.OO
3IIU 1.W l SI ,. I _IS 5lU;I'l _.. .15.00
l Ull S,W 2SI.fo 2/'1 Sllllp: .•.• _U OO

Wanted Tost Seh and (q ... ipment
6A1.5 . .511 t :;Qn. _.. 21.00 5..·74 11.00
6AQ5 ~5 I"" ..•. ... . II.S() SQI" .. . ...• 8.011
. 1" r~ ,or" 1.25 51 r l 6.00
. "s: z..~ r ls<: 10.00 S\" I . , lI>.OO
" \T6 " 7:tlAB •..•.. 1.50 SI PI 2500
.At" r" ru , J.50 r " P I s.oo
.... .ao .~ J.55 :",.. 5.00
.8El1 . .59 &Or 1. 10 r " p u s.ou
6 0 ';6 1,' 11 Ill 3.\10 rlll'7 2.00
.011.. .111 81 14 t .n :"[·74 5,00

3Qi ... .n
~~ .. II.SO
t-I n~ .. 2 1.00
t-150-\ •.... , HollO
U150A .... 1,1.00
IXl.W .. 11.00
1\500 .... 3r.00
5 R I •• '. 1.00
STI .... ~ II
R I :..... .t s

5\ ' ~ .019
SU oSlI
U3 •...... .019
. A7 '"
U8 •....• _ .99
6~O t •...... I .. II
....t:1 .1109
6.1.(; 5 . .. ..•• .511
"'1;1 _•. l i ll
UKS .6\1

'"..•.•
• .-5.....
on"..' n.n..,..

.'1(1
!WILt .•

~"."u"" 1."-:,1
• ••••
~

.~

6Ul'flo

5l'.f"U 1.00
$CI'S 1.00
5U'a 1.00
SO'I U 1.00
WI' IA 1ll.00
u p"", Ill.OO
SI'PS J.Ol)
5. pa 1.00

5t I'll . . . .• s.oe I._-:__-:"':':;;;":"'~::':::'-;;=:::::_,5 1 P I U .... . _..

.---------,

~
nn. /,I ... rm./,1I... rm. /II I... nn. /,I ...
ai/SO 70/100 140/200 210 /300
.07 . l4 .19 .29

rm'/III ... na'/II ... rnn /ll lv rmllpl...
280/400 "0/'" 420/.. 49O/ TOO

•34 ... •OS ...
rml/ill., ,.,/,1... nal/ lIl ... nu/ , Iv
5&0/100 130'100 700/1000 770/ 1101

. B5 ." I." 1.50

£0 PRICED S ILICON
T UBE REPLA. CE"ElVT S

""TH BUILT IN SU RGE
.4ND SERIES BA.L A. I'iCIl'iC

PROTECTION

TYPE VRMB/PIV AMPS PRI CE
TII6I 5000 /10400 0.3 SI 6
15 R4 1900/ 2.800 0.5 '7

Dlod. ord.r 'JO .1dp".d POll /r..

ZENER DiODE S 150 to 4000 MW
CASED T02f Pella:. Within 20'1.
Y"R:tnrl 'I . S t.. $2. 20 t.,. '10.
K IT ZENE R DIODES up to fOOMW .
S I NGLE & DOUBLE ENDED Z
tOf' $1 : 12 for S5: 100 for $36.

SILICON POWER DIODE STUDS·
Or ualion Ull to 125"C Caw T _ p.

D.C. 50PI... 100PI... 150Pi.
Amp, 35Rml 70Rmt I05 Rm,

2 .23 .34 .42
3 .60 .85 1. 10
8 .70 .95 1. 15

12 .15 I.U 1.35
35 1.80 2.20 2.95
'10 3.75 4.50 5.00

240 4.50 5.40 7.70

- -0.1::-- -iOO-Ply ·:jOO-Plv io-tfp-lv
Amn ' 40Rm. 210Rnn ORm,

2 .49 . 60 .84
3 1.25 1.50 1.80
6 1.40 1. 65 1.95

12 1.60 1.85 2.07
35 3.25 4.90 8. 10
70 5.60 8.80 Query

240 9.00 Query QutrY

•D" 4" .10'" 1MS"'"Y " C.tut'i.u
Lotul tw D.C. Bloel"' t
· St"d m(1,,",.4 M HftI..n""

Facto l'J Te. ted Ot4.1

l'I EJrEST Trp£t Lor L£.4I:-4GI

D.C. Or Ba1l7. D.ral• .10'"

WE BU Y l S WAP & S ELL
TRANSI STOR S, DI ODES. ZENE'RS

GT n I p , .n. Dlam, "d.Tr&Ilsl ' tCl r,

~
Fac tory Testtd

- - ....M F GHD In U.S. A.
Unh. u eptcmnt

2N Hi:l. 2N1511. 2N234.
! N258. ~307. !N5S~

S P ECIAL T03GP 5st, 10 t or ,~
to l or $11

$10 or more thl, Ite m 1\ 8 p. ,. P .P./U.S.A.

