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INTERNATIONAL FREQUENCY METERS

C·12B FREQUENCY METER For Citizens Band Servicing
This ext remely port able secondary f requency standard is a self cont ained uni t
for servici ng radio transmitters and receivers used in the 27 me Citizens Band.
The meter is capable of holding 24 cryst als and comes .....i t h 23 cryst als inst alled.
The 23 crystals cover Channell through 23. The frequency stabili ty of the C-12B
is z; .0025% 32' to 125'F•.0015% SO' t o l OO'F. Other features include a tra nsis
torized frequency counter circu it, AM percentage modulat ion ch ecker and power
output meter.

C-12B comp lete with PK (pick·off) box , dummy load and connect ine cable, crystal s
and batteries. Shipping .....eight: 9 Ibs. Cat. No. 620·101 . . . .•. . $300.00

C·12M FREQUENCY METER For Marine Band Servicing
The Internat ional C-12M is a portable secondary standard for servicing radio
transmitters and receivers used in the 2 me to 15 mc range. The meter has sockets
for 24 crys ta ls. The f requency stabi l i ty is ::!:: .0025% 32' to 125~F , ± .0015% SO' to
l OO· F. The C-12M has a built-in t ransistor ized f requency counter circui t, AM
percentage modulation checker and modulat ion carr ier and relat ive percentage
f ield st rength.

C· 12M complete with PK (pick-om box and co nnect i ng cable, batteries, but less
crystal s. Shippi ng weieht: 9 Ibs. Cat . No. 620-1 04 • . . • . . • . . $235.00
Cryst als for C-12M (spec i fy fr equency) $5.00 ea.

Equip your lab or service bench with the finest.

Discover new operating convenience.

C·12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR
The Intern ational C-12 alignment oscilla tor provides a standard for alignment ot
IF and RF ci rcu its 200 kc to 60 me. It makes the 12 most used frequencies
instant ly available through 12 crystal positions 200 kc to 15,000 kc. Spec ial
osc illators are available for use at the higher f requencies t o 60 me. Maximum
output .6 volt . Power requi rements: 115 vee.

C·12 complet e, but le ss crystals. Shipping .....eight: 9 res. Cat. No, 620·100 • . $69.50

FM·SOOO FREQUENCY METER 25 MC to 470 MC
The FM-5000 is a beat frequency measuri ng device incorporat ing a transistor
counter ci rcuit, low RF output for receiver checking, t ransmitter keying circuit,
audio oscill ator, self contained batteries, plug-in oscill ators with heating c ircuits
covering frequencies Irom 100 kc to 60 me. Stability: :!: .00025% +85~ to + 9S· F.
:!: .0005% ....- SOO to ..... lOO·F. :!: .001% + 32' to +120'F, A separate osc illator (FO-2410l
hous ing 24 crys ta ls and a heater c ircuit is available. Dimensions: FM· 5000.
10" l( 8~ x 71f:zH.

FM -5000 with ba tteries, accessories and com plete inst ruction manual, les s oscil
lat ors, and crystals. Shippi ng weight: 18 l bs. Cat. No. 620·103 • • • • • $375.00
Plug-in oscillators ..... i th crystal $16.00 to $50,00

KEEPING YOU ON fREQUENCY IS OUR BUSINESS • • •

18 NORTH LEE OKLAHOM A CITY, OKLAHOMA



- .. -' "

Meterama ..... .. •... . ... ... . . . W5GWF .
Get some good use from those old air-speed indicators.

Six for Six WB2COM .
Six elements for six mete rs.

73 Magazine

'layne Green W2NSD/l
'ditar & Publisher

2 KW Mabile .....
PEP, of course.

• • • • • • • • • • • • . . W2DMK. . . • • • 6

12

18

26

22

30

34

• • •

• • • • •. W5VOH .

. . W7SMC . . .

• • • • • • • • •

20. Transistors Coming?
Apparent ly so.

lowly Coax Fitting .
A little picture article .

A State-of-the-Art Converter W3HIX .
Integ rated circuit ry comes to hamdom.

Hamfest out on a Limb Margolis .
A little ste p toward international hamming .

Are

The

Dctober, 1965

'aul Franson WA 1CCH
\ ssistant Editor

10 1. XXXVI, No. 1

An Expedition to UJ8 UB5UG .
20.000 feet up.

A Junk Box Power-SWR Meter K40YC .
In case you missed the two SWR mete rs lost month.

• • •

• • •

38

44

48• • • •. ...W2NSD .Design Industries Diplomat
A fan tastic new piece of gear.

A Ham Crossword PU2Zle K1ClM . . . . . . 50
Unfortunately, we didn' t ha ve room for the so lut ion.

The

76

68

• • • • •

• • • • •

.. . . . . . W4BPD .• • • • •

Improving the Heoth Mohawk W9ECQ .
Pepping up the RF and audio.

Gus: Part VI .
Gus in Prague .

The National NCX-5 W5DWT. . . . .. 84
An amazing rig .

Two Meter Transistor Transmitter . . ... K1ClL . . . . .. 54
Get two watts out of a 2N 107 on two.

A Relioble Audia Source Ives . . . . . . 62
A 7 Ib ge ne ra tor tha t works as well a s a two ounce trons

sistor one.

ADVERTISING RATES
l X 6X 12X

$268 $252 $236
138 1]0 122

71 67 6]
37 JS 13
20 19 18

1 •
X1 pv. .
2",..

Ro ugh ly, these are our fates. You
would do very well, if you ere
interested in advertising , t o get
our offi cio l rotes and all of the
de tai ls. You'll never get rich se il
ing to horn s, but you won't be
quite a s poor i f you advertise in 73.

• • • • •

Testing the Heath KW Kompact .... .WB6KEH . . .
The Litt le Bomb.

Improve your Manaband Swan .... . K6lGW .
For better sta bility and clcss C.

• • • 88

90

That Unwanted Sideband • ... ...... K5JKX . . . . .. 92
Another in the 73 Sideband Series.

DC Transformers . . .. . .. . • . . . . . . . W6ANU . . . . .. 102
Need 28 volts in your car?

Getting the Mast from your Twa'er " WA20ZH 111
A few more changes for one o f the most populor pieces of

hom gea r.

73 ).I agazine is published monthly
( thank heavens It's not w~tly)

by 73, I nc., Peterborough, N. H.
Zip 034 58 ( ter rible Dumber) . The
pho ne is 603-924-3873. Subscription
rates $4.00 per year, $7.00 two years,
$10 th ree years world wide. Second
class postage is paid at Peterborouihf
New Hampshire and at additiona
ma iling offices. Printed in Bristol.
Ccnn., U.S.A. Entire contents copy
right 1965 by 73, Inc.. Postmasters,
please send form 35 79 to Good Old 73
::\Iagazine, Peterborou&:~ New Hamp
shire. Use your Zip Lone and sav e
our sh irt.

- - - - - - - ...#~

Editorial • . • . • . • . . .•. ..• .•• 2
Operating Desk . . . . • • •. . .•• 72
EICO 722 on Six _ 116
Neater Decals . . .. • • . . . . • .. • 116
Transformer T ip •. • . . . .. . . . _ 117
Letter from Gus 118

VIIF •.. . . . . . . . . . . . . . . . ... 119
Letters " ....... . 120
New Products 122
Caveat Emptor 126
Propagation 128
Index to Advertisers 128

,



Five years?
Oi.
Well , it's better than working for a living.

, .

2

de
W2NSD 1

never say die

,
N a ..

Interlopers
Perhaps it only seems as though there are

more non ham stations in our bands? \Ve1l1 if
you are good at listening you will be able to
log the following Voice of America broadcasts:
3965, 3980, 7105, 7110, 7115, 7125, 7130,
7135, 7145, 7150, 7155, 7160, 7170, 7175,
7195, 7200, 7205, 7235, 7240, 7250, 7255,
7270, 7275, 72DO, 7295. The last copy of a
complaint that I saw addressed to VOA
brought the response that since all the other
short wave broadcasters are in the ham bands
they have to be too . But do they have to com
pletely blanket the band like that? It looks
like we are overwhelming them , not just
keeping up .

Ham Hotel
Since I was going to Puerto Rico to write

up tbe 432 test at Arecibo, 1 checked into
what it would cost to add Curacao to my
itinerary. The round trip fare to Puerto Rico
was $133, and the fare to Curacao and back,
with stops at Puerto Rico was only $150 on a
17 day excursiun. For $17 extra r would be
foolish to pass up Curacao.

r dropped a letter to Chet PJ3CC, the owner
and manager of the Coral Cliffs Hotel, telling

Continued on pcqe 122
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new communications console for your living room
gives you custom equipment mounting,

fine furniture styling

DESIGN INDUSTRIES,
INC.

P.O. Box 19406
Dallas, Texas 75219

AC power supply com part 
ment form s port ion of air
chim ney.

Lift -out front panel makes
fu ture equipment changes
easy.

. _ _ , ._,, _ 1.. , I • •

1; .- .

N o w yo u can operate your
a m a te ur ra d io equ ipmen t right
in your liv ing room w itho ut
cl u tter or fuss! Design Indus
tries new furnit ure-styled com
mu nica tions console lets you
compactly fl ush -mount all of
you r eq uip me n t in on e des k
s ized ca binet. Cus tom cu t-outs
are ava ilab le for most manu
facture r's equipmen t. Beauti
fu lly fini shed walnut exterior
c o m p le me nts a ny deco r.
Abuse-res ist a nt white formica
w ork s urface gives you plenty
of room to operate. Piano
h inged door locks to protect
equipmen t durin g down hours.

Write today for descr ip
tive brochure an d the
name of your nearest
dis t ri bu t or. D e si g n
Industries custom corn 

~=:=::;;:;;;::-;.;m~u~n ica t ion 5 co n so Ie 5
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Complete OX operating information
at your finger tips assures better results faster.
Jlere, on a single ingenious calcu lat or, you can
instantly read data on i'very country and amateur
recognized subdivision covering : prefix; great circle
beam heading."; time and dale at DX location ." ;
ai r mail, fi rst class and QSL card postage rates ;
internat ional reply coupon exchange table; cont inent ;
OX zone; prefix-to-country translation; and QSL
bureau addresses. Included, also, is a log to indicate
contact and receipt of QSL card for each country.

To get your " Second Op" calculator, sec your
ELECTRO-VOICE Distributor, or write direct, whichever
is more convenient.

ELECTRO-YOICE Distributors have been making it
easier for Hams to work DX for over 30 years. When
you drop in to pick up your " Second Op" DX
ca lculato r, ask him to show you how ELECTRO-YOICE
products can do for your signal what the
" Second Op" will do for your paperwork.
ELECTRO-VOICE, INC ., Dept. 10535, Buchanan, Michiaan

NET PRtCE

s Based 011 a verage centers of
population fo r East .

J\ lidl",~s l . and Wt'st Coast.
Allla/r lffs ill ,\1O/ /I/( lI ;" S ta ll/lard

til ll<' : 0 /1(' III lIst (/0

simple interpolation,



TOUCH-TO -TALK
COMMUNICATIONS
MICROPHONES

Model 619 Dynamic $28~~

Model 719 Ceramic $16~~

@'1~ These new beaut ies arc to ugh.
,~ . No fragile plastics or light

weight metal. A 400-too high-pressu re
die casting machine turns two pounds
of molten metal in to a sol id stand
th at laughs at heavy service. And
tough baked ena me l p lus heavy
chro me plating guarantees la st ing
good looks.

Just to uch the big bar to ta lk. It
lat ches on with a simp le, sliding
motion . Or move it to the grip-to
ta lk position on the sta nd riser in just
minutes, with only a screwdriver. The
DPDT telephone-type leaf switch will
last a million calls or rnore. It opcr
a tes both voice and relay circuits, with
o pt iona l electronic switching ava il
able a t the end of the 619 (Hi-Z) and
719 cable.

All models arc omnidirectiona l,
and come complete with heavy-duty
ca ble. Most economical is the Model
719 ce ramic . Response is fro m 80 to
7,000 cps a t -56 db output.

For top quality, choose the Model
619 dynamic models with excl usive
E-V A cou s ta lloy di a phr a g m s .
Smooth, peak-free response from 70
to 10,000 cps a t - 56 db o utput in
sures highest talk power and full
modulation . Choose either Hi·Z or
balanced Lo-Z model.

Try one o f the se rugged new
beauties today. You'll find that you r
rig never so unded - o r looked
so good !

ELECTRO~VOICE , INC.
Dept. 10525 , 635 Cec il Street
Buchanan, Michigan 49107

" Wc cover our bet wi th a lifetime guar
antee. If any 6 19 or 71 9 ever fails, just
send it to us. w e'I l repa ir it at nominal
cost. But if there's even a hint tha t ou r
wor kmansh ip or materials weren't up
to par, the repair is on the house 
even 30 yea rs f rom now! Fair enough ?



2 KW Mobile

.For many years I've had to travel a lot. During
this time, I've operated mobile with commercial
and home-brew equipment in the 150 walt range
and with good results. But I kept wondering how
it would he to run a full gallon in the car. So I
tried it. To my surprise, it turned out to be well
worth the time, money and effort I spent. Here's
how I did it:

•

Richard Yeomans W2DMK
1243 Front Street
Binghamton, N . Y.

73 MAGAZINE



The Alternator
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REGUL ATOR

hot as it is, I replaced them with high current
silicon diodes mounted on a good heat sink.
This eliminated the heat problem.

Also the vibrating reed regulator was un
reliable. When it was hot, the battery wouldn't
stay charged . In cold weather, the battery was
overcharged. All electrical-mechanical regu
lators suffer from temperature effects.

In looking for a solutinn to this problem, I
came across an article by Harry ' V. Lawson
in the August 1961 Electronics World. I built
a regulator from this article and it worked
like a charm. Temperature didn't seem to
ufiect the output voltage of the alternator.
The interference from the clicking contacts
has been eliminated. But the biggest advan
tage was that the output voltage of the system
could be set by ad justing one small pot. This
regulator has becn trouble free for three
years .

Now that we have primary power, let's
turn to the DC supply for the linear.

Fig. 1. The primary power sys te m.

I am sure that we all know the limitations
of car batteries and generators. They are only
good for about 35 amp DC maximum. Sub
tracting required automobile needs leaves
little for ham eq uipment. An alternator seems
to be the only practical solution. My car, un
like newer ones, didn't come with an ulterna
tor. In fact, a stock alternator wouldn't have
been sufficient for a kilowatt anyway. Even
heavy duty truck alternators are only ra ted at
about 60 amp DC.

So I bought a guaranteed used Leece
Neville alterna tor th rough a Ham Ad for $85
com plete with regulator and copper oxide
rectifier stack. It was rated for 100 amp at 14
volts DC CCS. The price has gone up since
then, but they're still a bargain.

Alternators have many advantages over
generators:

1. Small size, moderate weight, little main
tenance required.

2. Hi gh output current even at idling
speeds.

3. Excellen t regulation of the output volt
age.

4. Little RF interference.
5. High frequency output. For example,

the frequency at 2500 RPM is about 250 cy
cles. This frequency is proportional to alterna
tor speed. Higher frequencies are easier to
fil ter than low ones (s uch as 60 cycles. )

6. Little chance of burning out. An over
load will cause either a loud whine from a
slipping belt or the output current will remain
constant instead of increasing.

There were two things that I didn't like
about the alternator 1 got, though. The copper
oxide rectifiers deteriorate with age and de
velop a high back resistance. This causes the
rectifiers to overheat. Since they normally run

1



The power supp ly: Notice the husky filcm ent transformers, the fu ses, the b leede r res.st ors, the
diodes, the vol tage doub ler capacitors, the bias supply and the bias t ransfor me r.

The DC Power Supply

The DC supply IS conventional -hut mnv
he IIt'W to hams. As can he seen ill F ig. 2. the'
three husky Hlamcnt transformers are con
uected ill reverse. TIl( ' I:l.G vol t w indings be
('OIIlt' the p riuuu'ies and art' cOII IlC'd t'(1 in delta

f .rxh'nn to match the output of the alternator.
Each secomlurv uses a full wave voltage
doubler and develops approximatel y j 50 volts.
T Ill' th ree out puts are then connected ill series
to develop uhou t 2:250 volts at ...J. 5{)- ,~O() nui.

Fig . 2 . The power supply
for the linear. Note that
input is three pha se .
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This voltage and curren t is mainta ined with a
cha rgi ng voltage of l -l volts from the alterna
tor.

T he transformers shown are su rplus. There
are mall)' similar ones available from the su r
pl us dealers w ho advertise in 73 ,

A small replacement transformer ra ted at
3.50 volts each side of center at 50 ma, 6 .3 v
at ..t am p and with a l lS v p rimary is used to
furnish bias and screen voltages. The 6.3 volt
wi nd ing becomes the primary and is con 
nected to phase .t\ at the center tap point of
th is trnusfonncr. The 11 5 vo lt winding be
comes the bias source.

The diodes arc standard TV replacement
types . The ca paci tors ill the voltage doubler

are su rp lus. You p robably could use 100 uf
elect rolvt ics with slight ly poorer regulation.
Each of the 750 volt outputs is shunted by a
50 k, " 0 watt res istor that acts as a voltage
equ alizer and bleeder.

The high voltage supply is switched into
action b~' energizing two six volt au to sta rted
solenoids connected in series. They comp lete
the circu it of phase B-C to the transformer.
Phase A leg will not supply any voltage with
out one of the other legs connected . I used
six volt solenoids since they were cheap er
than twelve.

The Hlumcut s and blower are designed to
be switched Oil at least three minutes before
the plate supp ly is energized.

The Linear Amplifier

T his amp lifier is a litt le unusual. It is a
grounded grid tetrodc amplifier. The
4CX250B luhe is not suitab le for regular
grounded grid operation ( that is, with the
control and screen grids both grounded), for
screen and grid currents will run too high and
ru in the tube. But they work fin e as tetrodes
with d rive applied to the cathode, the grid
grounded a nd the screen at abou t 350 volts.
As in true grounded grid, about SOX of the
d rive shows lip in the ou tpu t. Drive req uired
is higher tJWIl class AB, hilt less than
grol ll Hlt'd gr id. All exc iter with 6,5 watts out
put will d rive the pants off this linear on all
bands-e-ven ten.

You 've probably noticed from the schematic
that I didn 't include eighty meters in the
linear. If you want to, you'll have to use larger
pi network capacitors or switch in some extra
capacitance on this band .

I d idn't use on L network in the cathode
circ-u it of the linear. An HF choke worked fine .
If your exci ter output is less than G,5 wa tts
PEP, you probably will need a tuned input.

The amplifier was neutralized to improve
its stabili ty, b ut th is turned out to be unneces-

snrv. T he neutralizing capaci tor is a piece of
brass flat stock J~" by 7" mounted }4" away
[rom the plates of the final tubes. It is SUP 4

por ted by three stea tite stand-offs one inch
long.

The screen and cathode currents are read
wi th the flip of the met er switch. When the
amplifier is properly loaded, cathode current

The side view of the lineor shows the
4CX250B's mounted horizon tolly with the
blower fa stened to the back of the cabinet.
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The 4CX250B linear.
Operation is very sim
ple. The only controls
are tune, load, bend
swi tch, meter and bias
set.

is about 550 rna at 2000 volts. The screen cur
rent is 50 to 60 rna at 350 volts. Tbis current
should not be exceeded; if it is too high, in
crease loading. If the current is too low or
negative reduce loading. These readings are
with full carrier,

Bias should be set for about 100 to 150 rna
resting current with 2000 volts on the plates.
Once set, this current does not need adjust
ment.

The 40 cfm squirrel-cage blower is prob
ably a little husky for this job, but the extra
air helps to keep the tubes real cool. Inciden
tally, the amplifier helps heat the car on cold
mornings with its 200 watt dissipationI

Checks with a Collins watt meter and the
old fashioned RF ammeter and voltmeter
shows that the amplifier gives excellent effi
ciency. One kilowatt DC in gives about 650
watts RF out.
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Fig. 3. The linear amplifier for 2 KW mobile.
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The modified Newtronics top loading an
tenna. As mentioned in the text, commerc ial
antennas for a full KW are now available .

The Antenna

Yes, you are correct in wondering what commercial mobile antenna
will handle two kilowatts. I have tried a variety of commercial and
home brew designs: helical wound, base loaded, center loaded, top
loaded and trap. I found that the center loaded type with three foot
base section, loading coil and flve foot top section was quite effective.
The loading coil was of heavy B & W stock two and a half inches in
diameter. A separate coil was plugged in for each band. This antenna
was used for about four years of mobile hamming.

But I am curious, so I wanted to try the Newtronics Hustler top
loaded antenna. I did. But, as I feared, the loading coil was not de
signed for this power. The new high power coils would be fine, but
this was before they were announced, so I made my own coil from
more B & \V stock. The one ilJustrated is for twenty meters. Be sure
to coat the coil thoroughly with Krylon or epoxy if you make your
own coil. Otherwise. water between turns will short out part of the
winding with attendant loading problems and fireworks.

I made a few tests and found that the top loaded antenna seemed
to increase both received and transmitted signals over a center loaded
whip in the same positi on on the car.

Il is easy to find resonance with this antenna. Just slide the top
tuning rod in and out a quarter inch at a time while checking the
SWR. I used a 20)% foot length of RG·8j U between the linear and the
antenna.

Corona loss at this high power is high. Even so, all signal reports
have proven to me that the extra power has more than paid for itself.
I'm happy with my high power mobile. I think you will be, too.

. . . W2DMK

Pbotolf&phy by DOD Abbott WAZMZQ.



Howard Burgess \ VSWGF, 1801 Dorothy St ree t N.E. Albuquerque, New Mexico

Meters are one of the few electronic com
ponents that impress both technical and non
technical hams. To the technician they show
what is happening in a circuit. To the non
technical person only a flashing red light out
ranks them as the sign of a true p rofessional.

But meters have another feature that is less
appealing. They are one of the most expensive
parts in a circuit. If your use of meters is lim
ited by their cost, perhaps you are overlooking
a source of bargains that is passed up every
day by many.

••

There is an almost endless supply of meters
that Il O one seems to want. Thousands of in
struments that originally cost as high as $150
or more apiece are available for less than 2¢ on
the dollar. These are the meters with the odd
ball scales. They are calibrated in everything
from "miles-per-hour" to "Degrees C." They
can he found all bargain counters, in salvage
yards, old military eq uipment, and all sorts of
obsolete testers.

Perhaps you are wondering why a meter
that costs as much as $150 may sell for as low



as $2. The answer is simp le. \ vho wants to
measure plate curren t in "pounds-per-inch?"
However, with a few simp le tools and some
spare lime, most of these units can be con
verted into beautiful inst ru ments. Even cus
tom-tailored or personalized scales with p ro
Iessional quality are simp le to turn out.

The first step in converting these meters is
to find out as much as p ossible about the basic
movement. The foundation unit, or movement,
of a lmost all panel meters is either a micro
amme ter or milliammeter. This app lies even to
voltmeters. Even though the scale may read in
"gallons-per-minute," the chances are very good
that it is still a D C meter.

To make good use of a meter it is necessary
t o know how much current is required to make
it read full scale. Many times this information
is simple to find ; it may even by written in the
very lower portion of the face plate in tiny
figures. Figures such as "FS=100ua" mean that
the meter is 100 microamperes full scale. Or,
"nlAFS" means that " 1 milliampere" will give
a "full scale" reading.

If the meter happens to be one with the "0"
ill the center of the scale, the letters down in
the co rner may read Es=nIA. This says the
meter will read full scale "each side" with
"one milliampere."

If the meter happens to be one that was
made for military use, you may find an odd
assortment of numbers and letters on the face.
A typical meter can have something like this
Oil the face :

MR13S00lDCMAR

The first five places on the left can be dlsre
ganled. They are coded symbols that tell the
size, shape, and color of the meter. You already
know this if you have the meter. The eight
places on the right carry the information that
is important.

The three places in the center shown as
"full-sea le-value" tell what the meter reads
full scale. In this meter it is 1. The next two
places show what kind of current the meter
reads and for this meter is DC. The two places
following tell the electrical units in which the
meter is calibrated and in milliamperes. The
fin al H tells that the meter is ruggedized.

If the three places that are used to indicate
"full-scale-value" happen to have an R in the
center space, the H is read as a decimal point.
As an example the figures 2R5 would indicate
a full scale value of 2.5 units.

When the scale gives no clue to the meter's
full scale sensitivity, it will be necessary to run
a few simple tests . The circuit shown in F ig. J
can be put together in a few minutes for quick
measurements. The resistor U3 will limit the
maximum current that can be put through the
meters. T he meter shown as X is the one being
tested . Meter S is a meter with known calibra
tion and is used as a reference. The meter or
meters used at S should be able to cover the
range from 100 ua to 100 rna or more. This
spread will accom modate most basic meter
movements.

When the circuit is complete the resistors
are adjusted until meter X reads full sca le. The
full scale sensitivity of the unknown meter is
then read on meter S. As a precaution to safe-

Before and after. The odd tempera 
ture meter a t the right wa s cha nged
into the indica to r for an RF power me
ter. In this case a fu ll new sca le was
mode.

Th:ee old clunkers plus a few hou rs
work produced these three custom me
ters for specia l test eq uipmen t.



\Vhen a meter is reworked, even the best
intentions and effort can end with poor results
if crude lettering is used. If more than one or
two meters nre to be converted, it is well worth
the investment to obtain a few simple lettering
tools. For professional-looking work, we would
suggest several pieces of LeRoy equipment.
(LeRoy is a trade name used bv the Keuffel
and Esser Co.) .

In the LeRoy met hod a special pen point is
held in a scribing [001 which follows a tem
plate. The template is engraved with the al
phabet and numbers and is available to give
all sizes and types of characters and numbers.
With a few minutes of practice, perfect letter
ing is possible. A complete set of LeRoy
equipment is far more expensive than most of
us can afford. However, pieces can be pur
chased separately as needed for meter work
and the total cost will be less than the price of
a new meter.

In addition to their value in meter work the
special pens can be used to letter panels,
chassis, drawings, and almost anything requir
ing lettenng. Various sizes of templates can
be added to the collection as needed. As a start
we would suggest a scriber (No. 3237-2), a
size 120 template (No. 3240) and a size 0 pen.
Larger or smaller letters can be had by using
other templates. The pen size will determine
the thickness of the line. Size 000 pen makes
a very fine hair line and the width will increase
with an increase in pen number. Size 6 will
give a line almost ~. inch wide. Almost anv
good drawing ink can be used in the pen. This
equipment can be obtained from stores selling
engineering drawing supplies.

The meter face to be lettered should be
fastened firmly to a flat surface or drawing
board with masking tape. Before beginning on
the meter face a few practice nms should be
made on paper to determine the proper spac
ing. Be sure to nse a light touch when work
ing on the enamel meter face. This will keep
the pen from scratching the enamel under the
ink. If a mistake is made, the entire ink work
can be washed off and a fresh start made with
no scratch marks visible.
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Fig. 1. Determining the sensitivity of the meter. Using the LeRoy set.

The meter sensitivity IS sometimes given inside
the case.

guard the meters adjustments should be
started with the largest value of R3 and de
creased as required.

The accuracy of the calibration will depend
to a large extent on the meter S. This meter
should be the best available but even a volt
ohm-milliammeter can serve the purpose.

\Vhen the sensitivity has been determined
the uses to which the meter can be put is easily
decided. \\'e can now rework the scale accord
ingly.

"Before op~ning the case pick a working area
with good hgbt and free of dust, especially
small. magnetic particles such as filings. The
case IS carefully opened (usually by removing
the small screws around the outside of the
case shell.) Remove the screws that hold the
face on, being very careful not to touch the
pointer. The face can then be slid out from
under the pointer. A glass bowl should be
turned upside down over the open meter to
protect it wbile the scale is bcing reworked.

In some panel meters the scale is made of
paper and glued to a metal plate. However in
most cases it is a coating of white enamel on
the metal plate. With the enamel scale un
wanted lettering can usuallv be removed with
a little careful rubbing and' a small amount of
cleanser such as Ajax moistened with water.
A clean ink eraser or the edge of a razor blade
can be used to clean up small areas.

If the divisions on the original scale can be
used or adapted they should be left on the
face. New scale divisions should not be at
tempted without some advance practice. Of
course new scales can be made on paper first
and then cemented to the face plate.

••



After the face of the meter has been re
worked and the meter reassembled, the meter
can be given a complete calibration or the
sensitivi ty can be altered by using shunts. The
selection and use of shunts and dropping re
sistors will not be covered here as almost all
radio ha ndbooks carry a chapter on this sub
ject.

The final calibration should be made by
comparing the instrument with the best stand
ard that yon have available. If you plan to do
a number of meters. a special calibrator is a
great time saver, and the construction of such
a unit is relatively simple.

And what if yon do Hub the first one, or
sven the second one? The next one will be a
masterpiece. Just remember: meters have a
mique distinction! Where else can you write

off a $150 loss on a $2 investment?
... W5WGF

Silver Plating
Ever put off or forgotten about building a

VHF or UHF tuned Iioe tank circuit because
construction techniques for optimum perform
ance required silver plating? Well, no more
Is there need to evacua te the fi sh population
from the aquarium for its use as an electrolysis
tank . . . or hun your wallet over to a pro
fessional plating business.

A product is now on the market in a powder
form which enables you to silver plate at
home with only such simple articles as abra
sive cloth and a slightly damp cloth pad! And
it really works!

Known as "Cool-Amp Silver Plating Pow
der", it deposits a genuine coat of silver that
will not peel off and is equal to electroplating.
Simple instructions for use consis t of only two
basic steps:

(1) Polish the copper, brass or bronze sur
face.

(2) Apply the silver plating powder with a
slightly damp cloth pad, about the size of a
half dollar, by alternately dipping into the
powder and rubbing firmly on the metal.

The silver p lating powder may be ordered
d irect from the manufacturer, The Cool-Amp
Company, 8603 S.\V. 17th Avenue. Portland
19, Oregon. A pound bottle w ill silver plate
approximately 6,000 square inches. The price
is $13.50 for the pound, however in view 01
the large area which can be plated, the cost
and the powder could be split hetween two or
more of the local amateur radio gang.

. . . W3WTO



Heath Deluxe SB-Series
Tuning Dial - with features
proven by thousands of satis
fied SB-Seri es owners . .. fea
tures you can prove for your
self!

• Calibration accurate to 400 cps on
all bands • Readable to 200 cps
• Bandspread equal to 10 feet per
megacycle • Uniform Va inch spac 
ing between all 1 kc dial divisions
• Backlash less than 50 cps

~---------------------------------1I HEATH COMPANY , Dept . 11·)0 B~nton Ho r~or. Mkh igon 49023 I' FREE 1966 HEATHKIT CATALOG I
I

In Conodo; Doyslro m. l id . , Cooksvil le , O nlor,o
o Enclosed is $ • plus shipping . I See the wide erroy of Heath - I

I Please send model Is) . k it Amoleur Radio Equi pmell ' II 0 Pleole send me free 1966 Heo lh k. t Catalog. I oYoiloble 01 Iremendous do .

I
Nome I it-younelf so vingsl Everything I

I
(Please Print) I you need in " mo bile " o r I

Addreu I " fixe d" sto liar"! gear with I
I Ci ty State Zip . ..... ., full descriptions end spedf' · I
L ~~:':~I,::,::.::~~=:~~~~:-~~~ -.:~~send forFree copyl I



Heath Deluxe 58-Series
LMO (Linear Master Os
cillator) - with features
factory built into the heart of
every 5B-300 and 5B-400
. .. features you can prove for
yourself!

c
r -

• True linear tuning . .. (within 400
cps) • Stable-less than 100 cps
per hour maximum drift after warmup
• Tuning repeatability better than 50
cps • Rigid mechanical construction
• Highest quality components assure
years of dependable performance

HEATH 58-SERIES PERFORMANCE IS A PROVEN FACT!

Operate 80 through 10
meters on either the S8
300 Receiver or the S8
400 Tran sm itter -operate
6 meters on the 5 8 -110
t ransceiver - experience
the same precision tuning
and near-perfect stability
on each. All of these
features wi ll be included in
th e 5 8· 100. 80 through
10 meter transceiver,avai l-

•
Kit 58·300. less speaker. 23 Ibs.
" . $27 do" $22 rno $265.00
Export model available for 115 / 230

Kit S8-110. (less spkr. & pwr.
supply). 23 Ibs... . $32 do.•
c ") O _... <II!:")")ft nn



Ronald Lumcchi WB2CQM
73 Boy 26th St reet
Brooklyn, New York

Six for Six

• •

,
•

• •

•

Fig. 1. Dimensions of the six element yagi.

I~ 110,3" ....
99.5" .....

--- ~.6·
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As all hams know, activity on six has been
very high since the band was opened to Tech
nicians. Anyone who is determined can learn
enough to pass a Tech license test in a fairly
short tim e. So now this is the second largest
class of licenses and most active Techs are
on six. This has caused a lot of QRM on the
band; only the best equipment is useful for
fighting the other stations, particularly for DX.

This antenna was built for high gain to pro
vide excellent performance on six. It's a wide
spaced six element yagi on a 24 foot boom. It's
made of aluminum for lightness, low cost and
easy construction . The SWR is excellent over
the most used part of the band.

Each element is about a half wave long.
T he exact length can best be found by experi
menting. The distance between the elements
can also be adjusted for best results, a com
promise between gain, side lobes, front-to-back
ratio, S\VR, etc. The dimensions given worked
very well for me and are a good starting point.

Unfortunately, 24 foot aluminum poles for
the boom are hard to find. 1 used two twelve
foot HI inch 0.058 wall poles and butted them
together with an eight foot 110 inch dowel in
the center furnishing strength. A short piece
of a inch tubing over the joint gives electrical
continuity.

The elements are held 01' with Cesco Large
Yagi Clamps. If you can't locate them, you
might try improvising from broken TV an
tennas, etc. 1 made each element a little short
and slid a length of % inch tubing in each end
for accurate adjustment of length.

,.. ) DIRECTORSREFLECTOR DRIVEN ELEMENT

"
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Take a quarter wave length of RG-58jU. Find
its center. Remove one inch of insulation at
the center. Carefu lly cut the shield apart, but
leave the insulation and center conductor In
tac t. Gather the p ieces of shield together and
connect a coax connector to them with the
center connector going to one side and the
outside to the other. Tape the joint. Now short
each end of the quarterwave and tape. This
quarterwave dipole goes inside the driven
element, which is cut in half and insulated
from the boom with a piece of plastic. Notice
that there is no direct connection to the driven
element.

Mount the antenna at its center of balance
with a horne-brew wooden mast mount or with
a Cesco mount. I added two wire supports
from above the antenna to the boom to p revent
sag. Break these cables with egg insulators to
prevent unwanted resonances messing up the
pattern of the beam.
Adjust the element lengths for minimum SWR
and you're ready to go. I'm sure that you'll be
pleased with the excellent results and long
life of this antenna.

~1i52Fl
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A wide spaced antenna such as this one
has a fairly high feed impedance- at least com
pared to close spaced beams. There are a
number of different matching systems that you
can use. I used the Infinite Impedance Anten
na Match which was described h y W 6NAT in
the Murch 1963 issue of 73 . It's verv simple.

Fig. 2 . Matching system. . .. \VB2CQ~1

••



... and now from Amperex-
for all your intermittent, short-talk Mobile Communications Designs
AJOB-RATED TUBE AT AJOB-RATED PRICE

TUBE

1 , "OW"

"'C~"'l
SIZE



It's the new Amperex 8637, a
long- li fe, rad iation-coo led, beam
power tw in-te trode. It's the world's
first JOB-RATED tube for 60 watt
in termittent brief- talk, mobile
transmitter service. (I t delivers 72
wat ts from less than 3 watts drive
pow er under PHS' cond itions.)
Its qual i ty is st ric tly in keeping with
Amperex standards of exce llence and
yet it is on ly a frac tion of the size
of conventiona l tubes and costs
only one-th ird th e price.

It can be used as an RF power
amplifier, oscillato r and frequency
multiplier in communications
equ ipment up to 17S Me.

In o the r words, the new 8637
is just plain unbeatable fo r the
economica l and compact design o f
high-quality, push-to- talk gear for
delivery trucks, emergency repair
veh icles, taxicabs, marine, fire,
poli ce and avionics.

For complete data, write :
Amperex Electronic Corpo ration,
Tube Division, Hicksville, l ong Island,
New York 11 802.

ALL THIS-and AMPEREX Q UALITY, TOO
(One 8637 Push-Pull)

Frequency 175 M e
DC Plate Vol tage 600 volts
DC Grid ::2 Voltage 200 volts
Gri d ::1 Voltage -75 volts
DC Plate Curre nt . . . . . . . . . . • . . 210 mol
DC Grid ::, Curre nt 3 m ol
Drive Power. .. .. .. .. . 3 watts
Plate Input Power 126 watts
Useful PaWN O utput . . . . . 72 watts

Arngere»



John Speciolny W3HIX
728 East Brood Street
Quakerstown, Po . 18951

A State-of-the-Art Converter

The ham who wants to keep abreast of new
developments and uses of semiconductors will
find this converter interesting-though the cost
is likely to discourage any desire to build it.
This six meter converter uses three Philco
PA713 silicon integrated microcircuits. It con
sumes about 66 row at 6 voJts and provides a
7 me if output. Overall power gain is 40 db
and the noise figure is a not-to-outstanding
7 db.

An integrated circuit is a circuit which has
its passive and active components combined in
a thin block of single-crystal silicon. The cir
cuit components (resistors, transistors and
diodes in the case of the PA713 ) are formed
in the silicon by correct programming of p
type and n-type impurity diffusions. This pro
gramming includes the use of silicon dioxide
(Si02 ) as a mask for controlling the geom-

etry of components. Si02 is easily formed on
the surface of silicon by high temperature oxi
dation techniques. In areas where diffusion
of an impurity is desired, the oxide mask is
removed by a photoengraving process. Nar
row p-n junction channels surrounding the
circuit components are formed simultaneously
with the fabrication of the components.
Proper biasing of these p-n junction channels
achieves the required electrical isolation of
components. Many microcircuits are fabri
cated simultaneously on a single silicon wafer
of I" to H," diameter and then separated into
individual circuit chips.

The PA713 microcircuit is a low power,
direct coupled amplifier intended for rf, if
and video service. The locations of the tran
sistors, diodes and resistors in the photomicro
graph are indicated by the lellers A. Band C

Photomicrograph of the PA713
silicon integrated microcircuit.
The drawing below gives the
locations of the parts referred
to in the text.



Top view of the microcircuit converter. Bottom view of the converte r.

respectively. Fig. 1. shows the schematic dia
gram of the PA713 which is enclosed in a ten
lead low profile TO-5 package. The input sig
nal is applied to the base of QI througb
terminal four. Transistors Ql and Q2 form a
cascode circuit capable of about 20 db power
gain at 50 me. Transistor Q3 is an auxiliary
emiller follower which provides bias stabiliza
tion and bias control. Manual or automa tic
gain control can be applied throu gh terminal
one. The biasing network consists of nine re
sistors and three diodes.

F ig. 2 shows the interconnection of thrce
PA713 microcircuits with discrete components
to form the six meter converter. The 50 ohm
source impedance is matched to the input of
the PA713 rf amplifier by the tap on Ll and
adjustment of C2. C l and Ll form the tuned
input circuit. L2 and C3 form the output tank.

The tap on L2 provides a low impedance feed
to th e input of the second PA713 microcircuit
used in the mixer stage.

The third PA713 microcircuit is used as a
crystal controlled 43 me oscillator. L6 and C8
form the oscillator tank circuit which is link
coupled to provide the necessary injection to
the mixer. The 7 me if output is obtained at
terminal six of the PA713 mixer. The mixer
output tank consists of L4 and C6. L5 is
mutually coupled to L4 and provides a low
impedance output intended for connection to
a communications receiver capable of tuning
7 to 11 me,

As 1 said before, this is an interesting
project, yet impractical for most hams at
p resent. But in the not-too-distant future, we
may see microcircuits in ham gear because of
their compactness and uniformity... W3HIX
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At last a "mobile" transceiver with space saving features, predominantly solid state,
requiring only .25 CUBIC FEET OF YOUR CAR SPACE.

• Maximum lf2 ampere ballery (12 volt) drain in receiver; final tubes do not draw even
filament current until mike bullon is pressed.

• Instant heating 8042's in final provide 100 walls PEP output (165 walls PEP input);
otherwise all solid state circuitry.

• Torroidal final tank coil for higher Q & space economy.

• Convenient and easily adjusted controls with new style thumb control knobs.

• Instant receiver transmit operation, no tubes to warm up. H.V. power supply operates
only in transmit.

• Smallest size ever-43/sH x Ll 3/sW x 8% D.-10 Ibs.

SBT-3 $299.50 SBD·3A
DC SUPPLY $99.50 SBA·3

AC SUPPLY $99.50

TRANSCOM ELECTRONICS. INC.
375 HALE AVENUE

24

ESCONDIDO . CALIFORNIA



The SBA-3 AC power supply-spea ker conso le guarantees you'H have the finest operat 
ing position. One even the discrimination XY L wi ll be del ighted with . Large 4" x 6"
speaker and heavy duty power supply with external spot rel ay provi sions. Thi s mean s
you can go mobi le to f ixed operat ion in a matter of seconds.

SPECIFICATIONS
Freq . Range: 3780- 40 10 KC. 71 80 -7320 KC. 141 30 -14 3 60 KC

Semiconductors: 2-8042 Instant heating tube s , 18 trans istor s ,
2- varicaps, I - ze ne r, 9 di ode s

TRANSMITTER

Power Input: 16 5W pep
Carrier Suppression: - 4 5 DB
S.B_ Se lection: 80 -40 M lower

20M up per
Unwanted SB: - 4 0 DB
Ant. lrnped.: 30-100 ohm adj .
Power Consumption: .5 amps

Rece,ve_ 12 -15 amps
SSB XMI T.

Operation : P _T_T. No tube
filament on in ree.

RECEIVER

Sensitivity: _5" v for 10 DB
5 _, N N

• •

Selec t ivity : 3 KC @ 6 DB

Spurious: Image better than
60 DB

Sta bi li ty : Less 100 cps in any 15
min. period under norm al
ambient conditions

Aud io Output : 2 watt s

SBT-3 $299.50 SBD-3A
DC SUPPLY $99.50 SBA-3

AC CON SOLE $99.50

TRANSCOM ELECTRONICS. INC .
•

375 HALE AVENUE ESCONDIDO. CAL.IFORNIA

• •



Sylvia Margolis

Hamfest Out on a Limb

To us they looked like Americans-crewcut,
iced coke, T-bone steaks-the lot. They talked
like Americans and the hospitality they gave
us could have originated only in God's own
country. The gear was American, lush Collins,
slick Johnson, snazzy Drake. The names were
American-Bill, Scotty, Hay, Chuck. As for the
dinner-who in Germany BUT Americans
would serve thick slices of roast beef WITH
fried chicken at the same meal? And on a patio
too, already!

Yet the Daves and the Franks and the Toms
had one bitter complaint. "O.K. So we're Amer
icans with DL calls. But as far as the ham
publications go we might as well be foreign
ers. Nobody wants to know what or how we
are doing!"

True, it was only a chance snippet in the
British ham press that drew us to Heidelberg
for the Fourth Annual DL4/DL5 Hamfest.
On vacation in Europe from our home near
London, we planned to take in this little bit
of the U.S.A. as part of the trip. We'd sent
them a wire from our previous campsite, 70
miles away, but were not certain that it
would be delivered in time, so there was no
surety that we were expected.

Because no reciprocity exists yet between
Britain, Gennany and the U.S., we had had
to strip the mobile gear out of the car. The
most glamorous woman caught without her
girdle wouldn't know the extent of that
caught-with-your-pants-down embarrassment of
the keen mobile who is forced to go naked,
so to speak! Roll on reciprocity.

a) Group of DL4/5's at the Homfest dinner,
held at the NCOs' Club at Patrick Henry
Village August 3. Group includes DL4BS,
DL4ZY, DL4YM, DL4ZD, DL5GV.

,.

b l DJ0BS, Bill Symons, at the DL4/5 Ham
fest. Bill is Chief Engineer of Radio Free
Europe.

