
-

-



--T~~---------- '

rgJ
2:":" ..
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"0" Series

STANDARD
OUNCER

Dia. • v., "
Ht l M,"
T . <, ,,e rm pro, 7l2
M tg . ....•..........'u, "
sc r. . 2-56
wt. 1 oz.

OUNCER Prj ImPs~, Sec Imp level
TYPES Range, Ohms ange, Ohms Range, mw

INPUT & MIXING From 7.5 From 50 From 6.3
TRANSFORMERS to 50,000 01(2 megohm to 30

INTERSTAGE From 25 From 10 From 6.3
TRANSFOR MERS to 100,000 to1megohm to 1 watt

OUTPUT From 4 From 3.2 From 6.3
TRANSFORMERS to 30.000 to 600 to 1 watt

INDUCTORS From _25 hy to 300 hys

For over thirty years UTC engineering and production
talent has pioneered the development of high quality IMMEDIATE DELIVERY
transformers, inductors, electric wave filters, magamps F'om Stock
and high Q coils.

The UTC OUNCER series represented a break through
in the reduction of size and weight. "0" series units
are fu lly impregnated and sealed in drawn aluminum
cases. Highest quali ty characteristics are inherent in
the conservative design. With frequency response from
30 to 20,000 cycles ± 1 db, the UTC OUNCERS are
ideal for ham, portable broadcast, high fidelity, con­
cealed service, hearing aid and similar applications. A
hipermalloy shield providing 25 db is available.

Plug-In "P" series OUNCERS are identical to the
"0" series but are sealed in bakelite housings of sub­
mersion proof design, with plug-in base to fit standard
octal socket.

Write for latest catalog of over 1300 STOCK ITEMS wit" UTC "ig" reliability

UNITED TRANSFORMER CORP.
150 VARICK STREET, NEW YORK 13, N. Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CU LVER CITY, CALIF.
EXPORT DIVISION; 13 EAST 40th STREET, N EW YORK 16, N. Y. CABLE : " ARLAB"
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Saucer talk
Ever since one of our loAR Directors found

himself an observer of a UFO back last Jan­
uary and thus the center of considerable offi­
cial pressure to keep quiet about the whole
thing, I have been reading, asking questions
and thinking. 1 find that the more you read
about the UFO's the more unquestionable
becomes their existence.

One fact about the UF O's particularly has
been bothering me. H ow do they communi­
cate? If they were us ing radio on any fre­
quency I think it is safe to say that someone
somewhere would by now have heard it . But
here we are with no indication whatever of
any radio communications by the UFO peo­
ple. How about that? Obviously they are
using some sort of communication system.
and a fairly sophisticated one too. Do you
suppose that the re is some way of talking at
a distance without wires other than OU f

familiar "wireless"?
Did someone say telepathy? Well, we do

know that this works, though we don't know
how to use it at will yet ... or at least darned
few people 00. But we 00 have some people
that are adept with it. few though they may
be. And if thc UFOers were using telepathy
of some sort it seems ra ther likely that some­
one of us would have detected that, even
though we only have a few such receivers.
No hint of any telepathy reception .

Could there be something else? 1 think so.
And we have some strong hints as to what it
is too, only we don't know much about the
whole subject yet . \ Ve just barely suspect that

2

there is something and are a long way fro m
being able to use it. We are ( I suspect) on
the verge of d iscovering a whole new field
for exp loration.

About 125 years ago . . . not very long . ..
the early experiments with electricity were
being carried out. Once elect ricity had been
identified to some degree elect ro-magnetism
turned up, and eventually electro-magnetic
waves. which we started using some sixty
years ago or so.

For some strange reason gravity is a force
that has attracted little attention. Newton
gave it some though t, p resented us with the
math which described its action, and things
have p retty much rested there. Up here in
New Boston, New Hampshire they've been
encou raging anti-gravity research. Obviously
a bunch of nuts. \Ve all know that there never
will be anti-gravity and that no one b ut a nut
would bother to spend any time and effort
trying to achieve the impossible.

Some years ago I met a chap who claimed
to have a friend who had electrically gen­
erated a gravity field . Seems this friend had
tried to demonstrate a working model of this
to Dr. Millikan, but this august gentleman
refused to observe the demonst ration because
such a thing was completely impossible.
Nothing complicated about the gadget . . .
you can make one yourself. All you have to
do is p ut a high voltage on a condenser
which you have hanging on a string. You
will note that it swings out in the direction
of the positive tcnninal. This is called the
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TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

Hiefcld-Brown effec t, after Professor Biefeld
of Dennison University who discovered it and
T . T . Brown, a student of his, who has been
carrying on the experiments since his death.

As I understand it from the latest reports
I have rea d this p rinciple has been used to
ma ke devices up to three feet in diameter
which can support their own weight (see
August 64 Popular Mechanics cover story)
and further development is coming fast.

Where does this connect with amateur
radio? 'Veil, electro-gravities have just barely
been discovered now, but from the fi rst look
at the subject it seems quite possible that a
whole body of developments will come from
this basic discovery just as so m arry things
have come from electro-magnetism. It seems
q uite poss ib le tha t a communications system
may be worked out using gravit ies. It is too
soon to p romise mnch since no one has yet
even discovered a detector to convert electro­
gravities into electrical impulses.

I remember t rying to find out about the
p ropagation of a gravity force when I was in
school. It took q uite a while to even get my
q uestion across because apparently no one in
the physics department had ever considered
that before. T hei r answer was that there was
no prop agation of the gravity force because
it was always there. Huh? I suspect that
gravity is propagated instantaneously and is
1I0t limited by the speed of light as are elec­
tro-magnetic waves, whatever they are. W e
still don 't know what they are, you know.
We have no real idea of what it is that goes
to the moon and bounces back when Sam
gets a head of steam going down there in
Puerto Hieo. Something does, obviously.

If gravity is p ropagated instantaneou sly
then electro-gtuvittc communication would be
fine for interplanetary QSO's, and possibly
even intergalact ic. We may find the new
"ha nds" or whatever they are awfully busy
when we get on there. Imagine if some iso­
lated race. undiscovered on our planet, d is­
covered rad io and started tuning twenty
meters some day. What a start that would
give them. Of course they wouldn't be able
to copy much for a long time . . . they would
have to decipher our code, figu re out side­
band, dope out RTTY, multiplex and all that.
That would take them quite a while.

It seems quite likely that whatever this
communications system is. it is being used by
the UFO's.

May I digress for a moment? I just hap­
pened to think of a little experiment that
KI CLL tried some lime ago. He got to

(Continued on page 110)
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for
CRANK-UP
TOWERS

H_(lvy Duty S.lf Supporting
and Guyed in Height, of
37 - 54 feet (SSI
71 - a8 felll (guyed)

•ROHN
sets thet\ standard

PO. O. k it 2000

Standard Duty Guyed in
Heights of 37.54.88.105
a nd 122 f••t

Eo,. of Operation- roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength­
welded tubular steel sections overlap 3 feet at man­
mum height for extra sturdiness and strength. Unique
ROHN raising procedure roi" s 011 lections logether- uni­
formly with an equal section overlap at all heights!
Venatilify- designed to support the largest antennae
with complete safety and assurance at any height desiredl
Simple Inslallation-install it yourself-use either flat
base or special tilting base (illustrated above) depend­
ing on your needs. Rated and rested- ent ire line engi­
neered 80 you can get exactly the right size and properly
rated tower for you' antenna. The HO HN line oftowen
is complete. Zinc Galvanized- hot dipped galvanizing a
standard-not an extra-with all HOHN towers! Prices
start at Jess than $100. •. -

SEND FOR ROHN TOWER HANDBOOK :
_ $1.25 Value :
- ONLY $1 00 postpaid (specia.llo readers :

of thu mo.8azine). Nearest :
source or lupply sent on request, Repre- :
eentattves world-wide to serve you. Write :
today to:

"World's Larsest EXCLUSIVE Mcuwfact.unr
of TOwerI; duigMn. engineera. and i.nstalhn

of complete communication tower systems."

ROHN Manufacturing Co.
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' n i

180-Watt, 80-10 Meter SSB Transceiver $360.00

CitY__,,-,-_-,--=--,-,--,--_.,--.,--State ZiP'-,--_ -,---,-,-,
Prices & Specifications Subject to change without not ice.

o Enclosed is $ • plus shipping.

Please send model(s)= = = = = =- _o Please send free 1966 Heathkit Catalog .

Add ress _

Name _

See the wide array of
Heathkit Amat eur Rad io
Equipment availab le at
tremendou s cc- tt-ycurseu
saving s! Everyth ing you
need i n " m o b i l e " o r
"fixed" stat ion gea r with
full descr iptions and spec­

... ut catton s . . . Send for
Free copy!

• Full five band transceive SSB & CW operation, 80-10 meters
• 180 watts P.E.P. SSB-170 wat t s CW • Switch selectable
Upper/Lower sideband/CW operation. Operate PTT & VOX
• VOX~operated CW with oullt-in sidetone • Can operate crystal
control in the transmit mode with variable tuning of receiver
or can operate cryster-controneo transceive mode-excellent
for net control. Separate offset CW carrier crystal for clear,
pure CW note. Triple Action Level Corrtro!" • Built-in 100 kc
crystal caibrator • Enclosed relays for quiet, trouble free oper­
ation • H eath S8-Series LMO (Lin e a r Master Oscillator) pro­
v ides truly linear tuning with 1 kc dial calibration-less than
100 cps per hour drift after warm-up-400 cps accuracy. Per­
fect companion for HA-14 KW Kompact or SB-200 final am­
plifiers • Fixed station operation with HP-23 power supply­
mobile with HP-13 & SBA-l00-l mobile mount for quick
plug-in/quick disconnect mobile installation. Fast circuit board
assembly. Simple alignment-requires only a VTVM with RF
probe, a dummy load and a broadcast receiver

-;REE-;;;~EATHKIT-;;ATALOG--;;EAT~OMPANY~.;.11.1-Urr=G~~~~IIIII~~
Benton Harbor . Michigan 49023~ ~~i
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John Wonsowicz W9DUT
John R. Wonsowicz W9JFW
4227 N. Oriole Ave .
Norridge, Ill. 60634

The Space Monitor

This receiver is a composite of previous re·
ceivers that I have described. All of the
goodies have been retained and newer features
have been added to bring this unit to the
finest standards of th e art. Although the re­
ceiver is designed primarily for two meter
operation, it also does a good job on the con­
gested twenty meter band with the 2.1 ke
mechanical filter. The stability is excellent
due to the rugged construction and local
oscillator temperature compensation.

Basically there are two receivers in this
package. One is a dual conversion aural re­
ceiver tuning from 13.5 to 18.5 me. It has a
bandpass of either 6 ke or 2.1 kc. The other
receiver is a visual, or panoramic, receiver.
It displays the received signal plus a portion

of the band on a two inch cathode ray tube.
The two make an excellent combination for
the lIF and VHF bands through the use of
a two meter converter built in the package.

The two meter converter is a low noise,
high sensitivity unit using a gold plated 416B
in the preamp. Two meter sensitivity is in th e
order of 0.1 11V with a noise figure of 2.8 db.
The basic receiver achieves the same sensi­
tivity and noise figure. The panadapter pro­
vides a 0.5 uv sensitivity and a band pass of
300 kc at 3 db points. This response is ob­
tained by overcoupling the first two stages of
if, as shown in the schematic.

The if and rf stages employ separate gain
controls to tame the strong signals and pick
out the weak ones. By proper adjustment of

Front panel of t he Space
Monitor. The ma in tun­
ing knob wa s turned on a
la the a nd a 23;.;1" Wal ­
dam dia l pla te fa stened to
it . The cut-cu t for the
transluce nt dial was mode
bv dr ill ing a se ries o f
holes close toge the r and
f iling out the arc. A f ly­
ing cutte r was used to
ma ke the holes for the
pcncdopte r tube a nd the
spea ke r. Function la bel ­
ing is e ng raved.

, 73 MAGAZ INE



these controls, signals of 0. 1 uv to 1 volt can
be handled witho ut overloading.

The signal strength meter is p laced just
above the panoramic scope tube so that signal
strength and quality checks of received signa ls
can easily be compared. This meter is hand
calibrated to 60 db over 59 using 50 uv for
an 59 signal. A zero set on the front panel
allows the operator to compensate for signal
to noise adjustmen ts. All pertinent controls
are located for the greatest ease of adjustment
and can be identified in the front panel photo­
graph.

The grill to the right of the main tuning
dial covers a small speaker that makes the
receiver independent of all accessories except
the antenna and power.

Circuits and construction
RF section. The rf section is built in a heavy
cast aluminum box that once held a TN-II
APR-l rf tuner that covered 40 to 90 me. It
was stripped and the only parts used were
the box and gear train . The stab ility that a
cast box such as this p rovides is a n ecessity
for receiving SSB signals. The chass is part
of the box is cut out leavin g a % inch ledge

JANU ARY 1966

for mounting an aluminum plate that is used
fo r the rf components . To allow room for the
two meter converter, the tubes, main tuning
capacitor and if t ransformer were mounted
upside down. The box is mounted with a
angle bracket in the back. The front is held
on with the gear train plate. T he split and
spring loaded gears are ideal and reduce back­
lash to a minimum.

Frequency standard. The crys ta l f req uency
standard in this receiver is b asically the same
as the one described in the October 1962 73.
However, this one isn't modulated . Half of a
6J6 is a 1 me crysta l oscilla tor. The other
half is a harmon ic genera to r to give good
markers up through two meters. A 75 pf
trimmer across the crysta l is used to adj ust for
zero beat with WWV.

Two meter converter. The converter resembles
the Bantam converter described in the fi rst
issue of 73 (October 1959.) A 41GB preamp
has been added for better performance. We
didn't use a blower or cathode current meter
since the tube is operated at a reduced voltage
for maxim um tube life. The tube has been

7
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The bottom view shows
the placement of the two
mete r conve rte r over the
rf chassis cu t-ou t. RG­
58A/ U is used to transfer
signals to the band switch
in the upper right corner.

used for over a year with no decrease in
performance. The converter with its power
supply was bench tested as a mod ule before
securing it in place over the rf section in the
cast aluminum box.

Panadapter. A lot of ma te rial has been pub­
lished concerning the construction and usc of
panadapters so we won't repeat it. But after
using it, we must emphasize that it's a neces­
sity in all good stations. The circuit is similar
to previously published ones, but mechanically
it differs in that it is very compact. The on ly
critical components are the reactance tube
modulator and oscillator tank. We'd suggest
that you follow the values and layout there
carefully. The maximum sweep is about 260

kc and the pips are very sharp. Two signals
10 kc apart can easily be distinguished. The
unit is complete with power supplies, so was
easy to bench test before installation. Only
vital controls are brought to the front panel.

Main if chassis. This consists of an aluminum
plate mounted over a cut out p rovided for it,
On this pla te is the power supply, audio am­
plifier, product and A~l detectors and a 455
kc if strip. T he if amplifiers were mounted
in the usual in-line manner to avoid regenera­
tion. The ANL and audio gain control leads
should be shielded.

Product detector. The product detector for
SSB and C\V reception is energized by a

Th is top view from the back shows the o r­
ro nqe me nt of the panadapte r a t the right o f
the mai n rf tu ner. The left s ide o f the tuner
conta ins the balance of the rece ive r.

10 7J MAGAZ INE



Top view of the two
mete r converte r showing
the M inibox const ruct ion
of the conve rte r a nd pre­
a mp. On the lett is the
power supp ly. The cente r
tube is the 6U8 mixer­
am pli fie r. Behind it is t he
M inibox holding the
4 16B. The right Min iba x
contains the 6U8 csc !l 0 ­

tor .

switch on the front panel which turns on the
B+ for the stages. The BFO uses a 455 kc
crystal. The audio output is in parallel with
the AM detector to the audio gain control.

Audio amplifier. The audio amplifier is stand­
ard. It produces about 2~ watts of aud io out­
put. The built-in speaker is plugged into one
of the output jacks.

Main chassis. The main chassis is a 17 x 11
x 3 inch chassis. Three holes were cut in its
top for the three subassemblies with a half
inch strip between the holes.

Front panel. The front panel is a standard
19 x 8-% x }~ inch gray crackle finish plate.
The escutcheon for the d ial was cut out of ;!8
inch aluminum plate and fastened to the panel
with Bat head screws. It is sprayed with black
crackle finish and clear plastic. The frame on
eit her side of the escutcheon is made of 1A.6
inch aluminum with the same trea tment. The
dial plate was made by cutting two pieces of

;)6 inch plexiglass with a fl y cutter and sand­
wich ing the hand calibrat ed dial between
them. The diameter is about G inches. The
bezel and shield for the CHT were made by
Millen . The Scrne ter is a 0-1 ma Simpson
mounted upside down. The cal ib ra ted sca le is
quite easy to make with Dat ak letters on a
piece of bristol board. The speaker grill came
from a portable radio. All control labels are
engraved for that professional look.

Results
Operating a receiver of this type is rcally

a pleasure. Signals can be spotted on the
scope and identified in the va rious modes and
signa l strengths. The gradfcule on the face
not only helps determine the percentage of
mod ulat ion of the received carrier, but also
gives the separation between signals. Those
who construct this receiver w ill find it very
worthwhile.

.. . W9DUT, W9jFW

Bottom view of the two
meter converte r. In t he
cente r housing is t he
4 168 pre c rnpfifie r and
6Ua socket. Injec tion to
the mixer is through a
coaxia l line runn ing to
the osctlloto r in the M ini­
box on the right. The t wo
coil fo rms in the osci lla­
tor section o re the osci l­
lator a nd tripler co ils. The
comportment on the left
is the conve rte r power
supp ly.
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Rolph Schmidt WA6TSA
1370 1 Saigon Lone
Santo Ana, Ca li f .

Build a modern automatic keyer for under $20

A Unijunction
To be sure, several good and easy to con­

struct keyers have appeared in the past. Each
has its own particular point of interest. To
follow suit with another may be with little jus­
tification . However, it is the belief of at least
one person that this keyer is different enough
to have definite appeal to anyone who prefers
compactness, portability and functional com­
pleteness in one package.

The popularity of past keyers has been tied
tip in the designer's definition of the term
"automatic." Adjectives, such as fully auto­
matic, semi-automatic, self-completing, dot­
memory, etc. , are added to help clarify the de­
sign intent . It is the intent of this article to
describe a low cost keyer that is fully auto­
matic, and self-completing (including the

12

Keyer for CW
space-after-mark) in a very small package (1%"
x 3J~" x 5~"). It contains its own power source,
a 9 volt battery, and has a built in sidetonc
oscil lator.

A semiconductor device that is all but un­
known among amateurs is put to good use in
this circuit. Called the unijunction, it plays the
central role in its operation and, thereby, de­
serves being discussed first.

The circuit of F ig. I is an electrical eq uiva l­
ent of the unijunctfon. RBI is related inversely
to the current in the emitter, and will vary, for
a typical unijunction, from seve ral thousand
ohms to just tens of ohms, as tile emitter cur­
ren t changes from 0 to 50 mao (For th is typical
un ijunction, Rn2 would also be several thou­
sand ohms. )
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desire for a built-in oscillator to monitor the
output and a few design experiments prompted
the building of the second unit with the re­
quirement t at the key disconnect from either
unit. T he speaker gr ille is visible along 'with
a "speed control" knob. T he original unit has
trim-pot screwd river adj ustments. The meter
case contains an outboard oscilla tor for keyer
number one.

The finished unit draws less than 3 rna of
curren t in standby and less than 10 rna with
contin uous marks (continuous dashes draw
more than continuous dots.) It does not appear
economical to use the "bargain" 30 cent bat­
tery that seems to be available most every­
where. even though they will probably last
several weeks. depending on usage. This may
he d ue to the fact that the relay can operate
erra tically if the battery voltage d rops very
much below 9 volts. It is rated to pull in at
about 7 volts. although it can be mechanically
adjusted for minimum spring tension.

In order to evade a perfectly good question,
the price of building this unit will fall some­
where in the range of 8 to 38 dollars. from one
who requires only the semi-conductors. the
relay and case to one who buys all brand new
sub-miniature components and a printed cir­
cuit kit. The average cost should , however, be

- v SlWPLY

"

,

Let us examine the circuit of Fig. 2. while
the capacitor is charging. the unijunction has
no effect. \Vhen the capacitor voltage reaches
the threshold, current in the emitter causes
RBI to decrease and thus, for more current to
flow. In a very short time, tens of micro­
seconds, the capacitor "dumps" almost all of
its charge into the low resista nce emitter and
soon will no longer supply enough current to
the emitter to keep HB I low. The d iode be­
comes hack-biased and the unijuncticn reverts
to its «inactive" state. and the capacitor begins
charging again. This is the sawtooth circuit
that is used in the kever. The G.E. Transistor
stonual carries the discussion of uni junction
operation to the next several levels of under­
standing.

The portion of the circuit consisting of the
unijunction and the threshhold switch transis­
tor Q2 actually comprise a basic keyer. Q3 is
merely a relay driver and can be. just as well,
the keying switch, to connect directly to a
transmitter. with a properly chosen transistor.
However. no attempt was made to find and trv
such a transistor since the relay circuit worked
more than adequa tely and is much Jess re­
stricted .

Fig. 3 has been provided to explain the
operation of the keyer. The voltage across ca­
pacitor C I is the most p rominent waveform
shown.

The self-completing characteristic is a t­
tributed to the fact that once the capacitor is
discharged , (at t , or t. } the key has no effect
until the voltage rises above the firing point of
the unijunction (a t t, or ts, respectively. This
way. a mark or "on" condition and a space or
"off" cond ition of standard length must be
completed before any subseq uent mark can be
initiated.

The photograph shows two different stages
in the evolution of the keyer. The unit on the
left originally had the key wired permanently
to it. The resulting key-keyer combination was
still not ob trusive (after all, the key was not
likely to be needed elsewhere.) H owever, the

"

Fig. 1. Sym bol for the unijunct ion capaci tor and its
elect rica l equivalen t. Fig . 3 . Operation of the keve r.
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somewhat less than the arithmetic average.
Vague enough?!

The schematic (F ig. 4) shows, for the oscil­
lator-monitor, the "C'V Monitor" described in
73 on page 44, June '63 by WA2WFW. As a
note of caution, however, an extra 1.5 v supply
is recommended, as shown, since the power
requirements for the oscillator are high enough
to drastically load the 9 volt battery if used
with a divider or zener diode supply to power
it.

The values of R2 and R3 shown in the
schematic are sufficient to provide a speed
range of approximately 10 to 40 wpm, judged
to he the most popular range among those who
count.

R5, R6 and R7 are used to provide the reso­
lution needed if a standard potentiometer (1
turn) is used. If a 15 turn, screwdriver adjust,
trim-pot (Bourns type 3067, 10K-ohms, $1.65)
is used , R5 and R7 are not needed.

It is strongly advised that adjustment be ac­
complished through the use of the meter
method or any scheme that utilizes quantita­
tive measurements and not to do it by ear. The
difference would be readily apparent if one
adjusted by ear first and then with a meter.

The meter method utilizes the fact that a de
meter will integrate a rapidly repetitive wave­
form to d isplay the average value. A voltmeter
is connected, through the relay, to any battery.
Holdin g the key in the "dash" position, adjust
the weight control until the meter reads :t: of
the battery voltage, connected through the
relay contacts. Then holding the key in the
"dot" position, adjust the dot-dash ratio control
until the meter reads ~ of the battery voltage,
connected through the relay contacts. Re­
check the first adjustment. This completes the
procedure. . . . WA6TSA

QI - 21<tl&11, 2f\1216()
02 - 2toI4I4.ETC.
Q) - 2N_,ETC.
MI - $lGIoI4 IIF-IQOQG-Sll.

+ 9 '" +9 '".."CON TROl.. 1'12

'"

Fig. 4 . The Unijunct ion Keve r for CW o Q2 con be
re la tivel y high beta (over 50l PNP transistor. Q3
is a ny NP N tra nsistor. K1 is a Sigma 11F-l OOOG­
SIL ($ 1.7S).
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The easiest wa y to bui ld this keyer is with t he pc
board from t he Ha rris Company. The boa rd is 2-3,4"
X 5" and every1hing but the spea ke r and key joc k
f its on it. An ideal case is tbe ine xpensive Bud 3006 .
T he boa rd comes with all 65 holes drilled and in ­
cluded with ecch board is a detailed instruction sheet
a nd pictu re o f parts layout a s well a s a lis t o f the
best po rts t o use and t he ir source. You can bui ld the
complete kever from a ll new ports with t h is ci rcui t
board fOf" $ 18.50. The board is $4 .50 o r you ca n buy
it with t he t ransis tors a lready mounted fo r $8 .95.
W rit e the Ha rr is Company, 56 E, Ma in , To rr ingt on.
Conn.

Here ' s a full size la yout of the Harris printed cir­
cuit board for the kever. Note that the circuit has
been modified slight ly to e li mina te the ext ra 1.5 v
ba tte ry. The component side of the boa rd is shown
reduced be low.

..



RECEIVER *

SPECIFICATIONS- Model R·4

FREQUENCY COVERAGE: 3.5-4.0 Mc. 7.0·7.5 Mc,
14 .0·14.5, 2 1.0 ·2 1.5, and 28.5-29.0 Mc wi t h
crystals supplied. Ten accesso ry crystal soc kets
are provided for coverage of any 10 additional
500 KC ranges between 1.5 and 30 Mc with the
exception of 5.0-6.0 Me.

SELECTIVITY: Drake tunable pas sband f i l t er
provides :

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 DB down
2.4 KG at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KG at 60 DB down

Selectivity switching is independent of detector
and AVC switching.

I.F. FREQUENCIES: First LF. -5645 KG crystal
lattic e f i lter: second I.F.- 50 KC tunable l / C f il ter.

STABILITY: Less than 100 cycles afte r warm up.
Less than 100 cycles for 10% l ine voltage change.

SENSITIVITY: Less than liz uv fo r 10 DB signal
plus noise to noise on all amateur bands.

MODES OF OPERATION: SSB, CW, AM , nrrr.

DIAL CALIBRATION: Main dia l calibrated a to 500
KG and 500 to 1000 KG in 5 KC divis ions. Vernier
dial calib ra ted 0 to 25 KC in 1 KC divisions.

CALIBRATION ACCURACY: Bette r t han 1 KC when
calibrated at nearest 100 KC point.

AVC: Amplified delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discha rge; less than 100 micro­
secon d charge. AVC ca n also be switched off. 3 DB
change in AF ou tput with 60 DB change in RF
inpu t.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC threshold.

AUDiO OUTPUT IMPEDANCE: 4 Ohms and hi im­
pedance fo r anti-vox.

ANTENNA INPUT: Nom inal 52 Ohms.

SPURIOUS RESPONSES: Image reject ion more than
60 DB. I.F. rejection more t han 60 DB on ham
ranges. Internal spurious responses in ham ranges
less than the equivalent 1 uv signal on the antenna.

FRONT PANEL CONTROLS: Main t uning. AF ga in ,
RF gain . AM·SSB/CW With slow AVG, fast AVG, or
AVe off, funct ion switch, band switc h, xtat switch,
passband tun ing and select ivi ty, oreserectcr, notch,
and headphon e jac k.

REAR CHASSIS JACKS AND CONTROLS: s-meter
zero, notch adjust , antenna jack, spea ke r jack,
mu te jack. ant i-vox jack, accessory powe r socket,
and fuse post.

POWER CONSUMPTION: 50 wa t ts, 120/ 240 VAC,
50/60 cycles.

DIMENSIONS: 5l.J:2" high, 10'¥4 " wi de cabi net
depth 110/8", overall length 121/4 " , weight 16 tbs.

AVAILABLE ACCESSORY: Model MS·4 match ing
spea ke r cabine t with high effici en cy 5 x 7 spea ker.
Cabi net also houses the powe r supply for the T·4
or TAX matching transmitters.

~ ,.~~~~~• ••• ••• ••.at: .~ •••••••••••••••••····:..:....·····::.70·····:.v:•• ••..
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Model MS·4 $19 9 5
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At your Dealer NOWI
DRAKE MODEL

FEATURES

• linear permeability tuned VFO wi th 1 KG dial divisions.

• Covers ham bands 80 . 4 0, 20, 15 m eters com pletely and 28 .5
to 29 .0 Me of 10 meters wi t h crystals furnished.

• Also covers 160 meters. Mars. Citizens Band, WWV, Marine,
and short wave broadcasts. (Wit h accessory crystals.)

• Or will give 5 Me of continuous coverage (w ith accessory
crystals) for use with VHF co nverters.

• Or tunes any ten 500 KC ranges between 1.5 Me and 30 Me
with accessory crystals; 5.0 to 6.0 Me not recommended) .

• Four bandwidths of select iv ity (equivalent to 4 f ilters) are
furn ished: 0 .4 KC, 1.2 KC, 2.4 KC and 4 .8 KC.

• Passband tuning
• Noise blanker that works on CW, sse, and AM; Notch filter;

and 100 KC crystal calibrator are built in.

• Crystal lattice filter 1st IF

• Premixed injection - Crystal osci llator and low frequency VFO
out put s premixed.

• AVe with fast attack and slow release for SS B o r fast release
for high speed b reak- In CWo Al so AVe may be switched off.

• Receives SSB, AM, CW, and RTIV with full RF gain , complete
AVe acti on and accurate a-m et er ind ica t ion.

• Product detector f or SS B/ e W- d iode detector for AM.

• Excellent overload and cross modulation characteristics; ln ­
sensi ti ve t o operatio n o f nearby transmitters.

• Compact size; rugged construction.

• Transceive capability; May be u sed t o tran scelve with the T·4
"Reciter" or T-4X Transmitter.

• 13 tubes and 7 diodes.

See your distributor or write for free brochure.

R. L. ORAKE COMPANY
MIAMISBURG. OHIO

R·4A will incorporate minor production changes inc lud ing a
sol id state VFO.
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R. F. Van Wickie W6TKA
643 Aurora Avenue
Santo Barbaro, Calif.

Two-Element Twenty-Meter

Vertical Array

I

Here's a twenty-meter antenna that should,
in theory, radiate a horizontal pattern similar to
that shown in Fig. 1. The pattern is, of course,
sub ject to being affected by nearby metallic
objects, but from my own crude checks wit h

Fig. I . Gai n pa ttern of g round plane ve rt ica l en­
tennc with reflector spaced 0.2 wavelength from
the radiator.

a non-calibrated field intensity meter, and in
QSO's, the actual pattern seems to approxi­
mate the theoretical. The vertical angle of
rad iation is quite low.

An array of this type has a forward gaiu
of approximately three db, and a Front-to-buck
ratio of 15 db. I chose this particular antenna
after concluding that a full-sized twenty-meter
beam would dwarf my house and make it
appear as though a large bird were hovering
over it. And the asthetic aspects of a quad
were something less than thrilling to my wife.

Since I had used a ground plane for a few
months with fair luck on twenty meter RTTY,
adding a reflector to the ground plane seemed
to be a natural step . Of course, an obvious
limitation to this type of array is that it is non­
rotatable and you have to decide, before put­
ting it up, in which direction to point it . My
array, according to my Woolworth compass, is
pointed across the center of the United States.

A schematic of the antenna array is shown
. F' ~III Ig. _.

The V5WR of the ground plane alone, fed
with RG-8jU 52-ohm coaxial cable, was about
1.2:1 and went up to over 1.5:1 with the addi­
tion of the reflector. The VS\VR was lowered
to 1:1 , as shown in Fig. 3, by the addition
of a gumma-match feed arrangement and by
using eight drooping radials for the ground
plane. Four of the radials, for which # 12
copper wire was used, are slightly longer ihan
a quarter wavelength at 14.1 mc and four are
slightly shorter.
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Fiq . 2 . Scb an-c t. c o f the o.r te nnc array .

0 11 both sides of the joint, a ttaching screws.
solde r lugs uud nuts, and soldering short pi eces
of =# 12 wire b etween the sec tions.

The top few inches of both the ground p lane
and reflector are made of Jf-inch soft aluminum
tubing, so that if prun ing of the elements is
necessary to all exac t frequency it can be
easily accomplished. A short length of dowel
is forced into each of the tops of the elements
(in the large dia mete r tubing) to prevent th em
from fin ing wi th water.

The radiator and refl ector are g uyed using
egg insulators ami plastic clothes lin e . A piece
of phen olic rod of the same diameter as the
inside diameter of the tubing is used as the
base insulator of the ra diator. T he reflector is
supported bv a IEllpth of dowel, wh ich is ade­
q uate insulation for this e lement, as the radia ls
are merely la id on the roof and since the re­
Hector is attached to one of the radials, an in­
sulator a t the base of the re flector would serve
no useful purpose .

Fig . 3 . VSWR vs freque ncy, ground p la ne w.th re­
t tecro r.

se of the g round p la ne ra d iator show ing cc-nrnc
It ch or rcnce ment .

One of the radials is attached to the bottom
the reflector e lement. Spacing of th e rad ia­

;, (ground plane) and reflector is 12 feet, or
out 0.2 wavelength . The rad iator is 16 It 6
long and the reflector is 17 It 9 in long.
Matching is accomplished by tapping the
mma match up approximately two feet from
s bottom of th e ground plane , and then mak­
~ careful adjustments lip or clown in inere­
snts of an inch or so, until minim um re­
cted power is ind icated . Pruning the radials,
d adjusting th eir droop, then follows. T his
x-ed ure should enable you to obtain a
;\VR as shown in Fig. I.
Both the rad iator and reflector are made
aluminum tubing. The sections of the a lumi­
m tubing a re connected by forcing a length
dowel into one section, securing wi th a

·EW , and then forcing the other section ove r
~ len gth of dowel extending from the fi rst
ction. The sections are connected electrically

drilling through the a luminum and dowel,
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Joon Vagt WA2YTK
182 Belmont Road
Rochester, New York 14612

Illustra tions by Wayne Pierce K3SUK
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They Said It

Couldn't

Be Done

"' Vhat? A female build a rig?" " You're nutsl"
These were the comments I used to hear
when I ann ounced my plans. After months 01
constant ribbing about the subject, I decided
to do something about it. Just where do you
start, presuming you have never so much as
tightened a screw on a chassis?

Afte r building up my confi dence, I set
out to receive the aid of my husband to be,
a die-hard home-brewer. His comments all
amounted to: Sure I'll help you, provided you
do all the work!

The beginning started with the help of his
library of ham reference books. After boning
up on various subjects, I was ready to be ac­
quainted with the common everyday ham
tools. I was shown how to use these once­
then I was on my own. I soon leamed that
a valuable part of any hamshack is the junk.
box . Using a small breadboard of perforated
a luminum and va rious otherwise useless com­
ponents, I learned the art of soldering, fa sten­
in~ screws, working with wires, and drilling
holes. (!low I hated to use that electric drill! )
Once I had acquired the use of the equ ip­
ment, I had to decide just what I would build.
t didn't want anything too complicated; yet
it had to be an accomplishment for me-some­
thing to be proud of. After studying several
schematics I came up with the idea of build­
lug a low power six meter cw rig . It would be
easier than building an A~l r ig, and yet it
would be challenging.

Back to his junkbox I went to collect some
of my parts; the others I managed, somehow ,
to get from other friends. After weeks of col­
lecting my parts, and tools, I soon had a blank
look on my face. (How should I begin?) With
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What does it take? Men with absolutely no train ing or expert­
ence in Electronics complete t he course in 10 months. A 'rech­
nician or man with some background can easily cut that time
in half. And because NRI has a greate r enrollment than any
ot her school of it s type, trai ning costs you less tha n compare­
blecourses offe red by other schools. Further, YOU MUST PASS
your FCC exams or NRf refunds your tu ition in f u ll.

Get full details today about NRI FCC license Course pl us 9
other heme-study instruction plans offe red by NRI, oldest and
largest school of its kind. Mail coupon for free catalog. There's
no obligation. No salesman witl call . NATIONAL RADIO
INSTITUTE, Washington, D.C.

,.

MAIL NOW for FREE CATALOG

Al l it takes Is e few spare hours a week and NRl 's FCC license
Course to open t he way to increased opportunities in Ccmmu­
ntcatrcns. With an FCC license. you 're ready to operate, serv­
ice and install t ransmitting equ ipment used in aviation, broad.
casting, marine. mobi le and Citizens-Band commu nications.

or your money back!
THERE'S A WORLD OF OPPORTUNITY

FOR THE MAN WITH AN FCC LICENSE

---------------------------
I

I: e ':1

. NATIONAL RADIO INSTITUTE
Elect ronics Division
Washington. D. C. 20016 025 ·0 16

I Please send me com ple te Information on FCC license Tra ini ng I
I a nd other NRI co urse s . as checked below. (No salesman will ca ll. )I 0 FCC license 0 Radlo·TV Servicing I
I 0 Complete Communications 0 Indust r!;.[ Elect ronics I
I 0 Aviation Co m m u nica tions 0 Elect ron ics for Automation I
I 0 MarIne Communications 0 Basic Electronics

I 0 Mobile Communications 0 Math fo r Elec tronics

I
II Name' -:==,...- Ago,__

II Addres s' _

I
I City,_....,===....,=~==~State Zlp,_ _I ACCRED ITED MEMBER NATI ONAL HOME STUDY COUNCIL---------------------------

You earn your FCC
First Class License

WA2YTK
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some advice from the Olvl-to-be, we planned
how I would arrange the parts. No OTIe would
ever believe that it might have taken me a
half hour to figu re out where to make a con­
nection . w eeks, months, and seasons went b y
before the "VH F Special" was completed. The
surp rising part was that after I 'finish ed it , it
tested out to work the first time. I was on the
air! But more important, I had done it m yself.
You can too, why not try it.

Before you chan ge you r mind and sta rt
thinking up excuses to tell yourself, hear me

IL h " "out. et us assume t at you a re a new green
ham. You just passed you r test, have you r li­
cense framed in full view and arc an xious to
get on the air. You say to yourself "sure it's
easy if you've got someone to help you design
a rig and furnish parts, but what about me?"
My reply would be to equip your h amshack
with useful inexpensive reference material
such as the magazine you are now reading.
By reading various types of articles, you will
he able to pick up many helpful hints and
ideas to use. H andbooks, magazines, and
pamphlets all contain descriptions of easy to
b uild equipment.

Join your local radio club. Discuss yo ur
idea s with other hams. Ham's are very friend­
ly people. You will p robabl y meet someone in
your own situat ion or someone who might be
eager to help you.

There are some basic necessities which you
will need for constructing your project. Take
some of that "green stuff" out of your pocket
and invest in a good set of tools. Screw driv­
e rs, long-nose pliers, diagonal cutters, a drill ,
a soldering iron , sold er and an assortmen t of
basic hardware are all essential for building.
Anyone will tell you that incxpenive tools
never last and are no bargain, so don't be
afraid to spend a little extra to get quality
tools.

Review your re ference material and decide
what vou want to build . It might be a rig that
has alread y been built or one y Oll d esign,
llsing parts of various schematics. D on't quit
even if ~!Ol1 think you just can't go on any
further. The worst that can happen is that
you'll swallow your pride and have to ask your
fellow hams a question. No doubt, they'll only
tell you once-so pay a tten tion .

Make up your mind that you will succeed,
and stick with it until you get it working.
D on't be afraid to learn from your ,mistakes.
Remember. the only difference between a
successful builder and a fa ilure is that the suc­
cessful builder didn 't quit when he came up
against a problem . You, too, can be a success­
ful builder!



Simplified RF Impedance and
Power Measurements

J im Fisk WA6BS

Toble I. DB loss ve rsu s power ratio.

Although mauy radio handbooks a dvocar
the lise of a n HI" a mmete r and the .i. 2 H fa
m ula to determine power into all an tenna, th
method is usually not very sa tisfac tory. If tl
stand ing wave ratio is grea ter thou unity. tl
curren t is a fu nction of amtne.ter location ales
the transmission line and the applica tion I

}2H simply a ggravates the error, The use I

a ll HI" voltmeter and the E2/H equa tion pn
sc nts the same problem.

Most commercial power mea suring iu str r
ments usc calorimetric techniques, whet
power is determined by measu rements of ten
peratu re, mass and time. Other in.ctrurnen'
usc balanced resistance bridges, d irection:
couplers a nd curren t across a calibrated lear
The convenience of d irect measur ements em'
money however and in strum entution of th
type is proh ibitively expensive .

T he accurate measurement of HF impec
uuce presents many of the sn mc vagaries c
power measurements. Co mmercia l imp cdnnc
bridges are available that will measure COlT

plex im pedance directly, b u t aga in , are quit
exp :- nSl\"e.

It has been previously noted thct w11 -=­
power is supplied to a load that is not matehe
to the transm ission line. the current and volt
age d istribution along the line must be know
to accurately determine power. T his voltag
dist t'ihu tion may he determined jf the stone
ing wave ra tio and the vnltnpe at some ,H

ccssib le poin t ll lollg the line is known. H ow
eve r, the applica tion of th is procedure rr
q u ires the use of a slotted line . At m icrowav
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or all the measurements that arc made, the
accurate determination of radio-frequency
power and impedance present the most diffi­
culty, particularly at frequencies above 100
me. Many methods have been developed over
the years for highly exact power and impcd ­
nncc measurements. hut the majority of these'
techniq ues require accurately calib rated p re­
cis ion instruments. aile method that has ap­
parent ly been overlooked by most writers is
the simple procedure presented here .
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Fig. I. Setup for measuring transmitter
power.
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These ratios dete rmine which circles are to be
used on the chart; in this case the E3/E 1 =
0.8 curve intersects the E2/El = 1.2 curve at
the point indicated on the chart by the small
sta r. The impedance at connector £3 may be
read di rectly from the chart as indicated by
the intersection of the two curves. In this case
the impedance is 27 ohms resistive and 31
ohms reactive (inductive) a t connector E3.
This corresponds to an S\VR of approximately
2.75 to I as indicated on the chart.

Using a volt-ohmmeter or a VTV:M with a
suitable HF probe, the voltage is measured at
each of the tee connectors. The voltmeter may
he calibrated sausfactorily at 60 cycles be­
cause any errors due to frequency will cancel
out in the p rocess of calculation. Each of the
measured voltages is indicated by E 1. E2 or
E3 accord ing to the measurement point indi­
cated in Fig. 1. T he ra tio of E2 and E 3 to E l
is then used in conjunction with the chart in
Fig. 2 to de termine complex impedance, S\VR
and RF power.

The use of these ratios is best illustrated by
a typical example. Assume that at 50 mc the
following voltages are measured: E l = 30
volts; E2 = 36 volts; and E3 = 24 volts. Us­
ing these voltages, compute the ratios between
El and E3, and E I and E2 as follows:

• An adaptation of the three voltmeter method for measuri ng
power and voltage at high frequ enci es. Research LaM., Elect.
and :Musical Industries. Ltd. (1941) .
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frequencies the slotted line lends itself to both
power and impedance measurements, but the
associated arithmetic is nearly insurmountable.
Furthermore, the slotted line becomes quite
a massive structure at frequencies below
500 me.

A fixed frequen cy adap tation of the slotted
line technique which requires no sop histica ted
instrumentation was d eveloped a number of
years ago" but apparently it is not widely
known. This techniq ue, which uses three RF
voltmeters spaced one-eighth wavelength
apart along the tra nsmission line, is adaptable
to any of the amateur bands up to 1296 me.
In this method three coaxial tee connectors are
installed one-eighth of a wavelength apart as
shown in Fig. I. The necessa ry one-eighth
wavelength dimensions for the various ama­
teur bands between 10 meters and 1296 me
using HG-8/ AV type coaxial cable is listed in
Table I. The length of transmission line from
the last tee connector to the antenna may be
any length that is suitable for your particular
installation.
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•• That Elusive SWR. WA6BSO, "73", December. 1964.

procedure for plugging in the necessary cor­
rection factors has been covered in a previous
issue of "73".°0

In addition to determining SWH. imped­
ance and power at the transmitter end of the
line, this method is also applicable for tuning
antennas. In this case it has several definite
advantages over S\VH bridge or nutonnasccpe
type measurements. This is because this meth­
od immediately indicates whether all antenna
is inductively or capacitively reactive. The
other methods show that the antenna is reac­
tive, but not what kind or how much! \ Vhen
tuning a gamma match the advantages become
quite apparent; any inductive or capacitive re­
actance of the antenna may be immediately
tuned out and a good match obtained. Since
an exact match is indicated when the voltages
at each of the three tee connectors is the same,
the setup shown in Fig. 4 is more oriented to­
ward antenna matching than that illustrated
in Fig. I. Antenna matching may be accom­
plished faster if three voltmeters are used, but
it is not absolutely necessary.

One other advantage of this system is that
the tee connectors may be left in the line at all
times with no noticeable degradation to the
radiated signal. There will be slight losses on
432 me and up. but usually they will be negli­
gible.

This method has been checked against com­
mercial power and impedance measuring
equipment and found to be very accurate. The
only source of inaccuracy appears to be in the
length of the eighth-wavelength lines, these
must be precisely the right length at the op­
erating frequency or rather large errors will
be evident. However. considering the overall
simplicity of this approach, this criticality in
line length is really quite minor.

... WA6BSO

WattsRF Power =
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A New Book Published by 73
PARAMETRIC
AMPLIFIERS

This book, the first on parametric amplifiers for the
ham, is written for the average amateur and explains in

11:1
simple language how they work, how to build your own
for U1e various UHF bands, and how to tune them up.

I .p;orBID
Parametrics have helped UHF move into the space age.
but don't forlet that the first workIng parametric am-

I ;'" I I
plifie r was buil t by WIFZJ and worked on six meters.

Order th is book direct , $2.00 postpaid, or from your local
parts distributor.

Jim Fi sk W..,6 BS O

"'_'_M~ _ .'.__ 11
73 Magazine Peterborough, N. H.

El R
R' + X'

From the previous example at 50 me, the RF
power may be calculated by

24' X 27
RF Power = 27' X 31' = 9.2 Watts

It m ust be remembered that this is the power
at that particular point on the line. The ac­
tual power arriving at the antenna will be
somewhat less than this depending upon the
SWR and line loss at the operating frequency.

The line loss versus frequency of various
common coaxial cables is illustrated in Fig. 3.
At 50 me, assuming RG-8/U cable, the loss is
1.4 db per 100 feet. From Table I, 1.4 db cor­
responds to a power ratio of 0.725. In other
words, if 100 feet of RG-8/U is used in our
example, 0.725 X 9.2 watts or about 6.7 watts
will reach the antenna.

The standing wave ratio found using this
approach is the ratio at connector E3 and must
be slightly adjusted to determine the actual
SWR at the antenna. This is because the at­
tenuation of the transmission line will make
the SWR appear belter than it actually is. The

The RF power in the transmission line at
connector E3 may be calculated by the fol­
lowing relation:

"--- -t _"t'~

Fig. 4 . An te nna matching.
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WHY DOES BUZ REEVES (K2Gl)OWNFOUR
HENRY 2-K LINEAR AMPLIFIERS?' 2

FOR THE SAME REASON CAM PIERCE IKH6EPWl OWNS THREE
AND JACK TEMPEST IW7JOEl OWNS TWO AND YOU WILL WANT TO
OWN ONE .

IT IS A POW ER HOUSE!
IT IS MAGNIFICENTlY LINEAR !
IT IS HO N ESTlY DESIGN ED!
IT IS RUGGEDLY CO NSTRUCTED!
IT IS MODESTlY PRI CED!,

W HAT MORE COULD YOU WANT FROM A'LINEAR?
The 2-K Console or Desk Model $675 • RF Unit Only $425

Please (ctll or u-rite [o r de.f{ripti l'e literatnre

6 % FINANCE CHARGE. 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Near ly a ll makes an d model s.
Big savings ! 15 day trial - 90 da y warranty . 90 day fu ll

trade ba c k o n ne w a p p ara t us. Wri te for b ulletin .

CAll DIRECT • •• USE AREA CO DE

Butler 1. Missouri 8 16 679·3 127
11 240 W. Olympic. Los Angeles , Cal if . 213 477·6701
931 N. Eu clid . Anahei m. Ca lif. 7 14 772 -9200
43 1 E. Green St .• Pasadena, Ca li f . 213 684 '086 1
6 116 N. 27 th Ave., Phoenix, Ariz. 602 AM 4·3895

JANUARY 1966

"Worlds Lar gest Distributors of Sho rt W o ve Receivers"
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Lar ry Levy WA2INM/l
Marlbo ro, Vermon t

Get ready now for that
Springtime mountain-topping!

A Six Meter Solid State

Peanut Whistle

Fig. 1. Block diagram of the 6 mete r transceiver.

much power, so that a simple transistor over­
tone oscillator. driving a class C final . was
enough. The power output is abo ut 300 mw.
The modulator uses th ree transistors and has
more than enough ga in to use a crystal or
ceramic mike.

The receiver is a double conversion super­
het, with the first conversion crys tal controlled,
and using one of those Japanese six transistor
portable radios for the second if and tunable
oscillator. The usc of the radio saves consid­
erable time end money in the construct ion of
a receiver. They have fairly good select ivity
and sensitivity, an audio section, tunable os­
cillator, and some of them even have a tuned
rf stage. The price of the parts to build one
of them is considerably more than the cost of
the assembled radio. T hey can be purchased
new for about five dollars for a six transistor
radio. This is just slightly more than the cost
of the transistors needed to build onc. Some­
times it is possible to p ick up one with a
damaged case for less money.

The converter uses th ree transistors. It has
a tuned rf stage, an oscillator, and a mixer.
The sensitivity of the overa ll receiver is bettor
than one microvolt for a usable sin ra tio. The
se lectivity is about 10 kc at the 6 db points.
\Vhile this is not the spectacular mechunical
filter type selectivity that some people would
like. it is quite a bit better than any super­
regen, and about as sharp as practical in a
hand carried rig with a 1:1 tuning ratio. The
tuning is sharp, hut not so sharp that a sta tion
can't be tuned in with ease, p rovided that a
fai rly large diameter tuning knob is used .

SPEAKE Il
TUtjAllLf
IF AMPCONVEIlT'[1l
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t;l~
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I've always wanted to own a walkie-talkie.
You know, one of those little black box type
gadgets with a whip antenna sticking out
on the top, complete with ham frantically
trying to climb on top of anything around to
get height, while working a group of local
sta tions. They can he found at most trans­
mitter hunts. I've always felt that they have
had an unfair advantage at hunts. This is
usually at the time when I have reached the
general area of the hidden transmitter, along
with several others, and one of the hams,
carrying one of those black boxes, starts search­
ing all the good hiding places while I either
have to stay in the car or miss out on what
is going on while looking. Bah!

I decided to build one so that I too could
get in on the fun . Tubes were out. after a
quick look at the prices of batteries. Transistors
are cheap, draw little current from cheap low
voltage batteries, and are vastly more reliable.
The receiver had to be a superhet to get the
desired selectivity. T he transmitter didn't need

24 7) MAGAZINE
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The entire transceiver is powered by a sin­
gle 9 volt battery. Eveready #23.56 or eq uiva­
lent. 1£ space permits, six D cells will work.
If you go hilltopping much, or are in an area
where special purpose batteries are hurd to
come by, it may be better to use the flashlight
batteries. At least you ca n get replacements
easily. The Eveready #2356 or the fla shlight
batteries will work the receiver for severa l
hundred hou rs if the transmissions are of a
reason able duration .

The rig can be built into a medium sized
Minibox or any case that is handy. The one
that I built was put into a case from aile of
the surplus "Cold Plated Specials" that have
been available for severa l years a t a reasonable
price. There is enough spare room in the
case for batteries, the rig and a recharger. if
rechargable types are used.

Construction details

The easiest method of wiring, in general, is
through the use of perforated boards with
push-in terminals. Lafayette Radio sells boards
made by Vector for reasonable prices, as well
as the push-in terminals. A board 17" x 1:;}6"

ca n be cut up to make all of the necessary
boards for the transceiver and still have
enough left over for severa l other projects.
The board is cheap ($1.25).

The converter (F ig. 2) can be made on a
board less than 3"x4", if care is paid to layout.
The layout is non-critical with the exception
that the oscillator should be kept away from
the rf stage to reduce the possibility of spuri­
ous responses and images. By wiring both
sides of the board, much space ca n be saved.
The coils should be on the side of the board
away from the chassis to avoid detuning when
placed in the case. If space is at a premium,
the miniature '4" coil forms can he used but
the number of turns will have to be raised to
about nine or ten and taps adjusted 111 the
same ratio.

The transistors may be soldered in to the
circuit if ca re is used not to overheat the
transistor. A pair of long-nose pliers make an
excellent heat sink. Tin the lead with a d rop
of solder, leave a small blob of solder on the
junction to be soldered, and quickly melt the
two blobs of solder together with a soldering
gun or iron. This is the best method of solder­
ing transistors, and is preferred to the conven­
tional method of heating the entire joint to
the melting point of solder and then applying
solder, as the transistor is much cooler. I have
soldered hundreds of semiconductor devices
in this way without damage. If care is taken

Fig . 2. Schematic of the 6 meter converter. Coils
are on %" slug tu ned forms.

to melt the solder, and if low melting solder
(60/40 or 63/ 37) is used, it results in a good
joint. Caution must be used not to make a
cold-solder joint which can ca use intermitteuts
and related p roblems. More ca ution must be
used not to melt the transistor as well as the
solder. \ Vith a little p ractice (Use a ~" resistor
and practi ce making a few joints. You should
be able to hold the lead ~ . , away from the
joint without burning your fin ger. Best method
for testing heat transfer to semiconductor de­
vice. A slightly warm finger can be cheaper
than a ru ined vhf transistor) you should be
ab le to q uickly solder transistors into the cir­
cuit without making a cold joint or overheating
anyth ing. Soldering is p referred to sockets in
portable devices that may be subjected to a
few jolts. They don't fall out of their sockets
or cause intermit tents due to poor contact if
they are soldered.

The xta l used is a 49.4 me thi rd overtone
type, availab le from any of the crysta l com-

•pallies.
There are many good transistors that will

work in the converter. The Philco types are
excellent, but a little expensive. I have found
a good source of inexpensive transistors that
work almost as well. The Sprague HT-82,
which sells for about 60c, seems to work as
well as the more expensive types. It is an ex­
cellent general purpose vhf transistor and has
countless uses in converters, transmitters, and
If amplifiers. See also the list in Nov. 73, page
34. Transistors Unlimited, 462 Jericho Turn­
pike, Mineola) New York, is an excellent source

JANUARY 1,"



Fig. 3. The tra nsmitte r, modula to r and basing of
the RT-82's. Coi ls a re %" slug tuned fa rms.

of new transistors. diodes, tantilum and elec­
trolytic condensers, transformers, rf chokes,
an d many other parts at unbeatable prices.
All of their merchandise is top quality an d
the prices arc CHEAP! In a comparison check,
six RT82's, chosen at random, were compa red
with a Philco 2N1742 as the rf amplifier ill
the converter. All of them worked as well ,
and there was no apparent difference ill nf.
Any weak station that could be copied with
the 21'1 1742 could be copied equally as well
with the RT8 0 . A great deal [or 60¢. In the
fina l design, three RT82's were used in the
converter. The other types mentioned were
tried. most of them worked just as well, none
worked better, all cost more. Design was
based on the PxC equation, the transistors with
the highest P (performance) with the lowest
C (cost) were used, ill keeping with the tra­
ditional ham design for the last fi fty years.

Point Y (output, is connected to the Be re­
ceiver at the hot end of the variable condenser
tuning the antenna coil. This seems to wo rk
the best of any place tried.

The transmitter (Fig. 3) uses a RT82 as the
oscillator, driving a 2N 1143 as the final. T he
crystals used are third overtone type. There
are no special layout problems. Just keep the
output away from the oscillator an d there
should be no problems.

