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"HERE'S A REAL HOT SPECIAL-

-the New SWAN SOO-plus two
great packa~ bU~ selected
by World Radio Lab Experts!"

Larry M e yerson
W0WOX

•

\.. 0

A Deluxe fixed sta tio n
with " red hot" perform­
auce! I nclude s 11 ...-C ai n
5HDQ fin' band (inub let
antenna , 100' nC8/U
coax; Swan 117XC 11 7­
VAC su pply speaker CO II­

sole; WR L 5B44 dvnamlc
m icrophone. all pltl~S a nd

cab les . ~~-=:::~;.:V:o::::::::~:::=$623~8C-:'O RIl : "
($ 3 0 monthly) Z ZA 1211

La rry Meyerson of W orld Radio Laboratories, Says­

. .. Here's VOUT chance to own one of the hottest new
tran sceivers on the market - or your choice of two great
OPTIMU~1 PERFOR~IANCE packages put togethe r
by WHL's expert staff Buy them, ellj O!l them NOW -0 11

\Vorld Radio Labora to ries easy terms!

BUY IlAS A
MQBILl

PJ\CKAGE

$69184 ORDE n
ZZAI2'

($3 2 monthly)

A D eluxe Mob ile
Station - include s the
"au tomatic" Swan #55
ant e nn a ; hum pe r

'---' moun t, 25 ' coax; DC
supply; mobi le spe ak­
e r. All pl ugs ami cab les
furni shed.

.'
n

~ ...:.. _ _ 0

-e--

80-10 Meter
Transceiver

He re are some of the SWAN'
500's deluxefeature s:
• Single Side Band/CW/A~1
• Hated at 4S0 watts SSB,

:160 W:'IUS C\\'. 125 W<lUS

A~1.

• Selectible sa •A:":'L
• Calibrator

•

••••••••••••••••••••••••••••••••••• •=WORLD RADIO LABORATORIES "·.24 :
• 34 15 W est Broadway· Council Bluffs, Iowa Zip 51501 •= Please S/lil' the fo llowing 'I
• 0 SWA N 500 T ransce ive r 0 SWAN Mobile Package •
• 0 SWA:".' 500 Fixe d Station Package •• •• 0 Enclosed is my Mo ne y Order 0 Check 0 Charge it _
• 0 FRE E II'RL 1968 Catalog •• •
• Name Call •• •• •• Address •• •• City State Zip •

YOU SAVE $50.00
AT THUE PACKAGE PRICES!

Packages shown may be pur­
chased on cas h - or te rms. " 'rit e
for o u r t rade qu ote s o n th e se
package s,
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I have talked to several hundred ama­
teurs since the new Incentive Licensing Law
was announced in late August, and except
for one very vociferous individual whom I
met in Los Angeles, there has been a notice­
able absence of complaints. In general the
amateurs have accepted the new rules in
good grace and are setting to work on their
code speed and theory.

That is not to say that they're all that
happy with it . But then, whenever you add
requirements to any task. there is bound to
be a certain amount of rebellion. That's
just natural. However, most individuals will
take it all in stride and get on with the task
at hand.

Still, there are those hams who ask why.
Perhaps the biggest reason is PICON, "pub­
lic interest, convenience or necessity", which
is spelled out in the Communications Act
of 1934. This is covered in paragraph 97.1
(c) of the amateur regulations: "Encour­
agement and improvement of the amateur
radio service through rules which provide
for advancing skills in both the communica­
tions and technical phases of the art:'

In fact, I am a perfect example of the
need for incentive licensing. If you check
the latest edition of the Radio Amateur CaU-

2

book, you'll find a great big " C" beside my
name, indicating a Conditional class license.
I never needed anything else, so I never
went to the trouble to try for a higher class.
Why in fact should I even take the General
exam? I already had all the privileges that
are available.

However, since I was going to lose a good
deal of my operating privileges under the
new regulations unless I took the Extra exam,
I had to stop procrastinating. And, since I
held a Conditional license, I had a pretty
good row to hoe. I'm happy to say I made the
grade on October 27th. If I was primarily a
phone operator, 1 would probably have
waited for the Advanced test, but since I
spend about 8m; of my operating on CW, the
Extra class is a must. Not that it's all that
difficult.

Admittedly, there are a few individuals
who have trouble with the code. However,
and you may not believe this, if you can
take 13 words per minute, the odds that
you can't take 20 wpm are pretty remote.
Tests indicate that up to about ten words
per minute, you don't actually "copy" code,
you write it. At 13 wpm you actually have
to copy it letter by letter because there isn't
sufficient time to count the individual dots
and dashes in each character. Below 10
wpm you can get away with counting the
dots and dashes.

This is borne out by records in the vari­
ous military radio operator schools. The ma­
jority of the fellows who don't make it drop
out at the jump from 10 to 13 wpm. And, if
they can make 13, they inevitably can in­
crease their speed. It takes some longer than
others, but with practice nearly all of them
can get up to 20 words per minute.

I'm afraid that I can't offer the same
amount of encouragement to the Technicians.
In many cases they will never get over the
five word-per-minute hurdle. There are a Jot
of factors involved, but if you can copy five ,
you can't necessarily get to 13. And I have
yet to see someone who could not be taught
to take five words per minute. There is even
one case on record where a chimpanzee was
taught howl

Incidentally, for my unknown friends from
San Antonio who want to know how I quali­
fied for the "box-top" license, it's very sim­
ple: I was a radio operator with the 7th
Division in Korea when I applied.

. . . Jim Fisk WIDTY
Extra Class

73 MAGAZINE



SPECIFICATIONS: Internat ional Type
" EX" Crysta l is avai lable from 3,000
KHz to 60,000 KHz. The "EX" Crystal
is supplied only in the HC·6/ U holder.
Calibration is -+- .02% when operated in
International OX circu it or equiva lent.

MINIMUM OELIVERY TIME We guaran­
tee fast processing of your order. Use
spec ial EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future
orders.

CRYSTAL MFG. COo. INC.

OROERING INSTRUCTIONS
(1) Use one order card for each fre­
quency. Fi ll out both sides of card.

(2) Enc lose money orde r with order.

(3) Sold only under t he conditions
specified herein ,

;

-

CONOITIONS OF SALE: All " EX" Crys­
tal s are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada on ly) will be prepaid by
Internat ional. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.

@'f(O

@TO =

: I g IIH
COMPLETE OX OSCILLATOR KITS

Everyth ing you need to build your own

oscillator. $235 Postage Paid

10 N O , LEE • O KLA . CiT v , O KLA. 7 3 10 2
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DUMMY LOAD/WATTMETERS
An effective means of measur­
ing and peaking RF power into
a dummy load. Four calibrated
scales permit accurate read ings
of RF watts. Protective warn­
ing light.
MODEL 334A
1000 watts.

2 to 230 MHz $135.
MODEL 374
1500 watts.

2 to 30 MHz .. . . . $135.

PROTAXT
.
M

. ANTENNA SWITCHES
Unique coaxial selector switch­
es that automatically ground
entire antenna system when
station is not in use. Handle
1000 watts; complete with
hardware.
MOOEL 375 SP6T
Rear Axial Connectors $13.95
MOOEL 376 SP5T
Side Radial Connectors $1 2.50
MODEL 3BO SPOT
Rear Axial Connectors $12.45

MOBILE BAND-ADDER T.,,-
Add 10, 15 and 20 meters to
any standard mobile antenna
with 40 or 75 meter coil. Pre­
tuned for fu ll coverage on each
band. Will carry 500 watts
PEP . . . lightweight and in­
stalls in seconds.
MODEL 370-3 $19_95

AUTO MATCH ANTENNA . $42.B5
Rugged - efficient. IMast, slain­
less steel tip and 75 meter coi l.
Complete)

$53.00

$72.50

CO MPREAMP
Add definite "talk power" to
your signal with Compreamp!
Self-powered and solid state,
it is easily installed in the
mike line of either fixed or
mobile station. Great for the
added punch when aRM and
band conditions are tough.
MODEL 359 $27.95

ATTENUATDR
Gives stepped attenuation to
225 MHz from 0 to 61 DB in
1 OB steps. 50 ohms.
MODEL 371·1

(UHF Connectors) . $29.95
MODEL 371-2

(BNC Connectors) . $32.50
MODEL 371 ·3

IN Connectorsl . . $3B.95

REFLECTOMETER
Measures both forward and reo
f1ected power simultaneously
on unique double meter. Covers
3 to 30 MHz at 52 ohms on
two separately set forward
scales of 200 and 1000 RF
watts (20 and 200 walts re­
flected) to insure accurate
readings. Complete with direc­
t ional coupler.
MODEL 369 $120.00

COUPLER/PHONE PATCH
The ult imate in phone patches
providing effortless, positive
VOX operation. Also connects
tape recorder for both IN and
OUT. Available wilh or without
built-in Compreamp which may
be used independent of patch.
MODEL 3001
£Without Compreamp)
MODEL 3002
(Wilh Compreampl

CDDAX KEYER
Automatic spacing and t iming
from 5 to 50 WPM . •. bui lt­
in double-paddle key adjusts
to any fist. Solid state with
sealed " Reed" relay . • • keyed
audio output at microphone
level allows use of VOX circuit
on either sideband. Self­
powered - operates with any
fig.
MODEL 361 $92.50
ILess 1.35 volt batteries)

USE THIS CONVENIENT ORDER FORM



SPECIAL
BONUS OFFER!

Model 372

CLIPREAMP
for only... 11.00

ALMOST 50% OFF - REG. $21.95

(With the purch.,. 01 any other Waten product)

This is Waters way of saying 'thank you' to
our many old customers .. . and 'welcome' to
new friends!
The solid-state Clipreamp is both speech ampl i­
fier and clipper designed to increase and main­
tain the talk-power of your signal up to four
times normal levels. Self-contained and self­
powered (9·volt battery gives 500 hours oper­
ating time) Clipreamp is readily installed in
the mike line of any transmitter. It is best
appreciated when QRM and band conditions are
tough . . . extremely effective with any form
of patch.
For a very limited time you can save $10.95 on
the Clipreamp with the purchase of any other
piece of Waters ham gear. BEITER HURRY!

order from the
exclusive Waters
Distributor
nearest your QTH
The complete Waters line is always in stock
at all of these exclus ive Waters distributors.

AMATEUR ELECTRONIC SUPPLY
Mi lwaukee, Wisconsin 53216

AMRAO SUPPLY, Inc.
San Francisco, California 94121

ARROW ELECTRONICS, Inc.
Farm ingdale, Long Is land, N.Y. 11735
Norwalk, coonectrcut 06850
Totowa, New Jersey 07512
Mineola, New York 11501
New York, N. Y. 10007

ELECTRONICS CENTER, Inc.
Dallas, Texas 75204

ELECTRONIC DISTRIBUTORS, Inc.
Wheaton, Maryl and 20902

HARRISON RADIO CORPORATION
Jamaica. Long Island. N.Y. 11435
New York, N.Y. 10007

HENRY RADIO, Inc.
Butler, Missouri 64730
An aheim, California 92801
Phoenix, Arizona 85017
Los Angeles, Cal it. 90064

STERLING ELECTRDNIC SUPPLY
New Orleans, louisiana 7011 2

WORLD RAOIO LABS, INC,
Council Bluffs. Iowa 51501

PAYETTE RADIO Limited
Montreal 3, Canada

This order form maJ be sent direct to the factory or to Jour nearest Waters Distributor.

WATERS MANUFACTURING, Inc" Wayland, Mass, 01118 Dept. S·2

Send Model @ each $ .
PLUS - Send I Model 372 Clipreamp @ $ 11.00

Total Order (Check/Money Order Enclosed) $ .
NAME CALL .
CITy STATE ZiP .

•



A. E. McGee, Jr. K5LU
28 15 Mate rhorn Drive
Dallas, Texas 75228

A .25 MHz to 29.75 MHz
Stabilized Converter

There are many advantages to the ham­
bands only receiver. Good stability, a slow
tuning rate, and accurate calibration are com­
mon in these receivers. Their greatest disad­
vantage is that they tune only a small portion
of the spectrum below 30 Ml-lz. This con­
verter was designed to eliminate this disad­
vantage by converting all frequencies from
.25 MHz to 29 .75 MHz to the ou tput fre­
quency of 3 .5 ~IHz to 4 .0 MHz. This is done
with little loss of stability or calibration
accuracy.

The 29 ..5 MHz range is covered in .59
bands, eacb 500 kHz wide. Forty-four local
oscillator frequencies are used. The local os­
cillator is above the signal from .25 MHz to
7.7.~ MHz, and below the signal from 7.75
Ml lz to 29.75 Ml-lz. The local oscillator is a
vfo which is stabilized at the proper output
frequencies with an afc circuit. The main fre­
quency-determining parts of this circuit are

a 111Hz crystal oscillator and a 1.75 :\IHz
phase-shift discriminator, both of which are
quite stable.

The afc loop doesn't have enough gain to
lock exactly on frequency, but with reuson­
able care in tuning, the error will be no more
than a kilohertz or so. The wann-up drift
is about 2.4 kHz at 28 M Hz and about 1.3
kHz at 2 MHz. Most of the drift takes place
in the first 10 minutes after turn on, and after
about 20 minutes the drift is too slight for
me to measure.

\Vith an output Frequency of 3..5 .MHz to
4.0 MHz, all of the bands begin and end at
the .25 MHz and .75 MHz points. This is a
minor inconvenience when tuning some
bands. The bands would begin and end at the
..5 ~ IHz and 1 ~IHz points if the output fre­
quency were changed to 3 .75 :\IHz to 4.25
MHz, but this wasn't convenient with the
receiver I use.

Front view of the sta bilized converter ..... hich cove rs from 500 kHz to 29.75 MHz. The dial on the left is
the t uning dia l. the one in the middle is set according to the chart and the dial on the far right is the
preselectcr,

6 73 MAGAZINE



INPUT
.25 TO 29.75 MHr

'".~

w-.
REACTANCl"

n.o£

,,~."'.
ve-e

40 MHr

"'" "'"

4.25 TO
2.!l.75 MHr

L75 MHr

,...
HARMONICS

"......n-"""..,,""

vr
I MHr

" ... "'"
L75 MHr

ve
RF AMP

1.75 MHz

P." MlNATOR

Fig. I. Blod d iagram of the wideband converter which
description of its operation is given in the text.

covers from 500 kHz to 29.5 MHz. A complete

Theory of operation
T he local oscillator operates in the fol­

lowing manner. Refer to the block diagram,
Fig. 1. VI is a crystal oscillator operating at
1 MHz and is capable of being zeroed with
WWV. This 1 MHz signal is fed into a mul­
tivibrator, V2, to increase its harmonic con­
tent. The output of V2 is fed into a wide­
band amplifier, V3, to iucrease the level of
the higher harmonics. These 1 MHz har­
monics then go to on e input of V4, a penta­
grid mixer. The vfo, V9a, is continuously
tunable from 44.25 MHz to 65.75 MHz. The
vfo output goes to a triode mixer, V8a, where
it is mixed with the 40 Mllz output of V8b,
which is an overtone crystal oscill ator.

The difference frequency is selected and
amplified by V7 to get an output of 4 .25
MHz to 25.75 ~IHz, which goes to the other
input of the pentagrid mixer, V4, and is also
the local oscillator outpu t to the converter.
The output of the mixer, V4, is tuned to 1.75
MHz and is amplified by V5 and V6. The
output of V6 goes to a Foster-Seely type
discriminator with a center frequency of 1.75
MHz. The d iodes in this circuit are reversible
by means of a switch to give the proper out­
put polarity.

When the incoming frequency is exactly
1.75 MHz the outpu t of the discriminator is
zero. \Vhen the frequency is greater than 1.75

~IHz there will be a de output voltage from
the discriminator, and when the frequency is
less than 1.75 MHz there will be a dc output
voltage of the opposite polarity. This is the
control voltage which goes to V9b, a reac­
tance tube which has the effect of shunting
a capacitance across the vfo tuned circuit.
The amount of capacitance is determined by
the discriminator output voltage. so it fol­
lows that the vfo frequency can be con­
trolled in some extent by the frequency of
the signal input to the discriminator.

As the vfo is tuned through its range. the
4 .25 MHz to 25.75 MHz output of V7 beals
with the 1 MHz harmonics in V4 to produce
the 1.75 MHz output at .5 MHz intervals.
For example, when the vfo output is 4 .25
MHz it beats with the sixth 1 MHz har­
monic a t 6 MHz to give a difference fre­
quency of 1.75 MHz. When the vfo is moved
up .5 MHz to 4.75 MHz it beats with the
3 MHz harmonic to give the difference fre­
quency of 1.75 MHz, and so on throughout
the tuning range. As the vfo is moved up
through its range, at each consecutive .5
MHz interval it mixes alternately with a 1
MHz harmonic which is either 1.75 MHz
above or 1.75 MHz below the vfo output
frequency. This alternate use of 1 MHz har­
monics above and below the vfo frequency
is the reason for the diode switching in the

DECEMBER 1967 7
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discriminator output. Thts maintains the
proper polarity of afc voltage needed to lock
the vfo on frequency.

When the vfo is tuned to within 25 kHz
or so of the right frequency the afc action
of the d iscriminator and reactance tube will
tend to pull the oscillator to an exact 0.5
11Hz interval and correct for any drift or
slight m istuning. This afc action is not per­
fect but with average care in timing. the
error can be kep t to less th an 2 kHz. If a
meter is used to monitor the discriminator
output voltage and is kept zeroed , the only
error will be caused b y dri ft in the 1 Ml-iz
oscillator or d rift in the 1.75 ~IHz discrim-

•
inator ci rcuit, both of which can be mad e
very sligh t.

A vfo in tHe VHF regi on is used so that
the reactance . tube will have a considerab le
effect on the ~equency of oscillation . It also
enables you ttl cov~r the entire range w ith­
out any switching iii the oscillator circuit.

Construction
This unit was built almost entirely from the

junkbox. The circuits are simple and nothing
seems to be critical. The vfo, high-frequency
mixer, an d local oscillator output amplifier
are built on a 5 x 7 x 3 inch aluminum chas­
sis, and the converter is built on another the
same size. The locking circuit is built into
four small surplus aluminum b oxes. Using a
separate chassis is ri simple way of p roviding
good shielding, which h elps to reduce spur­
ious signals.

The vfo is tuned with a Bud No. LCl662
dual capacitor with 6-50 pF per section . It
works well enou gh but the straight-line ca­
pacity causes crowd ing at the high frequency
end of the dial. The dial is from a BC-429
receiver. It has a nice slow 120 to 1 ratio,
but the 0 to 100 calibration leaves some­
thing to be desired. The coil is wound on a
~ inch diameter ceramic form . A 1.5-7 p F
ceramic trim mer and two 180 pF silver mica
p ndders were used to spread the tunin g

•
range over most of the dial. This circuit
should be built for maximum mechanical
stability.

In the reactance tube circuit, the 1 «H
RFC and the 560 ohm grid resistor were
found experimentally to give the greatest
frequency swing.

The high frequency mixer, V8a, is cou­
pled to the vfo b y wrapping several turns
of insulated wire around the vfo plate lead,
and is coup led to th e 40 MHz oscillator
with a two turn link arou nd the oscillator

DECEMBER 1967

coil.
The local oscillator outpu t amplifier , V7,

is tuned with one section of a two gang
variable, the other section not being used.
It is from surp lus and has a maximum ca­
pacity of 250 p F. T he coils are wound on
~ inch diameter plastic tubing. Two coils are
need ed to cover the tuning range of 4.25
MHz to 25.75 MHz.

T he 1 .\IHz oscillator uses a series reson­
ant CR-19/U crystal. This requires a tuned
circUit in the oscillator. T he coil is wound on
a 7~" diameter ceramic form. I tuned the
circuit to resonance b y pruning the coil. A
trimmer capaci tor could be used for easier
ad jus tment.

T he multivihrutor, V2, synch ronizes easi­
ly with the crystal oscill ator using the p arts
values given. If you change some of the
values b e sure the free-running frequency
is close enough to 1 MHz to sync properly.

The harmonic amplifier , V3, is a crud e
typ e of wide band amplifi er. The 2.7 " H
RFC and the 2200 ohm resistor in the plate
circuit were chosen b y trial and error to
give some amp lification of the hi gher 1 Ml-lz
harmonics without attenuating the lower
frequencies.

In the low frequency mixer, V4 , the plate
coil is wound on a ~ inch di ameter iron slug
tuned form taken from an old TV set, as is
the p late coil in the 1.75 MHz amplifier, V5.
There should be no regeneration in the 1:75
~ (Hz amplifiers or the bandwidth may b e­
come too narrow for easy locking of the afc

Table I. C oil data for the sta bilized converter.

Lt . lS - 175 turns no. 30, 1~ r / 1 6" diameter, close
wound.

-50 turns no. 30, %" diameter, close
wound.

- 15 tu rns no. 26, ¥.4" d iameter, 1/2" long .

- 5 t urns, no. 20, %" diameter, liz" long.

-50 turns no. 30, 1f4" diameter, 1/2" long ,
scramble wound.

LID, -8 t urns. no. 18, 1f2" d iameter, ~" long,
ce nter tapped.

III - 20 turns no. 26, 1/4" diameter, close wound.
1I2 -6 turns no. 26, ~" diameter, ¥a" long.

L13 -22 turns no. 26, %" diameter, %" long.
1I4 - 52 t urns no. 30, Va" d iameter, dose wound.
liS, lI6-75 t urns no. 30, 1/4" diameter, 1f2" long ,

scramble wound .
TI -Primary 45 tu rns no. 30, 1/2" diameter,

close wound. Secondary 45 tu rns He. 30,
ce nter tapped. close wound . liz" space
between windings.

9
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Rear view of the wide­
band converter. The
c1lassis is made up from
six smaller chassis-this
provides mod ular con­
struction and shieldi ng
between stages. The co­
axial cable to the left
connects into the sta­
t ion rece ive r; the wires
from t he rea r furnish
power.

,

•
,

, .f

"""•

\
loop.

T he discriminator coil is wound on a *
inch diameter plastic form taken from an
old TV set. The tuning capacitors are mica
compression type trimmers. The capacity re­
quired is about 450 pF . This probably should
be made up of a fixed silver mica in parallel
with an air trimmer for tuning, as this is one
of the main frequency-determining circuits.
However, in the original circuit frequency
drift is negligible. I N270 diodes were used
because they were on hand. Any of the small
signal germanium diodes should work well .

The diode reversing switch is a ceramic
rotary from surplus . It is actuated through a
right angle gear drive taken from a surplus
tuning drive. The de output should be run
through a shielded wire to the reactance tube
to avoid hum pickup. TPI and TP2 are
phone tip jacks used as test points for align­
ing the 1.75 MHz stages.

The converter, consisti ng of the rf ampli­
fier , V10, and the mixer, Vll , is convention­
al. The grid and plate circuits of the rf
amplifier are tuned with 2 sections of a 3
gang variable capacitor taken from an old car
radio. The shielding between the two tuned
circuits is inadequate in this uni t, which
made it necessary to load the output circuit
with a 2200 ohm mixer grid resistor to pre­
vent oscillation . The lowest frequency tuned
is 500 kHz, but this can be extended to 250
kHz. if desired. by adding: another switch
position and two more coils. The mixer out­
put coil is wound on a II inch diameter iron

10

slug tuned form h -orn an old TV set. It is
loaded with a 3300 ohm resistor to broaden
the bandwidth and gives a reasonably flat
response across the band.

Alignment and calibration
The eq uipment required for alignment and

calib ration is a grid dip meter, a receiver
covering from 3.5 MHz to 30 MHz, a 100
kHz crystal calibrator, and a 50 p.A meter
or a vtvm. The most difficult job is calibrat­
ing the vfo. Start by checking the tuning
range with the grid dip meter and adjust
the trimmer and padders or prune the coil
until the range of 44.25 MHz to 65.75 MHz
covers most nf the dial. Apply filament and
plate voltage to VB and V9 and adjust the
40 MHz oscillator coil slug for maximum out­
put consistent with good starting. Check for
output and proper frequency with the grid
dip meter in the diode position. Ground the
grid of the reactance tube temporarily, or
d ose the afc defeat switch .

\Vith the vfo and the 40 MHz oscillator
working properly, lightly couple the plate
of the high frequency mixer (pin 1 of V8 )
to the receiver by bringing a short antenna
wire nearby. Calibrate the vfo (vfo frequency
minus 40 MHz) as accurately as possible to
the .2.5 MHz and .75 MHz points from 4.25
MHz to 25 .75 MHz. 1 calibrated by 0 to 100
dial to the nearest tenth of a division and
made a chart listing the frequency and dial
reading.

Apply filament and plate voltage to the
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W iring of th e convener. Th e chassis in the upper rig ht conta ins th e rf ampl ifier c ircuitry. Th e upper
lefthand chassis contains the ¥fo and 3.5-4.0 MHz output stage . Th e four small chassis on the bottom
are, from the left, I MHz crystal-contro lled reference and harmonic gen erator , two a mplifie r stages and the
1.75 MHz frequ ency d iscriminator.

er for zero output at exactly 1.75 :\IHz. Mev­
ing the grid dip oscillator frequency above
and below 1.75 MHz should swing the out­
put voltage aqlive and below zero . The out­
put polarity sliould reverse when the diode
reversing swi tch is thrown.

Check the 111Hz crystal oscillator for
p roper operat ion and adjust it for zero heat
with \V\VV. Check the free-running Ire­
q uency of the multivibrutor by listening to
it or its harmonics on the receiver. It should
be within 100 kHz or so of 1 MHz to insure
proper synchronization. The op eration of the
harmonic amplifier can he checked by listen­
ing to the 1 ~IHz harmonics above 20 MHz
with the amplifier in and out of the circuit.

T he plate coil of the mixer, Vl l , can he
tuned to resonance at about 3.7,~ ~1Hz with
the grid d ip meter.

I calibra ted the rf amplifier, V IO. after
everything else was working properly. I
started with the lowest frequency hand and
went throu gh the entire range, fi rst sett ing
the local oscillator and the receiver to the
desired Frequency and then tuning the rf
amplifier for maximum noise. A signal gener­
ator or the grid dip oscillator could also be
used.

Some kind of charts or graphs are neces­
sary to convert the receiver dial reading to

•

•••

•

•

local oscillator output amplifier, V7, and fila­
ment voltage to V4 and VI I. For a resonance
indicator measure the grid voltage of V4
(p in 7 ) through an isolating resistor. Cali­
b ra te the tuning of V7 at enough spots so
that it may be se t close to the mixer ou tput
Frequencies (4 .25 MHz to 25 .75 ~IHz ) with­
out usc of the meter.

\Vith all voltages removed, pre-tunc the
1.75 :\IHz output circuits of V4 and V.5 with
the grid d ip meter. Pre-tune the d iscriminator
transformer by shorting out the seco nd ary
with a short jumper and dipping the primary
to resonance. Remove the jumper from the
secondary and place it across the primary
and dip the secondary to resonance. Remove
the jumper from the circuit and apply fila­
ment and plate voltage to v ,? and V6. C OIl ­

nect a 50 ~A meter or vtvm between test
point 2 and ground . Inject a small amount of
1.75 Ml Iz rf into the output coil of \'4 with
the grid dip oscillator .

To insure accuracy tune the receiver to 3.,'}
:\IHz and zero beat the second harmonic of
til l' grid d ip oscillator with the crystal cali­
brator. Tunc the output coils of \'4 and V5
and the p rimary of the discriminator trans­
former for maximum voltage at test point 2 .
Connect the meter to test point I and adjust
the secondary of the discriminat or transform-
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MAKE RESERVATIONS NOW!
Mail Coupon to John Romero
Hotel Sahara· Las Vegas, Nevada

. . . K.'5LLI

the actual received frequency. Four conver­
sions are needed : below 7.75 Mlfz ( reverse
tuning ) in «A" diode switch position ; below
7.7.5 MHz in "B" diode switch position ; above
7.75 MHz (forward tuning) in "A" d iode
switch position; and above 7 .75 ~ IHz in
"B" diode switch position. I use a slide ru le
type scale drawn on graph paper with the
receiver dial reading above the line and
the corrected reading b elow the line. T he
tuning charts are not necessary for most
general listening. It is usually enough just
to know the center frequency and whether
the tuning is forward or backward.
Operation

Operation of the completed converter is
simple. The vfo is first tuned carefully to the
proper frequency. Then the local oscillator
output tuning and the rf amplifier tuning
dials are set and the diode reversing switch
is set to the p roper position. \Vith the dis­
criminator diodes and the reversing switch
wired as shown, the "A" position is used for
properly locking to the .25 MHz local oscil­
lator frequen cy points, and the "B" position
for the .75 MIIz points. The ufc defea t
switch is then momentari ly closed to let the
vfo return to its natural frequency. \Vhen
the afc defeat switch is opened the convert­
er will lock on frequency and he ready for
use. The rf amplifier is sharp tuning and
will have to he peaked up several times
when tuning across a band. The converter
should not be used from 3.5 MHz to 4 .0
MHz because of direct feed through of sig­
nals to the receiver. To tune 3 .5 MHz to 4 .0
MHz without disconnecting the converter. the
local oscillator can be set to some other band
with the rf amplifier tuned to 3 .5 :MHz to
4.0 MHz, thereby using the converter as a
preselector.

There are three strong spurious signals in
the output of the converter. These are at
exactly 3.5 MHz, 3 .75 MHz, and 4 .0 ~IHz.

They are seldom bothersome and provide
useful marker signals. Any incoming signal
that is zero heat with these signals, such as
WWV, is easily heard.

The power required is 1.50 Vde at 8.5 rnA,
and 6.3 Vac at 3.5 A. The plate voltage to
the vfo and the reactance tube should be
regulated.

The idea for using a VHF vfo came from
the British Raeal receiver. The afc circuit is
similar to that used for stabilizing some
types of F~I transmitters.

Call

6, 7, 1968

LAS VEGAS, NEVADA

JAN. 4, 5,

ANNOUNCING
HOTEL SAHARA'S

RD ANNUAL

SAROC
Sahara Amateur

Radio Operator 's Convention
Hosted by Southern Nevada Amateur Rad io Club,

l eonard Norman. W7PBV, Chairman

EXCITING ENTERTAIN MENT. .
Congo Room
Buddy Ha ckett a nd Sergio Franchi
LUXURIOUS ACCOMMODATIONS .. .
1,000 beaulllul rooms with a special SAROC
ROOM RATE OF ONLY $10 single or double,
plus lax (Jan. 3·8)

SAROC . . . Special Events
• Manufacturers' Exhibits
• Technical Talks
• MARS seminar
• ladies Program
Technical Program and Presentations­
Master of Ceremonies
Ray Meyers. W6MLZ

REGISTRATION FEE: $10.00
REGISTRATION INCLUDES:
• Three cccktasr Parties (Hosted Jan. 4 by Hotel Sahara,

Jan. 5 by Swan EtectrOflics, Jan. 6 by Galaxy Electronics)
• Midnight Show and Drinks in the

Sahara Congo Room
• Sunday sahara Hunl Breakfast

Name

Address

Arr. date and t im e Lgth. o f stay
Accommodations des ired (check one)
o single 0 double 0 twin
Registration tee 01 $10.00 enclosed
(Please m ake checks payable to
S AROC. HOTEL SAHARA)

(Dea d line tor advance reservations. Dec . 3 1. 1967)



MN-2000 ••. $1 60.00
2000 watts PEP

Same specifications as R4A'

PLUS
• New tuning knob and skirt
• PTa indicator light
• Side-mounted head phone jack
• New scratch-proof epoxy fin ish
• New eye-ease front panel
• Improved audio

(low distort ion , high output)
• SOLID STATE circuitry used in

PTa, Crysta l Oscillator, Product
Detector, AVC Circuit, BFa, Audio
Amplifier, Crystal Calibrator.

25KC Calibrator has a sophisticated
design, using integrated circuits and
FET' s; permits wo rk ing c loser to
band edges.

The R-4B RECEIVER is a model of
design, using the best combination
of transistors and tubes, printed cir­
cui ts and hand wiring to g ive maxi­
mum performance and minimum
maintenance. at the lowest cost.

MN-4 ..• $90.00
200 watts

Prices and specifi cati ons subject to change without notice.

MATCHING NETWORKS

See your distributor. For more information write to :

R. L. DRAKE COMPANY. MIAMI S BURG. OHIO 45342
Attn: Dept. 3127

General : With integral VSWR meter and RF wattmeter. Ma tches 50 ohm resist ive trans­
mitter output to coax antenna feedline with VSW R of up to at least 5:1 whether resist ive,
capa ci tive or inductive. Covers ham bands 80 thru 10 meters. Has alternate outpu t for
tun ing up Into externa l dummy load. Met er reads forward power di rectly and VSWR
directly, or can be calibrated to read reflected power direct ly in watt s. Si ze: 5X, " H x
1 0 ~~ " W x 8" D. Matching ne twork can be switched in or ou t with front pane l switc h.

Continuous Duty Output : MN·4, 200 wa tts; MN·2000, 1000 wa lls (2000 walls PEP).

Meter reads forward power directly : MN-4, 300 wall s full scale with accuracy ... (5% of
reading + 3 wet tsu MN·2000, 2000 watts full scale with accuracy == 15% 01 reading
+ 20 watts) . and 200 watts furl scale with accuracy ± (5% of read ing + 2 watts).

MN·2000 only: Up to 3 antenna connectors can be selected by front panel switch.

NEW DRAKE ACCESSORIES

*Linear permeability tuned VFO with 1 kc d ial di visi on s.
VFO and crystal frequen cies pre-mixed for all -band sta­
b ility • Covers ham bands 80, 40, 20. 15 mete rs completely
and 28.5 to 29.0 Me of 10 meters with crystals furn ished
• Any len 500 kc ranges between 1.5 and 30 Me ca n be
covered with accessory c rys ta ls for 160 mete rs. MARS. etc.
(5.0-6.0 Me n ot recommended) • Four bandwidths 01 selec­
tivity, 0.4 kc, 1.2 kc, 2.4 kc and 4.8 kc • Passband luning
gives sideband selection, without retuning . Noise blanker
thai works on CW, SSB. and AM is built-in _ Nolch f ilter
and crystal ca librator are buill-in _ Product detector for
SSB j CW, diode detector for AM _ Crystal lattice Filter
gives superior cross modulati on and overload characte rls­
ti cs _ AVe for SSB or high-speed break-in CW _ Dimen­
sions: 5V2 " H, 10¥<& "W, 12% " d. Wi. : 16 lbs.

AmateurNet $4300 0

NEW Drake R4B Receiver

WATTMETER
W-4 549 5 0

Reads forward and refl ect ed
power directly in wa tts (VSWR
from nomogram). Two scales in
each direction. 200 and 2000
watts full scale. Cal ibration ac­
curacy :::!:: (5% of reading + 2
watts) on 200 watt scale; ± (5%
of reading + 20 watts) on 2000
wa tt scale. Size: 5V2" H x 33,4"
WX 4- O.



George Cousins VEITG
l ower Sach-ille
Nova Scotia, Canada

Some Experiments with Stacked Beams

useful for DX work, it should have as much
gain as possible. It should also have as low
an angle of radiation as possible. Of the
two factors, the angle of radiation is probably
most important. This will be especially
noticeable when the band is just starting to
open, and the antenna with a low angle will
get through just a little before the compe­
tition . But, to achieve this low angle, care­
ful consideration must be given to the type
of antenna and its construction . Cost is also
of importance of course.

It has been well established that a vertical
antenna with a good ground radial system
will achieve a Iow angle, and the ground
plane is very popular as a result of this and
of its low cost and simple construction. Half­
wave and five-eighths wave verticals worked
against ground are eq ually good and in many
instances will not only hold their own against
conventional yagis but will actually out-per­
form them.

The drawback of the vertical , from my
point of view at least , is the omni-directional
pattern, with no attenuation of unwanted
signals Irom the sides or rear. There is also
the lack of gain to consider. Although both
signal discrimination and gain can be
achieved by using several verticals and phas­
ing them, few hams have the space to do
this and usually look toward the yagi or
cubical quad as being the best solution to
the antenna situation.

There is a never-ending argument about
the benefits of quad vs. yagi and the more
one reads on the subject, the more he is
inclined to believe that both antennas are
excellent. It becomes more a matter of per­
sonal taste than anything else. However,
there seems to be a fair amount of proof
that the quad will perform better than the
yagi for long DX if the antenna is not
very high . If the antenna is mounted about
one full wave above ground-approximately
70 feet in the case of 20 meters-there is
apparently little to choose between yagi and

16'-0" TO 18~0"

SEE TE)(T

Ii) TO 9'-0-

\

-------~·-D" _
I'

(A) BASIC DESIGN 01' 8JK BEAIolS USED IN TESTS

For the amateur interested in DX, both
the power output of the transmitter and the
type of antenna used will be of prime im­
portance in getting a signal to the desired
location. Neglecting for the time being the
general characteristics of the receiver itself,
the antenna becomes equally important in
reception of long-distant communications. In
the pursuit of a rare DX contact, the fre­
quency will, more often than not be jammed
with stations who are running the legal
limit-which is not difficult or even particu­
larly expensive for a great many hams-so
it becomes a matter of operating skill and
antenna efficiency if one is to break through
to the rare one. For the antenna to be most

- - - - - -><-O°;;======:::j

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

Ii.." TO 9'-0"

(B) 8ASIC DESIGN 01' TWO'El EIIlEIH IIEAIolS USED IN TESTS

Fig. I. The basic designs of the beam antennas
used in the tests; in A is the 8J K array and in 8,
two 2-element beams"
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FEEDU NE fOI'l 8JK ARRAY
ICGlX FOR STANOARO IlEANs)

15

arrays stacked ~ wave apart (at 20 meters)
and d riven through an antenna tuner. This
proved to be a most effective antenna. Hav­
ing the ground plane right beside it for
comparison, it was q uite easy to make alter­
native checks on a great many stations. For
fairly short hops. such as from the East coast
to Europe, there appeared to be little dif­
ference although the 8JK array seemed to
get through a little earlier. Actual signal
reports were not too much different, but
on lon g haul paths to South Africa or Aus­
tralia the array proved a defin ite superiority,
This was evidenced more by the consistency
of contacts rather than actual signal reports,
the difference being on ly a matter of an S
unit or two at the average DX· location. Re­
ceived signals were better on the array by
about the same amount but a certain part of
this was due to the front-to-side discrimina­
tion of the array. As with any 8JK, this
array was hi-directional so front-to-back ratio
was nil and of cou rse there was no rotation
system.

Results on 10 and 15 meters with the
same array were not as clearly defined as
on 20 because of the very poor band con­
ditions at that time. However, the array did
load very satisfactorily on 40 meters, and

WOOD Ill..OCl( • lNSULATOI'IS /

......fU:R a" s----...

- -STAN ESS sn:EL~a::::"N:"::" ~;:;;;-;~

Fiq. 2. Boom and element construction of the 8JK beam antennas used in the staded-antenna eeperlments,

q uad (assuming we are comparing antennas
of the same general size. such as two-element
quad and three element yagi).

Even at optimum antenna heights, the
angle of radiation is not as low as may be
desired and the most logical way to bring
it down is to "stack" a second antenna over
the first one, feeding the two in phase.
Here we can probably relegate the quad
to the sidelines, as the construction prob­
lems of stacking quads would be considerable
to say the least. In the case of the yagi,
however, it is quite possible to stack, and
a number of amateurs do this with great
success. Not only does this lower the radia­
t ion angle. but it also increases the overall
gain of the system. Constructional prob­
lems are not too bad on 10 meters or even
15, but on 20 they can be rather formidable.
Stacking also means usin g single-band
beams, not too popular in this day of tri­
banders and multi-band operating.

About two years ago. I had been operating
in a temporary QT H with a ground plane
and had the urge to put up something with
some gain, reasonable directivity. low angle
radiation, multi-band operation and low cost
construction . The first effort along this line
was a wire array, consisting of two 8JK

DECEMBER 1967



u

cr
ecc

tOl40180 M 0l1T8..,

LI - II TlJ'IJd NO.l2:, 2" 0-0. . 2 3o""LG
U!: - 5 V2: TI.R6 NO.I2 . 2" 0.0. . I l.M" LG
L3 - 6 TlAfflS NO. 12. 2 IIi' 0-0., I 112" LG
L4 - 5 T\JIlP'lS ttO. 12, 2 in" 0-0.. I I"'" LG

Fi9 . 3. The antenna t une r which was used to obtain
80, 40, 20, 15 and 10 meter operation from the
stacked 8JK beams.

section could be built and the same ad­
vantages enjoyed, but the two sections p rn­
duce somewha t more gain and what is mo '
important, lowers the angle of rad iat ion
for DX work.

Fig. 2 shows the general construction of
the boom assembly, which is made from
2" or 2~" angle iron or aluminum, with
similar pieces of angle either bolted. or
welded to the ends to act as element sup:
ports . The old standby-muffler clamps were
used to clamp the boom in place, and oj
course liberallv coated with zinc chromate

•
arid aluminum paint to preserve them from
the salt air. T he elements were made from
65ST6 aluminum tubing with an .035 wall.
Diameters of 1 inch and J~ inch allowed the
usual telescoping method of construct ion.
T he necessity for Insu lating the elements
can be solved by the use of insulators, but
I visited the maintenance shop of a local
fish processing plant and obtained some
lengths of high pressure steam hose. This
has various d iameters, depending upon the
p ressure it is designed for, but even the
lowest pressure stuff will have a wall thick
enough for adequate insulation. It is, of
course, unaffected by water and I selected
pieces which had a 1" inside diarhet~r.
By dusting the inside of the hose with tal­
cum powder, the tubing will slide into the
hose fairly eas ily. Allow an inch or ~o of
the tubing to protrude from the far end of
the hose for the feed line to attach. The
whole affa ir is held to the 1-oorn by simply
laying the hose and element in the "trough"
of the angle iron and using two stainless
steel hose clamps around both the iron and
the element. T he actual length of the
elements can be from about 33 to 40 feet
with no ill effects, but they must all be
the same length. Fig. 2 also shows the
method of mounting the Fcedline.

proved to work extremely well. An inverted
Vee was used for checking- results, with it's
apex fifty feet high , and the 8JK consistently
provided QSOs with Europe and the Pacific
which. were not possible with the inverted
Vee. The QT H at the time was on a hillside
which overlooked the ocean and was ex­
tremely quiet , with no close neighbors or
other sources of man-made noise. One rather
strange fea ture of this array was its ability
to put a good signal into \Vest Africa which
was off to the side somewhat and which
could not be contacted at all using the in­
verted Vee.

T he biggest drawback of this array was
its size and the fact that two fairly sturdy
masts were necessary to hold it up in the
high winds which were a notable feature
of this location. A transfer to another town
meant the dismantling of the array and
space at the new QT H limited new antenna
efforts to a single tower. Along the way I
had picked up a crank-up tower and this
became the centre of the next projects.
Having had such good success with the
wire array, I proceeded to plan another one,
but this time building it of metal in the
form of two similar beams of 2-elements
each. Because of the close spacin~ and the
need for all elements to be insulated from
the boom and tower, the construction was a
little more di ffi cult than for a normal plumb­
er's delight type of heam. It was not, by
any means, either expensive or requiring
any special tools, and the final result was
very neat and clean-cut in appearance. For
those who may be interested in this .array,
some constructional hints are given in Fig. 2 .
Fig. 1 shows the basic diagram of the an­
tenna and its feed line system. It is simply
the standard 8JK array using two stacked
sections. The obvious advantages of con­
struction are the short booms req uired , and
the comparatively small stacking distance.
Although the open-wire feed line requires
some careful p lann ing, the advantage to be
gained is multi-band operation . Looking at
the photograph of the array, it will be seen
that no rotator was used , simply because the
tower was q uite small in d iameter and my
operating hours permitted the use of only
one or two possible paths-however, a rotator
could lie included and would not have to be
elaborate. Since the array is hi-directional
it only has to be turned half-way round the
circle to cover all d irections. This migh t
be a good moment to point out tha t one
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A small wooden block is mounted on the
boom, and two insulators of different height
are mou nted on the block. By usin g the dif­
ference in height, the wires of the element
feeder will not touch each other as they
t ranspose. It is also a good idea to use in­
sulated wires for this part of the feed system,
and make sure the feeders between the
elements are actually transposed or the sys­
tem will not feed properly.

Both booms are identical , and are mounted
011 the mast ahout 16 feet apart. By making
a simple sta nd -off insulator of wood dipped
in paraffin and clamped to the mast, the
feedline is held off from the mast and the
insulator also forms a convenient point at
which to attach the feeder from the trans­
mitter. The feeder is eas ily made from any
wire fro m size 10 to 14 or thereabouts,
spaced hy wood en dowel cut into short
pieces. If the transmitter is medium power
the feeder can be made from TV ladder
line. If the line enters the house low enough
to be reached by ch ildren, it should be en­
closed in a p rotective cover. I found a very
simple method was to use two lengths of
plastic water pipe, which is very tough and
rigid as well as being a good insulator. An
antenna tuner is of course a "must" for this
array. The all band tuner in Fig. 3 is the
one I have used on this array in both the
wire and all -metal configurat ions. It has the
ad vantage of being continuously tuneable
across all hands from 80 to 10 meters. As
usual . an S\VR bridge Is almost a necessity
for the initial tune-up and a pair of cali­
brated dials should be used on the tuning
capacitors. Once the proper settings arc
found, a simple chart should be made to
allow rapid QSY and band change.

Durin g the time this antenna was u nder
construct ion the trusty ground plane had
already been installed for 20 meters, and
a second one constructed for 1.5. There was
also the 40-meter inverted Vee again up on
a separa te pole. No attempt was made to
run checks on 10 as the band was almost
completely dead all the time I was at that
QTH. Daily QSOs on 20 were providing
good information on general cond itions, but
when the array was first tried one evening
with a friend in VE4 land , his co mment
was that the beam "wasn't doing a thing
for me"-quite Frustrntlng to say the least!
Next morn ing a contact in England carne
out the same wav, neither better nor worse
than the ground ·plane. Throughout most of
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Europe the h-sults were the same and dis­
appointment was growing: b y the minute.
Operations had to cease to go to work. and
for the next several mornings the same re­
sults were obtai ned and the array very
nearly was torn d own . Finally however after
runnin g a check with a DL station I was
called by a UA0 and his report gave the
array an edge of two S units over the ground
plane. Subsequent QSOs dver the next few
weeks proved that the array was behaving:
very much the snme as the wire one had in
good hut not spectacu lar reports from Eu­
rope or across North America, but gradually
better results from longer distances. Rather
than glowing reports, the best thi ng that
came of all this was the noticeably higher

. ratio of calls answered to calls made, par­
ticularly with long-path calls to the Pacific.
The directivity pattern appeared to be a
very broad figure 8 with quite good attenu­
a tion off the sides.

Results on 15 meters were somewhat di f­
ferent. The long-haul capabilities were as
good as on 20, but signal reports from Ell­
rope and the \Vest Coast were quite a bit
better than with the ground plane, often
heing 3 or 4 S-u nits higher. T he spacing
of the beams was wider of course on this
band ( as related to wavelength ) and after
some misgivin gs the array was taken down
and an extension mast install ed so that the
top beam could be about 28 feet above
the bottom one. It would have prohablv
been better to use a full wave separation of
about 32 feet but this could not be managed
with this ligh t duty tower. However, the in­
creased spacing improved results consider­
ab ly. European stations now reported a
noticeable ga in in signal strength on 20 and
a couple of S-units higher on 15 . On long­
hall I contacts the difference was not too
mu ch , and results were about the same as
with the closer spacing. This seemed to in­
d icate that the spacing of the beams had
considerably more effect on the gain than on
the angle of rad iation. Although I made
carefu l note of the signal reports given by
sta tions overseas, I would be careful about
making any claims for unusual gain from the
array. Unless one is equi pped, and quali ­
fied , to make proper instru mented ga in
measurements on an antenna I feel it is
better to simply claim no d efinite figures
but merely give the results in general terms.

After using the array for about four
months. it was again taken down. and the
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"I se e your 01' man is lousing up the air waves
again!"

8JK beams converted to normal 2-element
20-meter beams with all-metal construction.
This was simply done by removing the in­
sulating hose from the elements , coupling
them together at their center and fastening
them directly to their supports with plated
machine bolts. The boom length of 8 feet
was comparable to element spacing in some
commercial heams. The stacking distance
was again limi ted to 28 feet maximum, and
each beam operated as a driven element
and reflector combination. C amma matches
were used with RC-8/ V S2-ohm coax and
a separate feedline used on each beam and
taken down to the operating position. \Vith
a small coax switch, the rig could be
switched between either beam or the ground
plane. Of course, the elements had been ad­
justed to the normal length for a 20 meter
beam, and the multi-band feature had been
lost.

Results now were somewhat different,
hut more in line with past experience when
going from a di pole or ground plane to a
beam. Results in Europe were normal, with
either beam giving a better report than the
ground p lane, but not noticeably different
from one beam or the other. As the skip
lengthened, the comparat ive signal strength
difference lessened grad ually until it was
not of any real importance. The beams still
probably gave slightly better results hut the
ground plane was holding its own very

.,
. "

~I

well. and in VK/ZL land there was appar­
ently very little to choose between the an­
tennas. I might mention I adopted a prac­
tice of switching back and forth between the
three antennas, either on alternate transmis­
sions or between words on a single trans­
mission . Sometimes I would tell the other
station what I was doin g and sometimes
not , the idea being to try to average out
reports from sta tions who knew what was
going on along with those who didn't.

After a couple of months of this sort of
thing. I made up a couple of pieces of RC­
8 / V cable about one electrical wavelength
long (approximately ~ wavelength phys­
ically ) and used one piece to feed each
beam. Then using a T connector I fed both
beams from a single Ieedline. In other words,
taking Fig. 4 as a reference. subst itute the
open wire line with coax. I still used the
gamma matches on the beams and there
was quite an int eresting time getting both
matches adjusted qui te right. \ Vhether it was
worth worrying too much about is prob­
lematical and I rather think results would
have been just as good if I had merely
connected the coax directly to the center of
the driven elements. However, this would
have meant opening the element again and
insulating it from the boom and this was
too much of a chore. The eventual S\VR
reading on the bridge was about 1.8: 1 which
was considered good enough.

Operation was now found to he consid­
erably improved. Stacking the beams is
supposed to give a 3 dB gain hath on send­
ing and rece ivin g and it d id appear that this
was happening or at least a good part of
it. Again, only the ground plane was used
for reference since several days usually
elapsed between tests, but there was con­
siderable increase in received signal strength .
Reports received from the other end were
also quite complimentary. European and
North American contacts were not made at
the same time because of the good front-to­
hack ratio of the beams and the necessity
of turning them by hand power. Eventually
a rotator was constructed from a prop pitch
motor and the small light-weight tower was
rotated as a whole unit , with a hearing ring
fabricated and installed to allow the guy
wires to remain stationary. This was a major
project in itself and , when completed, it
allowed much more facility in tests. The
morning path to the Pacific gave some very
pleasing results with the two beams fed
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together and this finally appeared to he the
best configuration. Stations called 011 the
ground pla ne could u suall y he contacted ,
though at times with some difficulty. Switch­
ing to the beams part way through the QSO
generally brought comments such as «the
band is imp roving" or "the skip is changing,"
ctc., accompanied b y a better signal report.
I feel it is very difficult to att ribute this
merely to the extra gain of the array or the
different angle of radiation . It seems d efinite
that hath factors would enter into the p ic­
hu e , though w hich would b e domina nt is
ha rd to say. Several times were noted in
which sta tions could be heard on the heams
and contacted hut wh ich could not he
worked on the ground plane ; this would
seem to point to- a lower angle rather thnu
just the gain feature.

The logical extension to these tests would
he to increase the beam stacking distance
to a full wavelength and / or add a third
element (d irector) to each beam. Both id eas
would have required a considerab ly heavier
tower than I had available. I t is also a very
expensive undertaking. However, the ex­
perience of amateurs who are already using
such arrays should be suffi cient evidence of
their value. The arravs tried at my QTH
were all made in the basement, of common
mat erials and using simple tools. They arc
well within the ah ility and pocketbook of
the average ham.