We arrived at noon, in 95° of heat. Pulling
the housetrailer in the Friday chaos on the au
tobahn, with two hot, sticky children enquir
ing punctually every five minutes how far it
was to the nearest ice cream, isn't the easiest
way of spending an August day. So it was
with some trepidation that we swung off the
turnpike, onto the quiet roads of Patrick Hen
ry Village. We had seen a big beam and
made for it like homing pigeons.

Patrick Henry Village lies at the side of the
autobahn, just north of Heidelberg, on a hot,
flat plain, with mountains shimmering in the
distance. Gaunt rows of what turn out to
be luxurious apartments stretch for acres along
avenues with nostalgic names-North Gettys
burg, Lexington, Alamo. In the center is a
village green, with cinema, school, bowling
alley, theater, a fine inter-denominational
church, shops, clubs and the Community Cen
ter. On this last building was erected the sixty
foot high beam and here the hamfest was to
take place.

Three hundred yards away the autobahn
traffic roared and blustered and screeched and
smashed its way between Munich and the
north. But this was American territory in every
respect and it was into America that we British



c} Scotty, DL4Z0, organizer of the Hamfest,
presenting one of the prizes.

had penetrated with brash, wide-eyed opti-
•rrusm.
A dozen men were putting up tents and un

packing ham equipment. Twelve pairs of eyes
focussed on us in unspoken challenge, much
as the eyes of the local Indians (or was it
turkeys?) must have met those of the Pilgrim
Fathers. Come to think of it, they were Brit
ish pioneers too, so who were we to worry?

We switched off the engine and sat there
and looked at them in dead silence. Then
somebody noticed the British registration
plates and realised who we were. They
swanned round us. «Have a coke!" \Ve were
home.

Callsigns, greetings, backslappings, reminis
cences. With the eternal magic of amateur
radio as a link we were able to put faces to
voices we had known for years. "How about
that, you old buzzard I Why don't you clean
up that signal of yours?" and "Still on AM?
Get with it, man. Help stamp out carrierl" and
all the silly, esoteric nonsense that joins 300,
000 of us in a . chain of human sympathy
throughout the world.

First-where to put the trailer from Fri
day through Monday? Why not right here?
Here? Won't the General mind? Hell, no
you're hams, aren't you? So we dropped an
chors, put up our elegant canopy, which we
use as a patio for the trailer, tastefully ar
ranged the outdoor furniture to please the
General and made a nice pot of tea.

They gaped at us in horror, ceremoniously
drinking this fearsome hot brew with milk,
keeping our stiff upper lips, with the mercury
in the late nineties. So had we conquered
(and lost ) Indial But once we had established
our British eccentricity, we compromised by
making great pots of good English tea, then
diluting it with great chunks of good American
ice. Eureka! We had discovered that most
civilized of American traditions-iced tea. Best
of both worldsI

d) The author, extreme right, with her hus
band, G3NMR, a nd fa mily.

That night we were invited to dinner by
Scotty, DL4ZD, the hamfest organizer. Oh
th at American hospitalityI Oh th at baked haml
Oh th at ice cream I Oh blessed, blessed ham
radio!

Next morning the hamfest stations were set
up, including two complete Collins rigs, and
36 hours of hamming began. The thermometer
climbed. At lunchtime we were handed sand
wiches loaded with inch-thick steak, barbe
cued Hawaiian-Chinese style, by Frank,
DL4DM, who comes from those parts.

Came the dusk and girls and men who had
been lolling around all day in Bermuda shorts,
re-appeared spruced up for the Hamfest Din
ner. Relaxed and laughing we strolled over the
Village Green to the NCO. Club, on whose
patio the dinner was to be served. By now
great black clouds were queing up for their
big laugh and it was a race between them
and the delicious meal as to who would get
down first! The dinner won by a minute or so
and we rushed inside the Club to have us a
ball.

The Hamfest Station operated all night, in
a tremendous storm , I remember waking to
hear the rain doing a cha-cha on the trailer
roof and thinking, "I hope they've had the
sense to lower the tent flaps, so that the gear
doesn't get wet. Doesn't matter about the
operators. Just look after the rigsl "

This hamfest was no different from scores
of amateur radio events all over the world. But
the DL4 boys resent strongly this feeling that
they are out on a limb, cut off from the rest
of American ham activity. An ocean and half
a continent lie between them and home, yet
they sense th at physical distance is not the
only obstacle that prevents them from being
part of the American radio amateur world. It
has taken a purely chance visit by British ama
teurs to put their hamfest on the map at all.

Isn't this taking isolationism a bit too far?
• • • Sylvia Margolis



Another NEW from

PROTAX™

COAXIAL ANTENNA SWITCH
With
AUTOMATIC
GROUNDING
Another fir st from Waters I Now, as easily as
you switch from beam to dipole . . . from 40
meters to 75, you can sw itch your entire an
tenna system to ground with the newest addition to our line o f coaxial switches, PROTAX,
automatic-grounding coaxia l antenna switch! Designed w ith the same advanced engineering
skill that outmoded all other coaxial switches two years ago, PROTAX is another gian t step
forward in " Convenience Engineered " ham gear by Waters. In effec t, PROTAX is two switches
in one . . . a regular antenna-selector switch wit h power-carrying capac ity of 1,000 watts that
becomes a grounding switch for all antennas (leaving the receiver input open) when the rig
is not in use. In two distinctive models: # 375 - six position and ground with back co nnectors ;
#376 - five position and ground with connecto rs in radial arrangement (#376 has its own
wa ll -mo unting bracket ).
Model 375 $13.95 Model 376 $12.50

DISTRIBUTORS

NUVERTE R converts your ten
m et er- tun ing superhet re
ce ive r into an HF /VHF Re
c ei ve r l - and with no
m o difi cati on s to the re
ce ive r! No swi tches Or relays
a re required, and Ave fro m
yo ur receiver provides auto
mat ic gain cont ro l at VHF,
too! Se p a rat e all - Nu vls to r
co nverte rs with high-stabil ity
c rysta l oscilla tors, and built
in AC power supply. Covers
lower 1.8mc in three 600 Kc
seg ments on both 2 and 6
meter bands.
Mod el 346 ...... ... $ 175.

NUVERTER® . . . adds 2
an d 6 meters to YOUR supe r
he t receive r!

$27.95

$29,95

WATERS

Model 371-1 UHF

Model 371-2 BNC

Provides 61 db of at tenuation

in 1 db ste ps . Used effect ivel y

in S-Meter calibratio n; check

rn g receiver sideband

supp ressi o n: measuring c ross

ta lk in switches, rece iver im

age and IF signa l reje ction ,

relative antenna ga ins, e tc.

Maximum power % watt, de

- 225m c. 371-1 has 50239

connecto rs; 371-2 has BNC

connectors.

WATERS WIDE
RANGE ATTENUATOR

MANUFACTURING INC.
WAYlAND, MASSACHUSETTS

SOLD ONLY THROUGH WATERS QUALIFIED

2 and 6 meters
COAXIAL FILTERS
Double-tuned resonant cavity
band-pass filters for both 2
and 6 mete r transm itters and
rece ive rs. Assu res outgoing
signal s free o f spu rious fre 
quencies and re jects high
level , out-of-band signa ls in
receiver. Requires no tun ing;
insertion loss held to 1.5 db
maximum . Nominal imped
ance 52 ohms ... maximum
power 100 watts, peak.
Model 373·2

(l44-148mc) .... $29.50

Model 373-6
(50-52mc) $32.50

WATERS PRODUCTS ARE
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Robert N. Tellefsen W7SMC/6
277 6 Tyrella
Mountain View, California

Are 201 Transistors Coming?

Fig. 1. Size comparison between Fa irchild
TY and TZ cases and standard TO-IS and
TO-5 cases.

SMAlL
METAL PLATE

WITH TRANSlSTffi
CHIP IN PLACE ,
WE LDED TO
COLLECTOR LEAD

CERAMIC HEADER
WITH LEADS

,

Fig. 2. Canstructian of Fairchild TV and TZ
transistor• .

,

FINE

tern, an unusual type of transistor construction,
and the wide tolerances permissible in enter
tainment devices. The silicon transistor chips
are made by the planar process to obtain
good high-frequency characteristics and uni
formity during volume production, The headers
on which these transistor chips will be
mounted are made of a black ceramic material
and have the emitter, base, and collector
leads imbedded in them . These headers and
the basic silicon planar transistor chips are
shipped to Hong Kong where the actual
assembly and testing take place,

•
P. 1 ~oh11d a~_n4_~4

TY TZ TO-S
C••ea Ca••

•
Stand a r d

7"0_18
C • • •

The 2.0-cent transistor may not be far off,
now that American transistor manufac turers
are beginning to compete with European
and Japanese imports. In recent months,
special lines with many transistor types priced
at less than a dollar have been introduced.

The primary market for these inexpensive
transistors is the electron ic entertainment in
dustry. For example, some economy transistors
made by Fairchild are used in the tuner portion
of the new GE 9-inch portable TV set.

Although these economy transistors are
intended for use by manufacturers, they are
also readily obtai nable by the average h am.
Several interesting devices call be found in
th is low-cost field. Within the Fairchild line,
for example, there arc very-low-noise audio
amplifiers, a low-noise VHF HF amplifier,
and RF power transistors. These transistors
come in two case sizes, TY and TZ, similar
to TO-I8 and TO-5 cases ( F ig. I ) . SO far,
the Fairchild line, listed in the table, appears
to be the only one to include both NPN
and PNP silicon transistors. These devices
are available throngh any Fairchild distribu
tor.

The low cost of Fairchild's line is due to
three things, an international production sys-

10 n .u~,u"....



Fig, 3. 200 me RF amplifier. L1 is 3 Y2 turns
no. 16, center tapped, Y4 in. dio., Y2 in.
long. L2 is 8 turns no. 16, tapped 1 turn
from cold end, VB in. die ., ¥s long . Ln is
0.4 to 0 .65 uh. The RFC is an Ohmite
Z-220 .

In Hong Kong, a transistor chip is first
mounted on a small metal plate. and then
the plate is mounted on the header surface
and spot-welded 10 the collector lead. Fine
wires are then spot-welded to the base and
base lead and the emitter and emitter lead.
This completes the connections to the transis
tor chip . The top surface of the assembled
transistor is then potted in a shallow dome of
black epoxy to protect the chip from mechani
cal damage. The chip is protected from
electrical change by a silicon oxide layer which
closely resembles quartz and is formed during
the manufacture of the chip. The construction
of these transistors is illustrated in Fig. 2.
When the completed transistors have been
tested, they are returned to the U. S. for
quality control checks and sale.

The low-noise VHF RF amplifier transistor
mentioned earlier is the 2N3fi64. Intended as
an RF amplifier for transistor TV receivers,
it performs well throughout the VHF spectrum,
especially at 50 and 144 me. At these fre
quencies, Fairchild claims a noise figure of
2 to 3 db. A maximum gain of 25 db is
available at 150 me, decreasing to about
10 dh at 501) me.

Table I

.4 6

.65

.90

.95

.70

1.30TZ

TZ

TY
TZ

TZ
TY

w max.
P NP high-current switch and
audlo amplifier.

iT = 200 me, P'or = 0.7 w max.
l'NP il amplifiers to 100 me,
Class C RF amplifiers.

iT _ 500 me, Po at 30 me
and 15 volts = 1 w, PT = 0. 7
w max.
f-r = 500 me, PT = 0.5 w max.

2N3639
2N3641
2N3642

2N3640

Approx.
Type Application Case Cost
2~3563 if amplifier to 100 me, oscillator to

1000 me. T Y $1.20
NF at 60 me _ 4 db, PT _
0.5 w max.

2N3564 Low-noise VHF RI" amplifier and
m ixer. TV .90

NF at 60 me = 2 to 3 db, PT
_ 0.5 w max.

2N3565 High -gain, low-noise audio pre-
amplifier. T V .90

NF at 10 ke = less than 1 db,
PT _ 0.5 w max.

2N3566 Audio driver, RF oscillator to 30
mc. TZ 1.50

Po at 30 me = 100 mw, PT =
0.8 w max.

2N3567 H igh-frequency amplifiers and
switches. TZ .90

2N3568 hr. at 20 mc 3, PT = 0.8

2N3638

A VHF HF amplifier using the 2N3564 is
shown in F ig. 3. At 200 me it has a gain of
14 to 17 db. for the best noise figure it should
be operated with a collector voltage and
current of 6 volts and about 1 milliampere,
or for the best gain at 10 volts and about
8 milliamperes. This transistor is a good
oscillator up to 1000 me and has been used
in experimental UHF TV converters.

Transistor types 2N3641 and 2N3642 are
also useful in ham applications. The 2N3641
is used as a 400-milliwatt-output RF driver,
and the 2N3642 as a l-watt-output class C RF
power amplifier. Three 2N3642 in parallel can
produce 3 walls output at 29 me with a 15
to 18-volt supply, and 2.25 watts at 13 volts.
They should do equally well at 50 me, as they
have an fT of 500 me.

A 10-meter transmitter using these two

t-, ,,
cr
! -12pl

•'00

"'

ca
.oo,

+-l~
~-----,

'"

1°'""'''
29 We

'"

".s-L'r"
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"'" C3
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TRANSFORMER <T
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Fig. 4 . Three watt
output 10 meter trons
mitter.



A. Shirt-pocket portable AM rodio

CL ASS B

OUT"UT
2N356T

....~
DRIV ER

2 "1 3566

ecce
DET ECTDR

"
A"' ''LIFIER

2N"~63

PRE A"'P """ CL ASS B l--iO
r- I-< DRIVER OUTPU T2N356S

2N3S66 t2l 2N:3S61'

_1- S TEREO
..- CERA"'IC

rf, T CARTRIDGE

RADIO AMATEUR
EMBLEMS ENGRAVED

WITH YOUR
CALL LETTERS!

IF OUT
D.S TO 1. 6 MC

PR EAMP
AUDIO CLAS S B

~~ DRIVER OUTPUT2N336 3
2N 3366 12I 2N336T

1" RF A"' P I-< "' IXER f-o2N3S6 4 2N3364

T
XTAL osc.

2 "1 3563

C. Shcr"1-wove crysla-controlled cowete

Fig. 5 . Possible uses for low cos t tra nsis
tors.

transistors is shown in Fig. 4 . An alternate to
the 2:\3642 for use at lower freque neies is
the 21\3568. Its capabili ties are similar to the
21\3642, except for a slightly higher PT and
a lower fT.

The ceramic headers used in these transis
tors do not di ssipate heat as efficiently as
metal headers, so when these devices are
used as power amplifiers, heat sinks are a
necessity. They must he of a type which
clamps firmly around the perimeter of the
transistor. such as those made by Wakefield
Engineerin g. Silicon grease should be used
between the transistor and heat sink for
maxim um heat transfer.

Uses for some of the other devices listed in
the table are suggested in the block diagrams
of Fig, 5.

Transistor prices arc definitely conung
down , most noticeably in enterta inment lines
that are not ad vertised to the genera l p ublic.
The Fairchild line is readily available, as are
others, but a little sleu thing may be needed .
Generally, it will not be available through
the nearest parts house but will have to be
obtained from the closest Fairchild distrihu
tor. A look in the Radio Muster will usuallv
locate him. However, the li tt le effort involved
genera lly pays off. w ho knows, before long
you Illay be buying your transistors for 20
cents apiece.

I would like to thank Fairchild SCllliu)Jullll:
tor for the informat ion and materials used
ill this article.

B. Low-cost 2-watts-per-charlel stereo phone OO'flIi fier
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I
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All ,1I",lrl;ll;o",
o rl' C1t1 uol "le,

Form

Toto l Am ount $ _

20 K gold
or Rhodium

ploted

" I~ 01 0 I ,f' re c 0 11 0

00

Handy Order

• for charm

Order any two emblems
of your cho ice at
the sa me time $8.00

$
20K gold

or Rhodium

~ed

20 K gold
0'

Rhodium* ploted

*

EACH
Sh ip~d Po~lpa 'd ,

Firs! Cion Mo il
;1'\ U.S,A.

Quonl ;ly G o ld or En g r oye
ord.,.d ITEM Rhodium ? Call le tte rs Pr ice

p on $5 .00

charm $5 .00

"e bar $5 .00

, lady's r -» $5 .00

bracelet. • $ 1.50,
I kevchain • $ 1.50I
I
I
I

I I
I Illinois residents add 4 % to x I
I I
I I
I Amount enclose d $ I

I :
I Name I
I I
I •
I Ad dress :
I I
I Cit)' Stale Zip I

: RUJ II ORDER TO RADIO AMATE UR CALL BOO K. INC :
I 4844 Fullert on Ave. Ch,cago, Illinois 606 39 :
I I

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

I
I

RADIO AMATEUR 116 k
De p'B. ca DO INC.

4844 W. Ful lerton Ave . Ch ic<lIqo , Illinoh bOb39
------------------------------------------I
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I
I
I
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I
I
I
I
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I
I
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new budget-priced walnut communications desk
groups equipment neatly, right in your living room

DESIGN
INDUSTRIES, INC.
P.O. Box 19406

••••••••••••••••••

INC.DESIGN INDUSTRIES,
P. O. Box 19406
Dallas , Texas 75219

TO:

Please send me the descriptive brochure
of Design Industries full line of com
municat ions desks and custom consoles
and the name of the nearest distributor.

Functional trough keeps cable neat. allows easy access
to connections. Equipment mounts safely on ti lted surface
at just the right operat ing angle.

AVAILABLE ONLY THROUGH AUTHORIZED DISTRIBUTORS

~"-"--------------------------------_.••••••••••••••, NAM EE _

•: s TREETr _.. ...",. ..- ,, - .

Y ou can operate your amateur
radio equipment right in your
living room with this inexpen
sive. " w if e - a p p ro ve d " c o m 
mun ications desk fro m Design
Industries.

You 'll li ke its custom features
. . . func tionally tilted top surface
holds your equipme nt at just the
right operating angle . . . deep
cable trough keeps desk top neat,
yet leaves connections accessible
... three drawers give you plenty
of storage room.

She'll like its rich w alnut fin ish
and mod ern furnitu re styling.

You'll both li ke its low price.
T he DIPLOMAT co mmun ica 

tions desk accomodates Collins,
R. L. Drake, Galaxy, Hallicraft
e rs , a nd mo st oth er mod ern
eq uipme nt.



F. R. O'Kelly Jr. W5VOH
418 E. Hickory Ave.
Midland, Texes

The Lowly Coax Fitting

The old saying-"A chain is no stronger
than its weakest link" is doubly true in radio.
One minor short circuit, bad component, or
poor connection can upset the proper opera
tion of any station. One of these connecting
links in our ham station chain that has at
tracted very little attention and is usually in
stalled as a hurried-up after thought is the
lowly coax fitting. Improper installation of this
little unit can cause malfunctions in your trans
mitter that will make you pull your hair out
(if you have any ). The final tube's face can
get red and even stick out its tongue and blow
its plate suppressors. The resultant poor signal
reports and operations do not stop with the
transmitter, but will cause a good receiver to
perform like a mediocre one. Endless time and
undue expense can be spent in searching in

the receiver fo r a problem that is hidden on
the outs ide.

There are many different approaches, tech
uiques or procedures, gimmicks or alternate
methods to obtain the end result of marrying
the coax cable to a coax fitting. However to
avoid confusion a method is presented here
that has been used by the author for many
years with success every time. The procedure
may appear to be more involved than some
but I assure you if the following instructions
are properly followed a coax connection will
never be the source of transmitting or re
ceiving problem.

The Chinese proverb-"A picture is worth a
thousand words" is followed here augmented
by only a few comments to fill in the back
ground of each photograpb.

A length of the viny l cover equal to
the total length of the coax fitting is
removed from the coble.

The exposed braid is then tinned
very rapidly and thoroughly with a
good hot iron. A two hundred fifty
watt soldering gun is used and per
forms better than a gun of sma ller
wattage. The soldering gun is moved
back and forth in a smooth, slow
movement. Hesitation in anyone area
is avoided to prevent damage to the
polystyrene insulation and possibly
shorting the braid to the center con
ductor.

.. - ..._._.. .-



Allow the tinned braid to cool a nd
scribe a line a round the ccble at the
locat ion shown in the photo. Do not
try to cut completely t hrough the t in
ned braid, but only scribe a line as
shown.

Apply two or three good solid,
Quick twists to the braid with pliers
and it will break with a smooth even
edge . Cut through the polystyrene to
the center conductor with a slightly
dull knife leaving a shoulder of poly
sty rene approximately 1/16 inch
wide.

Tin the center conductor carefully
and place the coupling ring on now
a nd facing in the proper di rection. It
is ve ry embarrassing to complete the
assembly and discover the coupl ing
ring has been forgotten.

Place the plug a ssembly on the
prepa red coax observing that the tin
ned braid is covering the soldering
holes in the side of the plug assembly.
Solde r the center conductor first with
a clean iron. Allow sufficient time for
thi s job to cool and judiciously apply
solde r to the soldering holes in the
plug a ssembly. Screw the coupling
ring onto the plug assembly a nd the
job is completed.

Always check for possible mistakes with an ohm meter, but if the above procedures are fol
lowed and normal care is observed you'll never he caught with your coax fittings down.

• . . W5VOH
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GOT

A

SIGNAL

TO

RADIATE?

•

ANOTHER

CUSHCRAFT

FIRST!
.$QUAlO is 0 full half wave, horilontally po lo ri led,
omn i-d irectionol antenna . Outstanding all around per .
fo rman ce is achieved through a 360

0
paltern with no

deep nu lls . Th e squa re shape a llows fu ll electrical
length in compact dimensions . Direct 52 ohm Reddi
Ma tch feed provides ease of tuning and brood band
co vera g e .

The 6 meter Squalos a re completely universal for
mounting anywhere. Th e y are packaged with rubber
suct ion cups for cor to p mo u nt ing and a horilontol
cen te r sup por t for most o r lower mounting. The 10
15-20 an d 40 mete r Squalos a re designed for mast
or to w e r mo u n ting . Squalo is ideal for net control,
mon itori ng, or g enera l coverage.

MODEL NUMBER DESCRIPTION NET PRICE
ASQ-2 ....... .. 2 Meter I." square · ...... .. $8.4S
ASQ·6 ... ...... 6 Meter 30" square · ........ 12.50
ASQ-I0 .... I. Met.r 50" square ·........ 19.50
CSQ·ll ....... 11 Meter 50" square ·........ 19.50
ASQ.15 ... ...... 15 Meter 65" square · ........ 23.50
ASQ·20 .... .... 2. Meter 100" square - 29.50·.... ... .
ASQ.40 4. Meter 192" square · ........ 66.50

Design a complete multi
t er- no sy stem to meet you r own
requirements . Squolos can be
mo unted one above the other o r
above existing beams on a sin 
g le mo st. Th e Squo lo tre e is a
hori zontally po larized, orn n id}
rectio nal system in any com
bi na tion of the 6 thro ug h 40
me te r amateur bonds. Th e
Squo lo tree ta ke s a m in im u m
a mou nt of space, and does
n o t requi re extra radia ls,
ground w ires, o r rota tors
co mmon to most mu lti
band syst e m s.

FOR

MORE
ox

PUNCH
ON

20

621 HAYWARD ST.
MANCHESTER, N. H.

USE

CUSH CRAFT

ANTENNAS

~VV\

CUSH CRAFT

For opo rlment dwellers, exped itions,
sma ll 101$, ond limited budgets, the
Squa lo provides omnidirectiona l cov
e rage, and full aize performance in
compact dimensions, on ly 8' squa re.

Amateur Net $29. 50
For comp lete informati on see your d istributor

or w rite Dept. A-l.

3 ELEMENT FULL SIZE BEAM
A re al DXer 's beam with full .1 5
wave e lement spacing (20' 611 ) boom
for ma xi mum gain and front to
back ratio. Full si ze 11/4" e lements
fo r b road bond coverage. Redd i
Matched fo r direct 52 ohm coox iol
feed . Th is is a b uilt-te-teke-lr beam
of 011 heavy-duty construct ion for
years of t rouble-free performance.

A m ateur N et $17. 50

2 ELEMENT FULL SIZE BEAM
For OX·ing in a limited space this 2 element heovy-duty
beam provides full s ize performa nce on a 10' boom.
It has excellent forward gain, broad band cov erage,
and d irect 52 ohm Redd i Motch feed.

Amateur Net $45.00

SQUAlO OMNIDIRECTIONAL DIPOLE
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s ee yo ur distributor or writ e for our free catalog of
UHF bea ms. Colin ear a rrays . Sq ualos , MOllobeam s,
Big W heels, an d the Blit z Bug Coaxial lig htning
arrester .

TO

$8 -1 ,50
72 .50
6 -l ./i0
u2 .50

f t

H element
28 ele me nt
4,,1 cleme nt
-1-1 element
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2 mete r
2 meter

1 ~'4 mete r
%, meter

ush
)

< -

WHO

AIH· llQ
AI H ·7Q
A2 20 ·1 1Q
A-I 30-11Q

CII sh Craft coax ia l stacking k it s arc ava Uable fo r
all of our beams listed . They are complet e
read y t o lise . Amateur net price $ -l.95.

Cllsh Craft Quad ar ray s are complete pack 
age systems of four matched bea ms with
Rtacking frames. har d .....are. and phasing lin es
for direct 52 ohm feed .

HAM

$1 3 .9 5
10 .95
11.95

9.75
29 .50
10 .9f!
15.95
14.95
21.50
32.50
-l9 .50
27./i0

THE

11 clement
7 element

11 ele men t
11 ele ment

Multi polarized
P ortable
P ortable

3 element
5 element
6 element

10 element
10 ele ment

FOR

2 meter
2 meter

1 % meter
% meter

2 meter
6 meter

6 & 2 meter
6 met er
6 meter
6 meter
6 meter

G &. 2 meter

A I H ·l!
A I H -7
A2 20 · 1 1
A-l 3 0· 11
AIH· 2 0T
A5 0 ·ZP
A 2 6·ZP
A 5 0 ·3
A50·5
A5 0 -6
A50·10
A26-9

The standard of compa rison in amateu r VHF/UHF co rn
muntcauoue . Cu sh Craft beams combine all alit perform
ance with optimum size fo r ease of assembly and mounting
at your s ite. T hese beams can b e mounted vertica lly,
ho r1zolltally. in p airs , quads, or virtually any combination
_ allowing you to design the antenna syst em that meets
ycur exact requiremen ts .
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Yu ri Medinets UBSUG

Expedition to UJ8·

20,000 Feet Up!

Semenov Bashi Mou nta in

This expedition was organized and com
pletely paid for by Trade Unions. Its goal
was quite sportful: to make a high altitude
ascent, taking part in a competition Champion
ship of Mountain Climbing (Alpinism) of the
U.S.S .R. I took part as a radioman, thanks
to my two hobbies- mountaineering and short
waves.

For the fi rst leg of the journey we flew
to Tashkent (Fig. I ) , into terrihly hot
weather. I visited the local radio club and
met UI8KAA, Swetlana, who was operating at
the time. The station is badly equipped with
a BC-312 receiver in bad condition, and a
BC-610 transmitter. The antenna is an ordi nary
\ Vindom hung low, and a ground Plane. Al
most all of the contacts are local; I tried to
work from that station, but the reception was
poor, and it is no wonder tha t U18KAA does
not hear our calls (from Kiev ) .

A few other hams wandered in, but most
of them were hurryin g to go out of Tash
kent ot take part in a Field Day-and that
in such awful hot weather! I tried sounding
them out about I.H .H.C.0', but most of them
were too young, except for U ISAM, a joyful
Uzbek, but he lives too fa r from Tashkent.

In Tashkent I visited an amateur, an old
mall , who operates a very elaborate station .

" I. H . H .C. : T he Iut eruat lonal H alll -H up Club . T h i.,
is a non-polit ical organization which arranges tra vel
between radio amateurs of d iffe rent nations. Headquarter!':
are in Great Britain, and membership extends through
50 coun tr ies. Write to G3CED or \V4W HN for det ail s.

38

He has a separate fla t, and a separate radio
shack (a very rare thing here ), and seems to
have all the tools and devices one could want.
The station is a 200 watt commercial type
transmitter, a good receiver with two conver
sions (very stable commercial type ) , another
receiver : NC-200 ; the antennas are ordinary:
ground plane and a jumble of other poorly
understood wires. His cottage is surrounded
by greens and looks very nice. This would
be an ideal place for the visit of a Ham-Hop
guest, but . . . the owner of this tiny cottage
and station holds a high post and therefore
is reluctant to give attention to IlIHC. He
knits his brows : his reputation is spotless and
he does not want to spoil it.

There are many enthusiastic and well
equipped UHF hams in Tashkent. It was a
pleasant surprise for me, because I had not
realized what UHF radio amateurs could do in
Asia with its wide open spaces. On the day I
visited they abandoned Tashkent and made
their F ield Day by sitting in a eirele around
the city in mountains at a radius of about 250
miles, at an altitude of 11-12,000 feet.

From Tashkent we flew to ash, the last town
before the mountains (Fig. 2). ash is more
colorful than Tashkent, and Jess Europeanized .

U 5 S R

~OSCOW

•
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Fig . I . Locotlon o f Tashken t
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Cottage we stayed in

Fig. 2 . Area of DX-pedition

before, to our surprise he did very well-per
haps because of his H ungarian descent. \\'e
complained only that there were too many
peppers in the meals!

In the beginning, the Ukrainian Federa
tion of Alpinism had made a weighty deci
sion ill preparing for this trip : don't take wom
en on the expedition. They figured that the
work would be too hard for women . Therefore
it was with considerable consternation that
we spotted four YLs in the group from
Kharkov. All our Leggings and threats did
not help, and we had to take them with us.
The fact is that the girls were plenty strong.
and 3 of them made it to the summit. That
is pretty good if you take into account the
fa ct that there are only 10 women in the
U.S.S.R. (and maybe 15- 18 in the whole
world ) who have climbed higher than 20,000
feet . .. . The fourth YL, Valia, had a lion's
bodv and a lamb's soul, and helped us in
bas~ camp. Usually she did something in the
kitchen with, and even instead of Nicolai, but
when mv voice sounded at the microphone, she,

Most of the population in ash are Uzbeks,
though the town belongs to Kyrghyzia. Uzbeks
are eternal agriculturists and strongly Moslem,
at least among the old people. T heir culture
is interesting; I could wri te a book about
what I saw, and that would leave no space
for QUf amateur activities.

From Osh we got automobiles and carried
ourselves and all loads through the mountains :
3 passes to the glacier Oktiabrskv near Lenin
Peak, about 200 miles from a sh. W e were
disturbed when we found that there were
no helicopters in a sh, but all went well thanks
to the very adequate automobiles "Uralzis"
which took us to the Oktiabrsky Glacier,
about 12 miles from the Peak. There at an
altitude of about 13,000 feet above sea level
we built a base camp. Pamir is very much less
pleasant than the Caucasus. There is no grass,
to say nothing of trees. There is much grey
desert. The grey becomes white, then snow,
snow, and more snow at 18-20,000 feet. All
of mountaineering consists of hard work; some
one has said that alpinism is the carrying of
big loads to long distances at high altitudes,
and without much necessity .... The aim of
our expedition was to climb to Lenin Peak at
Pamir ( F ig . 2 ). It is the third highest moun
tain in the U.S.S .R.

Other than the main team of climbers, there
were the serving personnel- a cook, a doctor,
a radioman (me ) and so forth .... In addi
tion there was one YL from Kharkov, the offi
cial delegate from the Sports Society-but more
about her later. The various jobs fitt ed oddly
on some of us . For example, N icolai the cook,
is the chief scientist of the Botanical Insti
tu te of Kiev . . . When 1 asked him what
he had in common with cookery, he replied
that he likes verv much to eat . . . Although
he is a bachelor 'and had never cooked much

A f Gt< Ato IST Ato P Al(lST Ato



A para s itic reflector

hounded along and sat beside me with open
mouth, catching my every word.

For the radio installation, I built a box from
wood, covered it with two tents, locked it
with guys, and installed my sta tion into the
"shack". There was an old aircra ft Tx re<...'OI1
structed and completed with SSB (8 13 in
the final ) , the receiver was the RCA AR-88,
and a home made high voltage rectifier unit.
The antenna was a ground plane made from
aluminum tubing which we had carried
strapped right to the fusilage of the airplane.
The whole sta tion was powered by a gaso
line motor generator.

I had never touched a power supply like
that before, and therefore fell into the top
of delight wh en I heard it working. From
time to tim e I had to repair it. I do not
understand anything about such motors, I
separa ted all possible parts every time and then
put them together. In spite of some extra
parts left over after such experiments, the
motor was always working.

Sometimes the equipment went bad, but
we got it repaired one way or the other. M y
first contact was with U118KAA who came in
.5 and 9+ . Then a 5Z3 went bad from vibm
tion suffered in travelling. I replaced it by a
few germanium diodes, but lost the SSB mode
of operation. To make things worse I could
not contact a sh during the first days. \Vell ,
finally I contacted a VU who called a UA3
station for me, and that ham sent a telegram
to our base in a sh: "we need a 5Z3-urgently".
The next auto caravan carried the tube to me,
and I finally appeared on SSB. The boys were
very happy, and I gave the country to many

4'

"'.000 <1fT
•

/

Refl ecting sys tem used to extend o ur range

of them. Unfort uuutcly, conditions were bad.
Nothing was heard from Western Europe for
most of the time. And only 6 hams from
the U.S.A. arc in Illy log for the whole two
months. Three of them were caught the last
day (all \\'5s ) when an unexpected opemng
occurred. Operation was closed by lack of
time at my end.

Instead of the \ V's coming ill well enough
to contact, I contacted a lot of Japanese
hams. Every day I heard signals from the
PadRc. Lots of KIIG, KXG, K~I6, etc. But
I have to say that these hams seemed to he
entirely deaf. They all use good equipment
(S-lines, ctc.) and all the time chatted be
tween themselves, To break them it is needed
to be +10 db over 5-9. Sorry, bnt I could
not put in such a signal from the Pam ir Moun
tains.

The operation of the Japanese was very
different. They were very kind, sensitive, and
responsible DXers. And despite their low
watts, it was always very easy to contact them .
There in the mountains I found an extremely
low noise level, and that helped.

Amateur radio had occasion to help us
with various kinds of information. At one time
I called \\'2PTQ/~ I~ I but as usual he did
not hear. Then Hnju, VU2i\'R called him and
said "that is sta tion UB5UG/UJ8, where two
British mountaineers died." Immediately I cried
out "Who died? What do you know about
British mountaineers??! ". Huju replied that he
had read a newspaper today and knew that
W . Noys and H. Smith from the Anglo-So
viet expedition had died on the ascent (our
expedition was about 50 miles from the Brit
ish one lead by Sir John Hunt. They were
climbing the Peak of Communism 0) . Our fel
lows were very disturbed, and the questions
came fast : when, how, where? But a sh could
say nothing: they had not heard anything
about itl We all spent a few minutes of si
lence (which is our habit in such cases) , hut
that helped nothing. Later we found out all
about it. \Vhen the accident happened. Sir
John Hunt flew to Dushambe by helicopter
and sent a telegram to England. Poor fellows:

• Formerly S talin P eak, h i.
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they trusted the glacier too much and did not
take suffi cient precaution .

After a few days of building the camp we
began to carry food and equipment along
the glacier toward the Peak, about 15 miles
from our place. over a pass. The hardest work
was to set up the intermediate camps, but
they were necessary for the climbing. I car
ried a 50 pound load without too much dtffi 
culty,

Xl y other mountaineering: work consisted of
setting parasitic reflectors on the main or "rul
ing" summits to supply an U HF con tact with
the peak (Fig. 3) . The reflectors were half
wave bars or ground planes mounted on
wooden poles. The experiment was successful
from the point of view of radio, hut negative
from the mountaineering one: the distance to
the Peak was too far for 0111' small walkie
talkies, but the QSO was FIl over the moun
tains for less distance.

As we approached the border region I had
a most unpleasant experience. One of our men
had accidentally taken with him the papers
necessary for our people to come through the
border region from a sh. It was necessary for
us to get the papers to a certain point by
ANY means. This point was 35 miles away,
without any road or automobile track. What
means did we have? Of course , only onr feet .
I was in better condition than the other fel
lows at the time, so on an early morning I
took these papers and set ou t through a real
grey desert. I went that way for 7 hours with
ou t rest. On my way, a small river rushing
into the valley (1 2,000 feet above sea level! )
soon disappeared. There remained only stones,
stones, and the horns of dead wild sheep .
No grass. A few poor flowers (Edelweiss, the
flowers of love. Hal ), which I put into my
hat. Because of wild animals there (snow
tigers, bears, and wolves ) I took an ice-axe
with me; a rifle would have been too heavy.
Through the whole miserable journey I thought
about the International Ham-Hop Club, and
about our being able to meet your hams. And
this pleasure brought a great calm to me
and the time passed quickly. Eventually I
came upon a road, and stopped a big auto
mobile driven by a Kirghiz. Because of my
odd red beard, burned nose, a strange hat
with Bowers, an ice-axe, and watch showing
the wrong (viz. Moscow) time-and my sud
den appearance near the State Border, he was
very impressed. Undoubtedly I was a spy .. .
I begged him to stop when we came to a
river, because I had not had any water for
7 hours in the desert, but when I even

The rig I used

moved my leg slightly, he stood on the accel
erator; it was important for him to prevent
this spy from jumping out on the way. We slid
from the mountain pass with the velocity
of a falling body. Finally he stopped before
a barricade in the road, and a soldier with
a gun came out. My driver started to dash
from the car, but I jumped out first, shook
the hand of the soldier, showed my docu
ments to him, and told my story in a few
words. The soldier was very glad to see a
mountaineer and he smiled widely. The driver
was flabbergasted, and took off as though
a demon were on his tail. I gave the papers
to the proper authorities . and managed to
grab a few hours of sleep . . . My walk
back through the long desert is entirely an
other story again.

I stayed in the base camp while the team
climbed the Peak. Though I felt strong enough
to climb with them I had to be on the radio
every minute ; I was the radioman. My corre
spondent in a sh was a Uzbek YL, Dina with a
nice voice. When the team returned I trans
milted a pile of telegrams to all the loving
girls, wives, and relatives. The usual text was
"all our love and kisses, please send 100 rubles
to Adler, yours . .. " ( Adler is a resort on the
IlIack Sea ). Dina worked without dinner. At
last, all was finished OK. At the foot of the
mountain we loaded 4 automobiles and left
for a sh .

We came to a sh dusty and tired. We dove
into showers the first thing. You can imagine
our pleasure to wash with hot water after two
months of washing in ice (and I do mean
ice!) cold water. Our faces were burned, and

-- .. . _ . - _. _-
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T he sta rt to the pea k. YL Al lo

because of this we had worn beards. \ Vhen the
gang appeared in a restaurant in the even ing,
the waiters did not come by for a long time.
and the other clients pulled their women close
to them. That wa s a very pleasant party. \\'e
invited Dina and her girl friend to take part
in i t with us.

Aeroplanes took us to hut Tashkent again .
We liked a sh very much. a sh has a new good
center, broad clean green boulevards, parks,
lake, and good public transport. We were im
pressed by the old town too, though it is small,
because none of li S had seen it before. I saw
that the life of the Asians had been greatly
changed for the better since the Hevolut ion.
The only question is: has it been done by
Communism or by civilizat ion generally? I
think the Former. To solve it fo r myself I
would have to travel through Iran, India,
Afghanistan, and compare .

We left Tashkent the same day. 1 visited
the club and gave QSL cards. On the TU-I04
to Moscow 1 heard English speech and met
some Americans from the sta te of Wisconsin .
They were 14-16 years old and very charming.
They seriously declared that they weuld call
me from their school ham station; b ut I did
not have the heart to disenchant them with
explanations about propagation . Our own fel
lows asked me to translate "is there black bread
in America?", and the American girl asked
whether or not any of us had ever been in
Xlichigan or California . M y friends and I
laughed very much, because it was like asking
"have you ever been on the moon?"

So . .. the expedition was over, and we re
turned safe with a score of about 400 contacts,
of all modes, with approximately 50 coun
tries . But the main thing was that we all had
a tremendous time.

Many thanks to W 6THN / 1 for helping to whip this
_tory into shape.



Joe Sport K4QYC
Route 1
Potsbu rg, Alabama

A Junk Box

Power-8WR Meter

Fig, 1. Schematic af the Junk-Box SWR-Powe r
Meter.

As every Ham knows, the a ntenna is the
making of your rig. No matter how much in
put power you are running to the final , unless
you call transfer most of the energy ill the
outp ut to the antenna , a mediocre signal will
be put 0 11 the a ir. Some means is needed to
dctcunine whether or not the an tenna is d oin g
its jul> . .\ Ian)' commercia lly built power and
stall(li ll!!: wave n.tio meters are 011 the mar
ket today, hut why bu y one of these when you
probabl y have all the parts y 0 1l need to build
one ill the old junkbox?

All !'ower/S \\,R meters are basically the
same in that they sample a portion of the for
ward voltage 011 the transmission line which
can he used to give an indication of power,
and also sample a portion of the reflected
voltage which is compared to the forward
voltage to obtai n a standing wave ratio . This
author built his own powerlS\ VH meter using
parts from the junkbox, and bought only a
minibox to build it in ( even this would not

have been necessary if I had not wanted to
dress it lip a little). The meter has three
posit ions for reading power- a 10 watt posi
tion , a 100 watt position, and a 1000 watt
positiou-suid OIlC position for read ing the
SWR .

To sample the rf the coupling is made by in
serting an insulated piece of hookup wire
about 12 inches long between the braided
shield and the inner conductor of the coax
cable, und bringin g it out the opposi te end.
Each end of the hookup wire is th en co nnect
ed to the proper termi nals on switch S- l . To
insert the hookup wire in the coax cable, re
move the outer co ver from the coax cable and
push the braid together from the two ends.
This will cause it to puff out and loosen. After
th e wire has been inserted it can be pulled
tight again and smoothed out. All other com
ponents are connected as shown on the dia
gram, with the layout depending upon what
it is to be assembled on .

As can be seen from the diagram, with
switch 82 in the number one position, the
tipper side of R2 is con nected to the rectified
rf voltage through S2Al , and the center tap
of R2 is connected to the high side (plus side )
of the meter through S2111. Likewise, R3 is
connected when S2 is in the number two posi
tion , R4 is connected in the same manner
when th e switch is in its third posit ion, and
H5 when it is in the number four position .
Switch S1 has only two positions, one to switch
in the forward (fwd ) voltage for a reading, and
the other to switch in the reflected (ref) volt
age. Only the forward position is used when
reading power, while both positions are used
ill determining the SWH. as will be explained
later.
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A WINNING PAIR ...
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the Swan Mark I the Swan 350
LINEAR AMPLIFIER T RANSCE IVER

Answering the need for a good qua lity linear in t he medium
price fie ld, Swa n has deve loped the Mark J. 2000 watts PEP

input, two 3-400Z Triodes and t he usual Swa n reliab ility
ma ke the Mark I a perfect partner for t he Swa n 350.

A

the Swa n 3 50 $395
t he Mark I $425 t.ess tubes

68 Pai r 3-400Z Triodes--$493 Including tubes

3lD
ANOTHER WINNING PAIR.. 'J

HENRY RADIO and SWAN, two leaders in the f ield, are dedi 

cated to designi ng, produci ng and distributing the f inest

equipment avai lable. For 38 years the Henry famil y has been
involved in using and selli ng shortwave apparatus. For

persona l attent ion to your com munications needs or prob
lems, please ca ll, wri te, or come in .

TED HENRY
W6UOU

BOB HENRY
WOA RA

WALT HENRY
W6NRV

6 % FINANCE CHARGE' 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS GOOD
RECONDITIONED APPARATUS. Nearl y all ma kes and models.
Big savings ! 15 day tri a l - 90 day warranty . 90 day full
tr a d e back on new appa ratus. W rite for bulletin .