The modulator can be built on the same
board as the final. The general purpose audio
tran sistors are the microphone preamp driving
an audio output type transistor found in mos t
portable radios. A 2N188A or GE-2 will work
fine. The final is collector modulated throu gh
an autotransformer. ] used a driver transformer
with a 2000 ohm CT winding, applying the
battery voltage to the center tap, and connect­
ing the collector of the output transistor to one

end of the winding and the collector of the
modula tor transistor to the other end. 1 did not
have to modulate the driver, as 1 have read
somewhere is necessary, to get good, clean
modulation, sounding pretty close to 100%.
I don't know if tile impedances are perfect,
but, as long as it works ok, who cares?? (I call
just visualize some Electronics Engineer read­
ing that last statement. calculating the neces­
sary impedances, and start tearing his hair out
when he sees the mismatch. At any ra te, it
works fine) .

T he completed boards are mounted into the
case with machine screw type standoffs, three
or four being all that is necessary to mount
each board. The transistor radio should be of
the type that has the tuning condenser coming
ou t to the front panel with a d irectly driven
shaft. Ones with dial cords arc a problem to
1ll00 1l1t. The radio is removed from the case
and the knobs are removed. The speaker leads
sho uld be removed from the speaker that is
left in the case. The leads should then be re­
moved and replaced. with longer leads from
the pc board to the new speaker. A 4" speaker
works better than the ones that are usually
supplied with the radios. It is preferable that
the radio used have a positive ground (it
should also be the type that uses a 9v battery
for power) as it simplifies constr uction. T he
majority of the Japanese 6 transistor portables
are 9v positive ground, but it sho uld be
checked anyway. If the radio is of the type
that uses a volume control moun ted on the
Lack of the pc board, meant to be used with
a knob that p rotrudes from the side of the
radio, remove the control from the board,
jump the switch connections, bring out three
leads and replace it with one of the d ime sized.
controls that mounts on the panel of the trans­
ceiver. A 10K type with a switch should work
for most radios, and the switch can be used
for the power switch for the rig. A shaft ex­
tension is brought out to the fron t panel (a
long screw, of the same thread used to mount
the cont rol knob on the front pa nel of the case
with two or three of the machine screw stand­
offs. T he speaker is then connected to the
leads connected previously. The power and
ground connections are connected to the pro­
per terminals on the tr switch. Be careful to
observe polarities. T he output of the converter
is now connected to the "ant" connection of
the variable condenser. The other units can be
interconn ected, the battery mounted and
wired, antenna connections made to the tr
switch , etc. A DPDT switch works fine as a
tr switch . This should complete the construc­
tion of the transceiver.
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Tuning, final adjustments, etc.

Apply power to the converter and the be
rad io. T une the oscillator slug (L3) until the
stage is oscilla ting (an in crease in noise should
be heard in the speaker). Connect an antenna
or signal generator and tune LI and L2 for
maximum sensitivity. By tuning the antenna
coil slightly higher in frequency than the
mixer coil, it should be p ossible to get fairly
good bandwidth from the converte r. Peak the
antenna trimmer in the b e radio for maximum
signal near the center of the desired segment
of the band. Take a small screwdriver and
CAREFULLY tune the if transformers for
maximum signal. On some rad ios, slight re­
generation may be noticed when all of the if
transformers are tuned to the same frequency.
If it is severe enough to cause a hetrodyne on
all received signa ls, detune the transformers
sligh tly. A slight amount of regeneration may
be helpful in improving the sensitivity. \Vith
slight regenera tion, the sensit ivity may be as
much as twice what it was when the if was
stable, wi thout affecting the useful nf of the
receiver. This will require some experimenta­
tion to find the optimum amount. A weak sig­
nal will usually quiet the hiss.

Tune the oscilla tor coil of the transmitter
(L4) until the stage is oscillating. Make sure
that 3 dummy load is connected to the antenna
(3 47 ohm resistor will do); then tune the fin al
for maximum rf. W atching the S meter of a
monitor receiver will tell you if the oscillator
is working and when things are tuned for max­
im um. Turn the mod ulation control at mini­
mum and connect the microphone. Slowly ad­
vance the control un til modulation seems to
be around 90$. The modulator has more than
enough gain for a crysta l mike , and the modu­
lation control is necessary. Be careful about
overmodulaticn as the final transistor can b e
damaged by high audio peaks. With the values
given, there should be an adequate safety
factor at 100% modulation . If the oscillation
quits when the final is loaded or modulated,
take a turn off of the secondary of L4 to re­
duce the coupling. This should complete the
tune-up of the xcvr. Connect an antenna and
repeak Ll and L5.

For portable use, a whip antenna such as
the Lafayette 99 G 3017 will work fine. I have
used the rig with this whip and a beam and
the results have been fantastic. \Vith the whip
antenna, stations as much as ] 00 miles away
have been copied Q5. With the beam, it seems
to receive as well as my Cl egg 99'er. The
transmitter is good for working local stations
and it is much fun to see how far you can
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The transceiver as built in the Gold Plated Test
Oscilla to r cab inet. Using a neate r cabine t is per­
missible.

work with a few milliwatts. It is amazing
what can be done with such low p ower. It is
also nice to know tha t yo u have a complete
working t ransceiver that is all solid sta te.

\Vith much careful searching of the junk
box, the rig can be built for under $20 and for
that price. it is hard to find anything that will
work better or you can have more fun with.
For those who are lazy, yOIl can use one of
the little printed circuit converters sold by
Vanguard Electronics and save yourself the
trouble of building the converter, although it
cos ts somewhat more. I tried substit uting the
converter section with one that I borrowed
with sa tisfactory results, although the one that
I tried was one of thei r older models that I
hear they have since improved . Heplacing the
2N2190's with RT82's resulted in a consider­
able improvement in performance. There was
no problem experienced with be feedthrough
with either converter. W arm up your soldering
iron and COOD LUCK!

. .. WA2INM
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E. M. Wagner G3BID
5, Fernc roft Ave.
London, NW3 , England

In the Gorges of Dades. Left to right, CNaBS, Mrs.
Pevcelon cooking the picn ic, CNBBC and Mr. Pev­
celon.

A Visit to the eN8's

There are many reasons for visiting eNS
land in winter. Fi rstly, of course, it is nice to
escape from a European winter. Secondly,
eNS is a delightful place to spend a holiday.
That is, of course, if your idea of a holiday
is to see something which is really different
from your usual home surroundings. Different
people, different food , different architecture.
different scenery, different climate but, above
all, a differen t civilization and a different way
of life.

If you want to take your own way of life
with you , live as you do at home, eat your
usual food , drink your usual drinks, and mix
with the same sort of people you meet at
home, then, of course, you had better stay at
home.

Above all. if you are the type of person
who is a salesman at heart and longs to sell
your way of life to people with a different
way of life, then you had certainly better stay
at home.

2.

But if you travel to try and see and under­
sta nd the way other people live, then your
second or third visit to Morocco will be most
enjoyable. Why not the first? Well-the first
will a lso be enjoya ble, but it is only a sample,
skimming the surface. Everything will be so
exciting. so strange, so unusual that you won't
be able to get further than the surface. On
your fi rst visit you won't be able to meet many
of the local people. That comes lat er.

\Vhen you have tasted the sample, you will
come back for more, and after having digested
the sample you will be in a better position to
appreciate the country on your second or third
visit.

This was my fi fth visit and the full flavour
was beginning to come out, as we no longer
needed to see the obvious "sights," the tourist
sights.

Now if you fi re fortunate enough to be a
radio amateur, you have an enormous advan­
tage over others who visit these countries. You
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ve ready made int rod uct ions to a lot of
ople-people you have talked to on the air;
rhaps, even if this is your thi rd visit, people
1'1 you have met in p revious years.
So it was with me this t ime- my fifth visit
th a number of in terest ing people w hom I
d met on previou s visits a nd who were no
i ger strangers-people w ho int roduced me to
eir friends and so on.
T his time we had a somew ha t more com­
lcated plan because my niece, a school
acher, w ho accompanied me had only fai rly
ort holid ays. So we decided to go down
r South at once into the Anti-Atlas Moun­
ins (my niece had a lready visited the North

severa l occasions ) and return to Casa­
- ncu to p ut her on an aeroplane for home
'i'lc other friends wrom Paris a rrived the
me day to continue th e trip .
So we stru ck Sou th at once and although
e b oat had reached Tangier at midday we
~n t on to Hubnt for the night . Owing to the
celleut roads, thi s is quite e:ISV alt hough on
is occasion owin g to unusu ally heavy rain
me p arts were flooded and necessita ted a
-tour.
!At Rabat OUf rqf1i '1 Irr-nds a lre.... .lv b egan to
elcome us. CN8~ IT, Hamid T alby and the
cond operator, Pierre Boiseonier, welcomed
. Pierre took us to H amid 's home where we
ere received in a beau tiful Moroccan room
ld h-ul the Moroccan "ap eritif" of min t tea
ith his ch arming Moroccan wife, who served
many varieties of sweet meats . Hamid , as wel l
b eing a radio amateur with one stati-m on

\1 a nd a nother on SSB, is a violinist and had
le-ve us earlv that evening to play at a con­

rt . We went out to a typical Moroccan d 'n­
-r in which the main dish was a T 'rtine of
utton with almonds and ra isins. \ Ve were
ell a nd tru lv away fro m horne already.• • •
As we wanted to spend more time in the
.uth we left Rahat hilt knowing we would
turn .
Next day a rapid I"lI II South to Assaou iro

cc-Mogador ) w here C N8n S hat! come spe·
rllv from Mnrrnkech to welcome us.
S~ on South p ast Auadtr-cscon e of th ­
rrible earthq uake of a few years uun-cand
un the Valle v of the Souss whi ch lies South
the H ic h Atlas Mountains. and is a W'1I1-

-rfullv rich agricultural countrv with ora nges.
nons. grape fruit, bananas, olives and many
her crops.
About 60 miles from the sea tucked in
mth of the Atlas Mountains lies T nroudant.
1 ama zing sight! An old Arab walled city
-mg much as it has done for hund reds of
-ars.

NUARY 1966

Our hotel wus insid e the walls-an old
palace which one enters d irectly through an
e normous gate in t he ci ty wa ll. The Pal.tee
was built around cour t ya rds and a ll the win­
dows fa ce on to courtyards in which grow
banana trees, oranges and grap efruit.

O n our a rrival we heard music. A "M ous­
sem" was in p rogress, that is, a celebration
for a Saints Day, and we asked if we might
atte nd. The hotel sent a b oy to guide us.

From T uroudnn t we proceeded South to
a no ther d eli ghtful walled city-Tizn it. Here
the main activity is the jewelry trade . Crafts­
men m ake geld and silver jewe lry of all kinds
w hich the Morocca n women wear in profu­
sion . Cold and silver coins are made into
bracelets, neck laces. etc. \ Ve spent a most en­
joyable t .m e visit ing the souks a nd seeing this
unspoiled and little visited gem.

Then we proeecled into the very heart of
the Ant i-Atlas Mountain s a range w hich runs
pa ra llel to the High Atlas at its western end
and about 70 miles furt her sout h. Here a first
class tarred ro lei has bee n buil t tn connect the
fi rst -class road from Agndir to T iznit on to
T afroute, but after the first :'0 kilomete rs the
road becomes distinctly mountainous, climb­
ing with m m v turns a nd twi sts ove r some of
the nu gnificent ranges of the Anti-Atlas w hich
a re rose-pink in color.

T ufrou te itself is located in the center of
two couceutrc rings of moun tains, the nearer
ones being app reciably lowe r than the further
on es so th at both ranges are visible from
T af route . A magnifi cent spectacle! The floor
of the valley of the inner circle is covered
with almond trees, and the annular valley be­
tween the two ranges is rich with citrus fruit ,
da tes, palms, a lmonds, olives, qunces and a
curious fonn of palm p roducing a kind of
chocolate. He re we were to spend severa l de­
light ful da ys, wandering into t he vi llages,
making fri ends with the inhabitants, almost

CN8BB in h is shock.
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all of whom speak French. A cunous fact is
t!lat a large p roportion of the male popula­
tion of th is district goes to the North of
Morocco from this val lev to become the
grocers and ironrnongers ~f the rich agricul­
tura l dis trict of Hharb .

At the end of our stay in T afroute mv
niece's holiday being nearly at an end, we
made our way rapid ly north to Casab lanca.
Here we were surp rised to find a note in the
hotel that a .\I r. Soumet (of whom we had
never heard ) and some of the radio amateurs
of Casablanca would ca ll at our hotel at
19.30. The communications of the amateurs of
Morocco were certainly good. Our arrival had
been announced in advance almost every­
where we went!

As we had already made arrangements to
d ine at the house of the nephew of C N81lll,
we realized we had a full evening in front of
us. Punctually at 7.30 Mr. Soumet, CN2IJS,
and about a dozen of the radio amateurs ar­
rived at the hotel. and I was int roduced to
the President of the Moroccan Amateur Radio
Club-A t. Moh amed IIamidallah CN8AF-,
who, on behalf of the radio amateurs of
Morocco presented me with a beauti ful bronze
and also a silver buckle, of a type much used
in the South of Morocco. This was not only
a charming gesture hut a very handsome pres­
ent but, above all, it gave me the opportunity
to meet the radio amateurs of Casablanca who
have recently completely re-organized their
Society and are starting in earnest to rebuild
the local Society which had become more or
less defunct .

Next day the change-over took place at
Casablanca and we proceeded rapidly to Mar­
rakech.

The area between Casablanca and Marra­
kech is a rich agricultural area in which enor­
mous acreages of wheat and other cereals are
grown. Here, we saw the local inhabitants
ploughing these field s with a single fur row
plough usually made of wood, drawn by a
camel or a mule or two mules or a horse, and
a donkey. or whatever it was.

And so we arrived at Marrakech where I
immediately called on my very good friend­
C NSBB-Roger Davize, who had been in
Morocco since 1917. got interested in radio
more or less professionally in 192,3 and has
had his amateur license since 1937 whe n he
lived in Casablanca. Now he opera tes from
the French Consula te in Marrakech .

He run s an SB10 to a home made 8 13 final.
an KC300 and a vt oselcy Triband beam . lIe
is p robably one of the most active of the
Moroccan amateurs.

30

At suppe r ot Mo no los. Mr. Pevcelon, CN8AV, Mrs.
Pevcelon, CN8BS end XYL, G3BID end CN8BB.

\Ve spent some time in Marrakech visiting
the fam ous souks, the beautiful Dar Si Said
Museum, ex palace, and-for the first time on
my many visits to Marrakech, the Bahia Pal­
ace was open to view by the public-a really
beautiful palace.

CN"SBS, Jacques Dupre-e-one of my very
best friends in Marrakech-chad arranged to
come with us over the Ti zn-Tichka Pass (over
7000-ft) down to Ounrazate to show us the
beauties of the Dades Valley.

In Ouarzazat e again we met many friends.
Thanks to CNSBS we had previously been in­
troduced to ~1. Piallet , who is Headmaster of
the local secondary school whose number of
pupils has risen from 150 to 350 in two years.
\Ve were privileged to visit the school and to
see the exercise books of the pupils. While
the buildings are not impressive; ( it is an old
barracks used as a school), the standard of
education certa inly is, and we were very much
impressed by the high standard in all the va­
rieties of modern sub jects taught in this school,
particularly wh en it is borne in mind tha t the
majority of the ch ildren are Berbers: their
natural language is Berber and before educa­
tion can really begin they have to learn both
Arabic and F rench since the Berber language
is not normally a written langu age.

The keenness of the pupils to learn and the
energy and dedication of the teachers was a
revelation .

\Ve lunched with one of the teachers and
h is wife-who also teaches-who gave 11 S a de­
licious meal : \Ve dined with :\1. Paillet who in­
cluded an unusual Moroccan dish-Beef cooked
with prunes!

On another occasion we were invited by
CN8BC- lJrahim Sidate, who is one of the
Moroccan operators trained by CN8BS who
now operates professionally in Ouarzazate, as
well as having his own station. He and his
channing wife entertai ned us in true Moroc­
can fashion. T he fi rst dish was- Two rabbits
cooked with almonds and raisins- completely
delicious, and then followed the famous kous-
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kous which takes about 5 hours to prepare,
and which his wife h:rd been busy preparing
all day. What looks like rice is not rice. It is
small granules of different types of flou r mixed
by the cook immersing her hand ill water and
then gent ly rubbing it over the board covered
with three kinds of flour until the flour be­
comes little globules the size of grains of rice.
This was used as the base on which to cook
chickens wi th raisins, almonds and curran ts .
These are not the battery fed , factory p ro­
duced , hygienic, tasteless chickens. The chick­
ens which fend for themselves ea t what ever
they can find and are rea lly deliciously Ha­
voured. All this, including the rabbits, was so
beautifu lly cooked tha t it falls to pieces and
knives and forks are not used . You merely
take a piece of the rabb it or the chicken, pun
it off and ea t it. In the case of the kou s-kous,
this demands a certa in skill. One should insert
one's hand well into the rice-like flour to get
the moist part from under the chicken and
then by gradually tossing this in a circular
motion in one's hand, it grad ually becomes a
ball preferably centered on a raisin , or a piece
of onion, and if one is suffic iently dexterous
on e is able to fl ick this ball stra igh t into one's
month. Needless to say we were not expert
and caused great amusement to our Moroc­
can hosts who tried to teach us the method
of making the ball of kous-kous.

The excursion up the Dades Valley was
most exciting. The melting snows of the Atlas
Mountains have, in thousands of years, cut a
narrow, deep gorge into the mountains, and
after passing through this gorge-about 1,000­
It deep and only a few yards wide the river
waters a fertile valIey in which apricots, al­
monds, dates, etc . flourish.

Here the style of architecture is peculiarly
beautiful as they have built the type of village
called Ksar, or Kasbah. There are made of
mud and are often beautifully decorated but
perhaps the most striking thing is thei r eye
for p roportion.

And so we returned to Ouarzazate,
Next day something extraordinary hap.

pened-cextrnordlnary for the Moroccans but
not for us. It ra ined! No ra in had been seen
in Ouarza zate for two years. The day it rained
was to have been the Market D ay, and we
were looking forward to the market at Ouar­
zazate but when it rains in Ouarzazate there
is no market day. We were somewhat sur­
prised that the Market Day was called off
owing to the rain until the locals reminded us
that in England cricket matches are cancelled
by the rain; in America baseball matches are
cancelled by the rain, everywhere tennis is
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cancelled by the rain , so why not the Market
D ,lV.

\Ve returned aga:u to Marrakech to meet
our numerous friends, and so gradually home­
ward over the rich agricultural area whe re we
again saw the camels and the donkeys, the
mules and the horses slowly plou ghing the
fields. Obviously this method of ploughing is
so slow that it is not possible to plough all
the available fertile land . Far from it. Only a
small p roport ion is actually ploughed.

This led to the comment by us, as Euro­
peans, whether it would not be better if these
people had tractors and multi-furrow ploughs.
Could they not produce much more wheat ?

In America today a subsidy is paid to
farmers who do not sow wheat, who restrict
their acreage of cotton and on several other
commodit ies payments are made by the Gov­
ernment in order to prevent an increase in
the cultiva ted area . In France the Govern­
ment pays a subsidy for tearing up vines.

Is it reall y more sensible to spend large
sums of money on tractors, large sums of
money on ploughs, and then have to pay out
further large sums of money to persuade peo­
ple not to lise them?

Here there is less danger of the over-pro­
duction which the 'Vest suffers. They can
only plough a certain acreage in the day­
quite enough to feed the local population but
not enou gh to produ ce a serious surplus prob­
lem.

This is not to suggest that the single furrow
wood en plough should be introduced into the
wheat lands of the U nited States but it is to
question whether in ou r so-ca lled Western
civilization we are right to pursue increased
production until we achieve chronic over­
production. only to have to give subsidies to
prevent further over-p roduction. It is to sug­
gest that there is a balance between the in­
sensa te u rge to over-prod uce which now
seems to dominat e Weste rn minds and the
older conservative continued use of primitive
methods. W ould it not he b ette r if we were
to devote a little more tim e, above all a little
more thou ght , to the q ues t ion of a balanced
civilizat ion rather than the blind pursuit of
over-production, followed by the energetic
pursuing of a sales campaign to cope with the
accumulated surplus?

The failure of the Russian wheat crop has
certa inly helped the United States to dispose
of a large amount of her surplus wheat but we
should not let this obscure the main issue
which is-do we want to insensate over-pro­
duction followed by insensate sales campaign,
or a balanced civilization? . . . G3B1D
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Fred Blechma n K6UGT
23958 Archwccd Street
Conoga Pork, Cal fornio

The Pot-Box

How manv times have you had to hunt
through you; junk b ox looking for a potenti­
omete r of just the right value for a breadboard
circuit? Fin ally, fill(ling one you hope will do ,
yon precariously perch the pot on the work­
bench and gingcl ly attach it to the circuit
with dip leads. Then , ever so gently (for
fear of upsetting the whole rat's nest of wires )
you rotate the potent iometer shaft. Somet.mes
this takes a screwdriver and three hands. but
somehow Vall manage. After trying two or
three diffe;en t potentiometers, you fina lly fi nd
one that's the proper range, and set it to the
posit ion that gives the desired circui t effect.
Xcw you'll probably wa nt to replace the po­
tentiometer with a fi xed resistor-but what
value? Out comes the ohmmeter and more
lead rn -meuvering. . ..

\Vell , with the "invention" of the Pot-Box,
man v of the difficulties just described are
eliminated. Essentiall v a Potentiometer Sub­
stit ution Box (much like familiar resistor and
cap acitor substit ution boxes ) the . Pot-Box
conta ins six decade-valued potentiometers,
each wi red to th ree binding posts on the front
panel. Each pot has a knob; a pointer and
calibrated scale ( rIOt shown in the photos )
could eus ilv he added. instead of nsing an•

Fig. 1. First version of the Pot Box. It contai ns six
potentiome ters: 10 ohms, 100 ohms, 100 0 ohms,
10k, lOOk, 1 M. All ore linear toper .

Fig . 2 . The second Pot Box has calibrated dia ls .

ohmmeter to measure the res is tance of the
potentiometer at the given postt.on . .

In use, the 5-way binding posts allow wues
l

clip -leads , lugs, banana plugs and probe tips
to be connected to either the clockwise-in­
creasing or clockwise-decreasing resistance
terminals of the individual potentiometers. As
shovvn, cen ter-to-left terminal results in clock­
wise-decreasing resistan ce (which is increas­
tug current in most circuits). Although each
potentiometer is separa te, series and p.a ra~lel

interconnections can be mad e at the hinding
posts to obta in odd tapers ( ra te of change
in resistan ce with rotation ) and in-between
potentiometer va lues.

Construction of the Pot-Box is straightfor­
ward. The author's first unit ended up too
cra mped, so a larger bakelite inst rument case
and p an el are recommended . Bakelite is sug­
ges ted. since it e liminates the need to insulate
each binding post from the panel. An even
larger box, perhaps with a masonite p an el,
might be used if you intend to add calibrated
scales, which should show both clockwiset
increasing an d clockwise-decreasing values as
determined bv vour best ohmmeter. Common
O-\vatt potent iometers were used in the model,
but if 'lOU so desire , higher rated units may•
be used.

The convenience of the Pot-Box is hard to
app recia te until used . Since being built , it
has found repeated use at the author's work­
bench, from ch ecking meter movements ( lise
the Pot-Box in se ries with a battery and a
known good mtll iameter. Start with a high
value pot and work down ) , to est ablishing
proper transistor biasing resistor va lues. In
critical circuits, where a resistance substitu­
tion box jumps the gap, the Pot-Box is worth
its weight in Green Stamps! Modest in cos t.
modest in size. and modest in effort, the Pot­
Box is real robust in usefulness.

.. . K6UGT
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THE AMATEUR WHO SELECTS INTERNATIONAL CRYSTALS FOR HIS
COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS:

• Every amateur crystal is manufactured
by the same skilled craftsmen who make
International commercial crystals.

• International crystals are the product of
a continu ing research and development
program.

• International crystals are designed and
manufactured to operate under all types
of field condit ions . . . f ixed or mobi le.

• International crystals are used in all
major makes of commercial two - way
radio equ ipment.

• International cus tomers inc lude broad­
cast stations, ai rlines, military services,
Civil Air Patrol. taxicabs.

• International crystals and electronic com­
ponents are used in the United States
missile and space research program.

• All Internat ional crystals are guaranteed
agai nst defective mater ials and work­
manship for an unlimited t ime when
used in equipment for which they were
specifically made.

Whether you're an amateur building your first transmitter or an engineer with special
crystal requirements, you can look to International for precision frequency control.

KEEPING YOU ON FREQUENCY IS OUR BUSINESS I

INTERNATIONAL

CRYSTAL MFG. CO., INC.
18 N O . L E E . OKLA. CITY, OKLA. 73102
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Write today for a free catalog of International
precision made crystals and quality electronic equipment.
International Crystal Mfg. Co., Inc.
18 North lee
Oklahoma Cily. Okla homa 73107
RlIsh Free Cataloi
NAM f _

ADDRESS _

C1T' STATE Z1P _
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John Sa kellok is W8GXU
2339 S. Taylor
Cleveland Heights, Oh io

A Signal Generator for the RTTY Man
(And for the AM and SSB man as well)

The serious RTIY experimenter is often
plagued by lack of consistent signals on the
air with which to test and adjust experimental
terminal unit circuits. If one is blessed w ith a
model 19, he can punch a test tape, feed it to
an AFSK and he has a signal. But having only
a model 15 , I SOOI1 developed a tired arm from
shifting the audio generator back and fort h,
from the mark to the space frequency. T his
being the age of automation, I came to the
conclusion that there should be a better wav.

The "conclusion" is shown in schematic form
on Fig. 1. Basicall y it is a free-running multi ­
vibrator, modified to produce true sq uare wave
on its collectors. Each collector keys an audio
generator, se t to the mark and space frequency
respectively. T o simulate QSB on the air, the
output of each audio oscilla tor is made vari-

3.

able. T o sim ula te interference, each oscillator
can be turned on continuously. This feature
makes the unit useful in SSB and A~l trans­
mitter modulation checks. The tones are very
clean sinewaves, at over one volt out . And
just so the unit does not collect dust after that
"perfect" terminal unit is built , it can be
changed to an AFSK simply by "s laving" the
m ultivibrator to the machine's keyboa rd
swi tch.

Circuit description

The collectors of the multivtbrator vary ill
voltage from about ground potential to full
supply voltage, with the on and off period each
set to Ileal' 22 milliseconds. \Vhen a collector
is a t supply voltage, it feeds forward bias to its
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Fig. 1. This schema tic of the RTTY Signal Gene rator shows t he simple circui try. The two 2N 13 0 2 ' s fo rm
a mul ti vt broto r which a lte rna te ly tu rn s on the two audio oscillators.

oscillator turning it a ll. The audio oscillator
transistors a re high quality but inexpensive
silicon transistors in a Colpitts circuit. T he
popular 88 mh telephone loading coils are
used in the audio tuned circuits. The oscilla tor
outputs feed a 5 K overall output contro l.

The bases of the multivibrator transistors
can be switched to give either free running or
"slaved" operation . In the "slaved" or AFSK
mode, the free running m ultivibrator is con­
verted to a variation of the Schmitt Trigger.
The machine keyboard is plugged into JI. The
keyboard is normally closed resulting in a

short from base of Ql to ground. With the
base shorted, the collector of Q1 is at supply
potential. T he 2 125 cycles per second (mark)
oscillator is now on. \ Vith the collector of Ql
at supply potential , Q2 receives base current ,
dropping its collector to near ground potential.
The 297,:1 cycles per second (space) oscilla tor
is lacking base bias and is therefore off.

\ Vhen p rinting, the keyboard circuit opens
while forming the space part of the code.
When the keyhoard opens, the base of Q1 re­
ceives bias through the 15 K resistor, and the
collector of Q1 drops to ground , removing

This view shows the ve rt­
ous cont rols a nd the
method of construction.
The t wo 88 mh toroidal
co ils o re in the cente r of
the ci rcu it board .
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Cous truction
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base current fro m Q2, whose collec tor now
rises to supply voltage. T he 2975 cycles per
second oscillator is now on while the 2125
t'yd('s per second oscil la tor is off.

Uscs of the generator
When this unit is completed, you have a

very useful tool to aid you in perfecting ter­
m inal units. :\0 longer is one dependent on
an off the air signal, and yet all the variations
of a rea l signal can be duplicated by this unit .

Xormnl ly, the machine is off. The keying
magnet coil is wired to the experimental ter­
minal unit with a small (10 ohm) series resis­
tor . An oscilloscope is placed across the 10
ohm resistor and monitors current through the
magnet coil. The results of any changes in ter­
minal unit circuitry can now be monitored on
the scope.

By turning one or both oscillators on con­
tinuously, the unit can be used as A,\1 or SSB
genera tor. The clean sine wave output can be
quite handy in spotting distortion in trans­
mitter stages.

And, oi course. by plugging in the key­
board, you huve an AFSK to modulate a \ 'H F
transmitter direct ly.

If care is used in wmng, the only adjust­
ments needed will be to set the osci llators to
freq uency. The best way to do this is by use
of a d igital counter, but an accurately cali­
brated audio oscillator will do in a pinch. T he
oscilla tors are each turned on continuously
aud small fi xed capacitors (Cpd) are added
across each tuned circuit to b ring it to fr e­
quency. Small ceramic capacitors can be used
for padding to frequency.

The m ulti vibra tor timing will he in the ball
park if the components used are those Indi­
cated 011 the parts list. Acc uracy here is not
pnrumnuut. An ything close to 99 milliseconds
by 5 milliseconds will do.

Adjustment

'\ Iost of the parts except the controls and
jacks were assembled on a perforated fibe r
board, and then mounted in a 4" x 5" x 7"
Minihox. The 9 volt transistor radio battery
which powers the whole unit at a drain of
only 4 rna, is mounted on a clip on the rear
of the box. The front panel is lettered and
given several thi n coats of clear acrylic spray.
The lettering gives the unit that almost manu­
Iactured look.

" , ..
WORLD PREFIX MAP-Full color, 42" x
29" shows prefixes on each country •••

Ox iones time zones, cities, cross refer,"
• postpaId $1.0enced tables ·..·• ··

RAD IO AMATEURS GR EAT CIRCLE CHART
Of THE WO RLD _from the cent,~r Of U:,e

·t d States! full col or, 2~ x 25 •
~i~ti~g Great Circle bearings m de~re~s
tor SiK major MU:S, ~itkeeS~t~~sts~n f:in:
matcn. D.C ., rasm. '
cisco & l os Angeles. t 'd $' 00pos pal .

UNITED STATES MAP-All 50 ~tates with
II a ",liKes OX and time zones.ea are '". '. t PI

fCC frequency allocat ion char. us
interesting info rmation on all SO ~ tates .
tull col Of, 29" x 17" . .•• .. postpaid 50¢

WORLD ATll s-only Atl~s compiled ""
amateurs. polar projectIOn . Si ll conh·
nents prefiKes on each country.' . . fu ll

, , ost pa ld $1 50color, 16 pa ges_ ······ .

Complete reference library of m~ps-s:~
of 4 as listed abOve.... postpaId s~ .

See your tavorite dealer or order direct.

";~

RADIO AMATEURS REFERENCE LIBRARY
OF MAPS_ ORDER YOUR SET TODAY !

• Great Circle Rearinls • "Q" and "t" SiI;aals
• Great Circle Charts • World Time Chart
• Prefiles by Countries • Int'!. Postal Rates

United States Listings • •. $5.00
DX Listings •• . .... . . .. . . . 3.25

See your favorite dealer or order direct (add 25¢ fo r mailing)
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UNIVERSAL ANTENNA for

• TELEVISION-FM RECEPTION

• BUSINESS RADIO
(LOW AND HIGH BAND)

• CITIZENS BAND

MOUNTS ANYWHERE

FOR VERTICAL

OR HORIZONTAL

POLARIZATION

• CIVIL DEFENSE

• EXPERIMENTER

45
•

$

. AMAT EUR

. MON IT OR

. AIRCRAFT

• SWL

Buy Your TRIK-STIK Through Your Local Dealer
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Frank Wh itmore W2AAA
223 W . Holly Avenue
Pitman, N.J .

"This is Fine Day"

IIamdom thrilled rill over again the night
three amateurs bridged the Atlantic and
worked intercontinental DX for the fi rst time.
It happened Forty-two years ago. At the time.
every continent heard American signals and
Americans heard some of the Europeans. Yct.
no one could make a contact. Finally a
Frenchman suggested experimenting on a
lower wavelength. Down went the barrier
and the famous Franco-American "two-way'
crossed the sea.

Following the success of the second Trans­
Atlantic tests in December 1921- both Ameri­
can and Canad ian signals "got across't-crhe
American Rudie Helay League dreamed of in­
tercontinental mgchews and a world-wide net.
I lams, fired with new enthusiasm, se t out to
oblige. Hut. when QSOs continued to elude

The pushpull -porc lle l tro nsmltter Fred Schne ll used
a t I MO for the histo ric intercont inenta l a ma te u r
OSO.

J8

everyone, the AHHL announced the third
Trans-Atlantic test for December 192" .

This time the Europeans transmitted too.
In a two-part program, Europe listened for
North American signals during the first half
and Americans and Canadians stood-by for
the second. IIow close the League's "dream"
lay to fulfillment quickly became evident when
European amateurs snared scads of United
States sta tions during the American 1200-mile
qualifying trials alone. Later, when the test
came nff, American signals descended 011 Eu­
rope like crows onto a corn field. And. for the
first time, America copied signals from tu:o of
tlie countries on the "other side,"

Spurred by the unqualified success of the
third Trans-Atlantic test, the ARRL sched uled
a fourth for twelve months later. Again amateur
excitement flamed fever high. But the fire
died down before the fourth ever mat erialized .
One month before. two Xew Englanders
worked the same French station on the same
night. In a message to America the French­
man sa id, "T his is fine day!" How true! It
brought the harmoni cally related wavelengths
to ama teur radio and ushered ill the ern of
world-wide DX.

DX fever
Ham enthusiasm rocketed sky-high follow­

in~ the outstanding success of the third Trans­
Atlantic test of December 1922. Every United
States district got across. Briti sh hams heard
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The " p ile-of- junk" receiver Schnel l used to rece ive 8AS's transmissions.

161 Americans and Canadians; French and
Swiss amateurs , 239. And, For the first time,
French and English signals spilled over the
Atlantic onto American soil. All in the 200­
meter range. "\ Vhy then," asked the amateurs,
"no contacts? What elusive secret holds back
QSOs?"

Pacific DX seemed easier. Daily, new rec­
ords came to light. Amateur 6ALE in Reedley,
California , pushed his signals into I-land and
believed he set a C\V record. ( l ES in New
England copied him on 208 meters for several
minutes ) . 6ZAC in W ailuku. Mnui, H awaii,
then sta rtled humdom with a list he sent to
ARRL showing 5-, 6-, 7-, and 9-dist rict sta­
tions he cop ied regula rly. Some 0'5 and 7's
found conditions so excel len t thcv broadcasted
messages "blindly" to 6ZAC. Providing ha r­
monic QR~ t from NP~f's arc transmitter at
Honolulu stayed weak, they received acknowl­
edgement of their transmissions either by cable
or mail .

Now a buzz of comment disproved BALE's
claim to a record . Complainants cited 6XAD's

Delov ot his ope ra ting ta ble with Gre be 13 rece iver
on the le ft.
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pe rformance from Avalon , Catal ina Island ,
Califom ia. He not only repeatedly copied sta­
tions lip and down the At lantic seaboard and
put his signa ls into their territory, he worked
many of those he heard . And he didn't use a
kilowatt either. Four \\'estern Electric VT-2
tubes made up the transmitter and only a de­
tector and two audio stages the receiver. Nu­
merous S's in Xew York sta te roared from the
earphones with such volume 6XAD copied
them 100 feet away. 3AQI\ at Hershey, Penn­
sylvania, worked him just about any time he
p leased as di d 3ALN in w ashington, D.C.;
8JL , Cleveland; and 9AJA in Chicago. But to
cap th e lot, word a rr ived from "down und er"
th at Sidney. Australia, hea rd 6XAD's signa ls
too .

About this time re laying showed it could
hold its place in the crowd also. On th e sp ur
of the moment one niaht. AHRL headquarters
at I fa rtford , Con necticut , originated a message
for Hawaii and sent it out over their station
lA'V. It read , "\Vhat time is it there?" III
[our minutes and eighteen seconds they knew.
"Eleven thirty-five," A new record. From Hart­
ford to Sleepy Eye, Minnesota , to Hawaii; and
buck over the same route. Ten thousand miles
in just over four minutes. With such perform ­
alice how much longer could intercontinental
QSO's hold out?

In Europe, DX fever p reva iled too. But
methods d iffered . Where United States luuns
b uilt sturdy, p rofess ional rigs and concentra ted
on relaying, the "Cou tincntnl crowd" stuck
more to breadboards for easy experimenting.
Nevertheless, they a ll aimed for the S:1I1H'

tIling - intercontinenta l QSOs. Not corra lled
between 150 and 2'''0 meters like the Anu-ri­
cuns, many Ioreiun hums experimented 0 11 tlu­
shorter waves. One of these experimenters.
Leon Deloy, operated on various short wave­
lengths from his home at 55 Boulevard xlout
Boron . Xicc. France. Xight and day a -15 me­
tor signa l poured forth in hi <; shack from 43:')
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The QSL cord Fred Schnell , IMO, sen t BAS ofte r
receiving hi s signa ls November 25, 1923 .

One of Leon Delov's experimental shortwa ve se t­
ups. Note 250 watt French tubes.

Deloy ta lked with as many h ams as p ossible
at the convention to learn a ll he could of
American methods. Later, he visited a number
of the leading amateur stations, H is visit lasted
one month, Back on the east coast, 8AB and
Fred Schnell, ARHL's T raffic Manager. agreed
to conduct tests as soon as possible to try to
establish the firs t intercontinental contact. D e­
la y promised to wire l ~ IO when ready. Before
sailing, SAB dropped in on John Reinartz at
South Manchester, Connecticut. There lXA~l's
tuned feeder system immediately captured his
interest. Tuning equalized the current in the
antenna and counterpoise decreasing the input
power and raising the efficiency. In trigued .
SAB departed for France determined to adopt
the idea as soon as he got back.

Deloy's cable to Schnell started things hum­
ming in n lO 's shack. "W ILL TRA1\S~ lIT

0:'\ IOn .\lETE/lS FRO~[ 9 TO 10 P~[ EST
:'\O\'E~ IBER 25 - DELOY". Out came the
American ltenutv soldering iron. Amid acrid
fumes of hea ted rosin mingled w ith sweat.
Schnell raced against time. T he receiver
needed some redes ign. Peaked for recep tion
in the amateur 1.50- to 2"0-meter range,
Schnell felt it inadequate for the lower wave­
length . Soon a new fro nt end replaced the old.
Otherwise, the set remained much as it was:
a couple of cardboard t ubes with a few turns
of wire in an ordinary tickler ci rcuit, a four­
pla te condenser, and a detector followed hv
one audio sta~e all spread ont across an open
bread board. In the words of some ARHL offi­
dais at the time, "Just a pile of junk."

Oil tile night of Xovember 25th , Schnell and
()ST Editor, K. B. Warner, sat ill the hea ted
sun parlor of thei r shared home at 28" Fern
Street. west Ha rtfo rd . Connecticut. Outside
snow lay on the ground. T he remodeled. non­
descript receiver spread before them alrendv
tuned to ]00 meters. A clock indicated eight

miles away. Deloy possessed a vast back­
ground of experience with the higher frequen­
cies through his work with the French govern­
ment communica tions activity. Operating
under the call SAB, his 900·mile ShOrtW3\"C

contact with Scotland stood as a record of the
day.

During the third Trans-Atlantic tests, onlv
SAB and two Englishmen. :?FZ and 5\\'S.
managed to force their signals across the At­
lant ic to America . Howeve r all arrived weak.
Following the tests, Deloy dropped back from
190 meters to the shortwa \ 'CS where signals
seemed to "go pla ces" with less effort. England
immediately con fi rmed his 100-meter signals
loud and dear. Conti ll lling to operate in this
area where his confidence lay, where boun d­
aries of na tions disappeared, and where confu­
sion reigned from lack of national p refixes, De­
loy pondered the weakness of his one kilowatt
signals in America . \\Thy did American signals
come ill so loudlv? Xlanv boasted onlv flea
power. Dctenllille;l to fhHf 011t , he booke;l pas­
sage for America.

Already familiar with America from his
World \ \ra r I stav three years before in the
service of the F;"endl government. France's
leading amateur tuned his visit to coincide
with the 2nd . .ational ARRL Convention held
in Chicago September 12 to 15. Delighted to
see such a distinguished visitor, ARRL officials
asked him to speak. They knew the interest
I~is moothly QST column held for the group .
Equally conversant in English or French, De­
loy explained the tendency of French ama­
teurs to experiment rather than relav. and in­
formed the gathering that the fou;th Trans­
Atlantic tests just three months away would
find three new French kilowatts vying "to reach
American ears, To the honor of "first French
station to hurdle the Atlantic," Delov vowed
to increase 8AB's renown hy willllin~ .out OW'r
compe tit ion and participating: in the first inter­
continental QSO.

AM£JlIW RADIO RafT LUCUE. 1MO
'-:F="~'"
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bdioESA.B Vo.,qlled RRRL
Tw. wQI -e.n. t'9III1Il1I.MatMa lI!Jth )001 ...

__'~_ -al_ iii &.S.T. W.... " rters.
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~~I I ATRI-BAND SSB TRANSCEIVER KIT FOR 179.95

NEW EICO 753 SSB/AM/CW TRI·BAND TRANSCEIVER

Power Supplies Tailored for
Optimum Performance

of the 753.

I ~
-

1111I11I11I1
@ @

-
Mo del 751 Sol id Sfale AC
Supp ly/Speaker Console.
Match ing table-lop companio n
unit . Built- in PM speaker.
Kit $79.95 Wired $1 09.95

Model 752 So lid State Mobile
Supply.
For use with 12 vo lt positive or
negative ground systems. Fully
protected aga inst pola rity re­
versal or overload.
Kit $79.95 Wired $109.95

Build the finest of SSB /AM /CW tri-band transce ivers with 200 watts of
5SB punch and every wanted operating facility, plus the extra rel iabil ity
and maintenance ease inherent in k it design. A ssembly is made faster and
easier by VFO and IF circ ui t boards , plus preassembled crystal latt ice
f ilter. Rig id construction , compact size, and superb sty ling make this rig
equally suited for mobile and fixed station use. The new EIC O 753 is at
yo ur dealer now, in kit form and facto ry-w ired. Compare, and you will find
that only the 753 has all these important features:

• Full band coverage on 80, 40 and 20 meters" Receiver offset tuning (up
to =10kc) without altering transmitter frequency.• Built - in VOX.• Panel
selected VOX, PTT & STAN DBY.• H igh level dynamic A LC to prevent
fl at-topping o r sp latter and permit the use of a l inear amplifier.• Auto­
matic carrier level adjustmen t on CW and AM .• Du al rat io ball dr ive per­
mits single knob 6:1 rap id tuning and 30:1 vernier bandspread (over 10
degrees of scale) " Position of hairline adjustable on panel . Illuminated
S·meter/PA Cathode Curren t Meter and tuning d ial. _ Fast attack, slow
decay AGC.• Gri d-block brea k- in CW keying.. Prod uct detecto r for SS B
and CW , triode d etecto r for AM.• TR relay with aux il iary contacts for use
with high power linear amplifie r. • Includes mobile mounting bracket.

ADDITiONAL SPEC IFICATIONS
FREQUENCY COVERAGE: 3490-4010kc, 6990-731 0kc, 13890-14410kc. SSB EMIS ­
SIONS : l SB BO and 40 meters , USB 20 meters. RF POWER INPUT : 200 watts SSB
PEP and CW, 100 watts AM . RF POWER OUTPUT: 120 watts SSB PEP and CW,
30 walts AM . OUTPUT PI NETWORK MATCHING RANGE : 40-80 ohms. SSB GEN­
ERATION : 5.2 Mc crystal latt ice f ilterj bandw idth 2.7kc at 6db . STABI LI TY: 400 cps
after warm-up. SUPPRESSION : Carrier-SOdb; unwanted sideband-40db. RECEIVER :
Ser:si tivity 1uv fo r 10db SIN rat io : sel ectivity 2.7kc at 6db; aud io output over 2
watts (3.2 ohms). PANEL CONTRO LS &. CONNECTORS: Tuning, Band Se lector,
AF Gain , RF Gain, MIC Gain with calibrator switch at extreme CCW rotation, Hair ­
li ne Set (capped) , Mode (SSB, AM , CW, Tune), Function (O ff, Standby, PTT, VOX),
Carrier Balance, Exc iter Tune, PA Tune, PA Load , Rece iver Offset Tune, MIC
input, phone jack . REA R CONTROLS &. CONNECTORS: VOX Threshold, VOX
delay, VOX sensitivity, Ant i-VOX sensitivity, PA Bias adjust, S-Meter zero adjust,
power soc ket, external re lay, antenna connecto r, key jack, accesso ry ca l ib rato r
socket. METERING : PA cathode on transmit , S-Meter on receive. SIZE (HWD) :
5I Jof." x W I." x 1W..•. POWER REQ UIREMENTS: 750 VDC at 300 rna, 250 VDC at
170 rn a, -100 VDC at 5 rna, 12.6 VAC at 3.B amps.

The Model 753 is an outstanding value factory·wired at $299.95.

I"N'nmI For FREE Catalog and 753 Spec . Sheet write to EICO Dept.
~ 131-01 39th Ave ., Flushing . N. Y. 11352
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Port o f De loy' s log book record of the fa mous in­
te rcontinenta l 050. Note the "A" be fore lMO
and 1XAM used by him to designa te Ame rican
sta tions . In terna t ional ident ifying pre fixes d idn' t
QO into effect unti l Ja nuary 1, 1929.

fifty-two. They waited . Faces tense with anxi­
ety and expectation , they watched the remain­
ing minutes tick hy. Now only five .. . three
. . . two .. . With fi fte en seconds to go, they
un consciou sly bent forward concentrating on
the background noise coming from the loud­
speaker.

At Nice, France, a city back from the Medi­
terran ean sea with mountains in the distance,
the climate of Miami, Florida, prevailed. In a
few minutes the clocks would strike th ree.
Above a certain three-story house an inverted
"L" four-wire-cage flat-top swayed slightly in
the night b reeze st retched tightly between 3­
foot sp readers 76 feet above ground . A 46­
foot-long two-wire lead-in slanted down from
one end and disappeared into a lighted third­
story room. Completing the radiating system,
a cage counterpoise three feet in diameter ex­
tended nearlv under the antenna from the
radio room 'to a terminus six feet above
ground. Inside the room, his features bathed
in the soft glow from a pair of 9.50-watters.
Leon D eloy sa t a t the operating table his hand
poised above the kev. He waited for 200 GMT
sharp. .

Before him sp read a b readboard transmitter
patterned after the modified Hartley of John
Reina rtz. However, in p lace of the single 50.

42

watt tube used a t lXA~l , D eloy used a pair of
S.I.F. 250-watt French tubes in parallel. The
plate to filament resistance of a French 50­
watt tube served as a grid leak- a suggestion
of another American amateur, T. Appleby. T o
the right of the transmitter lay the high volt­
age power supply. F our transform ers, with
primaries in parallel and secondaries in series,
raised Nice's 110 volt "5-cycle house current
to 5000 volt s :11 1<1 socked the oscilla tor plates
with raw a-c.

The receiver sa t a t Delov's left. A Crebc- l S.
This special amateur receiver contained one
stage of tuned r.I. loosely coupled to a detector
and tuned From 80 to 300 meters. ]11 addition
to this professional joh, Delay pnssexxed other
receivers including an experimental superhet.
As he watched the fin al seconds tick by, he
wondered if tonight's attempt would bring
success. A previous try with 1C KP of Con­
necticut fr om January 26 to F ebrua ry 3 the
past winter, fa iled. One second left l TIle hand
over the key moved. Lights in the shack
dipped and a loose lamination buzzed.

Promptly at 9 P~l a strong. flutte ring ga rgle
snapped the tension at 1 ~ I O. Readability ex­
tended to twenty-five feet. Delay, or some lo­
cal? Impatiently Schnell and \Varner waited
as the operato r slowly sent. ARRL came
through first followed by the cipher group
GSJTP. Then all doubt vanished. The calling
station signed BAB French! Delay sent for one
hour. A call from IMO to John Heinnrtz de­
termined that lXA:\l received the French­
man 's signals eq ually well. There two stages
of audio behind a Reinartz tuner produced
room volume from a loudspeaker. Schnell en­
hIed Deloy the good news.

Encouraged by Schnell's cablegra m, SAR
sent two messages "blind" the next night . One
conveyed most hea rt y greetings from French
to American amateurs; the other p roposed t ry­
ing a «two-way" near 100 meters the follow­
ing night. The second message fostered a bee­
hive of activitv at nlo and )XA~1. One
hundred meters lay outside the amateur band ;
to t ransmit on that wavelength required a spe­
cial license . Could they get one in time?
Schnell cabled SAil acknowledgement of hath
messages. The next day he and lXAM dashed
to Boston to plead their case with the Radio
Inspector. Both emerged with a temporary
ticket. Back at thei r stations, Schnell tuned to
110 meters and Reinartz settled on ] }.5. Read y
at last, they nervously awaited the tmn smis­
sion from France.

Deloy didn't keep them waiting. At 9:30
P~I his 3-ampere signals pounded in again as
he called America for one hour and sent two
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more messages. T hen he signed asking for a
QSL. Schnell pressed his key. One and a half
amperes surged through balanced feeds. One
excited the six-wi re cage antenna twelve inches
across and 70 feet high; the other. a six-w ire
counte rpo ise with the wires funned out at one
end. Behind the 120-cyeIe note. four .50-watt­
ers opera ted ill a se lf- rectified, pushpull-paral­
lei circuit with I.~OO volts on the plates. Five
kilocycles away. Reinartz transmitted too. If
one couldn't /-,;('t across, perhaps th e other
would. Schnell finished his long cull and
signed 1\ 10. Tension soured.

Del oy came right back . Asking Heinartz to
QRX, he sent the following to Schnell : "R R
QRK UB SICS QSA VY O;\E FOOT FRO~I

PHOXES OX CREIlE rn O~[ HEARn'
CO XC RATU LATlO XS TillS IS FIXE DAY
. . . .. A few messages followed then some
rag-chewing with the Fren chman by W arner,
Hein nrtz, am i Schnell. Finally, as daylight
broke in sout hern France. transmitter trouble
developed at SAH and Dclov hurriedly left the

•air.

Conclus ion
The 3400 mile 8AB-I~10IlXA~1 contact

awakened American hamdom to the value of
shortwaves . As more and more amateurs lis­
tened on 100 meters, BAn's range extended to

Leon De la y or. t he st reets of N ice, Fra nce, 41 yea rs
ofte r the famous Franco-Amer ican QSO.
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California 11.('11 011 to the co untries "down un­
der". w estern hams in the United States who
alreadv received 200 meter "hea rd" report ..
from as far away as New Zealand , envisioned
the shorter waves transforming these reports
into intri~uing QSOs. Now American amateurs
shouted for what they wouldn't use a few
veal'S before. The resultant clamor, with full
~\ HHL sup port, fe ll 0 11 fr iendly Government
cars. On July 24, ] 924, the Department of
Com merce reduced the existing band [rom
220 to 200 meters and assiqned the h nrmoni­
cal lv-rclntod h and s to the hams.

As Americans hams became active on the
new hands, contacts soon jumped national
boundaries and ran into the same di fficulty
Dejo y experien ced some time before-identifi­
ca tion. A 2AB might operate in Spain, France,
or the United States. Delay solved the prob­
lem b y writing initials ahead of the call. In
his log book "C" stood for Great Britain and
" A" for America . Later, "intermed ia tes" be­
tween ca 1lin~ and called stations helped. Hut
the problem stayed un settled until January L
1929. when prefixes agreed to at the \\'ash­
Inu tou International Conference went int o
effect.

Toduv. F red Schnell operates from Florid a
Hilder the call \V4CF. Leon Deloy whom a
Canad ian once called "the father of short­
waves". remains inactive in xtonaco land­
locked b y a Principality law that forbids trans­
mission outside the country. Heinartz, whose
t ransmitter circuit all three stations used, ill
later years operated K6BJ in California until
he became a silent key October 5. 1964.

. , . W2AAA



Jim Fisk WA6BSO

Transistor Meter Amplifiers

Sensitive meter movements are the backbone
of a ll accurate electronic measurements but
their expense limits th eir lise to all but the
most costly instruments. If you have priced a
0-25 or O~50 microampere meter in the past
few years you know why inexpensive meter
amplifiers are useful. At one time sensitive
meters could be obtained quite inexpensively
on the surplus market, hut nowadays even sur­
plus meter prices are prohibitive.

\Vith transistors it is quite easy to build a
meter amplifier that is inexpensive, portable,
and extremely sensitive . Depending on the
plunned usage, several types of amplifiers are
availab le which arc suitab le for this purpose.
These circuits vary all the way from the most
simple to the quite exotic. Of course, the sim­
ple circuits are limited; the more sophisticated
circuits allow for such things as gain control,
linearity and meter zeroing. In most cases drift
ill a properly designed unit will he negligible .

Most amateurs a re familiar with th e simple
meter amplifier circuit shown in Fig. I. This
arrangement has been used extensively in tran­
sistorized "grid-d ip" meters and other units
where only relative readings are of interest.
In this circuit the only co mponen ts arc a tran­
sis tor and its associated battery, you can't get

•

Fig. 1. Simple meter amplifie r•

..

t
~ 9V

much simpler than that! Admittedly, this cir­
cuit is very limited and suffers from several
serious di sadvantages. Probably foremost
among these limitations is that the ga in is dic­
tated completely by the transistor. Further­
more , if the transistor is chosen without a little
forethought, meter drift may become very
serious. For this reason, a silicon transistor
with extremely small reverse leakage should be
used. Linearity may also be a problem in some
applications, but where only relative readings
are of interest , this may usually he neglected.

A more generally useful transistorized meter
amplifier is shown schematically in Fig. 2.
This bridge type circuit overcomes the major
disadvantages of the simple circuit by the ad­
dition of three resistors. The gain control and
the transistor form one leg of the bridge while
the zero control forms the other. Since the
circuit is essentia lly a voltage amplifier, gain
is easily controlled as is linearity. In the simple
circuit previously described, the ga in was dic­
tated by the current ga in of the transistor, hut
in the bridge arrangement almost any desired
amount of gain may be obtained h y th e proper
choice of resistances.

In the bridge circ uit a small current at the
transistor base is amplified by the transistor to
a la rger current in the collector; the increase
ill collector current reduces the voltage at the
collector and unbalances the bridge. The
amount of unbalance is indicated on the milli­
ammeter. Since the voltage gain of a transistor
circuit is proportional to the collector load re­
sistance, this circui t may b e adjusted to nearly
any specified ga in. Because of its shunting
effect, the optimum va lue of zero adjusting re­
sistance is dete rmined by circuit ga in.
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Fig. 2 . Bridge type mete r a mplifier.

It is not absolutely necessary to use the
2N3392 transistor shown in the diagram, but
other transistor types will like ly require differ­
ent resistance values. This particular transistor
was chosen on the basis of cost (69¢) and low
leakage current (0.1 microampere at rocm tem­
perature). Silicon transis tors are recommended
for this circuit because they are less suscep ti­
ble than germa nium to the effects of temper­
ature.

As shown in Fig. 2, the gain of this circuit
may be varied to almost any desired amount.
In the most sensitive arrangement (gain of
75-100) a one miHiampere meter movement
may be used to measure a full scale current of
tcn microamperes. This is sensitive enough for
nearly any application; if used in a voltmeter,
this corresponds to 100,000 ohms per volt.

One small word of caution should be ex­
tended concerning the choice of a meter move­
ment. A good name brand meter should be
used if a t a ll possible. .Most of the cases of
nonlinearity associated with this ci rcuit have
been traced to inexpensive meters. The low
cost Japanese meters are particularly bad in
this respect; scale nonlinearities on the order
of 20% are not unusual , a t least on the units
I have tes ted. Of course, it's like anything else,
you pay your money and take your choice.