T o recapitulate then, the stacked 8JK
array should he very satisfactory if one re­
quires a good DX anten na with mult i-band
capabilities , but whose hi-directional charac­
teristics mean no front-to-hack ratio at all.
It has the advantage of giving good cover­
age over two most used stgnnl paths ( pro­
viding they an' in opposite directions ) with­
out a rotator. but the construction of the
feedline and elements is more complica ted .
A tuner is also requi red. The stacked 2­
element beams give the best overall results
hut should have stacking d istance as close
as possihle to a wavelength for best opera­
tion, and a rotator will be necessary for best
operation . On 20 meters this presents for­
midable construction problems, hut on 10
meters it would be much simpler. The tests
were brought to a halt in my case by an­
other transfer-probably to the neighbors'
immense relief-and the story is presented
for the benefit of any who might be think­
ing along similar lines. . . . VEl T G
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Carl Ebhardt W4HJZ
22 E. Rowan Street
Raleigh , North Carolina

A Simple Antenna Mount
for Satellite Work

This elevation-azimuth mount is a rather straightforward
approach to satellite tracking and moonbounce work. Many
of the construction principles used by W4HJZ are equally
applicable to polar mounts.

Over the past few years the author has
constructed numerous temporary antenna
setups for moonbounce via KP4BPZ and for
the Oscar series of satellites. All arrays were
hand operated and of the azimuth-elevation
type. \Vhen the time came to construct Oscar
IV antennas, it was decided that too much
time was being wasted on these temporary
mounts and a more permanent rotor driven
system was in order.

The polar mount is best for tracking the
moon because the elevation angle above the
southern horizon is constant for a given
pass of the moon. and only one direction of
rotation is necessary to follow the moon
across the sky. The azimuth-elevation mount
is more fl exible and can aim an array in
an y direction . Its disadvantage is that two
rotor controls must be simultaneously man ip­
ulated to follow an object across the sky. ­
The advantages of both mounts can be had
in an elevation-azimuth system. With the
EL-AZ mount, by aiming the array south
and elevating it to the proper angle above
the southern horizon, the azimuth rotor he­
comes the "hour angle" and the elevation
rotor need not be touched for an entire pass
of the moon. or any other equatorial orb it
satellite. By aiming the array east to west
and fixing it in place, the elevation rotor
aims the array at the desired angle ahove
the eastern or western horizons and the
azimuth rotor makes the array follow a polar
orb iting satellite.

20

To set up the array for polar or equatorial
orbits, the mast must be rotated 90° and this
done by hand. At the base of the mast the
V-bolts are loosened, the mast rotated, and
then the U-bolts tightened.

For elevation and azimuth controls Cor­
nell-Dubilier TR-44 rotors were chosen for
their good torque and indicator accuracy.
However, these rotators have a brake me­
chansim that works via gravity on the motor
shaft. \ Vhen employed in a horizontal posi­
tion, the brakes do not operate properly. The
rotors must be modified. A small sp ring must
be installed which will press against the end
of the motor shaft and hold the brake clutch
engaged, center the armature in the field,
and release the brake clutch . The spring is
fashioned from flat spring copper about ~

x 1 inches and can be held in place under
an existing screw which holds the indicator
pot to the end of the motor. Spring tension
should be adjusted for best clutch pressure
consistent with good motor starting and arm­
ature pull-in.

Notes on the mechanics
The mast is approximately 2" diameter

and 10 feet high. It turns freely in a slightly
larger p iece of pipe which is imbedded in
concrete. Guy wires attach via a slip ring at
a point just below the rotor box.

The rotor box is fabricated from ~ inch
aluminum (old rack panels) using ~ inch
diameter bolts. Its bottom is approximately
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rotor box m ounts to the mast w ith th e rotor
to mast adapter plate which is sup plied as
part of the TH44 rotors.
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Fig. I. C onstruction of th e simple ante nna mount used by W 4H J Z fo r moon bou nce and sa te ll ite trad ­
ing .
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12 X 24. The end plates are approximately
12 x 12. A four inch skirt extends below
the bottom for torsional strength . All cor­
ners are held firm with angle brackets. The
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E. H. Contlin K6KA
Box I
La Canada, California 91011

Strong-Signal Interference

If you live in an area where there is a multitude of hams,
and there is practically a kilowatt in your backyard, these
receiver modifications suggested by K6KA may be helpful
in eliminating strong-signal interference.

These are the days of widespread purchase
of expensive amateur radio equipment. One
wonders whether the receivers were designed
in a screen-room, or out on some isolated
island with no DXpedition present. In the
homes of amat eurs, they experience a very
different environment. Don w allace, 'V6AM,
estimates that there are 10,000 amateurs
within ground-wave distance of his Palos
Verdes hilltop station. Thousands are line­
of-sight. This means not only that there is
usually a strong station almost in every block,
but also that several hundred kilocycles in
and out of a band pass through the first if
of the receiver. This may represent mega­
watts of transmitter power which reaches the
second mixer grid after too little attenua­
tion .

No longer can we operate as the Navy
did 25 years ago using Model RBC receiv­
ers. There were several kilowatt transmitters
going in the same ship, without mutual in­
terference between circuits . Things have im­
proved. Under similar cond itions now, we
cannot operate at all.

One receiver-not made in this country­
gives excellent promise of operating in a
crowded neighborhood without modification
both here and at \V6YY. An inquiry to an
independent source has brought this response:
"Any decent receiver, of course, should have
a tuned fron t end if it is going to reject some
of the crud, but no front end is going to
stand up to a kilowatt in your hack yard."
Ah, but not all is lost!

Fig . I. S-meter ca librat ion for SB·300. The unmodi­
fi ed curve is sat isfactory. W itho ut ag c on the rf
tube, t he curve is too fl at. Adding the parallel 100·
ohm resistor produces a good ca lib rat ion, even be.
twee n the 20.db points a bove 5-9. The bend in the
curves a rou nd 5·9 is du e principally to the scale
marlc ings; a flatte r curve can be produced by using
wider spacing on th e graph.

Heathkit 58-300
Upon getting back into active amateur

radio, my first experience was with the Heath­
kit SB-300. Occasionally, the S-meter would
hit the pin, and nothing would come out of
the audio. As stated by Stuart Meyer,
\V2GHK, ill a paper delivered til IARC,
"Very often, these strong off-channel signals
will completely block the receiver, and the
operator is not able to identify the offender!"

With the help of the one piece of eq uip­
ment needed to check out the SB-line, the
vacuum-tube voltmeter found that the if tube
grids were heing driven negative by almost
50 volts, even with the age switch off. This
turned out to he a problem frequently ex­
perienced by amateurs using various types
of eq uipment, although not always to the
same extent. A local amateur's radiation put
several volts on the grid of the rf tube. This
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to-noise ) ratio did not deteriorate. It was
just slightly better with the modification,

Collins S-line
A similar change was made in Collins S­

Line receivers, with equally effect ive results.
The voice quality might have deteriorated
slightly on very loud signals, but this pre­
sented no prohlem. The same S-meter shunt
was required. The if gain was set at a middle
position where loud C\V signals in zero beat
did not tend to block the bfo operation
slightly when listening through zero beat to
weak signals. The final S-meter calib ra tion is
given in Fig. 2. S-zero was taken as «first
movement" which was at 1.3 p.V. The input
for S-9 was 24 ~V.

The rf tuhe in the 75S-line obtains its
bias from the age line. There is no cathode
bias. Therefore, this modification requires a
cathode resistor, carefu lly by-passed with a
good high-frequency ceramic or mica capaci­
tor with very short leads to cathode and
ground, The small 0,001 ~F Sprague was
fine. The resistor value is 180 ohms for the
6DC6 tube, which requires its bias between
pin 2 and ground, If the 6FV6 is used for
more gain, the cathode resistor can be about
140 ohms, but it goes between pin 7 and
ground.

With a poor by-pass, the 6FV6 will be re­
generative on 28 MHz without the antenna
connected to the receiver. Shorting the grid
capacitor can be avoided by using a choke
from grid to ground , both of which are more
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Fig 2. Scmeter cali b ra tion for modified Collins 7SS-3A, with the IOO-ohm resistor in parallel with the
meter. The slight bend in the Sutve at 5-8 appean to be typic",!. Each 20 dB segment of the meter
actua lly requires from 13 to 15 dB increase in receiver input, thus making antennas and linear amplifiers
look somewhat better than they are.

was rectified . It charged up the grid capaci­
tor, which could d ischarge only by leaking
down the age buss to the if tube grids, Some­
one suggested putting an attenua tor in the
antenna lead-which worked just about as
well as using the on-off switch.

Once the cause was isolated, the yeJIow
age buss to the rf circuit hoard was dis­
connected and taped up. The grid capacitor
was shorted. No longer was there reaction
on the if stages nor on the S-meter. The only
remaining interference was a buck-shot hack­
ground that d id not completely disrupt op­
eration on the opposite end of the band. This
is the type of «modification" that I like-one
that can be restored in a few moments, leav­
ing no trace.

Modified performance
Such changes are not without their effects.

Obviously, the total age action would he re­
duced. Measurements indicated that a one­
dB change in audio on an output meter re­
sulted from each five-db change in signal
from an rf signal generator. This represented
some reduction in age action from the un­
modified condition, but it was not noticeable
on C\V and single-sideband signals. It was
not considered to be a disadvantage.

Another change was in the activity of the
S-meter. It was necessary to put a 100-ohm
resistor directly across the S-meter terminals.
The result was slightly better than the origi­
nal S-meter performance, as shown in Fig. 1.

The receiver sensitivity (signal-p lus-noise-
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accessible than the coil end of the grid ca­
pacitor.

Swan 350
The circuit for the Swan 3.50 was studied.

In this transceiver, it would appear to he
better to d isconnect the age buss and to sub­
st itute an rf choke from grid to ground on
the rf stage, because of the need for a tH­
teet-current hlocking capacitor between the
transmitter and the grid of the rf tube. The
change prohahly will he made in one of the
S"..-nn transceivers that operate a hundred
yards from my location .

Results
.The proposals made above have proven

helpful to a number of local amateurs. Re­
finements may be made in the future, par­
ticularly by using a grid-to-ground rf choke,
terminating in a low-resistance cathode po­
tentiometer that will increase the bias on the
rf tube. This is desirable under strong-signal
cond itions in which the signal-plus-noise-to­
noise ratio is adeq uate. In the meantime, de­
tuning the preselection away from an inter­
fcriug signal is possible. Also, an rf nttcnua­
lor such as the W aters 371 can be inserted
in the antenna lead.

Other potential solutions to the ~~Hblems
of strong-s ignal interference, spurious rlspon­
ses, cross-mod ulation and intcrmodhlation
distortion, w ill he presented in an early issue.

K6KA

A Molded·Mud Intercom

lCYL lOCATION

I

By this tim e, everybody has seen the as­
sortmrnt of epoxy transistor modules for
phono amplifiers, PA amplifiers, intercoms,
etc., which are advertised in many of the
current cata logs and arc ava ilab le at your
local parts dealer. For certain uses they
aren' t had. Yon can build a 10-6 phone am­
plifier out of them for the kids" , or put to­
gether an intercom between the kitchen and
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the ham shack is just about nothing flat. \Ve
have done both.

All is not gold that glitters, however. It
seems that in addition to the "molded mud
module" you need a couple of speakers, a
volume control with switch, and a four-pole
double-throw switch. Most hams have can­
nibalized a few TV sets, and the neighbors
have given them a r adio that junior dropped
on the basement floor, so there are usually
severa l speakers in the junk box. Even ..1
volume control with a switch migh t he ex­
pected. But four-pole double-throw switches
are not exactly a stock item. Nor are they
cheap.

Well, I went down to the local electronics
emporium and invested $3.50 in the molded­
mud module because my wife got tired of
hollering up the sta irs when chow was on,
Or when a call came in on the telephone, or
for some other reason . We experimented
around to see wha t the th ing would do, and
came up with the following:

Not having a f our- p ol e double-throw
switch, and not feeling in need of a vohime
control, and having a drawer full of small
speakers, i decided to have all circuits hot at
all times. As the circuit indicates, both listen­
ing speakers and "mike" speakers are on
whenever the switch is on . Strangely enough,
there is no feed back and it is just like talking
on the telephone.

.. . Bob Baird W7CSD

· U"in g 40 ohm ti" x H" spea ke r- a and 2 modules ) 'OU

l!:l' t r-easonuhle quality ster eo.

73 MAGAZINE



Own a Quality Mo s le y 15 me ter

be om, yel build it yo urself *. jus t

l ike i n maga zin e pro je c ts . Dri ll your
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10 me te rs .
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Trap-Moster beam. Full power rated . Brood Bond Capacit ive

Matching . Inc o r pora te s performance proven Mosley meta l

enec s ed traps . T o ps in OX punch •• • goin!*

DIPlOMAT '2'
Meet hams in your o re a on 2 meters •••

check in on emergency ne ts l F or on

inexpensive way to keep in touch,

consider the newest addition t o the 6

and 10 meter Diplomat family of S/8
wove length omn i·d irect ionol antennas .

Only $8.10. Space sov ing o Lightwe ight .

Top 90;0.* Rated 1 KW AM/CW, 2 KW

P.E . P. SSB input. Another Qua li ty

Mosley ontenna!
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pow e r ra ted. Us e on 10
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J im Lomasney WAbNll
2501 Wa verly Street
Palo Alto, C alifornia 94301

Charging Dry Batteries

The charging circuit

Any low voltage de supply can be made
to do; it must have more voltage available
than that of the largest number of cells you
expect to charge in series. A quarter or half
an ampere is enough current for most uses.
I use an HO-model railroad supply deliver­
ing 12 volts at 1 ampere, so I can charge
up to 7 of the 1.5 volt cells in series. A var­
iable resistor, a milliammeter and a string
of cell holders are connected in series with
the supply; Fig. 1 shows the arrangement.
The clock timer on the primary side, 1 find,
is very useful as 1 am the forgetful type. It
allows me to set up a predetermined amount
of charge to a string of cells, and to take
them out some time later. For the same
reason, the rectifiers in the de supply should
have low reverse leakage so that th e charged
cells will not discharge back through the
supply when it shuts off. Measure your rec­
tifiers with a good high-range ohmmeter
and, if they show measurable reverse le~k.­

age. replace them with good low leakage sill­
con ones of sufficient current rating.

The vari able resistor Rl adjusts the charg­
ing current to the desired value; it must be
able to carry the maximum current you will
use and have enough resistance to hold the
cur ren t down for the smallest cell you will
charge. I put a 25-watt 100 ohm rheostat in
my supply, which will carry 500 milliamps
easily, but I have to add extra resistance in
series when charging the smallest cells.

500 milliamps or 1 ampere is a convenient
range for the meter. I used an 800 rnA meter
because it was on hand . If you want an extra
visual indicator. connect a flashlight bulb
in series also. It will serve as a fuse, too. Pick
one with plenty of current rating. as they
don't last too long at full current.

Mount all the above on a board or chassis,
with enough battery holders to accommodate
all the cells you want to charge at one time,
and all the sizes. My board will hold 7 of
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Fig. I. Typical dry cell charging circuit. See text
for discussion of circuit values.

A secondary cell is defined as a cell which
can be recharged while a primary cell can
not. An ordinary dry cell is a primary cell,
right? On the other hand, you can buy clev­
er little devices which are claimed to be
able to recharge dry cells. Who is kidding
who. Or whom?

It is possible, under proper conditions, to
recharge dry cells. If you are a steady and
frequent user of them, it may even be eco­
nomical. But, if you buy two cells for a flash­
light once a year and they go shelf dead,
forget it.

Scientific information on the subject is
hard to find, but there is a little ( References
1, 2, 3, 4). This lack of information does not
represent a conspiracy on the part of the
manufacturers to sell more batteries; as we
will see, recharging is apt to be more trouble
than it is worth to the occasional user.

I first learned about the recharging bit
in World War II , from a British magazine
which I have long since lost. At the airbase
where I was stationed, we used flashlight
batteries by the hundred while servicing
planes at night. That usage happened to be
ideal for recharging, and we had dozens of
cells on charge every night. Nowadays, with
toys and transistor gadgets using up scads of
batteries, I have revived the scheme.

The recharging procedure is quite simple;
you pass a reverse current back into the cell
to replace what has been taken out. Since
carbon-zinc cells, like any other type, are
not 100% efficient, more must be put in
than comes back out again.
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the D (large flashlight) size, or 7 of the
e (small flashlight) or 7 of the AA size
(standard penlite ), or 3 of the AAA (thin
penlite ) cells. A clip lead selects wh ich bank
of holders is used , and jumpers across the
unused holders when less than a full load of
cells is being charged .

Suitable holders are made by Keystone,
their n umber 175 (D size), n umber I 73
(C size), or number 139 (AA size). and by
several other m anufacturers. Multiple cell
holders are also availab le. If you are handy
with spring b rass, you could make your
own. Being a bit fumble-fingered, after try­
ing a couple, I d ecided the "boughten" ones
were a bargain. (They vanish off the market
at Christmas time, so get them early).

How to use the charger
\Ve now h ave a suitab le cha rging circuit ,

but it must be properly used . Follow these
rules carefully:

\ \'e now have a suitab le charging ci rcuit.
but it must be p roperly used. Follow these
rules carefully:

1 - New, quality cells, on moderate d rain
and used up fairly quickly, say with in a cou­
p le of weeks, will charge up best. Cells used
very slowly or "shelf dead" wiII not charge
well, due to Joss of interna l moisture.

2 - For good results, remo ve the cells from
service before they are completely dead. One
volt under load is a good end point .

3 - Determine the condition of the cells
from T able I (the tester shown in Fig. 2
is convenient) and put them on charge right
away. A dead cell deteriorates fa irly rapidly.

4 - Any b ulged. leaking or corroded cells
should be thrown out immediately.

.5 - Charge accord ing to Table 2 . From
the condi tion of the cells found in step 3,
pick the p roper col umn in Table 2. F ind
the number of milliampere hours for the

Table I. Condition of cells uSin g tester of Fig. 2.

CharCJe
Voltage Condition

1.5 New
1.4 Full
1.3 %
1.2 Hell
1.1 If.
1.0 Dead

No te : W hile ca rbon-zinc cells ca n be discha rg ed be­
low 1.0 volt , it is not recommended if t he
ce ll s are to be rech arg ed .

size of cell being charged . The product of
charging rate in milliamperes times churg­
ing time in hours is the charge in milli­
ampere-hours. Do not exceed the maximum
chargi ng rate called for by Table 2, but there
is no harm in charging at a lower rate for a
longer time.

6 - After charging, stab ilize the cells by
waiting 6 hours before testing them for con­
dition or putting them into service. Just after
chargi ng, the voltage of the cells may be
abnormally high and might cause damage
to eq uipment.

7 - Do not overcharge. as this q uickly ruins
the cell. When in doubt, it is better to give
less than the recommended charge, stabilize,
test again for condition and give the re­
maining charge as ca lled for by the cell
condition and Table 2. Stop when the cell
reads 1.4 to 1. .5 volts after stab ilizing; do not
push the charge to the point where cell volt­
age begins to go down again.

8 - Put the recharged cells back in service
soon, as their shelf life is not too good . Avoid
charging up a large batch and letting them
sit around ; it is better to use a few cells
over and over until they will no longer take
a charge.

9 -An average of fou r charge-discharge
cycles can he expected from good quality
cells trea ted as above. Large cells tend to

Tab le 2. C hargi ng d ata for sta nda rd ca rbon-zinc dry ce lls.

Cell C ell Ra ted Ma ximum Recom me nded mA/H r. Charge" ·

Size Dia m. C apac ity Charg e
In..hes mA/ Hour· Rate , mA Dead 1/. Hell 'A

D 1-5/ I6 42 50 400 5000 3750 2500 1250
C I 2150 200 2600 1950 1300 650

AA If, 750 75 900 675 450 225
AAA '/. 410 40 490 367 245 122

N 7/16 460 40 550 412 275 137
Tran . •• 410 40 490 367 245 122

• Service life whe n discharged to 1.0 volt in 50 hours at 4 hours per day. (Data t aken from refe re nce
5)

*II< 9 volt tra nsistor battery,

... Approxim ate , see text.
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in ch wid e by O.b inch thick.
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Fig . 2. Tester fo r dry cells. This tester puts a load o n
a standard ca rbon-li ne cell approximate ly eq ua l to
its IO-hour intermittent d ischarge rated load. A 40­
ohm load should be used whe n testing AAA or N
size cells. A 9.volt t ra nsisto r battery should be tested
with a 2SD-o hm load a nd will give six times the
voltage listed in Table I.

recharge better than small ones.

Other hints
Especially when charging a full stack of

cells, so that there is very little voltage drop
across RI . recheck the charging rate after
the first hour or so. The voltage of the cell.
may change quite a bit in the first few mi n­
utes, so that the charging rate may need
readjustment.

If no charging current at all can be ob­
tained. you may have poor contact at a bat­
tery holder, or a completely open cell, which
happens once in a while. Take a voltmeter
and go looking for the cell holder with too
much voltage across it. (Or, you may b e try­
Ing to charge too many cells for the avail­
able charging voltagc.)

Dry cells will not charge well in parallel,
since they will usua lly not divide the cur­
rent properly between them. If you must
charge more than one string of cells at a
time, use a sepa rate HI for each string. The
milliammeter could be connected in series
with each string in turn, by a plug and
closed-circuit jacks or a suitable switch .

The amount of milliampere-hours charg­
ing time given in Table 2 is an educated
guess, as the milliampere-hour capacity of
cells va ries somewhat with the make, the age
and previous condition of servitude. Also, as
a browse through references 4 and 5 will
show, cells of the same size are m ade for
severa l different uses such as transistor de-

vices, flashlight, heavy duty, photoflash, etc.,
and their capacities are not all the same.
The capacity given in Table 2 is that of a
standard flashlight cell discharged to 1.0
volt end point in 50 hours at 4 hours a day,
and the charging milliampere hours given
are 120% of that capacity. These figures
will do as a general guide; when in doubt
charge up in steps as described in step 7
above. \Vhere possible, stick with one make
and type of cell and keep records on it
until you find out its charging requirements.
The maximum charging rate given in the
table is 10 percent of the cell capacity; this
should be quite safe.

Charging other types of cells
Do not attempt to recharge mercury cells.

Their large capacity and rather high cost
may make this a tempting idea, but the
manufacturers warn that it may cause the
cells to explode (1 have not verified this
from personal experience). A couple of years
ago there were some rumors of a recharge­
able mercury cell being developed, b ut noth­
ing seems to have come of it.

Heavy d uty carbon-zinc cells may have up
to 50 percent more capacity than listed in
Table 2, and take correspondingly more
charge.

Alkaline cells have about twice the ca­
pacity of standard carbon-zinc cells (see
Table 3). One manufacturer recommends
that they not be recharged. On the basis of
limited experience I find that they seem to
charge up and hold a charge better then
carbon-zinc types; I have had a set of four
recharged penlite cells in a little transistor
tester for over a year. As a first guess. you
might try charging to 120 percent of the
capacity given in Table 3, for fully dis­
charged alkaline cells (to 1 volt end point).

A rechargeable type of alkaline cell is
now being made; I have no experience with
it. If you should run across any, follow the
manufacturer's r e comm ended recharging
procedure.
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Cell
Size

D
C
AA

AAA
N

Table 3. Capacity of alkaline cells
Rated Maximum

C apacity Cherqe
Ma.-Hour· Rate , Me.

8500 850
3500 350
1400 140
750 75
600 60

• Estimated service life to 1.0 volt (from ref. 5)

•• Very approximate d ue t o limited expe rie nce

Approximate··
Charge for a

Dead Cell. Ma. Hr.
10200
4200
1680
900
720
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To p lace an order. or obta i n more information
write. phone. or w ire Guido. KIMPG at ... •.

CO· I H

~ ~IO

Stocks JII..Ie¥

Beam~H ,*"- if!!'

Advanced
Matenin~ Systefu2~

A~~e~ Gain The Classic 33
A Revo lutionary New 3-element an tenna
featuring an advanced Mosley-engineered
Matching system c a l led ' Br oad Band Capac­
itive Matching ' with coax fed balanced
element for more efficient & effec tive beam
performance and ex t ra gai n over compa ra ­
t i v e a-e lement b e am s. A N ew Tri-Band beam
ra ted for 1 KW A M/C W & 2 KW P. E. P. i nput
to the fina l amp lifier SS B on 10. 15 . & 20
meters; with a f u JI 8 db. gain on al l thre e
bands. compar ed to reference dipole (10.
1 db. over i sot rop i c source) : Front-to-beck,
20 db. or better.

This new rugged beam i n the Mos ley Trap­
Maste r t rad i t ion o f qua li ty bea ms br i ngs
you a ll the exc l us ive feat ures of high priced
beams - added gain . improved boom to e le­
ment and mast c lamp i ng : wider e lement
spa cing . Pr i ced w ell within your budget.
What more co u ld y ou pos s ibly want i n a
3-eleme h t Tri-Band beam ?

1 . "Reelalmi ne UIIPd t'la ~ h li l:ht R altprips ," Ken ne-l y,
1;,·lut r on i r lf , October- 1943 , p a ee I-I R.

2 . "The F.tf..r-t of Applyinz A Cou nter t: ~rF to a
Lecla n ehe' Cell," K obe an d Graham, Trtllllmrli" '11f
E l u f r " rl,,' mi r nl S"ridy, v ot . i 3 . 193 8 , pa,e 5!l i.

:t. " E I('(·t r if a l Dh a ructeristlcs of D r )" Cel ls a n d Bat- 1
te- tes {Lecla nuhe' T ype }," Lette r Cirt· llla r L e 9 !i 5,
U . H. llepur-tment of COlllllle r ('t' , Xa t io on l B u r eau uf
S tandu rd s. Xnvt' IIJ1",r 15 , rs.ss. pal:e H.

-t . "Kvereud y Batt Pr~· Applk lltio lls a n d Jo: n g- i ne l'r i ll 'l
Da tu," 19 65 , Un ion Ca r -hide Cor pora tion , X('w York ,
X ew York .

5. " BU rjrt'811 r:n2" inl"eri ng ~lanuu I." 19 6-1 E dit Ion.
BU r~t'II8 H a tter-y Com p a ny, Fr-eeport , Ill in oi s .

Summary

As you can see, recharging of ordinary
dry cells is quite possible, but not especially
simple. If you u..e fairly large quantities of
them, you may find it worth the t rouble. If
this is so, you also may be close to the point
where nickel-cadmium or other secondary
cells will work out better because of the
large number of times they can be recharged,
and this should be considered. There re­
mains a range of ap plicat ions where dry cell
charging is worth wh ile, and you may want
to try it anyway just to find out how it
works.

References

Nickel-cadmium and other secondary cells
may, of course, he charged b y the circuit of
Fig. 1. T he condition of most true secondary
cells (possibly excepting the alkaline cells
just mentioned) cannot be determined b y a
tester such as that of Fig. 2, since the cell
voltage does not drop stead ily with use.
Agntn , the manufacturer's recommended
charging time and rate should be used.

. . WA6NIL

C onsta nt voltage charging

The charging method d escribed so far is
a constant current method, where the cur­
rent charges very little over the whole time.
A constant voltage method is often recom­
mended for secondary cells and claimed to
give superior pcrfonnance. It is possible that
such a method would work well with dry
cells a lso; here is a good field for investiga­
tion for someone who has the time and curi­
osity. Briefly, the charging voltage is ad ­
justed to be exactly eq ual to the voltage of
the fully charged cell, and only a small series
resistor is used. Thus the charging current
is high a t first, when the cell can stand it ,
and fall s to a low trickle charge at the end .
T he charging t ime becomes non-critical.
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Frederick N. Davis K8DOC
RD # 2 Cree~ Road
J efferson, Ohio

A Forty Meter Vertical Array
\ Vith the increase in foreign broadcast

activity in the forty-meter band, night-time
operation has become difficult. if not im­
possible. in the eastern part of the country.
The installation of a parasitic beam is one
solution but it is expensive and presents
many structural and support problems and
was ruled out for this location. The three­
element verti cal all-driven array was the
final result of several months experimenta­
tion.

In the time it has been in use. it has
been found to consistently outperform the
extended double-zepp 90 feet in the air
used as a reference antenna. Although no
means of measuring the gain was available,
a figure of 5 to S dB would seem reason­
able.

The front-to-buck ratio is comparable to.
or perhaps slightly better than, that of the
three-element parasitic b eam. apparent ly
running from 15 to 40 dB on skywave and
well in excess of 60 dB on ground-wave
signals. •

\Vhen erected on a northeast-southwest
line, the unidirectional pattern is excellent
for DX work into both Europe and the
South Pacific areas. \Vhen working west, a

substantial decrease in broadcast interfer­
ence will be noted.

The array consists of three driven one­
quarter wave elements phased progressively
in gO-degree steps , resulting in a unidirec­
tional pattern in the direction of the lagging
elements.

In a three-element array of this type, it
is necessary to employ binomial current dis­
tribution to obtain the best Front-to-beck
ratio. In effec t, half the current in the end
elements as in the center one. This is ac­
complished by coil L2. The inductance of
this coil is not particularly critical but the
reactance should be enough higher than
the impedance of the elements to prevent
serious power losses. Excessive reactance is
tuned out by the C I -Ll combination after
fi nal tuning of the array.

The pattern is reversed by a DPDT re­
lay which is controlled from inside the
shack. A second control switch is installed
at the divider box for ease of tune up, but
it may be removed after initial tune up.

Phasing is accomplished by means of
proper length feedlines and a I SO-degree
coax phasing line which is switched into

"'"

'-'C 10 TURNS
, A1RllUX M06T

ATTACH
~.

rEECl(R

1

"'" "'"

PHASING

1/2 ""

Fig. 1. Diagram of the 40-meter vertical a rray. The spacing between elements is 34 feet, 3 inches. The
'h-wave phasing line using RG-8/ U coax is 45 feet long (54 feet, 7 inches for foam coax). The ¥.4 wave
phasing line is 67 feet , 6 inches long (81 feet, 9 inc hes for foam).
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I.
Fig. 2. Physical layout of the

.1.
vertical ","O-meter

./

-

the feedline of either element one or three.
Element two is always 90 degrees out of
p hase with the other two elements. No
switching is done in this line.

Element construction

The elements are constructed from 3-inch
round galvanized downspout available for
about $1.25" a length. Three ten-foot lengths
are driven together and the joints secured
with sheet metal screws . Each joint should
then be soldered using a torch and acid
solder. At a point 22 feet from one end,
drill pairs of ~-inch holes at 120-degree
intervals and attach three one-foot lengths
of guy wire. Place a strain insulator on the
free end of each and attach the regular
guy wires.

Base platforms

The base p latfonns are 21>-feet high with
a square top of three-q uarter inch plywood
18 inches square. The comer posts are 2x2
lumber which is b raced with 1x2 furring
strips. After painting the bottom, 6 inches
is coated with roof coating and set in the
ground . A smaller square ' of plywood is cut
and a round hole is cut in it the size of
the base of the quart pop bottle used as
an insulator. These squares are nailed to
the center of the p latform top. Without the
ring, the bottle has a tendency to kick out
from under the element in high winds. In
areas where deep snow is not a problem,
the antenna bases may be installed at ground
level.

Th ree-foot lengths of pipe should be
d riven into the ground at 120-degree in-
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tervals around the base and about ten feet
out to serve as guy anchors. \ Vhen attach­
ing the guys, a second strain insulator should
be installed in each guy about two feet
above the ground. The elements may be
walked up by two people and lifted into
place atop the insulator. One person can hold
the element while the guy wires are tied
down.

Ground System

The array was originally used with only
a driven ground rod at the base of each
element and performed quite well. H owever,
a ground system of 20 radials was installed
around each element and a worthwhile im­
provement was noted. The wire was laid
on top of the ground. The radials should
be tied together at all points where they
intersect and also tied to the guy anchors.
If only the rods are used, they should be
tied together with heavy copper wire.

Base t uning networks
The tuning network at the base of each

element consists of a In-turn length of
Airdux miniductor 1406T in series with a
200 pF mica transmitting capacitor. Since
the elements are sligh tly short, this system
permits tuning the element to any desired
frequency in the hand while keeping the
self impedance d ose to 50 ohms. This avoids
the necessity of raising and lowering the
elements to trim them to the exact physical
length.

Power divider and phasing
T he power d ivider may be constructed
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Fig. 3. Pattern of the array with 25i'0 of the power
at e le me nt 1 (0°) ; 50% of the power at element 2
at _90° ; and 25% of the power at element 3 at
_ 180°.

Element matching
All feedlines should he disconnected from

the elements and the main feeder tempo­
rarily attached to one elem ent. The clement
should he tuned for lowest S\VR with an
S\VH bridge or a complete null with an
impedance bridge. The process is repeated
for each element.

This is a compromise match , as the im­
pedance changes somewhat with all elements. ,
driven and each time direction is changed.
As long as feedlines are multiples of ~

wavelength, the reactance introduced is not
sufficient to cause serious distortion of the
pattern. Do 1I0t 'use lines of lengths other
than those given unless they are multiples
of J~ wavelength .

The array was originally built with eq ual
length feedllnes of random length, however,
the null was shifted 30° to one side. \ Vhen
the element 1 and 3 lines were increased
to '2 wave and element 2 line to % W ;.lV C,

the null moved to the rear where it sho~ld
1ie.

Additional relays were then installed at
each element to change matching coil taps
when the direction was switched . However,
they did not result in any noticeable im­
provement and have since been removed.
Power divider adjustment

To tune the divider, all feedlines should
be attached to the elements and the feeder
taps connected at the top of the divider
coil. A small amount of power is applied
to the array and L I-Cl ad justed for lowest
S\VH b y moving the shorting clip. If an im­
pedance bridge is used,' the measured
impedance will he quite low.

Adjustment for the best front-to-buck ratio

oo

"Seems he 's repairing his a nte nna a lot these days!

in a wood or metal box of any convenient
size. If wood is used, a sheet of copper
or alumi num should be attached to the bot­
tom for grounding purposes. This should in
tum he tied into the ground system.

An electrical half wavelength of Su-ohm
coax should be brough t from the clements
to the 'd ivider box which is mounted at the
busc of the center element. A similiar length
of Ieedli ue is b rought from number 3. Both
these lines attach to the switch ing relay as
shown in the d iagram. These lines should
be cut accord ing to length (ft) = (492/l) x
velocity factor. At the same time, cut a third
half-wave line to be used for the 180 0

phasing line.
Run a line ~ wavelength long (electrical­

ly) from element number 2 to the tuning
hox and connect it to the top of the divider
coil as shown. Excess line may he coiled up
and h un g on the base platform. The phasing
line should also be coiled out of the way
and a copper clip in stalled on the input end
to allow for movin g the divider tap on the
Jin es.

All shields should he grounded at both
ends. RC·58/U is suitable for all clement
feed lines and the phasing line, however, if
high power is used, the main feedline should
be RC-8/U,
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IS accomplished by tapping the clip for ele­
ments 1 and 3 down the coil until the best
front-to-beck is observed on received signals
or by checking with a field-strength meter.
A tap about two turns from the top of the
coil is a good starting point.

A much more accurate adjustment may
be made if a mobile rig is availab le. A
switch is installed at the power divider for
direction change and a remote S-meter
brought out from the receiver in the shack.
If the receiver has an S-meter circu it which :
d oes not allow the meter to work at less
than full rf gain, a T-pad will be needed
to reduce the reading to around 5-9 with
the antenna toward the signal source. The
array is then switched away from the mobile
rig wh ich should be at least ~ mile away
and in line with the array. W ith careful
adjustment of the taps on the d ivider, it
should be possible to null out the signal en­
tirely if the array is not be ing influenced
by other objects in the area. The receiver
gain should then be increased until no
further imp rovement can be made. F ront-to­
bpck ra tio should he well over 60 dB when
properly adjusted. On a Hallicrafters SX­
Il l , the signal dropped from 40 over 9 to
8-3 after careful ad justment.

.. While most S-meters may tend to ex­
aggerate, this is a substantial d ifference.
Unfortunately. the front-to-buck ra tio wiII
not he nearly as good on skywave signals.
It is worst on extremely close signals (und er
300 miles ) and on strong b roadcast stations
whose signal apparently arrive from sev­
eral directions at once.

After fin al adjustment, touch up Ll-Cl
for lowest SWR. If the SWR is still too
high . the input may be matched w ith an
add itional network. however. the S\VR of
the installation shown was 1.3 : 1 and this
was not felt necessary.

As described . the array only allows two
p rim ary directions. Although not tried. a
second relay could be installed to short out
the 180° p hasing line which would give a
bi-directional pattern b roadsid e to the array.
If an additional set of contacts were used
to disconnect element 2, slightly more gain
would probably be obtained (4 dB or so),
but the effect of the floating element on
the side nulls is not known.

The array has been in use for over three
months and the results have been very satis­
factory. A similar array is planned for 75
meters in the near future. . . . K8DOC
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Now Available . . .

Technical Topics for the
Radio Amateur

by Pat Hawker G3VA

This fasci nating book is a lmost
a complete hand book in itself. It
cov er s sem icond uctors, compo­
nents, constr uction, rece ive r s,
oscillators, transm itters, modu­
la tion, power supplies, antennas,
interferen c e, a nd test equip­
ment.

Hundreds o f circuits and idea
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a vailahle in A me r ic a n hand­
books and magazines.
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of Great Britain
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in the US ond Canada

O rc/er from :

73 Magazine
Peterborough, New Hampshire 03458

33

,



Robert C. Green, W3 RZO
3304 Collier Road
Adelphi, Maryland 20783

Hamateur Acoustics

Have you ever noticed , when copying an,
other station, some types of signals seem to
bounce around the operating room? And
have you ever notied in the background of a
phone station you can hear kids yelling,
doors slamming, telephones ringing and
other miscellaneous noises? Sure you have,
and naturally all of this makes for harder
copying. I t also stands to reason that if you
can hear background noises in other stations
they can hear background noises on your
signal. To eliminate some of these head ache
factors, why not sound cond ition your shack?
This can be done even if the station is in the
living room, den or family room. But if you
have your own little cubby-hole away from
the cares of the world, such as the basement
or attic, so much the better.

Even though the term sound-cond itioning
was used, why can't we say noise cond ition­
ing? Isn't it one and the same? Well, yes
and no. Sound is usually defined as being a
wavetrain or series of periodic pulses having
a definite p itch, such as good copy from a
C\V station. Noise is usually defined as a
series of non-periodic pulses having no
definite pitch, such as QRN behind that CW
or phone station. Some acoustic engineers
break it down even a little further as, "\Vhats
one man's sound is another man's noise." So
sound and noise are and are not the same.

Assume that you are copying a nice clean
phone station, with no background noise,
atmospheric or otherwise, when all of a sud­
den a plane flies overhead, or a heavy truck
goes down the street. AIl at once you have
noise that is both distracting and annoying.
Just how does this noise get into the build­
ing anyway? Simply stated, the air is set into
motion by the object, the air in tum is
pulsed against the sides of the building, and
the walls, acting as a diaphragm , cause the
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air inside the building to vibrate. What
makes the noise so disturbing is that it does
not die out instantly but is reflected from
one object to another. For example, if the
wave hits a plaster wall, 97% of it is re­
flected. The reflection of noise or sound is
known as reverberation. Every room or
auditorium therefore has a reverberation
time, which is the time necessary for the
sound level to drop 60 dB from the original
sound level. This time is also dependent on
the frequency of the signal, or sound. That's
why some of the signals you are trying to
copy seem to bounce around the room . If
the reverberation time is too long, new sounds
and noises will be added to the old , causing
a discordance. Hence, when a room is sound
conditioned, it means that two basic things
are being done. The reverberation time is
being reduced to a predetennined value,
and the reverberations are being absorbed
as much as possible. Even a small room, 10
feet by 12 feet, 8 feet high, has a maximum
accep table reverberation time. The optimum
reverberation time for the same room will
be different for speech and music. For a
room of approximately 1,000 cubic feet the
maximum reverberation time is 0.835 sec­
onds. The optimum reverberation time for
speech for the same room is 0.76 seconds.
See Table 1.

It was stated that a plaster wall reflects
97% of the sound hitting it. This figure is the
percent of acoustic reflectivity of this sur­
face. So the opposite would be the acoustic
absorptivity of the surface, and is known as
the coefficient of sound absorption, and
written as a decimal. In the case of the

'"'The sabine is a measure of th e sound abecrptton of
R sur reee. It is equh'alent to a perfectly absorptive
hurfo('e one-foot square.
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Table I. Various room sizes a nd their optimum reverberation t imes for speech and music. The reverberation
times are given in seconds; room size in cubic feet.

Room Max:. acceptable Optimum Optimum Optimum
Size reverberation music speech & music speech

1.000 .835 .835 .8 17 .76
2.000 .905 .88 .84 .769
5.000 1.02 .976 .89 .775

10,000 1.12 1.07 .93 .7B

T = .05 X 1,000/17.76 = 2.81 seconds

Table 2. Absorption coefficients at 512 Hz of mete­
rials commonly found in the home.

One average male adult = 4.2 sa bines
8' by 10' lined rug (80 sq ft x .2 ) = 16.0 sa bines

and the number of sabines in this area would
have to be added to the total of the wall. 50
in our problem, the reverberation time of
the bare room is:

.032

.017

.1-.2

.2-.3

.3 I

.0 15

.08

.06

.15

.5· 1.0

.027

.03

.0 I
1.0
.034
.033
.03
.06
.03
.03

4.2-4.7
3.5-3.8
2.3-2.5
1.0-4.5
. 1-.2
.32

IS" brick wall, unpainted
18" brick wall, painted
Ca rpets, unlined
Carpets, lined
Celotex, unp erforated, 112" thict
Concrete
Cork flooring slabs, glued d own
C ork tile
Cretton dot h
Drapes
Glass, single th ickness
Battleship li noleum
MlIrble
Open window
Plaster on wood lat he
Plaster on wire lathe
Plaster board
Wood , white pine, unpainted
W ood, white pine, painted
O at fl ooring , va rnished
Human, avera ge male adult
High school student
Average female adult
Upholstered seats, thick plush
Wooden chai rs
Masonite, on 2" x 4" duds 16" c.c,

This value as can be seen is far above the
op timum value of .76 seconds.

T he next step then is to consider what is
going to be placed in the room when it is
furnished . Of course there will be the person
operating the station, the transmitter, re­
ceiver. and other gear. an operating desk. a
chair, framed certificates, a rug, and curtains
at the windows. By refering to Table 2
again we can comp ute the additional absorp­
tion of these items.

plaster wall the coefficient would be .03
sabines," Table 2 gives the coefficients of
some of the more commonly found objects in
the home. The figures given are for 5 12 Hz
and are considered the average, since the co­
efficient will vary with frequency. The lower
the fr equency, the lower the coefficient. The
total number of sabines of a surface is the
number of square feet t imes the coefficient.
For items such as chairs and people it is not
necessary to find the area. just multiply the
number of units present by the coefficient.
But if the chair is occupied. then subtract
the coefficient of the chair from the co­
efficient of the person. T he reason being, that
the time will be different for unoccupied
and occupied rooms. The formula for find ing
the reverberation time is:

.05 X Volume of room in cubic feet
Time = 5 I 'a »nes.

Let's assume we want to sound condition
the room mentioned above; 10' x 12' by 8'
high. This gives 960 cubic feet ( 1,000 cubic
feet for our purposes ) in this example. Also
we want the room designed for the optimum
reverberation time for speech. F irst we have
to find the basic reverberation time. Again
let's assume that the walls and ceiling are
plaster board and the floor is varnished oak.
There are two wi ndows, closed, each 3' x 5'
and a closed door, painted p ine, 3' X 6W.
Using Table n for the coefficients we have:

O ne 10' x 8' wall = 80 sq ft x .03 = 2.40 sabines
Second 10' x 8' wall 2.40 sabines
One 12' x 8' wall = 96 sq ft x .03 = 2.88 sabines
Second 12' x 8' wall 2.88 sabines
Ceiling 12' x 10' = 120 sq ftx .03 = 3.60 sabines
Floor 12' x 10" = 120 sq ft x .03 = 3.60 sabines

17.6 sabines
Because the glass in the closed windows.

and the wood in the closed d oor, have for ull
practical purposes the same coefficient as the
plaster hoard walls. they will not have to be
considered separately. If the windows or the
door were open, their area would have to
be figured and subtracted from the wall area
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As with the glass in the windows, we can
disregard the framed certificates because of
the coefficients. Now the room will have
32.3~ p lus 17.76 subines or a total of 50.10
sahines. The reverberation time will now he:
T = .05 X I,OOO/ 50.lO = 0.99 seconds
This is still too long hy .23 seconds from
the op timum time of .76 seconds and still
too high for the maximum reverbration
time.

For all practical p urposes though, we
could stop here and say that the room is
now correct. The reason is that the total
area of the room is small and in the future
things will he brought into the room, such
as books, paper, and maybe an addi tional
chair. But for the purpose of our example,
let's cont inue as if nothing more will he
added to the room ill the future. Then the
add itional sound absorbing material needed

- 3.0 sabines

Absorption needed 0.5 V IT =
.OS X 1,000 /0.76

6,~ . 78 sabines

(j5.78 mmus 50.10 equals 15.68 sab ines
needed ill additional material. Let's say we
decided to use a wall covering to get the
Heeded absorption, so to find the number of
sq uare feet to be covered :

15.68 / coeffi icicnt of material to be used.

By using the table of coefficients and do­
ing a litt le fi guring we can see that it might
become difficult. Suppose that plain celotex
is decided upon then 15 .68 / .031 would give
SO.5 square feet that has to he covered. This
is less than the sq uare foot area of any of
the walls or ceiling. We could cover just
part of a wall, hut the appearance would look
odd . However, and again assuming, suppose
that hoth windows are in one of the 10'
walls, then 80 sq uare feet minus 30 square
feet, both windows, give a remainder of 50
square feet. This wall could be covered, dis­
regard ing the remaimling half-foot of mate­
rial needed.

Another solution would be to change
something already ill the room, such as the
cur tains. Instead of using cretton cur tains,
why Hot use drapes. By using material which
is not too heavy, something that might have
a coeffic ient of 0.3, we get the following: 48
sq uare feet of cur tains times .3 equals 14.4
sab ines. The room would now have:

17.76 sabines in basic room
39.54 sabines from the furnishings
57.30 sahi nes

The reverbera tion time would now be:

T = .05 X 1,000 /57.30 = 0.87 seconds

Theil this gives a difference of only .11 sec­
onus above the op timum time. This is assum­
ing that the drapes are closed, covering the
entire windows. If the drapes were made
longer, from ceiling to floor, then this would
correct the time. By opening the drapes we
now have a method of varying the amount
of absorption and time, if it has to be done.
The greater absorbency of the d rapes will
mask the absorbency of the walls and win­
dows they cover to some extent. However,
if the drapes are not tight against the walls
ond windows, some sound will get behind

can he found by transposing the formula to
give:

I

.12 seblnes

1.62 sabines
.2 seblnes

Y f

- 7.20 sabines

32.34 sabines

-

,

Operating d es~, painted pine
6'x)'x)' (consider it a box)

= S4 sq ft x.03 =
One wooden chair, painted -
One upholstered chair, avera ge
size seat
Radio gear, assume 12 sq ft of
surface 12 sq ft x .0 1
Two curta ins, cretton, 6'x4' draped
and fold ed to cove r entire window
48sqftx.15

36 73 MAGAZINE



them and be absorbed. So it is not necessary
to sub tract the area of the walls covered hy
the drapes.

If you decide to sound condition the room
as if it were a rad io stud io, then the op ti­
mum time changes. For a rad io studio the
most satisfactory time has been found to he
about two-thirds the optimum time for
speech. For a music recording studio the
time is about two-thirds of the optimum
time for music. These fi gures only hold if
the residual noise in the room does not ex­
ceed 5 to 10 dB .

If the shack is in the living room or d en
most of the needed absorp tion can be made
lip in drapes and upholstered furniture. The
XYL will be more than glad to pick these
items out for YOll. \Vhen the statio n is in the
a tt ic it would be wise to remove the floor
and insta ll rock wool or fiber glass mats be­
tween the joists. When reinstalling the floor
get the joints butted together as tight as
possible, or use tongue and groove flooring.
It is surprising how much sound can get
through cracks. If it is impractical to re­
move the old flooring, install a false floor
about two inches high with the mats beneath
it. This wiIJ not effect the coefficient of the

floor, but it will help dampen any vib ra tions
that the floor, acting as a diaphragm, would
transmit to the cei ling below. As for the
basement, the cei ling should be treated in a
similar manner, instalJing fiber glass mats
between the joists before covering with any
acoustic t ile.

Any ilOise carried through heating ducts
between rooms, can be attenuated to a great
d egree b y lining the inside of the ducts with
a sound absorb ing material. Use e ither fire­
proof tile or fiberglass, held in place by glue
or some fon n of stap le.

When buying any acoustic tile, make sure
yon get the coefficient number from the
manufacturer's literature. Also, try to get
material which will not have to be painted
Inter as this will reduce the coefficient by
15%. This should have been taken into uc­
co unt with the plaster-board walls men­
tioned in our example because the walls
would have been painted a t the time of
construction, but it was not figured for ease
of computing. The 15% would not reach full
va lue until about th ree coats of ligh t weight
water base paint has been applied, or two
coats of heavy oil paint.

.. . W3RZD

"
the NEW

PORTABLE ANTENNA with NON·SHATTERABLE NYLON BASE

• 20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2pounds
• Complete for 5

Frequencies

Patented

New! announcing a

40 METER KIT
with the New " Vacat ioner"

ask yo ur local deafer or

$24.50

ONLY $3.50
Kit contains 40 meter coil and 33' counterpoise.
Can be used on any new "vacationer" Portable Antenna.

DPZ CORPORATION P. O. BOX1615 • JUPITER, FLORIDA33458

•
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Jack Bruce WAbUVS
Box 259, Route 3
Carmel, C aliforni a

A Workbench Clutter Filter

CluHered work bench? Try this surefire bench clutter filter
designed by W AbUVS.

Drawn on a sheet of paper as a sche­
matic. a simple one-stage ampli fier will ap­
pear beguilingly simple, but once this sche­
matic has been fleshed out into electronic
bone and tissue on the breadhoard. one he­
gin s to wonder where the simplicity went.

The gadget outlined here represents an
attempt to clean up a lot of loose odds
and ends about the workbench and confi ne
them to a handy panel assembly on the
p remises. Its development was promoted by
various unpleasant encounters with almost
every b readboard assembly I have ever
built .

The proverbial final straw was loaded
aboard about a month ago. On that d ay I
had an errand to perform, one of those
itchy things dreamed up by the XYL. How­
ever, since " JI" hour was some 45 minutes
away I figured this gave me just enough
time, if I hurried, to run some tests on a
group of 1619's that happened to wash up
on my personal beach. Out carne the power
supply, the filament transformer, the volt­
meter, 2 ammeters, an output transfonner
and a speaker. These were all hurriedly
arranged, each in its respective place und
all nicely tied together with a bird's nest
of hook-up wire. The last item of the array
was the speaker which I intended to hook
into the circuit with alligator clips. W ith
a glance at the dock to see how much
time was left , I leaned over the workbench
like a bullfighter over a bull and plunged
home the two alligator clips, all the wh ile
keeping half an eye on the clock.

As it developed , half an eye was all I
could muster some seconds later as I p ushed
a good part of the scrambled equipment

'!o.-

- ~

;:
• •- • ,

•,

Anyone who has ever breadboarded an
electronic circuit knows well what a prodigi­
ous mess this endeavor can spawn on the
home workbench. Commonly this same bram­
bly mess can become not only unsightly in
appearance but also physically dangerous,
as I am sure a good many people can testify.
Described here is a simple device which will
assist measurably in preventing a good part
of the unpleasantness from ever develop­
tng.

Note that the individual input receptacle to each
of th e four ammeters is not shown on the photo­
graph . The reason for this is that I d id not recog­
nize the desiro!lbility of this [eeture until after the
photograph wa s taken. All 'on'-'off' switches are
turned 'on ' by push ing the switches 'up' . All meter
selector switches posit ion by actuat ing toward th e
desired meter.
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Fig. I. Wiring diagram of th e workbench duHer filter. This gadget is handy and guaranteed to clean
up your workbench!

off my chest, struggled to my feet, cut all
line switches, and thankfully staggered off
about that errand. I don't know into what
part of that seemingly innocuous plethora of
wire my alligator clips were slipped, but,
certainly, it was not the voice coil of the
output transformer.

Later. having performed the errand for
the XYL and in the process recovered a
portion of my shaken nerve, the tests were
continued toward a result which included
not only tube curves but also a couple of
charred filament wires, an abused ammeter
and a throbbing elhow. The latt er got that
way from having richocheted from a B
plus off the workbench shelf.

These, then, were the conditions under
which the Workbench Clutter Filter was
conceived and built.