"tAB" SILICON 7SOMA· DIODES

I Low P riced '1"300 8 11I('011 D lo<lel I
Rated U O pri /UOrm. tl3001h .l00·0
• •25 , ach: 30 t Ol' S7: 100 for $20 :

" TAB FOR TRANSISTORS & DIODESI'
F... 1l Le n llih Lecul. Faelory T • • ,.d

& G....,.o n leedt U.s.A.. Ml~.

~
P:,\P H I Power ts Amp. T03
&: T036 Round Peke.
2N441. 2N277 $ 1.25, 4 tot' $4:
2N442. 2N218 $3@, 2 for ' 5 ;
2N443 , 2N 114 S4@. 2 for $7 ;
2:"'61 7 $I @ , 12 fDr ' 10:

2:"'677A $Z@ . 6 f.r $10 : 2N'6'17B $3@,
4 fOl' ' 10 : 2.x 677C $5@ : Pl\"P 2NIB,
2NI07, CK7!2 4 for $ 1. 25 t Ol' $5 ; NPN
2N292. 2N293 . P NP 2N223 1 30@, l.5 for
$4. 100 for $22 : P NP 2N670/300l\fW 14(l@.
20 for $7 ; PNP 2....81111W "OO @. 10 for
$5: !NS91, 2.'\1198, 21'0599 PNP ' 1.50@.
4 fOl" I S.
'10 or mort this 1111II POSTPAI D U.S.A.

I RND (T036) , or D I.mond (T03)
mica ki t 30, ... POWM Heat 8 1nt
Flnnt'<! (IW ' 1., .1 $ 1.25. 5 tor $5 .

L
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RECONDITIONEDSALf'

EQUIPMENT •

- i._
e riii--;;;;~...... -

LLIEOSMASHING
VALUE

MOBILE EQUIPMENT SPECIALS
Gonset

G·66B Receiver $129.50
G·77A Transmitter , 169.00
3175 6·Meter Converter. . . . . . 49.00
sceer-e Converter 29.00
Commander Transmitter. .. .. 49.00

Eico
720 T rans mitter . . . . . . . . .. . .. 69.00

H eath
Cheyenne T ransmitter ... .• •. 89.00
Comanche Receiver . . . .. . . . . 99.00

Morrow
560A Transmitter ...•.•••• .• 119.00
Falcon Receiver . . .•..• ..•. .• 89.00

Multi Products
AF-67 Tra ns mitter 99.00
PMR-7 Receiver .•.. , .. _.. 89.00

NOYICE!SWL BARGAINS
Glob e

Scout Deluxe Transmitt er .... 124.00
Hallicrafte rs

5-85 Receiver . . . . . 19.00
SX-99 Rece iver . . .. ... .. .•... 99.00
SX -l10 Receiver _ 109.00
HT· 40 Transmitter . . • . . . . • .. 74.00

H ammarlund
HQ-105TR (comb. SW Receiver

and CB Transceiver). 189.00
HO-140X Receiver 149.00
HQ-129X Receiver ...•... .. .. 119.00

K n ight
R-5S Receiver. . . . 59.00
V-44 VFO . . .. . ............ .. 19.95

Lettine
240 Transmitter . . • . . . ... .. .. 39.00

Millen
SO-Watt Transmitter (w /pwr

~ supply butlt-ln) . . • . .. . . . . . . 29.00

N ational
NC·88 Receiver .• .• .• •• .•... $ 89 .00
NC-188 Receiver .. . . . .. . . . . . 89.00
NC·270 Receiver 189.00

55B EQUIPMENT VALUES
Central Electronics

MM-1 Scope 69.95
Collins

30S-1 KW linear . .• .• • . ••.• . 995.00
32S-1 Transmitter 449.00
75S-1 Receiver 395 .00

Drake
2A Receiver . . • . • . • . • . . " ... 229.00

Gonset
G-28 10-Meter Transceiver ... 159.00

Globe
Sideband T ransm itt er . . . . . .• 89.00

Hallicrafters
HT-31 500-W linear .. . . . . . . . 99.00
HT-32 Transmitter 3SO.00
SX-l00 Receiver .. ...... •.... 179.00
SX-l0l MK1 A Receiver ....• . 199.00