CAll DIRE CT ..• USE AREA CODe

Butler 1, Missouri 8 16 679·3127
11 240 W. Olympic, Los Angeles, Ca lif. 213 477·6701
931 N. Eucl id, Ana heim, Ca lif. 714 772·9200
431 E. Green St., Pasadena, Ca lif. 213 684·0861
6116 N. 27th Ave. , Phoenix, Ariz. 602 AM 4·3895

\\W orld s largest Distributors of Short Wa ve Receivers"
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The parts listed on the schematic diagram
are the ones I used because they happened to
be available in the junkbox. However, the
value of the components used are not too criti
cal, and can easily be substituted if not avail
able. For example, potentiometer Rl may be
of any value from about 250 ohms to about
2500 ohms. I just happened to have a 500
ohm pot, so that's what I used. R2, R3, R4,
and R5 may be of values from lOOk ohms up
to 500k ohms, and too, each one can be of a
different value within this range as they are
all used individually and have no interaction
in the circuit. However, I would not use a pot
lower than lOOk ohms because of possible
damage to the meter, and I would not use one
higher than 500k ohms because the higher val
ue makes the tuning too critical. The capaci
tor CI need not necessarily be a .00.5 but
should be something close to this value at
1000 wvdc or higher. The diode 01 could
be a IN48, IN60, IN64, IN66, or some other
type and work equally well. Since I had a
IN34 on hand that is what I used. The meter
~n too, might be substituted with a micro
ammeter of some value (although a shunt
might be needed) or with another milliam
meter of a different range such as an 0-3 rna
or an 0-10 rna (however, it might not be
possible to get a full scale deflection on a
larger meter). As for the switches, it makes
no difference what type is used so long as they
serve the purpose. SI is a double pole two
position switch which could be a rotary switch
or possibly two spdt ganged. S2 is a double
pole four position switch which could also be
a single rotary switch or two sp4t ganged
switches, or another combination that would
do the job. The Amphenol 83IR connectors
are needed, but not absolutely necessary if you
have some other means of connecting the
input and output that will suffice. The six inch
length of RG 8jU coaxial cable could be as
long as twelve inches more or less if desired,
but a six inch length should do fine. Also, the
coax cable could be RG lljU if a 72 ohm
impedance is preferred.

Now, I believe most anybody who has been
a Ham for only a short time will have accu
mulated enough in the junkbox to find most of
the parts they will need, especially since the
values are no more critical. and allow for a
lot of deviation from the author's own con
struction.

It might be a good idea now to explain
how to set the meter up for use. To cali
brate for SWR readings, set the fwd-ref
switch to the fwd position and the
powerjSWR switch to the power position.

Next, connect the transmitter to the input
jack and connect the output to a suitable
dummy load if available; if not, you may use
your antenna, although its impedance might
not be an exact known value which means
your reading would probably be a little less
accurate than if a dummy load were used
(however, it would still be accurate enough
for a reference ). Next, load the transmitter
into the dummy load and adjust the SWR
sensitivity control R5 for full deflection on the
meter. Then switch the fwd-ref switch to the
ref position . ]f the input and output connec
tions have not been connected in reverse you
should now get a lower reading on the meter.
RI should now be adjusted to give a minimum
reading on the meter ( the meter will probably
dip, and this is where you want to leave it) .
\Vhen this has been done the meter is cali
brated for reading SWR, and RI should not be
adjusted again.

To use the meter for reading SWR, switch
the fwd-ref switch to the fwd position and
the powerjSWR switch to SWR. With the
meter connected in the line between the trans
mitter and the antenna, tum the transmitter
on and adjust the SWR sensitivity control R5
for full scale deflection, then switch the fwd
ref switch to the ref position and take a read
ing. The SWR can then be calculated from

lFwd + ref .
the formula SWR =Ifwd _ Iref. Assummg that

the meter used is an 0-1 rna meter, then a full
scale deflection would be 1 rna or 1000 micro
amps, and further assuming that in the ref
position you read 200 microamps on the
meter, then the SWR would be calculated as
follows:

'fwd + 'ref
SWR =~'---'---T'fwd - tref

SWR = 1000 + 200
1000 - 200

SWR = 1200 I 5 I
800 .:

It might be pointed out here that if a full
scale reading cannot be obtained after adjust
ing R5, then adjust for a half scale or three
quarter scale reading and still use the same
fonnula which will give a relative indication
of the SWR which will be fairly close.

To calibrate for power, still using the dum-

... ..._.... ,..~



my load, set the fwd-ref switch to fwd and
the power/SWR switch to the 10 watt posi
tion. Using a voltmeter with an rf probe,
load the transmitter until you read 22 or 23
volts, then adjust R2 for a full scale deflec
tion on the power meter. Using the E'/R for
mula you will find that with a full scale read
ing you are very close to 10 watts. If other
than a 50 ohm dummy load is used then the
amount of voltage needed for a 10 watt load
can be determined depending on the imped
ance of the load being used by referring to
Ohm's law.

The 100 watt position is calibrated by
switching the power/SWR switch to that
position and the fwd-ref switch to fwd, and
loading the transmitter until 70 or 71 volts
can be read on the voltmeter. Then adjust
R3 for a full scale reading. In the 100 watt
position an rf ammeter can be used instead of a
voltmeter, in which case a reading of about
1.35 amps would be needed, calculated from
the J2R formula. Again, these readings are
based on a 50 ohm load , and if a load of some
other impedance is used, readings may easily
be calculated by using either the E'/R or the
I' R formula. I might add that the rf ammeter
could hardly be used in calibrating the 10
watt position as the current would be too low
for any sort of an accurate reading.

T o calibrate the 1000 watt position the same
procedure is used as for the 10 and 100 watt
positions. Switch to the 1000 watt position on
the power/SWR switch, and to the fwd posi
tion on the fwd-ref switch. Load the trans
mitter until you read between 220 and 225
volts on the voltmeter or about 4 .5 amps on
the rf ammeter if it is being used. Next ad
just R4 for a full scale reading. Once this has
been done, all the power reading positions
are calibrated and need not be bothered again.
To read power all you have to do is switch to
the desired position and with the fwd-ref
switch in the fwd position, read directly from
the meter which can be laid out in divisions
to suit yourself.

The question might arise 35 to how you can
calibrate the 100 watt position when your out
put is only 50 watts, 75 watts, etc. , or, how
can you calibrate the 1000 watt position when

your output is only 150 watts, 300 watts, 500
watts, and etc.? Here you have two alterna
tives.

First, since this meter is to be used with
your own rig, you can calibrate it to match
your transmitter. If your output is 50 watts,
then instead of calibrating the meter for 100
watts, simply calibrate it for 50 watts at full
scale deflection, or if your transmitter output
is 300 watts, then calibrate for 300 watts full
scale instead of 1000 watts. The voltage and
current values for any given power can be
calculated from Ohm's law and the power me
ter calibrated in any position to read a de
sired power at full scale.

The second alternative would be to mark
the meter off in equal divisions of 10, 5, or
whatever you choose. If you have a transmitter
capable of delivering 75 watts, figure the volt
age or current necessary in order to have a 75
watt output and load your transmitter until
you have reached this amount. Next adjust
the pot R3 for three-quarter scale reading on
the power meter in the 100 watt position and
you now have this position calibrated for read
ing 100 watts full scale or 75 watts at three
quarter full scale, or 50 watts at one-half full
scale, and etc. The 10 watt and 1000 watt
positions can be calibrated in the same man
ner if the need arises.

As you migh t have alrea dy seen, in build
ing the meter you could eliminate any of the
power reading positions you do not need . If
you wanted only one position for reading pow
er, then the other two could be left out of the
meter completely, and the one position cali
brated to meet your needs.

Once all calibrations have been made, the
only control that should ever be adjusted is
the SWR sensitivity control R5. With a little
practice you will soon be able to get a relative
indication of the SWR simply by switching
the meter instead of using the formula. The
more it is used with different antennas, you
can begin to mark off indications on the meter
for permanent readings. If calibrated and used
correctly, you can get fairly accurate readings
of power and SWR with this inexpensive little
instrument.

.. . K4QYC
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HAM RTTY
This is the most complete book on the subject.
Written for the beginning Tr'e r as well a s the
expert. Pictures and descriptions of all populor
machines, where to get them, how much, e tc .

$2 .00

7 3 Magazine
Peterborough, N. H.

47



•

The
Design Industries

Diplomat

48

Wayne Green W2 NSO

••
For a lon g time I have been making do with

all ordinary office desk for my operating posi
tion . T his is OK, I suppose, but now that I've
invested ill one of the Design Industries Diplo
mat operating desks I Sli f e do appreciate the
improvement ,

T he Design Industries desk is slan ted at the
rea r so you r eq uip ment is directly facing you
when you operate, thusly making all di als and
knobs easily readable. When I had the rig Oil

the flat desk I had to lean over and sq uint to
see what frequency I was tuning, now it's
right there at me.

I've been looking for some tim e for an op
cra ting desk that was well enough made so . it
would fit in my lihrary and not look like a
work bench . This unit serves as both all op
erating desk and a working desk, plus being a
well made piece of furnitu re which has grea tly
improved the looks of the whole room. It has
two good sized d rawers which run smoothly
on nylon w heels plus a small middle pencil
d rawer. The overa ll length of the desk is 60",
the wid th of the slanted part is 13" and the
Hat part is 15". There is a cable trough along
the hack edge for intercon necting wires to
keep things neat.

All in all it is a nice piece of workmanship
and Design Industries is to be congra tulated
for maki ng something beautiful and useful
nvniluhle to us for such a reasonable price
($13fJ.95). I suspect that a good marry hams
who arc proud of their sta tions will be getting
these desks. . . . W2NSD



AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

25 mm . FI.9 normal a ngle lens In focusi ng "c" mou n!
$18.95

Model 400 lor TV channels 2· 6 (closed ) Only $149.95
ci rcuit) less vidicon

ModeJ 440 lor ATV 436·450 meso and lens.

Other lens ava ilable from $15 to $250 for our fantasti c
Fl .4 ZOOM lens.

Complete description in our catalog for l Or .

1735A

$100.00

$ 90 .00

S 75.00

any type 1" vidicon, new or used
give sa t isfactory service for amateur

7038

$85 .00

$75.00

$60 .00

Our choice of
guaranteed to
use . $35. 00

Grade 8 +

Grade B

Grade C

Vid icon tubes:

Grade A

$149.95
The VANGUARD Models 400 and 440 are factory assembled with the same precision 05 our indus
trial cameras now in continuous duty throughout the U.S. Complete with self-contoined synchroniz
ing generators, 4 mc. video amplifiers, power supply, tripod base plate and low power TV transmitter
which can ea sily be increased with simple linear amplifiers. Illumination can be as low as 1 foot-candle
when using our vid icon and lens. Picture sharpness is guaranteed to be eq ua l to the best capabilities
of any standard 525 line TV receiver. Modular construction and printed circuits permit quick replece
ment and servicing of major circuits . Weighs 11 Ibs.-measures approx. 8 " x 6 " x 6 " .

Crystal controlled horizontal scan ava ilable on eit he r model for only $20 .00 more . Add the suffix X
to model number.

Build ing yo ur own TV came ro? Our complete line of tested circuit modules and deflection yokes will
save you much time and money. Fully described in our catalog for 104' coin or sta mps.

,

$11.95 up
VANGUARD

TRANSISTORIZED CONVERTERS

Available • the following models :'n
Model Input me. Output me. Price

fOO.O 144 ·148 50·54 $12.95 ppct.

2M 300· £ 144 · 145 .6-1.6 $12.95 ppd.
300· F 144-146 28·30 $12.95 ppct.
3DD· Q 144 ·148 14·18 $12.95 ppd .

6M f 300. B 50 ·5 1 .6·1.6 $12.95 ppd .
300· C 50· 54 14· 18 $12.95 ppd .
300· J 50 ·52 28-30 $ 12.95 ppd.

20M 300· G 14.0· 14 .35 1.0 ·1. 35 $11.95 ppd.

CB 300·A 26.965 ·27 .255 1.0 ·1.29 $11.95 ppd.

WWV 300· H 5.0 1.0 $11.95 ppd.

Int'! . 300-1 9 .0· 10.0 .6· 1.6 $11.95 ppd .

CHU 300· K 7.3 1.0 $ 11.95 ppd .
CHU 300· l 3.35 1.0 $11.95 ppd.

Marine 300· M 2-3 .6 ·1. 6 $ 11.95 ppd .

Aircra ft { 300· N4 12 1· 122 .6· 1.6 $13.95 ppd .
300· N5 122 -123 .6·1.6 $13.95 ppd .

f ire, Police 300 ·P 155 ·1 56 .6·1.6 $13,95 ppd .etc.

2", Operate at 12 volts DC 4-5 rna. All above converters
are suppl ied w it h Motorola type connectors. For two
50·239 connectors instead , add 75c.

X uv lsror conveners available from $ 10. Circuit modules and government surplus equipment also ava ilable . Send 1O¢
coin or stamps for complete catalog.

For prompt shipment please include postal money order or cashier 's check. COD's must include 20% deposit.
Xew York City residents add 5% sales tar. Xew York Sta te residents add 2% sales tax . Include sufficient post
age for all items excep t converters and ci rcui t modu les which are postpaid .

VANGUARD LABS
Dept. H·IO
190-48 99th Avenue
Hollis, N.Y. 11 4 23

OCTOSER 1965 49



"
13

11

21

36

40

53

1

26

31

2

32

50

3

29

4

21

II

24

20

12

15

46

51

5

54

6 1

52

I

16

35

41

9

39

Jose ph Gaude t K1elM
61 Adele Avenue
Haverhill , Ma ssachusetts

Ham Cross Word

Across ,1.3. Xut winners
.36. LC circuit

I. Versatile ham meter .37. Sack- Measuri ng instruments .38. Eatsa.
10. Relat ion betwee n numbers 40. State in \ V.5
12. T o su it 41. Obscure
1.3. Tihet land 4.3. Switch handle
14. Variahie resistor 44. 150
1.5. Sell 4.5. Animal park
lB, Power 46. Ilam record
17. Used with a bolt 48. Concerning
IH. Points of mi nimum vol tage 4H. Type of poetic foot
21. W ooden pin 51. Senior operator
·1:) Day of the week 5.3. Region in OE-- .
2.t. Pronoun 5-1 . Receiver control
0 - What an overheated xfmr ca n dozo.
26. Cont rol Down
28. H end coverings
] 9 , Mal t beer l. \ Vhat's in a tube
30 . The oxr, XYL 0 Teletype_.
sr. Printi ng m ea sure .3. wheel
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Concentrate on 20 meter s > - - the
best DX band today. Use a Mosley
ful I-size A-203-C wide spaced,
gamma matched, 20 meter beam.
Features: VSWR 1.5/1 or better.
Rated for full power. Assembled
weight 40 lbs, Turning radius 22
feet.

Exclusive Mosley element design
virtually el iminates el ement flutter
and boom vibration.

-for
20
rrleters

45.
47.
.50.

-o.
6.
7.
8.
9.

10.
II.
12.
18.
20.
21.
23.

ONLY $495.00

TEL C 0
575 7echnology Square
Cambridge, Mass. 02139
Phone 617·491·4050

If li SIX METER
~

2 KW PEP LINEAR

MODEL TLA-2050

* Only 6 wa tts of drive requ ired
>:< Uses four 4X ISO's (1 KW on CW)
~, Built - in solid sta te powe r supp ly
* Desk or ra c k mount
" Covers 50-54 me with no tu ni ng

4. Half way from KP4 to 'VI
Measure of resistan ce
Oscillator
Preposition
Officials in T A
Hul e
Rave
Follower
Fermented drink
G lands coffee break
Owed
Place
Handy during a contest
Transistor electrodes
\V4 state
Division of ti me
Self-contained replacement unit
Race track vernacular
\Vriting flu id
\Vell known ham d ist rib utor
Pol ish
Thin
Silent
Members of loAH
Leave alone
Inductor
Dullard
I have traffic (Z sigs .)
I Iarmonic chaser
Title for O i\1
Half an CIll

27.
28.
,30.
31.
32.
33.
34.
3,5.
36.
37.
.39.
41.
42.
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Roy Pa fenberg W4WKM
316 Stratford Avenue
Fairfax, Virginia

Automating The

Two-Tone Test

The problem has been stated; IIOW for the
answer. This article describes a method of
automat ing the two-tone test. \ Vhile specifical
ly applicable to the Heath HO- lO Monitor
Scope, it may' he revised to sn it other equip
ments, including home-brew. In th is control
sys tem, a control voltage jack is installed on
th e hack of the HO-IO. When the TONE
GEN switch 011 the 1-1 0 -1 0 Mon itor Scope is
switched to either th e I kc or 2 TONE posi
tion, an external relav switches out th e micro
phone aucl connects the tone out put from the
HO·IO to th e input of th e transmitter. In
addition, another set of relav contacts may he
used to sw.tch the ou tput 'of the transn;itter
from th e antenna to the dummy load . This
uutcnun sw.tchmg circuit, using a coaxial re
lay, is entirely conventional and will not he
described.

Circuit ry of this control system is shown ill
Fig. l. Mod ificution of the 1I0 -i O is minor
a nd consists of the installation of one phone
jack, one resistor and the changing of a second
resistor. Install a tie point under the power
transformer mounting screw and install the
phono jack as shown. \\'ire the new resistor
as shown in the schematic. Note that resistor

The quality of your sideband signal is very
much dependent on the proper adjustment
and operation of your transmi tter. Even the
best equipment is capable of genera ting sp uri
ous output Frequencies and interference if im
properly adjusted . By far the best way of
insuring the q ua li ty of your rad iated sign'a} is
th e use of a monitor oscilloscope. Preferred
practice is to lise th e scope in conjuctton with
an au dio osci llator and injected carrier (or two
au dio osci llators) for initial ad jus tments and
for routine maintenance checks. Following
these tests, the scope should be used to con
tinuouslv monitor th e tra nsmitter output, using
either bow-tie or envelope d isplays, The econ
omical availability of specialized oscilloscopes,
such as the Heath HO-lO Monitor Scope.
makes it a simple matter to meet these re
quiremen ts. To further simplify th e procedure.
the Heath 11 0 -10 contains two audio osci lla
tors for making two-tone tests.

However, even those amateurs who own
the requisite equipment conduct the two-tone
tests all too seldom. \Vh,,? First Vall must. , -
unplug the mike and patch in the audio tone
or tones. Then you must disconnect the anten
na from the transmitter and connect the dum
my load, Now you are ready for the tests and,
after adjustments are completed, you must
perform the steps in reverse. Then, if things
look different into the antenna, perhaps it
would be best to go hack and refine the
adjustments. At this stage, vou S;.1\· the heck
with it. it's close allyway, ;\;1<1 you' go 011 the
ai r. Future tests are postponed simply because
of the Inconvenience of making the two-tone
test set-up.

-
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POLVCOILS

55 Types of Air -Wound Inductors with exclusive " 0" Shaped support rods.
Internal material hang-over in the electrical field is minimized for lower loss of
energy and higher " Q" characteristics.
Complete Sizes: Diameters Yt'" to 3"; lengths 2" to 10"'.

• Write for Bulletin CP- IOOI. • FROM YOUR DISTRIBUTOR ONLY.

POLVSWITCHES

For Finger-tip, Multiple l oad. R.F. Power Selection- No disconnecting or
reconnecting balky Coax fittings. Safe, Accurate.

3 MODELS PRI CE
PS750-Single Pole ,S Position $9.95
PS751-Two Pole, Two Position 8.95
PS752-Singl e Pole, 2 Position 8.45
Features : Heavy Switching Elements . Compact Designs . Knob and Plate
included • Maximum Ratings • Attractive Colors • Solid Quality

• Write for Bullet in CP·l002. • FROM YOUR DI STRIBUTOR ONLY.

•

POLYPHASE INSTRUMENT COMPANY
COMMERCIAL PRODUCTS DIVISION / BRIDGEPORT, PENNSYLVANIA

Ask you r Dist r ibutor f or PIC Components, q uati t y-engtneered since 1948

Parts List
J l-Singl e hale mount phono jack.
J2, J3- 3 - conductor microphone jack,

Switcbcrcft C- 128 or equa l
J4- AC receptacle
P 1, P2-Phona p lug

is minimized and the dummy load gets the
use that it should . While the circuit change in
the H 0-10 raises the voltage applied to V3
and V4 in the normal operating condition, no
ad verse results were noted. Also, in the test
condition, the voltage on these stages is low
ered somewhat with no ill effects .

Relays, particularly surp lus units, are cheap .
Why throw a multiplicity of switches and
make like a one a rm paper-hanger when you
can automate your stat ion?
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H41 must be changed to a 15,000 ohm, 2
watt unit.

The control relay and the required con
nectors are mounted in a Bud CU-2103-A
Vlinibcx which measures 4" x 2ll" x 2ll".
The aud io connectors may be of any type you
desire although the types specified are com
pact and allow push-to-talk circuitry to be
carried through the control unit. The relay
shown in the photograph is a surplus unit.
Those without well stocked junk boxes may
use a Potter and Brumfield type Ll\lll. Use
shielded leads for the wiring. A hi-f phouo
type patch cord was cut up and used to wire
the unit shown in the photograph.

The control box cover is secured to the
back of the 110-10 with the self-tapp ing
screws used to secure the scope in the case.
The patch leads fro m the control box are then
connected to the app ropriate jacks on the back
of the 110-10. Plug your mik e into the micro
phone input jack on the control box and install
a shielded cable between the control box out
put jack and your transmitter mike jack. Now
wire a coaxial relay so that when the control
box relay closes. the transmitter output is
switched from the antenna to a dummy load.

The operating convenience of the control
sys tem is out of this world. On the air testing



Bill Hoisington K I e l l

Two-Meter Solid State

Walkie-Talkie Transmitter

ited a book listing "over 3,000 transistors."
Let's pick out just one good one and put it
on the air. The spec sheet on the one in
volved, an SYL4221, says "gain-bandwidth
product is 85Q me minimum, 1000 typical",
Note carefully this is megacycles, not kilo
cycles.

Wbat does this mean? Well, as a compari
son, the gain-bandwidth product of the 6AK5,
a real red hot WW2 tube, is around 400 mc.
This gain-bandwidth business incidentally tells
you something about the device. A 6AK5
tube is thus about all through at 400 mc. How
then can a transistor beat it? A story of the
rf advance of these little solid state miracles
since they were invented some 16 years ago
will be undertaken later, but only if the facts
can be dug out. Around 1953 I lit a bulb
on 75 meters with one of them as an rf ampli
fier. Since then I have watched with great
interest their march up towards microwaves.

Several years ago some very large ads came
out, like "750 milliwatts 250 me", and so on.
If you read all the fine print in the ad, you
found that you could have either the 750
mw or the 250 me. But not both at once!
You were "supposed to know" the little dot
between those two nice big figures was meant
to read "or".

CB has given a boost to 10 meter trans
mitter typc transistors. UHF TV apparently
has given the greatest push towards economi
cal UHF types, at least in the low power
region.

Other things to remember are prices and
db gain. Manufacturers getting 4 db gain with
10 watts out on VHF would crow about it.
And charge $80 for onel In fact, in a recent
article on rf amplifiers at 144 mc the author
(again the honest type) says "The price of
the transistors used are out of the reach 01
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Transistors have come a long way since
1950 when I first started to work with them
on 75 meter Ione. They still burn out at the
drop of a pin though. Usually your collector
current meter pinl I cured that for the moment
by wiring a no. 49 bulb, 2 volts-60 rna, in se
ries with the battery lead. They do work but
you've just got to pay more attention to safe
ty. The transistor's that is, not yours. I wound
up on this rig with a box of dead soldiers, as
usual! Only six this time though. I'll say one
th ing for them, when you do you get them
working right, they do seem likely to work for
a long time.

I can see them cutting down size, weight,
cost and heat in all TV sets eventually, but
that will require loads of very careful work.

When you hike or camp away from that
plug or car battery then they become interest
ing. Even mandatory one might say. Because
you are then carrying the power supply, and
every dc watt counts. Ever struggle up Slide
Mountain (Catskills, 4,000 ft. elevation)
toting a car storage battery? I did. Once!

What a deal! Some ambitious soul has ed-



CRYSTALS are not all the same I

Send tor Free Catalog w ith Circuits

CRYSTALS
411 7 W. Jefferson 8lvd.
las Angeles, Californ ia 90016
Phone 213 - 731 -2258

If your dealer is tempora
rily out o f stoc k or does
not carry T exas Crystals,
send us his name along
with your order. Mini 
mum o rde r, c heck o r
C.O.D. is $5.00. Add 5¢
per crystal for postage,
lO¢ for air mail.

.TEXAS CRYSTALS quality is
outstanding as evidenced by use
in numerous government space
projects where there's no oompro
mise with quality, reliability or
accuracy. For commercial two
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quency control crystals. Texas
Crystals are your best buy.
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A Diyision of Whit.hall Electronics Corp.

ALSO IN STOCK:
DELUXE SWAN.400 with all Accessories

$139.95
139.95
240.00

List

603~2~~-~3S8 ' CO NCORD. N . H.

" Used Equipment Special"
SWAN SW·120
SWAN SW-175
SWAN SW·240

Write for Latest Complete

5 BANDS 400 WATTS $395.00
3.5-4.0 me, 7 .0·7. 5 me, 13.85-14.35 me, 2 1.0 -21.5 me,
28.5-29 .0 me (10 meter full coveroge kit evc tleble),
Ho s Transisto rized VFO, crystClI ICltt ice filter, Ale,
AGe & S-m@ter. 320 wCltfs CW input, 125 AM input.

• AC Powe r Supply, motching eeblnet with Speaker
$85.00

• 12 Volt DC Supply Model 412 $130.00
• Plug· in VOX Model VX-l $35.00

.
P.O . BOX 312

&~RADIO

the average amateur, $100 to $200 range."
And still with only a few db gain! Watch out
for that last one. This is why some circuits
show "four 2N- in parallel!" Some of the li t
tle ones can be quite good as far as db gain
at UHF is concerned. Maybe Uncle Sam
(that's you and me) could buy the $200 ones
and sometimes he did. If you were in orbit
and had to talk back home that's ok. I cer
tainly am willing to help pay my mite to get
our brave space cadets down again. But, for
the amateur use, too high. The dollars, that is.

Fortunately, as time goes by prices do seem
to always drop. That is, for semi-conductor
devices. Which is more than you can say
for groceries.

The transmitter to be described below
makes use of relatively low-cost transistors
now available.

VHF Amplifier Design and Neutrali:l"ation
You can get a real boot out of this. Prac

tically as many schools of thought as there are
writers. Some make no mention whatever of
neutralization. Some do. Some speak of uni
lateralization. Don't let that 17 letter word
bother you. It just means that transistors have
resistive nuisance feedback as well as capaci
tive nuisance feedback and you have to "neu
tralize" both. That's "unilateralization," For

n r:TOAFR 19M 55
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high frequency power amplifiers will require
neutralization". This of course ties in with the
above mentioned 4 db gain and the leaving
out in some published circuits not only of
neutralizing but even any mention of it. Or
why it's left out. It also explains why neu
tralization is required with the transistor
shown here. Simply because they are too good
not to require it on 2 meters. Live and learn!

That solves for the time being the question
of neutralization for this transmitter.

So, for neutralizing fi rst I tried a 2 meter
tuned circuit capacity coupled, loosely, be
tween the collector and the base, also trying
it between the collector and the hot end of
the base circuit. This gave the first real sign
of li fe to the rf output as the 180 degree out
of phase energy attempted to cancel out the
internal feedhack capacity of the transistor. It
did work fair, but was touchy, and of course
wou ld be strictly a single frequency affair.

After due deliberation I came up with the
neutralizing circuit of Fig. 3. At least it works.
You can of course see the resemblance to a
more or less standard neutralizing circuit. The
inductive coupling is low impedance and read
ily adjustable as to amount. by varying the
number of turns. or their placement, or both.
It also leaves the rest of the collector circuit
as is. It's hard enough to get a decent handl
ing collector circuit on 2 meters without hav
ing to put in neutralizing taps, ungrounded
tuning capacitors, etc.

So now we have variable inductive coupl
ing: for low-impedance neutralizing. The re
verse phase is easily obtained by turning this
coil over. in case you had it wrong at first.
Just remember the old "blooper" rule, with a
plate coil and a grid coil wound the same
way near each other on the same coil form.
put the plate on one end, and the grid on the
other. That's for an oscillator with 180 degrees
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Above. Fig . 2. Trial circuit. Transistor
should be shown as NPN . Fight. Fig. 3.
Finol circuit.

the time being for amateur rigs forget about
the resistive part. Be happy if you can neu
tralize the capacity component.

Now to get to the point. Setting up our
good transistor, it's got to be good for two
meters because it is listed as a 1000 megacy
cle amplifier, oscillator to 2000 me." I started
111 .

F ig. I shows the crystal oscillator and tri
pier. (Yes, I know l 've always advised doublers,
bu t you see, th is rig is supposed to he low
cost, high efficiency, low drain, highly port
able, etc. ) This is essentially the same circuit
as described in a previous article, «A Two
Meter Signal Source,' but is optimised for
maximum outp ut 0 11 144 as an exciter-driver.
Until fu rth er notice the litt le transistor with
its milliwatt power and low voltage can be
considered as Hot pushing the 48 megacycle
rock around. This does not mean you can
put in a VHF power job as the oscillator
unit with maybe 100 volts and 3 watts. The
48 megacycle crystal might just not like
that.

Fig. 2 shows the rf final test set. Note the
bare simp licity of it. Xly first thought was to
use an untuned input as shown in most dia
grams. Started off OK, base excitation loads
lip the collector mils, but when I tuned the
collector circuit through 2 meters, Zilch! Ex
citation drops to almost zero and only by a
severe amount of fiddling around does the
rf output bulb show even the tiniest glow.
\ Vhat about neutralization? So, more study,
through a baker's dozen reference books. 73's,
CQ's, QST's, Electronic World's and Radio
Electronics back to 19.58 and the handbooks.
Nothing much there on the subject. I did dig
up however an actutely interesting piece of
information. It seems that present day VHF
power transistors aren 't good enough to re
quire neutralization! The statement is made
that "As high frequency transistor power
gains improve it is expected that high gain

s. 73 MAGAZIN E
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You don't have to guess!

""

Sony combination headset and microphone
for hand-free mobile or fixed operation.

Allows you greater freedom to move arou nd, take notes, and enjoy your
rig more than ever. T he dynamic type m icrophone and t he 8 ohms im
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out of phase grid-plate operation. It is also
the way to neutralize if you use just the right
amount, in an rf amplifier!

Also remember that more plus voltage on
an npn base makes the collector go more nega
tive, like a grid and plate, so the same rules
hold for a grounded (or common) emitter
stage.

Adjustable low-impedance (simply because
it is large ) capacity coupling is used over to
the base, Cn in Fig. 3. And I think it can be
arranged to be quite suitable for 432 mega
cycles.

With this neutralization the amplifier stage
works fine on 2 meters. Lights a no. 49 bulb
brightly. Looks almost like quarter watt out.
But don't modulte it that way. Tried it out on
a little 2 over 2 beam hung on my rotator
mast below the 432 14 element Yagi. Carrier
went 25 miles or so. QTH here only 100 ft.
above sea level. See later tests also.

Note the assorted bypasses on the emitter
and collector returns. The 500 ohm variable
in the emitter lead can be left out as it stays
mostly at zero. The collector mils run between
10 for a 12 volt battery, to 20 miles for a
24 volt battery supply. But, to repeat, do not
modulate it that way! Read below what hap
pened when I did.

Note also the copper strap inductance with
six turns parallel tuning on 2 meters!

Modulation
This seems to be the same story all over

again. RCA handbook has nothing. QST
Handbook either. Very few construction ar
ticles have much to say about it. I understand
that when Raytheon was working on their
new all-transistor marine radiotelephone that
came out this year they found it very difficult

•
to modulate 100~ and had to develop new
and patentable modulation circuits for it.
Proof enough?

There is one article by a lad who appears
to know a lot about it and has done a lot of
work on the subject. He first goes in for base

modulation, which seems to me like the old
grid modulation at first glance, and then he
really gets into the business with what he
calls "series collector" modulation. This turns
out to be a circuit for using the modulator as
a variable collector resistor. It requires twice
the battery voltage, which he honestly admits,
and then he also modultes the driver, which
has been required in grounded-grid tube cir
cuits. And the result is "more than 100~ mod
ulationl" A form of controlled carrier modu
lation.

Then what happens? He goes on to say
that receivers may not be able to handle this
type of modulation. This is where we get off.
Mobile and point-to-point services can use spe
cial receivers. I've often thought of certain
types of special jobs for tests between two
amateurs, but this walkie-talkie transmitter is
for general use. So, I just hooked up the
most economical af design I had using small
transformers, with good old collector modula
tion. (Not that I won't play around with that
I50~ idea myself later. )

The modulator itself is just straight af
work, on which plenty of real good dope is
available and published. The problem is just
what to do with that audio when you get it.
Here, as mentioned, I simply modulated the
collector voltage by inserting a modulation
transformer in series, like with tubes. And
promptly burned out a whole mess of good
UHF 2,000 mc transistors. Just so it doesn't
happen to you, this is what took place. In
trying out various modulation transformers
(and transformers, period) some of which
had nice labels like "16 ohms", "48 ohms",
etc., I assumed that there wouldn't be too
much af voltage on such low ohmage second
aries. Was I ever wrong! Incidentally I was
using a single large audio transistor and a
carbon rnic. in this first modulator. (Not
shown). The first time I laid the mike down
on the bench, Ping!, out went the transistor,
shorted out from collector to emitter. Defore
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I got wise and put my vrV"1 on the modu
lation transformer second ary and found as
much as 50 volts of af, several more went
outl Add that 50 volts to the 24 collector
volts de that I was using, and no wonder. So,
too late wise, but still better than never at all,
I dropped the collector voltage back down
to 12 volts, de, and kept my eye on the ac
modulator voltage before switching on the
collector. And while talking alsoI Since then
ok. Just another item about transis tor work.
Hope it doesn't happen to you. We'll investi
gate later some 100 volt transistors. with an
eye on the price and the gain figure. The little
ones described here are only rated at 20 volts,
hut they work also on 432!

On the Air Tests

As I "tune up" a modulator I listen in on a
tuned crystal detector, transistor af amplifier.
and earphones, the kiod with the big ear pads
on them. This is pretty good for a start. You
can compare modulation nicely with YOUT reg
ular rig if you have one. Of course, this
doesn't te ll the whole story. Like FM, over
modulation , etc. It does check reasonable fideli
ty of speech though , and distortion is heard
right away. I have heard plenty of lads with
rf-nf feedback who should have been listen
ing to their carriers!

The vital check of course, is to go over to a
friend's house and "hear yourself as others
hear you." The first time I did that I changed
modulators in a hurry. The final one shown
in Fig. 4 works OK. It also uses quite stand
ard parts and will get you on the air walkie
talkie. On your beam at home it will also sur
prise the heck out of you and your buddies on
the band nearby! It is kind of an eerie effect,
going on the air with such a rig for the firs t
time. Someone calls you and you look over
your shoulder to see who it might be that
he's calling. Soon your confidence grows
though, and you're talking like you had 100
watts instead of 100 milliwatts.

I've always maintained that if you can light
a bulb you can be he herd. Even though it's
only a no. 49, 2 volts at 60 mils.

Reports on modulation run from 75~ to
"nearly 100%", "clean carrier, no splatter",
"modulation excellent", (took that one with a
grain of salt). Worked four stations in the
first hour, including Weymouth, 21 miles air
line, and Billerica, about the same using a
small 2 over 2 beam about 35 ft . off the
ground. Ground is only 100 ft. elevation above
sea-level as mentioned. Receiver (super-het)
to match is working; more later on that.

• • • KICLL
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Ronald Ives
2075 Harvard St.
Polo Alto, Cal if.
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A Reliable Audio Source

No matter how much equipment there is
around the ham shack and the experimenjal
laboratory, there always seems to be a need for
another audio osciHator for amplifier testing,
bridge driving. and filter checking.

"Classical" audio source for these purposes
is the General Hadio Microphone Hummer,
which, within its stated limitations, is a
most consistent and satisfactory performer. The
writer's instrument, purchased in 1928, finally
"went to God" in 1960, necessitating a re
placement of some sort.

To make unnecessary the purchase of large
high Q inductances, or large variable air ca
pacitors, an He circuit was decided upon. This
famil y of circuits holds promise of giving satis
factory operation at low cost, low bulk, and
low weight. With careful parts arrangement,
the probable stability seemed great.

Circuit fin ally chosen, including power sup-

Front view of the 1000 cycle oscillator.

ply, is shown in Fig. 1. Note that th is is en
tirely conventional except for the frequency
adjustment, and that all components are "over
the counter" items at any distributor's. AI·
though the parts specified are the parts which
were used, electrically equivalent parts of other
manufacture and the same quality will give
substantially identical performance.

Preliminary experimentation with the cir
cuit, which may be described as a cathode
coupled Wein IJridge oscillator, showed that it
contained no hidden gremlins. Amplitude sta
bilization was attained by use of a nonlinear
feedback resistor (here a 3 watt, 115 volt
lamp ) and by regulating the plate supply
voltage. This combination makes the circuit
insensitive to both slow drifts of line voltage
and to switching transients.

For convenience in the laboratory and in
the field, the oscillator was constructed witb
an integral power supply. All components were
easily fitted into a standard 5" by 6" by 9"
steel utility case, and no "packing factor"
difficulties were encountered.

To minimize thermal drift, all major heat
prodncing components ( tubes, lamp, and VB
dropping resistor ) were mounted above the
chassis, which is a 5" by 8" by 2" SeeZak.

Frequency control and other "cold -running"
components are mounted under the chassis.
The fixed resistors and capacitors in the fre
quency-determining circuits are kept free of
the chassis to insure good air circulation and
to minimize heating by conduction. Tie points
were used where necessary to support the
heavier resistors and capacitors. As no high
frequencies are involved, wiring presents no
serious problems.

As a precaution against hum injection, fila
ment wires are run as twisted pair, and are
dressed around the edges of the chassis.

Ohmite type AB pots are used in this oscilla-

.. .



tor wherever a variable resistor is called for.
Despite their higher first cost, these pots (or
others of equal quality ) are strongly recom
mended, as they will hold their settings in
definitely, and \ViII not break down in this
service. Use of the very inexpensive variable
resistors designed for ac-dc "kitchen" radios is
false economy here.

Power supply is the conventional Full-wave
center tap circuit, but it is arrived at by use
of two small half-wave transformers ( Xlent
P-3046 ) with primaries parallelled and second
aries connected in series, with the interconnec
tion and furnishing the center tap. To suppress
small transients introduced by the "toe" of the
silicon rectifier characteristic, a smaIl paper
capacitor (0.01 mfd , 600 volt ) is shunted
across the outside ends of the secondary cir
cuit.

Output circuit appears somewhat unconven
tional, in that there is a multiplicity of termi
nals of various sorts. This arrangement is in
tentional, and is designed to eliminate the need
for carrying around a pocketful of adapters.
A separate jack is provided for the scope con
nection.

Adjustment of this oscillator is done in two
steps. First, with the chassis out of the cabi
net, the oscillator is run for a time to permit
rough stabilization, the scope is plugged into
the SCOPE jack, a nd the waveform is brought
into sinusoidal form by adjustment of the
WAVEFORM control. When the waveform is
satisfactory, this control is locked, and the
oscillator installed in the cabinet.

After a further p eriod of stabilization, the
output is compared with a lOOO-cycle stand
ard, and adjusted "right on" by the FRE-

Bottom of the audio oscillator.

QUEXCY control on the rear. By use of a con
ventional Lissajou comparison, the test oscilla
tor can be set to the same frequency as the
standard with an error of less than 1/1 0
cycle per second. It is also possible to obtain
a good freq uency setting by means of a linear
audio frequency meter, which has recently
been aligned with one of the tones from WWV.
\Vhen the frequency adjustment is satisfactory,
the FHEQ UEt\'CY control is locked in posi
t ion.

If a Irequency other than 1000 cycles is
desired, this may be obtained by changing
the 300 mmfd capacitors (C in Fig. 1 ) to
some other value. The frequency being an
approximate fun ction of 1/ C. Voltage outp ut
( nus ) is approximately 1.5 into a high im
pedanee load, and can be attenuated to any
value down to zero by means of the volume
control on the panel.

... Ives

P·3046 IOHY OA2 il2AU7A i l2AU7A

Fig. 1. Schema tic of the 1000 cycle oudio oscillator.
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DUAL
CB

ANTENNAS
For greater range

and better
performance

34 inch boom
10 DB Gain

2S DB Front to Back Ratio

COVEYA-6
6 METER FIXED STATION

ANTENNA

Only remotely tuned dipole for 40, 75,
and 10 meters in limited antenna space

Total extended length is 31 feet

CLIFF- DWELLER@
-~==, ='=~~':-Wz::::-. -r= ' ' -

-

CB BASE
STATION

ANTENNA
Outperforms all others

AM-FM-CB MATCHER

-

.;;;?:1 )

--

MOBILE -ANTENNAS

for HAM

or CB
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STEREO
TAPE PLAYER

STANDING
WAVE

REfUCTOME!ER

Dummy Antenna Load

1 RANSICHECK FOR CB

All Transistor
AM AUTO RADIO

CB BEAM ANTENNAS

FM AUTO RADIO
CONVERTER

Reverbamatic Speaker System-

AUTO ANTENNAS

NEW-TRONICS

•
BUMPER
MOUNT

Stainless
Strap

••

Generator !.., ..
Noise Filter

BASE AND
SPRING
ASSEMBLY

Only
All-Stainless
Model

Cable Adaptors

Voltage Regulator Filter

,

•

"home 01
originals" NEW-TRONICS CORP. 3455 Vega Ayenue

Cleyeland. Ohio 44113



Herbert S. Brier, W9EGQ
385 Johnson Street
Gory, Indiana 46402

Improving the Heath Mohawk

Although it has recently been superceded
in the Heath line, there are still many Heath
kit model RX-I, "Mohawk" receivers in vari
ous ham shacks. It is still an excellent ham
receiver, but a few simple modifications will
increase its sensitivity and improve its audio
quality on SSB.

Pepping up the Front End
The Mohawk uses a 6B6 tube in its rl

amplifier stage. However, the tube is prevent
ed from doing the full job it is capable of by
the use of a 220 ohm cathode bias resistor in
stead of the 56 ohm resistor recommended
by the tube designers for maximum gain. Re
ducing the value of the cathode resistor to 56
ohms improves the signal-to-noise ratio a cou
ple of db on 10 and IS meters. It also
increases the receiver gain a trifle, although
this is of minor importance.

As the 6BZ6, rf amplifier, 6CS6, mixer, and
12AT7, oscillator tubes are mounted on a pre-

[ • l

t~ Jl I
1.

Fig . 1. Changes for improved cedro.

assembled subchassis in the front-end sect ion
of the receiver, it looks like a major task to
change the 6BZ6 cathode resistance. Actu ally
the job is not difficult . The left side of the
chassis on which these tubes are mounted is
removable to expose the components connect
ed to th e three tube sockets.

To remove the side plate, unscrew the hex
head screws at the front and back of the
subchassis. After removing the plate, locate
the 220 ohm (red -red-brown) , II watt resistor
connected between pin 2 01 the 6BZ6 tube
socket and the nearby, insulated terminal
strip. Do not attempt to remove the resistor;
instead, connect an 82 ohm, ~ watt resistor in
parallel with it. This may be done by CUlling
the leads 01 the new resistor to a length of
approximately ~", forming a small hook on
the end of each wire with long-nose pliers and
hooking them on the leads of the original re
sistor. Naturally, a small soldering iron is help
luI in soldering these connections.

Noise-generator measurements indicate a 2
db improvement in the signal-to-noise ratio of
the receiver on 10 meters alter the change in
the 6BZ6 cathode resistor. In practice, ex
tremely weak signals are slightly easier to
read than they were before the change. But
don't expect to notice any change on strong
signals.

Incidentally, if extremely-strong, local signals
tend to block the receiver (especially on the
lower-frequency amateur bands) after the re
sistance change, re tard the 6BZ6, rf gain con
trol sufficiently to eliminate th e blocking while
the locals are on the air.

..... l.I A ~" "" ..,r



TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

' eorla, III lnoi.