The assembly consists of three separate
parts. The first of these is the power sup­
ply which is variable from approximately 0
volts to 400 volts and is controlled by a
small Variac. Note that in order for this
type of voltage control to be successful,
either solid state rectifiers must be employed,
as is done here, or a separate rectifier
fi lament transformer must be used . The
second part of the assembly is made up of
five meters, four of which are de types
measuring from 1.5 rnA to 500 rnA; the
fifth meter is an ac type covering two

ranges, 0-15 Vac and 0-150 Vac. The latter
range is used to monitor the ac line voltage
or ac input voltage to the power supply.
The third part of the assembly is made up
of an audio output transformer and a speak­
er. These latter components can be used
separately or together as a unit depending
on switching arrangements used. Three or
more sets of leads should be fabricated for
use with the assembly. These can be made
from new material or from television cheater
cords with the chassis ends hacked off and
a pair of alligator clips soldered onto each
set. These leads should all be marked for
polarity, as should all meter and power plugs
on the panel. ( Use your XYL's best crimson
nail polish for this purpose and be assured
of not forgetting. )

Operation of the assembly is quite simple.
To illustrate, let us return to the 'shocking'
experimen ts which led to the conception of
the assembly; the 1619 tube experiments.
Plug a set of leads into the power supply.
being careful to observe polarity. Connect
one clip to the plate of the 1619 and the
other to ground. Read plate current with
the 0-100 rnA meter. Plug another set of
leads into the 0-15 rnA meter. With a second
power supply feeding through these leads
screen current will be metered.

The output transformer-speaker combina­
tion can be used whenever trouble in the
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final audio output stage of a receiver is
suspected. This is accomplished by plugging
a set of leads into P9, closing (pushing up )
switch S8 and attaching the clips. one to the
plate of the output tube and the other to
B plus. If th is test clears the trouble, next
remove the leads from P9 and reinsert into
PIO. Open switch 58. Break the speaker
leads on the receiver being tested and clip
the test leads on the secondary of the output
transformer. These two tests will determine
if either output transform er or speaker is
at fault.

The remaining portion of the panel assem­
bly, the filament transformer, is self ex-

planatory, servmg only as a convenient
source of filament voltage for tubes under
test. As a precautionary measure, always
remove test leads from the panel after an
experiment has been run. It would be most
easy to overlook a shorted pair of leads
(clips together ) and either bum out the
main power supply or the filament trans­
form er.

This about wraps it up. If your clutter
filter contributes as much toward the con­
tentment and well-being of your shack as
it has mine, you may have to start a fight
wi th the XYL to generate some excitement.

. . . WA6UV5

Rl . R4, to matc h theo r 12.6-volt
on T4.

T4- 800 VC T, 200 mA po wer transformer
with at least one filament winding
to power pilot light .

TS-- Vc'lria ble Avto.trensfo rmer . I use a
50D-watt unit.

Light- 6.3-volt
winding

n ,

clutter filter.

SI - SPST togg le switc h. Meter multiplier .

52-SPOT togg le sw itch. ACV mete r
selector, line voltage o r auto-trans­
forme r output voltage.

53. 55- 0 POT toggle switch. Mete r selector
switch .

54- DPOT togg le switch. Meter branch
se lecto r switch.

56- DPDT toggle swi tch. Inse rts selected
mete r into Bcplus circui t.

57- SPST toggle switch. Bcplus control.

S8-SPST toggle switch, Permits use of
speake r wit hout input transforme r.

T1- Audio ou tput transformer . 4.5k ohms
to 3.2 ohms primerv to secondary
will p robably prove most useful.

T3- Filame nt tra nsforme rs. 6.3 vo lt, cur­
rent rating as d esired .

Pilot

1I .

Table I. Parts list for the

C3-20 ~F/450V elect rolvtic s

D- For 800 Vct t rens fcrmer use su f­
ficient number of diodes to produce
a value of 1200 PIV in each leg plus
one d iode as a fudge facto r. I used
Serkes-Terzien F·b diodes in each leg.

l 2- W ha teve r is available; I used I
Hen ry units fro m old TV power sup­
plies.

P4- Sing le llO-volt female receptebles
used as in dividual inputs to each
of the mete rs.

PS-- Sa me as PI used as input to My
of the fou r ammete rs.

P6- Same as PI as Bvplus rece pte ble .

P7, PS- Double li D-vo lt female recepteble :
P7 is 12.volt outlet and P8 is e-volt
outlet.

PIO- Double 110 volt female rece pteble :
P9 is input into output transfo rmer.
PI O is input into speaker.

RI- Me+e r multi plier resistor; select for
particula r mete r used .

R2- 30k ohm , 10 watts.

etc .- Abou t 400 to 500 K ohms across
each recti fier diode.

P9,

thruPI

C I. C2,

NEW! the
r ,

DIGITAL AUTOMATIC I.C. KEYER
o Portable 0 Dot and dash memories 0 IC's and transistors
for best performance 0 50 V.A. reed relay 0 Easy to use
-two squeezes send "CQ" 0 6-60 WPM 0 Precision double
paddle-built in (provision for external paddle) 0 Monitor-­
including speaker, tone and volume controls 0 "lambimatie"
- sq ueeze for alternate dot and dashes 0 Send for free
brochure

104&3 ROSELLE STR EET
SAN DIEGO, CALIF. 92121OMEGA ELECTRONICS CO.

$85'··

WIRED AND TESTED
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Thomas R. Yocom WA00BJ
1875 Country Club Drive
Marion, Iowa 52302

Genera/Information

About Amateur RTTY

Fig. I. With the local loop shown here, the teletype
operator can type on the keyboard and activate
the printer for printing .

Types of machines

There are many different types of tele­
printer machines, manufactured by differ­
ent companies. Many of the ones available
to hams have been manufactured by the
Teletype Corporation. For example, the
models 12, 15, and 19 are frequently found
in amateur circles. Many people who enter
into RTIY select the model 19 because it
offers flexibility at a reasonable cost. The

flexibility results from the tape equipment
which is an integral part of the model 19
while the cost is moderate because of the
machine's age. (One can purchase a model
19, pre-tested and shipped to the door, for
approximately $150.00). Other models, such
as the model 15, which does not include
tape equipment, can be acquired for con­
siderably less. On the other hand, for those
who can afford the very finest, model 28
machines are available.

Tape equipment

When we speak of "tape" we are referring
to the 5-channel paper tape that can be
used to store information for later use. In­
formation can be placed into paper tape
using a paper tape punch. The information
is then saved until it is later read by a
paper tape reader. The information con­
tained on the tape can be alphabetic, nu­
meric, and!or control. By control infonna­
tion, we mean information capable of per­
fonning such functions as ringing a signal
bell, advancing the paper in the typer, or
returning the typing unit to begin a new
line. All of this information is stored on
the tape in the Form of punched holes which
by their position and number indicate the
particular character of interest.

Tape equipment is popular in the RTTY
field, because it enables one to prepare
messages ahead of time and to send them
automatically when desired. This is accom­
plished by punching the messages into
paper tape and then later reading them
with a paper tape reader at a high speed
(approximately 60 wp m). Many amateurs
enjoy calling "CQ" by using tape equip­
ment to send out the signals which, when
received, generate the normal type of CQ
format, i.e., CQ CQ CQ DE \VA00BJ
KKK. The tape equipment thus represents
a way of transmitting from a teleprinter
machine without actually doing the typing
at the time of transmission.

KIt II:S
1tl!IIIT

D.C. ~OWI:It

stUCTOIt
....GNeT

1t("8 0AItD
CONT"CTS

The number of radio amateurs using tele­
printers on the air is increasing at a great
rate. Each of these new amateurs is faced
with many technical problems which must
be solved. Some are fortunate enough to
live near an already established amateur
teleprinter station. For those not so fortun ate,
there has been a great need for down-to­
earth information on the manner in which
one goes about entering the ranks of the
current operators. The comments here re­
corded have been assembled to assist those
amateurs who are in need of fundamental
information and instructions.

The infonnation which follows is not in­
tended to answer all of the questions that
may arise. There are several publications
available which go into the details of the
teleprinter machines and how they operate .
Interested amateurs should acquire these
sources of infonnation and read them care­
fully. It is hoped that the Information pre­
sented herein will enable those who are
interested to make better use of the existing
publications.
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Fig. 2. With this loca l loo p arrangement , t he printer
will print fr om either the keyboard or the tape
reader.

SEL ECTOR
.....GNET

CONTACTS

I(ETBO...RD
CONT...CTS

.....
SERIES >

RESISTOR.....
D.C. POWER

T"'PE TR...NS.. ITTER

A local loop

In teleprinter installa tions, a closed cir­
cuit is referred to as a loop. Thus a " local
loop" is a closed circuit which encompasses
equipment in your local area, i.e. , only your
machine. A local loop could consist of a
printer and a keyboard or a p rinter and a
paper tape reader. T o set up a local loop
with your model 19, you will have to locate
the leads connecting to the selector magnets,
the keyboard , and the paper tape reader­
transmitter. Details on how to loca te these
leads will be p resented later in our d iscus­
sion .

The inter-wiring required for successful

The selector magnets can be wired in
series or parallel. In general, they are wired
in parallel. The magnets are energized with
direct current-GO rnA being required for
proper operation when wired in parallel. The
model 19 is generally supp lied with an ap­
propriate power supply which will furnish
the current necessary for the selector mag­
nets and also the tape p unch and tape read­
er. The supply is in general capab le of sup­
plying 120 volts a t 800 rnA (1200 rnA in­
termitten t) and may carry a \ Vestern E lec­
tric identification of KS-5928. The resist­
ance of the selector magne ts is low and a
series current limiting resistor is required
when using the 120 volt supply . Do not at­
temp to operate the unit without the series
resistor. The magnets will overheat in a few
minutes time and will bum out shortly there­
after! A variable resistor is desirable so that
the current can be adjusted when the unit
is periodically serviced. A suitab le resistor
would be a 2500 ohm un it rated at 20 watts.

The selector magn ets do not have to be
operated with a high voltage de supply. Low
voltage supplies will work quite well and
reduce the danger associated with the higher
voltages. The ' main advantage or' using high
voltage is the self-cleaning of contacts wh ich
takes place due to the slight arcing.

How the machines work

The teleprinter is activated by releasing
the printing mechanism. Th is is accomplished
by de-energizing the selector magnets. In
the model 19, the selector magnets are lo­
cated on the left-hand side of the machine.
\Vith the printer motor running, the printer
unit is maintained inactive as long as the
printer magnets are energized . \ Vhen cur­
rent ceases to flow, the magnets release. If
the current is interrupted accord ing to the
"teletype code", the printer will be activated
and the appropriate character will be
printed. The more detailed publications ex­
plain the manner in wh ich this is accom­
plished.

The model 19

The model 19 ean be thought of as hav­
ing 6 essential parts :

I - a model 15 page printer
2-0 keyboard capable of transmission to

an outside circuit. a paper tope punch.
or both simultaneously

3-a paper tape p unch
4-a paper tape reader and transmitter
5-a stnrdy table containing power dis-

tribution connectors
6-a suitable de power supply
The above six parts, when properly con­

nected. enab le the operator to perform the
following functions: .

I - receive incoming messages on the page
printer

2-prepare paper tapes while receiving in­
coming messages

3- prepare paper tapes while simultane­
ously transmitting directly from the
keyboard

4-transmit from the keyboard to external
circuits (while transmitting. the in­
formation can b e p rinted on the printer
or can be transmitted "b lind")

5-transmit from the paper tape reader
(see #4)

6-receive on the printer while transmit­
ting with either the keyboard or tape
transmitter.

Function 6 is especialIy interesting for
it enables one to operate in a simulcast
mode. The discussion which fo llows will not
be concerned with this mode of operation.
Persons interested in exploring this type
of operation should consult the more ad­
vanced publications covering RTTY con­
figurations.
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Fig . 4. Installation of th e RTTY converter in the loca l
loo p t o e ne rgi ze the printer fr om received RTTY
signals.

Comments on unit wiring
Although you will find several publications

showing a wiring diagram for the mod.el 19,
this does not imply that your model 19 will
he wired exactly as shown in the diagram.
At first this sounds as though it would pose
grea t problems. However, a few minutes
spent exp loring the machine with an ohmme­
ter will pretty well identify the necessary
wires.

In general , you will find two wires co ming
from the printer which ure terminated with
phone plugs. On e will b e red and the other
will he black . It is these wires which you
will want to examine with an ohmmete r.
Sometimes one is the keyboard while the
other is the selector magnet. O ther times,
the two centers of the plugs are the one unit
while the two outsides are the other. Yon
will have to st udy your machine to deter­
mine exactly Imw it is connected.

Switching j ll~ck s arc provided for th e phone
plugs. These jacks a rc m ounted in the model
Hfs table along with the various p ower con­
nectors. Fig. 3 shows how the jacks are
wired and co lor-coded.

Assuming tha t you are using the standard
Western E lect ric KS-5928 power supp ly, the
power connections are straight-forward . On
the hack of the table, you will find various
sockets that will accept only special keyed
plugs. These p ings arc conta ined on either
the power supply unit or the printer.

T he power from the incoming line is sup­
plied to the power supply by the toggle
switch located under the table top (left
hand side). T his switch represents the main
power switch for the ent ire teleprinter ma­
chine. The printer's motor is controlled b y
th e "on-off" switch located on the front of
the printer. Some un its also have a switch
to contro l the ac to the tape reader's motor.
If your machine does no t have such a switch
one should he insta lled.

Provision is made for mounting a switch
in the box conta ining the general power
switch mentioned above. If your model 19

Q~ :----a= ""OW
GREEN...

Fig . 3. C olor coding of the switc hing jo1ds found
in the Mod el 19. W it h the plug inse rted, connections
are made to red and yellow.

Such a circuit is shown in Fig.I. Since the
keyboard "switch" is normally closed, a cur­
rent wiII flow through the selector magnets
keeping them energized with an amount of
curren t governed by the se tting of the current
control res istor. When a key on the keyboard
is depressed, the normally closed contacts
will be interrupted m omentarily. This will
cause the selector magnet to de-energize
and thus activate the printing mechanism.
Note that the circuit is not simply opened
and then closed again. The actual interrup­
tion may consist of severa l openings and
c losiugs-cthe number and spacing depend­
ing upon the character being sent b y the
keyboard. A complete discussion of the "tele­
type code" is presented in severa l of the
detailed publica tions.

\ Vi th this simple local loop, one can type
on the keyboard and have the characters
displayed on the printed page by the printer.
Now observe th at the tape transmitter is
simply another normally closed switch. If
the a bove loop is opened and the tape trans­
mitter inserted. we would have a new loop
in which the p rin ter could receive from either
the keyboard or the tape transmitter. Just
as depressing a key on th e keyboard causes
the circuit to he interrupted momentarily,
so passing tape through the tape reader
causes the same thing to h appen. Such a
loop is shown in Fig. 2.

\Vith the above understanding of the units,
we can immediately wire a local loop con­
raining the keyboard and printer. The loop
would be a series circuit containing the fol ­
lowing elements :

I-the keyboard SPST "switch"
2-the printer's electromagnet
3-a curre nt cont ro l resistor
4-01 source of direct current

operation can be greatly simplified by think­
ing of the uni ts performing like the following
components:

Printer-an electromagnet which is normally
energized

Keyboard-a SPST switch which IS normally
closed

Tape Reeder-Iransmitter-; SPST switch which
is normally closed
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SELECTOR MA GN ET S
KEYBOARD (P ARALL ELl

TAPE
TRANSMITT ER

.O~:T
R.f. BY PAS~

5 1- "LOCAL" SWITCH; CLOSED MAN UALLY
fOR LOCAL LOOP OPERATIOtl, NO.

SZ-"TRA"'SMIT" S WITOI, CLOSED BY
TRA"lSMITT ER'S SWITCHIMG CIRCUITS, N.D.

S3-"COtlVERTERS" SWITCH, N.C .•
OPENED BY COtlVERTER AS TELETYPE
CODE IS RECEIVED

Fig . 5. Th e " Ma inliner" frequency-shift keying circuit
described by K8DKC in th e Ma y 1965 issue of QST.
The resistor R. is ad justed for 60 mA through the
se lecto r magne ts.

ill this mode of operation that the printer
motor need not he running.

\Ve should now note some interactions
which take place between the paper tape
reader-transmitter and the above mentioned
switches. If you want to send something,
whether it he fro m tape or the keyboa rd ,
the "send-reo-break" switch must he in the
"send" position. Furthermore, if you want
to send from paper tape, the «keyboard­
kbd /tapc-tape'' switch must be in the "kbd /­
tape" or "tape" position. Also, when trans­
mitting tape, remember to turn the "sole­
noid switch" to "on". Note: Some tape trans­
mitters have other switches connected in
series with the solenoid switch . These in­
clude switches to stop transmission if there
is no tape in the reader, etc.

Radio teletype
Up nntil now, we have concerned our­

selves with the mach ines used to send and
receive teletype. But we have not talked
about app lica tions involving anyth ing other
than a local loop. Certa inly the fascination
of typing on an over-sized typewriter will
wear off quickly. Let us then pursue the
recep tion of teletype signals and the manner
in which they can be used to activate a
teleprinter machine.

You will recall that we said the printer
was activated by interrupting the flow of
current th rough the selector magnets. It then
follows that if we could get the receiver to
interrupt the flow of loop current in step
with the intelligence being received , we

Inter-unit operation

There are severa l modes of inter-unit
operation possible with the model 19. \Vc
indicated before tha t one must identify the
leads coming from the keyboard and select­
or magn et. We implied that they were d i­
rectly connected. Actually, there are switches
installed in these lines. You will find three
switches on the front of the printe r. The
one on the far righ t is the "on-off" switch
for the printcr motor. The motor m ust be
turned on to either receive with the p rinter
or to transmit with the keyboard. It does
not have to be on to punch tape (h lind
punching). Now observe the switch on the
left hand side of the printer. T his switch
is connected in series and in parallel with
the keyboard . In the "send" position the
keyboard is connected to the out-going
wires. In the receive position, the keyboard
is shorted (bypassed) . In the «break" posi­
tion the keyboard circuit is opened . The re­
maining switch, loca ted slightly left of the
printer motor power switch , selects the mode
of transmission that will take place fro m the
keyboard. Thus, if in the "keyboard" posi­
tion, transmission will take place from the
keyboard to the outgoing lines. In the "key­
board and tape" position, transmission goes
to the outgoing line and the inform ation
being typed is simultaneously punched into
paper tape. When placed in the "tape" po­
sition, the keyboard will punch tape hut
will not transmit to the out-going line. It is

does not have the switch for controlling the
tape reader's motor, you will find that one
wire comes into the switch box, loops around,
and then goes back out. The new switch
should be inserted in this loop.

The "on-off ' switch mounted on the front
of the tape reader-transmitter is Hot a pow­
er switch controlling the ac drive motor. The
switch is connected in series with a solenoid
used to maintain the transmitter inactive. If
you lift off the cover of the transmitter, you
will find a large solenoid located near the
front, on the left hand side of the unit. If
this solenoid is energized, the motor will
turn the vertical shaft and "read and t rans­
mit" the information contained on paper
tape. T hus to send from tape, two sources
of power must be connected to the tape
reader-the He power to the motor and the
de to the cont rol solenoid. The de for this
solenoid is distributed via the printer's 1Il ­

ter-unit switches (see next section ).
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Fig. 6. The station set up used at W A0 0 BJ .

would have a set-up capable of receiving
teletype signals and converting them into
the p rinted word. If the teletype signals
were transmitted in a make-and-break fash­
ion, we could , for example, rectify the re­
ceiver audio output and apply it to a nor­
mally open relay ( So long as the signal was
present, the relay would be energized and
the contact would be kept closed). Thus
when the audio ceased, the relay would open
the loop to the printer and de-energize the
selector magnets and p rinting would take
place. Such a circuit, although lackin g many
desi rable characte ristics, can and indeed is
used by some amateurs.

In general two types of teletype transmis­
sion are employed by amateurs: freq uency
shift keying (fsk) and audio frequency shift
keying (afsk). F requency shift keying is ac­
complished by adding and sub tracting a
small amount of capacitance at the cathode
of the tra nsmitter's vfo. The addition and
subtraction are done in step with the condi­
tions existing in the local loop. The addition
or subtraction of capaci tance to the cathode
of the vfo causes it to shift its frequency
of oscillation. Thus, if current is flowing
through the selector magnets, one frequency
is transmitted. If current is not flowing, the
alternate frequency is transmitted . Thus the
condition existing in the loop is constantly
indicated b y the frequency being trans­
mitted . In audio shift keying, the same theo­
ry applies excep t two audio notes are trans­
mitted to indicate the cond itions existing in
the loop. This is accomplished by switch ing
the transmitter's audio input from one audio
oscillator's output to that of another.

The devices used to convert the received
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teletype signal into pulses capab le of operat­
ing the printer magnets are called converters
or terminal units. There are many different
unit circuits available and the literature
abounds with Information about them . Some
converters process the audio output of the
receiver while others p rocess the signal ex­
isting in the if section of the receiver. T he
output of the converter amounts to a switch
which is either open or closed . As soon as
you recognize this fa ct, you should realize
that the converter is very similar to the key­
board or tape transmitter so far as its func­
tion as a circuit element . Since the converter
output is just another SPST switch, we can
set up another series loop containing the
converter's "switch", the selector magnets,
the series limiting resistor, and a source of
direct current. See Fig. 4. As the receiver's
output changes in step with the intelligence
being transmitted, the converter's "switch"
will open and close and thus set up current
changes in the receiving loop identical to
those existing at the transmitting station.

To keep the converter from respond in g to
signals other than the one desired, it is
eq uipped with various filters which are de­
signed to reject the u nwanted frequencies.
A fu ll discussion of converters and filters
can be found in the existing detailed publi­
cations.

To summarize, transmitting involves con­
verting the make-and-break in the local loop
into either a shift in transmitter carrier fre­
quency or a change in the audio note trans­
mit ted . Receiving involves converting the
change in the audio frequency received
(aud io type converters ) into a make-and­
break signal for the receiving loop . (Note
that in receiving fsk the receiver's bfo is
tu rned on and beat with the incoming signal
just as in receivin g C\V signals.)

Shift circuits for FSK operation

Various shift circuits are available and
have been presented in the literature. One
very flexible circuit is that called the "Main­
liner" which was presented in the May 1965
issue of QST in the article by Irvin Hoff.
This circuit uses a small diode in a diode
switching circuit to add or subtract the ca­
pacitance to the vfo cathode. The circuit is
shown in Fig. 5. The model 19's power supply
can be used to power the c ircuit.

The circuit's operation centers around the
voltage drops appearing across the various
resistors. With the loop closed, a voltage of
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lar arrangement and has found it q uite
satisfactory. Once the basic principles are
understood, one can design any confi gura­
tion desired.

Conclusion

Although teleprinter machines may vary in
detail, the basic principles are all the same.
A basic understanding of the manner in
which the machines operate, coupled with
the electrical competence required for the
genera l class license, should enable the in­
terested amateur to install and successfully
operate an amateur radio teletype station.

W A(llOBJ
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IN MOST CASES

a given polarity exists across the diode.
Opening the loop (send ing a character with
the keyboard or tape) causes the polarity
across the diode to reverse. As the polarity
changes, the diode either cond ucts or does
not cond uct. Thus the diode either shorts
the capacitance applied to the cathode to
ground (thus connecting it into the circuit)
or «disconnects" the capacitance by allow­
ing the one lead to "float".

Station setups

No doubt every amateur teletype station
is set up differently. A typical set up is
shown in Fig. 6. The author has used a simi-

• f/odii1JJa factory sealed,
brand new, fully guaranleed­
exactly as we sold lill now ...
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6. R. AII.n KI EUJ
74 W.II. St.
Westerly, Rhode Island 02891

Computer Card Construction

Using surplus computer boards and sockets in homebrew
,

construction.

Printed circuits and miniature construe­
tion techniques have been used for ham pro­
jects for quite some time now; however.
most hams who use these techniques fail
to make full use of them by building tbeir
circuits on plug-in type computer cards. By
utilizing these cards, the ham has at his
finger tips instant inter-changeability. in­
stant access for repair or replacement, and
a means of including a temporary circuit
in a piece of gear today for replacement
tomorrow with a newer version. In addition,
surplus computer cards are readily available
and inexpensive. They provide cheap, con­
venient, and even disposable bases on which
transistorized and miniaturized gear may
he constructed.

Salvaged printed circuit boards and socket.

Obtaining the cards and sockets

If you are fortunate enough to be able
to get to an electronic junkyard, such as
those found in New York, Providence, and
Boston, then you should have little trouble
obtaining comp uter cards with sockets; in
most cases sockets will have to be dissected
from some small piece of computerized gear
which might otherwise be unuseable. Vir­
tually any type card and socket pair will
do as long as they are mating. Most cards
obtainable will be printed circuit boards with
smaIl components mounted on them. Some
boards may be quite large and may contain
octal type vacuum tubes. Again, the type
of card isn't too important as long as mating
sockets are ob tainable. However, it is advis­
able to choose one type card and its mating
socket as a standard so that full advantage
may be taken of inter-changeability. If you
are unable to obtain cards and sockets from
a surplus supplier, than you may purchase
them new from an industrial supplier at
increased cost . One type of card is called
a Vector Plugboard. This board and its mat­
ing socket arc available from most electronic
supply bouses.

Building a Card Frame

After ob taining the cards and sockets, the
first step is to build a card frame. The
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above the printed connector. After cutting,
the strips may be removed by using a knife
and carefully peeling away the unwanted
foil.

To wire the cards, several precautions
should be observed. First, when drilling use
a drill with a slightly dulled point to avoid
cracking the card . Second, avoid using too
much heat when soldering the foil to prevent
possible peeling. Lastly, leave quarter inch
margins on the sides of the cards in case
a support bracket is used.

It is a good idea when using these tech­
niques to make a trial sketch of the ten tative

The computer card frame used by KI EUJ. If trouble
is experienced with loose and wi991ing cards, use
the support braden shown in Fig. I.

Nt( DESIRED HI' BE'!:
OF SUCJ(£jS

DECEMBER 1967

ATTACH ENDS OF

-"- rc ""SIZE END PLATE

card fram e consists of a series of sockets
mounted on two metal strips. The computer
cards when finished are plugged into the
sockets in this frame. It is difficult to
specifica lly describe how to construct the
card frame since you may wish to use one
of a variety of cards and sockets. However,
Fig. 1 shows a unit which can be used as
a general pattern.

The photograph shows the particular card
fram e which I built using sockets with 17
connections and cards measuring 3" by 4'~" .

Spacing between sockets was B~ inches t o
allow room for bulky cards. Although the
photograph shows a card frame with room
for two cards, a frame may be constructed
which may hold any number of cards. In
some instances, the cards may wiggle notice­
ably in the sockets. If this occurs, a pair
of support brackets should be installed as
shown in Fig. 1. Materials for my par­
ticular card frame were obtained from sur­
plus tuning units.

SU'POflT IlRlCTS. ARE
IoI)lM1"[O 114· IN
TOWMO CENTER

Fi9. I. Construction of 0 cord frome to hold surplus computer cords ond connectors. Althou9h provision
for only two cords is shown in this drawin9. almost any practical number of ca rds may be held in one fra me.

Wiring the cards

The first step before actually building a
circuit on one of the cards is to unsolder
and remove all components from the cards.
After this is done, the card will be blank
except for several metallic connecting strips.
With a little forethought, it may be possible
to utilize some of these strips, so before re­
moving any strips, take some time and map
out your project to best utilize existing
wiring. Undoubtably, some of the metallic
strips will have to be removed before the
cards can be used. To do this, carefully
cut the foil strips to be removed about 1"

•



Oscillator card from a hybrid computer ca rd trans-­
mitter under construction by KIEUJ.
parts placement before actually wiring the
boards. By doing this, op tim um parts place­
ment can be obtained and a neat appearance
will be the outcome.

The photograph shows a sample circuit

Golden Bear Cj)SL Party
During the time from 0500 GMT, Decem­
ber 3 through 0200 GMT December 4, 1967,
each person checking into the Golden Bear
Amateur Radio Net will receive a certificate.
In order to be eligible for the Golden Bear
Net QSL Certificate, an operator must, dur­
ing his check in contact period , provide the
Net Control Station, the correct call, name,
and mailing address of his station. The
Net frequency is 3975 kHz, and cheek-ins
will he accep ted, with or without traffic,
on LSB, AM, or CW o

QSLs ca rds from stations who receive the
confi rmation certi ficate will be accepted
with pleasure and will be placed in the
hands of the Net Historian to be preserved
with other records of this program.

Baton Rouge, Louisiana
Cj)SO Party

The first week in December-December 3
through December 9-has been set aside by
the Baton Rouge Amateur Radio Club to
celebra te Baton Rouge's 150th year. The
club will award a certificate to anyone mak­
ing contact with a Baton Rouge Club mem­
ber during this week. You may use any mode
and any frequency. To receive your Ses­
qui centennial Certificate, send a large,
stamped, self-addressed envelope to Baton
Rouge Amateur Radio Club, P. O. Box 53194,
Baton Rouge, Louisiana 70805. But remem­
ber, it must be a Club member only.
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wired on a surplus computer board. The
circuit is the oscillator card taken from
a hybrid computer card transmitter now un­
der construction. If it seems like some of
the parts are missing, it should be noted
that the transistor, heat sink, and a few
resistors are mounted on the other side of
the card .

The techniques described are not intended
to be final techniques, but are presented
only to provide an introduction to the use
of computer cards as a base for the con­
struction of most any type of gear. The
hybrid computer card transmitter mentioned
above will be described in a later article
and will show how to mount tubes on com­
puter cards. In addition, an article is being
prepared which will describe a simple 10
meter walkie talkie using computer card con­
struction techniques.

. . . KIEV)

Data Net
There seems to be an above average

amount of interest in the subject of Un­
iden tified Flying Objects among radio ama­
teurs. Data-Net grew out of just such an
interest. The net members have a serious
interest in UFOs and a desire to communi­
cate with others on the subject. It is pre­
sumed that there are a number of 73 readers
who are similarly interested, hut who are
unaware of any organized activity, such as
Data-Net. Of course, increased participation
would multiply the effectiveness of Data­
Net. The group initially convened about ten
months ago.

Data-Net is still quite small, with some­
thing over 50 who contribute in one way
or another with enough regularity to be
considered full members. The net meets
weekly at 0300 GMT on Thursdays (8 PM
Wed. PDT ) at 14.315 MHz, either USB
or CWo Other frequencies are monitored at
selected times. Net Control is WB6RPL and
anyone interested should write him for up­
to-date operating information. Address let­
ters to Michael M. Jaffe, 624 Farley St. ,
Mountain View, California 94040.

Data-Net operates with no dues of any
kind. Contributions are entirely voluntary,
and they go mainly to cover mailing costs.
A report is published monthly and mailed
to net members. It covers operating activities,
news and views on UFOs, contributions by
members, etc.

. .. William H. Hunkins WA0KOM
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ENROLL UNDER NEW G,I. BILL
All CIE courses are availab le unde r tile
new G.l . Bill . If you se rved on ecuve duty
etnce Ja nuary 31, 1955, or are In service
now. cll"ek bO lt In eoupen for G.I. Bill
inlormalion.

work- h e analyzes your th inking to make sure
you are staying "on lile right track." Then he
m ails back your assignment the same d ay he
received it, so you can read h is notes I nd
corrections while everything is still fresh in
your mind.

These 2 F ree Books
M ay Change Your Life

If you itch fo r a better-paying, more inter­
esting job, t he two books we offer may have
your answer. One te lls how to quali fy for the
many fabulous caree r opportuni ties in elec­
tronics. The other tells how to get your F CC
License and break into broadcasting. Both
a re free. No obligation-Just ma il the coupon.
It may be the turning point of your life.

r-------------,
I Cleveland Institute of Electronics
I 1776 E. 11th St., Cleveland, Ohio 44114

I Pleue send me ... llllout cost or obligation:
1. YOllr .w-page book " How To Su<;<;eed InI Eleelroni<;, " descr ibing job oPPDnunities

I
in ele<;tronks today. in<;ludinll meee. In
broadcas ling, and how your courses can

I
prepare me lor Illem.
2. You, book on " How To Get A Commar­I eter fCC License ."

II Name o;;;;=. _
I Address _

II Cily Stale Zlp__

I Occupation Age :

I D Chl Ck h r. lOr G.I. Blll lnlormlSllon
I Acc,edntd MemberNanona! Horne StUdyCOIlflcil. I
I A Leader In EIectTonICllTrainl......Sinee 1914 I

ST. ..L :J

$215 a week at big-eity stations once you
h ave a litt le experience undcr your belt.

All You Need Is a License

You don't need an engineering degree to qual­
ify. You don't need a h igh school diploma.
A ll you need is a Government 1st Class F CC
License. If you have one, most stations will
welco me you wit h open arms. In fact, Radio­
Electronics magazine says: " 1f you can't get
a good job with one , .. you'd starve to death
in a candy store: '

For some men. getting an .F CC License is
easy. For others it 's hard. It depends on how
much electronics you k now when you take
the licensing exam.

Our specialty is making it easy.•F or over
30 years, we've been teaching men electronics
in their homes. No lost income-no classes
to attend. Yet our gradua tes lea rn t heir elec­
tronics so well, 9 out of 10 pass the FCC
exam. Without our training, two out of three
men fail! Fo r th is reason we can back our
license-prep ar ation courses with our iron clad
warranty. Upon completion of your course.
you must be able to pass the FCC exam ...or
your tuit ion will be re funded in full.

What makes our course so good? F or one
th ing, we use AUTO-PROGRAM MEDT... lessons.
You build your knowledge of electronics the
way you'd build a brick wall-one piece at a
time. Each "piece" is small and easy to
h and le, And it rests securely o n the pieces
thet came befo re it . It's easy to learn this
way. even if you o nce had troub le with your
studies.

And you get more personal attention than
you might in a busy classroom. You r inst ruc­
tor d oesn't me rely correct and grade your

Cleveland Ins1;l1;u1;e of Elec1;ronlcs
1776 E. 17th s-, Dept. ST-I 8, C levela nd , O hio 4 4 11 4

" I GIVE CLEV ELA ND INSTITUTE CREDIT FOR
MY GOVERNMENT 1ST CLASS FCC LICENSE,"

u ys Malt Stuczynski. K"­
ior transmiller opera to r.
Sl ation WBOE. " Ev e n
t h o u g h I h a d o n l y six
weeks of high school allle.
bra, C IE's AUTO-PRO.
GR A MME DT.. l esson s
mike etecrrcntcs theory

... and fundamenu15 easy.
After <;ompletinll my CIE course, I took and
l'aosed Ihe lsi Class FCC Exam. I now have a
good job in studio operation, n ansmin ina, pToof
of performan<;e, equipment servicing. Believe me,
CIE lives up to its promises. I reaUy enjoy my
...orj; and I'm on my way up."

T OOKI NG FOR A .JOB with more money and
L more exci tement? Become a Bro adcast
Engineer!

When you work at a radio or TV station,
you're where the action is. You're in on news
as it breaks. You bear new records before
they're released. You often know the behind­
the-scenes stories o f important events. You
rub shoulders with f amous people in show
business. athletics and politics. And you may
get to announce news or music and become a
local celebrity yourself,

There are deeper satisfac tions too. In emer­
gencies you help save uves and restore o rder.
D uring t he great power blackout of 1965,
radio helped prevent widesp read panic.

Yes, b roadcasting is exciting. And b reaking
into it is easier than yo u might imagine. R ight
no w, there's a desperate shortage o f b road­
cast enginee rs-a job that pays from $ 185 to

P~rlormtrs appr~ciat~ th~

Broadcast Engineer's skill. II~

makes an i,"por/Ollt contribution
10 a smooth f,,-produc~d program,

No college or high school diploma needed-just a Government
FCC License. Here's how you can prepare in your spare time

@

CIE

HOW TO

Get an Exciting Job "Inside" Radio or
Television•••as a Broadcast Engineer
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w. H. Pexten KbZHO
720 Glenandale Terrace
Glendale, California 91206

Station Accessory Control Unit

Have you ever just leaned back and looked
at your shack and then realized what a con­
glomeration of stuff you have amassed and
what a mess of wires are running all over
the place? Or, has the wife mentioned it to
you? W ell. at this QTH the rig is stashed
away in a bed room and, as is the case with
many of you I'm sure, it behooves us to keep
things as shipshape as possible. After due
consideration it appeared that the following
items could be comb ined into a single cabi­
net a nd I'm sure you can do the same with
yours:

SW R bridge
An tenna switch and low-pass filter
Phone patch
Audio compressor
Speaker
Plate or rf meter

Now this will not he an electronic COI l ·

struet ion type article and we will assume you
have equiva lent type units that could be
assembled, or d isassembled as the case may
be, and put into a cabinet similar to this
one. \ Vhat we will try to do is to present
some tricks of the trade, resulting from
umpteen years of building everything from

model airplanes, model railroads, magic il­
lusions, photo equip ment and numerous
pieces of radio gear. So , before you give up
and think that this is too hard a job for you,
just read through and you wiII see that by
taking things one at a time it is really not
a very tough job at all.

Chassis

Cab inet and chassis size were determined
first by a desire to match my transceiver and
linear and secondly by just how milch space
would be required. Things worked out great
with an inexpensive 3 x 10 x 14 aluminum
chassis box from LMB. Now obviously, your
components arc not going to be exactly like
mine, so the fi rst thing to do is to gather
them together, disassemble as necessary, and
position them on the chassis taking into con­
sideration best locations for incoming /out­
going signals and front and rear panel acces­
sih ility. Study the b asic wiring diagram
[Fig, 1) and modify it to suit your particular
needs. Basic arrangement of components is
shown in Fig:. 2.

Now a word about some inexpensive spe­
cial tools that make the difference between a
cussed job ami a simp le job. If you don't

..." ....,

Author's setup has station acessory control unit on the left which matches SR-150 and homebrew copy of
30l-1 linear. Antenna switch is at top left and SWR meter is at top right. SR-150 plate meter is at lower
left and lower knobs are for phone patch and audio compressor controls.
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Fig. I. Basic wiring diagram of the station control unit at KbZHO.

have a chass is punch set and one of the Adel
nibbler tools, borrow, or better yet, buy 'em, .
now and save yourself much grief in the fu­
ture. Also, a small Ik-inch diameter rattail
file and a la rger ~-inch diameter wood rasp
make reposi tioning holes in a luminum a
cinch. A medium-weight flat file , an adjust­
ab le Hycutter, and an assortment of drills
will just about do the trick

SWR bridge
D isassembly or assembly of the Heathkit

S\VR bridge is extremely simple and installa­
tion in the new chassis o nly requires fabrica­
tion of an rf shield wh ich is constructed from
.032 aluminum. If you've never tried this
before the following will make the job easy
for you while referring to Fig. 2:

I. Mark dimensions and 'bend -lines on
aluminum sheet.

2. D rill 1f4-inch holes at intersection of
bend lines and cut metal to shape.

3. Use files to smooth edges and then
steel wool both sides.

4. Cut two wooden blocks % x 2% x IPh
inches to match bend lines.

5. Place b locks on each side of metal and
clamp together tightly, being careful
to hold alignment with bend lines.

6. Use rubber malle t to bend flanges.
7. Position sh ield inside chassis and mark

its outline on chassis.
B. Drill screw holes in chassis and deburr

holes with file or next larger size drill.
9. Mark and drill holes in shield to

match holes in chassis.
10. Cut holes for coax fittings in chassis

using %-inch punch.
II. After d rilling first %" screw hole for

DECEMBER 19b7

coax fitting, insert the same diameter
nail into that hole before drilliog re­
maining three holes to retain align­
ment of screw holes. Use coax fi ttings
as drill jig.

12. Attach shield with 6-32 nuts and
screws.

Antenna switching unit and low-pass filter

My antenna switch was assembled in a
3 x 4 x 5 inch LMB box using SO-239 coax
fittings and a heavy-duty surplus 5·position
ro tary switch. In retrospect, the commercial
Waters or Pic Polyswitches will do a better
job and can be easily installed with a simple
b racket. A If.a-inch shaft, a coup ling and a
feedthrough b ushing on the front panel a re
a ll that are required. A Johnson low-pass
filter is connected to the SWR bridge with
a 90-degree coax elbow and a D ow double­
female coax fitting, and to the antenna
switch with an elbow and a short p iece of
RC-S/ U cab le.

Phone patch
Adequate space is available for almost

any of the commercial makes and if a meter
is required it may be installed in lieu of the
plate meter shown.

Audio compressor
This unit, hornebrewed from the February,

1963 QST. feeds through the phone patch
to smooth down some of the excited voices
and has an added in-out switch used for
demonstration purposes. This sometimes pro­
vokes caustic comments from fellow hams
who don't dig compressors.
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Fig. 2. Construction details of the station control unit. With th is construction. the unit matches the
author's other eq uipment a s shown in the photograph.

Front panel

Because we are not having to worry about
any frequency stability problems or extreme
ruggedness. a sheet of .040 soft or hard
aluminum can be used. Dimensions as shown
on Fig. 2 can l-e modified to suit your needs.
Using safety glasses, the meter and speaker
holes were cut on a drill press using a fly.
cutter. A tip here is to go slowly and when
half-way through, stop, remove the panel,
clean it off carefully, and then fini sh the
cutting from the opposite side.

quires a ~-inch hole to get started . Use Hush
screws for speaker attach ment.

Assembly

Before assembling and wiring the unit,
place the front panel against the chassis and
mark loca tion of meter, switch, etc. holes Oil

the chassis. The meter hole is cut out using
the Adel nibbler. The other holes may have
to be enlarged using the %-inch wood rasp.
Pan el will be fi na lly attached to the chassis
with the switch and potentiometer nuts.

Speaker system

It may not be hi-fidelity, hut it is possible
to get acceptable aud io from a four inch
speaker if a good q uality unit is purchased.
For clearance, it will be necessary to pro­
vide a cutout in the chassis. This is easily
done with the Adel nibbler which only re-

Escutcheon plate and trim strip

The escutcheon plate for the speaker was
cut on a jig saw from a piece of ¥a-inch
basswood plywood purch ased from a local
hobby shop. Edges and fron t surface were
sanded with decreasing grades of sandpaper
between three coats of lacquer sand ing seal­
er. This rnav also be purchased in small
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quantities at hobby shops. Several coa ts of
glossy black lacquer were applied and the
finished article looks just like metal or plas­
tic. Trim strips were cut to length fro m
'"' x '14 x 36-inch pine (hobby shop again) and
finished in the same manner. The speaker
grill cloth was cut to shape and glued to the
back of the escutcheon plate. Chrome plated
Jh-inch 2-56 Phillips head screws and nuts
were used to hold the plate and trim strips
to the panel.

Finishing front panel
After the unit has been assembled and

wired , the front panel is removed , gone over
with steel wool or fine sandpaper and cleaned
with a stron g detergent before spray paint­
ing. I used a dark grey sp ray enamel, app ly­
ing several coats . Let it d ry overn ight and
then gently rub the surface with light weight
steel wool. Clean with a soft dry cloth .

Lettering is very simple nowadays thanks
to the new dry transfer processes such as the
Ami-Tron associates system which is adver­
tised in 73 Mugazine. A set of printed sheets
con taining common ham words is supp lied
and if an exact word is not found it is no
trick to use individual letters to make up
your own words. Several tips are in order
here: (a) keep back-up tissue between trans­
fer sheet and panel excep t for letter or word
being transferred: (b) after transfer, use
lighter fluid on cotton or Kleenex and light­
ly wipe over words or letters to sharpen up

edges: (c) letters are solub le in acetone or
lacquer thinner so be careful what you use.

Top cover

Here you will find it most helpful if you
can get access to a sheet metal shop and have
them shear and bend the front and rear
strips. In the interests of economy don't
overlook the high school or college metal
shops where sometimes the instructors will
be glad to let you do a simple job like this
when you explain that it is a do-it-yourself
project.

The fro nt and rear strips shouJd be fi rst
folded over into V-shaped channels and then
slipped onto the flat top piece. Use a rubber
mallet to fasten the strips fi rmly to the top.
Then the top is bent around a wooden form
14-inches wide with a %-inch radius. Here
again, the secret to a good bend is a good
back-up block firmly fastened in place.

The cover was carefully checked for fit.
trimmed to length a t the bottom and then
given several coa ts of a light-grey spray
enamel followed by two coats of clear spray
varnish. A bottom cover plate was cut from
.032 aluminum and rubber feet were added
as a final touch.

PK metal screws, %-inch lon g were used
to fasten the top cover to the sides of the
chassis and to fasten the bottom plate. Now,
by gosh, you have done it and are ready for
a good housekeeping award from the wife.

... K6ZHO

BEAMS

The design, craftsmanship and
technical excellence of Telrex-

·'Beamed·Power"
"Balanced-Pattern' Rotaries

have ma de them t he standard of
com pariso n throughout the world!
Every Telrex antenna model is
e ngineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
s pecifications without 'cut a nd
t ry' and endless experimentation.

Communication
Engineeringrex Laboratories

ASBU RY PARK, NEW JERSEY 07712, U.S.A.
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GREATEST VALUES EVER OFFERED

COMMUNICATION

SYSTEMS
SINCE1911

INCOMPARABLE

Also, Rotator-Selsyn-lndicator
Systems, Inverted-V·Kits,

"Baluns," Towers, "Bertha" Masts,
l Z·Conductor Control Cable
and Co-ax. Send for PL68.
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Earl Spencer K4FQU
1413 Davis Drive
Fort Myers, Florida 33901

A True Parasitic Monitor

A small simple transistorized CW Monitor which steals
its operating power from the transmitter's radiated signal
with perfect reproduction.

Are you an old timer who is so adept
at CW that it is second nature to you If
you are, then read no further since this
article is not for you. If, however, you can­
not work CW without listening to a side­
tone monitor, then read on my friend. Per­
haps this gadget will help to alleviate the
situation a little.

I have tried just about every conceivable
type of C\V Monitor which has been written
up (and a lot which haven't), and they
all leave a lot to be desired. Either tbe tone
was not a good reproduction of the gen­
erated signal or the oscillator was unstable,
or the b locking diode was too small to pre­
vent the accidental keying of the transmitter,
or the battery was weak, if not dead, or.
or and Of. Something was always wrong.

Thus, after six years of experimenting, I
think that a rather simple and p ractical
approach has been found; at least for a
while. I don't pretend to be the first to
think of this particular method since oscilla­
tors are oscillators and everyone uses them.
As for stealing rf power. I'm not the first
to do that either, so here goes.
TO ANT. LINE

2Ntl7

.~
"',~ .

Fig . I. C irc uit diagram of the true para sit ic moni­
t or. The rf inpu t is tapped directly onto the coaxial
output connector of your SWR brid ge. For power
inputs over 250 watts, ill sma ll p ickup probe ma y be
used .

56

This monitor. I believe, could be an ideal
solution. It will monitor any mode of trans­
mission. It will reproduce the character of
your fist perfectly ( including the flaws).
It uses no batteries, and has no power sup­
ply. It is simple. tiny, easy to build, and
should n't cost over five dollars even without
the aid of the junk box. However. if you
have an old junked transistor radio around
you are in business.

The moni tor steals Us power from the
radiated signal via the feed line, and, by
rectifying the rf, produces its own dc to
run the oscillator. Under these circumstances
it only operates when a signal is present
on the feed line; one reason for the ac­
curate reproduction of your fist. The other
reason being that it actually receives your
transmitted signal. I know few amateurs
today wbo don't use an SWR bridge in the
transmission line and the monitor gets its
power sup ply. as well as its shelter, from
this bridge.

The input lead is tapped directly to the
output connector on the S\VR b ridge. This
method of direct tapping will work well
with all power inputs up to about 250 watts.
If high er power is contemplated, the pick-up
will either have to be swamped. or a dif­
ferent manner of pickup must he used. For
high power a small loop in the vicinity of
the sampler would p robably suffice.

The p ick-up is applied directly to the out­
put connection of the sampler through a
5k-ohm resistor (pot) which draws enough
of a load , when rectified. to produce up to
18 volts of de, This is more than enough
to operate the oscillator. All leads in the
vicinity of the pick-up should be kept as
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level can simply be pre-set with RI and
R2 and forgotten. Both pots interact so ad­
justment of one necessitat es the ad justment
of the other. A headphone jack could also
be inserted if you are an ear-muff man.

The switch is used simply to shut off the
monitor during voice transmissions as it can
result in feedback if it is left on near the
mike. The monitor will do a p retty fair
job on voice; however, the fideli ty leaves
a lot to be desired as the monitor w as de­
signed mainly for C\V and is a very modest
circuit which will not lend itself well to
speech rep rod uction .

To use the monitor. simply fire up the
transmitter and start keying. It is auto­
matic. and once it has been tuned up will
need no further attention. The monitor is
dead without the p resence of rf at the pick­
up. When used fur CW, it will quickly show
up the errors in your sending ability. Re­
member that what you are hearing is the
same signal that the other fellow is trying
to copy. The monitor will operate a t all
frequencies and will not affect the S\VR.

Now sit back and enjoy working C\V with
no more battery p roblems and no more acci­
dental keying of the rig.

short as possible and!or sh ielded (with the
sh ield grounded) as this lashup can be a
beautiful TVI generator.

The circuit is small enough to he housed
in the average bridge cab inet, and could
even include the speaker jf you wish . I
chose to run a lead to the station speaker
cabinet where I nested a small 2-inch
speaker to prevent cluttering up the bridge
cabinet .

Potentiometer RI is used to regulate the
voltages and should be set with a VTVM
prior to installing the transistor. Set the
voltage at about 8 volts from the diode with
the transmitter under full load. Fine ad ­
jushnents for best signal can be made later
h ut this may prevent blowing a good transis­
tor during construction. Eight to twelve volts
will produce a good solid signal. H owever.
anything from three to eighteen volts w ill
operate the oscillator. Any rf and most 'I f
NPN transistors will work in the circuit and
PNP's may he used by observing voltage
polarities. The 2N2I7 was used because I
had one available.

Resistor R2 is used to control the pitch
and also has some affect on the volume.
A control for volume could be inserted in
the speaker lead, if desired, but the audio • • • K4FQU
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WITH THE AMAZING Buy Yourself ANew Toy For Christmas!
COLLINS

$1150.00
153.00
235.00
120.00
795 ,00
725,00
195.00
520.00

325 .00
420 .00
49 5.00

95.00
75.00
25.00
25.00
45.00
95.00
65.00

630.00

$ 599.95
99.95

149.95
19 .95
6.95

430.00
399.95
695.00
299,95
289,00
229,00
129.00
99.95

Kit

3316 Main Street, Riverside, Calif. 9250

~
SHIP ONE "STONER" RT-I CONVERTER:
Se nd spec sheet on BTl l ine.sr.

I QUOTE Trade allowa nce fo r my . ._...•
Ple",e send latest HAM flye r.o Put me on your mailing list.

Nam e ._ __ __ _ _ Ca II _.__.....•.__ _.
(please print)

Add ress •............................_ _.._ _ _ _._ _ _

City _ State _ Zip _._
(Calif. orden add 4% tax)

-----------------
MISSION HAM SUPPLIES

DRAKE
TR-4 Tra nsceiver
AC-4 AC Pow/ Sup
DC-3 DC Pow/S up
MS-4 Scee ke r Cabinet
MMK-3 Mobile Brecker
R4B Receiver
T4X Transmitter
l -4 Linear w/tubes & PIS
T·4 Receite.r
SW-4 Short Wave Receiver
2-C Receiver
2·NT CW Transmitter
RV·4 Remote VFO

SWAN
250 6 meter Trensceiver
350 5 Band Transceiver
500 5 BMd Trensc eiver
41 0 VFQ
406B Mobi le VFQ
RC-2 TRUNK Remote Control
22 DUo!l l VFQ edepter
405 Mars O scillator
117XC AC Pow/Sup
14X DC Mod ule Su pply
MAR K II Lin ear w/tubes

KWM-2 tre nsceive r
5 16F2 AC Pow/ Sup
MP-! DC Pow/Sup
351D-2 Mobile Mount
3253 t ransmitter
7553-8 Rece iver
3128-4 SWR, Perch. Spkr W"tt meter
30l- r Li neer

3316 Main Sireel
Riverside 3, California 92501

Phone 683·0523 (area code 114)

TELETYPE CONVERTER!

CHECK THESE FEATURES:* ALL TRANSIStORIZED , SELF POWERED .* 1] SEMICONDUCTOR CIRCUIT.* MILITARY GRADE EPOxY CIRCUIT BOARD.* RUGGED CONSTRUCTION.* REVOLUTIONARY TUNING INDICATOR. AS
ACCURATE AS A SCOPE.* SINGLE CHANNEL AND NARROW SHIFT
COPY .