Adjustment of this circuit is simplici ty itself.
With no input, turn the circuit on and adjust
the zero gain control so that the needle is off
the pin. Use a little care during this initial
opera tion because the circuit will probably be
extremely unbalanced. The use of a sma ll
shunting resistance or "meter protector" is rec­
ommended in the initial phases of zeroing to
prevent damage to the instrument. After the
initial zero is obtained, each time the gain
potentiometer is changed it is necessnrv to re-
zero the circuit. .

The meter is calibrated hy applying a known
current to the base of the transistor and alter­
nately adjusting the gain and zero controls
until the desired full scale reading is ob tained .
For instance. 10 microampere amplifier could
be ca librated with a 1 megohm resistor in
series with the transistor base and a 10 volt
battery. This arrangement would provide 10
microamperes full scale. To check linearity, a
2 megohm resistor (5 microamperes) should

WA6BSO• • •
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Fig. 3. Null amplifie r.

provide a half-scale reading.
Incidentally. one advantage of the bridge

type meter amplifier is that zero current may
be set at any point on the meter. In other
words. a regualr meter could be used as a
zero center instrument. If the 10 microampere
circuit were adjusted to zero center. a 5-0-5
microampere device would result; just try pric­
ing an instrument with that sensitivity! Use of
very large currents with a zero center may not
provide useable results however. because the
circuit does not have much negative range.

A simple meter amplifier designed for use
with zero center meters and useful in null net­
works is illustrated in Fig. 3. It is particularly
useful in instruments where high -accuracy
measurements are necessary hut a relatively
rugged inexpensive meter movement is re­
quired.

In this circuit a pai r of complimenta ry tran­
sistors a re operated in push-pull. The current
gain of the amplifier with the transistors shown
varies between 50 and 100, the nominal range
of the t ransistors shown in the circuit . If more
gain is desired. the transistors may be cas­
caded . Due to the complimenta ry nature of
the ci rcuit, it is extremely stab le with temper­
ature; drift of between 0 .2 and 0 .1 micro­
amperes has been experienced over a three
hour period.

The resistance of the potentiometer is not
a t a ll critical; it is used simply to center the
needle of the meter. Almost any junk-box
potentiometer will work.

Althou gh the use of mat ched transistors is
not required, the unit will be considerab ly
more stab le if matched devices are used. The
Arnperex 2N2430 and 2N2706 may be ob­
tained as a matched pair under the part num­
ber 2N2707 . The matched pair is only about
10¢ more than the individual transistors so is
well wo rth it in terms of the excellent results
obtained. The main disadvantage of this cir­
cuit is that both negative and positive batteries
are required, hut considering the simplicity of
the circuit, this is 1I0t considered to be too
senous .
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Don Parks W~HMO
702 Park Street
Rollo, Mo. 6540 1

The Twixer
Add six to your Two'er

After building a simplified 6 meter version
of K8KDX/6's 6 and 2 me ter portable", I
became intrigued with the idea of adding 6
meter (50 to 52 mc.) coverage to my Heath­
kit Two'er.

It was desirable to get a rig which used as
much of the T wc'er's circuits as possible. F or­
tunately, by reworking the power supply a
bit, one section of the Tx/Hx swi tch was freed
to be used to switch the 6 meter antenna. The
Tx/H.x switch will now serve whichever rig'
is on. Band switching is done in the filament
line, and the tubes are wired to allow for 6
or 12 volt operation. The result of th is article
is a 6 and .2 meter rig in the T wo'cr case.
HalHl v!

The receiver uses a 6US, the triode half as
a super-regenerative detector, the pentacle half
as an RF amplifier. The regeneration pot on
the rear apron controls either the Two'ers de­
tector or the new 6 meter detector. In my
unit , se tting the pot on 2 meters proved to be
satisfactory on 6 also. The Two'er detector
plate choke is now common to both' bands as
is the aud io section.

The triode half of a 6BA8 function as a
third-overtone oscillator to drive the pentacle
half which doubles to 6 meters. This allows
the use of 8 me crysta ls. I have found this
transmitter to be quite adequate for local
work. The Two'cr audio section supplies mod ­
ulation in t ransmit.

Changes
The audition uud changes were done m, four parts.•• , s ,

PART 1 Filaments and filament switch.,
"

, ." I,, "', I 1) Add the dpdt slide switch between ande , , • I l'OWER,
below the Two'er tuning capaci tor andI PlUG

cc ,
Tx/Rx switch . Be this switch willon . , sure

I clear the variab le capacitor and the out-, , ec • I

"" I side case.,.
" "'"

,. '"I 60A8 1 "1
2) the Two'er filaments (as shown •• s ..r.-' \Vire IIIrT7 7 I

.-- - --,,' 0.'- ----_-,

Fig. I . Rewi ring of the Twofer f ilaments. I. 73, ~Iarch 1963, pa ge 32. ..r Six a"d Tu'o Portable.
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Fig. 2 . Uppe r front panel additions to the Two'er,

Fig. 1 ) to the switch. The 6 mete r fila­
ments will he added later.

PART 2 Tx/Rx switch, antenna jack, and
power supp ly.

1) Move the wire from lug 2 of switch Z
to lug 1 of terminal Q. ( use longer wire)

2 ) Hemove the wires from lug 3 of switch Z.
One wire goes to lug 3 of capacitor 1; re­
move this wire completely. The other wire
goes to lug 3 of terminal AA; this wire
Il OW will go to lug 2 of terminal S.

3) Remove the outp ut detector diode, tcrrni­
nal F , jack C. and associa ted wiring.
Mount the type antenna fitt ing you intend
to use in the vacant hole.

4 ) Ad d a heavy wire from Jug 3 of switch Z
to the new antenna fitting . Keep this wi re
away from the chassis.

5) Heplace HI4 with a 4 II 100 rna choke.
Move C3 I and C32 to make room for the
choke.

6) Change HI5 to a 2.2k 2W.

Top view of the Tw ixer showing the subassembly
in place.

PAHT 3 Up per front panel additions .
1) Since most hams will be using Junk box

parts, Fig. 2 only shows where the com­
ponent should be centered.

2 ) D rill the necessary holes and moun t the
components (excep t the Receiver va ria ble
tuning capacitor).

3 ) See Fig. 4 for details on the receiver tuner.
Mount the receiver va riable.

4 ) Install L11 just above and behind terminal
capacitor, the other end goes to C I5 in
the Tv-o'er.

PIN I OF CA
tAFC-51

uc e
TERM. 5

'"
~. "'",,, .. "..~

• J;aeo«

J;'"'' , .,.
." ,

~,

'"

'"

LL RESISTORS 112 *...TT
I.I'U:SS OTHERwlS£ SP£CIf€ O
~T Of\l F_T PJl.toIn.

LUG 2 Ll)() r
SWITOl Z SWlTOl Z

PIN 6

'"

P .
~ ....'"~ ....

1f- •, • ,.• • ~ L,, , ; - -u, ,, ~ ..Lc. ,:.:..; r :, '= ,."" ,
' 1'" :.;;, "" "" ,b.-'" Irh

C7~r
,. ;J;r 7 ..~

S?~ ~ 1\
, Cl~

'" .::h'1

'"

Fig. 3. Schematic of the added six meter component s. Cathode resistor of the 6U8 is 4 70 ohms. Ll0 is
25 tur ns #28 enamelled of 1,4 inch iron core form . L11 is 7 turns # 16 tinned, % inch diame ter, spaced
one turn. Link is one turn #20 insulated. L12 is 6 turns #28 enamelled on 14 inch iron COre form. Its
link is 1 turn # 20 insu la te d. L13 is 6 turns #28 enamelled on ~ inch iron core form. RFC is two layers
# 2 8 enamelled close wound on 3.3 k Y2 watt resistor.
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The Radio Society of Great Britain
Amateur Radio Handbook

This fab ulous 540 page hardbound handbook comple te ly a nd
thoroughly covers every aspect of a ma te ur radio ; tubes,
transistors, receivers, transmitters, vh f gea r, antennas, side ­
band, FM, mobile equ ipment, noise and interference, propo­
gation, k eying, modulation, power supplies, m easurements ,
operating a nd station layou t and much, much more. It is
comple tely illustrated w ith photographs a nd d rawings. This
handbook is very well written and completely u nderstand­
able. The RSGB tries to help ha ms improve themselves, so
it includes m u ch necessary technical data that some A mer i­
can ha ndbooks ignore. F or instance, suppose you want to de­
sign a linear for SSB. The Brand X Handbook devotes abou t
four pages to description, including a table of typical values
of popular tubes. The RSGB Handbook gives 13 pages to
them, plus many pages of const ru ction, figuring bias, resting
cu rrent , circuit constants, efficiency, etc. The RSGB Hand­
book is a necessity for the building, technically minded h am.
Even if you don't bu ild, this book will h el p you unde rstand
your equipment a nd radio better. In stock for im mediate
deliver y if you order now. $5.50

The RSGB Radio Dara Reference Book The RSGB

III E

A:\IA lEUR u' ..\1II0

IIANIHUJOK

I." . ..." .. ",--. ":."",,

Amateur Radio Circuits Book
This Reference Book Is the best we 've seen. It has just
a bout e\'er, l b in.r you want to look up In It. It etves you
all of the pages missing from you r Brand X HandbOOk.
All of the form ulas. graphs and t ables you'll ever need on
RF cower a mplifiers, pi n ets. tanks. mters. a n tenna de­
slll'U. colis math, e tc . are In this one book. It 's hard­
bound with t raditional English q uailty, so won't fa ll apart
'a lter a few months use as paper-bound books ~met1mes
do. If you buIld , It you want to be able to use Jour equIp­
ment properly, )'(IU need thIs book. In stock If J'{lU hurry.

only $2 .%5

Suppose you want to build eomennne. Are you goIng to
neve to look through dozens or books and old magaztnes
to find a ecnemeuct Not If you have the RSGB Amateu r
Radio Circuits Book. It gives you almost al1 the S1Che­
meucs you might need in one convenient hand book tha t
has a special durable ring binding that permits It to l te
open while you work. ThiS book covers tubes a nd semi­
cond uctors, recei vers , t rensmtuers . power supplies. anten­
nas. etc. In stoc k U r ou order now. only $1 .75

73 Magazine Peterborough, N.H. 03458

5 ) Install the .001 uf capaci tor at LIO. Also
run a 22k resistor to lug 2 of terminal AA.

6 ) RUII the other end of the .001 uf capacitor
to the crystal socket. Also put in the 50 pf
capacitor.

PART 4 New subchassis.
I ) .\lake the new subchassis as shown in Fig.

5. The ); inch lip wiII have to be notched
to fi t around V4. The panel should be
bolted in U~ inches from the Two'er front
panel , after it is wired ,

2) Install sockets for V10 and VI I.
3 ) \Vire up the sockets, All leads going to

front panel controls. or to the Two'er cir­
cuit, sho uld be left long enough.

-1 ) Put the panel in place and drill convenient
holes for mounting. Also drill holes for
running the wires from th is assembly
through the Two'er chassis.

5 ) Make a strap to secure the upper end of
this assembly to the front panel.

6 ) Secure all the loose leads from the new
assembly (see Fig. 3 ) .

TESTING

1) Put the filament switch in the 6 meter po­
sition. T urn on the power. If the filaments
light. and there is no smoke, adjust the
T wo'er regenera tion control of the regen­
erative hiss. Adjust Ll 3 to get the tuning
range to 6 meters. On a weak signal peak
Ll2.

2) Plug a 8 me crys tal for 6 meters into the
new crystal socket. Put the Tx/Hx switch
in the Tx position . Adjust LIO for maxi­
mum output (use 3; grid d ipper in the
d iode position ) at 24 me . Adjust the 3-15
pf capacitor for maximum 50 me output
(use a small pilot lamp for a d ummy load ) .

That's it. You now have a Twixer Two'er.
. . . W0H~IQ

.1

I I· '"~
t-#" -l-t-

'--'
I\(.

~ '"I--- Ivi l'.~ 4·

r-t-t~T ,...

- -- ----- ------1-

Fig. 4 , left. Details of capacitor and coil tuning
asse mbly.

Fig . 5 , ri ght . Deta il s a f the new subassembly.
Front view of the Twi xer.
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

New series 300 wit h 3 VHF·UHF transistors, crystal-con-
trolled oscillator, tu ned R.F. stage and low noise mixer. Z". Operate at l Z volts DC -4 -S rna. All above converters
One microvolt sensitivity. More than 30 hiJ[h quali ty parts are sup plied wit h Motorola type connectors. For two
carefully ~mbled and tested. Measure only 3" x Z ~ " x 50-Z39 connectors instead , add 7Sc.

Nu vistor converters available from $10. Circuit modules and government surplw equipment abo available . Send 10,
coin or stamps for complete catalog,

For prompt shipment please include postal money order or cashier's check. COD's must include ZO% deposit.
New York City residents add S% sales tax. New York State residen ts add Z% sales tax. Include sufficient post­
age for all it ems except converters and circuit modules which are postpaid.
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Price

$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$11.95 ppd.
$13.95 ppd.
$13.95 ppd.

$13.95 ppd.

$14.95 ppd .

Output me.

Dept. H
19 6.23 Jamaica Ave.
Hom•• N.Y. 11423

Input me.

144·148 50·54
144·1-45 .6· 1.6
144·146 28·30
144-148 14·18
50·5 1 .6·1. 6
50·54 14· 18
50-52 28· 30
14.0·14 .35 1.0·1. 35
26.965 -27 .255 1.0·1.29
5.0 1.0
9.0-10 .0 .6· 1.6
7.3 1.0
3.35 1.0
2-3 .6· 1.6
121· 122 .6· 1.6
122·123 .6-1. 6

155·156 .6·1.6

Model

Available in the following models:

Model 400 for TV channels 2·6 (closed ) Onl, $149.9 5
circuit) lesswldlcon

Model 440 for AN 436·450 meso and lens.

25 mm. Flo9 normal angl. lens in focusing "C" mount
$18.95

Vidicon tubes: 7038 7735A

Grade A $85.00 $100.00

Gra de B+ $75 .00 $ 90 .00

Grade B $60 .00 $ 75.00

Grade C Our choice of Iny type 1" vidicon, new or used­
I Uil ta nteed to gift satisfactory service for a mateur
use. $35.00

Other tens available from $15 to $250 for OUt fantastic
Fl.4 ZOOM lens.

Complete descriptio n in our ca talog for lat .

2M

Choice of 1 input freq.
and 1 output t req . be·
tween .6 and 160 mc

Allow 4·6 weeks delivery on 300·X.

6M

{

300.0
300· E
300·F
300-Q

/

300.a
30tH
300·J
300-G
300·A
300·H
300-1
300· K
300·l
300· M

Aircraft { 300-N4
300·N5

Fi re. Pol ice 300.P
etc.

CUSTO M 300·X
MADE

20M
CB
WWV
Int ' l.
CHU
CHU
Marine

$149.95

$11.95 up

VANGUARD LABS

The VANGUARD Models 400 and 440 ore factory assembled with the same precision as our indus­
trial comeros now in continuous duty throughout the U.S. Complete with self-contained synchroniz­
ing generators, 4 mc. video amplifiers, power supply, tripod base plate and law power TV transmitter
which can ea si ly be increa sed with simple lin ear amplifiers . Illumination can be as low as 1 foot-candle
when using our vidicon and lens. Picture sharpness is guaranteed to be eq ua l to the best capabilities
of any sta nda rd S2S line TV rece iver. Modular construction and printed circuits permit quick replace­
ment and servicing of major circuits. Weighs 11 Ibs.-measures op,nox. 8" x 6 " x 6" .

Crysta l controlled horizontal sca n ava ilable on e it he r model for only $20.00 more. Add the suffix X
to model number.

Build ing you r own TV co merar Our complete line of tested circuit modules and deflection yokes will
save you much time and money. Fully described in our catalog for 10, coin or stamps.

VANGUARD

TRANSISTORIZED CONVERTERS
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Cdr. Goy M;lius W4NJF
421 Saddle Rack Rd.
Norfolk, Virginia

A Line About

Line

The other day the family left me alone
with the house and it was peaceful. I sat
down at the rig with full intentions of enjoy­
ing a few hours of DX-chasing or rag-chew­
ing, whichever seemed most probable. With
the earphones in place. the warmed tubes of
my hearing aid greeted me with the loudest
racket I have ever heard. My S-meter spun
over to 5-9+ without a signal coming
through . Needless to say, my spi rits dropped
to rock bottom and my relaxation was shat­
tered. After a few choke invectives, I started
to tum to a new mystery book. However,
having had this experience before, something
inspired me to start researching.

The first reaction Was to yank out the an-

t 4'
/

!

' 0

Noise

tenna lead to the receiver. \Vhcn this was ac­
complished, the noise stopped . Here was my
assurance that the interference was probably
l-';enerated by a source outside of the shack. I
knew what I could do: call the power corn­
pany. The power company has a group of
trained men whose job is to track down radio
interference emanating from their installations
and they usually locate the trouble. However.
I also had learned another thing: it is much
better to tell the power company approximate­
ly the location of the noise or where I thought
it was being caused . Such information call
speed their search immeasurably. This meant
I must embark on a small transmitter hunt
with my mobile gear. Tracking down line
noise is no art and takes little skill. It takes
patience. It can be done with a mobile ama­
teur receiver or with a transistorized broad­
cast receiver. but the latter is not as sensitive,
does not have an S-meter and is not too di­
rective. Consequently, it is better to use mo­
bile gea r for this work.

Last winter I was cursed with a noise which
wns intermittent-loud crashes every few sec­
cuds-cas if two wires were striking together
or as if a branch was hitting a live wire every
time a gust of wind came along. It was a
dark. blustery, cold and snowy night, but I
was an angry ham and ali long as I could not
have fun indoors with the rig where I be­
longed, 1 bundled up and faced the storm.
I II my mittcned hand I clutched a broadcast
receiver which led me directly to the feed-line
coming down from a cubical quad on the
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A MOBILE
ANTENNA
FOR EVERY
INSTALLATION

~o PRO~O MARK

The most versatile, complete
line of mobile antennas for the
amateur market. Complement­
ing the well known line of
standard Heliwhips (160
through 6 meters) are the tri­
band HW-3, which with acces­
sory elements permits instant
choice of three of the bands
from 80 thru 10 meters; and
the KW line of high power
Heliwhips for 40 through 10
meters. Also, the HWD line of
portable or f ixed station short
dipoles for 40 through 10
meters, 8 to 16 feet long,
rated 1 KW. CY-3147, CYS-2144
fixed and mobi le 2 meter gain
vertica ls.

DI VISIO N O F DYNASCAN CORPDRArlON

5439 W. FARGO AVE,. SKOKIE. ILL. 60076. {3121 OR 5·1500

MARK PR~)DUCTS

roof of a neighbor's house. This, I was aware,
was not connected to his receiver or transmit­
ter. E ach time I placed the receiver against
the coax, I received energe tic blasts of noise.
Yet I knew that there was no power up there
to generate noise- even static charges could
not be responsible for it. Then I d iscovered
the same racket on my own Feod-line. The
noise was being picked up by the antennas
and coupled th rough the feed -line to the Be
receiver. I quit and returned to another mys­
tery novel. The sequel to the story is that
after having been plagu ed for mo nths by the
same noise in various degrees of strength, the
power company came out and removed from a
high wire, a piece of baling wire which had
been used to tie up newspapers. The news
boys had tossed it over the lines several blocks
from my QTH.

There you are-look for bailing wire!
T o assist me in ob taining the general d irec­

tion of the noise and to Save gasoline at the
outset, I always peak up the signal with my
beam. In almost every case, it shows definite
d irectivity. Then I scramble out and ligh t
off with the mobile gear, drive down the
street in that general direction watching the
S-meter rise or fall. It is not long before I
locate a p lace where the noise reaches a cre­
scendo. Nevertheless you can be foo led . Line
noises have a tendency to have peaks and
nulls as you travel along: their path . The in­
terfering signal also has a propensity to travel
down the ground wires of the poles and show
up loudest at a spot a long way from where
it is generated. Then you really have a prob­
lem. The power company men are the only
saviors in such cases.

Now comes the situation when you pinpoint
the noise, not on the power company's lines,
hut in and around a private d welling. Here,
like TVI, diplomacy is necessary. The noise
might be interferi ng with the TV in that house
and in many other houses thereabouts and is
being blamed on you, the nearest ham . So it
is always be tter if the power company makes
the call for you. They will as a rule. The
nastiest situa tion of this nature was the noise
which had been plagu ing a well kn own ham
for months. The noise always came on at a
certain time each morning, just when DX was
at its best. The power company informed the
ham that they had traced it to a certain ad­
d ress and had ascertained that it was a heating
pad. The healing pad belonged to a lovely old
lad y who suffered from arth ritis . \Vhat to do?
The lad y could n' t be asked to forego the lise
of her pad. So I suggested that a letter he
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written to the manufacturer. Sure enough, a
new heating pad arrived in a short whi le. But,
how embarrassing! That vcrv day the power
eompany men informed the amateur that
they had discovered a cracked insula tor which
was the su urce of the distu rbance. At the hour
th e noise commenced, someone (p ossfh ly the
lady) a lways pulled a load from th e line and
the insulator commenced to arc. There was a
new heating pad and no noise!

One must never forget the electric tool­
the electric razor ( I hate them, but many
people would not use anything else}-the V3C­

1Il11ll cleaner.c-the mix-masters, the electric
drills and saws-and the fellow who alwnvs
tunes his car when the DX is hottes t. I am still
trying to get a cure-all for vacuum cleaners,
as they. of all the above, stay on the longest
ill hands of a meticulous housekeeper. My
neighbor's vacuum cleaner makes more noise
than my wife's and that is had enough in some
parts of the house. In other pa rts of the house
I do not hear it . I t depends on the wi ring.
what to do? Even the power company says
tria l and error-cut and try- sometimes a line
fil ter, sometimes a capacitor, but each is ad
hoc. You can't argue with a neighbor over that
and as for the XYL . Please clean when
I am a t work. Thanks.

The power company volun teered a good one
about a disturbance which bothered TV, Be
and all th e neighbors for a good distan ce
a round. After a long chase along their wires,
after visiting various homes where th e noise
seemed strong, one power company man

pulled a fuse in a private house and the noise
ceased. Then, ascertaining th at nothing was
p lugged into the particular lint', he put the
fuse hack into its soc-ket aud the noise arose
OIll'C mo re. O nlv because someone. at that
moment, ra ng the door hell was any thought
given to that little noticed, but important
household applian ce. Inspection showed, when
the hell transformer was located , that it was ill
deplorable condition. It had been a rcing to its
case for so long that it was covered with soot­
and it had not actually shorted out! So watch
out for the door bell transformers.

I had a really fine noise when I lived in
all apartment. I was ready to take an oath
that a bootlegger was operating ill or nenr the
building and was sending C\V with a raw note.
I do not recal l how 1 made the discovery, but
th e culprit was a cheap tropical fish tank
th ermostat. I t would keep coming 0 11 and of!"
with very fine rhythm, and send ing out a
strong signal through the lines.

Other annoyances can be butter condition­
ers ill refrigerators, the machine in the store
down on the corner which keeps the peanuts
warm, a cheap house fuse (a lot of people lise
them), and a loose connection in a light cord.
There is hardly any use in mentioning neon
signs and fluorescent lights becau se they
should he the first suspect if present. Diather­
my once wus a grea t cause of concern when
consid ering Interference hut latel y it has been
tamed and properly sh ielded. Some TV sets
can cause interference, but that source is very
rare.

" Beamed-Fewer"ANTENNAS," BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PAR K. NEW JERSEY 07712. U. S. A.

You, too-can enjoy World renown T ELREX
performance a nd value! Send fo r P L66 tech
data and pricing- Catalog, describi ng- t h e
World's mos t popular communication a nten­
nas, rotator-selsyn- ind ica tor systems and a c­
cessories ! E xpanded data sheets, including
your favorite band, also available.

AN TENNAS

SI NCE
1921Use, is one o f the m ost de pendab le

t est imon ia ls of en dorsem ent. and ret-ex
p roducts are in use in 135 Lands
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The power co mpany tells me that in areas
d ose to salt water the spray and the mist can
deposit a eO<lt ill~ Oil insulat ors which will
then p roduc-e a corona . Furthermore, atop cer­
tain poles a re large kn ife switches [or power
company use and they become crusted with
sa lt and dust and soaked with moisture. When
tha t happens a resistance is built lip between
the blade and the other element of the switch
and arcing occurs.

But don't get caught off guard-one day I
couldn't hear a thing 011 20 but a raucous
roar. I did everything but turn off the final.
' Vhen I did that, the noise abated . I turned
it on and in a few minutes it was there
again . It wasn 't the blowers, but it was a 10·
qunclous tube. I replaced the tube and the
noise was in the past. A faulty T H switch call
also cause vou no end of annovance.• •

I have found that the power companies
are always willin~ to help you if you keep
after them. It is human to travel the easiest
pa th . So it may require several calls. It may
take a letter to the local FCC office to stir
them lip. One amateur near me made a
log of the number of times and the d ates he
called the power company without any re­
sponse. Suddenly he rece ived a land line call
that they were coming to his area with a vall
load of gear from the state cap ital. T hat d id
it . T he noise stop ped before they arrived .
The visit was repeated th ree times until they
found the culprit. The old gag about the
toothache vanishing as you approach the den­
tist's office.

The big big difficulty is that the power
company men work when I work and you work
and everybody hilt the night sh ift works. Day
time! The noise generally comes at night when
dampness settles and homes d raw a heavy
load . T ha t is why it may take coaxing to get
the power com pany men- to ncceed to YOllr
sched ule and the noise schedule as well. DOIl 't
gi\'e tip! The cri minal may give you trouble ,
but it will eventuallv he silenced.

III sum mation, first try to locate the source
of the line-noise. T hen call the power corn­
puny. If one ca ll does not bring results or a
representative, make several calls. They may
be very busy. If that fails, contact the nearest
FCC office explaining the situa tion. They may
contact the company or come out with their
own equipment. The most important th ing is
not to take line-noise as a matter of course.
Muke every attempt to hnve it tracked down.
It is not something which should be accepted
as Inevi table. Good hunting!

. . . \\"~1\JF
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Assembling the Sideband

Jim Kyle K5JKX
123 6 44th St. NE
Oklahoma City, Okla .

System

In the previous articles of this technical
series on sideband , we have examined virtu­
ally all the "building blocks" that go to make
lip a sideband system, in either the transmit­
ter or the receiver. Now it's time to see how
these blocks go together to form a complete
system, as well as to find out how to test and
measure the performance of the finished sys­
tem .

First , though, let's review the "build ing
block" concep t. It's an idea which is becom­
ing more and more popular with professional
designers, since it makes their job so much
simpler. Basically, any electronic circuit (no
matter how complicated ) can be thought of as
a "black box" with its input, output, and sup­
ply voltages specified . Given a large enough
number of types of these "black boxes," a
designer can put together any type of system
by simply using the boxes as building blocks,

joining the outp ut of one to the input of the
next and arranging them by function so as to
come up with the system he wants.

All of us do this to some extent in our sta­
tions; the transmitter is one building block,
the microphone another, the antenna still a
third, and the receiver a fourth. We choose
what we like for each of these four blocks,
connect them all together properly, and come
lip with a station .

Similarl y, the specific circuits discussed ill
earlier articles in this series can also be COIl­

sldered as blocks, and hooked toget her in a
nearly infinite number of ways to provide the
sideband station you prefer.

III using the building block concep t, two
fac tors are of extreme importance. \Vhenever
two blocks a re joined, they must be com­
patible both in signal level and in impedance.
Thus you wouldn't connect a coax-output-only

F
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a mechanical or a crysta l latt ice type (\ V6T E U
used a crystal lattice ) . The filter output
is upper sideband, and passes through a class
A voltage amplifier before reaching the firer

,
mixer.

The ot her input to the first mixer is the -lx
or Gx crystal frequency mentioned earlier;
the output of this mixer is always at 5 times
the origina l crystal frequency. Since the 45.:)
kc input was upper sideband. the outpu t will
he upper sideband if the in jection is at 4x,
and will he inverted to lower sideband if the
6x injection is used . This tri ck provides a
choice of sidebands with no compromise of
filt er characteristic.

Ca rrier output from the ca thode follower is
also provided to the first mixer through all
"in ject ion" potentiometer, to allow AM opera­
tion if desired.

The 22.~() kc output of the first mixer then
goes to a second mixer, where it is hetero­
d yned against the output of a VFO operating
in the 52,sO-62:50 kc region ; the output of
tlris mixer is between .'3 and 4 me. usable on
7.S d irectly and capable of being heterodyned
again to higher hands. This heterodyning oc­
c-urs ill the third mixer. where a crys tal oscil­
lator p rovides the transfer signal.

Output of the thi rd mixer goes through u
chain of linear amplifiers, at ever-increasing
power level , to the antenna. A bit of ou tgoing

The W6TEU filter system
A good star ting point is the \V6TEU "Side­

band Pa ckage" first described in the Tune,
1958, issue of QS'L A block diagram of this
unit is shown in Fig. 1 (for the schematic, see
the ARRL manual Single Sulrband fo r the
Radio Amateur- or draw your OW I1 by fillin g
in the blocks with the circuits from previous
articles in this series ) .

The block marked "speec-h amplifier" is a
conventiona l audio ampli fier suc h as that used
in any modulator, giving approximately 30
volts peak audio output from a crysta l mike
(but only about 2: volts are normally used­
the rest is reserve ). The resulting audio feeds
a two-diode balanced modula tor.

The balanced modulator a lso receives rf
input from a 450 kc crysta l oscilla tor, throu gh
a cathode follower used for impedance t rans­
formation. An un usual fea ture of this circuit
is that the crysta l oscillator outpu t is also
doubled, then passt'd through a stag(' which
can be switched to either double or triple,
giving a ll ou tput Ireq ueucy which is either 4
or 6 times tha t of the crys ta l. This is used
later to provide choice of sidebands.

Output of the balanced modulator goes
through a 45.~ kc fi lter, which may be either

transmitter d irectly to twill lead; you'd put an
an tennna tuner (another block designed spe­
cifically for matching purposes a t each end or
"interlace" ) in between to make everything
work.

Most of the circuits discussed so far are
fairly compatible; input and output require­
ments of each are described in the original
discussion s and won't be repeat ed here. A
few just don 't wo rk out right witho ut mat ch­
ing blocks between .

To show how the blocks C:1I1 be put to­
gether into a number of different systems, let's
look at some of the more popular homebrew
sideband systems from the recent past , as well
as at one commercial transmitter.
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Fig. 5 . The D58, Jr .
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The Little Feller
O ne of the simp les t of a ll stugle-siclebaud

trnnsmittiuu sys tems is L ester Earnshaw's
"T ucker T ill Two" a pparen tly fi rs t described
ill "T he Skleb.mder" and later p icked lip and
modi fi ed b y a muuber of other p eople . a ile
of the most interesting vers ions of this sys­
tem was "T he Little Feller," first p u t toget he r
by \V50HII and reduced to d up licatuhle form
by \ V5BC S, nud described by them jointly in
the November. 1962, VHF Horizons,

Fi~. 4 shows the block diagram of "The
Li ttl e Feller," uud you 'll notice that it uses
Oldy four tubes ( outsid e of the power supply )
to gin' SSB output in the :50 me band.

Audio passes through a 12AT 7 preampli­
fier. although ;I carbon mike is used ( p u rpose
of the carbon mike is to reduce highs without
resorting to all audio filter ) . It passes through
a homebrew phasing network consisting of
two capacitors and one resistor, then goes to
a pair of two-diode balanced modulators .

D---§ -B B

the ot her two systems exam ined. It goes di­
rectly to a b rid e-type balanced mod u lator,
w hich gets its rf from an 8553 kc crystal os­
c illator. Output of the modulator goes to a
filter w hich passes 8550-8552.7 kc, and the
sideband w hich gets through the filter is then
amplified hy two class A voltage amplifiers .

In the transmit position, output of these
amplifiers goes to the transmitting mixer,
which receives its other input from a variable
crystal oscillator which can tune some 50 kc
on 1.5 meters. Mixer output feeds a 12BY7
driver, which in turn pushes a pair of 1625's
which are hooked to the antenna.

III the receive position, incoming signals go
through a cuscode rf amplifier into the receiv­
ing mixer. which also is fed by the YXO; out­
put of this mixer goes to the filter input, and
the output of the amplifiers following the
filter is switched to a product detector which
gets its BFO signal from the 8553 kc crystal
oscil lator.

Switching from transmit to receive is done
primarily by supplying or removing plate volt­
age [rum t he various tubes; only two signal­
carrying lead s arc switched, one at the an­
tennu and till' other at the if ampli fier output.

Fig. 4 . The Little Feller.

The great similarity between a SSB trans­
mitter and a SSB receiver has prompted sev­
eral designers to combine the two into a single
system ; quite a number of SSB transceivers
are now 011 the market. One of the original
designs was that by \\'3T L i': , described in
JUlie. HJSH, ill QST. Fig. :1 shows the block
diagralll of this unit.

Audio ill the \ \':3T LN unit comes from :1
carbon mike, l'lilllillat ill~ the p re-amp used in

,.

The SSB transceiver

The W2EWL phasing exciter
This exciter is a filter type, and has been

h igh ly popular with those liking filter exciters.
One of equal popularity among the phasing
set was \ \,2E\\'L's "Cheap and Easy SSB: '
originally described in QST for March. 19,56.

The block diagram of this unit appears in
Fig. 2 j the schematic is in the AHRL publica­
tion ment ioned earl ier.

Like the \\'(iTE U rig. this uses a conven­
tional audio pre-amp without about the same
characteris t ics; it feeds a cathode follower for
impedance m atching . a nd the audio then goes
th rough a low-p ass filte r to remove everyth ing
above about 3 kc before reaching a commer­
cia l phase-shift network .

Outp ut of the p hase-shif t network feeds
a pair of triode amplifiers, which in tu rn
drive ( through transformers ) a Iour-dtode
balanced modulator.

The rf input to the b alanced mod ulator
orig ina tes ill a H me crystal oscillator, passes
through all rf phase-shift network , and then
meets the aud io in the balanced modula tors.
A tunk circuit in the balanced-mod ula tor out­
put does the phase add ition and cancellation
w hich ~ets rid of one sideband, and a voltage
amplifier brill~s the wanted sideband up a hit
in level be fore it reaches tilt' mixer.

T he mixer's other input is from a YFO op­
eratiJl~ near 5 IIIC'. and mixer output goes to
a pair of 162.~'s (or S07's ) which feed the
untennn directly.

. ! SAL
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signal is sampled and used for automatic gain
control, to prevent limiting in the linear amps.



quality used ham equipment with the Harvey per­
formance guarantee. You get a 90-day warranty
plus complete equipment check-out. And if you're
in the market for new ham equ ipment, our liberal
trade-i n allowance lets you step up to what you've
always wanted.

Remember, the sign of the pink tag at Har­
vey's is your clue to the best values in quali ty
used ham equipment.

- Elliot Berelson, WA2HDP

~
HARVEY

103 W. 43rd St. / N.Y., N.Y. 10036 / (212) JU 2·1500
60 Crossways Park West / Syosset, L.I ., N.Y. 11797 / (516) WA 1-8700

RADIO CO. INC. federal El ectronics Inc. (Su bsidiary): Vestal Parkway, Binghamton, N.Y. I (607) Pioneer 8-8211

In the market for quality used ham equipment?
Harvey Radio says look for the pink tag. It's your
assurance at Harvey's that you are getting the
best used amateur radio equipment at prices you
won't want to miss.

For over 38 years Harvey Radio has served
amateur radio with the widest variety of ham and
electronic equipment at the lowest prices. Now
Harvey goes a step farther by offering pink tag
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few co nveniences to it. Things such as VFO
control, VOX circuits, and T-H switches make
life much easier.

Common usage of the VFO in sideband
opera tion is by the het erodyne technique ;
this min imizes any frequency instability of the
\ '1'0, a ll import ant considera tion when y Oil

c-on sider thai SO to 100 cps is tho maximum
d rift al lowable ill sklclum d.

Pllasillg rigs gcucra ttug their sideband at
9 me usuallv usc a 5 me YFO, so that the
VFO outp ut may be added to a 9 mc uppe r
sideband to get USB out put Oil 20 meters, o r
sn htructctl From the Sal lie ~) m e signal to get
LSB 0 11 75.

Another "1'0 technique, passed along b y
\\ '5()\1I ill Q S ]' several years ago, uses two
balanced modula tors to gtve t he choice of
US B or LSB, at the VFO output frequency.
A block diag ralll of the te-chnique is shown
ill Fig, H.

F rom the \ '1'0, the rf signa l is feu to a
balanced modula tor a long w ith the crysta l
frequency of the sideband exci ter (which may
he eithe r phasin g: or filter, and at any Fre­
qII Cl lCY) . T he output circuit of this balanced
modulator can he switched to either the sum
Frequency, or the difference. This sum or dif­
[err-nee Frequency. in tu rn , goes to another
balanced modulator together with the SSB
outpu t of the exci ter. Output of the second
balanced modulat or is on the VFO's original
fl'l' (!IIeII CY.

If the dillcn-ncc frequency was chosen
from the firs t mixer, the sideband output will
be the same as that from the exci ter. If, how­
ever, the slim freq uency was chosen, the side­
hand will be inverted so that lower becomes
upper and vice versa.

As orig inally d escribed, the VFO was on
3900 kc while the exciter was on 450 kc; any
Frequencies will work, however, so long as

Double sklehand-ethc DS13, .I r,

Fig. 6 . Getting USB or LSB at the VFO frequency.

The rf for the balanced modulators comes
from a GUB oscillator-multiplier, which uses a
Hober t Dollar circuit to get 25 me outpu t
from the triode half with an 8.3 me rock. then
d oubles in the p entacle. An He If phasing
network is used between the multiplier and
the modulators.

SSB outp ut from the common tank circu it
of the modula tors is a mpli fied in a 6CLn
driver, opera ted class A, and then goes to a
neutrali zed 61 ·16 output stage. And tha t's a ll
there is to it.

The sideband VFO

D ouble sidelu.u d is jus t ubont as sir up lu;
the G -E I b m News "DSB, j r." circu it also
used four tubes to get comparable output. The
block di agram appears in Fig. 5, a nd is ap­
plicable to almos t any DSB sys tem.

Audio passes th rou gh a single stage of
amplification , and is then clipped a nd filtered
to increase the avcrage power Ievcl. Next, it
gees to a low-power ( less than 1 walt here )
power amplifier, w hich drives the b.rlunccd
modula tor.

HF for the balanced umdulutor input comes
from a triode crystal oscilla tor, operating at
final output frequency. The balanced modu­
lat or itself is of the act ive type, using t wo
powe r-output tubes. this is the biggest diffe r­
cnce between DSB nnt] SSB so far as the
system goes. Output [rom the balanced 1ll0UU ­

lator goes directl y to the an tenna , uud )'011

hn ve a fun ctioning DSB rig.
Many variation s of these five systems are

possible ; in add it ion, there's nothing to stop
you from going hack th rough our preceding
articles and putting together the blocks in
your own way, to come tip with still a differ­
en t system. At least one fellow has tried Icl­
lowing a phasing system with a filter, to get
all the advantages of both techniques (he
says it works fine ).

'"

At this p oint, you have a comp lete sideband
transmitting sys tem- but you stiJI add quite a Fig . 7 . Simple QT VOX.
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Fig. 9 . Crystal d iode voltmeter .
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Instrumentation
Am " transmitting system requi res some in­

strumentat ion. FCC regulations require us to
log input power used, and mas! of us want
to be uhle to lime up for maX1I111lm output

like VOX circuits, q uite a few have been
designed .

Several of the most p opular have been built
around grounded-grid triode amp lifiers with
high-valued grid -leak resistors, bypassed to
ground . Under normal received signal condl­
tions, these amp lifiers give some gain ( w ith
a tuned plate circui t ) . H oweve r, w hen hit
with several volts from the transmitter, the
grid draws current and the resulting current
flow t hrough the big grid-leak res istor cuts
the tube off. You can even p ick off a bit of
th is cut-off voltage through an isolating re­
sistor and usc it to mute t he aud io of the
receiver, if you like.

A typical schematic of such a circuit,
adap ted from a design h y W3LYP originally
p ublished in QST for October, 1957, appears
in Fig. 8. The original circuit operated up to
the kilowatt level w ith very low S\ VR, but
on lv with IlCA tubes. Othe r makes were un­
abl~ to take t he high rf voltage between
cathode and filament . T he modificat ions in­
cluded here are intended to make any 6BZ7
usable , as well as to allow for rece ive r muting
at the sume ti me.

All of which brings liS around to the final
sub ject 0 11 ou r agenda: instrumentation , ad­
jus tment . and testing.

To many operators, SSB opera tion and
voice control are synonymous. Actually,
eithe r can b e used separa tely, but most of
the advantages of voi ce-control or VOX oper­
otion can be used to thei r full est only w ith
a supp ressed-carrier system. On the other
hand, A;\I does not sound so good with VOX.

.\Iany VOX circuits have appeared ; b asic­
ally, all of t hem consist of a way of using
the audio from the microphone to either trip
a relay or fi re a keying tube, so as to turn the
transmitter on and the receiver off whenever
the microphone is receiving any sound .

The earlier ci rcuits could n't b e used w ith
a loudspeaker, because the mike had no w ay
of telling where its sound was coming from.
Later, howeve r, cancellation or QT circuits
were developed to allow VOX and loudspeak­
crs to live together.

O ne of the simp lest such VOX units was
developed by \ V6IBR, and uses only three
twin tubes plus a relay. T he circuit is shown
in Fig. 7.

Audio sampled from the transmitter is am­
plified in half of the 6SN7. w hile some from
the receiver goes to the other h alf of this
tube . Outputs of both tubes go to half-wave
rectifiers ( the two halves of a 6H6 ) which
are connected to g ive D C outp uts of opposite
polarity. The Slimmed outputs of the recti­
fiers, in turn, fi re a keyer tube, the 6SL7.
When no output is being received from the
transmitter the kever tube conducts and, .
holds the rel ay closed. By proper balancing
of input level "controls. this condition can be
made to hold true even fo r loud signals from
the receiver. Bu t w hen you tal k into the m ike,
the kever tube is cut off hy negative voltage
developed th rough the " tra ns mit" rectifier ,
and the relay d rops out , pl1ttin~ the trans­
mitter on the air.

A number of othe r VOX circuits have ap­
pearcd in the literature fro m time to t ime ;
the ARRL p ublicat ion mentioned earlier COI1­

talus a wide select ion of them .

T-R switches
" 'Hh a YOX circuit ( as \\'(,11 as for break­

ill 0 11 C \V, wh ich is a hi t outside our scope
11t..-re ) vou mus t have vi rt ually instantaneous
chaugeover of the uutcnuu fro m transmit te r
to receiver. Antenna rel ays jus t d on't opera te
fast enough; the sit uation calls for an elec­
tron ic switch w ith no moving p a rts.

Such a switch is called a T -R switch, and

vox

they are separated p roperly to avoid image
troubles.
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Fig . 10 . Typical two tone patterns. Flq . 11 . Twi n trapezoid (bow t iel patterns.

power as well. 111 addition, with a sideband
svstem it's essentia l to ad just it for maximum
linearity ( th is is importan t ill A~ I too, h u t
not so well realized ) . All of these aims re­
quire different types of instruments to be
hooked into the ci rcu it.

Input p ower is easy to determine wit h u
plate milliammeter and a voltmeter across the
final power supply; with suppressed-canter
systems, the FCC has ruled that the official
power input is the p roduct of the voltage and
the highest current read on the meter during
operation, with the furt her speci fica tion that
ti le m illiammeter used have a time constant
not greater than ~ second (th is is true of
almost all common milliammeters ) . Thus if
vou run 500 volts to the filial uud the current. ,
meter occasionally kicks 111' to 2.~O ilia , you re
running an officia l 12.S watts input .

Output power is m easured most simp ly hy
some sort of rf voltmeter connect ed across the
feed bnc . A rcflectometcr type of S\\'H b rid ge ,
ill the forward -power position , is excellent.
So is a crystal-dioxide voltmeter ( isolated hy
a resistor "to avoid harmonic trouhles ) across
the rf output jac-k, as shown in Fig. O. With
either of these, tune for mnximum meter
swing with a stead y-tone input signal.

Both of these types of in strumentation are
necessary for day-to-day operation , but for
initial t uneup of a sideband rig- a lld most
helpful also in routine operation-an oscillo­
scope of some type is a must.

T he reason for th is is tha t a meter can tell
vall onIv how much power is going in or com­
ing out; it can't tell how distorted the power
is or isn't .

T he sideband scope need not he elaborate;
several simple varieties have been described
ill the past. Most service-type scopes can he
adap ted for SSB waveform exnminatiou by
connecting a length of twinlead to the verti­
cal deflect ion plates of the CRT. then fo rm­
ing the other end of the twinlead into a
two-turn loop (sp litt ing the in sulating web
down the m iddle first ) and coupling this loop
to the final amplifier tank.

For some sideband tests , a pair of linear
envelope detectors call he used , and then no
rf appears on either seopp input . C ircu its for
these detectors will he discussed a little later.

All sorts of sideband test s cu n be run with
the scope. The most common, often used for
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checking general adjustment of the linear
ampl ifier , is the "two-tone" test.

Testing with the scope
T o perform this test , feed ~n ~11(1i o s i p;~ l a l

of about 1000 cps into the mi ke input, being
careful not to overload the audio sect ion of
the rig. Unbalance a modulator sligh tly to
inject some carrier, so that two tones sepa­
rated bv about 1000 cps go through the fi nal.

In a ' filter rig, this is done by first unbul­
anciug the modulator so that about h '.llf-!lOWer
carrier goes through. Then the audio IS fed
in and increased in level unti l the negative,
peaks on the scope just meet at the center
of the display.

In a phasing exciter, leave the carrie r hal ­
nuce alone hu t d isab le the aud io input to
011(' of the two balanced modulators . Feed
just enough audio tone in to get a usable pat­
tern.

The "two-tone" test call show you the point
of peak limiting of your final, ca n show. t~lC
proper hias point , and cun n -venl p arusifics
also.

Typical patterns of th is test ,~ re sho\~'n ill
Fip;. 10. T he first pattern , A, IS the 1l1~al.
Pattern B shows the e ffect of too much 111as,
whi le pattern C is what you'll get if you're
overdriving. Extreme overdrive gives pattern
D while purasitics show lip as in pattern E.

,F or phasing rigs only, a more informative
variant of the two-tone test is the " tw in
trapezoid." This is also very lI:ef~l l \~it h
D SB transm itte rs. The test setup IS identical
with that of the two-tone test except that the
horizontal sweep signal for the scope is taken
from the audio oscillator ra ther than from the
scope's internal sweep oscillator. . .

Patterns to expect with the twiu trapezoid
(sometimes called how-tie ) test appear in
F'ig, 11. T he ideal pattern is shown at A; B
shows the effect of too m uch bias . Pattern C
is sligh t overdrive, while D shows extreme
overdrive. If the pattern shown at E appears,
you have phase sh ift in the system and

Fig . 12. Phose sh ift equa li ze r.
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SUPER

unbelievable mobile performance
The Super Hustler has .. .
H igh Power Capability- Capable of maximum legal limit on SSB.

W idest Bandwidth - Better than ever ... maintains minimum
SWR over phone portion of 40, 20, 15, and 10, - 60 KC wide
at 2 to 1 SWR on 75 meters.

low SWR - 1.1 to 1 or better at resonance . . . no special match ­
ing required .

Proper Base Impedance - Nominal 52 ohms at resonance - no
magic lengths of feed line or matching devices requi red .

low Frequency Drift - Frequency drift from heat held to abso­
lute minimum.

Here 's 413 reasons for exceptional performance.
~--------------------------
"Ill Coil w ire contains 413 individual conductors insu­

lated from each other for top performance value.

See the new Super Hustler at your
distributor NOW , , . get the facts.

JANUARY 1966

SWR chart and com-
parative information
supplied on request.

--e
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Fig. 13 . RF de tector . See Fig. 14 .

should connect an equalizing circuit such as
tha t of F ig. 12 bctwen the oscillato r and the
scope: ad jus t for a d ean p attern.

Linearity tests

To check for perfect lineuri ty the most in­
formative technique is to samp le a little rf
SSB ahead of the amplifier, and a little more
after it, then compare the two samples. This
is easily done wit h a scope and two linear
detector units.

Fig. 13 shows the circui ts of the two de­
tector units, while Fig. 14 shows the test
setup in block-diagram form. Such a setup
can be p erm anently wired in to the system,
corn ing out on two sets of leads to tie into
the scope.

To start the test, feed some a udio into the
transmitter and connect the scope into the
circuit. Set horizontal input selector to "ex­
ternal ," and adjust hoth vertical and horizon.
tal gain controls on the scope to get a st raight
line at a 45-degree angle (if possible ) . If you
can't get the line stra ight, ad jus t for a 45~

degree angle at the stra ightest part ; if the
line opens up into a loop, hook up the equal­
izin g circuit of F ig. 12 and ad just to get a
line.

Now you can eithe r lise the single-tone
sine-wa ve input, or mere ly talk into the trans­
mitter. So long as everything is operating
perfect ly. you'll continue to get the stra ight
line as shown in A of Fig. 15, although
length of the line will vary as you talk (and
it will shri nk to a dot when you a ren't talking
at all ) .

Improper operat ion of the amplifier is in­
<Heated by the other patte rns of Fig. 15. Im­
proper tuning of the driver can gtve the p at ­
te rn shown at B (which may come out upside
down 0 11 your scope due to phase reversals ) .
Pattern C indicates non-linear operation due
to incorrect bias. Pattern D shows overdriv­
iug of the final. This test, incidentally, can be
used for talking up to the absolute legal limit
with no fea r of hanning the tubes while test­
ing. It was fi rst described by \V8QN"V ill
CQ for Ma rch, 1958.

So far, we've been talking about operating
tes ts mostly; however, initial tune up is a most
important testing step, so let's take a little

"

time to see how it's done on the va rious types
of rigs.

Tuning the filter rig
Simp lest of all types to tune initially is the

filter rig. W e'll assume that all the stages
are opera ting and p roduce at least some O~lt­

put, approximately of the nature you In­

tended. This is initial tune-up, not de-bug-
~ng. .

Fi rst step is to key the rig and insert a little
bit of ca rrier. This injected carrier is used to
tune the final stages for maximum output
power just as if it were a C\V ri~ or an AM
phone affair. .

Now remove the carrier injection and see If
the output drops to zero. If not, ad jus t the
balan ce of th e modulator until it does. You
should have no detectable output at all in the
absence of speech input.

\Vhen vou have the carrier completely out
of the way, you can proceed to test linearity
of the final. Ad just bias for best linearity.
being certain not to end up with a value of
resting p late current which is too high for
the tubes. If VO Il do. make the best com­
promise you can . You'll find the loading t.o be
another important factor; underloaded linear
amplifie rs are seldom very linear. One quick
way to find a starting point is to inject some
ca rrier, tune for maximum output, then load
up ( redipp ing for resonance every tim e ) u u­
til output d rops 10% from maximum . Remove
carrier and ad just bias for best linearity, then
touch up the loadin g.

The DSB rig
Next sim plest to tuue is the DSB rig. Pro ­

cedure is essent i.i llv the same; fi rst inject a
little carrier by unbalancing the modulator
and tune for maximum output, loading a little
heavier than the point of maximum smoke,
then re-balance the modulator for minimum
carrier.

Then hook up a scope for the twin t rape­
zoid test , and adjust bias for the best cross­
over characteristic . When vou get it , you're
ready to go.

ssa AMF'LIFIER •
EXCITER UNOER TEST

DETEcTOf'OETEcTOR
I scoee n

ED
v •

Fig. 14. Linearity test se t up.
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Fiq . 15. Lineontv test pattern .

The phasing system is harder
Most comp licated of a ll to initia lly tunc is

the phasing rig. On it, yOli have at least four
and often more specia l ad jus tmen ts, in addi­
tion to a ll the normal rf tun ing controls.

Quickest way to tune one of these is to
follow the same initial procedure, to the point
of having increased fin al loading for a 10%
drop in outp ut, then simp ly look a t the out­
put rf waveshape with a single tone aud io
input. The waveform of the aud io should be
free of harmonics, because they will give you
troubles.

If everything is working right, you'll see a
band of light with perfect ly smooth top and
bottom edges on the scope. This indicates
suppression of both carrier and undesired
sideband by more than 30 db. 'lore likely,
you'll find ripples on the patte rn. If the rip­
ples look like two di ffe rent freq uencies a rc
present , you have both carrier and "wrong
sideband" in the output. If they seem to be of
only one frequency, the carrier is p robably
satis factory but the other sideband is still
showing up. T ypical patterns for all th ree
cases appear in Fig. 16.

Note that ripples due to carrier a re twice
as wide as those due to "wrong sideband."
This tells you which adjus tment need s touch ­
ing up.

The controls and what they do a re as fol­
lows : the rf phasing control. somewhere in
the rf phase-shift network, is one of two
(sometimes three) which affect sideband sup·
pression . T he other two arc the nf balance
control, usually found in the circuit of the am­
plifier following the phase shift network, and
the nf p has ing control, ahead of the PSN .
The carrier balance controls, in each of the
two balanced modulator ci rcuits, control car­
rier suppression.

When you're looking at the outp ut wave­
shape, it 's easiest to adjust the carrier bal­
ance controls with no aud io app lied, working
for zero output from the exciter. Then app ly
audio, and follow a round-robin techniqu e
with the other controls to minimize ripples on
the display.

However, even wit h all ripples gone, there
is a chance that you may have adjusted to
put some "wrong sideband" into the signal
to cancel out unsuspected 3rd·hannonic out-
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Fig. 16. Carrier and sideband suppression.

put! For this reason, it's always wise to check
with a sharp receiver a fter using the scope
for tuneup. The receiver can b e used inst ead
of the scope, but in the early stages of ad­
justment is sensitive to overload.

To use the receiver, first tune to the
wanted-sideband output signal with the re­
ceiver set for minimum bandwidth, and ad­
jus t coup ling from receiver to transmitter to
get a convenient Svmeter reading. Then tunc
down to the carrier fr equency, and balan ce
the carrier cont rols for as close to an absolute
null as you can get. Finally, tune on to the
"wrong sideband" and adjust the supp ression
controls for the best null p ossible here also.
Then go b ack to the wanted sideband and
check all the adjustments, just to make sure
noth ing has gone wrong.

]f you can't seem to make the rig behave
during any of these tune-up p rocedures,
trouble-shooting is indicated . However, it
should be little p roblem if you have put the
sys tem together build ing-block fashion. Usu­
ally the type of misbehavior p oints to tbe
offending circuit. For instance, b alanced­
modulator trouble usually manifests itself by
an inability to get a carrie r null. This may be
due to a bad diode, or to a tank circuit
pulled far ant of resonance by diode capaci­
tance.

Tn a filter rig, troubles in the fi lter show
up as incomplete sideband sup pression. The
cure depends largely on the type of filter
used. The same symptom in a phasing rig
usually comes from the audio phasing section.

L ack of linea rity may he due to imprope r
adjustment or to faulty pa rts values in the
amplifiers; howeve r. a rough-sounding fi na l
signal may not be due to the amplifier a t all
as the modulators themselves m ay be a bit
non-lin ea r also. This type of distortion is usu­
ally cured b y keeping the ration of rf to audio
voltage high, or, in other words, operating
the balan ced modulators at extremely low
modulutt on-percenlnge levels and making IIp
th e gain in the lin ears later.

Bv this time, Vall should have enough d ata
to design, build: test , and operate any kind
of SSB system. If you need add itional data,
the books listed at the end of the first article
of this series are recommended. See you on
sideband!
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MARK I LINEAR AMPLIFIER
Five Band, 2000 watts PEP input.
Uses two Eimac 3·400z or two Am­
perex 8163 triodes.
PRICE $425

TUBES $ 68

MATCHING AC SUPPLY
with speaker, phone jack.
MODEL 117·XC $85
MODEL 230·XC
for 230 volts $95
DC MODULE Converts AC supply
to 12 volts DC for portable or
emergency operation .
MODEL 14X . . . . . $55

PLUG·IN
VOX UNIT

for either
•transceiver

MODEL VX·l $35

CRYSTAL
CALIBRATOR

KIT . . . .. $19.50

SIDEBAND
SELECTOR

KIT $18
Kits for Model 350
only. Model 400 in ­
eludes these features.