Heath
SB-10 SS B Generator. . . . . . . 79.00

H ammarlund
HX-SOO SSB T ransmitter ....• 479.00
HQ-H OReceiver . .........•. 259.00

YHF EQUIPMENT
Gonset

Communicator IV 6-Mtr• . . . . . 289 .00
Communicator 111 6-Mtr . . • . . . 179.00

Lincoln
6 Meter Transceiver . . . . .. . .• 39.00

RME
VHF.126 1Y., 2 &. 6 Mtr.

Converter 179.00
H allicrafters

S·95152-174 mc FM Receiver 49.00
SR-34 6 & 2 Mtr. T ransceiver

Universal Model 299.00

OTHER USED GEAR SPECIALS
Collins

310B Exciter/Transmitt er ..... $ 99 .00
32V-1 Tran smi tter .•......... 189.00

Hammarlund
SP-4OO Super-P ro Receiver .. 165.00
HQ-l60 Receiver ....• .•••• . • 239 .00

Johnson
KW Matchbox (standard

model). . . .. . .. .. . . . .. .. ... 89.00
National

HRO-60 369.00
ROF·56 Direction Finder . . . . . 12.95

RME
HF-10/20 Converter ~. 39.00
4300 Receiver 119.00
4350 Receiver .. .• •• • • • • • •• • • 129.00

Sonar
SRT-120100 W . Phone &

CW Transmitter . . . . .•.. . .• 95.00

Inventory Clearance Closeouts:
TOP BUTS IN BRAND-NEW EQUIP­

MENT (factory_Sealed Carton.)

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 Mobil e VFO Kit.
Reg. $38.95. Now only . .• 29.95

Elmac CFS-1 Power
Supply Cable.
Reg . $4.75. Now only . . . . 3.75

Master Mobi le 14n-X Mount.
Reg. $4.09. Now only . . . . 2.95

Master Mobile 666 A ll-Band
Loading Coil.
Reg. $14.66. Now only . • . 11 .95

$ enclosed (or buy on Our No Money Down Credit Fund )

,-----------•._- ~I ALLIED RADIO, Dept. 221 ·G2 I
I 100 N. Western Ave., Chicago 80, III . I
I A ttn: Don Koby, W 9VHI. Ship me the followi ng : I
I I
I I
I I
I I
I II N~~.;.,, ~,"~,,~, I

: A ddress :

I City Zone State I
~._---------_._-------~

Quantities Lim ited­
OnJef loday-use the coupon.

NO MONEY DOWN

90-DAY WARRANTY

SALE ENDS AUGUST .Sf

ALLIED RADIO

Alli ed recond itioned equi p ment is cov­
ere d by th e ful19G-d ay n ew g ear warranty.

A llied ' s Cred it Fund g ives you bigger
b uying po w er-up to 24 m o nt hs to pay.

80 73 MAGAZINE



RADIO HAMSI FLEET OWNERS I CB OPERATORS I
(HaoUO IOAT OWHEIS. reen

Provides e ffective R-F inte rfe rence
suppress io n at moderate eest.

Permits faster, more readable, less
tiring communication at greater range s.

The Sprague SUPPRESS/KIT- e specia lly dever·
oped (or Amateur, Ci" zens' Bond. Indus,rior,
or Public Service mo bile equjpmenl. Easily in­

~Io lled on any I,ud, cor, or 0001 engine using
" 2-poJll O-vol, or 12-voll doc genero/or.

-te Every THRU·PASS capacitor, as well as the fleld R-C
suppre ssor, in the Deluxe Sup p re ssikit has been designed
for quick, si mp le, e ffec tive insta ll a tio n. The generator co pcc­
itor is built fo r continuous heavy duty 257°F (125 °C)
operation. The combination o f a full 60 ampere current
rati ng and the high rated o pera ting temperature give s you
an e x tra focto r o f sa fety a g a inst expensive g enerator
burno uts, unlike man'y sup p ression asse mb lies containing
g eneral ·purpose capacitors. The lower noise leve l, p lus the
t ime saved in insta lla tion, are we ll worth the slig ht e xtra
cost ! And you won 't suffe r the aggravation of trying to
fig ure ho w to mo unt o rd ina ry g eneral-purpose fe ed-thru
capa cito rs whe n you install the SK- l Deluxe Sup p ressikit
accord ing to the comprehensive step-by-step instructions in
e ach ne atly-packaged kit.