• ANTI-FADE AND DECISION CiRCUITRY.* SELECTIVE FILTERS TO MINIMIZE GARBLE
DUE TO INTERFERENCE.* TWO CASCADE LIMITERS EMPLOYING 01.
ODES AND TRANSISTORS.

RT.WIRED AND TESTED $99.50

I will ship in the 48 states freight
free! Write to me for top trade­
in allowance!

Bill Hullquist K6LOS

MISSION HAM
ELECTRONICS
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LINEAR
AMPLIFIFER

2 KW PEP 558-1000 DC Wat" CW.AM -RTTY. 21 im­
portant a dva nced features. New HD tank gives more out­
put, especia lly on 10 mete rs. 65 W atts will drive to full
out put. 220/115 VAC o perat ion. Write for . list of features.

Complete with Hmee 3.IOOOZ 579500

SERVICE TESTED EQUIPMENT
FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA

EDDYSTONE
680X $1 79.00

DRAKE
T·" reciter $219.00
28 rcvr 179.00

$ 39.00
59.00

11 9.00

LAFAYETTE
HE -4$A 6 mlr xcvr S 59.00
HE·-45B 6 mtr xcv r 69.00

NATIONAL
NC -60 revr
NC -98 rcvr
NC ·270 rcvr

50NAR
40 mtr x-v r $ 99.00
DC PIS tor same 49.00

51DEBAND
ENGINEER5
5B·2 LA lin $199.00
SB·3 OCP lin PIS 189.00
5B 34 acvr 299.00

SWAN
SW. I20 20 mtr seve $11 9.00
SW· 17S 7S mtr xcvr 129.00
600 VOC PIS

for seme 49.00

"9.00

$ 39.00
19.00
39.00
95.00
65.00
89.00
39.00
24.00
25.00
19.00
89.00
69.00

89.00

109.00

'>9.00
159.00
2<11.00
289.00

$ 69.00
"' .00

HelD SSB Slicer

HEATH
I wc 'e r
DX-J5 xml r
DX·4Q xmtr
HA·20 6 rntr lin.
HR-IO rcv r
HR-20 rcvr
MY. ! xmtr
HG-IO VFO
HP·20 PIS
MP·I PIS
HA -1 4 mo b. lin.
HP-14 mob. PIS
HW-12 75 mlr

sse xcv r
H W-1 2A

sse xcvr
HW·J2 20 mtr

SS B xcvr
HA -IO Wlirr ior lin
58· 200 lin.
$8--400 .mir

JOHNSON
Na vigtlto r xmlr
R<!I ng er

$ 39.00
129 .00
49.00
69.00

169.00
169.00
99.00
79.00
99.00

GON5ET
G·b6 B mo b rcvr
G- 76 xcvr
G ·77 mob . xmtr
G·77,4, mob. xmt r
G S8· 100 xmtr
G S8·201 linear
5oo·watt line ar
Comm II, 6 mfr
Comm III, 6 mtr

751 ,4,C PIS 59.00

HAMMA RLUND
$169 .00

139.00
165.00
189.00
249.00

$239.00
229.00

HA LLI C RA FTE R5
5,,10 B rcvr $ 49.00
SX-99 rcv r 65.00
SXI40 rcvr 49.00

H§ 145XC rcvr
H ISO rcv r
H .160 rcvr
HQ_ 17OC rcvr
HQ · 170A revr
HX·50 xmtr
SP-600·J X rcv r

$110,00

289.00

369.00
425.00

$119.00

$129.00
PIS 189.00

199.00
179.00
89.00

new) 495.00

COLLlN5
Sl6F2 PIS
75,4,4 (no 10 M

band )
755-1 rcvr

w/no ise bl nkr
R388 (5 1J3)

CLEGG
PC·6
Thor·6 w/ A C
22 'er xcvr
66'er xcvr
99'er xcvr
Zeus (bra nd

EICO
753 xcvr

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

City ...._ _..__ State _ Zip _ _
(Ca lif. orden ad d 4% t n )

~
SH IP ONE " STO NER" RT·I CONVERTER:
Send spec sheet o n BTl Li nea r.
QUOTE Trade allowance for my.._ _ _ .
Please send la test HAM flyer.
Put me on your mailing list.

Name _ _.__.._..__ _ _._.._._._.._... Ca II _.._.._.._ _
(please print )

Address ....._._._. ._._. . . ...__

I MIS510N HAM ELECTRONICS

I 3316 Main St,eel, Rive,slde. Calif. 92501
I
I
I
I
I
I
I
I
I

3316 Main street
Riverside 3, California 92501

Phone 683·0523 (area code 114)

I will ship in the 48 states freight
free! Write to me for top trade­
in allowanc:e!

8i11 Hullquist K6LOS

MISSION HAM
ELECTRONICS

DECEM8ER 1967 59

• ,



John J. Schultz: W2EEY
40 Rossie Street
Mystic, Coneeticut 06355

Mini-SWR Bridge

A no-holes, no-chassis construction for a simple SWR
bridge that is useful for a number of tune-up applications.

Fig. I. SWR Bridge C ircuit. See text for values of
a., R, and R3 • R. and R&may be any matched value
from 10 k to 47 i . 0 1 and 0 , are IN34, IN54, or
simila r types. All ca pacitors ate disc ceramic, .005
MF, IOOV,

Most SWR meters today are of the coupled
variety which can be left in a transmission
line while a transmitter is operated at full
power. However, for a number of prolonged
tune-up operations, involving antenna match­
iug systems, for instance, such couplers have
several disadvantages.

On 160 and 80 meters, especially, a rea­
sonable amount of power is necessary to
produce full deflection-up to 100 watts
with some configurations . With a very low­
powered transmitter, making adjustments a t
this power level certainly may damage the
output tube or tank-circuit components with
a high SWR. This will not be the case with
higher-powered circuits but. in any case. a
signal strong enough to cause needless QRM
will be radiated.

Another disadvantage of the coupled SWR
meter. if it is home constructed , is that it
must be carefully calibrated since its re-

Construdion

T wo SO-239 coax chassis connectors are
joined back to back by two 1~ inch threaded
hex spacers. The two four-lug terminal strips
are mounted at the ends of one of the spac­
ers. The wiring of diodes D 1 and Dz as shown
in Fig. 1, should be such that the incidental
voltage-measuring point appears on the
terminal strip mounted on the «input" SO­
239 connector, in order to avoid confusion
in measurement. Short leads, of course,
should be used but hardly anything else is
possible with only B~ inches between con­
nectors.

Some attention must be paid to the com­
ponents used if accurate readings are to be
obtained. Resistor R3 must closely match the
impedance of the coaxial line used (52 or
75 ohms). For 52-ohm Jines, a suitab le re-

sponse is very dependent upon the mechani­
ca l configuration of the coupling circuit. This
is unlike the bridge-type SWR meter (de­
scribed in this article) where a standard
S\VR curve may be used with a good degree
of accuracy.

The above factors, plus the fact tha t I
didn't need an S\VR meter continuously in
the transmission line, led me to construct
the little resistance type S\VR, bridge shown
in the photograph. It is just about as simple
and inexpensive a unit as can possible he
built.

R5 REFLECTEDNO'"''
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sistor (within J2 to 1 ohm) can usually be
found from a group of standard 10$ toler­
ance, 47-ohm resistors; and for 75-ohm lines,
from a group of 68-ohm resistors. Resistors
R1 and R2 can have any value from about
30 to 100 ohms, but it is important that they
are as closely matched as possihle. One trick
which maybe used to affect very small
resistance changes is to file "V" notches in
a composition resistor to raise its resistance.
Two-watt units are suggested for these re­
sistors because of their longer-term stability
and endurance in case too much input power
is app lied.

Resistors R" and R5 serve as linearizing
resistors so that a lmost any meter with a
basic movement of 1 rnA or less can be used
as an indicator. The lower de voltage ranges
on almost any YOM will work fine. These
resistors as well as diodes D 1 and D 2 should
be checked to see that they match reason­
ably well (the resistors within a few precent
and the diodes within a few percent for
their forward and reverse resistance read­
ings).

Calibration

There are really no ad jus tments that can
be made to the bridge, and calibration
really consists of checking the balance. Fig. 2
is the de circuit of the hridge (a simple

RX. ~'SWR
R5 VI -V2

Fig. 2. Simplified diagram of SWR Bridge. VI rep­
resents incident voltage and V2 the refleded volfage.

0 ~ ec '" ec eo '" '" 00 sc ""I I I I I I I I I I I
0 "' " " '-' 10 ' D ., ..., •
Fig. 3. 5WR values for selected refleded voltage
readings taken as % of incident voltage reading.

\Vheatstone bridge with resistance anns).
If the balanee of the brtdge "is good, V2

should be the same when points Rx are
opened or shorted so long as VI is held con­
stant. This can be checked on the actual
bridge by applying an input at the highest
frequency of interest (6 or 10 meters), short­
ing h , and checking that incident and re­
flecting voltages are the same. The same is
done with J2 open. If the voltages are not
eq ual, the difference can be taken as an in­
dication of how accurate the S\VR readings
will be. If the difference is too great, R1 or
R2 will have to be changed for a better match
or the mounting of the components changed
to reduce stray couplings.

A further check is to connect a known 52
or 75 ohm resistor across J2 ' The reflected
voltage should. of course, read zero.

Operation
As noted in Fig. 2 the actual S\VR is a

simple function of the incident and reflected
voltage readings. Fig. 3 presents this func­
tion in graphical Form. The incident voltage
is simply adjusted for some convenient value,
say 10 volts reading on the de scale of a
VO~1 (possible with most SSB transmitters
by adjusting the carrier balance control with
no audio input). The reflected voltage is
then read as a percentage of the incident
voltage and the SWR found from Fig. 3.
The input power req uired to operate the
bridge is essentialJy independent of freq uen­
cy, being about 1-2 watts maximum.

It should be remembered that such a bridge
can measure only the resistive portion of an
impedance. When using it to adjust a circuit,
if a S\VR minimum null but not a zero read­
ing for reflected voltage can be obtained,
it indicates some reactive component must
still be present.

. .. W2EEY

•

TELREX (PaId.) "BALUN" FED "INVERTED-V" ANTENNA KITS

EASY·TO-INSTAll, HI·PERfORMANCE lOW.fREQUENCY ANTENNAS
• "Mono" Bands from $23.95-Also "Trapped" 2 and 3 Band Kits.

3, 4 or 5 Band "Conical·lnverted·V" Antennas from $52.95
3, 4 or 5 Band. 5 to 10 DB-"Empirical-I.V.-Logs"-S.A.S.E.

T~tr:~~ ~rR68 TELREX COMMUNICATION ENGINEERING LABORATORIES-ASBURY PARK. N. J . 07712
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Telrex Pal
2,576,929
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Kayla Bl oom WQ)HJl
Dub lin. New Hampshire 0)444

Yes, Old Timer, There is a Santa Claus
'Twas the night before Christmas, and

all through the house . . . you've all heard
that one before. W ell, on this particular
Christmas Eve, the old timer walked into
his ham shack and looked around. The shack
was a reasonably large room, but it was
filled with old racks of home-brew equip­
ment. All of vintage years, which really
d idn't make it any better. An accumulation
of parts was scattered about, and half-built
projects were on every availab le work space.
He heaved a great, weary sigh, and cleared
away a space on the old desk which was
scarred from years of use. He sat down,
pulled out a sheet of paper and began to
write.
"Dear Santa," he began,

" I'm an old man. I've been a ham for
almost sixty years. I was one of the fi rst
to be licensed when the government took
over, but I was busy experimenting long
hefore that. I have always been proud that
] built everything in the shack and it
worked fine. All the young hams used to
come to me to learn how to make things,
and they all thought I was something pretty
special.

"But, you know, Santa, I'm old and I'm
tired. My hands aren't as steady as they
used to be, so I can't hold a soldering iron
very well any more. And, since my eyes
began to fail , ] don't read much and haven't
kept up with all the new-fangled technical
ideas like I used to. All the m agazines keep
writing about the new SSB rigs and how
you can huild them, but they all use the
new transistor circuits, and I just haven't
kept up and I don't know what they're talk­
ing about.

"Like I said, I'm getting old. All my
old friends are on sideband and won't talk
to me on AM. Well, le t me tell you, this
gets kinda lonely. I'd sure like to be able to
join them on the air again, but 1 just don't
have the money to buy one of those fancy
ngs.

"w hat I'm getting at, Santa, is this. 1£
you could see your way clear to bring me a
5SB rig, you would make my last days real
happy.

"Now, I don't want you to get the idea

62

that I'm asking for anything special, but
I hear that the Collings X-line is about
the best SSB equipment you can get. So,
if you could manage that , I'd sure be a
happy man. I really need something which
won' t b reak down on me in no time. They
have a real pretty console model with a
desk and all. As you can see, this old desk
is ahout ready for reti rement and it would
be nice to have something nice and new
for a change.

"There is another thing you could do for
me, if you could. As I may have mentioned
before, I'm an old man. It is pretty hard
for me to work on antennas these days.
Antennas are pretty important and all I
have are some old dipoles which have taken
a beating through the years. 1£ you could
arrange to b ring me a good, sturdy, tall ,
tower . . . . with separate beams for the
HF bands, and maybe something for 40 and
80, well, that would really set me up in
fine shape.

"1 don't know how much influence you
have, Santa, hut if it wouldn't be asking
too much, 1 wonder if you could do some­
thing to get rid of some of the QR~1. It
sure isn't like it was in the old days. Heck,
years ago, we used to he able to find big
empty places on the bands and not be
bothered with QRM. Now it seems like every
place you want to operate, you don't have
a clear spot to call CQ. They began letting
everyone in on ham radio and all the old
timers are left out in the cold. Let me tell
you what 1 mean.

"A few years back, they decided to make
some changes in the licensing laws und put
in what they call a Novice Class license.
Now, I figure anybody who hasn't got the
hrains to get a 'real' license, has no business
taking up space on the bands. 'Course I
haven't worked much C\V in a long time
( I said my hands weren't too steady now )
but they really make a lot of QRM and
don't say anything. There isn't a one who
can send with a good fist that 1 can copy.
Why should all those kids take up space
on the hand? I'd sure be a happy man if
you could arrange to get the Novices off
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the air.
"Then there are the nets. All kinds of

nets. Nuts is a better word for them. They
take up valuable space on the bands send­
ing out such trash as "havin g a good time
at the fair. Be home Friday' and stuff like
that. They give the excuse that this gives
them practice so they can be ready in the
case of an emergency. Now, you know as
well as I do that you don't need practice
to he ready in an emergency. All they do
is cause more QRM. If you could do some­
thing to free all those traffic nets, it would
be the greatest thing ever to happen to
ham radio.

"Ob, yes, I nearly forgot. All this non­
sense with working DXI That is the most
ridiculous thing I ever heard of. If you
could just listen in to one of those DX
pile-ups, it would make you wonder what
was going on. Give me a good old fashioned
rag chew every time. But these days it is
hard to find anyone to rag-chew with who
can talk about the old days. Anyhow, how
about stopping all the DXpeditions and get­
ting things back to normal?

"So long as I'm going to go on SSB, and
since everyone says AM is obsolete, you
might as well clear out all the AM opera­
tion too. And, while you are about it, I
don't see too much point in keeping CW,
eith er. Seems as if with all the new ideas
in radio, there isn't much need to keep up
with CWo Just look at all the space they
take up that could be used for SSB.

"Well, I guess that about wraps it up
. . ... no, there is another thing that gets
me. How about all this certificate thing?
Some hams just spend all day on the air
looking for new pieces of wall paper. They
don't contribute anything to ham radio. If
you could just get rid of them things would
be fine. And the whole idea of weekends
being taken up with contests is another sore
point with me. Why, a fellow gets on the
air on a weekend and every contact he makes
hands him a number. I just can't figure
why all that was started in the first place.
Just a bunch of darned fools staying up all
night trying to compete. Those weekends
are terrible. A man can't find a good contact
anymore.

"I guess that is all, Santa. Nope, there
is one thing I nearly forgot. Women! The
day they gave a ham license to a woman
was the worst thin g they could have done.
All those YLs sould like a bunch of chip-
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munks and you can't understand a thing
they say. Seems to me they ought to all
be in the kitchen tending to business. The
best thing you can do for ham radio is to
get all those women off the air.

"well, Santa, I guess this is a pretty
big order, but it sure would make an old
man happy if you could fix this all up for
me.

73,
An Old Timer"

The old timer put down his pen , left his
letter in a prominent place and headed out
of the shack to his bedroom. Soon he w as
asleep, dreaming of his new rig and the
new world of ham radio. Others may have
had visions of sugar plums, but he had
visions of QRM-free contacts on his new rig.

Christmas day dawned clear and cold.
The old timer awakened slowly. The bed
was warm and the room was cold, so he
stayed beneath the blanket for a while. Sud­
denly he remembered his letter of the night
before, and, like a child, he sprang out of
bed and ran for the ham shack. There his
eyes greeted the new world of ham radio.
All the racks were gone. The old desk had
been replaced by a lovely console with the
Collings X-line. He dashed forward and
threw on the filament switches. Wait, . ..
how about the antennas? He ran to the
window and looked out onto the snowy
ground. Sure enough, there was his new
tower reaching to the sky. Looking up, he
saw beautiful stacked 10-15- and 20-meter
beams, along with a rotatable 40 meter dipole
and an inverted vee for 80.

In nearly uncontrolled joy, he dashed back
to the rig and began tuning 20 meters.
From one end of the band to the other,
he heard only abnospheric noise at S 1.
Switching from 20 to 15 then 10, he found
the same conditions. "Must have been a
good blackout", he thought, "But, I'll find
the old gang on 40". A check on 40
brought the same results. "Well, there will
always be the gang on 3999" he muttered
as he quickly switched to the other antenna.
3999 had a bit of interference from NSS,
but the ham band was silent.

There on the desk was the last page of
his letter to Santa. There was a note at
the bottom saying. "Dear old timer, I have
brou ght you everything you asked for. I
hope you have a Merry Christmas with your
new rig". It was signed, "Santa Claus".

. . . W0HJL
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(for the first subscription)

The perfect Christmas present for a ham is the gift he'd pick for himself-a sub­
scription to his favorite ham magazine, 73. This is the gift that will bring pleasure
all year and even longer. You'll like the special price, too, of only $5 for 14
months for the first subscription and $4.00 for additional l4-month subscriptions.
The newsstand price for 14 copies of 73 is $8.40, so you can save up to $4.40.
That also means t hat the copies of 73 cost only 32c apiece instead of 60c. Don't
forget:

$5 for 1

[L

months of 73

o s 0 3
(for e ach additional subscription I

W e'll send an attractive individually-signed gift card to arrive just before Christ.
mas for each gift subscription.

OFFER EXPIRES DECEMBER 24, 1967. ORDEII TODAY.

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

Please send 73 for 14 months to:

Name __ __ __ .•....csu __ __ _
Add ress ..__. .

Cify State .. __ Zip_.__..__ .

Please send 73 for 14 months to:

Na me ._. __ Call. _ .

Add ress _ .

City _ Sta te ZiP .

New Renewal.. ....._...

Sign the gift card:

New RenewaL .

Sign th e gift card :

--------------------------------------
Ple ase send 73 for 14 months to :

Na m e ••••••••••••••. .•••. •. .• .••.••.•••••••.•.••.••••••••••••. .•.Ca IL .•. ......_ .

Address _ _ .

City __ __State _ Zip .

New Renewe l....•..•.•..

Sign the gift card :

----------_._--------------------------
I enclose $ __. Plea se send me 73 for 14 months, too .

Na me. . Ca II. _ _
Ad d ress _ New............ Renewel .
C ity_ __ S+ate ZiP .

Use anot her sheet "to addit iona l subsc r ipt io ns or if you don't wa nt to t ear up this 73.
Please print leg ib ly. Ai.ow 6 to 8 weeks fo r delivery of t he f irst m agazin e.

73 MAGAZINE, PETERBOROUGH, N. H. 03458
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73 BOOKS FOR CHRISTMAS

•
HAM RTTY II 8El~
More and more hams a re
joining the RID crowd eve ry
day. This 112.page book
gives you a ll the basics a nd
te lls you what you need to
kn ow to get started a nd get

on th e a ir. Written by W 2- l~j~~
NSD and W4RWM. $2 i

HAM CLUBS by K9A MD tells you how
to sta rt one a nd keep it going. $1
CW by W6SFM explains code a nd how
to lea rn it. SOc
MILITARY SURPLUS TY EQUIPMENT
by W 4WKM is a necessity to the sur-
plus-scrounging ATV addict. $1
CUMULATIYE INDEX lists all the ar-
ticles in 73 up through Decem ber 1966. 25c

13 USEFUL
TRANSISTOR CIRCUITS
If you've been looking for
a tro!lnsistor circuit to do a
sp ecial job, chances a re th ere
is a circuit in this book that
will give you a head sta rt.
It covers circu its for audio.
rec eivers . tran smitters a nd
t est eq uip me nt . $1

INDEX TO SURPLUS
Do you have a piec e of sur.
plus equipment that you want
to convert but can't find an
artide ? If 50, th is is the book
you need. It lists all of the
surp lu s a rticles and ccnver­
sio ns in popu lar e lect ro nic
and amateur mag azines from
1945 to 1966. 51.50

PARAMETRIC AMPLIFIERS
For th e ham who wants to
work OX on the bands a bove
432 MHz, t he re is nothing
that can beat the gain and
noise figure of a paramp.
This book shows yo u how th ey
work and how to build and
use them. l avishly illustrated
with photographs and draw­
ing s. 52

•
73 ISU UL ;

lIUstSTOI CIICUlIS

~;:- I

PARAMETRIC
AMPLIFIERS

YHF ANTENNAS
This hand book by K5JKX is
a complete collection of in­
formation about VHF an d
UHF a nte nnas, with des ign
hints, co n s t r uc t io n and
t heory. If you 've been won­
dering what a rray you need ,
t his book will q ive you
enoug h background to make
the right decisio n. $2

SIMPLIFIED MATH
Does math scare you? It
shouldn 't in th is eew-te­
unde rstand boo k K8LFI ex­
plains the simple expone nt.
ial system of a rit hmetic, sim­
ple formu las, loga rithms. a nd
their ap plication t o t he ha m
sha d . SOc

HAM TELEYISION
The Ama te"r Tele vision An·
thology is a collection of {he
tec hnical and construction er­
Hcles fr om t he ATY Experi­
menter. ed ited by W 0 KYQ .
If you're inte rested in ATV,
th is is the book for you . It
covers th e qam ut from the
sim ple to the com plex in
amateur television equip­
ment. $3

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

_._---_._---- _._-,--_._._--

- Trenslsfor C ircuits $1.00
-Index t o Surplus $1.50
-Param etric Amplifiers _$2.00
-H.m Rm .. . $2.00
-VHF Antennas _._ ._ $2.00
- Simplified Math $ .50
-ATV Anth ology $3.00
-Ham Clubs $1.00
-CW . $ .50
-M i1itary TV _ _$ 1.00
-Cumulative Index $ .25
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Please send me the books checked a t left :
Name Call

Address
City State Zip _

Boo ks shipped pre paid in US and Ca nada.

73 Magazine
Peterborough, N. H. 03458
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AI Nowa~ows~ i , Jr. K8KFP
4041 lyman Ave.
Toledo, Ohio 436 12

The Contest Caper

Sooner or later, the urge to take a crack
at a contest hits everyone. Unfortunately,
most operators become discouraged and q uit
seriously contending when they find their
final score is substantially lower than the
top operator's. The intent of this article is
to explore some reasons behind the score
difference and to point out some items
which hopefully will allow you to make a
significant increase in your score or even put
you on top.

The big DX contests and the sweepstakes
require special preparation and strategies,
so while much of the material covered here
is applicable, it is not in itself sufficient.
Also such contests are rather infrequent.
\Ve will confine our attention to the various
Q50 parties and the special interest con­
tests such as the QCWA and YL-OM parties
which occur almost weekly. Besides, the
chances of winning these are much greater
as the participation is rather limited.

\Vhen you start seriously thinking ahout
winning a contest, you must take a critical
look at your shack. Contrary to popular
opinion, the high power station doesn't al­
ways win, even when there is no special
multiplier for low power. On the other hand,
you aren't going to win many contests with
ten watts. Power levels of 75 to 300 watts
are usually quite adequate. If a low-power
multiplier is given, say for running under
1.'50 watts, by all means use it. With any

The high-powe r station doesn 't a lways win .. . on
the othe r hand ...

66

kind of decent antenna, the points you might
lose due to missed QSO's will be more than
offset by the additional multiplier.

T ransceive opera tion is nice, but it can
turn into a headache unless you have the
offset tuning feature. If you have a choice
of antenna orientation, aim at the high popu­
lation density areas. 50 far nothing has
been said ahout the type of equipment, and
with good reason. The type of contest you
enter is usually determined by your normal
operating habits, that is, if you usually op­
era te SSB, you will probably operate the
phone section of a contest. One thing must
be mentioned at this point, if you are a
phone-only man, forget the contests that
don't distinguish between the C\V and phone
sections. The CW ops will take you to the
cleaners just about every time out.

Perhaps the key words on equipment are
flexibility and dependability. Flexibility in
this context refers to the ability to rapidly
switch bands and modes. Dependability rules
out haywire setups because a malfunction or
blown component usually means defeat. No
one can be prepared for every eventuality,
but it's always comforting to know you have
a spare set of tubes just in case one should
quit .

Control systems should also be checked.
VOX and break-in are almost mandatory,
although many ops get by with one-switch
operation, especially if the switch is foot
operated. Foot switches are also great for
zero beating. If used, they should be mov­
able since you can get mighty tired of sitting
in one position.

Keyers cut the CW work to practically
nothing and have the added advantage of
making your fist smoother and easier to copy.
Don't wait until the contest to learn how
to use one though.

Needless to say, TV! should be cleared
up if nothing more than for your own peace
of mind. Your mental attitude plays a large
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K.j~UK . _ . . .
If you have a cho ice of an tenna orientation, a im

at the hig h po pu latio n den sity areas.
•

role in determining how well you do in a
contes t. Along this same line, you should
try to eliminate those little annoyances that
just never seem to get fixed . Such things
as knobs that come loose or chattering rc­
lays may seem minor, but after a few hours
of operation, they tend to wear your nerves
a hit thin .

\ Vhile you arc in the shack, it's also a
good idea to take a look at the creature
comforts. Vita l controls should he within
easy reach, especially the receiver tuning
kn ob. You may have to prop the receiver
up to get the tuning knob at a comfortahle
height. Ventilation and lighting are also
important. You should be able to operate
your station for several hours at a time
without becoming unduly tired. Also de­
veloping little knacks like holding a pencil
while using your key save time and effort
and elimina te scrambling around on the
floor for a pencil that rolled off the table.

So far no big secrets, and in fact, if you
are fairly active, your station probably al­
ready meets the above criteria. Now w e get
into some specifics of contes t operating. First
of all it is necessary to d ecide if you are
really trying to win or just run up a good
score. If you arc out to win, you have to
do some homework. First get the complete
rules for the contest. Don't trust what you
read in only one magazine in this regard .
Sometimes editors reword rules or leave out
what they consider unimportant data, thus
giving a misleading impression . Check sev-
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eral sources, preferably the sponsor of the
contest if time allows. Some contests allow
the same station to be contacted on different
hands or modes for additional points, others
d on't, th us it is vital to know exactIv what

•
the situation is. Become familiar with the
rules and the required exchange information .
If suggested congregating frequencies are
given, don't assume everyone will be within
a few kHz of the frequ encies. Some fellows
still use crys tals! If possible, find out the
winning scores from previous contests. This
will due you in on how well you have to d o
to win, and also give you an idea of who
your ch ief competition is likely to be. The
results will also indicate what stations you
can expect to he active from rare multipliers.

There is no substitute for experience, and
this is especially true in contest operating.
After operating a particular contest for sev­
eral years, you develop a mental file of
what sta tions you can expect to work, and
on what band at what time. Also you be­
come familiar to them . \V9IOP stressed this
last point in regard to the sweepstakes and
it is just as true in the smaller contests.
If the station you are calling recogn izes your
call, he is more likely to answer you even
though several other sta tions are also call­
ing. Experience also helps you develop the
uncanny abi lity commonly called savvy. It's
this ahility that allows you to confidently
answer a 10 wpm CQ at 2.5 wpm with the
almost d efinite certainty that the fellow at
the other end can copy it perfectly. It also
allows you to tune across a band fun of
sta tions calling CQ contes t, and even though

-
IU"'fiChQ"

Keye rs cut the CW work; but don' t wait unti l th e
co ntest to learn to use one.
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you may not have heard a single call, yo u
know which of the stations you have already
worked .

Some operators develop comp lex systems
for logging and cross checking, but usually
the simplest method is the best. Hegular
lo~ forms are not too suitable for contests.
Notebook filler or a steno pad can he ru led
as necessary so that the exch ange informa­
tion can be entered across the page as it
is received without a lot of skipping around .
Carbon paper can save you recopying the
log, hut if you aren 't careful it can get
messy in a hurry. Check-off lists of county
or section m ultipliers arc handy in keeping
track of how well you are doing. Use of
duplicate sheets depends on the contest and
your memory. \Vhen multiple contacts with
the same station are permitted, they are
almost vital to prevent passing up a station
because you think you have already worked
him on that particular band or mode. All
atlas and a recent callbook are also ex­
tremely useful.

\Vorking stations not uctivelv in the ('01 1­

test cuu mean the difference b etween top
money and also ran , thus it is necessary to
be able to rapidly identify such stations,
uud especially to determine if they are
new multipliers. In this regard most stations
will oblige you with a QSO if approached
politely. Don't go breaking into nets or
QSO's though. It's better to wait a few
minutes than risk losing the multiplier. Cour­
tes y is a ke y facto r in contest operating.
It doesn't hurt to QH.S for the slow op, or
to exp lain what the contest is all about to
a newcomer, and if you do it , you just might
find you picked up a few extra p oints alon~

Some opera tors d e velop co mp lex systems for log .
ging and cress cheding .

68

Breah for chow and sleep a re necessa ry if you
are to be in top form.

the way.
If a general strategy could b e formulated,

it might best be described as : run up a good
contact total and then concentrate on multi­
pliers. F or instance, if you have 75 QSO's
in 30 sections, each additional sect ion is
worth more than twice as m any points as
all additional contact. It gets to h e a hi t
touchy when you have to decide w hether
to spend a con siderable amount of time
chasing a new section or pass it by in the
hope you can work him when the p ileup
has thinned out. I prefer to stick wi th it
since conditions may change for the worse
or he may QRT. Flipping a coin may help .
Most of the time you will be on the chas­
ill~ end, that is, you will have to find the
stations you want to work 'whether they b e
stations in Illinois, YL's, or members of
QC\VA. T hus your time is better sp ent in
tuning the receiver than sittin,g on one £re­
q ueucy call ing CQ contes t. CQ wheels and
tapes ure fin e , hut d on't really help much
unless you are th e one b eing chased .

Before sending your log in, d ouble check
it to see that it is in the proper form and
the score is correctly. and hon estl y, COIll ­

puted. D uplicated contacts should be left in
the log although 110 points should be claimed
for them. If a signed statement of rule ob­
servation is required, he sure to include it
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with the log. Needless to say, the log should
be neat and readable. Also make sure it
is postmarked before the contest d eadline.

Most operators find it impossible to op­
erate a contest straight through. Breaks for
chow and sleep are necessary if you are
to be in top form. Sleep is a personal mat­
ter, but in any event, the period between
midnight and seven A1 1 tends to be the
slowest. If you have worked most of the
active stations, you are fa ir ly safe in knock­
ing off during this period . I won't make
any guarantees though.

One hahit to develop is that of periodically
checking the other bands even though the
band you arc on is p rod ucing contacts. A
brief skip opening can produce a wealth
of points your opponents never even know
exist. and once the band changes, such
points are almost impossible to make up.
Also many stations tend to operate only one
band and they may only be on for short
periods, thus to work them yo u have to m eet
them on their own ground. A quick check
of the novice bands now and then might
prove fruitful.

Many operators just don't have the pa­
tience it takes to win. Often you will find
yourself waiting in line for a QSO, especially
if a new multiplier suddenly shows up. Hut
again it's much wiser to wait than risk losing
the multiplier. This is p robably the best
argument for running h igh power. One of

the greatest frustrations of contest operut­
ing is waiting in line while a station passes
out S-six and seven reports only to receive
an S-nine plus when it finally collies your
turn. Perh aps the most discouraging aspect
of a contest is hearing a station across the
state giving a higher number than yours
in the final hours of a test. But remember,
he may not submit a log, he may not have
as good a m ultiplier, and finally, he may
he lying.

Some operators continually gripe about
the number of contes ts taking place on the
hands. Actually most contests are confined
to a ten or twenty kHz of the band, and
thus don't usually d isrupt normal operating
in the hand to a large extent. But they do
p rovide an effect ive way for the fellow with
limited time to earn awards Of just get
a good dose of operating. They arc also
(he hest way to truly test new eq uipment
and to gain operating p roficiency. Contests
are more fun if you d o well or win. Almost
any reasonably eq uipped station is capable
of winning, especially if the operator is Oil

the ball. The points listed in this art ide arc
taken for granted b y most steady contest
operators, hut the newcomer has to d evelop
the techniques by trial and error. I hope
some of the hints prove useful to you. C U
ill the next contest .

. .. K8KFP

How easy do you change bands? Coax all
over the p lace? Build this simple, cheap
Patch-All. I started with a small cab inet
which was obtained surp lus- the front panel
is a scrap piece of aluminum.

I have four rows of fi ve coax fittings as
shown in the picture. It is not full yet, so I

•

W0PEM's Peteh-All
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Patch-All
have room to add m ore at a later time.
I used the one hole nNe coax fittings be­
cause they are reasonable to buy and are easy
to use. You need to drill only one hole.

The antennas are hooked across the top
row. On the second row are antenna relay
in , receiver relay in , receiver direct in and
transceiver out. The third row has trans­
ceiver matchbox in and out amI S\ VH bridge
in and out . I h ave several p atch cords about
15·112 inches long made up from RG -58/U
with male connectors on each end. I also
have one that h as a regular male coax con­
nector on one end.

There are a lot of different patching pos­
sibilities for a person with a little in genuity.
No schematic is shown because every station
is different. If you want a very easy and
convenient method of changing coax, get
out the soldering iron and build one of
th ese handy Patch-Ails.

. . . W0PEM
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GIVE YOURSELF A
CHRISTMAS GIFT THAT

YOU WILL NEVER FORGET

I

the ZK-Z linear amplifier
The inspired sim plici ty of th e 2K-2 desi gn , its rugged rel iable mechanical const ruction
and the use of only th e f inest components p rom ises a long, long life of dependable
per formance. The 2K-2's eno rmous pow er output, its except ionally low d istort ion f ig­
ure and attendant signal sharp ness promises co m plete sat isfact ion w ith its qual ity o f
performance. You have probab ly heard the strong clear signa ls o f the 2K-2 by now . ..
w hy no t put that BIG signa l on the ai r wi th your own 2K-2. After all, you deserve the
best. The 2K-2 console o r desk model $675.00. Let us send you a descriptive b rochure.

6% Finan ce Charge · 10% Down or trade-in down : No finan ce charge if paid in 90 da ys

Lkaibt"OOUb 2r.,...if....,s~,tJ.(W6UOU'I~.J,..(W0ARA's.-UJt-~(W6NRV'
CAll DI RECT . . . USE AREA CODE

East Co as t Rep.: H o ward Laugh rey, 2 Eliza beth St .,
Chappaqua, N .Y. 10 514 , (9 14 ) CE 8·3683

Butlar , Missouri. 64730
11240 W. Olym pic, Los Angeles, Calif. , 90064
931 N. Euclid, An aheim, Ca lif., 92801

816 679-3127
213 477-6701
714 772-9200

"W orld's Largest Distributor of Amateur Radio Equipment"



WTW Report

Honor Hell listings. Everytime any check
point sends me the infonnation that so and
so has submitted his cards please send me the
list of stations that he has confinned with
the dates each one was confirmed. This will
help me keep my records better here. \Ve
still have plenty of our Country Lists avail­
able, either from me (Gus Browning, Rt. # 1,

David E. l 'Heureux, a Foreign Service Officer of
the United States, has recently been licensed to
operate in the C entral African Republic as TL8DL.
He is the only station QRV from TL8 land at present
and plans to spend his limited leisure hours at the
rig working DX. Davi d still has more than a year
left of his tour in the C .A.R. He formerly operated
from libya as SA4TQ. The TR·3 feeds a TH3·MK2
three element beam about 50 feet above the ground.
David operates SSB, usua ll y on the American phone
band, and is usually found between 2000 and 2200
hours GMT on eit her IS or 20 meters, depending on
condit ions. He also checks into the Yl Net on
14.330 MHz from time to time as # 4027.

David prefe rs to receive QSL's direct addressed to
TL8Dl, American Embassy, B. P. 924, Bang ui, Central
African Republic. Stamps not required for his cellee­
tion will be turned over to missionaries in the ccun­
try. For direct replies includ e a S.A.E. and 2
IRC's. Other cards will be distributed via bureaus in
Europe and the United States.

--- 1-" "":' ' ''.
"lII u O« ,.... ,

"'''::, ,.. li;j ~. " f
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Another month rolls around, the fall of
the year is upon us again and it's DX time
on the bands. Conditions are very FB I am
glad to say. You had better get in there,
fellows, and work some of the fine DX
that's on the bands every day and night.
Don't overlook the chance to get some very
small serial numbers ye t available, especially
on 40. Number 1 is still being held for
75 /80 meters as well as 160 meters. Also
number 1 certifica te is still not issued for
40-mcter Phone. Small numbers are stilI on
hand for almost all the bands. Certificate
#35 has been issued for 14 MHz phone
now so we can really say that sm all serial
numbers are on hand for every band and
every mode-when we get up to certificate
# 100, 1 will not he able to say small num­
bers are on hand.

In earn ing these certifica tes remember
you arc, at the same time, «having yourself
a ball" working lots of good DX. Remember
that \VT\V has a few more countries than
DXCC. Next month we will try to print
up a new list of our countries-so pass the
word around that all the Dx'ers should
grab a copy of that issue especially if
they are interested in our \Vnv. I t's one
issue which everyone should hang on to for
reference when working one that you are
not sure of.

Remember fellows you can send in your
score as per the instructions given in last
month's issue of 73 magazine-except it's
not necessary for you to send in any cards .
Usc the multiples we said were acceptab le
though. \Ve don't want to get one claimed
country at a tim e, and only send in your
score for QSO's that yo" have conjirmed:
But when you have qualified for the WTW­
certificate then you have to submit the cards
to your QSL check point. We may ask you
to submit QSL's at any time. Remember
this in sending in your claimed score for
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would YOU believe?

~1J I£) B £
tha n you PRID

UJ r I) J\ 1) £ '{

SWAN 350 with 117XC ACSupply (lateserial :if )
SWAN 350 with 117XCACSupply (old serial # )
SWAN 500 with 117XCAC Supply
SWAN 250 with 117XC ACSupply
DRAKE TR4. AC4. MS·4
DRAKE R4. T4A, AC4, MS·4
NATIONAL NCX·5, MK·II, NCXA (old serial :if )
NATI ONAL NCX-5. MK-II , NCXA (late serial :if )
CO LLI NS KWM·2. 51 6F·2 (above 9000 serial # )
CO LLI NS KWM·2. PM -2 (above 90POseria l :if )
GALAXY V, ACSupply
HALLICRAFTERS HT·46. SX·14fi

YOU CAN MAKE MONEY ON YOUR PRESENT EQUIP­
MENT AND RUN THE LEGAL LIMIT AS YOUR BONUS!
Carefully pack and insure and ship your gear to us prepaid with check or money
order for the cash difference and we wi ll sh ip your fabulous HURRICANE
"Living End" station via surface freight prepaid anywhere in t he continental
U.S.A. ACT NOW! This offer good for a l imited t ime only.
The new HA·20 DX Adapte r is now avai lable. Remote VFO/VSWR Consol
companion to the SR-2000 (gives you the most versatile stat ion com bination
ava ilable) ONLY $199.95.

Your clean late model SSB equipment is actually worth more t han you paid for
it in trade ON THE NEW HALLICRAFTER SR·2000 HURRI CANE MAXI MUM
LEGAL POWER TRANCEIVER AND P-2000 A.C. POWER SUPPLY

rr!\~ AT YOUR VALUE PACKED TRADE-IN ALLOWANCE
~~ • Your SR·2000 Your'Y Original Trade-in P-2000 Cach

List price Allowance List Price Difference
$515 $620 $1545 $925
$490 $600 $1545 $945
$590 $700 $1545 $845
$420 $500 $1545 $1045
$720 $800 $1545 $745
$919 $975 $1545 $570
$795 $800 $1545 $745
$659 $750 $1545 $795

$1265 $1300 $1545 $245
$1345 $1400 $1545 $145

$500 $600 $1545 $945
$639 $700 $1545 $845

A division of Electron;c Distributorsl 'nco

11324 Fern Street, Wheaton, Maryland, 20902

We feel it is 10 your be st i ntere stRemember, your own bonk f inancing p lo n ~ ALWAYS ees t you leu.
10 lake odvonloge of them .

Uttdt Cwgu
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Box l61-A, Cordova, S. r:. 29039 ) or you
may obtain some from your QSL card check
point. If they have none, send me a line
and I will send them to you pronto. Remem­
ber, send along 25c either in cash or stamps
for postage allowance and costs of the large
envelope the country lists will be sent in .
There are a number of blank spaces for
new countries or ones I forgot to include
in the list. These country lists are very FB
for keeping your country tally and are good
for a number of years . I am also using
this same country Jist for my DXcrs Mu ga­
zinc (weekly deal ) Honor Roll so they do
you double duty. I talked with W ayne over
the phone and he said, "Gus, it's impossible
to print up a list without forgetting a few

Worked
14 MHz SSB W TW-200

1. Gay Milius W4l'\JF
2. "!lop" Hopple W3DJZ
3. Dick Leavitt K3YGJ
4. Joe But ler K6CAZ

14 MHz SSB WTW-IOO

1. Gay Milius W4NF
2. Bob W agner \V5K UC
3. "Hop" Hopple W3DJZ
4. Boh Gihson W4CCB
5. Jim Lawson WA2SFP
6. Joe Butler K6CAZ
7. \Varren Johnson \V0NGF
S. Lew Papp W3~IAC

9. George Banta K1SHN
10. Dan Redman KSIKB
11. Paul Friehertshauser W6Y~IV
P . Jay Chesler WI SEB
13. James Edwards W5LOB
14. Bill Ga lloway W4TRG
1.5. Olgierd Weiss WB2NYM
16. Jose Toro KP4HK
17. Gerald Cunningham Wnl~IV

IS. Edward Bauer WA9KQS
19. Dick Tesar WA4W1P
20. G. "Gus" Brewer W4FPW
21. Jack MeNult K90TB
22. Charles R. Sledge W4JVU
23. Ira C. Crowder DL5HH
24. James Leonard W4FPS
25. Hiehard Leavitt K3YGJ
96. Cordon Read VE6AKP
27. Paul Hncze]a K2BQO
2S. Don B. Search W3AZD
29. Len Malone WA5DAJ

DECEMBER 1967

countries," I told him that the list I was
about to print up (used here for my own
record keeping purposes on ly) was lOOX
complete-1 checked it three times, Peg6'Y
checked it a few times and two local hams
checked it twice each I think-and when
it was print ed and I started transferring
my records to the new list I found that
KGB-Guam , and VSB-Hong Kong are miss­
ing. Seems as though \ Vayne knew what
he was talking about doesn't it? But one
of these days I will print another and not
miss allY at all except prohably \V I K for
the USA and VE-for Canada. Sometimes
the harder you try to be perfect the more
mistakes you make!

. . . W4BPD

the World
30. Egon Gadeherg OZ3SK
31. G. Coull ZL30Y
32. John F. Berryman K4RZK
33. Will iam T. Broder C;-.ISFC
34. George C. Blunck WA00A1
35. Boh Parlin W0SFU

14 MHz CW WTW.lOO

1. Vic Ulrich WA2DIG
2. James Resler WSEVZ
3. Dan Redman KSIKB
4. Robert C. Sommer W4CRW
5. John Scanlon WB6SHL
6. Newton K. Gephart W9HF ll
7. Fred A. Fisher W50DJ

21 MHz SSB WTW·IOO

1. Ted Marks WA2FQC
2. James Lawson \VA2SFP
3. Joe lIiller W40PM
4. Seol t C. Milliek K9PPX
:5 . Puul Friebertshuuser \V6Y~'lV

21 MHz CW WTW-IOO

1. Joe Hiller W40P~ 1

28 MHz SSB WTW-IOO

1. James 1.. Lawson WA2SFP
2. Ansel E. Gridley W4GJO
3. J. B. Jenkins W5YPX

7 MHz CW WTW,IOO

1. Rex G. Trohridge W4BYB
2. R. Sigismonti \V3\\'0
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e ect onics center, •me.

Tricky
Soldering Job

Now and then, when building a project
or wiring a circuit on an aluminum chassis,
it becomes necessary to ground a copper
wire "at the nearest point", At that point
you drill a hole and insert a screw, nut and
solder lug to attach the copper w ire. Often,
due to the presence of a transformer, ca­
pacitor or other part on the underside of the
chassis, it is not convenient or practical to
drill a hole through the chassis. In such a
case, why not solder the copper wire to the
aluminum chassis?

Most experienced wiremen, proficient with
a soldering iron, will tell you that this is
impossible. H owever, if you know why it is
impossible, a way can be found to d o just
that. The author has used th e following
method on m any occasions to make a solid
bond b etw een copper and aluminum, using
an ord inary soldering iron and ord inary
solder ( rwt aluminum solder ), And you n eed
no "special tools", just your soldering iron ,
regular wire solder and a sharp .pointed tool
such as an awl, scriber, or other sharp­
pointed instrument. T he reason why it is
"impossible" to solder on aluminum is that
alum inum oxidizes immediately on contact
with air. Sandpaper a clean spot on alumi­
num and before you have lifted the sand­
paper the aluminum has already oxid ized or
"rusted". T herefore, soldering alum inum in
a perfect vacuum is as simple as soldering
any other metal, but since this is imp ossible
we must find another m ethod of cleaning a
spot on aluminum "out of contact w ith air",
Take a piece of scrap alum inum and a few
short lengths of copper wire and in a few
practice tries you will get the "k nack" of it.

lt is not necessary to sandpaper or scrape
the aluminum to clean it-just wipe the spot
with alcohol or any other grease-cutting sol­
vent to remove all traces of o il or grease.
If the aluminum feels dry and not oily, the
alcohol or solvent is not needed. Place the
tip of a hot soldering iron on the spot to he
soldered and feed in a few inches of wire­
solder to make a puddle of liquid solder.

Keep the tip of the iron in the p uddle of
solder to keep the puddle liquid and flowin g.
Using an aw l or scriber, scratch deeply in
the middle of the puddle of liquid solder. Con­
tinue to scratch b ack and forth and around
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73 Book Clearance

-"~-,,,-,

51.00 50¢

We have a few of these on hand • .•
Better Short \~'ave Reception by

Bill Orr $2.85 $2.00
New "Iobile Handbook by

W6SAI $2.95 $2.00

One each of these on hand, first come ..•
Industrial Control Circuits $3.90 $2.00
Fun With Electricity $2.65 1.00
Repairing TV Remote Controls $2.50 .. 1.00
Guide to Mobi le Radio ..2.85 $1.00
Photoelect r ic Control 3.50 52.00
Amateur Radin Antenna

Handbook $2.95 $2.00
Oscillator Circuits $2.95 $2.00
TV and Radio Tube Troubles ..2.90 51.00
ABC of Electronics 1.95 1.00
Tube Substitution Ha ndbook 1.50 1.00
Practical Radio Servic ing S8.50 $4.00
Huw to Obtain your Citizens

Radio License S1.00 50¢
Anten nas fo r Citizens Rad io Service

Your Citizens Radio Station,
Install ation & Operation $1 50¢

ABC's of Cit izens Band Radio ... 1.95 $1.00
ABC's of Rad io Navigation 51.95 $1.00
Citizens Radio )(anllal Vol. 3. $2.95 $2.00

Send ce sh for t he above. If th ey're a lrea dy sold
we'll send it right bad to you. Send to 73,
Peterborough, N. H. 03458.

" "_, ~ ._'u,"' .....'.... ,..,. _~........__
,,~, • • ,~_.w_·,
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in the puddle of liquid solder. Each scra tch­
mark exposes more clean aluminum to which
the ordinary sold er will hand, because no air
is present under the puddle of hut , liquid
solder. The more you scratch in the puddle,
the tighter the bond between solder and
aluminum. Remove the soldering iron, and
wipe away any excess solder with a rag Of

old brush . Tin the cop per wire to be sold ­
ered , and solder it to the "tinned" aluminum
just as in any ord inary soldering job, using
a fresh piece of solder.

Two or three scratches in the puddle of
liquid solder are not sufficient for a good
bond. Ten or fifteen scratches in all direc­
tions will assure exposure of enough clean
aluminum to make a solid , permanent con­
nection between copper w ire and an alumi­
num chassis. A copper-to-aluminum solder
joint made in th is manner will not corrode
or rust , as sometimes happens with the
screw-sold er-lug-and -nut type of connecting
two d ifferent metals, because no m atter how
tight the co nnection, air is always present
and rusting or corrosion can eventually occur.

When the job is finished, test the connec­
tion with a strong pull on the copper wire.
If the lump of solder pulls loose from the
alumi num, the soldering iron was not hot
enough to keep the puddle liquid and flow­
ing. The p udd le of sold er must be kept suf­
ficiently hot and liquid to flow into the
scratches on the aluminum , just as solder
must be liquid and flowing when soldering
any other metal. Slightly more heat is re­
quired to keep the puddle liquid, because of
the presence of the awl or scriber in the
puddle of solder while scratch ing the alumi­
num. Scratch deeply into the aluminum SU f ­

face, since the more aluminum that is ex­
posed in scratching, the tighter the bond.
Sufficient heat for the job is a must and a
solder connect ion properly made in this man­
ner is p remunent and oxidation-proof.

. . . W2FFl\
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More 5Z4's a nd less VU's
The news From East Africa is good. Ama­

teur licenses are being given out for the first
time since Kenya came into its own. Look
for a goodly group of 52 4's around the
hands. Qui te a need has built up in the last
four "ears.

Ind ia reports no new licenses issued for
the last ten months. T hat country has enough
trouble without fur ther discouraging the d e­
velopment of electronics trained people .
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Solid-State Chopper
To properly ad just the depth of modula­

tion of a TV transmitter, it is necessary to
establish a point of zero carrier (see Oc­
tober 1966 73 Magnzinc }. This is usually
done lry shorting the video inp ut to the
scope with a relay pulsed at a 60 Hz rate.
Relays used in this way are plagued with
point bounce, and changing contact re­
sistance. This results in errat ic and jittery
scope presentations. Most of these prohlems
can he solved by using relays with mercury
wetted contacts , hut it's even easier to re­
place the relay with a cheap transistor. This
solid-state chopper will give you a stable
presentation with a d efinite trace for a
reference line.

UHF -r­
~rO OIOOE
~ DEloloou..ArOR

to
scoee

2 '1404

"

COM.EL e
hallicraf/erS

Now we'd like you to know ours:

You already know these names:

Name _. .•..... ..••..... __.__ ._•.•.••..... ..._...•..•.•.C aII _..

Add ress " __ _." .

Fig . I . Schematic of the solid -sta te c ho p per.

Any 6.3 Vue source can be used for trig­
gering. 1 use the calibration voltage from
the scope. From this, the diodes form a

. negative pulse, which drives the transistor
into saturation , shorting the scope input,
and giving a zero carrier trace for one third
of each video frame . Collector to emitter
impedance is high , compared to the 75-ohm
source, so the chopper will not disturb your
video monitor when the 6.3 V is discon­
nected .

All components were mounted on a piece
of perforated phenolic. I" in d iameter. This
board is then fastened to a 6 / 32 x HI"
bolt which has been soldered in the UHF
connector to serve as the inner cond uctor,

... John Howard K0~IHZ

ARTHUR J . HUB ERT
WA2UJM

S.,yic. Repr.s.ntati....

. __ __ - __ _ .

stellar ffi ndustries
DIY. or SHllU I. lat.