•

MOBILE VFO
Miniature size. Covers phone
bands. Makes it possible to trunk
mount the transceiver.
MODEL 406 . .. _. _. . $75

REMOTE CONTROL KIT
For trunk mounting of transceiver.
MODEL RC2 $25

from all the gang

at SWAN

DUAL VFO
ADAPTOR
Provides for the addi­
tion of second VFO for
separate control of
transmit and receive
frequencies. May
plug into either 350
or 400 transceiver.
MODEL 22 .. . _$25

MARS OSCILLATOR
5 fi xed channels. pre-set and locked to any
frequency. May be used directly with Model
400 Transceiver or with Model 350 and
Model 22 adaptor.
MODEL 405 _ __ $45



Gus Browni ng W 4BPD

Gus: Part IX

At the end of Chap ter 8 I was on the island
of Mahe with W0AIW, W0~IAF, W0UQV
and Harvey Brain, VQ9HB wh ere we had all
ga thered for the purpose of going to either
Agalega or Aldabra Islands. The boat had
been cha rtered from H arvey. Plans had been
made to have the boat ready for us to depart
immediately upon our arrival from Mombassa .
But the boat was a long way from being
ready to leave. Some of us were at the point
of wanting to go back to Mombassa because
we discovered that it would be alm ost impossi­
ble to ge t the boat in condition to depart in a
day or so. The 0 boys had a rather tight
schedule, as they had to return home by a
certain day. As for me, I had no definite
schedule, my problem being centered around
money. After much talking and work we did
get the boat in a more or less seaworthy con­
dition. H arvey went to Ternolgee's Store and
bought the necessary things we would need.
\Ve loaded our equipment on board . The
transmitter was strapped down in the hold on
a small table and the 'putt putt' (generator)
was fastened down on the front of the deck.
T he cook stove was in the center of the deck
with the two 50 gallon drums of petrol fas­
tened down very near it! Macari the cook had
his big bag of rice, ole Doc had his deep sea
fishing equipment, and Harvey had his black
cat. \ Ve were as ready to go as we would
ever be.

Harvey maneuvered the ship very expertly
through the maze of buoys and other obsta­
cles between the short p ier and the deep
water of the channel. Mike got his deep sea
rod out and put a spinner on the line and let
it out behind the boat some ISO or 200 feet.
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Xl ucan got busy with his cooking on the
open deck . Now let me tell you about that
cook stove th ing. Built up on the deck near
the center of the deck was a spot covered
with sand some 3 or 4 inches deep. In the
middle of this box in a p ile of sand were four
metal rods with metal on top of them on
which to set the pots and pans. The fuel used
was pieces of wood that burned under the
pans. This was what you might call a real
open air stove. Of course when the fire was lit
there were a lot of sparks and with the wind
that was blowing, these sparks would fly
everywhere. Now with two 50 gallon drums
of pet rol 1I0t too far away it certainly did
make for interesting conversation. I told the
fellows that it did not worry me at all. I said
that T was just going to let my insurance com­
pany worry-there was no need for both of us
to worry. I don't think this line of reasoning
went too well with them though.

We were headed for Agalega which back
then would have been a <new one: Port Vic­
toria faded in the distance. The seas were in
a very fine mood with nice little swells with a
sort of clockwork rhythm to them. The boat
would rock from one side to the other and
then the bow would go down and then the
stern. I called this the Mahe Twist or the
Seychelle Swing. It was a real soothing sort
of thing, at least to me it was. Not having
been to sea before and not having enough
sense to know that such carrying on would
maybe get the sea sickness bug started, I just
sat back and enjoyed it all. For about the
fi rst three or so hours we were in the open
channel and not too far away from land so we
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were shielded from the white caps of the open
sea. \Vhen we approached the end of Mahe
Island I could see all those pretty white caps
on the deep sea beyond. I could see that
thin gs were going to get very interesting
when we left the protection of the island and
were out in the real ocean.

All this time Macau was busy cooking his
rice and fish . You know, down there they let
the head stay on the fish when thev frv it and
they fry it in some sort of oilv oil \~hi~h never
cooks the fi sh to a brown coior. In fact when
it is completely cooked it is the same color
that is was when first put in the frying pan.
I noticed that Doc was keeping one eye on
the fish and the other O il the sparks flying
here and there.

Well, there we were four land lubbers
about to hit the open sea in a small boat
about 50' ]on~ and ahout 12' across. It was
basicall y a sailboat with a small diesel used
generally for docking or when there was no
wind at all. It was a good sea-worthy ship awl
Harvey a good cap tain. There were no con­
ven iences of home on hoard. You slep t down
in the hold in swinging hammocks and there
is the usual smell that exists in the hold of
boats like this. The smell is a little fishy, a
little diesel oil. a little kerosene and a little
petrol. Then there is the smell of human
beings mixed up with all these other smells,
and , of course, a little black ca t smell thrown
in with all the others. But, you are on a
nXpedition . When things are not going right
and the situation is a little rough I always
think of all the boys back home that are
watching us and getting their rigs right, lock­
ing their front and back doors so they can
safely run a good kilowatt without being
bothered by the FCC walking in on them.
You know the old saying, "the show must go
on." A few smells here and there are of small
conseq uence- a t least that's my opinion.

We were heading for a good one-Agalega
Island-and the quicker we got there the bet­
ted it suited me. I had had a sample of the
thrills of being chased at Monaco, San Marino
and Campione d 'Itah e and wanted some
more of it. Of course we d id some IM~ I work
on the boat telling the fellows we were a ll
our way. Alon g about thi s time we had ar­
rived at the end of the island of Mahe and
were now heading for the open sea. Remem­
her I am wri ting this little chapter in Au gust
1965 and the trip to Agalega was in the
month of August 1959- thaf s six years ago,
so some of the little highlights here and there
may be forgotten since I don't have any of
my notes with me here in 4X4 land.

JANUARY 1966

I am now operating a 4X5VB at what's
ca lled a kibutz. This is one of the community
fanns of 4X4 land. These fanns here are run
like a big family. This is a small one, only
about 2,000 acres and about 260 adult work­
ers, half male and half female. Everyone eats
in the big dining room . There are about 4
families in each house. These houses are built
long; like a motel back home and every fam­
ily has about 3 rooms to use. They have a day
nursery for the little ones and also a kinder­
garten and then grammar school. It is a good
deal, hut I doubt if they would work out in
the States. The people in the kibutz can leave
anytime they want to. Most of the people stay
here all their lives. They have the security of
knowing they have a roof over their heads,
clothes to wear, plenty of good food. medica l
services and retirement when they become too
old to work. Most of the people work only 6
hou rs or so each day. They have a swimming
pool and all sorts of sporting facilities. I have
heard or read somewhere that life on collec­
tive farms in some coun tries is not quite so
pleasant and you cannot leave when you want
to. That's not so here. If you are looking for
lifetime security this is the place. I under­
stand they have been running these for a long
time, so they do work.

So much for the kibutz. Let me ask you if
any of you fellows have ever ridden a camel.
I don't mean just to get on the back of one
and let someone take your picture. No, I mean
ride one fer a whole day. We, Dick YA4A
and I did this while we were up in Afghanis­
tan because that was the only way to get to
one of the places where we operated. To me
it was not much fun- and we had to ride one
back too. I see why they call one of them
'the ship of the desert: You can get sort of
sea sick with that swaying back and forth
while they walk across all that sand. In the
afternoon and I mean every afternoon about
4 pm the sand storms come up and the sand
is flying for the next 2 or sometimes 3 hours.
At that t ime you are one of the nomads you
have heard about. You ca n hardly see beyond
the nose of your camel. During these sand­
storms I suppose the camels go more or less
hv instin ct with their built-in radar systems
guidmg them. You should have seen Dick and
I with our outfi ts a ll . \Ve really looked. like 2
shieks sitting on our camels. The radio equip­
ment and 'putt putt' were strapped on 4 other
camels. This is DXpeditioning the hard way. I
think Dick and I have had it as far as this
kind of DXped.itioning is concerned' But you
know you are trying to put a rare prefix on
the air, and this is part of the game. \Ve really
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did get to see many out of the war places in
Afghanistan. Oh yes, we were in sight of V IS,
UL7, and U~18. \ Ve checked lip on the Kyber
pass area and you know there is a neutral
zone t here, so we took this up wi th the A HRL
to see w hat the chances were for it being a
new one. Also we are looking into this King­
dom of Swat business. Now that would be
a dandy wouldn 't it ? Wheu you 1"11 11 out of
countries you have to make 'em. Cokes in
Afghanistan ( 12 oz. cans) a re 50 cents each!
I controlled my desi re as much as possible,
only one can per day. There is a chalice of a
return trip to YA land if the AHHL makes
either of the above spots a new one. Well,
there you are, IIOW back to the trip to Agalega.

Here we were just leaving the island of
Mahe behind liS and en tering the deep blue
of the Indtau O cean and the SE Monsoon was
just beginn ing to end. Everything had been
going so smoothly and nice until we got a
short distance from the shadow of the island
- Bang, we were in it a ll of a sudden. D oc
pulled in his tro lling line and things were se­
cured very quickly. You should have seen that
H t-C ain model 14 AVS swing. The salt spray
was all over the place, Macau was fightillg
his fire under the cooking thing on the deck
anti needless to say those sparks were flying
everywhere. Everyone was hanging on to
something to keep from heing: blown over­
hoard. H arvey was ill his p oop deck house
and keepin g the old tub under good control
since th is was nothing n e w to him . This toss­
ing and pitching kept up from then 011 un til
we fina lly carne back some 3 or so days la ter.• •

Well, fina lly it got time to eat-after we
had been tossing and pitching all this time.
Since we are rice eaters in South Carolina, I
told Macau to fix me up a plate of rice and
fish. I noticed that Doc was keeping his eyes
g lued to that oily fish on my pla te . \ Vhen I
told Macau the rice looked too drv M acau

• •
p ut more gravy (gravy heillg oil) 0 11 top of
my rice. We-ll. tha t's w lrr-n Doc d ecided it was
time fo r him to count the fi sh over the ra il.
Here I was sitt ing down right smack 0 11 the
deck eating my fish aIHI rice d inne r. Doc
came buck from his little run to the rail and
I said "Join me, Doc, the food is F I\." While
saying this I picked lip the fish by its head
and chomped down. A little oil dripped from
Illy hand to the deck-well there went Doc
again wit h his fish survey. Just before he de­
parted he sa id to me " How t-an you. C lIS?"
Du rin g ull tlns I.e(' uud 7\ lal' (A I\V and UQV)
\\'t· rt~ eyei ng ti lt' Il aP Pcll ings alit! ('\'(' 11 ~ Ia('

was starting to gel a li t tle pink urouud the
gi lls. Le-e had everything under control p retty
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well though. As for me. I was hungry and
enjoying a delicious fish and rice dinner. I
believe the oil on the fish assists it ill going
down. Mineral oil for assistance is 1I0t needed
if you eat Macun's fried fish, they have the
self-oi ling fea tu re built in already. If you want
a good picture of one of these fri ed fi sh , you
take the scales off a regular fis h and dip it
into some cooking oil, holt! it up and take a
good look and yo u will get a rough idea of
those fried fish . The \\'0 boys from Kansas

•
City probably had worked up themselves a
good appetite watching me eat that fis h, so
thev sent down to the hold and came up with
various cans and call openers. But for some
strange reason none of them had milch of an
appetite. As for me, I cranked lip the 'putt
putt' and down to the hold and radio I went
and called a CQ or two and worked p robably
\ V3CRA and \V41'O . I even got a message
through to the XYL-Peggy-that we were
under way to Agalcga.

All day long it was sol id overcast so Har­
vev could not take a hearing. I noticed that
al;H1t one foot of water had accumulated in
the hot tom of the hoat and was swishing
around my ankles while I was operating the
rig. I mentioned this to Hervey and he said
he guessed that the old bilge pump on his
diesel was not working again. I also mentioned
that the toile t was no t Hushing eit her. T hings
were starting to ge t interesting you can see.
'Ve stop ped using the toilet from then on and
then we used the rope system w here you t ie
one end of the rope to the bottom of the
ship's mast and the other around your waist,
and you sort of hang over the side of the ship
and hope no snapping sharks happen to pass
bv.

. I asked H arvey what was the ship's posi­
tion. Ha rve y got out his charts and maps and
said bv dead reckoning we would he about
here-epointiug his fi nge r at a place located
not too far north of Platt Isluud. II was pitch
bluck outside aJ HI with all the waves a1](1
wi nd mak ing lots of noise I was S111'e that if
we sneaked lip 011 the island during the night
we could not have heard the waves washing
the shore. I said " Harvey, w hat will we do all
Bight?" I-I e said that he was going to let the
boat drift. I sa id, " Harvey, suppose we are
closer to the island than your dead reckoning
ind icates, man, we might wash as hore." H e
said that this was not possible since the island
was surrounded by a coral reef. You kn ow
these cora l re-e fs ure like a stot u- wa ll. i t\;
murder if a boat ploughs Oil t tl II. PII I. e-ve-n
worse thnu w reck illg as hore 011 a ll iCt ' beac-h.
H nrvcv said he d idn't th ink we would drift to
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OTHER FEATURES
• 3.5 • 4.0 me, 7.0 • 7.5 me, 13.85 . 14.35 me,

21.0 • 21.5 me, 28.5 • 29.0 me (1 0 meter full
coverage kit available).

• Transistorized VFO.
• Crystal lattice filter.
• ALC . . • AGC. • . S·Meler.
• SIJ2 in. high, 13 in. wide, 11 in . deep.
• 400 watts sse input.
• l ower sideband on 80M and 40M. Upper sideband

on 20M, 15M, and 10M. (Opposite sideband kit
ava ila ble.)

ACCESSORIES:
• AC power supply. matching cabinet with

speaker. Model 117·C $ 85
• 12 Vo lt OC Power supply. Model 412 $130
• Plug-In VOX. Mod el VX·l .: : $ 35

~

ORDER

TODAY!

I
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1320 19th Street I
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the island during the night so we had nothing
to worry about. \Ve fired up the rig, had a
number of QSO's and with wet feet from the
hilge water washing up around our ankles,
went to bed on the swaying hammocks in the
hold . I got up a number of times and went
top side and t ried to peek into the darkness
beyond the boat , but I couldn't see anything.

\Vell , we did not d rift on to the cora l ree f.
Morning came and Harvey got a good shot of
the sun when it was rising out of the water,
grabbed his charts, and said Platt Island was
over that-away and that we would see the
island in two and one-half hours. Let me tell
you Harvey was exactly right. The island
came in view exactly at the moment Harvev
had mentioned. At first it looked like a small.
Aat dark thing way off in the distance. When
we arr ived at the island H arvev said he would
have to search for the one spot where it's
possible to slip th rough the coral reef. It seems
as if everyone of these islands has just one
opening in their coral reefs. Harvey found the
spot and by timing the ship's forward motion
with the swells, glided throu gh the small and
shallow opening. Things were very nice and
peaceful inside the reef. No waves and crystal
d ear wat er. Yon could see the bottom of the
lagoon and it looked only a few feet deep .
Many colors of fish could be seen swimming
around . Ont came the fishing poles and we
selected the ones we wanted to catch . W e had
fi sh for breakfast . Some of the crew jumped
overboard for a swim. They dove down and
brought lip some beautiful coral. I asked
them how deep it was and wac; surprised to
find that is was something like 30 feet.

\Vell here we were at -Platt Island on our
way to Agalcga, with the winds and waves
gett ing a little rougher all the time. Finally
we had a meeting with everyone present.
From a health viewpoint things were not too
rrood, with the toilet not working: and the
bilge pump not working and a good bit of
wate r sett ling in the bottom of the hold. It
was fin allv decided that if Harvey could get
the toilet in good working order and the bilge
pump working, we would continue on our way
to Aualegu. Upon opening up the toilet we
found tha t we needed a lead ball about one
inch in diameter. \Vel1 there was no such
thing on hoard . but there was assorted pieces
of lead that were sinkers for fishinA: lines.
You should have seen H arvey and the boys
melt lead on Macau's cook stove. A lead ball
was cast using the sand as a mold that was
under the stove, Let me tell you. they did a
dam good job with that lead ball. With a lit­
tle sanding and filin g the lead ball was OK,
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installed in the toilet and boy, we had a toilet
again.

Next was the bilge pump. It was torn down
and completely repacked with various bits
and pieces of cloth, re-assembled and in­
stalled. It worked FB also. W e spent the rest
of the day installing a depth finder that the
W0 boys had brought along to give to H ar­
vey. \\'c found that it worked very well and
would even loca te schools of fish .

By tbis time the weather had gradually be­
come worse. Getting back throu gh that little
opening in the coral reef was real tricky be­
cause this time we were inside. \Ve waited
until it was high tide and with H arvey at the
wheel knowing all the tricks, we just slipped
through with only about one foot of clearance
between the bottom of his boat and the reef.
\Ve were off again to Agalega. But those waves
and swells were a lot higher than before and
seemed to he getting wo rse all the time.
There was lots of pitching and twisting of the
ship and the seasick prone Fellows were really
ca tching it now. \Vell, we continued on to­
wards Agalega Island for about half a day
longer. I will ad mit the wind was a little
higher and one or two of the Kansas City boys
were getting a little sicker so we had an­
other talk about the p rospects of our getting
to Agalcga. It was decided (against my strong
protests ) that it would he best for us to turn
around and go back to Mahe. Our trip to
Agalega was shot. Here we were only a few
hundred miles from our island, a heck of a
long way from the U.S.A. and we were giving
up right when a little bit more 'toughening it
out' would have put us on the island. I de­
cided then and there that from then on I
would he a lone wolf on any other DXpedi­
tion s. 1 have found that you have to have n
great deal of patience, take some risks and
he a little careless if you want to get to some
of the more remote spots in the world.
Things just don't go smoothly, at least for me .
There is alwavs something turning up that
makes thinks look impossibl e nearly all the
time. It seems like the Indian Ocean never
does get re311 \' nice and smooth.

\Ve arrived hack in Mahe and as far as I
was concerned the trip was a complete failure.
Hilt I made up mv mind that one of these
days I was going to retu rn and go to some
island in that area and put it on the air. At
least the trip, as far as we went, convinced
me that I could take the rough seas and not
be bothered by seasickness. Ole Gus a sailor!
\Ve operated VQ9:\ for a few days while
QRX for the "State of Bombay" to arrive
from Bombay to ta ke us back to Mombassa .
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The return trip was uneventful. \ Ve just
sat on deck and watched the Hying fish take
off when the boat ran into a school of them.
You know these flying fish can act ually leave
the water, take to the air and fl y as far as
150 to 200 feet, getting up about 15 to 20
feet in the air. At times one would land on
deck. Some seemed to be as large as 10
inches long, but usually they arc about n
inches or so. ' Ve saw a whale or two in the
distance come to the surface and blow. I bad
n o idea I would ever see a whale doing just
that. Each morning we saw a Humber of por­
poises following the ship usually in groups of
three or four.

I had some long talks with Ol IC of the wire­
less opera tors on the boat. \\'e soon started
talking about things back in Ind ia. His horne
was Bombay and he had been living there all
his life except while away on some ship as
the wireless operator. The subject of what
happens to those shiploads of wheat th at is
sent from the USA soon came lip . lie told me
that he understood that this was supposed to
he given to people who need ed it to keep
from starving to deat h. He said that he had
never talked to or met anyone who had ac­
tually received any of this free wheat. lie
said things work ed out like this: T he wheat
is shipped in bags of about 2,~ pounds each,
with the usual handshake of Uncle Sam on
each hag and a message saying something like
"from the U.S,A." When th e ship is unloaded
all this whea t is taken to someone in the food
business for distribution. At this distribution
point the wheat is removed from these 25
pound sacks and put into bags of 2 pounds
each- just plain bags, no hand shake or any
other message is on these hags. Then they
distribute them, but not free. They are deliv­
ered to food stores and as far as he knew
they were put on their shelves and sold like
other thi ngs on the dealers' shelves . He said
if any of this wheat was ever given to anyone,
he had never heard about it. lie asked me
why we did not do something about it. Here
we were practically giving away millions of
dollars worth of wheat every month or two
with practically no one ever benefiting from
it and that the Russian s would spend about
one tenth the amount we did, but that they
would put up a small hospital in some village
with the words 'F rom your friends in the
USSR' engraved in stone on the front of the
build ing. He said the people believed what
they saw, and this is what they sawI They
did not see all th is wheat that was sent to
them, or at least when they saw it they did
not recognize where it came from or who
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THREE BANDS
200 WATTS

FOR THE HW17, 77 or 37 TRANSCEIVER

with a new idea from DYNALAB • • •

- with OYNALAB'S Sensational New Three­
Band Conversion Kit for the HW12. 22, or 32
Transceivers.

A few hours of construction and color coded
wiring result in a three -bond unit for the " HW"
tran sceiver. A turn of the bandswitch produces
the sa me circuitry of all three transceivers.

Here are the results :

• Coverage :
14.2-14 .]5, 7.2-7.]5. ] .85-4.0 Mc. (FuII 75
meter coverage with THW12 )

• Operation :
lSB on 75 ond 40
USB on 20

• Power lnput :
200 watts PEP

• Cal ibration :
2 Kc on origi na l dia l

• Stabi lity:
200 cps a ft er 20 min. wa rm· ... p ... nder normal
ambient con ditions

• All ot her specifica t ions remain the sa me

FEATURES AND HIGHLIGHTS

* Well laid out a ssembly modeled after the
fam o...s Heath man...al* 90-day parts guaranteed and replacement
warran ty

* Free technica l a ssistance and factory repair
service at minimal chargr

* Highest q...al ity components thro...ghout

Price $49.95 ppd USA proper

ElSEWHERE, ADD $1.50 FOR SHIPPING
HWI2 awners ordrr kit model THW12
HW22 owners ordrr kit model THW22
HW32 owners order kit madel THW32

For further informa t ion see " Recent Equip­
ment" on page 54 of October QST, or write :

DYNALAB COMPANY
215-28 Spenur Ave., Queens Village, N.Y. 11427
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sent it. The above is the opUHon of the fel­
low whom I talked wi th uud not mine. Possi­
bly it 's true, possibly not. I suppose it would
be interesting i f a ll this was ever c hecked lip
01 1. Scmeone's eyes might reall y open if the
tru th were ever found out. I do know that ill
VU2 land a lot of mauipu lufin g and scheming
takes place and it 's not beyond possibility that
something like this does actual ly happen.

\\'e ll , we were back ill Mornbussu and as
usual we had to spend a whole day there
w hile QHX for the overnight train to Xuirohi .
Ole Doe handed me a fi stful of rnoucv and
asked me to go ami buy a good assortment of
weed ca rvings like I had previouxly hOll ght­
and at the same p rice I had paid. Hufore I
left O rangeburg, South Carolina I was passing
the 5 and 10 cent store and they had a big
sa le on genuine p lastic costume jewelry. Well
I decided that being a sort of hoss trader I
would l-uy a litt le of this junk and take it
with me, th inking possibly I could make a
d eal with some nat ive somewhere along the
way. I bought a big bag, spending a to ta l of
$ Vi.OO. I had co mp letely forgotten tha t [
had th is stuff with me un til I unpacked over
ill VQU land and found this hag of stuff
down in the bottom of mv suitcase.

I decided I was going dovvn to have an­
other hassle with those natives over their
carvings for Doc and that this was mv chance
to sec if it was possible to do uuv 'ho~s trud iu '
wit h them. I removed everyth ing from lil y
b riefcase and dumped that genuine plust !c
jewelry into it and away I went to market

•
clutching my litt le goldminc. Upon Illy arrival
there I proceeded to turn my pants pockets in­
side out, saying I have no money to sp end
(D oc's money was in In)' COC1t pocket ) hut I
said that perhaps we could do a little busi­
ness . I told the young man to get two p'eces
of everything he had and to make a pile righ t
there on the ground and let me look it all over
a nd to give me his very cheapest p rice . \ Vell
he d id just this and the re was a pretty good
pile of carvings there on the ground. A crowd
had gathered to see this hig business trans­
action take place. Well he gave me his price,
and I gave him mine. li e came OOWII and I
came lip a little, we ha ggled and we haggled .
Our p rices were sti ll a good bit apart so 1
said I would have to go around the corner
and huy from the Indian shop. I wa lked away
about 100 fee t when he cu lled me hack. We
argued and argued some more. Finally he
froze and so did I. I said that I was sorry we
couldn't do business and that I was going
hack to my hotel for lunch. I shook hands
with him and depa rted . I actua lly got into
the lohhy of the hotel- and there came a fe l-
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low running a nd sa id that I should come back ,
thut they would sell at my p rice! I went back
ami he got three hig boxes and carefully
wrapped everything. When t he boxes were a ll
ready I sa id to him, "You a rc a good fe llow
and I wnut to do something for YO Il. I op ened
up my briefcase a nd slowly pulled out a long
p lastic necklace and held it lip. You should
have heard the native YLs! I passed it around
to the crowd and eventually put it hack in my
briefcase. I told the yOllng man l would g ve
him all the genuine plastic jewelry for anoth er
stack of carvings. He sa id he could not gin'
lilt' two of everything hut just O IlC of each
item . I said 110 , 11 0 , 11 0. I pr oceeded to explain
to him tha t this was gen uine plastic an d not
the cheap imitation that you could fin d an y­
where at cheap prices.

After more yakking a nd haggling he said
he would do this for me. I started to lund
him the money and the jewelry and I sui.l.
" W ait a minute, we can't d o business: ' ( I
had seen a BIG elephant carving under the
tahle-he had only one of these uud it was
about 3 times as large as any thing he had . )
I poin ted to this and said that if he would
throw this in as backsheesh we could dose
the deal . I said that this was my fin al offer
and that he could take it or leave it. Aft er
talking with his father, who had been stand­
ing Oil the sidelines during all this, he
agreed and away we went to the hotel with
6 boxes of carvings. Cood Ole Doc was com­
plctcly sa tisfied and , to tell the trut h, so was I.

In a few hours we were 011 our way to
Xuirobi on the train , ou t through lion l'OII1l ­

try . Upon arriving there I stayed with George
VQ4AQ this time. I found that , at last . my
equipment had arrived from Milan . \\' hy it
took a month to get there I never did fill..!
out. \ Vhil e attending to things, the Ka ns as
City boys made a quick trip down to VQ I
law} ( Zanzihar) just as tou rist s. \ Vhen the y
arrived back I had everything done and I
took off for VQI the hard way, via African
Bus through the jungle to Dar-es-Salaam .
.L TOW this was some trip. Y Oll ride all African
Bus from Nairobi to Dar-es-Salaam and yotl
will see what I mean . Monkeys. snakes, lions,
elephant s, zebras, gazelles, vultures, you name
it , I saw it hy the hundreds. It is a two-clay
trip , and rugged to say the least.

Next month I will tell you about meeting
VQ3PRO, good old Peter Dobs, and about
operating in VQI land when it was a rare
spot. I am still seeing the world and enjoying
everv minute of it too. This is countrv num-

• •

her 99 for me! I wonder if I will e ver get to
number lOO-DXCC. Maybe I will, maybe
I won't-who knows? .. . GUS
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USED EQUIPMENT SPECIALS FROM BURGHARDT

TRANSCEIVERS
COLLINS KWM·2 wit h AC/DC Supplies

DRAKE TR·3 .

HALLICRAFTERS SR·160/AC Supply-
demonstrator .

HALLICRAFTERS SR·500/ AC Supply-
demonstrator .

NATIONAL NCX·3 with AC/DC Supplies

NATIONAL NCX·5 with AC Supply-new

SB·33 wit h DC Supply .

58-34 with VOX, Calibrator, Mike.
Mount .

SWAN 240 wit h AC/DC Supplies .

SWAN 240 wit h DC Supply .

RECEIVERS
DRAKE 2 8 with Calibrator and speaker

DRAKE 2 8 with Ca librator & Q Spea ker

HALLICRAFTERS S53 .

HALLICRAFTERS SX62A . ..

HALLICRAFTERS SX71 . . .

HALLI CRAFTERS SX·lOl MK3A .

HALLICRAFTERS S·108 .

HALLICRAFTERS SX·11 5 .

HAMMARLUND HQ·170A .

HARVEY WELLS R9A .

MOSLEY CM·I .

NATIONAL NC·98 with Speaker .

NATIONAL NC·12 5 wi th Speaker

NATIONAL NC·300 .

SSB EXCITERS
CENTRAL ELECTRON ICS 20A .

HALLICRAFTERS HT·32 .

HALLICRAFTERS HT·37 .

TRANSMITTERS
CO LLINS 32V·I . ..

COLLINS 32V·3 .
ELMAC AF·67 .
GLOBE CH IEF 90A . .

PRICE"
$795.00

439.00

349.00

439.00

395.00

549.00

275.00

439.00

349.00

295.00

2 19.00

239.00

45.00

219.00

79.00

179.00

79.00

395.00

269.00

69.00

99.00

85.00

99.00

169.00

$119.00

289.00

269.00

$139.00

229.00
49.00
39.00

GLOBE SB·175 with PSA63A AC Supply

GLOBE CHAMP 300 .

GLOBE CHAMP 300A .

HARVEY WE LLS T90 .

HEATH DX·40 .

HEATH DX·lOOB .

JOHNSON ADVENTURER .

JOHNSON CHALLENGER .

JOHNSON RANGER .

JOHNSON VIKING II .

MORROW MB·560 .

L1NEARS
CLEGG Apollo six mete r .

HUNTER BANDIT 2000 .

JOHNSON COURIER .

NATIONAL NCL·2000 .

VHF EQUIPMENT
CLEGG Apollo Linear .

HALLICRAFTERS HA/HA6/P26 Supply

HAM BOARDS 2 meter Transistor
converte r 28 -32 IF .

MISCELLANEOUS
CENTRAL ELECTRON ICS MM2 Scope

DRAKE RV·3 Remote VFO/Speaker ..

HALLICRAFTERS HA·5 Deluxe VFO .

HALLICRAFTERS R·4B Speaker .

HALLICRAFTERS MR·1 50 Mounting
Ra ck-new .

HEATH VF·l VFO .

HEATH HP·I0 12 vdc Supply .

HEATH HO·13 Ham Scan Scope .

HEATH MTI /MRI with UT·I Supply ..

JOHNSON 122 VFO .

KN IGHT X·lO 100KC Calibrator .

MILLEN 92200 KW Transmatch
Antenna Tuner .

P&H 01 -1 Distort ion Indicator _.

PRICE"
79.00

109.00

139.00

49.00

39.00

129.00

29.00

59.00

119.00
99.00 .

49.00

$199.00

329.00

139.00

499.00

$199.00

295.00

19.00

$ 55.00

59.00

49.00

12.00

24.00

10.00

19.00

75.00

119.00

19.00

10.00

99.00

75.00

* The above used equipment prices subject to 10°./0 discount for cash/ no trade.

Box 37A Watertown, So. Oak. Phane 605 886.5749

Write for

our

Transceiver

Packet

JANUAR Y 1966

America's Mosl Reliable Amaleur Dealer.

We feature

Collins,

Drake, Eico,

Halllcratters,

SSE and Swan
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John Crawford WA4SAM
George Webber W 1DVG
40 Morris St reet
West Lynn, Moss.

Build the OTe
A one transistol' conoerrer [or 28-54 01' 108·176 mc

FI!-j . I. The OTe. LI tar 100 ·200 me is 4 T # 16
wire !4~' d iameter, tap at 1 T from g round. For
30-50 me L1 is 36 T # 3 0 on 1;4" dio form Y2"
long, top II T from ground. L2 is 36 T #30 on
1;4" diameter form Y2" long.

T he following converter is your answer to a
sensit ive and inexpensive receiver for your
car. When used with th e usual car broadcast
radio it will provide excellent monitoring of
the two, six, and ten meter bands as well as
police and fire frequencies on the low and
high bands. Total cost is about three dollars
with a well stocked parts box, or a kit can
be obtained by writing W ebber Labs, 40 Mor­
ri s Street, \\'e'st Lynn, Mass. If you choose to
build your own you will need a crysta l and
a special high frequency transistor available
as surp lus from th e above add ress for a total
cos! of $4.00.

Two different versions art' shown, tuning
2.8-54 me and 100-200 me respectively, the
only difference being in Coil Ll. If d esired,
plu'g-in coils mav he used but due to the low
cost of the part s it is easie-r to build two con­
ve rte rs.

The uni t is housed in a small 2"\ V x 4"L x
)}~"D Minibox. Parts arc mounted by their
leads on a 1" x 2" piece of perf board and
proper connections made on the underside of
the board with the extra lengths of component
lead. Because of the high frequencies involved
wiring should be kept short and as much p oint
to p oint as possible. Placement of parts is
straight-forward and should cause no trouble
i f the pictorial is followed . Be sure to leave
room at each comer of the board for the
mounting holes.

\Vhen winding coils Ll and 1..2 lise th e spe­
cifications shown ill the parts list . Because of
the small size of the coils it may be easier to
solder one end of the wire to a lead on the
coil form and then turn the form between your
fin gers, feeding the wire as y011 turn . ~fter
everv few turns or so, a pp ly a small bit of
eaud le wax to the completed p art and heat
the coil slightly to melt the wax ill . This will
p revent the wire from slipping olT the form .
wheu making the tap Oil L 1 in tile 28-54 me
model. be sure to continue th e wlucling 10 the
same direction as before .

Next, drill or punch holes ill (',-H'lI end of the
minibox and mount the antenna jacks, switch
and c rvsta l socket as shown. D rill holes in
each corner of the perf board and mount it
ill the bottom of th e box with small grommets
or spacers to prevent th e leads from shorting
against the chassis. Finall y, make the connec­
lions from the board to the mounted compo­
ru -nts on ti le box as shown ill the p ictorial.

III the authors' model a nine volt battery
was used for power and taped to the outside
of the OTe. Because of th e small amount of
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~p ····· 0.........-q....,..~ ')\..b
OUR SPECIALTY ... Your No.1 source
for standard and specia l application units.

~~:COAXIAL

RELAYS

TO 51 TO $I
LUG 4 lU'G I

Fie. 2 . La yout of the OTe. The converter IS built
on a l " x 2" piece of pe rfora ted board.

",·"ilab l.. II I ...o u r dis tribu tor u r ", .i t e :

A OPDT SWITCH
INT ERNALLY CON .
N ECTE D IN DE .
ENERCIZED POSIT ION

A DPDT SWITCH
f o r SWITCH INC 2
COAXI AL li NES
SIMU LTAN EOUSLY

HEAVY DUTY SPDT
COAX IAL RELAYS

""'I NATURE. LOW COST
50 ohm SPOT

COAXI AL RELAYS

NEW MAN UAL COAXIAL

SWITCHES
ISot ...... t... Switth.... l

DK77 SERIES

I P3T COA XIAL RELAY FOR
RE""'OTE SW ITC H INC o f • .f .
SOURCE S

DK72 SERIES

DK78 SERIES

DK60 SERIES

",·allabl .. , I P2T. SP 3T. lP6T
and ('F<K~ov" , ~"dtch • _

from $ 12.7 5 ea.

WIn! UHF COSS EcroRS $22.95 u .

DK2-60 SERIES

DK2-60B SERIES

DK" Sl:RII:S. AC 0. DC
UHF non n _ nn ~ ~ _ ~ from $1 2.45

from
DK 77 r ..IA"'~ a va llab l.. ,,' Ith phono , $7 9.
TNC . nd BS C ('n.~; al .,.,nnf'Clon - . ea ,

Thief River Falls, Minnesota

A" all llbl .. In " II ~tAnrl ATrl AC. $
DC " ol ta l!" <'~ from 19.00 e~ .

With UHF COAXIAL COS S r.C-
TORS fro m $19 .00 ea .

DOW-KEY CO.

p ower required hy th e circ uit, the buttery will
last most of it s shelf life . Power may be tapped
from the car battery and R3 changed but this
will result in more noise th rough the engine's
electrica l sys tem.

\Vith a crys tal p lugged into the socket the
converter is ready to go. To determine crys tal
frequency, use t he following formula s:

For the 28·54 me converter
F , - 1.2 = fe

For the 100-200 me conver ter
16 ( F 1 - 1.2 ) = f,

1-\ is the frequency you wish to tune in
megacycles

I, is the oscillator frequency in megacycles.
The answer to the above formulas is the fre­
quency of the crysta l ill megacycles. When
ordering from Webber labs it is not necessary
to figure the frequency but he su re to specify
the frequency of the station you wish to moni­
tor.

Plus in a jumper lead made of about twelve
inches of coaxial cab le with a male Motorola
plug on each end into J2. Plug the other end
into the radio and the antenna into JI. With
51 set in the off position turn the rad io on
and tune the dial. The usual commercial sta­
tions will be h eard. I f not, check the wiring
of 51 and the antenna circuits. If a ll is okay,
push 51 to the on position and tune the radio
to 1200. A slight hiss will be heard and jf
the crystal frequen cy is correct yOll sh ould
hear a signal when the sta tion for which you
are listcning transmits. It may be necessary
to adjust C 2 slightly to ob ta in maximum
strength. By tuning the dial a wide range of
frequencies may be heard. However, for sta ­
tions which are far apart in frequency, d if­
ferent crysta ls wiII have to be used. The far­
ther away from the crysta l frequency the
lower the sensitivitv.

The OTC may be mounted permanently
under the dash or placed in the glove com­
partment of the car. It's about the easiest wa y
to get good reception of these interesting fre­
quencies for mobile use .

. . . WA4SA~1. \\'lDVe
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The EICO 753K
Melvin Lei bowitz W3KET
Charles Pa ppa s W3TND
Wilmington, Delaware

VFO am] if st rips arc built 0 11 printed ci rcuit
boards and go together quickl y and easily.
The audio, VOX, and fin al r f Sect ion are of
co nven tiona l cons truction. All pa rts are readily
accessible and the w iring is "single layer".
Alignment was easy and did not require test
eq uipment. The if alignment is accomplished
hy using the carrier oscillator as a signal
genera tor and the receiver "S" mete r as a
vacuum tube voltmeter. All other stages are
aligned by peaking the tuned circuits for
maximum output when transmitting. There
were some minor mistakes in the construction
muuuul which is not too surprising for the
firs t ri m of a kit as sophisticated as this one.
They did 1I0t ca use us any great trouble ami
conversat ion with EI CO ind icates tha t la ter
manuals will he corrected.

T wentv minutes after the last connection
had been soldered in place, we had the unit
a ligned and on the air. Reports were very
flattering in regards to suppression, voice
quality and freq uency stability. \\'e were im­
pressed by the receiver stabili ty and the
genera l ease of operation and i ll conclusion
we hope that E ICO will continue to expand
their ham line with other modem, high quali­
ty kits such as this one.

The authors recentl y comp leted a ll EICO
7r53, tri hand SSB-A"l-C\V transceiver kit.
The kit sells for $ 17~)' 9.5 and in our opinion
it is worth every P<" IlIlY. Powe r input is 900
watts PEP on SSB and C\ \' and 100 watts
on A~1. Full frequency coverage of the 80,
40 and 90 meter band s is p rovided. T he re­
ceiver section has <Ill offset tuning control so
that it c a ll he detuncd a few kilocycles from
the transm itted sig na l in case the other fell ow
drifts or is not exact ly Oil freq uency. This
control is smooth and easy to operate as is
the entire transceiver. The transceiver is
housed in a heavy gauge perfora ted steel
cabinet with a cast ulumiuum front p anel . Xla ­
chilled ulumiuum knobs nre used and the
"fee l" is excel lent. The main tuning d ial is a
d ua l ra tio with ratios of 6 to 1 and 30 to l.
This allows rapid hand coverage and at the
same time gives a good tuning rate for side­
baud. T he receiver is verv sensitive 011 all
hands and alt hough we did not measure the
rf ou tput; our dumm y load light bulb was
very bright indicating good efficiency in the
transmitte r. The set has an e ffective ALC sys­
tem on tra nsmit as well as good A VC action
on receive.

Construction of the kit was not difficult.
The crysta l fi lter is factory assembled. The • • • \ \ '3KET. \ \ '3T :,\D
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SERVICE
TESTED

EQUIPMENT
FREIGHT FREE WITH

CASH REM ITTANCE
IN CONTINENTAL U. S.

TRANSCEIVERS

3316 Main Street
Riverside 3, Calilornia 92501

Phone 683·0523 ( a rea code 114)

MISSION HAM
SUPPLIES

ORDER
TODAY

DISTRIBUTORS WANTED

Operating manual sent
FREE on request!

THE NEW W6TNS

'iJe9tfe lJox"
TELETYPE CONVERTER!

NAME ••••... . • .•••.••• •..••. . .....C.II ._._ .•........
(please pri nt)

Address ....................... .... ......• .• . .. .. ..• ..

City .•.............. . . . .. .. .• ..• Stale l ip .
(Calif, orders .dd 4% tax)

RT-l WIRED AND TESTED

MISSION HAM SUPPLIES
3316 Ma in Street, Riverside, Calif . 92501
o SHIP ONE "STONER" RT·} CONVE RTER:

§QUOTE tr.de allow.nce and terms.
Ple.se send latest HAM f lyer.
Put me on )"Our mailinf list.

(Cash orders shipped FREE in continental U. S.)