Why settle
for less

. than the best.

for
CRANK-Up ·
TOWERS

standard

Heavy Duty Sel' Supporting
and Guyed In Heightl of
3 7 - 54 feet (5S)
71 - 88 fee t (guyed)

•

.ROHN
sets the

P. O. BOll 2000

Standa rd Duty G u yed In
Heights of 37.54. 88 .1 05
a nd 122 f• • t

Ease of Operat ion- roller guides between sect ions assure
easy, safe, friction-free raising and lowering. Strength
welded t ubular steel sections overlap 3 feet at maxi
mum height for extra sturdiness and strength. Unique
R OHN raising procedure raises all sections together-uni.
formly with an equal section overlap at a ll heights!
Versatility- designed to support t he largest anten nae
with complete safety and assurance at any height desiredl
Si mple Installation- install it yourself-use either flat
base or special t ilting base (illustrated above) depend
ing on your needs. Rated a nd Tested- entire line engi
neered so you can get exactly the right size and properly
rated tower for your antenna. The R OH N line of towers
is camplete. Zi nc Galva nized-hot dipped galvanizing a
standard-not an extra-with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HA NDBOOK!,
-$ T.2S Value t
- O NLY $ 100 postpaid (special to readers I'

of this magazine). Nearest
source of supply sent on request. Repre
sentatives world-wide to serve you. Write
today to:

"World's Largest E XCLUSIVE Manufacturer
of Towers; designer., engineers, and irutaller•

of complete communication tower systems."

ROHN Manufacturing Co.

Better SSB Quality
The audio quality of the Mohawk receiver

leaves something to be desired when receiving
SSB signals. The principle cause of this seems
to be that, in order to hold down the audio
output of the 6CS6 product detector to the
same level as from the diode (AM ) detector,
the 6CS6 is operated with considerably less
voltage on its plate than on its screen. Much
better audio quality is obtained on SSB if
the screen voltage of the 6CS6 product de
tector is reduced and its plate voltage is in
creased .

To modify these voltages, disconnect the
68,000 ohm resistor from the screen terminal
(pin 6 ) of the product detector socket. Then,
reconnect the resistor to the insulated tie p oint
where the 10,000 ohm resistor (which also
goes to the screen tenninal ) is terminated .
Next, replace the 10,000 ehm resistor with a
100,000 ohm, ~ watt resistor.

After these changes are made, the audio
output of the product detector will be far too
high, until a small capacitor is connected from
pin 7 of the product-detector socket to ground
to decrease the if signal fed into the detector.
A 4 to 80 mrnfd mica trimmer capacitor,
such as the Lafayette C-732 trimmer capacitor,
is ideal for the purpose. Adjust it so that there
is no change in the volume level from the
loudspeaker when the receiver is switched
from AM to SSB/ CW reception. A 47-50
mmfd fixed capacitor may also be used, if
you don't mind touching up the volume con
trol setting a bit when switching modes.

Slowing down the ave action on SSB also
improves the receiver's audio quality a bit.
This change is simple: connect an additional
0. 1 mfd. paper or mylar bypass capacitor in
parallel with the original 0.01 mfd capacitor
across the ave line. The additional capaci
tance does not impair ave action for A~:1.

Taming the Mohawk 5 Meter
As you Mohawk receiver owners know, the

Mohawk S-meter has a tendency to be a mite
generous- indicating 40 db over 9 on the low
er frequency bands with no signal tuned in,
unless the if or rf gain control is turned away
back. If this generosity bothers you. try sub
stituting a 12AU7 for the 12AT7 in the
S-meter/lst audio tube socket. It will have to
few db off of the readings. You will have to
re-zero the meter with the meter-adjust con
trol, but this takes only a few seconds. Also,
with the 12AU7 in the socket, you'll have to
advance the audio gain control about five per
cent to compensate for the lower gain of
the 12AU7 compared to the 12AT7.

• • . W9EGQ



MISSION HAM

SUPPLIES

SERVICE TESTED EQUIPMENT
All cash orders prepaid In continental USA!

TRANSCEIVERS TRANSMITTER

VHF EQUIPMENT

$125.00
249.00
119.00

39 .00
99.00
49.00
99.00
49 .00

119.00
15.00

299.00

69.00

69 .00

19.00

115.00

129.00

129.00

59.00

49.00

69.00

125.00

199.00

15.00

169.00

225.00

.99 .00

B & W5100 .
B & W 5100 Wj 51SB
Elmac AF·68 . . . .. .
Elm ac AF·67 .
Globe Globe Champion . .. . .
Globe Scoul Deluxe . . . .
Hall icraft ers HT·3} Linear
Ha ll ieraflers HT·4 0 .
Heath Apa che TX·} .
Heath OX· 100 .

Heath Marauder . . . .

Heath 5X-140 .
Hammarlund He -IO , .
Hamm arlund HQ ·129X .
Ham marlund HQ·145 .
Hammartund HQ -I OOA .
Ha mmar lund HQ·ll0C .

Hea lh HR-I O . .

Heath MR · } .

Heath Moh ica n .

Healh HR·20 .

Na l ional HRD·60 with 5 co ils ..
Natio nal NC· l73 _ .

National NC·300 with eali b .

National NC-30 3 with calib .

RME 4350A . .

. . . . . . $189 .00
229.00

. 149.00
. 149.00

149.00
59.00

. $249.00
79 .00

129.00
199.00
199.00
249.00
229.00

Clegg Inter ceptor .
Gonset Commun icator II 6 M . .. ..
Go nset Com munica tor III 6M .... ... . .....
Gonset Communica tor IV 6 M
Go nset 3112 220 me (CD XCVR) .
Poly Com PC·2. 2M XCVR .
Poly Com PC·6. 6M XCVR .

Collins 5 IJ4 . . . . . . $695 .00
Collins 75A3 .. . . ' , . . . . . 225.00
Drake 2B , .. , 219 .00
Elmae PMR7 69.00
Gonsel G66B ,... . . . . . 59.00
Hall ieralters SX·96A .. . ,. .. . 119.00
Hall icralters SX· I OO . 149.00
Hall ier.fte rs SX- IOI II I . . 159.00
Hallierafters SX· IlI . . . . . 149.00

RECEIVERS

Gonset G76 / WjAC Supply

Nat ional NCX·3 .
Swan SW-120 .
Swan SW·1 40 .
Swa n SW-175 .
Swan TeU Remote \/ra

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

Att n: Bill Hutlquist, K6l0S . Please Ship me the followin g :

o QUOTE trade allowance and terms.o Please send lalest HAM flyer .o Put me on your mailing list .

$ enclosed . (Cash orders shipped FREE in conttnen -
tal U. S .)

MISSION HAM SUPPLIES
3316 Main Street, Riverside 3, Calif. 92501

3316 Main Street
Riverside 3, California 92501

Phone 683·0523 (area code 114)

MISSION HAM
SUPPLIES

. Call .
pleese print)

NAME ...

Address ..

City . Zone State Zip .
(C.lif. orders add 4% tax )

----------------------------------,-----------------------------------------~
•• . _ .



MISSION HAM SUPPLIES
INTRODUCES THE NEW W6TNS "BEATLE BOX!"

Model RT·l

RT· l WIRED AND TESTED

$99·50

ee ~I 8 "WITH TH E 'l./eal,le oX
TELETYPE CONVERTER!

DESIGNED AND BUilT BY DOH STONER W6TNS •
OF STONER ELECTRONICS! m;

LISTEN TO UNITED. ASSOCIATED. AND
REUTERS PRESS RELEASES!! RECEIVE
TOMORROW'S NEWS TODAY! COPY OX
RTTY STATIONS AROUND THE WORLD!
USE THE " BEATLE BOX" IN CONJUNC·
TlON WITH YOUR PRESENT RECEIVER
AND A TELETYPE MACHINE.

CHECK THESE FEATURES:

* ALL TRANSISTORIZED. SELF POWERED.* 13 SEMICONDUCTOR CIRCUIT.* MILITARY GRADE EPOXY CIRCUIT BOARD.* RUGGED CONSTRUCTION.* REVOLUTIONARY TUNING INDICATOR. AS ACCU-
RATE 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 DIODES AND
TRANSISTORS.

COMMERCIALLY REBUILT AND GUARANTEED TELETYPE MACHINES AVAILABLE.

MISSION HAM SUPPLIES
3316 Main Street, Riverside, Calif. 92501

SHIP ONE "STONER" RT·l CO NVERTE R:

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

CONVERTERS PREPAID WITH CASH REMITTANCE IN CONTINENTAL U.S.A.

EXCLUSIVE DISTRIBUTOR

MISSION HAM
SUPPLIES

ORDER
TODAY

3316 Main Street
Riverside 3, California 9250 I

Phone 683·0523 (area code 114)

NAME _.Call .
(pl ease print)

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

City _. . . . . .. . . . .. State .. lip .
(Calif. orders add 4% til)



SUBSCRIBE TO 73
Don' t toke a chance on missing the more than 250 excellent articles, the
infuriating editorials and the fascinating ads in the next twelve months
of 73. Our circulation and advertising are increasing at a fantastic rate,
so 73 is getting better and better each month . Subscribe now!

loAR for one yeo r and 73 for one yea r $7_

3 yea rs $10 New subscription_ _

I yea r $4 2 yea rs $7 _

loAR for one yeor $5 _

Extension of sub, _Ren ewol _

Name Call

Add ress

Ci ty

Stote Zip Code

Please include you r zo p code and save us
money.

Send your money to:

73 Magazine, Peterborough, N. H. 03458
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Material Required
1-4' x 8' sheet 3,4" plyboard
10'-2" x 2" for shelf & work orea support
1-4' x 18" sheet V2" plywood (equip.

shelf)
Other Suggestions

Screen molding along edges of plyboard
Formica on work area
Metal edge on work area

SIDE n,.

~
BACK BFlACE

BACK BRACE

,

s ce

~
WORK AFIEA

-, /

An Equipment Console
equipment. My DX has been much better
since the unit gives more freedom and ease
of operation.

I used a 4' X 8' sheet of " rr plyboard and
other scraps of lumber. If you have to buy
every piece of material, I feel sure that you
can build this station for less than $20.00.
You should be able to put the unit together in
one evening and then with a good paint job
you should be ready to install the station in
three days. The time will be worth the effort.

The XYL will be very glad to have the stuff
all in one area without wires all over the
place. The equipment is mounted on a slope
to suit the operator. The shelf over your
equipment is a fine place for reference books
and files. A light under the equipment shelf
keeps the log and notepad in an easy to read
status without the overhead glare of normal
room J,jghts. A drawer can be added to store
Crystals, QSL cards, etc. This is just the basic
idea; the individual can adjust to suit his own

..



THE EASY AND ECONOMICAL WAY
WITH A

"VIDICON CAMERA STARTER KIT"
SIX different kits to choose /rom••• select the one best suited to your needs.

PERFECT FOR HAM TV, CCTV, ETV, SCIENCE FAIR PROJECTS

Team up any of these kits with ports from your ~nkbox and before you know it you'll be televising
"l ive" pictures on your own TV set. It's EASY-rUN-EDUCATIONAL!

power supply

280V ·l50V 125V

6U8A
5 nc cdder-oct

,.....----........ video out

6.3voc

sync-blanking

12ATl
video am .

6f!IJ7A
video am •

6DE7
hceia. dell.

6DE7
r+-i vert. defl.

Basically here's how it works. • We furn ish rou with a wide choice of hcrd-tc-Iind components
(in a variety of kit forms ) complete with a set a eosy-tc-Icllcw instructions for building what we feel
to be the simpliest TV camero circuit todote. This circuit~ over 3 years in des ign, makes use of a
moximum number of standard ecsy-to-lind ports. Normally over 80% of the components can be
found right in your own iunkbox...or your neighbors for sure! By including only the herd-to-find
items in these kits we save you money...and hopefully help you get started in this exciting field
of TV. . Why not get started this wee~? You'll be amazed hew simple it is, even if you've never
hod any experience in TV circuitry.

vidi con tube

The camero r"'luires 6 herd-to-find components. They are: (1 ) focus-dellection coils, (2) power
transformer (125voc ~l 00mo & 6.3voc @3 amp)! (3) vidicon tube socket, (4) 25mm lens, (5) lens
mount, (6) smoll coifs kit (two 4-3Omh odi coi s and five video peaking coils-36uh, 76uh, 96uh
180uh & 350uh). With th is information, moke your kit selection on the bas is of the ports you ne;J.
#65A. Focus deflection kit. ONLy $1 6.95
fiSK-I Focus-deflection kit, xfrnr, socket. ~Ly $24.95
#SK-2 Focus-deflection kit, xfmr, soclret, small coils kit. ONLY $30.75
#SK-3 Focus-deflection kit, xlmr( socket, smoll coils kit, lens, lens mount. ONLY $42.25
#MC· l Some as SK-3 but with fol owing additions; vidicon tube securinadomp and printed
. circuit boord. Ideal for constructors not experienced in wiring. ONLY $52.25
#MC-2 Some as #MC·l but with high quality F1.9 lens substituted for economy lens. ONLY $74.95

We pay postage & inserence on ALL orders anywhere in U.S. & Canodo. 24hr. service onmostorders.

SEND 10¢ FOR NEW TELEVISION CATALOG. Comprehensive listing of kits, lenses, vidicons,
etc. Also contains info on locating sources of free vid icons. Don't put it off! Write today !

So. Sioux City, Nebr.
68776
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ORDER

TODAY!

OTHER FEATURES

Ed wa rd s Electronics
,
I

1320 19th Str eet I

Lubbock. Te llcs 79401. :
DEnIer o rder for equipment listed on attached sheet . I
o Send SWAN-350 Transceiver literature. I

o Sen d quota tions for trode in allowances on eq ui p-. :
ment listed on cttoched sheet.

N ome· Colfl _

Add ress _

Cily' Stole _

ACCESSORIES:
• AC power supply, matching cabinet with

speaker. Model 117·C . . $ 85
• 12 Volt DC Power supply. Model 41 2 $130
• Plug-In VOX. Model VX·1 .: $ 35

• 3.5 • 4.0 me, 7.0 • 7.5 me, 13.85 • 14.35 me,
21.0 • 21.5 me, 28.5 . 29.0 me (10 meter full
co....erage kit available).

• Transistorized VFO.
• Crystal lattice fi lter.
• ALC • .• AGC ..• S· Mete,.
• 51/ 2 in. high, 13 in . wide, 11 in. deep.
• 400 walls SSB input.
• lower sideband on 80M and 40M . Upper sideband

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

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

",.350TRANSCEIVER

5 BANDS
400 WATTS

395

* LUBBOCK, TEXAS
THE HOME OF

EDWARDS ELECTRONICS
GIVING TEXAS-SIZE TRADES

P.D.Q. DELIVERY
----- - -- - ------ - -- - - - -AND A I

TIME PAYMENT '
PLA N.

IN STOCK.
IMMEDIATE
DELIVERY!

PERSONAL
INDIVIDUAL

SERVICE
GUARANTEED

WE WANT YOUR BUSINESS!

-- ..._._..-





Gus Browning W4BPD

Gus: Part VI

Well, boys, I was at the Radio Prague studio
a few minutes before 9 am and was taken
in the big fan cy studio and seated in front of
the mike and told that when the green light
came on, I had one minute to get ready to go
on the air; that when the red light came on,
I was "on the air", to start talking. I am one
of those crazy fellows who just don't plan what
I am going to say before I start saying it. Here
I was and as usual had made no plans at all on
what I was going to talk about. Bllt I did make
lip my mind that if there were any propaganda
said into that mike .. . I would be the one to
say it . . . and it would be propaganda for me,
and not them.

So on came the red light .. . I was on the
air. I started something like this, «My name is
Gus Browning, and I am from one of the poor
est but nicest places in the US, the little state
of South Carolina. If you look at a map, you
will see that it is one of the smallest states in
the US. I am not one of these rich Americans
you hear about, I am only just an average
American, with 4 children and a nice wife. I
have my own business, which is radio sales and
service, just a small business which I run my
self. As far as the US is concerned, I am sure
that they have no idea where I am; in fact,
they don't even care where I am. I suppose
they feel it's none of their business where I
want to go. I decided two years ago I would
like to make a trip around the world, so I saved
my money and am now on that trip. The radio
amateurs here in Prague are treating me very
nicely. I think radio amateurs the world over
always treat people nice because I think radio
amateurs are the finest people in the world."
Then I rambled on till my 15 minutes were
over. I felt that in my little way I hall done a
little propaganda for the US, and right over
Prague radio. Such remarks as saving enough
money to make a trip around the world in 2
years and that I am only an average American
and that what I do is my own business were
read-between-the-lines propaganda. I figured

,.

that listeners would be able to see from that
how things were in the US.

One day I was walking down the streets of
Prague and out of a clear sky a big Rolls Royce
( it looked like one to me ) pulled up to the
curb and blew its horn . I nearly jumped out
of my skin, because I thought maybe he was
trying to run me down. A big tall chap stuck
his head out the window and said, "Is that Gus
Browning, from Orangeburg, South Carolina?"
I looked closer at this fellow and said, "Hello,
John!" Then I asked him what in the world he
was doing here, and his remark was, "The same
as you; I wanted to see what's behind the cur
tain." I hopped into his big fancy car and we
got to see lots of Prague together the next
couple of days . John had shipped his car to
Munich and had driven it to Prague along
with his wife and son. John (GW 3ZV ) hall
visited me in my home a few years previously,
that's why I knew him when he poked his head
out of the car. Boy, it's a small world when you
meet someone from South Wales in the middle
of Prague.

One night I had a telephone call from Harry,
over in Bratislava, in the east part of Czech
land. He asked me to come over and visit him.
I kind of beat around the bush (my money was
not too plentiful). He said, "Gus, I will By over
and pick you up and we'll both fly back here
together." The next day Harry arrived, bought
me an airline ticket and we flew back to Bratis
lava together. Harry is a doctor and he was a
very fine host to me, taking me all around that
area, and we met many of the OK3 boys.
Harry's call sign is OK3EA, and there is no
finer and more friendly fellow in all of Czech
oslovakia. H arry bought me my return ticket to
Prague. I spent a few days again with Mirek
OKIFF and with a very kind feeling towards
the Czech boys, I departed from Prague for
Munich by train.

The trip was as usual: very crowded train,
people standing all over the aisles, good many
police here and there . .. then we arrived at

73 MAGAZINE



A MAJOR ADVANCE IN POWER TRIODES
SINECO TUBE TYPE 572B

LI F E

C U R V ES

••
"

Usi ng a revolutionary fi lamen t made Irorn thoriated tung.ten.
rhenium wire developed by the Rhenium Divis ion of Chase
Brass & Copper Company, SINECO tube type 572B is guaran
teed to withstand 300g shock load s and operate for more than
2000 hours. Old style thoriated tungsten fila ment type power
tr iodes exhibit er rati c operating Iifes from severa l thousand
hours down to only several hundred and have been so fragile t
they could not be given a shock ratin g. As the curve below
shows, in actual life tests the 572B has shown no deteriorat ion
in peak emission after 10,000 hours of operation, an amazing
fact when related to the performance of old style power triod es
that have no rheniu m content.

Scientific Instrument Research
525 LEHIGH AVE., UNION, NEW JERSEY

& Development Company
Phone MUrdock 7-5550

the West German border ... and customs
agai n. T hese boys meant business; they were
making everyone dump their clothes out of
the suitcases and they were searching every
pocket in every garment. Then I remembered
a badge with a red sta r on it one of the OK
fellows had given me, and had suggested that
I wear when leaving the country. I immedi
ately put it on the lapel of my coat . When the
customs man got to me, I reached into my in
side coat pocket and noticed the customs man
glancing at the red star badge on my lapel. I
handed him my passport , and pointed to my
luggage overhead . He said, "Oh, that's all
OK," and without any further remarks to me,
proceeded to the next seat, still making every
one dump their suitcases like before. You kn ow,
I am still wondering if the red sta r badge I had
on my lapel had anything to do with my suit
case not being d umped and searched. Maybe
it was a coincidence he did not give me the
big search like everyone else received. Or may
be I had an innocent look on my face, or it
may have been my "Auspice Day".

Now, that "Auspice Day" stuff reminds me
that in this area of the world (I'm in AC5
land right now ) nothing of real importance
will be done unless it's your "Auspice Day".
One of the T emple ( Dzong) priests who un
derstands about the stars, pl anets, moon, sun,

etc. tells them if the day is "allspice" or not
.. . don't foo l yourself, these people believe
him, too, all the way from the lower caste to
the very top. Then it seems that they have
another sort of "Un-ausp ice Day" . .. or some
thing like that, which causes them lots of
trouble. We've all heard people say, "This is
one of my had days," or maybe, "This is my
day to shine." W ell , there you go . . . "auspice. "or un-auspicc.

Life here in Bhutan is very interesti ng.
Occasionally I see a Bhutanese or group of
Tibetans driving a herd of yaks up one of the
mountain passes. Then I see q uite a number
of Lamas coming or going from the nearest
D zong. At night, I hear those big long T ibetan
horns blowing. and some of those horns are
about twelve feet long and it takes three or
four men to hold it up when it 's being blown .
T hese are the most peace ful people I have
ever seen.

I had just found out about Bhutan 's b ig
gest religious celebration that's held each year
over in Pare at the Paro Dzong. I was asked
j f I would like to go over there and witness
this big celebra tion. I, of course, sa id yes. (I
was thinking about that being the AC6 portion
of the country tool) So on Monday we p acked
up the Jeep. Now, over here when you go
from one place to another, you just don't hop

_ _ _ ..__ ..r .. I ...,C__
77



was $445

$275CASH PRICE

* Compact* VOX-PTT-Built in ant switching* 130 watts PEP input* All band 160 optional* FSK fo' RTTY

FABULOUS FROM FRECK!
HAMMARLUND HX-50

SSB TRANSCEIVER

HAMMARLUND HX-500
SSB TRANSCEIVER

* All bond* Frequency reading to 200 cps* Stabi lity of 100 cps after worm- up* USB, LSB, DSB, AM, CW, FSK* Built-in switching, VOX, etc .

CASH PR ICE

was $695

$295

USED RECEIVERS, TRANSMITTERS, ETC.

10.00·
30.00*
20.00

295 .00

425 .00

200.00
125 .00

60.00
10.00
85 .00

185 .00

139.00
185.00

5.00
1 .00

35 .00
30.00
35.00

139.00

MR-l)
HA-l0 (WARRIOR)
VF- I
QF-l
lWOER
HP-20
HP-23
HX-20
JOHN SON
Challenger
Viking I
Viki ng II
Viking Val iant
Viking Va lia nt with

aud io scope
Vik ing Courier Amp
Vik ing 500 With

PI S Mod
Viking Thunderbolt

Amp
Ra nge r II (New)

Demo 329.00
Invader 200 375 .00
Invader 2000 850 .00
10 MetC!r Transceiver 80 .00
Ranger I 85 .00
KNIGHT
T-150
T-60
SO WAn cw
LETTI NE
1)0 W I VFO & Coils 65 .00*

8 :00 AM to 12 :00 Noon Saturday

20.00

45 .00·
25 .00

35 .00
39.00

115.00
150 .00

15 .00

100.00
119 .00
199.00
269.00
165 .00
129 .00

12 .50

65.00
129.00

90.00
229.00
31 9.00

(Demo) 495.00
15.00

345.00
45 .00
45.00

329.00
285 .00

5-85
SX-IOI
SX- l 10
SX-l0IA
SX -1l5
SX -115 New
HT- 20
HT-32A
HA-5 (VFO)
HT-40
SR-160 Demo
HT-31
HAMMARLUNo
HQ-l00
HQ-l00A
HQ-110
HQ-170A
HQ-160
HQ. 1I0
5-200 Speaker
HARVEY WELLS
TBS-40 & AC PI S
P IS For IBS· 50o
HEATH
DX -20
DX· 35 (With 6

meters )
DX-40
TX-I (APACHE)
HX-20
AT_l
MT- 1)

30 .00

75 .00
60.00
50.00

15.00*

30.00 ·
25 .00·

350.00
139.00
229.00

30.00
165 .00
65 .00
59.00
89.00

150.00

The foll owinQ items hoye been thoroughly checked by our se rvice de pt ., and are in good eleclr.ieol and physica l co n
dit ions at the t ime they leave our sto re. All of them will meet the origi nal manufa ct ures speCifica tions at the time
of shipment. All of them are subject to prior sa les . All used it ems ma y be return ed with in 30 days for full cr ed it to
ward the purchase of new eiluipmc nt of higher value. Items marked with on a sterisk ( *) , ore cash with no trades .
Please specify a sec ond or t hird choice, if po ssibl e.

B&W ELolCO
51oo /W51SB $295 .00 TR15 V Transm itter
51oo-B 169.00 GALAXY
CENTRAL ELECTRONICS 300 W I Deluxe PIS 425.00
10-B-BC458A 75 .00 GELOSO
COLLINS G-209 Rec eiver
SIB (Wa s 1800 .00 ) GLOBE

now 595.00 Globe Scout
755-1 319.00 Globe Chief
KWM-2 845 .00 Globe Hi Bond er
3253 (NEW) Dem o 685.00 VHF62
325-1 415 .00 Globe Linear LA- l
S16F-2 95 .00 Globe Sid ebander
15M 415 .00 GONSET
32V-1 150.00 Communicator IV
15A-l 139.00 ( New Cond )
32V-3 219.00 Commun icator II
ClEGG GC-l0S
Zeus 450.00 Super 12 Conv
Interceptor 375 .00 G-16
DRAKE G-16 AC PIS
'.-REC 199.00 G-16 DC PiS
2BQ 25.00 G-63 Receiver
2BS 9. 50 Gon set 6 meter
ELMAC Conn 12V
AF·54 (a s is ) 25 .00* HALlICRAFTER
AF-61 42.50 SX-Ill 139 .00
PMR-l 59.50 SX-111 265 .00
AF-61&PS 85.00 $X-2 S 65.00*
EICO SKY8 UDDY 35 .00*
720 42 .00 SX-99 75.00
123 35 .00 SX-7 1 15.00

Store Hours: 8 :00 AM to 5 :30 PM Monday thru Frida y

T . T . Freck W 4'X'L. President W . F. Beck K4QOK

Freck Radio and Supply Co" Illc.
38-40 Biltmore Avenue

Asheville, North Carolina
AL 4-9551 AL 4-9552
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SWAN FROM FRECK

SWAN 350 FIVE BAND TRANSCEIVER

SWAN MODEL
55 SWANTENNA

* 400 watts PEP

* Transistor VFO* AlC-AGC-S Meter
* AC Power Supply $85
* DC Power Suppl y $130 ONLY

* 5 bonds* Remote tuned* 500 wotts* Complete with
and FS meter

$395

control U Rt $9 5

SWAN MARK I
LINEAR AMPLIFIER

* 2000 watts PEP to two 3-400Z's* Built-in power supply* Requires only 100 watts drive

Complete wi th tubes
$493

SWAN 400 SSB
TRANSCEIVER

$395
406 VFO
420 VFO
1178 AC Supply
412 DC Supply

$ 75
$ 75
$120
$130

T. T. Freck W4WL, President W . F. Beck K4QOK

__OCTOBER 1965

Freck R adio and 5uPP0' Co., Inc.

38-.jO Biltmore Aven ue
Asheville, North Carolina

AL 4-955 1 A L 4-9552
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you have to take under consideration. You
take ALL your food, your bedding (mattresses
and all) , you take your own cook and bearer
( this bearer is a sort of all-round servant),
and of course you take your radio gear, power
plant , an tenna. I also invited my good friend
Xlaui Kumar ( the radio technician at Dechen
Cholling ) who is my constant companion and
a real nice fellow. You try to pict ure us, fou r
people and all their bedding, food, and radio
junk all to he carried in one small Jeep. When
all that stuff was out on the ground, it was a
very big stack and to me looked absolutely
impossible that all of this, plus four people,
could go on a Jeep. Well, after a lot of jug
gling, repacking, and cramming, we got it all
inside the Jeep and away we went.

The acting Signal Officer at Dechen-Chol
ling had sent a radiogram to the Signal Officer
at Paro to take care of us. and let me tell you.
we really were taken care of in the very best
of style. When we arrived that afternoon 1
saw three bran d new nice antenna poles all
cut and trimmed, laying outside especially for
my use. They were cut a number of miles from
Pare and ca rried by bearers to the sta tion . 1
found out that a room in the radio station had
been completely rebuilt especially for me;
even a bed was made for me ( they don't use
beds here since over 99% of the people sleep
on the floor ) . A new kitchen was built for my
cook to lise, and even some special food was on
hand for my use.

Everyone pitched in and helped me erect
my H y-Gain 14 AVQ vertical, which was in
stalled on the very top of a good straight sixty
foot pole. Even digging a hole here in Bhutan
is a very tough job; rocks are everywhere.
After two trial holes, we were successful in
getting a hole three fee t deep where the larg
est rock was no larger than my head. Remem
ber that these fellows were digging only with
their large knives and their hands to remove
the dirt and rocks. F inally the antenna was up,
and 1 took out my compass to see what was be
tween me and the US. 1 saw that due north,
about three miles away, there was a big moun
tain. covered with snow, about 6,000 feet
above our altitude (we were about 8,000
feet ) . To the sou th there was the Paro valley
wit h the Paro river in its middle and rice
paddies on each side. T o the west was a
moun tain, and to the east was a mountain .. .
it's mounta ins all around you, regardless of
where you are in Bhutan , and they are always
higher than you are!

I operated during the night, the band
folded up about 0300, I ate breakfast, and
into the Jeep and go. There are many things
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away to the Dzong I went to see the ce lebra
tion, which lasted five days.

Inside the walls of the Dzong, people were
sitting all around an open spot. There was not
one other Westerner there but me. I had
secured permission from the H ead Lama that
I could take all the pictures I wanted to. T hey
had me a chair on hand to use, situated right
in the middle of the crowd, at a nice spot to
see all the events as they took place. There
were ahout 10,000 people in the crowd the
first dav.

All of a sudden, 1 heard the most unusual
horn blowing, and up on the roof were two
Lamas blowing two big long Tibetan horns . . .
about fifteen feet long. These fellows all during
the events acted as "introducers" to eac h event
as it started .

There were lots of dogs present , and to con
trol them and also people who got too dose.
there were a few ... let's call them "crowd
controllers" . . . who were really on the job all
durin g the five days. T hese fellows were really
free with their whips , regardless of whether it
was a dog or a person . Their whips would
strike out and whoever was in its path knew to
move back. I must say these fellows kept
everything under control too! 1 was glad I
was not on the front row!

All during the events, there were about four
red-masked downs on hand to liven up things,
and I would like to tell you eoenj thing; they
did, but if I were really to describe every
thing, Wayne Green would be arrested and
sued for publishing such things . At times one
or two of these clowns dressed like women ..
and such ca rrying on you have never seen . ..
at least not in a mixed crowdl

First there was the procession of the Lamas
in all thei r red garments, the High Lamas in
their gold garments, and all the high ranking
civilians in their very fanciest dress. This
marching around lasted about thirty minutes.
T hen those loooong Tibetan horns blew, they
all marched back inside a side room, and then
one by one out came the Lamas dressed like
animals, with masks on , in vari-colored gar
ments . T hese were very colorful. and the
masks had a sort of terrifying effect on me.
The crowd con trollers were very busy with
those mean lookin g whips, whacking dogs and
people. During the week those masks got more
frightening looking all the time and the tempo
of things gradually picked up all the time. To
me, it was very hard to believe that what I was
witnessing was taking place in the twentieth
cen turv.

On the first day, I was invited by the I1ead
Lama ... a very Rne old man ... to come UI
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011 the third Hoar or the Dzong and have tea
with him and a few other of the very highest
Dzong officials. At aboul Il am the first day
I went up there and was served that good old
(and I mean old ) yak bntter teal Now, if you
want something to stick with you. it's yak
butter tea. The flavor has a lingering stay with
you for a long time after it's all gone. They in 
sisted I stay up there with them every day,
which, incidentally, is considered a G rea t
Honor. I ended up having everyone of my
lunches up there and tea at both the morning
and afternoon tea sessions too ... and I finall y
got where I could handle yak butter tea.
Lnckil v for me I am from South Carolina one. ,
of the rice eat ing sections of the US, because
rice is their basic food here. But, oh brother.
how they like to cook eve rything loaded with
red hot peppers, just about ten times as hot as
I am used to. I could handle yak butter tea
ok, hut I never did get to the point where I
could really eat those red hot dishes loaded
with pepper. I would nibble on a little of this
and a little of that, but I was carefu l not to
ever get a real mou thful of anything.

The next to the last day, they b rou ght out
the hig Buddha .. . it took about twenty
Lamas to carry it. This was carried all around
the arena, turned round and round for a ll to
see, and again a ll the H ead Lamas and head
civilians were in the procession. After the big
Buddha w as placed under its awning, a ll the
Lamas and important civilia ns p rostrated
themselves in fro nt of it three or four times. I
only wish I understood Buddhism , because all
this has lot s of mean ing; each event has an
explanation as to w ha t it's supposed to be
represent ing.

The last day was the most exciting; things
were at a high tempo near the end of the day.
All of a sudden, everyone started whistling
and sort of shou ting and out from the Dzong
ran abou t ten of the most frightening "demons"
you have ever seen. These fellows had a half
moon shaped instrument in their hands, made
of iron about half an inch thick. with a very
small rubber tip on its end. They beat the
drums with this ... I mean, they usually beat
the drums with this, but not this time. These
demon s ran all through the crowd, jumping
over people's heads. Everyone was shouting
and whistling, and so were these demons. In
one hand, they carried on e of those very odd
lookiug painted drums. They would hit the
drum a few times and then they would hit the
people on their heads with this instrument, and
T don 't mean " love taps" either. F or a while
they did not bother me, until one of the clowns
icinted me out and then I got those taps on
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my bald head . A fe w of those taps caused me
to rub my head. This kept up for about fifteen
m inutes . The natives who had babies with
them held the little fellow's heads up high so
that they would be tapped also; of course,
these were gentle taps. I am sure everyone
got a t least ten whacks, then aU the demons
gathered out in the middle of the arena again
nud danced around for a while. Then the
crowd sta rted whistling and carrying on and
... back to the crowd they all ran, all heads
were w hacked again any number of times.
things died down, and back to the arena the
demons went again. More dancing, the crowd
sta rted that whistling and yelling again, and
back to the crowd the demons came and more
head tapping took place. They did this three
different times. I saw quite a number of peo
ple rubbing their heads but they must have
loved those whacks because they kept asking
for more and more. I got my share too! I asked
one of the D zong Lamas who could speak a
little English just what this meant. Ill' ex
plained to me that the head tapping was sup
posed to run all the demons out of your sys
tem. There must have been lots of demons in
the people, because it took abou t an hour of
head beatin g to get rid of the demons in
everyone!

There were all those dogs running around
and very often there was a big dog fight. All
the people bring their food with them, and
since there is never any sort of an intermission
d uring the ent ire day, they just eat when they
want to . N ow , when there are lots of people
ea ting right on the ground a nd there are lots
of loose dogs running around, some funn y
things happen. A dog will run up to someone's
dinner and grab a mouthful of food and away
the dog scrams with rocks being thrown at
him and a lot of yelling. This was certainly
some get-together. Just think, for five solid
days fro m 8 am until 5 pm, one thing follow
ing another, no intermission at a ll, not one mo
ment lost and never any repeats. Everything
was taken in sort of a holiday mood and no
one ever got mad ! All considered. this was one
of the most en joyab le weeks I have ever spent
in any country .. . the nice part of it all. was
non e of this in any way QRMed my ham activ
ity, since it started at 0230 GMT and ended
at 1I30 G~ [T.

You know, I gotta stop getting away from
my story, but I think all these side lights are
inte resting, so I guess it's no harm to wander
from the main theme once in a while.

That's it , fellows . . . I will get back on the
hall in the next issue of 73 ... this I promise
vou! . . . Gus
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GET YOUR NEW DRAKE
FROM AMERICA'S MOST
RELIABLE AMATEUR DEALER!

$585

All features of Droke TR-3
PLUS ...* Solid State VFO with linear pe r

meability t u n ing for maximum
stability* Automatic T ransmitfReceive
Switching on CW (semi break-i n )* CW Sidetone Oscillator buil t-in

* VOX or PTT on AM
* Connections for External

Receiver* Diode Detector on AM* Relative RF Outjut Ind ication

Amateu r Net

Drake Accessories : AC-3 Power Supply (TR-4, T-4, T-4X) 79.95
DC-3 DC Supply 129.95 MS-3 Matching Speaker 14.95
MMK-3 Mounting Kit 6.95 RV-3 Remote VFO 79.95

COMING SOON: NEW DRAKE LINEAR AMPLIFIER

Super-combinlltion for trllnsceiving • • •
The new
Receiver
controlled
Excite r . ..

DRAKE

T-4
RECITER

+
DRAKE

R-4
RECEIVER

The
u ltimate-_ in
transceiving

Model T-4

269.95
Model R·4

379.95

Also Droke T-4 X Complete Transmitter
(less power supply) 379.95
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Box 37A

WATERTOWN, S.D.
Phone

605-886·5749

AMERICA'S
MOST

RELIABLE
AMATEUR

DEALER
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BUY SWAN AND BUY IT FROM BURGHARDT
Swan Accessories

SW117C AC supply/speaker
85.00

130.00
35.00
20.00

412 DC supply
VX-l VOX Cantral
Calibrator Kit

Coming Soon
New Swan Model 250 Six Meter
Transceiver-240 watts PEP in
put. Uses standard Swan sup
plies. $395

• 3.5 - 4 .0 me, 7 .0 - 7.5 me, 13 .85 - 14.35 me,
21 .0 - 21 .5 me, 28 .5 - 29 .0 me (10 meter full cov
e ra ge kit ava ilable J

• Transistorized VFO, temperatu re and volta ge stab i-
lized .

• Precision dual -rat io tuning .
• C rysta l lattice f ilter.
• ALC ... AGC .. . S-Me.er.
• 5 Y2 in. hi gh, 13 in . wide , 11 in . deep.
• 400 watts SSB input

320 watts CW input
125 watts AM input

• Sideband suppre ssion: 40 db
Carr ier suppression : 50 db
Third o rde r d istort ion : 30 db

• Lower sideba nd on 80M and 40M .
Upper sideba nd on 20M, JSM, and 10M .
(Oppos ite side band kit a vailable '>

NOW THE SWAN 350 TRANSCEIVER
5 BANDS-400 WAITS $395

GET MORE FOR YOUR DOLLAR-

2000 WAITS PEP INPUT
80 THROUGH 10

• Two Eimac 3-400Z triodes in
grou nded grid

• 1000 watts CW and tune input
• 100 watts drive required
• Built in AC power supply
• Built in changeover relay
• Wide range pi output
• 55 lb. 19 x 8Y2 x 15 Y2 inches

Price: $425 less tubes
68 tubes

-=$'-:4-=9-=3 incl. tu bes

SWAN MARK I
LINEAR AMPLIFIER

Box 37A
WATERTOWN, S.D.
'hone 605-866-5749

AMERICA'S
MOST

RELIABLE
AMATEUR

DEALER
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The National NCX-5

The NCX-5 and I became involved when
a friend, W3BTQj5, bought one for use on
an extended field trip . Len lives in a no
antenna apartment and asked me to give the
rig a thorough shakedown on my good an
tenna. So I brought the Five home. I was
prepared to be prejudiced against the NCX-5
even though I've been a National fan since
that day thirty years ago when I first turned
the dial on the venerable-then new-lIRO.
Nevertheless, it seemed improbable that gen
tlemen from Xlnssachusetts could put all they
claimed in a little $685 box.

I decided first to check the stability and
dial accuracy of the rig. On all bands but 15
meters, the calibration ran within a kilocycle.
So I followed the vfo linearity adjustments de
scribed in the excellent instruction manual.
To my amazement, the dial was then within
000 cycles from 3.5 to 4.0 me. An adjustment
of the heterodyne oscillator crystals put all
bands on the same standard of accuracy.

Next I ad justed the vfo sideband switch
ing as described in the manual. The Five gave
zero beat on either side at 3.8 and was off
only a couple of hundred cycles at the band
edges. This is unavoidable with this type of
sideband selection unless the designer further
complicates the circuit.

Bob Mitchell W5DWT
6403 Stonewall
Greenville, Texas

Drift measurement was next. Initially the
rig drifted about 600 cycles within 15 min
utes after a cold start. then stabilized to less
than 100 cycles drift . Three adjustments
brought the total drift under 100 cycles at 3.8
me with a little more-up to 200 cycles-at
band edges. I was getting tired of waiting for
the rig to cool for measurements and the drift
was so small that it was becoming annoying
to measure it, so I stopped my adjustments.

So I put the Five on the air barefoot. In
one 34 minute period at nine on a poor night.
I worked a KM6 on IS, a KII6, a W7 and a
KA9 on 20, a W0 in North Dakota on 40, and
a W5 in Houston on 80. All of the reports
ran from S9 to 40-over. All commented on
the excellent quality of the signal.

The NCX-5 also works on 10 and on cw,
The keying is heavy and sounded very g-ood .
I was disappointed to find that I had to lif
the lid for carrier balance to get a carrier fc
cw, but the new NCX-5 Ma rk II has elim
nuted this problem with a front panel carri
insertion control.
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Up •
the

•
air over RTTY?

By this time, I decided to get scien tifi c.
First, I checked for output Oil all bands. It
ran 110 watts or better. Interestingly, the little
6G J5 output tuhes ( two in paralle l) run very
stably with over 200 watts input for five or
ten minutes. Most rigs with 6146'5 in the out
put experience some drift in plate current
under key-down conditions over similar pe
riods. Output was unusuall y unifo rm from
band-to-band . Incidentall y, "side-band sup
pression" ran 35 db or more.

Next I checked the receiver selectivity. It
ran just about as advertised : 2.8 kc at 6 db,
with a shape factor of slightly under the ad
ver tised I.7:1.

Sensitivity was excellent. On cw and ssb
positions, a one-tenth microvolt signal was
d early audible on all bands. A one-half micro
volt signal gave better than 10 db S + NIN
ratio on all bands. The S-meter calibration was
rood, w ith less va riation from and-to-band

than most sets.
I had apprehensions about cross modula

tion and overload in view of the two rf stages
in the Five's receiver sect ion. The Five wasn't
perfect on this score , but it was better than
several medium-to-high priced receivers I had
tested. I gave it extensive tests and found ex
cellent front-end characteristics .

AGC on the Five is outstand ing. 1 like it
better than any other I have ever used on
ssb or cw , For example, one morn ing I was
working two mohiles on 3920. One was three
miles away, and was pinning the meter. The
other was over 50 miles away, and was run
ning 5-7 on peaks. The minimum difference in
signal levels (by signal generator calibration)
was 44 db . The rf gain was full on , and both
signals were comp letely readable without re
setting the rf gain control. What else can be
said, other than that the AGC has no snap,
crackle, p op, or thump?

The ALC a lso worked. It appeared to have
the 10 db comp ress ion ratio claimed. 1 am not
comp letely enamored of ALC, because too
many operators use it as a substitute for
brains. Once the ALe compression ratio is ex-

ceeded, all sorts of unfortunate things happen.
The 1\"CX-5 isn't any smarter here than any
other transmitter. ALC can also be disadvan
tageous on cw and am. Fortunately, National
cleverly disconnects the Five's ALC on cw,

As for the VOX- it worked , too. I prefer a
foot or hand switch, but that applies to all
rigs, and the NCX-5 has a very satisfactory
VOX.

And the dia l-it is superb. I was prepared
to dislike it because it looked like a counter
dial, and my experience has been that they
bind, thump, jump, slip. (They have back
lash, too. ) This one was just a dial that could
be tuned easily and read better than most
dials. The dial felt as it should . Tuning rate
makes stations easy to tune. I put my 200
cycle audio band-pass filter behind the Five,
and could tune in cw stations easily. The 3.5
me and 28 me ranges tune backwards. The
dia l very cleverly shifts gears and disguises
this, but the crank still turns backwards. Na
tional is not unique in using "backward tun
ing" a ll some bands, but they have done a
fine job 01 concealing it with the dial. In faet,
some users haven't even noticed this until it
has been pointed out!