SAL ES AND SER VICE

Please send me info rmat ion

DAVID G. FLINN
W2C FP!W8206 KlK PO 7'14

P'e$ ident and Tr••n urer

These Lines
And Others In Stock

ELECTR O~ I C COMMUNICATIONS EQUIPMENT
10 GRAHAM ROAD WEST

ITHACA, N. Y. 14850
TELEPHONE: AREA CODE 607 273-9333

DAVID E. BOWMAN
K2MVC

5,,1., Repruentativ.

o n .

Hours 9:00-5:30

Stellar Industries - Dept. M
10 Graham Road West
Ithaca, New York 14850

o Send Used Equipment List

City. ._ ,.Stete _ Zi p .

Scope present ion of th e solid -state chopper.
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• •• and it' s tran sferred!

• •
:.--.\ I..-- ~ :· '""'- . - _.• •· ,, ,· ,

PASSAIC, N. J. 07055•

Just rub • .

_ ... ._ -_..- "._'-'..,_._----~,---._.- --".0. ,_ _......
. N _ • •_. ._.- .-......_ -.- ..- .

''' '-'.....- ,
"

DATAM AR K KITS
Handy, economical marking kits for the home
experimenter. student , hobbyist. etc. as well as
the regular electron ics applications. You 'll f ind
hundreds of uses for these inexpensive sets.
K588 _ Aud io. TV & Hi·Fi (black) •..... .. .. $1.25
K58W - Audio. TV & Hi-F! (white) $1.25
K59B _ Amateur Radio & CB (black) ....• .. $1.25
K59W - Amateur Radio & CB (white) .....•• $1.25
K60B - Exper imenter. Home & Intercom

(black) .. .•...•.•.• . ..•.......•. $1.25
tl:60W - Experimente r, Home & Intercom

(white) $1.25
K618 - Test & Indust rial Equipment (black) $1.25
K61W _ Test & Industrial Equipment (white ) $1.:<'5
K62 _ Marks & Swi tch Patterns

(black & white) $1.25
"3 - Alphabets & Numerals, ~"

(black, white & gold) $1 .25
K64 _ Alphabets & Numerals, 1/4"

(black, white & gold) •.......... $1.25
K65 - Alphabets & Numerals, !h"

(black. white & gold) $1.25
ELECTRONIC SYMBOL DRAFTING SET
Heat resistant dry tran sfer drafting symbols that
are uniform and correct In eve ry detail according
to MIL·STO·15·1A and ASA-STO·Y32.2. Al l you do Is
draw in the connecting leads. Included is a book­
let on drawing with dry t ransfers. offering useful
hints and suggest ions on how to get perfect reo
suits every time.
No. 970 . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . $15.95
LOG IC DIAGRAM SYMBOL SET
Dry transfer symbols for making logic diagrams.
These heat resistant symbols conform fully to
MIL-STD-8OGB and ASA·STO·Y32.14. All you do is
add connecting leads and you have a reproduction
qua lity drawing.
No. 971 $3.50

r raos er

tJ r,"" I

"''''''''/JJtI. ur ,--- ,- - - -_._-_..
. - -,

"
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With INSTANT lHTERING@ marking kits you can completely
mark equipment from component parts to the finished control
panel. Dry transfer meter and dial mark ings, preset words.
component identification letters, etc. are printed on a special
transparent carr ier sheet. Rubbing over one of these elements
wi th a ball-point pen transfers it to your work ing surface. Wh at
could be eas ier . . . and you get professional looking results
every time.

THE

For more i nf o rmat ion on t hese and many ot her fi ne IN STANT lETTERING® products, contact you r loc al parts

d istri b ut or or write d irect.

. . . when marking your elect ronic
equipment or making schemat ics or
logic diagrams. INSTANT LETIERING@
dry t ransfers let you achieve the look
of fine pri nti ng, quick ly and with a
mini mum of effort.

You get the same ease and speed with INSTANT l HTERINGll
dry transfer drafting symbols for schematics and logic diagrams.
They let you make reproduct ion Quality drawings in just minutes.

TITlES for ElECTRONIC EDUIPMENT
Comp letely revised and expanded to give ove r 10%
more words in a more readab le type face. Contains
hundreds of preprinted tit les for ma rking control
panels, drawings. parts, prototypes. etc.
No. 9581-Complete set in black ........•. $4.95
No. 9591-Complete set in white .•........ $4.95

TERMINAL " CHASSIS MARKING KIT
Inc ludes all the standard component ident ificat ion
letters used in ma rking chassis pr in ted ci rcui t and
terminal boards. prototypes. etc.
No. 966-Complete set in black $4.95
No. 967-Complete se t in white $4.95

METER .. DIAL MARKING KIT
Mark you r own standard or special rotary tap
switches, potentiometers. prototype and specially \
cal ibrate d meter dials. etc. with the se dry trans- ..
fer switch patterns, arcs. graduati on lines, letters
and numerals, etc. Shee ts are in 3 colo rs to sim-
pllfy usage of complex equipment.
No. 96B-Compete set $4.95

DATAKDAT PROTECTIVE COATINGS
Designed specifically for INSTANT LETTERIN G,~
products , Datakoat affords ma ximum protection by
covering transfe rred elements with a heavy weath­
erproof acrylic fi lm. Availab le in a brush-en kit
(for use on small areas) and in spray cans (in
matte or glossy).
No. 04176 - Brush-On-Kit $1.00
No, 04177 - Spray Can (glossy) $2.95
No. 04178 - Spray Can (matte) $2.95

•



Engineering Technicians

You will do better at Sanders
because you will join a systems team
where you have an
opportunity to learn more

•

Wou ld you like to team up with engineers
on significant systems problems? If you
are an Electron ic, Mechanica l, Test
Equipment or Calibration and Standards
Technician here is your opportunity.

Sanders is a systems company. Here
you will be working on unique new de­
fense, space, oceanographic, data han­
dling and communicat ions systems. In
fact, you wi ll find that systems are every­
one's business at Sanders. More than 90
per cent of ou r business comes from
systems, programs and hardware we de­
veloped ourselves. And, the growth has
been rapid. Last year sales doubled, grow­
ing fro m 66 to over 139 million dollars.

And there is the opportuni ty and secur­
ity that only such growth can give. New
positions and new opportunities are open­
ing dai ly. And you will f ind that Sanders
does not hire people just for the duration

of one program or one project. These are
permanent, well paying positions where
you can develop your full career potential.

We try to help. Sanders has an in-plant
college degree program as well as a 100
per cent pre-paid tu ition plan for outs ide
study. Other benefits include excellent
starting sal aries, a meri t review program,
a li beral paid vacat ion-holiday program
and comprehensive Life, Medical, Surgical
and Hospital benefits for you and your
family.

WRITE or send your resume to Mr.
Sherrill Spencer at Sanders Associates,
Inc., Dept. 181·73, Nashua, N.H. today
or telephone him at (603) 889-6631 (col­
lect) to arrange an interview if you have
a solid technical school or military back­
ground and a real interest in a systems
career.
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CREATING NEW DIRECTIONS IN ELECTRONICS

SANDERS
ASSOCIATES,INC.

*r. "' . SANDERS AsSOCI....res, I NC. An Equal Opportunity Employer M/F
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Fran~ M. Roberts
421 Woodland Drive
Jacksonville. North Carolina 28540
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Other club members have found out that
Jean knows as much about the technical as­
pects of their rigs as they do. "Sometimes
more: ' one of the men admitted . while talk­
ing in admi ration of the young piano prod­
igy.

She became interested in music a t the
age of ten. Now she is one of the few seri­
ous students who has been selected for indi­
vid ual study with D r. Robert Carter. Pro­
fessor of Music at East Carolina College in
Greenville. North Carolina. He gives private
tuition to only three Of four students from
across the T urheel State .

Jean not only st udies classical plano with
Dr. Carter, but devotes about four or five
hours a d ay to practice at home. It has
enabled her to become so accomplished that
she has received a mark of Superior Plus ,
at National Guild auditions-involvin g hun­
dreds of high school and college students
from all over North and South Carolina. She
was one of very, very few ever to have

WB4DOH: The Piano Prodigy

In writing about Jean Shepard, it's diffi­
cult to figure out whether the story should
refer to her as one of the youngest female
ham radio operators- or as one of North
Carolina's most talented, award -winning pi­
anists . The 17 year-old Jacksonville High
School senior is both.

Since readers of 73 would be most in­
terested in the young lady's interest in ham
radio-let's star t there. Her fascination for
amateur radio began when she was all of 13
years old . "I used to read books about it. In
school at that time, my science project in­
volved electronic equipment,"

Shortly afterwards. she built her own
set. enough of an accomplishment for an
older man, hut for a girl just in her teens,
it is even more amazing. She put all of the
electronic equipment together from scratch
and st rictly on her own. She constructed her
transmitter. the matching circuits. antenna­
plus all of the etcetera's.

After she got her novice license, she went
on the air (operating with the can letters
WN4DOH ) and began operating from her
now-crowded bedroom. To back up just a bit
though-it must be said that she does admit
to failure. "The fi rst set I constructed d idn't
work, so I tore it down and bunt another,"

Since that time, she has been operating
with a power of 30 watts, but will shortly
be increasing her output to 75 or 90. "I'd
also like to go on phone," she said. Right
now all of her transmission is via code. Most
of her current conversation of course. is
with people in the immediate area, but she
is looking forward to the power increase , in­
troducing her to new friends.

In her home town of jacksonville, she is
secretary of the Onslow Country Radio Club
(youngest and only female member). They
meet twice a month at the local Red Cross
headq uarters, "And talk about equip ment ,"
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achieved such a remarkably high rating.
\Vhen not playing at home or for special

audiences, Jean travels around the state to
perfonn . She was recently featured at an
event sponsored by the Federation of Music
Clubs. She has also appeared with the North
Carolina Symphony and has given numerous
recitals. The young lady would like to be a
concert pianist and hop es to enter a con­
servatory after high schoo1.

Right now. high school almost seems a
breeze . Her favorite sub jects are physics and
math and she maintains a 96.4 average, is
a member of the National Honor Society and
a Marshall.

while outstanding in such a variety of
endeavors as schoolwork, amateur radio and
piano-she also enjoys outdoor sports and
plays a good game of tennis. "For relaxation,
I like to do jigsaw puzzles."

T alent with the unusual seems to be a
Shepard family trait. Dad is a research bac­
teriologist at the Naval Research Laboratory
at Camp Lejeune; Julie, a 19 year-old sis­
ter, is now studying zoology at North Caro­
lina State University in Raleigh. under a re­
search grant from the National Science Foun­
dation. She is doing research on the Balti-

more Oriole (bird not baseball }: a 14 year­
old sister, Evelyn , is studying dance at the
School of Arts in \Vinston-Salem , having won
top honors in a competitive audition.

The family though is not in competition ,
one with another. It's just a good , healthy
case of each of the youngsters becoming
interested in a variety of suhjects-encour­
aged by their parents-and wanting to do
their very hest .

Jcan Shepard has proven that parental con­
cern and a youth's own abilities, can com­
bine to create an outstanding young person .

•
Increasing Resistor

Heat Dissipation
To help dissipate the heat in large wire­

wound resistors in transmitters and power
supplies, use the fins from old selenium rec­
tifiers. Break the fins loose from the old
selenium units, enlarge the cente r holes and
position them along the body of the resistor.
Heat dissipation can be increased slightly
hy blackening the fins over a flame. Small
adjustable cable clamps will hold the fins in
their proper positions.

. . . Richard Mollentine WA0KKC

Most Versatile All -Band Portable -Fixed
ever built.

limited
quantities$22500

AMATEUR TR5000

Shipped Prepaid Continental U.S.A.

• Will receive SSB-CW-AM-FM-LW
All frequency from 350 Ke to 30 Mc

88 Me to 108 Me.
• Ha s BFO-noise limiter-ad justab le AVC

• 2 spee kers
• Tweete r on-off switch
• Cont inuous ba ss c ont rol
• Continuous treble control

• Telescopic SW a ntenna-opens to 57"
• Te lescopic FM a ntenna-ope ns to 32"
• Band spread ham bands
• Tuning meter & battery test indicator

• A FC on-off switch

• SW fine tuner knob
• Dual drive tu ner ~nob---en9ages separately fo r

FM a nd multi-wave scales

• Long wave tuner

• AM tuner
• 4 SW tu ning ra nges
• AC and battery ope rationmond

Rmh ELECTRONICS
515 BLACKSTONE

fR ES NO. CALI f ORNI A 9)701
Operated by Hams for Hams

Allred G.

W6JUK

~

"....Xi
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Send for our catalog...
It will cost you nothing.

TT
SENTRY MANUFACTURING COMPANY
1634 Linwood Boulevard-Oklahoma City, Oklahoma 73106

PHONE: 405-232-1431-TELEX: 071-361-TWX: 910-831-3175



"THE HAM'S HEAVEN"
CRABTREE'S ELECTRONICS

PRESENTS

GALAXY VMARK 2

-

5 BAND TRANSCEIVER

NEW
400 Watts Power

6 WAYS BEDER-
STI LL ON LY $420

WE WANT YOUR BUSINESS
And we are prepared to offer King ­
Size trade-in allowances on your
present gear. Also, we will give you
a quote on any package cornbina ­
tion you are looking for. The pack­
age price in this ad applies to both
cash and charge orders.

Crabtree's Electronics
Phone 214-748-5361

• MONEY SAVING PACKAGE
(DELUXE MOBILE) Reg. Price

Galaxy V Mark 2 $420.00

DC35 12V DC Supply...... .. .. .... .... .... 99.95

CAL35 Cal ibrator 19.95

MMB Mobil Mount... ................. ...... .. 7.95

DELUXE Ball Mount and Spring
with 25' RG58 and connector....... . 16.20

, .
•

ALL THIS
ONLY

$549
COMPLETE

WRITE or CAll For Quotes or
Trade-In Allowances

CRABTREE'S ELECTRONICS
2608 Ross Ave., Dallas, Texas 75201

Please ship me the following:

o Mobile Package - $549
o Ga laxy V Mark 2 - $420
o Free 1967 Catalog with credit torm
o Check or Money Order attached

NAM"-E CALI _

ADDRESS _

CITY STATE _

ZIP _

WEBSTER WMWD Mast and Top Section
plus KW Coils 75 thru 10 49.45

TURNER 350C Mike and Connect... . 8 .25

Mobil Log Book...... .50

-------- ----- - - - - - - - - - 1 REG. TOTAL $622.25
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I



D. Byrhe G3KPO
Pete rborough, England

"

psst! Go pffft with your Bmmfft!

Do you chuck it all in the garbage-bin af­
ter you've read it, or hoard the lot-like most
hams-until the shack door refuses to close?

I'm referring to old technical magazines,
and W2DXH's article irl the May 1966 issue.'
His is a very good idea, but to my mind it
has two major snags. The first is that one
is still left with stacks and stacks of "mag­
centres," and the second is the di fficulty in
tracing articles on any one special subject
in a hurry, wi thout the time to wade through
stacks and stacks of unwanted material.

Ninety percent of all magazine material is
pure bmmfft (excepting 73, of course, where
90% is real meat, and onlv 10% the other

•
stuff ) . So cut out the genuine gold- neatly,
with a single-sided razor-blade- and ditch the
rest.

Now, my suggestion is that you file them
away under separate headinue for each sub­
ject-usin g large card board folders. These
can be kept in an old cab inet, or even
a few hefty boxes.

I started with this system long before
\V\VII , and all was quite simple- to be­
gin with, that is, but like Topsy, it just
grcwed and growed! At first, clippings
went under such headings as «Antenna.
modulators, transmitters, receivers, etc."

However, as the years went by, these
ind ivid ual files became so over-filled that
most had to be sub-d ivided. For instance,
«Antenna" would grow into "Beams, HF,
inverted-V, long-wire, VHF, all-band , Quad,
towers, rotators, feeders, etc."

T he great beauty of this "cutting-up" and
"sub-d ivid ing" is that one can lay one's
hands on the articles dealing with a speci­
fic sub ject-literally, within seconds! Several
tim es, my phone has rung, and a fellow
amateur has asked if I could help him re­
garding say "Qcfivers" or perhaps "Q-multi­
pl iers:' \Vhilst he was hanging on the land-
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line, I would open the filing cabinet, and
produce a card-board folder containing prac­
tically every article on "Qcfivers" written dur­
ing the past quarter-century . . .

Can anyone suggest a quicker way of
findin g information ?

It is rather interesting to go carefully
through a file and note how the same par­
ticular subject is written up every decade as
being "something new," when all the time
it is an old idea in new guise. Pre-war, it
was first of all battery-operated tubes, and
then mains tubes. After 1946 came miniature
tubes, and of late , transistors. Then we've
had printed circuits and encapsula ted unit
construct ion . . . but basically, the same
circuitry! Mutton dressed up as lamb, and
served as the plat-de-jour.

But I digress. Back to practicalities. One
of the greatest difficulties in fili ng under
the "KPO system" is what to do with the
kind of magazine which finishes one article
on reverse page of another-73 is exemplary
in this respect!

It is, of course, possibl e to type out (or
photo-copy) the meat in the last page­
it's funn y how much "padd ing" goes in
the last few paragraphs of most articles! But
perhaps the easiest way is to file away all
"opening" pages of art icles, and then make
a note on the bottom of the page, giving the
title of the article on the reverse of which
the first article is concluded . Phew-hope
that explains itself.

One fin al word of warning. Never, never
lend any of your precious files-you'll never
see 'em again. I know, having suffered bitter­
ly. It's bad enough when they keep the
whole fil e. but even worse when they return
it minus the very pages you wanted most.

. . . G3KPO

· James Ashe. "Dealing with t he In forma tion Exp'lo­
s ton.' i s. Ma y 1966, paJle 42 .
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Kayla Bloom W0HJl
P.O. Box 224
Dublin, New H am pshire 03444

Waters Band-Adder 370-3

Mobiling with Fingers

W aters Manufacturing. Inc. of W ayland
Massachusetts, has finally solved the prob­
lems of multiband mobile operation at low
cost; and it works. Furthermore, it works
remarkable well.

The Band-Adder consists of an assem­
bly of three helically wound resonator

84

"sticks" in a metal bushing which mounts
on the top of the mobile mast, just below
either a 40 or 75 meter coil and tip , adding
10. 15, and 20 meter operation to the origi­
nal an tenna.

Having used several makes of center­
loaded mobile antennas, I find there is al­
ways the problem of stopping the car, get­
ting out the wrenches, and cha nging the
coil and tip. Therefore. I was re luctant to
change bands even when condi tions on one
hand would deteriorate. Not so when the
Band-Adder was installed. I can now change
hands without touching the antenna.

Since resonance is controlled for each hand
primarily by the inductance of the helix for
each band. the Band-Adder is self selecting
without the use of any type of switching
device. The Band-Adder coils are pre-tuned
for full coverage of the 10, 15, and 20 met­
er bands and will hand le .~OO watts PEP on
SSB and 100 watts on AM,

When the Band-Adder is first installed,
it will be necessary to retune the 40 or 75
meter tip to resonance due to the added
capacitance. This is a slight change. usually
shorter.

] must admit to a certain amoun t of skep­
ticism when the idea was first presented to
me. This doubt rapidly disappeared when
] began running it through some tests.

I tested the Rand-Adder with the W alers
Auto-Match and with two other popular cen­
ter-loaded mobile antennas with much the
same results. The concl usion is that it works
equally well with any center-loaded whip
which has ~ - 24 studs.

Using the 75-meter coil and tip, 1 first
adjusted for resonance on 75 . This required
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$14.95
11.95
12.95
10.95
29.50
15.95
21.50
34.95
54.95
29.95

CATAlOG

NNAS

MAGAZINE

It's active, as you know, if you ever listen
in on the Citizens Band. In fact, there are
more rigs on the air (some Scmillion) in
that 300-KHz slot than in any other part
of the radio spectrum. And. surprisingly
enough, many of the rigs arc more sophis­
ticated than many ham rigs.
To keep up with what's going on in the
en world, read CB Magazine, the respon­
sible CB publication which contains ar­
ticles on theory, the HELP program and
all kinds of radio communications includ­
in ~ ham.
For a free sample copy, send your request
on your QSL card to CB ~IAGAZINE.

P.O. Box 60445, Oklaboma City, OK.
7:H06.

Th e sta nda rd of comparison in amateur
VHF/UHF communications. Cush Cra ft antenna s
combine all-out performance w ith optimum si ze
for ease of assembly and mou nting at yaur site.
They can be mounted vertica lly, ho rizontally, in
pain, quads, o r virt ua lly any combination
allowing you to desig n th e antenna system to
meet you r exact reguirements . .__
A1«-11 2 meter 11 elem~nt

Al.u·7 '2 meter 7 element
A220-11 11/.. meter 11 elf.'ment
A430-11 3A meier 11 element
AU4-'20T '2 meter Mult i polariZf.'d
A SO·3 6 me ter 3 element
A 50-5 6 meter 5 e lement
A 50-6 6 meter 6 e lement
A 50.10 I 6 mete r 10 element
A 26·9 6 & 2 meter 10 element

SEE YOUR DISTRIBUTOR OR WRITE ~FOii'llR""~~

FOR
MORE
OX PUNCH

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

IC~t_
REMEMBER

THE ll-METER BAND?

w hen used w ith 75 meter coil t ip
Wf.' reeom merid your ustnz RG
Ml/U 60 o hm cable. When used
with the 'Wat~rs 40 mete r coil use
35 oh m cable (Waters a70-48) .
NOTE : When 35 oh m cable is

used the V S'WH o n 15
meters w ill be about 2 :1.

Female % -24 thread to attach t o
s ta nda rd mast and male % -24 s t ud
to accept s ta nda r d 40 o r 75 meter
coi l.

MounUnlt':

Specifications

Frequ~ncy R.nlt'~II : 28.5 MH1:- 29.80 MH z
2 1.2 MHz- 2l.4 5 MHz
14 .2 MH1:-14.35 MH z

about a ~ inch shorting of tbe tip. T his
adjustment was at my normal operating fre­
quency which had previously had an SWII
of 1:1. I was still able to get the SWR
down to 1: 1 and , odd ly enough , when 1 got
on the air. I was told I had an outstanding
signal. This led me to run some field strength
tests (with and without tbc Band-Adder )
and discovered a 2 dB gain over the original
antenna. This began to look better and bet­
ter. In field strength tests on the other three
hands as compared to the separate coils and
tips, I found virtually no difference. On 10
meters. it was equal to the separa te coil and
tip, on V5 , it was down 1 dR, and on 20.
it was up 1 dB.

Looking at SWR readings, from 28.1 to
29 MHz ( the range of my transceiver ) I
found the highest SWR to b e 2: 1, witb a
much m ore broadband operation possible
than with the 10 m eter coil and tip. On 15
the m aximum S\VR was 2.5: 1 at the ex­
treme ends of the phone band with a good
I :1 match in the center. On 20, the maxi­
mum S\VH was 2: 1 with a more limited
range which was flat .

The one disadvantage I found was in added
wind resistance with high speed driving.
This may mean the addition of a nylon cord
10 sup port the m ast at high speeds. Certainly
this is a mi nor obstacle and a small price
to pay for the advantages of band switching.

One other point. If you, for instance, only
want to operate 20 and 75, simply remove
the 10 an d 15 meter "fingers" and it m akes
no differen ce. There is no inter-dependency
between the three "sticks". You may use one.
two, or all three as you wish.

I'm not sure what magic was performed
at the \Vaters factory, but they have pro­
vided a new facet to mobile operation with
the Band-Adder.

. .. W011JL
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A. A. Wicks WB6KFI

1208 Levin Avenue

Mounta in View, California 94040

(\I

The Hallet Signal Saver®

In the past few years , the number of ama­
teur mobile installations has increased at a
tremendous rate. This has been accelerated
by the availability of transceiver equipment ,
which is usually compact, presentable, and
easily removed for a dual-purpose role of
fixed or mobile. If statistics were available,
and en and boat installations were added,
the total figure would no doubt be amazing.

It would probably also be astonish ing to
know how many users were suffering to a
lesser or greater degree from self-created
ignition interference. Until recently, I was
one of these sufferers, when the Hallett
Signal Saver was installed on a new car and
tested. Before this, a National ~CX-3 had
been used in a 1960 Chevrolet, and with no
special corrective measures being taken
other than the usual capacitors on generator,
etc., the ignition (and possible other) noise

86

level of 52 was tolerated as being "the best
that could be done".

Upon acquiring a 1966 F ord Galaxie, and
reinstalling all of the equipment, including
the antenna. in an identical configurat ion ,
it was very disconcerting to note that there
was now a steady, solid 87 noise level. This
appeared to be all ignition noise, but there
was a distinct possibility that this noise was
masking alternator and possibly other noise
sources.

An inspection of the Ford, carried out
with the engineering specifications for noise
suppression as supplied by the Ford Motor
Company, showed that, with the exception
of a "radio resistance" primary lead and one
copper hood-bonding spring, no suppressive
measures had been taken with this car. The
Ford looked like a classical case for the
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spark-p lug shields with shielded wire secure­
ly soldered to the shield, and terminated at
the distributor end by a very secure snap­
Jacking cap. T he coil shield contains an in­
tegral feed-through capacitor to the "hot"
ignition switch lead . The shielded cables are
made up of aircraft type ignition cab le and
the braid is protected with a stainless steel
cond uctor. The cable itself has a tempera­
ture rating from -65F up to 250F. The
complete installation is certified to he dust­
proof, spark-proof, and moisture-proof.

Installation was relatively simple. How­
ever, California automobile owners may
have some "squeeze" problems due to the
large amount of smog-control equipment
sp read over the engines of their cars. This
was particularly difficult for the coil installa­
tion. This portion of the installation took
four hours, of which one hour was spent in
removing paint thoroughly from the coil case

Installation of th e Hallett Signal Save r on is v·a
engine (air cle aner re moved ).

87

, ,,

f- x 4
f- ~

<,
~

STAN DAR D WIRING <,
f- c 10.0 RESISTANCE TYPE ,
~ ~
f- :
f-- <j

'\ \f-- >g "-f-- ';
"-

- ~
~

,
1\c I 51G At 5 VE. r>

1.0c
='"
= ~

Measurement of rad ia­
tion interference (noise
level), co m pare s t he
Ha ll ett Signa l Saver and
orig ina l equipment o n
a n automobile using re­
sistive wiring.

fREQ. 2
Me

Signal Saver, which was receiving strong
p romotion at the radio parts suppliers.

Before making the installation, a test was
made under existing conditions . An open
area. two miles from the nearest power line
or other man-made structure, was chosen as
a test site. Antenna resonant frequencies of
3900, 7260, and 14,260 kHz were selected,
and noise levels checked with engine running
and engine off. The latter condition showed
an S-meter reading of zero, and with the
engine running, the aforementioned noise
level of 57 was noted on all frequencies.
The noise was so severe that no signal-free
check frequency was selected- only the
strongest local signals were received anyway.
The equipment in all tests consisted of a
NCX-3, a Webster Topsider antenna and a
Linear Systems 350-12 de power supp ly. RF
gain was set at maximum in this and all
subsequent tests . Following this initial test ,
I proceeded to install the Signal Saver.

The general appearance and sturdy con­
struction of the Signal Saver equipment is
excellent. Heavy steel is used throughout,
and it is attractively and heavily coated with
a gold finish. A chrome finish, if it were
available, would probably attract the hot­
rod set.

The equipment , as received, was complete
for the specified installation. T wo systems
are available, one for conventional distribu­
tor caps, where the original will continue
to be used, and one for those caps that are
equipped with a timing window. The in­
sta llation shown in the photo consists of a
di stributor cap shield, a coil sh ield , and
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to provide a good bonding contact. About one
hour was used in making a <.dry run" to see
if we were even going to be able to make it
through all the hoses and pumps. Normally,
two hours should suffice for this portion.
and about another hour for the distributor
and spark plug wiring. \Vith one exception
all spark plug cable lengths were adequate
- the number five plug cable had to be
routed in a sligh tly d ifferent manner in order
to reach from the distributor to the plug.
Once the shields are installed, a metal clamp
groups each bank of plug wires together
so that the whole installation looks neat. in
add ition to providing further bonding. Spark­
plug shields may be quickly removed with­
out tools for any plug work required.

The instructions are very explicit and ap­
peared to be written with this car in mind.
This is probably not the case, hut is a com­
pliment to their p reparation . Only two very
minor inconsistencies were noted. Many clear
photographs are used (twelve on two pages,
for example), and the line drawings are
excellent.

Results of the installation exceeded all
expectations. Somehow, we anticipated hear­
ing some noise. Instead , Sl and S2 signals
were coming through, and. they were read­
able! It was somewhat shocking to hear ig­
nit ion noise from passing cars, hut very
pleasant to drive along in a rural area away
from all power lines, and hear nothing but
signals. Actually, the reception appeared to
be better than at the fixed location. The
same test frequencies were used after the
shielded installation was made. but due to
signals coming through at levels from S9+
to SI . an additional check was made at
4100, 7350, and 14,533 kHz. Nothing was
heard at these particul ar frequencies, either
signals or noise.

The Signal Saver components are available
as individual items, or a complete system
may he purchased. All parts are ready to
install without modification. For unusual sit­
uations, such as large marine engines, the
company will provide special materials. Ra­
dio parts suppliers carry a listing showing
the system to be used for any particular car.

The installation of this system can be a
boon to amateur, citizen-bander and marine
opera tor alike. The old saying "you can't
work them if you can't hear them", is most
appropriate in mobile work. With the Signal
Saver. you will hear them.

. . . W B6KF1
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Special price $12.95

Astatie mobile
ceramic micro·
phone. Super
talk power. Reg­
ular price512.75.
Special price

CO.2 2 Position Coaxial
Antenna Switch. Same con­
struction as the CQ-4 switch
to the left. Used for switch.
ing linear amplifier in and
out of the antenna line. Reg­
ular price 58.95.

Special prlce$ 6 .9 5

PRACTIC~ OSCILLATOR

CO.4 4 Position Coaxial
Antenna Switch. Uses low
loss connectors and ace·
ramic switch. Complete with
~nob. Regular price 59.95.

Special price $6.95

cw MONITOR and CODE

Astatic GD-' 04 desk type
push-to-talk microphone and
stand. Regular price $51.20.

Special price $25.00

AJ·l Audio Fil.
ter. Ideal for
CW and SSB
transceivers. Var­
i a b l e audio
range. 28 dB
down at 100 cps
-peaks 200 cps,
4 ohm input and
output imped-
ence, built.in in

and out switch. 6V-4" L • 3¥.." W It 2" D.

Special $7.95
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"HAM" BUERGER'S
Ottober Spetillis

Yolt· Ohm· Milhammeter.
20,000 ohms per volt DC,
10,000 ohms per velt AC.
DC voltages: 0-0.6-6-30-120·
600-1200-3000-6000 V. AC
voltages: 0-6-30-120.600­
1200 V. Resistance: 0-6K.
600K . 6 meq- 60 megohms
(30-3K-30K-300K at center
scale); plus DC current, dB
and capacity. With leads and
baHeries. 6" H x 4" W x
l¥.t" D. Regular price $19.95.

Solid state, 'i.V battery, 2Y,, "
speaker, variable tone, ea sy to
connect. Complete with key
jack and plug. A "M UST" FOR
GOOD SENDING.

Specify cathode or g rid block
keying, or give model of your
transmitter. Mod el CMO.K
Ieethede I . nd CMO-G Igdd I.
each $7.95 PP.

uer er
Amateur Radio W3BAB

Road. Jenkintown, Pa. 19046 • Phone 215·881·1350

"

HERE 1$ THE IDEAL WAY TO ACHIEVE GOOD. SNAPPY BREAK.IN OPERATION

All prices plus postage • Po. residents add 5"10 state tax.
Open evenings - Monday, Wednesday, Friday: 9 AM to 9 PM.

Saturday, 9 AM through 5 PM.

"
424 York
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G us Browning W4BPD
RFD 1
Ce rde ve, South Carolina

Gus: Pari 30
Back to South Africa

•

After a brief visit in Capetown with my
good friends Jack and Marge (ZSI OU and
ZSIRM ) , 1 departed for Kroonstod, a fairly
good sized city which is between Capetown
and Johannesburg.

I was met at the station by my good
friend Syd ZS4RM. I had mentioned to Syd
on my first stop at his home some months
previously, that I wanted him to put my
name on one of those fine peach trees he
had in his hack yard . Luckily I did, because
he had sold all the peaches on all the other
trees excep t this one big, fine one that was
loaded with the finest peaches 1 have ever
seen anywhere. Syd and his wife took me
out in his backyard and pointing at the tree,
said, "they are yours, G us". I spent some
four or five days with them and 1 think
I ate most of the peaches from that tree
before 1 left. They made some very fine
peach ice cream with some, made peach
cobbler pies with some, many were used by
just slicing them, covering them with sugar
and then with fresh whipped cream- man
thut« eating high on the hog. 1 definitely
say in all the world with the fin e eating
I have sampled here and there nothing can
touch fresh peaches and fresh cream when
they are put together.

One day Sid drove me over to the town
of Welcom e in his little car (I think it was
a Volkswagoo ) . Syd and the other ZS4 fel­
lows I met while down in W elcome told
me about this town. Just a few years before
I visited the town, it was just a big, flat
field, with very few trees in it, and the
land where the town was built was a few
very large farms. In somc way they found
that gold was down below the place and
very deep mines were sunk. It turned out
that the place was loaded with gold bear­
ing rock at a very deep depth. I took a
trip down one of these mines. I forget the
exact depth but it was something like 7 ,,500
foot straight down and I had a look see
at how things were down there. Even with
all the tremendous blowers and even air­
cond itioning in some, it was very warm
down at that depth. They hauled the rock
up after it was loosened by various means.
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At the surface, it was crushed and by some
chemical process the gold was removed from
thc rock. Sitting on a small table, they had
one of the gold bricks with a sign that said,
" Its yours if you can pick it up with one
hand , no sliding to the edge of the table
permitted". Of course like many others I
grabbed at it and let me tell you, I don't
know what it's weight was, but I could not
budge it from that table! Its size was some­
what smaller than a usual brick but it must
have weighed 50 or so pounds. I sure could
have used that "ch unk" of gold.

The town of Welcome was laid out ab­
solutely perfectly. Every street was a straight
line, and all city blocks were perfectly
sq uare. The houses there were all brand
new; each one air cond itioned , beautiful
lawns, and every house had a car in its
front yard. The entire place had the smell
of real prosperity. Everyone was very well
dressed and had a very happy look on their
face-i t looked like a very fine place to
work and live. It was one p lace that, if I was
a young man looking for a place to settle
down and Jive the rest of my life, I would
have stayed . Sid and I drove all around
the town and visited quite a few houses
and hams, many of them real DXers. They
all had some very fine rigs and most of
them had either quads or yagis for antennas.
These fellows all seemed to be making very
good money on their jobs.

After spend ing a fun day there, w e d rove
back to Kroonstaad and had a real ball on
the air with all the "Gus W atchers," tell­
ing them the date 1 expected to arrive at
the next DX QTH. I even connected up my
own rig and used it. Sid said it sure was
great to be ab le to operate a real rig! He
sure did love the feel of that rig 1 had
and he thought the electronic key was great.
It was made especially for me by my friend­
W 3KVQ/2-good old Ed . I have it in use
at my home station now and it's still as
good as it ever was. In fact it seems to im­
prove with agel-but back to the story-

Time arrived for me to depart from Sid
and those FB peaches. Sid was one of those
fellows who went all out to make my stay
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at his home a highlight , and it was with
regrets that I departed fOT Johannesb urg.

I was met at the railway station by Lam­
berth, Z56LM, wbo is just about one of the
sharpest operators in ZS land , and a tech­
nician of the first magnitude. Lamberth had
made all the arrangements for us to drive
duwn to Basutoland (now its called L esoto )
and he had the license in order and all
necessary permits fixed up for both of us.
Now this fellow Lamberth was onc of these
tborough Dutchmen (used to be a PA(I),
some years before moving: to ZS land ) and
he bad tbe check list all made out of what
we were to take with us on this camp out
DXpeditton into Basutclund. Absolutely noth­
ing wus overlooked either, and we were
prepared for any eventuality. Plenty of spare
parts, plenty of food, a cook stove, canned
goods, fresh fruit, p lenty of spare Petrol &
oil for the putt-putt (power plant ) which
I bad brougbt back with me from my island
stops at ZD9 and LH4 lands. The plant
I had used all this time was a 1 KW Onin
with shielded spark plug wire and to elimi­
nate the last bit of spark noise, I had in­
stalled a 10,000 ohm, ~ watt resistor. This
one was a 115 volt job and I could get

up to 4 hours from a gallon of gasoline
with it. It used about 1 quart of # 20 motor
oil to every 30 gallons of gas. I would take
the same plant again, I think. I had tried
my very best to buy one of these new very
small, light weight plants that has magnets
and uses no brushes, b ut I could never get
them to, lets call it "play ball" and sell it
to me at what I thought a good price. May­
be if there is anuther trip I will have better
luck with them . It would have been very
nice to have used a smaller plant and saved
lots on "surplus baggage" charges all along
the way. Don't ever think, fellows, it's easy
traveling all over the world with 3 suit cases
full of radio gear and a wooden box with
a power plant in it with a ceru thin pocket­
book and not in a good financial position
to pass out large tips to the various red
caps you need at every stop. And then there
were those Customs boys to deal with . T his
along with sometimes as much as 100 rolls
of color 35mm film and two cameras to
«explain" to them. After months and months
of this, you get to the point where you
don't even worry about it any more. I had
many d ifferent stories to tell the Custom
boys usually no two of them were ever the

• • • • :-' -.- , • • • •
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same; and you must remember at some
stops, the Custom fellows could not even
speak English.

Like I said quite a few lines back, here
I was at the home of ZS6LM getting read y
to go along with him over into Basutoland
(ZS8) . W e had a small t railer attached to
the rear of Lamberth's car. T his was a small
one and every single item was packed in
it. I don't think there was enough room
left for a flea to get in . That fellow L am­
berth really knew how to pack a trailer.
Then a large canvas cover was wrapped
around it so that if it rained nothing couJd
get wet.

Lamherth spoke fairly good English and
just a little of the South African tongue
called Africaans. The fu rther we got away
from Johannesburg, the less and less the
local people could u nderstand E nglish-b ut
Lamberth said they were just p utting this
act on, that they could u nd erstand and
speak English OK but were just hard headed
und did not want to use that tongue be­
cause their feelings at that time were not
too good towards England . The trip from
Johannesburg to ZS8 land took us from
about 4 A~I in the morning to about 5 PM
that afternoon. There were good roads an

the way up to the border of ZS8, a very
rocky, mountainous looking sort of country,
strictly run by their natives, policeman,
customs officials and all. At least they spoke
and understood English. The last hundred
or so miles, no one at any of our stops
along the way could u nderstand or speak
English, or thats what they indicated to us.
This did not make either L amberth or me
very happ y. It was very difficult to convey
to them that we even wanted a cup of
coffee and gasoline for the car.

The customs and immigration stop at the
border of ZS8 was very brief and we were
treated very nicely. They did not try to
cause us any delay at all. We drove thru
Maseru some 10 or 15 miles into the coun­
try, around a few small h ills and mountains,
turned off on a side road and found a small
lake with a beautiful grassy spot und er
some high trees, an ideal spot for our op­
erating position . \ Ve stopped and got out
the car anti walked all over the place look­
ing up at the tall FB trees to support our
antennas, etc. Then we drove back to Ma­
suru, to hunt up the Government Officials,
police dept., security dept, army, etc., to tell
them why we were down there and what we
wanted to do. In a few hours we were
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The NEW TX·62

NEW AMECO VFO FOR 6, 2 &m METERS
The new kneeo VFO-621 is a companion unit designed
to operate with the Ameco TX-62. It can also be used
with any other commerdal6, 2, or lV, meter transmi"er.

8eccluse lr uses a transistorized oscillator circuit, it Is ex.
tremely stable. An amplifier stage provides high output
at 2.(.26 Me. The VfO indudes a built-in solid state
Zener diode regulated AC power supply.

This new VfO is truly an exceptional performer at
a very low price Model VfO·621 $59.95 nel.

In response to the demand f.or. an lnex­
pensive compact VHF transmitter, Ameco
has brought out its new 2 and 6 meter
transmitter. It Is usy to tune because all
circuits up to the final 'are broadbanded.
'rnere is no ottler -trensmitter like It on
the market!

SPECIFICATIONS AND FUTURES
Power input to final: 75W. CW, 75W. peak
. on phone.

Tube lineup: 6GK6-0sc., tripier, 6GK6
doubler, 7868 tripler (on 2 meters)
7984·Final. 12AX7 and 6GK6 modulator.

Crystal·cor.trolled or external VFO. Crystals
used are inexpensive 8 Me type.

Meter reads final cathode current, final
erid current and RF output.

Solid state power supp ly.
Mike/key lack and crystal socket on front

panel. Push ·to·talk mike jack.
Potentiometer type d(ive control. Audio

eain control.
Additional connections In rear-for key and

relay.
MDdel lX·52 Wired and Tested Dnl, $149.95

cleared to operate. \Ve exp lained to them
where we wanted to operate from, telling
them exact ly where the nice little lakefront
was. We found that this was Government
p roperty and after locating the right officials
we were given p ermission to stay and op­
erate from that spot. \Ve stopped at a sort
of grocery store/bakery and hought a few
loaves of bread (hard as a rock and just
as heavy too!). Back to our little DXpedition
QTH we drove, and by d oing a lot of rush­
ing we managed to get our tent erected
before nightfall. After nightfall , it was us
and the mosquitoes, but when we got our
netting over the beds in place the QRM
from them ceased. \ Ve were d ead tired so
had no tro uble getting to sleep that night.
In the distance we could hear a few lions
roaring and many other strange sounds
eminat ing from the jungle which was some
few miles away from us .

\ Ve were up early the next morning and
I was raring to get an antenna up and to
get on the air! \ Ve found the trees im­
possible to climb, the first limbs on them
being out of our reach. But , while we were
trying to figure a way to get our antennas
up in the tops of the higher ones, two
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nati ves came past , an old. man and. probahly
his young son. The old man looked as if
he was about 60 and the younger one about
20 years old. Lamberth hailed them and
asked them if they could climb these trees.
Neither of them could understand. He then
tried in his beat -up Afri caans language and
the old man could sort of halfwav under­
stand this, but the youngest one could not!
After a little expla ining the younger man
agreed to cl imb the trees for us. This was
a very inte-re-sting antenna installation fel­
lows. I would tell Lamberth, he would trans­
late what I said into Africaan, and give it
to the old man , the old man would then
translate this into the Basuto tongue. To this
d ay I am q uite sure the fin al message to
the fellow up the tree installing the antennas
was never the message I gave to Lamberth!
Something was lost along the way I am
sure. After about 6 or 7 hours of yelling
back and forth we finally ended up with
my Hy-Gain mod el 14AVQ vertieal up in
the very top of the tallest tree some 75 to
80 feet from the ground-a very FB antenna
we had there, Fellers. Then we put up our
80 meter halfwave dipole between the next
two tallest trees, some 70 feet or so above
the ground. \ Ve were all set for a very
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fine DXpedition operation. T he power plant
was set up 500 ft. away at the end of two
250 foot extension cords attached together.
These two # 12 wire extension cords saw
me all around the world and came in very
handy many times so as to be able to get
the power plant a good distance away from
the operating position. This was about 3PM
in the afternoon, 1 let Lamberth have the
first go at the rig, while 1 sacked up (I
wanted to be well rested for my turn!).
Lamberth stayed with it for about 3 hours,
turning the rig over to me just about sun­
down-which we aU know is a good time to
be on the air from anywhere in the world.
With our all band capability some band was
open all the time except from about 4 to
5 AM, which 1 had found was a bad time
to try opera ting from almost any point on
the globe. But, right now, 1 would think
many bands would be open all night long
with the FB sunspots we now have with us.
The sunspots were very close to their mini­
mum 11 year count when I was on this
one trip, so I could not depend on much
help from ole Sol. But even with the Sun
spots against us we had a very fine DXpedi­
tion operation from ZS8 land. At that time

Basutoland was on the rare country list
and many fellows needed it for a new one.
Specially on the lower frequencies . To be
honest, fellows-"we had a ball there". Be­
ing on a DXpedition with a specialist like
Lamberth was a real treat to me. \Ve never
had any trouble with both of us wanting
to do the operating at the same time. Lam­
berth was more than fair in our operating
schedules- a fine fellow to be with on a
DXpedition . It doesn't always work out like
th is when more than one operator is on a
DXpedition , I am sorry to say. The 5 or
so days we stayed there passed all too
swiftly, but the day to depart always arrives.
We had to find the same two fellows who
had installed the antennas to take them
down. This was no trouble since they lived
nearby and like many others around there
they were not working anywhere so they
were at home and gladly assisted us in
the antenna removal. This was a lot easier
than erecting them, 1 am glad to say. Every
day while we were down there, we drove
to town to pick up something to eat and
to get our watertank filled with fresh water.
T here were plenty of nice oranges, mangos,
apauas , grapes, melons there as well as
very fin e bananas at very cheap prices.
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Canned sard ines could be found at the local
store at a very high price, I hate to say.
We ate plenty of these but not because I
liked them, only because that was all to be
found in the eating line. Sometimes you
try eating just oil sardines and very hard,
dry, brittle, stale bread three times a day!
Then you will be glad to fill your stomach
up with fresh fruit and this is exactly wh at
I did each day. I would estimate I ate
about 35 oranges and 25 bananas each day
and maybe 3 small sardines and 3 slices
of that doggoned bread. I did not look
forward to our mealtime I am sorry to say.

We of course drank plenty of coffee, and
Lamberth liked it very strong which did not
please me at all and there was no instan t
coffee on this DXpedition. We departed
from Basutoland after what I called a very
fine operation, I at the moment have for­
gotten how many stations we actually
worked. seems like about 4,700 QSO's as
near as I can remember which is not too
had considering the rotten sun-spot act ivity­
BOY it sure would have been great to be
there with the bands like they are now­
its hard to say how many QSO's a fellow
could have if he could stick with it all night
long, every night for 5 or 6 nights solid .
Muyhe one of these days I might get to
find out how this would work out-a feller
can't ever tell what will happen in the future
you know!

We drove hack to Johannesburg, arriv­
ing there late that night. The next few
days was spent in and around the town
visiting the various DXers thereabouts and
finding that they all were very well
eq uipped with nice rigs and FB beams
mostly. I even got to visit a few gold mines
there too, q uite interesting these gold mines
BUT you can he sure they don't give you
any samples of their product. That earth
down under Johannesburg must be loaded
with gold, I have no idea as to how many
Gold mines there are in and around that
town. All too soon, time arrived to depart
for the cast coast city of Durban where the
fellows were QRX to have an eye-ball QSO
with me. Again it was via train-those fine
luxurous trains of South Africa will spoil a
fellow. They are as smooth as silk, very
quiet, with delicious food at very reasonable
prices, too. Much different from the trains in
the USA, I hate to say.- more next month
fellers.
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Satellites

\Vhen you live almost totally immersed in
ham radio, as I do, there is a tendency to
keep a crystal ball at hand for occasional
checking for portents of the future.

The other day I swung around from a
nice chat on 20M with a movie photographer
out in Hollywood and looked into the ball .
Actually, since those real crysta l balls are so
expensive, I've made do w ith the world globe
we advertise. I just throw my eyes out of
focus a little. I'm thrifty. Well, anyway, there,
staring back at me, was another ball . I threw
my eyes a little further out of focus, which
I find is a lot easier to do these days than
it was ten years or so ago. Actually, it is
getting harder to keep them in focus now
days.

As George Floyd W2RYT/4 would say,
"Holy Sacramento!" There was a satellite .

The more I find out about the satellites,
the more I am convinced that these are the
best thing to come along for amateur radio.
Not that we will be using them ourselves in
any future that I can see, other than an oc­
casional little Oscar attempt. This would
take a national effort and ," as far as I know,,
we have no national society capable of any-
thin~ creative like that.

when you consider that one single satel­
lite could replace all of the long-lines in
our country you can see that it can't be
very long before we step into this possible
future. The FCC is embroiled in this right
now and it is going to get nothing but worse
for them. This probably has a lot to do with
the almost complete lack of their attention
that we got on the ARRL incentive licensing
proposition. Obviously they took the easy
way out and went along with the pressure
from the League. If we don't learn to try to
control our own future we are going to be
on the dirty end of a lot more sticks.

The F CC is wrestl ing with the problems
posed by CATV. A couple satellites b road­
casting television on all channels would put
every CATV right out of business. It would
also probably put every land-based television
station out of business too. There are a lot
of commercial interests that can get hurt
unless they move now to meet the future
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and find some solution to the coming era. The
public has everything to gain. If we have a
choice of fifty or one hundred different tele­
vision channels instead of the present two
or three that are available in a great many
areas of the country we may get a little
more from the slavery to ratings and de­
veloped programs for special interest groups.
I imagine that we will have a good supply
of educational shows. I hope so.

Ma Bell will be able to get all that cop­
per back that she is now using for outside
wires to our homes and offices . A small trans­
ceiver and a little dish on the roof will en­
able all phones to be connected via satel­
lite to ground equipment for switching and
back to satellite to be relayed. We should
be able to have a telephone in our car and
even in our shirt pocket, if we want. A
unit the size of a pack of cigarettes should
enable us to keep in touch with the world.
\Vhat a thing to have in case of an accident
anywhere ... or even getting lost.

Radio channels would bring us instant
news. There might even be different chan­
nels for different types of news. Another
channel for time and weather announcements,
etc. It could do away with watches.

Our great mail problem could be solved
via satellite communications. Suppose that
a small teleprinter type device were avail­
able which would type out the letter and
also put it on tape. The tape "letter" could
then be sent by satellite and automatically
routed to the delivery printer. This should
cost even less than our present postage. It
would be almost instantaneous and letter
exchanges could take place rapidly when de­
sired .

Global television will probably do more
to bring the world together than any other
influence. The backward peoples will be able
to be in contact with what is happening
right at the moment all over the world. If
the U. S. is first in global television we may
wel l get a head start on teaching English to
everyone in the world.

Satellites certainly will be far more effi­
cient for all communications than any system
we are using at present. As they come into
use we will see those short-wave teleprinter
signals disappearing. And they will be fol­
lowed by the disappearance of short-wave
broadcasting. It may not be very many years
before we have the short waves all to our­
selves again and can expand our bands back
to where they were many years ago. Twenty

98

meters used to run from 14,000 to 15,000
Hz, you know.

Calcutta
Within minutes of my arrival at the hotel

in Calcutta VU2RF had located me. This
took a bit of doing for 1 was a day late due
to the changed airline schedules from Nepal.
I had just time for a quick shower before
RF, AJ and HK (VU2's) arrived to take me
to dinner. We talked ham talk over the usual
Indian curries. They had curried everything,
meat, vegetables and potatoes. I think even
the peach melba was curried, though it may
have been residual. I like curry. Actually,
I love curry, but this meal brought on a three
day attack of super heartburn that you
wouldn't believe. My digestive tract was al­
most completely destroyed.

My plane to Rangoon was supposed to
leave about noon the next day but, having
found most of my original reservations on the
trip were flights that no longer existed, I
checked into the situation upon arrival. Sure
enough, my noon flight had been changed to
7:20 AM. And would 1 please be at the air­
line office at 5:40 tomorrow morning. I tried
to explain to the lady that first of all this
was a terrible time to run a flight. And sec­
ond I wanted to know if the flight out of
Rangoon had been changed too so I would
be able to stop there. You see Burma is not
at all anxious to have any visitors and the
very best you can manage is a 24·hour visa.
If you arrive in Burma more than 24 hours
before your confirmed reservation out of the
country they will not let you get off the
plane. My flight just flew to Rangoon and
then back to Calcutta, so if Royal Thai air­
lines hadn't changed the schedule out 01
Rangoon then I couldn't fly in the morning.
She knew nothing about this. Royal Thai
airlines has no offices in Calcutta so she
told me to call SAS airlines, who handle
Royal Thai.

SAS informed me that their office was
closed and that if I would call after nine in
the morning they would let me know about
my reservations and the Royal Thai flights.
Lady, 111 be on my way to Rangoon by
nine. Sorry sir. Oh well, nothing lost but a
night's sleep and about two millimeters of
ground off teeth.

At five in the morning I groggily checked
out of the hotel . . . $4 for the room with
air conditioning and shower . . . and stepped
carefully over the people sleeping on the
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and thus didn't have to get up at the crack
of doom. That little bit of news would have
saved me a sleepless night of worry.