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

DESIGNED A ND BUI LT BY DO N STONER W6TNS _. "
OF STON ER ELECTRONICS! m

~~~--:>

$995n~
LISTEN TO UNITED, ASSOCIATED, AND
REUTERS PRESS RELEASES!! RECEIVE
TOMORROW'S NEWS TODAY! COPY DX
RTIY STATIONS AROUND THE WORLD!
USE THE " BEATl E BOX" IN CONJUNC­
TION WITH YOUR PRESENT RECEIVER
AND A TELETYPE MACHINE.

. .. $359 .00
69.00

119.0 0
119.00
259.00

· . . . . 125.00
149.00
225.00

. .. $219.00
419.00

· . . .. 179 .00
2 19.00
119.00
149.00
159.00
2 19.00

· . . .. 129.00
289.50
159.00
149.00
199.00

TRANSMITTERS
B&W 5 100 W / S SS Adaptor $269.00
Co ll ins 30L· l li nea r (nea r new) 369.00
Elm ac AF-68 (c lea n) . 119.00
Gon set GS8·100 . . . 2 19 .00
Ham m a rl un d H X·50 . . . 289.00
Heat h DX·60 (c lean) . 69.00
Heath Apach e TX-l . . 119.00
Heath M arauder H X-I O (l i ke new) 289.00
H ammarlund H X·500 (near new) 359.00
Johnson Thun derbo lt (80·10M) .. . 279.00

VHF EQUIPMENT
Clegg Intereeptor . . ... $249.00
Ganset Communicator II 2M . . . .. 119.00
Ganset Commun icator III 6M ... . 129.00
Hallic raft ers HA·2 Wj Pow Sup. 225.00
Poly Com PC-Z 2M XCV R . . . ... 249.00
Po ly Com PC-6 6M XCV R .. . . . . . 229.00

Coll ins KWM·l (clea n)
Coll ins KWM -} AC Pow. Sup . . . . .
Co llins KWM·} DC Sup. WjMob·rack
Heath HW·22 (l i ke new) ... . .. .
National NCX3 (li ke new) . .
S wan SW-120 (clean) .
Swa n SW·140 (c le a n) .
Swan SW·240 (c lean) . .

RECEIVERS
Collins 75A 2A ( rea l clean)
Collins 75A4 Ser. z: 3054 ....
Drake 2A (cl ea n) ..
Drake 28 (c lean) .. _..
Ha llic raf t e rs SX·96A (clean)
Ha lli c ra f te rs SX·I00 (cl ean)
Hautcret t ers SX-11 1 (cl ean)
Ham m arl un d HQ·170C (clean )
Ham m a rlun d HQ-110C (clean)
H ammarlun d HQ·1 80C (clean)
H eath RX· l M oh awk (c lean) .
Nati on al N C-300 (clean) .
N ation a l N C·303 (n ear n ew) .
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William Johnson WA2TDR

The Drake R-4 Receiver
Recently I became the owner of a Drake

model R-4 receiver. After using it for several
months I was impressed enough by its per­
forman ce to write this review for the benefit
of others who may be contemplating the pur·
chase of a new receiver.

The model R-4 receiver is capable of re­
ceiving in the SSIl, CW, A~I and RTTY
moues of operation. Its frequency coverage
is 3.5 to 4.0 me, 7.0 to 7.5 me, 14.0 to 14.5
me, 21.0 to 21.5 me, and 28.5 to 29.0 me,
with the crystals supplied. Ten accessory cry­
sta l sockets are provided for the coverage of
an y additional 500 kc ranges between 1.5
and 30 me with the exception of the 5.0 to 6.0
me segme nt . This is one feature that I par­
ticularly like as the receiver can never become
obsolete if any of the ham band frequencies
are shifted. In addition it covers the 160
meter band by using one of the ten accessory
crystal positions, or for the VHF enthusiast
the accessory crystal selector can be used to
provide 5 me. of continuous coverage for use
wi th VHF converters . Too many eq uip ment
manufacturers are omitt ing the 160 meter
band where the Drake Company recognized
tha t the band still belongs to the radio
amateurs.

The first if frequency of the R-4 is 5645 kc .
T he receiver uses a crystal lattice filter at
this frequency giving excellent cross modula­
tion and overload characte ristics by providing
selectivity before the gain producing stages.
A tunable p assband filter with selectivity
switching is used to achieve add itional selec­
tivity a t the 50 kc int ermediate frequen cy.
Four degrees of selectivi tv are available, with-

out having to purchase additional filters. The
passband at the 6 db p oint on the swttchablc
filters are 0.4 ke for CW, 1.2 for RTTY, 2.4
ke for SSB, and 4.8 kc for A~1.

Excellent frequen cy stability is assured by
the use of a permeability tuned oscillator. The
sp ecification ca lls for less than lOa cycles
drift after initial warm up. I have found that
the stability is in accordance wi th their speci­
fication. The oscillator covers 4955 kc to 5455
kc and is premixed with a switchuble crysta l
contro lled oscill ator. The output of the p re­
mixer is 5645 kc above the frequency of the
desired incoming signal. A bandpass coupling
transformer between the premixer and the
first high frequen cy mixer attenuates the un ­
des ired mixer products.

\Vhen the mode switch is in the "SSB/C\ V··
position the output of the 50 ke if amplifie r
is connected to the input of the p roduct de­
tector. \Vhen the mode switch is in the "A~ I"

position the 50 ke local oscillator is disabled
and the if signal is detected with a diode.
providing A~I detection without having to
result to zero beating the carrier as requ ired
b y SSB receivers Jacking the additional A~I

detection system .
The main dial is calibrated in 5 kilocycles

divisions and has two scales. The 0 to .500
scale is used for bands 7.000-7.500, 14,000­
1·1.500, 21.000-21.500 etc. and the .500 to
LOOO scale is used for bands 1.500- 2.000,
3..500-4.000, 28.500-29.000 etc.

The vern ier dial skirt is calibrated in one
kilocycle divisions. The scale on the vernier
dial is marked 0 to 25. The dial skirt is ad­
justable by pushing it in slightly and rotat ing
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CRYSTALS are not all the same I

Send t or Free Catalo&, with Circuih

CRYSTALS
4117 W. Jefferson Blvd.
los Angeles, California 90016
Phone 213 - 731 ·2258

If your dealer is tempora­
rily out of stock or does
not carry Texas Crystals,
send us his name along
with your orde r. Mini­
mum o r de r. c h e c k or
C.O.D. is $5.00. Add se
per crystal for postage.
lOt for air mail.

.TEXAS CR YST AlS quality is
outstand ing as evidenced by use
in numerous government space
projects where there's no compro­
mise with quality, reliability or
a ccuracy. For commercial two­
way, ham operation or special fre­
quency control crystals, T exas
Crystals a re your best buy.

TEXAS
1000 Crystal Drive

Fort Myers, Florida 33901
Phone 813 - WE 6·.21 09

A Ciyilion of Wh ilehall Electroniu Corp.

it in the desired d irection while holding the
main tuning knob sta tionary. After adjusting
the dial skirt the 1 kc divisions track across
the main dial so that 5 kc on the vern ier dial
skirt coincides with the 5 kc d ivisions on the
main dial. \Vhen the vernier dial skirt is cali­
brated using the built in 100 kc crystal cali­
brator the calibration accuracy is better than
1 kc when the main dial is calib rated at the
nearest 100 kc point. T he tuning d ial tu rns
easily without any backlash. The ease of tun­
ing will be appreciated by the VHF operator
that tunes across the complete dial when
tuning crystal cont rolled converters.

The specification lists both the image re­
jection, and the if rejection in the ham bands
as more than 60 d b. The internal spurious
responses in the ham ranges is less than the
equivalent of I I.1V signal on the antenna. I
have not found any spurious responses, and
have no t experienced any image frequency
stations in this area appearing in the ham
bands.

The specification cla ims less than U.5 micro­
volts for 10 db signal plus noise to noise ratio
on all ham bauds. I have not measured the
sensitivity, but afte r comparing it with other
receivers Oil the market claiming simila r
sC'llsith"ity it competes with the best money

can buy.
Other features contained in the R-4 are:

the noise blanker which can be used on C\V,
and SSB, as well as AM. The permeability
tuned "T" no tch RIter in the 50 kc if strip .
T his filt er is capable of p roducing a deep
notch which can be tuned across the if elim­
inating interferring carriers in all modes of
opera tion. T he automatic volume cont rol has
three positions, ie, off. slow, and fast . The re­
ceiver has provisions for muting the rf stage
off during transmit. T he premixed vfo output
is brought to a connector so that the receiver
can trunsceive with the T 4X transmitte r.

Using the receiver in my two favorite
modes of opera tion, SSB and CW, the R-4
sa tisfied all my expectations. The features and
construction are of the same caliber as the
T R3 transceiver and the 2B receiver that
earned Drake their p resent reputation as a
manufact ure r of amateur products.

The overa ll dimensions are 5~H high, 10:t"
wide. and 12~" deep.

Incidentally. the new H.--lA is identical ex­
cep t for minor production changes including
a solid sta te "FO.

T he receiver price is $379.95 with tl u­
Illatcl ling: speaker availab le at S19.95 .

. . . WA2TDH
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73 Tests the
Knight Kit C-577

Ii ams have lon g known the udvuntuges of
compression in the modulation of a transmit­
tor. You can look hack at old ha ndbooks and
sec the very complex un d cu mbersome eq uip­
rnent that used to be uecessurv to ad d com­
pression to a t ransmitte r. Theil you can look
at the neat, comp act Knight C · ,577 a nd set"
how far we've come. This simp le, easy- to­
build comp ressor/ p reamp lifi er connects h e­
tween you r microphone and transmitter mike
input ill a few minutes. T heil it can h('
switched in and out of the circuit with ,HI·
jus tab le comp ression and output to p rovide
yOll with maximum aud io for any situa t ion .

The c-r577 comes as a kit. The " job" of
building it takes about an hour even for but ­
terfingers , Almost a ll of the p al ts a re on a
stu rdy printed circui t bo ard and the C -577
uses three modem silicon t ransistors for reliu­
ble operat ion. The ci rcui t board mou n ts easily
w it h the controls a nd common H v h:l ttery in
the a t trac-t ive 2!~ x 6l~ x :3" sea him' a!HI silver
(':lse, Theil it's read ~ ' t tl connect to ~ '(I11r t rans­
mitt e l' w it h ti ll' double shie-lded cables that
are prodded ill the kit for use with push to
talk switching ,

Once the C-577 is connected u p , you find
tha t it offers preumplificn tinn for low level
mikes-up to "6 dh at 1 kc. Compression can
sta rt as low as 2 IllV with fu ll compression
limi t ing output to 50 I ll\' as desired. The in­
put and output impedances are m ore than
50,000 ohms and frequenc-y response is within
two d ecibels Iruru 30() to 50UO cps. lh-ca lls('
of ti lt' t run sistori ze-d -buttc- rv opera t ion . 111 11 11

uud Hoist.' are more tl um ;')0 dh down from
tlu- maximum ou tp ut.

80

Compressor
The compressor boos ts the ou tpu t of your

modulator when you mumble . then limits it
when you talk tno loudly to gin ' a high aver­
age level of moduluttou . You can eas ily adjust
the uni t so that \'(H1 r t ransmitter will not over­
modulate no mutter how hard vou shout! TI lt'
hig advantage of a comp ressor such as this
over the more ('01 11 1110 11 speech clippers is that
it in troduces vcrv litt le distortion , All broad­
east stations lise compressors ; I'm sure 11 011('

lise c lippers. Of course. hams don't want high
fid elity ill {reqncucy response, hut we d o want
low harmonic and iutermodulution distortion
so that our siglla ls are d ean and pleasant to
listen to , C lip pers are notorious for harmonic
distortion-that 's whv thev have to h e followed

• •

b y filters. The distortion that a comp ressor in­
troduces is mos tly a m atte r of phase and
amp litude. w h ich is not u npleasant .

I con nected the C-,577 to a 50 watt fi mete r
A\I transmitter. got int o a conta c-t w it h a ham
just about 0 11 tilt' limits of Ill y modu lutiun .
c u d tried the switl'll te-st . lie sa id tha t it muck ­
q uite a dif fcn-mv. \\' ithout the compressor.
mv voice was weak and partially uurendnble.
With the compressor in the circu it, it was
much stronger and H.5 copy. Even with deep
compression, th e sou nd wasn't too had . In fact ,
my voice is pretty bad without the compres­
sion . At any rate, you can nlwavs reduce the
compression a hit if the re are any comp la in ts.
The att ractive ed gewise meter tells yo u how
loudly to ta lk.

At ~ W .H,::> , tile Knight C -.577 is all ex cel lent
bu v. YOll '1I never know tile difft' lT'llU' a com­
p ressor cau make until you try one.

. \\'A l Cf.H
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WHY SWAN?
Many of you ~iJI be thinking of sideband fOI" the first time. Its inevitability ha s

finally been realized, and you start to ask questions and cheek specs. T hese months
you see a lot of hoopla, and nearly every dealer is featuring Swan. 'Vhy Swan? Well
for one reason this is Swan's big' yea r. They've caught on, and because of t he tre~
mendou~ value and basic philosophy embodied in Herb .Iohnson's design, more hams
are buymg Swan tod ay t ha n ever bef ore. I thi nk act ually t hat we a re selling more
Sw~n t han a ny other b rand, and I t hi nk the sa me goes for most other dealer s a s well.
While we t ry to. ha ndle every brand and while each b rand r eflects its orig inator's
p hilosophy and Ideals, Swan I th ink comes closest to satisfying the need for the
majority of the fellows currently going into sideband or who have had an old rig
\,vIth limitations and who wish to ·improve.

Swan's philosophy is to produce a basic high quality unit at a reasonable price to
des ign it so t hat the accessories m any of you want can be purchased separately' as
and when you want them , to make several grades of VFO's, a nd to p rovide a unit
which will satisfy the needs of t hose of us who opera te i n MARS, CA P , or who wish
t o chase DX over the whole frequency hand.

Sure t he re is a brand of transceiver which actually costs less, but if you reflect a
moment on its limiting frequency range and the fact that you don 't know all there is
about transistors and that you may never be going mobile, then you will stop to real­
ize why the new Swan 350 or the 400 is so popular. Swan gives you lull-band coverage
for each of the 5 bands 10 thru 80. Accessor ies available permit you to use VOX, the
op posite sideband, to calibrate your equipment, a nd operate mobile if it is your desire
to do so. The choice is you rs, it hasn't been thrust upon you.

'1 ne diffe rence between the 350 and t he 400 li es in t he f act that the 400 does not
have a VFO built into it. It requires an external VFO, p refe r ably the Swan Model
420, although their mobile 406 or t heir MARS 405 will work equally wel1. It should be
noted that these VFO's can likewise be used with the 350. Addit ionall y, the Model
400 has its own speaker, has selectable sideband, and the calibrator built in. More
important, the 400 can be used with the RC-2 Remote Control kit and the 406 so as to
operate from the trunk of the little sports cars so popular these days. I don't know of
any other transceiver which can be remotely controlled from t he dash with such oper­
a ting conven ie nces.

Consider t he power su pply. In Swan's la test design you can h ave bo th the basic AC
supply and the basic DC supply for as li ttle as $130.00. T he DC modu le fo r 12 V
operation merely converts the regular lIOV supply and fits r ight on the back of their
standard Model 117XC supply. Units are also available to operate on 230V AC.

Now let's review some technicalities. In the 350 or the 400 receiver, sensitivity is
better t han Ih a microvolt for 10db signal plus noise to noise ratio. This is a s sensi ­
t ive as you would ever need. The transmitting portion of the t r ansceiver is p rovided
with audio compression ALC. A cryst a l la ttice fi lter common to both receive and trans­
mit limits t he band p ass to 2.7 kc. There is a n amplifying AGe system and the m eter
funct ions as an S-meter autom at ically on receive posit ion. F or those of you who wish
to retain a working familiarity with t he old AM gang, 125 watts of Al\'1 input should
be adequate for most of your needs. The unwanted sideband is sup pressed at lea st
40db, the carrier at least 50db, and third order distortion is down better than 30db.
Remember you have futl 500kc coverage on 80 and again on 40 meters, on 20 meters
you cover 13850kc to l-I350kc, on 15 the coverage is from 21.0 to 21.5, and on 10
from 28.0 to 29.7 me.

I n actual reality the 400-watt rat ing of these Swan transceiver s is very, very con­
servative. A 2-tone t est and a scope will prove that you can get mor e nearly 500 w at ts
inpu t t han 400, but this is just a nother example of the extra value fou nd in Swan.

These transceivers are relatively compact and light in weight. They are 5*" h igh ,
13" wide, 11" deep, and weigh in at only 15 lbs,

I have the entire Swan line in stock including the antenna and the linear amplifier.
I accept trades. I offer credit for those deserving of i t , and if you would like to m ake
a short visit to our display room , I t hink I can prove to you why Swan is t he best
value today.

HERBERT W. GORDON CO.
Woodchuck Hill Harvard , Mass. Tel: (617) 456-3548
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Kenneth Robbins WI KNI
Sperry Rand Research Center
Sudbury, Massachusetts

VFO Stability: Part II

The article by \ VOBUV on VFO stability' is
excellent reading for anyone thinking about ex­
ploring this area of ham activity. Having been
active in the RF oscillator field for almost 20
years, I wish to add a hearty «Amen." Personal
experience with vacuum tube oscillators gives
the nod to the Clapp using a Telefunken
6AV6 or the Robberson" running at +12v de
on plates and heaters of a 12AU7 (Telefunken)
and 12EC8 untuned buffer/cathode follower.
Each will hold frequency close to 1xlO- 5 with
careful construction . \Vith ambient tempera­
ture variation held to ± 1°C, regulated supply
voltages and fixed load they improve by almost
an order of magnitude.

However, transistor oscillators CAN do even
better by eliminating cathode interface im­
pedance, microphonics, element heating, power
supply problems, etc. Solid state devices are
not a cure-all and they do raise questions of
junction heating and capacitance effects along
with low frequency "burble" (random FM),
to name a few. These varied ills are greatly
reduced in the Lee> oscillator which is one of
the best to come along so far. Some lunch-hour
and after-five tests were run on this circuit in
the lab to determine its possibilities as a trans­
mitter VFO. Its best performance was a stab ili-

ty of 3xlO - S for about 2 minutes with a long
term drift of 280 cps in 8 days. Of course this
extreme stability of an LC oscillator required
precautions and these are outlined as follows.

A single 2N706A silicon transistor was
finally chosen along with a high Q ferrite
toroid coil form , dipped silver-mica capacitors
in the tuned circuit and deposited carbon re­
sistors. This fixed-tuned oscillator, running at
6.8+ me, was assembled on a 5x7 em phenolic
board together with a 20 volt zener diode
to regulate B+. The assembly was secured to
the bottom of a straight sided 667 ml Dewar
flask. Fibrous insulating material filled the
space between the unit and the open end of
the flask. A 3z" thick aluminum disc, well fitted
to the flask sides, acted as a closure. A heating
device in intimate contact with the disc main­
tained its temperature at 40°C±P. Microdot
coax brought out the RF signal and B+ on a
#30 wire came through a dropping resistor
from a 24v DC nickel-cadmium battery supply,
constantly trickle-charged. A 2.2 k isolating
resistor in the oscillator minimized any "out­
side world" effects on its 50 ohm fixed load.
The signal was applied to a HP 524 frequency
counter and printer, the counter being driven
by an external standard having better than
lxlO-1o/day drift. And all this in an air­
conditioned lab!

The oscillator was run continuously for one
week before meaningful measurements were
made. Its best run after this break-in period
was a downward drift from 6,889,747.9 cps
to 6,889,747 .7 cps in 130 seconds. From this
and many other earlier experiments useful data
has been obtained and is passed on to 73
readers who wish to try their hand on LC tran­
sistor osci llators.

Use a well-proven silicon transistor having
low capacities, moderate beta. voltage and
power dissipation ratings and good high fre­
quency characteristics. The mesa type con-
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This ticket .. ill bring you th e ne.. brochures by return of
mail !

READ ALL ABOUT IT!

This e x clus ive and amazing system
possesses the unique praperty of
an even performance over all ire-
quencles between r....30 Me/s.
Every JO YSTICK System is supplied comple te
wit h feeder and an a ntenna ma tching unit­
selec ted by you to sui t you r personal set- up.
It is ready to go on the a ir an d gives an un­
precedented ' lif t' to signa l st rengt hs especia lly
for ' cl iff' a nd 'ca ve' dwellers-EV EN FROM
UNDERGROUND! Na tun:llly t he adva ntages of
using t he 'JOYST ICK' ' up- in- the-c1ea r' are even
greater!
4,000 licensed s ta t ions a nd SWLS a ll over the
world ha ve already found t ha t t his is t he fi rs t ma jor
breok-th rough for 20 years in the field of aerial s.
The performa nce fo r such a compact unit is stag­
gering . Even th e skept ics ho¥e been convin ced once
they ha ve understood the basic principles and ha ve 1.

followed the simp le ' loa d and dip ' proced ure given
in th e inst ruct ions.

WORKS GSWP

ON 80 METRES
INDOOR$-Zl4GA's JOYSTICK got him S69 on 3.S mcs f rom
GSWP on 21st February, 1965 at 0850 GMT. Ala n ha d worked
VE7BIY on 3.5 mcs at 559 a nd also logged 59 countries on
14 m l cs by th a t do te, incl ud ing l U1HBS and 9M4LP. Tesf i­
monia ls continue to pour in-read W70E's fantastic results !

VARIABLE
fREQUENCY
ANTENNA SYSTEM

GUARANTEE
P."';d,, opera te • ,;, ;d,
100 % Money Bock Guaran­
tee if you ' re not comple tely
satisfied !

I Please send brochures and testimonio/s. I
I ,
J Nom e Call I
I ,
J Ad dress _ _.. ................... I, ,
I City , Stote Zip Code I, ,
I Partr idqe Elec l ron ics'r Ltd ., Department 1 I
I PROSPECT RD., BROA.DS AIRS. KENT. ENGLAND. I

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

NEW JOYSTICK RANGE
. There is now a whole new range of Joystick Syste ms-ma de

to match you r QTH, your rig and your pocket! The SYSTEMS
cover TX/RX, SWL, indoor and out doors, mobi le and even a
new JOYMASTI Made only in the fin est material s th e SYS­
TEMS a re re liab le an d permanent!

T
-<.'

;t""r"-.'"...
0· 260
AT 6.811fC

,,,,,,,__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ J

... WIKi\'I

.truction in the 2~706A fills these require­
nents well. Use high collector voltage and low
-urrent to reduce collector-base capacitance
vith litt le junction heating. Solid state de­
rices and iron-cored inductors in the oscillator
-ircuit must he temperature stabilized . The
nductor must he high Q. at least 200. A coil
-poxy-bonded to a ferrite toroid works quite
vell by confining the magnetic field which re­
luces coupling effects to adjacent structures.
/ oltage regulation and/or base bias adjustment
viii minimize effects of n+ varia tions on fre ­
[uen cy. Heactive feedback from following
.tages can be held down by an isolating re­
ristor of as high a value as possible . Small
'apacitance output coupling does not work as
vell. Use onl y passive clement phase shift ing.
3ypass all zeners with clectrolytics to red uce
'ioise, especially at aud io frequencies. Tap
-lown as far as possible on the tank circuit to
obtain good impedance matching. The Lee
circuit is excellent because a very large capac­
tance swamps the high capacity of the for­
.ca rd biased base-emitter diode which is a
'najor source of <burb le'. In this oscillator a
value of .0033 IJ.f is used at 6.8 me, a reactance
)f 5.5 ohms. And don't forget to keep Bill
Ccldsworthy's const ruction points ill mind!

Lest these high -powered lab techniques
.care some hopefuls away. I hasten to add
:hat a much less exotic oscillator was con­
.tructed at home. operating near 5 me. Its 10th
'iarmonic at 50 me was used for carrier rein­
rertfon on ssn signals in the 6 meter band.
enabling reception in the regular A~I mode.
'\. few were found with incidental FM. not
rsually detected with the receiver in its side­
rand mode. This is stab ility of about 5xl O- 7,

comparable to quartz oscillators.

: 1) " \'FO Stabil ity," 7J, September 1965.
:2) " RF Oscillator has I mproved Stability," EleclT0fk s,
\ ugust 1963.
:3) "Synthetic Rock," Commander Lee, CO. September 1963.

DEWAR FLASK..-- - - - - - ~N-:'~-;'- - - -- - ---~

1!lO p! I,,,
.0033 2.2 K '

.•g. 1. Suggested circuit for a solid sto te osc illa tor.
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73 Tests the
\VI I C 6 I "Itlen a lam sees a oveya • re says,

looks like a TV antenna,"
\Vhen a neighbor sees the Coveya 6, he

doesn't say anything. It doesn't look like a
ham antenna at a ll to him .

To som e hams, the fact that the Newtronics
Coveya 6 looks like a TV antenna is unim­
portant-or even slightly fun ny. But to those
of us who live in a reas of bad TV reception,
it can he a blessi ng. As all hams know, an­
tennas cause TVI-not transmit ters. No one
with a bum TV set accuses his neighbor of
causing trouble unless he knows that the
neighbor is a hum-c-ur has up a ham antenna.

nut it would be ridiculous to think that
this is the only advantage of th e Coveya . In
the first place, it's ve ry compact . The special
design makes it narrower than yagis and
other antennas. The boom is only 34" long.
The Covcya 6 is amazingly stron g. It's made of
seamless heat treated aluminum tubing. The
brackets are solid Iridite finished aluminum
castings; no cheap stamped parts here. The
ends of the elements have aluminum rod plugs
for extra strength and to keep out water. It's
very light, too.

Electrical specs that Newtronics publishes
are 10 db gain over a half wave dipole and
a Front -to-back ratio of 2.1) db. The Cove-yu
is gamma matched to 52 ohms and very easy
to ad just. The S'VH when properly matched
is about 1.1 to 1 at resonance. and under 2

..

I

Coveya 6
to 1 for a megacycle. YOII can set the center
frequency anywhe re from 50 to 54 mc. though
[ set it at 50.2 for SSB. T he anten na will
handle a K\V; I used it with about 150 watts
PEP.

T he Coveya is a real pleasu re to use in
round tab les. You won't have to keep twisting
the ro ta tor knob for each sta tion. T he bcum
gives a cardioid pattern with no side nulls.
I live in a very poor spot for humming, in a
valley with a large hill about 50 fee t from
the antenna between me and Boston . T hen
there's a mountain behind that. I almost did n' t
hother going on the air, hu t decided I'd try
the Coveya. I jerry-rigged it about 10 feet
above the roof on a one story part of the
house pointed right into that hill. Needless
to say. I didn't expect very good results. But
I had no trouble working into Boston iO miles
way where the beam was pointed and into
Connecticut a little off the side. I didn't hother
with the rotator since I had little hope, but
could hear all sorts of sta tions around the
front of the beam. One of the hams I worked
in the Boston area said that he'd never heard
of anyone down in Peterborough (as opposed
to on the mountain, Pack Xlonaduock ) gettill~

out on six. Looks like the Ccveva 6 and SSB
make the differen ce. Mavbe I'll gt't around• •

to putting up that tower with the COH~ya on
it yet.

.. . WAICCH
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Honk Cross W lOOP

Experimenting with Varactors

W lOOP• • •

well, at frequencies from one to thirty mega­
cycles.

Hughes, PSI, and other co mpanies make
variab le-capaci tance junction diodes which
have Q's of ten to several thousand at one
megacycle: PSI makes d iodes suitab le for lise
up to several thousand megacycles at fai rly
high prices, but the V- IOO varicap will per­
form very well in the range below 10 me, a t
moderate cost . Another source of low-frequen­
cy "vaructors" is common silicon power diodes.
I have seen experimental ci rcuits working at
ten to th irty megacycles using CE I N1l 99
and I N2J 54 series power d iodes, with good
cfflclency.

Although I have not tried it, it seems that
it would he fairly easy to make doublers and
t riplers from 3 .8 megacycles using power di­
odes and a novice transmitter for a source. To
establish that operation is on the proper fre­
quency, outp ut from the transmitter, idler
tanks and output tanks can be put on to the
deflection plates of any cr scope. No amplifiers
need be used ; the rf across the tanks should be
several hundred volts. and by putt ing the in­
put tank voltage to the horizontal p lates ami
the outp ut to the vertical deflection plates a
[issujous pattern will he obtaiuecl that will
tell the frequency ra tio directly.

7.6 MC

"

Fig . 1. Exper imen ting w it h vcrcctors. T his circui t
uses a common silicon power diode to doub le from
80 m to 40 m.

If a ll you W:.1l1 t to do is get some output on
432 me the p rocedure is simp le: buy an MA­
4062 and build a tripler to multiply your 144
me transmitter output.

If the object is to play with or demonstrate
the use of variab le-reactance d iodes in fre­
quency multipliers or other applications, the re
are cheaper d iodes that will do the joh v('ry
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Ke n Cole W7 1DF
P.O. Box 3
Vashon, Wash.

Twelve
Centimeter
Heathscope

The Heath Model 10-12 five inch scope is
particularl y easy to assemble and wire. Acces­
sibility for testing and repair would p lease the
most hot-tempered servicemen. Two circuit
hoards ure used, and should it ever be neces­
sary either of these can be purchased as in­
dividual kits which include the sockets and
components mounted on the boa rds.

Two p re-set sweep frequencies (adjustable
from the front panel ) are provi ded-cvertica]
and horizontal TV sweeps were what Heath
had in mind , but the two freq uencies call be
set anywhere within the range of the internal
sweep genera tor. An additional feature allows
the operator the choice of having the sweep
start on either the positi ve or negative slope
of the input signal. Good freq uency response
for a wide range of input voltages is achieved
by a simple compensa tion ad justment of in­
d ividua l a ttenuators, after the scope is com­
pleted and operating. For measurement of

86

peak-to-peak values a binding post provides a
calibrating voltage, and although the source is
a simple , unregulat ed divider network across
the filament supp ly stability is satisfactory.

No problems arose in assembly or wiring,
with one min or excep tion. When I turned the
scope on the beam was well off the screen ver­
tically and the trouble turned out to be an
open peaking coil. The break was righ t at the
terminal and required only a touch of solder.
It might have been caused by excessive ten­
sion during the winding process, hut mo re
likely it was the result of my own impatient

,handling. The kits I've put together would fill
a Microbus but I can't resist the temptation to
accelerate from a crawl to a full gallop a t the
finish line. \Vhen I squeeze those last eiuht
leads th rough the last solder lug and add a
final ounce of 60-..to the fee ling of relief and
the happy reunion with mv family make it all
worthwhile. I remember the an ticipation that

13 MAGAZINE
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nical journal. The magazine touting aside, and
I harbor no illusions that it made any impres­
sion, I think m y goodwill was thereby estab­
lished and p erhaps no personal pique will be
const rued from the following qualified recom­
mendation of an op tional accessory to the
10·12 scope.

The EF-2 Educational kit costs $9.95. If
purchased with the $76.95 fivo inch scope the
combtnut fon price is $84.95. The hook sup­
plied , "How to Understand and Use Your Os­
cilloscope ," is worth the price of the kit, and
you ma y fi nd th e chassis as useful as it is in­
tended to he. The circuits designed to illus­
trate th e a pp lications of the scope all worked
fin e, hut m y feeling was that th e unique , con­
venient app roach to solde rless assembly was
more unique than conve nient. For this kind of
work the vertical plug-in sp ring connectors
seem to me to be handier, and the parts you
attach to them needn't be modified first. The
EF-2 board requires that components be 50 ]­

d ered to till Y sp ring clips before they can b e
used. I may be a minority of one here. See
what you think. In all y event a generous sup·
ply of parts and three transistors are included
with the chassis and I'm glad I p aid an extra
eight bucks to get the EF-2. The h ook is first
class. Finally, there is a nother text vou will
find wort h ha ving if VO lt are realh: curious
about scopery in detafl. This one i ~ Oscillo­
scope Circuit Applications-volume five of an
eight volume electronics series set up for the
Bureau of Nava l Personnel. The Superintend­
ent of Documents, C c vemmeut Printing Office.
Washington, D . C ., wants a dollar a nd a half
for this b argain and telling him you saw it in
73 won't make any difference. " . . . \V7IDF

17

This bottom view of the Heath 10-12 shows you
ve ry litt le . But tha t 's t he way I like them; un­
clu tte red and clean.

accompanies the unpacking of a new kit. for­
get the Solder-No Solder, strip and measure
tedium, salute the geniuses who design for
Everyman and enjoy my new equipment.

Maybe I've been lucky, but I ca n 't recall a
kit that through faulty engineering or over­
ra ted components turned ou t less than sat is­
factory. Not long ago I was so impressed by
the perf~nnance of a relatively inexp ensive
F~I receiver that I wrote one of those "un­
~ olici.t ed t estimoni~I" letters to Heath, explain ­
mg HI some detail why I was pleased with
their product- and ad ding in some detail w hv
I th ou ght the y should divert more of their ad­
vertising budget to 73. ] didn 't expect a reply
and I forgot about the letter . Some time later
I received a wire from Renton Harbor. Mr.
Earl Broihier quoted m y Jetter and requested
that , if I would allow my remarks to he used
ill an advertising campaign, I reply using
a r~lea se fo rm included in the Heath telegram .
This I was happy to do, of course, and I even
refrained from including in mv collect wire
more advice about the advantages of large
monthly displays in a Sew Hampshire tech-

JANUARY 1966

The Heath 10-1 2 is ve ry ea sy to wire .
You ca n see that almost all the parts
are on the circuit boards. It' s ecsv to
use. too.



Columbus, Ohio

more than the Class n operators were supposed to be lids and
dumb-bells. Now forcing a person to take an examination to
receive an advanced license to keep that which he already
has will not make an operator a hotter operator. a rnn-tructor
of equiprnent , or a technic ian. Think of all the grown up lIf'TSI111 S

nnw, who when they werr- Iitt l.. ch ildren their loving mothers
forced music lessons on them. lIuw many today are great and
accomplished musicians?

You can' t force a man to build equipment. Th is desire has
to be born in you. How many persons owning boats build
them? In spite of what some operators claim to the contrary,
I was always taugh t by the old timers before me that amateur
radio was a hobby and I still like to think of it as such.
T here are qui te a few business and professional men and
women who are amateurs and they just don' t have time to
construct equ ipment even if some of them would like to. T hose
of us who do like to build have a hard ti me of it, let me ex­
plai n. You can' t buy parts, at least not in the Philadelphia
area. Even the one surplus house does not have much to offer
10 the ham. I like to build and have always done so. My re­
ceiver is hume brewed along with a two mete r convertor. 1
have an ARC 3 transmi tter that I am modifying for two meters
using W4WK~I 's article in the j une 1963 issue 73 magazine.
Now here is something that would discourage many a ham
who would like to build. Some time ago I started to build the
SSB exciter described by George Bigler \V 6TEU in the june
1958 issue QST. I have the exciter finished and started the
R.F . portion. I need a Centralah 1'-272 index assembly and
three type GGD switc h sections, also a 1'-1 21 index assemblv
and one type R and one type RR switch sections. I tried
several parts houses. None of them had these parts in stock,
only one of them would even order them for me. T hese par ts
have been ordered since Good Friday of this year, now here
it is six months later and he doesn't have all the parts yet.
He has the one index but not the righ t switch sections. KOI\"

you can see even if anyone got interested enough to bui ld
he would be discouraged before he got started because he
would not be able to buy the parts.

The reason most supply houses don't wan t to handle parts
is due to the fac t that they must invest too much money in
stock , which is slow in being retu rned to them. Take the case
of the above switches. I n order to buy direct from Centralab
the dealer would have to invest $1500. Now imagine how
much money be would have to spend in order to have a good
selection of parts such as resistors, condensers, transformers,
tubes, etc. So now you ca n see why we have ap pliance opera­
tors and will continue to have them. The parts houses want
them because there is more profit and faster sales with an
already manufactured piece of equipment which is usually well
constructed, debugged and ready for the power plug. So you
can see an appliance operator is one by necessity rather than
by choice and this doesn't mean that just because he is one,
that he is not technically minded or a good operator.

Well Way ne since our incent ive bands are already over
crowded, I plan to work 160 meters again this winter where
all the gang are all good guys and by the way there are
quite a few old timers on the band. Also during December,
january , February and maybe March depending on condit ions
D X can be worked on this band. Also I plan to work two
meters and I will work anyone no matter what class of
license he may have. T en meters is also a good band at night
for local contacts. I don't hear too much activity he re. T hose
fellows on 75 meter phone at night are mostly having local
contacts and usually with very heavy QRM , heavy QRN, and
need considerable power to get through . T hey should use te n
meters thereby keeping it occupied so we don't lose it to
other services.

Well, Wayne keep in there fighting . We need more like you.
Russ Lee W3GGY
Royersford, Penna .

Dear wayne:
T he stories in t he November issues of CQ and QST seem

to give slightly conflic ting information as to just who gets
the credit fo r the work done by Dr. Sam Rosen (WA2R:\U)
in winni ng the tower case agai nst the city of New Rochelle.
It doesn ' t seem right for both the ARRL and the Communi­
cations Club of New Rochelle to hold off fo r a year and a
half and then step in-especiaIly galli ng was the part about
the fine job done by the ARRL. Maybe a fi ne job was done
by Dr. Rosen , but no credi t should go to the ARRL.

C. E. }\o]onson WA2RWP
Geneva, New York

I .

,
• •

Dear Wayne,
First of all I would like to sa)' that I like 73 magazi ne. I

like the articles, the edi torials, and also I like the way you
fight for tbat which you think is right.

I have been licensed since 1936, still holding my original
call. I am only a Gene ral Class license holder and have no
desire to obtai n one of the proposed new class of license if the
F.C.C. puts the new classes of license in effect. My reason is
that I don' t believe the proposed rules changes will improve
rbe presen t condition of the particular bands involved . Any
present operator who was licensed prior to WW2 will remember
the condition of the 75 and 20 mete r hands. Tbey sounded
lousy then. Remember we had restricted licenses then? Class
A and Class B. Class A permitted operation on all bauds.
Class B permitted operation on all but 75 and 20 meter phone.
Now as I remember it I don't think that the Class A opera­
tors were A number one operators and electronic geniuses any-

Sir :
You speak of bad manners on the air, well you haven' t

heard anythi ng. 1 am a Negro and have had a license fo r seven
years. I have a reasonable L Q. and like to think 1 am fairly
intelligent. 1 have neve r attempted to "tal k white". I very
often hear snide remarks, and sometimes a ham I am in
QSO with will lapse into his brand of "Negro dialect". I have
heard them throw carriers deliberately on top of mine. I hear
hams declaring themselves on issues which have no business in
ham radio. I have heard hams using derogatory phonet ics, and
telling "race jokes". It may be surprising to you that only a
small amount of these hams are Southerners. I will continue to
ham because I love it. I have met some fi ne fellows, whose
friendships I would not sell or trade. F or every crumb in ama­
teur radio there are hundreds of fine fellows. So when you
speak of manners, think of me.

Dear \\'a)'nc :
The best thing that happened to me this year was meeting

you at the SS B Dinner at the Waldorf Hotel in London in
May. I had a quick look through the 73 Mag you gave me
and if you remember immediately gave you the cash for a
years subscription. I read the mag from cover to cover. I l ike
your honest, straight-to-the-poi nt editorials and the articles
and comments are right on the ball. For me 73 is Top of the
Pops. I would like to correspond with any readers using a
SBE 33 Transceiver.

Continued success to you and 73 Mag and I hope it will
not be too long before we have another eyeball QSO, also
another 20m QSO. If you are ever in ' G' land drop in on me.

Roy Reynolds G3lDW
wtttshtre, England

Dear wayne :
Your November editorial comment about the code requne­

mcnt for amateur licensing has certainly hit the nail on the
head. I have felt as you do about the code requiremen t ever
since I received my ha m license in 1947 and have argued
many times with other hams regarding the code req uirement.

There is unquest ionably much to be gained by stiffening
up on the technical wri tten exam for amateurs. A good
example of what can be done occurs in another field -the field
of general aviation. Prospective instrument pilots are given
a written exam which is intended to-e-and believe me it does­
separate the men from the boys. The stringent requirements
for instrument pilot make it possible these days for instrumen t
rated pilots to operate on the airways under instrument condi­
tions and not get in the way of all the commercial traffic.

If the amateur written exam were stiffened up, it would
stop once and for all the current cry heard in some quarters
that " amateurs don't know anything about radio these days."

:T. A, Smith Jr.
Newburgh, New York

OJ ~a: l awyer s that
. 0U e ver proofre~d ~

9. T>UT'A.:b"'Ot~ ;.l~lc and
t h .5 :..... G eLl ll~ :.It for
havd llQ ot her r ecour s e but
should be tarred and fe~th

at"
d
e
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Doug De:\Iaw W81111S ( WIC t:U)

Dear Wa ) 'ne :
This will acknowledge receipt of your check for ",0.00 for

the Twoer T alk manuscript . I am proud to have my material
appear in B 'lag. It ' s s1i11 th e I,.."t journal fur my mUIl,"y
(even if I don't agree with some of the cditors viewpoint s ,
iii !),

51504
73
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Dea r Wa yne :

The question you have raised relating to the ldentificatlon
of the operator, as opposed to the station from which the
signal originates appears to present no insurmountable ob­
stacle, A simple change 10 para's lZ ,28 and 12.82 of the
rul es would provide a solution to the problem.

When a n amateur radio station is operated b}' a licensed
radio amateur, transmission of the sta t ion call alone merely
identifies the sta t ion . It must be assumed that the sta tion is
bi'ing operated by the station licensee. So provision is made in
the existing rules for ldentif}'ing a licen sed radio operator
uther than the licensee of a station bring operated .

It is desirable to identify both the opera tor and the stat inn
when tbe call sign of the operato r is not the same a" the
transmltring station, This applies specitk a lly to d ub stations.
but also to any station where a guest operator is using the
equipment. I think the IOAR should approach the FCC ..... ith
a suggest ion based on the following:

When an amateur radio station is operated by a licensed
radio amateur .....hose call sign is not the same as thai of the
sta t ion being operated. the call silUt of the sta t ion should be
transmlrted followed b)' the frac tio n bar character DS and the
call sign of the radio mamteur making the transmission , as
for example :

Amateur operator with call sign Wl.-\BC is operating Club
sta t ion W1XYZ and calls W3DEF :

" W3D E F W3DEF W3DEF DE W1XYZ D\'" \\'IABC
WIXYZ DS WUBC WIXYZ D\'" Wl.-\BC AR "

Eric: Young
Kent , W a shin jtto n

H a rol d Laml K~GG\"

1\lobile , Alabama

Dcar Way nc,
At our local radio club meeting recently an effort .....as made

to raise our dues for forced membership in the ARRL. I
st rongly objected to beiDi forced to join the ARRL to stay a
member in good standing of the local club , whic h hasn 't been
affil ia ted with the League for a score of years. The whole
mess was instigated by the Area Emergency Coordinator who
attempted to awe the uninitiated as to the works of the
Oeeat White Father of Amateur Radio. It was stated that they
mainta in a lobby in Washington and a big battery of lawyers
who rush forth and rescue anyone that rna}' be legally chal­
lenged by neighbors who object to antenn as , interference, e tc.
Also, most loca ls believe that they cannot opera te outside
AREC during an emergency and have on this basis dropped
out of well organized independent nets so the}' won't be otT
the ai r come the nrxt hurricane . T h is lie has caused one net
to fold and kept others from developing. We nero help and
advice .

.\"0 wonder your club members are conjuu d, ApPllrently man)'
ARRL offidals have been spreadinl the lies and distortions you
hat'e run a,ainst , They have even been printed in club bulletins
and seml-ufficial Lealue fflouthpieces such 4S tlte Wash""ton
Amateur Radio X e-.rs Q1td Autoeall••lfuch 01 this COflluswn
can be cleared up bJ/ the expenditure 01 l Ot, hall 01 it l or
a little CO'lJen"ne1Jt pamphlet e1Jtitled. "Federal Regul<JtiOft 01
/.obbJ/inl Act ," TItIS costs a nickle Irom the GOl'eTnmenl
Printing Office, . . the othu nickle is your postage. Pub/ira­
tion 78418 0 -62. This Act is most specific. It sets I fWt h heav.v
fi nes and imprisonm ent lor a" y persons. societies, companies.
etc. , who i1J tul'1 It'Dy attempt ttl in fluen ce lhe paual e or de­
leat 01 any lelislatiOft 01 COftlreU 'ItI it hOfl t beint registered
:d th both the House and Senate. The A RRL is »ot ntr'" and
net'er hOJ relistered with either body and theTelore is l orbidden
by law Jrom any attempts whatever to inflUl'nce Congress, The
butitute 01 Amateur Radio registered with the House and
Senat e, startin, in 1964, Dnd is tlt e only amateur radio or·
lani:'alron that is so relistered. Su much l or the ualue tryinl
in any trlay to i1JflUNlu ConlTess. rou can bet that thd,
counsel in lVashj",t(M stkh to Iris business 01 deaUnl with
the FCC and " othi", else. As prooJ of this. when tire Lealue
was tlrreatened with a libel suit recently as a result 01 an in ­
credible blunder by the General Manager, outside counsel had
to be hired lor the case. Now, retardinl the big battery 01
laUlyers that rush lorth to help beleaguered amateurs . . . tlrose
01 y ou who hOU' someone still lettinl CQ ca1J ask them to
read you the trrals and tribulatib1Js 01 JrAZRAU OJI page 59
01 tire N Oflember issue wherein he exposes the ,,,yth ol .-tRRL
legal help once and Jor all. All yuu gl' t is a mimeo list 01
cases lor the lawy" yuu have hired with ,vour trot'n money to
rue to look up past court actions. From there you are on your
tlIOJI, The Institute »t Amatew Radio is tlt e ONLi'" Drlaniza­
tion that pr01lidt:s Junds lor amateurs filhting legal battles
that could affect us all il lost, W e tlrink that it is a crime
that the League reJuses to Irelp "maJeurs ;" legal difficulties
a" d the Institute is tryi"g to fill this desperate need. During
official emergencies amat eurs are asked to keep off the emer­
l ency channels unless they are handUnl em e-rgency traffic. This
certainly does not mean that they cannot operate as much as
they Uke outsidt: 01 t/rest: designated channels. I hope not all
EC's art: as comp/etd)' ",isi"lormed 4S voers. The Institute 01
Amateur Radio is the OSLY orla"ization represent'''l amateur
radio i" Con gress and the OJll"LY or,ani:atiOfl lobbyinl l or
amateur radio.

De a r wavne,
Can't you do anj-thing to stop all these DXpt'dit ions? There

are now four fellows who are working full t lme at the DXpe­
dition business and hardly a day goes hy tbat from one to
three of them are not on the air from some minor protuberance
of the earth. Tbe result is that twenty meters (and the other
bands) are in a constant uproar, etten with over half of th e
phone band taken up by thousands of sta t ions calling by the
hour. I heard one serious DXer bra&, that it took him 16 solid
hours of calling to finally work 1$9WNV. Serious means quali­
fied for the nut hatch, by the way.

Yes, I know that this is all the result of tbat abomination ,
the DXCC. but when I write to the ARRL I gel nauseous at
the pious cliches I get back from that bun ch of idiots. Isn't
there Olle s ingle adive ham on l ht· ARKJ, staff? /)j) something,
Wayne. Gct these DXpl"ditions otT our backs.

An Old T ime r

JANUARY 1966 8.



Part II: Th e Local Oscillator Bill Hoisington K I ell
Peterborough, N.H .

The 1215 Transistor Superhet
ru.• article also describes a number of other transistor

oscillators for test use from 28 to 1300 mc

T his circuit ( Fig . 1 ) is good from 1 to 50
me. Note that no ground is shown. As you
go lip in frequency in VHF and UHF, re­
member that the only possible definition of
ground is a place where there is no HF. A
ground-such as battery case, metal panel,
.\linibox or the outside sheath of coax-can he
connected to either A or B. but not both! This
is very useful for mobile, of course.

L3 is a low impedance link for taking SOIllP

of the power developed and putting it to lise.
You can tune the unit either with the iron
core or with a variable capacitor across it.
All impregnated paper coil wi th interna l n/3~

threads nnd a powdered iron core with simi­
lar threads make a halldy ami very small as ­
sembly. Inse rt the core from the cold end for

28 me oscillator

shift audio oscillator for modulating the os­
dilators is also described.

• L.. ""'.
x

" ""
"",

r "'"• • ,

•

Last month I discussed the mixer for a solid
state 1215 me superheterodyne receiver. You
uught to have that mixer about ready to go
IIOW , so yo u can start on the local osci llator.
This article is devoted to transistor oscillators
for all the ham hands from 30 to 1300 me, as
the information gained in building these os­
cillators leads up to the last one described,
the tunable local oscillator for the 1215 me re­
ceiver. Next month's article, the last in this
series, will be devoted to the if strip, the
audio and the assembly of the solid sta te re ­
cerver.

This article will describe the following tun­
able oscillators:

1. A 28 me signal generator for aligning
the 28 me if amplifier.

2. A 50 me oscillator that lights n bulb
with a low cost transistor.

3. A strap line oscillator for 140 to 300 11I('.

-:1 . A boxed-in oscillator for 250 to ,):00 me.
5. A hair wave unit for 800 to 1100 me.
6. Two 1200 to 1300 me oscillators. One

IS the receiver local oscillator.
An untuned UHF detector and a p hase

Fig . 1. 28 me transistor osci ll a tor. Back view of the 50 me oscillator shown in Fig . 2 .
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(a short length of hook up wire } between
base and collector helped with some transis­
tors, even though not needed by theory.

Tltis is a very strong oscillator. I was un­
able to cut it off fu lly by pressing Illy fingers
around L1. It also oscillates with less than 2
volts at 50 me. Just for fun, I paralleled the
2N1726 with another 2l'\ 1726. T hen I con­
nected a #48 pilot bulb across a tum of Ll.
Collector current doubled ntcelv and the
bulb was lit with a very faint glow. A third
was added for an even brighter glow (maybe
70 to 100 mw ) wi th no complications. I also
tried a Mctorolu 2N3266. It lit the bulb with
one transistor and two gave more power. Not
had for low power receiving transistors!

Fig . 3 . 140-300 me st ra p li ne oscilla tor. R1 is 1 k.

Now we start using st rap line circuits. You
can use st rap wound coils, but st rap lines
work so well , why hother? Fig. 3 gives the
circuit and layout. Wbut could be simpler or
neater? A quarter wave line with the collector
across the hot end. base bypassed right
through the ground plane, I k resistor in the
emitter and output jack variable to your
heart's desires. A 2N 1726 works fine, but a
2N2360 is a li ttle livelie r at 300 me. Note that
you can put the base bias pat on the panel
or in a separate box . This unit was left in the