One thing seems to be missing- a noise lim
iter. The NCX-5 isn 't unique here either, If
the Five had belonged to me it would have
had a Bishop ifnI system, which, while not
perfect, is better than no limiter at all. The
Five might be able to use an internal keying
monitor, too, for us old fashioned types who
still use some cw, I use an external, rf acti
vated sys tem, and didn't miss the internal
monitor. However, each of these items would
add to the price tag.

So, all-m-all , I like the Five. It has an excel
lent receiver and transmitter. It generates no
TVl in this fri nge area on Channels 4, 5 , 8, or
11. It works. It does what the book says. That
dial is a dandy. The vfo is almost unbeliev
a bly good. The gentlemen from Melrose have
done a fine job en this little box. I still don't
know how they did it for the money.

, . . W5DWT

Get a Down-to-Earth Approach to On-the-Air RTTY.* Converters, Keyers, Accessories, matched to your Transmitter, Receiver, Printer, etc.* Free Technical Counsel * Free Catalog

TUCK
ELECTRONICS 2331 Chestnut St.• Camp Hill, Pa.
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GET BURGHARDT'S SPECIAL

COMBINATION OFFER ON THIS ONE'

•

e!!!I.....-J

a KW ssb
station

LESS THAN YOU THINK-

GET OUR DEAL'
The brilliant new 58-34, sse 4-band t ransceiver serves as your receiver and exciter . ..
the new matching SB2·LA Linear fu rnishes the big bang! Th is advanced design power combo
costs you only 644.50, unquestionably the lowest cost per watt obtai nable! But this is on ly
part of t he value story. 5B·34 has a built-In power supply, 1I7V AC and 12V DC ... needs
no separate inverter ... connects d irectly to the 12V car battery when yo u want the added
pleasure of 4 -band mobile t ransceiver operation. There's just no comparable value!

SB2·LA LINEAR AMPLIFIER . . 249.5' SB·34 TRANSCEIVER .... 395.00

Husky, heavy-duty, with l KW P.E. P. input capa
bility on 80·40·20·meters. 750 watts on 15 meters.
this exceptionally compact amplifier matches S8-34
in general size and appearance. Operates perfectly
with 5B-34 but can boost the output of any 55B
exciter to a full KW. AC power supply is built-in,

New ..• advanced .. . with important plus per
formance fea tures! Transistors and diodes replace
vacuum tubes (except for the 2-6GB5's in PA and
12DQ7 in RF driver)-equipment size is reduced
greatly-current drain lowered su bstantially. Ex
ample: 58·34 draws only 500 rna on receive standby.

SBE ACCESSORIES BOX 37A, WATERTOWN, S.D. PHONE 605·886·5749

SBMB MOUNTING BASE •••••••. $12.50

SB·2VOX VOICE CONTROL ••••.• _ 34.50

SB·2IC XTAL CALIBRATOR . . • • .. 24.50

SB·2MIC MICROPHONE •...... . . 14.50

S8·2CW (ODAPTOR ••.•..• _...• 39 .95

AMERICA 'S MOST RELIABLE AMATEUR DEALE~
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TRAN SCEIVER HIT PARADE
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99.00
349.00
449.00

69.00
19.00

discount for

, lie.
Dealer,

350

73, Stan Burghardt W0BJV
PRICE *

$49.00
49.00

119.00
39.00
99.00

375.00
139.00
229.00
495.00
449.0lJ
139.00
750.00

69.00
49.00
39 .0)
1200

139.00
199.00
29.00
19.00

199.00
99.00

129.00
5.00

15.00
349.00

29.00
139.00
109.00
99 .00
25.00

169.00
39.00
19.00
49.00
15.00
49.00

495.00
1095.00
549.00
189.00

10.00
25.00

America's Most Reliable Amateur

TR·4

H; OM:
Our amateur business continues at 0 high level. We ore

urgently in need of trade ins at this time. There never
was 0 better time thon now to trade for new equipment.
Please phone or write us today.

CENTIMEG 432 MC Converter 14·18 IF (new) (Reg. 89.59)
CENTIMEG 432 MC Converter 50-54 IF (new) (Reg. 89.50)
CENTRAL ElECTRONICS 20A SSB Exciter
C~NTRAL ElECTRONICS Deluxe VFO 160-10
CLEGG 99 'er 6 meier Transceiver
COLLINS 30L·l linear
COLLINS 32Vl Transmi j er
COLLINS 32V3 Transmiller
COLLINS 75A4, 2 filters, matching spea ker
COLLINS 75S·3 Receiver
COLLINS 312·84 Console
COLLINS KWM·2 Tnns:eivu
ElMAC PMR·7 Mobile Receiver wilh supply
ElMAC A67 Mobile Tra nsmitter
GLOBE CHIEF Deluxe Transmitter
GONSEl Super 6 Mob il e Converler
GONSEl Twins G66B/G77 /DC Supply
GONSEl GSB·IOO SSB Transmitter
HALLICRAFTERS MR·150 Mob il e Mount ing Rack SR-150 -new
HAMBOARDS Transistor 2 meter Conv. 28·32 IF (new 44.95)
HAMMARLUNO HQ·170 Receiver
HEATH OX·I OO Transmitter
HEATH oX·looB Transmitter
HEATH QF·I "Q" Multiplier
HEATH VF·l VFO
HUNTER BANDIT 2000A linear Amplifier
JOHNSON ADVENTURER Novice CW Transmilter
JOHNSON COURIER linear
JOHNSON RANGER Transmitter
JOHNSON VIKING II Transmitter
JOHNSON 122 VFO
JOHNSON VALIANT I Transmiller
KNIGHT T-60 Transmitter
KNIGHT Y-44 YFO
LAKESHORE BANDHOPPER VFO
MILLEN 92101 Preamp 20 / 10 & 6 meter colis
MORROW MB-560 Transm itter
NATIONAL NCX -5 Oemondntor
NATIONAL HRO-500 & Matchin g Speaker
NATIONAL NCL·2000 Transceiver (demonstrator)
NATIONAL HRO-50 Speaker & Cal ibrator
NATIONAL XCU·303 WWV Calibrator for NC-303
RME 08-23 PTlI·Seledor
REDlINE 432 MC Deluxe Conv. & Supply 50-54 MC IF (new)

(Reg. 169.00)
SB-34 Demonstralor
SWAN 350 & AC Supply Demonstrator
SWAN SW 12 DC Supply
WEBSTER BANDSPANNER Mobile Antenna* These prices are subject to 10 %

cash and no trade in!
WRITE FOR LATEST REVISED BULLETIN

ISSUED MONTHLY
Box 37A Watertown, So. Oak . Phone 605 886.5749

79.95

585.00
79.95
19.95

129.95
6.95

179.95
299.95

109.95
79.95

109.95

395.00
109.95
149.95

395.00
249.50

12.50
34.50
24.50
14.50

395.00
145.00
85.00

TR 4 Transceiver
AC3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk III
EICO

...-------_/

58·34

Use our tailor-made
time payment plan.

DRAKE

Write for our Special

Transceiver Packet

EICD 753 Tronsceiver Kit
ElCD 7S3 Tronsceiver Wired
E1CD 751 AC supply speaker

IOnsole kit
ElCD 7S1 AC supply speaker

console kit
EICD 752 DC supply kit
EICD 752 DC supply wired
HALLICRAFTERS
SRSOO Tornado
P500 AC SupplyI lpeoker
P500 DC Supply
NATIONAL
NCX 3 Irnnscelver 299.00
NCX 5' Irnnscelver 585.00
NCX 5 Mark II Transceiver 685.00
NCXA AC supplyI speoker 11 0.00
NCXD DC supply 119.00
' Modified, similor to NCX 5 Mark II
SBE
S8 34
S8 2lA
S8 2M8
S8 2VOX
S8 2XC
S8E Mike
SWAN
Swan 350
Swan 512 DC Supply
Swan 1l7C AC Supply

87



The Little Bomb

Bill Siefkin W B6KEH
410 Audrain Drive
Glendale, Calif . 9 1202

"A 1000 watt, 5 band linear amplifier
weighing 7 pounds?"

Well, it is possible, it has finally been done,
it goes mobile, and best of all, it costs only
$99.95.

It's th e new Heathkit HA-14 "KW Kom
pact" linear amplifier. And "kompact" it is
12 inches wide, 10 inches deep, 3 inches thick,
and weighing only 7 pounds!

Basically, Heath took their 5B-200 (cham
pion of the low cost kilowatts), removed the
power supply, reduced the metering fnnc
lions to two, and then shrunk the whole thing
into a tiny cabinet.

The power supply comes extra. You can
get either the HP-24 for 120/240 volt ac op
eralion at $49.95, or (here you go mobile
fans ) the HP-14 for 12 volt, negative ground
d.c, operation at $89.95. Both supply all volt
ages for a full, rounded 1000 watts PEP on
sideband, and, since they are separate, they
can be conveniently located remotely.

..

The HA-14 uses either a pair of Tl60L's
or 572-B 's in a parallel, grounded grid, class
B configuration. It makes no difference which
tube number you get, because both will per
form equally well. Driving power needed for
full rated output is 100 walls.

There is no blower. Ventilation of the two
graphite anode power tubes is accomplished
by natural convection currents flowing through
the completely perforated steel cabinet. My
experience so far has indicated that a blower
is not necessary.

The KW Kompact features a built-in rela
tive power/S\VR meter. It measures relative
power and 5WR of the exciter plus the linear,
or simply the exciter alone. The meter aids
greatly in adjusting those sometimes balky
mobile antennas . The built-in antenna change.
over relay is in a neat litt le exciter controller'
circuit that makes it easy to switch from higl

Continued on poge 9
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EICO 753 Tri Band SSB IAM I CW Transceiver. Wired $299.95
NEW FROM EICO! Finest sideband ri ~ available. High level dynamic AlC . Automat ic carrier level
adjustment on CW & AM. Front panel selected standby, VOX, or PTT. 180 watts on all modes. Re
ceiver offset tun ing. Freq uency range - 3490·4010 KC , 6990-7310 KC, 13890-14410 KC. s ingte
knob variab le rat io band tun ing.

We agree the EICO 753 tri -band t ransceiver is of the highest cal ibre. And we back our opinion
with our well-known guarantee . Since Harvey hand les on ly the best in ham equipment and servo
ice, offers l iberal trade-in allowances, no wonder the world comes t o Harvey-Midtown New York's
leading ham center. Cal l, write us or come in. Only one block from "Times Square",

73, C-::::>'IWA 2HDP

103 WEST 43rd STREET / NEW YORK, N.Y. 10036 / (212) JUdson 2·1 500
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Fig . l . Screen regulator supply.
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+12V
AC OR DC
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+ ISOV

+ 25 0 TO 350V
I

Here "are a couple of modifications that will
make your single ban d Swan an even better
rig than it is now .

One problem that almost every Swan own
er has run into is frequency m odulation of
the vfo when the su pply voltage is low or
the fin al isn 't loaded heavily enough. " Then
going mobile this problem can become quite
severe. Another associa ted problem is tha t in
mobile ope ration changes in sup p ly voltage
are large enough to cause a t\VQ to one change
in rest ing current. Both of these problems may
be seen to come fro m the fin al amplifier screen
ci rcuit .

In the case of the vfo stability, la rge
amounts of screen current passing through
R12 cause the VR tube to go alit. If the final
is loaded very heavily this problem can he
kept to a minimum. The resting current proh
lem is just due to the tluxation in screen volt
age.

The solution to both these problems is to
regulate the screen voltage of the fin al and
not draw the screen current through R12.
Shown in Fig. 1 is a circuit that will maintain
a constant 220 volts on the screen of the fin al
for supply voltages down to 250 volts. It also
regulates some elements of \'5 and \'6 on
receive at no extra charge.

On ly one wiring change is necessary in the
original circuit of the Swan. The lead from
the junction of R12 and R13 to the 220 volt
contad of relay Kl must be disconnected
at one end. The tubes can easily be mounted
under the chassis using a small bracket. A
6A\V8 triode pentode call be used in this cir-

Improve Your

• ACTUAL SIZE • MODEL MT·2 •
• MULTI-METER •
• •
• • • •
• • •
• POST·PAID USA & CANADA •
• QUEMENT •
• •
• ELECTRONICS •
• 1000 SOUTH BASCOM SAN JOSE. CAlifORNIA •
• " No rthe rn California's Most Complete Ham $Iore" •SINCE 1933

•_••••••••• - •
90

.- -.
• •
• •
• OUR NEW



Allow SO , for
packing and

Shi pp ing.
Cali fornia rest
denh includ e
4" sales ta x.

SAN JOSE, CALIFORNIA

An excellent combinafion unit for either home
station or mobile use ... as an accurate Standing
Wave Bridge and a sensitive Field Strength
Mete r. 52 o hm impedance. Will take a fu ll kilo
watt and can remain in the line all of the t ime.

THE BEST
VALUE WE

HAVE
EVER

OFFEREDI

Grey metal case. 5lf4"H x l1/4"W x 21/4"0,
with standard fittings , 1~" Bright·vue meter,
and detachable, telescoping antenna wh ich ex
tends to 1O%."; With instructions and schematic.

•
S. W. R. BRIDGE and

FIELD STRENGTH METER
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1000 SOUTH BASCOM

QUEMENT
ELECTRONICS

70 SCREEN
OF FINAL

'-_TO HIGH
VOLTAGE
SUPPLY

'OK
'ow

40K
'o w

Swan

NORM
OPEN

PLATE
TYPE
RELAY

(lDW cu;RfNT

SER,,,,~
RESISTOR >-_ _ ..J

( IF NECES- .L
SARY) -:0

Fig. 2 . Class C modification .

~ CLASS AB
r
, -,

TO PIN -.~-_<fl
9, V9 : e>--1 11

I CLASS C,
' P--,= !=TO K I (X)IlTACTS

MARKED VI PIN 8

Monoband

cult by connecting the pentode section as a
triode and using it as the series regulator tube.
The triode sedion will be the feed back am
pl.fler. This change in tube will give good re
sults excep t tha t the screen voltage will drop
about 20 volts 011 voice peaks.

Another in teresting modification that can be
made is to arrange for class C operation . Some
people a rc interested ill mobile C\ V on their
vacation and many people st ill have that plate
modulator available for plate modulation of
their mobile rig. The circuit for switchable
chungtng to class C operat ion is shown in
Fig. 2.

From Fig. 2 it can be seen that the lead
from the screen of the fin al to the relay has
been removed. It is also necessary to change
the screen bypass capacitors from .01 to .001
for A~I operation .

In the class C posit ion the balanced modu
lator is unbalanced by the top half of the
switch . The other half of the switch allows
the relay to he energized during transmit time.
The screen now gets its power through a 40K
dropping resistor. This will cause th e screen
voltage to be about 130 volts. With this screen
voltage and the same grid bias used in linear
operation the 6DQ5 is being operated class
C. There will be about 1 rna of grid current
but little or no grid current is necessary to
get good efficient class C operation with this
tube. In class C operation the final may be
loaded to 150 ma p late current which will
give an output of at least three times that
which may be obtai ned fro m inserting car
rier in linear operation. staying within maxi
mum dissipation ratings of the tube.

. . . K6LGW

" No rthern Californ ia 's Most Complete Ham Store"
ItIN CF 1933



Jim Ky le K5JKX
1236 N.E. 44th St .
Oklahoma City, Okla .

That Unwanted Sideband

If you've been following our sideband series
this far, you may have noticed by now that
(unlike most other references to the subject)
we have not been specifying either single or
double sidebandI

And, like for most everything that happens
in these pages, there's a reason-though it may
seem a trifle strange.

The reason is this: so far as communication
is concerned, it makes not the slightest bit of
difference whether the signal sent through
the ether has one or two sidebands. Since the
normal two sidebands are mirror images of
each other, only one is necessary. However, it's
sometimes simpler at the transm itter end to
send both of 'em along.

Unfortunately, present-day receiving tech
niques make it almost impossible to receive a
double-sideband signal without extreme dis
tortion. The reason is that the locally supplied

carrier must be in exact phase with the (ab
sent) original carrier for distortion-free de
modulation-and this requirement for exact
phase accuracy means precision impossible to
attain by conventional techniques.

One technique exists for demodulating DSB
signals the right way, making. use of the phase
information contained in the two sidebands
themselves to correct the local carrier. This
is the \ \'ebb synchronous-reception adapter,
described originally in CQ some six years ago
and in shorter form in Stoner's sideband hand
book. However, since two audio phase-shift
networks and something like eight tubes are
required, the unit has never been very popu
lar.

The more popular technique for receiving
DSB signals is simply to get rid of one of th e
sidebands, thus making a SSll signal out of
it-and these are relatively easy to demodulate.

sa
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Fig. J Selectivity curve of ideal SSB filte r Fig_ 2 Typical xmtr phasing unit
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Fig. 4 Block diagram of th ird method

These are the "filter" method, the "phasing"
method, and (logically enough) the "third
method." ]f we examine them in order, we'll
find out just how logical that last name above
really is!

The filter method is simp licity itself. We
simply squeeze the DSB signal through a
filter which is wide enough to let one sideband
through but not wide enough for two. If the
DSB signal is positioned properly in relation
to the filter passband, one of the sidebands
will be shaved off neatly while the other goes
on through to be used.

But the simplicity of the filter method, in
theory. is more than a bit deceiving when it
comes to putting it in practice. The width of
the DSIl signal (assuming proper speech proc
ess ing to limit audio bandwidth ) will be ill
the neighborhood of 6 kc. The width of the

BAL !KlO

CARRIER OSC.

" """" SUIolIolI" G
u

'0' '" CIRC~T '--
em

" '"

BAL MOO,

Fig . 3 Typica l rcvr phas ing unit

Rut-and this bears repeating-it makes no
difference so far as communications are con
cerned whether this "unwanted" sideband is
disposed of at the transmitter or at the receiver.
If it is dumped out at the transmitter. twice
as much talkpower may be transmitted for the
same de power input. On the other ha nd, if the
orphan sideband is disposed of in the receiver,
the receiving operator can take his choice as
to which is the "orphan." which is sometimes
a help in the case of QR~1 on just one of the
sidebands.

The selectable-sideband feature, though, is
more theoretical than practical, and will be so
long as the present convention of using lower
sideband on 75 and 40 and upper sideband on
the higher bands is followed!

Anyhow, since the techniques for getting
rid of the poor orphan little critter are the
same whether employed in the transmitter or
in the receiver, it only makes sense to examine
them one time and one time only. Lees go:

Basically, we have our choice of three meth
ods of ge ttin g rid of that unwanted sidehand.

V,
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V,
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Fig. 5 Collins 3251 f ilte r circuit
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Fig. 6 Collins 755 I filter circuit

filter passband, then, should not be over 3 kc. a number of highly successful filter designs
To get just-acceptable performance, the un- are available.
wanted sideband should be attenuated at How about the phasing method?
least 30 db- which means that we must have a T his approach is considerably more sophis-
f ilter which passes a 3-kc band with no uttenua- tieated in its concept, in that we make the
tlon, and at the same time rejects an immedi- unwanted sideband simply cuucel itself out!
ately adjacent 3-ke band by 30 db! To see how this can happen, take a look at

The passband of such a filter would look Fig. 2.
something like Fig. I - if we could get one. Un- This illustration shows how phasing call he
fortunately, we can't. \Ve can get a reasonably employed in a transmitter. All phases men
(and usably ) close approximation by using Honed, incidentally, arc with reference to the
high-Q LC circuits at 17 to 20 kc, or by using phase of the "carrier oscilla tor"-witho ut such
crystal latt ices at frequencies as high as 9 a reference, the explanation call get too <..'0 11

Me. One of the more popular approaches to fusing to ever be comprehensible! It's bad
the fil ter situation is by use of a Collins enough, even with a reference!
mechanical filter at 455 kc. Obviously, the F irst lees look at audio coming through
filt er approach is going to require some the upper channel. T he sidebands will have
freq uency conversion to be useful, and so it phase determined primarily by that of the
appears to be a preferred approach for a re- carrier oscillator, so we can say that the en
ceiver hut not necessarily so good in a trans- tire output of balanced modulator I is in "zero
mitter. However, other considerations enter phase:' or ill phase with the reference.
into the picture and we find that many per- 1I00"e\'er, the carrier supplied to balanced
SOIlS hold the belief that a filter approach out- modulator II is shifted 90 degrees. In addition,
performs the equally popular phasing method. the audio supplied to B(\ lIi is also shifted 90

To slim up at this point, the filter approach degrees. These two 90-degree shifts of phase
is somewhat like a razor, shaving off the sides effectively cancel each other out so far as the
of the signal band so that just one sideband upper sideband coming from B~ I II is con
gets through . In theory it's simple, but ill cemed. leaving it at O-degree phase. However,
practice the extremely rapid rate of change the phase shifts acid fur the lower sideband,
required between passband and stopband making' it ISO degrees out of phase.
makes the problem difficult. In spite of this, If, now, we add the outputs of the two

balanced modulators together (say, ill a COIll

man tank circuit ) the lower-sideband eOl11

ponents will cancel each other out since they
are 180 degrees out of phase. The upper-side
hand components, on the other hand, being
ill-phase will reinforce each other. \Ve don't
worry about the carrier components, since they
fail to survive the balanced modulators!

By challgillg the phase of the audio fed to
either (but not both! ) of the balanced modu
lators b y 180 degrees, we can switch the ac

94 73 MAGAZI h!
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• They have cut-off sk ir ts f rom SIX t o six t y db,
in less than 200 cps .

• The bandwidth of the CLF-401 is 150 cps. and
T.5 k c f or the SLF-40 l -opt im um under QRM
co nd itions.

The heavily overcrowded bonds with wh ich today 's
amateur is confronted has brought about t he deve l
opment of two highly speciali zed audia f ilters by
Selectronix Company. The'i. are the CLF- 40 1 f or CW
and the SLF-40 1 f or SSB. T he character istics of these
filters have set new indust r ia l st anda rds in several
rescects:

• They connect d irect ly to the soecker or phone
line of o ny rece iver or tran sceiver and have an
in ser t ion loss of less than 3 db.

• Both f ilters may be eliminated from t he circui t
by means of a n In-Out swi t ch on t he f ront
panel.

Add $2.00 f ar postage and handling.

SELECTRONIX COMPANY

1qS1 Selby Avenue, Los Angeles, Colifornio

W E ADM IT tha t our photog rap hy will never se t in 

dustrial standards, but our filte rs a lready ha ve.

THIS REPRESENTS THE PERFORMANCE

OF SElECTRONIX FILTERS.

*

A NEW SOLUTION TO QRM!

DO " "",• • of<.' ''''''' ''' '' '.• '.. cYt<.,.

if THIS REPRESENTS SElECTRONIX PHOTOGRAPHY.

W ith in ten days after the purchase o f any Selec
t ronix product, vou may return it via parcel post and
receive a full refund of t he purchase price. This offer
enables YOU t o try ou r f i lters w ith com p lete con f i
dence.

We hope YOU will enjoy the absolute u ltimate in se
lect iv it y devices the next t im e QRM annoys you .

to low power in an instant. (and vice-versa )
Construction of the HA-1 4 couldn't have

been simp ler. All of the parts are top quali ty,
made in U.S.A. typ es. Assembly time from
parts to power was just 8 hours.

T he instructions were great. Detai ls are
given on how to hook the linear up to nearly
any exciter. The manual even gives modifica
tion procedures to provide an ALe input fur
the Heathkit ~l odeIIlW-1 °,20 , and 32 single
banders.

After you have finished soldering, there is
one res is tance check to make on the filament
line. Then you're ready for the preliminary
smoke test. This consists of several bias and
filament voltage measurements . The high volt
age is left disconnected, and no measurements
are made on it.

The KW Kompact is very easy to operate.
There a re 5 controls in addition to the meter
on the front panel-tune, band select, meter
sensitivity, meter functi on, and on-off. 'Vith
the linear turned off and switched to the band
being used, you tune your exci ter for 100
watts output. Then switch the linear "on" and
rotate the "tune" control for maximum outp ut
as shown on the meter. Heath recommends
that you work into an S\VH of 2 :1 or less. I
have found that you sta rt having difficulty in
loading if you try to use an antenna with an
SWII of 2 : I or over.

The HA-14 needed little adjustment when
moving fro m the high to the Jaw p ortion of
the band .

With m y little HW-32 and the KW Kom
pact, I acquired new "prestige" un the air
waves . I can now talk to VK's and ZL's with
5-8 signals with just a trap vertical.

'''ith only four connections to make, it is
easv to transfer the HA-14 from the shack to
the car. It's hard to exp lain the Feeling you
get when you have 1000 watts ill your mobile.
That extra p ower sure helps cut through the
QII~1. And does it ever surp rise a lot of hams
when they see their S-metcr peaking a-way
up there-from a mobile I I

I used the W ebster Top Sider antenna and
thei r gallon coils with very good results. It's
a good idea to keep people away from your
mobile antenna wh ile transmitting with the
HA-14. Someone could get quite a surprise if
they get hooked up with it as you call CQ
DX.

I put a sign on the back bumper reading
"CAUT IO;\,-1000 wa tts." You'd be surp rised
how it kept p eople [ W ill following TlIP too
closelv Oil the Freewa vl!

• •

Heath ki t's HA-14 KW Kompnct is a real
-ewel-eund, st rict ly state of the art.

... WB6KEH
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Fig. 8 Healey anti-spur HF xtol filter

lion so that the upper sideband cancels out
and the lower gets through. This leads to a
simple DPDT reversing switch, to select side
band!

How can this be applied to receivers? All
we need do is to move things around a little
as shown in Fig. 3. Now the phase-shift net
work for audio comes between the demodu
lators and the summing circuit, but that's the
only major change. Operation is exactly the
same; in effect, the signal is sliced in half
precisely at the frequency of the carrier os
cillator and everything on one side is rejected
while everything on the other side passes
through .

The major advantages of a phasing ap
proach are the elimination of the require
ment for rapid change of discrimination in a
narrow frequency interval (which made filters
so difficult in p ractice ) and the ability to
generate the SSB signal at any frequen cy de
sired rather than being limited by filter char
acteristics. Disadvantages are more critical ad
justment requirements, and (in the past )
expense of the audio phase-shift networks.
However, present networks cost less than $5.

So what about the "third method"?
This is a technique which combines prin-

ciples of both filters and phasing, but comes
up with a result different from either. It was
gone into in some detail in the September,
1957, issue of QST, but almost nothing has
been mentioned about it since, although one
commercial firm marketed a "third-method"
unit for a time.

Basically, in this method, audio is limited
to the 300-3000 cycle band and is applied to
a pair of balanced modulators. (As shown
in Fig. 4.) The first carrier is at 1650 cps, and
is shifted + 45 degrees for one bal-mod and
- 45 degrees for the other. Outputs of the
two bal-mods go to sharp cutoff low-pass
fi lters with 1350-cps cutoff frequencies. Thus
the outputs of these filters consist of 0 to 1350
cps, DSB signals, in which corresponding side
bands are 90 degrees out of phase with each
other.

Each of these signals is applied to another
balanced modulator. Second carrier is at any
convenient output frequency, and like the
first carrier is shifted plus and minus 45 de
grees .

The outputs of these hal-mods, then, con
sist of the sidebands of the second carrier, with
phase relationships such that upper side
bands reinforce while lower sidebands cancel

6AK5
F tAST IF

,

,.
AT AI L n MF <;

OUT PU T
•
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Fig. 9 Par tial schema t ic of Veste r transceiver
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"folding point," and the upper-lower sideband
phase relationship combines with the 180
degree reversal introduced by the folding.
From this point on, it's just like a straight
phasing unit.

Apparent advantages of the third method
are the complete elimination of any require
ment for audio phase shifting, together witb
elimination of bandpass filters. Two spot-fre
quency phase shift networks are required, but
tbese pose no problems. One sharp cutoff fil
ter is needed, but this is easy enough at
the frequency involved.

In addition, any drift of circuit adjustments
will result only in degradation of the signal
channel; it will not put unwanted spurious
signals on other (even adjacent ) channels.

Disadvantages include possibility of disturb
ing whine from the first carrier if any drift
at all occurs, and quite a few more adjust
ments than either of the other systems. It is
not certain whether this approach can be ap
plied to a receiver as well as to a transmitter,
either.

Some Detailed Examinations
At this point, we've taken general looks at

the three ways of disposing of that unwanted
sideband. Let's take a little more detailed view
of the practical applications of these methods,
to see what they entail. We might as well
start with the general class of filters, to keep
the same order as in our preliminary looks.

Most popular filter arrangement tbese days ,
it seems, revolves around Collins' little gem,
the mechanical filter. Or, to give it its proper
name, the magnetostrictive mechanical-reso
nance filter.

This filter (actually, there are many different
models, but those most popular for ham use
have similar characteristics ) requires low-im
pedance feed, and has between 2 and 16 db

"
INPUT

"

out. In addition, half the spectrum is con
tributed by one channel while the other h:>lf
comes from the other channel. And finally,
any unwanted sideband appears inverted,
right on top of the desired signal, instead of
out to the sidel

Let's take a closer look to add to the con
fusion-but if you really want to do anything
with this system, go back to the original QST
article by WIPNBI-and try to see how this
inversion works.

The first carrier, being in the middle of the
audio range, splits the signal rather rudely. It
produces one "folded" sideband where you
would expect a "lower" sideband, since the
"difference" frequency between 3000 cps and
1650 cps is 1350 cps. The low-pass filters
cutting off at 1350 cycles eliminate all the
upper-sideband output of the first balanced
modulators, leaving us with a pair of folded
sidebands that reach from 1350 cps down to
de and back up to 1350. The "folding" around
de introduces a phase reversal of 180 degrees.

Now, when we modulate the second carrier
with these folded sidebands, we find that we
have in the output two perfectly good single
sideband signals superimposed on each other.
The second carrier replaces the de point as the
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of insertion loss in the passband according to
Collins' handbook on SSB. T ypical shape
factor (rat io of bandwidth at 6 db down to
that at 60 db down) is 2.2, the closest ap
proach to the ideal 1.0 factor yet reali zed to
date.

A typical circuit for use of this filter (taken
from the Coll ins 32S-I) appears in F ig. 5 .
Note that in this case the filter is used between
two if stages, rather than directly at the output
of a balanced modulator.

A receiver circuit using the mechanical fil
ter (from tbe 75S-1 ) is shown in Fig. 6. Filter
switching circuitry has been omitted from this
schematic.

Though the mechanical fi lter is rightly pop
ular, it has some disadvantages as well as ad
vantages. Largest of the problems is the rela
tively low frequency at which it operates,
making necessary several more frequency-con
version stages.

Recent developments in high-frequency crys
tal lattice filters have made it possible to apply
the filter approach at frequencies as high as
9 Me (the ~lcCoy crystal filter is a typical
commercial version), eliminating one set of
COilversion stages.

One of the pioneers of this approach was
Benjamin II. Vester, \ V3TLN, whose article
on "Surplus-Crystal High-Frequency Filters" in
the January, 1959, QST stirred a storm of

toroid-windin g and experimentation. The ex
tremely simple circuit IIC came lip with is
shown in Fig. 7 . Resistance values Rl and RO
are critical; R1 is the apparent source im
pedance and should be as low as possible .
Cathode-follower feed is ideal. R2 sho uld be as
high a resistance as will allow a smooth
topped passband; typical values are from 1000
to 4700 ohms. Ll is a bifilar-wound toroid ,
and you'll have to wind it yourself . Perform
ance of this circuit was measured bv Vester,

•
who reported a shape factor of 2.0, with
6-db bandwidth of 2 kc and GO-db spread of
4 kc.

Some 18 months later, D. J. Healey, W3IIEC,
pointed out a possible shortcoming of the
Vester circuit. If the crystals have spurious
responses, they may allow spurious signals
through the filter. lIe offered an alternative
ci rcu it, shown in Fig . 8. Shape factor of
this one (measured at 30 db down instead
of GO, so not comparable to the other fig.
ures ) is 1.44, while bandwidth is just under
3 kc. Complete details of this one appeared in
the October, 1960, issue of QST, with up'
dating in the January, 1961 issue .

One of the more interesting applications
of these high-freq uency fil ters has been in the
construction of transceivers. One of the first
described was Vester's, which appeared orig
inally in the June, 1959, QST and has since
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Fig. 15 Little Feller audio phasing network

been reprinted in recent editions of the ARRL
Mobile Manual. The filter, if amplifier, bal
anced modulator output, and receiving mixer
output circuits are shown in Fig. 9, while Fig.
10 is a simplified block diagram of the rig
showing how the changeover from «transmit"
to "receive" is accomplished by merely switch
ing B + from one set of tubes to another
without disturbing signal-carrying connections
except at one point.

Bridge and lattice crystal filters work as well
at 455 kc as they do in the 9-Mc region, and
existing sideband handbooks give ample in
formation on the design and construction of
such units. Like their higher-frequency broth
ers, these are medium-impedance devices, and
passband shape may be most easily adjusted
by varying the output load resistance. A typ
ical circuit is shown in Fig. 11. This may be

applied to either a transmitter or a receiver
by substituting the proper circuit in the block
marked «mixer:'

Older texts on SSB devote considerable
space to LC filter circuits operating at 50 kc
and lower frequencies. These, for all practical
purposes, are obsolete today. The sale excep
tion is in the "third method" where sharp
cutoff low-pass filters to eliminate everything
above 1350 cps are required.

So, having looked more closely at filter cir
cuits, let's turn our attention now to the phas
lug approach.

Though a phasing unit can operate at any
rf frequency, it's been customary (since Wes
Schum, W9DYV, chose to use it in his pio
neering CE-I0A exciter) to use a 9.0 Me
carrier. This can then be mixed with a 5-~1c

vfo to get either 4-Me LSB or 14-Me USB,
without switching.

But the first popular phasing exciter did not
use 9 Me. It was the "SSB, Jr." devised by
Don Norgaard, W2KUJ, for G-E Ham News,
and it operated at any chosen spot frequency
in the 75-meter band.

This little 3-tube unit followed the same
basic principles explained earlier; its block
diagram appears in Fig. 12. Power output
was some 2 watts. Any frequency change
necessitated realignment of the rf phase-shift
network.
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The same basic circuit was adopted by
W9DYV for the lOA exciter . He moved the
operating frequency to 9 Me and added a
mixer, thus eliminating the need for realign
ment with every QSY. He also added a number
of operating conveniences such as VOX-but
those are apart from this discussion.

The next change of any significance in phas
ing exciters was introduction of Heath's SB-lO
transmitter adapter, designed to accept the
rf driver output of a standard AM transmitter
and to convert it to SSB at operating fre
fluency. The SSB signal is then returned to
the original transmitter, where the final is re
adjusted to act as a linear amplifier.

The necessity for realignment of phase
shifting components with each frequency
change is avoided by use of a broad-band
passive rf phase-shift network, and switching
a different such network into the circuit for
every band covered. This part of the circuit,
together with inputs to the balanced modula
tors, is shown in Fig. 13.

An interesting variant of the phasing type
of exciter, especially suited for use at VHF, is
the linear-phasing unit. This has not been
fully described in print before, but most of the
work on it has been done by a New York
group. The rf phase shift is obtained by vary
ing length of feedlines to the pairs of balanced
modulators. For any frequency at which the
two feedlines dilTer in length by 90 degrees,
phase shift will be correct. As 90 degrees is
~ wavelength, one line should be 12 inches
longer than the other for operation on 144
Me, At 50 Me, the length difference would be
3 feet 4 inches. This line can be coiled up
.eatly and tucked out of the way.

A typical linear-phasing unit is shown sche
.atieally in Fig. 14. Although this unit is for

~Tnlll 1165

50-Mc use, it can be used equally well at
frequencies up through 432 Me by scaling
line length appropriately.

A super-simplified phasing unit, especially
for 50-Mc use, was described about a year
ago by W5BeS and W50RH who dubbed the
entire unit "The Little Feller." Built around
ZL1AAX's three-compartment audio phase shift
network, together with a passive bridge rf
network a la SB-lO, the unit offered some 15
db suppression of the unwanted sideband pro
vided a carbon mike with low response to
higher frequencies was used. The phase shift
network used in this rig appears in Fig. 15.

As we saw earlier, any phasing transmitting
unit can be changed over to function as a
receiving unit by simply moving the audio
phase-shift network's location in the system.
The original such unit was the General Electric
YS-1 designed by Xorgaard and described in
QST in July, 1948. This unit was later
simplified and described in G-E Ham News
as the Signal Slicer, and in this version won im
mediate popularity. The schematic of the sim
plified unit appears in Fig. 16, while Fig.
17 shows a block diagram of the same unit
to show which components perform what func
tions. This will allow you to substitute other
building blocks, if you so desire, such as (for
instance) the simplified audio phase-shift net
work of Fig. 15 instead of the specified
commercial PSN.

Note that both the phasing and filter exciters
described here provide only minute amounts
of power. Most of them can perform nicely
when connected directly to an antenna-but
none of them will be rock-crushers used bare
foot. How to get more power? Hook in a
linear-and that's the subject of the next in
stallment!

... K5]KX
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B. E. He-n s W6ANU/4
444 Pine St .
Me lbou rne, Fla .

DC Tra nsformers

Since the very early days of rad io there
has been a demand for equipment to trans
form an available source of de power to a
different voltage level. In the past , rotating
machinery was used almos t exclusively for th is
purpose, The vibrator has taken first place for
low power app lica tions in more recent t imes.
The vibrator by nature has a relatively low
re liability, and the sparking contacts make it
a first class noise genera tor. The amount of
power which can be obta ined from a low
voltage source is limited because of th e need
for large contacts to switch the high curren ts
involved. The mass of the contacts limits the
freq uency to fai rly low values and, hence, the
power transformer which performs the actual
voltage changing is comparable in size to 60
cycle power transformers. Efficiency is not
high, especially at light loads, because a fair
proportion of th e input power is used jus t
to move th e vibrator contacts.

\Vith the advent of semiconductor devices.
it has become possible to build de-to-de con
verters which are simple, reliable and efficient.

(A)

T, - SW, ClOSES
T, TO 1: _ SMALL COMPARED

TO TIME COOSTANT
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They can be made to operate at inp ut voltages
of from one to fi fty or more volts und there
is essentia lly no limit on the output voltage .
Power outputs can range from milliwntts up
to a kilowatt or more, Overall efficiency and
overa ll physical size includ ing output filters are
comparable to 60 cycle power t ransformers
alone. Hence, the ti tle of this art icle, " DCor f ..rans ormers.

Applicat ions
Numerous articles have been written 0 11 de

to-de converters suitable for supplying power
at voltages of several hundred volts for the
plate supply to mobile vacuum tube receivers
and transmit ters. There is an eq ually impor
tant application in power supp lies for portable
and mobile transistorized equipment. T ransis
tor rf output stages can now be built to give
power outputs up to 50 watts or more. In or
der to achieve these power levels, collector
supplies of 2.5 to .50 volts are needed. Con
verters operating from 12 volt batteries can
be used in mobile installations for supplying
collector voltages of this magnitude. In hand
held portable transceiver" a battery supply of
3 to 6 volts can operate the receiver and
modulator stages vcry mcely, However, volt
ages of 1.5 to 20 arc desirable for the rf output
stage especially at power levels of a watt or
more. Since buttery costs are roughly propor
tional to the number of cells, a 3 to 6 volt
buttery is considerably more economical than
a ].5 to 20 volt bat tery. A converter can be
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Fig. 2.
e1-soo MFD 50 volt electrolytic
CR1-CR2 -CR.,-CR,-1 N 1219 Silicon recti
fiers
Q,-Q~Motorolo 2N 1544
Rl-3 .3 n for 6 volt input, 6.8 n for 12
vo lt input. Both V2 watt
R~390 n for 6 volt input. 820 fl for 12
volt input. Both V2 watt
R~3300 fl for 25 volt output, 6800 fl for
50 volt output. Both 1 watt

•

T, 0 , T,

• ;J _, co, co,

•
-0

• -,~ I
~

~-~

)
. -,

.~ SEC. CR , CR, r-0, - <- '-c

C,-l OO Mi-D, SO vo lt miniature electro
lytic capacitor
CR1-CR.2-CRs-CR,-1 N645 miniature silicon
diodes
QI-Q~RCA 2NI1 83 Trans istors
R,-22 n for 3 vo lt input, 47 n for 6 vo lt
input, 270 n for 12 vol t input. All V4 w.
R~390 fl for 6 volt input, 1800 fl for 6
volt input, 6 ,800 {2 for 12 volt input. All
V4 w.
R~8200 fl, V4 wott

Fig. 4. Interior of de transformer,

•
SUPPLY VOLTAGE

-,

FIG 3

versals, then a square wave of voltage is gen
erated in the secondary. This polarity rever
sal is the function performed by the vibrator
in a vibrator converter. In order to substitute
transistors for the vibrator. the circuit of Fig.
2 is used. The primary is now divided into
two sections by a center-tap and a third wind
ing is added to provide drive voltage for the
transistors. The symbol for the transformer
core indicates that it is made of a material
having a square hysteresis loop. In other
words, it changes rapidly from the unsaturat
ed to the saturated condition when the core
flux reaches a specific level.

The transistors in this circuit operate as
switches and here lies the explanation for the
large power handling capability of even rel
atively small transistors. When the base is
heavily forward biased. (base negative with

T,
/

•

•

0,

0,

•
! SU P PLY

VOLTAGE

used to step up the battery voltage to 15 to 20
volts for the rf amplifier.

A third use for de-to-de converters is to
provide opposite polarity voltages, Two volt
age sources of opposite polarity are often
desirable in transistor equipment but use of
two separate batteries is inconvenient and
uneconomical. Since the input and output
of de-to-de converters can be completely iso
lated, they can be used to provide an opposite
polarity source from a single battery.

Operating Princip les
Before proceeding to a description of spe

cific converter designs, it may be well to dis
cuss some of the basic operating principles in
volved. Fig. 1 (A ) shows an iron core trans
former, a battery and a switch. When the
switch is closed, essentially the full battery
voltage appears across the transformer pri
mary. Because of the inductance of the pri
mary, the current begins to increase at an
essentially linear rate. This increase continues
(not necessarily linearly ) until the core either
saturates or until the current is limited at some
point below the saturation level by the coil
resistance. During the time that the current is
changing, a voltage is generated in the sec
ondary. This voltage is constant during the
time that the current is changing at a con
stant rate. Fig. 1 (B) shows the current and
voltage waveforms. If the battery polarity is
reversed periodically at a rate such that steady
state conditions are not reached between re-
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Fig. 5.

respect to emitter for PNP transistors) the
transistor is switched on and the voltage be
tween the emitter and collector is about 0.25
volts. In this condition, the collector dissipa
tion is low (0.25 X I.) even though I. (col
lector current) may be quite large. When the
base is reverse biased, the transistor is switched
off and the collector current is essentially zero.
It is only during the transition period between
on and off and vice versa that the dissipation
is significant. If transistors are selected with
frequency cutoff values ten or more times the
maximum converter operating frequency, the
transition time is small compared to the on
and off times and the total dissipation is low.
For this reason transistors used in converters
can handle about ten times their normal Class
A power rating. They must, however. have
collector current ratings equal to or greater
than the maximum input current. The current
rating is the limiting condition for convert
ers designed for very low input voltages.

The operation of the circuit of Fig. 2 is
quite easy to visualize. When power is ap
plied, resistor R2 supplies a small initial for
ward bias to the bases of Q. and Q2' This
causes them to draw collector current through
the primary windings of T •. Small differences
in Q. and Q2 cause one or the other (let us
assume Q.) to draw slightly more current.
The phasing of the feedback winding is such
that current Bow in the Q. half of the pri
mary biases Q. on and Q2 off. Q. is thus
turned rapidly full on and Q2 is turned full
off. The current in the Q. half of the primary
then increases until the transformer saturates.
When the core saturates, the coupling be
tween the windings is essentially zero and the
bias on the bases from the feedback winding
is removed. This turns Q. off and the flux in
he transformer core begins to decay. This
lecaying flux generates a voltage in the feed-

Fig. 6.

back winding of opposite polarity and Q2 is
thus turned on and Q. held off. The current
through the 02 half of the primary then in
creases until the core is saturated in the
opposite direction and the oscillatory action
proceeds at a rate determined largely by the
applied voltage and the primary inductance.
The voltage across the total primary is twice
the supply voltage minus twice the voltage
drop between transistor collector and emitter
in the on condition. In other words, about
one-half volt less than twice the input volt
age. Q. and Q2 must have a voltage rating
(collector to emitter) of twice the supply
voltage plus a safety factor of about 25% to pro
tect against the voltage spikes generated by
core saturation. The feedback winding is ar
ranged to supply a somewhat larger voltage
than required and resistor R. is selected to drop
this voltage to a value just sufficient to tum Q.
and Q2 fully on under maximum load.