There was another American on the bus
to the airport with me. He was also going
to Rangoon. Good deal, it was a lot more fun
to have someone to talk things over with.
At the airport Indian Airlines checked my
visa carefully and rechecked the Royal Thai
Bight to make sure that they wouldn't get
me down to Rangoon and then have to
bring me back again . All ok. They explained
that this was very unusual for normally,
when their flight is on time, there are no
flights. out of Rangoon within 24 hours, so
no one is able to go there to visit. It is only
when a plane is very late that a connection
can be made. They checked the visa of
the other American and had some doubts
about it. He tried to get the Burmese Consul
on the phone, but coudn't manage it. He
finally gave up and went back to Calcutta.

My plane left with just three passengers
in the 60 seat plane, and two of us were
Burmese. Lunch was served . .. small card ­
hoard box with little waxed paper packages
in it. There was a chicken leg, a curried
croquet . . . I needed some curry about
now . .. carrots and beans, fried potato, roll
and butter, and for dessert a macaroon
cake and banana. Orange squash to drink.
I ate sparingly, remembering the interesting
dinner I had had last night with RF, AI,
and HK. I'd give you their names, but In­
dians seem to go by their last names in­
stead of their first names and it is easier
to say RF than Rengarajan. You know, ham
talk is ham talk anywhere . . . beams, rigs,
DX, new circuits , expeditions, all that stu ff.
Put me with hams and 111 go on for days
telling about the rare ones I used to work
with my little Twin-Three beam ... how
many kilowatts some of the louder of the
U. S. DX'ers are using, and such.

I did want to tell you about my fascinating
visit to Burma this month, but I want to
tell you all about that in detail, so I 'll hold
off and let you have the news next month.
Perhaps you've noticed that you have heard
absolutely nothing about what is going on
in Burma in any magazine or newspaper. The
fact of it is that Americans find it almost
impossible to get into the country. I doubt
if a newsman has been there in years. I
read a lot . . . a very lot ... and I've seen
absolutely nothing about the situation there.
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VU2RF, VU2HK and VU2AJ in Calcutta, three nice
fello ws who mad e my visit particularly memorable.

sidewalk into a cab. The taxi fare to the air­
line office was I O¢, including tip. I reported
in to Indian Airlines and found that my plane
had been delayed until noon. W en that was
good news. Back on the original schedule­
I checked and found that my Royal Thai
Bight was still on schedule and that I would
be able to visit Burma.

I went back to the hotel and slep t a
couple more hours before ventu ring out for
some pictu res and sightseeing. By then the
thousands of people that I had seen sleeping
on the streets were all up and away. A shoe­
shine man star ted following me, ignoring
the obvious fact that my 'shoes had been
perfectly shined by the hotel boy a few
minutes earlier. He kept after me, whining,
for severa l blocks, making my life miserable.

Calcutta is one of the few places in the
world left where there are still large num­
bers of gin rickshaws in use. People . . . peo­
ple .. . by the tens of thousands . What can
I describe? The dried leaves they use in­
stead of small paper bags for candy or
cakes . . . the cobbler shops that are just a
few sq uare feet of the sidewalk ... people
washing at sidewalk pumps . . .the piece
of rope tied to a lamp pole in front of a
tobacco shop, lit on one end for customers
to light their cigarettes . . . the little booths
of the betel nut venders sitting at waist
heigh t with the leaves' and evil-looking mak­
ings spread around them, the booths only
about two feet deep .

In checking out of the hotel the second
time the manager apologized for the airline
letting me get up at five like that. He ex­
plained that the fl ight crew was stopping
at the hotel too and that they had been told
the night before that the Bight was delayed
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boomless quad-much less
yet mechanically more re-

There are many desirable commercial
quad designs available today. If you have
ever considered a new antenna and debated
the beam versus quad theory, you are un­
doubtedly aware of advantages of quads
and their disadvantages as well. Our Regi­
nair 321 Quad (3 bands, 2 elements, 1 feed
line), announced in September, brings to
Quad owners several new advantages. Be­
fore describing these, let me point out that
a good quad should be quickly assembled
and erected, without the tedious problem of
adjusting stubs, traps, or baluns, and that
when completed it sbould be mecbanically
rugged and stable for years of trouble free
operation. Up to now the beam always led
this argument. But no longer.

Imagine, if you will, a quad that will go
together in one hour, that requires no tuning
or adjustment of any kind, and that will
present a flat response of less than 1:5 to 1
over the entire 10, 15, and 20 meter bands
with one 52 ohm feed line! Remember too
that there is positively no interaction be­
tween bands. When you operate on 20 there
is no harmonic suck out from the 10 meter
element.

Imagine a
wind resistant,
liable!

And now for the Heglnair's philosophy.
To achieve single feed line this Quad is
designed so that the electrical spacing be­
tween driven element and reflector is the
same on each band; a reality because of the
unique boomless hub. The actual feed im­
pedance of each element is 100 ohms. This
is transformed to 50 ohms by a Q section of
RGll /U cut for 21 me. When matching

only 2 to 1 the section works well over the
octave from 14 to 28.

The problem of harmonic radiation from
the 20 meter element was resolved by in­
serting a ~ wave, 10 meter, shorted de­
coupling stub within the 20 meter driven
element at the point of feed . The stub is
made of RG8/U, the center conductor of
which becomes part of the antenna loop.

The boomless hub is actually a 3);"
thick wall aluminum tube, 8" long, ma­
chined in such a way as to serve as the
anchorage for both the masting and the
aluminum tubing which in turn holds the
hardwood dowels in place.

The major specifications are:
•

1. Full band coverage on 10, 15, and 20
with less than 1:5 VSWR

2. Maximum of 4.5 square feet wind
resistance

3. Turning radius is 9~ feet
4. Front to back ratio, 25 db across each

band
5. Forward gain, 8); db
6. Net weight, 35 Ibs; gross shipping

weigbt, 60 lbs.
7. Feed impedance, 52 ohms (RG8 )
8. Power limitation, 2 kw PEP
9. Net price F .O.B. Harvard, Mass.,

$69.95

Here is a unique new Quad, pre-eminent
in design, that not only works well, but will
last and last, and yet can be installed in
minimum time and with no tune up. Re­
member, there is nothing you can spend
money on that will produce such dynamic
change as a good antenna. Put up your
Quad now while DX is so goodl
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sideband for copy while the Net continues
along. The NCX-5 provides opposite side­
band operation.

For Round-table SSB work Vox is most
useful. Does your transceiver offer Vox? The
National NCX-5 does-and it is a darned
good one, too.

Suppose you want to operate CWo Do you
have to switch your transceiver every time
you listen or every time you send. The Na­
tional NCX-5 offers automatic hreak-in CW.
To my knowledge, it is the only set that does
this.

I could go on and on . Suffice for me to
say that this model set has been debugged,
is very, very practical for me to use-and
should therefore be for you, too.

Now, here is the deal. I will sell you the
latest Mark II version- factory fresh NCX-5,
at $549.00. Its matching console speaker and
supply is $IlO.OO. A companion VFO with
the same digital read-out sells for $250.00.
Add these up-they total 909 bucks. My spe­
cial price for the three pieces-all with a I
year guarantee- is but $750.00, delivered
free to the 48 states. The bargain applies to
all three pieces; in effect, you are saving
$150.00 on the companion VFO.

Here is the height of deluxe ham radio
operation, at a price you can afford. Terms
to those deserving them-trade-ins, too.
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HERBERT W. GORDON COMPANY
Woodchuck Hill Road

Harvard, Massachusetts 01451
"Helping Hams to Help Themselves"

Hams visiting me are invariably impressed
when I demonstrate my station. It consists
of a National NCX-5 with a BTl Linear. The
results are pure pleasure. Just about every
station called is worked- no matter w here
they are located. Obviously my antenna sys­
tem has a great deal to do with my results,
but whereas I have a choice of all trans­
ceivers. why do I use the National NCX-5?

In a few words- because I like its per­
formance, and its conveniently thought-out
controls. Greater flexibility and ease of oper­
ation, especially in contents or when the go­
ing gets rough .

When your signal is the dominant one, and
when the DX is vying with each other to try
to work you, they haven't the time and some­
times the means to exactly zero beat you.
Maybe they are only 100 cycles away or per­
haps its 2 Kc from where you are transmit­
ting. \ Vith most transceivers you would be
lost as far as these contacts are concerned ,
for you wouldn't want to constantly change
your transmitted frequency. The NCX-5 has
incremental tuning which permits up to plus
or minus 5 KC of vernier tuning .

Next in importance to me is the ability to
read frequency precisely and to an order of
100 cycles. In most prod ucts you only guess
at up to ±3 KC.

Did you ever handle traffic? Notice how
often it is necessary to go on the opposite
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MEAT AND POTATOES AND
SOMETHING CALLED VALUE

I am always on the lookout f or electronic
components or assemblies which peeeees po­
tential ham value. I have also been in ter ested
in any item which makes i t possible for more
hams to enjoy sideband. You can, therefore,
understand how happy I was when on a re­
cent western trip I found one lot of 225 watt
core power transformers and in another a rea
a batch of computer grade electrolyt ic con­
densers. Immedia tely. I felt t hat we could
put out a darned good universal t ransceiver
power supply and when I got back, t he boys
in t he shop con fi r med this.

I say univer sa l -because wit h two of t hese
power transformers and two 500 mil chokes ,
12 diodes, assorted resistors and ot he r com­
ponents , we were able to make u p a supply
which met t he requirements of the la t est
Swan, Collins, Drake, Hallicraf ters, Heath ,
and National transceivers. Talk about value!
We can offer this complete assortment of
parts including a 16 gauge steel chassis and
bottom plate, a good PM speaker and mating
plugs for your particular transceiver for just
$50. The transformers in this set weigh 17
lbs. and altogether the completed supply will
weigh close to 40 lbs. This is what I call
meat and potatoes. The filtering is excellent;
the regulation is extremely good, and we
have schematics and a printed story t o be
supplied with each kit, giving detailed Infer-

•

mation as t o how to make the connections
f or your own r ig. You will have to tell us
what model you own.

This is what the power supply will do:
800-1000 V at up to 400 mils on peak
285-320 V at up to 300 mils
bia s of up to 125V at 100 mils
12V DC at 1 ampere
12.6V AC at 6.5 amps
Remember, this is an assembly of parts.

\Ve do not furnish a drilled chassis; we do
not furnish the hardware; we do not furnish
t he solder and the wire but literally every­
thing else is supplied.

P lease allow for 45 lbs. shipping weight or
otherwise be prepared to accept Railway Ex­
press or mot or truck shipment.

DON'T RUN OUT
OF NUTS

AND BOLTS

AMERICAN BEAUTY 3138 100 watt SOLDERING IRON - 54.95
This famous iron hu be-en standard in our trade for over 25 yean.

It will operate year in and year out without failure tor it is built like
the proverbial battleship. Especially well balanced for heavy use. Heavy
enough to Bolder a chasaia and light enough for all general work.
The soldering tip is iron plated which greatly lYdUCf'8 pitting and re­
dressing and saves you time if you work with an iron all day long.
The casing and body are of one-piece seamless steel. The shatter-proof
wooden handle is coated with a durable rubberoid tor personal handllnz
comfort. Ha s a cooling baffle; uses an extra-flexible cord which with­
stands repeated kinking, and bending. Supplied with tip and stand.
One of the most useful and best values I h ave ever offered. Absolutely
new. $12.50 value-my net is $4.95. Allow postage for 2Ih lbs. Only
275 available.

\Ve have 500 boxes of %..
6-32 thread nuts and bolts
for $1.95 a box. These are
heavily plated steel oval head
bolts with square nuts to
match. Used all the time in
ham construction projects.
Each box weighs 3 lbs.
Please allow for postage.

HERBERT W. GORDON COMPANY
Woodchuck Hill Road

Harvard, Massachusetts 014 51
rrH elping H ams t o H elp Themselves"
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J ames Research Oscillator/Monitor

NEW PRODUCTS

ances as high as 100 K with no damage to
delicate components. As a semicond uctor
tester the unit will indicate polarity, type
(germanium or silicon) and indicate whether
good or bad.

Available from the factory for $12.95 in­
cluding battery, postage and insurance.
Write The James Research Company, 1111
Schermerhorn Street, Brooklyn, New York
11201.

,

This unit can be used for many p urposes.
It is a broadband d etector, coup led to a d e
amplifier which triggers an audible tone
oscillator and speaker for use as a DC oscil­
lator /monitor. It will d etect any rf power
source of as little as 10 milliwatts without
direct connection to the unit. The input d e­
tector will respond to any frequency b e­
tween 100 kHz and 1000 MH z and a stiff
wire pickup antenna of 8 inches in length
is all that is required for most rf detection
uses.

As a C\V monitor the unit will work with
any amateur transmitter and will provide
a dean clear C\V sidetone. As a code prac­
tice oscillator, the unit is self contained, has
adjustable tone, and will work with any key,
bug, or automatic keyer unit. As a general
purpose rf detector, the unit will trigger
either by direct connection to low level
sources , or by proximity to higher level rf
(10 milliwatts or higher ) .

As a circuit continuity or component test­
er, the unit will trigger from circuit resist-

DECEMBER 1967

Injectoroll Ali9nment Tool Kit
Not only the presence of metal, but even

nearness of fingers to high-frequency trans­
Formers can ad d enough body capacitance
to make alignment inaccurate. The use of
poorly designed alignment tools can make
sweep response curves on a scope mislead­
ing. The Injectorall kit contains six align­
ment tools, all made of nylon which will flex
without breaking.

It contains two double ended .100" hex
wrenches, 5 and 11 inches long for standard
if transformers and coils; a 5 inch long align­
ment tool with both hex and screwdriver
tips; a pair of tuner alignment tools, 7 and
12 inches long; and a double ended .075"
hex wrench, 5 inches long for m iniature
transformers and coils. The "kit costs $1.95
and should be an invaluable addition to any
ham shack.

Get them at your local electronics parts
distrib utor or write to the manufacturer, In­
jectorall Electronics Corporation , Great Neck,
New York, 11024.

Pioneer 900

• •
•

The Pioneer 900 is a tunable frequency
shift converter wh ich will accommod ate any
shift from 100 to 900 H z. It has continuous
tuning of shift range, permitting reception
of stations using non-standard shift. The
unit is completely solid state with 20 semi­
cond uctors and one integrated circuit . This
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Twintron AF Resonator

Here's a new device for electronics experi­
menters and builders of radio controls for
mod el nircrafts and hoats. It is a tunable,
low-cost, elect romechanical resonator, called
the Twintron. The Twintron can be used in
aud io oscillator circuits, as a narrow band
reject or pass filter and as a tone echo re­
flector.

This tin y resonator is inherent ly immune
to shock, vibration and mounting p osition,
and is insensitive to harmonics, I t is avail­
able in three types for the following fre­
quency ranges: 100-700 Hz, 300-3000 Hz,
and 700--800 Hz. Each type is tunable to
any frequency within it's range , where it will
stay until retuned.

Experimenters can use these tunable Twin­
tron resonators in electronic organ oscillator
circuits, frequency-sensing devices, CB tone
sq uelch encoders and decoders, fixed-fre­
quen cy audio oscillators, as extremely selec­
tive band-stop and band-pass filters and in
radio or wire remote controls. Specifications,
application information and prrces may b e
obtained by writing to HB Engineering Cor­
poration, 110 1 Ripley Street, Silver Spring,
Maryland 20910.

unit uses a high-voltage keyer stage which
will switch up to 300 volts. This high-voltage
feature allows a full printing range to be
obtained. The Pioneer 900 has a built-in
bandpass Iilter, 250 Hz @ 6 dB selectivity
per channel, complete metering, and con­
sumes less than 10 watts. The input imped­
ance is 4 ohms (oth ers on req uest ). The
converter IS normally packaged m a 5"
inch high, ll~ ioch wide, 6~ ioch deep
cabinet which is perforated. It is also avail­
able for rack mounting at a small additional
cost. Price for the Amateur model is $189.50.
FQr further information write Pioneer Elec­
tronics, 738 Pacific Street, San Luis Obispo,
California 93401.
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We mo into in the lorg~sl Ilo(k of uted eq uipme nt
in the Northeoll - Eng ineering Oep,,,',,,en' - Time
POfmen t PIon C1 vo iloble .

...._ W RI TE FO R LATEST COMPLETE LIST

S
· · \e RO.M ATCH

JoNE IV'

~

A
Worked 42 countries in t wo

OU 0Sweeks with my Gotham Quad
a n d only 75 w atts ... W3AZR

CUBICAL qUAD AN­
TENNAS- the s e t wo
element beams have a
fu U w a velength driven
element a n d a reflector;
th e gain is eq u a l to
that of a three e lemen t
be a m and the d i re ctiv­
ity appears to us t o be
exceptional! ALL MET_
AL (e x cep t t he Insula-
tors)-abso l u te ly no I'
bamboo. Co mplet e with "
boom , aluminum a lloy
spreaders; st urdy, uni-
versal-type beam m ount;
u ses single 52 oh m coaxial feed; n o s tu bs or
matching d evices needed; full instruct ion for
t h e simple one-man assembly and installation
are inclu ded; this is a fool-proof beam t h a t
a lways wor ks with exceptional r esults . The
cubical q uad is the antenn a used by t he DX
c hamps , and it will do a w onderful job for
yo u ! R eme mbe r : These a re a bsolutely complete!
10-15-20 CUBICAL QUAD $35.00
10-15 CUBICAL qUAD 30.00
15-20 CUBICAL QUAD 32.00
BE AMS : new ecmnlete with boom and hardware: SWR 1:1 :
bandlt1l 5 KW ; adjustable entire band: JI' and 1" alum.
alloy tubtna : . Ingle coaxIal reedtfne :

4 EI 20 . • , •• ....... $32.· 2 EI 15 $12.
3EI 20 22.· 6 EI IO 28.·
2 EI 20 18. ~ E I I O . .•...•• •• . 18.
5 E1 15 . •. • . • • . . .•• 28.· 10 EI 6 .. ••• • .••• . 32. ·
4EI 15 25.· 4 EI6 15.
S EI 15 16. · Has 20' steel boom

ALL BAND VERTICA L V80 (6 thru 80) $16.95
ALL BAND VERTI CAL VI 60 (6 thru 160) 18.95

Remit with order : shlooed chal1tes collec t.
GOTHAM , 1805 Purdy A~e. , Deol. 73, Miami Beach, Fl a. 33139

. .. p lus ma ny more nationally
advertised standard brands.

,~.qqq",.""."qqq"".#,#".#"'####

Eet4H4 RADIO
P,O BOX 31'2 CONCORD. N . H. 03301

FONE 603·115·3358

......
The Mini-Cool has literally hundreds of

uses for radio amateurs, or anyone who
wants to install or mount precision instru­
ments with maximum protection and flexi­
bility. These minature units are constructed
to contain cable junction p lug boxes, control
modules, transformers, circuitry, solid-state
devices, meters, and amateur radio gear.
Easy drilling, testing, and assetnbly of com­
ponents and servicing of circuitry is mad e
possible by the six flat sides of the Mini-Cool,
made of lightweigh t extruded aircraft alum­
imum alloy. A special feature is a clever
lock joint at each corner, which tightens
when the screw fasteners are installed .

At present twenty-one sizes are available
ranging from 2 x 2 x I II to 2.6 x 2.6 x 10
inches and are available from your local
electronics distributors.

Prosser Constant Output Alternator

Sarex Mini-Coal Enclosures

A portable alternator capable of deliver­
ing a constant power outp ut of 2500 watts
@ 115 volts, with a frequency variation of
only -+-2.5 Hz has been announced by Prosser
Industries, Inc. The model 2511A features
an automatic transmission which compen­
sates for input speed changes through 1800­
3600 rpm to maintain a constant output of

I



WANTED
SALES ENGINEERS

EARN

$20,000
per year

Based on commission from sales and
installation of just 3 Vanguard TV
cameras per week!

Full or Part Time
Closed circuit TV is rec ogni:zed as a definite
necessity for many businesses to comba t ris­
ing costs. Theusends of factories. office build.
ings, banks and schools will welcome your
demonstrat ion.
Using our list of applications as a guide you
will be able to show how any establishment
can use several cemeres and how each one
can save thousands of dollars through the
resulting increase in efficiency and security.
If you are over 2/, have a working knowledge
of TV and are financially responsible, we
need you as a sales engineer to demonstrate
our Model 501 in your area. To receive your
application and additiona l details, send us
a resum e of yourself and include a self­
addressed, stamped enve lope .

VANGUARD LABS
Dept. H. 196-23 Jamaica Ave.

Hollis, N. Y. 11423

S ..,A1fI 500
5 BAND-480 WATT SSB TRANSCEIVER

FOR MOBILE -PORTABLE-HOME STATION

ACCESSORIES,
Full Coverage External VFO. MOdel 410 • ••• •••• .. $ 95
Miniature Phone Band VFO. Model 4068 .••.••• • .$ 75
Crystal Controlled Mars Oscillator. Model 405X • .• $ 45
Dual VFO Adaptor. Mode l-22 $ 25
12 Volt DC Supply. for mobile operation.

Model 14·117 $130
Matching AC Supply. Model 117XC $ 95
Plug-in VOX Unit. Model VX-I . •• • •••• •.. •• • •• •$ 35

SCOTT RADIO SUPPLY, Inc.

266 ALAMITOS AVENUE

LONG BEACH. CALIF. 90802

3600 rpm when the alternator is under load.
This feature makes it ideal for CW, RTrY,
facsimile , and SSB. Since the clutch func­
tions only when power is required, belt and
bearing wear is minimized.

Dimensions of the constant output alterna­
tor, including the clutch housing, is only
17 x 17 x 8 inches; weight is 80 pounds.
Excitation requirement is either 12 or 24
volts, making the alternator ideal for mobile
use, or as a portable power plant when
driven by an external engine. For additional
information about the Model 2511A, write
Prosser Industries, Inc., 900 E ast BeIJ Road,
Anaheim, California.

Vector D, I, P. Plugbord
These plug-in circuit boards are 4~ Q

6M inches, with an overall pre-punched grid
of .041 holes on 0.1 inch centers, and have
copper etched lines .070 inches wide running
vertically on one side of the boards and
horizontally on the other side.

These new D .I.P. Plugbords provide an
easy, fast method of mounting integrated
circuits for experimental, prototype, or ham
equipment. To speed circuit construction, a
line of accessories are available which in­
clude line-cutter tools which interrupt the
copper lines, printed transparent layout
sheets for planning circuit connections, and
miniature push-in terminal pins for connec­
tion points.

The board material is epoxy paper with
two ounce copper etched patterns. Vector
also sup plies mating receptacles. Other ac­
cessories are availab le such as d ual-in-line
14-pin sockets, with or without wire wrap
contacts, for direct installation in board and
terminals.

Boards may be ordered direct from the
fa ctory or through the firm's authorized
distributors. Vector Electronic Co., Inc., liDO
Flower St. , Glendale, California 91201.

Transceiver Auto-Mount
A simple, inexpensive auto-mount allows

you to carry your transceiver in your car,
safely bel ted in with operating controls with­
in easy reach at knee height. It utilizes waste
floor space over the drive shaft hump and
is easy to install or remove. The Transceiver
Auto-Mount retails for $7.95 postpaid . Satis­
faction guaranteed or your money back. If
you have any further questions, write to
Areo Mfg. Co., Box 817, Grand Forks, North
Dakota 58201.



Leal-Lok Epoxy .Spra y

'.'.---.---

A COMPLETE LINE OF
BROADBAND BALUNS

From The Quality Leader

VAN GUA RD $219.95
MOD EL MIl S HI PPI NG COL L ECT
Made In USA. COMP LETE WITH LEN S

SUB-MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD SOl is a completely automatic
c losed c i rcu it t el evision ca mera capable of trans­
mitting sharp, c lear, live pictures to one or more
TV sets of your choice via a tow-cost antenna
cable (RG·59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The range can be extended indefinitely by
using line amplifiers at repeated intervals or toy
using radio transmitters where regulations permit.
There a re hundreds of p ractical uses in business.
home. school, et c. for any purpose that requires
you or anyone c hosen to observe anything taking
place anywhere the camera is placed. Designed for
continuous unattended operation. the an-trenststcr
c i rcu it ry of the 501 consumes only 7 watts of
power.

Fo,. complete sr,eclflcatlons
send fo,.. 011" lIIus ,.ated catalog .

VANGUARD LABS
196·23 Jamaica Awe. Dept. H Hollis . N.Y. 11423

Leal-Lok is a one part material, supplied
in 6-ounce aerosol cans, ready for immediate
use. It is as easy to use as rubber cement
and as strong as regular epoxy ad hesives.
It has a multitude of uses for such applica­
tions as fastening of brackets, handles, hard ­
ware , small parts and components as well as
name plates and d ecorative accessories to
panels, chassis, cab inets, and enclosures.

Resulting bonds have lap shear strength
from 2000 to 4000 PSI. This material is ac­
tivated after spraying from the can by con­
tact with air. The initial "grab" of Leal-Lok
eliminates the need for clamps and fixtures
for most applications. Curing takes 8 to 16
hours to develop fu ll joint strength. Litera­
ture and prices on this product are availab le
from Leal Company, Box S3, Oaklyn. New
Jersey 08107.

'U-Unbalanced
B-Bala nced

All Unih ar. Rated at Full Power from 2·32 me
Compl.t. with Hardwar. & Matlnq Connector

Price
Ppd. in USA

515.95
15.95
14.95
15.95
15.95
14.95

Power
(PEP.

2KW
2KW
500
2KW
2KW
500

Imp_donee·
Ratio

SOU-SOB
50U.200B
50U.200U
75U.75B
75U.]00B
75U·]OOU

Model

6010
6011
6012
6020
6021
6022

NEW
• Model 615 Toroida l Filament Cho~e-3-30 me

- 15 emp eent.
• Completely encased and ready for mounting
• Now used in the Henry 2K and 4K amplifiers!

• OIlLY $10.95 PPD. USA
TRA N SLAB INC. -_.- ~lTJ
. ... ~."'UL .LvD. 'U D'UO, ..A...... ...... U ....~MON• •wu.·,....

Cornell-Dubilier TMD5 and TMD6

A sm aller ceramic capacitor. with high
stability. closer tolerance. and a higher ca­
pacitance per unit volume., than any pre­
viously d esigned is now available from Cor­
n eIl-DubiIier Electronics.

Types T~ID5 and T~ID6. phenolic coated
with radial lead construction were d esigned
to m eet the req uirements of rugged h andling
experienced under conventional assembly
method s. T hese stab le units are ideally
suited for conventional or printed wiring
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CasIon Digita l Clock Movement
The ROPAT company wishes to announce

the availability of the Caslon Digital Clock
Movement. The Caslon utilizes a unique
split card read-out feature, combined with
a silent, completely enclosed gear box de­
signed for man y years of trouble free opera­
tion. The movement is available with pilot
light and for operation on either 110 or 220
Vac; 50 and 60 Hz operation is provided
and all electrical parts are U.L. approved.

This movement makes an excellent addi­
tion to TV, radio, transmitters, and any
equipment utilizing a built-in clock. For
further information contact ROPAT Com­
pany, 5557 Centinella Blvd., Los Angeles 66,
California.

Epoxy-Dipped Low-Cost
Tanta lum Capa citors

JF D Electronics Company Components
Division is now offering a broad line of
epoxy protected solid tantalum capacitors
at a price below that of metal-cased types.
These miniature. bead-type units, offer bet­
ter performance, take up much less space
and give considerable overall savings in cir­
cuit size relative to aluminum foil electro­
lytics.

The JFD "Stangard" capacitor series is
made of sintered tantalum with a tantalum
pentoxide dielectric. Capacitance values are
available in ranges from 0.1 to 50 mfd with
a tolerance of - 20% to 50%. Physically,
these units range from 0.2 to 0.28 inches in
d iameter by 0.3 to 0.38 inches in . length.

Write to JFD Electronics Company, Com­
ponents Division. 15th Avenue at 62nd
Street, Brooklyn, New York 11219, for the
name of your nearest distributor.

assemblies in tuned circuits, delay lines, and
filter circuits.

Standard ratings are available from 10 pF
to a new high of 100,000 pF. Type TMD5
and TMD6 dipped ceramic capacitors are
manufactured at the CDE "clean-room" fa­
cility at Norwood, Massachusetts, under care­
fully monitored and exacting quality control
standards for highest reliability.

For more information contact Marketing
Services Department Cornell-Dubilier Elec­
tronics, 50 Paris Street. Newark. New Jer­
sey 07101.

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

LEBA INDUSTRIES
East Pepperell. Mass. 01437

Phone: 617-433-6771

INSTRUMENT REPAIR
AND CALIBRATION

LA B GEAR L IMITED
CR OMWELL R O AD

CAMBRI DGE E NGLAND
Telephone 47301 • Telerr&ms Labpu Cambridse

Don 't sit the re chewing your

nai ls beca use yo ur YO M,

VTVM, 'scope, o r what have

you, won't work. Let us put it

in tip-top conditio n so you

can get on with you r job.

Quick service and
reasonable prices

WE CAN SERVICE ANY TEST

INSTRUMENT. ALL MEASUREMENTS

TRACEABLE TO N.B.S.

Acclaimed Throughout The World ..••
THE 'QU A D' AERIAL
- Supreme for its size

The labgear ' QUAD' uses a spider construct ion
providing opt imum spacing on each band 10·1S.20m.
KITS AVAILABLE W ITH OR W ITHOUT BAMBOO
ARMS.
Wonderful performance - no t un ing adjustment
necessary.
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The VHf'er

Interested In VHf?

fREE
Folder

New Design, Light Weight,
Free Standing Crank-up Towers!
Safely supports most TRI-BAND
BE AMS in 50 mile winds without
guying . "FS" models use new ad­
justa ble base flanges a nd hea vy 1"
Anchor Bolts for one-man lestetle ­
t io n a w ay fro m ho us e w it h o u t
additional su p po rt using footing .
Standard models use flat hinged
base a nd wall brocket. Takes only
one man to erect or tilt for antenna
servicing with new TRZ-80 or TRl-BO
tower ra ising fixture . Positive sa fety
a nd control when ra ising or lower­
ing the tower is assured ..... ith a new
style geared ..... inch with automatic
locking disc brake, a nd Tristao's ex­
clusive "add-a -se ction " d e sign .

Another "tow e ring " feature
from Tristoo l

"Touen above alf'

RISTAO TOWER CO.
~-""''''--P.O.Boxl1S,

Hanford, California 93230

New
CZ· FS
Series
Towers

•

Pa.... Laboratorle.
419 SW Flnt, haverton, Ore9a.

W hy not send 2S¢ ( coin or sta mps) for a sa mple
of t he VHF'e r Ma g azine. It's d e voted e nt irely to

serious VHF a nd UHF hamming. It contains
a rticles by well-kn own and ca pa b le VHF'ers. All
who wa nt to improve their knowledge of VHF

are invited to subsc ribe.

Write for
Fr.e catalog ,

TODAY
or Ne your
distributor.

ENJOY EASY, RESTfUL KEYING

WithVIBROPLEX
Sending becomes f un in­
stead of work w it h the
SEMI -AUTOMAT IC VI­
broplex. It actually does
all the arm_tiring nerve
wrecking work for you.
Adjus ta ble t o any desired
speed. Standard models
h ave polished Ch rom iu m

t op pa rts and gray b ase. DeLu xe m odels a lso Inclu de
Chrom ium Ba se an d r ed Bn ller and thumb p ieces. Five
models to choose from. priced at $19.95 to t he U K Gold
Plated Base " P resent a t ion" a t $3 9.95.

Ord,r today at J/Q U f d " alllflf or d ir"ct

THE YIBROPLEX CO., INC.
833 Broadway New York 3. N. Y.

World's Smallest Cup Core
The world's smaJlest ferrite cup core has

been developed by Indiana General Corp.,
Electronics Div., Keasbey, N. J. Its O.D. is
0.125 inches, ground to a 0 .035 inch th ick­
ness. The main application will be in port­
ab le and vehicular communications where
size reduction is a p rime concern. Its small
size allows the cup core to be used in inte­
grated circuits of frequency synthesizers
and if sections as radio frequency chokes
and transformers.

Core material is ICC's F erramicw Q2 fer­
rite which was chosen because of its good
frequency response in the 10-65 MHz range
and its relatively flat temperature coefficient
range from - 55 ' C to + 125 -C. In addition ,
Q2 has one of the highest Curie tempera-

Motorola field-Effect
Current Regulating Diodes

A new series of current regulating diodes
covering the current range from 0.22 to 4 .7
rnA with 32 devices is now available from
Motorola Semiconductor Products, Inc.

The I N5283 through I N5314 current reg­
ulators are field-effect diodes which estab­
lish a constant current flow independent of
voltage-the analog of a zener diode which
provides a voltage independent of current .

These diodes are well adapted for use as
a constant current source in differential
amp lifier circuits, ramp generators, tran­
sistor biasing, or as an active. high imped­
ance load for high voltage-gain amplifiers.

The device current specifications have a
± 10% tolerance, a peak operat ing voltage
of 100 volts, 600 mW power dissipation , and
is in an hermetically sealed DO-7 glass
package.

F urther inform ation and complete specifi­
cations are available from the Technical In­
formation Center, Motorola Semiconductor
Products Inc., Box 13408, Phoenix, Arizona
85002.

•
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SOLID STATE-BROADBAND
DOUBLE BALANCED MIXER

U.S.L MODEL UM I

Freq uency Ra ng e _ 200 kHz to 200 mHz
When Used in a 50 ohm System

Conversion lou _~6 db .Nomina l; 1 db Mulmum
local Oscilla tor 45 db 200 kHz to ] 0 mHt
Re ject ion ..__.....__35 d b to 200 mHz
Re places expensive and ob.olete ....cuu m tube circuitry
In a minia tu re R.F.1. package occupying less than
0.5 cu bit inch.
p.e. ca rd or chassis mount (indicate preference)
Applica tions Include:

• Ba lan ced Modulator-Ideally suIted for use In
filt . r o r pha sing type 5.S.B generators.

• Receive r Mi••r
• Product Detector
• Phase D,t.ctor
• Voltage V" ri.bl. R.F. Siljlnal Atten uater

State-of-the-Art performa nce .nd convenience offe red
by thb broadband mixer ar. yours for only . . . $15.00

(California resid.nh a dd 5% Sales Tal)
SEND CHECK Olt MONEY OIl:DfR TO:

ULTRAMATIC SYSTEMS LABORATORY
Post Office Box 2143

Sunnyvale. Califarnla. 94087

You won't be able to put it downl
w. should ~Iv. f.lr warning to those who ordar

this new book from tha Radio Soclaty of S,..,
B,It. ln. Onca you pld . It up, you won't ba a bla

to eat, slaa p, t.lk or w.tch TV until you'va read

it .11. It's • fasc:1nallnq, dansa ly-p.ckad, 100­

paga book full of ava,y Im. g lna bla practlc:al etr­

cuit for ham radio. Hundrads of c:1,cults and Id...

.ra dlscussad, .nd aach ana Is usaful to hem••

Hara a ra tha chaptars : samlconductors, compo.

nanh and construction, r.calvar topics, oscill.tors,

tr" nsml"ar tapia, audIo and modul.tlon, powa,

supplies, . ...I.1s .nd alactrlc.1 Intartarenca, trou­

blashootlng and test equipment. One. you'va dl­

gast ad this book thoroughly, you won't ba .bla to

build or modify any ga.r without consult1n~ It.

$1.50

Technical Topics for fhe RadIo Ama'ear

by Pa' Hlwker DIU

13 Mlgnlne, Peterboroagh, N.H. 01418

I 10

Allied Radio 1968 Catalol)

Allied's 1968 catalog lists thousands of
products produced by hundreds of manu­
facturers. Listings include a wide variety
of amateur equipment, kits, hi-fi compon­
ents , Cb equipment and accessories, pub.
lie address and intercom equipment, test in­
struments) electronic test units and acces­
sories for automobiles and motorcycles,
small-screen television sets, radios and phono­
graphs , weather instruments) semiconduc­
tors, antennas and accessorie, resistor, ca­
pacitors, transform ers, relays and timers,
switches, plugs and jacks, connectors, sock­
ets, lamps, wire and cable, hardware and
technical books.

The 1968 catalog 270 is available free on
request from Allied Radio Corp., 100 N.
Western Ave., Chicago. Illinois 60680.

101 More Ways to Use Yoar
YOM and VTVM

Almost every amateur has a VOM or
VTVM on his bench and this new book by
Robert Middleton describes 101 ways to use
them. These applications include many spe­
cial uses that haven't previously appeared in
print . There are chap ters on testing house­
hold devices, test-equipment checks, circuit
tests, component tests and special uses. Some
of the more interesting tests described are
determining input capacitance. checking os­
cillator calibration, measuring impedances of
L- and T-pads, checking grid drive, mens­
uring feedthrough in a neutralized rf ampli­
fier, measuring the negative resistance of a
semiconductor d iode, ohmmeter tests for
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transistors and checking zener diodes. If you
have a measurement that you can't find a
way to make, it might be in this book. $2.95
from your electronic distributor, or write to
Howard W. Sams & Co., Inc., 4300 West
62nd Street, Indianapolis, Indiana 46206.

Mahlan Loomis
Inventor of Radio

This biography, written by Thomas Apple­
by, is the delightful story of one of the for­
gotten men of radio. Loomis, a dentist in
Washington, D. C., actually communicated
by radio over a distance of about 18 miles
in 18661 He duplicated his feat several
times, and even formed a corporat ion , the
Loomis Wireless Telegraph Company, in
1873. But, he was years ahead of his time.
This, coupled with many financial reverses,
prevented the company from gett ing on its
feet.

The author has gone through a lot of re­
search and the book reflects his work; i t is
well written and full of illustrations, many
by Dr. Loomis himself. Limited edition $3.25
postpaid from Loomis Publications, P. O.
Box 6318, Washington, D. C. 20015.

Ham's Spanish-English Manual
If you work m any Latin-speaking coun­

tries in the course of your operating, here
is a book that is a real aid . Written jointly
by August Gabriel K4BZY and Juan Jo­
hannessen LU7FAG, it covers all phases of
Spanish conversation used in amateur radio
communication. It covers the normal types
of conversa tion used in the course of a QSO
plus Spanish phonetics, numbers, and alpha­
bet. It also covers names and nicknames,
nouns, verbs and a general vocabulary. Ac­
cording -to the authors, with this manual
and an additional study of the Spanish lan­
guage, you can become proficient in speak­
ing Spanish . All in all, a very useful manual
for the DXer. Order from August Gabriel
K4BZY, 1329 N. E. 4th Avenue, Fort Lau­
derdale, Florida 33304.

MF/HF Communications Antennas
The price of this excellent antenna book,

reviewed in the September 1967 issue of 73
has been increased to $3.75. For your copy,
order DCAG 330-175-1, Addendum No. I ,
DCS Engineering Installation Standards
Manual, MF/ HF Communications Antennas
from the Superintendent of Documents, Gov­
ernment Printing Office, Washington, D. C.,
20402.

AMI-TRON
Ferromagnetic Products

Red " E" Cores - 500 ~H:r. t o 30 MHz:
T·200-2 $3.00
T·94.2 .75
T.BO·2 .60
T·6B·2 .50
T.50·2 .45
T.37·2 .40
T-25·2 .30

Yellow "SF" Cores - 10 MHz to 90 MHz:
T.94-6 .95
T.BO-6 .BO
T·50-b .50
T·25·6 .35

Black "W" Cores - 30 MHz to 200 MHz:
T·50· 10 .60
T·37·10 .45
T·25·10 .40
FERRITE BEADS: Package of 12

+ Spec Sheet: $2.00
KILOWAIT TOROID BALU N KIT, $5.00

EXPERIMENTER'S 2 CORE
TOROID KIT, $1.50

Minimum Order: $1 .00
Please add 25c per order
for packinq' and shippinq'

Ami-Tron Associates
12D33 Otseq'o Street

North Hollywood, Calif. 91607
Courtesy To DlstrJbufol"J

oscillator/monitor
e a "'fultlve br_f1banfl., fie_tor
gl_ aufl lble tone Ilgnal ln the
prelence of any R' f ield from 10mw
'01 kw anfll00kc to 1000mc
ea CWmonltor with pOlltlve " . ,"
Iwltch u.e. only . "plckup antenna
and NO connection to rig or key
eo code practice oull"tor with
afllunable tone & built In ....oker
• high geln 4 tran.lstor circuit
powered by long life AA ...ncell 1295• 16.euge elumlnum cabinet In ( batt I_I)
white & black e po. y fJnllh. 3 1#2 " p..,d u .a&_n
by 2 ",. " by 1 1/4': _ Ight • ounce . sen fl cert ck or m.o.
.1001; U5 mode enfl.uarant.-d "y ra. add 51; !Gil

the James research company
11 schermerhorn st., brookl n n.. 11201

111111111111111111111111111111111111"--Master Code ::--the lure and ealY way ::-TElEPlEX METHOD Code I.... =
.truCtiOD CJI'I.' you frahdftCJ =
tho' mak.. yoa proud of yon =
accomplish....... n . CJreom. =
pleasure derl.,.d from oey =

_ 1I0bby Is on e xhibition of yoar == skm. Shaky speed. of a few words per min.... == may be 90lned In mos' ony hophoaard, hlt-or- == ml...ysf.m. Professional skill will b. vol••d == ooly from professional fralolDCJ. Brochure 7·S Is == fi we H CJI'I" YCHI Hie loch. =- -- -:: TELEPLEX COMPANY ::- -:: 739 Kazmlr Court. Modelto. Cal. 95351 ::- -- -:111111111111111111111111111111111111111111111111111111111111:
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Letters
Incentive Licensing

Dear 73,

.• . All the incentive tripe in the world will Dot
chaDge h uman natu re, ftJM"C ially ham nature. I could
write a book on vlolationa. bum sig nals, bad mannen!,
and appliance operators, but why bother you

Now tha t FCC agrees with Incentive, and has
88signed frequencies for advance and extra operators,
we will eee how these 4710 extras d ick to their places.
And. we will see how many are caught with a foot
switch .

Martin Hellman K2TAJ
Staten III.nd, New York

Dear 73,

I have been a Gener a l Cla58 ham for m ore th a n ten
yean, a nd ha ve wor ked all ba nda f rom 160 to 2
meten . Now a fter a ll t hat time. It seems very u nfair
to me to h ave alm08t ODe ha lf of m y operating fre­
quencies taken away. I can not see bow the new
licensing p roposa ls w ill benefit. m e or anyone else.
It will n ot take any more sk ill to tu ne up on 14.205
next year than it does n ow.

John V. Smith W4ACG
St. Peterebur&" Florid.

Dear 73,

I'm too new to know mu eh about t he pros and eons,
of Incentive Iieensing. but it looks like it is not a ll
bad. It seems to m e that it is going to give Novice
ops an opportun ity t o perfonn a publte se rvice.

A lot of "Old Timen" have t urned u p in t he N ovice
ba nds in the last week or so. Looks like t hey are
looking to us " k ids" for some praetice in CW t hat
t hey ha ven ' t used In ten years or more. I h ad one
uk m e to QRS. What a boost fo r m y m orale ! You
see, I've blow n t he ow test a t F CC t h ree t imes.

Robert W. Malmquist
Morris, IlIlnoi.

Dear 73,

As a Canadian s tudying like m ad for my own ham
tieket, I fee l t ha t our system is s t ill better . It m eaae
a lot of hard work before we even get on the a ir ,
but the f eeling of accomplishment is mueh greater
and it is this. I'm sur e , t ha t earries you through to
the a dvanced e1assifleation.

W ith your N ovice License so easy, it ill not m ueh
of a n aeeom plish ment to get one, no grl!'8.t feeling of
doing ecmeth lng can only lead to bor edom with t he
whole affair. Antieipation is etill half the fun of
g etting anything, so don't rob your youngsters of thiB
personal p ride and great feeling .

F. B. Houghton
Vancouver, B. C., Canada

Poor Judy!

Dear 73,

Re J . D. Weaver's correction to Judy's a nt enn a n .
109 October issue:

Where may I obtain one of those magical, mystify_
ing, free lIoating, gravity defy ing pulI('ylJ t ha t J . D.
W ea ver uses on h is ant en na ? Seems to me that the
pulley a t t he end of t he a ntenna would perman ently
station itst"1f on the bucke t bandi t" wh ich would, I
assume, n ot be t he desired effect, Why not tie one
end of a sa fet y line to the bucket handle and the
ot her end to a tree limb (using the antenna arrange­
m ent as or ig in ally shown ). If the antenna shou ld
break the Bafety r ope wou ld suspend the bucket well

r12

above ground until repain could be made.

John Stroup K7KBH
Corn.alli., Ore&'On

Deer 73,

Some of the let ters which appear in your wonderful
ma ga zin e can be downright in te reat ing . I have In m ind
two letters which appear in the Ooctober 1967 Issue:
one from VK7RG in Australia mentions interest in
a nt i-g ravity p rojeetll, and tbe ot he r from W7AAF/
W 8BGP who appears t o have solved the p roblem of
keeping an a ntenna up in the air wit h DO v isible
means of support. These two old boys sh ould get
t ogetber. Take a look a t that illustration on . page
109 and see that there is n othing in evidence lli keep
the pulley from sliding down t he rope which supports
the bucket,

In orde r t o make tbis set up practical, simply drop
another line f rom a point In the t ree 5 or m ore feet
above t he pulley and attaeh It to the pulley.

G~r..e B. Gabu. WBZUF
Dow nsville, New York

I ague that thl'J an tenn a support eertainly apI/ears to
be anti-grav it y , but if you ran a test u·ith the bucket
rope tied off at an an gle of about 30· f 7'om the vertical
as shown in sk d ch, th , a ntenna w ill n ot sli p do wn to
th e buck"t handle. It will d op at the p oint w h, re it
mak... a 120 · angle from the r" rt ical-it 's a .nmpl,
math r of tlectors . If flOU dou bt it , try it!

Bouq uets or otherwise

Dear 73,

One of the Ieeues of your jour n al 73 magfU ine came
to m y hand and I wu really delighted by ita con­
tents. The a rt icles about amateur techn ique are excel­
lent Il8 well u their illustrations and it is just a
pity that your journal is, owlnR' to la ck of currency,
not distr ibuted In ou r country.

Zdenek Kvitek
Bmo, Czee:hotdo....lda

Dear 13,

I must congrat ulate you on tbe fine Ber ies of articles
in 7 3 and th e general upgrading of the magazine In
the past m on ths . The transistor and solid-state articles
have been an ereopener and speak ing for many hams,
I mus t sa y that you have done hamdom a world of
good by open ing t he world of solid state.

Keep u p the lucid series of a rt icles you have been
run n in R' in t he magadne.

K. Nose K Rli IJ
Honolulu, Hawaii

Dear 73,

Maybe you wlIl tell me something . Why . . • . • • .
can' t CQ or QST come up with u many good tech n ica l
articles ' f or the " poor" and "inexperienced" bams 8.lI

you ca n? Until they do, I'll be sub8criblng to 73.

Ray L . Mote, Jr. KSFKT/KPf
APO New York 09845

Dear 73,

I wou ldn' t ha ve g iven 2t for your m agazine u nt il I
talked to your rep a t t he Los Angeles Ambassador
H otel ARRL Conven tion . . . I w as given a free Sep­
tember issue and read it. What an improvement I I am
now awaitinR' the next Issue.

R. E. Peebles , Jr. WBliVPY
Loe Aneeles, Califofllia
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ARCTURUS ELECTRONICS CORP.
502-22nd St. Union City, N. J. 07087 Dept. M73

DXERS OR DXERS-To-BE:

Keep up to date on all DX news, upcomlDlr DXpedi.
t ions, QS L info, s t ories about DX a nd many OX
tidbits , by subscribing to :

ARctURUS
Inventory Reduction Sale

The DXER'S Magazine,
(Gus M. Brownin9-W4BPD)

Rout. 1, Box 161-"', Cordova, S.C. 29039
IN USA surfac, m,dl $IO.SG-IN USA Air mail $ 12.00

A WEEKLY MAGAZINE

•••GO COMMERCIAL

• Tube Bar••I"., to n.me just II, few: # 6939, n .M: # 6360,
$3.50 : .:t6688, " .53: # 5842/ 4 17A, $2.50 ; # 5847/404A. $2.50 ;
#2D21 . 4k ; #6 146. $2.95 : # 7025. 591; # 616. 49.: #6 K7. Sk
euh. S for $I: # UX200. $1.69: #IAX2. 4k each. 5 for $2 ;
#1 2B N6. 39c Bach. 3 for $1; #25L6. 59t ea ch. S fM $1.49 ;
itiiCG7, 591 : :t6BQ7. 94c; #6AQ5, 56c; #6 U8, rn ,
= 6T8, 8.$e.
• Tub. Carton, : 6A U6 ftc. , Ize., $1.7 5 ~er 100. 6SN7 etc.
sr,O$2.10 pN' 100. 5U4G8 sill $2.50 ~er 100. 5U4G size. OJe
_h.
• Kit of 15 sub. mln l.t ure tub.. mado by Sonotono for walkie_
t.lkle, . t e, un, Cat. # 29. 9ge per kit.
• 7 Incll 90 delm T.V . bcnett t ilt plctur. tube with adaph r.
No Ion trao nnded. C.t. # 78 P7. $6.19.
• SIII"n R. d l'l.. octal. based long-life replacem.nt f.. 5U4,
5YS. 5AS4. 5AW4. n 4. 5V4. 5Z4. With draera... Cat. # Rect.
I, 9ge eaeh.
• OZ4 Silicon re etlfl. r rep llcement. octal based. Cat. # Rect. 2,
99c IIch.
• 10 FI.nllloli ReeUfle ..., 1 amP. 400 to 1000 p. l.v. Cat.
:/: RSIO, $2.98. ,
• 10 SlIlcon Rectlfi..... 750 MA. , 50 to 300 e.r.v. Cat. # 330F.

- II~• 12 Z.ner Ol.d.....ltI p...agl1 fl'DItt 250 IttW to I w. tt. ", In
2.7 to 40. euh nlul m.....ed. Adal and dud b'lH!1. i t.
# Z D I2. $ 1.98.
• Z Silleon contrelled R.dlfl_ , I amp, IInenl PUI'1t... unl tl
with 'nstructlons. Cat. # SC RI. $1.00.
• 5 Transl st.. CircuIt Board, cont.ln lne up t o 6 tranahtDrl.
plus diodoo. AtlstOf', espaclton• •te. Cat. # T8 10, 9ge.
• . Color Yokoa. 70 d.,roe for fOf' all l'Dund toll)/' CRT',. Cat.
:/:XRC70, $1 2.95. 90 d"rlO tor . 11 rectaneul llr 19 to 25 Inch
color CRT'• . CIIt . # X RC90. $ 12.95.
• Tran ,lstorind U.H.F. Tun... used In 1965 t. 19li7 TV lets..acI, by Admiral. RCA. Moto"",.. etc . R, "onble eearlng may
vary frent '" ....... t , anether. Noed only 15 volts e.e. t , 'unc·
tilHl. Nt filam ent \'Itltap nead.d. E..y replu .ment un itt . Cit.
# U. H. F. 567. $4.115.
• Gcn.... 1 ElectTl, U.H .F . mln l.t uro fran ,lstOorlzed Tuner. G.E.
Part # ETS5X. S3. Cat. #6E85. $4.95.
• F.M . Tun HI.FI .mpllfler tuning unit "mpl,ta with dl a-
lram. 2 tub Sam ' , Ptlotofactl $620 lilts 2 . ppll cat lonl. Cat.
#,.., 10. $3. 98.
• FI)1tack Tranformer. In oril iul cuto... m.de by M. rlt or
Todd. Most wlttl Kh. ...a tl c d raw lne I t unit. Pi.... d, lilt re­
l!un t Sltaelf lc type. C.t. #506. 99c.
• Flyback Trans'ona.. Kits. 2 t l)'bacb P'" kit. #502E. Em.._
SOft : # SQ2Y. Silverton. : #502W. W..t ln,house ; # 507. Phlleo;
# 502. RCA. Any kit $2.99.
• Kit of 30 t ..tod G.rmanlum OIod... Cat. # 100. 1ge.
• KIt of 10 NPN Tr.n.lsto.... Cat. #371 , 99c, 10 PNP Tran.
e'ete.... Cat. # 970. 99c. All t ltt.d.
Send tor our FREE CATALOG Hating t hoUllnd' 0( " mU.r belli
bun In tubM. parts. 1d11 . tr. ruhton. recUf,"••tt. Ord.r under
$.5.00. add 50e handllnlf chul'e. Include . 'J<, of dolla r 1'I1u. 0(
erdee tor polItll'e.