open, but could he put in a box like the next
osci llator.

"

140 to 300 me oscillators

"'''

-

•~,

.'50 me oscillator

The circuit of Fig. 2 works very well with a
Sprague 2:N1726 on six meters. It's recom­
mended for local oscillator service with a
collector current of about 2 rna for a total
input of about 18 to 24 mw. Both base and
emitter feedback were tried . Both work well,
hilt the base feedback circuit shown seems to
gtve more power. But some makes and types
of transistors show greater or lesser variations
between the two feedback methods.

Since this is a test oscillator, a front panel
with dial was used . p lace the one or two tum
feedback coil L 2 within the first tu rn at the
collector end of L I. A "pry small ca paci tance

L.: - , TtflrS 'IQ. 12. IV." 0.0 •• IV." LG.
ia- sa: TEXT

Fig . 2 . 4 0-75 me osci lla tor.

best results. Use a 1 k emitter resistor ( R3) and
you are pretty su re not to bum out the tran­
sistor. You can reduce R3 for more power,
hil t don't go too far. Rl controls the bias all
the transistor b ase, so I often use a pot there
and adjust for best results. \ Vatch the collec­
tor current while you do that. though! T he
81.15 Sprague 21\'1726 does fine here and up
to severa l hundred megacycles. -' lany other
inexpensive transistors will also do.

140-300 me st ra p line osci lla tor.
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2 50-5 00 me boxed oscilla tor.
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Fig . 4 . 250 to 500 mc boxed oscilla tor. C2 is about
5 pf.

A rea l simple gimmick for variable output
is shown as a deta il in Fig. 3. It's the output
link L2. You ca n use a panel in front of the
copper clad bakelit e and mount a phono jack
on it for removing RF. Stability of the oscil­
lator is quite good. You ca n even get a clean
beat with a communications receiver BFO as
tuned in with a two meter converter. Just
don't ban g the table!

250 to 500 me oscillator

F ig. 4 shows an oscillator tuning 250 to
500 me. The same type of circuit will go up
to around 700 me with a little fussing. You
can bnndspread it anywhere in the region
with the use of C2, about 5 pf, by dropping
the value of Cl. The emitter resistor is re­
duced to 500 ohms for a little more gain to
overcome increased losses at UHF. The cir­
cuit is similar to the one in F ig. 3, except for
the added encircling ground strap, which was
discussed in last month's article. At these

freq uencies, the 21\'2360 works very well . You
can put this oscillator in a vlintbox if you
wish, with the battery in another box. Don't
ground either side of the battery, though, or
you may run into problems with PNP and
:,,\ PN transistors. The 2:'-:2360 runs at about
2 rna collector current.

850 to 1100 mc half wave oscillators

Just like in the 6AF4 tube oscillators in the
1215'er (May 73, page 72 ) , at a certain fre­
quency you have to abandon quarter wave
lines and go to half wave straps, two of them :
one for base and one for collector. This oscil­
lator is shown in Fig, 5. 11 tunes 860 to 1120
me as shown . Attach the collector and base
resistors ( R2 and Rl ) to the lowest points of
rf. You can find them by placing an un­
tuned detector near the tuned circuit with
temporary connections and touching the lines
with a pencil point. Attach the resistors
where the pencil has least effect on output.
The construction of this oscillator is quite
experimenta l. I didn't use a ground plane but
just a plastic base and capacitor support.

•
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Fig . 5. Exper imental 850 to 1100 me hal f wave
asci llc tor .

test oscil la to r. See text
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Open 1200 to 130 0 me oscilla tor. The antenna is
for test use .

1200 to 1300 me oscillator

IF YOU 'RE OF THE OPINION THAT NO
DEVICE SELLING FOR lESS THAN $30
CAN LICK THE QRM PROBLEM, WE
HAVE SOME INTERESTING NEWS FOR
YOU .. .

The ClF-401 and SlF-401 audio filtering
systems by Selectronix are the sharpest
and most effective selectivity devices EVER
put on the amateur radio market, at ANY
price. Why?-The 150 cycle wide ClF­
401 (for CW applications), and the 1500
cycle wide SlF-401 (for SSB applications),
have 6 to 60 db attenuation "skirts" only
200 cycles wide! This figure compares to
1000 cycles or more for the very finest and
most expensive amateur purpose crystal
and mechanical filters available today.

This oscillator, shown in F ig. 6, is an open
type which is used here for generating sig­
nals, antenna test ing, etc. It is similar to the
one shown in Fig. 5, with changes to bring
it up the 1200 to 1300 mc region. fiFel
brings the DC to the collector with Jess loss
than the previously used resistor. RFC2 is a
litt le touchy. I have used bare wire, strap,
chokes, etc. Use a sma ll coil or what you
want. You'll probably have to adjust it for best
results. I ended lip with 1 ~ in ch insulated
wire. You can tune it for best output by mov-

The ClF-401 and SlF-401 connect direct­
ly in the speaker or headphone line of
any receiver or transceiver, and offer less
than 3 db total insertion loss.

All Selectronix products are sold with a
ten day "safety-purchase" guarantee. This
enables a purchaser to return a Selec­
tronix product and receive full refund if
not satisfied. All components are guaran­
teed for one year.

Write for more informa tion or order d irect.

$29.50

$29.50• • • • • • • •

• • • • • • • •

SLF·401

CLF·401

SELECTRONIX COMPANY

Selectronix now pays all postage in U.S.A., and

Cal ifornia soles ta ll . Price effective Jan . 1, 1965.

RFC - t 20 TUlHS I«). 2f; 1/'" O.D.
RFC-2 10 TUIlNS "'IQ. 26 ...... 0.0.

+ lYe DEEP

Yo.....
" '1l

ecc

""'""
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1+--- 1" - ----01

Fig. 7 . The 1215 locol oscilla tor.

1951 Selby Avenue, los Angeles, (alii. 90025

JANUARY 1966



•

"

Back view of the ba ttery case, local oscillator and
mixer of the 1215 superhet.

,. ".
,

"

Fig. 8. UHF untuned detector. C I can be 100 to
1000 pl.

Ing a small sq uare of copper foil nea r and
up it. Do this while watching an RF meter.
such as the one described later in the article.
LC and LB are spaced half an inch from the
base plate and 5/ 16 inch from each other.
C l's ground connection is a half inch wide
copper strap about % inch long. The shortest
possible leads were used on the transistor. 1
lise very small pliers to hold the leads close
to the case and have had no trouble so far.

The HF outp ut jack should be mounted on
a piece of insulating material, as this circuit
is quite touchy about any metal connected to
the b ase board near the lines. You can see tha t
214 inch wire is a quarter wave vert ical an­
tenna at 1300 me ami pieces of metal will
absorb power like a sponge. Don't go over
uhout 2 mao Hememher that the total dissipn­
tion of the 2N2360 is 60 m w.

Solid state local oscillator

a tion is similar to the last two oscilla tors, but
collector current can be as high as 4 or 5 rna.
You can adjust RI , but make sure tha t you
keep at least 5 or 10 k in series wit h the bat­
tery. Dcu't want to blowout more good
transistors.

Untuned UHF detector

Here's a useful gimmick shown in Fig. 8.
I t 's an untuned detector that consis ts mainly
of a J ~23 type crystal diode detector. C I is a
tiny Lafayette capacitor. Measures jus t over
~~ inch sq uare. It can be an y value from 100
to lOOO pf. It does a fine job from 420 to
higher than I've been yet. LI has a total of
less than one inch. I soldered right onto the
crysta l case- though I'm sure that the engi­
neers who designed it will turn over in their
gravesI I genera lly use it with a large di al
0-500 I-Ia meter with the detector about half
an in ch from the oscillator lines. It's quite
sensitive.

This is the main feature of the ar ticle and
will be concerned with the physical details
of packaging the oscilla tor of Fig. 6 in a small
box. A 2N I I -l I was used in the local oscillator
shown in Fig. 7. It has a higher capacitance
than the 2""2398 or 2""0360, so Lll and LC
get real short. You could a lso lise a 2N2398
and longer lines.

I buil t it in a .022 brass box. I didn't bend
the brass, just soldered it together. The oper-

. "

,"".

Fig. 9. 1000 cycle modu la tor for the oscil la tors.

Modulator

The aud io oscillator shown in Fig. 9 does
a good job of modulating the RF oscillato rs
shown. It has an adjustable frequency tri m
for cente ring on 1000 cycles, which is used
by some test equipment. It a lso has a volume
control on the amount of modulation . T he .5
1-1£ coupling capaci tor will d rive the base of
the transistor without modifying the base
voltage. This oscillator seems to work better
than any other one I found .

Conclusion

This article has described a number of use­
ful trans istor test oscillators. One is used as
the local oscillator for the 1215 superhet re­
ceiver that I've been describing. T he fi nal in­
sta llment of the receiver, the if, audio and
assem hly, will he covered next month.

. .. K1CLL
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Paul Franson WA ICCH
Peterborough, N.H .

Vi brator Checker

Most hams would like to have a spectrum
analyzer, twelve gigacycle wavemeter, and 5
kw dummy load for 4 00 me. T hen they could
build their own gear instead of making Collins
rich . But cost. comp lexity, and infrequent use
keep them from owning the above, as well as
some more exotic test gear. Here 's a piece of
test eq uip ment that you won't use much, but
it's so simple and cheap that it's silly not to
build it. 1t checks vibrators (as you know if
you read the tit le).

Parts List :
1 vibrator (4 pin ) socket.
2 # 5 1 or simila r pilot lamps.
2 grommets.
1 case (use your imagination!)

Obviously, if you lise another type of vi­
brator, you have enough sense to use another
socket. Yon don 't need lamp sockets. mount
th em in grommets and solder to the terminal
and shell. A built in voltage SOurce (a 12 volt
center tapped transformer ) is ideal , but hardly
necessary. You can steal the voltage for th e
short time you'll need it. F ig. I gives the cir­
cuit.

Interpretation of results and Testin g pro-

\lOl.TAGE

/ S"(
:0 )

"- r/

'._- - -
Fig . 1. Sche ma t ic of the v ibra to r chec ke r.

ced ure. Attach the proper voltage source (6
volts for a 6 volt vibrator, etc.) Plug in vi­
brator.

1. If the two lights a re of eq ual brilliance,
it's good .

2 . Uneven brilliance. Q uestionable. Hit 0 11

table a few times or use twice normal voltage
for a minute or two.

3. One or both lamps dark. Try p rocedures
under 2. If no luck, put in power supp ly
you're ahout to trade. ]f you can't unload it,
open carefully with pliers or teeth. If the
Teed is stuck, unslick. Try again in tester. If
contacts arc dirty, clean carefully with suitab le
ab rasive (wife's nail file, emery board, a two
dollar bill , ete.) Try again. If st ill no luck ,
you've go t a 4 prong male plu g, a puller fo r
miniature tubes, a shield can or ashtray, plus!
some ce ram ic or other insulators and some fine
w ire. If there a re three insulators and enough
wire, you've go t a dipole that is excellent if
vour transmitter causes TVI and vou want to
• •
hide the antenna.

Finally, if you've had to play around to get
the vibrator to work. yOI1 shouldn't use it in
crit ical eq uip men t. All vibrator manufacturers
advise yo u not to try to fix or adj ust vibrators
(After all. they want you to buy a new onel )
But they're fin e for most ham lise . And even a
bad vib ra tor is good for generating hash to
adjust noi se limit ers and ratio detectors. So
build it up. get some vib ra tors (perhaps from a
local repai r shop ) and then yO ll can brag
abou t your inte rest in building and the techni­
ca l side of the hubby.

. .. WAICCII
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nOT SCOOP: The Texas Instruments TI-XM05 germani­
um PNP mesa transistor selling for 521 apiece in single
quantity is consistently the quietest 432 rf stage we have
seen in transistors selling for under $15. See an upcoming
a rticle in the VIIF'er for details.

. .. WlOOP

Henry Cross W l OOP

Low Noise UHF Transistors

I lere is a list and graph 1 have compiled
of all the UHF RF stages that I have been
able to get data on. The high priced items
seem to me to give us a taste of what we'll be
getting for a couple of bucks by 1968.

So far, we can say:
1. Transistors are quieter than tubes above

150 me.
2. Transistors are quieter than crystal nux­

ers below about 800 me ( unless you are very
rich, in which case read 1200 me. )

3 . Germanium or silicon-it 's a tos s-up in
practice.

. .. W IGOP

C urrent V II F Low Xoisc T ransistors

\\'rk Col von, 'lax :"it' zoo lilt' OlhN info I'rkl'

A. P:\I' Gl'nllanilUI1 ( m esa)
TI XMIOI 9
MOT 2N3783 10
' lOT 2N37s.1 10
~1OT 2:"J3785 8
' lOT ~1'I2,503 6
MOT-T1 2N2415 6
TI 2N2999 6
TI 2N2998 6
TI 2:'\2997 10
TI 2:"2996 6
MOT 2N3279 10
'tOT 2N3280 10
MOT 2:'>.'3281-2· .'3 10
MOT 2N330';' 10

Phiko-Spra glll' 2:'1:2:198-9 10
TI T I-400 6
Amperes 2:0.:·'3399 10

n. ::"iPS Silko n. 'Io~tly diffll ~ ("d pla nar.

K"C-RCA " :0.:28 - " 10_. ;) .

K~IC 2~368:3 10
K~IC 2S3880 10
RCA 2;-,[3478 10

K-IOOI 10

K-1 20} 9
K·1501 I.;
2~]82:1 }..

TI

Fairchild
F airchild

c. Ft:T'~

K~IC

K"C
K\lC
TI

TlX3015

2:\":1.'3:19
SE:100 1

10

10
6

2 .6
2.2
2.S
2.9
.'3 .0
3.0

4 ..'5
5.0
3.5
3.5
5.0
.t..)

.t ..1

.) . ; ,

4.0

4.5

5.5

4. 0'5

4 .5 db max :"F 1 Gc
6.5 db max 1 Gc
7.0 db tYll 1 Gc
7.5 db typ 1 Ge
2.4 db typ 200 me
2.4 db max 200 me
7 db max 1 Ge
8 db max 1 Ge

2.9 typ
2.9 I)-·p
.s.o typ
Silicon PNP. OK to 2.'l \'

CE & 100·C
Different packages
4 .5 db typ 200 lil t.'

5 dh typ 400 me

4.5 db max 450 m e

3.5 db max 450 me
2.5 db typ 60 me
5 db Iyp 4.'50 me
2.4 typ 200 me
6 tvp. ';' max I Ge

I db typ . Source step ped
lip 10 200 o hms

1.5 db ;lHU: 4,')0 me

2.5 llh 100 me
1..'5 max .')00 lilt'

19.00
4.j.110
.'3 tJ.OO
is.o«
26.25
26.25
75.00
52.50

3.38
1.48
7.S0
6.75
4 .50-4 .05-2.10

10 .50
:1.4.'5-:1.:1.'5

89 1'
2 ..'5 .'5

18.00
8.00

1.90

high

18.00
75 <'

.'30 .00
63.50

1:2.90

F 1~T's are hi "h Iupu t impeclauce low transconductance 11 .,\ i l.·t"~ . T il" K·! Otll ,oulll be used in pl an ' of d vacuut u tul -..
in some ci rcuits, Ihollih its ll<lin is about 6 db lower th an >t 6CW 4.

n. TIlIIf"~

()CW-I 70 ., dl> I ~-p 2011 nu - 2.2 '3
4J6H 250 s db typ -ISO IllC 54.00
7077 150 6 lib typ 450 m e 3-'3.7 5
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO
Compiled by A. David Middelton W7ZC, Secretary

Institute Of Amateur Hadio

The big news of the month .. . 110, of the
year, for the Institute is the appointment by
the Directors of David Middelton \ V7ZCj
' V5e A as Secretary of the Institu te. One of
the major problems suffered by the Institute
was the dependence on me for getting letters
to Congress, letters to members, and all the
other important work of the Inst itute done.
Xow, with ~lid at the helm, ably directed by
our Directors, the Institute wi ll enter 1966
in a very strong position.

~1id has an interesting background that he
brings to the position of Secretary. He is a
senior member of IHE , the First Vice Presi­
dent of AREA, a member of the DOTe, the
Morse Telegraphy Club, and AHRL since
19:>3. He is a past Director of the League
and an ex-editor of QST. The list of his activi­
ties cou ld go on for several pages for he is
interested in many things and has taken an
active interest in many projects and clubs.
lie has been licensed since 1921 and held the
Extra Class license since 1928.

Mid will be preparing the lette rs to Con­
gress about Amateur Radio and coordinate
the representation of amateur radio in Wash­
ington with our Directors there. Mid will keep
in touch with Institute members through a
series of confidential letters giving the inside
dope on what is really going on behind the
scenes and through a more general series in
the monthly report in 73 Magazine.

Most well informed amateurs throughout
the world are looking anxiously to the Insti­
tute and to .\Iid for the preservation of our
hobby.

Open Letter to all Headers of 73

It is with great joy and pride that I accept
the post of Secretary of the Institute of Ama­
teur Radio.

H is my hope that with the guidance and
help of the 10AR Di rectors, combined with
assistance and suggestions from everyone of
you vitally concerned with Amateur Radio,
that I may carry out the complicated task of
implementing the work of 10AR.

Those of us charged with the administra­
tion and organization of the Institute can only
lay the ground work and set the stage for its
full operation and the- utilization of the Insti­
tute 's potential capabilities. T he actua l "per­
formance" must be given by loAH members
and supporters. And, that is where YOU, the
readers of 73 may assist.

Institute Members will regula rly receive,
thru direct mail, detailed reports of the loAH,
and space in 73 will be devoted to general­
ized information on the overall workings of
the loAR that effec t the whole bod y of Ama­
le ur nadia.

If you are not now a member of the Insti­
tute, and if you are thoughtful about the
present and fut ure status of your chosen
hobby-Amateur Radio-then we heartily wel­
come you to our ranks. If for any reason you
choose not to become a member of loAR,
p lease study the contents of these officia l
l oAR columns in 73. Rely upon such informu­
tion as being factual-regardless of what you
mav hear or read otherwise. It is our inlen­
tion to present FACTS and only facts regard­
ing loAR and its relationship with Amateur
Radio.

It is our hope that you will do us the
courtesy of non-prc;fu]icial thinking until yOll
have digested the official 10AR information
presented .

Correspondence concerning any phase of
loAR activity or Amateur Radio will be wel­
comed. Crack-pot and anonymous letters will
receive the treatment they deserve-a quick
toss into the Round File. All others will be
answered as completely and promptly as pos­
sible. SASE will be appreciated, as they will
save time and 10AR money.

Visitors at \V7ZC are always welcomed by
my wife Charlet and myself. Living only
1000 feet from State Road 15 leading directly
into beautiful Zion Park ( 2.5 miles north of
\\T7ZC ) we are fortunate to have many hams
and their families stop by. Zion Pa rk is open
all year round and is fabulously scenic at any
season .

If you get alit this way-stop by \ViZe and
we'll talk about at least two things of mutual
interest-The loAR and Amateur Hadto!

10AR-Totally Dedicated to the Bellerment and Preservationof Amateur Radio.
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and

(Use se pa ra t e shee t if desired)

am a Cha rter member and desire
have my membership continuous.

Institute of Amateur Radio
Peterborough , N.H. 034 58

INSTITUTE OF AMATEUR RADIO
MEMBERSHIP APPLICATION

... . $7 enclosed for loAR membersh ip
one yea r of 73.

am a new member of the loAR.

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

Important 10AR Addresses
For all corresponde nce exce pt that regarding
membership and supplies:
Institute of Amateur Radio
Springfield, Utah 84767

For membership co rrespondence and loAR
supplies:
Institute of Amateur Radio
Peterborough, N.H. 03458

No other Amateur Radio organization IS

officially recorded as a lobbyist, and therefore
none other than 10AR can legitimately REP­
RESENT Amateur Rad io in \ Vashington cir­
cles, nor can they legally expend money to
lobb y for Amateur Radio in an y form !

T he Institute so fa r has been busy with
activ ities that have not had much direct effec t
on individual members. This is acknowled ge d
and deeply regretted , but was unavoidable
d ue to lack of personnel. finances and pres­
sure of ot her duties on "Jr. Green , and on
man y of his associates.

A group of nine I NTEHI~I DIIIECTORS
was chosen for the 10AR. Thev are-Bill
Ashby K2TK :-I; W ell s Chapin W ODUD;
Lloyd H asla m W 3AYA; Maurice Ilinden
W6EUV; Harry Longerich \V2GQY/ 4 ; E dwin
Schaad WA4PDX; Foy Guin W4RLS and
Howard Pyle \v70E. The loAR Secretary is
A. D nvide Middelton W7ZC/W5CA.

It should be noted that none of the origina l
signers of the Articles of Agreement (with
the State of New H ampshire ) are Officers of
th e IoAH. T hese signers of the Articles were

I I
, I
, I
, I
I I
I ,, ,
, I

: Name _ Call . _ __.. _ :
, I
I ,
I Address _. . _. _.. _. I
I I
I I
• City . __ State _ Zi p _ I
I I
, I

: . . _.$5 enclosed for on e yea r membership in I
I the loAR. :
I I
, I, ,
, I
, I
I .... I I, ,
: .. .. , to:
, I
, I
I I
I I
I I

.\lea llwhile. watch for \ V7ZC on the ban ds ,
all both C \ V and SSB as I will con tinue to
be as active as p ossible along with my duties
as Secre tary of the Institute.

. . . \\'7ZC/\\'5CA

Progress Report-the l oAR to Date

A brief history of the Institute is in order.
T he loAR was founded on August 28, 1963

by a group headed by Wayne Green, who
believed that Amateur Radio needed to be
better represented and that only b y p rovid­
ing d irect public relations information to those
who rule over our destiny, ( the governmenta l
agencies and public officials ) could we hope
to preserve Amateu r Radio.

Int ernational fri endship and technical
achievement thru the medium of Amateu r
Hadio was also in the thoughts of those start­
ing l oAH.

The State of New Hampshire. on April 6,
1964. granted the Institute its approval and
charte r. T he a rticles of agreement were signed
bv Mr. and Mrs. \\'ayne Green W 2NSD/l,
( he is owner and ed itor of 73 Magazine ) Val
Barnes W IALU ; D an Lester W IAEH; and
Ted Shnpas K9YOE.

The Institute is charte red as a non-profit
organization, no cap ital stock is issued, and
the officia l object of the loAH, as stated in
Article 2, is "To further technical achieve­
ment and world fr iendship through the medi­
um of Amateur Radio."

The Institute started in a small way, with­
out fanfare and sans much publicity, even in
73. It grew slowly and gained strength
th rough its activities. m ainly that of es tab­
lishin g public relations contact wit h the entire
FCC, Senate and Congressional personnel by
direct mail reports on the GOOD side of
Amateur Radio. Some ten thousand pieces of
such literature have heen d istrihuted iohere
it helps, by the loAR.

Response has been grat ifying! Many com­
munications have been received f rom the re­
cipients of th is 10AR-originated p ublicity.
.\ Iany of these persons had never had any
di rect infon nation from an Amateur Radio
organization and h ad only received their
news second-hand and often di storted.

The Institute esta blished its " Mun in \ Vash­
fugton,' and publicized his avai lability to
an swer q uestions and to supp ly further accu­
rate information. The loAR ap plied for and
received official recognition as a lobb yist for
Amate ur Radio, and continues to fi le the re­
quired reports to maintain its legal lobb yist
standing.
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the originators of an idea and some ideals
which later became The Institute of Amateur
Radio.

The Interim Di rectors have given counci l,
furnished guidan ce and advice on every phase
and eve ry step of the p rogress of the Institute .

At the present time, a Const itut .on and By
Laws has been hammered out, is being re­
vised for fina l presentation to the loAll Mern­
hers for rat ification . It is expected that the
C & 13L format may he in the mails to the
10AB Members by the time th is appears in
73. Following approval by a majority of the
members or after any further changes as are
mad- as deemed necessary, it will become
effective .

In t.te meantime, work at 10AH continues
apace. Among: the fi rst tasks assigned to the
new full-tim e Secretary is the preparation of
a descriptive booklet- " IoAH-WIIAT, W HY,
\ VB O"- that will conta in detailed information
OIl the basic st ru cture, aims, goals, plans and
work of the loAB, both for the present , the
immediate an:1 the fa r-reaching future.

Another task, and aile of vital concern , in­
volves the coord ina tion of the activity of the
individual 10AR member in to the enti re 10AR
community to better uti lize his or her effort
to BUILD loAR and to assist those w ho have
carried the load so far along: the way. Another
task is the evolvement of ideas along the lines
of technological achievement awards; and
club and Chapter utfil i-ition wi th loAR.

Still other tasks include the never-ending
Public Relations releases with a broadened
approach and presentation of this vital work ;
plus the Institu te's cons tant effort to assist in
the fight against unjust persecution of Ama­
teurs through local nuisance and ord inance
suits!

These are only a few of the t hings being
worked upon at loAR Headquarters and by
Individual Directors and members.

T he loAR is doing th!s work for Amateur
Radio and ALL of us will benefit , ill one way
or another, from these coord ina ted loAH ef­
forts on behalf of Amateur Radio. \Vill \ '011

help lIS?

A Statement of IoAR Policy
•

This issue of 73 brings to its readers the
fi rst in a new and continuing series of official
10AR columns. \Vayne Green has generously
donated, free of charge, two full 73 pages
mo nthly for the use of the Institu te. This
space will he used for information of general
interest to 73 readers who a re potential mem­
bers of loAR. Institu te Members will regu-

100

larlv receive loA H reports directly, by mail .
It must be made clear that there is no con ­

nection between the policies of 73 Ma gazine
and those of the Institut e except that both
are dedicated to the b et terment and preser­
vation of Amateur Radio. There are no officers
of the 10AR on 73 and no 73 Staffer is an
officer of the In stitute . The 10AR policies are
completely d etermined and controlled by its
Board of D irectors and Members.

The Institute is indeed grateful to 73 Mag­
azine for this welcome space and we hope
that the readers of 73 will find t he loAR news
stimulating and Informative.

Be assured that the content of the l oAR
News is completely accurate and that it re­
Hects l oAR views and those of its members.
It is suggested that 73 readers review and
examine with considerable caution allY refer­
ences to 10AB in other publica tio ns and check
their authentici ty and purpose before accept­
ing them as fact!

If you are desirous of reading previous 73
material about 10AR, please refer to the fol­
lowing issues, by date and page: January '63,
page 2; Febr. '64, page 4 ; Ma rch '64 , page
6~ ; May '6~, page 85; June '64, page 92;
August '64 , page 5; October '64, page 87;
Feb" '65, page 2; April '65, page 32; June
'65, page 15; August '6.5, page 88,

For udd 't ional information read this and
subseq uent "News from l oAR" in 73.

IoAR and "Two-Party" Ham Radio

T he In stitu te of Amateur Hudio is NOT
anti-anything! It is FOH. Amateur Radio and
has not been created to fight any other group,
activity. individual or collection of p ersonali­
tics in Amateur Hadio. l oAn plans to estab­
lish, to implement and to carry out its O\VK
programs. It is not a "~ l E TOO" setup!

If other organizations have programs that
are, in the opinio n of l oAH, good for Ama­
teur Hadio-ove will strive, to the best of our
abili ties, to further those p rograms. However.
10AB intends to establish and maintain its
0 \\'11 position-regardless of the action taken
by any other group.

10AR will not knowingly enter into or pub­
licize any assaults upon or comparison with.
the basic fundamen tals of other Amateur
groups. l oAH may. uuturu llv uud deliberately.
take exception to deviations from those hasic
concepts, editorially or poluicallv!

These United States of America have sur­
vived and thrived on a multi-party poltical
svstem . The found ers and F ounding Mem­
bel's of 10AB believe that such a system is
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H am m a rlund Pro·310
John son Cha llenger
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Ig overdue in the matter of national Ama­
rr Radio policy-making, leadership and
tdance.
loAR upholds the full right of FREE
EECII and a FHEE PRESS. loAH de­
Ires its privilege to challenge, at any
'ie , any programs or views p resented that
~ inimicable to the underlying principles

the Amateur Radio fraternity-those of
endship, service and advancem~n t of tech­
logical skills!
10AR will not withhold its support and
couragement from any bonafide intra-mural
)llp of Amateurs who are endeavoring to
Ike our endeavor more excit ing, challeng­
~ and rewa rd ing th rough their specia lized
:erests and effo rts such as CHC, county­
nting, DX, SSB, VHF, nets, and awards.
10AB does not intend to publicize the
ntings and ravings of radica ls, ignorant,
[fish-minded individuals or groups w ho put
eir personal operating desires or habits
ave the common good . T here is 110 place

10AR or in Amateur Badia for "s harp­
ooting" or a political King Fish! Let's leave
at to the professionals.
loAH most definitely has no plan or p ro­
am to
-Ra c-OIllP !l t; IANT in the Amateur Radio
hlishing Beld.
- Control the Amateur Badia advertising
arket .
- Permit usurpnnce of Amateur Radio fre­
rencies b y non-Amat eur groups or interests.
-Foster complacency on the part of Ama­
urs, when our very existence is at stake
ru lack of operational and technological
ills.
loAR does have d efinite plans for a p ro­
essive program for act ion a t the operational
to. technical levels, designed to upgrade t he
n ateur ( through educa tional and exp lana­
ry measures ), which will bring new Ama­
urs into focus on the proper p rocedures
hereby they too can enjoy and participate

the Amateur service in the most efficient
rd proficient manner.
The Institute has a definite plan for recog­
lion of IN DIVI D UAL effort and achieve­
ent along in the Technological phase of
mateur Radio.
10AR is FOn any action and Fon any

dtvfdunl or anv group who is doing some­
ing in a POSITIVE manner and d irection
rat will enhance and p reserve Amateur
adio. 10AR welcomes frat ernization with
-oups and programs d esign ed to enhance the
chnical or operational aspects of Ham Radio!

. . . wnc
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Don Miller W9NTP
Waldron, Indiana

What's the Strength of Your Mobile?

There was one time in the ham life of
W9 NTP when I had $100 per contact in­
vested in mobile transmitters. After years of
experimenting, which included a 500 watt
mobile A:\1 sta tion, two or three factors be­
came evident which contributed grea tly to
successful mobile operation. Over this period,
mobile contacts became commonplace and
many count ries of the world were worked.
Most of these contacts were made on the
crowded 20 meter band where QRM is bad.
The three most significant factors contributing
to successful mobile operation in order of
merit are:

1. VFO operation
2. Field strength indicator in the car work­

ing continuously
3. At least 50 watts of power. AM opera­

tion was used in most of these contacts,
but it goes without saying that SSB or
DSB has much advantage.

VFO operation: There is something psycho­
logically in favor of the mobile sta tion who is
able to zero beat a CQ from another station.
After making hundreds of contacts, I have
found that less than 101: are worked by calling
CQ from the mobile. Perhaps the fixed station
is flattered when the little mobile running
along 50 mph hears his signal. If you have

any doubts about this, keep track of your
contacts for a month and see for yourself. It
goes withont saying that a stable vfo source
is necessary. This is a sizable project for the
average ham and apparently for the commer­
cial manufacturers too, since very few com­
mercial vfc 's are stable enough to allow use
in mobile DSIl and SSIl operation.

The second factor is field strength measure­
ment. Years ago, I built a combination field
strength meter and S-meter for my 1949
Chevrolet. Immediately it became evident
why I had failed to get out on some frequen­
cies and it also pointed up the fact that the
dip in plate current, so commonly used for
tuning, was a poor indicator for maximum out­
put. \Vith a continuously operating field
strength meter it is possible to tune for maxi­
mum output even if the antenna is near large
detuning objects or leaning at a forty-five
degree angle due to the forward velocity of
the car. On the lower frequencies, seventy-five
and fort y meters, it will give an indication
of how far you can opera te from the resonant
frequency of your antenna. I have even used
the meter indication to tell me the charge
state of my battery.

Naturally the obvious antenna to use on
the automobile is the broadcast antenna. This
is sometimes unused in a mobile installation
when a converter is used. 113ny of us mobilers
used the long amateur transmitting: whip for
broadcast reception when we wanted our in­
jection of Rock and Roll, while the broadcast
antenna was used for the field strcntgh indi­
cator. Anyone who has tried this with the new
hybrid or transistor receivers is due for a
shock. My broadcast receiver received a
weather station near the if frequency so well
that it blanked out broadcast stations. I finally
decided to use the broadcast receiver with the
antenna for which it was intended. If a con-

.'
O-!loO +

TO CAR RCVR

IO
P'T

rrr

Fig . 1. Schematic o f the mobile FSM.
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RISTAO TOWER CO.

TRISTAO TOWERS
fea turing "ADD-A-SECTION" Design

Tristao .•. the pioneer name in towe r
design a nd manufacture . Here is the
towe r line that is premium q uality, yet
realistica lly priced a nd designed to en­
able you to kee p addi ns sections as
you grow. A Tristao Tower is a lifetime
investment from your very first section .
Besides eng ineered quality, all towe rs
feature channel lacing and are hot
dippe d galvanized inside an d out. They
meet a ll building code req uirem ents.
Motorized models available.

Write for FREE Catalogs and detailed
information TODAY, or see your d is-­
tributor.

NO'OLUNO '.010 ,.ooucn
16J5 w. .. I...., ,..~ CIo...,... 111._ 60634

CC ELECTRONICS

SSB CRYSTAL FILTERS

12017 W. 92nd 5•.

don't ha ve to be expensive. The CC Electronics
Model 3284 is only $17.50, and yet is a precision
3.0 me, 2.9 kc bandwidth hermetically sealed filter.
Check these specifica t ions : Center frequency, 3.0 mc;
bandwidth a t 3 db, 2.9 kc; selectivity (50 d b/ 3 db)
of 2.8 :1 ; side ba nd attenuation greater than 55 db;
insertion loss less than 2 db; bandpass rippl e less
than +.5 db ; termination impedance 3.9 K; size
1-9 / 16 L x 1-3 /8 W x 1-3 /4 H; price only $ 17.50.

tinuously operating field strength meter is to
he installed, it means that a separate an tenna
will be necessa ry or a circuit designed to work
wtih one of the existing an tennas. Since I have
three antennas on the car now, the broadcast
antenna was chosen to be the combination
broadcast and fi eld strength indicator antenna.

The circuit is mounted in a small 3x4x4
Miuibox and secured behind the dnshbounl .
A 1N660 silicon diode is used, because at the
low microvolt levels at broadcast operation ,
the diode will not cond uct due to its high
threshold voltage. A 50 micro-ammeter was
used for the indicator and with my particular
installation 1 was able to mount the meter ill
the dash of my 1960 Chevrolet in the dummy
hol e which should have contained a clock.
The addition of this meter actually improves
the appearance of the dashhoard . Although
this installation was to be main lv used in the
tU IlC up of my 20- 15-]0 meter transmitter, I
find that it reads extremely well on the 2 me­
ter F~I transmitter that I have install ed for
local communication . In ad dition, it draws
out the radiation pattern of the local brodacast
sta tions as I drive by. The normal reception
of the b roadcast receive r was not affected in
any way. I did cut out as much of the low
capacity antenna lead-in as I could in order
to compensate for the addition of any capaci­
tance from the diode and other circnitrv.

I had been suffering along with the final
plu te current indication for maximum power
output in the 1960 car installation , hut when
I installed the field strength meter. I imme­
diat ely saw the fruits of my lahar as I tuned
up mv transmitter on 20 meters during a Sun­
day afternoon and heard a hunch of California
kilowatts com plain of a strong hete rod yne on
their frequency. I immcdttely identified -myself
and apologized for interrupting their local
Q50. Before you desert mobile operation, try
a continuously operating Field strength meter
and see the difference. T forgot to mention that
a field strength meter in the home QT H will
do as much for the fixed station as it does for
the mobile . I just bad a horrible thought;
please don't all of you fellows build these me­
ters or I 'll have to put a second 6146 in the
car.

Last of all, on the subject of power, I have
found tha t 50 watts is the minimum power
that true DX can be worked from the car. My
500 watt mobile installation was much better
hut not enough to make it worth the great
effort involved. Fifty watts comes easy in a
car because it is about the power range that
can be handled without special power sup­
plies. Let's all work \VAC mobile!

... \v9NTP
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Heath HD·lO Electronic Keyer

Heath's new lID-IO all transistor electronic
keyer offers about everything you could want
in a kcyer. It has no relays to stick since all
the switching is solid state. The built-in p ad­
dle has sealed contacts . The d ashes are the
proper three dots long and the spaces one dot
apart. The built-in oscillator and speaker with
volume control lets you men. tor on or off the
air. It provides many other features too. Price
is $39.95. For complete specs, write Heath
Company, Benton Harbor, ~Iichigan 49023.

Ami-Tron Fan Top Heat Sinks

Ami -Tron's newest p roduct is a little fan
top transistor heat sink for the popular TO-5
case transistors. It's black anodized for best
heat dt sstpat .on. You can get a bag of three
for only $1 from your local di stributor or from
\VRL. Ami -Tron Associates, 12033 Otsego
St reet. North Hollywood, Californ ia.

Hallicraflers SX-146

•

Hallicrafters new SX-146 rece iver makes
use of modem techniques to provide excellent
amateur reception . It uses a single conve rsior
signal path for minimum sp ur ious responses
and a 2.1 kc six section crystal lattice filter for
optimum selectivi ty for SSB. There's a lse
provi sion for A\l and C\ V filters. It's designed
for tran sceive operation with the HT = 46 SSE
transmitter, too. Sensitivity is less than .5 uv
for 20 db SiN, drift is tin y, and the receiver
is very att ractive. The price is $069.95 and
you can get complete specs from Bernard
Colbus, Dept. 73, The Hallicrafters Co., 5th
and Kastne r Ave ., Chicago, Ill. 60624 .

' ",,'. --

,

Been cur ious about Verobo.irds? \ Vant to
try a httle project or two with them to see
bow they work? Here's a very inexp ensive
wa y to do it. The Vera Model PK-5 project
construction kit comes with five Verobourds
and a det ailed instruction book that tells you
how to build an impedance matching module,
an engine pulse counte r, an audio amplifie r
ami rf probe, a multivibrator and an audio
osci llator . The p rojects don 't require etch ng,
wiling or termina ls. T he iust rucfiou book con­
ta ins diagrams, schematics, illust ra tions and
p arts list. Theory and applica tions are also
explained in detail. It's only $ 1.95. \Vrite
\Valt O 'Donnell , Vero Electronics, 48 Allen
Blvd ., Farmingdale, N .Y.

Veroboard Kit-$1.95

1966 Heathkit Catalog

\ Vc d on't need to tell you much about the
Heath catalog. All hams know about the ex­
cellent Heath amateur (and other ) electronics
equipment. The latest one is 108 pages with
many of th e pages ill color and p rices all many
of the kits have been reduced, too. Among
the new products listed in the cata log are the
513- 110 6 meter SSB tran sceive r, the HA-l-t
SSB K\\' amplifie r, the power supplies for this
amplifier and lots of non-ham ones. Send for
your copy toda y. Write the Heath Company,
Benton Harbor, Michigan 49023. Please men­
tion 73.
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TUCO Catalog

One of the best p laces to get transistors,
ther semicond uctors and subminiature parts

Transistors Unlimited. They feature new,
randed parts, pack them carefully, and ship
tern fast. Their new Luge 16 p age catalog in­
ludes man y p ages of tremend ous bargains
l ilt will fascinate any ham . T hey also make
number of power sup p lies, test eq uipment,

nd interesting kits. You need this catalog.
vrite Elias Furst at T UCO, 462 Jericho
'u rnp ike. Min eola, Lt., ;-'; .Y. 11 501.

Quaker Diode Tester

The new Quaker solid sta te d iode tester
ccurate lv test s PIV up to 1000 PlY and leak­
ge cu rrent up to 5 rna. You call quickly
heck unm -rked and odd lots of di odes, make
.rre that di odes for se ries strings u-e tip to
oecs, etc. The unit is comp le te ly self COIl­

ained with power supp ly, metering and con­
-olc in one att ractively styled instrument
ackage. It works on lIS vue. Price is $79 .9,5.
or custom models, or more information, write
Iuaker E lect ron ics, P.O . Box 2 15, Hunlock
'reek, Pa. 18621.

Amateur Radio Mobile Handbook

The new Sams Amateur Bad ia Mobile
l- n-lboak ( A ~ IIl - I) . by Charles Caringella
.'6i'\ j V will be cf interest to all hams who
perate or are consider ing operating mobile.
hapters a re all converters and receive rs,
ansmit ters, modul.uors, transceivers, t rans­
litters, receive rs, microphones, antennas,
ower supplies, co ntro l circuits and the sup­
ression of transmission noise. Both comrner­
ia] and home-brew eq uipment are discussed
1 detail. On top of that , \ V6NJV is an ex­
client author and the book is very easy to
ead and understand . It's well illustrated, too.
'ou can buy a copy from your loc-il d'st- Ibu­
or if he's on the ball, or from Howard \ V.
ams, 4300 W . 62nd St reet. Indianapolis,
ndiana 46206.

, NUARY 1966

Ro.ron Skipper Fan

Rotron, a la rge manufacturer of fans and
blowers for all e lec tronic uses, has recently
Int roduced an Inexpensive fan , the Skipper,
that delivers 10 ) cubic feet of air pe r minute.
It mounts in a 4J.1" hole with no screws; a re­
raining I ing holds it in place. It's quiet , too,
yet usable up to 140 °Fd. There are a number
of accessor ies ava tl.tble, so get fu ll 'nformation
from Hot ron, Woodstock , N.Y. 1~498.

International Crystal Catalog

The new 60 page catalog from Intern a­
tional Crysta l Company i , full of all sorts of
equipment for the ham (and others). It lists
c ll of the fine Inte rnational crystals with com­
plete opera ting data and sug-gested circuits,
b ut that's just the start. They also have crystal
ovens, plug-in transitor oscillators and cases,
accessories, frequency m eters, t ransistor and
tube multivibrutors , SSB filters, AOC trans­
mitters and excite rs , transi .tor subnssemb lles,
converters, C B eq uipment, etc. Why pro­
crastinate; send for one today. International
Crvst al Co.. 18 North Lee Oklahoma Citv,

• •
Ok lahoma 73102.

Quement Dual 24 Hour Clocks

You undoubtedly noticed page 73 in the
December 73. You may have even noti ced
the beauti ful set of two ten in ch synchronous
elect ric 24 hour clocks. They're mounted in
a rich 12" x 24" x 2" wood cab inet and would
enhance any room. Set one on vour local time

• •

and one on universal time so you can both
fi ll out your log and know when to eat. The
set is only $24.95 FOB Quement Elect ronics,
1000 South Bascom, San Jose, Culifom ia.
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W hy Inst ruct ion

Howard S. Pyle
3434-74th Ave., S.E.
Mercer Island, Wash . 9 8040

Books?

Here's a subject which should be of pretty
vita l interest to you who are 'home-brew art­
ists'; even more so if your projects result in
build ing something which you, yourself have
designed from scratch. Or, perhaps what you
build ha s been taken from plans and sped­
fi cnt ions set down in a magazine or handbook
article. \Ve will wager that a few modifications
and/or changes of your own will take place
as you go, nevertheless. IIow are you going
to know exactly wha t is what in a piece of
gear which you build and which may give
trouble (and often does ) a few months later,
unless you have an accura te black and white
record on paper?

Suppose you are not a 'home-brew' artisan;
you buy a piece of ham gear which ha s been
designed, assembled and wired by a commercial
factory. Invariably, if you buy it 'first hand,'
a complete instruction book including sche­
matics, voltage read ing charts etc., is included.
Unfortunately, when purchasing second hand
or used gear, such Instruction manuals are often
missing. If your choice of a piece of eq uip­
ment is in this category, stand pat on your
refusal to purchase it unless the initial instruc­
tion manual accompanies it. Don't let the seller
push you off with a casual statement such as
".. . oh, the dope and schematic is all in one
of the surplus manuals . . ,'. or words to that
effect. If the gear does happen to be a piece
of surplus military equipment, make the seller
show you in what surplus manual, even to the
page, where the information exists.

:\"ext, take the popular 'kit' type of equip­
ment. Regardless of whether the item is but a
simple transistor code practice oscillator or a
more elaborate piece of gear such as a trans­
mitte r or a communication receiver, the Factorv
always supplies a manual which, in add ition
to schematic wiring, mechanical assembly, ad­
justment and operation details, gives you every
hint and tip essential to satisfactory operation
of the equipment if you follow the printed
instructions and illustrations.

106

Unfortunately the average ham designer­
builder discounts the necessity for keeping a
record of his home-built gear, simulating a
factory handbook. This is just as true of the
more experienced ham as with the novice.
Probably this is due to the naturally human
instinct to 'try it out' and right now, once it
is buil t. If it works sa tisfactorily the normal
procedure is to cont inue to use it as long as it
holds together. Just let it 'blow up' once how­
ever and the long, tedious sea rch for the trou­
ble begins. ".. . Let's see; what size capacitors
did I use here ; what resistor there? \Vhat
magazine or handbook did I take the parts list
from? . .." 1I0w much simpler, quicker and
easier does such trouble shooting occur if you
can refer to one simply bound or stapled se t
of instruction sheets and find all of the
answers?

"So what?" you say. If you have actually
constructed someth ing, satisfy yourself that
it really does work the way you had hoped that
it would . Then, don't spend every minute of
your leisure hours working it to death hoping
that i t wiII hold together. Give a few of those
hou rs to a methodical recording of performance
characteristics which will prove invaluable
when a case of trouble, major or minor, de­
velops (and it often does! ).

Put together an instruction manual of your
own to cover every complete piece of equip­
ment which you build. Such a manual can
even be written in pencil on ruled note paper
of the school type; better if it can be typed
and bound, either by stapling or in a ring
hinder of suitable size. \Vhile neatness is a
virtue, the main element of any recording
manual of this type is the inform ation which
it imparts. Suppose now that we examine
what actually should constitu te the essential
information to cover a particular piece of
'home-brew' gear.

( I) An accurate schematic diagram of the
item with appropriately labelled components
which can be readily identified from an ac-
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Send for FREE catalog # 13 1.

ARROW SALES-CHICAGO, INC.
253 4 S. MICH IGAN AVENUE

CHICAGO, ILLI NOIS 60616

NORTH AMERICAN
ELECTRONICS Co.

P.O. Box 878. PLATISBURGH, N. Y. 12902

10 Qsst'd--High Power .
5il icons-750 PIV-l .2 amps .

600 P IV- 20 0 ma . . . . . . . . • . . . . . . .
200 P IV-l .2 amps. . .

50 PIV-5 amps .
GE- C40 B- 25 Amp SCR •. .. . .. . . .

companying key nomenclature. For example,
"VT-I " on the schematic to identify the oscil­
lator tube in a transmitter; the key will show
this as "VT-I; oscillator tube, 6V6 (or equiva­
lent )." "H- I" on the schematic will appear as
"R-I - 7500 ohm carbon resistor" in the key
list. Carry this through all of the components
appearing in the schematic. In addition, show
the positive (or in a few cases, the negative )
potential which should normally appear at
various terminals throughout the schematic.
For example, where the positive plate voltage
on "VT-2" may normally be 250 volts, desig­
nate it on the schematic as "VT-2 : 250 v -l- ."

(2 ) Actually, as in factory-prepared man­
uals for completely assembled and wired
equipment, the schematic should appear as
the last item in your book. The pages pre­
ceding the schematic should include brief para­
graphs descriptive of the equipment as a
whole, plus such tabulated tables as may be
required to show the voltage readings to
grounds (chassis in most cases) such as above
mentioned as "VT-2: 250 V -l-.' Any voltages
which should read 'negative' normally, should
be mentioned as well, otherwise it can be
assumed that a positive voltage reading is ap­
plied against negative (chassis or 'ground') .

(3) Last, but by no means least, particu­
larly if the equipmen t which you have de­
signed, assembled and built from scratch or
from a magazine or handbook article, under­
goes any modifications or changes while in
usage, so indicate these changes on the sche­
matic or by reference to the magazine or hand­
book article by month and page.

"Why" you say, "go to all this trouble to
record such data; I built the thing, I know
what makes it tick!" But suppose that you have
ambitions for more elaborate equipment in the
future? What you have already constructed and
which has proven entirely satisfactory to you
within its limitations, may constitute some­
what of a puzzling maze to a prospect ive pur­
chaser on whom you hope to unload your
'brain child ' in hopes of sufficient financial re­
tum to help out with the cost of the more
elaborate gear which you contemplate build­
ing. If you can show such a prospective pur­
chaser what your piece of gear is all about,
by a methodical, written record, your chances
of sale and of greater profit will be greatly
enhanced. In addition, you will gain the re­
spect of any such prospective purchaser who
will naturally assume that anyone who goes
to the extent of preparing a complete instruc­
tion and operating manual, has been just as
conscientious in its construction; it will pay off,
any way you look at it . . .. \V70 E
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Still the best buy on the surplus market.
Remarkab ly tough and sturdy. very versatile in
us e .
2 to 8 Mcs in 2 bands (A Set) 15 to 25 Wa tts
o u tput d e pe nding on frequency and type of ern's­
s ion. CW and Rad io Te le p ho ne . A lso short r a ng e
(B Set) band 230 to 240 Mcs . No. 19 MARK I II is
VFO tuning . easy to conver t to c rysta l operation.
Sender/R eceive r alone complete with t ubes and
c omplete ins lr uc tion book, d iag ra m , e tc.... $29.50.
Po w er req uirem e n ts : 12V a t 3A, 265V D C a t 120
MA a nd 540V DC at 50 MA .
All a ccessories available: Junction ca b les . j unction
boxes A e r ia l ( Whip o r wire ) Antenna T u ne r ,
Powe; S u p p ly f or 12V DC operation, Headse t and
Microphone Assembly e tc. . . Perfect equipment
(or 40 and 80 meters.

Doven Frequ ency Meter- Dire ct indicating f requency
mete r cove ring 25 t o 5000 cycles in fou r rang e s
CI-.S· I -5). Exc. Condo $29.75

Triple Frequ ency Meter- Direc t indicating 19 inch
panel has three 4" SQuare---200 UA me ters ca li­
brated in cycles t o re a d 0 -1 000-5000- 10000 and
50000 cycles. Ea ch section has a 5 tube c ircui t .
Ea ch has its own power supply f rom 115v-60 cycle.
Exc . Used. . _. $ 39 .9 5

Collins Rece iver RI05 /ARRI 5·1500 t o 18500 kc.
Complete with 14 tubes-1 00 kc xtal 2 Collin s PTO' s
Etc . Exc. Cond o _ $ 67 .50

R-13 /ARCI2 Receiver-tunable 108 t o 135 mc Excel-
len t condi tion with 9 tubes _ $ 2 7.9 5

Ponodopter-IP69C /ALA2 See June 1964 issue on 73
New with 14 tubes. . $ 22 .50

PRS-3 Mine detector. Exc . $ 39.9 5
BC610-1 mode l-Exc . with tubes $ 3 50.0 0
RTTY Model 14·Tip t op condo _. $ 6 9.50
R4- /ARR2-Ve rsa tile command fYp'e receive r covers

23 4 t o 258 MC and is conver tible t o ma ny ot he r
fr e q uenc ies--Complete wit h I I t ube s & schematic.
Exc. . .. . . •. .. • . .... . .. . . . . •. . . ....... $ 6 .9 5

Nicod Cells-3112 amp hou r-Guoranteed $ 1.7 5
20 amp hour-Guaranteed 3.95
50 amp hour-Guarantee<t 5.95
80 amp hour-Guaranteed 9.95

Tron sistors--20 a ss t 'd--os removed from equipment
$ 1.9 5

1.95

.S'.3'.3'•••3 .95
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Joseph Mo"holl WA4EP
Ozone, Tenn.

Improving the Noise Figure