The secondary voltage is a square wave
equal to twice the supply voltage (minus
about 0.5 volt) times the turns ratio (second
ary to total primary). Silicon diodes CR.
through CR, rectify this square wave and
C. filters out the small switching transients.
The frequency is usually selected to be in the
vicinity of one kilocycle and C. need not be
very large in order to provide sufficient fllter
ing at this frequency. C. serves an additional
purpose, however, in that it prevents stopping
of the oscillator by momentary overloads.
R3 is selected to draw a very small current
(one to a few milliamperes) which is all that
is needed to prevent C. from charging up to
the peak of the spikes present on the second
ary voltage. The regulation is very good up
to the maximum load because of the square
wave input to the rectifier. The output dc volt
age is equal to the secondary voltage minus
the rectiBer drop of one to two volts. The
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converter is not harmed by shorting the
output. \\ 'hen the output is shorted, the feed
back voltage drops awl the converter stops
oscillating. The input current drops to a low
va lue under this condition.

The circuit of Fig. 2 is suitable for output
powers up to 50 to 100 watts. Above this
power level the circuit of Fig. 3 is more eco
nomical because only T 1 need have a core
made of the more expensive square hysteresis
loop material. T 2 is designed like a conven
tional power transformer in that the core does
not saturate under any operating condition.
The primary of T 1 and resistor Ht are pro
portioned so that the core of T 1 saturates
and oscillation takes place in a manner similar
to that described for the circuit of Fig. 2.

Typica l DC-to-DC Converters
Figs. 4, 5, and 6 are photographs of a con

verter designed to supply 100 milliamperes at
20 volts or 200 milliamperes at ten volts from
either a 3 volt or a 6 volt battery supply. It

will also operate from a 12 volt supply and
under this condition the output is 20 volts at
2,1)0 milliamperes or 40 volts at 125 milliam
peres. The circuit is as shown in Fig. 2 except
that the transformer has multiple primary
and secondary windings in order to provide
for the different input and output voltages.
Fig. 7 is a schematic of the transformer COIl

struction and also gives component values for
the circuit of Fig. 2. Full load efficiency rang
es hetween 75% and 85% depending on which
taps are in use. Frequency is nominally 1500
cycles at three or six volts input and 3000
cycles at 12 volts input. Exclusive of the
mounting flanges on the baseplate, the con
verter occupies a volume of 3.9 cubic inches.
The modular construction matches other units
of a one watt output ten meter transceiver.

Fig. 8 is a photograph of a transformer de
signed to put out 40 watts at 12, 25 or 50 volts
From either a 6 or 12 volt input supply. Fig.
V is a schematic drawing of this transformer
giving component information for the circuit
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LIBERTY ELECTRONICS, INC.

WANTS TO BUY FOR CASH

Electron tubes and semiconductors
Most any type or quantity

Receiving, transmitting, special purpose, magnetrons, klystrons
We will make you an immediate offer in cash.

Surplus communication and test equipment
AN/GRC-3, 4, 5, 6, 7, 8,10,19,26,27,46
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communications: AN/TRC

Receivers: AN/APR-9, 13, R-388A, R.274, R-390A, R-391, etc.
Indicators: ID-250, 251, 387, 257A, etc.

Aircraft: AN/ARC.27, 34, 38, 44,52,55,57,73,84
AN/ARN-14, 59, 67, 70

AN/APS-42,81

AN/APN
Also: Tektronix and Hewlett Packard scopes

Liberty Electronics
548 Broadway

New York, New York 10012

Phone 212-925-6000
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Fig. 8. Typical transformer.

of Fig. 2. The finished power supply including
a 500 mfd, 50 volt output filter occupies a
volume of 25 cubic inches. This unit is suit
able as a power supply for a forty watt input
mobile final amplifier using 2N1907 transis
tors.

Transformer Design

The most important component in these
converters is the saturating core transformer
(T,). The core material is a grain-oriented
alloy of nickel and iron. Grain-orientation is
achieved by heavy cold rolling of the material
into thin strip. The usual strip thickness for
frequencies up to 2000 cycles is 2 mils. One
mil material has lower losses at high frequen
cies and is used at frequencies above 2000
cycles. These thin materials are only practi
cal when wound in continuous strip toroidal
cores although six mil thick material can be
obtained in the form of U shaped laminations.
The material is strain sensitive and the finished
cores are encased in aluminum, plastic, or
epoxy coated aluminum cases to protect them
from the strain from the windings. Complete,
cased toroidal cores are available from a num
ber of manufacturers. Two of the better
known trade names for the material are Delta
max and Orthonol.'

Toroidal transformers are not difficult to
wind by hand since relatively few turns are
required. In order to understand the simple

. calculations involved, it is desirable to become
familiar with some of the magnetic core termi
nology:

B-Magnetic induction or Hux density per
unit area measured perpendicular to the di
rection of the Bux. In the CGS system of

1 De1tamax core! are manufactured by the Arnold En
gineering Company, Marengo. Illinois. Orthonol cores
are manufactured by Magnetics, Inc., Butler, Pennsylvania.
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units, the unit of area is the square centimeter
and the unit of magnetic induction is the
gauss.

B,-Magnetic induction per unit area at the
core saturation level. This is the induction
level at which a further increase in mag
netizing force (current through the coil) does
not produce a corresponding increase in in
duction.

dr-:The magnetic flux existing in a given
medium. The unit of measurement in the
CGS system of units is the maxwell. Numeri
cally equal to 2B or 28, times the effective
cross-sectional area (AcnE.'t) of the core in
square centimeters. The factor of 2 is pres
ent because q, is measured from the peak in
duction in one direction through zero to the
peak induction in the other direction whereas
B and BI are measured from zero in one di
rection only.

Ac-Cross cross-sectional core area. For
use with B, and '" (CGS system), A. should
be measured in square centimeters.

Aene,-A. multiplied by a stacking factor
which allows for the space between lamina
tions (or turns of tape in toroidal cores). For
2 mil thick tape-wound cores, the stacking
factor is usually 0.8. For one mil tape, it is
0.7.

Window Area-The area of the center open
ing in toroidal cores. Usually given in circular
mils since this facilitates calculation of wire
capacity. Area in circular mils is equal to 1.27
X 108 times the window area in square
inches.

Winding Factor-The factor by which the
window area must be multiplied in order to
determine wire capacity. It allows for insula
tion between windings, space between wire
turns, and the necessary residual hole left after
the winding is completed. It is numerically
equal to the total wire cross sectional-area
including insulation divided by the window
area with both areas given in circular mils.
For machine-wound toroidal transformers, the
winding factor varies between 0.2 and 0.4.
The smaller number applies to the smaller
cores and larger wire sizes. It is possible to
achieve winding factors above 0.5 with hand
winding and use of progressively smaller shut
tIes to carry the wire through the core win
dow.

As a starting point for the transformer de
sign, the desired wattage output and the nomi
nal input and output voltages should be se
lected. Assume 80% efficiency and the input
wattage is then:
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Fig. 9. Construction and connections for 40 watt converter transformer shown in Fig. 8 . Compo
nent va lues and connections refer to the circuit of Fig . 2.

(In this equation, f should not be more than
one-tenth of the transistor cutoff frequency or
more than 2000 cycles for 2 mil thick core
material. 1200 cycles is a good nominal value)

The transformer turns-per-volt is then cal
culated from:

I E'nTums-per-vo t = T (".)urns 12 pn

A standard core size is then selected from
the manufacturer's catalog. The net core area
(Acnet ) in square centimeters is determined
from the catalog and", is calculated from:

'" = 2 B, AC " "
(B, = 14,500 gausses for the core
materials mentioned above )

The number of primary turns is then cal
culated from:

Output watts
Input watts = 0.8

The input current is then found from:

I _ Input watts
in - E .

in

E'n is the lowest supply voltage expected mi
nus 0.25 volts to allow for the voltage drop
in the on transistor.

The primary wire size is then selected based
on 500 circular mils per ampere. 500 cir
cular mils is used instead of the usual 1000
because the primary halves draw current on
alternate half-cycles. The secondary wire size
is selected based on 1000 circular mils per
ampere after the output current has been de
termined from the relationship:

Output Watts
l out = E

.nt

Turns
E

(), pri) = 2<bf~\0 8
,
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The secondary voltage should he about two
vol ts greater than the desired de output volt
age to allow for recti fier drop. An addit ional
increase of 31 to 5Z in secondary voltage will
compensa te for res istance d rop in the wind
ings if it is essential that the nominal de output
voltage he available at the minimum input
voltage (E ill ) . Because the secondary wave
form is a sq uare wave, it is unnecessary to
allow for the usual drop caused by recti fying
a sine wave. Secondarv turns arc determined
from :

T urns (sec) = E"p," x T urns-per-volt

The number of turns in the feedback wind
illg is determined in the same way. Each hal f
of the feed hack wind ing should have an
output voltage of from 1.5 to ".0 volts for
germanium transistors or 2..5 to 3.0 volts for
silicon transistors. T he wire size can he as
small as convenient providing that the area
in circular mils is a t least one-tenth that of
the primary wire.

Next. it is necessary to determine whether
all these turns of wire can he fitt ed in to
the window of the core that was selected.
For this purpose it is necessary to know the
cross-sectional area (includ ing insulatio n) of
each size of wire to hc used. This can he
determined from a wire table or calculated
f rom the overall wire diameter. T he total wire
area is then:

Total wire area = (T urns, pri. X Wire area,
pri) + (Turns, sec. x Wire area, sec)

(T he feed hack winding occupies so little
space that it can he neglected in this
calculation)

The tota l wire area in circular mils as de
te rtnincd above should then he d ivided by
the core window area ill circular mils. The
result is the winding factor. If it is between
n.3 and OA the windings should go on with
ease. It is possible to make it if the winding
factor is as high as 0.5.5 but don't count on it.
If the winding factor is too large, select anoth
er core with a larger window or a larger cross
sectional area or both and perform the above
calculations again. Similarly, if the winding
[actor is below n.2. a smaller core should hc
selected. \ Vimling factors this small mean that
,II I uuueccssanlv large und expensive core has
been selected. Also, the efficiency is lowered
if too much space is wasted.

T ransfo rmer Const ruct ion
The two halves of the primary winding

shou ld he tight ly coupled. T his can be
achieved either by bifilur winding or by mul
tiple layer wimling with the layers connected
ill an interleaved arrangement. T he larger wire

liD

sizes (No. 14 and above) arc difficult tc
w ind on small cores. T wo or more windings
in parallel of equivalent circular mil area can
be used to get around this d ifficulty. This pro
cedurc of parallel wind ings cnn also he used
to achieve tight coupling and the capability
of accepting different input voltages. The
transformers shown in Figs. 7 and 9 are ex
amples of the procedure. The primaries in
these t ransformers consist of four sections with
the sumo number of turns in each section.
Each section occupies half of the core circum
ference and th is, of course, results in two
lavers. W hen connected for the lower input
voltage. the primary section occupying the
fi rst laver of one half-circumference is con
nected in parallel with the section occupying
the second layer of the opposite half-circum
fercnce. For the higher input voltage, the same
arrangemcnt is used except that the sections
are connected in series.

The feedback winding should he arranged
so that it has uniform coupling to the total
primary. This can be achieved by spacing the
turns so that thc windin g occupies the enti re
core circumference. T he secondary can he
wound either in sections to p rovide multiple
output voltages or as a ile continuous winding.
The order in which the windings are placed
on the core is not crit ica l, hu t it is generally
easier to wind the larger wire sizes fi rst. Since
the transformers usually step-up the voltage.
th is mean s tha t the prim ary should he wound
first.

Windings with very few turns can be p ut
on simply by cutting the required length of
wire and thread ing the free end of the wire
through the window for each turn. Longer
lengths of wire arc not too manageable when
handled ill th is wnv and it is be tter to make
a shuttle out of a strip of th in wood or plas
tic by fili ng notches in the ends of the st rip.
The required length of wire is then wound 011

the shuttle and the shutt le threaded through
the window for each turn . The length of wire
required can be determined by making a
rough measurement of the average length of
each t urn with a piece or scrap wire and
mult iplying th is hy the number of turns.

Even wi th machine wind ing, toroidal trans
Former coils inevitably become scramble wound
after the first layer. so heavy formvar or ny
lon insulated wire should be used to p revent
shorts. Insula tion between wind ings is not es
sential but it does facilitate keeping track of
the Hu mber of turns. Acetate tape is best
for insulation provid ing that very thin tapf'
is used.
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John W . Mymo WA2QZH
222 Franklin Avenue
Wyckoff, N. J ., 07481

Getting the
Most

from Your Two'er

Back in April of 1961, when my Novice Li
cense was but two months old and a newly
earned 15 wpm C.P. Cert ificate graced my
wall, the fone bug bit me. UpOII the recoin 
mendation of \ " A.JSAB. who worked nine
states with one, I bought a Heathki t Two'er.

One of the first problems that came lip
after the rig was put together, o ther th an
some debugging that I'll mention later, Was
the in uccessibil ttv of the crystal socke t. Taki ng
off the case every time I wanted to ch ange
freq uency just took too much time so down I
went to my workshop for a hacksaw and drill.
I hate to disfigure equipment so I decided to
do a neat job. The license holder on the side
of the Two'er is held on by three or four
rivets and if a screwd river is wedged between
the license holder and the main case a litt le
leverage will "pop" the holder off.

After removing the license holder, Hatten
it to its former shape if it is bent in the opera
tion, and set it aside. With a hacksaw or saber
saw cut the unpainted area exposed by the
removal of the license holder. Be sure to leave
a ;!4 inch border on the bottom so the hole you
cut rem ains above the chassis.

Now trot down to th e hardware store and
buy four inches of piano hinge . Att ach ~f the
hinge to the top of the license holder, after
drilling suitable holes, and attach the other
half of the hinge to the case through the
lowest set of air holes above the hole cut in
the side of the case. I typed lip a little plate
giving my name, address, call, e tc. and put
't ill th e license holder th us id entifying who
rwux the rig und at the same time covering
p th e rivet holes. \ Vith the trap door I can
ow change crvstuls, fi nal tubes, nut] adjust

•

the tran sm itter stages. It's also a hand y place
to tape a couple of spare fuses.

The only transm itter control that II c{,><Is fre
quent adjustment is the p late tuning capaci tor
(C 16 ) which is just below the chassis. Drill
a hole in the ease over the capacitor and in
stall a rubber grommet in the hole. In this
way you can ad just the transm itter tuning
with a small screwdriver. CAUTIO~ : There
are 150-200 volts 0 11 that capaci tor so don't
touch the metal part of the screwdriver and
ground or you 'll get a nice little shock. The
grommet will p revent the screwdriver from
shorting against the case . You'll find that the
"trap door" will cover the grommet hole and
the crys tal hole making a neat job.

\ Vhen tuning up the transmitter an output
meter is essential. A meter mounted 0 11 the
front panel is more convenient than one
plugged in the buck. especially when mobil
tug. Auv meter with a sensitive movement
will do, hut if 0- I ma movement is used, the
S-.\Ieter circuit used in the July 61 issue of
73 can he incorporated with the output cir
cuit.

The best place to put the meter is ill the
space 1I0W occupied by the Heathkit emblem.
Center the meter hole ill the clear space there
and cut away. A mason ite hole cutter will go
through the aluminum front panel like it was
cheese, by the way. Connect the meter
through a variable resistor to meter jack Z. See
Fig. 1. The pot can be taped to the back of
the meter and used to "set" the meter. R U Il

the groun d lead from the meter to the ground
lug 011 the neon ligh t terminal strip just below
it and you're all set.

aile possib le cause uf feed hack ill the



receiver more selective, change RIO to about
32 megohms. WN2HQE dug up the modifica
tion when he was borrowing my rig and
"jerried" it in with four resistors that gave the
best results. The precise value will be differ
ent for each rig but in all cases L6 will have
to be retuned because the resistor ( s ) will
change the calibration. Better yet see the June
'63 issue of 73 for a fantastic Improvement]
You'll need a vernier after this one!

If you have a base receiver the next step in
improving your two meter setup would logi
cally he the building or buying of a converter.
I've always had one switch operation and
the Two'er/converter set up was no exception.
One switch operation boils down to having
the Two'er TR control operate a relay that
changes the antenna from Two'er to con
verter and mutes the receiver. If contracts 2
and 3 of the Two'er's TR switch were used
to activate a TrOT relay the problem would
be soh-eel.

With just a little planning, and one tenni
na] strip, changing between using the Two'er
barefoot or with a converter can be simplicity
itself. Screw a 5 lug terminal strip under the
mounting screw of tube socket V4 so that the
strip faces the center of the chassis. Clip the
lead going from contact 2 of the TR switch
to the red neon light and attach it to lug 5.
Clip the lead going from contact 3 of the TR
switch to the power neon light and attach it,
after adding a jumper wire to lug 1 of the
erminal strip. Now trace out the wire going
from contact 2 of the TR switch to the bottom
nf coil L2. Cut the wire so that there is enough
lead to reach from contact 2 to lug 4 of the
terminal strip. Wire a jumper on the other half
of the wire and attach it to lug 5. Cut the
wire going from contact 3 of the TR switch
and the 11.+ so that the switch end will reach
lug 2 and the B+ lead will reach lug 1 of the
terminal strip. By using the original wiring you
save the TR switch contacts from harmful
resoldering. For normal h ansceiver operation
connect lug 1 to lug 2 and rug 3 to lug 4. For
a Two'er/converter combination connect tho
TR relay control wires to lug 2 and 4 whi!
connecting a pair of switched contacts to lu.
1 and 5. Wires to the relay can be brougl

~
M -

Fig. 2. Audio changes.
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680

Fig. I . Addition of tuning meter .

Two'er is the long lead between the modula
tion transformer and final. Replacing this lead
from terminal strip Nl to strip S4 with
shielded cable cleared up the feedback prob
lem for WA2FFB and K2GHU, it could
for you, too.

The screwdriver adjustment on the regen
control was a bother so I replaced the pot
with one with a small knob.

The phone plug used for an antenna jack is
fine for base station use, but if you do any
mobiling you'll find that the antenna cable
keeps pulling out of the phone jack. The best
connector to replace the phono jack is the
Dow-Key Model DK60-P panel mounting coax
connector. All you have to do is enlarge the
old antenna jack hole and screw the new Dow
connector in.

If you switch between mobile and fixed sfa
tlon use a Jot. the chore of changing fuses
can trip you. Forget to place a 8 amp mobile
fuse in and the I); amp ac one will blow. For.
get to put back the 1); amp fuse when you
take the rig out of the mobile car and you
lose your Fusing protection. WA2WZP got
around this by putting a fused line plug on
the ac cable and leaving the mobile 8 amp
fuse in the Two'er, This way the proper fuse
is always in the rig whether the no or mobile
cables are nsed.

If you desire to make the Two'er transmitting
audio even better you can use this modification
that worked wonders on WA2UCG and
WA2WZP's Two'ers. Remove pin 3 of VIB
( 12AX7) from ground and connect a 680 ohm
resistor and .01 mfd capacitor between it (pin
3) and ground. See Fig. 2. Remove the .001
mfd capacitor (C41) from pin 2 and ground
and replace the 10 megohm resistor from pin
2 to ground (R26) with a 1.2 megohm re
sistor. The audio really sounds great efter this
simple revamping.

When I'm asked how the Two'er works I
always say that the transmitter is a dream and
the receiver is a nightmare. While the re
ceiver isn't quite that bad, the broadness of
the superregen circuit does make for interest
ing contacts when the ham down the street
comes on with his 200 watts and a whole
megacycle ot band disappears. To make the

112 ...... &,. .....



An 5WR Bridge for the 325- 1

A false panel is set behind the perforated
panel with a piece of black blotter between
the two. The escutcheons are glued on the
perfora ted panel with epoxy glue. On the
right is a Knight SWR bridge. In the center
is a 4" speaker. On the left is a Kwickpateh
phone patch. Arrange the leads in the rear
'a the power pack can be removed without
too much difficulty.

4/loo

l50

lOa

6/loo

loo
6.50

.60

.... . 4/loo

. . .. 35.00

... 5/100

........ l25
....... lOO

1"5
125.00

loo

IR FILTER
5 '12 in . d ia. . .

RDZ Military receive r. 200-400 me.
channel, 115 volt. Cost $2,500 NEW

SILICON DIODES
2 am p 1,000 PIV .

~-: i~N~~~~S.~~~~ . ~~~~~:~~~ 225.00

ENLARGER LENS 13.5 to f16,
govt. cost $53.00 .
LAPEL MIKE.
xtl, w /ccrc & plug .

PHONE. hearing aid type,
w /ccrd & plug .

GEIGER COUNTER
tube w/echem••• . . . .... . . . . .. ..... . . .

THROAT MIKE,
from Air Force . .

MIKE BUTTONS
carbon, min. size . .

SOLAR CELL KIT,
5 cells wi t h book .

IBM FERRITE 200/lOO
toroidal cores (m emory) .

~~~e:R~~~~~~~~.~, . . . . . . . . . . . . . . . . . 5/1 .00

r~~:r~:~;N6~t:~~~R. . . . . . . . . . . . . . . . . 2/1 .
00