That's rig ht. Get your FCC commercial c per­
e tcr's license , and t hen work, at g ood PlllY, in
your "hobby" Held-e-redlc end electronics. We
prepare you by correspondence, under our "get
your license or your money back" werrentv. Get
full detells in our free "FCC License Course
Broc hure". W rite:

Br••th.. School 01 Ellctro.lcs, Dlpt. R,
1105 N. WI.lorn Avo. HDUywODd. C.UI. BOOn

Lee Hays WA5PPF
AbUene, T eos:..

Dear 13,
I would like to congratulate you on a presentation

of excellent material in your August 1967 teeue. I was
esp~ially h appy to read t he articles on transistor
ceetllatore and teroids as I am cur ren tly enga ged in
building. very sm all F ET-ized receiver.

A. R . Werb.d,
Ch in a Lake, California

Dear 73,

I j us t finished reading your A UguBt issu e of 73.
V ery good.

I j us t passed my General in J uly, and as yet
haven' t received my ticked. After reading all of the
letters written in, I was very pleased to Bee t hat you
h ave a colum n in w h ich we m ay express ou r reeltnee.
But I hope thst we ham, don't , it a round thinkinK
about w h ich is better ; 88B or AM. W e should h ave
better thlDfts t o do than sit a round and gripe. Let's
get in there on the frequencies and do some good
for amat eur radio itself.

Dear 73,

I refe r to your wri t ln gfJ in t he June and September
teeuee of 73, a nd In particular to the la s t pa rakraph
of t he a rt ic le in the September isBue.

From a trend w h ich fJtarted in t he late '60s, I k now
that it h as grown more In vogue for the fJtal\' of
amateur radio publications t o launch int o campaigns
advocating t h e addition of this, or t ile elimination of
t hat. The p a tter n is p retty obvious; good tech n ical
articles are, a nd w ill continue to be, more avidly
soug ht for by the reeders t h a n tbe politiee of the ham
maga d nf!-. It seem , t hat m ore and m ore, your readen
a r e being tossed bones of contention rat ber t ha n gems
of wisdom.

I can not seriously believe you, yourself, are con ­
v inced of the total validit y of you r al1tuments . . . If
you r goa l has been to create din ention in one of t he
finest f r aternities in t he world, you h a ve certainly
succeeded.

Dear 73,
. . . I am gn-atIy pleased to Bee m ore and m ore

t~hnlca1ly oriented articles appea r ing in your m aga­
zine. I h ope t hey w ill encourage am ateurs to do m ore
read ing a nd building .

Dear 13,

W ell. I never thought you gu ys w ould do It. I ex­
pected to hear from someone from N ew Ha.mJ>8hire
skipping down to Rio with a h u nk of cash. I'm talk­
inll about that back ieaue deai tor a dollar a year.
The last bundle eame toda y amid quite a few grom bles
f rom Sa m , m y postm a n , and h ili sore back. It's a
good thinR' that all 67 iSBUes didn't come at once. I've
been up 'till 1 :30 AM each nlR'ht for t he past five
days readin K the back goodies.

Tony Ru ssomanno WBZYVU
Whippany, N ew J ersey

F. A. Rodd K2BVS
Bayville, New Jerllf!-Y

Robert L. Haem WA6PrIUG
Garden Grove, Californ ia

Dear 73,
After Beeing a notice In a r ival maga zine not in g i t

was t he cheapest, I thought eomeon e ought to note
that a V W is cheaper tha n a Rolls-Rosce.

Scott MtCann W!MEO
Arnold, Marylan4

W , 101ft m oney on et'ery bundl' , Tony, but w e are
making it up in volume /

DECEMBER 1967 113

,



,

s.:.: '6

g,.eeting6
FROM W2CFP, K2MVC,

AND WA2UJM

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

Dur 1S,

A fte r having compla ined about late delivery and
p oor wrappinK" of 7 3, I feel you deserve a good report
whe n you h a ve earned it. Tht:' September iss ue ( 1967
hi) arrived on AUltUlIt 24th, and the w rapper wa.s 80
tough it wa.s not even mussed I The circulation depart­
ment has earned a commendation for their success in
r emedy ing the old problem.

Cha r lea 1tI. Cr oN WB6SWJ
Palo Alto, Ca lifor n ia

Write Departm~nt M for 'nformafloll

Upstate New York's
Largest Display of Ham Gear

Monthly " Dutch Audion" of Used Equipment
-Bi-Monthly Newsletter With Our Current
List of Used Gear

NEW USED

Dear 73,

Laet, n ight I assembled t he globe which came to me
as a Kilt for two year subscription to 73. The eseem­
bly of the globe was easy, but what amazed me was
t hat it w as lighted a nd really up-to-date in an de­
t ails. , . In my estimation, 73 maKazine itJ bard to
beat in t he amateur radio world, and no w your Hlus­
trated globe becomes a part of my Collins radio cut­
fit. I hear the world, a n d now I "see" the world.

Syd Tym~n W 3F L
Takoma Par k. Maryland

stellar OO ndustries
DIY. Of n ELL.... r. I~c.

SALES AND SERVICE

ELECTRONIC COMMUNICATIONS EllUIPMENT
10 GRAHAM ROAD WEST

ITHACA, N. Y. 14850
TELEPHONE: AREA CODE 607 273-9333

DON'T QRT!
LT·5

Dear 73,

I j ust fin ished read lna by September iss ue of 73
MaKazine. I found all the articles very good and e n­
joyed one a rt icle, especially, because it couldn't have
been more true. It was entitled " How to Be a H am.
By Really Trying". The author pointa out that most
potential h ams are too la~y to try to muter the eode,
ThitJ is true •• • I went throuKh the same thinK when
I started out, but once accompl ished, it makes you
feel g ood. F or once in you r life yo u h ave r ea lly done
something. It eure helps if there is II. h a m in your
nehthborhood. Most every h a m would walk a mile to
help another fellow get started. If it wasn't for a
local ha m, I probably wouldn't be in the poeition
t hat I am in now. I am grateful now, this hobby ia
really terrific .• • edueationally and socia ll y.

Werner G. V.....ken WB6RAW
Padfica. Ca lifor n ia

ALUMINUM TOWERS
Send postcard for Literature

. ..en ~ .. . ..,... 0$0

II' • ••

o Q .., ' ..,.,.."

8ALTIMORE, M D U SA,,,
" .

Dear 73•

Ho w your article. entitled "Torticollis and All that
Jazz" wlll be received by the eentlemen of hamdom
is debatable, yet I was t horoughly a m used by ita de­
ligh t fu l s imiliarity to my own experiences.

As a n ovice , working on ly OW , I t oo fin d the OMs
corni ng a t m e left and right, exce p t for t hose regula r
f rie nds I've made w ith repeated eontects . , . Since I

Dear n ,
You r article "Wor ld 's Fair 1939" in the J uly issue

of 73 brought back p leasant m emories. E n eJosed is my
QSL, ~ duplica te of t he one seen in picture on page
33, 5th f r om the top In t he 7th ro w from the right.
I t is a little shop worn after 29 years.

I also have a W 2U S A Radio Operators Card s ig ned
by W2 KU Oscar Oehmen a nd Walter Smith Jr. which
I received to operate W2USA.

Raymond W. Rock W3EKZ
Whitl'marsh, Maryland

7na BIG BEND
sr, LOUlS, MQ. 6lW

(Jl.f) f+4-UOO••

When you lea ve your QTH
put you r LT-5 porta ble 40-80
mete r CW transmitter in your
pocket!

"--~..,..,. :'-....:::;'~

$24.00 KIT
$35.00 WIRED

SEND FOR FREE DATA SHEET

OMEGA ELECTRONICS COMPANY
10463 Roselle St . • San Diego, Calif. 92121



P.O. Box 2902E, Baton Rou;_, La. 70121

RECTIFIERS, TRANSISTORS & COMPONENTS
6 tube ampli fier, new fib. . . 2 $1.98
1;i watt resb wrs , assorted . . . . . •. •. • • • • • • . . . . 150 1.00
Ceramic dilc capacitors, anorted . • • . • . • •. • • .. 715 1.00
Ta ntalum capaci to rs . allorted . . . • . . . . . . . . . . • . 10 1.00
Mereu!'7 batterlea. 5,4 V t 1.00
t .e.• TO-5. untested. man)' rood 5 1.00
I.C. , euer-tenne. untested 10 @ 1.00
2N389. 85 W, 60 V. TO~ 711
2N3707·11 ..l td plastic .Illcon xlster ••••••• .. 20 61 1.00
2N3'04 · 06 uatd plutlc alllr:on xhtu 10 I 1.00
2N1300 auld. PNP &: NPS. %- leada ••.•... 25 1.00
2Nln4 aU. DOwer 10 W. 60 V TO-5 ••• •..•.•. 4 1.00
2Nf511A eer. power 7 A.. 40 V 45
2NI0U A. gen. power 7 A.. 100 V 60
2N I038 ger , m~. power 4 @ 1.00
2NI718 ell. pwr. , 10 W. 60 V TO -5, w/ ll.S. • • 3 @ 1.00

SILoICON CONTROLLED RECTIFIERS
• .75 AMPS 7 AMPS 16 AM PS

200 PRY $ .95 $1.00 $1.65
300 P RY 1.M! 1.55 2.l5
400 P RV 2.00 2.05 2.65
500 PRY 2. 70 2.75 3. 25
Taphata. 200 PJV. 08c : tOO PlY. .12c: : 600. .rse
Varleap• • new. 27. 47 or 100 PF U.25
Minimum nrd er $3.00, plua pOlta,e. COD. 25* . On a
$10.00 orde r I)l' more. pick an, $1.00 Item tree: On $25 or
mere pick an, 3 $1.00 Items tree.

have recently h ad that n a il-b iting experience of PMS­
ing t he genera l exam, as I await tha t big ticket . I
wonder how closely my n ewly earned phone privileKes
will pa ra llel t hose of Cheryl. I'm n ot a YL. but a n
XYL with t h ree childr en, the youngest being about the
age of Cheryl.

One additional frustrating t hought to add to those
of Chery)'a; when traveling, bow nice it would be to
atop and say " hi" to one of those particularly interest­
ing contacts you've worked repeatedly, yet s t il l be ODe
of the " fellas on the a ir" in the eyes of h is XYL.
Conelusion .. . s ta y frustrated . .• don ' t I

T hank you f or th is enterta in ing article, 80 parallel­
in g m y ow n and poss ibly other YL and XYL ex­
periences.

Penny Bonnema WN2ZNN
Towaco. N ew J ersey

Dear 73.

What goes w ith the Y Ls 1 As there are two articles
In t he sa m e issue by "the weaker 'l sex " . It seems we
now have no p lace to h ide f rom your domination as
we have been doing s in ce the begin n in R' or t ime. Hi.
More power to you and let 's h a ve m ore ertretes.

Sam Moskowih K3RTR
U p per Darby, P enns ylvania

ELECTRONIC COMPONENTS
,.,..
Catalol

I
I
I
I
I

call letters
$5.00 Ea.

ca ll letters

$5.00 Ea.

call letters
$5.00 Ea.

D Gold

o Rhodium

D Gold

o Rhodium

D Gold

o Rhodium

o

o

AmI. enclosed $, _

I llinois residents add 5'% tax.

All i!lulolrotion,
ore actual lo ize .

Radio Amateur
Emblems eng raved
with your call letters.

City & state' -"zip' _

Two or more emblems at
the same time $4.00 each.

Address' _

Name' _

I
I
I
I
I
I
I
I

Rush Order To: RADIO AMATEUR CALLBOOK, Inc. I
J 4844 Fullerton Ave., Chicago, Illinois 60639 :--------------------------

I

I
I
I
I
I
I
I
I
I
I

Dear 73,
I thought you might like to know that we rad io

amateurs are still R'ettinR' publicity via A M{FM radio.
During the F a i rbanks, A la..ska flood recen tly, KTNT
A M {FM car r ied taped com mun ications bet ween Dave
Moran, a radio amateur wlJp wor ks for K TNT and
two KL7 stations in Fairbanks durinit' t he two or
three daYll the flood was at its worst. I mon itored
ot he r s tat ions in the area, but didn' t hear radio ama­
teurs mentioned at all.

Ralph WeslJrrund W 7IJJ
T acoma. Washington

N a t Cohen wNIRBX
Millon. MauachuHl18

Dear 73,
This may be a first. I constructed an FET trans­

m itter. It consisted of a Crystalonies CP651 in a
Pierce erystal osci llator a n d a CP 650 amplifier. I
worked WB2J KL on 40 me t e rs . F ie ld Effect t rans­
m it ter s up p lied about 1 watt to t he anten na. Is th is
the first FET transmitter contact j The distance was
a bout 180 miles.

Ed N oll W 3FQJ
Cha lfon t, PennlJYl 'un ia

Dear 73.
Last week I had the pleasure of havimr my antenna

base installed by WAIDRO. Everything went FB. The
best part was when t he cement truck came a long
with t he number 73. W hat luck! I immedia te ly act.
my camera and s na pped th le picture. To add to m y
delight. his n a me was J im.

DECEMBER 1967 115

•



POWERSTAT # 136-3
Propagation Chart
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G il T," n .. .. • I' IZ It I' II III n

EASTE HX UN ITED STATES T O :

ISSUED OCTOBER 8

J . H. Ne lson

ARO lnl T lllA

A UIT HALIA

C A " AL Z O ll E

'''' All
MEX I C O

May be used 3 pho se 0-240 volt o r
single phase 0-140 volt 60 cycle . 20
am p per section. Bra nd new as
shown. lists ove r $200

Our price only $100.00

P UERT O R IC O , ,, 1 I 7 7 T It tv. 2lA 2\ 2t 14

UTA11T'11.nU,. ... "

r

'"
'"

"

..

21 21

n 11
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CEXTR AL UNITED STATES T O:

A LA SKA

A R O U I Tl lI A

AU'TRAtl"

C A NAl. 2 0 111:

U. e. I. R.

WEl T COAI T

Belt clip d osimeter.
Sea le d in Roent­
gens, SO - 125 - 175­
300-450
Un used mil it ary
surplus $1 .50 each

[< '< 1B 1B 1B 1< .1 21 21

17';;'1.212'2'

, , 1 1 ""..., 21
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,
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PH ILIPPISES

II. S. I . 11..

IIA W AII

A L AS K A

C A IIAL ZOIlE

EN O LA N D

"A'~"A II

[ IID IA

J A PA II

A . O EIl T ISA
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WESTEHN UN ITED STATES TO:

.n ::IllCD 14 1,\

Pil I I TO R ICO U U

SOU T H AFBI C A I'" 14

PHIU P PlllE S 11A 21

U.S.I. R.

r.A ST CO A S T

$ 10.00
$6.50

Military gen. purpose DC milliame­
te r w/ re nge selector switch 1-5- I0­
100-500 mi ls. Gray alu minum cased
with cove r & patch cord . Gov!. cost
$95.00

Unused cond o
Used good

ME 29/U Test Set

Customer pays all shipping
New cata log # 66 now ready

Send 25c hand ling & postage charg e.

JOHN MESHNA JR.
19 ALLERTON ST. LYNN, MASS. 01904

A. Ned higher frequency may be useful this hour.

8. Very difficult circuit t his hour.

Good: 1~3, 5-12, 1 5~17, 20~24, 26, 27
Fair: 4, 13, 14, 18, 19,25,28.31
Poor: 29, 30
VHF: 4. 21
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WHY IT WILL PAY YOU TO DEAL WITH TRIGGER
• Amazin g Trades
• No Down Payment Required
• Low Budget Terms
• Midwest Ban k Credit Ca rds Accepted
• Fast , Efficient Service
• No Waiting
• 20 Minutes From Downtown Chicago Or

O'Hare Airport
• Near Junct ion Of Routes 64 & 43
• Plenty Free Parking
• Open Weekdays Unti l 8 :00 PM
• COME IN, BROWSE AND GET ACQUAINTED, AND

SEE THE MOST COMPLETE INVENTORY OF HAM
AND CB GEAR- ATTRACTIVELY DI SPLAYED.

NEW EQUIPMENT ON LOW BUDGET .TERMS

[IJ [D[IJ

Trigger Electron ics • •• or your mailbox
IS as near as your
phone

Trigger-for the most complete inventory
of amateur and CB equipment. Everything
in stock for your convenience!

Trigger has cut the red tape of t ime-con suming
cred it delays. Ju st pick up the phone and caf
us (no collect calls. please) and your goodies
will be on t heir way- usually the same day!

Ameco
Astatic
B&W
CDR
Cush-Craft
Dow Key
Drake
Eico
Finco

Hallicrafters
Hammarlund
Hy-Gain
Johnson
Mark Mobile
Millen
Mosley
National
New-tronlcs

and many ot her major brands

Numechron
Regency
SBE
Shure
Swan
Trimm
Vibroplex
Waters
Weller

NAME _

U II'HD !?UANJI" NUll H e'D u n- --
15l 5S' TUI;.se'£I Vrt I '"

15 1 ~ ( OR 1 H DC Ht
1U to l1'ATT ( 14 $H
1 U U IfATT Cif Ilt

I tt Vf O !;#f AC SUP PH " 4

LIKE· NEW EQUIPMENT ON LOW BUDGET TERMS
• Ten-Day Trial • 30·oay Guarantee

Tops in performance and appearance, t horoughly and beau­
tifully recond it ion ed, and clea n as a pin. Alignment, calibra­
tion as good as new. and frequ ently better. Listed below are
but a few of the hundreds of items and accessories currently
avai lable. Writ e for com plete listing and prices.

UKE..NIW IAtGAIN S'KlALS FOR DECLfrIUU

s w HG ••••••• U19 s u ll ..•••••. .. $IH fiCO no ••••• •• s .,
s ao • • • • • • • 2" S~12!. •.••. . . . • In 11CO no ••••••• 21
line C•• • . . • • ~ ~ sno •••••••• .• • " HEATH se..Ie 111
SOl 3~ )29 HT! 2 219 H~ l" 19
so n LI NEAR••• la 9 Hnl ~S c. 119 DXU 11
SBEH INVE~H~ . J1 HQI1 0 C••• • . • • . 219 IHR KI L • ••••• H
lac V J 99 ..QIU C••• . . . . . l 19 aR I RI D•••••• H
I ..H~CEPTO~ 0 •• J 19 NC UOOO •••• . . . . 'n 'U DC SUPPLY.. 11
OUH nA •••••• Jl 9 HCU... •••••••••• SftUO seo~E.... .,
lOCH u..GOc ••••• 1 17 ..U. lD • • • • • • • • • I " '586'0 CDI<SOLE •• n
lEN ITH S/WA'n •• • ' HC'Ol •••• •••••• 199 KwlGHr vrD._ .•• 21
.....".,BOX "'1S"~' ,. nONC CONY ••••• 19 KI<IGHT no ••••• .,
~"SET , : NT••• 1fi9 GLOBE Via VFD.. 17 KHlCNt Ku n . . . J1

No company processes Iorei gn
o r d e rs a n d in qu ir i e s wi th
greater dispatch than T rigger

,

ADORESS' _

-

STORE HOURS Woo'day, 11,00 A.M .-S'OO P.M.
(CENTRAL T IME) Saturdays 9 :00 A.M.-3:00 P.M.

r-------------------,
TRIGGER Attn: W91VJ I
7361 North Avenue I
River Forest. Illinois Amount I
RU SH THE f OLLOWING: Enclosed I

I
I
I
I
I
I

C ITY S TATE ZIP I
ORDER BLANK TO: t rade ur presen t gea r. order II
equ ipment. se ll ur gear for ca sh.L J

ALL TELEPHONES (312) 771-8616 A SMALL .t:POIIT WILL HOLD ANY UNIT ON LAY-AWAY.
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* Prlc.....s2 per 25 words for ao'-COlll....rdal ad.; SS
per 25 worch for b....HI v....r... No display ad.
or ogellcy discolI". lul.d. yOllr c"ck witll order,

* Type copy. Phras. alld ,1I..de." ••aetty as yOIl wlsla
It to ap,"... No all-eo,ltal ad••

* W. will be the ludgll of ..TtobTllty of ad.. 0 ... r..­
, po II.lb lllty for errors .d..d. ollly to printing a ~,...
"eet ad I. a late" Issu•.

* for $1 ."ra .e call malntaie a reply bol: for YOIl.

* W. connot ChRk Into HCIt advertiser, 10 Caveat
Em,tor •• •

QSL CARDS!!?? Samples 25¢. Sak k ers P r in t e r y .
W8DED, Ho lla n d , Michigan.

FOR SALE: Hallicrarters SR-46 a-m eter AM
transceiver, $125. WA I EPK, n",ight Per k ins, 559
F ulton St., Medford. Ma ss . 02155.

HQ-14S-X, $155. and DX- 60 with HG-IO VFO, $65.,
you ship. Must sell to finance college. WB6LNQ,
Rt. 3, Box 60, Chico, Calif. 95926.

QSL CARDS-rea sonable p r ices. F or sa m p les send
self-ad d ressed stamped e n velope t o George,
W A4QKD, Box 282, Valpa r aiso , F la . 32580.

BARGAINS: H Q-170-C, n ew, unpacked , $290.00.
M int SB-400. $280.00. SB-33, Mobile Invert e r ,
Mike, $190.00. M uch more; send s tamp fo r list.
J. Shank, 21 T errace La., Elizabethtown , Pa.
17022.

FOR SALE: Central l00V a nd Drake R 4-A . Both
in excellent condJtion. $325 each . Cy Hum phre y s ,
K8SWD, 2313 Timberlawn, T oledo, Ohio 43614.

WANTED KWM.2 needing repair. State p rice and
condition . 4-1000A's for swap. WB6SBR/KG6,
1132 R .T. APO 96334, San Francisco.

DRAKE i·A receiver, CW & SSB, calibrator, FB
for Novice. Money back gty. PPD USA48. $119.50.
K1 RA, 11 High sr ., Peterborough, N.H. 03458.

CENTRAL ELECTRONICS 20A like new with 458
VFO , $75.00. HQ-I29X with speaker and Q multt­
plier, $50.00 . Dick Acker, W9TOK , 5434 S. Kostner
Ave., Chicago, Illinois 60632.

SPECIAL SALE: Three-transistor converters, so.
54 mc in, 14-18 mc out. Wired, tested, printed ctr­
cutt. Crystal controlled, $6.00. Tuneable, $5.00.
5yntelex, 39 Lucille, Dumont, N .J . 07628.

KNOB FOR COLLINS 75A receivers, 6 to 1 re­
duction, $7 postpaid. Jules wenarare. W4VOF,
1517 Rose St., Key West, Florida 33040.

LATE MODEL SWAN 350 & 117XAC pis. Mint
condition. $400. WA5AK F , Box 323, A .C., Sherman ,
T e x as .

118

NATIONAL INCENTIVE LICENS IN G POLL: Tnx
to all who voted . QRM to many who did n ot.
Poll s ubmitted to FCC as you read this. Vast
majority against incentive licensing. F in a l figures
soon. Seems hams have not been faithfully rep­
resented by any organization. WA2NOD, Box 685,
Moravia, N .Y. 13118.

GONSET COM MU N ICAT OR III. 6 meter with 4
crystals, mike cord and manual excellent condi­
tion $100. Daniel Kane, 9-05 IG6th St., Whitestone,
N .Y . 11357, 212-939-1454 .

PROTECT YO UR CAR and ham gear. Burglar
alarm decals will keep thieves away. 4/$1 , 10/$2.
Daniel A . Kane, 9-05 1G6th St., Whitestone, N .Y.
11357.

WANTED: T EST EQU IPMENT, laboratory quality
such as HeWlett-Packard , General Radio, Tek­
tronix, etc. Electronicraft, Box 13, Binghamton,
N .Y. 13902. Phone: (607) 724-5785.

DUM MY LOAD 50 ohms, flat 80 through 2 meters,
coax connector, power to 1 kw. Kit $7.95, wired
$11.95, pp Ham KITS, Box 175.. Cranford . N .J.

MECHAN ICA L DEVICES "Great Buys" catalog,
16<'. IF assembly 30 MHz load with miniature
components, cost government hundreds, $5.95.
TransistorJzed computer boards , assortment
totalling 75 transistors or more, $5.95. Teletype
model 14 typing reperroratcr with automatic
tape take-up rewinder electric driven 115VAC
60cy SP, both units new unused , $69.95 . Bonanza
specials, $2 each (generous quantity) gears, knobs,
relays, toroids, switches: ro t a r y , toggle, lever.
Satisfaction guaranteed. More information on
r equest . FerUk's Electronics, 5249 "D" Stree t,
Philadelphia, Penna. 19120.

$1 BRINGS construction data for the new and
u niq u e Barb'd Wire Antenna. A n easy, low-cost
application oC the fat-dipole t heory. C . L e r oy
K e r r , Box 444, Montebello, California 90640.

WANTED: Used radio and electronic textbooks,
Anything from before 1900 to present day . I will
buy a ny copies that I do not already have in my
personal collection. Please state title, author,
date, price and condition. WIDTY, RR I , Box 138,
Rindge, N .R. 03461.

COMMUNICATION SPECIALISTS. Transmitters ,
receivers , repaired . Kits wired, tested, Alignment
& calibration. Custom building. Product detectors
added . Receivers up-dated. J & J Electronics,
Windham Rd. ., Canterbury, Ct . 06331.

FT·243 CRYST ALS: 3500 to 8700 kc .01% setting,
$2.00 each. Novice 1.00 each ::!:: 2 kc. Denver
Crystals, 776 S . Corona, Denver, Colorado 80208.

NOVIC E CRYSTALS, all bands, $1.30 each. Also
other freqs . Free list. Dealer and club inquiries
invited . Nat Stinnette, Umatilla, Fla . 32784.

CONVERTERS. World 's largest selection of fre­
quencies. Ham TV vidicon cameras and parts at
low ractorv-enrect prices. See them now in our
full page ad in this issue. Vanquard Labs, 196-23
Jamaica Ave., Hollis , N .Y . 11423.

NOISE BLANKER, eliminates ignition and power
line noises. Insert between converter and recetv,
er. Free brochure. Westcom Engineering, P .O.
Box 1504, San Diego, Calif. 92112.
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114,. I.t........ u.
_.1.. I. All ••us Shift
WI,. .11lI1•.,., .,bI W,rJ'
WId. a.rtlon Stroll'"
Cl,........ AI .ud.1

WANTED: J anua r y 61 is s u e o f 73 M a g a zine, d e s ­
parately n eede d t o comp lete set. Also need QST
M arch 61 a n d July 60, a n d CQ July 1965. B ox
1167B, 73 M a g .• P eterborough, N .H. 03458.

PLASTIC HOLDERS-ea ch d is pla y 20 QSL cards .
3 for $1.00 or 10 fo r $3.00 prepaid a nd guaran teed.
Free brochure of other ham goodies inclu ded .
Tepabco, Box 198N, G alla tin , T enne ssee 37066.

ETCHED CIRCUIT PROJECTS from 73 . S end
you r n a m e, a d d ress a n d 4¢ stam p for a c a talog of
etched circu its b oards, t o H arris Company, 56 E .
Main S t ., T orrin g ton , Conn. 06790,

WANT TO CORRESPOND with H ams and SWLs
in USA and other parts of t he world . W ould
also like to r ece ive club magazines from r adio
clubs. K . H a rva n t Singh , 31. (774) , Upper M u s e u m
Rd., T a ip in g P e r ak, W e s t Malaysia , M a la ysia .

1963 BOUND VOLUMES OF 73. $10 each f rom 73,
Pet e rborou g h, N . H . 03458.

MILITARY SURPLUS TV EQUIPMENT, b y R o y
P a f e n be r g , giving schematics of CR V-59A A E TV
Camera, CRV-59AAG high sensitivity camera,
CRV-52ABW TV t ransmitter, CRV-60ABK TV
monitor unit, a nd C R V-46ACD TV receiver, a ll
for $1.00 from 73 Magazine, P eterborough, N .H.
03458.

WANTED: All t y p es of aircraf t, g rou n d r adio s
and tub e s , 4CXI000A's, 4CX5000A's , 304T L 's, etc .
17L7, SIX , 6188, 618T, R 388. R390A, GRC units .
All 51 series. A ll Collins h am o r commercia l
items. Any t ube o r t est equip men t . regardle s s.
For fair, fai r action. T ed D a m e s Co ., W4KUW,
308 H icko ry St., A rlJngton, N .J. 07032.

RTTY CEAR FOR SALE. Lis t issued m onthly . 88
o r 44 M Hy torro id s 5 for $1.50 postpaid. Elliott
B uchanan & Associates , Inc .• 1067 M a ndana Blvd.,
Oak la nd, Califor nia 94610.

MOTOROLA n ew min iat u re seve n tube 455 k c if
amp lifie r discriminator with circu it d iagram .
Complete at $2 .50 each plus postage SOC each
unit . Rand R Electronics, 1953 South Yello w­
springs. Springfield, Ohio.

TOROIDS-DIODES-COAX-CONNECTORS. 88
mH toroids-45¢ each , 5/$2 .00. 1000 PIV 1 A mp
Top-Hat D iodes-55¢ ea , 2/$1.00. C o n nect o r s,
PL259, SO-239, M 359-45¢ ea, 10/$4.00. Button fe ed­
thr oughs (while they last) 500 pF @ 500 V ,
20/$1.00. A dd sufficien t p osta g e . R and R ELEC­
TRONICS . 1953 S . Yello w spring S t ., S prin g­
field, Ohio.

ELECTRONiC PARTS: Components, transisto rs.
diodes. k its , r ela y a nd many s pecial items . Guar­
a nteed . Send 25¢ fo r l 00-pa ge c a talog. G eneral
Sales Co., P.O. Box 203l-F, Freeport, Texas 77541.

WANTED: Military, commercia l , s urplu s. Air­
borne, g round, transm itters, r eceiv ers, testsets,
accessories. Especially Collins. W e pa y fre ight
and cash . Ritco Electronics. B ox 156, A n nandale.
va . Phone 703-560-5480 collect.

WANTED: J anu a r y a nd March , 1961, issu es of 73
M a g a zine fo r my personal collec tion . S . B . Young ,
Wf2)CO, Rural R out e 3, B ox 94, Way zata , Minne_
seta 55391.

WANTED: Tubes , t r ansistors , la b instruments,
t est equipmen t, pa nel m eters, military a nd c om­
mercial communication equ ipmen t a n d parts.
Bernard Goldstein , B ox 257 Canal S tation, N ew
York, N .Y. 10013.
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SPECIALS FOR CHRISTMAS!
Nickel-cadmium batteries: 4.AH-$1 .75; 8.AH­
$2.45: 12.AH-$2.95: BO.AH-$7.95.

EXTRA SPECIALS
IP-274/ALAIO pan adaptor __ __. ....$12.95
R-4jARR2 220 Me rec eiver ._. 4.95
T5.226 watt meter _.._.._.._ _ __ 9.95

ARROW SALES.CHICAGO, INC.
2534 s, MICHIGAN AVENUE
CHICAGO, I LLINOIS 60616

ATV'ERS
For the largest us ATV magazine;
Technical re po rts & ATV directory
SEND $1 for special int roductory
I year subscrip t ion TO:

AS MAGAZINE
150 D.lon9 Ave ., Dumont. NJ 07628

, .. ALL A.attn TtalUIItt­
t......at,d d 1000. Wdtl
'M 2000 SSB PlItt II'
Lint Dlnet F,.III. Light,
IIlat, Wtatb,.,...r.

Complete as enewn tota l length 102 ft. with 96 ft. of 12 ohm
b,lan<'ed lwtnllnt'. HI -Impact molded resonant lrap. . You
JUtt tun e t. des l~d balld . Fd>cellenl ter ALL world -wide
dlOrt · WUIl rK'elnn and amakur t ranllnlttf>rt. For ;SOVIet:
A;SD ALL CLASS AJoIAT EURS I Elhnlna tn 5 u!parate a n ­
tennas with eseeue nt performance proun. Ineon,p leuou, for
FUllY NelGhbor hood' l EASY I ;SST ALLA TIOS I T houn nds
or UU rt.
15 -40·20·15-10 met er bandl. Complete ••• •. . .• .... . .119.95
40 _20_15_ 10 meter. 54 ft. (hel t for awl'I ). Complete .. $18.95
SEND DNl.Y $3.00 (c&!l h, ch., mol and pay postman ba la nee
COD plu9 postaltll on arrlnl or send full N ice tor postpaid
deliver)'. Free Infor maUon.
MIDWAY ANTENNA. DnL A-II • K earney, Nebr. 68847

u. S. CRYSTALS
Surplus Crystals - Amateur

R24l, DCl4, CRI A/AR, R241
HC6/U il nd other misc. Crysfdfl

Wrlfe for Free Catalog

U. S. CRYSTALS
P.O. lox 78397

Los An . Ie. , Calif.

VH F- UHF
Conv.rt.rs .nd Prumps for 50 thru 432 Me.

Writ. for lit.r.hI ....
Send 25, (coin or dampl ) for a S<l mpl e copy of the
VHF'. r, the onr , md9 a:r.ine for VHF and UH F hdms.

P.rt. Elul,••I••, 411 S.W. Flrsl BI..I".., Oro.
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WANT TO BUY
IMMEDIATELY
RT67. PP-112 and

other components of AN/GRC eq uipment
AI•• , AN/U PM-1 3S. UPM-98, -99, .te,

HIGHEST PRICES PAID
WE PAY FREIGHT. PHONE COLLECT

AMBER INDUSTRIAL CORPORATION
P.O. lOX 2129 SOUTH STATION

NEWARK. N.J. 07114 201·124.1244

WANTED
ALIVE

all your surplus
VACUUM TUBES

a
SEMI-CONDUCTORS

e ••h in on y our 1. ..t ove r .tock,
produ.ction ove r r u.n." 4 • • 1",21.

ob.ole . c e n e e .

REWARD-CASH
WRITE ,'WIRE o r PHONE

tor o .... rTOP DOL LAR quotation

( 201) 351-..200

UNITY &<'«".-.i<4
10 7 Tru,",-bu l1 St.•

Zl iaabeth, N .,r.07 2 0 ti

TRANSISTOR BOARDS
#103 2EA 2N706, 6EA IN9 17 • ••.... • .•.••8 Boardl $3.00
.;:: 101 SEA 2N11l . . . . . . • . . • . . . • • • . . . . . . .. . •2 Board. U .OO
#501 SEA 2N I4 1l .. , ,_ ...•... ,_ ..•. .• ..... 4 BMrdl » .00

Above. n.... , mi nimum " IYa,elble lead len,tll V. in .

AUdio Tape, Y.. In. Ill. mil. approx. 4.000 ft., 2 ....1. S7.50
Shipped Pnlpaid Ctnti nentil U.S.A .

LEEDS RADIO
57'" W..,.... StrMt Tel: (212).261_3440 N.Y.&. 10007

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

SUMMER BONUS SPECIAL
FtM Mltchln, AC Supply wi t h th l Followln, RI'I

GllllY V Mk II •. $420.00 Ham·M w/e ali. oo
Dnke TR·40 •. •.•. 1i99.all By-GilD 204BA ••• 100.00
SWIn 500 . •. • . •• • 4911.00 ny-Glln 1811T • •• • 1211.00
SWID SIlO 420.00 )Iotley Cll ille •• •• 109.00
B4·A '" T40·X •• .• 799.110 Turner 411a Hike. . 17.00

SA VE EVER Y DAY AT
EVANSVILLE. AMATEUR RADIO SUPPLY

16211 S. K.ntuckY A..... Evanl"III., Indllnl 47713
Bill O••-WA9RMO 0 1... Cllrk-WA9RFK

120

VARIACS-Gene r al Ra dio and Ohmite. 60 cycles,
Inpu t 120V-output 0-280 V . 1 amp or in p u t 240 V
-output 0-280 V . 2 amp. PULLOUTS IN GUAR­
ANTEED EXCELLENT CONDITION $6.95 plus
postage. S hipping weight 10 lb. R & R ELEC­
TRON ICS , 1953 S . Yellowspring si.. Spring_
field, Ohio .

HALLICRAFTERS SX- I01A excellent n o-d r ift re­
ceiver $150. Shipped p repaid upon receipt of
certified check or money order. WB2YJS, Mike
T a r n ow s k y , 24 S . Middletown Road. Montvale,
N .J. 07645, 201-391-6450.

GONSET G_7fi t r ansce iv e r including AC-DC sup­
p lies and manuals, $190. T A -33 Junior T r iba n d
with AR-22 ro t a to r and 50 feet RG-8 and rotor
cable, $60. Webster all-band whip, $20. All in
good. working condition . Roger Stern, KIFKB,
10 A d a ms St re e t , Lexington, Mass. 02173.

VALIANT $100; DX -40 $30; R-I00A and 5 meter
$85. H e r m an Z eld enrust , West 182nd St., B o x
469, Lansing, Iliino is 60438.

TRADE HEATH GP-ll, 12V mobile power supply.
for 6V supply. Tim Watkins, WN6WQA, 4838
Reynolds Dr.• T or r a n ce , California 90505.

GET ON OUR m ont h ly m a iling list. S urplus e lec­
t ronic equipment and other items. Se n d name
and address to Bob-Frank Electronics, P .O. Box
1327. Harrisburg, Penna. 17105.

EMBOSSED STEEL PLATE with your call le t ­
ters, 2 ~2x7 . Red o r b lack background. white let­
ters. O n ly $1.50. A -I P rod ucts. B ox 60, St. Louis,
M o. 63166.

GONSET GBS 100 AM/SSB/CW transmitter $170;
GBS 201 linear $195; Ham-M rotator and control
box plus TH3 antenna $125. All excellent. N .
Capon, 43-34 172nd S t ., Flushing, N .Y. 11358.
212-359- 7759.

HAM TV_RCA 7038, $15. Sylvania TV camera,
$145. T e le p h on e , $6. Kepro printed. circuit board
k it , $15. R CA 6DS4 nuvistors, new $1 each.
WB2G K F . Stan Nazimek, 506 Mt. Prospect Ave.,
Clifton , N .J. 07012.

VIKING ADVENTURER transmitter with modu­
la tor. Very good. condition. Also a Vibroplex
"Original" b ug. Best offers. Ernest Meunier, 143
Harris St.• Pawtucket, R .I. 02861.

BURGLAR ALARM DECALS. "Warning E lec­
t ronic Ala rm System". P rotect your mobile rig
a n d car f rom t h e ft . 4/$1, 10/ $2.00, PD. P & S , 15
Eldridge s t ., New York. N .Y. 10002.

FOR SALE: Heath all-band SSB transmitter
HX-20, $125; Receiver, HR-20, $60; A IC P IS , $20;
DIC PIS, $25. Whole works, $200. FOB. E . M .
White , 848 Broad St ., S h rewsbury, N.J. 07701.

MERRY CHRISTMAS and a Happy New Year
from W0CVU. See you at ARRL national con­
vention in 1969 at Des Moines, Iow a .

COLLEGE EXPENSES: National 200 transceiver;
AC-200 power supply. $350. Like new con d itio n,
10 h ou rs a ir time. C raig Stock , 5935 Shore P kwy,
Brooklyn, N .Y. 11236,

COSMOPHONE 35 transceiver and Eldico SSB
500 final. Both in perfect shape, Two spare
4CX250B's, r e la ys fo r barefoot o r highpower op­
erat ion , a nd mike. $300.00. A rt, K2QH T , G lamore
Ct ., Smithtown, N .Y. 11787. 516-265-6479 .
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WO RUl OF
• TR... ...51STORS
• R E CTIF,I:RS
• RES ISTORS
• C O "lOI:"'SI:RS

SWAN 3S0 with 117X P ower Supply a nd 14X DC
module . Transce iv er ca n be used o n AC or DC.
A ll cords with unit . Excellent condition $375.00
FOB. Bruce Ad a m s , B ox J , Lincol n , R.I .

SHACK CLEANOUT: D r ake L -4 mint, $525.
Millen Tra n s m atch KW m int $85. G a laxy 3,
A C&DC s lupp lies, ext. PTO a n d mob ile m ount
$300. SX 73 (lik e S PGOO) $200. Waters 3002 p atch
(never used) $50. UTC-VM5 500 w , mod. xfrm a nd
chart $25 . All follow i n g ite ms post paid : Ameco
CN I44(l4.IF) and PS $30, H eath IT-21 tube teste r
min t $25, Heath IT 12 sig. t racer mint $10. J a ck
W0KXZ, Box 538, B rook ings , S. D .

GROUNDED GRID FILAMENT CHOKES: 10 a m p ,
$3.00; 22 a m p , $3 .50; 30 a m p , $4.00. RF plate c ho kes
800 rna , $1.95. PPD U SA48 . William Deane , 8831
Sovereign Rd., San D ie go , Ca lifornia 92123.

..,
-

~~OTH FREE WITH ;~~OhORD'E~

8' Actual Size..,... ~
, 1 AMP PIV Sal. P1V Sal.

50 0 7, 600 0 20,
MICROMINIATURE 100 0 9, '00 0 25'

SILICON RECTIFIERS =B~~~ 1000 0 ]9.

P .O. BOX 942 A.
LYNNfiELD, MASS,

01940

TRIACS
I '00 I 200 I 300 I '00 I .00

.'10 lAO 1.75 2.25 2.60
PRV
Sale

1 AMP TOP HAT AND EPOXIES
PlY Sol. Pl V Sol. PlY Sol.

5D §5. 8DO §2"
1800 0 90.

100 7. 1000 321 2000 0 1.50
200 9. 1200 "SI 3000 B1.90
400 11 . 1400 6S1 AOOO 2 .50
600 0 171 1600 0 7Sf M'." ." , ,",,~.... ,......"..,

MICROAMP METER, br.nd ne'" 100 miC'hmps CE. $2.70

6 amp
'St.\.t r=--'--;;;;;-;-;;;;;;-;-~-';;;;-;-=:-1

\~~::'DIY $1 SEMI-KON-DUCTORS

(Reploce" Soleo l NI238 (SUAGBI 2 .39

§1N I239 (SUI 39
I N1237 10Z..cl 2.39
INI262 16AUAGTAI 2.39o TN2637 (8UA) 9 .99o 13DGA) 2.39

RETAIL STORE: 211 Albion St. Wakefield MASS.

OC FOR OUR "68 ''''''N CATALOG ON, 10co S.miconduclou 0 ICs 0 Porls

B10 NPN SWITCHING TlANS'TIS, 2N3 3 8 n o t ....t . $1
15 PNP TRANS'TlS, CK7 2 2 , 2N3 5 , 10 7, no t ..s t '1'o IS NPN TRANSISTORS, 2N3 5 , 170. 440 , no t ...t To 30 TRANSISTORS, rt,l!. audio os c_If., T05 no tes t $1

B4-"EPOXY " TRANSISTORS 2N3 5 6 3 , 6 00 MC •• $1
4-"EPOXY" TlANS1STOIS 2 N3 6 4 3 by Fai rchild $1

0 3 EPOXY TlANSISTOIS 2S.a265 b)' Motorola ••. $1

§.. EPOXY TlANSISTOI S 400 HFE b y Fairehlld .. $1
S--1 Amp 100 PlV EPOXYS, submini ••. ••••• . $1
2 2N911 TlANS ISTOIS 1000"I C npn TOI I! ..••.. $1o 3-S·WATT EPOXY 1-5000 Bendi x trans is tor. . , $1

B2 PHOTO ELECTRIC CELLS by GE Very High Z• • •$1
2 FETS FOR HOBBYIST, EXPERIMENTERS .. . •. • • $1

§3-2 AMP 1000 PI V, ulal le ad.. RllI"o n .. . . . , . , $1
10_10_AMP SILICON IECTlFIERS, . tud... " N ~t , ... $1
.. GE 2N43 OUTPUT TRANSISTOIS pnp, TO", •. .. $1o 25 GEIMANIUM DIODES, Jt"laaJI au t ..• .••.•. , $1

0 2--15 WATT 2N..2.. PLANAI, s ili<'On, T O_5 3 npn $1

B3--40W NPN SILICON MESA, 21':1 6.a 8 . tranllidor $1
.. 2N170 TlANSISTOIS, by G E , npn for 5:..n·1 rf . $1o 15 3 Amp IECT's, .s tud.. , .meon, to !'lOOV no te.n $1

B4-2N255 POWER TIANSISTOI EQUALS , , .•••• $1
10 PNP ~W ITCH I NG TlANS'TlS, 2:"140 ·1, no te st $1

B2N3088 " N" Chonn,1 FEr'S V.ry High Inpu' Z •• $1
5 2Nl07 TIANS' TRS, by GE, p nll. POp. aud io p nk $1

~
4_2N1613 NPN SIL. 120 me, by " Rhee m" T O• en $1
3--45 AMP POWER RECTIFIEIS , stud , s ili con ••. $1
5 2N706 SOOMW, JOO Me NPN transisto r.s , TO.1 8 $1
10mp SW ITCHING TlANSISTOlS, no teat . TO-5 $1

B25 TOP HAT IECTIFIERS, lIi licon. 7 5 0 rna, no te.t $1
.. BIDIRECTIONAL TIANSISTOIS, 2N164 1 • • • , . $1

o

32.53, $525; 516- F2, $75; 7553, $400; 312·B 4, $125;
SB-2oo linear $175; HO-IO .m o n ito r scope $50.
10% off o n pack a ge deal. KIVCB , F e rn Belanger,
61 Lafay ette St., F a ll Riv er, M ass . 02723.

DRAKE 2B w / ca llb rator; C .E. 20.A, 4.58 VFO, with
m a nuals ; AR-22. All excellent condx. Best offer
takes a n y o r all. Paul We n t zel, 2923 E . 34t h St .,
Apt. 304, MInneapolis, Minn. 55406. '

REGULATED POWER SUPPLY KIT: 0-15 volts ,
0-.5a mp, $22.50. T erms $5 down, $5 p er m onth.
G rid dip meter adap ter kit fo r s ignal gen. $9
cash . meters includ ed . R. H . Denney, 9-15 127th
S t .• Colle ge P oint , N .Y. 11356.

BC4S3.B, Q5'er ex orte. con d o $10.00. BC-733 G .
cond o$6.00. H a llic r a ft e rs S-38C rcvr. u sed G . cond o
$15.00. WB2ZAR, R . H . Denney, 9-15 127t h S t. ,
College Poin t , N .Y . 11356.

WANTED: G enera l R adio GR-720 h eterodyne fre ­
quenc y m e ter . R . W . Ho b b s . Alliance Mfg. c o.,
Alliance , Ohio 4.4601. Pho n e 216-821-5360.

NOVICE TRANSMITTER. Old mags. M odified
He athkit AT-I, A C-l , b a lun coils, coax, all m an­
uals. QST 1956 to 1963, CQ 1956 to 1963 . Best offe r .
WIHMW, 16 Knob Hill R oad , Norwalk , Conn.
06851.

NCX_S with A C a n d DC supp lies. S p are finals .
$535. H y -Gain 14.AVQ, r oo f m ount, 2 80 m ete r
coils $25. WA8ARZ, 4.53 Francisca A v e ., Youngs­
town , Oh io 44.504. .

HAMMARLUND Hq-UO r eceiver, clock a n d
m atching speaker. Very good cond itio n . $175.
Knight TR·106 six m eter t ransceiver, matching
V-I07 VFO , both like n e w . both $14.0. T estor R j C
Sky h a wk. See page 148 Lafayette catalog. New
con dition. AU electr onics, Edwa rd Morr is ,
WA2VLU j 3, Box 487, Blu e Ridge Summit, P enna .
17214.

SB·10 and APACHE. $60 a n d $90 r espectiv ely ,
$140 for the pair . B eat h igh cost of SSB. I rnm a cu ;
late , with m anua ls . W9REW, 4811 For est Ave .,
F ort Wa yne , I n d ia na 46805.

SBE·33 la t est m od el with instruc tion s h eet, in
origi nal car ton , A - I condition . $175.00. WA7A SC ,
L . J . Sams , W . 2816 Olympic, Spoka ne, Wa s h .
99208.

GALAXY V a nd AC supply ; G a laxy 2000+ linear
and AC s u p ply, $295 a nd $345, o r $600 f o r b oth,
d elive r ed prepaid USA4.8. B oth in good con dt­
tion and can b e h eard 7A M o r 8P M EST on 3970
o n Ey e -Bank N e twork . KlRA , Jack Morgan, 11
High Street, Pete r borough, N .H . 03458.

•



AllTRONICS·HOWARO MOOEl l RID CONVERTER
-rerewrttee Medel "L" tr~umcr shift eceverter des1sm~
for two -tone AJ,{ or FM wltb uenter operaUon available
by swtten. SOlid state ratio corrector compenSl.leS for fad ­
In£ signals. Permits copying on Mark o r Space ani,. seee­
tor maenet de loop supply built-In with bias supply and
octal socket for ccuonet polar re lay to key trensmtrter,
6W6 keyer- t ube . Plug-In dlscrlmlnator for 850 cycle o r
other shUts. Cathode ray or dual eye Indicator. Auto-start
control system optional . Pr ices for 19" rack mountlnl(:
Model " L" with dual eye $199. Model " L" with C. R. tube
Indicator $279. Cabinet $111.50

A LLTRON1CS-HOWA RD CO.
Bu 1'. Jht'lit on. Mua. onOl. T el. 117·14%4004,

WRL'. USED CEAR-t ria l - t e r ms - guaranteed .
NC-303- $199.95; 625 1-$589.00; Thor VI jAC­
$169.95; G76-$99.95; SR-150-$269.95; Eico 75~

$119.95; SB 2-LA-$159.95; 2B-$189.95; H Q-170-A C­
$239.95; HQ-110C-$139.95; HT-37- $I99.95; HWI2­
$94.95; HQ-180-A- $299.95; Reques t free "Blue­
B ook" Us t of h undreds more. WR L . B ox 919.
Council B l u ffs , Iowa 51501.

MANUALS, $3.00 each: ARN-6, ARN-12, A RN-30,
ARC-27. B C-342, P E -75. Many others. Inqu iries
in vited. S tamp p lease. 5 . Consalvo, W3IHD. 4905
Roanne D r ., Wa shington , D.C. 20021.

WANT, GUARANTEED like-ne w S P600JX j51J3,
a n d HF receiver o r genera l coverage converters.
Tra d e like n ew 75A 2. plug-in product detector .
F airchild t urntable, amp and preamp (mono) .
W 4FXN j 3 7408 Stanmore Ct., To wson , Md. 21212.

LEARN RADrO eODE
WATERS l OOO- w a t t Du m m y load, good condition,
$75.00. K IRA, Jack Morgan, 11 High Street,
Peterb orough, N .H . 03458.

TilE EASY WAY!
• Ne "'kaT. a .
• N. Vb.ol OI leks

'e Distrod Y••
• Just Lilt•• A.II Lea...
BaNd on modem PlydliOlogi "
technlqwe..-this COUfM will tab
you beyond 13 w.p.m.. In
lESS THAN HAlf THE DMEI

Albu. "lIbln, tb,... IZ" Allo dvollable em magnetfc tape.
LP', Zv. hr. IlIItru.t1.n See your deale; nowl

~OR SALE: E ico 753 with 751 power su p ply, fa c­
tory wired , n ew, s till in factory sealed boxes.
W r it e offer to Grov er Thompson, Route 1. Drake,
K entucky .

ARIZONA REPEATER ASSOCIATION, a new
club, has been formed. Meetings will be the 4th
Mondays at the First Federal Savings & Loan
Bldg .. 20th S t . & Camelback, Phoenix, at 7:30
P .M. R e p ea t e r f requencies will be 146.34 i npu t
a n d 146.94 ou t p ut. J oel K a plan, WA7ERH , is
Secretary .

EPSILON [fi.) RECORDS WANTED BACK ISSUES of 73 M a ga zin e . October
1960; J a n u ary , February and March of 1961. and
June of 1962. Joe Furiak . VE7BAD, 1311 S econd
Tra il. British Columbia, Canada.

Works on 11 0 VAe-$10.9S

ARNOLD'S ENGRAVING
Personalized

~A2~H A
, "'-~VI . T. ..

· . -.~' -,.. - c .. ... ... .. ... . . .

(See

TUNAYERTERSII
10 to 2 meters for HF
& YHF AM·FM Mon..e,
SW, and Pollc., Fire,
etcl Tunable RF con·
vertere.
Fo r ell eutc and home
radios l Tro!l nsistor & 6· 1
tuning I

Complete listinQ in Apr. '67 73 ed, po!Ige 107.)
Dept . 79. Woodsl)oro, Te. as 783_'~3 ~

'-____ HERBERT SALeH & CO.