of Old Receivers

There are a number of commercial ham
band or general coverage receivers and mili­
tary surplus receivers which cover the 6 meter
band. \ Vhile some are hotter than others, p rac­
tically none of these yield performance bare­
foot as good as that obtainable with a pre­
amplifier or converter using a low noise rf
tube. While a preamp is not too expensive, it
is a nuisance when ch mging bands, and in
many locations the additional gain is an em­
barrassment rather than an improvement be­
cause it intensifies the problem of overloading
on strong signa ls. Actually, most of these re­
ceivers can provide close to optimum 6 meter
performance with no changes other than a
change in rf tubes.

The fact is that the cosmic noise level in
the 6 meter band is hgh enough not to re­
quire an extravagantly low noise figure. The
average eq uiva lent noise fi gure of cosmic noise
ranges from about 5 db to a high of about 8
db. This is achievable only in an extremely
quiet location where no man-made noise is
added to the cosmic noise. A receiver noise
figure equal to the equivalent noise figure of
the cosmic noise provides a p ractical optimum
sensitivity. At this point, the maximum pos­
x.ble improvement in SIN ratio with a perfect
receiver with no noise whatever, would be
just 3 db; anything less than this total im­
provement yields an insignificant improvement
in effective sensitivity. Thus a noise figure
somewhere in the 4 to 8 db range yields prac­
tically optimum sensitivity in the 6 meter
band. .Most of the 6 meter receivers, however,
have noise figures in the 12 db region, or
higher. Fortunately, it is possible to lower the
noise figure to the required optimum in most
of them simply by changing the rf tube .

108

The old reliable 6AK5 is a still nearly ide:
6 meter tube. It is capable of yielding nois
figures as low as 3 db which is so far bela'
the cosmic noise that the d ifference betwee
it and a receiver with no noise whatever woul
provide an improvement of scarcely I db i
5/1\: ra tio. While it is not likely that a 3 d
noise figure can be attained merely by sui;
stituting the 6AK5, it is possible with rno:
of these receivers to get the NF into the 4 t
8 db range.

In some cases, the 6A K5 can be substitute
for the 6BA6, 6C B6, 6BZ6 or a similar remot
cut-off rf pentode with no changes whatever
In most cases it will be necessary to mak
one small change at the socket terminals. I
the 6A K.5 the cathode is connected to bot
pin 2 and pin 7, and the supressor is intemaI1
connected to p in 7. The other tubes mer
tioned have the suppressor to pin 2 and th
cathode to pin 7. Take a look at the wirin
diagram of your receiver or, if you don't hay
one, at the wiring at the socket of the rf tube
If the suppressor is connected to the cathod
by a wire from pin 2 to pin 7 no changes ar
necessary. If both the supressor (pin 2) ani
the cathode (pin 7) are grounded (as in th
51'600) you can also just p lug in the 6AK~

with no changes.
In most cases, however, you will find th

supressor (pin 2 ) grounded and the cathod
(p in 7 ) with a cathode resistor. In this event
you will have to u nground pin 2. Usually
snip of the wire with wire cutting pliers f ror
pi n 2 to ground will do the job. In some case
the socket lug is soldered to a ground tab 0

to the center shield on the socket. In this even
you need to unsolder it so it hangs free . That'
all.
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Up •
In the •air over RTTY?

If you want to go all out you can also re­
move the ave from the rf stage. The 6AK5
is a sharp cut-off tube and cuts-off very
quickly with a small amount of ave. H ow­
ever, th is is not ne cessa ry. It will p rovide
peak performance on weak signals when you
need it and the lower gain on strong signals
is not necessarily a disadvantage. Now repcak
the rf stage trimmers for peak noise with the
an tenna connected. Receivers having an an­
tenna trimmer control make this very simple,
though it would be well a lso to peak the
tuned circuit in the p late circuit .

The improvement in noise figure and p er­
formance will depend on the tube line-up . In
receivers using a single rf stage working into
a 6BE6 mixer, the optimum noise fi gure can­
not be obtained because the mixer noise makes
too h igh a con tribution to the overall noise.
However, substituting a 6AK5 in an I1Q1 70
or 110, for example, will lower the noise figure
from more than 12 db to the 6 to 8 d b region.
If the rece iver has two rf stages the improve­
ment can be much greater. In my SP600·JX,
for example, with a 6AK5 in the first rf stage
and a 6BZ6 in the second, the measured (with
a Marcon i Noise Generator) noise figure is
less than 3.5 db in the 6 meter b and and less
th an 2 db in all the lower ban ds, and p rovides
an effective sensitivity b arefoot which cannot
be improved with p reselectors wi th noise fig­
ures as good as 1.5 db. For all p ractical pur­
poses, it yields the best possible sensi tivi ty
at ta'nnble on the 6 meter band today.

An even greater improvement can be ob ­
tained with a 6Al5. Th is tube is not well
known and is expensive ($4 wholesale) when
bought new. It was designed primarily for
operation with 28 volts on the plate and screen
in aircraft radar equipment, but with normal
voltages it h as a h'gher transconductance and
draws more current than the 6A K5 and h en ce
has an even lower noise fi gure. 1£ you run into
any surp lus equipment using this little bottle,
cannibalize it of these little gems. The p ro­
cedure is the same as wi th the 6AK5, though
undoubtedly better performance would be
possible by juggling th e parameters sligh tly.

Obsolete receivers using m etal tubes can al­
so be improved-and even more strikingly­
but substituting tbe 717 for 6SK7's. The base
situation is comparable to that involved with
the miniatures. In the 7 17A the cathode is
connected to p ins 3 and 5 and the sup ressor
is in tern ally connected to p in 3. In the 6S K7
the sup ressor goes to p in 3 and the cathode to
pin 5. Again if the supressor is grounded and
resistor, it is necessary to unground pin 3
when substit uting the 717A. Receivers h aving
two rf stages with 6SK7's w.ll usuall y deliver
optimum performance with a 71?A in the
fi rst rf stage and a 6AB? in the second rf
stage. The 717A is an octa l b ased version of
the 6AK5 and is available surplus for as little
as 2.5c.

Still older receivers using top -cap type tubes
present a problem. If you can fi nd an 1851 you
can use it in place of the original rf tube with
minor changes at th e socket.

There are several military versions of the
6AK.';, namely: the 5,591, 5608, ,56.54, 6096
and \VE403B. Some are hotter than the regu­
lar 6AK,S, but all are interchangeable. The
6AT;j also occurs as the 7755 .

In most cases th s change of tu bes will p ro­
vide effective sensitivity as good as that pos­
sible with a nuvistor p reamp at a fraction of
the cost and wi th less danger of overloading
effects. Your S-meter readings may be lower
than originally and, of course, they will not
be exaggerated as they are with a preamp.
However, the ability to read weak signals,
which is what counts, should b e considerably
improved. You can make a simple test to
check th e improvement or to see how d ose to
optimum you are. \Vi th the ave off, listen to
the noise with the antenna disconnected and
then with it connected . The noise should in­
crease markedly when the antenna is con­
nected. T he greater the difference the better
th e noise figure and therefore the better the
effective sensitivity-up to a point. After you
reach a 3 to 5 db increase in noise, the im­
provement in actua l receiving ab ility b ecomes
very slight, if any.

. . . WA4EPY

Get a Down-to-Earth Approach to On-the-Air RTTY.* Converters, Keyers, Accessories, matched to your Transmitter, Receiver, Printer, et c.* Free Technical Counsel * Free Catalog
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(W2NSD from page 4)

worrying about how radio waves were being
sent out. He puzzled over it. If you transmit
a hundred watts from a beam antenna
should n' t there be some sort of reaction in
the opposite direction? That's a good fraction
of a horsepower and something should hap­
pen. Right? \Veoug .. . he hung a beam from
a string and it didn't move a hundredth of
an inch . End of digression.

Now, back to those UFO's for a moment,
One of the great puzzles about them has
been how they can go several thousand miles
per minute and then stop on a dime without
sq uashing anyone inside. The Biefeld-Brown
experiments have shown that everything
within the field is acted on equally, so any­
one inside a UFO would not experience the
inertia of changes of speed or direction. This
explains the right angle turns that have been
witnessed many times.

The high voltages required to run the
UFO's exp lain the bright violet light that
they emit and the paralyzing effect they seem
to have on nearby electrical systems . . . also
the ozone smell they leave. Brown, after try­
ing man y shapes to find the most efficient
for using the electro-gravitic force. ended up
with one almost exactly the same as the bulk
of the reported UFO's . . . and this was sev­
era] years before UFO's became a common
newspaper item.

It would seem to me that we radio ama­
tours are in a beautiful position to break the
harriers into this new field, just as the ama­
teurs of the past broke into radio. Many of
us have a technical enough background to
sta rt experimenting and we don't have the
pressure of having to succeed , as do the com­
mercial boys. Thousands of us can devote
yea rs to something like this . . . and eventually
one of us is goin g to hit. And what a jackpot
that will be! It is beyond the imagination.
The chap who gets the fi rst patent on an
electro-gravitic rece iver could possibly parlay
that into some thing bigger than RCA. \Vho
knows, the solution to our spectrum problems
may be just ahead, waiting for some hams
to ge t to work 011 them.

A parting hint for those of you who might
like to try . . . the electro-gravitic force
varies accord ing to the dielectric consta nt
( K) of the condenser, the di stance between
the plat es, the area of the plates, the voltage
used, and the mass of the dielectric used.

Many will ask. if the UFO's are real , how
come the government is not admitting it?
Simple, really. \Ve have intruders in om
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skies and landing in our country and our
military doesn't know what to do about it .
\Ve are darned sure that they are trying to
learn everything they can about the UFO's
in the hope that they will eventually come
up with some sort of answer to them . . .
some way to protect ourselves from them.
Until that time they feel that the best policy
is to keep quiet about what they do know
on the basis that the beings in the UFO's can
monitor our radio and television and that
what ever is broadcast about UFO's will be
picked up. letting them know what we know
or don't know. This makes sense.

Our Air Force has the unhappy job of try­
ing to cover up things as best they can. They
try to keep people quiet. keep things out of
the news, discredit sightings, etc.

Needless to say. this is something that you
should not discuss over the air. \Vhile I ex-pect
that the UFOites are probably not listening to
our ham bands ... I have trouble listening
to them for any length of time now and then ,
still, why take chances.

OK, so I'm a nut .. . this year. Let's see
how nutty this all sounds five years from now.

American Morse
Morse telegraphers may be interested in

the Morse Telegraphy Club and should drop
a note to Ralph Graham W4RJX. 6443 Dry­
den Drive, Mcf.enn , Virginia 22101. They
have a hi -monthly publication of interest.

Books
We're sta rting preparation for a series of

small books to Hill as inserts in future issues
of 73, books of 15 to 30 pages in length cov­
ering special aspects of amateur radio. Per­
haps you have some ideas for a book that we
might be able to publish. If you are interested
in preparing something like this then drop us
a note telling us what you propose. W e'll pay
up to $500 for a 15 pager and up to $1000
for a 30 page book. depending on the interest
and the quality of the manuscript . Would
you prefer that in 10's or 20's?

Help wanted
We're still looking for the right man for

advertising manager of 73 . This calls for
someone with a good background in selling,
someone who is already doing well. We'll pay
a basic salary of $7500 plus 10$ on any in ­
crease in our advertis ing income. This means
that if you bring our sales up to those of QST
you'll be making about $97,5001 You ca n live
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THE EASY WA'i!
• No Books To Read
• No Visual Gimmicks

To Distract You
• Ju st listen And learn
Ba~ed on modern p~ychoI09i<:al
techn;que~-Thi~ course will la ke
you beyond 13 w.p.m. in

LESS THAN HALF THE TIM E!
Aho available o n magnetic tope.
See you r dealer nawl

! .;;: -- -- • •--- b;
a I)-- .

;;>. .
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Album fo nI31"$ t hree 12"
LP 's 2'h hr. instructi on

T d l' " r lte r :'l lodd " I." f req uency shirt convert er designed
for two-tone AM or FM with Limiter operation a \'allable
by switch. sond state ratio corrector co mpensates for fa d­
Inl: sillnais. perrntts copyln!: on Mark or Space only. Selec·
tor mal:net de loop supply built-in with blas supply and
octal socket for optional polar relay to key t r an smit t er ,
6W6 keyer tube. Plul:-ln discriminator for 850 cycle or
other sruns. Cathode Tay or dual ere indicator. Auto-start
contror system optional. Prices fo r 19" r a ck mount Inc:
:-'lod('1 "'L" with dual l'ye H 99. Model "'L" with C. R. r ube
Indicator ~279 . Cabinet 519.50

A LLT RO N ICS- HOWA RD CO.
lIu.. 19, n ost on . ;\(a ss. 02101. Tel . 61;_7~2_0lH.ll

TRANSISTORS UNLIMITED
462 Jericho Turnpik e, Mineola, Lt ., New Yorll 11 501

Min imum Ord e r $3.00 Prep aid , Postage fre e in USA

' ENJ OY TUCO (jELECTRONICS
WITH

SOLID STATE POWER SUPPLIES:
PS6R: 6 vult . l Oll ma. l'r l'f lslol\ -RCllll lall'll t-ower Sup-
ply Uej,'1Ilatioll Is + I ('"/~, 141 " P.C. uoam. upon-End
Aluminum eha.'l~ I ~ lor maximum cooling .
PS6VR : G Volt yarlable ns auove. rallgillil from 2 to
6 Volta • . • • • • . . . . . • . . . • . . . . . . . . . ..• . . • . • . . . .
PSI2VR: 12 Volt variable regulat ed S1I11d state Power
Supply. Adj Uiltabl ~ trcm 6 to 12 Volt s, 0.i 50 mao wit h
separate 3U Volt unregulated output jack. I nt ernal I)C
Impedance Is less t han :l Ohms. HEGt:L.'\TlO:'l + 1%
te 15 0 rn a.. Metal Chassis .

The abo'e supplies SI'1l completely manufactured. ready
to work. Irleal for elr('ult development engineers. ex­
peetmente rs. hams, manufacturers, end battery ehmlna-
U<IIl.
CTA. I: AU TOMATIC CURVE TRACER: All solid stat e.
Desllfled te lie IIkd wlt b any D.C. Dsettloseope Ul ob-
tain cuM't's for a uaphlcal analysis of t ranststcrs and
an diodes and reeneere ••••• .•.•.•• • •..• ..•.•
ANTENNA RELAY: Dr DT, 11 5 VAC, With insulattd
porcelain standoll' termlnall, mount ed on %" phenolic
board . Brand St'\II". Boxed. VERY SPECI ALI .••. .•••
2S696. 2S691 . 2Si05, 2Si06. YHF, T.I. , AtoUl• . .
2S108 . '11F 480 :\lC, Silicon SPS. Fairchild . •• ••
SY2881/2S2386 . Field ElI'eet Transistor. (FET )
r·ehannel Ditrused Planar Silicon. T.I. . •..•.•. .••
2S I886-SPS-Sille-n. Polter. 20 W, 5 Amp. 60 Volt
Mlni-T hermisten. Compensated . 400 Ohms _.. •••••
Assorttd SlUcon zeeer Diodl'a. % W, small r1a, an
VOIU (t'I , ASIOfted. 110torola, T.I. •.• :: .•.•• ....•
Bediller Mountinr; Ilardwllre I: Mica Kits in Plast ic
Bol SIIlall stud to 10 W .

1

Lu'&e Stud to 50 W ••. . . .•.•••.• • ••• •• _- • • ••••
Assorted rreeraen !tlinlat ure Bela:rs .... • • .. .• • - ..
!tlylar Cl'OS!'On~r Capadtol'll for Speake", ete. . non­
po1ar1Rd sub-min. All are 50 \' .. Astl'On:' as follows:

i.l mfd. Hit; .22 mfd. 16t; .33 mfd. 1j~; . n mfd.
20t; 1.0 mfd. 22('; 2.0 mfd. 25(' : 6.0 mfd. 30t;

'g.O mfd. 35t. U.T.C. Dot Transformers. sub-llUb-min.
jnot-ll nct-zu. Det-B, .0\11 313, Assorted . •...•.•
Coli Form_ "" Porttlaln Variable red dot . CTC
#LS5 B •••• • .•••••• . ..•.•. .• • • ..• . • .. • • ••• _.
2 7 un RF lloldtd ChoI.:es "ACDe" IUb-min. . •••.. ,

Wrlle for FrH Cota lo g

like an earl up here on half of that. If you
know you can step in and handle the job
and it sounds attractive. all you have to do is
tackle your first big selling job: sell me.

We're also looking for two sincere and ex·
perienced hams to spend the summer with
us. The work will primarily consist of im­
proving th e VHF Installation on 73 Mountain
and installing a remote control system so it
can be operated from home base during the
winter. We'd like to put in F~[ , TV, RTTY.
and stuff like that too. Pay will depend some­
what on experience. but will be scanty. You
will have a ball though and get in a lot of
hamming (on your own time. please ). See if
you can convince me th at I really need vou
for this. I'm looking for doers. not talk~rs .
Tell me what you have done. not what you 'd
like to do.

Need Vermont?
The Vermont QSO party is Feb. 19·21.

Full info can be had from K1~IPN, 3 Hill­
crest Drive, Montpelier, VI. 05601, but look
for those rare ones on 3685, 3855, 3909, 7030.
7940, 7290, 14040, 14225, 14990, 21050,
21300, etc.

Scoundrel
The other nigh t, while eavesdropping on

the low end of 75 (as the cliche goes ), 1
didn't hear any good of myself. One fellow
mentioned how great 73 is and how he thinks
it is better than QST.. . . 1 liked that. Then
another said that he wouldn't read that
filthy rag for anyth ing, why that Green was
one of the lowest opportunists in the coun­
try . . . look what happened to him, he
printed an attack on the Navy in CQ and
had to print a retraction the next month and
was fired, and it is well known that he
doesn't pay for articles for 73. There was this
poor fellow who came all the way from Ger­
many to work for 73 and was fired after just
one week and thrown out penniless and they
kept half of his belongings which arrived
later. Besides that he takes advantage of
every little thing: that goes on to work up
amateurs aga inst th e ARRL, usually lying
and exaggerating to do it . The fellow sounded
like a combina tion of the hate rantings put
out by the Anti-Communist Amateur Radio
Network and the \ Vashington Amateur Radio
Xews.

Neyer one to keep my peace when pro­
voked, I caned in and asked if they were in­
terested in a little clarification . They were.

I explained that the Navy article was pub­
lished in the February 1957 issue of CQ. 1
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FM EQUIPMENT SCHEMATIC DIGEST

Parks Laberateries, Rl 2, Beaverton, Oregon

Interested in VHF?

was ou t at the F resno OX Convention when
I received my airmail copy of the issue and
it W <lS there that I discovered that my assist­
an t had "beefed up" the article, as he explained
it late r, so it would have more imp r. ct. W ell
it ce rtain ly had imp .ret . I flew to w ashi ngton
and expl.uncd to Ad miral Bruton w ha t had
happencd and we printed an apology the next
mouth. In 1958 the Admiral ( then F7FA )
and I had a good laugh ove r the Incl .lent
when he carne to a p arty thrown far me in
Paris. T he article d id create quite a distu.b­
.mce and ma ny believe it had something to
do wit h the complete cha nge in i\ .lYY poli cy
on ham radio which followed short}.'. Un til
th e art icle only one Naval ship had ever been
permitted to use amateur rad io ... afterwa rds
hundreds were authorized. Now you hear
the m in all pa rts cf the world lYJ()<;ting the
morale of th e operators and thei r shipmates.

I left CQ three years later and non-pay­
ment of authors was an important contr ibut­
ing fac tor. \Vhen I decided to start 73 I made
it a finn policy that all articles in 73 would
be paid for and p romptly. They have been .
I pay for a ll articles in 73 when I accept
them and this can be up to a year before
they get into prin t. At CQ the published
policy wa.. to p ay for the articles when they
were published, h ut I found that it often
too k fro m one to three years for an author to
~et p aid for his article and the m seemed no
PXCliSC for th is when we were making a profit
in six fi gures and the publisher was able to
re tire and loaf on all enormous yacht. I got
so fu riou s at that a nd other things like it that
T got fi red . :\ty policy of paying fast and well
for articles has resulted in 73 getting fi rst
choice all almost everyth ing written in our
fi - ld. which exp l uus w hy 73 has the new de­
velopments months b efore they reach the
other mag-iztnes . . . and why all of the top
wri ters in our fi eld write for 73.

Now, abo ut that chap from German y. Yep,
we had one. He was gett ing discharged from
the Army and wonted to work for 7a. 1 told
him we wouH give him a chance to show
what he could do. Apparently the Anny
taught him a lot of interest ing things on how
to avoid work and he sure didn't get on wi th
our small hard working st ~lff. After a couple
of months he left one night with no no tice,
leaving behind only a TV set with more p ay­
ments due on it thnn it was worth. Pierre,
F2BO, wh-i roomed with him. kept up the
payments for him for a few weeks until it
was obvious that we were n ot g1ing to hear
from him and the se t was turned back to the
store.

GET INSTANT MONEYII
W. want your lUrplus. obsol.. te . o r . ..un
in....nto ry equip... . nt . co pon.nts g nd p _"s!
N••d g round and a ir cO ·Jni cg t:on . =! ui p.,
t.l.type . g il GRC, PRC. ARC, ARN-all tut
. quip. Whgt ha.... you? WE PAY TOP DOL­
LAR! We ...gk . d .gl.-,ow f And w. pay
f. .. ighl. Te ll us whol you hgye-not lomo,­
, . w-tod'ly l

C01.l'M8IA EL"CTRONICS-Dept. 7
4~5 W '. Pjco Bl vd.:. ,.J.o.!..~n9~les . Cal. 90019

Send ch ec k or money ord er- Minim um order $2.50
PLEASE INCL UDE ,a,MPLE PDST A.G E-Ex ·'! ~s refu-ided
Minimum C. O. D. nrcer $10.00 with 25% Depe s jt .

R. W. ELECTRONICS, INC.
2244 Socth M:ch:Qan Ave. Dept. 661
Chicago, Ill ino is 60616 Phone CAlumet 5·1281

NEW TRANSMITTING TUBES
2C39 $4.50 221 $1 .95 808 $1.00
2E26 1.95 227 4 .75 809 3.95
2K2 5 7.0' 304TH 19.95 8 10 15.5 ')
2K54 8.9'i 304n 24 .9'i 813 8.75
2~55 8.95 VT-127A 3.01 814 3.95
'1824 .95 350B 3.00 RI5 250
3C24/24G ::I m r.1·434 15.00 826 4 .2;
:'i E?9 6 ,95 10 1A 8,0') R21 129';
4E27 69'i 703 1.9') R29 B 69;
4·65A 8 01 800 2.2'i R:l2A 3.95
5121 1.95 RO I .35 836 1.75
61_ 6 .9'i P02 4.9') P60 79';
35T 2.95 803 49') R12 3.9'i
100TH 7 .9'i Rn4 j RK·20 69'i 6161 10.01
vr·127A 4.50 805 4_50 8C0'3 49')
211 1.0:) e07 1.00 2020 2.50

88 MH TOROID COilS, Excellent for power supplies. teletype .
bandpass filters. e~c . 50<" 1&. 5/1.75

G.R. sma SIGNAL GEN£R.UOR 9 .SKC-' GMC $225 .0 :1
~H'lLCR:)S , 617f fERCE'fT LIMIT BRIDGE 125.00
KERR RF BRIDGE B601 15KC·5MC 175.00

WRITE FOR CATALOGU£ # 42
.- ----,---..,.,.- -

The VHF'er

A. compreh.nsiv. collection of Molo,olo sche alic di .
ag'o ... s (Ove, ing low bond . high band and 450 c eq ui p.
ment ...anufactured b etween 1949 and 1954 . Crystal
for...ulas , olign...ent inst ,uction , and a w ealth of technico l
data i, included in th. 92 pog.. . Pric. $3.95

TWO WAY RADIO ENGINEERS
1100 Tremont Street, 80ston 20. Massachusetts

Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well·known and capable VHF'ers.
All who want to improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)
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TYPE AN/ARN.6 RADiO COMPASS
EQUIPMENT:
Receiver R/101 /ARH -6, 100-1750 kc in 4 bands,
exc ellent condition 534.50
loop AS313-8, excelle nt condition ; $27 .50
Indicator 10918/ARN -6, excelle nt ccnditien 59.95
Mounts MT-273 or MT-274, excellent cond ition 59.95
Control box C.149A $15.00
Manual for ARN-6. handbook of ope ra t ing lnstruc-
ti ons, general insta lla tion adjustment plus 5 pages
of diagrams and schema tics $3 .50

217& E. Colorada st., Pasadena, Calif.
MUrray 1·7393

( & H SALES (0.

BROAD BAND BALUN $10'"''''
• Flat in t he amateur bonds In U.S.A.
from 3 to 30 Mes . • Fu ll legal power • Fully
wea ther sealed • Matches coa x to antenno o r
balanced l ine. • Improves efficiency and radia­
t ion pottern.

Two models, 1 to 1 or 4 to I impeda nce ra ti o
Size 1V.'" 00 x 4" lon9 . Wt. .. or.

FUGlE LABS 1835 Watchunl Ave., Plainfield, N.J.

ARC RADIO EQUIPMENT:
ARC receiver # R13B: VHF, 108-135 mc $ 19.95
ARC transmitter T366A : 28 volt DC, 160-132 mc 524.95
B-IOA converter $19 .95
D-IOA 28VDC dynamotor used with above receiver 55 .00
Controls : C·18, C-22, C-37 and C-984 ........ EACH 57.50

No COD's Please.
Remit Full Amount

With Order.
FOB Pasadena,

California.

no 4·5.3 me ARCS transmitter $5.95
T21 5.3-7 me ARCS transmitter 55 .95
MD7/ ARCS plate modulator __ $5.95
Transformer JIOVAC primary, 12VAC seconda ry,
S amp _.._ _. __ SS.95
ARX-6 transponder Iu s tubes 1212 me , , $9.95
Navy beam filter # 68304 1020 cycl es {sa me a s
FL8 but more e la bo ra te $1.49
TS419 signal ge ne ra t or (simila r to H·P 614A)
900·2100 me ,., , " ",' $395.00
TS147D signa l generator 8430-9660 me $195 .00
T5239 (La voie 239) osci lloscope 10 cps to 5 me .. 569.50
R65 /APN -9 l oran '." '' ' ' 575 .00
URC4 Handie Talkie good for 120-130 me
240-260 mc 535.00
10 59/APAll Panadaptor $ 16.95
R4A/ ARR2 receiver 234·258 mc $2 .95
R26 / ARCS receiver 3·6 mc with automatic selector
mechanism which selects any of 6 pre-tuned fre­
qu encies as switch makes receiver eit her automatic
or mechanical $4.95

AT LAST! ABSORPTION

UHF WAVEMETERS
FOR THE AMATEUR

Hand calibrated from crystal oscillators by
KICLL. Now you can find the 432 and 1296
me bands. Know the frequency of your dou­
blers. triplers and oscillators. Don't guess!
YHF-2 140 to 355 me $9 75 each
UHF·l 350 to 675 me •
UHF·2 600 to 1100 me All f f $35
UHF.3 950 to 1400 me our or

Hoisington Research Company
Far Onr Far.. P.... 603·9U3030

r.ter"rn," N. H. OUSB

r

$5 Reward
While most of the radio parts distributors

around the country do carry 73 on their
counters, there are a few that have either
not gotten the word or else have resisted our
not too energetic approaches. Now, if you'd
like a little extra money in the mail all you
have to do is scout around and find a parts
distributor who should have 73 on his counter
(but doesn't ) , talk him into making out a pur­
chase order for ten or more copies a month,
and send us the order. We'll send you a
check for $5.

If the distributor gives you any static about
handling 73 just point out that 73 is the fast­
est growing ham magazine in the world, that
it runs 25-35 feature articles every month,
and that the cover price is 50t and all he has
to pay for copies sold is 30t, and nothing
whatever for copies Dot sold, CaD there be a

Every now and then I hear that I've been
lying about the ARRL, but no one is ever
explicit about what I've said that is a lie. Just
recently John Huntoon wrote a letter to the
chairman of the National Convention Com­
mittee demanding that 73 not be permitted
to exhibit. He threatened removal of ARRL
support if 73 was permitted to exhibit. In
this letter he lists 28 instances where he
claims that I have lied in my ed itorials. At
long last I had something definite to work
with. I read over the list of my lies with
growing wonder. I read them all a second
time. This was incredible! Not one single one
of those 28 instances was in any way other
than completely false. I sat down to my type­
writer and wrote an answer to each and
every one of Huntoon's charges of lies and
sent this formidable document to the Na­
tional Committee Chairman, asking that 73
be permitted to exhibit since the basis for
demanding that we not exhibit was entirely
fa lse. Then, figuring that others might be in­
terested in this whole thing, I put it together
into a booklet . .. 24 pages. You can see why
I don't try to print it all here. Imagine taking
24 pages of the magazine for something like
this? Anyone who is interested in the real
facts and an expose of stupidity, ARRL lying,
and distortion is welcome to send a stamped
envelope for a copy of this reprint. Put 8¢ on
the .envelope, it is heavy.

As far as me being an opportunist . . .
hmmm. I try to call 'em as I see 'em and I
refuse to sit here and shut up when someone
or some group is doing something lousy for
ham radio.
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\\'2N5D joins ARRL's 55 troops

better deal than that? Nothing to lose in any
case, and 73 is an excellent d rawing card for
his store, For some reason I am completely
at a loss to explain fellows will drive miles
looking for a copy uf 73 every month, but
they some how don't ge t around to subscribing.
It's weird, hut it does bring traffi c into rad io
stores, so why fight ham nature?

I've been tr~ ing to remember back to just
how this whole b.urowing thin g stnted and
I don't remember. 1 get such laughing fits
when I read QST that I know it couldn't have
been anything in there that did it .' . . but
somehow, for the fi rst time in severa l years ,
I found myself sitting there operating in the
Sweepstakes Contest.

Along about Thursday I got to brooding
over it and on some subconscious level must
have thought that I would give it a try, I
think I expected to give up after meeting
with fru stration as I have in the last few VHF
contests. I remember the last CQ VHF con­
test I tried. By the end of about three hours
I found only about three chaps making any
effort to have a go at it, \ Vhat possible fun
is it to beat three fellows?

On F riday I galvanized into action and
spent a good deal of the day bumbling about
the yard trying to put up a simple stup id

, dipole for 80 meters so I would at least be
on two bands for the damned contest, I fig­
ured my twenty meter three ',element beam
would handle that band OK, but I had to
have some place to opera te when 20 closed
for the evenings.

I used to throw dipoles up in the trees and
work out all over the world. This time I de­
cided to put up a sagging dipole . , , known
as an inverted vee; with the center tied to
the 70 foot tower. Several hours later I
d ragged myself back in the house to rest my
weary legs ( I had to climb the boltom 30
foot section several times), my weary arms
(have you ever cranked one of those towers
down and back up again?), and nursed the
hig gash in my head which I sustained at the
50 foot level when I climbed into a tower
lock without looking. I cranked the tower
down because I was afraid to climb that
skinny little top section which was Rapping
around up there.

What was left of me collapsed into the
chair by the rig and I eagerly tuned up on
80 to see what my new antenna would do.
W hat it did was not tune up. OJ, After a bit
of checking I found that it resonated nicely

294, Boy Saint Louis,
Mississippi.

Terms : Net, Cosh.

F or ALL Amateur Tran••
mltters . Guarant.ad lilt 600
Wattt AM 1200 5SB PI.
Net or L ink Direct Feed.
Lig ht . Nul. W eatherprool ,

World 's "BEST BUYS"
in GOV'T. SURPLUS

Electronic Equipment

fULL Of TOP QUALITY ITEMS - T, onsmiul"rs,
Receive, s, Power Supplies, Inv erte rs, Micro p ho ne s,

Filte n , Mele , s, Coble, Ke ye , s, Pho ne s, Antenna s,
Chokes, Dyna moto rs, Blo w e rs, Sw itchl"s, Te st Equ ip .

men t, Hea d se ts , Amp lif,ers, Ind icators , Handsels ,
Cco verre rs. Cee tre l Boxes, e tc., etc. SEND 25 ,,. (s tomps

o r coin ) for CATALOG C1nd receive 50¢ CREDIT on
your order, Address Dept. 73

E. c. HAYDEN B.,
Pr ices: FOB Boy Sa int Louis.

TS73S / UP MllA 8.5-9.6Kme wit h mo!Jt aecesscrtee .. xx ~ 5 .00
WECO GS16741 K5 srstem Computer Calibrator ... ~EW 42 .50
8allJntlne 300 AC \'T\'~I in 19 inch ltack panet . • • . t;X 35.00
Lambda 28 Elect. n '1:Ulll.h ·d Lah I'OIl't'l' Supvh' t:X 17.5 0
APR9 Conl rol for slI' ll ch llll: T~12 8,1 29 ,l aO,1 31 EX 35.00
T61A/ AXT 2 T\' xuur w/vtdec & srue .\lodulalor~ . :\' EW 19.25
RTS2/APX6 makes 12 15mc l cel'r. gee Oet-Xo, CQ.. :·a:w 23. 50
AI ~m . Cabinet. 51.... hlgh. Slopln( panel enore: door below
dt'~k slit'i t. Castors.. R..ar door. 1l0\"60l"Y nbatzllt fan . EX 15. 00
UP.8 Tests APX6. 21 Tubes, 10 Dlodet. For 60 1'1.. GU lL"O
TS726 /U PMS Same all abose but reconditioned •• ..•. L'i 19.• 5
Compl,l, Manul tor TS1 26 /UP~18 . Postpaid .• .•..... 2.90
Rl05 / ... RRI 5 Colllns reeeu er With II:hemltle ..•.• . FAIR a 1.50
RebelollltlM" S\YR Bridie w/ met.er. 30-1000 me •... t:.x 8.2.')
VAR IAC TnlIl \\'5. 120 veu 1_8 Amp liO-60 erele ..SEW 12.2;;
VA RI...C Type W2. 120 \'olt a. i Amp 50-60 esete . Nl:W 8.r :s
UTC H95 rrt- rr svsces.see-wc @ 12Volt.s2.5 Amps . N'EW 4.0 0
UTC HTT Choke. 10Il ti:,aOOma. aaoovens \TtIrkill&" . N},-W 4.1 ."
UTc H21 Audio. 15K In-SOK out 100O"-20Kc 200 mw SEW 2.75
21n1 AY dio Drlvcr ( I .5 :1 ) &O' put f2 . 8 8 :1 ) Xtonner .. NEW 3 .00
S<ore Xformer 1950V@ 3ma,6 ~'1I wlndlngs,60eyc1e .NEW 2 .t5
HT S/AR CI 100 - I t/G me Xeelrr. W/ t ubes & xtal .. FAIR 14.15
T465/ALT7 Xmlttr IGS-352me W/2 ·616 1s.100Wollt . LN 22.50
T465 /ALT7 Schematic pp 1.00 1465 /ALT7 Mana al IlP 2.90
T. b, T~p' 6161 w/rorlllcctors.65 Watts to 2000me , . },"X 1.50
ID162 ... / APS31 1I"Ith 5 .... CRT, Junction BOl & Cable . E.'\ 8.15
SN128 /APAI6 S111e for APS3 ,U:ABS.W /29 tubes . NEW 14 .50
TACAN Mod.latar Z-101 for RT220 /ARS21 1I" / tubel . ux 6.7 5
Stt of 120 Xtals Type FT2 43 5615 tlu'u 8650Ke .. 120/1 8.15
CU 1l9'" COIpier 13 o.tUbe uapl itlen 1I" / tubes , •• FAIR 8. 25
RI ....nt le Orin 1I" /Gean: A: t"nivers&l. J,4 " shaft . . • . EX 3 /5 .00
RTl9 3 / ...PS31 Wlrtnll: Harness with I'enneetors .. . .\"t:W 2.50

Com plete U MIQ"n lota l lens lb 102 ft . willi 96 h . ot 72 ohm
h. la nNld ("Inllne . lit -Impact ~oldod ro'. onan t 1f'1lI. ( W I. I
" !.. I"' J: ;:;"' 'onl"l . Vou just t una h desi red ban d for ~.mllke

re suu•. ~::<<':enent for AI.L wQrld -.lda ahott·'II''''' ~eeln'n and
."'., ..nr t nMmlltf" •. ~'or 'SOVICE A:'\[l ALL (·J.A~l'l A ~V,­

TE'tK:i ! ~O E.'tTRA TU!'iERS OK GAHGETS SEruED l
~ahu lnalel 5 l,paraUI antenna. "nil necllent perfurmanc:..
Itu.r.nt~d . InrGnlpin ,!!u! for F IAI )' Nel,hoorh ods l NO HA Y·
WlIlE IfOl'8E AI' ) 'EARANCKI J(A~Y rxs'r ALI.ATI O:'\ I
Complete I nl t ruct lonl .
;5 -40-20· 15-10 meter bind•. Coml)l..te $15.95
~0 ·:W-15-10 meter. Iif -h. (belt for Iwl'l) Coml)leu $1 •.95
SE ND ONLY $5.00 (c..h, ell. , mo l and I)af poslma n bllln"e
1'111. I) h ll pootll"e on I rrlva l or lend l ull prlce for polItpB.ld
· i~ l l vH)'. Complete In$lallatlon &; technical Inltr llctlolll rue­
nll l,ed. Free Informathm on mlll1 other 160-6 meter antenn...

An n l bl. onb' from :

WES TE RN RA DIO • Dept . A7-12 • Kearne" Nebraska

-~a::; i2J .Jr/ /.
Rulunl Interference and
Noise 01. All Mak es S hort
Wan Receivere. Ma kes World
Wi de Recepllon Stronger.
C't'II~r on All Bandi t
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SEND YOUR ORDERS TO ALtC LAWRENCE , MASS.

RITCO ELECTRONICS

$5 .00

500

$3 n t h
4/ $11 .50

$2.25 eaeh
4/$8.50

$2 each
4/ $7 .50

$1 .75
4/$6.50

69,
3 /$1.95

29,
4 /$1 10

3 9('
3/$1.10

."4 /$1.60

Phone 70 3- 560-5480

25-99 100

19C 12i1o!1o-C

TO START THE YEAR RIGHT

NOT A HANG-OVER!
!''1llirr~1 CII~l' blower, 100 rfm, 1 15 r
1\(1 cr. .r, Hlll l'. 3 11 111) r pm. l : ~,·d . good
1:11"rail1CI·d .

12 to 2 H mmr, 2000 f. IIn.\~ 1l l\F.W.

TYPE

RN 60B
ON65"
RN70B

POI 156, Annondale, Virginia

HEINlE
BLOWER

RfC

Sale 01 Over one million 100 prt"cis ion rt"s islors made by IRC
Te lto s 8. Eleetre , Ollering tha st" MIL-OHM re s ista nce va lues
in s la c k only . Minimum order $4 .00 sh ipped prepaid•

B C Electronics
Telephone 312 CAlume t 5-2235

2113 S. Michigon A,cnue Chicago, Illinois 6 0 6 16

RITCO BUYS SELLS SWAPS
IDun a nd S ra d s lle e l Rate d}

n445 /ARN30 Tunable VHF recei ver. 108-135 mc
late type like ARCS. Good operating with sche-
matic $26.50
SRT14 Synthesizer units 6, 8, 9, 10, 11 A, 118, 11e.
New less tubes eoch $8.00

Any 3 or marc, each $6.50
SRT1 4 Synthesizer schema tics each $0.50
Set of 14 $3.00
WANTED: We buy and pay fre ight Many items,
ARC, PRe, GRe, TRe, ARN, 618, 51Y, 51X, 17L.
testsets, Collins. Bendix, Military, commerciol . . .
Others, ot hers ... Write o r coli COLLECT day
or night.

JrO
JMCI8C1

RfC

TOROID

EfJ
154-1

EfJ
154-11

EfJ
50F30

CA RDWEl L

35W4

9 to 38 mer. 4.')00 \. fH lablc eapact­
l OT. nmxn ~EW.

II to 52 mmr. 3000 v rnrlahle eapact­
tor. nR.\~1l :->v.W.

8 to 75 mmf. ::1000 f '·arillhle rnpael­
tor. I!R .\~11 xxw.

.5 to 12 mmf, piston h·pe. netnrahx­
1111". Take out, good.

21,(1 mh, 100 rna. 3 pie. ferrite ecre
on 1,4 " bakelite. x tw.

2% mho 100 rna. ~ pie on l,4" ce­
remfe. RR.\~II x rw.

2 22 mh Itlndi np on 1" on, Yz " Ill .
1J.i" dPep eore. Wire in series for 88
mho SEW.

MU llA RD TUBES-All A.u r lra n ty pes
6r.t eeen. 4/1=2..50: 50C5 85t eaeh.
4/ $3 .20: 12 1!.\6 70C {"Mh. 4 / $2.; :; :
1:! IIEIi 1r,(' earh. Hf'Z.85.

.\11 ord.."" UN'l" 1,\ ,'nll"1"J:''fj1'Y shipped s"me d4)' recerred. For
rree " r:lIm ll f;" sh....t. send "", If atldn'll!Wd stamped envelope.
ru;.\ :-;t: . l' U:.\l'iE il'tlu,l>· Sltl1leipnt ~tllite and rnsurence. An)'
t'xn'" eetunoed with order.

abo ut 4500 kc. I should have cut a new one
instead of digging out that mess coiled up in
the barn and spending all day getting it up .
It didn 't take long, once I managed to get
back on my feet again, to J an gle some extra
wires from the ends and bring it down to the
oand.

Saturday morning I made up some log
sheets, laid in a stock of hamburger and
Metrical, unplugged the phone, and took a
quick look at the rules. After taking ca re of
ny days' mai l and cha tting about an hour on
twen ty with fr iends in Europe I grabbed for
1 couple hours sleep so I would be fresh for
'he con test. r think I spent most of the sleep­
'ng tim e thi nking about the contest .

It seems that we can operate for any 24
hours of the 30 hour contest period. I de­
clded to get some sleep Sunday morning from
f-S, which is usu ally the slackest period of a
contest, plus a half hour Saturday night so I
could watch «Get Smart" on tv and an hou r
Sunday night to watch Perry Mason . No use
.n issing those shows if I don't have to. I don't
watch anything else except Dick Van D yke,
;0 missing them would louse up two thirds of
ny weekly watching. On the other hand I
have managed to miss all of them many times
with no noticeable ill effects other than a
iIight increase in the sourness of my disposi-
•'ion.

Let's see, twent y-four hours at sixty min­
.ttes per hour is 1440 minutes for the contest .
[f I can make one contact per minute I can
-nake almost 1500 Q50's. Then 1 got to
orooding over that incredibly ridiculous mes-
•age that ARRL says we have to exchange.
This includes such important information as
:he year of my fi rst am ateur license and my
oirthday and month. Good grief! I timed a
.ransmisslon of the whole message . . . hmmm,
.wentv seconds if I give it fast , and chances
He that many ops will ask for a repeat of
oarts if it doesn't come rather slowly. AlIow­
ng time for establishing a contact. I could
:ee that one per minute would on ly be possi­
ole with expert ops.

More of my resting time was spent in
arumbling to myself over this crumby situa­
.ion. The object of the contest seems to be to
nake as manv contacts in as many ARRL
:ections in a given period of time as possible.
'Awhy the molasses? Why not exchange ca lls
and sections and let it go at that? The 55
.rsed to be simpler. I remember the fi rst one
[ tried back in 1941. The little hronze medal
r won that year is still around . The next con­
test wasn't until after the war, in 1946. I won
this one for my section also. The contest was
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rugged then, running for 66 hours over two
weekends with 40 hours of operating per­
mitted.

My mind went back to 1951 when I oper­
ated the first weekend at W2NSO/8 out in
Ohio, where I was working. During the next
few days my new call came and, while visit­
ing New York the next weekend, I operated
from there as W8NSO/2. The scores for both
weekends were Formidable, but not enough
to win in those hotly contested sections.

The flag dropped at 4 pm and I charged
into the QRM on twenty. Friend, you have
never heard anything like that in your life. I
tuned from one end of twenty to the other
looking for the slightest crack in the barrage
of signals to slip myself into. There wasn't
any place at all. The signals were every hun­
dred cycles right on through the band and
who knows how deep? They were all very
loud. It was even worse than the mess
lS9WNV made out of the band when he
turned up on Spratly Island for a couple days
and the OX boys knew they had to work him
or forever lose their position on the DX lists,

Sam, W1FZJ, has always said that the way
to do well in the SS contest is to have such
a strong signal that everyone comes to you.
In the past I had always had to fight for
every contact, jumping around the band and
waiting for other fellows to finish their con­
tacts so I could exchange with them. This
time, once I got started, I found that my
signal was commanding enough so that I
never had to move ... for hours at a time and
that indeed everyone did come to me. Many
times when 1 finished with one station there
would be five or ten calling me at once on the
frequency. Boy, could I have worked a lot of
stations if I hadn't had to go through those
long complicated exchanges.

Though I knew that I had a fair signal on
twenty, I wasn't sure it was good enough to
stand out the way it apparently did. And I
had no idea of how I would do on 75. I had
figured that I would get my sections on 20
and my contacts on 75. It worked out the
other way around. Alaska, Hawaii and Canal
Zone all called me on 751 plus I worked most
of the sections down there, with very few
exclusively on twenty. My contacts were split
about 50/50 though.

A study of last year's results showed that
the top man had made 733 contacts. Perhaps
you can understand my enthusiasm when I
passed that figure with three hours left to go,
As the end neared I reached 850 contacts and
decided to stop there even though I had
some time left and there were still stations

,,"
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The VHF Antenna Handbook,

The VHf Anlenn.. H.. ndbook i, y..... c ,let, guide

hr VHf .. nd UHF .. nlenn••• Thi' .ulll ing It....k
i' by ) i Kyl, KSJKX. On. 01 the oUhl"nding tech•
ni",1 th in the , Iecl .onic. fi.ld. Th, VHf An-

t,nno Ho..d k "''''' ...... 'Iet. th...ry ond .11
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VHF-UHF

ELL-CONN PRODUCTS

Box 83. Ellington. Conn. 06029

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

2 METER NON-DIRECTIONAL ANTENNA

2M Con-ex
A fUllled &111_ for J .ater,
that wru ~.. _I hiD u4
better OO1'eI'a,p than .. dipole.
The OoD·q wtU 'll'1th8tand .at..
In eSUlt of 100 DlDh. Perfect
for local netl, A.n &nUlllDl ".17
VHF halll can .ttord Ind 'l..nlld
bu. for toeal coal.&et.. Ilountl
lor ,Uber ftrU.1 • borlmntal
polarization• . Can b, uled "ILh
52 ohm con or PlTallel reed
line,

$8.951lPd I" U"tlnental USA

'''' 1';."...""",,

Converters and Preamps for 50 thru 432 Me.
Write for literature.

Send for a sample copy of the VHF'er, the
only magazine for VHF and UHF hams.

Parks Electronics, RI. 2, Beaverton. Oregon
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LIBERTY ElECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors
Most any type or quanti ty

Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer in cash.

Surplus communication and test equipment
AN/GRC~3 , 4, 5, 6, 1, 8, 10, 19, 26, 21, 46

Test equipment with ARM, SG, URN, UPM, USM, and TS prefixes

Communications: AN/TRC

Receivers : AN/APR-9, 13, R-388A, R·214, R-390A, 8·391 , etc.

Indicators : 10·250,251, 381, 251A, etc.

Aircraft: AN /ARC·21, 34, 38, 44, 52, 55, 51, 13, 84

AN /ARN·14, 59, 61, 10

AN/APS·42, 81

AN/APN

Also : Tektronix and Hewlett Packard scopes

Liberty Electronics
548 Broadway, New York, New York 10012, Phone 212·925·6000

calling me . Though I didn't hear anyone with
a score anywhere near that high, I suppose
there are some chaps that will beat me out
for the top honors. As I say, I didn 't tune
much . It is quite possible that the other top
men did as I did and we may never have
even worked each other.

In retrospect I don't think I could do a lot
better than I did. I did waste some of those
1440 minutes, I admit. Things like going to
the bathroom, frying a quick hamburger, let­
tin g the dog in and out a dozen tim es or so,
short stretches, shooing away visitors, chang­
ing bands, new fuses, etc.

Though I never sought sections, letting
them come to me, I d id end up with 73 of
them. Only VE6 an d VE8 never came to me
.. . d rat . It would have been nice to have
worked all sections too.

Does it help to be well known? Not really,
for though every now and then someone
would say hello W ayne to me, it frequently
was followed by severa l precious seconds of
compliments on the magazine , .. which I
hastily agree are not at all unwelcome under
normal circumstances. , , and requests that I
keep Ill' my fight for what l believe is right.

T he factor that will probably put many
stations ahead of me is the power multiplier.

JANUARY 1966

W e all used to laugh every year when the
55 results were published and there were all
those pp-lOOTH rigs being run at 90 watts
input. This wasn't so funn y back in 1947
when I made a det ermined effort to do well
and ended up with one of the top scores, only
to fin d myself down to about fourth place in
the country after application of the low
power multiplier, The chap that won was put­
tin g in a signal that was stronger than a well
known ham near him who runs 5 kw and a
rhombic. I shudder to think what he was
using for an amplifier. The power multiplier
makes embarrassed liars out of most winners
... but if they don't lie about the power they
don't win and it is that simple, I do not be­
lieve that there is any way to run up a high
score without using high power.

Except for a monumental case of writers'
cramp (34 pages of logs) and a loss of ability
to Focus Ill y eyes which was probably brought
on by a slight stroke when someone tried to
get my frequency away from me , , , an
afllictlon which has since cleared up, as did my
frequency when I called CQ contest for three
minutes. . . . I managed to su rvive the ordeal
fairly well. I'm not sure, I may even have
had fun .

. . . Wayne
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i 'Why·sl~~~ for tha~alip~p~r? T
i Buy these certiflcClles to dress up your shack. Be 1
; proud of the effort it took to eorn the money to be I
1able fa afford them. I
I The (He Certificate

1= The Certifical. Haters Certificate is available to cmy I
hom with $1 who submits a signed slatement thai

I he has never been awarded any other certificates Ii and thai he will hote ony that he happens to get
e in the future.

1 The WAAS Certificate

!The Worked Almost All Sla'es Certificate is available
I to homs who have proof of contact with 49 states.i It takes almost as much effort to work 49 as SO.

Why should this work go unreworded? Send the 49rQSL's in stetcbetrecl order or a statement signed
by twe responsible radio club officials thai they've
seen the 49, along with 0 note of the missing state.
Mode slickers for CW, AM, SSB, RTIV, bond stickers
and stickers for all contacts made within one year
are availoble for $1 extra for each sticker.

The DXDC Certificate

Everyone knows 'hot this matter of "countries" is
•I ridiculous. The DX Decade Certificate requires con·
i tacts with ten countries (defined as members of the
! UN; too bad, Switzerland, Communist China, etc.I.
• •Same regulaflons and endorsements as the WAAS

Certificate above. There ore no stickers for more
than 'en eevntrles.

Countries for DXDC. Members of UN.
Afghanistan Greece Nor...,
Albini. Guatemala Pakistan
Algeria Guinea Panama
Argentina Haiti Paragua,
Australia Honduras Peru

j l.ustrla Hunga" Philippines
Belgium Icelan Poland
Bolivia India Portugal

IBrazil Indonesia Rumania
Bulg.rI, Iran Rwanda

I Burma Iraq Saudi Arabia
: 3urundl Iceland Senegal

I 'l,.lorussian S.S.L hrael Sierra Leon.
o Cambodia Ital, Somalia ,
I Cameroon Ivory Coast South Atrica I
: Canada Jamaica Spain

ICenlral African'" Japan Sudan
ce,ton Jon:lan Sweden

1Ch.ad Ken,a Syria
Chile Kuwait Tangan,ika and

IChina laos Zanzibar, United
I Colombia Lebanon Republic ot

ICongo (Brazzaville) Liberia Thailand
Congo (leopoldvl1ie) libya Togo

I Cost, Rica Luxembourg Trinidad and Tobago
I Cubl Malagasy Rep. TunisiaI Cyprus Malaysia Turkey
I Czechoslovakia ~1a 1l Uganda
I J.homl' Mauritania Ulnainian S.S.H.
I 1enmart Medco U.S.S.R.
j .:oominlan R.... Mongolia United Arab Republic
; Ecuador Morocco United Kingdom
I EI Salndor Nepal United States
I Ethiopia Netherlands Upper Volta

IFinland New Zealand Urugua,
france Nicaragua Venezuela

I Gabon Niger Yemen

I
Ghana Nigeria Yugoslavia

The RRCC Certificate

If you're a Real Rag Cflewer, you can keep it going
for at leasl six flours. Tflis cerlificate Is for hams
whe have had a single two stalion eentcet going i
for six flours with no interruptions. Include signed I
sfcter..en' to ,flat effect.

I Each cer'ificate application must include $1 to help t
cover 'fle costs of administering 'he program, etc. I

I 73 Magazine Peterborough, N.H. 03458
+'-"---'0_0- " II 11_'__ II .. +
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* Pric_$2 pttr 2S word5 for non·com""l'(icr4 Deh; $5 pttr 25
word5 for bU5ine" Vlln","5. No dnplay each or ogency di5­
count. Indud. your check with ord8'f".

* Type copy. 'bra5e ond punctuote e.Clctly m you wl5h it to
appear. No oli·capltol aeb.

* We will be the judge of witability of aeh. Ow "'5pon5Ibil·
ily for errorl e.tend, only to printIng a correct ad In a
later iuue.

* For $1 extra we CCln maintain 0 NP'y box fO( you.

* We cannot check Into eoc:h odvertis8'f", ao Caveat Emptor . ..

TOOOOBES, TRANSl\IIT1'ING-SPECIAL PURPOSE.
New boxed, guaranteed •.. 6CW4-$1.40, 6146-$2.55,
417A-$3.95, 826-$6.00, 6360-$3.45 ••• Free catalog
Vanbar dlst. Box 444X, Stirling, N.J. 07980.

PRINTED CIRCUIT materials. Three sample pieces and
details. One dollar. Betty Lou Nollrt, 35 Arbor Drive,
New Hartford, N.Y. 13413.

ART'S QSL'S Samples 10e. Art Bliss, 1829 N. Catalina
St. , Burbank, California.

CONVERTERS $10 and up. World's largest selection of
frequencies. Ham TV vidicon cameras and parts at low
factory-direct prices. See them all now in our full
page ad in this issue. Vanguard Labs, 196-23 Jamaica
Ave., H01l1s, N.Y. 11423.

GIA..vr 20th ANNIVERSARY CATALOG. Increase your
product category. TV cameras, electronic equipment.
kits. Hi-FI, components. Free copy. Denson Electronics ,
Rockville, Conn.

TELETYPE TFST SET 1·193C. Government rebuilt.
still crated. Tests RTTY transmitters, converters,
relays. $14.95 each, two for $27.40. F. O. B. Harris­
burg, Pa. Satisfaction guaranteed. Telemethods In­
ternational, 3075 E. 123rd Street, Cleveland, Ohio

IT'S SUPERCALIFRAGILISTICEXPIALIDOCIOUS!
Free new catalog of etched circuit boards, radio books
and infonnation on Kit-of~the Month Club. Leader
Enterprises, Box 44718-KH. Los Angeles, Calif. 90044.

WE WILL PAY CASH: Wanted, popular, late model
unmodified amateur equipment. Highest prices paid
for clean, good operating gear. Write Graham Radio,
Dept. 10, Reading, Massachusetts.

CLOSEOUT discontinued full size beam, new %" and
1" aluminum. Three element 20 meter, $22, Two ele­
ment, $16. Three elements on 15 meters, $16, two ele­
ments, $12. Express collect shipment. Gotham, 1805
Purdy, Dept. 73, Miami Beach. Fla.

ARE YOU SINCERE? Are you 'I'eally looking for the
best deal on a new or fully guaranteed used unit? Let
u s convince you with a specific quote that will 'I'eaUy
save you money. Graham Radio, Dept. 10, Reading ,
Massachusetts.
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149 .50
20.00
89 .50

149 .30
14.95
17 .9 5

179 .50

;LOBAL WRIST ","'ATCIIES. F ea ture 24 hour wm-Id
im e conversion. Free brochure . Mention 73. Nordlund .
635 West Irving Pa rk, Ch icago , Illinois 60634.

'UNAVER TERS l T ransis tor 6-1 tuning calibrated eon ­
er ters fo r AM- CW-SSB ! Ha lf a m obile station $19.95 ·
24.95 1 Sens itive, selec tive , t un a b le BF a 1 Marine , am n­
eur . S W bands ! H erbert Salch and Co., Woodsbo r o .
'exas.

IEATH :\IARAUDER, Ha ll ier a ft e rs S X - ll l. Both for
450 o r w ill sell sepa r a tely. J . M lchlin WA2WPN , 228?
rronx Park East , New York , N,Y. 10467.

~J.Tt:RSATOR UN ITS Leece Neville 100 amp, 14 v
n d 7 v , $55 ea ch . K6PDR. 26107 Delos D rive . Tor­
ance. Ca li fo rnia . Phone day 679-8711 ex 22716, night
26-2711 .

10UEL 15 complete w ith tab le . Alltron ics TU mod al
I. Kle in schm id t typing repe rfo ra tor m odel AN / G GC- 3
;lCPX. 617-862-2448, Lexington, Mass.

'JCTORIAL ST UDY in e lect rical t heory and basic
ad io communication fo r the ama teur . Und e rstanding