~~~~/g:;~t T~.~~~~~~~~. .. . . . . .. .. .. 1.50

~o~~o;~'W~~Setc 2/1'00

~~~:~Sj~~b~~, new 1'25

MINE DETECTOR PRS·3, military, un- 45.00
used, w jbook, & drys, finds treasure ..

SCOPE TUBE (CRT) 3APl.
new .

JOHN MESHNA JR.
19 Allerton St" Lynn, Mass.

SURPLUS BARGAINS SURPLUS BARGAINS

SOUND POWER PHONE (2 )
w jlOO ft wire .

MINIATURE MOTOR
1.5 vo lt operation .

CADMIUM PHOTO CELL,
make cou nter, n ite l iter .

COMPUTER plug-In boards, good for
parts source. Each w/transtetcrs. reo
s tators . etc. . .
REED SWITCH
VI /magnet, make bu rg lar ala rm .

SNIPERSCOPE TUBE 6032
w j specs, see in dark .

OPTICAL PRISM-
pocket rainbow, new ..

TOGGLE
SWITCH ES .

RG 58/U COAX
52 ohm. 1000 feet. .

S:LlCON DIODES
750 rna , 500 PIV . .

INFRA·RED
DETECTOR .

USA PERISCOPE PRISM
5 inch long .

ALL MATERIAL FOB LYNN, MASS.

Above is a small selection of choice surplus from our
large 71 page i llustrated catalog. Send 20c production
& handling cost f or catalog.

W4NJF• • •

ou t through the meter jack hole or, if you
want a fancy job, the eight prong power plug
can be exchanged with a ten prong one and
the extra contacts used for the relay setup.

You could also connect a higher B+ relay,
such as a surplus 100 volt job, between the
plate of the 6BS8 and ground. With this set up
the internally switched B+ would activate it.
If you do so WA2WZP suggests you remove
the 6llS8 for best results .

By the way, a perfect place to keep the
Tower mike is under th e handle of the top
of the case. It keeps it safe from harm yet
right at hand.

The Two'er has made two meters an easy
to get on band. When you build the rig
though, be sure to use a small soldering iron
and small solder. I built the Two'er with a gun
bigger than the case and had problems getting
into the comers. The one bug that kept me
from getting right on the air was a real dog.
The one contact that Heathkit soldered to
make sure it was dooe "right" was coldl So
be sure to check everything if something goes
wrong.

The Two'er is a nice little rig and with these
changes it is a real pleasure to work with.

... W.\2QZH
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SELECTRONICS
SUPER PRO RECEIVERS

SP-600 JX & SP-600J X 17

•
LABORATORY R.F. SIGNAL
GENERATOR TS-497B /URR

•

5 1"
43 1l.:l .
22"
23 %"
t a b le
door,
200#

shp t. wt . 35#

DESK TYPE RACK
Standa rd 19" Pane l
Overa ll He ight
Overall Depth
Overall Width
Pa nel Spac e
PRICE: $1 4.95

DOUBLE RACK for 19" PANELS

SPECIAL DELUXE EMCOR RACKS
STANDARD 19" PAN EL
Overall He ig ht
Pa ne l space
Overall depth
Overall width
CASTERS a nd I Blf x 23"

included with f u ll rear

PRIC E: $29 .95 sh pt. wt.

FUNC TIONA L DESCR IPT ION :
Si~1I!11 ( it'nera tllr 11 :;-4 9' .\ /I ·llU I~ II 1I11rtahie amlllitnd"' lIlndll'
131.'(1 un it for lahoralory and 1\..\(1 use in tt'Slinl': rad io anll
\" jd,,, "'luil,m..nt and is all e1.-ct.r1,'al t'lllliu lt'Ill of Ih,' \ 1,'&''\I lft·
1II"lIh \I ,"leI ~II.

RElA TIO NSH IP TO OTHER EQU IPMENT:
T ld ~ e'lnil'll\l'llt , part of 1 t'st s et AS/ .'"·~1 · 2 ::l . l.q stmuar to
f ,'d.'ral \ Iml<-l " 1I 4 1X- 1. ~I Ollels nf nus sh:na l generator an'
idt'lltk al ..x....pt for matnt..nuuee parts.
ElECT RO MECH AN leAL DESCR IPT ION:

Power Requirfments : 1,5 1\', 110 v + 10 '/0 , .'",0 to 1,6(10 ry.
I ph. ;1('

Frequency Range: 2 In 4 11 11 me in s ix bauds

Type of Emi»ion : .\ \1, pulse
MODULATION :

EXl t'flllll l'ulse: 1.'", 11 \" (min. 0IltI1l11); 1,000 nhms
( max, illllll'<! a lll'l'J

Fr l''lll ' ' lIi'Y: " II tll 10,mlO e~' ("xt ) ; 400 In HHW ry. ( lnt)
l'crc..nt : II 10 ;W fll r sme \l I' I t'S

O.tp.t Impedance: :;0 ohms
Attfnlator leakagf : lA'S!! than .1 U\"
St ray Fifld : L,';;'~ than .2 uv
Accuracy: +,.'""/0 lIf Indica t ed freq.

I II l'x('l'lknl lik!' 1\1'1\ eendltion.
r Uin ; : $195 .00 shpt. WI. 65 tt

J

:!IIi •

•

6 METER TRANSCEIVER
TYPE BC-1000

Fur t li .' nrst time s t:[,!':l'T IW.\ II'S ts a liI!' to (l 1f!'f n supcrlJ
I'l '!~ ' iu' r li t II. modesl l'rk..,. We agt"l.' tJl!'~ I'l'f'l ' i l 'l' rs nre not
c-llt'a Jl. t...""'·...IT. t h,')' are nu.. of the h.-n ;Ha illlh l~ ami. are In
ese ene nt condition. We na ve on l)" a r..w to seu and tll.'r If>'
all , nconditi ona lly gnranttrd. Here 11ft.' some of Ih.. To'clinlcal
Sp,'t.

Frequpncy range : 11.:;4 III :'i4 rut- in H hallols
A,dio Power O.lpul : :l. U Watts fil 600 ohms
Po.... er Reql ind : !l:; 10 :lllll \" . so-eo C)"("It.,. at I :lO Watts
Tlbn : zu
Mechani ta l : Uac-k mouutlng 19"W X lO YJH X 16¥J"D
Weight : 'Hi lhs .
Performance:

Se nsitivity: :U l micrmults or better on aU ban,,,, for S + N
I" ~ ratio of 1U dh. I.... chl'f'kt"tl "Ill' 011 "I me :lull
lIs »ustu...it)' ...s I mirnnoh) .

Iml r. c Rejection : tWlI n than j 4 dh on all bands.
I. F. Rejection Ratio : at uno Kt: is 2, 00 to 1.
A,V,C. Acllon : output wut hold within 12db \I'II{'n 1111 '"1 1~

IIlrr~;lso" t rnull 2 to 21)0 ,UIIU mtcrwons.
Frfq uncy Conlrol : Continuous tuning plus a. separate trr~

tal f'llIt rol osetnate r in \"hieh ti ('r~'sl;lls tan lit' """r!
rill' SI"'t frl~lll<'lI(,)' 0llol·ratillll.

Sill '! ' wt. \U I)#
Pio n : : :;1 ' !i ll\) JX _ _ , .. $:l HUI :J

:;1' IWj JX I , _ f:HI9.9 :'

T ht,S<' units ar e dt'shmed for OI"'l'Iltion on 40-48 me "'~1. with
IJ~ Wat t output. 'fh e~' are ba tte ry powered using 4,5 \' & 90\'
on receiver & 4.5 \' . 90 \' & rsnv on t ransmit. All are i n
l'l('l'II..nt eondit ion. TtIf.loe unns lI.I"l "l'ry "lIsUy ecnrerter to 6
meter .H I by using t he reactance mor!1I1ll1 or as I damp t ube
nHld lllalur & & stmnte change of the f~1 di,.,.ri millal.or to I diode
d.'wlnr. T h,'y a lso eontam a I~ ry ,1f..enve adjnstable andio
1'QI·EU·II.
l ' IU n : : :FBI, !!,·, wllh Willi' .\ .\ TK'\ \:. \. ~III 'T. \\"1 . 1 8#

Overa ll width
" dep th
" height

Pa ne l Space
PRIC E: $2 4 ,9 5

sh pt. wt . 175#

SELECTRONICS
1206 S. Napa Street

Philadelphia, Pa.
HO 8-7891 HO 8-4645

All prices o~e FOB our Phi/ode/phicr wcrreho..,se. All merchondise described otturo'e/y fo 'he bes' 0' o..,r "now/edge. Your
purchase money re'undltd i' no' so , idied . Terms ar lt tosh . Minimum order is $5 . The publit is welcome to browslt . Wlt ',e
open weekdoys 8 to 5 ond Soturdoy 8 to l .
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SELECTRONICS
SILICON DIRECT PLUG-IN

REPLACEMENTS

8-7176

8-M25

CAT. #
8-7 120

71 2 1
71 22
7123
71 2-1

8-7145

8- 63 13

8·635i

e $2. 95e 2.00

-

shill . 1 lb.

shpt. wt. 5#

CAP. ELECTROLYTICS
PR ICE 2 fur

,H5 1.50
J.2 .'i 2 .00
1.2:; 2 _0(1

, ~ I.j 1.50
1.;5 3 .00

er. nntnut : 13 :i \ ' @: , 5 rna. (sJze 2% %

:l0"
I O\'
3 0 \"

2Jh Hna.
2%" Rd.

( T hcrmo couple)
V,A_ C. 2% " ns. @ 1.49

......

H F. amps
R F. Imps

TUB ULAR HIGH
W.V .D.C.
.\Wll 25\"
" "

MOBILE POWER SUPPLY TYPE PE 120
I nput : 6 · 12 OT 2 -1 VDC; Oul put : 90 vue & 1-1 ,"; \ 'DC. F ine for

)uw JlOWPf' mur's or lV("f'iwrs suen as OUT RC1000 .
I'Hl rE : $4 ,9 5 shpt. Itt.

.\l!llwJ \' 13 :; .
Inmn. : Il:i v @ GO

2% x 13/16.)
PHICJ: : 9.95

0 ·1 5

MET ERS
0-5
0-2

WESTI NGHOU SE FULL WAVE BRIDGE RECTIF IER 600 P.I .V.
I amp. ~upp l jpd wit li Iwat si nks, mounting area P h :l 3%"
IIr lght 2" ,

PIUCE: se.no

AE RIA L WIRE- R!'rl eontutns approximately 13S feet of phos·
pher lt rotlz,'. 110. J 6 standard, 200 lbs test antenna wrre. Has
!:,a halliz.·t! dillS nn ends. Hrmu! " ell" .

I' ll ICE: f. 1.5 0 or ~ fOT $ 5.00 shpt. 3 #

ElECTRONIC RESEARCH ASSOCIATE S POWER SUPPLY
~I udel . '2 5.

I nput : 1 15 V.\C .. 60 crs. ; rxunut : ea.e \'Ile " 1 amp. ."h h 4%.
PUH 'E: $ 1~J.\J:i ~1 1 1lL. wt. 10#

Rot POWER SUPPLY- D.C . power SlJl'ph' mfg. for MARS OT ROt
receiver . Input II:; \ ' .\t . 50/ 60 er. Output :~OO \ 'DC @ 200
rna \It'll 1l1tt'ft'd urru 1110 8 hy 21\ t1 ma rhok!'s and t wo 10 mr.
C:tPilf il ul'l' t. hrn :t \ ' 11 - 151\ . 6,3 r.c.t . (<J~ 10 am l'~ and 12 V.I.C.
(/( 3 amps. !\I l' 3 S. 5 1/., " x 9" x 17", ronun-te with tubes.

PRln:: 12.95 - shllt. WI. (,5# R" 6262

RE GULATEO POWER SUPPLY Wld H'S
.\l lIIkl r S--3

1',,11"1" Iupnt JlI.' ·12:; \' , ;,11 tHl fll'; .
3 . 0 W, llel:u la l\',1 H r. uutput l ad
jllsl atJh' 1 27 0 -30(1 \' , :\ Iax. output
eurrcnt-c-reu mil rcuulatfuu : 10 0 to
40() 1II11~II" S lhan 0_" V. AC ri ll
nte. peak to lo('lI k--h's,'i UIIIII 0. 0 15 V.
OUlput iIl1 IM'dallf(' -- II'SS than 0 . •
ohms. UIl'TlI. ll Himl'llSiuns 19" I
ro 1.1i " II x 12% "H. Rel"t's,,,,'d 19" rllfli nllll.mtiUl: ,
1'llI n :: f.2 1.95 . . . . . . . • sbpt , wt. ll ::i# .. , ...• .

LAM BDA POW ER SUPPLY 19" RACK MOU NTING Model 28
Il l'b' lIla ll ' t1 I' I S

l uput : IO;, - I:?;, \' ;, lI-(; lI n'~ .

Oul put : 2url -32::' \" tC 11-100 lil a .• 6 .:1\' I(-t 3 amp.
rUin; : IH . ~I.j shllt . \lot. 25#

255

CAP .
eu.une
ao.ooo
so .oou
40 ,0 00
40 ,000

'G
'II

#~C
SE
:W

•

1.!t5
1.9;;

$1;'0 (1
1.95
1. 95

rnxuITl ox
50#

..

-

. f'4 ea .

.92 ..
1.9 ~ ..
2 . 1l~ ..
:L99 ..
3. 2 S ..
4.08 ..

. -

..

..

....

..

Ex r ELLE" T
shut. wt.

r'rtce:..

ELECTRONIC MEASUREMENTS CO.
POWER SUPPLY MODEL 212A

Input : 125 v @ 60 ry.
OUtput : Q-- IOO\'DC U 0--100 rna.

ideal for transist or work.
Price : wit h COH'rs $39.9."i

tess covers , •. , . . ,. 2 9 . 9 ."i
metered (2) , . ...• 49.95

Shlpplng weight = 1 7#

Cum[lt'liSa tiull network bn llt In as r~l lllired.
.", 11 1 ('UE.' II l" .\1 t t cuu ('I \' I 1'1111: 1'; :
OZ t / (i :>;.j • • . •..••. • ••. • •.• •. . . . ••• •. ..
;; :\ 4/5 " t "
aU t / 5 Y3 j 5Y:H;T / 5 v 4/5 n GT / fi ,Hi4 / 51't /
;,\ \'4 j ::'Z4{5.\W 4 / 5Y3!:;AfH / ::'.H4 / 5.\Z4 /
tor3G .. ... .. . . . . . . . . . . . . . . . . . . . . . ..
80 / 57.3 . , - ...• . .•... .. . . ...... ..•.. _.. cc~__~
('OWEII 'nccncu :-; 1 1. 1 1' U.~ 1I 1':I'T IF IEIIt::" ITS

(l amp. li t·' 1 rna, max, kakag(')
;,II - :? IIH 1'1\' r'rtce : . un l'a

:?nn ·H10 .. " . 14 ..
4nu · f,fI lI .. .. _:? 4 "
600 ·800 .. .. .36 "
snn or t,,·tr l·r .. . 44 "

tuon 1'1\' .. .;; 4 "-- -
l'O\\'EIt rrsru. RI I, I('U-'; uu-emrn U-'; ITS

L\1l 5 anue. j
2~ I U · HIII \'
4I1U-(;4IO v

rnn v
!'OO V

1000 Y
!'o\n ;1I TESTEIl RII.JI"U:-':

( ,\11 35 amps, )
;, (I v

100 V
:!OO V
300 v
J OO v
!i00 v
600 \' --'-_-!o''''---'- _

APX 6 TRA NSPONDERS
U :,:';S TUll ES

Pillet: : $9.95
-,,-,-,-.-,u-c-lfAX:~C~A"."Lr.".------"'''''---''"--''''-''----

. 5 ohm nominal Impedance
. -I n.'i outsl tle diameter
5 00 n. spool •. ...... . . .. . , . . . . , . . . . Price $2.').00
too ft , Icngths ...••....... , • . .. " .. Pr ice: $5 ..'10

..=r~'~ice per foot , .. , . . , .. , , .. , .. , ... ,06
LINK 420 MC TR.\X~(,EIn: R::::
The same as one we sold for $3 -1.9,") Clffpt till' r tbratcrs,
589B" eables and mike are misslni. 110st of the small tubes
are iueluded. 'rhese units are exeeueur for stripping and usinl!:
the t r tp ler-ampllfler chass is 10 get on -1 20 me wit h about 2 ·3
watts drtve Oil 2 mete rs. Type 829 t ubes may he substitu ted
for rue 5S9 ~ II I Ted\ll'!'d out put.
PRICEi... $ 9.95 •• .•.• . . .• shpt. wt. 50# .. . .. . • . • . $ 9 . 95
APR·1 TUN ING U1\ IT
30 10 !IO mc. TX·I It Easy converted 10 6 meters . t;Xn;J.u;" t

CO.\ IlIT W .\'
-i~"~'~I~r~ ! J.j . 9 5._._ .':,,:,, ..._~ shpt . Itt. 26# .•.. ..• .• 8-1131

SUPER PRO POWE R SUPPLY
ltark .\IOWlt l'U 1':x('(' IJt' I1 L rO IHJillOIl

PUlei': : $19.9;; shpt wt . 60# • ... . . • •. 8-6609
-- -

8C·221 I'U. POWER SUPPLY
Tn )\' R.\I · 2 ~'
I nput : ll~, v 60 cy. 1 q, 35 watts
Ilntput : 90 VUC @ 15 mao & 6. 3 VAC ,~ 2.5A
Price : $-1 . 95 shpt. IH. 15 # 5·6601

SELECTRONICS
All prices e re FOB au, Phi/odelphio warehou se , All me, chondise d e H ribed (lffu,atefy to 'he blHI of our knowledge . You,
pu.chose money refunded if nol so tis fl ed . Terms ore cos h . M in imum o rde, ;s $5 . The pub lic i. welcome to browse. We',.
open wt'elu'oys 8 10 5 and Solu,doy 8 10 J.
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Neater Decals

Most of the instructions furnished with panel
marking decals tell you to spray the panel
with olear spray after the decals are in place
and dry. However I find that a careful appli
cation of lacquer thinner does the trick and
does it better. By working carefully around
the edge of the applied decals with a fine
brush dipped in thinner, they will blend into
the fi nish as perfectly as a factory job with
no shiny area around them to give the gag
away, especially on wrinkle finishes.

Applied in this way and without any fur
ther treatment or covering, they will with
stand any normal abrasion, and if at some later
date you wish to change any of the markings,
you can remove any or all of them by going
over them with a cotton swab dipped in lac
quer thinner, and then apply new markings
as required.

... WB2EPIl

EICO 722 on Six

Having an E ICO 722 vfo and a desire to
use it on 6 meters, I discovered that by re
turning the vfo, 6 meter operation is pos
sible.

Since the vfo oscillates always in the 80
meter band and multiples are used for other
bands, it is possible to have the vfo oscillate
above 4 me and double to 8 me on the 40 me
ter band. The procedure is quite simple: ( 1)
By turning the slug in coil Ll all the way
down as far as it will go, you can raise the
oscillator frequency on the 80 meter band so
that when the dial on the vfo reads 4 me, it
is actually about 4.25 me. Coil L4 is now
adjusted for a peak S meter reading. (2) Now
switch to the 40 meter band and adjust trim
mer C6 for the second harmonic. Any receiver
that tunes around 8 me is satisfactory. I used
a IIallicrafter S38E. After trimmer C6 is ad
justed for highest frequency which should be
around 8450 kc, coil L5 is adjusted for a peak
S meter reading. This completes the con
version,

On my vfo I can now cover from 50 me
up to 50.75 which is sufficient coverage since
most of the operating is done between 50.1
and 50.4. To use it on the low bands, all that
is necessary is to follow EICO's instruction
manual.

This conversion is ideal for those who lack
funds and who do not want to ruin a good
80 to 10 meter vfo.

"T owers above all"

RISTAO TOWER CO.
415 E. 5 th St.. Hanford , Californ ia

Write for FREE Ca talogs and detailed
information TODAY, or see your dis
tr ib utor.

Tristaa •• . the p ioneer name in towe r
design and manufacture. Here is the
lower line that is premium q ua lity, ye t
real istically p riced and designed to en
able you to keep adding sections as
you grow. A Tristcc Tower is a lifetime
investment from your ve ry first seelion .
Besides engineered quality, all towe rs
feature channel lacing and ore hot
dipped galvanized inside and out. They
meet all building code re q uire me nts .
Motorized models available.

featuring "ADD-A-SECTION" Design
TRISTAO TOWERS

INCENTIVATE!

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

W2AU 4·PURPOSE BALUN
On ly 6 % Oz.

2 KW P.E.P.-$12.95
. . . with built-in lightning arrester
---center hang-up hook for inverted
vees. doublets, etc., eliminates
center insulater-broadband 3 to
32 Mc. rated 3 Kw. P.E.P.-Two
models: 1 to 1 Model goes from 50
or 75 ohm UNBALANCED coax, to
50 or 75 ohm BALANCED beam or
antenna-l to 4 model goes from
50 to 75 ohm UNBALANCED coax
to 200 or 300 ohm BALANCED load.

Also Designed for Qu ad s and Beams!
W2AU Super Fiberglass Quad $99.95
W2AU Korean Bamboo Quad $54.95

UNADI LLA RADIATION PRODUCTS
Unadilla N.Y,

Subscribe to 73 - $4 a year from 73, Pet erboroulb. N. H.

<, ••• WB2CCM
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BEFORE

Transformer Tip

Statistics show that 99.44% of all amateurs
she try to draw more than .15 a of filament
urrent and 15 mils of B+ from their receiver
ave gotten nothing but a charred power
ransformer for their trouble. The alternative,

separate power supply, is not much help
o the fellow who wants to add internal ac
essories to his receiver. Fortunately, with the
ISC of silicon rectifiers, these pitfalls can be
rvercomc. The conversion from tube to silicon
eclifiers also results in higher B+ ( because
If lower internal voltage drop ) , less heat di ssi-

SIMPLI FIED MATH FOR THE HAMSH ACK
_ K8Lfl._ This is the simplest an d cos iest
to fathom cllplonation of Ohm"s law,
sq uares, roots, pewers, frequency/meters ,
logs , slide rules , etc. If our schools ever
gal wind of this a mazing method of un
derstanding basic math our kids would
na ve (I lo t less trouble. 50~

f REQ UENCY M EASUR ING--WPHKF- Eve r wonl 10 set yourse lf
up to mcosure frequency right down 10 lh~ gnat's . eyebrow?
An expe rt lets you in on 011 the secrets. JOin Bob h Igh up on
the li,t of Frequ ency MeaHrring Test winners. $1 .00

RECE IVE RS. 1(5JKX.-11 you want to build a receiver or to
really unde n lo nd your receiver , th is is the book fo r you . It
coven every a spect of fec;e iv i,.,g in author Kyles usual thorough
mann er . $2 .00

CW-W6SFM .- Anyone ca n- leo rn the code. This book, by on
escert. loys in (I good foundation for to ter hig h speed CW
ability. SO,

T

AFTER

ATV ANTHO LOGY. W0KYQ and W A4HWH.-A collection 01
the co nstruction ond technica l articles from the ATV Expe ri
menler. Includes a complete , easy to bu ild vidicon com.TO
end 50 ot her projects . The only book evcilcbfe obout hom TV.

$3.00

CARE AND FEED ING O F HAM CLUBS
k9AMD.-Cc ro le d id a thoro ugh research
job on over a hundred hom clebs to find
out what aspects wen t to make them IUC 

cessfu l and wha t seemed to le a d to the ir
dem ise. This book tells all and will be in.
valuable to a ll club officers or anyone in.
terest ed in forming a succe ssful hom club .

$T.OO.3 VAC

6 .3 VAC

4 .7 vt.t; TO 5\16
51<05, ETC.

:

WITH MORE CURRENT
TO SPARE f OR

'- Q MULT. ETC.

TE ST EQUIPMENT HANDBOOK. W6VAT.- Eve ry hom needs to
hove and know how to use tes t eq uipme nt . This book te lls you
how to make va luable ham tes t gear ea li ly and cheo p ly . II
also covers the use 01 telt eq uipment . SO..

pation, and 5 volts at 2 or 3 amps of filament
voltage becoming available. In the majority of
cases 6.3 volts are needed for accessories . By
changing some of the receiver tubes to their

.7 volt counterparts, their filament current is
made available. Most audio output tubes have
4.7 volt counterparts (5AQ5, 5V6, 5CZ5 ).
A suitable dropping resistor must be added
in series with the 5 volt winding. Make sure
that the resistor is of adequate wattage! The
current that formerly supplied the audio out
put tube can now be used to supply acces
sories. A good silicon rectifier for most re
placements is the Sarkes-Tarzian ~1-150. These
rectifiers are very small and may be mounted
}1 a standard fuse holder. If your normal B+
. over 250 volts, lise two in each leg of the
ower supply.

. .. WA2KYF

REVISED INDEX TO SURPLUS-W4WKM.
- This is 0 co mple te list of every art icle
ever published on the conversion of sur
plus equipment. GivH a brief rundown on
the article and source. Complete to do te .

$1. 50
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JEFF-TRONICS

JEFF-TRONICS

All orders ml.lst be occompon.ed by sl.lfficient eest
oge except ARC-l , which is shipped express or
freight collect.

Send for eur list of sl.lrplu s ond hom geor.

Letter from Gu.s
..\s I wrlte this, Dick YA4A ( W4UTE) is at the mike

Ol'('ratinl< \":\.~.\. l rick i~ the SSB man on tbls trip, and I
am l"\\" (Y.\SIIL We an' just across a river Irom UIS land.

Last wr-ek when we were Y:\911 and \":\9.-\, we were acres
a river from l'IIS land..\t hnth spots we could see the
barbed wire ('nlanJ{kllH nts and guard posts with machine
guns at each place. I wished I had had a pair 01 field glas~e!
so I could have gotten a better look at what was happening
across the rtvcr. I'm sure t hey had their telescope trained
on us though.

Life sure has been interesting here the past couple of
weeks. I am gettin/ot to parts of th is country that are cer
tainly off the beaten path. We have been eating and almost
living off such items as honey dew melons as large as South
Carolina watermelons, peaches, and man! these big blue
ant! purple plums, some as large as your fist. T hese are. the
bt'st I've eVN eaten: T here are oranges and tangermes.
cucumbers. eggplants, apricots, and a number of other fruits
and vegetables I don't recognize. The weather here is hot in
the daytime, about 105 to 110, I guess, and it gets down
right cold after midnight,

Condi tions have been reasonably la ir. The US east coast
up to the middle west is worked in the mornings {rom about
0030 to 0300 G:\IT and a few west coast stations a little
later. Europeans every night come in up to about 2130
G:\IT. \\"e are operating arou nd the clock, when the band
is open, we are on the air. 21 :\Ic doesn't seem to ope n here
much at all, just a few ).-\'s and VA's and even less Euro
peans, two or three Africans ... and that's 21 mc here .
7 me is lor the birds, with all the commercial ()R:\I and the
usual summer QRN. Sandstorm static is sometimes very bad,
up to 57 or S8 every day from about 1400 10 1600 G:\I T .

You never see any clouds in the sk~.. here, but we do han'
a lew breezes blowing during the daytime and it's nut had
if you can stay in the shade. The water in the river is roo
colt! for me to go in swimming, bU I Dick g"1l('S in a couple
times each day, and he comes out covered with goose pim
ples. They tell us that cholera is almost at the epidemic
staae around here, so we are very careful of what we eat and
drink. So far both 01 us are in the very Lest of health.

Dick ls a rille fellow to go on a DX pedit iun with. St nce
he speaks this language, he is a must if )'OU want to get
anything done here. :-;0 one in this part can speak English.
all signs are in tbe native tongue, and all is Dutch to me.

The ladies all wear nils and all you can see is their eyes
through a little piece of thi n cloth. T heir dresses are down
to their ankles. I'll bet that in this hot weat her, when t hey
get back to their houses and take off that nil, they say,
"Am I ever glad to zet that thing nffl"

Our bi~ prohlem here is transportation Irom place to place;
usually it 's by one of those beat-up busses. Occasionally we
can find some Ielln w with a car and pay him to take us to
the next spot. We have an eye on a Xeuual lone over here
between Y.\ and .-\ P land, only a lew miles from the
Khyber "ass. We are trying to get some sort of word from
Bob \rhile WI\\" PO as to whet her it would be a new one.
\\' t;' rna}' go there anyway just for the hec k of it , but since
it's not owned b)' anyone. we are in a quandry as to what
call sign to use if we get there. We'll come UI) with some
thin/{ though.

Tomorrow we Q~Y to VAQ land, right on the border of
t:J81BY1YA. I expec t as usual we will be watched. I under
stand this one is riJ,:ht up there in some mighty high moun
rains, which should be FB since it will remind me of
Bhutan.

It's still W3CR.\ and WSVA, neck and neck . When they
are S6, the band is closed to the States. Wh en they are 57.
you might hear a few weak Stateside "stations. When they
are S3, the band is reasonably fair. and when they are 59,
the band is in good shape. I must inspect these fellows'
stations and steal their secret so W4BPn will be ill there
with them when and if I ever get going again.

:\Iy Hy-Galn 14 AVQ vertical sure does look beat-up, bent,
crooked, but believe it or not, it still has just about 1:1
SWR on all the bands from 10 through 40. But the shape
it's in, I certainly would not put it up at home, because
Pel!~y would run me back to T ibet ! I tell t he customs
fellows thai it's my deep sea fishing rod! And so fa r, they
believe it too! I call the rig an SSB signal generator, I wis!
I had a turntable and tone arm mounted on it, and then
could tell them it's my record player. This would kind
speed up the usual customs delay. • •• G\

CONNECTOR

Cleveland, Ohio 441094791 Memphis Ave.

ARC-l Tran sceiver. We have got some more of these
sets you can put on 2-meters. See our ad, June 73.
W hi le they last , at our special p rice o f $ 19.00 FOB.
Complete with all tubes, good cond., not checked.

l1S volt power supply kit for ARC-I. Supplies fila
ment plate, & relay voltages. Will not operate cute
tune. With drilled chassis, power t ra nsf orme r, and all
parts. Fits in dynamotor space. 10 Ibs. $ 19.95.

loading Capacitor, 5-sections, 400 pf. per section.
We've sold out 2 big shipments of these, and now
hove some more here. 23/.l'" x 3" x 6". ¥a" diom
shoft. 4 Ibs. $2.00.

Coaxial Switches. SPDT, solenoid operated. 28 v , DC.
Type N fittings. 50 ohm impedance. Cost US about
$50.00 New, $3.00. Used exc. $2.50. 3 lbs.

DM-J4 Dynamotor. 12 vol ts in, 220 volts @ 80 mao
out. Fits BC·683 receiver. New. 9 Ibs. $3.75.

HYE-QUE ANTENNA-FEEDLINE
New 5-ln-1 molded plullc-and-metal
litt in, provides : coax h eder connec
tion, heavy copper leads to elements,
ante nna center support. Hye·Qu, I
Co nnedor li ts standa rd PL259. ReIn ·
fo rced, weather protected. ultra-effi
cient. At your ham ston . or $2.95
ppd. Companion Insulaton . 2 'or 99c
ppd. Includ es complete Instructlons.

BUDWIG MFG. CO., P.O. Box 97, Ramona,Calif. 92065
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VHF

•

Be t he fir st kid on your block wit h a se mico nd uctor sig.
nol. We supply 4 watt tran sistor, hea t sink and inst ruc 
l ions for ma ki ng 160, 80, 20 me ter transmitter fr om your
crys tal and j unk box parts. $ 2 .95 postpai d

MAXIM RADIO, BOX 341, WALTHAM, MASS 02154

of 73
price.

$5

NEVER BEfORE
HAS A 'RECISION
INSTlUMENT uee

rH IS BElli OffERED
AT SUCH A lOW ,RICE
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-~--<---..........-
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QUEMENT
..N_ h c.mo..... ·• Mo.1 Compl.t. H.m S.....M. I
~ ;7 A. tt .," ~". ~.
V~ .... _ ,.........~ ........

. ... bo' y.~_

lUNU 51)0 .,
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OOZEN$ 01' lnu

• Comp."
• l illht W. illh.
• A«u••'-
• s.lf.......'.iftN
• Hillhflt SII b;' ify
• H...y Dip

ALL.TRANSISTORIZED
GRID DIP METER

Cheapskate's Assortment
Eight bock issues o f 73 for a puny $2.

Single Back Copie s
In d iv id ua l copies of bock issues from March 196 1
to present ore available for SOc each . Earlier o n es
(except the unava ilable January 1961) are $1,

A TV Experimenter
Five or m ore bock issues for SOc. No cho ice. T hey're
runn ing out fast .

6 Up
We don't have cnv more 6 up. Write Parks Labs,
Beavert on, Oregon .

Binders and Bound Volumes
Beautiful red binders for each year of 73 ore ava il
able fo r on ly $3 cniece. Years ore 60-6 1, 62, 63 ,
64, 65 . A few 62, 63 and 64 bound volumes a re
occasiona ll y availab le for the incredible pr ice o f only
$15.
73 Magazine Peterborough, N. H. 03458

73 Magazin e Back Issue Grab Bag
An assortment of 20 different bock issues
from 1961 to 1963. N o cho ice ot th is low
We send what's ava ila ble.

QUEMENT ELECTRONICS
1000 so. U,SCOM AVE . SAN JOSE, CAUF.

;;::::;;;:;:::::"'You.C"lIin.H..dqu."...·

Kj;lCER• • •

:\Ielt'of scatter bu ffs watched the pass ing of the annual
erselds meteor showe r with varying thoughts. Some, such as
i f) EX C , said thai the shower was poor. Others worked
werat states. K4 1XC in Florida added KIUGQ and WSUGO
I Oklahoma for two new ones giving J ohn 29 sta tes on two.
uber interesting Q50'5: WOESC worked WB6KAP and
IAO F DY for 30 sta l l'S ; \r:\OFDY worked KHQP; \\'4WNH
-orked seven stations (W4AWS three rimesl}, \Vpeue
-orked W,I'VA I2, K2RT H and KSA}F; KOCER QSO'ed
i'Z.\ZL, \r3BYF and \ ·E3 DI R.

One interesting thing is that all three South Dakot a
u-teor stations worked stations only on an cast west path
nd all within an 18 degree beamwidth. Each station had
'tany sked, in other directions , but ve ry little was heard.
snyone else have this problem ?

During each shower the Question arises, " Did I work him ?"
'1"0 meter nx men have been long known for their honesty
n making valid contacts, Xow ju st what is a contact? Ponder
hat one for a minute. The consesus is that there must be
n exchange of information . Going by that , merely exchang
ng calfs and a " roger" would fulfill the requirement . Granted
hat one for a minu te, T he consen sus is that t here must be
his, two meter men have come to generally accep t a form
-stablis hed by a WJ :1 few years ago. In it, four pieces
If informat ion have to be exchanged . Some of this I be
h-ve 10 he repel it ious. I refer to sending call s and a aignal
-eport , then the signal report wi th a " roger," then a separa te
'roger:' The rules sa)' you send the " r" un til you receive an
nil: on this and are beginning to use the calls only . signal
-eport only and then the " roger" only.

This " roger" business can get silly very fast. You have ex
changed all th .' nece-e-a ry in formation except the confirming
; roger. " ThE' rules sa)' you send the "r" ) ' OU receive an
" r." Okay. I'm sendi ng an "r" to, say. \\·C2ABC. He re
: t' iw s it and Quits srnding, but I may not have heard th is
" r." How many Q~O's have YOU lost this way? On the other
band . if someone doesn't cease- sendi ng "r" when he copied
"r" this sill)' exch ange would go on , rogering the roger,
rogerlng the rngering roger . , . )'011 get the idea.

Some fellows send a 73 or SK after the " r" so rhe guy on
t he other end kn ows he got the two way " r." This is fine if
there are st ill a few meteors around . I for one am going to
send t he " r" (if I get that far) until I hear an "r" and
then I 'm going to quit, get a cup of coffee and wait until
the next sked . In my book , I 've worked him . If you want an
in teresting discu s-sian so metime, ask WI FZJ what he thinks on
this topic. M)' Ihe way. I 'm braced for the flood of protests
that will probably come Ill)' way after this discussion . As
K5J KX wou ld say, "What do you think r "

The next showers to try something new-s-and perhaps more
reasonabl e-c-are the Orion ids , October 18-23 ; Leon ids. No
vember 14-18 (they should be excellen t th is peak year) and
the December 10-14 Gem inids. Good pingin '.

Another form of propagation which could start to show
some life tbis fall with the sun spots on the increase again is
aurora . These signals, reflected off the Aurora Borealis {North
ern Lights) usually peak around sundo.....n and then return
again about 2 A~I, Distances covered can range from a few
miles to several hundred miles. If you 've never heard an
aurora signal you won 't believe your ears the first time you
xlo. Next time WWV is sending a forecast of " W" or "U"
follow~y a number, swing your beam slowly across th e
~ern sky and listen for something that sounds like a

buzz sa w going through one foot knotty pine. That is auroral
Incidentally. forget A:\I (and maybe F~I) for aurora. Try
CW or SSB.

T he boy s at project Oscar are looking for reception re
ports on the 145.95 me coherent beacon . It bas been re
ported by W60J\V and other observers about 3 db out of
the noise and 20 or more db down from the 145.85 me bea
con. If you hear it, tell them.

And don 't forget to get that antenna work done now. It
ill be cold before long and although antennas with hide
czen to them seem to work. best, it 's rough on the CW fist.

\pn' t forget to write.
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CA LL· LETTER SI GNS
Order 10ur call In neat

2· lneh dIe eut Jetten
wUh base. JUlt rla:ht f or
t he Ihlclr., You allemble
- Letten : 3/ 32" IIITer
l howcato n ock. Bale:
Satin finlah bll tt pIuUe,
Prico $ 1.5 0 postpaid

GI FT SHOP
Box 75

Northfi eld. Ohio 44067

advised by my lawyer s t ha t
don 't you ever proof r eed y
ar~ b~~ .s.f6r~and
th-~~h~ ~~~~ for
have no other recourse but
should be tarred and feath

WE WILL PAY $50
for Bendix TV·6 /U Tube Testen se nt to us by De
cember 30, 1965. We'll pay freight al so.

SPACE ELECTRONICS CO.
4178 PARK AVENUE. BRONX. N.Y. 10457

CY 9-0300

Box 18, Queen. Village Station, Jamaica, H.Y. 11429

Dear Wayne :
The 121S'er ()'fay) is the g reatest thing since the

AP X-6, and twice as much fun, Thanks for renewing my
interest in home brewing. Keep up the sarcasm, too I !

Jim Waldorf WA8GAJ
Ca nton, Ohio

Dea r Wayne :
I would like to take this o ppor tun it)· to say that I agree

thoroug hly with your editorials and vicwa concerning the
~\ RRL, Ose., was one 01 the g reatest opportunit ies ama
teur radio has ever had to receive favorable public recog
nition. The league should practice what it p reaches. I n t he
April 1964 issue of QST WaGUL wrote a n arricte en
tit led "Come Blo w Your H orn." The author says that
"publicity must be persistent and regular." An the other
satellites get publicity. why not Oscar? T hose amateurs
who lake pleasure in writ ing you nasty letters should
consider points such as this seriously.

Y our surplus conversion articles we re superb. K eep up
the good work. .

Peter Volpe, Ted Guem aras ( Deputy Registrar). John
:\IcCarthy (Commissioner of Finance and Deputy
Governor). Governor Volpe. Father Dan Linehan , Pat
Volpe, Bob Waters, Russ Ringland

Dear Wayne:
The issue of call letter plates to all the amateurs in :\Iassa

cbuseue was announced at the ARRL xew England Division
Convention in April of this year when it was announced that
Father Dan WIHK would receive the first set of plates,
On the second of J une we were told that the Registrar had
decided to issue license plates as public service plates at no
extra charge to all amateurs in Massachusetts. We were asked
10 furnish him a list of amateur radio operators who wanted
plates by Junt' 15. As we didn't have the time 10 make a
direct ma iling to all amateu rs in xt assacbuseu s, we decided
the only way we could do it was through the use of Amateur
Radio. After all u'e au commUllicaticm people, (We were
asked not to use the newspapers): With the help of FE:\IARA,
The Quannapowitt Radio Associa tion and many other amateurs
and nets, we tu rned in a list of 1018 amateur calls to the
Registry. :\Iany more than the seven or eight hundred they
expected. These plates are being issued for 1965.

Ou r tha nks to all the amateurs and their commun ication
systems who made this endeavor so successful.

Th e l icense Pl a te Com mittee
Russ Ringland WI EYZ, Chairman

Neale C. High tower WA4N AI
Charleston, S. Carolina

I hilt, iI I.e", Ne.le, Dsu, If fitully JiJ 1" 10m. fJdlkil,.
Tb, J~". 22,,4 NiII; ()1UJ R~Uw b.. • "ie. ul&1. " ;,,, u" ,
Iq~;. 0fI il. I'll ." BII", Slnl ;, ;. /fH ,b,m • • • bi

CI

•
U'J,

Singl e! from $8 - Doubles from $10
Member of Diner', Club,

American Expreu and Corte Blonche

Te lephone : HO ll yw ood 3 - 5611

HOLLYWOOD lI,CALIFORNIA171 Vine Strut

•

TOPS in Convel'liel'lce . LUJl ury , Ecol'lomy

10 mil'lutes from do"mtowl'l
len Angeles • •• wi thil'l eo'y
occen of all the area ',
fobuloV' ollroc' iol'l' • . •near 0.-

Hollywood', famed movie and TV studien .

Wide choice of accommodations••. room, suites, kitchenettes •
all rooms are air and $Dund condi tioned, have Hi Fi, TV,
switchboard sOfVice and room phones . King -size swimming pool
• • •patio for sunning and reloJl ing .

FM EQUIPMENT SCHEMATIC DIGEST
A (omprehenl ive (ollection of Motoro la " hema lic d i·
oglaml (overing low bond, high bond and 450 me equip·
mt-nt monufa(twt'd betw..n 1949 and 1954, (ryllol
formul a . , a lignment in. tluction. Qfld a wea lth of technical
d ata h included in the 9 2 page. . Price $3.95

TWO WAY RADIO ENGINEERS
1100 Tremont Street, Boston 20, Mossochusetts

HW 12-22-32 OWNERS
Complete Tribcnd Transceiver converston

pla ns. $10.00 pp.

T ribonder

,
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1.50
2.50
2.50
3.95

,3 .
1.00
1.0 0
5.00

12.00
2 .00
1.0 0
2.50
1.50

kc. Com
In exce l

$ 47.50

1964 issue

$ 22.50
$ 17.50

836
866AX
872
902Pl
1625
5692
5763
5842
5894
6146
8012
8020
8025

New with tubes
Used with tubes

Tubes
6AU6 .40
6J6 .40
6L6G 1.00
12AT7 .4 0
304TL-TH

2 7. 50
1.0 0
5.00
5.00
1.00
1.0 0
9 .00
2.50
4.00

307
4168
723AB
807
808
813
815
832A

1.0 0
6.50
5.00
5.00
4 .00
1.50
2 .00
1.00
7.95
1.0 0

.40

.4 0

.4 0

.40

Panodapte r- IP69C/ A L.A2. See June
of 73

LM-Fre quen cy Me ter- 12 5 t o 20,000

r. le te with original ca libration book.
ent cond it ion .

1B40
2AP l
2C3 9
2C40
2C43
2C44
2E26
3824
4X150A
5R4GY
6AG5
6AK5
6ALS
6AQ5

ARROW SALES-CHICAGO, INC.
2534 S. M ICHIGAN AVENUE

CHICAGO 16. ILLINOIS
Send for cotolog ,#131- FREE-

INVERTERS

Daven Frequency Meter- Direct Indicating fre- I
ouency meter covering 25 to 5000 cycles In
four ranges (.1-.5-1-5 kc). Excellent. $29.9 5

t ample te a r kits

6vdt ta 12vdt VW owners
12vdt to 12vdt tanvert + 9 nd to 
12vdc to 28 vdc ut ilize surp lus equipmenl
12vdc te 115v 6Oc: P$ 150 or 300 wott
12vdc to 115v 400 150 or 300 watt
12vdc to 450vd t 8+ a nya ne
OR

APX6--Tronsponder for 1215 me. Excellent less
tubes . 40 lbs. $ 7.9 5

DESIGNED TO YO UR REQUIREMENTS
Send us ya ur spe tiRt a t ions

WRITE fo r complete
informa t ia n and pr it es to

R19/ARC12- Tuna b le receiver 118 to 148 mc
complete with 14 tubes. Excellent. $ 34. 50

Collins-Sing le sideband multiplex generator using 1
mechanical filter F84Z-2 or similar. With sche
matic and data . $ 22. 50

Collins Receiver- 5 1H3 Rl 05/ARR 15 (See J une
73) . A f resh supply just arrived In very excel
lent condition . $67.50

STRAIGHT SHOOTING
ARROW SPECIALS

. SURPLUS BARGAINS

INVERTRONICS
P.O. BOX 342 PINE BROOK, N . J.

WlI baq IUlft' tI ••• q.....n '- ItIrt 0 . ... ft
With. lucky finds and scarce " ems.

TCS DYNAMOTOR MOBILE POWER SUPPLY
NEW 12 y de Input . 400 y de @ 200 ma output.
$3.95 postpaid west of ne neer. !p.95 postpaid list

Dow Trading Company
N. Dowdell WeiLR 2057 E. Huntington
Elliott 7-3981 Duarte, California

V T V M M E T E R

A T 0 5 B E C 0 M E

C T E G 0 E

U 0 0 E S p E G

U 0 U R B U R N

M A N A G H A T 5

A L M R 5

p C L 0 5 E R 5

A N K B E 0 p S

R K C L 0 U A T

Z 0 0 L R E

A M B C E L 0 E 5 T

Y R 0 L T 0 N E

Richard M. Schreiner W A7ACN
P ortland, O regon

)ear W ayne,
\Vhen I visited K2US, a fter walking through hallways

IUd up sta irways, I was confron t ed by :1 picture window
md a locked door. W hen I knocked on the door the lone
opera tor looked up and shook his head. I continued to
mock and he came to t he door, opened it a crack and
laid I couldn't come in until I got rid of my Coke. I
lrank it, walked back down the hallway to a receptacle and
retur ned. 1 was then allowed to enter. I asked what band
he was working and he said "none." H e called a short CQ
( no answer) and I again asked him what band he was
us ing. The reply again was "none." I asked for a QSL
card and was refused. I asked to sign the visitors register
and was refused wh en I mentioned that I did not yet have
a license. I think I would have been received better a t a
Moscow amateur radio station.

John English
Sherman Oaks, California

lear Wayne:
I want to s po ut o ff about our local form of democracy

I evidence during my recent encounter with the local
lanning Commission. To make a long story short, I
pplied t o the local County Planning Commission for a
ariance to t he heiR'ht restriction in the zoning ordinance.
'he toning limit is 35 fed but I requested a variance of
nether 6 feet so I could erect a crank-up tower. The
'la nn ing- Commission decided there should be a public
earing on the matter, so I prepared my case complete with
hotographs, diagram5. design computations. reference
oaks . \Veather Bureau wind roses (to show the prevailing
'inds}, proof of liability insurance. and anything else I
auld think of to support my case. The fellow living behind
re was ob ject ing so the B oard gave him time to make
is statements which he did not have to prove. Whm it
'a s time for my side, I started presenting my s ide but the
toard (2 members ) cut me off saying time was running
ut and my request was denied.

)o(y Attorney has advised me to preced e with the building
ermit up to the 35 foot zoning limit because the objections
rere not valid. W hile applying for the permit I got a
hance to see t he letter that was filed objecting to my reo
uest. He had made several points which could have been
eluted if someone had bothered to check the objections
gainst my a pplication but I think that the last objection
vas a real gem. My antenna could be used by enemy air
r aft or missles to home in on. Hi.

Anyway, this is what happens when you try to follow
ocal building ord inances and do everything by the book.
Have to say 73's for now and get busy on my homing
eacon. Hi.
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World 's " BES T BUYS "
in GOV'T. SURPLUS

Electron ic Equipment

FUll OF top QUALITY ITEMS - Transmitters ,
Re ce ivt' rs , Powe r Supplies, Inv erle rs , M k ro p h o ne s,

Filte rs , Mel t' . s , (obiit', Ke ye rs, Pho ne s, Ante nn a s,
Chokes, Dy na mo IOf$ , Blowers, Sw iTChes, Te st Equip-

ment, Headsets , Amp lifier s, Ind icators, Handsets,
Converter s, Ce nnol Boxes , e tc., etc. SEND 2S ,- lsto mps

or co in ) for CATALOG ond r eceiv e SO¢ CREDIT on
your order . Addre n Dep t. 73

ATTENTION VHF'ERS
Send for a sample of the YHf'ER, the magazine for
serious VHF·UHF hams. Ideal for anyone interested in
improving his knowledge of the most interesting field
in ham radio.

Subscriptions: $2 per year
$3 foreign

THE VHF'ER
Parks laboratories

Route 2
Beaverton, Oregon
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Continued from page 2

him to watch out for me. Since I waited unf
t ile last minute , as I llsuall y do on th in gs IiI<
this, I was very grateful when I ~ot a call 0 1

twenty from PJ3CD and instructions on hoc
to get a license when I arrived. It seems all
had to do was send a copy of my U.S. licensl
down to Chet and everything would be taker
care of for me.

T here are on ly a cou p le of fl ights Iron
Puerto Ri co to Cura(;ao a week, so I had it
make do with one that left late at night nne
arrived Ilea l' midnight . T hey were right then
to greet IIlC an d drive rue to the hotel , even so
It was quite a drive out there because Che.
picked a completely isolated area to build hi:
hotel.

The hotel is q ui te d iffe rent from wha t I had
expected. It is made up more like a motel,
with five buildings, each with seven rooms .
The rooms were large, n icely furn ished, air
condit ioned, lrad heaut iful ly d one bathrooms
with showers and tub, and a private balcony
overlooking the Caribbean . A few steps away
from the rooms is the recreation buildin g . . .
something like a hotel lobby with lots of chairs
and couches for sitting and talking and p lay
ing games . . . pl us the ham sta tion wit h a
pi ctu re wi ndow ill front of it looking out to
sea . The next huilding over was a dining room
.unl b a r.

Chc t had t ill' O K for Illy ticket and J spent
a good deal of time operating PJ3C C. I did
get out for some skin diving and a sail. They
have faci lities for water ski ing, deep sea fi sh
ing, tennis. and all that sor t of thing, but I'm
afraid that most of my time was sp ent on the
rig and eating. Good food.

C hct tells m e that he is going to be pretty
crowded this winter so you might plan well
ahead if you want to visit there. Chet, with his