ORDER FROM
YOUR SPRAGUE DISTRIBUTOR

He'll be glad to expla in th e SUPPRESSIKlT
and answer any questions you may have.

See him Today!

WORLD'S LARGEST

MANUFACTU RER OF CAPACITORS
nolH a)

SUPPRESS
RADIO FREQUENCY
INTERFERENCE

in your MOBILE

RADIO GEAR!

Just Look at the Advantages
of the Type SK-l SUPPRESSIKIT
iC

iC

Make s poss ibl e H-F interference can..
trol by means of new, exte nded range,
THRU-PASS capacitors which are
effective fhrough 400 mc.

Heavy-duty capacitors avoid " short..
outs" , preventing generator fa ilure.

Contain s only 5 ea sy-to-insta ll basic
parts _a w ell -engine ered kit.

Components neatly marked and pack...
aged complete with ea sy-to-follow
insta lla tion instructions.

SPRAGUE~
THE MARK OF RELIABILITY



agree for four hundred and f1UJ dollar you
hould .(D I m I h m r II n t I, n

glv mot t ou lh mo t Xpl n IV dial dtl
he Indl.stry to orovid mooth r p·,.·.. rue tumnij
than ilny r tv t on III mark 1. req ardle
puc l h NC·303' band wItch rn banisrn ev n
employs e Geneva movement, . you Just start d

n Its way .. It does the rest 01 th lob by itself
No wlgglmg be. kana lorth to make ur ev ry
ontect IS engaged. Thl Wit h snaps m wIth

tlslymg lu'" and tays th r _(Tty tunmg 8 10
ncr on one bard, Ih n p I Ih r band and
back again)

Other extras In lud c mplet c r 9 fr m
by the we , the '303 IS the only sse harnbend r
ewer now on 1he m rket whi h in orporet 160

through 1X "" ters with seperat 1..... lid rul
drum dials lo~ each band, and a eessory on
verters ar a'" table for th thre VHF band
Even a separat on erter np t s pr rd 018
ehbreticn I to 1 K( on t b t 2 KC

I r ugh 15 m : r
Th '303 aloft r t 50S A C t

erd. No pop, thump r di t rtl n ust a
constant am I I thr ug al r OX 050
There's an eud resp nrC p km
:e:( VHF scene w rk ling 0 mu t
ph r f r 50 60ldb nth m t rth d p '1
ontrcl an unusual no se Hrn t r OJ I h ut

Impuls norse without Ignal distortt n, "Ius ad
justebre CW S')8IimltiOg. Ev next mal prOVISIon
for RF gam control f r CW br ak-in operation and
n accessory ket f r -cce.ve- C on a

adapters are Included,
The NC·303 was not deslg d t I
nne or P rformance. but to provide maximum
barnbend performance for very type of operat ion.
Not Just SS8. nol Just AM, not Just CW bul

very mode. AS a result. il costs more thun the
average ham rncerver. On the other hand, If your
requirements ere for more than "the average".
perhaps the '303 should be your next r rver.
Why not operate one soon and find out 7

•

I

~

or

ational

frank NC·303 s n r I er And
not e 8 fling to s d $4"9 to en 0 th
rnaxrmu I r C Ing can nd p dorm
ance 'Ibe NC :n3IS not a " ct' ght wight
It's pa k d t 78 pound u cmponent
to p OVid tt It b tt r r lability and perform-
ance than n xt e r T e C·303 offer
certain ad ntag s S n ty, f r xample. IS an
honest 10m rove r b r r 10 db AM signal
to nOI r t ttl lading C meee
urem nt 'or d a 6 db S N), and th
NC-303 IS qUI I - no p r I 1 tlgu from bee
ground n IS bur ts

Selectivity erkeb SIX u d trcu.ts at
80 KC r s.ult 10 xtr mely steep klrts on sse and
CW), and th '303 one-s the widest setecnvttv
range avadebl on n barnband receiver - 400
cycles throug e KC, Stebtntv. both mechentca
and ctectrtcat, IS quite out of the ordinary, No need
to trp- toe around the shack. In fact. tune a CV
SIgnal and employ the cress "drop test" to see
for yourself Incidentally. we consider 100 cycle
thermal dntt fter 8 short warm-up to be unusual.

"ThIS IS al r ell", you may say, "but nO\-.;;
great d al b ~ or than compet tlve receivers" V c

is not

every amateur..

37 Washington Street, MoIra•• MI!I!'.Sllchua It----
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