hrough v isualization. Fre e details . Dwight Cross ,
2 l2A Lyn ch Street, St. Louis , Mo. 63118 .

•OUTHER1'li COUS T IES AKA (N.J .) will hold Its an­
.uat installa tion d inner on Friday evening. J a nua ry
4 a t Copsey's Restaur a n t on the White H orse Pik e,
rbsecon , N .J . A ll h a m s, wives and th ose in t e rest ed in
mateur radio a re w elcome t o attend . D eta il s f r om
~SOX, 2217 Cornwall Ave ., Northfield, N.J .

!STATE S A LE : Reasonable offers. SX-I00, HT -40,
:X -140, Twoer a nd ACjDC supply, HB 2 m tra nsmitter
n d rece iver, precise model 300 scope, Eico m ode l
·66 tube t ester, B C-22IT frequency meter and RT­
8/ARC-I. Contact M rs. R. L . ( Sue ) McDougal , 1690
:ountry Club Drive , Marion , Io w a 52302.

00 2C39's a nd 3CXlooA5's. Pull o u ts and unchecked .
'r ede all or part fo r hamgear, You n a m e it. J ack D
unes, Box 5325 , Dallas , T exas .

; A LAX Y V, DC power. VOX. calibrator, 20 and 40
...h ips and bumper mount. 2 q uickoffs , mlc , ca b les and
peeker . Cost m e $599. Best reasonable offer. G. S la w .
4 Meigs Ct., Bensenville , Illinois.

HRSTREAM 18' G lobetrotter. P erfect self-cent. N o
.en ts. $2500. Na than D . Vance K 8TMX, 823 Cory S t ..
'osto r ta, Oh io .

~OI.UNS 75A3-32V3 both $325.00. AF-67 and PMR6A
ecetver and pow e r s u pplies. A ll for $65.00. P la te
ra nsfo rme rs , 1 a m pere. 3200 volts center tap . $40.00.
bury Blo g W2RBZ, 25 Pe r u Street, Metuchen , N.J .

:LEGG ZEUS and 11 e lement 6 meter beam. Contact
VB2CUD. 201-756-8340.

:ECIINICAI.. MANUALS. Sign a l Corp. Some of the
.vallab le m anuals R-390,A. SP-600, BC- 610. 1-177.
:'1- 7, teletype m anuals . t est e q u ipmen t . World's Iarg­
s t list lOt . Quaker Elect ronics, Hunlock Cr eek , P a .

iWAN 350 and 117C su pply . Less than s ix months old.
lew condition. $385 .00. Stu K elly K3MA K , Fox Hill
l oad, Perry Hall, M d. 21128.
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FM for 2, 6 and 432
GE 12 , olt 40-50 me 30 watls output, reeeirer transmit ter
4EIl6·4ET5. Transmitters are tully nll'TOW-banded. The8e rigs
..ere ",mored from IIen1ce tbis year and are 't'f1 dean and In
ereeuecr opent,ing eondltion. Complete witb an tubes. stets.
ecntrcl beads, spealren, ete. Ll'88 anten na ... ..•. .... $39. 95
Sam. rig with tubes, crystala, but less cables, head. SIlkr.

mike . . . .• •• •• .. .... . • •... ... . . ..• .•.. .... . . $29.95
Reeelnrs only, wlth tubes. cf}·stals . . . . . . . • • . . . . • . . . $2 4.95
Alignment Info with order only $ l.OO
Transmitters only. _/Wbes, rtal, $ 13. 95
12 y dynl motlln, 6f O T, 2 65 rna •.... ........... $ 9. 95
Transllli thrs 1t'SS dynamotor •••........ ........... $ 9.95

FOLLOWING ITEMS AS IS:
Bendix 150 me blllle stat ion. 50 watt, 2 trcq. rl ean, leSll xta ts.
some small tubes. mike .•.•..••....... . ..... ..... $:>2.95
GE 150 me base station (6 H6). Com ert ed mobile. Clean. rom-
ptete witb all aetrS!iOfles $5 ~ . 95

Link or HunlOnt ~ !)O me tra.m/c.-h en 5S9 ~ IInal, aU tubes, dirty.
leslI mike , speaKef $28 .85

WA NTED: fl ir" Thm-Ilne an~' ecmuuen. :\I easull'menL~ 1\,, 11 fil;: ·
nal generator. ("olll n ~ receiver 5 U3- 4. «tc , hl-band ~' ~ I equip ­
nlt'nt , rreq. meters and ether t r pea 01 surplus t'quiplllent and
cempouents.

All itun fOB
Rar Hewsoml k8TJP, 2 670 Pind rtt , Tunlon. Miehitan.

3)) ·676-7460

GET IT from GOODHEAR !
EVERYTHIN G UN CONOITION AllY GUARA NTEED l

Attention Acron. Radio Shops : We now 1II0dify our Hewl-Pnck
#608B Signal H\'neralors so has same or ks.~ lncfdcutal ~·.\t
as :;;608D. and sen w! III01lt'y-bark IIlty of eomntete sattstac­
t tcn and tb at it .. ill pass any FAA ttst!

10-fOO me .•. . . . . . .. . . . . . . • '," ••............ $ 475.00
)Iodifled hhi:h band, 10-5 00 me 525.00
TI ME PAY PLAN : Any purchase totallllli $160 .00 or 10%

more, down parment only , .. , .
AII ·Band SS8 Ren 8argain : usmeraners n-i s ARr.-7 ,

550 me to 43 me continuous: Voice, t'w, Mt'w,
alIgned, qrtd. w/book; 2-m" 2·IP"s. g-rnerer: no.se
Im~; 3 su. 8 non- rtl select, ehoteee. Less 11\l"r sply
60 1:1 pwr sply : $30. SSB produrt deteeter .

Panallaph r 455 ke for above, 60 I"Y ••••••••••••••
RBS-2 Ren : 2-20 DIe. ready to use on 115 v 60 cr.

aligned, qrtd OK, wjtecb. data • • • . • . .. . . . . . . . . 69 .50
ARR· 15 Ren: g"'·18y'! me, 10-rhannel Auto-tune :

exc, condo vlsual-inspection only. You make pwr sply ;
wlt h much tech. data • •••.. .". . . . . . . ... . . . ... 69.5 0

AN/U RR-n Rcvr : 225-400 me eont. tunable, has 115v
60 C'! sply; good used, . jdata . . . • • . • . . . . . . . . .

R·2 3/ ARC-5 f ommand rcn 190-550 ke ... . . . . . • •
A. R.C. 12 # 2 2 Command mr 5fO-1 600 kc .
ARR·5 rcvr. 60 a, am/fm, 27-1f0 me . .......•..
APR-4Y ~t/F}I rer mod. to 115 , 50 /60 cy, with

pwr p!UIt, book, tunm 38· 1000 me .. .•...... . . 250.00
P.U.R. tor tuners 975-2200 lind 2175-4000 me.
RA ·62 -B is Ae pwr apI, tor SCR-522. onh' •..... 17 .95
LM·14 Ireq. meter• •01 % 125 ke-20 me . •. . . . . . ... 57.50
TS. 323/ UR treq. meter 20-480 me•.001 % 199.50
Gertsch f M-3 tree. meter tactory etrt ltled ......•... 395.00
Berbler Co.nter/Tiller (Ounu to 1 me 495.00
Hewl-Paek 524 B w/ 5 25A,B eounla to 2 20 me 1650 .00
Tektronix 541 W/ B or K plug-In 79 5.00
Tektr oniX 5 14AD scope de to 10 IIIC . • • ,.,...... . .. 395 .0 0
Tektronix 5130 scope de to Hi me ,. 495 .00
G. R. # 1001A aig. gen. 5 kc to 50 me 595.00
TS. 418A/U Ii&:. gen. to dbm OA-1.0 gc ...•••. . . . 395 .00
Hewlett- Pack. # 616 A Silt. G£'n. 1. 8-4 .0 ae 795.00
Bar, .War ner IIIgb·Power sig. generators . . . .. . . . . . . . . PUR
SLR O l4. ~ 2 .5-27 50 me. 20 watts . . . . .. . ... .. PUR

AND MUC H MORE! We hue many other Signal Generators, man,
Mct en . VTV) l's, Line Volta(e Regulators. Regulatfd Power Sup­
plies, Precision Itridgea, ac & de Voltage tuuoers. Galvos, Ealo­
rtmet rte & Irulicati1\1I" RF Watt met ers, other Spectrum Anal)·z\'I·II.
~;te. . .. WRITE .•. WIRE . • . PHONE •. . YO UR
SP EC IF IC NEEDS !

WE RENT EQUIPMENT! WE BUY EQUIPMENT !

R. E. GOODHEART CO. INC.
BOil 1220 ·A, Beverly Hill s, Calif . 90213

Phone: Area 213. omu 272-5707 , messages 275 ·5347



IECflvns. k5JKX._ 1f you want tu build 0 reeeiver or to
really undertiond your receiver , Ihis is the book for you. II
coven e..ery aspect of 'lII'Ce ...ing in author Kyles usual tho.ough
ma nner . $2 .00

SIMPLIFIED MATH FOR THE HAMSHACK
-Kl l FI.-This is the simplest and easiesl
10 fathom e"plonalion of Ohm's low,
squo.es, rools , powers , frequency/metert ,
logs , slide rules, etc. If our schools e..er
gol wind of this omozing melhod of un·
derstonding bos ic moth our kids would
ho..e 0 101 leIS t rouble. 50..

CW_W6SFM .-Anyone ca n leom Ihe code. This book, by on
e"pert, lays in a good Ie cndction for later high speed CW
abil ity. 50..

FREOUENCY MEASURIN~WS1)HKF- E ..er wont to set yourtell
up 10 meosur. frequency right down to the gna t's eyebrow?
An upert lets you in on a ll the secrets. Jo in Bob high up on
the list 01 F.equency Measuring Ted winners. $1 .00

•

IIAI.I.ICRAf,.f:RS IIT-30 sideband transmitter like
HT-32 only smaller. Excellent stability and suppres­
sion. Manu a l. $145. C. MacDowell W7UB, 2455 SW
Montgom ery , Portland , Oregon .

SWAN 240 and HP-I0 de supply , real good sh a pe; best
offer over $225. Les Grinspoon W3BDE, 12317 Village
Square Terrace, Rockville Terrace, Rockvill e, Mary­
land 20852. 949-3159.

P t\lR 4CX250H tubes and Eimac speci al socke ts, all
brand new $50. VE6AKU G lenn Christopherson , Innis­
fail. Alberta , Canada .

ART-1 3, good sha pe $25.95 without two 811's and one
813 , or S35.95 with all tubes . You pay sh ipp ing.
WN5MBU, Box 381, Hobbs, New Mexico.

QS1_fi RRO\\'SIE-\\,3CJI, Highest quality s ince 1939.
Samples lOr, with cut catalog 25f . 3111R Lehigh Street ,
Allentown, Pa . 18103.

KSIGIIT STAR ROAMER. Factory aligned /calibrated .
Excellent for beginner, SWL. Like new. $25 ppd . con­
tinental USA . David Brender, 300 Bronx Park East,
Bronx, N .Y. 10467.

Sf:l.I. OR SWAP: Ameco CN50, used Cleveland elec­
tronics course. Want ham transmitter, mint BC-312 ,
SSB mike. Make offer. \ \' 8FWB , Box 242, Dover, Ohio.

NEW RG -8 COAX. 100 feet with PL259 each end .
$8.25. 750 rna diodes : GOO plv 30f, 900 piv 55t . Send for
fl yer . Don Marquardt K9S0 A, RR7, Box 436, Crown
Point, In d ia na 46307.

CARE AND FEEDING OF HAM CLUBS­
K9AMD.~a ro l . did a thorough research
job on over a hundred ham clubs to find
out wbct aspects went to make them sue·
cen/ul and what seem&d to lead 10 thel r
demise. This book tells all and will be in.
valuable to a ll club offlcen or anyone in.
terested in forming a successful hom dub.

$1.00

VRAKt: TR-3, RV-3 and AC power supply, $550. Hal ­
lIcrafters HA-2, HA-6 and AC power supply, $250. Ab­
solute fi nest m int condition. K4TCK, 689 Beth Lane.
Le x ington, Kent ucky,

TRADE YAMAHA 80 cc cycle for RTTY gear or cash.
I had a back operation and cannot ride, 1963 model
with h elm et, extra sturdy baske ts . Excellent condition,
only 1700 miles. I n eed printer, keyboard, ta pe punch /
reader, Will transport 200 m iles . Carl Dudey K9WWQ,
45 N. Orchard, Mad ison , Wiscons in .

ATV ANTHOLOGY , WS1)KYQ ond WA4HWH._A collection of
the construction ond technica l articles from th. ATV Experi.
men!er . Includes a complete, easy to build vidicon eemere
a nd 50 other projects . The only book available about hom TV.

$3 .00

REVISED INDEX TO SURPLUS-W4WKM.
-This is 0 <complete lis! of ....ery a.ticle
ever publ ished on the conversion of sur­
plus equ ipment. G ives 0 brief rundown on
the article a nd sowee. Complete 10 date .

$1.50

JEST EQUIPMENT HANDBOOK. W6VAT._Every ham needs !o
heve and know how to use lest equipment. This book tells you
how to make valuab le ham test gear eosily and cheaply. It
o lso co..en the use of test equipment. SO..

120

QR:n FILTER-3 k c bandpass filter works with any 500
ohm receiver audio output. Unused surplus 25 watt
UTC, 2 fo r $5. Tone fi lters for TTY or signalling : 595
cy, 765 ey, 2635 cy-2 for $5.

Generator noise filters, a ircraft grade 25 amp, 50
amp $1 each . Lock City Electronics, Box 0, Freeland ,
Michigan ,

75AI , mechanical filter, matching speaker-$l7S. Classy
80-20 meter 100 watt phasing rig, $75. 10% off for
pick-up, Fred Nichols, l U9 Howard, Niles, Michigan
491 20.

IIEATIi SIXJo:K, usual modifications. Good condition .
Two six meter crystals included . $40 or best offer ppd .
WB2QJA, 116~02 221 St., Cambria Hts. , N .Y. 11411.

GOT BIGGER RIG , sell Knight T-60 for $35. Bill Herr­
mann, Oakcrest Acres, Rte . 1, Springfield, Illinois.

LA.~AYEI If: IIFA5B, 6m -Xcvr, VFO-HE61a. unused­
mint, $102. Amero TX-86 factory wired, SO-Gm, AS-3
power supply. V.G., $105, WB2JJX, 36 Brompton Rd ..
Garden City, N.Y,

POWERFUL NEW 5728's-2000 hour guarantee-s-never
unboxed-$39.50 matched set of -4 postpaid . Need Drake
DC·3 Len Malone, WA5DAJ Box 1222 Garland, Texas .

CIIASGE CRYSTA L FREQUE..~CY--even plated type.
De lu xe Kit includes ammonium bi -fluoride, holders,
storage and etching vials, complete instructions. Only
$2.00, P ostpa id .- Ham-K its, 16 West End Court, Lona:
Branch, N.J ,
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5EL L DRAKE T It-3 $449 SW~240 with matching P S I
Spkr, 5275. Both excellent, look new. used very little.
Bill Porter. W5FAH, Kenedy. Texas 512· F R52505

f ll3MK2 Ht:AM- Hy -g a ln 's finest. most popular 3 ele­
nent tribander-ean't use-never unpacked-Prepaid
(1. S . A . $69.95-WE6KEH, 781 California, San Luis
Obi spo, Calif. 93401

QUITTING will sell one: oscilloscope EICO 430, $45;
:iynamic conductance tube tester EICO 667-k $65; de­
lu xe s ignal generator EICO 315. $40; audio generator
Heathkit AG-8 $15; resistance capacitance bridge EICO
)50B SIS ; capacitor tester EICO 955K $13; VTVM Conar
!II $18; decade condenser He a thkit IN -21 $10; deca d e
resis to r $4; Coyne radio and TV encyclopedia set $15.
Francis Jacobs, 1111 Vattler, Manhattan, K ansa s

CY-60/URR (URA-8) FREQ. SHIFT CONY.
Th e m od el everyone is looking for. We ha ve ha lf
a d oze n. made by RCA in new con d ition. Audi o
type fe e d s from 600 o h m o u t p ut of you r rec ei ve r.

5150 00

Su p-

•

•

40.00

45 00

50 00

55.00m a

ma

ma

• •

• - 4
•

• •.. ..
• • "" •• • •

& .. ,,-.

# 23 2AM 0·300 vol t 200

# 2 34AM 0·300 vo lt 500

PROGRAMMABLE E/M POWER SUPPLY
Reg u la ted Electronic Meas ure m ents Powe r
pli es . In excellent condi t io n.

# 23 1AM 0·300 volt 100 m a

# 2 33 AM 0·300 vol t 300

\\',\S T E D : Pre- 1934 QSTs. Also b inders for both new
and old volumes . Also 73 f rom first Issue to Dec. 1964.
Also CQ from first issue to D ec . 1964. Any good run
acceptable. Will pay cash. Must be in good condition I
R. Kampf 9 Black B irch Lane. Scarsdale, N .Y. 914­
723-1467.

[ I. 37 BRITISH D X transmitter wanted in good condl­
tion. Write 3 Vendue Range, Charleston, S .C.

COUP OS BOOK-Specia l oilers from various finns for
members of electronic Experimenters' Club . D ues $2.00
or write for fu r th er particulars. Box 5332-EA, Ingle.
wood , Calif., 90310.

S EED RES ISTORS? Brand new, FAMOUS NAME, ~2

watt 10% stan d a rd carbon. Any regular 10% value
rrom 10 ohms to 2.7 megohms $.05 each postpaid. Any
quantity a ssorted. P ick your own values. Ra p id ship­
ment . Minimum order $1.00 TEPCO, Box 508, Tulla­
homa , Tenn . 37388

600 PI" @ 750 MA Tophats-IO for $2 .50. 'rubes-cpuu­
o uts--4CX IOOO $37.50, 6146 or 6883 $1.25. 4CX250B­
$6 .50. 4-125---$5 .00. 5894A-$5.00, 813--$5.00, 5763 o r
6CLG-$1 .00, 4XI 50-$4.50, 1 2AX7- 12AT7~ 12AU7-6AK5_

6BH6- 6C4-6CB6.6AK6-6S4-6AQ5-6BJ 6-6AL5 - 4 fo r
$1.00. F RR rec. (4-8MC drawer) $75.00. All material
guaranteed . East Coast Electronics ]23 St. Bon ifa ce Rd .
Buffalo. N . Y. 14225. Min. order $2 .50. Include sufficient
postage. Canadian money accepted at par.

SPF.CIAI~ ! ! $50.00 credit on the purchase of station ac­
cessories w hen you order a NEW Galaxy V Or SB -34 .
Cash or time payment. RECOND ITIONED S PECIALS:
DX-40 $29 .95, HQ -100C w / m Speaker $89.95, Galaxy
300 $188 .00. Order To-Day. ELECTRONICS SALES.
EXECUTIVE HOUSE # 15, LEWISBURG, TENNESSEE

A RT-13 fully converted 10-80, cool 300-w FONE-CW.
w / U Ov ac pwr sup-all over-rated components; 75A - 2
gud condx-$250 complete station . Xfrmr 3000/1700-0­
1700 /3000 V8C about 1 amp $15 .00 cash/carry. Clean-as ­
a -pin 15-tyPe printer w/converter & a -Inch scope in
I unit $175 .00. \V5ENH, 2608 S . Taylor, Little Rock .
Ark .

CY·253 / ALR 30 ·1000
m e CONVERTER
Written up in "73"
m a g . for Ju ne . A
rare a nd va lua ble
it e m . 4 u nits avail ­
abl e . Like new o f
cou rse. $ 135.00.

• -, .- =.
I'!lo.- =! --- -- -

"
= "-• ::',,) • -, --- - ,.-• ".e. • •.... v .. •~ .- - -

AbO'fe is a small selection of choice surplus 'r om our
large 72 page illustrated catalog. Send 10e production
&. handling cos t 'rx catalog.

COLLINS ARR·15 RCVR 1.5·18.5 m e
Written up "73" J un e. Tun e a ble wit h
Cctt.ns PTO an d ca lib rato r. 45.00

JOHN MESHNA JR.
19 Allerton St., Lynn, Mass.

FREQUENCY METER LR·3

30¢ e a c h

$1.00 each

8 5.00

S ILI CO N DIODES SPECIAL

$ 3.00/1 2

$10.00/1 2

800 p ry 400 m a

1000 P IV St uds 2 a mp

TAPE R ECORDING : Need someone with facilities to
reproduce prepared 3 % ips tapes in limited q uan tities.
Good spe ech quality required. Original tape and sup­
plies furn ished. Write 10AR, Springdale, Utah 84767.

R U R EA l.L Y interested in Ham RadIo? Send SASE
f or 10AR information and help fight Amateur Ra d io
Apathy. W7ZC, Springdale. Utah 84767.

D A l.'TOS HAMVESTIOS April 16. 1966-Everyone
welcome at the Dayton Amateur Ra d io Assoclation's
15th annual Hamvention, Wa m ple r 's Ballarena, Day­
ton, OhIo . Watch Caveat Emptor for Information.

15A4 Collins R ee, excellent cond o se r ia l # 085-2 filters .
3 & 6Kc, speaker & vernier d ial $350.00. WA9DFH 5631
W. Morris St.. Indianapolis, Indiana
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!-tam IIhh.r)'
VIII" Hashbnck , \\"6SFM , , Iul 3·~
Gold award SOS. W 2AAA , , S('? 56
\VI' got across , \V2AAA Nov 6

lIaUl TV
Lpt' s go h am TV. K3DS~( . Feh 18
Ill tn lact'll S)"flC Il:encmtor. \VIJJL Jun 34
Audio TV xmtr. W8VCO Nov 14
TV 1·1JI1vt> rh' r . \\'9 SE K , Nov 4 ,1

'Custom xwitc-lu-s, Iw's . Aug 28
II\' con nec tor. \\''''\\'I\:~I . SI'p 36
\\'hy use luses? \\'4\\'1\:),1 . S..p 5 2
I'assivating aluminu m alloys, Kiddt·f . . . . . . St·p -;-1
Surplus rernor... switching, \\. ... \\.1\:\1 ..... St·p 104
~Il'terama , \\",'l\\"GF ,...... . .. ... . . . . . . . Oct 12

'SilVl' r plating . Lh-t 1,'5
Lnwlv con x connector, \V .'5\'OIl . Oet 3 -1
Equipment co n sole ........ .••. . .. Oct 72
xcuter decals . Oct 11 6
Ha lf rack panels, \\'2DXII . . . . .. Xov 26
Baming totem . \\'7I'XE . . . . Xov 54
Zr-ner diode overload n'lay Xov 10 2
Plast ic lJil'l~ Insulator , . . . . . . . . :-';0\' lOR
Auto insulators " X ov 119
F rame award \\"',0£ D ec 40
Xmt r t ip, \\",OE . . . . .. De-c 5 2
Socke-t pu nch chassis prnt ectinn, " '4\\' !, \1 Dec 80
D ecals DI'c 94
How to gl't ti ght . . . .. . . .. . . . . . . . , .. D t'c 10 2
Another girnmkk ..... ,.......... Dl'C lO B

Control Cirl·uits
D iode co nt rolled lsrenk-jn, \ ·t:2A l -B Jan 16
Simple Tit switch, \\'4~tLE . Feb 38
Ek-ctron!c a ntenna control, \\',\4GlA \l ilT 60
E conomy T it switch , , "..... !\o l>l)' 88
Ulrim ute t ransmit ter control. \ \"B2CCM Sep 2 8
Font sw itch . Dl'C 82

I)X, DXing and Teavr-I
Fish for !lX, 1lZ-J ERH J,III 8 :2
Brussr-l ls Hnllv, GJB ID Feb 62
Gus \\,4UI'D' ~l llY 66. [un :30 . Jul 7 6, Aug 62.

, Sep 66. Oct 76, Xov 70, Dec 81
\\"2:,\ SD in Hungary. W2;';SD Sep 6
Hamfest urr a limb. ~I argoli s Oct 2 6
Exped ition to VJ8. V B.'5U G , Oct 38
~l nhi 1ing in Canada . . . :'\:0\' 106
Bel gian Hally, G.'3B IlJ , . ..... . Dec 24

Fe at ure s, Ffct tou and H u mor
I'd like to see, \V2LLZ . Jan 36
Is yuur Investment p rotected? K9l'TX ~dn 5 6
C allhnok gam". " 'A2TDII . Fe-b 6 6
T he lIam , Pirolo .. . . .. Mur 22
),lis,i ng link, K9A),ID . . . . . . M ar 6A
Europe on 2? W7S:\IC . Apr 3
SS B xcvr sectinn . . . . . . Apr 22
Trouhle wi th Fred, Margol is ~Iay 26
T otal boredom . W 71lJF :'Ilay 80
Oscar 111, KpCER " ~ 'ay 82, Jun 40
F txc-d or ),Iobile? WA9A FI , , ~\In 3/1
QRM on 4 32 m e, W2NSD ......... ...... . . .• '(' p 14
Writing for 73 , W2:'\SD ,... ........ . " Sep 54
Build or huy? W70E . Sep 114
Lovers" Lane, Lattak x cv 48
Are y OU II Technician? \V70E Xov 82
Ham Xmas gi fts ,.,..... ..... Dec 1 6
Doll for Serafi na. W 7 1D F , ,. D ec 6/1
"DE" Dec 82
Proxy p atc-h , ...... .... ' . . . . .. D ec 9~
~Ie tering w ith Bra ille. , . .. . . .. . . . . . . D l'(" 10 .

IIF Hecel vers, HeCt"i\'ing and Converters
Converted converter, \V 3ZFJ Apr 74
r: IIU re ceiver, W2LY II Aug 30
"FO control of rcvrs. ,,'PCGA Nov UO
2U ru converter, Scott .. .. ,................. Dec 3 8

I1F Transm ittl'rs and Li ne-ars
Cooling 4 ~1000A , . .. . . . . . . . .. Feb 30
Hil!: Bang. W4ftV Mar 28
K\V Hne ur, W 9E\VL Apr 6

Lotter [un 41
Aia: Bomb, WpSYK May I R
GG linear tips , 1\:4ZZ\' Aug 18
Tran.. i, lor t j-ansm it ter, \\'6\VFII .. , , Sep 106
2 kw mobile, W2D~IK Oct 6
160 xis to r xmtr, K9IA II Xov 22
1._1000 A xmrr, W7CSD Dec 70
20 w .-\~I xmtr, \V7CSD D ec 104

In h' rfe renl'e and T\'I
Ham and TYI . WA60QP Feb 6

~'ar 14
Apr 3·j
~Iny 90

Jul 32
Jul 42

... Sep 6

[ un 12
Ja 'l 4 8
Ft'h 68
Fd, 70
Fe-b 71
~I ar 36
~I , l ~' B6
~hy 70

. .... Sell 96
Kov 18
D I'c 42

. D C'c 106

Code and Ke)-'ers
Kostless kever, \V8~IQ\V .
Ye rsatile code monitor, \ V8GXU .
Litts code su rtchcr, \VA6UVS . .
CI'O·CWM. WIJJL .
20 wpm-or bust , \VA6VTL .
D er Kle iner Keyer, \ V4 UHX , .

Index to 1965

Connnerclal Equipment :'IfodifleatiollS
F ront end hint, K91TR , ., ." , ., , . Jan 45
S8.1.1 on A~f. W7LIA , FdJ 90
SX I OI p roduct detecto r. " '4FDA 'far 25
C B- l to s ix, WA 2IX:'-1 Mar 2 6
Easy highe r power, K9 FWF ,...... ~l ar .'50
n C-bo: ing a scope, K5JKX Mar 62
KWS-I for nlF, W4API Apr 44
KW~I-I on LSn . . . . .. Apr 4,'5
200 w. wi th 5\\'-240, KOIEG Apr 46
S8·33 on :'lIARS Apr 46
Seneca, K6VXT . , .. Apr 56
K\V~(~1 Apr 82
20 m Swan to 2, K9EID jill 52
TlI~111("1 dipper ~ . . . . . . . . . . . . . . . . . . ul 62
IIX- ll m odulator , [ul 62
E ICO 720 730 .. . .. . .•...... . AUJ{ 22
D rake 28, K9LTIl ":'._. .. . Au g 26
Pace GDC , KIA~IX Au g 2 6
D ra ke 28 tuning , \V7ZC . Aug 41
Heath Mohawk, W 9ECQ Sop 44
~(orlOhand Swan, K6LG\\' ,...... Oct 90
Hea th T woer, \VA2QZH , Oct U I
32 S1 SW R brid ge . . . . . .. . . . Od 113
I~ICO 7 22 on six Oct 116
T rans former tip Oct 117
ALe for SSB. W2KAK ,.. Xov 30
X uvlstutector, K9EID Nov 3 2
A Le for Swau 240, K5JKX . . . .. . . .. . . . N o v 40
KWM -2 xtnl xmit, HB9TL Nov 104
IIE- .') " , .. , Xov 104
Xovtce note n ulli fi e r Xov 10.'5
Sixer squelch , .. ,................ Xov 106
Ap ache tuning , ,...... x ov 108
30 L 1 , , , Nov 109
~fohawk , , Nov 12 1
Scope tip ,....................... . D!'c 92
110-1 3 as Illonitor D f'C' 98
SIIp('r 11;(-20, W 4:\UT D t'(" 99

Conslrudion, Compon(·nls. \,"urkshop alld La)'out
Peghoard J;lanacea. K6UGT Jan 27
I' rof('ssional touch ,....... F eh 2 3
Jnst a piece of wi re?, K5BLF Feb 56
I' ril1 ' OO circuits -almost. \V3ITO M ar 44
Kitchen h eat sink. WpCGQ Jun 46

Audin, :'Ilodulation ami AcC('s snri('s
A~ I, ham and tranststors, Geisler .
Solid state noise d ipper. K6~IVH .
Controlled carrier plate mod, \\'5EII C .
Audio bandpass filter, Hansen .
SSB audio filter .. . .. , ..
Xew power tube, \V1KSZ .
C onsta nt output audio. Pullman ..
, 3 -a-phonl', K5JKX .
Screen modulation, K5JKX .
Hybrid phone p atch. Kll61J .
Lazy phone C<.,l'er. \VA2~ITB .
73C noise dipper , .

A u teu uas , Transmissioll L fm-s and Tuwers
T uned feeders forever, \V5U\\T .. Jan 24
Match )"our h alo, WA2 DJU _ j an 5 2
Multtband ver t ical, \\'3 lJ\VV . F r-h 12
Two hand colli nea r, \V7CSD ,....... Mar 10
Double hu la, K21CF . . . . . . • . . . . . . . . . . . . . . . . Apr 16
t e-lem ent rhomlms, K21RK ~\;IY 44
6 o n lribander, \V4A PI . JUIl 2."i
~Iore on coax losses _. Jill 63
E llS portable dipole. W 9 F Q X . . , . . .. Ang 16
Bea m orientation, " '6TAO , An ll( 74
Sim p le D X anten na. WS\VA\ V S(,!) 24
Sub antenna, \V8ADV Sell 72
6-10 m obile whip, W .'3GSC Sep 94
20 m. coax anten na. \ V2:'\QS .. ;\0'" 20
F'lex match. \" 3Z\, Xnv 38
Fla. style tower. K4 F Q U X ov 88
Short 80/4 0 a n ten na X ov 109
Sys temat ic antenn a tuning , . D ec 102
3 in 1 birdcage, ZS3XZ 11\'c 110
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$1 PARTS PAKS

PIV
SO

100
'00
400

D 7-Amp.s D 16-Amps D 2S-Amps
PRY Sale PRY Sale 0 300 1.50o 2 5 . 2 5 0 15 0 .7 5 0 4 0 0 1.95
o 50 .45 0 200 1.00 0 500 2.50
0 10 0 .6 5 n 250 1.35 0 6 0 0 2 .95

750 MIL TOP HAT ANO EPOXIES
Sale PIV Sole PIV Sole

§ 5c 600 B19, 1400 ~ 9',
7c 800 24c 1600 1.10

D 1~: ~~gg R~~: ~~g _ ; :;~
SILICON POWER STUO RECTIFIERS

AMPS 25 PIV 50 PIV 100 PIV 200 PlY
3 § S, § 7c 0 12c § 19'

15 15c 22c B40c 65c
35 39 c 50c 7 5 c 1.19

AMPS 400 PIV 600 PlY 800 PIV 1000 PlY
3 R 25, R 35c 0 45, R69,

15 90c 1.35 0 1.59 1.79
35 1.90 2 .50 I"l 2 .75 2 .95

Imag ine 7-amp, 16-amp and 25~amp at one
price! Ju st check the proper amp and PRY blocks.

WOR LD'S
MOST POPULAR

' 0 II) TU8ULAR ElECTROLYTlCS to 500 mf " $ 1
u INFRA- RED PHOTO DETECTOR' TRANSDUCER .· $1
D INFRA. RED PARABOLIC REFLECTOR & FILTE~ . ~1o 40 WORLD 'S SMALLEST COND . , to .Mim! .... :jilo 4 TRANS ISTOR TRANSFORMERS, :l,,~t. ,,"ort h .~2" $1o 2 CLAIREX PHOTO ElECTRIC CEll . CL I;0 7 $1o $25 RelAY SURPRISE , s,,,d.·d. tiny tYI"' '' _$1o 3 INFRA_RED DETECTORS , with ]",,,1,, ...• ••.. $1o $25 SURPRISE PAK : t ,"" n s i s t ttr ~ , .",-t, diode". e t.... $lo 40 PRECISION RESISTORS , 112 . 1. 2 W; 1 % val"e" $ 1o 30 CORNING " LOW NOISE " ... ~ i~t"rs. ,,1'1,,1. • • $1

(0\ 0 60 TU8ULAR CONDENSERS , to .5mf. to 1Kv. a""t $1
\\ 0 40 DISC CONDENSERS , 27mmf to .05mf tf) 1 KV $1
.. 0 eo TUBE SOCKETS, r.-,· ,-pl",-I"s, r>lll~S, "udio, .. tc . $1
;~ § 30 POWER RES ISTORS . n tn ;'O W. tn 2,1 " nhmll . $ 1-.:i'3 50 MICA CONDENSERS , tu .1 mf, "i],'''''' too! . . $1

~1 10 VOLUME CON TROLS , to 1 meg, swilch t oo ! . $ 1
~. B100 ElECTROLYTICS, to 5 0 0 mf. a" s t FI' &:tuhul" r s$ 1

50 RADIO & TV KN08S . "sstd . ~'o l ",'s &: "ty](-s . $1o 10 TRANSISTOR ELECTROLYTICS: 10mf to G()(lmf$lo 50 COILS & CHOKES, if, rf, nnt, nAc. & more . . $ 1o 35 TWO WATTERS , """t in.,]: A. B., 5 'J. tno! . .. $ 1o 75 HALF WATTERS, ""st i llt·], x. u.. Ii 'ff t ou ! . . $ 1o 60 HI -O RESISTORS , Vc , 1 . 2W. 1 '70 & Ii '70 val".." $1

B10 PHONO PLUG & JACK SETS, J llI...r~. 'lmll" . . $ 1
MAGNETIC REED SWITCH. gla"" ".."led $1o 30 "YELLOW " MYlAR CONDENSERS , asstd .."I $1o 60 CERAMIC CONDENSERS , d is c,;, nl'o·s. to .0 5 $1o 40 " TINY" RESISTORS , t il OW , ,, % t oo ! ... . $1o 10 TRANS ISTOR SOCKETS fo r l' nl' -nlln transistors $1o 30 MOLDED COND 'S , mylar. ]lore, hla ck h.."uty $ 1

Fl 3 GEIGER COUNTER DETECTOR . t.ubes . ""sorl ..<1 $1

ITEM
FR EE

o FREE
WOltTH OF

· T...n~ ; s t o r .

· HeN lfi ers
· Cun den se r l<
• Diode.
· Knobs
• Coila . e~.

SEMI-KON·DUCTORS

TV Porls . Add 2Sc fo r hand lin.

BOTH " GIFTS" FR EE
WITH $ 10.00 O RDERS

FACTO RY
TE5TED

PNP IOOW3tt / 15 Amp HIPowir
TOS6 Ca se I 2 N44 1. 44 2, 277.
~78. D S~O I liP to str Volts
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Test Eq ui pment a nd ~lea SU rE'l1Ieli ls

Ca libra tion. K611I o. 0 •• 0 , •• 0 0 • , • 0 , • • • • • • • • •• Jan 22

l·ll Z7.lt' ~

Ha m X-word, WA2BWQ .. 0 0 • 0 0 0 • • • 0 ••• 0 • • • • Ian 37
IQ text 0 •••• • 0 •••• • 0 •• • • • • l\far 73
C rossword , K21'll . 0 0 •• 0 0 0 • • 0 •• • 0 ••• 0 •• • • • o . Apr 80
Ham erosswor'd, KICL~I 00 • ••• 0 • • •• • 00.0.00. Oct 50

-.,••
79
7 8
86
26
28
20
41
50
68
80
70
48
84
"87"86

Feb 10
jun 18
Sep 88

YFO 's lind VXO 's
YXO f')r Oscar III W6HEK 00 •• 0

FSK VFO. \"BTKA . 0 • • 0 0 •••••••••••••• 0 •••

\ 'FO stab ility, W e8UV .. 0 o ••••••••••••• •••••

T est Ht'purl s
Telrex Spirnlruy, WA4EI'Y . 0 ••••••• •• 0 • 0 • • • • [ nn (iB
Heath 58-ZOO. WA2TD H .00 ••••••••• •• 0 •••• • [au 78
Sw an 3.'50. W86KE Il 0 •••••• 0 ••• •••• • Feb 82
Lnfuyet te HE-45B K3YHK 0 0 • •• Feh 84
~losl e,.. EI T ore, W70E . 0 ••••••••••••••• 0 •• ~Iar 68
Heath GR-64, W 3 UZX Mar
W alers Mobile '''hip, W2X SIJ 0.0 •••• ~1 ;1f
Galaxy Y. \"2XSD . 0 o •• 0 •••••••• 0 ••••••••• Apr
Davee Un · 30, WAICC H 0 May
Waters C odux WA2TD H 0 ••• • •• lun
Henry 2K W2NSD . 0 0 • • • • • ••• •• • • 0 • • 0 ••• 0 • 0 [un
Cush Cruft Squalo \VA2ZC II 0 • • • • [ul
G.tlax)' Rt'j~ctor . WA2TDH : 0 •• 0 •••• • •••••••• • 1111
Gon.sf't 6 Sidewinder a nd Linear 0 •••• • ••• 0 • • •• l ui
SBE 58-34 W 80UR . . 0 •• 0 0 • 0 0 0 • • • • • • • • • • •• All"
Xattonal IIR0-500 W2XSD 0 0 •••••• 0 • o. AUIl:
Heath fl am Scan WA2TOll 0 • • • • • • •• Scp
Design Industries Diplomat \"2XSI) 0 • • •• Oct
National NCX-S WSD\VT . . . . 0 • • • • • • • • 0 • • 0 o. O ct
Heath JlA- 14 WD6KEH 0 0 • • • 0 • •••• • • 0 • • 0 • • • Oct
Heath 58_110 WAICC H 0 • • • • • • • • • • •• •• • • • • • Nov
Trunscom SBT-3 \V2NSO Nov

I.II \\' ('fls t Gno. WiCJB 0 •• • ••• 0 • •• I an 28
Can tenu <I for U HF, K6~1I0 I an 3 4
U Ill" signa l generutur, K6M [0 0 Ft'11 52
UIlF l'0WN load, K ICLL 0 •• 00 • • • • •••• • ••• • Mar 8 2
4 .'32 noise generator, \V6GXN 0 • • •• 0 • • ••• ••••• Ap r 3 8
Spa re that meter, '''88PY . . 0000.0 ••• 0 •••••• 0 Apr 48
VHF- UIII-' si go gem-rater, KI CI.L 0 ••••••••••• 0 Apr 70
Vt'rsatill' scope, \,":,POPA 00 •••••••• 0 ••• ~tlY 3~
Power d ecade reststor, Lym an . 0 • •• •••• • ~l ay 41'
Improve GDO, K5JKX ~ldY 5 0
Im agi net"riug with mete rs. \\'88P'\" 0 0 • •• All" 14
Noise fi"lI rf' measurements, K.'5IKX 0.0. Au g ~4
DC d Ulll llly load , Lym an . 0 0 • •• • • • • • • •• •• _ •• • All lo! ,(,
Cheap swn h rill.!!:t" WI JJ I. 0 • • 0 0 ••••• •• 0 ••••• St'p ·12
UHF signal source. KICLL .00 • • 0 • • • • • • • • • • • 0 S(' (I B4
Li ght hu lh dummy load s, W 8QUH 0 o. Sep 86
Standard fr~uellcies 0 0 ••••••••••• 0 •• S('P 11 8
jnnk bo x 1'\\ R-SWR m eter, K-IQYC 0 0 0 •••••• 0 Oct 4 4
Automate 2 tone It-:<t . \\'4\\'K~1 0 • • • • • • • 0 Oct 5 2
Audio source, Ive-s O t 62
Modern Ireq . standard, \\'SXU'\' Xu \" .')0
2 III beacon Xov 9 :1
Light wattmete r. Til-m y 0 •• • ••••••• Nov 9H
Plug and socket adapters 0. Xnv 10Z
Surp lus .s..rvo pots 0 Xov to,'i
U H F d ipmeter, WAICCII .0 • • • • • • • • • 0.0 •••• D.. ·c 12
Transistor FS~I, WIUL 0 •• 0 • • • 00 ••• 00 •••••• DtOc 11
RF measurements, K~IKX .. 0 •• 0 • 0 ••••• 0 0 • •• O,,'c ZO
Audio fre -quency stand ard, K8ERV Dec 72
Z-20 FS~I , W7D E 0 •••••••• •• D ec 90
Zerobcan-r, K8ERY 0 Dl'C 10:3

VHF Antenn as
Match your halo, WA2DIU 0 •• 0 •• • ••• • Ian 52
Disguised twist for 2 , WA6LUM 0 0 ••• F(·h 40
Backward halo, WA41NI 0 ••• •• • •••••• Feb 44
% wave vert ical for 2. K40IC .00 •••••••• 0 ••• Mar 42
Two lor two. \\-' 6TKA . 0 0 •••••••••••• ••• 0 ••• ~Iay 22
Log periodic antennas. VE3AHU 0 •••••••••• _. ~I ay 62

correction o . 0 •• 0 0 • • • • • • • • • • • • • • • • •• l u i 89
Phasing harnesses, KOCER ~Iay 88
2 m collinear, WSGVE 0 0 • • 0 • 0 • • • lui 14
Testing VHF beams, WA2 IN~1 0 • • 0 •••• ••• •• • lui S8
Rig sail fo r 4 32, K6 MI0 . . , . 0 • 0 •• • • • •• ••• 0 •• AII~ 50
Six for six, WB2CQM .... , .. . . 0 0 • • • • • • • • • • • Oct 18

VHF·UHF ~IiM:...Il aue ou s
flint s for microwave, K7ZFG 0 • •• Mar 3 4
The 121S't'r, KI CLL 00 • • • •• • • •• • • • • • • • • • • • ~I ay 72
2 III xixtor xcvr IISLO 0 ••••••• •••••••• 0 •••••• j u] 6
Practical meteor scatter xocsa 0 •• 0 • • • • • • • • •• Sl'P 20
Let's go-up or down W 8\,YO 0 0 0 • • • • • • • • • •• Sop 1 18
Y H F n('w(:olller KS)CER , . . 0 • • • 0 0 •••• •••• • • 0 1'\ov 66

VHF·UH F Rece in'rs and Converters
VHF-U HF mixers, K1CLL .0 • • ••• • • • • • • • 0 •• 0 Feh 46
Dual VIIF converter, W90UT ~Iar 6
Better converter, \\'APHOA ~Iar 3 2
Xistor 2 m converter, Rohde 0 •• Apr 62
4:32 mc converter, K6'1I0 _. ~i RY i
2 In cavity xistor conve rter, '\'A2IX~1 ~fay 40
6 m junk box converter, K3YLQ ~I ay 54
432 xisto r converter \VA ICCH jun 88

correctsou 0 •• •• 0 • • •• Jnl 8A
220 me converter, \V IOOP Jil l 18
:2 m 4 17A converter, K2KYV 111 .'38
432 rf amplifier, KtCLL 0 •••••••••••• Au g 7 8
State of art converter. \\' 31I1X 0 •• 0.000.00 •• 00. Oct 22

40
54
74
66
72

66
44
45
48
52
89
56
60
66
68
74
78
82
89
71

12
16
30
11
28
12
.52
24
34
30
34
54
9:3
9 .'5

Ian
[an
Jan
Fl·h
)o't, h

~Iar
Apr
Au g
Au g
Oct
Nov
DI'C
Dr-c
De-c

SSB and D SB
ALC, K.'iIKX .... 0 • • • • • 0.'.0 .00 ••••• 00 •• 0 •• 1;111 40
Phasin K SS8. W 910P .00.0.0 •••• •• ••• 000.0. ~Iay 12

correction 0... 0 • 0 • • • • • 0 • • • •• 0 • 0 0 o. I II n 121
DSB circui ts. WBTKA .. 0 • 0 •••• o ••••• •• 0 •• o. Scp 34
Unwanted SB, KSIKX 0 0 • ••••••• 0 • •• Oct 92

Surplus
RDZ, KI VJ)X 0 •• • • • • , 0 •••• • 0 • •• •• • • , jan
Surplus sleeper, \V9SLM , ,.. . lin
Surplus Frequencies, \VA6FTG o . un
R-508 /AHC, W4WKM .0 • • • 0 • • ••• • • ••••••••• lUll
41 68 on 220 , WSAIG 0 •• 00 •• • • 0 •• 00.. ...... \I ll

correction .. 0 • 0 0 0 •• • 0 ••••• 0 • • • • • • •• lui
ART-1 3 high power, K4PFK 0 ••••••• 0 • • Iun
ARC-4, \\'4"'K~f 0.0 •• 0 ••• 0.0 ••• 0 jun
CV-2.'5 3 /ALR . WIKSZ 00. . . 1111
AHC-27. WSAIC 0 • • •• 0 • • 0 • • lun
GDO with TS_47A /APH , W5AIC 1111

AN /AH n -IS, W4WK~1 0 • • ••• • " •• • • • • • 0 •• 0. 1111
4:32 Jllt 'lImp Iroen TD-2, \VSAIG 0 • • •• \11I

correct Ion . . 0 • • • • • • • • 0 • • • • . In l
SUrlllus salvage, \\'4\\'K~1 0 ••• n..c
Tech J\ka' Artidell
ALC, KSJKX •. , _.. 0 • • 0 •• •••••••• 0 ••••••••• I an
u-t's understand mixers, \V6BUV ... 0 0 • • 0 • 0 •• ~rllr
Schmitt triggers, KSIKX o . 0 0 0 • • 0 0 •• 0 0 • • • • 0 • • ~Iar
VHF tank ci rcui t design, WBGGV . . 0 • • , •• • 0 0 • 0 1111
Add on neutralization, KICLL . 0 0 • • 000.00 •••• AlIg

RTTY
Corrections in errorless RTrY converte r. K5IKX o . F eb 72
C arden Cit)· T V. W 7CI8 .... 0000000.00.0 •• 0 ~I ar 16
XOVt'1 AFSK oscillator, K8ER\' 000 •••••• 0 ••• 0 Apr 66
Toroid le-tter 0 •••• 00 0 0 0 ••• 0 •• 0 •••• • ~ I ay 99, Iun 18
F S I\: \'1-"0, W6TKA 000 • • 0 • ••• • ••• ••••• • • inn 18
Scope monitor 0 ••• 0 •••• • • 0 . 0 0 . . ... ug 12
Pattern dlstortlon 0 0 0 • • • 0 ••• •• • 0 • 0 ••• 0 • 0 • 0 0 0 Aug 43
Teletype tester 0 •• 0 • •• 0 , • •••• • • •• • • • • • • • •• 0 All" 60
Twill C ity T U Improvement XO\' 104

Semiconductors
A~I. ham and xistors, Gt'i.sler . 0 0 ••• 0 •• 0 0 •• 0 0 •

Diode h reak in. VE2AUB . 0 0 0 • 0 0 0 •• 0 •••••••• 0

Xistor am p. d esign. K5 IKX .
Jap a l1 t·st· xix tors, K6QKL o. 0 • • • • • • • •• • • 0 • ••••

1,land y. d!l~ ld >: ;':t"nersl .K~~LD 0

I aramemc- xrsto r mu tlpht rs, 'V60UO .
IlF power amp. design, WA2DI O .
S imp li fied solid state, WA2IN~1 .
Switchin g with d iodes. Kl SOX 0 •• 0

Are 20; xistors cominf W7SMC .
Transislo rs for h ams. VA68S0 0 0 •

FET primer, WA6BSO , .• . .. ... ....... 0 ••• 0

Varacto rs . . 0 • , • • • 0 • , •• 0 • •••• ••••• ••••• • • •

Diode center taps , .

~ I isl't.,llalll'OUS

Oscar III o rh it computer, \ ViSM C Mar 20
Scope pi x trix, K6 UGT Mar 48
T ransformer noise [ ul 62
Pam1J,'! resistors, \VA2BWQ Aug 76
Pi networks Dec 108
Clean that hil i:: . . . . .•. . . .. . .. . . .. . . . . . . . . . Dt'C 109

~Iobil~. Portable and Emergency
Coualrad No! EBS Yes! K3RXK Jan 38
Ham and CD, W 5CZ . . .... .•...... ......... Feb 58
Ir uprovr-d h alo mount, K3JZII Mar 84
2 kw mobile, W2DMK Oct 6
HllIllPCT lllollnt , \V7SlI. IC Doc 78

Po wer S upplies
6 v de .to watt sup ply, W3U~IV Jao 76
AC 55" {XI\H;' r supply, WIVIV 000 •• 0.00 .0 0 Feb 2 4
AC SSR powt"r supply, K4PXI .. 0' 0 • ••• 0 ••••• Mar 52

cor rections 0 0 0 0 • • 0 0 0 0 0 0 0 0 Apr 64
Cool K\\'. KS'\"WI 0000 .0 • • • • • •••• • • 0 0 • o' • • 0 May 3 8
COtllplid DC-to-Dr. conve-rter, \V6GXN 0000 • •• 0 j tm 38
AC h ritlgl', W .'il'\CX 0 • • • ••• • 0 0 0 0 0 0 0 0 0 •• 0 0 • 0 0 Sep 38
DC tr uustomn-rs, \V6ANV 00000 000000000 • • • • Od 10 2
junk bo x supply 0 • • • • • • • • • • • •• ~ov 28
Regulated xistl 'r .supp l)·, \V9 SEK 0 0 0 0 0 •• 0 •••••• D ec 34
Pauper's pack . 0 • • • 0 0 0 • 0 0 0 • • • 0 • 0 0 • • • •• 0 • 0 •• Dt'c 98
Fullwave tripler m yth. W 6L'VE IX'C 100
VR tube lit 0 • • • 0 • • • • • • • • • • • • • • • • • • • • • • • •• D ec 108
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$250,000.00
SPACE ELECTRONICS has one-quarter of a million dollars available specifically for
the purchase of Surplus Equipment in the coming 6 months.

We are purchasing ALL AN/6RC, PRe, ARC, ARM, USM, UPM, APM, ARN, URM, APR,
56-; RT-66, 7, 8, 70, AM-6S, T-19S, R-392, R-390A, Collins J71, SIX etc. and all
accessories and associated radio sets, test sets and other electronic equipment.

It costs nothing to hear our high offer
Collect call accepted at CY 9-0300

WE GUARANTEE PAYMENT WITHIN 48 HOURS OR SOONER
AFTER RECEIPT OF MATERIAL

SPACE ELECTRONICS CO.
4178 PARK AVE. BRONX, NEW YORK 10457

The Radio Handbook

73 Magazine Peterborough, N.H. 03458

Rummaging around in the attic the other day, we
found a few more copies of th e fantastic 16th Edi­
tion of the Editors and Engineers Radio Handbook.
It's written-as you probably know-by Bill Orr
W6SAI . one of th e best of the ham authors . This
tremendous lover 800 pogesl book covers almost
everything there is to know in amateur radio. It ha s
construction projects for many pieces of gear­
from BC receivers to KW ampl ifiers . We only have
a few, so don't delay:

32 local oscillator, KICLL . .. . ..... . . ••• ••• Nov 56
) 58 p reamp for 432 me, Il LO V ... ... . . • .• • D ec 10
215 trans istor superhet m ixer, KI CLL . .. . . . • . D ec 46

H ..··UH F Transmitters
20 watts on 2 , KS)KX Jan 6 , Feb 32
woer linear. KI CLL .......• ..............• Jan 70
[ybrid 4 32 exciter, \ \ '9 SE K ....•........ .. .. ~Iar 3 8
III heterodyne VFO smtr, KI CLL Apr 10
III Junk box ris:. K3\'LQ ~Iay 54
III portable rig, KICLL _ 1un 22

7 63 5 on 2, WA 6SI Z l ui 22
C39 amp. for 1296. WA 8CHD . . . . .. . . . . . . . • ul 26
'erector tripler to 1296, WBORG juI 30

m mobile xmtr, W 2BHT Aug 6
:Omp actron 2 m , xmtg converter, K I CLL Sep 50

m portable xmtr, K I C LL • ................. Oct 54
32 me xmtr, W8VCO Nov 14

m xm tg converter, KPA IIO Nov 62
leterodyne VFO rig for 6 , K I CLL Nov 94
olid state 432 exciter, W9SEK Dec 9

m heterodyne exci ter, ' VA2JAM ...........• Dec 28
m xis tor heterodyne VFO, KI CLL Dec 50

2057 E. Huntington Dr.

Duarte , Californ ia 91010

California residents odd 4 % sa les tax.

Dow Trading Company

SURPLUS BARGAINS

2" round 500f.-lo Triplett wh ite face .. . . • • . $3.50

I " sq ua re 1 ma de Simpson . ...•... ... .• 3 .25

Relay DPST 115 vee plug in octa l socke t .. .• 1.25

Condensor 10 mf, 600 wkg v .... . .. .. . •• 1.20

Head phon es. Hi imp. Trimm commercial •... 5 .95

Telegraph Key s. J-38 . The best .. . . . . . . . • • 2 .95

Relay 12vdc antenna. Small type . . . ...• . . 2 .75

Relay 24vdc coil 8K 2 .5 mo. ..•• . .. . • • •• • 1.85

TCS Dynamotor 12 vdc input, 400 v at
200 rna DC output •.•• . . 3 .95 eo 2 for 7.50

Flex coupling Alsamag insula t ion. 11. to V.
shaft hole •.••... ••. . . . ..•.••. 3 for 1.00

Home EL7-398 1

Business EL7_3763

W6LR

ALL MERCHANDISE NEW AND PREPAID

Transistor or d iode power transformer AM
2287. Primary 115 v @ 60 cycle s. Sec­
ondary # 1 36 v @ 2 a . Sec. # 2 6 .3 v @
1.5 a . Sec. # 3 100 v @ 30 mo .

2 .95, 2 for 5 .00

$9.50 postpaidThe Radio Handbook
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J , H. Nelson

EASTERN UNITED STATES TO:

Note: Through Q prin te r's error, t he propagat ion chart
t hct ron in t he Dece m ber issu e wa s the Sep te mber on e .
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Propagation Chart
January 1966

- just one step
from Radio City

- Fifth Avenue

- Times Square

- Broadway Entertainment

New York
Singles $3.50 to $6 Doubles $S 10 $9
Write, Wire or Phone for Reservations

PLoza 7 - 6360

NICHOLAS A. NICHOLAS
t-hJnager
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106 WEST 47th STREET

2 Blocks from Rockefeller Center
~UW YORK 36, NEW YORK
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WESTERN UNITED STATES TO:

# Very difficult circuit this hour ,
* Next higher frequency may be use ful

Good: 3·6,8-16, 18.20, 24, 25. 28.31

Fair: 7. 17. 21 , 23 .. 27

Poor: 1, 2 .. 22, 26

VHF OX: 4.10, 15. 16

Mark Products, 51
Meshna , 121
Mission , 77
Not ional, Cover IV
Not ional Radio Inst itute , 19
Newsome, 119
Newtron ics, 61
Nordlung, 103
North American, 107
Parametric Amplifiers, 22
Parks, 116
Partridge, 83
Poly Puks, 123
QSL Club, 85
Rad io Handbook , 125
Riteo , 115
Rohn , 4
RSGB Ha ndbook, 48
RW,112
Scms, 53
Seleet ro nix, 93
Space, 125
Swan, 64-65
TAB, 127
Te trex , 52
Texa s Crystals, 79
T ; istao, 103
T':ck, 109
TUCO , 111
Two Way, 112
UTC, Cover II
vc equued, 49
VH F Antenna Book , 11 6
VH"'er, 112
Wa te rs, 3
WRL, 89, Cover III
73 Book s, 120
7] Subscripti ons, 95

Alea, 115
Alltronics-Howard. 111
American Crystal, 116
Amrad . 112
Arrow Electronics, 128
Arrow Sa les. 107
ATV Research. 101
Be Electronics, 115
Burghardt, 73
Callbaok, 36
Caveat Emptor, 101
CC Electronics. 103
Cer t if ica tes. 118
C ond H. 113
Columbia. 112
Crabtree 's, 97
Cush Craft, 37
Dow Key, 75
Dow Trading, 125
Drake, 15
Dynalob, 71
Edwards, 69
Eico, 4 1
Ell-Conn , 116
Epsi lon, 111
Evans, 101
Fair, 114
Fuqle , 113
Goodh eart, 119
Gordon, 81
Harvey, 57
Hoyden, 114
Heath ,S
Henry, 23
Hoisington, 113
Hotel Rex , 126
Int . Crystol , 3l
libe rty, 117

INDEX TO ADVERTISERS
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W.E. P olar Rf lay ,tt25s A 1$5 @. 2 for $9
W. E. Socket fo r ,tt255A Rlliay. 52.S0
Toroi rt s 88 Mhy New Pekg $ ' @. 6 ,$S
6.SVr'.T @ 15. 5A & 6.SV CT @ 2A 54 @ .
21$6
200KC F n ll Sid Xtals $2 @. 2I1S
Printert Ckt Bd Nllw Blank 9x12~ $ 1 @ .
6 /$5
Klixo n 5A Reset Ckt Breaker $ 1 @, 8 /$5
21< til 8 1( Hell,h eh Gonrt Used 53 @ . 21 $5
Xlal Bl a nk s Aut Typ ll 12 for $ 1

w-ANTED TEST SETS
& EQUIPMENT

Band.wlteh Cllram ic 500W 2 P /6Pos $S @ .
2 for !S
6 Hy-S05 Ma Choke Cued $S @. 2 / 15
7 - lj~H y-40(lM . Choke Cnll d $7 @. 2 '$12
250 Ml d @ 450 W~ I.eetlytl c 4 /SS B 53 @ .
4 / $10
Cnd ' ~ Oil 10 Mfd. 600-2d.5 &. SMfd $1
e. 15 / $ 10
Cndsr Oil 6 Mfd 4'l> 1500V $4 @ • .( 1'10
aaever @ 7S5 Ma lor sse $9 e. 2 / S1 6
480V"1 @ 40M a & 6 S @ 1.5A CS O $1.50
@. 4 /$S
IOVet @ 5'" & 7. 5Vct @ SA CS D $6 @.
2 for $ 10
WANTED LAB METERS! BRIDGES!

x.rorsr
Pw r S up Ki t 900VOC @ Il00 Ma &. 4 /
S illee rr Dloffu 1700PI" FWB 11 2
Pwr S u p K it 1200V DC Iii) 200M a / Xtmr
&. FW8 sureen Reet SIO @, 2 for $l B
Modulation Xfm r 60 W II s K to 5. 7 K $5
Heau set Rubber 8urr~n " ad l Dal r $ 1
Sn~ ket Ce ra m Ic I lItS Tubo 4 /'1
Soekel Cere ml. 88S Tube 4 /'1
Soe kftt Ceramic 4 X1 50 / 1.1lUal 4 /$2
W ANTED YOUR · ORDER - TODA Y!
6 MTR Ground.Plan. Ant ( R Exp) S4
Kn ob S o In -Crank BCl4S Type II
Mln lF lI n S or 12 VAC '1.50 l6>. 4 for $5
Bum I rrdlutor S ols )'1l5 24VAC :l fer SID
p ree islon TI. 147 F uler Rday GaDO $ 1
fI foot et« . Cord .:it161 a & Pl ug 1g e @.
S /$I
r use 250 Ma I SAG 5 fllr IGe. 100 for $1
nON'T C-WRITE & SEND ORDER!
X MTT G Mice Cnnd sr .006 @ 2.sKv S9c
@. 5 /$ 1
X MTTG M ica Cn ds r .00025 @ SKv 7Se
@ . 4 / $2
Mini.R eetlfl fr FW B 25 Ma @ 11 5VO C
S for $I
Micrn_Sw itch Rllled 40Amp AC &. DC
4 fnr $1
8an d P" ~' F ille rs 60 or 90 or I50Cys
3 for 55
no T hroa t Mi ku $1 @ . 4 for 53
" Br un i rr , " 6"" P arallel Rule ,tt l @
, for $2
I.In~ar SawTooth Pot KS I5 118 / W. E.
3 for $ 1

RUSH Y OUR ORD BR T ODAY.
QTYS U MITBD!

=~==============~~~~~~~~~~~~~~~~

" T "' B" F O R THE BE ST KITS l

."

We Trodel
250T I. I!U'-;
VR92 5 1$ 1
SS8 A 3 ./$)
4 16B 11<.110
450T I. 43 011
81S . 9 fl!'i
SIS .. . 1.15

What Do lU Ilave '
1.00 6F7 .99
.ae 6F8 1.39
.89 6 H6 .59
.89 51 5 . 59

1.00 6J 6 .59
.99 61<6 .59
. 59 6L6 i.rs
.12 6SN7 .12

We sen r
6BA6 . 59
6 8 E6 .59
6BI<7 .ee
6 8 06 1. 19
6B Y5 1.19
6Bl6 .9 1
6C4 . 45

THAT'S A Buv
"TAB"

\ \' e :-iwafl 'ruues r

O"' S . 80 5 R4
OCI .10 514
OD S .59 5V4
024 . 19 523
11.4 .82 6Al
IR 4 5 , S1 6A 8
IS4 . • 8 6AR4 .
IS 5 .68 6AC7 .

Low Prfces ! New XMTTG TuLe' l
4-65A $1.00 4 XI 50A $6.15 OB2
4·125A 15.00 826 Query 5R4 WGA
4- 400A 25. 00 82 !1 B 1.20 3.50
4.1000'" 872A 3.50 24G Query

15.00 O A2 .65

Send 25c fo r Catalog I
IT< ."' 6 AG5 ." GV6G T .90
'TO .90 6 AGl .10 12AUl .M'
, U' 6/$1 6AK 5 .69 12A6 ."I US .10 6A L5 ." 25L6 ."2CS9A Q 6AQ s .61i 2ST 4.00
2C40 5.50 6ARG 1.95 280 7 ...",.I, 6. 50 6A S7 3.49 50L6 ."2CSI 2.00 6AH 2 $ 1 BlV .90

Mica Condlr .006 @ 25 00V 4 1$ 1
Snooperleop. Tuh r 55 @ . 2 /$11
MIni-Fan 6 Dr 12Vae / 60Cys 12 e. S/ ' S
4 XI 50 Cera ml e Lokta l $ 1.25 @ . 2/ $2
Line F Ilter
I.lno Filter 5OAmp /250VAC $IO @ . 2/$16

DC 3%~/M eter/RD / 800Ma $4 @J. 2/$7
DC 21,1," Meter /I'ID IIOOMI $1 @
DC 2V.~ Mder /RD /SOYOC sa @ . 2 / 55
AC S '/~~ M,ter /RD II30VOC $S e, 2 / $9
DC 4'" Meter /RD IlM a /$5 @. 2 /$9

SII.ICON TUBE REPI. ...CEMENTS
014 UNIVER SAL $U5 @.l, 2/ U
5 U4 1120Rml /IGOOln" 52 @. ' /$5
5R4 1900Rm, / 2800Inv $9 @ , 2 /$1 5
866 5 Kv/ Rms · 10.4Kv Inv

"1 @, 21$20

Battery Charier 6& 12V Char.es up
to !I"'mp ..... PDreved.. HelVY Duty Do .
Il l n wlth Klll(orr Circuit Breaker.
Operates 220 er IIOV"'C @ 50 . ..
60 Cv< '8. 2 fnr $15. 7 / $49

SBP4

866A Xfmr 2.5 V Il OA/I OKv / lnsi IS @
Ballentine ,tt300 AC /I.all Mtr . ' 54
(S d) Ch oke 4H y ' 0. 5A 27H $40 e. 2 /'6
" VA R I"' CS" L /N 0·IS5vJ7.S'" . . . ,$ 15
"VARI ...CS" I. /N 0·"5v /S'" '10
TWO 8661\ ' s & Fl! . Xl mr. ,... .... $6

w~ Btl1, S~ll & T ..Ad~
SEND 251: FOR C...TAI.OG

Terma Min Ordllr $S"TAB" FOB New York.10 Day Gtd.
Our 20th Year.

IItNM Liberty S t .. N.Y . 6, N.Y. Re2·6245

" VO LT- T AB" 600W.tt Speed Control
I lsVA C $4.50 1iI. 2 for 18

We Buyl
202 1 . 8.5
2K25 9.H\
2K28 30.00
2V3 " 2 / $1
2X2 .411
4 X2 50B

so. no
1.95

Top U$ Pald fo r All Tubesl

Transformers--"'11 Input l15v / 60 Cys VCT
@ 250M a. 6Y /8A /5A /.A $6. 2 /$ 10
400VDC SUllply @ 200M ... & SlIIeon Rut
&. Flltftn lID
20VAC & TAPS /.S.I2.1 6. 20V @ 4 .... U
.2VCT /IA or 2X I6 V @ I $8 @, $2 /$5

1.1nl\ Filter 4.5'" @ 11 5V C 4 10.. $1
I.Ine Filter 5'" @ t25V"' C 2 for '1
Corrvl\rter F il te r 400 Ma @ 28YOC 4 for $ 1
Corrvertltr Filter InputlSA tID 30VO C 4 1$1
2.5 M H PIWound Choke / Natio rr a l 5 'or $1

.~
~ " T AB" Tubes Fulory Tested, Insllctd.m s« Monttt l Guara nteed l No Rejectsl Boxed !

GOVT &. MFGRS Surplus l ne,.. 4. Und

.. T.... k ... TRANSISTORS· DIODE Sll
GTD.' PtiCTORY TESTED _

PVLL LEADS.

PNP 25W /TO 2N5S8. 5S9, 540 , 2 fo r $I
2N rOS8 6/Sl, 1039 4 /S1 . 1040 $I
PNP /T05 SIGNAL 850Mw 25f e. !l IS!
NPN /T05 SIGNAL IF , RF. osc 25c @.
6 for $ 1

~il ieun PNP /T05 &. TOl 8 250@.5 Ior S'
2N I046 / SI ,4 11@l.5 / S4. 2HI901 /$1 (ci).4/56
Power Heat Sink Finned Equal t. leo
se- Surface SI (iii , 6 fir S.5
T036, TOS. TOlD Mica Mig 50e @, 4 ' $1
o iode Power Stud M iea Mt, SOe @. 4 /$ I

lFNE"RS IWatt 6 to 200~ 70e @ , S /$2
ZENERS tuwett 6 to ISOv 51.4.5 e . 4 /$5
lE'hER Kit Antd up to t Ow 8 tor $1
ST A8 1S TO RS UP to Iwatt .5 for $1

Plv/Rml Plv/Rm. PlY{Rm. Plv{RlI'Is
400/280 500/150 &00/420 700/490

. IS . It .,. .Z7-- -----._ ----_. ._-- --_ .------_.
1'"1,/1'11111 Plv{R"'1 Plv/Rrlll Plv/R ...
808/5&0 900/&SO looo noo 11 00 /770

.IS ." ." •15
GTO ... 1.1. TESTS "'C/OC & 1.0 ... 0 1

---- -- -._----.-._--------- ----

: 700 I'"lv /1200 Rml /750 Ma /$t .20 @ ,
11 /'10

Sa"'. 1100 Plv!770 Rm s 7511 @. II/Ill
3 Kv /2100Rml /200 Ma /Il.lIO @.8 /I IO
8 Kv /4l00 Rm s /200 Ma /$4 @ , 1 /$9
12 KV 18400 Rml /200 Me $11 @. 2 /$14

" T AB" • SII.ICON 750MA 0100E8
NEW EST TYPE! LOW LEAKAGE!

P lv /Rml Plv/Rm. Ply/R",. Plv/R"' I
5fI1S5 100170 200/140 S00/210

.05 .at .12 . 14

18 "'mCl Pru. Fit up to 200P1¥ 4 /11
2 to • "'mp Stud. up to 600Plv II /II
' 5 "'mp Studs 150 to 200Plv 5 for $5

~C R~I I. I CO N CONTROL RECTIFIERSl
PRY 7... "... PRY 7... 16A

25 ... 1.80 260 2 .70 1 .00
50 1.00 1.15 100 3.00 S.45

tOO I.to 2.15 40f 1 .75 8.10
150 1.9S 2.45 500 4 .75 4.80
200 1.28 2.80 100 5.45 S.U

UNTESTED "scn" Up t o 25 "'mps. 1 /'2
Gb.. Diodfts INS4. -13. GO. 84. 20 for $1

TRANSISTOR S-TOO MANYI U·TEST

Untelted Pwr Olamondl /TOS 10 for $1
Untested TO ' . UP to lOOWaUI 8 for II
Unt ft.llld TOs/SIGNAI. / l btorl . 20 tor $I
Untest.d Power Diod es ,S Amp 4 for $I
Un te.ted Pwr S t uds UP to 12Amp 12 tor SI

S I I.I CO N POWER OIOOE$ - STUDS
DC 56Plv lOOPly 150Plv 200Ph

AMP 85Rms 70Rms 105Rms 140Rms
e .08 . 14 . 17 . 24

12 .SO . S5 . 70 .IIS
III- .20 .10 .50 . 75
55 .70 1.00 1.50 2.00

100 1.65 2.05 2.50 5.15
24G 1.75 4.7S 5.75 11 .75----- _. . --- ._ -- -_. _-----
DC SOOPI, 400Plv 500Ply 600 P h,

AMP 210Rml 280Rms 550Rms 420Rms
I .29 . 10 .4G .48

12 1.00 1.15 1.45 1.70
18- 1.00 1.50 Qu ery Query
8.5 2.15 2.45 2.75 I .IS

100 . ' . 75 4.&0 5.50 8.ot
240 11 .70 17.10 23.94 29.70

·P.F . PRESS· FIT "'UTOMOTI VE TYPEI

PNP IOOWatt/15Amp HIPower
T036 Caul 2N44. , 442. 277 ,
278. 05501 UP to 50 Volh l
vceo $1.25 1$. .5 fOf $5.
2 N278, «3:. 174 Ull II SOY
U @ , 2 fer $5 .

· P NP SO Watt. 7 H ISS. 156. 255, 242 .
254 . 11i5. 256. 257, 501 . 392 . ail sse. 4 for $1
PNP 2N670 /S00Mw sse (Ii,I . .. tor $1
PNP 2N 67 t!IWlltt SOo e . S for SI

ID.C. Powllr Surrply 1I 5v/60 to 8(10 I
Cys. Output ISO : Tap 115V Up t .
150 Ma. CUlld $5@. 2 10r $9
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NEW AMECO VFO FOR G, 2 & 1\4 METERS

._~, ........,. ...

b am boo $ 54 .9 5

Fibe rgla s s , $99.95

W2AU SUPER 2 ELEMENT
QUAO FOR OUTSTANOING
PERFORMANCE ON
11).15·21) METERS
pre · l une~ • taled 7KW
PEP • Iow a · low
angle radlalion • high
g,M • broad band •
low wind load • slm­
plifled assembly •
rugged ccesuccncn •
single nne or 3 line
feed ' ship_ wl.·40 1.bs.

VERSATIlE MINIATURE
TRANSFORMER
Same as used in W2EWl SSS Rig­
March, 1956 OSl . Three sets of CT
wind ings for a combination of imped·
ances: 600 ohms, 5200 ohms, 22000
ohms. (By using center-taps the im­
pedances are quartered). The ideal trans­
former for a sse transm itter. Other uses:
rnterstaze. t ransistor, hig h impedance
choke, line to grid or plate, etc . Size
only 2" h. x ¥4/1 W. X ¥4" d. New and
full y shielded.

$1.49 ea. 3 for $3.95

$24.95

SUPEREX KAM
HEAOPKONES
Full comfort even after many
enjoyab le hours of conti nuo
ous use. Superb comfor t even
for eyeglass wearers. Crisp,
d i s t or ti on less reproduct ion
and high sensitivity allows
you 10 single out that weak
signal and hard to reach
station. 600 ohms impedance.
completely adjustable head
harness.

S14995.

The new amecc VFO-621 is it companion Unit designed
to operate with the Ameco IX-62. It can alse be
used with any other commercial 6, 2. or 11/. meier
t ransmitter.

Because it uses the heterodyne principle and trans­
istorized oscillator circuits. it is extremely stable. An
amplifier stage provides high output at 24·26 Me.
The YFO includes it built-m solid state Zener diode
regulated AC power supPly.

This new vro is !ruly an ercecicnat performer at
it very low price Model VF().621 $59.95 net,

BULLS EYE BUYS AT
ARROW_

PRECISION
PLANETARY·VERNIER
for exceptionally
~ fine tuning

Superb craft smanship by Jackson
Bros. of [ ngland. Ball bearing drive.
1 4~ dia. Sha ft P i" long: 6:1 ratio,
Vy fB lor line tuning. Easily adept.
able 10 any shalt. Compa rable value
55.95 Model 4511 DAF.
S1.50 ea. 10 for $13.50

c
•

Shown I llp r OJ jlTlalt l~
a ~ tYa l 51lt _

lit

AMEC O 2 & 6 METER
CW / PHONE XMTR WITK

POWER SUPPLY
MOd t ' Tl( &1 com pleTe 15 W.
phone & C','I " ,Jllsm,ll e. hou
bUIl t· ' II power 5UPPl1 and
modulat or. Tunes tUlly b~

i :lJu$long fln,)l plale "nd
load Ing caps.
50 S4 Me. & 144 · H8 Me, XI,,1

{8 Mel contr olled or CJn la ke VIO, Meie r reads " nol l
g"~ or eatneee (u,,('n\ or IIF DUL Buut-m. solid
slale powe r s upply. l used . Mi ke /Key la ck & I ' al
sockel on front panel. Stlt : 11\':191,'1-6" hIgh.
sh 'DP,ng we 'll\! approl 10 IbS.
U '62, !'"lIed and luted

•
• AM, CW or SSB
• Wave envelope or trapezoid patterns
• No tuning required
• Up to 60 Me
• Will handle 5W to 1 KW $2995• Uses standard connectors
• Internal sweep
• Size; 9112" deep, x 51/2" h igh, x 31/2" wid e

Weight : approx. 5 Ins.
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CAN BEAT OUR
ANNIVERSARY
SPECTACULAR TRANSCEIVER SPECIAL

DC SUPPLY
REGULAR $119.95

NOW $89. 95
SAVE $30 .0 0

LEO I. MEYERSON
W.8GFQ
PRESIDENT

REGULARLY PRICED AT $469.95
$~99·95

NOW JUST ~ SAVE $70.00
;~~~a USE WRL'S CHARG·A·PLAN - JUST $20 MONTHLY

S AVE $70.00 •• • If you buy now ..• A NEW
GALAXY V TRAN SCEIVER . . . featuring 300
WATTS PEP SSB/ CW; FULL BAND CDVERAGE
on 80-40-20-15-10 meters ... and it boasts the
BEST - SELECTIVE RECEIVER (because of its
G Xtal filter); and UPPER and LOWER selectable
SIDEBAND!
Don't Forget . .. We're still offering you a 2
WEEK FREE TRIAL· plus you can use our NO
D OWN PAYMENT CHARG-A-PLAN.
We' ll also all ow you WRL'S TOP TRADE-INS
on your present gear.
YOU JUST CAN'T GO WRONG! TAKE ADVAN·
TAGE OF THIS SPECIAL OFFER TODAY!
-wnte for free trial terms.

GALAXY V & DC P. S. $A89 90
MOBILE STATION ¥ .

SAVE $100.00
HURRY! OFFER LI MITED TO SUPPLY ON HAND

~~;;~:-~r'WO~DRArno-~BORMOR~S- ---------------- '
3415 West Broadway Council Bluffs, Iowa 51504
o Send details on 0 Send quote on gear

free Trial Offer. on attached sheet.
o Ship Galaxy V - $399.95 0 Send catalog and

Recond itioned listing.
o Ship "Mobile Pkg. V" - $489.90.
Name 'Call' _
Address, _



•
Defini tely not. It 's a cold fact that no com­
pet itive linear a mplifier compares wit h N a­
tiona l's NCL-2000 - regard less of price. T ake
the time to look at the chart below a nd plug

in the specs of any amplifie r next to those
of the ")000 - not a s ingle competit ive uni t
in the maximum power classification offe rs
even half the features of the NCL-2000 :

FEATURE
POWER

SIZE

•
•NCL·2000

-•
•

COMPETITION

DRIVE
REQUIREMENTS

METERING

AtC

SAFET YAND
PROTECTIVE
DEVICES
CLASS OF
OPERATION

EASE OF
TUNE·UP

STYLING

GUARANTEE
PRI CE

Adju stable passive grid input and use of high power
ceram ic tet rodes in fi nal perm its drive t o fu ll output
wi th exci ters de live ring as l ittle as 20 watts or as
much as 200 watts.
Separate rear-illum inated precision O'Arsonval plate
and multi -meters for sim ul ta neous measurements.
Al e out put to exci te r fo r maxi mum talk-power with

reatest li neari t .

Only $685.00.

precis ion meters, and sensible protection af­
forded by proper safety devices. Match the
NC L-2000 with a ll the others before you buy
- then see your N ational dealer for easy
terms a nd trade-in deals.

The N CL-2000 is a rock-crusher of a rig buil t
to commercial standa rds. T hat's why you get
I.C.A.S .·rat('d max imum legal power in a
one-piece desk-top package, a nd why you get
ALe a nd drive power compatibility with
high quali ty exciters. It's why you get two

<@> NATIONAL RADIO COMPANY, INC.
37 Wash ington street , Melros e, Mass. 02176 • World Wide Export Sales: Auriema In ternational Group, 85 Broad St. , N.V.C .
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