brot her and their wives run the place and it
is a nice fami ly atmosphere.

The weather was fine when I was there in
late July .. . about 90 0 temperature and 70%
humidity. It was very comfortable for taking

.,1 UAr.!A'9 ...,r



.50

2 .50

.50

Keat n e ~ , Nellraska•

11-Gi:~:7~D'-
For ALL Amateur Trans ·
mitterl . Gua ranleed lor 600
Wat 15 AM 1200 sse Pi .
Net or Li nk D ir. et Feed _
Light, Nut . W~al hfr ll t"o f

Dept . A7-1 0•

, I

WE STERN RA DIO

Redu en tnterter enee
Noh. 01, All Mak es S l\ort
Wave Rece lven . Ma kes World
Wide Recept ion Stronger.
Clearer on All Bandll

r ueo Guaranteed S ·m i·eon :! u ct C'r ~-NEW rueD
:,r2s~7 n :T, I' -Challncl ll iffus"d planar ~ i lkoll F'k1<l u -

r..d Transislotll. T.1. _ $ 4 .5 0
fWi' 11 Photo Transistor . .\Iulla rtl 1.75
:!\: ;~j I lI T! ~ tu, \ 1'\ ::iili l'llll . :wn .\It · mill.. \" liF , (Ill

11ft,...poX)' •••••••• •••••••••• .••.••••••••.• , .•

:::('j:.!j , I'u\lt·r . \ 1'\. 10 0 von 4 watts. hi::h arat n. wjlh
hurd. can be lJSl'11 d ircetly oIT line. T.I. , sil icon. . . 1 .25

TI X.\lOj - I' \:I ' . :OWO IIII', Bead t~'lle . ,.. .40
T311.11l, '1' 1. I' \: \' . l a U W, lUU Y, 1[, alii!' . . 1.90
lllll'j ili . Ampo-n·x. f ail Sulf illode .50
2\:j05 , Motorola , I' \: P. 3 :.![, nn, YII F . 1 .00
exr oo. ~I ut otll l a . \:I'\: . aes '-IC, \"IIF . 1 .00
~ XGll j, T.I. , \1'\ . nt-rren. hlgh gain . . . . 1 .00
~ .\I ; \hj , IUIl...ms, \:1'.\. Hi-Ireq. high gain ... 1 ,0 0
~ \: :! I H:t, He.\. . 1'\:1' . Loti" noise preamp. I:.! tl hf.. .... . . . .50
:.! \: l j 4,\. Tu ngs" l , 1'\:1' POll"' , :-:0 Y. l :i am p. Tll · :~ t; e'lS>' 2.00
ext too . TUlIi:sol, 1' \1' pewer, 100 1"_ 1'-, cmp. uo wat t s.

TO-3/i ,........... 2 .50
2 \: 1147 .\ . rt-vu-. 1'\1' power, nu v. \.-, ;lIIl p. eu 1I ;lll H.

TO . :~ . . .. . . .. . . ... . ... • .. .. .... . ,. " .. ...... 1.5 0
2\'1;,Oll. I'htteo, 1' \ ]' Hi-fn 'll.. ~!", ll :\1(' llil:h galu . . ,.. 2 ,25
2:"2 49V I' Ai1T2S, Amperex. 1'\: 1', 200 rue. :l:.! v , 1 .25
XI':\" , stnccn. 4'-, vnlt , TO-::; ea."', IIF 4 /1.0 0
.\ 1'\ . (j."rmaniull1, 3;, \'01(, I" '-1( ' , II F. bi l:h h(,' , as

2 'i UItJ:ol •.. . ...••..•.................•..... .5/ 1.00
1'\1'. r..-rmanl um, :t5 volt . 1;, .\If. lit' . high life, as

2\:I :lOll .. _ ,5 jl .00
2.; 11 111. Hl'<'t ifl"r , l il t. H,'('., 2'-, a mi'. urn ".. \lil li ,

hardware . .......•... _.... , . . . . . . . . . . . .. .... 1.25
1\:3:.!IO , Itc..-till..r . '-' olorola. 2 ;, amp. 211(1 \' ..••••..•• 2 .00
IN32 12, Reeti n..r, '-'otorola , 25 amp. 41111 1" . , willl /

hardware 2 .50
l'umlwtl'd Z,l'lH'r diodl's, 1 watt, all I'olta::\'s from ,I v.

to50v 7 5
1l120 , zener dhxk-, 30 0 mil'. voltage from 6 t o 50 .75
ELl:CT HOI;'iTlC A:'l'i flHT-'IE\:T, s nu-mtn., all ralues .. 50 /5 .0 0
Tantalytle .\.ssor t ml'llt. s ub.mtu. . all values ........•. 10/2 .25
'-1-6, I ut'I Rl'C. ::;fR. si liron contro lled reeneer. 200 \'

1 amp. . . • • . . . . . . . . . • , • . . • . . . . . . . . . . . . . . . . .. 1.50
Diodes assorted . f~man i llm &: st rteon. aU ex~U el1 t .. 30 /1 .00
TRA\:f'fOR~IERS : S.<;0 ·1 5, l,;TC. sub- mi n, Boxed ... .. .75

TZ-1 3 , Triad . s ub- mi n. Ho xt'd •..... .75
TR.5 , Thord.. sub -min . Hoxell ..... .75

12 fOIt fllament transformer. sub -n un . I" x 1% " I I""
150 mao .• . , . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .00

pranststcr POI\'l'r 'rrsnsronn-r. Harmeu- Kardon , t Frem
rtteuon A) I'r!. U5 Y. lI O cy., Sl'C. 60 \'ac C.T. ,
6'.@ lamp ·········

Variable eapaeitor. ( Hammerlund) \ 'U F :: B128 -21 3,
IN :r 1", JR." Ih...................... .•.....

Variable eapacitor, (John son ) VIIF, 1.5 pf to 5 .1 pI,
sub-min . • . . • . . . . . . . . . . . ... • . . . . . . . . .. . .. . • . . .50

.\Iolded chokes. sub· min.. all \"Ilul'S. 1"Oior roded, elll'a pSlI-
lated • .•.•...•............ ... . .• ........... 20 / 1 .00

Coil forms, ironoore & ('('ra mh', all small 817A'5 assorted 1 5 /1.00
I nSlllalRr alligator clips. rl'd & bl ack, each .10
Kit #22, Curve tracer , elw('k ~ t ransistors, ZPIl ..rs, d illdes,

rte. with srhematle and instrnrr\l'tlt hOI. 8 .00
Kit # 30, " Mutt &: J el'l" 2 watt amplifIer, schematic, etc. 3 .00
Kit # 31. Photo amplifll'r, lI'ilh ne l' il transistor , etc. .. 5.00
Kit # 32. Ligh t !limmer, wilh f'f'R. ('omIIOIJI' II1s and selle-

matle. • . .. • •. • •. __. . . . . . • . •. . . . . . . . " . . . . . .. 4 .00
Kil ::25 , 6 "'aU, Quasi-Complimentary audio ampli fier.

S Xist. ..... . • . . . . . . . • • . . . . . . . . . . . . . . . . . . . .. 10.00
Vero BreaillJOard Kit ....•.. .• .• .. .•.••....••...... 5 .95

Write for Frte Cat a lOl

TRANSISTORS UNLIMITED COMPANY
462 Jerich o T urnp ike, Min eola , l. 1.. New Yor k l1 S01

MinImum order $3 .0 0, Postage free In U.S. A,

Complete as shown total lenlrt h 102 ft. with 96 t ~. of a ohm
hal"lll'f!d t .... inllne . Iii -Impact molded resonant tra ps . (\\·t. 3
o r;. I· I 5~ 1011&"1 . You jus t tuna t o des ired band for beam ltke
rhu ltl . I-:Icellent for ALL wor ill · wlde Ihur l-\TU e re~l,en a nd
amateu r r ransrn tuer«. Fu r :-> U" ICE A XD ALL ('LAS~ A M.\ ·
r ~; llltH l SO I-;XTHA 'ruxeus ou O A I)(;I;;T8 ;'\" EEIJi> U :
1<:11mlnalctl 5 separate e ntennus with t'lcellent PH'" rmanc~
ll;Uaratlll'ed. Int on li lilCuoUS for Fussy Neighborhoods ! S O Il A y .
\\' Ilt ~~ HO C HI-; AI'I ' E AI-t AS C E I K AH Y I XST A LI. ,\TIO)l :
l'o",plcte I n ~ t rllct l onl .

; 5' ''0. 20. 15. 10 meter bands. Complete $ 15.95
l.o .:!(I.15 .10 mete r. 5<1· f t. (be,t for ,,,1'1) Com plete $14.95
iio END ON LY $3.00 (cash, cit., 010) an" pll,- postman halalltt'
t OIJ plu~ postlee on arrlul or lend full pr tce fot PQlIlpald
<i..userr Cumplete Installation & teehntca ! Ins truct Ions fut ·
nhhffl . Pree Infur mat lun on IDalU' other 160·6 mete r Inll'nnu

A vallablll on ly trom :

--0;; , »--1/

vd c so
maybe

W2NSD• • •

- .

Skin Diving
While I was down in the Cu ribhcun area

Joill g the pi ece 011 the Arccibo dish and the
20m ) Cliff Il oteL it seemed like a waste not
~o stop OH' r and say hello to Dick Spenceley
K\ '·IAA and, heh. heh . go Oil a short skin
:l ivid:.!; t r ip while I w as the re visiting .

Dick is (L illg well . He reports that he has
fili all y managed to kick the DX huhif, at least
to th e ex tent that he ca ll allow a new coun try
to 14et on now and then w ithout h is having
to be the first to work it. Dick was a little
vague. b ut I th ink that there a re a coup le that
he has comp le te ly m issed recently.

So there's this little (65 foot ) boat that goes
for a one week skill divin g t rip every other
Xlonda y out of St. Thomas. There were seven
of us a long as passengers p lus four c rew and
we cruised a ll through th e British Virgin Is
lands and had a very good time , T he ch ap in
cha rge of the skin diving (john ) turned out
to he an old acq uainta nce . . , we 'd gone div
ill~ together ill Be rmud a about eigh t yea rs ago.
I ha vcn 't h een skin d iving fo r about six years,
so it was part icularl y en joyable to get b ack
in the sw im.

Unfortuna telv the boat 0111\' h ad 32- .
I d id n't b ring: along a transceiver . .
next time ,

t (';;sy and for water spor ts.
I di d take on e day off uud visited t OWII .

onus PJ3CD quickl y arranged a luunfcst and
·jght Pj's came over tha t evenillg. \\'c had a
'ery enjoyable talk whi ch d idn't break up
-omp lete ly until after :) am. T he next tim e
'O il work I'PCD, I'P C E, 1')2CO, PP C H,
'J2CZ. Pj:3CIl, Pj:3CD. or I'J:3CI/ gtvc them
cg:u'ds from W uvno.

YOIl call hct that r ill going to get to Cu rucan
abou t 40 mil es north of V{' IH'ZIlPla ) ag:l in as
:0 0 11 as I C:lII .
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Nlnf 1)IlO))(J(~rl'S2 METER NON-DIRECTIONAL ANTENNA

2M Con-ex:
A rUlure4 &I:ltenna tOl" I mtt.an
t ha ' wlll 11" mon Ilin and
better 00'........ thIn I dIpole.
Tbe Con-II: wlU wlthat.nd rll..
In .ue.. of 1(10 mph. Perfect
tor Joeal lUlU. J.a IOUIWI ' '''t'J'
VHF ham eaD anoro and lhollid
bIn for local _!.aett. lIOUDIAI
tor eUher 1'Irtleal or borizontal
polarizat ion•. Can be used with
52 ohm coax or pardlel t eed
line.

$8.95pPd In ~."t1nent.l USA

ELL-CONN PRODUCTS
Box 83, Ellington, Conn. 06029

..._....--- ---- -

,.. ._-- -
VH F- UHF

Converters and Preamps for ;0 thru 432 Me.
W rite foe literature.

Send for a sample copy of the VHF'er, the
only magazine for VHF and UHF hams.

Parks Electronics, Rt. 2, Beaverton, O regon

RADIO TELETYPE EQUIPMENT
Teletype Models 14, 15. 19. 20, FRXD. 28. Klei n 
schmIdt printers. Boehme CW keyers. Radio Re 
ceivers Collins 5lJ-3. 51J~4. R-390, R -390A. R-391,
Hammarlund SP -600JX. Frequency ShUt Convert
ers.

ALLTRONI CS HO WARD CO .
Box 19, Boston, l\lass. 02101 Tel. 611'-742-0048

MORE LUCKY BUYS
9U2..... z " l'KT , 600, mUlmurn on defWdlon plates, fits

O('tal liodiCt. RR.'-;'; [) Nt:W $350
2" Potu-metal shield, for aocve. or 2APl or 28Pl $2.50
Combination oner. 902A & 2" mu-meta! shle-ld $5.50
C.;RA~IIC !\IlK };. by ,\ nlt'r lean Mkrophone, push-to-t&1k

switch , 4 conductor curly cord, mountina plate.
BR..,~I) !\'l;W $5.00

Curly ecrd, 5 eonductor, I root, Il retehn to 8 root.
BR.'~[) Xr.W $1 .29 eae". 4 for $4.50

TANTALUM CAPACITORS-CHEAP

4. erd. 60 •. "''' dis , ,," long, leads 39••a., 3/11 .10
115 mfd, 15 , He clJp tJ1M,'. leads 49, eacb, 3 / 1 .35
50 mrd 80 , DC. ", " 8lI :r 1 1;6;" b, GE t wo OD an

&liSembJy. easily ~arat('d 69, ea., 3 /$1.95
SAV E YOUR l OOT-I'll be at the Hoosier Dills hamrest. Sprl nll:
Mil ls State P&I'k, n uenen, I ud. Oct. 10.

All ordl'rs, except In t'mt'J'If'ntJ or I'm at a hillIest. shlPllM
8&111., day fuelled. For rue "GOODIE" aheet. send ~U ad
rjressed stamped eRlelope. rLE_-\S~. PLJ.;ASF. IncludB IUfftdent
tor postage lind tusuranee. Any U ('('S! refunded with creer.

B C Electronics
Telephone 312 CAlumet 5-2235

2333 S. Michigan Ave. Chicago. Ill inois 60616
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Telrex Catalog
Telrex Laboratories' new PL·66 short form

catalog contains lots of interesting goodies .
They have antennas for all bands, from an
eleven element yagi for 432 to a three element
optimum spaced beam for 40. They also have
Duo-, Tri ~ and four band beams and some CB
antennas. Not to mention the broad-band ba
luns, inverted V kits, masting and very heavy
duty rotator. Send now: Telrex, Asbury Park,
N.J . 0771 2.

Kit-of-the-Month
Here's an interesting idea . The Kit-of-the

Month Club offers a different electronics kit
each month for a low price. The kits are simple
and easy to make, so are ideal for beginners
and those with limited experience, yet could bc
a lot of fun for old hams as well. Incidentally,
you don't have to buy a minimum Humber of
kits. Get more information from KOT~lC, P.O.
Box 4471 8, Los Angeles, California 90044.

Waters Attenuators
The new 'Vaters wide range attenuators pro

vide up to 61 db of attenuation in 1 db steps.
They may be used to check Svmeter calibra
tion, relative signal levels, antenna gain, front
to-hack ratio, receiver sideband suppression.
image and if rejection, and measure filter re
spone, Maximum power is };, watt and VS\VR
is less than 1.3 from DC to 225 me. The model
371-1 with UHF connectors is $27.95 and the
371-2 with BNC's is $29.95. For more informa
tion contact Bob Waters at Waters Mfg., Way
land. Mass.

7l M ...r. ... 7IWt"



$75.00
$2 50 .00

$ 29 5.00

$39 5.00
$ 175.00

$9 5.00
sa le.

$10 '" ",.In U.S .A.
BROAD BAND BALUN
• Fla t in the amateur ba nds
fr om 3 to 30 Mcs. • Full legal power • Fully
weather sealed • Matches coa x to antenna or
balanced line. • Improves effic iency and rad ia-
t ion pattern .
T.... o models . 1 to 1 or 4 to I impeda nce ratio

Size l 1j4" 0 0 I( 4" long. Wt . 4 oz .
FUGLE LABS 1835 Watchung Ave., Plainfield , N.J .

/

Government Warehouse, Inc.
264 5h rewsb... ry Aye., Red Bonk, N.J .

EQUIPMENTS

Ferr is 32B RF Noise and Field Strength
Meter, 16 Kc to 20 Mc .

Q-Meter, Boonton IlOA, 30 to 200 Mc .
GR B05e 5ig. Gen . 16Kc to 50 Mc. Exc.

Cond o
HP 524A 10 Me . Counter, 6 neon lamp

ban k readouts and 2 meters
HP Rotiometer, 4 16A, $550.00 va lue
John FI... ke 101 VAW Meter with 8 Shunts

All Eq ... ipment fOB and s... bject to prior
Min imum order $3.00

COLLINS MECHAN ICAL FILTERS F250A· 20,
250 Kc Center Freq., 2 Kc wide a t 6 db,
4 .3 Kc at 60 db . Ideal for SSB. New
these f il ters cost $46.00 each. These are
pullouts guaran teed good. Ge t 'em now.
They won't lost long a t this p rice . $3. 9 5 eo .

Nat ional MB-405L Mult ibond Ton k. NEW .
3 .2 to 9.0 mc and 12.0 to 34.0 mc i.. for
gr id ci rcui ts of 20 wa tts input and Final
plate circu its wit h 40 watt s Input .

A Steal at $ 3.9 5 ea .
5arkes Tar:r: ian F-6 5il Rect. (l N2484) N EW,

600 P IV 750 Mo . 10 for $3.75
2 Meter Band Pass fi lters, Coax, Heavy

Brass, Silver Plated, El iminates All TVI $ 5.9 5 eo.
GE NE·48 Neon Glow lamps, 7500 hrs.

Life, NEW 5 tor $ 1.00
l eeeratt Sockets for above with 12" p ig 0

Toils 5 fo r S t

6C9 Tubes, NEW, Get A Spare $ 1.7 5 e o.

1I

I. •• •

lafayette 6 Meter Transistor Transceiver
Lafayette has introduced their model 650

;"lid-State B-Meter Transceiver for only
1119.95. The fully modulated transmitter fea
.ures 1.5 watts output with 6 crysta l controlled
Ilumneis (8 me crystals.) The tunable receiver
.overs 50-,52 me with a sensitivity of 1.2 ~ IV

md a series gate noise limiter. It uses a zeuer
/oltage regulator and can easily be operated
[xed with the external antenna connector 'and
optional 115 vac p ower supply. Other features
telescop ing whip, S-meter, relay switching,
ITT mike, carrying case and shoulder strap .
\Vrite Lafayette. III Jericho Turnpike, Svos-
•et, N .Y. fur information and a ca talog and
tell them where you saw it.

TUCO Catalog
Tuca has a fantasti c cata log of semicon

:.I IICt OI"5, subminiature components and elec
tronic kits. ~ lallY of these parts aren't available
elsewhere-ca t least, not at the reasonable prices
ruca offers. Among their products is a com
pletely built regulated power supply that fur
nishes JO volts at 1 amp and costs only $15,
and a 12 watt transistor amplifier for Dilly $20.
Be sure to write and get their cata log if you do
any building and experimenting. Transistors
Unlimited, 462 Jericho Turnpike , Mineola,
N.Y. 11501.

PIC Air Wound Coils
Polyphase has developed a new line of 55

standard types of air wound coils for many
ham and industrial uses in transmitters, re
ceivers and other equipment. The Polycoils
feature special "D" section supports for mini
mum power absorption for lower losses and
higher Q. They are available in lengths up
to 10", diameters from ~" to 3", and pitches
from 4 TPI to 24 TPl. Special larger Polycoils
and variable Polycoils with ratings to 15 KW
a re also available. Write for bulletin CPlOOl ,
Polyphase Instrument Company, Bridgeport,
Pa.
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* Price--$2 per 25 words for non-commer(jol ods , $5 pe, 2S
words for business ventures . No d isp la y o:b or agency dis·
(ount . Indud e your ( heck with o,de r.

* Typ e cop y. Ph ra s. a nd pun ctuate e ll octly a s you wish it to
a ppear. No all-capitol a d s.

* We w ill be th e jud ge of su itabil ity of ods . O ur re spons ibil 
ity for enors extends o nly to p rin t:ng a coned o d in 0
l o l ~r issue .

* For $1 e ll t, o we ca n m a in ta in 0 reply ball for you .

* We ( o nnot check into each odverti5er, 50 Caveot Emptor.

CQ UBRt\UY fo r sa le. Sept . Oct 1953, May. J u n e . July ,
S ept, Oct. Nov 1954. All but Feb - Dec 1955 and 1956
through 1964 soli d. Will sh ip. F . J . K ra uss W8SP R.
906 Morris St. , Salem, Oh io 44460.

--
TTY Cll t\SSEL .... LT ERS. new su rplus Northern Ra
d io. 595, 765, 2635 cycles . 2 for S5. Audio filters . 300
to 3300 cycles . UTC 500 ohm, 20 watt 2 fo r $5. Lock
C ity Elect ron ics , R. 1, Sault Ste Ma r ie , Mich .

C. }'RITZ back on the j ob! Bringing h a ms gr eate r
QSL returns over a q uarter century ! Sa-notes 25t' de
d uctible. Box 1684, Scottsdale , Arizona 85252 (F orme r ly
Joliet. Illinois .)

SEU. /TRAD E: Complete pa rts for KW linear. 2·813's ,
2-866A's. IO-80m. Cost over $ 175. Other items. Stephan
Cli fton WA2TYF, 800 West End Avenue . New York,
N.Y. 10025.

RCA 6V f'1\130-44 me, 60 watt model MI transce ivers .
Complete w ith heads , mikes and ca bles . $35. Sid Nelsen ,
Leeds. N .D .

QST LJBR.\RY fo r sale or t rad e. Sept 1953, all but
J an. Feb . April, Aug 1954. 1955 th rough 19ri4 soli d. Will
sh ip. W8SPR, Mor r is . Salem. Ohio .

G,\LAX\' 300 w ith AC pow er su p ply in e xcellen t con
dition, S275 FOB Sacramento . T ony Assenza . 10724
Campan a Way , Rancho Cordova. Calif.

QSI~ SA;\IPLES?? 25¢ (Refunded. ) R uss 73 Sakkers
\\'8DED, Holland , Michigan.

Rt\UlOPIIOSE H PANADAPTOR, Id eal for Collins or
any other 455 kc if receiver. Also w ill m onitor trans
mitter. Will take best offer ! Waiter Re id . VA Hosp ita l ,
Wood , Wiscons in .

PR t:I-,\lD USA : Heathkit HM-ll, $10 ; MT-I . $45 ; HX 
20, S140; HR-20, $90 ; HF-20. $23 ; HP-IO, $35; SBA_
300·3. $15; SBA-300 -4 , $15; E ico 147A. $33 ; 950B, $20 ;
352, $10. w in consider any o ffe rs. W9FQC , 1612 W .
Columb ia T errance, P eoria, Ill .

K:"'IGIIT T-60, Excellent condition with five Novice
crystals . Real nice Novice transmitter. $35 plus ship
ping. Ron Hallma rk , 656 Roth rock Ave., Attalla, Ala .
35954.
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COLLINS 32S3 S500. 516F-2 power sup ply $75. 75:
$450. Lot price $975. RTTY model 28RO $150. Deli v·
e red 150 m iles . K9HUK , RRI , Box 303v , B rownsbu rg
In d ian a .

-132 :UC PREAMPl.It'IER . 5 d b no ise figu r e, 17 db ga tr
t ransistor. Great fo r ATV. Read y to go. S12.50. 'I'wc
for $23. WGORG . 10253 E. Nadine , Tcm ple C ity. Cali,
fornia .

S X- lI l. Almost new. S155. DX-60, 12 yea r old . S50. BO:l>
$200. went Gal ax y V with AC. Will trade . WN60GG
3171 Wa lker. Rossrn oor, Cali forn ia 90720.

GA LAX Y V. 115 /230 volt su pply. d eluxe consol e . VOX
calibrator, remote VFO. $695 new. take S495. 75A l!
spea ke r, excellent $85. Don P ayn e W4HKQ . Box 525
Springfield, T en n .

;\IOSLEY HJ -20 vert ical. $10; used 14AVS . S15; Webster
Band Spann er and chain m ou nt . SIS; Hel iwh lp 6 m eter
cowl mount, $10. KPDQG . Box 156. Boone. Iow a .

GO:"'SET CO:U :'oIUS ICAT O H III . 6 meters . PTT mike.
110 vac and 12 vdc. 3 crystals . Immaculate . S120.
WA9BYR , 627 Dundee Avenue, Barrington . Illinois .

COLLAISS 75S:~ . $400 ; RME 4300 with RME 4301 , sid e 
band adapter, S100; Utica 650 w ith matching VFO,
$100; HT33 rnodtfl ad to HT33B. S23S; HT 37. $240;
BC221M with match ing calibration book and built -in
po wer su pply , $45; DB22A pre-selector. S20. W4Z RZ.
P.O. Box 6742. Birmi n gham. Alabama 35210.

II G-IO " FO a nd PS S20. Dow Key D KGO -G2C S8.
Ameco CN- 144 two meter converter and P S S3.') , Gonset
code oscillator and CW- ph on e monitor $12. 5 pos iti on
coa x switch $5, 10-12 scope $45. manuals. Pre fe r local
deal. J i:n M in ik el WB6MQ E. 517 East Em erson . Mon
te rey Park, Cal. 213-280-8202 .

t'LATB USIl RAIHO CLUB- t\UCTION. October
18th , 8 PM, at the Sgt. Mey er Lev in Ha ll. 1628
East 14th Street, Brooklyn, N.Y. For information
can 771-5832.

AltT-1 3, $40. BC-348, AC power su pply . $50. 4-amp
variac, $5 . IO-hen ry 500 rna . fil ter choke , $5. Dave
Babcock , WA2RJ Y / 2. 397 Californ ia Avenue, Union 
d ale , N.Y.

COS Vt:RT Command X mtr to lOa + w att T rans
v er ter . Work AF MARS . CA P. Your ham band SSB
T ra nsce ive r as excttervrecetver . S imple. Ine xpen
siv e . Plan s-Schemat ics $1 .25. W5NSN

III':J\TII 11\\'32 w l eal , K ni gh t T-60 xmt r, Eico 722
VFO a ll m int con d x. best offer. WB2IlA 2574 \ \' 011
lace Ave. Bronx TU26693

:'o1() l'\ITOR SCQI' t:: Hea th HO- 10. AF- RF Trapezoid
pattern m oni tor-ing. New; less than fou r h ours u se.
$45 G . L . Wettlaufer. Box 422, Almond , N.Y.

FREt: Sales Catalog-laboratory and microwave
test equipment- including mil itary types. Wa n ted 
y ou r su rplus equi pment, tubes, comp on ents. LEC 
T RONIC R ESEARCH, 71 5-17 Arch S1. Phila .• P a .
19106 215-627-6771.
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S & II GREES STAM PS. Needed for M ission ary
Ham Station . Have your fr iends help too. F a ther
Jud e, WA2YNO. St . P au l 's Abbey . Newton. New
Jersey 07860.
t---:..-- - - ---,------,---- - - - - 
KIT-OF-TIIE-:\IOSTII CLUB, New. u n iq u e . low
cost electronic k its for novice or advanced hobby
is ts . Free information , Leade r Enterp rises . Box
i471 8-KF. Los Angeles. Calif. 90044

fWO TOSS of Equipm en t and Compon en ts must
go. S end for list. 58300. all filters and speaker .
ex. condx . bes t offer o ver $285. G . P e trilak K2SWI
132 F ifth Ave . Ki n gs P a rk . N ,Y. 11754

TELETYP E TEST SET 1-193C. Government rebuilt,
itill crated . T ests RTTY tra nsmitters , converters.
rel ays $14.95 each, two for $27.40. F , O. B. Harris
b urg , Pa . Sati sfact ion guaranteed . Telemethods In 
ternationa l , 3075 E. 123rd Street , Cleveland, Oh io
44120

TV CJ\l\I EItAS. Model 400 complete w ith good v idi 
con and lens . Used a s d emonstra tors . Only $200
F .O.B. Van gu a rd Labs, 190-48-99th Avc., Hollis ,
N .Y . 11423.

TELETYl't: S1I25!\. tape unit, n ew, never used ,
w orks perfectly . I have no use fo r it. $100. Dav id
Edsall. WITDD. 3 Be rkeley St ., Cambridge. Mass.

RTTY gea r for sa le. Lis t issued month ly . 88 or 44
Mhy toro ids. Five for $1.75 pos tpaid . Elliott
Buchanan , \\'-6-VPC 1067 Ma nda n a Blvd.• Oaklan d ,
California . 94610.

C~SLS-New designs-$2.S5 per 100 pos tpa id in
U.S .A . Samples 10¢ K9RF Z P RESS , 1121 Eastm an
St. , Oshkosh . Wis. 54901

1'-;'\1 FOR 2, 6 ASD -132. G E 12 volt, 40-50 m e receiver 
t ransceiver 4ER6-4 ET5, 30 watts ou tput. Transmitte r a re
fu lly narrow-banded but easy to w ideba nd . These un its
w are removed f rom service this year and are clean
and in exce llent operating cond it ion with all acces 
sor ies except antenna $39 .95 . 432 me transce ivers three
r requenct cs. 12 volt, 15 watts output f rom 5894 trfpler
and 5894 amplifie r . Complete with a ll tubes. acceaso 
rt cs to put rece iv er on 432.9 me. F ive pages of in for 
m ation . $28 .85. Sa m e rig , b ut may n eed minor repairs
$17.50. Less 5894's and accessories $5.50 each . 5894's
checked and guara nteed $6.50 each . Manua ls for 432
me rigs $2. Motorola T44A6A, all tubes and accesso
r ies, SSO .OO. Motorola 41V f ron t mount, 12 volt oper
a t ing on 146.94 me. Ex cellent com p lete, $95.00. Motor 
ola Handie -Ta lk ie on 146 .94 (F HTRU IVDL) w ith ba t 
te ries and operating , $65. Motorola tran si storized 136
174 m e p ocket recei ver (1 7 transistors ) w ith one watt
pock et t ransmitter (2 transistors, 8 tubes , v ibrasender)
H0 3ANC-XH23NAC, fully narrow banded, e xcell ent
con d ition , $125. Motorola 150 m e base s ta tion (desk 
lop ) $95. Moto rola ISO me, 250 m e o utput transmitter
complete (w i ll n o t sh ip this one ) $150.00. Also Motor
ola T 43·GGV-1. Wanted : Wh eats ton e Perforator , Jab
type test equ ipmen t-H P , GR, etc . two w ay eq u ipment ,
Motorola , GE, etc , All items sh ipped FOB Trenton .
Ray Newsome K8TJP, 2670 P tn etree , T ren ton, Mich i
gan 48183. Phone 313 -676-7460.

IIAIL.foi JlAl\-1FEST in Rowlett Park , Su nd ay October
17. Lots of prizes, swap tables , free lun ch . P len ty of
free parking. P .O. Box 8373, T am pa . F la .

IG Rt:AT E R BAY AR EA IIA;\IFEST, Peacock Gap
Country Club , San Ra fael , Cal. Octob er 16 and 17.
More infonnat ion from WA6QVS , P .O. Box 113, Hay
ward . Calif.

WF: WILl. P ,.\ Y CAS II . Wa n te d-popu la r , late model
unrnodt n cd amateu r eq u ipmen t . H ighes t p r ices p a id
fo r cl ea n , ~ood , operati ng gear. Wr ite Graham Rad io,
Dept. 10, Rea d ing , Mass.

THE BEST WAY TO BUY SURPLUS:
Ask for what you need We will then len d J'OU COMrRE

BF.NSIVE DATA on what we havtl to meet your needs.
DO:-i 'T ask for & c::atalO&; • • • It would take a fat book • • ,

We DO:-i 'T sell mo:be the w., we ,et it in j~ to be able
to advert ise at a price lower than someone elae .. We wort
it over . . , test it . . • overhaul I nd u llbrate it . • • and
GUA RA NT EE SATISFACTiON on MO~EY R.:FUNDED I

WE AI.so BUY 80 if you have II n)'lhini to sell , tell us.
LV rW R Sr LY XFRM RS: 115/230f 60ey I pb pr1. Four 6 .afet.

ltd 35A 110 get up to 25 .2 f rms in st~ of 3 .15f or
25.2fcl up to 35 A or 12 .6vct 10A or e.a-a BOA. Fife pO.
taps for closer adjustments. W/ dlli p for bonus use to replace
toroid; make LVDC 1I01id-lrtate converter to 115 f 60 q .
Sealed, potted, Net 54#. RallEx or Tnl('k eel- 24 SO
teet, remit . • . .•.• .•• ,. , . ... .. . . . .. . . ... .. . •

8 ROADCAST·BAND COMMA ND RECEIVER : ARC Type 12 ,
No. R-22 , Late typel 5 40-1600 kc, 6. tubes: Rr. to n
rerte r. 2 IF 's & AVC, det. &: Noise Limiter , &: AF. 2 uv
eenett, Needs external VWI' sply &: eontrot ekts &: has no
tunln&; dial. With spline tunlD&; knob, ehart to tune n act

rrec. by tumJ ecunt , lots of tech data. OK 17 95
ltl'td. 9 Ibs. FOB Los Angeles . . . • . . . • . ,.. . . . .. •

( Add $3 for ertra-eteen selected unll.)

ALL- BA ND 5S8 RCVR
8 ARGAIN : Hsjue-enees
R-45/ ARR -1. 550 ke to
43 me continuous: vetee.
CWo MCW : 2 RF' Il, 2
I F's : s-mctee: 445 ke
Xtt 6 select. ebotces.
Bead1 to use. 9 / 60 tJ"
pwr aply ~ book. &lilt:lied.
rob Lo. A,- 1-99 50
(des •

Deduct $30 It you make your own pwr aply from schematic we
furnish . Deduet $20 if 8SB not required, or deduct $15 if
you will wire In your own SSB wit h kit & diagram we fur
nish.

TIME PAY PlAN : Any purcha~ totalil1it $ 160.00 10%or more, down payment only , . .. . . . .. . . . /e

ARC·S Q·5 'et Rm 190-550 kc w/ 85 lie IF'•. Use u 2nd
een-erter fot ahMe or other reers. Cheeked electr:lc&ll1.

~O~n~estt~~. . .d.a~~ . ,~~~~ I~~, .k~~~.. ~ . .I~~.. .f~~ 14.95
( Add $3 for extra-cl ean selected unit . )

AC r WR for 5CR-522 : R." -62- B made by 8ipal COl'pl for
the specific jobl 115 /230v, 40 60 1'1 in. Regul. &: lilt.
outputs 300v• .26A ; 13v, H; -1 50 f . 10 mao OK 1795
grtd, w/dnta, 90 Ills. foh Sacramento •

AN/APR·4 RECEIVING UNIT w/tunln( units to tune 38-1000
me plu&; &: handbook, all eheeked &; p1d 100"'" 179 50
OK, readY to use on 60 ~ fob Los Angeles ... .. •

Add $30 for anl/fm rersron modifted for 60 ~ Plff Input;
add $60 for TS -19, 9 7~ -22 00 me: add $ 125 for TN-54 ,
2115 · 4000 me. All uncond. grtd . OK .

LM FR EQ ME TER 12 5 ke to 20 me is combl n. heter. treq,
meter &: sign.1 ~nr{'{'. CW or A!tl, aeeuraer .0 I tto . su
eetrb. Clean , eheeked 100 % artd . w/ plug, data. 57 SO
Hi IhH fob Los Anl:cles .. . . .. . . . . .. . . ••. . .. . •

Add $10 for ~;AO. converts tor U,I Power Slipply 'If/ palU,
dall . Inrluded 41 Ibs tob San Diego

T5-323 / UR, 20--I :;l0 me. Cryst. l. 001 % . W/handbooll Illpple
meut ill'ing snpplcm{'ntll ry xt I rh{'ck points &: tnstme. to
r lo~Jy apnroach errstul lIteli rary. w/scncmeue. tnstruet. .

r= Asg~le:a~a: ••c~e.a~: • ~~~.k~~ .• . ~ ~~~ •.~~~. . .f~b 199.50
TElETYPE BARGAIN S

U: Unchecked. as is, fai r conditio n, some minor parts Illay be
missing. c: Check~d & repaiud as needed, ready to sse.
grill OK .
,tt14 Trans-Dist , sync. , C $49.50, U . •.. ..• . , . .. ,. , 35 .00
1I ~ "<lhtWl1l' n l 11 -222 2 for a!)OH' . . .... . .... ......• 8 .50
~14 TY). Rep~rf , no Iieybd. C $74.50, U. . . . • , .•.. . 49 .50
same with keyoon rd. C $89.50, U • . .... ...•. • _. • . .. 69 .50
Ilnndhnak n l 11 · 2223 for ahovl' two 9 .00
TG-26B , li ke .tt19 but tane, C $1 39 .50 , U 99.50
-10 toll~ oiled t llpt 11/1 6" wide .•. . .. . ... .... .•• . . 11 .95
.:t15 w/ll fyhd. Il)'n r C $H9.50 . U .... .. .. ......•• 9S .OO
lIarulhook n J 11 · 3;; 2 for xtoo. 1.'} • • •. •• • • ••••••• •• 7.50
#19 w{keybd. syn. C 24 9.50, U 149.50

8E5T OSC I LLO SCOPE AT MODEST COST: Tekt ronix 5HAD;
111'· 10 me. Calib . mo n. 30 mv- j nn v/ crn . ClIllb. ll'o1'ei"p 0. 1
ll!ll'("-lO msee/em. S.,. wllve 'll' / varia hle duty erele. .OS-50 v,
Iflnablf to test nrnpl iners. runer outputs: ~\f~P u wtooth,
poH. I: ni'g_ It ;l t~ pulses. Sl~na l delay network, % usee,
fll 'rmit H viewinl: the signal whh-h trig~en; the sweep.
Lnrkl'r1 - ln trlg!:"rlng prO\-lrtl'9 j;f ll hle·ns-a -rork picture. Com
plete17 Oferhauled, 100% wtd OK, with Rook, 395 on
tlean . nd pl"l'tty, onl,.- .• •. ...... . • ... _. . . . . • '"

AHE YOU SI NCERE? Are you really look in g for th e
best dea l on a new or fu lly guaran teed u sed u nit ?
Let us convince y ou with a speciflc q u ote that will
rt'al1~: save you mon ey . G ra h am Rad io , Dept . 10,
Rea d in g, Mass.

OC TOB ER 1965
~

R. E. GOODHEART
801 1220 ·GC BEVERLY HILLS,

rhones : Area 2 13, off ice 272.5707 ,

CO., INC.
CALIF. 90213
meSS! i es 275 ·5342.
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Propagation Chart

CONNECTORS
Coaxial Collectors and Adapters - machi ned

brass with all surfaces silver plated.
GMT·

J. H . Nelson

EASTERN UNITED STATES TO:
00 02 O~ 06 u ~ 10 I~ I ~ 16 18 20 22

CENTRAL UNITED STATES TO:

AL AS"A " " , , , .. , ,
" " " "

ARGEr.;Tu,A " .. , , , ~_~.11 .. I .. " .. ".
AUSTRA LIA , " .. " I,. , , , " " " " ..
C"' ''''''L ZONE "

, , ,..!2....).o, " " " " ". ..
ENGL"'NO " , , , i, l' ,. , " " " " "
HAWAII

, -r-t .. .." • , , , , , .. " "1'<014 ~

" " " " " " " " " ,
J APA,< , " " "

~ , , , , " ., .. "
"'[IUCO .. , , • ,

" " " " ...
PHIL IPP INES ,

" .. " .. " , ,
" .. .. "

PUERTO RICO "
, , , .. .. " " " " .. ..

SOUTH URICA " • ,.
" " " " ", ", " "u s s , · · , "

~ , ,.
" " "

.,
"

.\ L:' S~ 4 " " , , , , , ,
" I" " " -"~

II.RGE"T l"A , ~ ~ ,
~ . " .:.,

,l, US T P~ L I4 • " ~.

" " , " , " " .,
CII "' .G.L l .... ",[ 1 " , , · ,

" " I" " .,' LE
[ "GLAND , , , , , " " " " " " "
I'< A...... II " "

, , , , ,
" " " ... "

1",0 1'" • , 1' " " " " " " " " ,
J4PA", " " " " " , , ,

" " " "
M£)(lCO • , , , · . • " • " .. ..
PI'<ILIPP, ,, [S I" "

, " ., " ,

" I" " .. "
PuERTO RICO · · · , , , " ! 10 " " ,,' ••- _ • .J._

SOU ; H AFRI C4 " , .. " .. ,
" ' .. " I.. " .. ".

u s s , , , , , " l ' I l' " " " "
,

I\ EST COAST " " , , , , .,
" " ,,' ,,' "

$1.25

DR201
UHF Panel

Mount Male

DK60·P
UHF Panel

Mount Female

$1.25

DK210 DR211
UHF Female UHF Male

to Male Phono to Male Phone
you r deal er or write:

DKF-2
UHF Double

Male

OK202
UHF Double

Female
Ava il a ble a t

DOW-KEY CO.• Thief Rive r Falls . Minn.
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WESTERN UNITED STATES TO:
ALAS,,"- " • ·

1 ' 1 ' 1 '
, 1 • " l"

ARGENTI"'" ·, .. ·, ~ .. " ., , .. '...
AUSTR ALIA .. ·, " " .. · .. " " .. "
CANAL ZO"' [ " , , , , ,

" I " ,.
" "

E"'GLA"O " , , , ., ,.
" " " " "

... "'·... :. 11 , · " · • · .
" •• ., ...

l " OIA " " ·. " , " , , , , " "
J ,I,PA.. " ,

"
,. " , , , , ,.

" l"
", B 1CO " , , , , ,

" " " " ..
PHILIPPINE S " " " , , ,. , , " " " "
PUERTO RICO " , .. , , , ,

" " " " "
SOUTH AFRICA " "

,
"

, , , " " ... '" "u s s « " • .. , , ,. , ,.
" "

,. ,.
EA ST COAS T , , · , · ,. , ,,' ,.' •

# Ve ry difficult circuit th is hour.

* Next higher frequency may be useful th is hou r.

Good: 1, 2, 6. 10, IS , 16, 18, 19,24.26

Fo;r: 3.5, 10.14, 17,20,23,27·30

Poor: 21 , 22, 31

VHF OX : 1,9, 15 ,26-30
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" TAB" FOR THE BEST KITS l

W.E. P.I... R.I.y it255A /$S @ , 2 f.r '9
W.E. Sock.t t . r .;tt'2S5A R. lay. n.50
T' rlld, II lI hy No. Pck, I I •• 8/$5
I .I VCT • 15.5A .. U VCT • 2A $4 • •"16200KC Fri ll Sid XIII. $2 o. 2/1'
Printed CU Sd Ne. BI.nk 9x l2" I @ ,6'"Kllxon SA Rllet CU Breaker 'I O. 8/$5
2K to 8K Ho.dllt. Good Uud $I @ , 2 /SS
Xlal Blan kt Aut T)'pes 12 for 'I

WA NT ED TEST SITS
& EQUIPMENT

Bandswllch Cor.mlc 500W 2P / 6Pos $S @ •
2 for $05
6Hy-SOSMa Chob Clled $S @ . 2 1S5
1.~Hy.400M . Choll. Cued $1 e . 21 $12
25O M' d @ 450 Wy lottl)1lc .. / S S B $I @ •
"ISIO
Cnd... 011 IOMrd . 600.b 2.S .. SMfd 'I
e . 15/S10
Cnd... 0 11 61Ud e I500V $4 ~. 4 1SIO
88QV.t 0 71511 a f.r SSB $I • 2 1S16
480Vct @ " OM... 6.1 • 1.5A C 0 '1.50
@ . .. / SS
IOVd @ SA &. 7.SVct . .... CS D $' e.
2 f.r '1 0
WANTED LAB METERS! BRIDGES!

K·POTSI
Pwr S up Kit 900VDC • 100M...../
Silicon Diodes 1700Plv FWB SI2
P.r Sup Kit 1200VDO • 2ooMa /Xfmr
& FWB SlIleen Reot SIO a . 2 r.r 'II
M.dul.Uon Xfmr 80W /HiK to 1i.1 K $5
H..dset Rubber Bun)'tn Pad. p.lr 'I
Socket Cerlml, "5n Tub. 4 /11
Socket Cer.ml. 888 Tube 4/11
Sock.t C.,..mlo "Xlto/L.ktal 4 1St
WA NTED YOUR · ORDER · TODAY'
611 T R Grtund.PI.no Ant (R EXIl) ...
Knob Spin-Crank BCI'" Tno SI
MlnlF.n ••r 12 VAC SI .50 . . .. for 15
B.... l"dI..t.r S.I.yns I"VAC 2 f.r '10
PACI.11n TLI47 FHI R.llY GI,' $1
• foot EI... Cord :it ll, PhI'l 'ft . ,
SISI
Fus. 250M. / .... G 5 f.r!.~J 100 for $I
DON7 C-fIJ'RITe 6- S~D ORDER!
XMTTO III •• Ce" d., .00f • 2.5K" .9.
@ , 5/$1
XMTTG Mlc. endt r .00025 • II Kw l Sc
@ " /S2
M(nl-Roctlf l,r FWB 25M. • lISVDC
S for "MI.,o_Swlteh Rlt.d 40Amp AC & DC
4 for $1
BandPan Flit,... 50 .r 90 . r I~OCys

S for S5
no Throat Mlk n $I @... f.r SI
"Brunlnl" r P.rall.l Rule :itl e
S fer ,2
Lin ear 5 1.Tooth Pit KS1'IIl /W. E.
S for ' I

RUSH Y OUR ORDU TODAY,
QTYS UMrl7JD'

I V~" /Met.r /RD /800M . I" ~. 21S1
2'1," Meter /RD /looM. • •
2'1," Meter/RD /80YDC U e. 2/15
S V~" Mohr /RD /ISOVDC $5 @ , 2/$9
4" Meter /RD /IM. /U O. 2/St

w. B~1, S.U 6- Trllll.
SEND 2se FOR C...TALOG

Termt IIln Order IS"TAB" FOB No. Yert.10 Day Gtd.
Our 20th Y..,.

III NM Liberty St.. N.Y. 8. N.Y. R. 2- '2"5

BaUe". Ch. .... r 8& 12V Ch.r,.. Ull
to SAmp "A"nnd" Heavy Duty D••
t l, n .Ith Kllnn Circuit Brubr.
Op.rat.. 220 .r 1I0VAC • &0 ...
60 Cys ' 8. 2 far 'I S. 1 /$..9

Le w Prtces l New XJ.ITTO T ubCf I
4·65A '1.00 4XI 50A ' 6.15 OB2 . . .65
4.125A 16.00 826 . . Query 5R4WGA
4.400A 2:5.00 829B . . 1.tO 3.50
4-1000A 872A .. 8.50 24G • Q U017

15.00 OA2 .. .65

We Swap Tubeal Wh. t Do /U n ",e l
OAI . . .80 SR" 1.00 6F7 . t lt
0C3 . . .10 ST" .'0 6F 8 1.89
ODS .. .59 ~V" .89 6H6 .5t
OZ" .. .19 SZJ .It U S .lIt
Il" ... .8:! 6A7 1.00 U 6 . lIt
I R" . II ISI 6AI .99 6 K6 .5t
154 .18 6AB4 . .59 616 . . 1.10
ISS .88 6AC7 . .12 6SN7 . .12

Bend 25e for C. talo, 1
IT4 .85 6AGS .85 6V6GT .90
IT S .95 6AG7 .15 12AU7 .69
I U4 .. alSl 6AK S .89 12A6 . .45
IU5 . . ,15 8Al~ . 55 2516 . •71
2CI9A Q 6AQ5 ,68 25T ... 4.00
2040 . 5.50 SAR8 1.95 2801 . .89
2C41 . 8.50 6ASl . 8.49 SOl6 . .59
2C51 . 2.00 8AT8 . 2 /$1 81V . . ..9~

W. B uy I W. S. 1I 1 W. Tr.de I
20 21 .. .85 6BA6 .59 250Tl 19.45
2K25 .. 9.15 6BE8 .59 YR92 . 5/1'
2K28 . 30.00 SBKl .99 188A . 3 1 J
2VS . . 2 /$1 6BQ6 U , 416B . 16.00
2X2 .411 SBYS 1.19 450TL 4S.00
4X250B 6BZ8 .9J 813 .. . 9.95

30.00 6C.. .45 115 ..• 1.715
SBP4 . 1.95

Top 'SS Plld for All T ube. l

Mica Ct nd$r .006 • 2S00V 4 /$ 1
Sn"p_op. Tua.. 2"' S5 O . 21S'
Mini-Faa Ii .r 12Va. /60Cys '2 O. 31SS
"XI 50 Coram lc L.lltil ' 1.25 @ . 2 /S2
Lin. Filter
lin. Flit... 5OAmp /250VAC 'IO @, 2/S 18

DC
DC
DC
AC
DC

868A Xfmr 2.SV/ IOA/l OKv/ l n. 1 $S @
BIII.nUn• .:tt100 AC /Lab Mlr• . . . . . .,~
(Sd) Choke "Hy /0.SA /270 $40 @, 2 /$8
" VAR IACS" LIN 0.185,. /1.5A IIS
" VAR IACS" L/N 0-115,./IA 10
TWO 866A'. & fir. Xfmr $5

SILICON TUBE REPLACEMENTS
OZ4 UNIVERSAL SUS @ . 2/\'
SU" 1120Rmt /I800lnv '2 @. 1/ 5
5R.. 1900Rm. /2800In, S9 e . 21SI S
868 5K"/Rm•• 10.4Kv In",11 e. 2 / 120

" VOLT- TAB" 800Watt 8plled Centrol
II SVAC $4.50 e . 2 f.r sa

Tran,f.rmon-AII Input IlSy/ 60Cys VCT
e 250M• • 6V/IA /5A ISA $6. 2 /'10
400VDC Supply . 200MA .. SIII"n Roet
.. Flit.... 118
20YAC .. TAPS/ . I , 12.16, 20V . ..... . I'
S2VCT /IA or 2XI8V • IA. '8 @, $2 /5

Lin. FIIt.r 4.5A • II5V"'C .. f,r I'Lin. Filter SA @ 125VAC 2 f.r I
Connrt.r Filter 400 M• • 28VDC .. for I
Converter Filter Input lSA @ SOVDC 4 / I
2.SMH PIWound Chob/N atlonlll 5 for I

Plv/R••
'''/400.2'

Ply/R ...
IItlt'nl0

.7'
LO"'DI

Ply/R.t Plv/Rnll
100/680 1000/700

PI"/'Rm, Ply/'Rm.
5001150 600/"20

. 1' .21

PI,,/Rnl.
400/210

.IS

PI"/1t.'
100''''•11 .... .IS

GTD ALL TESTS AC/DC ..

"T"'B" • SILICON 150MA DIODES
N EWEST TYpe! LOW UAKAg

PI,/Rm. Plv/R.. PI,,/R.. Plv/R••
50/15 100/70 200/140 300/21.
.OS .01 .11 .14

D.C. . . er Sapply 115v/60 It 800
C)'I. Output ISO : Tap 185V up t.
150M., Cuad 15• • 2 f.r $I

SILICON POWER DIODES • STUDS
DC SOPlv IOOPlv I5QPlv 200Plv

AMP "Rill. 70Rm. 105Am. 140Rm., .OS . 14 . 17 .24
12 .SO .5O .70 ."IS' .,. .SO ... .7S

" .,. I." ,... ,...,.. 1.65 2.0S , .se I . 15
'40 3.15 4.75 5.15 ' .15.---- ._---- ._-----._---_. -- - - - -
DC SooPlv 400Plv SOOPlv 600PI,.

AMP 210Rmt 280Rm. 350Rm. ..20Rml, .29 •SO .40 .•,
12 I." 1.15 1."5 1.10
IS' ,... I." Quo". Qu.".

.15. 2.15 2."5 2.75 ••••,... .' .15 .... ,... ....
'40 ILl. 11,10 21." 29.7.

·P.F. PRESS_FIT AUTOMOTIVE TYPEI

TRANSISTORS-TOO MANYI U·TEST

Untllted Pwr Dlamond. /TOS 10 far I'
Unt ..t.d TOl6 UP tl 100W.«t I for I
Untest'd TOS/SIGNAl/ .lttors, 20 for I
Untllted Powllr Diodes 35 Amp 4 for I'
Untested P.r StUdt UP to 12Amp 12 for I

1100 P lv / 1200 Rm. / 750 M./'1.20 ••
10/110

S••• 1100 PI,.mo R•• 15e e, 11/$11
S K"I2I00Rm, /200 1101I1 .ao:. II$IO
6 Kv/42oo Rm' /200 111. /$4 • 1 /$9
12 KV /8400 Rnt. /2oo Ma , • • • 2 J' I4

"TAB" • TRANSISTORS· OIOOES Il
GTD ! PACTORY TESTED 

PUIL LEADS.

SCR-tiILICON CONTROL RECTIFIERSI
PRY lA IIA PRY 7... 18...

25 .10 1.10 III 2.70 1.00
60 1.00 1.15 SOO 3.00 ....5

100 1.80 2.15 40t ' .75 '.90
110 1.11 2."5 aoo 4.75 4.111
200 Lit 2.10 100 1.45 1.15

UNTESTED "SeR" U,l t . 25 "'mll'. "l'
GI... Diodes IN". 41, 60. .... 20 for I

.. RCA 2N4OI" • • R..ulaten
RC'" fN2.2••• prtd tkl. 100 e. 4 1S 1

PNP looW.tt/15Amp HIP••1r
TOIl C• •• I 2N44I. 442. 277.
211, DS501 up t. 50 V.ltt /
VCBO SI.25 e. 5 for 15.
2N218. 441. 17.. up t. 80Y
IS e. 2 f.r IS.

PN P 10 W.tt. 2NI es. 156, 2U, 242.
2~". 2~~, 2~6. 257,301.592, @ sse." for $1
PNP 2N670/S00Mw 5~c @ . .. for I'
PNP 2N67I /IWatt SOC e. I for I

PNP 2~W1T0 2N5311, ~59, 540. 2 for I'
2NIOSII illS', 1059 "1$1. 1040. I
PNP /T05 SIGNAL 150M. 2St e, 5 /$1
NPN/T05 SIGNAL IF. RF. OSC 25c @ ,
6 far 'I

Sllleon PNP /T05 & TOl ll 2St @, 5 for 'I
2N 1046/'1 .4(I @.I,,". 2N 1907/$2 @. 4/S6
P••.,. Heat Sink Flnnod E_ual t. 100
St' Surfa" $I • II far I'
TOIS. TOI. TOIO Mlc. Mt, 10. O. 4 / I
Ol.d. P..... Stud Mlc. Mt, lOe e. 4 1S1

ZENERS IW.tt 6 t . 20lh' 70e @ . 1 /$2
ZENERS 10W.tt .. t . 150Y '1.45 e. 4/S5
ZENER Kit Asstd up to lOw' I f.r I'
STABISTORS up to hra" 5 f.r I

1
18 Anlp Pn.. Fit up t. 200PI, " /SI
2 t•• AMp Stud. Ull t . &GOPlv " ' 1
S5 Amp Stud. 150 t . 200PIv 5 flf' S5

._-----_. _--..__ ._----_._---_. -
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r u t: REn:CTO R TUNAIJW
N OTCll Fll.TE R WILL
CREA n I' IJIPROVE RE·
CEPTIOX ON AS l' RE·

CEiVER OR TRA,\·SCEIVER-llAJl j ClJj S/f'.

- No insertion loss. _ Aud io filter with
tunable range 300 to 4000 cycles. _ FUlly
transistorized. _ Ideal for CW·RTIY·SSB.
AM·SWL. _ Simply co nnects between reo
ceiver or t ransce iver audio output and P.M.
speaker. Ap ply 12V. ac/dc <'h Al Size-7 '/:, "'
x5% "'x 2'12 "' . Opt'l AC SuppIY-$6.95.

------------------------,World Rldio lIborlltoriu I
3415 West BroadwlY I
Council Bluffs, Iowa 51504 I

I Please rush me I
I 0 Rejector Notch Filter-$34.95. I
I 0 Opt'! AC Power Supply-$6 .95 . t
I 0 New WRl Catalog. I
I I
I Name Call I
I I
I Address I
I I
I City State Zip IL ~

NeW' low cost v e ru cc t on
t e nn er w h i c h can be t un e d to
any amateur band 10-80
meters by simple adjustmen t
of feed point on matchlnq
base inductor. Efficient
rcctctcr on 10, IS, 20,40, 75
and 80 meters . Designed to
be fed with S2 ohm coaxial
cable.

Conveniently used w h e n i n
stalled on a short 1- 5/ 8 "
must dri ve n into the ground .
Simple additional grounding
wtre completes the Inetcl
lotion. Roof top or tower In
stoltcrton. Single band oper
cuon ideal for installations
of t h i s type. Amazing e f
ficiency for DX or local con
ta ct s . Installed in mi nute s
and can b e used a s a por t
able antenna.

Me cha n ica l Specificati ons:.
Overall helqht - 18 ' As
serr.bled (5' Knocked down)
Tubing dIameter - I Yo " to
7/16" . Maximum Wind Un
guyed Survival - 50 MPH.
Mctchtriq Inductor - Air
Wound Coll 3~" cu e. Mount
log bracket designed fo r 1
5/8 " mast. Steel pa rts i r r t
dite treated to Mil s Specs.
Base Insulator material _
Fiberglas impregnated sty
re ne.

Electr ica l Spe c ifi c a t io ns:
Multi-bood op .. ration - 10-80
met..ra . Manual la p on mc tc h,
inQ ind uctor . r ..ed with 52- 75
oh m li n.. (unbalanced ). Ma xi
mum power - 10Cl0 walls AM
or C W -2KW PEP. Omni-d irec _
ucact. Vertic a ll y Poln rtaed .

ALL BAND
VERTICAL
fm1l.

WVG MARK:n:

------------..,
WORLD RADIO I
LABORATORIES I

3415 Wesl Broadway I
Council Bluffs , Iowa I
o Check enclosed. 0 Ship I
one WVG MK. II @ $ 15.95
P o stpaid. I

Name I
I
I
I
•

Call;;;;;========Addres s

City,,:=========State
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One thinks long and hard before making a change in a rig like
the NCX-5 - afte r all, it has proven itself as the finest trans
ceiver ever offered the amateur at any price. But we have
des igned a new balanced modulator circui t whi ch offers such
high performance that we felt it should be incorporated in new
NCX·5 production. The new balanced modulator is a so lid state
ring-type dev ice which is totally unaffected by external or
magnetic influences, on-off cycling, aging, or warm-up time.
Minimum carrier suppression is 50 db through all of these
variables, and typically can be adjusted to provide even 65 or
70 db! In fact, the circuit cannot be unbalanced far enough,
us ing the carrier balance control , to prov ide sufficient earner
for AM or CW operation of the NCX-5. We therefore replaced
the carrier balance contro l with a new Carrier Insertion control
to provide a gradual increase in carrier as the control is turned
clockwise. Carrier is also now inserted automatically in the AM

or CW positions of the NCX-5 mode switch. "Carrier balance"
has become an internal factory adjustment wh ich need never
be touched.
The new NCX-5 is designated Mark II, and is identical in
appearance to previous units. The superb dia l calibration, sta
bility, selectivity, and all other max imum performance features
of the NCX·5 are, of course, unchanged (including the remarkable
price of only $6851.
When we make perfo rmance improvements during production we
try to make certa in that owners of earlier units can similarly
improve their equipment, if they wish. So our Customer Service
Department has a Mark II kit available for satisfied NCX·5
owners so that they can become satisfied NCX-5 Mark II owners.
The NCX-5 is the finest transce iver on the amateur market,
proven in ope ration by amateurs the world over. The Mark II
NCX·5 is even better.

NATIONAL RADIO COMPANY, INC.
37 Washington SI., Melrose. Mass. 02176. /World

____5\alp" , Allr ip m:l l ... t ... ..."'t ...... ..1 l' rA.... or n -,
'!f.ide .~~P2!lr t ~ _
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