NOVICE STATION FOR SALE. HT-40, $45. and
S-120, receiver , $40. Both for $75. David E . C leve,
WN6VH H, 641 East " J" Street. Ontario. Califo rnia.

HO..llOC $120; SK-20 $15; DX-60 $60; HG-I0 $30;
DK-60- G2C $15. Perfect condition. Complete sta­
tion $225. WA4PFD. T err y Wells, Route 2, Green­
ville, Tn. 37743. Phone 615-638-6082.

MECHANICAL DEVICES "Great Buys" catalog.
10¢. If' assembly 30 MHz loaded with miniature
components , cost government h u ndreds, $5.95.
Transistorized compu ter boar ds, assort m ent total­
ling 75 t rans is tors o r more, $5.95. T ele type model
14 typing re pe r rcre tor with automatic tape take­
u p rewtnder electric driven 115VA C 60 cy SP.
both units new unused. $69.95. Bonanza specials.
$2 each (ge ne ro us quantity ) gears, knobs. relays,
torotds. switches: rotary. toggle, lever. Settsrac,
tion guaranteed. More information on request.
Fertik 's Electronics, 5249 " D " Street, Philadel­
phia, P e nna. 19120.

PUBLIC NOTICE: TO WHOM IT MAY CON­
CERN-L. W. Babcock Co. is dtsconttnutng busi­
ness operation effective immediately. due to lack
of adequate business capital.

WA2ZHA
M. tallex lapel bar-$1.50 or Tie Cltp--$2.25

ARNOLD L1NZNER
LInde .. St. Ridgewood. N.Y. 1122720 41

DON'T BUY TUBES

UNTI L YOU GET OUR LOWEST PRI CES IN THE
WORLD ON BRAND NEW SPECIAL PURPOSE. BROAD·
CASTI NG, RECEIVING TYPES. ESTABLISHED 1920.
SEND FO R OU R CATALOG.

UNITED RADIO CO.
56·' FERRY ST •• NEWARK. N.J. 07105

S S B '-SWAN 500"
NOW IN STOCK-54!5.DO

KWS·I .. , $195. Vlltln. 500 $S75.
KWM-2 11HI. NCX·g , 199.
Pcly-Ccmm 62 . . • • . . 225. Eloo 153 159.

LAR GE STOCK OF USED EQUIPMENT ON HAND
FRECK RADIO & SUPPLY CO•• INC .
38 Blltm. n AR .• A511. vllle. N. C. 28801

PII. 7~ ·2M·1:I5 1 CLOSED SATUROAY8
T. T. Freck. W4WL Sand,. Jacklen. WN4AAL

122 73 MAGAZINE



"VO LT_TAS" 1000 Watt Speed Control
115VAC $8@, 2 for $15

X -Formers All I U V -60Cy Primary-
2500V@ ICMa &. FII $2@ 3/$5
1I00VCT@ 300Ma. 6v@ 8A, 5V @ 3A &.
J25V Bias. abt J200VDC $5@. 4 /$13
2.SV @ 2A $I(ij) 31or$2
6.3V @ IA $l.50@ 4 for S5
20VAC & TAPS/8, 12, 16. 20V @ 4A $2@
32VCT/lA or 2X16V @ IA $3@
880V Vct @ 135Ma tor SSB $12@, 2/$22
480 Vct@ 40Ma &. 6.3@ 1.5A CSD $1.50
10 VcI@ SA &. 7.5 Vct @ 5A 5
6.3 Vct@ 15.5A &. 6.3Vct@2A $5

ISend 25c for New Catalog

Slilcon 200AMP Power Rectlfler Re_
places 90% of Gas Station Fast
Charier Selenum ·C.T./Forced-Alr
Stacks. Sealed &. Non.agelng! BC200P
or BC200N /NEG. Output.
$16 each 2/SS0
With Auto/Klllon 125A Breaker
ADD 2

SELENIUM F.W. BRIDGE RECTIFIERS
DC 18VAC 35VAC 72VAC 130VAC

AMP 14VDC ?Il VOC 54- VDC 100VDC
~ Y2 $1.00 $1.90 $3.85 $5.00
_ I l. 30 2.00 4.90 8. 15
" 2 2. 15 3. 00 6.25 11.10
... 3 2.90 4.00 8.60 13.45
~ 6 4.15 8.00 18.75 31.90
~ 10 6.10 12.15 26.30 41.60
.. 12 1.15 14.90 30.95 43.45
;, 20 12.85 24.60 Write For

::::: 24 15.00 29.45 Rea i fier Catalog
WE BUY! SWAP &. SELL

TRANSISTORS, DIDOES. lENERS

"Bru",inll''' 6" Parallel Rulelfil $1
PL259A &. $0239 CO_AX M&.F Pairs 3 /$2
Phone Patch Xfmrs Autd 3/1'
FT243 Xtal &. Holder, surplus 4/ 1
Insltd Binding Posh " EBY" 20 /1'
Sun. Celli SelenIum Asstd 6 / I
T036/IOOW Untll'ited Transistors . .4/1'
Tube Clamps Autd 21:t/ 1
.BI Mica 600Wv.!lkv test 6/$1
.00t to .006 Mlca /1200 WV/2.5Kv
test 4 /$1

D. C. Power Supply 115V/60 to 800
C}'$. Output 330: Tap 165V UP to
150 Ma. Cased, 5ew .. . ... .. 2 ttlr $9

Bandswltch Ceramic 500W 2P/6Pos $3@
SHy.400Ma Choke $4@ 2/$5
6Hy·500Ma $5@ 2/$8
250Mfd @ 450 Wv Loctlytlc 4/SSB $3@
Cndsr Oil IOMfd x 600VDC $L @, ... .4/$3
Cndsr 011 6Mtd @ 150BV 54@, 5 tor $10
LIne Filter 200 Amp/130VAC $5. 5/$20
DC 3Y. " Meter /RD / 800Ma $41@. 2/$7
DC 2'1> " Meter/RDIIOO Ma $3@.
DC 2Y,' Meter/RD /30VDC $3@. 2/55
DC 4" Meter /RD /One Ma/I % $5@. 2/$9
Socket Ceramic 1625 Tube 3/$1, 8/$2
Socket Ceramic 866 Tube 4/$1, 10/$2
Socket Ceramic 4Xl50/Loktal . ... . .4/1'
XMTTG Mica Condit" .006 1M 2.5Kv 21 I
MJ nI. Rectifier 25 Ma/115VD C/FWB, 5/$1
W.E . Polar Relay#25~A $5@ . New 2/$9
W.E. Socket for # 255A Relay $2.50

RUSH YOUR ORDER TODAY.
QTYS liMITED

Tonllds 88Mhy New Pckg . .. . $I@ . 6 /15
200 KC Freq Sfd Xtals $I .501fil . 2 tor I'
2 stue/eu Printed Ckt Bd New 9l12" 1
KlilOB 5A Rest!: Ckt Break&!" $I @, 10/$5
2K to 8K Headsets Good Used $31@ . 2/$5
FInished Pleza Xtal Blanks . . 25 for $1

SILICON TUBE REPLACEMENTS I
014 UNIVERSAL $2
5114 1120 Rms/16001nv $2lal, 3 for $5
5R4 1900 Rms/28onlnv $5@, 2 for $9
866 5Kv /Rms-I0.4Kv $10

LIne Flltcr 4.SA @115VAC 5 tGr i'
LIne Filter 5A@125VAC S tor I
Boat Filter 400 Mar@ 28VDC 8 for I
Boat Filter Input /3AtWSOV.DC . 6 for $1
866A Xfmr 2.5V /IOA /IOKv/lnsl $2
Ballentine #300 AC/Lab Mtr $4.5
Choke 4Hy/0.5A/2m $3@1 . .. .• . . .4/$10
H'sld StevenB Precision Choppers •... $2
HelJpots Multi Ten-Turn@ $5
Helipot OlalB $4@. S/$IO

866 C.T./2.5V /IOA FILAMENT
XFMR 10 Ky InsUd SPECIAL $2

"lAB"

"TAB"

Band Pus Fllten 60. 90. 150 cys.• 3 /$5
"SPERRY" Wattmtr Meal. LoPwr RF
Self·Calib/50MuW to 10MW $10
Synchro DIfferentials C78249/115AC 60
Cycles LllIs Back Plde $2
Bendix Auto Syns "AY" Serlee 2/$1

2.5MH Plwound 500MA Choke 3/i'
Knob Spill. Crank BC348 $l each .. 3 / 2
Mln lFan 6 or 12 VAC $1.50 each 4/ 5
Beam Indicator Selsyn5 24VAC 2/ 7
TeletyPe TLI47 Feeler Relay Gille I
FU5e 250MA/3AG 50/$1. 300/$2

DON'T C-WRITE &. SEND ORDER I
Min i-RectifIer FWB 2SMA/115VDC
Output 3/$1. 20/$5

THERMISTOR-VARISTOR _ W.E.
40A and/or 41A .4/1'
0171631 Varistor .4/ I
097966 Varistor • . . ....... $2 each, 3/1'
01 70396 HF Pwr MIllS $2 ee.. 6/5
IC Bulb Time Del 2/$1 , 15/$5
38/ C/ 20259 DB /MTR Bridge $2 ee. , S/i'
Octal Sockeb CeramiC &. Molded .. 201 L
Stope Sockets. Assorted .4 I
304T L or 629 Johnson Socket $1

1·171 Hickok Typ e Tube Checker .... $39
GE YYl_1 Decade Scaling Counter .. $35
PI ran i Vacuum Gagel $39
"ESC" Var. Pulse Ten Step Delay Net.
work TO . 5uS EC/ l 100 & .05 to .5, $25
AM.TlME PROO 500cy Fork & Amp. $30
"VFC" Vibrator Feeder Controlled
Type 5-(Shake Table) $75
Black Light Lamps&UV Sylvania •.. .$2
Ilsram XB0450W/P Lamp 1"
GE 190Tl/CL_60V/Q_lnfraR Lamp . . 10

BC746 Bantam t watt len Coils . . . .3/$2
Welch Duo-Seal 1402B Lg Cap HIVaeuum
140 Ltn/M &. Mtr. Mint & LN . .. . SI50
Consolidated v ee. Corp PMCI1 5A Dlff.
e ten "ION" Pump. Mint &. Like New, $90
HIVac Valve CVC#VCS21. Like New $60
TemMcaJ VAC Valve, New $10
Electronic VAC Deposition JAR len
Glan Bell 6" 10 $50

W.E. # 293 Spring Relay Tool 2 /$1
CD307A/ 6 ft Ext Cord PL55 &. JK26 I'
Carborundum Fine 6" Stone 2/ I
5· way Red &. Black Binding Posts. 5/ I

WANTED TUBES ALL TYPES
We Buy, SeH &. Trade As Well '

Line Filter 200A /230VAC, $20 ea.• 2/$30
Wnton 0-1 30VAC S" Rd. $6 ea., 2/$10
Elapsed Tlma Meters 1I5VAC/3" Rd I"
Variacs 0.120VACIIOA &. K&.D . LN 16
Vari acs 0· IS5VACI7.5A &. K&D LN $15
Mln lFan 6/12VAC/6lky & Blade .. 3/1'
Untested SCR 25AMP 8/ 2
Untested SCR 7..5AMP 4/ I
Untested 35AMP S ilicon Pwr Studs 4/ 1
Untested 12AMP ~lIicon Pow Studs ' 8/ I

Leece-Nev 100A/12V3PH S il Rect . . $16
250MF D@ 450WVDC/ SS B Eleetro-
lyt ic .. • . . . . . .. .. .. . . ... • ... .. ... • •• .$3
500MF D@ 200WVDC/SS B Electro-
Iytie $2 ea .• 8/$10
.012@ 25KV " CD" Hy/Capacitor $4. 3/ $9
Vacuum RF/50MMF /20KV . $4 each, 3/$10
Mica .0 IMF D/8 KV RF /XMTG.
$3 ea . .. 4/$10

Weston # 45/0.5%/ 150VDC Lab Meter $21
Wilcox FS&.CW3 coli s ( let) $9
WE # ISO/ LowFre lll Carrier Coils .. 3 /$1
Pulse XFMRS I:I :I /W.E. &. Others 7/$5
WSTGHS/Scope 10KV/Pulse &.
HV Tnt $90
SP ERRY RF Lab Seope $35
" AB" / P OTS ASSTD SDS &. Shafts 20/$5
Delay Lines ASSTD /ESC/ .4 &.
CTClms ~/$I
l nsulatlen Test/0-1500VDC IMInDES $30
MTRS/AN 30/60/ 120/240/480 amp s
NIS $3
Relay INTRLOK /Pulse/l15VDC
53 ea. . 3 /$5
Resi stor Bleeder 50K/l 00W $1 ea.• 8/$5

W anit d T u bea An Ty pt a
WE BUY. SELL & TRADE AS WELL !

TERMS : Money Back
Guarante-e! Our 23rd
Year. 5~ Min. Order
F.O.S .. N. Y. C. Add
Shippino Charges.

III HJ LIBERTY ST .. N.Y .C. 10006 N.Y.
PHONE 732.6245 I

Send 25( For Catalog

1000/700 It 00/770 1700/ 120(1 2400/1 68
.50 .70 1.20 2.00

.AU T em A C &: DC &: Fwd &: Load!

"TAB" • SILICON ONE AMP OIOOES

FarlOr] T eJled &: Guaranleed

PlY/Rml Plv/Rml Ply/Rm, Ply/Rml
50135 100/70 200/140 300/2 10

.05 .07 . 10 .12

1100 Piv/1200 Rml @ 750 Ma. 10 for $10
2400 P lv /1 680 Rms @ 750 Ma. 6 for $11

400/280 600/420 800/ 560 900/630
. 14 .21 .lIO .40

Wanted Tran sistors . Ze...rs, Di odes !

MICA MTG KIT T036. T0 3 TOIO
30c@ ... .... .• .................. 4/$1

ANODIZEO TO I NS ULATO R S/ $I
1ENERS I Watt 6 to 200V $ 1 Each
ZENERS LO Watt 6 t o LSOV.. $ 1.25 Each
STABI STOR up to Ten Watt . . 10 for $1
GLASS OIODES Equi v IN34A. 20 for $1 -

W anted T est Sets (T S ) &. &juip.
• TRANSISTORS· SCR' S .. 1ENERSl!!
Full Leads FactorY Tn h d &. GTD I
PNPIOO Watt /15 Amp H1Pwr T036 Case !
2N44 1, 442, 277, 278, DSSOI Up To
SOI VC BO $1.25@, 5 for $5
2N278, 443, 174. Up to 80V $3@ , 2/ $5

W e Buy ! W e SeU! We Trade!
PNP 30 Watt/SA , 2NI15, 156, 235, 242
254, 2S5, 256, 257. 30 1. 392.40c @ 3 for $ 1
PNP 2N 610/S00MW 35c(@ 5 for $ 1
PNP 2N671 /L Watt 50c(@ .4 for $1
PNP 25W /TO 2N518. 539, 540 2 for $ 1
2NI038 6/$l , 2NID39 4 for I'
PNP/T0 5Sipnal S50 MW 25c'ii) . 5 for I
NPN /T05 Signal IF, RF . OSC I

25c@ 5 for $
Finned Heat Sink 180 SQ" . $ 1.50 @, 4/$5
Finned Sl nk EllUiv. 500 S Q" 2 /$7
SILICON PNP /T05 &. TO l8 PCKG
2NS27A. 332 to 8. 474 t o 9. 54 1 t o S.
935 to 1 &. 1276 t o 9, 35c@ 4/$1

Send 2~( for Catalog

Diseap, .OOI(@ IOOOWVDC 10e@. 20/$1
n ueaes zx .004@ 1000WVD C 15c@. 10/$L
Dlscap s .03(@ IOOO WVDC 15c@ , 10/$1
mseaes .01@ 2000WVDC 18c@ 6/$1
DlsClPs .00 1@ 5KVW DC 20c@ 6/ $ 1
Discaps .005@5KVWVDC 25@ • . , .5/ $t
Dl scap s 130mml / 6KV 20C 6/$ 1
6 or 12VAC Mlnlfan &. Blade $t
T03/PIN LUGS for B &. E 15/ $1

TO!' $U P AID FOH 30n-I, Tl' H!·:S
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Index to Articles Appearing
73 Magazine in 1967

Jan 30
0" 60
F.b as

Apr 46

July 42

Sept 40

0.' 34
D~ 76

Mobile Antennas for the N on-Mobtleer,
Schultz W 2EEY Nov 38

Amateur Television
H am TV Conver ter, Dever PApBVO
All Ba nd Rotatable Dipole, Katz WB2WIK
V ideo Camera Tubes, Silverman WB2GYS
F M Subearrier Gener a tor for Ham TV.

O' Hara W 60RG
An Econom ica l S low-Sca n TV Monitor,

Cohen W 9VZL
Getting II. Start in Amateur TV

Taggert WA2EMC
A Slow-Scan TV Picture Generator,

Hutton K7YZZ
Solid-Sta te Chopp er. H oward KpMHZ

Transmission L.ines
The Ancient Marriner, Marriner W68LZ
How Much Power A re You Losing Through

High SWR Natali K2DXQ
VSWR Supreme. Klein W4BRS
Evaluating Antenna Feed Syst ems with Time

Domain Reflectometrv, Brickey W7QAG
A Cheap and Easy Gamma Match Brosnahan,

Kji)UTX
The Patch-All, Hayward Wji)PEM

F.b 54

Aug 3<
Sept 20

Sept 56

0.' 54
D~ 69

F.b "
May 46
July 12
July 700., 14

Dec 20

Ap. 54

Ap. 90

N ov 94
F.b 90

J an 66

Nov 88

Feb 78
July 94
Dec 86

May 102
June 76

July 98

Sept 96

F.b 100

F.b 101
Jan 102
Jan 105

Sept 94

Oct 90
Jan 104
Feb 104

Nov 90

Jan 86

0.. "

Mar 106

Commercial Equip ment
Reviews
High Frequency Single Sideband Receivers,

Transmitters, a nd Transceivers,
Fisk W 1DTY

The Clegg 66'er Six Meter Transceiver,
Fisk WlDTY

The Comdel CSP-ll Speech Compressor,
Morgan KIRA

T he Drake L-4 Linear Amplifier , Fisk WIDTY
The Drake 2-NT CW Transmitter and 2C

Receiver, Fisk W IDTY
The Drake MN-4 Matching Network,

Fisk WlDTY
The Eicocraft Code Oscillator , Franson

WAICCH
The Galaxy V Mark 2, Fisk WIDTY
Halle t t Signal Saver, Wicks WB6KFI
Heathkit HW-32A 20 Meter SSB Transceiver,

Fisk WlDTY
The Heathkit SB301 Receiver , Waters W2JDL
The Heat hk it SB401 Transmitter,

Waters W2JDL
Heat hkit SB630 Cont r ol Console,

Waters W 2JDL
International Crystal SBX· 9 SSB E xciter,

F isk W 1DTY
International Crys tal SBA_5o- 50 MHz SSB

Mixer-Linear Amplifier, F isk WIDTY
The Knight.kit KG-640 VOM, Fisk WIDTY
The Knight-kit TR-102, Morgan K1RA
Knight-kit KG-663 Regulated DC Power

Supp ly, Fisk, W IDTY
The Knight-kit T-175 6/10 Meter Linear,

Fisk WIDTY
The Motorola HEP Line, Franson WA1CCH
The National 200, Fisk WIDTY
The Omeza-T Antenna Noise Bridge,

Fisk WIDTY
The Vanguard 501 TV Camera,

Franson WAICCH
Waters Band-Adder 370-3, Bloom Wji)IUL
Waters Dummy Load Wattmeter,

Fisk WlDTY

Towers, Supports, and Rotators
Down with the Rotator, Yerger W 3BTQ
Tilt that Quad at a Dollar a Foot,

Norman W7UXX
A H omebr ew 50 Foot T ower, Ramsey VE6KS
A Few Tower Hints, Woolner WAIABP
A Really Rugged Rotat or, Cousins VEITG
A Simple Antenna Mount for Satellite W ork,

Ebhardt W4HJZ

Oct 40

Jan 64
Jan 78
May 6

Oct 30

Dec 14
Dec 30

Mar 20

May 20
May 23

Aug 50
Aug 52

May 26

May 32
May 35
May 38

Apr 34
May 16

Sept 70

Sept 26

AUR" 56
Sept 68

Mobile A ntennas
X Ma rks the Spot, Fellows WA3AJD
Go-Go-Mobile. Alexander W 6IEL
The Prout-to-Back Ratio of an Automobile,

WaR"ner G3BID
Do-It-You rself Mobile Mount, Lane W6APE
Wash Out Your (Antenna ) Shorts,

Green W3RZD

432 MHz Antenna Filter, J ones W6AJF
The L ink, Ltngenbr tnk W6HGX
The Qua d·Quad-Quad, Podzer VE3DNR
West Coast VHF Antenna MelUlurinR" Contest,

F isk W1DTY
VHF Loa-Perfodlcs an d the "Log-Scan 420",

Greenlee KWYO

Antennas and Transmission Lines
High Frequency Antennas
A Br oad Band 80 Meter Vertical,

Cousins VEITG Feb 26
P oor Man's Occasional Antenna, Baird W7CSD Feb 84
Seven Elements on Twenty,

Cameron WA4WWM
Bu r ied Antennas for Emergency Communica­

t ions, Sch ul t z WIDCG
The Expanded Quad, Harris WA5KXY
A n I nex pen sive DX Antenna,

Krawet z WA6WUI
The Min iquad, Lehrbaum WA2APT
A Full S ize 7 MHz Rotary Qubical Quad,

MOTR'an K 6DDO /W9AIW
Exper iments with Quad Antennas,

L anf ranco llRR
The H a lf Quad Antenna, Lufkin Wji)SII
The Three E lement Quad, Allender K8YIB
A Li~ht F our Element Quad for 20 Meters,

Dennis Kji)PKN May 41
Easy to Erect Quad, Wannan VK5BI May 50
Bibliography of the Cubical Quad, Fisk WIDTY May 53
Build a 40 Meter Rotatable Dipole, Scola June 50
P la in Ground Plane Antenna,

Hillman VE7BBM July 36
The H ybrid G4ZU Su per-Bea m , Blick VE3AHU July 38
A n U n-Guved Vertical Antenna, Kelly W6JTT July 56
Beginner's Beam for 10 Meters, Cousins VEITG Aug 60
Dual-Band U se of Sing le-Ba nd Beams,

Schu lt W2EEY
Some Exper im en ts with Stacked Beams,

Cousins VEl TG
A Forty-Meter Vertical Array, Davis K8DOC

V HF A ntennas
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July 48

Feb 14
Apr 18

Jan 32

Feb 50

July 88

D~ 6
Dec 22

Sept 36

Oct 50

Aul'/' 30
s..pt 17

Oct 8

May 90
Ju ne 38
June 48

Sept 62

Mar 32
Mar 64
Ma y 72

Sept 66
Oct 52

Nov 76
Nov 82

Nov 62

Oct 57

Oct 66
Oct 2

Nov 28
Nov 70

Dec 62
Dec. 79
Dec 83
Dec 66

Nov 73

Jan 20
Feb 56
Mar 24
Apr 98
May 97

June III
July 102
Aug 102
s..pt 74

Power Sup plie s
A 20 Amp Power Supply, Crawford
Challting Dry Batteries. Lomasney WA6NIL

Glub. Glub. I'm Drowning. Hankinson
WA~NQL

Observations of N ote by a VHF Addict,
Connell WB6JLC

CheaplJkate's "On The Air" Sign,
Smar WN3EWV

H ow to be a H a m- By Reallv Trying,
Collins VE3GLX

The Silent Shepherd, Entner W60QY
Torticollis and All Thst Jan.

Korot WB6QOT
Personalized QSUI for Greater Return,

Wi lson W6NIF
Incentive Licensing. FilJk WlDTY

The Longest QSO. Deleon WA3GEV
T'he Death of Amateur Radio.

Zurawski WA8FVS
Spook Up Your Club's Civic Activities,

Sheldon K4HKD
Project Milk Wagon, Ross VE3FK Y
Yes. Old Timer. There is a Santa Claus,

Bloom W~HJL

Jean Shepherd WB~DOH, Roberta
Bmmmfff!.' Byrne G3KPO
The Contest Caper, Nowakowski K8KFP

Novice and Be gin ner
Climbing the Novice Ladder Part II,

P y le W70E
Part II I
Part IV
Part V
P art VI
Part VII
Part vrn
Part IX
Part X

ChOOBing Accessories for the Novice Ha m
Station. Pyle W70E

Receive"
High Frequency
Add a Crystal F ilter to Your Receiver for

Less than $ 10. Hood WlUSM
A Solid-State Product Detector.

Sexton WB6CHQ
A Penedeptor Converter. Forney WB2CCM
The Highflyer, Marriner W6BLZ
H igh · P ass Receivtna-Antenne, Filtt'rs,

Con klin K6KA
Converting the BC·728
RDR Receiver- Con venion , Ream K 3HIL
Visual Monitoring of Remote Camel'll,

Cast' W 3RMI
Building Blocks, Nelson WB2EGZ
The 2Q Receiver, Altgel'll WSET1'
Getttne to Know Your Receiver,

Bloom WpHJL
A 25 kHz to 29.75 MHz Stabilized Converter.

McGee K5LLI
Strong Signal Tnfet-fer-enee, Conklin K6 KA

VHF, UHF Receivers
A Silent Six Mett'r Converter, Sury W5SJN
Low Cr088-Modulation at lH MHs,

Jones W6AJF
The Converter Converter. Cross WlOOP
FET Preamplifien for 144 snd 432 MHz.

Maurer W60SA

Feb 60

Jan 62
Jan 87
Jan 92
Ft'b 67

Apr 58

Nov 80

Nov 98
Oct 70

July 86

Mar 50
s..pt 34
Sept 48
Dec 56

Feb 108
Mar 18

June 28

Apr 86
Sept 82
Sept 88
Oct 74

Mar 36
Mar 40
Mar 46
Mar 52

Apr 6
Apr 16
Apr 24
Apr 40
Apr 42
May 89

June 42

July 84

Jan 88
Feb 110
Mar 100
Apr 106
May 106

.June 119
July 108

AuJl' 84
Sept 84
Oct 85

Nov 103
Dec 91
Jan 58
Jan 26

June 117
July 22
July 30
July 78
July 76
July 80

Equipment Modifications
Heat h HR IO Modifications. Montal'/'ue VE3FYL
Simple Modification for the HW·12. 22, 32.

Leech DL4XO
Converting t he Swan 120 to 6 Meters,

Crowell K6RIL

CW a nd Keyin9

A Universal Code Monitor. Wilson W 9CLH
and Davisaon K9VXL

A Non-Tf rinz CW Monior. Schultz WlDCG
Automatic Keyer U sing Integrated Circuits.

Reieh WSKQA
200 Her-ta CW Filter. Brassint' K7UDL
Cathode Keying Filter, Marriner W6BLZ
A True Parasitic Monitor, Spencer- K4FQU

DX
Gus : Pirt 19. Browning W4BPD

'}a r t 20.
Part 21.
Part 22 ,
Part 23,
Part 24,
Part 25,
Part 26.
Part 27.
Part 28,
Part 29,
Part 30,

Hamming VK9 Style. Oeneuak! VK9TG
The QRZ Machint', Johnson W6MUR
Some Commandments for DXing.

Attaway K4IIF
A Canadian Assault on FP8. Goldstt'in

VElADH
Trindadt' Island DXpedition. Rocha PY2BZD
DXinK. Green W2NSD/l
DXing, Green W2NSD/I
Six H our s W ith Blintz DXpedition, Ben-Baaat

4X8HW
Pioneer DX, Pyle W70E

Features, Fiction end Humor

SINPO and SINPFEMO. Braedon DJ~HZ

The Shackcom, MacCluer W 8MQW
A Little About N oise, Nelson K6ZGQ
Mobile Logs Personalized, Wicks WB6KFI
Portable Operation Without Tears.

Banks K3LNZ
AMCOM-Amateur Mobile Communications,

Cox K3CEE
The Slide Rule Made Easy. Hopper WI MEG
How to Make Better Panels, Ashe W2DXH
Edison-The Fabulous Drone, ElkhornI.'
The Super Duper Super, N ewham, WNlECCH
Dreadful Ham Clkhes. Pierce W3SUK
The Clinic, Pierce K3SUK
Ham vs. Ham, Pferee W 3SUK
Have you Tried Air Mobile 1, Biggs W3ZP
WWV on the Mohawk, BegO K8KWQ
Photographing Your Electronic Gadgeu,

McCullagh VE3DAN
Phone Patching-More Light in a Gray Area,

Robertson K8BLL June 69
North of the Border. Cousins VElTG July 6
Ha m Public Service and Broadcast Stations,

Sheldon
VE~ Ahoy!, Cousins VEITG
World's Fair-1939
Is Rock Bounce Practical, Wagner G3BID
A Basic Desk, Leffert W~QOJ/7
Moonray, F isk WlDTY
Construction Project: A High School Amatt'ur

Radio Club, Schlender- WA~NDV
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RTIY
Aut08tart RTTY Gear, W GAYZ

Correction May 75
Equalizing A FSK Tones, Lamb K8ERV
Going RTTY : P a rt Four, DeMotte W <lRWM
The Semi· R'ITY System, Kcki er KS'JJXO!9
General Information About Amateur RTTY.

Yocom WASJOBJ

Semiconductors

Jan 34

Feb 98
Ma r 30
A UK 20

Dee 42

Simpli fied P r inted Cfreuite, Dodson K5IRP
Designing T r ans ist o r Oscillatol's, F isk WIDTY
Compact Heat S inka, Ivee
An F ET Converter for 40 and 160,

Creason K6DQB
Applications for the Dual-Ga te F ET,

Cr oss W I 0 0 P
Im eereted Circuit Frequency Cou nter,

Sudtna W p LM D
Mighty Four on Six , Davisson K9V XL
Solid-Stat e Chopper, H owa r d KpMHZ

Aug 65
AUK 66
Sept 52

Oet 26

Oct 4R

Nov 6
N ov 24
Dec 76

F eb 64

Feb 52

Mar 32

Ma r 50

Feb 67

Ma r 6

J an 82

J an 40
J an 46
J an 50

Fe" 88
Feb 94
F eb 96

Ma r 14

J u ly 72

May 66
May 69
Ma y 82
J u ly 58

J une 36
June 38
J une 48

Ju ne 55

Ma r 98
Apr 26

Apr 84

June 110
Dec 48

Technical Articles
Lo_ P ower Atten uator for Ha m Use,

Daugh ters WR6A IG and
Alexander W A6RDZ

Uhwa nted Feedback , Ashe W 2DXH
Equipment P rotection, Ky le K5JKX
Some Techniques in Tone Signalling and

Decoding , J o rdan WB6MOC
A Phase Locked U HF Microwa ve Oscillator,

Moldofsky K30JK
Rewi n ding t he Power T ra nsfor me r,

Matthews W B2PTU
The Car r ier Ag a in, Ba ird W 7CSO
A S im ple Current Cont rolle r , Kyle K5J KX
Digital Ident ifi cation Generator,

Todd K6ZCE a nd Rigg W6YG Z
Sideba n d Proof of P erformance,

Crot inger K6YKH
The Importance of Being Grou nded,

Gunn W A6K LL
Cardboa rdinK, Burke W 6FTA
F er romagnetic Beads , W illiams W 6SFM
A $2 200-W att Dummy Load,

J ohnson W20LU
The Easy W ay to Deefbela, Dtodat ! K3PXT
Geometric Circuit DetliR'n, Bradford
Two Cheap Cra nk-Knoba, H ausm an
Mon ito r in g with an Oscilloscope,

Pierc e WPOPA

Surplus
Using F ETs in t he Com ma n d Set Transm itter ,

Palace K3LCU J un e 23
Military Quart z Crystals for the Rad io

Amateur, Shu maker WpHYB
Convert ing the BC-728
ROR Receiver Conversion , Ream K3HIL
Operating the BC-6 ll W a lkie-Ta lkie,

H opper WIM E G
F ace Lifting t he T S 34/ AP Oectlloscope,

Stein berg K6GKX
Computer Ca rd Construct ion, Allen KI E UJ

Feb 6
F eb 11
Feb 34

Jan 6
Jan 10
J a n 16
J an 3S
Jan 42

Apr 10

Aug 36

Ap r 36
May 56

May 86

J u ly 64

J uly 14

Ma r lA

An Ie Crystal Calibrator, .Joraeneen KI DKC
T ra nsist o r Converter N ot es, J ones W 6AJF
FET 'rraneduetence Test er, Fisk W I DTY
YOM Transistor Tester, Thorpe
An FET g -Meter, Olson W6GXN
Getting Acqua in t ed with Int egr ated Circuits ,

Thorpe
Using Low Cost FETII on S ix, J ones W 6AJF
Solid State Antenna Relay, Wriltht K2 1YC
Reactivato r (or the Sem iconduc tor Activa t or,

McCarthy K6EAW
P ract ica l T ips on Transis tor T ransmitters,

Bu r bank K~CJF

A Solid State P roduct Detector,
Sexton WB6CHQ
Cor rection May 75

Au tom at ic Keye r Usintt Integra t ed Circu its,
Reich W 5F'QA

73 Useful Tra nsis to r Circultll,
Fisk W IDTY (Handbook Insertion )
Corrections Ma y 701, AUR 106

A Toroidal VF O, Klein W 4BRS
A Transistor Wein Dridjite Oscillator,

Olson W 6GXN
An }'ET V F O for 80 Meters, F isk W 1DTY
An FET Converter fo r 10, 15, and 20 Met ers,

Crea80n K6DQB
Us ing FETS in the Com mand Set T ransmitter,

P a lace K3LCU J u ne 23
The Dichot omy of a T ube Man.

La ndahl W5S0T J une 2li
Proportional T r a nsist or Contro l of AC Circuits

Ives June lili
S imp lified Transisto r Des ign fo r t he H am,

Goldste in VEIADH
FET P r eamplifier s for 144 a nd 432 MHz,

Ma u rer W 60SA J ul y 48
A 30 MHz IF Strip Usin jit Intesr ated Circuits,

Estep W 7AKS/ 6 J u ly 52
The Tri-A mp, Blechman K6UGT July 61
Wide Range VH F/ UH F Di pper,

Holsfngton WICLL
Using Toroids in H am Gear,

Goldstein V E IA DH

WANTED: SURPLUS EQUIPMENT BUY-SELL-TRADE
WE NEED: A NI ARC-27, 34, 38, 52, 55, 73, ARC H-14, H-14A, also, H.P., BOONTON,
84; AN/ARN·14, 21 C, 59; AN/APN·9, APN· ARC, BIRD, MEASUREMENTS TEST
70; AN/APR·I3, 14, 17; A N /GRC-3 thru 46; EQUIPMENT.
RT-66, 67, 68, 69, 70, 77; AM-65IGR, PP- COMMERCIAL AIRCRAFT EQUIPMENT:
112/ GR, TRC-24, TRC-75, G RC-27. COLLINS I7L-6, 51V-3, 51Y-3, 618S, 618T,
RECEIVERS: R-220/ URR, R-3 88/URR, R-3891 18S-4, 621A·3, 860E-2 618M, 618F, 479S-3,
URR, R-390/ URR, R-391 /URR, R-3921 479T-2, ARC: R-30A, R-34A, R-38A, RT.IIA,
URR, COLLINS 51J·3, 51J'4, URR-I3, URR- R-836/ARN, BENDIX: RA-18C, TA.2IA,
27, URR·35, RAL. RA-2IA.
TEST EQUIPMENT: SG-IA/A RN , SG-2A1 TOP DOLLAR PAID PLUS SHIPPING. PAY-
GRM, SG-I3/ARN, SG· 12A1U, URM-25D MENTWITHIN 24 HOURS upon RECEIPT.
thru F, AN/URM-26, MD·83A/ARN, UPM-
98. UPM·99, SG-66A1ARM-5, ARM·8, ARM. WE TRADE OR SWAP ON NEW HAM
22, ARM-25, ARM-66, ARM-68, USM-26, EQUIPMENT. WRITE, WIRE, PHONE 813
USM-44, TS-330, TS-5IOA, TS-683, T5-757, (722-1843), BILL SLEP, W4FHY.

SLEP ELECTRONICS COMPANY ElI:';I~:;:;~JJ~~3S32
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Mobile P ower. The Alternator,
Sch leicher W 9NLT

Solid State Alternator Regulator.
Oakes K6 UAW

The Synchronou s Detection Process,
Nagle W3DUQ

Grounded-Grid Filament Chokes,
Deane W6RET

Mobile Installations, Wagner G3BID
Relay Energization in Fixed and Mobile

E quipment, Ronald VE4RE
Designing Permeability-Tuned Coils. Marovich
Feeding the Ca t U n der water. Gercke K 6BIJ
Trim for Ten. Miller DL5AF
Hamateur Acou st ics, Green W 3RZD
A Workbench Clutter Filter, B ruce WA6UVS
Station A ccessory Control Unit, Paxton K6ZHO
Tricky Solderin g J ob, Crowley K2FFR

Aug 24

A ug 40

Sept 6

Sept 30
Sept 38

Sept 64
Oct 20
Nov 34
Nov 68
Dec 34
Dec 38
Dec 52
Dec 76

ANTENNA SPECIALS
Hy-gain was Special
5BDT 39.95 24.50
4BDT 29.95 17.50
3BDT 19.95 12.50
2TD traps 14.95 9.00
TH-2 Beam 74.50 50.00

H C J ELECTRONICS
E. 6904 Sprague Ave.
Spokane, Wash. 99206

Transmitters

High F r equency

Thou.ends of frequ.nci.s In doclt.
TySM. Includ. HC4/U, HCII/U,
FT.241. FT·243, FT·I7I, ete.
SEND 10, for utalOQl wIth olClII.tor
circuits••efund" on first order.
2400B Cl)tltal Dr.. Ft. 1Iywa, FIL Utel

STOPI LOOKll READ!!!
$1.00 will frame & display 60 QSL
Cards in 3 of our 20 com partment
plastic holders, or $3 ,00 gets 10 h otd­
ers for 200 Ca rds. Order n cw-s-elimi­
nate the mutil ation & headaches of
the obsolete method s, & have a neat,
attractive shack in st antly. Prepaid &
guaranteed.
Free sam ple availa ble t o Deal ers,
Tepabeo. Bolt 198N. Gallatin. Tenn. 37066

EQUIPMENT BOUGHT
ANY SURPLUS MILITARY EQUIPMENT
Guaranteed hilhnt prictS .Payment in 24 hn,We 'lIlradeo
liwe you new ham equipment also . Write or
Telephone eeneet.r arz r CY 9·0300

MILITARY ELECTRONICS CORP.
4178 PARK AVE. • BRONX. NEW YORK .10457

Lewispaul Electronics, Inc.
303 West Crescent Avenue

Allandale, New Jersey 07401

WE PAY CASH

LARIiEST SELECTION In United State.
AT LOWEST PRICE:S.S-44B, hr. dell.ery

ELECTRONIC PARTS FOR
CONSTRUCTION OR REPAIR

For 13 )'ears we have been seiling electronle puts, and
sttK'k many standard Items that are not available from the
large suppliers,
Most orders ere sh ipped within 24 hours of the time we
receh"e the orde r.
8enu a P08t card with your name, address and II;lp code
for our tree catalog of values.

BIGELOW ELECTRONICS
P.O . Box 71 Dept. 73 Bluffton. Ohi o 45817

FOR TUBES

Feb 64

J an 14
F eb 18

F eb 22

Feb 67
F eb 42
Mar 56
Apr 50

Jan 65

Nov 20
N ov 53
N ov 60
Dec 60

Feb 80
Apr 22

Apr 14
June 6

July 64

Nov 12

Aug 12
Aug 42
Sept 51

Sep t 72

Sept 44

May 61
June 16

June 58

J une 56

Test Equipment
FET Transductance Tester. Fisk W1DTY Jan 16
YOM Transistor Tester , Thorpe .ran 38
Etched Circuit UHF Dipmeters, Corbet t W1JJL Jan 54
A Simple V oltage Calibrator, Ashe W2DXH Jan 70
A Reliable VHF/UHF Directional Coupler,

Kolb WA6SXC
A Semi-Precision Cap acit or . Fisk W1DTY
A Sensitive RF V oltmeter. F isk W1DTY
James Dandy Diode T ester, Ashe W2DXH
Tube Symptom Troubleshooting.

Stellhorn W A!i'NEA
A 1296 Grid Dipper. Fisk W1DTY
Micro-logic for Non-logical Users,

Ols on W 6GXN
Wide-Range VHF/UHF Dipper,

H oisington K1CLL
A Frequency Ca lib rator for the VHF Man,

O lson W6GXN
The Great Dipper , Boyd WA!i'AYP
A Simple Resistance Bridge, Blick VE3AHU
A P olarit y Sensit ive Meter for the Sightless.

Ross WA2BCX
A P u lse Generator f or the Ama teur,

Olson W 6GXN
DC VT VM , Ashe W2DXH
220 Wavemeter, Clark WA2TOV
Mini-SWR Bridge. Schultz W2EEY

VHF

A KW With the Amperex 6K G6,
Baird W 7CSD

The 30P1 Linear Amplifier. Mar ez W1DBN
P ractical T ip s on Transis tor Transmitters,

Burbank K!i'CJF
Transceiver CW Filter and Monitor .

Schultz W1DCG
The Whole of t he Doughnut, Klein W4BRS
A P oor Man's Transmitter Cabinet.

Cook e W A4RHT
Suppressed-Ca rrier Amplit ude Modulation,

Janssen V E7PQ July 10
A Push-Pull ClaS800.B-L in ear . Ander son VE3AAZ A ug 6
A 160 Meter Sidewinder, Kelly W6JTT Sept. 12
A Comp act Linear Amplifier.

Filion VE2AE S/W6

Six Meter Final Amplifier, Heil K9E!D
An Improved Multiplier for UHF,

Maurer W60SA
100 Watts on Two with Comp act rons.

Hoisingt on KI CLL
The Ratnick T woer, Bloom WA2RAT
2 Killowatts PEP for Six Meters.

Crowell K6R!L
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From the birthplace of the greatest inventor of all ages, Leona rdo Da Vinci, comes

thi. mede-ln-ltely-c-wcrld's most practical for the price,

IModel 6T4Gl

Calibrated from 40 to 960 Megahertz, from 10 t o
50,000 Microvolts. Nothing makes it easier to
properly and speedily find th e correct pla ce to
insta ll TV, FM and Communication Ante nnas. You
can measure and hear the sign als wit h this 4112
volt battery econom ically powered unit . Th ere is
nothin g else like it!

PRESTEL FIELD STRENGTH METER
~~- ..t.A- - -

Only $120.00
,-----------------------.
I We continue to purchase FOR PROMPT CASH I
I sma ll and larg e inventori es of e lectro nic eq uipment, II
I tu bes, se mico nd uctors, etc.
, I
I Wire. write, phone collect ' Il We pay freigh t on aU purcllases! !
-----------------------

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, "hone 212·925·6000

JAN Crysta ls, 127
Lab, ear, Ltd. , l OS
Leb a Instrum ent Rep ai rs, 108
Leed s Radio. 120
Lswl spa ul Electron ics , 127
Liberty Electr oni ~s , 128
Meshna , 11 6
Mi dway Anten na , 119
Military Eleetronlcs , 127
Missi on El retroni cs, 58, 59
Mosl eY Eleetr llnles, 25
Nat' onal Rad io, Co. ,

Back Cov~r

Omega Eleetronics, 40, 11 4
Pal omar En, ln eers , 68 •
Parks Electronic s, 11 9
P oly- Pa.ks. 121
Rad io Am . Call book, 88. 115
Rohn Mfg . Co. 97
RS GB T echni cal T opics, 33, 110
Quernent Electronics, 57. 89
Sahara (SA RDC) , 12
Saleh Co.. HU bert , 122
Sanders Assoelates, 78
Scott Radi o, 106
Sentry Rad io, 81
S lep, 126
So lid_State Salel, 93
Ste llar Industri es . 76, 114
T AB,I 23
T rlepltI. III
Telr el[ Labs , 55, 6 1
'r eneuee. 127
Transl ab, tee. 107
Trigg&/, Elect ron ics, 117
Trista o Tcw er Co.• 109
u nete George, 72
Ul tram ati c Systeml Labs, 110
United Ra dio, 122
Un -ted S tates Cryltals, 119
Uni ty Electron les . 120
Va nluanf Labs , 106, 107
V H F' ~r Malaz ln fl, 109
Vlb ropln. 109
Waten, Mf, . , 4, 5
World Radio Labs , Conr II
73 Ma l lll ln e, 64, 65

A 5 Magaz ine , 11 9
Adirondack, 96
Aetott on, 94
Alltronlcs- Howard , 122
Amber, 120
Ami.Trolt, III
Ar ~ turus Elutronl cs, 113
Arnold ' s, 122
Arro w Sales, 11 9
A. T. V. Research, 104
Bigelow Eledroni cs , 127
C. B. Ma gBl ln e, 85
Cleveland Inst itu te . 51
Columbia Electronles , 92
Crabtn e's Eleetroni es , 82
Cush craft, 85
Datak cere.. n
De Mambro, 29
Devices , 96
DPZ Corp.. 37
Drake, R. L. ce., 13
DXer Ma gazine, 11 3
Dymo nd, 60
Ed itors a nd E ng i n~~", 19
Electron ic center, 74
Electronle Compon ~nh . 11 5
Eps ilo n Records , 122
EV>'ln s Radio , 105
Evan svill e Amat eur Radio , 120
Fair Radi n Sales , 128
Fra gal e, 96
Frec k Ra di o &. S upply. 122
Gal axy Elect ron ies , Cover III
Gateway Tower, 114
GBC, 47
Gordon CIl., H. W. ,

100, 101 , 102
Gotham, 105
Gra ntha m Se hools, 113
" Ha m" Buu ger, 90
HCJ , 127
Henry Radi o, 70
Hy.Ga ln , 41
In te rnational Cmtal, 3

James Research , II I

INDEX TO ADVERTISERS
,

EQUIPMENTTCS
NAVY TC S RECEIVER AM

1.5 Me 10 12 Me In two (2 ) bands.
, Variable f re ll, eaeutetce & ery~ tal

eootrot on roue ( 4) preset channels
in the entire rreu. ra nge . Audio ou t ­
put 1.5 wa tts Into 500 ohm Iliad : usea
lu hes 12S K7 ltF A ., 1~SA7 converter,
2jl2SK7 H ' A. , 12S Q7 detec tor BFO.
I~A ll ll"elliator, 12Ali audio Amp. 456
T(C U ' jrr eq . Lar lle eem jer & Ill in
dial, audio gain . A \ 'C, liFO and all

['ont rols lin t he fron t panel. Volt ages requtred : 12 VDC &
~llp rOl[_ 220 VUC 100 J.IA. Btze : 11 % I 11% 54495
I 13*-. \\'L : 37 lbl US E D : •

Cheeked for Dperati lln - $10.00 extra.

NAVY TCS TRANSMITTER AM-
1.5 MC to 12 MC In th ree (3) band~, CW 40 waue. eet ee
modula tion 20 wa tts , muter oselllator va r ia ble and crystal
control 011 4 preset chan ne ls In the enUre treu . range, Usn
3/1 2A6 In osc illator & bulTer-doubl er . 4/1 62,; In modulator
& power a mpl l l1er slalles. 2 '>il- meters for I'A Plate 0-200
DC HF meter 0-3, a ll tun ing and operating cont rolB on
t re nt pa ne l. VoltaKes requ i red : 12 VDC & 400·H O VDC
200 MA . w / t cnee. Sizes : Jl% I 11% I 13% -. 53450
\\'1. : 41 n, USE D: •

Cheeked for Operation - $ 10.00 extra .
Antenna Load ing Coli # 47205 useu: $ 6.95
Remote Control HOI w/Speaker # 23270 Re _N ew: 9.95
I) 1Ia l Dyn a motor P owe r Supply 12 V. #2 1881 Re· New : 14.95
0 -401 'l'rans mltter Dynamotor 12 V N ~w : 6.95
0 -402 Receiver Dy nam otor 12 V New: 4.95
CABLJ<::--Uecelver to Power Supply New: 2.75
CAB{.F - T ra n. mIUer 10 Power Fl upply New : 2. 75
Connector Plugs for Il emote Con trol BOI: . • . . . . New: 1.50
A C P OWE It SUP P LY-liS V. 60 cycle (Not Government

g urnlusj . u ecerver : S20.0o-Tran~mHter: "M. OO.
Shock Moun tl fl !l" for Receiver or Transmttter Used: 2. 95
Noise Limiter Conversion f,at-W/ 686 tubes 2.00
Parts ~ Vftll!l hl~ fot nee. a nrl T raM . Adv ise UI of you r needsl

P r ices ~'.O.n. Ltma, 0 .- 25% D ePQs!t on COU' s.
BIG FREE CATALOG_ New edition j ust 01'1' t he
P te ~ ~l Send for you r FREE COpy tod ay. Addre ~ 8 D ept, 73.

FAIR RADIO SALES
DE ity. 73 - P. 0 , Box 1105 - L1Mt , OHIO 45802
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See you r nearest cleCl ler- or u:rite tiS fo r Free Brochure

GALAXY ELECTRONICS

So much more Transceiver for the money­
that it's only a matter of time before
YOU own one!

• New 400 Watt Power

• New Precise Vernier
Logging Scale

• New Solid Stote VFO

• New CW Sidetone Audio

• New CW Break-In Option

• New CW Filler Option

-

• C o mp le te SO.to Meter CO\'·

erage. SOOKC on a ll bands,
with 1 Me gacycle o n 10 Me ­
ters.

• Both Upper and Lower Se­
lectible Sideband.

• lI ighest Stahi h tv. Drifts le ss
than lOO CY inany 15minute
period after warm up.

• T he personal \'1'0 stabil ity c hart of every Galaxy that
comes off our line goes with the unit to it s new o wner!

• H o tt e s t Beceive r of any
T ransceiver - Spe cial New
Six-Crystal lat tice filter .

• Creat fur e ither 7\l llh ilc or
Fixed Station. 1':0 Compro­
mise til power.

• Smallest of the Hi gh-Power
Transceivers. (6" x 10 '1,, " x
11V,' ).

" P a ce se tte r in Amateur /Commercial Equipment Design"
10 South 34th Street. Dept, 73-b24 · Council Bluffs , Iowa 51501

Sensitivity-
PICKS UP EVEN
THE WEAKEST SIGNA LS I

Selectivity-
SHARP AS A RAZOR
IN CUTTING OUT INTERFERENCE !

T he best
Fea ture."

of any
Transceicer>-



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

culibruti on rate 011 all Lands "Cr-ysta l lat­
tice filte r for high sideba nd s uppression on
t ransmit. and rejection of adjacent-channel
QIC\I on rece ive . . . plus solid-st a te balanced
modula tor for "set-and-forget" ca rr ie r sup­
pressi on " Unlversnl mob ile mount included.

F or on ly $359, the new National
200 puts you on the ai r , wi th com­
plet e SSB, C\", and A~1 coverage of
t he 80 through 10 meter bands. You'll
get years of enjoyment from t his
hu sky rig, thanks to National's field­
tested design and workmanship, and
these terrific performance features :
*ZOO Watt PEP input on SSB. grid-block
keying on C\\", and compatible A:\1 opera­
tion "Sepa rate prod uct and Al\1 detect ion
plus fast-attack slow-release AGe in a ll
modes *Crysta l-cont rolled pre-mix ing with
s ingle VFO for high stability. plus ident ica l

Start with America's
most versatile 5-bandet..
only S359!

Boost ¥our power to
a full 2"000 watts...
only38cper watt!

Both the National ZOO and the NCL-ZOOO
are cove t-ed by Nat ional's exclusive One
Yea r Guarantee against compone nt fa ilure.

Only 38c per Wat t adds 1800
watts PEP input to your Na­
tional 200 ... lets you push out
the maximum power allowed by
law. The NCL-ZOOO is a complete­
ly self-contai ned ZOOO-Watt SS B
P E P linear amplifier for the 80
through 10 meter bands, with
minimum peak output of 1300
'Valts. ...Amplifier Bias Control
Circuit ( Pa t. #3.3Z8.715) r e-

duces distortion. Operate C" · ? ~ ~:::::::~:::
A~l ? ((TTY? The National NCL-ZOOO is
rated for full k \V operation in t hese ser-
vices . You know you'll be hea rd when you
add on t h is desk-top package of dynamite!
The price? .. . $685, wh en you ' re ready for
the big time.
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